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1. HOACHUTEJIBHASA 3AIIUCKA

Metoanyeckie ~ PeKOMEHJAIMM [0  BBIIOJHEHUIO  NpaKTHYeCKuX  paboT 1o
obmeoOpa3oBaTenbHON AucuuIuHe «MareMmaTikay npeaHasHaueHsl s ooydatomuxcs 38.02.01
JKOHOMHUKA U OYXTaJTepCKuii yuyeT (110 0TPACIsIM) CONMATIBLHO-IKOHOMHYECKOT0 TPOpHUII.

[IpakTUyeckue 3aHATHUS SBIAIOTCS BaXXHBIM 3JIEMEHTOM 0011e00pa30BaTeIbHOMN AUCIUILTHHBI.
B npornecce BbIMOIHEHHS] MPAKTHUECKUX padoT, 00ydaroluecs CUCTEMaTU3UPYIOT U 3aKPeIlIsioT
MOJIyYEHHBIE TEOPETHUYECKHE 3HAHMS, pPa3BUBAIOT HWHTEIUICKTyaldbHbIE U MPOPECCHOHATbHBIC
yMeHHUs, POPMHUPYIOT 3JIEMEHTHI KOMIETEHIIMNA Oy yIIUX CIEeHUaINCTOB.

PaGoueit nmporpammoii 001eo0pa3zoBaTenbHON TUCHUIUIMHBI «MaTemMaTukay mperycMOTPeHO
BbINoOHEHHE 94 mpakTH4YecKuX paboT, KOTOPbIE HAPABJICHBI HA JIOCTHKEHUE CIIEAYIOMINX 1eeii:

— obecrieueHue CHOPMHUPOBAHHOCTU MPEIACTABICHUNA O COLMAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHUX (haKTOpax CTAHOBIICHHS MAaTEMATUKU;

— obecrieyeHrne CHOPMHUPOBAHHOCTU JIOTUYECKOTO, aITOPUTMHUYECKOTO U MATEMaTHYECKOTO
MBIILIECHNUS;

— obecrnieueHre chOPMUPOBAHHOCTH YMEHHM MPUMEHSTH MOJNYY€HHBIE 3HAHUS TP PELICHUU
pa3JIMYHBIX 3a/1a4;

— obecrieyeHne CcQOPMHUPOBAHHOCTH TMPEACTABICHUI O MaTeMaTHKe KaK YacTu
O0IIIEYeTIOBEYECKON KYJIbTYphl, YHHUBEPCAIbHOM S3bIKE HAYKH, ITO3BOJIAIONIEM OIUCHIBATh |
U3y4aTh peasibHbIE IIPOLIECCH] U SBJICHUS.

BrimonHenue npakTudeckux padoT AMCHUILTUHBI «MareMaTnkay 00ecrneunBaeT JOCTIKEHHE
CIIEYIOIUX PE3YyIbTaTOB OOYyUEHHUS:

JUYHOCHIHBIX

— JIP 24. TOTOBHOCTh K AaKTUBHOWU JESATEIHHOCTH TEXHOJIOTHUYECKOM U COIHATBHOU
HaIpaBJIECHHOCTH, CIOCOOHOCTh HWHUIMMPOBATh, IUIAHUPOBATH U  CaMOCTOSITEIBHO
BBITIOJIHATH TaKYIO JESATEIIbHOCTD;

— JIP 25 wHTepec K pa3iaudHbIM cdepaM TPOPECCHOHATBHONU JEATEIBHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiedl mpodeccun W pearru30BBIBATH COOCTBEHHBIE
KU3HEHHBIE TUIaHBbI;

— JIP 26 roToBHOCTh U CIIOCOOHOCTH K OOpa3oBaHMIO U caMOOOpa30BaHUIO HA MPOTSKEHUU
BCEH KU3HHU.

MemanpeomemHmoix:
VHUBEPCAILHBIX YUEOHBIX NOZHABAMENbHBIX OUCMBULL
— MPII 01 camocrosaTensHO GOPMYIUPOBATH M AKTYaIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;
— MPII 02 ycranaBiuBaTh CyII€CTBEHHBIN MPU3HAK WM OCHOBAHUS JIJIsl CDABHEHUS,
Kiaccudukanuu u 0600IIeHUS;
— MPII 03 onpenensTe 1enu 1eATeIbHOCTH, 33aBaTh
— TapaMeTphl U KPUTEPUHU UX JTOCTUKECHUS;
— MPII 04 BBIABIATE 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B
— paccMaTpUBAEMBIX SIBICHUSX;
— MPII 05 BHOCHUTB KOPPEKTUBHI B I€ATENBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB

LIEJISIM, OLICHUBATh PUCKHU MIOCIIEACTBUN JEATENBHOCTH;

— MPII 07 BnageTs HaBBIKAMH Y4€OHO-HCCIIEI0BATENILCKON U MPOEKTHOU JeSTEbHOCTH,

HABBIKAMU pa3pelIeHus Mpooiem;



MPII 08 crnocoOHOCTH ¥ TOTOBHOCTh K CAMOCTOSATEILHOMY IIOMCKY METOO0B PELICHUS
MIPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIUYHbIX METOIOB ITO3HAHHS;

MPII 12 BBIABASATH IPUUMHHO-CIICCTBEHHBIE CBS3U U aKTyaJIU3UpOBATh 3a/1ayy, BbIIBUTaTh
TUIIOTE3Y €€ PEUIeHUs, HAaXOAUTh apTyYMEHTHI JIJIsl JOKA3aTeIbCTBA CBOUX YTBEPKIACHUN,
3a/1aBaTh NapaMeTpbl U KPUTEPUHU PELICHMUS;

MPII 13 ananu3upoBaTh MOITYYEHHBIE B XO/1€ PELLICHUS 3a]a4l PE3YJIbTaThl, KpUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

MPII 16 ocymiecTBIsATH IeJICHANIPABICHHBIN MOMCK TIEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBHS
B IIPO(HECCHOHATILHYIO CPEy;

MPII 17 ymeTb nnepeHOCUTh 3HaHUS B TIO3HABATEIBHYIO M TIPAKTUYECKYIO 00J1aCTH
KU3HEJEATENbHOCTH;

MPII 18 ymeTb UHTETpUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIaCTEH;

MPII 19 BbIIBUraTh HOBBIE UJIEH, IPEJIaraTbh OPUTMHAIBHBIE TOAXO0/bI U PEIICHNUS;

MPII 21 BnaneTs HaBBIKAMH MOTYYSHUsT HHPOPMALIUU U3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENILHO OCYILLECTBIISITh IOUCK, aHAJIN3, CUCTEMATU3ALMI0 U UHTEPIPETALUIO
nH(pOpMaLIUY PA3IUYHBIX BUIOB U (OPM MPECTABICHUS;

YHUBEpCalbHblX KOMMYHUKAMUBGHbLLX Oeticmeuil.

MPK 08 npuHUMaTh 11€JIM COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JNEUCTBHUS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIAH JEHCTBUMN, PACIPEIEIATh POIU C yYETOM
MHEHUH YJ4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

MPK 10 nipeasiaraTe HOBBIE POEKTHI, OLIEHUBATH UJIEH C MTO3UIIMH HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTHYECKON 3HAYMMOCTH;

MPK 11 koopIuHUPOBATH U BBITOJHATE PA0OTY B YCIOBHSIX PEAIbHOTO, BUPTYATHHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

VHUBEPCAILHLIX PE2YIAMUBHBIX OeltiCIEULL

MPP 02 camocTOATENBHO COCTABIIATH IUIaH PELICHUs IPOOIEMbI C y4ETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U NMPEANOYTEHUH;

MPP 09 BnaseTs HaBbIKaMH 1103HABATEIbHOM pedIeKCHN KaK OCO3HAHMS COBEPIIAEMBIX
JENCTBUN U MBICIIUTENIBHBIX MPOLECCOB, X PE3YIbTATOB M OCHOBAHUI;

MPP 10 ucnons3oBathk npreMbl peIeKCHu s OLIEHKH CUTYyalluy, BbIOOpa BEPHOTO
pelieHus;

npeomMemmuix:

I1P6 01 BnageTh MpeacTaBACHUSIMU O POJIM MH(GOPMALIMU U CBA3aHHBIX C HEH MPOLIECCOB B
MIPUPOJIE, TEXHUKE U OOLIECTBE; MOHATHIMHU «MH(pOpMaLMs», «MH()OPMAITMOHHBIN
MIPOLIECCH, KCUCTEMA», KKOMIIOHEHTBI CUCTEMBD) «CHUCTEMHBIN 3 PeKT», «MHPpOpMalmOHHAS
cHCTeMay, «CHcTeMa YIpaBIeHUs»; BIIaJeTh METOIaMH ITOMCKa HH(OpPMAIMH B CETH
WHTepHeT; yMeTh KpUTHYECKH OLIEHUBATh MH(POPMAIUIO, IOTyYeHHYI0 U3 ceTu HTepHerT;
XapaKTepu30BaTh OOJbIINE TaHHBIE, TPUBOIUTH MPUMEPHI HCTOYHUKOB UX MOJIYUYSHUS U
HaIpaBJIEHUs UCIIOJIB30BAHUS;

anemenmoe OK u IIK:

OK O0l. Bsibupars crocoObl pemieHus 3a1ad  MPOPECCHOHATBHONW JeSTENbHOCTH
IMPUMEHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTAaM;

OK 02. Hcnons3oBaTh COBpEMEHHBIC CpPEICTBA IOHMCKA, aHaIHM3a. M HHTEPIpPETAIUU
I/IH(bOpMaI_[I/II/I n I/IH(bOpMaHHOHHBIe TEXHOJIOI'UH, HeO6XO)II/IMI)Ie JJIs1 BBITIOJTHECHUA 3a1a4
po¢eCCUOHATBHON JIEATETFHOCTH;
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— TIK 1.1. O6pabarbiBaTh NepBUYHbBIE OyXTaNTepPCKHE JOKYMEHTHI;

— TIIK 4.4. IlpoBoauTh KOHTPOJb W aHanmu3 HHPOpManuu o0 akTHBaxX W (PUHAHCOBOM
MIOJIOKEHUN OPTaHU3AINH, €€ IIaTeKEeCIOCOOHOCTH U IOXOTHOCTH;

— 1IK 4.7. [IpoBOAUT MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBJICHHBIX HApYyLICHUH,
HE/I0CTAaTKOB M PHCKOB.

Kaxnas npakTuueckas paboTa coiepXuT HOMEp, Ha3BaHHUE U LeIb PaboThl, (hopMupyembie B
nporecce BBIMOJHEHHUS PaOOThl 3HAHUS M YMEHHUsS, IPUBOJAUTCS pEIICHHE CTaHIAPTHBIX 3a/1ad U
3aJJaHus U1 CAMOCTOSITEIIbHON pabOTHI.

Kputepuu onieHuBaHus IPaKTUYECKON pabOTHI:

OueHka «5» cTaBUTCS, €CIM BEPHO U paunoHanbHO pemeHo 90%-100% npennaraemsix 3a1aHuid,
JOIYyCTUM | HeJoYeT, HEUCKAXKAIOIUI CYTH PELICHMSL.

Onenka «4» craBurcs npu 6e3ommboyHom pemeHnn §0% npeyiaraeMbIx 3a1aHHH.

Onenka «3» cTtaBuTCs, €ciiu BelnoiHeHo 70% npeiaraemMbix 3a1aHUM, JONyCTUM | HeoueT.

Onenka «2» - perieHo meHe 70% npeuiaraeMbIX 3aaHUN.

X0/ BbINOJTHEHUS MPAKTHYECKOii padoThI

[IpakTuyeckue pabOThl HEOOXOOUMO BBIIOJIHATH B CIELUAIBHBIX TETPaiiX C YKa3aHUEM

HOMEpa, TEMBI, eJIel paboThl.
Xo0 pabompi:

1. Ilo3HaKOMHUTBCS C TEOPETUUECKUM MATEPUATIOM.

2. Cpenath KpaTKWH KOHCIEKT TEOPETUYECKOTO MaTepuana B pabouux TeTpaasx (OCHOBHBIE
MIOHATHS, ONPEACTICHHS, (POPMYIIBI, TPHUMEPHI).

3. B rerpamsax mis mpakTHuecKuX pabOT BBHIIOJHHUTH CAMOCTOSATENBHYIO pa0dOTy WM PEIIUTh
HOMeEpa, KOTOpPbIE yKa3aHbl B paboTe.

4. Cpatb npernojaBaTello TeTpaau A MPaKTHYECKUuX padorT.

2. IEPEYEHb IPAKTUYECKHUX PABOT

N Koa-
: HaumeHoBaHMe nMpaKkTH4ecKOoil paboThl BO
padoThI
4acoB

1. [TpakTtuueckoe 3anstue 1. JlelicTBUS HAl TOJIOKUTEIHHBIMA U OTPHUIIATEIILHBIMU
YHCIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU JIpOOSIMU. JIeHCTBHS CO CTENEHAMH, 2
(OopMyIIbI COKPALLIEHHOTO YMHOXEHHSI.

2. [TpakTuyeckoe 3anstue 2. JIuHeiHble, KBagpaTHbIE, JPOOHO-TMHEWHBIE
ypaBHEHMs U HepaBeHCTBA. CIIOCOOBI PeLIeHNs] CUCTEM JIMHEHHBIX ypaBHEHUH. 2
CucreMbl TUHEHHBIX HEPABEHCTB.

3. [TpakTideckoe 3ausaTue 3. HaxoxaeHne o01acTu onpeaesieHus: U 00JIacTu
3HauEHUHN QYHKIHH, UCClIe0BaHNE (PYHKIIMY HA MOHOTOHHOCTb, YETHOCTD U 2
OTPaHUYEHHOCTbD.

4, [Tpaktuyeckoe 3anstue 4. Iloctpoenne rpadukoB TMHEHHON, KBaIpaTUIHOM, 9
JpOoOHO-pallMOHATIBLHON (PYHKITHIA.

5. [TpakTueckoe 3ansatue 5. [IpocThie MpOLEHTHI, pa3Hble CLIOCOOBI UX
BbIurciaeHust. Clio)KHbIe MPOLEHTHI. [Ipo1eHThI B MpodecCHOHaNbHbBIX 3a/1a4ax 2
TEXHOJIOTHYECKOTO MPODHUIIS.

0. [Mpaktdeckoe 3anstre 6. Buapl muockux guryp n ux miomanp. [Ipakruko- 5
OPHUEHTUPOBAHHBIE 33J1a41 B KypCce F€OMETPHUU HA IIIIOCKOCTH.
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KoJa-

Ne HaumeHnoBaHHe nNpaKkTH4YecKOoil padoThl BO
padoThI
4acoB

7. [IpakTuueckoe 3ansaTue 7. BeluucieHue 1 cpaBHEHUE KOPHE. 2

8. [TpakTuueckoe 3ansatue 8. [IpeoOpazoBaHue BeIpaXKECHUH, COIEPIKAIINX 5
paauKabl.

0. [TpakTrueckoe 3ansatue 9. [IpeobpazoBanue BhIpaXEHUMH, COIEPKAIINX CTEIIEHN 5
C pallMOHAJILHBIMU [10Ka3aTEISIMHU.

10. | Ipakruueckoe 3ausitue 10. [IpeoOpazoBanue BeIpaKEHUN, COAECPHKAIINX 5
CTEMNEHU C ACHUCTBUTEIbHBIMH MOKA3ATEISIMH.

11. | Ilpakruyeckoe 3ausitue 11. BeranciieHre U CpaBHECHHUE CTEMIEHHBIX BBIPAXKCHUH. 2

12. | llpaktuueckoe 3anstue 12. MccnenoBanue CBOMCTB U OCTpoeHUE Tpaduka 5
CTENEeHHOHN ()YHKIIUH.

13. | IpakTrueckoe 3austue 13. Pemenne uppanvoHabHBIX YPaBHEHHH.

14. | llpaktuueckoe 3ausitue 14. Pemenue npparoHanibHbIX HEPABEHCTB.

15. | llpaktuueckoe 3ausitue 15. UccnenoBanue CBOMCTB U ocTpoeHue rpaduka 5
MOKa3aTeNbHON (YHKITHH.

16. | IIpaktuueckoe 3ansitue 16. Pemienne nokasaTenbHbIX YPaBHEHHUI U HEPABEHCTB. 2

17. | lpaktuueckoe 3anstue 17. [IpumeHeHne nmokazarenbHON U CTENIEHHOM (PyHKINN 9
B IIPUKJIAIHBIX 33/1a49aX TEXHOJIOTUYECKOTO MPOQHIIs.

18. | Ilpaktrueckoe 3ansTue 18. Beruncinenue u cpaBHEHHUE JIOTapH(PMOB. 2

19. | llpakTtuueckoe 3ausitue 19. [I[puMeHeHre OCHOBHBIX MPaBUII 5
norapuMUpOBaHUSI.

20. | Ilpaktuueckoe 3ansarue 20. [IpeodpazoBaHue BIpaKEHUM, COACPKAIIIX 5
CTETEeHH U Jorapudmel.

21. | Ipaktuueckoe 3austue 21. WccnenoBanue cBOWCTB U OCTpoeHUE Tpaduka 2
ngorapupmMuueckor GyHKIUN

22. | llpaktuyeckoe 3anarue 22. Pemenne morapuMudeckux ypaBHEHHI.

23. | llpaktuyeckoe 3anarue 23. Pemenne norapuMudecKux HEpaBeHCTB.

24. | llpaktuueckoe 3anarue 24. Pemnenne cucteM ypaBHEHU U HEPABEHCTB C
MIPUMEHEHUEM PA3JIMYHBIX METO/IOB.

25. | IlpakTrueckoe 3ansTHe 25. Mcnonb30BaHue CBOMCTB U rpadUKOB HYHKLUH JUIs 2
pelieHus: ypaBHEHUH U HEPABEHCTB.

260. | [Ipaktuueckoe 3ausatue 26. [[puMeHeHHE MATEMAaTHYECKUX METOJIOB IS 2
peLIeHUs COo/Iep KaTeNbHBIX 33a4 U3 PA3IMYHBIX 00J1acTell HAYKU U PAaKTUKH.

27. | llpaktuueckoe 3anarue 27. OnrcaHue Nporu3BOICTBEHHBIX ITPOLIECCOB C 2
MOMOIIBIO TPapUKOB (DYHKITHIHA.

28. | IIpakTrueckoe 3ansaTue 28. PaguanHblil METOI U3MEPEHMSI YTIIOB BPALICHUS U 2
CBSI3b C TPagyCHON MEpOi.

29. | IIpaktuyeckoe 3anarue 29. [I[puMeHeHrE OCHOBHBIX TPUTOHOMETPUYECKUX 2

TOKJIECTB /711 BBIYUCIICHUS 3HAUEHUN TPUTOHOMETPUUECKHUX (QYHKIIUH 110 OJTHOM
U3 HHX.




KoJa-

Ne HaumeHnoBaHHe nNpaKkTH4YecKOoil padoThl BO
padoThI
4acoB

30. | IIpaktuueckoe 3anstue 30. BeinmomHeHrne TOXIECTBEHHBIX TPeOOpa30BaHul ¢ 2
MOMOIUIbI0 (OPMYJT IPUBEICHUSI.

31. | IIpaktuueckoe 3anstue 31. BeinmogHeHrne TOXIECTBEHHBIX TPe0Opa3oBaHul ¢ 2
MOMOIUIbIO (OPMYIT CIIOKESHHUS.

32. | [Ipaktuueckoe 3ansatue 32. BeIMOTHEHHE TOXKISCTBEHHBIX MPeoOpa3oBaHUil ¢ 2
MOMOIIBI0 (POPMYIT yIBOCHHOTO apTyMEHTA.

33. | [Ipaktuueckoe 3anstue 33. BeinojHeHUE TOXKIECTBEHHBIX TPeoOpa3oBaHuil ¢ 2
MOMOIIbI0 (OPMYJT TOJTOBUHHOTO apTryMEHTa.

34. | Ilpaktuueckoe 3anstue 34. [IpeoOpa3zoBaHue CyMMbI TPUTOHOMETPHUYECKUX 2
GbyHKIMI B TPOU3BEICHHE.

35. | [Ipakruueckoe 3ansatue 35. [IpeobpazoBaHue Mpon3BEICHUS 2
TPUTOHOMETPHYECKUX (PYHKIIHIA B CYMMY.

36. | [Ipaktuueckoe 3anarue 36. IIpeobpazoBaHue TPUTOHOMETPUUECKUX 2
BBIPKEHUM.

37. | lIpaktuueckoe 3anarue 37. MccnenoBanue CBOMCTB U MOCTPOCHUE TPadUKOB 2
TPUTOHOMETPHUECKUX U OOpATHBIX TPUTOHOMETPHUECKUX (YHKITHIA.

38. | [Ipaktuueckoe 3anstue 38. Mcnonb3oBaHne CBOMCTB TPUTOHOMETPHUUYECKUX 2
¢GyHKIMI B IpoecCHOHANbHbBIX 3a/1a4yax.

39. | IIpaktuueckoe 3austue 39. Pemenue ypaBHeHuid Bua SiN X=a u COS X=a.

40. | IIpaktuueckoe 3anstue 40. Pemenue ypaBHeHuii Buga tg X=a u ctg x=a.

41. | Ilpaktuueckoe 3anstue 41. OCHOBHBIE METO/IbI PELLIEHUS TPUTOHOMETPUUYECKUX
YpPaBHEHUU.

42. | llpaktuueckoe 3anstue 42. Penienre npocTeiyux TPUroHOMETPUIECKIX 2
HEpPABEHCTB.

43. | [Ipaktuueckoe 3anstue 43. YwucimoBas MociaeqoBaTeIbHOCTh, BrluucieHue 2
npeena nocyie10BaTeIbHOCTH.

44, | llpaktuueckoe 3anstue 44. ['eoMeTpUUEeCKU W MEXAHUYECKUUA CMBICI 2
IIPOU3BOJHOM.

45, | llpaktuueckoe 3aHATHE 45, [Ipumenenne OCHOBHBIX MPaBUIT 2
muddepeHIMpOBaHUS.

46. | llpaktuueckoe 3anstTue 46. Bpluucienue  TPOU3BOAHBIX  OCHOBHBIX 2
AIIEMEHTApHBIX (PYHKIIHH.

47. | llpaktuueckoe 3anstue 47. BerunciaeHne mporu3BOIHBIX CIOXKHBIX (PYHKIIHUH.

48. | llpaktuueckoe 3ausitue 48. HccnemoBanue (GYHKIIMM Ha MOHOTOHHOCTb.
OnpezneneHne IKCTPEMYMOB (DYHKITUH.

49, | [Ipaktuueckoe 3anstue 49. MccnenoBanne GyHKIIUN € TTOMOIIBIO TIPOU3BOTHOM.

50. | Ilpaktuueckoe 3anstue S50. @DUBMYECKHI  CMBICI  MPOU3BOAHOM B
MpoQeCCHOHANIBHBIX 3a7]a9aX TEXHOJIOTUUECKOTO MPOQHIIS.

51. | [Ilpaktuueckoe 3ansTue S51. Mcnosp3oBaHHME NPOM3BOAHOM U HaXOXKIEHUS 2
HaWJIy4YlIero PelIeHNs B IPUKIaJIHbIX 3aa4ax.

52. | Ilpaktuueckoe 3ansatue 52. BeruncineHue nepBooOpa3Hoil i JaHHON (QyHKITHH. 2
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KoJa-

Ne HaumeHnoBaHHe nNpaKkTH4YecKOoil padoThl BO
padoThI
4acoB

53. | IIpaktuueckoe 3anstue 53. [I[puMeHeHue nHTErpaia AJjisi BBIYUCICHUS 2
bu3nYeCKUX BEIIMYMH U TUIOHIAICH.

54, | Ilpaktuueckoe 3ansaTue 54. HaxoxaeHue ypaBHEHHI OKPY)KHOCTH, C(ephl, 2
IJIOCKOCTH. BhIunciaeHne pacCTOSHUM MEXKy TOUKAMH.

55. | Ipaktuueckoe 3anstue 55. C10KeHUE U BHIYUTAHUE BEKTOPOB. Y MHOXKEHUE 2
BEKTOpa Ha YKCIIO. BeIunciieHue yria Mexay 1ByMs BEKTOPaMH.

56. | IIpaktuueckoe 3anstue 56. Beiuncnenue cKaasipHOTO IPOU3BEICHUS BEKTOPOB.

57. | llpaktuueckoe 3ansitue S57. KoopauHatel B mnpocTpaHcTBe. JleicTBHS Han
BEKTOpPaMH.

58. | IIpaktuueckoe 3anstue 58. Mcnonb3o0BaHue KOOPAMHAT U BEKTOPOB MPHU 2
pEIICHUH MaTEMAaTHYECKUX U MPUKJIAJHBIX 3a/1a4.

59. | [Ipaktuueckoe 3austue 59. OnpeaereHre B3aMMHOTO PACIOJIOKEHUS MPSAMBIX U 2
IIJIOCKOCTEM.

060. | [Ipaktuueckoe 3anstue 60. [IpuMeHeHUEe NMPU3HAKOB U CBOMCTB MapaljieIbHbIX 2
Y NEePHEHANKYIISPHBIX INIOCKOCTEH.

61. | IIpaktuueckoe 3anarue 61. [leprieHIUKYSp U HAKJIOHHAS K IJIOCKOCTH.

62. | IIpaktuueckoe 3ansatue 62. OmnpeneneHue PpacCTOSHUM MEXAY MNPSIMBIMU U
MJIOCKOCTSIMU. BhIunciieHne IBYrpaHHbBIX YTJIOB.

63. | IIpaktuyeckoe 3ausarue 63. [locTpoenue kyOa, mapajienenuneaa i uX CEYeHu .

64. | [Ipaktuueckoe 3anaTtue 64. BpluncieHHE OCHOBHBIX OJJIEMEHTOB Ky0a H
napajuiejaenunesa.

65. | Ilpaktuueckoe 3anarue 65. [locTpoeHne npsAMON W HAKIOHHON MPU3MBbI U HX 2
CEYEHUH.

66. | IIpakTuyeckoe 3anarue 66. BeruncieHne OCHOBHBIX JIEMEHTOB IPU3MBI. 2

67. | llpaktuyeckoe 3anarue 67. [locTpoeHre MUpaMHIbI U €€ CEUCHUMN. 2

68. | [IpakTuyeckoe 3anarue 68. BeruncieHne OCHOBHBIX JIEMEHTOB ITUPAMU/IBI. 2

69. | IIpaktuueckoe 3anarue 69. MccienoBaHue CUMMETPUM B MHOTOTPAaHHUKAX. 2
ITocTpoeHure nmpaBUIbHBIX MHOTOTPAHHUKOB.

70. | IIpaktnueckoe 3anarue 70. [loctpoeHne yceueHHON NMUPaMUIbl U BBIYMCICHUE 2
€€ OCHOBHBIX JJIEMEHTOB.

71. | MNpaxruueckoe 3ansTre 71. TlocTpoeHNe IIMH/IPA U €TO CEUCHHIA. 2

72. | IpakTudeckoe 3ausaTHE 72. BBIUCIEHNE OCHOBHBIX 2IEMEHTOB IIMIHHIPA. 2

73. | Ipaktuueckoe 3ausaTHe 73. [TocTpoeHKe KOHYCA U €T0 CEUEHHUIA. 2

74. | Tpaxtuueckoe 3ansTHE 74. BhIuncieHre 0OCHOBHEIX JIEMEHTOB KOHYCA. 2

75. | Ipaktuueckoe 3ansTHE 75. BRIuKCIeHre OCHOBHEIX JIEMEHTOB KOHYCA. 2

76. | IIpaxTueckoe 3austue 76. [loctpoenue mapa u chepsl, UX CEUEHUH. 2
VYpaBHenue cepsl.

77. | llpaktudeckoe 3anatue 77. BerauciaeHue mionaan MOBEPXHOCTH B 00bEMa 2

IMPU3MBI U TUPAMUBI.




KoJa-

Ne HaumeHnoBaHHe nNpaKkTH4YecKOoil padoThl BO
padoThI
4acoB

78. | IlpakTudeckoe 3anatue 78. BeranciaeHue mionaan NOBEPXHOCTH H 00bEMa 2
HWIMH]IpA U KOHYCA.

79. | IpakTuueckoe 3ausTre 79. Boruucienue miomany chepbl U 00bEMa mapa.

80. | IIpaktuueckoe 3anstue 80. Beraucnenue miomaad mMOBEPXHOCTH U 00BbEMa
YCEUEHHOM MUPAMHUJIBI U YCEYEHHOTO KOHYCA.

81. | [Ipaktuueckoe 3anarue 81. Pacyer 00beMa BMECTHMOCTH BEIIIECCTB.

82. | Illpaktuueckoe 3anstue §2. Ilpumepsl cumMeTpHii B podeccusix u
CHEIHAIbHOCTSIX TEXHOJIOTUYECKOTO MPOQHIIS.

83. | Ipakruueckoe 3anstue 83. [locuer Ymcia pa3sMeIeHHMIA. 2

84. | Ipakruueckoe 3anstue 84. [Toscuer 4ynciia cOUeTaHMUIA. 2

85. | [IpakTuyeckoe 3ausaTue 85. [loacyer 4ucaa HepecTaHOBOK. 2

86. | [Ipaktuueckoe 3anarue 86. Penienne 3amaq Ha iepeOOp BapUaHTOB. 2

87. | llpaktuueckoe 3anstue 87. BrinmonHeHnue omnepanuii Hax — ClydyaHBIMU 2
COOBITUSIMH.

88. | IIpaktuueckoe 3aHsaTue 88. BbluncieHHE BEPOSITHOCTEH C MOMOIIBIO TEOPEMBI 2
CJIOKEHHS.

89. | [Ipaktuueckoe 3anatue 89. BrrunciieHne BEpOSITHOCTEH C MOMOIIBIO TEOPEMBI 2
YMHOKEHHSI.

90. | IIpaktuueckoe 3anarue 90. CocraBieHne 3aKOHa pacipeieICHUs JUCKPETHOM 2
CITy4yallHOM BEJIMYMHBI U BEIYMCIICHUE €€ YMCIIOBBIX XapaKTEPUCTHUK.

91. | [IpakTuueckoe 3ausatue 91. Pemenue npakTuyeckux 3a1a4 Ha 00pabdoTKy 2
YHCIIOBBIX JIaHHBIX, BEIYUCIICHUE UX XapPAKTEPUCTHK.

92. | IIpaktnueckoe 3ansatue 92. OnpeneneHue KOMIUIEKCHOrO 4ucia. BelnonHeHue 2
OTIepallfii HaJl KOMIUIEKCHBIMH YHCIaMU B alnre0pandeckoil gopme.

03. | llpaktuyeckoe 3anarue 93. BrimosHeHue omnepanuid HajJ KOMIUIEKCHBIMU 2
YUCJIaMHU B TPUTOHOMETPHUECKOU opme.

94. | IIpakTnueckoe 3ansaTue 94. Pemienne KkBagpaTHBIX ypaBHEHUH C 2

OTpULAaTCIIbHBIM JUCKPUMHUHAHTOM.




INPAKTHYECKAS PABOTA Ne 1
Ha3Banue npakTuyeckoil padotrbl: /[leiricmsus HAO0 NOIONCUMENbHLIMU U OMPUYAMENbHLIMU
yucramu, OObIKHOBEHHbIMU U OecAMUYHbIMU Opobsmu. [lelicmeusi co cmeneHamu, @Hopmyivl
COKPAWE€HHO20 YMHOICEHUSL.
eab padoThI:
1. 3akpenuTh HaBBIKY BBIIIOJIHEHUS ONE€palMil HaJ LEIbIMU U APOOHBIMHU YHCIAMH.
2. 3aKpenuTh HABBIKM BBHITIOJHEHHS OMEpaliii HaJl CTENIEHHBIMHU BBIPKCHHUSIMH U MPUMEHCHUS
(bopMyI COKpaIEHHOTO YMHOXKEHHUS.
Pe3yabTarhi:
Dopmupyemuie Inemenmut IK (npoghpeccuonanvro opuenmuposannoe cooepircanue):
— TIK 1.1. OGpabartbiBaTh epBUYHBIE OyXTaNTEPCKHE JOKYMEHTHI,
— TIK 4.4. [TpoBoANTH KOHTPOJIb U aHATU3 UHGOPMAITUU 00 aKTUBAaX W (DMHAHCOBOM TIOJIOKEHUU
OpraHM3ally, ee IIaTeKeCroCOOHOCTH U JOXOTHOCTH;
— IIK 4.7. IlpoBoAUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISABIEHHBIX HapyIICHUH,

HEJ0CTAaTKOB U PUCKOB.
memanpeomemnsie. MPIT 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.

npeomemnsie: 11P6 02, ITP6 06, TPy 05, TPy 09.
3HAHUSA: TTOHITHE O YMCIIOBBIX MHOXKECTBaX, (pOopMyTax COKpamEHHOTO YMHOXKCHHS;
YMeHHsI: BBHINOJIHCHUE ONEpaIMii HaJ 4YHUCIaMHU, TpUMEHEHHE (OpMYJ COKPAIEHHOTO
YMHOXKEHUS JIJIsl YIIPOIICHHSI BRIPaKCHUH.

Xoa padoTbI:

CrnoxxeHue apooeii:

Jlist TOro, UTOOBI CIIOKUTH JIBE JAPOOH, HY)KHO CHadaua nmpuBectu ux k@ ¢ a-d+e-b
00IIeMy 3HAMEHATEITIO, @ 3aTeM BBIOIHHUTE CIIOKEHHE: b d b-d
Breruuranue apobei:

Jlist TOrO, 4TOOBI M3 OJHOW JpOOHM BBIYECTH APYTYIO, HYXHO CHavama @ ¢ a-d—c-b
IPHUBECTHU UX K OOIIEMY 3HAMEHATEIO, & 3aTEM BBINIOJIHUTh BolUMTanue: 0 d b-d
YMHO)eHue apo0ei:

Jnst  TOoro, dToOBl TEPEMHOXHTH JBE JpPOOHW, HYXKHO TEPEMHOXHTH e ¢ a-c
COOTBETCTBEHHO MX YMCIIUTENIN ¥ 3HAMEHATEIIH: 3 d b4
Henenue

Jl1st Toro, 4TOOBI OJTHY ApOOb PA3JCIUTh HA APYTYIO, HY’)KHO JIETUMOE e a d  a-d
YMHOXXHTB Ha po0b, 0OpaTHYIO JIETUTEIIO: 3'd b e Do

YTOoOKI BEIITOJIHHUTE ACJCHUE CMCIIAHHBIX YMCEJI, X HYXHO IIEPEBECTU B HCIIPABUJIBHBIC )IpO6I/I, a
34TCM pa3aCIIMTD IO IIpaBUITy JACJICHUA OOBIKHOBEHHBIX ,[[pO6CI>'I.



13 13 13, 2
T 6 13

1 2:6+1 6-2+41
2- 6 2 8 2

Jlyis TOrO, YTOOBI CIIOKUTH (MM BBIYECTH) J[BAa YMCIA, 3aIIUCAHHBIX B BHUJE JCCATUYHBIX IPOOCH,
MO>KHO MCHOJIb30BaTh MPABUJIO CIOXKEHUS (BBIYMTAHUA) B CTONOUK. [Ipu 3TOM Apodu JOMKHBI OBITH
3aMMcaHbl Opyr MOJ JAPYroM Tak, YTOOBI 3amsThle OKa3aJMCh APYT MOJ OPYyroM — 3TO0 Oynaer
03HA4aTh, YTO APYT MO APYIOM 3alMCAHbl COOTBETCTBYIOLIUE PA3PSIbIL.

Ecnu onna u3 nmpobeii "mnmuHHEe" APYrod, TO MOXKHO YpaBHATH KOJUYECTBO HU(DP B JPOOHBIX
4acTsX, IONMUCaB CIIpaBa HyJIM B Oosiee "KOpOTKO#" 1polwu.

Briumcnmm snauenne soipamenuwn 13,756 — 8,2 + 0,115.

13,75 i

| L
Ch|—
oo oo

.9
5l
,6

UYro0Obl YMHOXKHUTH JECATUYHYIO IpOOb HA JECATHUHYIO OpoOb, HY)KHO CHAayalla yMHOXXUTh UX Kak
HaTypaJbHBIE YHUCIAa, HE oOpamias BHUMaHHUS Ha 3allsiThle, a 3aTe€M OTACIHTH 3aIlsiTOW CIpaBa
CTOJIBKO LH(]p, CKOJBKO HMX CTOMT B JPOOHBIX 4YacTsIX oOoMX MHOXxHUTened BMecte. Eciu B
MPOU3BEACHUN MEHbIIEe IHU(p, YeM HYXKHO, Mepe]] MEePEeHOCOM 3alsiATOl HEOOXOIUMO JONHCATh
ClieBa K HATYPAIIbHOMY YHCITY HEOOXOAMMOE KOJTHYECTBO HYJICH.

UToObl pa3enuTh JECATHUHYIO Opo0b Ha JAECATUYHYIO JpOOb, HY’KHO B JICJIUMOM WU B JIETUTEIE
MEPEHECTH 3alAThIe BIPABO HA CTOJBKO UMD, CKOJIBKO HX COACPKHUTCS B JAPOOHON dacTh
JIEJIUTENISA, U JAJIe€ BBHIOJIHUTH JICJIEHUE HAa HATypaJIbHOE YUCIIO.

CBOIiCTBA CTENECHU:

Popmyia: IIpuntepnr:
a*-a™ 1)43_45=43+S:48
= q"tm 2)4—3 .45 = 4—3+5 =4%=16

n

aham=a" "™ | 1)52%:5° =522 =52 =725

2)52%:572 = 522 = 54 = 625

(an)m = q"'m 1)(23)4 = 23~4 = 212
2)(273)2 = 2732 = 276
3)(2—3)—5 = 2-3-(—5) = 215

an a 28% 2% 4
G) =5 () =55
(a-b-c)" (2:3-4)*=22-3"-42=4-9-16 =576
=a"b" - c"
rme  |Y8P==2i  2)(-2)F=
a 1

-0 | @ -6 -5
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1) KeagpaT cyMMEI IBYX BEIpa3KeHUH paBeH KBapaTy IIePBOTO BEIPayKeHUA TITI0C

VOBOCHHOE IIPOM3BeJcHHKE IIePBOr0 BRIPAEeHHMA Hd BTOPOE ITNHOC KBAlpaT BTOpPOIro

BbIpa*ReHHH.
(a+b)? = a?+2ab+b?
a) (x +2y)? = x> + 2-x2y + (2y)? = X* + 4XY + 4V*
0) (2k + 3n)? = (2k)? + 2.2k3n + (3n)? = 4k2 + 12kn + 9n?

2) KpanpaT pa3sHOCTH OBYX BEIDaJKEHUH paBeH KBafipaTy MePBOro BEIpayKeHHUI MHHYC
VIBOEHHOE IIPOU3BeIeHMe IEPBOro BEIPaKeHMS Ha BTOPOe IUTIC KBafgpaT BTOPOIo

BBEIPaSKEHHHA.
(a-b)? = a%-2ab+b?

a) (2a— c)?=(2a)?-22ac +c?=4a%— Lac +c?

6) (3a - 5b)*=(3a)*-23a5b + (5b)* = 9a® - 30ab + 25b*

3) PasHocThs KBA4paTOoB NBYX BBIQEIJKEHHfI PpdBHA [IPOM3BeJEeHHIO PA3HOCTH CAMMX

BEIPa’KeHHM Ha UX CYMMY.
a%-b? = (a—b)(a+b)
a) ox?—16y2=(3x)% - (4v)? = (3x — 4y)(3X + 4Y)

0) (6k — 5n)( 6k + 5n) = (6k)* — (5n)* = 36k* — 25n°

3aganus 1J19 CAMOCTOAITEIbHOM PadoThI
1. BsinmosnHuTe AEHCTBUA € IPOOSIMU:

p13t sl 2342 g1ta3,
22" 33" 7175 2 25

Hz'ﬁ (11_11.64}44, . 21_3§:(1f+3,2).
ola) % 737 47100) s 2’5

2. BrImonHuTE NEACTBUA CO CTEIIEHAMMU:

11



o -

) [—5 Leap w) [Iagjl +[1%]-2 ((-3,4)° - (-1)°2).

3 .q3
)
(-27)2
¥YnpocTHTe BRIpaXKeHHE:
-2‘ -
{a ) . (a¥)* (8a')" a |
a) 3 3 6) | X | T 5"
(@) :(a") \ 56% )\ 25b%)
3. Ympocturte BhIpaXeHHS, HCTIOB3Ys (DOPMYIIBI COKPAIIEHHOTO YMHOKCHHUS:
64a2—36

642213606

(4a+2b)(4a—2b)
16a2+4b°>—16ab '

(2a+3c)(2a—3c)
402 —9¢2

MPAKTUYECKAS PABOTA Ne 2
Ha3zBanue npakTuueckoii padborsl: Jlunetinvle, Keaopamuvle, OpOOHO-TUHELIHbIE YPAGHEHUS U
Hepagencmaa. Cnocobwvi pewieHus cucmem aunelnsvix ypagueruti. Cucmemsl TUHENHbIX HePABEHCMS.
eab paboThIi:
1. 3akpenuTh HaBBIKHM PEIICHUS JTMHEHHBIX, KBAIPATHBIX U APOOHO-PALIMOHAIBHBIX YPaBHEHUH,
HEPABEHCTB U CUCTEM.
Pe3syabrarsi:
Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpaOaTsiBaTh epBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;

— TIK 4.4. IIpoBoauTh KOHTPOJIb U aHAIM3 WHPOpPMALUU 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|H, ee MIaTeXKeCIOCOOHOCTH U IOXOTHOCTH;

— IIK 4.7. IIlpoBoaUTh MOHUTOPUHI YCTPaHEHHUS MEHEI)KMEHTOM BBISIBICHHBIX HapYIICHUH,
HEJIOCTaTKOB U PUCKOB.

memanpeomemnsie. MPIT 01, MPIIT 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie: 11P6 02, I[TP6 06, [TPy 05, TPy 09.
3HAHMSA:
— ToHATHE 00 YpaBHEHUH, 00JIaCTH TOMYCTUMBIX 3HAUCHHH, PEIICHUN YPaBHEHUS;
— TMOHATHE O JMHEWHBIX, KBaJApaTHBIX, JAPOOHO-IMHEHHBIX YpPaBHEHUAX U
HEPaBEHCTBAX, METOAX MX PEIICHUS;
YMeHHUsI: pelleHue JTHHEHHBIX, KBaJApPAaTHBIX, KBAJPATHBIX, JPOOHO-TMHEWHBIX YpaBHEHHH,
HEPaBEHCTB U CHCTEM.
Xox pa0doThI:
Ilepen BBIMOTHEHUEM MTPAKTHYECKON PabOThI OTBETHTE HA CIEAYIOIINE BOIPOCHL:
1. JluneiiHOe ypaBHEHHE U HEPABEHCTBO — 3TO ...
2. KsanpaTHbIM ypaBHEHHEM M HEPABEHCTBOM Ha3bIBACTCH ...

12



3. Henonnsle kBasipaTHbIE ypaBHEHUS — 3TO ...
4. JIpoOHO-panMoOHaTBFHOE YPaBHEHUE M HEPABEHCTBO — ATO ...

3anuiuuTe aJropyuT™M PELICHUS:
1. JluneitHOrO ypaBHEHHS U HEPABEHCTBA,

2. KsaapaTHOrO ypaBHEHHS M HEPaBEHCTBA (B TOM YHCIIE HETIOIHBIX );

3. JpoGHo-panroHaIbHOrO ypaBHEHUS! M HEPABEHCTBA.

3amaHus 1J151 CAaMOCTOSITEIbHOM padoThI:

Bapuant Nel

Bapuant No2

Pemure ypaBHeHUs:

x7—1 + % =—x—-2
x> —7x+12=0;
2x? —9x+10=0;
9x* +6x+1=0;

x—2 X

S S

Pemnre ypaBHeHUs:
5-1Z—4x—1
5
x> —3x-10=0
5x* +14x-3=0;
2x% +3x+1=0;
3
X

x-=5

o o PE

Pemnite HepaBeHcTBa:!
1. x*-22x-23<0;
2. x*-3x-10>0;

Pemite HepaBeHcTBa:!
1. x*-8x+15<0;
2. 3x*-8x+5>0;

3. x*6.y 3. 2-x,
1-3x 2x+3
4. Zx_xz <0. 4. x2—5x20l
x+3 4—x
Pemnre cucteMsnl: Pemure cucremMsr:
[ 2x+3y=7, [4x-Ty=1,
|7 x—3y=11. 1 2x+7y=11
Sy+6<x {17.r—2>11«c—1
3x+12<x+17 o 3-9x<l-x

MNPAKTUYECKAS PABOTA Ne 3

Ha3Banue mpaktuyeckoii padorwi: Haxoowoenue obnacmu onpedenenus u oO1acmu 3HAYeHUll
@yuxyuu, uccnedosanue GYHKYUU Ha MOHOMOHHOCMb, YEMHOCMb U 02PAHUYEHHOCTb.

ean padoTh:

1. 3aerHI/ITB HAaBBIKH ONIPCACIICHU A obiactu OIIPCACIICHUA U 00J1acTH 3HAUYCHHIT (IJYHKI_[I/II/I

2. HayuuTbcs uccnenoBarh (pyHKIHIO Ha YETHOCTb U EPUOAUYHOCTbD.

Pe3yabTarsl:

Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepiricanue):

— TIK 1.1. OGpabaTsiBaTh epBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;

— TIK 4.4. [IpoBoAUTH KOHTPOJIb U aHATU3 MHGOPMAIMU 00 aKTUBAaX U (DMHAHCOBOM MOJIOKEHUU

OpraHU3aIfH, €€ MIaTEeKECITOCOOHOCTH U IOXOHOCTH,

— IIK 4.7. IIpoBOoAUTH MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBIABICHHBIX HapyIICHUH,

HEAOCTAaTKOB U PUCKOB.

memanpeomemnsie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
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npeomemmnsie. 11P6 02, ITP6 06, TPy 05, ITPy 09.
3HAHUS: TTOHATHE O (PYHKIMU, 0OJIACTH OIpeneTeHus U 00JacTh 3Ha4eHU i, MOHOTOHHOCTH,
4ETHOCTH M OTPAHUYCHHOCTH;
YMeHHUsI: BBIYHCICHHE O0JAacTH ONpeIeNeHHs] U 3HAYCHHUs, UCCIEeIOBaHUE Ha YETHOCTh U
OTPaHUYEHHOCTH, YTeHUE rpaduka QyHKIHH.

Xox padoThI:

CaoiicTBa GyHknu pazdepeM Ha npumepe o rpaduka mpou3BoabHON GyHkuu Yy = f(X):

+
|
|

——————— =
i |
'

0 4%

1. Ob6nacmv onpedenenus @yHkyuu — 3TO MHOXKECTBO BCEX 3HAYCHHUH NEpPEeMEHHOHN X,
KOTOpbIE HMEIOT COOTBETCTBYIOIIME WM 3HadeHus ¢ynkuuu. O6osnavaror: D(f). Ha
rpaduke 00J1acTh ONpeNeIeHHs] — 3TO MPOMEXYTKH Ha ocu OX, Haj KOTOPBIMU (WK HOJ
KOTOPBIMH ) UMEIOTCS 4acTH rpaduka.

Jlns mamero npumepa D(f) = [-8; 9,4].

2. Obnacmo 3naueHull yHKyuu — 3TO MHOXKECTBO BceX ee 3HaueHuit y. O6o3naqaror: E(f). Ha
rpaduke 00J1acTh 3HaYCHUH PYHKIIMKU — 3TO TpoMexkyTkr Ha ocu OY, ciieBa wim cripaBa OT
KOTOpPBIX (B TOPU30HTAIBHOM T0JI0CE) HAXOAATCA YacTu rpaduka.

Jlns Hamero npumepa E(f) = [-4; 4,2].

3. @ynkuwus y=f(X) Ha3pIBaeTCs 603pacmarouyeti, Cv sl TF000M mapbl 3HAUCHUN apTyMEHTOB
X1, X2 U3 HEpaBEHCTBA X1 <X cieayer HepaBeHCTBO f(X;) <f(X;). DyHKIMIO MOXHO Ha3BaTh
BO3pAacTaloIIeii Ha MPOMEXYTKE, €CIU OOJbIIEMYy M3 JFOOBIX JBYX B3SITBIX M3 HEr0 YHCEIN
BCEr/la COOTBETCTBYET OOJIbIIIee 3HAUCHHE ()YHKITHH.

Jlns Hamero npuMepa QyHKIHS BO3pacTaeT MpH =E [_8’_ ?] U[_4’ %= 1] U[B; ?]
Oyukius y=f(X) Ha3bIBaeTCs yowI6QIOUCL, €CITH TS TIOOO0W Taphl 3HAYCHUN apTyMEHTOB X1,
X2 W3 HeEpaBeHCTBa X1<Xp cieayeT HepaBeHCTBO f(X1)>f(X;).DyHKIMIO MOXXHO Ha3BaTh
yOBIBAIOIICH HA MPOMEKYTKE, €CIIM M3 JIFOOBIX JIBYX B3SATBHIX M3 HErO YUCENl OOJBIIEMY U3
HHUX BCETJa COOTBETCTBYET MEHbIIIEE 3HAUCHHE (DYHKIIHH.
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4.

5.

7.

Jnst Hamero nmpuMepa GyHKIMS yObIBaeT MpU 5E [_?;‘ — 5] U[_l; 3] U [?;‘ 9’4] .

IIpomedicymku 3Haxonocmoaucmea — TIPOMEKYTKH, HA KOTOPBIX 3HAYEHUS (GYHKIUU
MMEIOT TIOCTOSIHHBIM 3HaK (MOJOKUTEIBHBIM WM  OTpUUATeNbHbIN). [IpoMexyTok
MOJIOKUTEIBHOTO 3HAaKa— HSTO MHOXKECTBO 3HAUYEHUH TMEepeMEHHOW X, y KOTOPBIX
COOTBETCTBYIOIIHE 3HaueHUs pyHKIHKU Oonbmie Hys (Y>0). Ha rpadguke — 310 yacTu ocu
abcuuce, y KOTOpbIX COOTBETCTBYIOIIME Kycouku rpaduka Beime ocu OX. bes rpaduxa nx
TOXE MOKHO HAlTH, COCTaBHB U permuB HepaBeHcTBO f(X)> 0.

Jlnst Hamero npuMepa (QyHKIHS MOJIOKUTENbHA MTPH EE [_3;‘ 2) U (5;‘ % 4} .

[TpoMeXyTOK OTpUIATENFHOIO 3HaKa— 3TO MHOXKECTBO TEX 3HAYCHUH NEPEMEHHOU X, y
KOTOPBIX COOTBETCTBYIOIME 3HaYeHUs QyHKimu MeHbine Hyns (Y <0). Ha rpadpuke— 3rto
MIPOMEXYTKH OCH a0CIIHCC, Y KOTOPBIX COOTBETCTBYIOIINE KycOUKH rpaduka Huxe ocu OX.
be3 rpaduka ux To)ke MOKHO HAiTH, cOCcTaBHB U perinB HepaBeHcTBO f(X) <0.

Jlnia Hamero npumepa GyHKUUS OTpUiaTeNIbHA TpU £E (_g; B 3} U (2;' 5) .

Hynu ¢pynkyuu— 310 3HaYSHHUS IEPEMEHHOH X, pH KOTOpbIX y(X) = 0. be3 rpaduka nHymu
(GYHKIUHU TOXKEe MOXKHO HalTH, coctaBuB U peuinB ypaBHenue f(X) = 0. ITo rpaduky Hyn
OTIPEIeNIAIOT Kak a0CIMCCHI TOUEK mepecedeHus rpaduka ¢ ocsio OX.

Jnia Hamero npumepa Hylu QYHKIIUU — 3TO TOUKH X1 = -3, Xp =2, X3 = 5.

Yemnocmov u newemnocmo Gynxkyuu. OyHKIUS HaA3bIBaCTCS YETHOM, eciau ee rpaduk
cuMMeTprueH oTHocuTeabHO ocu OV u amst moboro x € D(f) Bepro: -x € D(f) u f(-x) = f(x).
T.e. GyHKUUS Ha3pIBACTCS YETHOW, €CIU JHOOBIM JBYM HPOTHBOIOJIOXKHBIM 3HAUYCHUSIM
apryMeHTa, u3 OOJIaCTH OITpE/IeNiCHHs, COOTBETCTBYIOT paBHbIe 3HaueHHs (QyHkuuu. Ha
rpaduke yeTHas GyHKIMs umeet ock cummerpun OY.

DyHKIMsS Ha3bIBACTCS HEYETHOH, eciau ee o00NacTh ONpeNeNieHHs CHMMETPHYHA
OTHOCHTENbHO Hys U i oboro x € D(f) Bepuo: -x € D(f) u f(-x) = -f(x). T.e. pynxums
Ha3bIBACTCS HEUCTHOM, €Ci JIOOBIM JBYM IPOTHBOIOJIOXKHBIM 3HAYCHHSIM apryMeHTa
COOTBETCTBYIOT MPOTHUBOIOJIOKHBIC 3HaueHHss QyHKkiuu. Ha rpaduke HeueTHas GyHKIHS
CHMMETPUYHA OTHOCHUTEIBHO Havyajla KoopAuHat. [Ipor3BeeH e UK YaCTHOE JIBYX YETHBIX
byakuuit — ectb ¢yHKIMA deTHas. [IpouW3BeseHWE WM YaCTHOE [IBYX HEYETHBIX
¢GyHKIMI— ecTh QyHKIMs 4yeTHas. [IpomsBeneHue uiam yacTHOe IBYX (YHKIMM, OJHA U3
KOTOPBIX YeTHasl, a Ipyrasi HedyeTHas— eCTh (DYHKIIUS HEUeTHAsl.

@OyHKIUSA HaLIero MpUMepa— HU YeTHas, HU He4yeTHas, Takas (yHKIUS Ha3bIBaeTcs
¢dbyHKIMEH ob1ero Buaa.

Iepuoouunocmo ¢ynkyuu. Oyuxuus y = f(X) Ha3pIBaeTCS MEPUOAMUECKOi ¢ epuojom T>
0, ecru st sro60ro x € D(f) Bepro: (x— T) € D(f), (x + T) € D(f) u fix— T)= f{x + T)=AX).
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@yHKIMA HALLIErO IIpUMeEpa HE SBJISETCS IEPUOIUYECKOM.

33}131—[1/151 JJI1 CAMOCTOATEIbHOMH paﬁ()TbI:

3amanre 1. Onummre cBolicTBa (PyHKIHMHM, rpaduk KOTOpor wH300pakéH Ha pUCYHKE (IO

aNTOPUTMY IPUBEAEHHOTO BhIIIE IPUMEPA):

Bapuant Nel BapuanTt Ne2
Bl t
p—__ | i |
E g = — —— .-’--.-" '\-\.‘& llrl"‘
- i -4 W o
_E . ir E =t _." =@ 0 -'q.\. 2 __-'r-‘| i X
II| .__r _'a - ."r
i
3ananue 2. Haitnure o0Gnacts onpeaencHus QyHKIIHMA:
Bapuant Nel Bapuant Ne2
_2x+3 _5x—7
YT T ax Y = ox—2
y =+/5x2-20 y =416 —x2
3ananue 3. Haiinure oOnacts 3HaueHUN QYHKIIMIA:
BapuanT Nel Bapuant No2
y = 1 ~ y=+x%+3
4+x
=2+Vx+2
y=vx—1+3 Y

INPAKTHYECKAS PABOTA Ne 4
Ha3zBanue npakTuyeckoii padoteli: [locmpoenue epaghuxos nuneinou, KeaopamuyHou, opooHo-
PAYUOHANBHOU PYHKYULL.
Heap pa6oTel: 3aKkpenuTh HABBIKK BHIYMCIEHUS TOCTPOCHUS rpaUKOB IMHEWHOM, KBaIpaTUUHON
U IpOOHO-PAIMOHAIBHON (DYHKIIHH.
PesyabTarnl:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 1.1. OGpabatbiBaTh NEepBUYHBIE OyXTaITEPCKUE TOKYMEHTHI,
— TIK 4.4. ITIpoBoauTh KOHTPOJb U aHAIM3 WHPOpPMALUU 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|H, ee MIaTeXeCOCOOHOCTH U TOXOJHOCTH,
— IIK 4.7. IIpoBoAUTh MOHUTOPUHI YCTPAaHEHHUS MEHEI)KMEHTOM BBISBIEHHBIX HapyIICHUMH,

HEJIOCTAaTKOB U PUCKOB.
memanpeomemnwie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.

npeomemnsie: 11P6 02, ITPG 06, TPy 05, TPy 09.
3HAHMA: IOHATHE O rpaduke GyHKINU;
YMeHHs1: TIOCTpoeHue rpaduka QyHKIHH.

Xon paborsr:
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o o 1
Ipumep 1. [TocTpouTh 1 IpounTaTh rPAPUK TUHEHHON PYHKITUN Y = X+ 2.

Pemenue.

YroObl moOCTpoUTh TpaduK JTUHEHHOW (YHKUIMH, HAM HYXKHBI KOOPAWHATBHI JBYX TOYEK,
NpUHAAIEKAMMX TpaduKy GyHKIUU. YTOOB X HAMTH, HYKHO B3STh JBa 3HAUYEHUS X, MOJACTABUTDH
UX B YypaBHeHHE (YHKIMHU, M 1O HHUM BBIUYUCIUTH

.
COOTBETCTBYIOIIME 3HAYCHHUS Y. {4
1
Hamnpumep, 4to0s1 mocTpouTh rpaduk GyHKIHM Y = X+ 2, .
yoOHO B3aTh X = 0 U X = 3, TOrga OpAMHATHI ATH TOYEK 1 T BG:3)

OynyT paBHBl Yy =2 Uy = 3.
[Tonyunm touku A(0;2) u B(3;3). Coeaunum ux u

NOJy4YrM rpaduK QYHKIUH Y = %X +2: 1
Puc. 1 gl

[TpounTaem rpaduk, TOCTPOCHHON (HYHKIIMH: i3

1) D(y) = R; <

2 E(y) =R;

3) @yukuus oo1ero Bua;

4) Henepuoaunueckas;

5) Touku nepecedeHus ¢ OCSIMU KOOPAUHAT:

1
Ox: X+ 2 =0, X =- 6, cienoBatenbHo (- 6; 0) — Touka epeceueHust ¢ 0ChI0 a0CITUCC.
Oy: mpu x =0 y = 2, cnenoBatenbHO (0; 2) — TOUKa epeceyeHusi ¢ OCbI OPJIMHAT;

1
6) y = X + 2 monoxnTensHa npH x € ( - 6; +00) u OTpHIATENbHA IPH X € ( - °0; - 6)

nNy= %X + 2 BO3pacTaeT Ha BCEH 00JIACTH ONPEICIICHHUS.

IIpumep 2. [Toctpouts 1 npounTath rpaduk KBaAPATUIHON PYHKINH Y = 2x% +3x — 5.

Pemenne. 1. Tak xak a = 2 > 0,BeTBU mapaOoJIbl HAPABJICHBI BBEPX.

2. HaiizieM JMCKPUMHIHAHT KBAJPAaTHOrO TpexwieHa 2x° + 3x — 5
D=b?—4ac=9—-4-2-(-5)=49;/D=7

JIMCKpUMHMHAHT KBaJpaTHOTO TpexusjeHa OoJbllle HYJs, MOITOMY napaldojia UMEeT JBE TOUYKHU

nepeceyeHus ¢ ocbro OX.
Jy1g TOro, YTOOBI HAUTH UX KOOPAMHATHI, PEILIUM ypaBHEHUE 2x% +3x-5=0

-3+7 " -3-7 2c
XK = —= —_— = —,
1T 1Ty
3. KoopauHath! BepinHbI TapadoITb:
b _ =-0,75
°" 2a 4 7
b i 6,125

=TT T8 '
\ 4. Touka nepeceyenus napadoinsl ¢ ocsto OY: (0;-5),u
\ ™ el cUMMeTpUyHas OTHOCHUTEIBHO OCH CHMMETPUHU

\ | 1apaboJibL.

\ 2 i Hanecem >t TOUukM Ha KOOPJAUWHATHYIO IINIOCKOCTH, U

COEIMHUM HX IJIABHOW KPHUBOW:
T _’2% ’ _b‘:'7 i~ ! Puc.2
: [TpounTaem rpaduk nocTpoeHHONU QyHKIUU:
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1. D(y)=R

2. E(y)=[-6,125; + o)

3. Hymu ¢pynkmuum: - 2,5 u 1.

4. y<O0mpux € (-2,5 1),y > 0npux € (-0; - 2,5) U (1;+00).

5. ®dynkuus Bo3pactaet Ha [ -6,125; + o) u yobIBaer Ha ( - oo; - 6,125].

6. I'papux cummeTprueH OTHOCUTEIBHO MpsMoii X = - 0,75.

7.Ymin = - 6,125 mpu x = - 0,75.

Ipumep 3. [Iloctpouts ¥ mpoyuTaTth TpaPuK KycOYHO — JIMHEHHOW  (yHKIHMHU
2—xnpux <1

Y= { xupux =1

10
Pemenue.

2—xnpux <1
xnpux =1
pUCYHKE TMOKa3aH rpaduk 3Toi GyHkmuu. YToObI ero

Paccmotpum  ¢yHkmuio y ={ Ha 8

MOJIYYUTh, TOCTPOUM rpaduk GyHKIHH Y = 2 — X NIPU
X<lwmy=XnpuXx=>1.
Puc. 3

[IpounTaem rpaduk nocTpoeHHOU PyHKIUU:
1. D(y)=R 1
2. E(y)=[ 1; + o0) 5 4 5 = 4o T2 3 a4 =
3. OyHKIMS 00IIETO BUIA; A

4. Henepuoauueckasi;

5. Touku nepecedeHus ¢ OCSIMU KOOPJINHAT:

OX: HET TOYEK MePECCUCHHS

Oy: (0; 2) — Touka nepecedeHust ¢ OCbIO OPAMHAT;

6. OyHKIMS MONIOXKUTENIbHA Ha BCeH 00J1aCcTH OnpeesieH s,
7. @yHK1Ms Bo3pacTaeT Ha [ 1; + o) u yobiBaeT Ha ( - «©; 1]/

IIpumep 4. [Toctpouts rpaduk IpOoOHO-THHEHHON PYHKIIMH Y = i—ti.

Pemenue.
k
IIpencraBum n1poOs B BUJIE N + po— Jist aToro X + 8 3amumieM B cineaytomeM Bujae: X —2 + 10 (T.e.
x+8 x—2+10 (x—2)+10
2+ r—= =
8 mpencrasuiu B Buje —2 + 10). [lonyunm o o o
Wtak, Mbl monyunian Bce HeoOxoauMeble 3HaueHus: k=10, m=2,n=1.

=1+
x—2

Taxum 00pa3oM, MBI HalIUIW ACUMIITOTHI Halled runepOoIsl (MCXOAsl U3 TOT0, YTO X =m, y =Nn): X =
2,y=1.

To ecTtb ogHa acMMNTOTa TUNEPOOJIBI MPOXOIUT MApaLIEIbHO OCU Y HAa PACCTOSHUU 2 €AMHMIL
CIpaBa OT HEe, a BTOpas acUMINTOTa MPOXOAUT MApajuIeIbHO OCH X HAa PacCTOSHUU | equHUIIbI
BBIIIIE €€.

IToctpoum rpacduk nanHoi pyHkuuu. i aToro caenaem ciegyromniee:

1) npoBenieM B KOOPAMHATHON MJIOCKOCTH MMyHKTHPOM aCUMOTOTHI — NMPSIMYIO X = 2 U IpsAiMyto y =1.
2) Tak Kak rumepboiia COCTOMT U3 JIBYX BETBEH, TO Ui MOCTPOEHUS 3THX BETBEH COCTABUM JIBE
TaOIUIIBL: OJHY JUIS X < 2, TIPYTYIO IS X > 2.

CHayvana nonbepeM 3Ha4eHHS X JJIs EPBOro BapuaHTa (X <2 ).

Pe3ynbTarhl Bcex MOMyueHHBIX BHIUMCICHUN BIIMCHIBAEM B TaOJIUILY:

L x [ 3 ] 2 ] 1 [0 ] 1 |
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y | 1 | 15 | 23 | 4 | -9 |
Ternepb cocTaBUM TaOJIUILY JJIs BApUAHTA X > 2:
X 3 4 5 6 7
y 11 6 4,3 3,5 3
3 Hanee mpocTo cocrapisieTe rpaguk HYHKIIUU C MTOTYYCHHBIMU KOOPAHMHATAMHU.
JIY
x+8
y:
-2 x>2
1
>
0 2 X
Xx<2
Puc. 4
3agaHus 1J151 CAMOCTOSITEILHON padoThI:
[TocTpouTh 1 MpOUNTATH TPAPHUKH PYHKITHIA:
Bapuanm 1. Bapuanm 2. Bapuanm 3.
a)y=3x—2 a)y=2x+5 a)y=2x-—3
0)y =x2—7x+2 6)y=—x2+4x+6 6)y=—x%—6x+1
_(x+1mpux <1 _(x—5mpux =3 _(x—=2nmpux=-1
B) f(x) _{3—xnp1/1x > 1 B) f(x) _{l—xnpnx <3 B) f(x) _{—x—4np1/1x < -1
) _4x-1 __ 2x+5 __ 3x+5
ry—x+3 r)y_x—z r)y_x—4

INPAKTHYECKAS PABOTA Ne §

Ha3Banue npaktu4eckoii padorni: /Ipocmoie npoyenmsi, pazusvie cnocobbl Ux Gbl4UCICHUSL.

Cnoorcnole npoyenmol. IIpoyenmol 8 npogheccuoHanIbHbIX 3a0a4ax mexHoI02Uu4ecko2o npoguis.

ean padoThi:

1. 3aerHI/ITB HAaBBbIKW BBIYHCJIICHUS ITPOLCHTOB N UX IIPUMCHCHUEC IJIA IPUKIIAAHBIX 3a1a4.

Pesyabrarnl:

Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpaOaTsiBaTh NEpBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;

— TIK 4.4. [TpoBoAUTH KOHTPOJIb U aHANIU3 MHGOPMAIIMU 00 aKTUBAaX U (PMHAHCOBOM MOJIOKEHUU

OpraHu3aIfH, €€ MIATEeKECITOCOOHOCTH U TOXOTHOCTH,;
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— IIK 4.7. IIlpoBoAUTh MOHUTOPUHI YCTPAaHEHHUS MEHEI)KMEHTOM BBISABIECHHBIX HapyIICHUH,
HEJ0CTaTKOB U PUCKOB.
memanpeomemnuwie: MPI1 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,

MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnosie. 11P6 01, ITP6 06, ITP6 14, TPy 16, TPy 19.
3HAHUS: TIOHATHE O TMPOILIEHTAX, BUJIbI OCHOBHBIX 33/1a4 Ha MPOILIEHTHI, (POpMya CIOKHBIX
MPOLICHTOB;
YMEHHsI: HAXO0KJI€HHUE IIPOLIEHTOB O YKCJIa, ONPEIEICHUE YK CIIA 10 €r0 IPOLECHTaM.
Xon padoThrI:
1.IIpoueHT — coTast yacTh YucIia.
2. Ytobsl HaiiTu p% OT Bcero uucia, Hajo Bc€ yuciio yMHOKUTh Ha 0.01p.
3. YtoObl HaliTH BCE YnCIO MO ero p% MpoleHTaM, Hal0 U3BeCTHOE uucio pa3aenuts Ha 0.01p.
4. YtoObl HAMTU CKOJIBKO MPOLEHTOB OIHO YHUCJIO COCTaBISieT OT JAPYroro, Hajo OJHO YHUCIO
pa3zenuTh Ha Apyroe u yMHOKUTh Ha 100%.
IIpumep 1.
CKOJIBKO TIPOILIEHTOB COJIU COJIEPKHUTCS B pacTBope, eciiu B 200r. pactBopa coaepxkutcs 150r.
BOJBI?

Pemenue:

1) 200 — 150 = 50 (r.) — comu
50-100

2) o0 = 25% - conmn

OtBet: 25%

IIpumep 2.

Caexue rpubsl copepxanu 1no macce 90% Boapl, a cyxue 12%. CKonbKO NOIYYUTCS CyXUX rpuOOB
u3 22 Kr CBeXUX?
Pemenwne:1) 22:0,1=2,2 (xkr) - rpuboB 1O Macce B  CBEXHUX  Ipudax;
2) 2,2-+0,88=2,2 (xr) - CyXHX rpubos, IIOJIy4aeMbIX u3 CBEXKUX.
OTtBeT: 2,5 kr.
®opmyJia NPOCTHIX NPOLEHTOB
O6o3HaunM yepes A° cymmy nepBoHavanbHOrO BKJIaAa. bank 00s3yeTcs BBHILIAYMBATE BKJIAUHKY
B KOHIIE Kax10ro p% (roJoBast MPOIEHTHAs CTaBKa) OT nepBoHadanbHoi cymmbl A°. ITo ucreuenuu
o 0 P o
OJIHOTO T0Jla BEIMYMHA BKJIaaa cTaHeT paBHou A = A" (1 + To0 pyOneil. Ecnu mo mpouecTBuu
Ka)KJI0T0 T0/1a BKJIAJAUYUK CHUMAET CO CYETa HAUMCIIEHHbIE MTPOLIEHTHI, TO Yepe3 N JIET Ha BKJIaJe 10
Pn
dopmyie mpocToro npouenta oyzer: A" = A° (1 + E)
IIpumep 3.
baHK BpINIauMBaeT BKJIAJUMKaM Kaxablid rox 8% oT BHECEHHOU cymMbl. KimeHT cnenan Bkiaj B
pasmepe 200000 p. Kakas cymma Oynet Ha ero cuére uepes 5 set, 10 ner?
Pemenue:

Ucnons3yst popmymy: A" = A° (1 + %)

5.8
A5 = 200000 (1 —) = 280000
* 7100 ()

o 10-8
A0 = 200000 (1 + W) = 360000 (p)

Otser: 280000 p., 360000 p.
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®opmyJia CI10KHBIX IPOLIEHTOB
Eciau 06o3Haunth vepes A° cymMMy mepBoHadanbHOro BKaga, A™ - cymma, KoTopas OyjaeT Ha
BKJIaJIE K KOHIy N-rO TOAa, TO IPU HAYUCIEHUU p% TrOJOBBIX, HE CHUMAs €O cuéra CyMMYy

HAYHCIICHHBIX MPOIICHTOB, MOXHO IMOJI30BaThCs (POPMYIION CIIOKHBIX MPOIICHTOB:
n

A" = A° (1 + L)
100

IIpumep 4.

bank mpesuaraer Bkiax «cryaeHueckuit». Ilo stomy Bkiagy cymma, uMmeromasics Ha 1 sHBaps,
€XKEroHO YBEIUYMBACTCA HA OJHO U TO K€ YUCIO MpoleHTOoB. Brnaguuk Bioxun 1 susaps 1000
pyOsieii u B TeyeHue 2 JIeT He MPOU3BOAMI CO CBOMM BKIJIAJJOM HUKAKuX onepaunuid. B pesynbrare
BJIIO)KCHHAsT WM CcyMMa yBenuuwiaach a0 1210 pyOneit. Ha CKOJBKO MPOIEHTOB €XKETr0HO
YBEJIMYMBAETCS CyMMa JICHET, MTOJIOKEHHAsl Ha 3TOT BKIaa?

Pewrenue:

[lycth Ha a% eXerogHo YBEJIMYUBAETCS CyMMa JICHET, MOJOKEHHAs Ha «CTYACHUYECKUI» BKJIAL.
Tak kxak ObuT0 MonoxeHO 1000 pyOnel, a Kk KOHIy BTOpOro roja mnoxy4mwiock 1210 pybnel, To
A% =1000,4%2 = 1210,n = 2.

Pemnm ypaBHenue:
2

a
1210 = 1000 (”W) >a=10

Otser: 10%.

IIpodeccnonaibHO-OpMEeHTHUPOBAHHBIE 32JaHUA JIA CAMOCTOSATEIbHOUH PadoThI

1. Ileny ToBapa noBbllIanu: NEpBBIA pa3 Ha p%, 3aTeM HOBYIO LieHY noBblcuiu Ha 2p%. Ilocne
3TOro 1LeHy ToBapa cHM3WIM Ha 15%. B urore okoHuaTenbHas II€HAa OKa3ajach BBILIE
nepBoHavdaibHOM Ha 12.2%. Ha ckoybKo MpoIeHToB ObLIa OBBIIICHA [IeHA TOBAapa B MIEPBEIi pa3?
2. llpu kakoii mpoueHTHOU cTaBke Bkiag Ha cymmy S00p. Bo3pactér 3a 6 mecsues 10 650 p.

3. Kakum nomkeH ObITh HaYaNbHBIN BKJIAJ, YTOOBI Mpu cTaBke 4% B MecsI] OH yBeIHuuics 3a 8
Mecsues 10 33000p.

4. PaccuuraiiTe, 4TO BRITOJIHEE /IS BKIaauuka: moixyduts 20 000 pyOreit ceroaHs Uiy MoIydyuTh
35 000 py6ueit uepes 3 roza, eciiu MPOIICHTHAs CTaBka paBHa 17%.

5. Kaxoit gomxHa ObITh CTaBKa CCyIHOTO TporieHTa, utoosl 10000 pybneit napactuwiucs g0 30000
pyOneit, 3a cpok Bkiaga S netr?

6. K 120 r pactBopa, comepxamiero 80% comu, modasmim 480 T pacTBopa, comepxariero 20 %
TOM ke coiu. CKOJIBKO MPOLIEHTOB COJIM COJEPKUTCS B MOJTYUUBILIEMCS pacTBope?

7. W3 cocyna, moBepxy HamoJlHEHHOTO 94% -M pacTBOPOM KHUCIOTHI, OTJIMIN 1,5 1T KUAKOCTH U
nonunu 1,5 1 70% -ro pacTtBopa 31oi ke kucnotsl. [locne aToro B cocyne nomyuuicst 86% pactBop
KHUCIOThI. CKOJIBKO J1 paCTBOPA BMENIAET cOCya?

IMPAKTUYECKASI PABOTA Ne 6
Ha3Banue mnpakTHyeckoil padoTbl: Buodwi niockux ¢ueyp u ux niowaos. Ilpaxkmuxo-
OpUEHMUPOBAHHBLE 3A0aUU 8 Kypce 2eoMempuu Ha NJIOCKOCTU.
eab padoThIi:
1. 3akpenuTh HABBIKH MMOCTPOCHUSI TUNIOCKUX (DUTYP W BBIYHMCIICHUSI X TUIOIIA ICH.
2. HayuuThcsi NPUMEHSATh HABBIKM BBIYHCICHUS IDIOMAACH TUIOCKUX (UTYp TIPH PEIICHUN
MPaKTUYECKHX 3aj1au.
Pesyabrarnl:
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— TIK 1.1. OGpabatbiBaTh EepBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. [IpoBoauTh KOHTPOJIb U aHAIH3 MHGOPMAITUK 00 aKTHBAaX U (PUHAHCOBOM ITOJIOKECHUH
OpraHu3aI|H, €€ IIaTeKECIIOCOOHOCTH U IOXOTHOCTH;

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBIECHHBIX HapyIICHUH,
HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnosie: 11P6 01, I1P6 06, TTP6 14, I1Py 16, [TPy 19.
3HAHHUSA: IOHITHE O IJIOCKUX (UTypax, X BUIAX;
YMEHHsI: TPUMEHEHHE OCHOBHBIX (OPMYN [UIsl BBIYMCICHHS IUIOUIAJed U DJIEMEHTOB
MJIOCKUX (UTyp.
Xox padoThI:
[Tepen BHIMOTHEHHEM MTPAKTUIECKON PaOOTHI JaliTE ONPEACTICHHS CIEAYIOMNM TUIOCKUM (PUrypam:
— Ilapaimenorpamm;
— Tpanenus;
— IIpsaMoyronbHuK;
— Pomo0;
— Kaagpar;
— Kpyr;
— TpeyronbHuk;
— IlecTuyroyibHUK.
JUis KaxIoi W3 BBINIE TEPEYUCIICHHBIX (uryp 3amummure (QOpMyiabl ISl BBIYUCICHUS WX
TUTOIIAZCH, a TakxKe (HOPMYIIBI AJIsl BBIYMCICHUS UX OCHOBHBIX JIEMEHTOB.
IIpodeccnonaibHO-OpHEeHTHPOBAHHBIE 32JaHUA IJIS CAMOCTOSATEIbHOH PadoThI

3ananue 1. Ha miiane ykazaHo, 4TO NpsIMOYroJibHasi KOMHaTa UMEET IUIOLIAdb
16,3 xB. M. TouHbIE M3MEpEHUS MTOKA3AJIH, YTO IIMPUHA KOMHATHI paBHA 3,2 M,

a mmHa — 5 M. Ha ckonbko KBaJApAaTHBIX MCTPOB IUIOIAJlb KOMHATLI
OTJIMYACTCA OT ILIOIIAaaun, YKaSaHHOﬁ Ha maHe?

50m

3ananue 2. JlauHbli y4yacTOK HUMeeT QopMy MNpPSMOYrOJIbHUKA, CTOPOHBI o
kotoporo paBHbl 40 M u 50 M. JloMm, pacmoyIOKEHHBIN Ha y4acTKe, UMEET Ha [40u 9_\{D
mnaHe Gopmy KBazpaTa co cTopoHoit 9 M. Haitnure ruomanpr ocTaBuieics: 4acTu
y4acTKa, HE 3aHATON JOMOM.

3aganve 3. B mapke mutaHupyercs Ha Kpyrio kiymOe (BHI
KIyMObl TOKa3aH Ha pPHUCYHKE) BBICAJUTh HPUCHI W JIMIIUH.

2N
RN
2\
A

R
K
53
$
s

Bbonbuias u Manast OKpyKHOCTb UMEIOT OO EHTpP, a BCE YaCTH

KIIyMOBI BHE MaJIOTO Kpyra paBHBI MEXAy cobOoi. J[namerpsr

| |

JIATAH X Kpyros dMu 12Mm.

= Onpenenure  00m[yl0 IUIOMAAb, HA KOTOPOH MOXKET ObITh
MPHUCEI R

: BBICA)KEHBI HPUCHI.
CKONbKO HMpPHUCOB OyIeT BBICAKEHO HA TakoW KiymOe, €ClIM Ha KaXIbli KBaJpaTHBIA METp
BBICQXKUBAIOT MO 25 UPUCOB?
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3aganue 4. [{ns BCTpeud C APY3bSIMH MbI PEIIMIIM 3aKa3aTh NUIY. ['pynmna apy3eid cOCTOUT u3 6
yen. Ha caiite nunuepun J{o/lo ects cnenyromas nadopmarys o pazmepe muiil (CM. pUCyHOK):

BONBLUAS CPEOHARA CTAHOAPTHASR

[NANMETP TIVALLLLA HA 10 KYCKOB LAAMETP OWALULLA A 8 KYCKOB JPAAMETP TRALULLA HA 6 KVCKOB
as cm 4-5 HENOBEK 30 M 34 SENOBIKA 25 CM 1-2 SENOBEKA

Omnpenenurte, Kakue MUKl BBITOJHEE 3aKa3aTh A 6 YEIOBEK, YTOOBI Y KaXABIH T'OCTh CMOT
ChECTb HE MEHEE 2 KYCKOB B COBOKYIHOCTH IpuMepHo 170 cm??

INPAKTUYECKAS PABOTA Ne 7
Ha3Banue npakTu4eckoi padorTbl: Buiuucienue u cpasHernue KopHell.

Hexapb padorbl: HayunuThcs HAXOAUTH 3HAYEHHE KOPHEH.

Pe3syabrarsl:

Dopmupyemoie 3n1emenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabatbiBaTh epBUYHBIE OyXTaITEPCKUE TOKYMEHTHI,

— TIK 4.4. IIpoBOoauTHh KOHTPOJb U aHATHM3 WHPOpPMAKUU 00 aKTUBaX M (PUHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|Hy, ee IIaTeXEeCOCOOHOCTU U TIOXOJHOCTH;

— IIK 4.7. IlpoBoAUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapyIICHUMH,

HEJO0CTAaTKOB U PUCKOB.
memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.
npeomemnsie. 11P6 02, [TPy 06.
3HAHUSA:
— IlonsATHe KOpHSA N-0H CTENEHMU.
— OcHOBHBIE CBOWCTBA KOPHSI N-OM CTEIIEHMU.
yMeHusi: BeruncieHne U cpaBHEHUE KOPHEW N-0M CTENEHH, YNPOILIEHUE UPPALUOHAIBHBIX
BBIPAKECHUI
Xon padoThl:
KopHu HaTypaibHOM CTeNeHU U3 YMCJIa, UX CBOCTBA
Kopens N — crenmenn: 3/a, N - mokasarens KOPHs, a — IOJKOPEHHOE BHIPAXKEHHE
Eci N — HeueTHoe YHCEJI0, TO BRIPAKEHHE \/a HMeeT CMBICTT IPH JIFOOBIX a
Ecii N — YeTHOE YMCII0, TO BEIPAKEHHE \/a MMeeT CMBICIH TIpH a = 0
Apudmernyecknii KOpeHb: Va=b } =b=0
neNa=>0
KopeHs HeyeTHOIi cTeneHn U3 0TPHIATEILHOrO uncaa: vV—a = —a
Ocnosnvle ceoiicmea KopHeii
1.IIpaBwiio n3BIIE€UEHNS KOPHS U3 POU3BEICHMUS:
Yab = Ya- Vb

2.I1paBwiio u3BI€UECHUS KOPHS U3 APOOH:
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fa Va
== a>0,b>0b#0
PRET )

3.IIpaBuiio u3BNEUYECHUS KOPHS U3 KOPHS:

n
/k\/a ="Ya (k> 0,a>0)
4.1IpaBWiio BEIHECEHUS MHOXHUTENS U3-T10/] 3HAKA KOPHS:
Vba® = aVb (a = 0,b > 0)
5.BHeceHne MHOKUTEIIS 01 3HAK KOPHS:

3b%,ecniub >0
bV3 = { ' -
—V3b%,ecnub <0

6.I1okazarenb KOpHA 1 IOKAa3aTCJIb ITIOAKOPCHHOI'O BBIPAXKCHUA MOKHO YMHOXUTH HAa OJHO U TOXKC

YUCJIO.
nk
Va = "Vak (k> 0)

7.1IpaBuiio BO3BEICHUS KOPHS B CTEIIEHb.

n k

vak=(Va) (a=0,ecmk<0,t0a+0)
CpaBHeHnne KopHeid. [y cpaBHEHHSI KOPHEH pa3iIMYHON CTEIIEHW HEOOXOIMMO BOCIIOIB30BATHCS
CBOMCTBOM 6 U NMPUBECTU KOPHU K OJJHOMY MTOKa3aTeIo.

IIpumep 1.

Borunciuts V125 - 64 - 27 = V125 - V64327 =5-4-3 = 60.

IMpumep 2.

Brraucnauts 4\/57116 = i/% = j\/\/—?:z = % =1,5.

IMpumep 3.

Brucmnts V24 -39 =324-9=138-3-9=3/8:-27=38-127=2-3=6.
IIpumep 4.

Boranciuts 196 : V3 = 3/96 : 3 = 3/32 = 5.

IIpumep S.

Borancmuts V=3 -9/ (-2)* =V-3-9-|-2| =3-27-2=-3-2 = —6.
IIpumep 6.

Beruuciurs 1/5—\/2_6-i/5+\/2_=7\/(5—\/%)'(5+\/2_6)=7,/52—\/2_2=7\/25—26=

Vi=1.

IIpumep 7.

CpaBHUTH umncIa: V5 u V4.

HaiinéM HamMeHbIiee obmiee KpaTHoe wmcen 4 u 3-sto 12, torma V5 = *53 = 4/125,V4 =
*Va4 = /256, r.x. '¥/125 < /256, 10 /5 < V4.

3agaHus 1J151 CAMOCTOATEIbHON padoThI:

Bapmuanr 1

1. CpasruTe uncna: a)3/—5 u ¥-3;6) 1@@ u 50,43

4
2. Bouncaure: a) 6 +3/—125; 6) 9—-4/1296; B) 8/4 -5/8: r) 4@50

e
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3. Berunciure: 4/0,16-0,81—+/169 .

4. Berncnure: 1/160-625 .

5. Yupocrure: 23/250 —30%/2 + (33/2)2.
4/48-/196

6. Briuucnure:
54/3

7. Bowuncoure: §/37 -5 -§/3° .5° |
8. Boruncnure: 3\/(13— 24/48)-(13+2./48) -3/148.23.

Bapmuanr 2

1. Cpasuure uncna: a) 30,4 u 1@/% 6) ¥-5u -3

5/
2. Boruncnute: a) 7+3/—216; 6) 9-4%/2401; B) 43.427 r) %28

1. Beruucnure: ‘{/1,25 0,025 — \J361.

2. Buucnmre: 4/48 -4/27 .
3. Vipocrure: 34/80 —4/5 — (23/5)2.
R/224 -144
0587
5. Boncre: §/3° - 7% -{/3-72.

IMPAKTUYECKAS PABOTA Ne 8
Ha3zBanue npakTuueckoii padorsl: [Ipeobpazosanue 8bipadceHutl, co0epicamjux paouKkabi.

4. Beryuciure:

Heas pabdorbl: HayunTscs ynponiaTe MppalOHaIbHbIE BBIPAKECHUS.

Pe3yabTarsl:
Dopmupyemovie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabatbiBaTh NEepBUYHbBIE OyXTaNTEPCKHE JOKYMEHTHI,

— TIK 4.4. IIpoBoauTh KOHTPOJIb U aHAIM3 WHPOpPMALUU 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|H, ee MIaTeXeCOCOOHOCTH U TOXOJHOCTH,

— IIK 4.7. IlpoBoguTh MOHMTOPUHI YCTPAHEHHS] MEHEIKMEHTOM BBISBICHHBIX HapyLICHUH,
HEJ0CTAaTKOB U PUCKOB.
memanpeomemnste. MPIT 01, MPIIT 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnuie: 11PG 02, ITPy 06.
3HAHUSA:
— IlonsATHE KOpHSA N-0 CTENEHMU.
— OcCHOBHBIE CBOMCTBA KOPHS N-O CTENEHHU.
YMeHHUsA: YTIPOIIEHNE UPPALMOHAIBHBIX BEIPAKECHUM.
Xopn padoThr:
Kopenb N — crenenn: 1/a, N - mokasateib KOPHs, a — MOJKOPEHHOE BBIPAKEHHUE
Eciu N — HeueTHoe 4HCJ10, TO BHIPAKEHHE \/a HMeET CMBICH MPH JII0OBIX a

Eciu N — 4eTHOE 4HCJI0, TO BRIPAKEHHE \/a MMeeT CMBICT TIpH a = 0
25



Na=b
neNa=0
KopeHb HeueTHOIi cTeleHn U3 OTPUIATEeILHOr0 uncia: vV —a = —Va

OcHOBHBIE CBOIiCTBA KOpHeil

ApudmMeTnyeckuii KOpeHb: } =b=>0

1.ITpaBusi0 U3BICUCHUS KOPHS U3 IPOU3BEACHUS:
n n
Vab = Ya-Vb
2.I1paBuio u3BIEYCHHS KOPHS U3 APOOU:

[a Va
—== (@>0,b>0b#0
PR )

3.IlpaBuiio u3BIEUYEHUS KOPHS U3 KOPHS:

"/’{/E: "a (k> 0,a > 0)
4.HpaBI/IJIO BBIHCCCHU S MHOXXUTECIA U3-110 3HAKA KOpHSI:
Vba™ = aVb (a = 0,b > 0)
5.BHecenne MHOXKUTEI 110J] 3HaK KOPHS:
V3 b2 >
b\/—={ 3b%,eciub >0 |
—V3bZ% eciub <0
6.ITokazaTenb KOpHS M MOKa3aTelb MOJKOPSHHOTO BBIPAKEHUS MOKHO YMHOXHUTh HA OJIHO U TOXKE
YUCIIO0.
Va = "Vak (k> 0)
7.1IpaBWIIO BO3BEICHMS KOPHS B CTEIIEHb.
n n k
vak=(Ya) (a=0,ecuk <0,t0a+0)
Cio:keHHe H BbIYNTaHHE KOPHei. YTOOBI POM3BECTH CIIOKEHHME U BEIYMTAHUE KOPHEH, CHaYasa
KOPHH MIPUBOJIAT K MPOCTEHIIIEMY BHJIY, @ 3aTE€M BBIMOJIHSIOT PUBEICHHE MTOT00HBIX YWICHOB
Mpumep 1.
Yupoctuts Beipakenue: 5vV125 —v48 + V75 — 24125 + 3v12 — V245 == 5v25-5 —
V16 -3 ++25-3—2v25-5+3vV4-3 =495 == 25v5 — 44/3 4+ 5v/3 — 10v/5 + 6v3 —
7V5 = 7V/3 + 85

YMHOKeHHe U JeJIeHre KOPHei.
[IpousBeneHne KOpHEW € OJWHAKOBBIMHU IOKA3aTEIsIMH PAaBHO KOPHIO TOM K€ CTENEHH W3

o M n _n
MMPOU3BCACHUS ITOAKOPCHHBIX BBIPAKCHUU '\/; ‘/E =~ab
YacTHOE OT ACIICHU A KOpHCfI C OJMHAKOBBIMU IIOKA3ATCISAMU PABHO KOPHIO TOU K€ CTEICHU U3
YHaCTHOT'O OT OCJIICHUS HOI[KOpeHHI)IX BBIpa)KeHI/H\/’I.

Va la

b \b

Ecnu mokaszartenu KopHeH pas3inyHbl, TO CHayaja HYXKHO MPUBECTU HUX K OOIIEeMYy IMOKazaTeito, a

3aTeM NPOU3BECTU YMHOXKEHHE U JICIICHUE.
Ecnu xopHM UMEIOT KOA(PQHUIMEHTHI, TO WX MEPEMHOXAIOT WM JENAT OTAENbHO U PEe3ysbTaT
MUIIYT epea 0OUMM KOpHEM

IIpumep 2.

Haiitn 3HaueHHe BoIpakeHus: V24 -9 =324-9=3/8-3-9=3/8-27=2:-3=6

IIpumep 3.
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. 4| 16 416 2
HaiiTn 3HaueHune BoIpakeHus: |[—— = 3 =—=4
0,625 0625 0,5

IMpumep 4.

Haiitu 3HaueHue BI)Ipa)KeHI/IS[:%\/g' 3v32 = %\/4 +2-3V16-2 = % 2\2-3:42=12-2 =24

IMpumep S.

4[a3p* 4|c6p® 4 [a3b*aSp* 4| aBbB a’b?
YIpOCTUTH BBIpaKEHUE: 26\ bt | c2poctps A cBpiZ . cZp3

Bo3Benenne kopHeili B cremeHb. IIpu Bo3BeneHMM KOpHS B CTENEHb HY)KHO BO3BECTH B 3TY

CTeIeHb TOJKOPEHHOE BBIPAKEHHUE, a OKA3aTeNlb CTEIEHU OCTABUThL 0e3 n3MeHeHus. Eciu kopeHsb
uMeeT Kod(QQMIMEHT, TO €ro OTAENbHO BO3BOAAT B OTy CTENEHb U PE3yIbTaT BO3BEICHHUS
3aIKMCHIBAIOT KaK KOA()(QUIMEHT OpH caMOM KOPHE.
IMpumep 6:

3 5|30 6

5 — 5 — a a
YHPOCTHTH BhIpaXKEHHE: (\/ al%p 15) =Vad3op=4 = [— ==
b45 b°

H30aBJenne 0T HPPALHOHAILHOCTH B 3HAMeHaTeJe Apo0u. [/ 5TOro HYKHO 3HAMEHATENb U
YUCIIUTEND JPOOM YMHOXKMTH Ha TAKOE BBIPAXKEHHE, KOTOPOE B IIPOU3BEICHHH CO 3HAMEHATENIEM

AaC€T PalOHAJIbHOC BBIPAXKCHHUEC B 3HAMCHATCIIC.

IIpumep 7:
W36aBUThCS OT UPPAMOHATIHLHOCTH B 3HAMEHATEIE

2 2-(Ve+v2)  2-(V6++v2) 2-(V6+v2) 2-(V6++v2) V6++2
o-v2 (V6-v2)-(V6+Vv2) &' -y  6-2 4 2

N3Bieyenne kopHs H3 KOpHsA. [lpum u3BICYEHWM KOpPHS W3-TIOJ KOPHS IIOKa3aTeNu KOpPHEH
NEPEMHOKAIOT, a IOJKOPEHHOE BBIPAKEHHE OCTaBIAIOT Oe3 u3MeHeHHs. Eciu KopeHb HuMeer
KOd(QPHUIHUEHT, TO 0OBIYHO /10 U3BJICUCHUS U3 TAHHOTO KOPHS HOBOTO KOPHS BBOAAT KOA(P(UIIHECHT
0J] 3HaK PaJMKaja JaHHOTO KOPHS.

IIpumep 8.

VIPOCTUTH BHIPAKEHHE: 3\/4x\/4x10y18 = 3\/\/42x24x10y18 = {/43x12y18 = \/4xy? = 2xy3

CpaBHeHue KopHeii. [IJis cpaBHEHHs] KOPHEW pa3IMyHON CTENEHHM HEOOXOIMMO BOCIOJIb30BATHCS
CBOMCTBOM 6 U NMPUBECTU KOPHU K OJTHOMY MTOKA3aTeINo.

IIpumep 9.

CpaBHUTH umncIa: V5 u V4.

HaiinéM HamMeHbliee obmiee KpaTHoe wmcen 4 u 3-sto 12, torma V5 = *53 = 4/125,V4 =
V4t = '3/256, r.x. V125 < '4/256, 10 V5 < V4.

3agaHus 1J151 CAMOCTOSITEIbHON PadoThI:
Bapmuanr 1

1. Vipoctute sepaxenne (Ya —4/b)#/a +4b)(a ++/b).

a
2. BuecuTe MHOXUTENHN O] 3HAK KOpHsI, ecnmu a>0 u b>0: — 2a2b31 /E .

5 17
3. BelHECHTe MHOKHTEIH MO/ 3HAK KOpHsL, eciii @ >0: 3—32a™" .

27



4. Beraucure: a) (39 —4/7)(3/81 +3/63 +3/49) ; 6)4/3122 +2.312.313+ 3132 B)
J3-42

Y3+42°
5 J6 3

5. M36aBbTech OT UPPAIMOHATLHOCTH B 3HAMEHATEINE ApOooH: a) ——;

, 6 ; :
34 )\/5+1 B)?{/E+§/7+l

Bapmuanr 2

1. Ypocrtute BhIpakeHHe (4\/; + W )(\/; + \/V )(‘{/; - W ).

b
2. BHecuTe MHOXHTENH MO 3HaK KOpHS, eciu a >0 u b > 0: 3ab*4 — .
a

8/ 25
3. BeiHECHTe MHOXKHTEITH MO/ 3HAK KOpHsL, ecii a > 0: Y1282 .

)\/5—\/5
45443
3 . Y71 5

:6) 'B) .
167 7 U7 -1" ¥36-3/6+1

4. Borumcnure: a) (37 +%/5)3/49 —%/35 +3/25) ;6) 4/800% —2-800-175+175 B

5. M36aBbTech OT UPpAllMOHATILHOCTH B 3HAMEHATEINe Apodu: a)

INPAKTUYECKAS PABOTA Ne 9
Ha3panue npaktuueckoil padorwi: [Ipeobpaszosanue 6vipadicenuil, cooepucayux CmeneHu ¢
PAYUOHANbHBIMU NOKA3AMENAMU.
Hear pabGorsi: HayuuTbcs mnpeoOpa3oBbIBATh  BBIPAXKEHHS, COJEpXKAIIME CTENEHH C
palMOHANIbHBIMH ITOKA3aTEISIMU.

PesyabTarsl:

Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabarbiBaTh NEepBUYHBIE OyXTaITEPCKUE JOKYMEHTHI,
— TIK 4.4. ITIpoBoauTh KOHTPOJIb U aHAIU3 WH(pOpPMALUU 00 aKTUBaX M (DMHAHCOBOM IOJIOKEHUHU
OpraHu3al|H, €€ MIATeKECIOCOOHOCTU U JIOXOJHOCTH;

— IIK 4.7. IlpoBoAUTh MOHUTOPUHI YCTPAHEHUS MEHEI)KMEHTOM BBISBICHHBIX HAPYIICHHH,
HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnosie: 11P6 02, I1P6 04, TTP6 05, ITPy 06, ITPy 07, ITPy 08.
3HAHUS:
— IlonsATHe HaTypanbHOH, LIEION U PALIMOHAIBHON CTEIICHU.
— CBolicTBa CTCIICHEH.
YMEHUS:
— IlpencraBneHue pallMOHAIBHON CTEIEHU KOPHEM.
— IlpumMeHeHHE CBOMCTB CTENEHEW M KOPHEN I YNPOLICHHUS BBIPAKECHUH, COIEpHKALIUX
CTEIEHM C PAIllMOHAJILHBIMU MMOKA3aTESIMU.
Xox padoThI:

m
Crenenpro umciaa a>0c pauyoHaJIbHBIM IIOKasaTreiaeM [ =-—, rae M-1enoe 4Yucio, a nN-
n

m
HatypanbHoe (N > 1), HasbiBaeTcs uucno va' . Mrak, mo onpenenennto a" =va" .
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1 5 7
Mpumep 1. 74 =4/7; 26 =%/2° =¢/32; a5 =Fa".
CBOﬁCTBa CTCIICHM C PAIMOHAJBHBIM IIOKa3aTeJIeM, I'/IC r,S-paLII/IOHaJIBHBIe qucia, a > 0 y b >0.
1 al’ . aS — aPrS
2 a.I’ . aS — a.I’—S

1 3 1 31 1 3
TMpumep 2. 94024 :5 4 =/2°.5.24.54 = 24'4 .54 ¢ =2 .5 =10,
3.(a') =a"
4.(a-b)' =a"-b’

1 111111t
Ipumep 3. (ax)® +(ay)® =a’x® +a’y® =a3(x® +y?).

5.(3) _a
b b'

6. HyCTLr—paL[I/IOHaJILHoechno n0<a<b,rorraa’ <b'mpur>0ma’ >b" mpur<O0.

1 1 1
11 17 )3 36 125 362 1253 /36 %125 6 5
IIpumep 4. 4— | =| — = = . - >.2_9
25 27 25) \ 27 t 1 Jo5 327 53

252 273
7. Jlnst mo0BIX palMOHAIBHBIX YMCE I ¥ S U3 HEpaBEHCTBA I > Sciefayeruro,a’ > a‘npua >1u
a'<a*mpuO<a<l.

3ameuanue. HpI/I a< OpaHI/IOHaJ'IbHaﬂ CTCIICHDb YK CJia 4 HC OIIpCACIIACTCA.

2
IIpumep 5. CpaBuuTte yucia /8 u 28,
32 2 3 2 3
28 =82 =25 u2° no 7 CBOWCTBY moyrydaem2® > 2° ,TaKKaKE > 5

3agaHus 1J151 CAMOCTOSITEIbHON padoThI:

1 -7 7
1. IlpencraBpTe 4% Nb7", Y3b B Bume crenenu ¢ palMOHAIbHBIM [TOKA3aTEIEM.

2. [IpencraBbTe B BHJIE KOPHS U3 YKCIA 32,
1

et s A1) 17
3. HaifuTe 3HAaUYCHHE YHCIOBOTO BhIpaeHus a) 82 : (8°-92),6) |1 > . 45

1 1
4. Paznoxwure Ha mEHOXKHTenn (3x)? —(5x)2.
19

5. CpaBHuTe Yncia (/3_3 u3s.

1

6. Haiiqure 3HaueHne BHIpaXKeHHs 8 "5 .g10 5. 3100 - (+/2)3 - [ j

1 1 1
7. PasnoxuTe Ha MHOKUTEIN C2 +C*:4—43,

(0]

. YIIpOCTHUTE BBIpAKEHUE T

a‘ +b4
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1

5
8 —
9. HaiinuTe 3HaueHUE BBIpaKCHUS 823 1817 /100 - (+/2)° (%)3

MMPAKTUYECKAS PABOTA Ne 10
Ha3panmne mnpakTuueckoii padorbl: [Ipeobpazosanue 6vipaddceHull, coOepicauux CmeneHu ¢
OelicmeumenbHbIMU NOKA3amessimu.

Hear pabGorbi: HayuuTbcs mnpeoOpa3oBbIBATh  BBIPAXKEHHS, COJCpXKAIIME CTENEeHH C
NeHCTBUTEIBbHBIMU MTOKA3ATEISIMH.

PesyabTarsl:

Dopmupyemvte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. O6pabaTbiBaTh IEPBUYHBIC OYXTAITEPCKHUE IOKYMEHTHI,

— TIK 4.4. IIpoBOoauTHh KOHTPOJIb U aHANHM3 WHPOpPMALUU 00 aKTUBaX M (PUHAHCOBOM ITOJIO)KEHUHU
OpraHM3allM, €€ IUIaTeXKECTIOCOOHOCTH U JOXOJHOCTH;

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAaHEHUS MEHEI)KMEHTOM BBISABICHHBIX HapPYIICHUH,

HEJIOCTaTKOB U PHCKOB.
memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnsie: 11P6 02, I1PG 04, TTP6 05, ITPy 06, ITPy 07, ITPy 08.
3HAHUS:
— IlonsATue HaTypanbHOH, LENOW, PALIMOHAILHON U IEUCTBUTEIBHOU CTEIICHHU.
— CBolicTBa CTCIICHEH.
yMeHusi: [IpumeHeHHE CBOWCTB CTEIIEHEM W KOPHEW Ul YIPOLIEHUSI BBIPAKCHUU,
COZIEpIKAIlIMX CTENEHHU C IEUCTBUTEIbHBIMH MOKA3aTEISIMU
Xoa padoTbI:

CBoiicTBa CTENEHH C JeHCTBUTEIbLHBIM NMMOKA3aTeIeM

1
-n _
1. a —a—n,r/:[eath,n>0
a\ " n\"
2 () =()
3. a’ =1,raea # 0.Ecina = 0,10 0° He uMeeT cMbIC/Ia
4, al=a
m m
5. a” = an = a» = Va™
6. a™-a" = a™m"
7. am:a"=am™m
8. (@™™ = a™
9. (a-b)™=a™-b"
a\" a”
0. () =%
11. [Tycts I netictButenbHoe uncio 0 < a < b, Trorga
a” < b"npu r>0 a">b" npu r<0
12.J1ns1 moOBIX JCHCTBUTEIBHBIX YMCEN I M S M3 HEPABEHCTBA I'>S CIIEAyeT
a">a’® npu a>1 a" <a‘mpul<a<l
3anaHus 17151 CAMOCTOATEIbHON PadoThI:
Bapmunanr 1
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1 1

1.Berumciuts: a) 2~ 642 — 643 : 274, 0) ‘“{/4+ 2\/5 -%/4—2\/5 .

a-33/a’p? .6) [ 1 )\Eu .a\/E+1
b '

2.Yupoctuts Beipakenue nipu a > 0, b > 0: a)

a-7vJa
a—49

3 3 2
4. CpaBHUTD yHCIa: A) 4 (Z] u 4 (Ej ; 0) 2 ul.
8 16 3

Bapuanm 2

3.Cokparuth 1podb

1 1
1.Bbrunciute: a) 83 :27 +37%.814; 6) 317 — /46 -3/17 + V46 .

4
3+
2.Yupoctuts Belpaxkenue npu a >0, b > 0: a) %; 0) (bﬁ*l) . 4#\/5 .
b~ Vb“a b

8vb +b
b—64

4 4 .
4.CpaBHMTD ymcla: a) 3 (ﬁj u s (ij ; 0) (§ n l.
7 14 4

MNPAKTUYECKAS PABOTA Ne 11

3.CokpatuTth 1po0b

Ha3Banune npakTuyeckoi padorbl: Buiuucienue u cpagnenue cmenenHblX 8blpadCeHUll.

Hean pabdotbl: HayunThest ynpomaTs CTENEHHBIE U UPPAIIIOHAIBHBIC BHIPAYKEHUS.

PesyabTarsl:

Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabatbiBaTh NEepBUYHBIE OyXTaITEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOoauTh KOHTPOJb U aHAIM3 WHPOpMALUU 00 aKTUBaX M (PMHAHCOBOM IOJIO)KEHUHU

OpraHu3aIfH, e¢ MIaTeKECIIOCOOHOCTH U IOXOTHOCTH;

— TIK 4.7. TlpoBOoAuTh MOHMTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapyLICHUH,

HEAOCTAaTKOB U PUCKOB.

memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnsie: 11P6 02, I1P6 04, TTP6 05, ITPy 06, ITPy 07, ITPy 08.
3HAHMS:
— IlonsTHE KOpHS N-OU CTENIEHU.

— OcHoBHBIE CBOWCTBA KOPHSI N-O1 CTENEHHU.

— IlonsATHe HaTypanbHOH, LEJION, PALIMOHAILHON U IEHCTBUTEIIBHON CTEIIEHU.

— CBolicTBa CTENICHEH.
YMeHHus: YTIPOIICHUE UPPAMOHAIBHBIX U CTETIEHHBIX BBIPAKEHUM.
Xox padoThI:
Bapuanm 1
1. 3anummuTe B BUAE CTENEHH C PALIMOHATBHBIM MTOKA3aTENIEM:

a)‘{/ﬁ;cs)s@j .
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2. 3anummTe ¢ TOMOUIBIO PATUKAIIOB:
10

s 2\ 3
a)3 %;0) (gj .
3. Yopocrure:
a)a’a’a'?; 6) a?a’a’’.
4. Beruucnure:
1

4\g
Zis} ;1) 243%; ) 8/4° .57 .8/47 .5

5
a) 4/0,0625 —¥/— 243 6) 164 B) (

5. Beruucnure:

3 4
18144273 1\ 3Y)
a)4°° .(81)4;6) ———————:;B) | — +16°° - (0.5 ‘5+(——j -5.
400075 6) S o) 05 (-
6. MI36aBbTeCh OT UPPAIMOHATLHOCTH B 3HAMEHATEIIE APOOH: I
V2 +1

7.Halinute 3HaY€HUE BHIPAKECHUS 4/ 40412 — 44/75 .

8. Pacnionoxute B mopsiike yObIBaHUS CIIEIYIOIINE YUCIA! \/E ; ?\’/é; %

2a
9. YpocTtuTe BhIpakeHHUE: Vab +—.

\/(\/; + 4)2 —16\/; . 16
U HAUANUTEC €0 3HAYCHUEC HpI/I X=—.

Uy % 81

ix

10.Ynopocrture BeIpaXeHHE

Bapuanm 2
1. 3anumuTe B BUAE CTENEHH C PAllMOHAIBHBIM MOKa3aTeleM:

2) 39 6) ——

2. 3anuumuTe ¢ TOMOUIBIO PAJUKAJIOB:
10

23 :
a)[gj :6) 2°.

3. Yopocrure:

111
a) (b'b°p2:6) 222 .24 .2,

4. Beraucnure:

4° f% 7/220 .510
— | ;1) 1024%*; 1) —/—.
3 ) BRERIPTNS)

5
a) 3/-0,343 +%/729; 6) 256 ; B) (

5. Beruncnure:

3 1 1
1 3 2 2 2 .Q12 4
a)83:810'75;6)92+273—(%j4;13)5 & 8 -
98  52.96



6.136aBbTECh OT UPPAIMOHATHLHOCTH B 3HAMEHATEJIE IPOOH: .
3-1

7. Haiinute 3HaueHue BhIpaKeHUs1 63/75 — 24/15+/27 .

8. Pacnionoxute B mopsiAKe BO3pacTaHUS CIEAYIOIINE YHCTA! §/§; J5 ;

[ 3
9. Yopoctute BhIpakxeHUE: Na* - a

5 4"
a

x /X -2 +8Ux
V-x
2
TIPAKTHYECKASI PABOTA Ne 12

10. Yopocture BblpaxeHue

-1

V6.

U HalinuTe ero 3HayeHue mpu X = —32.

Ha3Banue npakTudeckoii padotbl: Vcciedosanue c8oUCmME u nocmpoenue paghuxka cmenenHou

¢dyHxyuu.
Llesnb padoThI: HAYYUTHCS CTPOUTH I'PadUKU CTEIICHHBIX ()YHKIIUH.

PesyabTarsl:

Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabartbiBaTh iepBUYHBIE OyXTaITEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOaUTHh KOHTPOJb U aHATHM3 WHPOpPMAKUU 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU

opranusanuvu, €€ IJIATEKSCIIOCOOHOCTHU U JOXOOHOCTH,

— TIK 4.7. IlpoBoaUTh MOHUTOPUHT YCTPaHEHHUS MEHEI)KMEHTOM BBISABICHHBIX HapYIICHUIA,

HCIOCTAaTKOB U PHUCKOB.

memanpeomemnwte. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12,

MPP 02.
npeomemnsie: 11PG 02, [TP6 04, ITP6 05, TPy 06, ITPy 07, 1Py 08.
3HAHHA:
— Tlonstue creneHHON GyHKINU.
— Tlonstue o cBoiicTBax cTeneHHON (QYHKINH.
ymenusi: [Toctpoenne rpagukoB CTeNEeHHBIX (QYHKIHUMA.
Xox paboThr:

MPII 13, MPIT 21, MPK 11,

I'pagux cmenennoti pynxkyuu u ee ceoticmsa

y ¥y
) y=x'
r>1
y=x"
1 o
O<r<1 1
X
0 1 [ 1 x
Puc.1 Puc.2

HaTypaJIbHBIM ITOKA3aTCJICM SBJISACTCA napa60ﬂa n-ro nopsdaka, mnpu
YCTHOM n €€ rpa(bmc CUMMCTPUYCH OTHOCUTCIIBHO OCHU OpJIUHAT, IIPU
HCYCTHOM 7 - OTHOCUTCJIbHO Havdalla KOOpAWHAT.

m m

PaccmoTpum crenennyio ¢pyHkmuio Y=X L=, . I'paduxom

ee SIBJIIEeTCS KpUBasi - BETBb MapadoJIbl
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CreneHHoi (pynknuei
Ha3bIBAIOT (YHKLHMIO BHJA
y=x ', rtme r- mob6oe
JIEHCTBUTEIILHOE YUCIIO.

I'paduxom CTEIIEHHOMN

GyHKIIN y=x" c



w 0< <
PaccmoTpuM rpaduk dyrkmuu Y Y, #
PaccmoTpum rpaduk dynkmun ¥ =Y
I'paduk naHHON QYHKIIUM UMEET TOPU3OHTAIBHYIO aCUMOTOTY ¥ = 0 U BEPTUKAJIBHYIO aCHMITOTY
x=0.

Ecnu mokazartens CTeneHH — II€7I0€ OTPULIATENIbHOE YHMCIIO, TO CTeNeHHas (QyHKIHsS 3amaéres
dopmynoit y=x " umu y=1/x" 2l
'paduk cremeHHod (QyHKIHMH y=X ', B Clly4ae, KOrja n — 4YETHOE
YHCII0 IPUHUMACT BHI:

Harnpumep, Takoil BUJ IPUHAMAIOT TpaduKd GYHKIHHA y=X ) Y=X °
I'paduk creneHHON QYHKIMM y=X ", B CIly4ae, KOIAA N — HEUETHO® it
YHCII0 IPUHUMAET BT THIIEPOOJIBL: '

HarpuMep, Takoi BH[ IPHHEMAIO rpaduKi GyHKIHHA y=X °, y=X '
3aganus 1Jisl IPAKTHYECKOH padoThI: :
1. U300pa3uth cxemaTruecku rpaduk QyHKINH, yKa3aTh ee 00JacTh

OIpCaACICHUA U MHOXKCECTBO 3HAYCHHI:

L y=Jx® 3. y=x 5. y =i
2. y =x’ 4. y=x7° 6. y =3x
2. [Toctpoiite rpaduk KBaApaTHIHON GYHKINHU, YKOKUTE MHOKECTBO 3HAUCHHUH JAHHOW ()YHKIIHH.
1. y=(x-3’-
2 y=—(x+3)" -
3. y=(x-47-
3. IlocTpoiite rpaduk GpyHKIUH, ONPEIeNNUTE, BO3pACTaeT WM YObIBAET YKa3aHHAs (QYHKIUS.
1. y=—x"—1
2 y=—(x+2)"
3. y=x +2
4. Tloctpoiite rpaduk GyHKIIMH, OTBETHTE HA BOTIPOC 3aa4H.
1. =Vx+2-1 , YK@)KUTE HauMeHbllIee 3HaYeHne (PyHKLUH.
2. y=~/x=1+2 , YK@)KUTE HauMeHbllIee 3HaYeHne (PyHKLUH.
3. y=x+3+1 , YKO)KUTEe HaUMEHbllIee 3HaYeHne (QyHKILIUU.

IMPAKTUYECKAS PABOTA Ne 13
Ha3Banue npaktuyeckoi padorsl: Pewenue uppayuoHantbHulX YPAGHEeHU.

Iean padotbl: HayunThcs pemaTh UppallioHalIbHbIE ypaBHEHHUS.

Pe3yabTarsi:

Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):

— TIK 1.1. OGpaOaTsiBaTh NepBUYHbBIE OYXTaITEPCKUE TOKYMEHTHI;

— TIK 4.4. [TpoBoaUTH KOHTPOJIb U aHATU3 MHGOpMAIIMU 00 aKTUBAaX U (PMHAHCOBOM MOJIOKEHUU
OpraHM3alliy, ee TIaTeKeCIIOCOOHOCTH U JOXOJHOCTH;

— IIK 4.7. IlpoBoAUTh MOHUTOPUHI YCTPAHEHUS MEHEIKMEHTOM BBISBICHHBIX HapyILICHUN,
HEJ0CTaTKOB U PUCKOB.
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memanpeomemnuwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie: 11P6 02, I1P6 04, TTP6 05, ITPy 06, ITPy 07, ITPy 08.
3HaHusi: OCHOBHBIE METO/bI PELICHUS] UPPALIMOHAIBHBIX YPAaBHEHUIN U HEPABEHCTB.
yMmenusi: [IpumeHeHHE OCHOBHBIX METO/OB pEIICHHUS HUPPALMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB.
Xox padoThI:
HppanuoHajbHBIM ypaBHEHUEM Ha3bIBACTCA YpPaBHEHHE, COAEPIKAILEE HEU3BECTHOE 0] 3HAKOM
KODHSL.
OcHOBHasi wujesd pElIeHHUs MPPALMOHAIBHOIO YpPAaBHEHUS COCTOUT B CBEJIEHUUM €ro K
panMoHATPHOMY — aJre0pandeckoMy ypaBHEHHIO, KOTOpoe JHOO0 pPaBHOCHIBHO HCXOIHOMY
UppaMOHAILHOMY YPaBHEHHIO, JTUOO SBIAETCS ero cieactBueM. [Ipu pemennn uppanuoHaibHbIX
YpaBHEHHI MPHUMEHSIOT MeTO] BO3BeJeHHMsl B CTeNeHb O0OMX YacTell ypaBHEHHS U METOH
BBEJICHHS HOBOW IMEPEMEHHOM (3aMEHBI IEPEMEHHOM ).
Ecnu 06e yacTu MppalMoHaNbHOTO YpaBHEHMsI BO3BECTH B OJHY U Ty K€ HEUETHYIO CTENEHb U
0CBOOO/IUTHCS OT PaIMKAJIOB, TO MOIYYUTCS YpaBHEHUE, PABHOCUIILHOE HCXOTHOMY.
IIpu BO3BENEHUH ypAaBHEHUS B YETHYIO CTEIIEHb IOJIY4aeTCs YpaBHEHUE, SIBIISIOLICECS CIECICTBUEM
UCXOJHOro. B cBsI3u ¢ 3TUM BO3MOKHO MOSIBJIEHHE MOCTOPOHHMX PEILICHUNM ypaBHEHHs, HO HE
BO3MOXKHA TIOTEps KopHEel. B 3ToM ciydyae o0si3aTenbHa NpPOBepKa HailIEHHBIX KOpHEH
[I0/ICTAHOBKOI B MCXOJ/IHOE YpaBHEHHUE.
MOomHBIM CPEACTBOM PELICHUS MPPALMOHAIBHBIX YPABHEHUN SBIISCTCS METOJ BBEICHUS HOBOM
nepeMeHHOM, uiK '"MeToa 3amMeHbl". MeToa 0OBIYHO IPUMEHSETCS B Cllydae, €clid B ypaBHEHUU
HEOJIHOKPAaTHO BCTPEYAETCsl HEKOTOPOE BBIPAXKEHUE, 3aBUCSIIEE OT HEU3BECTHOM BeIMYMHbL. Toraa
MMEET CMbICI 0003HAUYUTh 3TO BhIpaK€HUE KaKOH-HUOYIb HOBOM OYKBOW M HOIBITATbCS PELIMTH
YPaBHEHUE CHayajla OTHOCUTEIbHO BBEICHHONW HEWU3BECTHOM, a IOTOM YK€ HAWTH HMCXOIHYIO
HEU3BECTHYIO. B psne ciydyaeB yaauyHO BBEACHHBIE HOBBIE HEM3BECTHBIE HHOTAA IIO3BOJIAIOT
MOJIYUYUTh pelleHHe ObICTpee M Mpollle; HMHOrAa ke 0e3 3aMeHbl pelHTh 3aJady BooOmIe
HEBO3MOKHO.
WNnorna ynoOHee pemiaTh HppalMOHAIBHBIE YpPaBHEHMS, ONpPENEIMB OO0NAaCTh JOMYCTUMBIX
3HAYEHUH U UCII0JIb3Ysl PABHOCUIIbHBIE IEPEXOJIBI.
PaccMOTpuM nprMeHEHUE NaHHBIX METOI0B PEUICHNSI UPPALIMOHAIBHBIX YPABHEHUM.
IIpumep 1. Pemure ypaBHeHHE V7X — 6 =X
Pemenue. Bo3eenem o6e yacTu 3TOro ypaBHEHUsS B KBaJpaT U MOMy4yuUM: 7X-6= x? . Pemaem
KBAJPaTHOE ypaBHEHHE: X°- 7x+ 6 =0
D =25, x;=6, x,=1.
IIpoBepsiem noy4yeHHBIE PE3YIbTAThI, IOACTABIISAS B HAYAJIBHOE YCJIOBHUE:!
V76 — 6 =6 BEepHO
V7+1— 6 =1 BepHO

OtBetr: 61 1

Ipumep 2. Penmts ypaBuenne V2x — 3 =vVx — 2

Pemenue. Bo3senem o0e yacTu B KBaJpar: (\/ﬁ)ZZ (m)z
2x-3=x-2

2x-x= 3-2

x=1
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IIposepka: V2:1—3 =1 —2 HE CENIECTBYET, CJIEAOBATEIbHO X=| IOCTOPOHHUN KOPEHD.
JlaHHO€ ypaBHEHHUE HE UMEET PEIICHUM.
OTBeT: penieHui HeT

Mpumep 3. Peuts ypauenne V2x + 7 =1/3x — 3
Pemenne: (V2x + 7)°=(¥3x - 3)°

2x+7=3x-3
2x-3x=-3-7
x=10

B nanHoM ciywae mpoBepka HeoOs3aTelbHa, TaK KaK HCIIOIb30BAJICS METOJ BO3BEACHUS 00EHX
4acTe B HEYETHYIO CTEIIEHb, [IPU KOTOPOU ITOCTOPOHHUE KOPHU HE ITOSBIIIFOTCS.
Otser:10

Ipumep 4. Pemuts ypaBaenne Vx + 6 V13 — 3x =x+3

Pemenne. Bossenem o6e uactu ypasuenus B ksagpar (VX + 6 - V13 — 3x) *= (x + 3)%
(x+6) - (13-3x) = (x+3)%
13x- 3x *+78 -18x = x* + 6x +9;

4x? +11x -69 =0;
23

X1= 3; Xo=-7
IIposepka: x1=3: V3 +6V13—9=3+43; 6=6
=.23.un, 1 .
Xo=- 1S > TIOCTOPOHHHH KOEH.
OtBert: 3

Ipumep 5. Pemuts ypaBHenne +2x + 1+ V2x + 1 =12

Pemenue. Beenem HoByIo nepemennyio. ITycts V2x + 1=y, Torna \/T—HZyZ.
[Tonyuyaem HOBOE ypaBHEHHE: y2 +y -12=0; y1=3; y,=-4.

1) V2x+1=3;

2x +1=3%

x=40.

2) V2x + 1= - 4. VpaBHeHue He MMeeT KOpHe, Tak Kak V2X + 1 >0, a uncio -4< 0.
Ortser: 40.

Mpumep 6. Pemmts ypasrenne Vx +Vx -2=0.

Pemenue. Iycts Vx=y, x= y2.

[Tonyuum y2 +y-2=0; y1=-2; yo=1.

1) VYx=1, x=1

2) VX = -2, He nmeer KOpHEW, T.K. Vx>0.

Ortser: 1.

IMpumep 7. Pemmts ypaBHenue vVx — 10 +v'1 — x =6.

Pemenne. OOnacth nomycTuMmbix 3HadeHuil HeusBecTHoro (O/I3) ompenensercs cucremoit

x—lOZO@{XZlO
1-x=20 x<1

MHOYKECTBE JICHCTBUTEIHHBIX YHCEI.

HEPaBEHCTB { KOTOpasi pelIeHnil He UMeeT. YpaBHEHHE HE OINpeIeleHO B

OTBeT: HET pelIeHmil.

3agaHus 1715 NPAKTHYEeCKOH padoThI:

Pemmts ypaBHEHHS:

14/3x—5=v9 - 7x 2.V6x—11=x-1
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3. X~ 5=V7x = 23 13, /2x2-x+6:5+2x.
4.2 —x2 -+x=1

5. Vx + Vx =20 14.7-vVx+1=2
6.vV4—x+V5+x=3 15. V6 + x* V6 — X =x
7.V5x—1-V3x—2-vVx—1=0 16. VI +x - V5 —x=2V2
8. Yx+45 - Yx—16 =1 17.18-Vx +2 =12
9.V2x+7-2=x 18. 5+vx—1 =3
10.Vx+13=12-Vx + 13 19.4/3x = 7 -3 =x

11.4/16 — Vx + 1 =4 20.6 +V/5x — 7 =2

21. Vx—2=-2
12. ,/2—x=2X+6- 22.(3-Vx—=2)-(4—V2x=1)=0

IHPAKTUYECKAS PABOTA Ne 14
Ha3sBanme npakTuuyeckoit padborsl: Peuienue uppayuoHanibHbix HepaseHCma.

Heanb padorsl: HayunThcs pemars UppalnoHalIbHbIE HEPABEHCTBA.

Pe3syabrarsi:

Dopmupyemuie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabaTsIiBaTh EpBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;

— 1IK 4.4. [TpoBoAUTH KOHTPOJIb U aHANU3 MHGOPMAIIUU 00 aKTUBAaX U (PMHAHCOBOM MOJIOKEHUU
OpraHM3alliy, e TIaTeKeCIIOCOOHOCTH U JOXOTHOCTH;

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapyIICHUH,

HEJO0CTAaTKOB U PUCKOB.
memanpeomemnsie. MPIT 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnsie: 11P6 02, I1PG 04, TTP6 05, ITPy 06, ITPy 07, ITPy 08.
3HaHMA: OCHOBHBIE METO/IbI pEeIlIEHHs HPPAL[MOHAILHBIX YPaBHEHHUH U HEPaBEHCTB.
ymeHusi: [IpyMeHeHHE OCHOBHBIX METOJOB pEIIEHUS HPPALHOHAIBHBIX YpaBHEHUH H
HEPaBEHCTB.
Xon pa0doThI:
[Ton wppanuoOHAJBLHBIM HEPABEHCTBOM ITOHWMAIOT HEPABEHCTBO, B KOTOPOM HEW3BECTHBIC
BEJIMYMHBI HAXOSTCS T0J] 3HAKOM KOPHSI.
Cnoco0 pemeHusi TakMX HEPABEHCTB COCTOMT B INPeoOpa3oBaHUM HUX K pPAlMOHAIbHBIM
HEpaBEHCTBAM IIyTEM BO3Be/IeHHsI 00euX 4acTeil HepaBeHCTBA B CTENEHb.
Pemenne wuppannoHaIbHBIX HEPABEHCTB OCTOXKHIETCS TeM OOCTOSTENbCTBOM, YTO 37€ECh
UCKJIIOYE€HAa BO3MOXKHOCTh IIPOBEPKHM, B CBSI3U C ATHUM HEOOXOJMMO CTapaTbcs JAenaTh BCe
peoOpa3oBaHus paBHOCUIbHBIMH.
[Tpu peeHnn MppannoHaIbHBIX HEPABEHCTB HYKHO 3alIOMHUTH NPABHUIIO:
— npu 6036edeHuu 0b6eux yacmel HepageHCmea 6 HeuemHylo CmeneHb 6ce20d NonyHaemcs
HepageHcmeo, pasHOCUIbHOE OAHHOMY HEPABEHCMEY,

— ecau obe yacmu HepaeeHcmeda 6036004M 6 uemHyio CMeneHb, mo Noay4umcs HepaseHcmaeo,
PABHOCUIbHOE uCXO@HOMy MOJIbKO 6 MoMm ciaydae, eciu 0be yacmu ucxo0Ho02o HepaseHncmeda
HeompuyamejlbHbsl.
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Ho ecnu mpu pemeHny ypaBHEHHH B pe3y/bTaTe BO3BEACHNS YETHYIO CTEIICHb MBI MOTJIM TIOTYYHUTh
MIOCTOPOHHUE KOPHH (KOTOpPBIE, KaK MPaBUJIO JIETKO MPOBEPHUTH) U HE MOTJH MOTEPATh KOPHH, TO
KOpDHU HEpaBeHCTBA NpU OE3IyMHOM BO3BEJCHHM B HYETHYIO CTENEHb MOTYT OJIHOBPEMEHHO M
TEPATHCS, U TPUOOPETATHCS.

HppaiuonanbHoe HEpaBeHCTBO ./fi) < g(x)  wm /f) < g(x) paBHOCWIBHO cHCTeMe
HEPABEHCTB:

fx)=0 fx)=0
gx) =0 unu gx) =0
f <g*°® fX <g°®
VppaiyoHansHoe HepaBeHCTBO \/foy > 0wy i \/f)> Q) PABHOCHIBHO COBOKYIHOCTH ABYX
fx)=0 fx)=0
cucteM HepaBeHcTB: § g(x) =0 {f gg i g wnu gx)=0 {f 83 i 8
f@>gw® 7 f@=2gx IS

B cBsA3M ¢ 3TUM OCHOBHBIM MCTOAOM PCHICHHUA UPpPAIUOHAIBHBIX HECPABCHCTB ABJIACTCA CBCACHHC
HCXOJHOI'0 HEPAaBCHCTBA K paBHOCHJ’IBHOfI CUCTCMEC WJIM COBOKYIHOCTHU CHCTCM palHWOHAJIbHBIX
HEPaBEHCTB.

Ipumep 1. Pemuts HEpaBeHCTBO V5X — 9 < — 4.

Pemenue. 3ameTruM, 4TO mpaBas 4acTo 3TOTO HEPABEHCTBA OTPHIIATENIbHA, B TO BpeMs Kak JieBas
4acTh HEOTpHIATENIbHA MPU BCEX 3HAYEHUAX X, IPU KOTOPBIX OHA olpenesieHa. B cBsa3u ¢ 3tum
HEpPaBEHCTBO PELICHUI HEe UMEET.

OtBer. Pemienuii Her.

Ipumep 2. Pemuts HepaBeHCTBO V5X — 9 <4,

Pemenne. O06macTh onpeneieHus TaHHOTO HepaBeHCTBa 5X-9>0, x > 1,8.

O0e yacTi HepaBEHCTBA HEOTPUIIATEIIBHBI, BO3BEAEM HX B KBaJpat: 5x-9< 16, x < 5.

Haiinem nepecedeHre moydeHHOTO MHOYKECTBA PEIICHUN C 00JIaCThIO ONPE/ICIICHNS HEPABEHCTBA,

nonyunm 1,8 <x <5.

Otser : [1,8; 5)

IIpumep 3. Pemuts HepaBeHCTBO V3 — X > 7.

Pemenwne. O0acTh onpeaeneHus JaHHOTO HepaBeHcTBa 3-x >0, x<3.

O06e yacTi HepaBEeHCTBA HEOTPULIATEIbHBI, BO3BEAEM UX B KBaapat: 3-x>49, -x > 46, x < -46.

Haiinem nepecedyeHre molydeHHOTO MHOKECTBA PEIICHUN ¢ 00JacThIO OMpEeeIeHNs HEPaBEHCTBA,
x<3

X < —46

«MEHBIIIE MEHBIIIETO», HTaK X < —46.

OtBer: (—0; —46).

IIpumep 4. Peinth HEpaBEHCTBO V6x + 3 < 3x.

T.C. pCHICHUC CUCTCMBI: { HmMmeem nBa HEPAaBCHCTBA C OAUHAKOBBIM 3HAKOM, BCIIOMHUM!

6x+ 3 =0,

Pemenne. /lanHOE HEPABEHCTBO PAaBHOCUIIBHO CUCTEME HEPABEHCTB: 3x =0,

6x + 3 < (3x)?
Haiinem pemieHust KaxJjoro u3 HEpaBEHCTB:
1) 6x+32>0, x>-0,5.
2)3x >0, x>0.
3) 6x+3< (3x)%, -Ox*+6x+3<0, 3x2-2x-1>0, pelaeM KBaJpaTHOE YpaBHEHHE, HAXOIUM
x1=1, xp=-1/3. Ilpumenum mMetoa WHTEpBAIOB: X< -1/3, x>1.
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x = —0,5,
x>0,

3anuiineM peneHus CUCTEMBI: |
X< — 3 UX > 1.

[Tonyuaem x>1.

Otset: (1; +).
3aganus AJ151 NPAKTUYeCKOil padoThbI:
Pemnth HepaBeHcTBA.

1. x4+ 1>x-1, 7. V3 —x>x-1,
2. V7 —-5x>3, 8. V2x+3<x,
3. V=3x—4<1, 9. 5+x—1<3,
4. VAx+7<5, 10. V2x+7-2>x
5. V9 +2x<4, 11. V6x — 11 <x-1
6. V6x—8<-6, 12. Vx + 2>6.

INPAKTHYECKAS PABOTA Ne 15
Ha3panme mnpakTHuyeckoii padoTwel: Hccrnedosanue ceolicme U nocmpoerue  epaguxa
noKazamenvHou GyHKyuu.

Heab padoThl: HAYYUTHCS CTPOUTD I'PpaUKH MOKA3ATEIBHBIX (PYHKIIHIA.

Pe3syabrarsl:
Dopmupyemoie 3n1emenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— TIK 1.1. OGpabartbiBaTh epBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,
— TIK 4.4. IIpoBOoauTHh KOHTPOJb U aHATHM3 WHPOpPMAKUU 00 aKTUBaX M (PUHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|Hy, ee IIaTeXKEeCOCOOHOCTU U TIOXOJHOCTH;
— IIK 4.7. IlpoBoAUTh MOHUTOPUHI YCTPAaHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapyIICHUM,
HEJ0CTaTKOB U PUCKOB.
memanpeomemnusvie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnosie’ 11P6 05, [Py 06, [1Py 07, TTPy 08.
3HAHUSA:
— IlonsTue nmokazaTenbHON (DYHKIIHH.
— Tlonstue o cBoiicTBax nmoka3areabHON QYHKIUH.
ymenus: [loctpoenue rpagukoB noka3aTesbHbIX (QYHKIUI.
Xon pa0doThI:
Ocnosnvie ceoiicmea nokazamenvnoii pynkyuu 'y = a”* npu a >1:
1. OGnactp onpeznenenust GyHKIMU — BCSI YUCIIOBas Mpsimast y

no

O6unacth 3HaueHHi QyHKIHH — mpoMexyTok (0; +00)

3. OyHKUHSA CTPOr0 MOHOTOHHO BO3pAacTaeT Ha BCEW YHMCIOBOM
MPSIMO#A, TO €CTh, €CITU X1 < Xo, TO a*! < a*2

4. T'papuk mokazarenbHOM (YHKIUUM C OCHOBaHMeM a >1

n300pak€H Ha pUcyHKe 1.

Ocnosnble ceoiicmea nokazamenvnoii ynkyuu 'y = a” npu 0< a 1 yrand>|
iy <l: /
1. Ob6nactey  ompeaeneHus : :
(GYHKIIUU — BCS YMCIOBast IpsSIMast.
2. Oo6unacts 3HaueHni GpyHKIUH — MpoMexyTok (0; +00)

yv=ar 0<a=1
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3. ®yHKUUSA CTPOro MOHOTOHHO YOBbIBaeT Ha BCEH YHMCIOBON MPSAMOM, TO €CTh, €ClU X; < X,,TO
a*t > aq*z

4. T'paduxk nokazarenpHoU GyHKIMH ¢ ocHoBaHHeM 0< @ <1 m3o0pakéH Ha pUCYHKE 2.

3aganus AJ151 NPAKTUYECKOil padoThbI:

1. OTBeTbTE HA BOMPOCHI:

a) [ouemy GyHKIUsE y=a" Ha3bIBAETCS TIOKA3ATEIHHOM?

0) Kakue 3HaueHMsI MOXKET MPUHUMATH TTIEpEeMEHHas X ?

B) [Touemy npu <0 nokazarenpHas GyHKIMS HE onpeaeneHa?

r) V3 npuBeAeHHBIX HUXKE QYHKIIUNA YKAKUTE MTOKA3aTEIbHYIO:
1) y=4x-1

4
)y ="
3)y=x7
1
4) y=—
)y 3

1) [Ipu xkakux 3Ha4YE€HUAX X BbIpA)KEHUU 5° MeHbuIe 1?
1) x>0
2) x<0
3) x>1
4) x<1
e) 13 npuBeieHHbIX HIKEe (PYHKIUI yKakuTe yObIBaIOIIME:

(3
b

3) y=(4—\/7yx

o)

X
2. a). 3anonHKUTe TAGIUITy 3HAUYCHUH I KXo QyHKIuu y=2", y=3", y= (Ej

X -3 -2 -15 -1 -05 0 05 1 15 2 3

y
6) IlocTpoiiTe Mo naHHBIM TaOJIUIl B OAHON cUCTeME KOOpAMHAT IpaMKH YKa3aHHBIX (DYHKIHA
(paboTaiiTe pa3HBIM I[BETOM)
3.Cnenaiite BBIBOIBI 11O pe3yJIbTaTaM IIOCTPOECHMIA;

a) OOnacTei0 OMpeeeHus] MOKa3aTeNbHON (YHKIMH SIBISETCS , TIOATOMY €€
rpaduk 00s1a1aeT CBONCTBOM

6) I'padux 1060 MokazarenbHOU PYHKIIUU PACIOTIOKEH B , IOATOMY JIH00ast
nokaszatenbHast QyHKIMS TPUHUMAET TOJIBKO 3HAYCHHUS.

B) Ilpu mobGoM a rpaduk mnokazarenbHOM (YHKIHMM MPOXOAUT Yepe3 TOUKY ,
MOTOMY YTO

r) MOHOTOHHOCTB NMOKa3aTeNbHOW (YHKLUHU 3aBHCUT OT : QyHKIMH y=a"
SIBJISIETCS] BO3pACTAOLIEN ITPU U yObIBaroIIen mpu
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n) [lokazarensHas QyHKIMs HE 00JaaET CBOMCTBAMU

e) I'paduxu nByX mMOKa3aTeNbHBIX (YHKUUH CHUMMETPHUYHBI OTHOCHTEIBHO OCH OpPIMHAT, €CIH
OCHOBAHUA CTEIIEHEN

4. Ha ocHOBe clieJIaHHBIX BBIBOJIOB M300pa3UTe CXEMATUYHO B OJTHOM CHCTEME KOOPAMHAT TpapuKu
byukumit  a) y=2,5" uy=4" 6)y=15 u y=(2/3)".

OnumuTe CBOMCTBA KaXKI0H U3 HUX.

5. OTBeThTE Ha BOIMPOCHI:

0,2 0,6 " n
a) Touemy 3477 <34 . a 4 4

3 0,2
0.2 —| <1
0) [Touemy 347> 1, a (4j

B) IloueMy mpu pelICHMH ypaBHEHUS 2X-(X2—3X+2)=0 JOCTAaTOYHO PEIIUTh YpPaBHCHHE

x* —3x+2 =0, a Ipy pelIcHUK HepaBeHCTBa 2" -(X2 —3X+ 2) < 0 MOXHO TepeiiTi K HEPaBEHCTBY

x*-3x+2<0?
6.IToctpouts rpaduk nokazarensHoi GpyHkunu (o6paserr)

X
y=[2 “
3 :
«OcHOBHOI» Tpadux N
X—2 :
y — 1
3

INapamnensHbIN IepeHoc (CABUT)

BI10J1b oc OX BIpaBo Ha 2
2 eAVMHHUYHBIX OTpe3Ka

X 4
1
y=|3] -2
3 z
. —_—
[TapanienpHblil IEpeHocC (CBUT) : : :

BIoJs ock OV BHU3 Ha N

2 €IMHUYHBIX OTpE3Ka

[Toctpouts cxemarnuecku rpauku ciaeayromux GyHKIui.
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1. y=5*%
2. y=51
3. y=5-1

HHPAKTHUYECKAS PABOTA Ne 16
Ha3Banue npakTudeckoii padorbl: Peuienue nokazamenvbHoulx YPagHeHUl U HepageHCma.
Leab padoThl: 3aKkpenuTh HABBIKK PELICHUS I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.
PesyabTarsl:
Dopmupyemvte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 1.1. O6pabaTbiBaTh IEPBUYHBIC OYXTAITEPCKHUE IOKYMEHTHI,
— IIK 4.4. [IpoBoauTh KOHTPOJIb U aHAIM3 MH(GOPMAITUU 00 aKTHBAaX U (PMHAHCOBOM ITOJIOKECHUH
OpraHM3aliM, €€ IUIaTeXKECTIOCOOHOCTH U JOXOJHOCTH;
— IIK 4.7. IlpoBoauTh MOHMTOPHUHI YCTPAHEHHUSI MEHEIKMEHTOM BBISABJICHHBIX HapyIICHUH,

HEJIOCTAaTKOB U PUCKOB.
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 05, [1Py 06, [TPy 07, ITPy 08.
3HaHMA: OCHOBHBIE METO/IbI PEILICHHs I0KA3aTEeNIbHBIX YPaBHEHHUH U HEPABEHCTB;
ymenusi: [IpumMeHeHHME OCHOBHBIX METOJOB pEIICHHS IIOKAa3aTelIbHBIX YpPaBHEHUH U
HEPaBEHCTB.
Xopn padorhl:
VYpaBHeHHE, B KOTOpPOM IE€pEeMEHHAs COJEPKUTCA B IIOKa3aTeie CTENEHH, Ha3bIBACTCs
MOKAa3aTeJbHbIM.
Ipocreiilnee mokasarelibHOE YpaBHEHHE — 5TO ypaBHeHUeE Bujia a* = b, rae a>0, a#1
VpaBHenue a*=b He umeer KopHei, eciu b<0.
[Tpu 1r00BIX TEHCTBUTENBHBIX 3HAUEHUSX X U Y CIIPaBeJIMBHI PaBEHCTBA:
a* - b* = (ab)*, a*-a¥ =a*tY, a*:a¥ =a*V
Cnocobul peutenusi NOKA3amenbHblX YPAGHEHUIL:
1. VYpaBHUBaHME OCHOBAaHUH.
2. BeiHEceHHe 00IIero MHOKHTEINS 32 CKOOKH.
3. BBenmenue BcrioMorarebHOM MMEPEeMEHHOH (3aMEeHA TIEPEMEHHOM ).
4. Pa3znoxeHne Ha MHOXKUTEIH.
IIpumepl. Pemuts ypaBHEHUS:
a) 3% 73=27
Pemenne. Tak kak 27=3°, rton NEPENNIIEM YpaBHEHUE: 3¥3=33 VYpaBHeHHE CBOAMUTCS K
ypaBHEHMIO 3X—3=3, pPEIIMB 3TO ypaBHEHUE, TOIyUYUM X=2.
OtBer: 2.

6) (§)2X+0,2: 5\/%

2 52 2
Pemenue: (E)2x+o,2 = \/;; Toraa ypaBHEHHE MOKHO IEPENUCATD: (5

2x+0,2=0,2; = x=0.
Ortser: 0.

2x+0,2 _ (Eﬁ :
3

Mpumep 2. 2:3**1 - 3¥=]5 (MmeToa BbIHECEHHUS OOILET0 MHOXKHUTENS 32 CKOOKH)
Pemenue: 2-:3%3 — 3" = 15; = 3%(2-3-1) = 15; 23" :5=15; 2 3" =3; =5x=1
Ortger: 1.
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IMpumep 3. 9% —8-:3* —9=0 (meron BBeICHHS HOBOW IIEPEMEHHOI)
Pemenne: 37 - 83% -9=0; 3*=t>0; t*-8t—-9=0; D=64 + 36 = 100; x; = 9; xp = -1; 3* = 9; x=2;
3= -1<0; pemeHuii HET

Ortser: 2.
3agaHus 1J151 CAMOCTOSITEILHOH padoThI
Padora Ha «3» Pabora Ha «4» Pabora Ha «5»
1. 3*™=9; 1. 2"242%=5; 1. 9%-2+3*=63;
2. 2¢140¥2=36; 2. 9%-6#3*-27=0; 2. 5 (31=4:
3. 25%+ 205%-3=0; 3, 22*xl=y; a1
4. 3x+2+ 3= 30, 3.2 :Z’
4. 5%-5*%= 600;
5. 9%+33%-4 = 0;

IMoka3aTebHBIM HePABEHCTBOM HAa3bIBACTCSl HEPABEHCTBO, B KOTOPOM HEHM3BECTHOE BXOJHT B
MIOKa3aTelb CTEICHH.

1.Pemenne noka3arenbHbIX HEPABEHCTB YaCTO CBOJMUTCS K BUILY a'™< g0 ( a'®> g9®) ),

KOTOpBIE PEILAIOTCS C TIOMOIIbIO CBOWCTB MOKA3aTeNbHON (QYHKIUU:

ecmu a@>1, TO mokazarenbHas QYHKUUS 6ospacmarowas (OONbIIEMY 3HAYCHHIO (YHKIHUU
COOTBETCTBYET 0OJIbllIce 3HAUCHHUE apTyMEHTa), T.€. a™> a9 = f(x) > g(X) ;

eciu  0<a<l, To mokazartenbHas QyHKUUA YoOwigarowas (OONbLIEMY 3HAYEHUIO (DYHKUIUU
COOTBETCTBYET MEHbIICE 3HAUCHNUE apryMenTa ), T.e.  a > a?® = f(x) < g(X).

Mpumep 1: 2% 23 y=2" Bospacraromas ( 2>1) = 5x>3 x>3/5

Otsert: (3/5; )

2.Cnoco6 noacTaHOBKY (BBEJCHHE HOBOM MEPEMEHHOM ).

Mpumep 2:

16"+ 4*-2>0

4%+ 4% 2>0

0Go3HaunM 4*=t>0 = t*+t-2>0

t+t-2=0

ti°t, = — ty =-2

: =
1o reopeMe Buera { to+t, =1 t, =1

X _ o
= 44_x<> 12 Hezgele(f”“ (T.x. 4>1, 1O mokazarenpHas GyHKIUA y = 4%
Bo3pacrarormas)= x>0
Ortser: (0 ; ).

3agaHus 1J151 CAMOCTOAATEILHOMH PadoThI
Pemmuts YpaBHCHUA U HCPABCHCTBA!

1. 9%-23*=63: 4. 5%-5*2= 600:

2 5 (2)*1=4; 5. 9%+3¢3%-4 = 0;
5

3 2x 2-3x=1. 6 2x2—8x+18 > 8

4
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7. (l)x > 27: 13. n*—a*=>0
’ X1 14. (i)Zx < (\/g)x2+3,75
8. (/&) == 25

9.  02X<<; 15. (1> 645
' = = 25 B
10. 1,5X < 2,25 16. 34x+3 < (é)?

11. 5% —7¥—-35-5%4+35-7¥>(
12. 2x% (%)2)(—3

IMPAKTUYECKAS PABOTA Ne 17
Ha3panme mnpaxkTudeckor padoTwl: [/pumvenenue nokasamenivHou U CMENneHHou QYHKYuL 6
NPUKTIAOHBIX 3A0aYax MexHOI02UYECK020 NPOGUIIAL.

Ilenv pabdomer: Hayuuthcsi MCIOIB30BaTh TpaUKU W CBOWCTBA IOKA3aTEIbHOM W CTEIEHHOMN
GyHKIUH 1715 petieHus NPUKIaIHbIX 3a/1a4.

Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

Pesyabrarsi:

Dopmupyemuie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabatbiBaTh epBUYHBIE OyXTaITEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOoauTHh KOHTPOJb U aHATHM3 WHPOPMAKUU 00 aKTUBaX M (PUHAHCOBOM ITOJIO)KEHUHU
OpraHM3allH, €€ TUIaTeKEeCIIOCOOHOCTH U JOXOJHOCTH;

— IIK 4.7. IlpoBoaUTh MOHUTOPUHT YCTPaHEHHUS MEHEI)KMEHTOM BBISABICHHBIX HapYIICHUIA,

HEJ0CTAaTKOB U PUCKOB.
memanpeomemnsie. MPIIT 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,

MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnosie: 11P6 01, I1P6 04, TTP6 05, ITP6 06, ITP6 14, TPy 08, TPy 17, ITPy19.
3HaHus: [TokaszarenpHas v cTenieHHast PYHKIUU, MX CBOKCTBA U rpaduKy;
yMmenusi: [IpuMeHeHHE OCHOBHBIX CBOMCTB M TpaUKOB CTEMNEHHBIX M TOKAa3aTENbHBIX
GYHKIMHI 1S pereHust MPUKIaIHbIX 3a1ad.
Xoa padoThi:
1) Ucmomnp3ys pa3iuvHble HMCTOYHUKH HHGPOPMAIMH, HaiiauTe (GOPMYJIbI, OMUCHIBAIOIIUE
CJIEIYIOIIHE TTPOLIECCHI:
— Poct pa3nuuHbIX MUKPOOPTaHU3MOB, OaKTEpPHii, TPOXoKeld U PEPMEHTOB ...
— JlaBieHue BO3yXa U3MEHSETCS 110 3aKOHY ...
— 3aKkoH pocTa JPEBECUHHI ...
— Ilponecc u3mMeHeHHs TeMIIEpaTyphbl YalHUKA MTPU KUIICHUH . ..
— 3aKoH TOTJIONICHUS CBETA CPEJION ...
2) W3BecTHO YTBEp)KICHHE, YTO KOJMYECTBO HH(POpPMAIMK yaABaWBaeTcs Kaxkabie 10 ner,
3anuiuTe GopMyITy COOTBETCTBYIOIIYIO ATOMY. M300pasuTe 3T0 HATIIATHO.

IMPAKTUYECKASI PABOTA Ne 18
Ha3Banue npakTuyeckoi padorsl: Buiuucienue u cpagnenue 102apugmos.

Heab padoThl: 3aKpenuTh NOHATHE JOrapudMa, HAyUUThCS BBIYUCISATH JIOTapU(MBIL.

Pe3yabTarsi:
Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 1.1. OGpabarbiBaTh NEepBUYHBIE OyXTaNTEPCKHE JOKYMEHTHI,
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— TIK 4.4. IIpoBOoauTHh KOHTPOJb U aHAIM3 WHPOpPMALKUU 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|H, €€ MIATeKECIOCOOHOCTU U TOXOJHOCTH;
— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISABICHHBIX HapyIICHUH,
HE/I0CTAaTKOB M PHCKOB.
memanpeomemnsie:. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, ITP6 03, TIP6 05, ITPy 06, [TPy 07, TPy 08
3HAHMSA:
— Omnpenenenue orapugma.
— IlonsTue o cBoiicTBax Jorapudma.
yMeHusi: Beruncnenue norapugmMoB, cpaBHEHHE JIOTapH(PMOB.
Xon paboThl:
Omnpenesienus
Jlorapugmom ymciaa b Mo OCHOBaHHIO a .
Ha3bIBAETCS TAKOE YUCIIO0, 0003HAYaeMoe Hecatuunbiit norapugm: Igb = logyo b.
Harypanesnsiit  norapupm: Inb =logeb, rme

logab — X —
log, b, uro a b. Te. a*=b e e=2.71828...

x = log, b. .

Oyukuusi, 3amaHHas Gopmynoit y = log,x, TIe
a — ocHoBaHue jorapupma, a > 0,a # .
1b>0 a> 0,a # 1,x € R, Ha3pIBaercs JorapuMuIecKom

Haiitu jgorapugm — 370 3HAYUT HANTH MOKAa3aTeslb CTeNeHH, B KOTOPYIO HaJl0
BO3BECTU OCHOBaHMe Jorapupma, yToObl NOJIYyYUTH CTOSLIEe MO JorapupmMom
YHCJI0.

log, 16 = 4nocronexy2* =16 log,81= 4nocronery3* = 81
log, 32 = 5nocronery2™ = 32 log, 243 = Snockonoxy3’ = 243

3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
1. CpaBHUTH yKcHa:

a)log, 7 n log, 23; 6) logg 0,8 u log; 1; B) logg V15 u log, 13; 1) log%%yl log% §

2. CpaBHuUTSH ¢ eiuHMLEH yncno: a) logs 41; 6) log, 5 0,1; B) log% 2,6;1) log.7 0,4.

3. Pacnonmoxure uncna B mopsijike Bo3pacranus: a) log, 0,7; log, 2,6; log, 0,1; log, %; log, 3,7.
0) logy 3 17; 10803 2,7; 1080 33; 1080 3 %; logg 3 2

4.Boruncnuts: log, % + log, 64 + 1g 100.

5.Boruncnuts: log, 4 - log; 27 : log, 6—14.

6.Bbrunciuts: log, log, 7 49.

7. Beraucants: logg 5 0,25 - logg 3 0,09.

8. Beramcomts: 1g 1000 : 1g 100.

9. Beryucnuts: logz 81: logg s 2 - logs 125.

10. Beraucnuts: log, 3 3v/3: log1 /49 - logs V5.
7

IMPAKTUYECKASI PABOTA Ne 19
Ha3panue npaktuueckoii padorsl: [Ipumenenue 0CHOBHbIX NPABUIL I02APUPDMUPOBAHUS.
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Leab padoThI: 3aKpenuTh MOHATHE Jorapudma, HaAyYUTHCS IPUMEHATH CBOICTBA JIorapu(MoOB MpU
YIPOIICHNUHU Jorapu(PMUUECKUX BBIPAKEHUH.

Pe3yabTarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvrno opuenmuposannoe cooeprcanue):

— TIK 1.1. OGpabatbiBaTh NepBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOoauTHh KOHTPOJIb U aHANHM3 WHPOpPMALUU 00 aKTUBaX M (PUHAHCOBOM ITOJIO)KEHUHU
OpraHM3aliM, €€ IUIaTeXKECTIOCOOHOCTH U JOXOJHOCTH;

— IIK 4.7. TlpoBoauTh MOHHMTOPUHI YCTPAHEHHUSI MEHEI)KMEHTOM BBISBJICHHBIX HapyUICHU,
HEJ0CTAaTKOB U PUCKOB.

memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnosie: 11P6 02, ITP6 03, TIP6 05, ITPy 06, [TPy 07, TPy 08
3HAHMS:
— Omnpenenenue norapugma.
— Tlonstue o cBoiicTBax jorapudma.
YMEHHS:
— 1.Bbruncnenue orapudmos.
— Ilpumenenue cBOWCTB JTOTapu(MOB.

Xoa padoTbI:
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OcHoBHBIE cBOMicTBa JorapugmMon

N (a>0,a#1,b>0,c>0) IIpumepsbl
1. log,a=1 logz;3=1
2. log,1=0 logg1 =0

loge(81:9) =logy 81 + loge 9
=logg 9% +logy 91 =2+1=3

w

log,(b-c) =log, b +log,c

25
) logs 125 = logs 25
4. log, o= log, b —log, c —logs 125
=logs 5% —logg 5> =2—-3 = -1

100
5. logga b = gloga b,a #0 logg2 25190 = - logs 25 = 50 - logs 52 = 50 -2 = 100
log. b log; 27 logz3% 3

6. log, b = ,c+1 | 27 = = =-=0,75

8% = og.a 0881 log; 81 log;3% 4
7 1 b= ! b+1 1 5= L S 0,5

' %8P =100, " 0825° T 15525  logg52 2

8. alogax = x 910g9 3589 — 3589
9. qlo8ch — plogca glogz 20 — 9(jlogz 9 — p(logs 32 _ 202 = 400

3agaHus 1J151 CAaMOCTOSITEILHON padoThI:
1.Boruucnuts: logg 2 + logg 3

2.Beraucnuts: logs 7 — 10g3%

3.Boruncnuts: logs 22 — logs 11 — logs 10

4 .Berauciute: 31g2 — g4

5.Boruncnute: 2log; 32 — log, 256 — 2log, 14
log; 25

6.BurunciinTs:
log; 5

1
7.BbrancnunTs: Elog\/ﬁ 9 + log,, 49

8.Haiitu uncno x no ganHoMy jorapudpmy:log: x = log: 19 — log: 38 + log: 3
2 2 2 2

9.Vupocrute:logg V81 + logg Y27 + logg 19
10. Haiinure 3Hauenue Beipaxkenus: 10g, (9b) , ecnu log, b=3.

IMPAKTUHYECKAS PABOTA Ne 20
Ha3Banue mnpaxkTuyeckoit padorwl: [Ipeobpazosanue GulpadzCeHUll, COOEPHCAWUX CMeEeneHu u
Jno2apugmbi.

Leas padoThl: 3aKpenuTh MOHATHE JIOTapu(dMa M CTENEHH, HAYYUThCS NPUMEHATH CBOWCTBA
Jorapu(mMoB IIPU YIPOIIEHUH JIOTapU(PMUIECKUX BBIPAKECHUH.

Pesyabrarnl:
@Dopmupyemvie rnemenmot IIK (npoghpeccuonanvno opuenmupogannoe cooepircanue):
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— TIK 1.1. OGpabatbiBaTh EepBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,
— TIK 4.4. [IpoBoauTh KOHTPOJIb U aHAIH3 MHGOPMAIIMK 00 aKTUBAaX U (PUHAHCOBOM ITOJIOKCHHUH
OpraHu3aly, ee MIaTeKecroCOOHOCTH U JOXOTHOCTH;
— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBIECHHBIX HapyIICHUH,
HEJ0CTaTKOB U PUCKOB.
memanpeomemnsie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie: 11P6 02, ITP6 03, TIP6 05, ITPy 06, [TPy 07, ITPy 08
3HAHUS:
— Omnpenenenue norapugma.
— IlonsTue o cBoiicTBax Jorapudma.
yYMeHHU:
— 1.Beraucnenue gorapudmMoB.
— Ilpumenenue cBOWCTB Jorapudmos.
Xoa padoTbI:
Ipumep 1. Boraucuts 16'98s13+1082 V3,
Pemenne:

1 1 1
1610g81 3+10g2 w — 1610g813 . 1610g2 % — 1610g343 . 1610g2 34 — 16110g33 . 16zlog2 3

1 log, 3
=163-416 = =%16-21°83=2-3 =6,
log1 4-log1 3
Ipumep 2. Beruucimute 5 5 7 .

Pemenne:

1 logy 3
log1 4-log1 3 log.—1 4-log1 3 —logs 4-1og1 3 logs+log1 3 1081 1
5 3 =5 ° 7 7 =5 ¢4 z=(51°g54) 4—()
log, 3

IIpumep 3. Boruncouts 11108411,

Pemenne:

log, 3
11logs 11 — 1110g2 3-log114 — (1110g114)1°g23 — 4_log23 — 2210g23 — (210g2 3)2 — 32 =9

Ipumep 4. Berauciuts logg(logs 49 - log, 9).
Pewenue:
logg(log; 49 -log; 9) =
= logg(logs 7 - log; 3%) =
1 1 2
= logg(2-2-logs 7 -log; 3) = logg(4-1) = log,s 4 =§-log24 =§-2 =3
IIpumep 5. Beruncnanuts 3Ha4eHUE BEIpaKEHUS 10g ;34 Va2b, ecnn log, b = i.

Pemenue. [lepeiineM k norapu@my o OCHOBaHUIO a , MOJIYYUM:

1 2] = log, Va?b B log, a3b3 B log, a3 + log, b3 ~ gloga a+ §loga b
08,34 VA°D = log,a3b* N log, a3 + log, b* 3 log, a + 4log, b T 3.1+ 4log, b
2 1
_3 + §loga b
3 + 4log, b

1
Tak kak no ycnoswuto log, b = L To
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2 1 2 11 3
zt+3zlog,h z+3°7 7 3
f 3 3 °7°ea 3 3 4_4
].Oga3b4-3 azb = = —_ = —
3 + 4log, b 1 4 16
a 3+4 7
3aganus 1J151 CAaMOCTOATEILHON padoThI:
Breraucnuts.
1) 710g% toe: 27 11) log, 2-log, 18+1log; 3.
' log? 6-log? 2
2) 5]0g3 90 (l)]0g3 10 12) 3 ® ® :
5 13) 4log§ 6 6log2 36.

3) 4Iog2 7-log; 3 .

lo %5 10g5x/§
g @4ens st 14) (5°55° —\f3 +2)%.

gloes7 15) Beraucints log,— ﬁ ,ecin log, a=2
5) o 2 ° " b

91+10g0’5 2
6) (4{/5)12”09}/2% 16) Beraucaurs Dlogs(3-27  glogy(J3+2)°,
7 49 log,s 5-log, \E. 17) Boraucnuts log - ab® +log, \/%, eCIH
8) log 4 (log, 25-log; 8). log b:l.

log; 2 2

10) 49°"°s 7,

MPAKTUYECKASI PABOTA Ne 21
Ha3panme mnpakTHueckoii padoTwel: Mccrnedosanue ceolicme U nocmpoerue epaguxa
Jnocapu@muyeckolt GyHKyuu.

Ilesb padoThl: HAYYUTHCS CTPOUTH rpaduKu JorapuGpmMuyeckux GyHKIUH.

PesyabTarnl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpaOaTsiBaTh NepBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;

— 11K 4.4. [TpoBoaUTH KOHTPOJIb U aHATU3 MHPOPMAIIMU 00 aKTHBAaX U (PMHAHCOBOM MOJIOKEHUU
OpraHM3ally, €€ TUIaTeKeCIIOCOOHOCTH U JOXOJHOCTH;

— IIK 4.7. IlpoBoauTh MOHMTOPHHI YCTPAaHEHHs MEHEIKMEHTOM BBISBICHHBIX HapyLICHUH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnsie’ 11P6 02, [TP6 03, ITP6 05, TPy 06, I[TPy 07, [1Py 08
3HAHUSA:
— Tlonsarue norapupmuyeckoit pyHKINU.
— TlonsTue o cBoiicTBax jorapugmuyeckont GyHKINU.
ymenusi: [loctpoenue rpaduxos norapupmuyeckux GyHKINH.
Xox pa0doThI:
Jlorapupmuueckoii HazpiBaroT GyHKIMIO BUaa: Y= 100, x. Jlorapudmuueckas QyHKIMs oOpaTHast
ITOKAa3aTEeIbHOM.
CaoiicTBa Jorapupmuyeckoin pyHkuum:
1. OGnacthio onpeneneHus JorapupmMudeckoit pyHkImMu sBisieTcs npomMexyTok (0;00).
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2. MHOXeCTBO 3HaYeHUH JorapupMUIecKor (YHKIIMH — BCSI YUCTIOBAs OCh.

3. Jlorapudmuyeckas GyHKIHS — HETIPEPHIBHA.

4. Jlorapudmuueckas pyHkius npu a> 0, Bo3pacraer, npu a< 0, yObIBaer.

5. TlokazarenpHass W Jorapupmuueckas (GyHKIUM B3aUMHO - oOOpaTHbIe, TO HUX Trpaduku
CUMMETPUYHBI OTHOCUTEIHHO MPSMOU y = X.

3aganus AJ151 NPaAKTHYECKOl padoThI:

1. 3006pa3uth cxemarnuecku rpaduk QyHKINH, yKa3aTh €€ 00JIaCTh OMpPEAeICHHs 1 MHOXKECTBO

3HAYEHMI:
1. y =logs x
2. y =logix
3. y = log, x

y =logix
2

y =logg,x

y =loggsx

2. I'paduk kakoii pyHKIMK n300pakeH Ha pUCYHKE 1:

a)y =logsx
0) y =logix
B)y = logy x

Ny =logys(x+1)

_.
ﬂr

puc 1.
s 3. 'paduk xakoii pyHKIMN N300paXKEH HA PUCYHKE 2:
¥ a)y = logy x
2 ’__’_..a-“‘"‘ 0) y = logo,s x
| B)y = log; x
o A4 X.= r)y =logyx
/
f puc 2.
]
4. I'paduk xakoi QyHKIIMU H300paKeH HA PUCYHKE 3: 42 |

a)y =logix—1
6)y=10g21x+1
MV=bé@+D
ﬂy=bé&—1)

Y
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puc.3

5. I'pauk xaxoit pyHKIMU H300pakeH Ha PUCYHKE 4:

r | -‘""_F#_PF
A = gy =logz(x—2)
1./ 0)y = logs(x +2)
: II[ | I B)y:lOng_Z

9 3 x TDy=logzx+2

puc. 4

6. Yxaxure rpadpuk ¢pyukuuu y = log:(|x| + 2)
2

Vi ¥ ¥ K}

-
L

HPAKTHYECKAS PABOTA Ne 22
Ha3panue npaktu4eckoii padorbl: Peuenue no2apupmuieckux ypasHeHui.

Heab padoTbl: Ha KOHKPETHBIX IPUMEpPaX HAYYUTHCS PEIIaTh JIOrapupMUIecKiue ypaBHEHUS.

Pe3syabrarsi:

Dopmupyemuie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabatbiBaTh NEepBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBoauTh KOHTPOJb U aHAIM3 WHGOpPMALUU 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|H, ee MIaTeXKEeCIOCOOHOCTH U IOXOTHOCTH,

— IIK 4.7. IIlpoBoAUTh MOHUTOPUHI YCTPaHEHHUS MEHEI)KMEHTOM BBISBIEHHBIX HapyIICHUMH,

HEJ0CTATKOB U PUCKOB.
memanpeomemnste. MPIT 01, MPIIT 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnsie: 11P6 02, I1P6 03, TIP6 05, ITPy 06, [1Py 07, TPy 08
3HAHUSA:
— Ilonsarue norapugma u ero CBONUCTB.
— Bunel norapugmuueckux ypaBHEHUH.

ymenus: [Ipumenenue cBOMCTB orapuMoB AJisl peleHHs JIOrapupMUIECKIX ypaBHEHUH.
Xox pa0doThI:
Oowgue pekomenoayuu
1. Pemenue norapudMuU4eckoro ypaBHEHHUs cliefyeT HaumHaTh ¢ HaxoxaeHus OJ13. s
3TOr0 HEOOXOJMMO COCTAaBUTh HEPABEHCTBO WM CHUCTeMY HepaBeHCTB. Kaxkoe BhIpakeHuUe,
CTOsIIIEe TOJ] 3HAaKOM Jorapudma TOMKHO OBITH MONOkHUTENbHO. OOIIee pelieHne HepaBeHCTBA
(cucTeMbl HEpaBEHCTB) HEOOXOAUMO H300pa3UTh Ha PUCYHKE.
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2. Jlorapudmuueckoe ypaBHenne HeoGxommmo mpusectu k suay: 109, f(X) =109, 9(X)

nJIn Iog a f(X) = b , [P 3TOM OCHOBAHU:A BCCX J'IOl"apI/I(bMOB JOJI2KHBI OBITh PaBHBEIL.

3. Haiinennsie 3Ha4eHHUS] HEM3BECTHOTO X HEOOX01uMO poBepuTh 1Mo OJ13.

4, Ecnu B ypaBHeHmn He HaigeHo OJI3, To HeoOXoauMo caenarh HPOBEPKY, IMyTEM
MOJICTAHOBKY HallICHHOTO HEM3BECTHOTO B JIOrapu(PMHUECKOE YpaBHEHHE.

5. Heo0xoaumMo MOMHUTD, YTO OMPUUAmenbHble YUCIA U HOIb J102aPUPMO6 He umerom.
Pemenne mo0oro morapuMUYECKOro ypaBHEHHUS TaKKE CBOJIUTCS K PEIICHUIO OJHOTO WU
HECKOJIbKUX HPOCHenUX 102apUu@MudecKux ypaeHeHuil.

1) log, f(x) = log,g(x) 2) log,, 1(x)=b.

VYpaBuenus Buzaa (1) cBomsrcs k pemeHuto ypasHenuid f(X)= g(x) (morenuupoanue). [lpu aTom

Heo6x oMo noMHnTb, uto ypasuerus 100, f(X) =109,9(X) u f(x)= g(x) ne paBrocunbHbL ITpn

MOTEHLIMPOBAHUU MPOUCXOIUT PACIIUPEHUE O0JIACTH OINPEAETICHUs, a 3HAUUT UMEETCS OMACHOCTh
MOSIBJIEHUSI IOCTOPOHHUX KOpHEeH. [IpoBepka — HausyuIee cpeicTBO NPOTUB TAKOW OMACHOCTH.

Vpasuenne (2) csomures wm kx ypasnenmo suma (1): 109, f(X) =100,0(X) mmu x suny

909
f(X) =ad (no onpenenenuto gorapudma).

Ipumep 1. log;(x% — 4) = log;(4x — 7)

Pemenmne:

1 crioco6: O/13 naHHOTO YypaBHEHHs 33/1a€TCsl HEPABEHCTBAMU
{xz —4>0
4x—7>0

Pemas 3Ty cucteMy HepaBEHCTB, ITOTYJIacM:

X € (—0; —2) U (2; )

{ € G;oo) , OTKyza X € (2; o0)

Tak Kak B TaHHOM YPaBHEHUH PABHBI JIOTAapH(MBI JBYX BEJIHYUH, TO PaBHBl U CAMU BEIUYHHBL.
[Tonyunm KBapaTHOE ypaBHEHHE:
X?—4=4x—-7>x*—4x+3=0.
OueBuHO, uto OJI3 3TOTO YpaBHEHUS X € (—00; 0)
T.e. npounzonwio pacmmpenue OJ[3 Mo cpaBHEHUIO C IEPBOHAYAIBHBIM YPAaBHEHUEM.
KopHu kBaspaTHOTO ypaBHEHUS:
Xxy=1 " x, =3
Opnako B OJ13 MCXOTHOTO YpaBHEHHUS MTOTAIAET TOIBKO YUCIIO X=3,
KoTopoe u siBisieTcs €ro peeHneM.
(Kopenb X=1 siBisieTcss HOCTOPOHHUM U BO3HHUK Ipu pactmperun O/13).
Ortser: 3.
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2 cnoco6: IlpuBoauM norapuMuyeckoe ypaBHEHHE K BHUAY X2 —4 = 4X — 7 W HaXOJuUM €ro
KOpHU X; =1 U X, = 3.
[Tocne peuieHnst KBagpaTHOTO YpaBHEHHUS ClieIaeM MPOBEPKY:

[ToncraBuM KOpeHb X4 = 1 B UCXOAHOE JIOTaprU(pMUIECKOE ypaBHEHUE

log; (12 — 4) =logz(4-1—7) = log;(—3)
= log;(—3) (J10’kHOE paBEHCTBO,
T.K. HE CYL[eCTBYIOT JIOTapU(MBbI OT OTPUIATENbHBIX YHUCE).

Tak Kak IpH IOJCTAHOBKE KOPHS X; = 1 MOJyYeHO JOKHOE PABEHCTBO, TO | HE ABJIAETCS KOPHEM
MCXOJIHOTO YpaBHEHHs. AHAIOIMYHO IIPOBEPSAEM BTOPOH KOPEHD X, = 3.
log;(3% — 4) =log;(4-3 —7) = log;5 = logs5 (MCTHHHOE paBEHCTBO).

CJ'IeI[OBaTeJ'ILHO, KOpPC€Hb X, = 3 sgBisgeTcs KOpHEM HCXOJHOT'O YpaBHCHUH.

Ortser: 3.

Ipumep 2. log,(4x+ 3) =3
Pemenue: log,(4x 4+ 3) = 3
4x +3=2°

4x = 8-3

4x =5

1
x=1-
4

1
Otser: 1 "

Ipumep 3. . Pemmre ypasuenue log,” x - log, x — 2 =0

Pemenue: (1aHHOE ypaBHEHHE CBOIUTCA K KBAIPATHOMY YPaBHEHHIO C IIOMOIIBI0 METOAa
BBe/leHWsI HOBOii IlepeMeHHOi)

BBenem HOByIO mepemennyio t, t=log, X, Toraa ypaBHeHHE IPUMET BH]

?-t-2=0
D=(-1)?%-41(-2)=9
t1=1LS=2 ; tZ:l;S:_l

2 2

Ecmt=1rtorma: log,x=-1, x=2 'l, X :%

Ecmm t =2, torma: log,x =2,x = 22, X =4

OTBeT: %; 4

Ipumep 4. Pemire ypauenue Lg(x? + 75) — lg(x — 4) = 2

Pemenue:

lg(x?+75) =2+ 1g(x—4)
lg(x? +75) = 1g100 + lg(x — 4)
lg(x? +75) = 1g100 - (x — 4)
lg(x? + 75) = lg(100x — 400)
x? + 75 = 100x — 400
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x24754+475=0
D =100%—4 1 475 = 100 000 — 1900 = 8100

100+90
X1 = =95
2
100-90
Xo = > =5

[IpoBepka:
x1 = 95
1g(952 + 75) — 1g(95 — 4) = 2 = 1g(9025 + 75) — lg(91) = 2 =1g 9100 — Ig91 = 2>

192> = 2 =1g100 = 2 52=2 (sepno).

Xz = 5
lg(52+75)—1g(5—4)=2>1g(25+75) —lg(1) = 2 =1g 100 — 0 = 2= =2=2 (BepHO).
Ortser: 95; 5.
3amaHust 1/ CAMOCTOATEIBLHOM padoThI

| BapuaHT Il Bapnant

l.logzx =2 (106) 1.log,x=3 (106)
2logsx = —2 (16) 2.log,x=-2 (16)
3log,(x—4) =3 (16) 3.logs(13 —x) =2 (106)
4logg(x*-1)=1 (106) 4.log,(x*-1)=3 (26)
51g(2-5x )=1 (16) 5. 1g(7-x)=-1 (106)
6.log,°x —3logzx+2=0 (26) 6.logsx +3logzx—4=0 (20)

7. log,°x +logix =2 (2 6) 7.logi’x - logzx =6 (26)

2 3

8.logz(3x—5) =logz(x—3) (20) 8.logz(2x—7) =3log(3x—1) (26)
9. Ig(x*-17)=lg (x+3) (3 6) 9.log,(x — 1) = log,(x* — x — 16) (36)
10.log;(x + 5) + logz(x + 1) =log; 5 10. lg (x+1) +Hg (x-1)=Ig 3? (46)

(40)

IMPAKTUYECKAS PABOTA Ne 23
Ha3panue npakTuyeckoi padorsl: Pewenue nocapupmuyeckux Hepagencms.

Heanb padorbl: Ha KOHKpETHBIX IPUMEpPax HayuYUThCS pelaTh JorapupMuieckiue HepaBeHCTBA.

Pe3yabTarsl:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabatbiBaTh NEepBUYHbBIE OyXTaNTEPCKHE JOKYMEHTHI,

— TIK 4.4. IIpoBoauTh KOHTPOJb U aHAIM3 WHPOpPMALUU 00 aKTUBaX M (PMHAHCOBOM IOJIO)KEHUHU
OpraHu3al|H, ee MIaTeXeCOCOOHOCTH U TIOXOTHOCTH,

— IIK 4.7. IIlpoBoaUTh MOHUTOPUHI YCTPAaHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapYIICHUMH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnsie: 11P6 02, ITPG 03, TIP6 05, ITPy 06, [1Py 07, TPy 08
3HAHMSA:
— Ilonsarue norapugma u ero CBONUCTB.
— Bugpl norapumMuyeckux HepaBeHCTB.
yMmenusi: [IpumeHnenue cBOUCTB orapuMoB AJisl peleHus JIorapupMuIecKux HEpaBeHCTB.
Xon paborsr:
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Pemenue norapupmMuuecKux HEpaBEeHCTB OCHOBAHO Ha TOM, uTo ¢yHKuusa y = log,x mpu a>1
ABIISICTCS MOHOTOHHO BO3pacTarolleil Ha cBoeil obnactu ompenenenusi, a npu 0<a<IMOHOTOHHO
yOBIBaroIIeil Ha CBOEH 00JIACTH ONPEICIICHHS.

[lpu mepexome OT MPOCTEHIIEro HEPaBEHCTBA K PABHOCHIBHBIM CHCTEMaM HEpPaBEHCTB, HE
COoZIepyKallX 3HaKa Jiorapudma cieayeT y4uThIBaTh 00JACTh JOIMYCTHMBIX 3HAUYEHHH HCXOJHOTO
HEpPaBEHCTBA.

[Tpu pemenun norapupMUIecKuX HEPABEHCTB MOJIb3YHTECh CIEAYIOUICH CXEMO:

log, f(x) > log, g(Xx) log, f(x) < log, g(x)
a>1/ >a<l a> 1 O<axl
{ f(x) > g(x) fO4) < g(x) { f(x) < g(x) f(x) > g(x)

g(x)>0 f(}) >0 f(x) >0 g(k) >0

Ipumep 1: log;(2x — 5)<?2
Pemenne: log;(2x — 5) < 2
logz(2x — 5) < log3 9
@ynkius y = log; t — Bo3pacTrarias
2x—5<9 2x < 14 x<7
PN CN {x>2,5:>XE(2’5;7)
Orteet: (2,5;7)

2-5x)< -2

IIpumep 2. Pemvite HepaBeHCTBO: |Og g(
3

-2
Pemenme: VuanthiBas, uto —2 = |092(§j , TEepexoauM K pPABHOCWUIBHOMY HEPaBEHCTBY
3

-2

2 _

|092(2 - 5X) < |092(§) . Tak kak ocHOBaHHE JIOTapu(PMHUICCKON (PYHKIIHH y = log gt paBHO
3 3 3

2 u0< % <1, To oHa yOBIBaeT Ha cBoed oOmactu omnpeznenenus (rnpu t>0). Torma monydaem:

3

-2

log, (2-5x) < IOgZ(%) < 2-5x >% & —5x>0,25 < x < -0,05,
3 3

OrBer: (—o0; —0,05).

IIpumep 3. Pemmte HEpaBEHCTBO: Iog3(5 —4x) < Iog3(x —1).

Pemienne: Tak Kak OCHOBaHWE Jlorapupmudeckoir (GyHkmuu Y = |Og3t paBHO 3>1, TO OHa

BO3pacTaeT Ha cBoel obsactu onpenenenus (mpu t>0). Torma ncxoaHoe HEPABEHCTBO PAaBHOCHIHHO

5_4x > 0; 26 5
CHUCTCMC HepaBeHCTB = S =< X< —.
5-4x<x-1 6 5 4

X>g



Ortser: (1,2;1,25).

Mpumep 4. Pemnre nepasencreo: log, (x +1) < log, (3x —5).
5 5

Pemenue: Tak kak OCHOBaHUE JIorapu(PpMUUIECKON (HYHKIIHH y= Iog 1 t paBHO é u0< % <1,TO

5
oHa yObIBaeT Ha cBoei oOmactu ompeneneHus (mpu t>0). Torma uHCXOmHOE HEPABEHCTBO
_ S)
3X-5>0; X>—;
PaBHOCHIIBHO CUCTEME HEPABEHCTB = 3 & —<Xx<3.
X+1>3x-5 «<3

OtBet: (1%; 3].

3ajanus 1J151 CaMOCTOATEILHON padoThI:

IBapuanT lIBapuanT
1.logs(3—8x) >0 (106) 1l.logz;(2+x) >0 (16)
2.log;(x—8) <1 (16) 2.log,(3x —2) <1 (16)
3.logi(2x —1) > -2 (106) .logi(x +2) > -2 (106)
2 3
4. 1g (x* +2x+2) <1 (36) 4. 1g(x® +x+4)< 1 (36)
5.Haiinure Hanbospliee 1ea0e periecHrue 5. Haiinmure HanboJibiee 1enoe pereHue
HEPaBEHCTBA: HEpaBEHCTBA:
log,(3 —2x) —log, 13 <0 (20) log1(3x+ 1) -log1 6 >0 (20)
3 3
6.HaiinuTte HauMeHblIee LIE10€ pEeLICHUE 6.Haiigute HauMeHblIee 11e10€e pelIeHe
HEPaBEHCTBA: HEpaBEHCTBA:
log,(2x — 1) —log,(x+ 1) <0 (30) logs(3x+ 1) —logs(x—2) >0 (36)

INPAKTHYECKAS PABOTA Ne 24
Ha3Banue npaxktudeckoil padotbl: Pewenue cucmem ypasHenuii u HepaseHcms ¢ npumMeHenuem
PAa3IUYHBIX MEMOOO8.
Iean padoThl: HayunThcs pemars CUCTEMBI Pa3IUYHbIX YPABHEHHUI U HEPABEHCTB.
Pe3yabTarsl:
Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 1.1. OGpaOaTsiBaTh NepBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;
— 11K 4.4. [TpoBoAUTH KOHTPOJIb U aHATU3 UHPOPMAIMU 00 aKTHBAaX U (PMHAHCOBOM IMOJIOKEHUU
OpraHM3allH, €€ TUIaTeKeCIIOCOOHOCTH U JOXOJHOCTH;
— 1IK 4.7. IIpoBOoAUTH MOHUTOPUHI YCTPAHEHHUS MEHEIKMEHTOM BBIABICHHBIX HapyIICHHH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.

npeomemnsie. 11P6 02, [TP6 03, TTP6 05, TTPy 06, ITPy 07, 1Py 08
3HaHuA: [oHsATHE CUCTEMBI YpaBHEHUI U HEPABEHCTB.
ymenusi: Pemenne cucreM ypaBHEHMH M HEpPaBEHCTB (JIMHEWHBIX, KBaJpaTHbIX,
UppalMOHATIBLHBIX, TOKA3aTEIbHbBIX U JIOTapU(PMUIECKUX ).

Xon paborsr:
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HenuneilHble cucTeMbl HE MMEIOT YHHBEPCAJIBHOIO CIOCO0Aa PELIeHHUs, MO3TOMY IpPHU pEIIEHUU
KOHKPETHOW CHCTEMBl YpaBHEHHMH HYXHO Y4YUTBHIBaTh OCOOCHHOCTH 3aJaHHBIX ypaBHEHHUH,
Iepexo/s K paBHOCUIIbHBIM CUCTEMAM.
OcHoOBHbBIE MeTObI PellIeHUs] CHCTEM HeJMHEHHbIX yPaBHeHUI:

— METOJ NOJCTaHOBKH;

— METOJ] BBEJICHHS HOBBIX IIEPEMEHHBIX;

— rpadudeckuii MeTox;

— METOJ aNredpandecKoro CI0KEHHUS;

— METOJ MOWIEHHOI'0 YMHOKEHUS U JICJICHMS,

— METOJl MaTeMaTH4YecKoro noaoopa.

3ajanus 1J151 CaMOCTOATEILHON padoThI:
Pemnre cucteMbl ypaBHEHHI 1 HEPABEHCTB.

Bapuanr- | Bapuant-I|
2 2 _ _

1. {X -y =5 1, { y L
X+y=-—1. Xy =
3—x>0, 1 3

2 2xXx+1>0, 2 ; a’
1-x*<0. —3< x2.
27x :9y’ 26x 2y 4x+y+lO'

3. 81X =3y+1. 3. 3x _311+y

iy 3-1 3*.2Y =576,

4 ’ 4

3x—2y+1=2. 0g ;|y - X|=4

Bapuanr- |11 Bapuant-1V

(x-2)y-3)=1,
X+ Yy =1,

1. _ 5 1. X—2 ~1
Xy - - y_3 )
0,5x+1>0, l < X,

2 Xx—2<0, 2 X

2—X
-9<0. 7 >1.
Y_X_1 2X+ 1y =1,

3. 3 2 ’ 3. X+y X-y+2

2*2.2Y =8, 27 =4
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J7-6X-y? =y +5, log, x—log, y =-5,

y=x-1. 4 2log, x+3log, y =0.

MMPAKTUYECKAS PABOTA Ne 25

Ha3BaHue npakTudeckoi padorsl: Vcnonvsosanue ceolicms u epaguko hynkyuu 01 peulerus
VPAasHeHUll U HEPABEHCME.
Ilens pabomer: Hayuntbes peniath ypaBHEHUS! U HEPABEHCTBA MCMONB3Ysl CBOWCTBA (DYHKIMI U C
MOMOIIIBIO TpadUuKOB (QYHKITUH.
PesyabTarsl:
Dopmupyemvte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 1.1. O6GpabatbiBaTh EpBUYHbIE OyXTaNTEPCKUE JOKYMEHTHI,
— TIK 4.4. [IpoBoANTh KOHTPOJIb U aHAIU3 UHGOPMAIIUU 00 aKTHBaX U (PMHAHCOBOM MOJIOKECHUU

OpraHM3aliM, €€ IUIaTeXKECTIOCOOHOCTH U JOXOJHOCTH;
— IIK 4.7. IlpoBoauTh MOHMTOPUHI YCTPAHEHHUSI MEHEIKMEHTOM BBISABJICHHBIX HapyIICHUH,

HEJ0CTAaTKOB U PUCKOB.
memanpeomemnwie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, I1PG 03, TIP6 05, I1Py 06, [1Py 07, I[Py 08

3HAHUSA:
— llonarue 00 OCHOBHBIX CBOMCTBAX 3JIEMEHTAPHBIX (HYHKITHIL.
— Tlonsarue o rpadukax OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.
yMEeHHS:

— Ormpenenenue 061acTy onpeneseHus 1 00JacTi 3HaYCHUH ()YHKIIHH.

— Onpenenenre HHTEPBAJIOB BO3pacTaHUs U YObIBaHUS (YHKITUH.
Xon padorhl:
Oobnacmos onpeoenenus.
Ecmn dynkmus 3agana dopmysoil, To ee 00acTh onpeeseHus — 3TO BCE 3HAYCHHS apTyMEHTHI,
IIpU KOTOPBIX (hopMyiia uMeeT cMbici. OTCYTCTBHE CMBICIIA CBSI3aHO, HAIPUMEp, CO 3HAMEHATENIEM,
paBHBIM HYJIIO, C OTPHUIATENbHBIM 3HAYEHHEM IMOJAKOPEHHOTO WK MOAIOrapu(PpMHUIECKOrO
BbIpakeHUs. Perienne mo00ro ypaBHEHHS U HEPABEHCTBA MOIpa3yMeBaeT HCIOIb30BaHHE 001acTH
OIIpeCIICHUS.
Oobnacmye 3nauenuil. OcpanuyeHHoOCb.
MHOXeCTBO BceX 3HAUCHUH (YHKIIMHM HA3bIBAETCS €€ 00JaCThI0 3HAUCHH.
OyHKIMS Ha3bIBACTCS OTPAHUYEHHON CBEpXy (CHHU3Y), €ciaM cyllecTByeT Takoe uuciao C, 4To
f(X)<C (f(x)>C) mns mroboro x u3 obnactu onpeaeiacHus. OyHKIMUS HA3bIBACTCS OTPAHUYCHHOM,
€CJIM OHA OTpaHUyYEHa CBEPXY U CHU3Y. Monomonnocme.
OyHKIMS HA3BIBAETCS CTPOrO BO3pacTamolel (CTporo yoObiBaroliel) Ha MHTepBaje X, €Clu st
Jr00BIX Yxcen a U D w3 mHTepBasa X BBIMOJIHIETCS YCIOBHE: W3 TOro, 4ro a>b cmemyer, 4ro
f(a)>f(b) (f(a)<f(b)). Eciu ¢yHKIMsS cTporo Bo3pacTaeT MM CTPOro yObIBaeT Ha BCeil 00JacTu
OTpejeNieHusl, TOBOPAT, YTO OHA MOHOTOHHAa. B 3TOM ciydae Kaxkjaoe 3HaueHue (QYHKIUSI
MIPUHUMAET TOJIBKO OJIUH Pa3.
Henpepuienocme.
OyHKIMS HENpephIBHA B TOYKE, €CIIU Mpeaed GYHKIMH B TOYKE PABCH €€ 3HAUCHUIO B ITOW TOYKE.
OyHKIMH, H3ydaeMble B IIKOJIC, WM HEMPEPBHIBHBI MM UMEIOT KOHEYHOE YMCIIO TOYEK pa3phiBa.
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[TpuunHaMu pa3pbiBa OOBIYHO SIBISIOTCA HAJIWYKME 3HAMEHATENs, KOTOPbIM MOKET OBITh PaBeH
HYJIIO, WM KYCOYHOE 3a/1aHue (PYHKIUH.

HUcnonvzosanue 0/13

OueBuAHO, YTO B OOJIBIIMHCTBE CIy4aeB MPH PEIICHUH YPAaBHEHUN U HEPABEHCTB Mbl yUHTHIBAEM
O/13. ITone3no nomuuth 0 HaiaeHHoM OJI3 B mponecce pelieHHs,, a HE BCIOMUHATh O HEM B
nocienHuil MomeHT. Hanpumep, B jorapupMuUecKux HEpaBeHCTBAX C MEPEMEHHBIM OCHOBaHHEM
uHorna OJI3 ompenenseTr Bo3pacTaHue WM YyObIBaHME Jiorapupma, 4YTO IO3BOJSET He
paccMaTpuBaTh JBa cilydas IpU pemieHud. B 3ajmadax, copepxkamux Mmonyiab, OJI3 moxer
OJTHO3HA4YHO 33/1aBaTh 3HAK MOAMOAYJIBHOTO BbIPAXKEHUS.

WNnorna 3nanne O/13 no3Bosger 10Ka3arh, YTO ypaBHEHHE (MM HEPABEHCTBO) HE UMEET PEIICHUH,
MHOTJAa TIO3BOJISIET HAWTH pelleHHs YypaBHEHUH (WIM HEpPaBEHCTB) HENOCPEICTBEHHOU
nojcranoBkoi uncen uz OJ13.

IIpumep 1. Pemuts ypaBHEHUE

V3 —x =logs(x — 3)

Pemenne. O[3 3TOro ypaBHEHHsS COCTOMT M3 BCEX X, OJHOBPEMEHHO YIOBJIETBOPSIOLIMX
yeaoBusiM 3 —x = 0ux —3 >0, 1. e. O[3 ecTb mycTO€ MHOKECTBO. DTUM PELLIEHUE YPAaBHEHUS
U 3aBEepLIAETCS, TAaK KaK yCTAaHOBJICHO, YTO YpaBHEHHUE HE UMEET KOpHEH.

OTBer: pelieHuii HeT.

IMpumep 2. Pemints HEPABEHCTBO

V1—x2 + Yx* =1 < 2% —log,(1 + x*)

Pemenne. OJ]3 HepaBeHCTBA COCTOUT U3 BCEX X, OJHOBPEMEHHO Y/AOBJIETBOPSIOLIUX YCIOBUSAM

1—x22>0, x*—12>0, 1.e. O3 cocrout u3 ayx umcen x; = 1 ux, = —1. [Moacrapnsas x; = 1
B HEpPaBEHCTBO, IOJIyyaeM, 4TO €ro Jjesas 4acTb paBHa 0, mpaBas paBHa 1, T.e. x; =1 ecTb
penienue HepaBeHcTBa. [loncrapisst x, = —1 B HEpaBEHCTBO, MOJy4aeM 4TO X, = —1 He sBJIsSETCS
ero perieHreM, MOCKOJIbKY JIeBasi 4aCTh HepaBeHCTBA paBHa 0, a mpaBasi 4acTh paBHa -1/2 .

OrtBer: 1.

Hcnosb3oBaHue MOHOTOHHOCTH.

Pemrenne ypaBHeHHH W HEPAaBEHCTB C UCIIOJIB30BAHUEM CBOWCTBA MOHOTOHHOCTH OCHOBBIBAETCS HA
CIIEAYIOIINX YTBEPKICHUSIX.

1. [Tycte f(X) — HempepbiBHas M CTPOTO MOHOTOHHAs (YHKIHUS Ha MPOMEXKYTKe £, TOraa
ypaBuenue f(X)=C, rme C — naHHas KOHCTaHTa, MOXKET MMETh HE OOJiee OJHOTO pEIICHHs Ha
IIPOMEXYTKE £.

2. [Tycte f(X) u g(X) — HempepbIBHBIC Ha MpoMexyTke £ QyHkimu, f(X) ctporo Bo3pacraer, a
g(X) crporo yObIBaeT Ha 3TOM MPOMEXYTKe, Toraa ypaBHenue f(X)=g(X) moxxer mMeTh He Oojee
OJIHOTO PEIICHUS Ha TIPOMEKYTKE £.

IIpumep 3. Pemuts ypaBHEHUE

x - 2x2+2x+3 — 64

Pemenne. OueBnaHo, uro X < 0 HE MOXET SBIATHCS PEUICHHEM YypaBHEHHs, TaK KaK TOrna
x - 2X°H2043 < Hus x>0 yHKIus y = x - 2% +2x+3 HEIpEPBIBHA U CTPOT0 BO3pPACTaeT, Kak
MIPOU3BEICHNE JIBYX HETPEPHIBHBIX MOJOXKHUTEIBHBIX CTPOTO BO3PACTAIOIMINX JUIS ATHX X (YHKIUH
f=x u g = 2°°*2*3 3yaunr, B obmactu x>0 yHKIHE Y = x - 2 Y23 pppppmaer kakaoe cBod
3Ha4Y€HHE POBHO B OJHOM Touke. JIerko yBHAETh, YTO X=I| SBIISETCS pELICHUEM YpaBHEHHS,
CJIeZIOBATENbHO, 3TO €TI0 €IMHCTBEHHOE PEllICHHE.

Ortser: 1.

IMpumep 4. Pemuts HepaBeHncTBO 2% 4+ 3% 4+ 4% < 3.
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Pemenue. Kaxnas u3 pynkuuit y = 2%, y = 3%, y = 4%, HenpepbIBHAs U CTPOTO BO3PACTAIOLIAsI
Ha BCeW OCH. 3HAUYMT, TaKOW e sBIseTcs W ucxomHas GyHkuus y = 2° 4+ 3% + 4%, Jlerko
yBuIeTh, 4T0 npu x=0 ¢yskuusa y = 2%+ 3* +4* npunumaer 3Hauenue 3. B cuiy
HETPEPHIBHOCTH U CTPOTOH MOHOTOHHOCTH 3TOM GyHKIH npu x>0 umeem 2% + 3* + 4% > 3, nipu
X<0 umeem 2* + 3* + 4* < 3. CnenoBarelibHO, PEIICHUSIMH HEPAaBEHCTBA SBIISIIOTCS Bee X<0.
Orser: (—;0).

IIpumep S. Pemuts ypaBHEHUE

—Vx—-2+V18—x=2.

Pemenne. OJI3 ypaBHeHust ecTh mpoMexyTok 2 < x < 18. Ha O/I3 pyukuuu f(x) = —Nx—2mu
g(x) = V18 — x HenpepbiBHBI M CTPOro yOBIBAIOT, CIEIOBATEILHO, HENPEPhIBHA M yObIBACT
byHKIHS

h(x) = —Vx — 2 + V18 — x. INosTomMy Kaxoe cBOE 3HaueHue GyHKuus h(X) IPUHIMAET TOIBKO

B o7HO# Touke. Tak kak h(2)=2, To Xx=2 siBisieTCsl €IMHCTBEHHBIM KOPHEM HCXO/HOI'O YPaBHCHUSI.
OrtBer: 2.

Hcnoab3oBanue rpapukos.

W3 Bcex MOHATHM, CBA3aHHBIX ¢ (yHKIMEH, UCIOJIb30BaHUE TPa(QUKOB MPH PELICHUU PA3TUYHBIX
3ajjau Hambosee O4yeBUIHO. YacTo KOpHM YypaBHEHUH, KOTOpbIE HENb3s PELIMTh C IOMOIIbIO
ITOPUTMOB, MOKHO HaWTH 1MOAOOpOM, a rpaduyeckn 000CHOBATh MX KOJIM4ecTBO. [ paduueckuit
cioco0 maér mpuOMMDKEHHOE pelIeHue, MOATOMY Bcerna TpeOdyer mpoBepkd. llpm pemenun
YpaBHCHHI WJIM HEPaBEHCTB WHOT/A TOJIE3HO PAaCCMOTPETh ACKU3 TpaMKOB UX MPABOU M JICBOU
gacteil. Torga 3TOT 3cku3 TpadMKOB NMOMOKET BBIACHUTH, Ha KaKHe MHOXKECTBA HalO pa3OHTh
YHCIIOBYIO OCh, YTOOBI Ha KaX/IOM U3 HUX PELICHNUEe YPABHEHUS WM HEPABEHCTBA ObLJIO OUEBHU/IHO.

Hpumep 6. Pemuts Hepaenctso V1 — x2 < V5 — x.

Pemenue. O/[3 HepaBeHCTBa ecThb BCE X U3
npomexxkytka [-1,1]. Ocku3bl  TpapuKOB
dyskmmii f(x) =vV1—x2u g(x) = V5 —x
npelcTaBieHbl Ha pucyHke. U3 rpaduka
cienyer, dyro Jusg Becex x w3 O[3
HEpPaBEHCTBO cCIlpaBeaanBo. JlokaxkeM 3To.
Hns kaxmgoro xe[—1,1] umeem 0 < f(x) <

1, a 119 KaKJOT0 TaKOTO X MMEEM, UTO Vs—x=>Va>1. 3HauuTt, 1 Kaxaoro xe[—1,1] umeem
f(x) <1< g(x). CnenoBatenbHo, pellicHHEM HEpaBeHCTBA OYAyT Bce X U3 mpoMexyTka [-1,1].
Otset: [—1; 1].

Ipumep 7. Penmts ypaBuenue x2 + 2x + 3 = V4 — x2.
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YA
y:r2+2z+3
3
A(~-1,2)
2 y=2
>
|
|
: y=Vd-z2
|
L —
=2 =1 0 2 =

Pemenne. O/3 ypaBHEHHUs ecTh BCE X M3 NPOMEXKYTKa —2 < x < 2. Dcku3bl rpa@ukoB GyHKIUN
f(x) =x%+2x+3u g(x) = V4 — x% npencrasnensl Ha pucynke. I[Iposeném mpsamyro y=2. U3
rpaduka cienyer, uyro rpaduk QyHkimu f(X) ISKUT HE HUKE ITOH MPSAMOW, a rpapuK QYHKIHHA
g(X) ue Boime. [Ipu 3TOM 3TH rpadMKu KacaroTcs MpsiMoit Y=2 B pa3HbIX Toukax. Cie0BaTeIbHO,
ypaBHeHHE He uMmeeT pemeHuit. Jokaxkem 3t10. [ kaxmgoro x € [—2,2] umeem V4 —x? < 2, a
x%+2x+3=(x+1)%+2 = 2. Ipu stom f(X)=2 Tonsko ans x = —1, a g(X)=2 Tonbko s x=0.
DTO 03HAYAET, YTO YPaBHEHNE HE HMEET PEIICHHH.

OTBer: peleHni HeT.

3agaHus 1J151 CAMOCTOAITEILHON padoThI:

1. Pemnte rpadudeckn ypaBHEHHE:

(6a30BbIil YpOBEHbB)

a) 2" =-2x+8, (IOBBILIEHHBIN YPOBEHB)
1" 2) 2' =1=x;
0) [gj =x+11 5 3 _1:_x;
g) 3' =-x+8, ) (lsz x_g.
r) 02" =x+6; 3 3
m 2" =6-x; 3 =vx;
) 2* =3-2x—x?;
e) 3' =2x+], 8 N
1 e) (—J =x +1.
x) 2° =—EX; 4
x 1 .
3) (%} =4+x°; x) (Ej =x’+3.
u) 5" =6—x.

2. Pemuth rpadguuecku HEpaBeHCTBO:
(6a30BbIil YpOBEHbD)

a) 3" 24-x; B) (ET <2x+1
x 4
1 :
6) [g) $2x+5 (V2 >4-x
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) 2" = x° -4 B)(\/E)X>4—x;

(MOBBINIEHHBIN YPOBEHS) r) 3" 2x* +5x;
) p-yz28" ) @j > Jx +1.
6) 3" —1> —x;

HHPAKTHUYECKAS PABOTA Ne 26
Ha3Banmne mpaktudeckoid padorwl: [Ipumenenue mamemamuyeckux Mmemooos OJis pPeuleHls]
co0epaHcamenbHbIX 3a0a4 U3 PaziudHbIX 001acmel HaAyKu U NPaKmuKu.
Hean padoThi:
HayuuTbcs MpUMEHSATH pa3nyHblE MAaTEMaTHMUECKUE METO/bl K PEIICHHUI0 NPAaKTHMUYECKUX 3ajad,
MIPUMEHSIEMbIX B PA3JIMYHBIX 00JACTSIX HAYKH, a TAK)KE HABBIKOB MaTEMaTHYECKOI'O MOJIETTUPOBAHUS
peanbHBIX MIPOLIECCOB.
Pesyabrarsi:
Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 1.1. OGpabaTsIiBaTh epBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;
— 1IK 4.4. [TpoBoAUTH KOHTPOJIb U aHANTU3 UHGOPMAIIUU 00 aKTUBAaX U (PMHAHCOBOM MOJIOKEHUU
OpraHM3alliy, e TIaTeKeCIIOCOOHOCTH U JOXOTHOCTH;
— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAaHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapyIICHUH,

HEJO0CTAaTKOB U PUCKOB.
memanpeomemnsie. MPIT 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,

MPK 08, MPK 11, MPP 02, MPP 09.

npeomemnosie: 11P6 01, I1P6 06, TTP6 14, ITPy 08, I1Py 18, ITPy 19.
3HaHusA: [loHsATHE O MpOLIEHTAaX, OCHOBHBIX CBOIMCTBAX IPOOH.
ymenusi: lcnonb3oBaHue OCHOBHBIX —anredpanueckux (opMmyn, a Takke CBOWCTB
IIPOLIEHTOB JUIsl PELICHUs TPUKJIAIHBIX 3a1ad.

Xoa padoThi:

3agaHus 1J151 CAMOCTOSITEILHOM padoThI:

Ilepesos 2py3o0e, 2py3onodvemnocms
3aoaua 1. /[{na nepesoszku 30 moun epysa mawune HA0o ObLIO COelAMb HECKOAbKO PeLcos.
Ho 2py3 npuwinocs nepegozums Ha mawiune, umeroujel 2py30n00beMHOCMb Ha 2 MOHHbL Ooblde,
ueM NIaHUpo8anoce. Mz-3a smozo 01 nepeso3ku epy3a noHaooounocs na 4 petica menvute. Havimu
2PY30N00bEMHOCIb MAULUHDL, Nepese3ulell 2py3.
3aoaua 2: ]Ins nepeBosa rpysa aBTOMAIIMHE TPY30H0/bEMHOCTBIO 7,5 T IPUILIOCH CAETaTh
12 peiicoB. CKONBKO peiicoB MpHUAETCS CAeNaTh aBTOMAIIUHE TPY30MOABEMHOCTBIO 9 T ISl 3TOTO
xKe rpy3a?
3aoauu na npoyenmul
3aoaua 1. 3apaboTHas MjaTa CIYXKaIllero COCTABISIET X py0, K KOTOpbIM Hauucisiercs 15% - i
kodpdunment. M3 oOmeit cymmbr B3umaercs 10% B mencuonHsld Goua u 1% cocraBuser
npo¢coro3HbIi B3HOC. 3apaboTHas miata obnaraercs Takxke 10% - M 010X0AHBIM HAJIOTOB (KpoMe
¥ pyO, paBHBIX MMUHUMAaJIbHOW 3apaboTHOM 1uiare). CocTaBbTe (GOPMYITY IS BBIYMCICHUS CYMMBI,
KOTOPYIO MOJIYYHUT CIY>KaIIUH.
3aoaua 2. B nmancuonare B mpouuiom roay otasixano 1100 myXuuH u keHIIMH. B 3TOM roay
YHCIIO OTABIXAIOMIMX MYKYMH yMeHblImioch Ha 20%, a 4ncio KeHIMH yBennyuinoch Ha 30%.

62



CKOJIBKO MYXYHMH M KEHIIUH OT/AbIXaJO B IMAHCHOHATE B 3TOM TOAY, €CIIM W3BECTHO, YTO BCETO B
sToM roay otabixano 1130 uenoBek?
3a0daua 3. Cryment kynwn nse kuuru 3a 1300 py6. Ecnm Obl mepBast kaura crowia Ha 20%
JI0poXke, a Bropast — Ha 25% Jemiesie, TO X IeHbl ObUTH Obl 0AMHAKOBBL. CKONIBKO pyoOieil cTout
BTOpas KHUra?
3aoaua 4. Topropas 6a3a nmocraBuiia MarasuHy kadeiabHyI0 IUIUTKY [0 ONTOBOM IieHe, KOTopas
Ha 25% Ooupllie 1IEHBl U3rOTOBUTENSA. MarasuH MpojaBai 3Ty IUIMTKY IO IieHe, koTtopas Ha 15%
oomnpiie ontoBoi. Ho B koHIe mecsna cHu3mI neny Ha 10%. Ckonbko pyOJiel Mo OTHOIICHUIO K
LICHE M3TOTOBUTE/IS MEpEIUIadiBaeT MOKYIATeNnb 3a 1M° [UIMTKH, MOKYNas ¢é B KOHLE MECSLa 10
nene 1035 py6. 3a 1m? ?
3a0daua 5. B cenbckoit mIKoiie /Ba Kiacca. B mepBoM MOMIyroAwu yCleBaeMOCTh IO KjiaccaM
coctasisina 90% u 50%, a B nenom no mkoie — 70%. Bo Bropom nosryroauu us nepsoro kiaacca 10
YEJIOBEK IMepeluId B IPYryro mKoiay. Kax/plii Kjiacc MmoBbICKI ycrieBaeMocTh Ha 1%, a B 11eJI0M 1O
LIKOJIE ycreBaeMocTh ynaia Ha 3%. CKOJIbKO ydaluxcsi CTajlo B LIKoje?
Cmapunnvle 3a0auu
3aoaua 1. Kynen umen mecTUNPOLIeHTHRIE 00IUrallii, ¢ KOTOPBIX Moydal exxkeroaHo mo 1500
p. mpouentHbix Aener. [IponaB oOmuranumum mo kypcy 120 (t.e. 120% OT MX HOMHHAILHOM
CTOMMOCTH ), YaCTh BBIPYYCHHBIX JCHET KyIIell yIIOTPEOUI Ha MOKYIKY A0Ma, 1/3 ocTaTKa IMOJIoKNI
B Oank mojx 4%, a OoCTaIbHBIC JIEHBI'W B JIpyroi 6aHk mo 5%. M3 oboux OaHKOB BMECTE KyIIell
nony4aet B rox 980 p. noxoxa. CkosibKo ObLIO 3arIadeHo 3a 1om?
3aoaua 2. Cripocui HEKTO YUUTENs CKaXKH, CKOJIBKO y TeOsl B KJacce yYEHUKOB, TaK KaK XOUuy
OTJaTh K TeOe B YUCHHE CBOETO ChIHA. YUHUTENb OTBETUII €CIIH MPHUJET eIlle YYCHUKOB CTOJBKO XK€,
CKOJIBKO MMEI0, U TIOJICTONIBKO, M UeTBEPTas YacTh, U TBOM ChbIH, TOT/1a OyneT y MeHs yueHukoB 100.
CrpaimuBaercs, CKOJIBKO ObLIO y YUUTENS] YYCHHUKOB?
3aoaua 3. Tlocnan yenoBek M3 MockBel Ha Bomoray, u BeleHO eMy B XOXJICHHU CBOEM
COBEpILIATH Ha BCIKUN JeHb 110 40 BEpCT; MOTOM JIPYruid 4EJOBEK B IPYTrUi [Ha CIEAYIOLIUI| 1€Hb
MOCJIaH B CJIE]] €ro, U BEJIEHO €My UITH Ha JIeHb 45 BepCT, M BeIaTEIbHO €CTh, B KOJIUKUN JICHb
MTOCTUTHET [IOTOHUT |BTOPOI TIEPBOTO
3aoaua 4. llponasen npoaaet manky. Crout 10 p. [logxonut mokymnarenab, MEpsiET U COTJIACEH
B35Th, HO Yy HEro ecth ToJIbko 25 p. IlpomaBenr oTchutaeT MaibuMKa ¢ STUMH 25 p. K COCEIKe
pa3MeHsaTh. Manbunk npuderaet u oraaet 10+10+5. IIponaBen oTnaer manky u caady B 15 pyoO.
UYepes kakoe TO BpeMsl MPUXOIUT COCEIKA U TOBOPHUT, YTO 25 p. QaiblIuBbie, TpeOyeT OTAaTh eif
nenspru. Hy uro nenats. [Ipoaasen ne3er B kaccy v Bo3BpaiaeT eif AeHpru. Ha ckonbko oOMaHyn
npojasua?
3aoaua 5. CioH, CIOHHXa U CIOHEHOK INPUILIM HAMUTHCA K 03€py, YTOObI HANUTHCS BOJBIL.
CioH MOXeET BBIMUTH 03€po 3a 34, CIIOHUXA - 32 54, a CJIOHEHOK - 3a 64. 3a CKOJBKO BPEMEHU OHU
BCE BMECTE BBIMBIOT 03€p0?
3aoaua 6. Hexto B3s1 u3 cokpoBuuiHuibs! 1/13. W3 toro, yto ocranock, apyroi B3su 1/17.
OctaBun ke B cokpoBumHuie 192. Mbl XOTUM Y3HaTh, CKOJIBKO OBUIO B COKPOBHIIHHUIIE
IIEpBOHAYAJIbHO?
Knaccuueckue 3a0auu
3aoaua 1. Tpu pplbaka BeuepoM HAJIOBWIHM PBIOBI W JIeTNIM crnaTh. [lepBbIif, MPOCHYBIIHCH
yTpOM, pemua He OyauTh ocTanbHBIX. OH paszmenwn pei0y U3 cajaka MOPOBHY, HO OJHA pbIOa
ocTaJiach JUIITHEN; OH BEIOPOCHII €€ B BOMTY, 3a0paJl TPETHIO YacTh YJIOBa M yexan nomoil. Uepes gac
BCTaJl BTOpOM. Jlymasi, 9TO OH MPOCHYJICS TIEPBBIM, M HE JKeJast OyIUTh OCTaIbHBIX, TTPOJIEITIAN TO JKE
camoe, 4TO U TIePBbIil: BRIKMHYJ B BOJY JIMIITHIOIO PHIOY, B35UT TPETHIO YacTh OT OCTABIIETOCs yJIOBa
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u yexai. Eme yepe3 yac Bce 3TO MOBTOPUII TPETUH PBIOAK, TOKE CUUTAsl, YTO OH BCTal MEPBHIM.
Kakos 0b11 ynoB?

3aoaua 2. Cemp ABDKHHUKOB ¢ HOMepamu 1,2 ,...,7 yIIIH CO cTapTa MO OYEpeH U MPOILIH
JUCTAHLIMI0O — KaXIbli CO CBOEH MOCTOSIHHOM CKOpOCThbrO. OKa3ajaoch, YTO KaKIbIM JIBIKHUK
POBHO JIBaX/Ibl Y4aCTBOBAJ B 00TroHax. (B kakgom 00roHe yuacTBYIOT POBHO JBa JIBDKHUKA — TOT,
KTO OOTOHSIET, U TOT, KOro oOrousor.) [lo okoHuanuu 3abera 1oKeH ObITH COCTaBJIEH MPOTOKOI,
COCTOSIIIMKA M3 HOMEPOB JIBDKHUKOB B Mopsake ¢uHummpoBaHus. Jlokaxwure, 4yTo B 3abere c
ONKMCAaHHBIMHU CBOMCTBAMHU MOXET MOIYYUThCS HE O0siee IBYX Pa3IMYHBIX MPOTOKOJIOB.

3aoaua 3. HesHnaiika Beimucan mo Kpyry 11 HarypambHbIX yucen. JlJIs KaXIbIX ABYX
COCETHUX YMCEJI OH MTOCUUTAN UX Pa3HOCTb. B pe3ynpTaTe cpeau HallICHHbIX pa3HOCTEN OKa3aloCh
YETBIPE €IMHMIIBI, YEThIPE ABOMKM U TpU Tpouku. Jlokaxkure, uro HesHalika rae-to JOIyCTHI
OLINOKY.

3aoaua 4. B xoMInanuy U3 ceMH 4eJI0BEK JIFOObIE IECTh MOTYT CECTh 3a KPYIJIbIA CTOJ TakK,
YTO KaXK[Jbl€ JIBA COCEAA OKAXKYTCsl 3HAKOMBIMH. J[OKa)XUTe, 4TO M BCIO KOMIIAHUIO MOKHO YCaIUTh
3a KpYTJblid CTOJ TaK, YTO KaXKIbIE JABA COCE/IAa OKAXKYTCS 3HAKOMBIMH.

3aoaua 5. Kynen exerogno pacxomyeT 100 ¢yHTOB CTEpIMHIOB Ha COAEpKAHHUE CEMbU U
MPUYMHOXKaeT OCTAJIbHOM KamuTal Ha OAHY TpeTh. Uepe3 Tpu roga oH cran BaBoe Ooraye. Kak
BEJIMK CTaJl ero Kanuran?

banxoeckue pacuemut

3aoaua 1. busznecMmen by6aukoB nosnyuun B 2013 rony nmpudsuib B pazmepe 25000 py6.
Kaxnpiii cnenytomumii rox ero npuObuib yBenuuusaiach Ha 300% 1o cpaBHEHUIO € IPEIbIAYIIUM
rogom. Ckonbko py0neit 3apadotan byonukos 3a 2016 roa?

3adaua 2. Kommanus "Anbha" Hayana MHBECTHPOBATh CPEJICTBA B MEPCHEKTUBHYIO OT-
pacis B 2011 rony, umes kanuran B pazmepe 5000 gomnapos. Kax el ron, Hauunas ¢ 2012 rona,
OHa MoJty4aja npuobLib, KoTopas coctaBisiia 200% oT kanuTana npeabIAYyIero roga. A KOMIaHus
«betay» Hayala HHBECTUPOBATH CPEICTBA B APYryto oTpacib B 2013 roxy, uMmes KaruTani B pa3mepe
10000 monmapoB, u, HauuHas ¢ 2014 roma, exeroHo moyJasia npuobLIb, cocTaBisitonryto 400% ot
Kanurajia npeaslaynero roga. Ha ckoibko 10/U1apoB KamuTanl OJHOW U3 KOMMIAaHWM OblT OoJibliie
Kanuraia Ipyroi k koHity 2016 rona, ecnu npuOblIb U3 000poTa HE U3bIMANIaCh?

3aoaua 3. Knuent B3ss1 B Oanke kpenut B pazmepe 250000 py6. na 5 mer moxm 20 %
rofoBbIx. Kakyto cyMMy KIIMEHT JOJKEH BEpHYTh OaHKY B KOHIIE CpoKa?

3aoaua 4. JlBa npustens mnonoxuiau B OaHk mo 50000 py6. Kaxablil, mpudyeM NepBbIi
IIOJIOKMJI JIEHBI'M Ha BKJIAJ C €KEKBapTajibHbIM HauucieHueM 10 %, a BTOpOH- ¢ €KEroJHBIM
HauncneHueM 45%. UYepes rox mpuArenw MOMYYWIA JIEHBIM BMECTE C HNPUYUTAIOIMMUCT UM
npoueHtamu. Kro nomyuunn 6osnpuiyto npuobuib?

Meouuuna

3adaua 1. Kypc BO3AyIIHBIX BaHH HAUMHAIOT C 15 MUHYT B NEpBbIN J€Hb U YBEIUYUBAIOT
BpeMsl ATOH Mpoueaypbl B Kaxablid cienyoomuid neHb Ha 10 MuHyT. CKOJIBKO JHEHW cremyer
NPUHUMATh BO3/YIIHbIE BaHHBI B YKa3aHHOM peXHME, 4YTOOBl JOCTHYh HMX MaKCHUMaJbHOMN
MPOJOKUTENBHOCTH 14 45MUH?

3a0aua 2. OtapIxarouiuil, cieays COBETY Bpauda, B NEpBBIA JEHb 3aropail 5 MHHYT. A B
KKIBIA TOCIEAYIONINI IeHb YBEIUYUBAI BpeMsl MpeObIBaHUSA Ha CONHIE Ha 5 MuHyT. HA kakoi
JIeHb BpeMs ITpeObIBaHMS Ha coHIe OyaeT paBHO 40 MUHYT?

3a0daua 3. BonpHOW MpPUHUMAET JEKapCTBO MO CIEAYIOIIEH cXeme: B NEepBbI JE€Hb OH
MIPUHUMAET S5 Karelb, a B KOK/bIN CIEAYIOMINI IeHb — Ha 5 Karesb OOoJIbIe, YeM B MPEIbLTYIITHH.
[Tpunss 40 kamenb, oH 3 nHs nbeT o 40 kamenb JEKapcTBa, a MOTOM €XKEIHEBHO YMEHBIIAET
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npueM Ha 5 Kamelnb, JoBels ero 10 5 kamenb. CKONBbKO MY3BIPHKOB JIEKapCTBa HYXHO KYIHUTh
00JILHOMY, €CIIH B KaXJI0M cojiepxkuTcs 20 M1 JiekapcTBa uTo coctanisier 250 kamenb?

3aoaua 4. 1lo Ha3HayeHWIO Bpaya MalMeHTy npomnucad npenapaTt 10 mr mo 3 Tabnerku B
neHb. Y Hero B Hanmmuuu npenapar no 20 mr. CKoibko TabIETOK TOJKCH BBIMUTH MAIllUEHT, HE
Hapyllas yKa3aHus Bpada?

Cnopm

3aoaua 1. B copeBHOBaHMH IO CTpelbOE 3a KaKIbId IPOMax B CEPUH M3 25 BBICTPEIIOB
CTpEJOK Mmoiydval mrpadHble OUKHU: 3a MEPBBIA MPOMax - OAHO OUYKO, 33 KaXAbIi MOCIEAYIONINi- Ha
0,5 ouka Oombire, yem 3a mpeapayiuii. CKOJBKO pa3 Iomaja B Iedb CTPEIOK, MOJYYUBIIHN 7
mTpadHBIX OYKOB?

3aoaua 2. B yrioBoM ceKTope CTaJHOHA B IIEPBOM Py 7 MECT, a B KaXKJIOM CJICIYIOIIEM Ha
2 mecTa Oosblie, yem B mpeasiayieM. CKoIbKo MecT B 26-oM psiay?

3adauu c IKO02UUECKUM COOEPIHCAHUEM

3aoaua 1. B 2010-2016 rr. Ha Tepputopun BocTtouno-Kazaxcranckoit 061acT Mpor3011LI0
242 necHbix moxapoB. CKOJBKO MOXAapoB ObUIO BBI3BAHO H3-3a MECTHOTO HaceJeHus, eciuu 4
MPOM30ILIO MO0 HEU3BECTHBIM MPHYMHAM U H3-3a TPo3bl Ha 118 MeHblIe, 4eM u3-3a MECTHOTO
Hacenenus? KakoB yiiep0 npuHeceHHBIH Jiecy, €Cliid IepeBo BbIpacTaeT 3a 20 JeT U KaX10€ JIepeBo
HACBIIIAET BO3AYX KUCIOPOAOM Ha rtomaau 10 M2,

3aoaua 2. Tlonpsauuky €XETHEBHO MEPEBBINONHSIN HOPMY IO OUYMILEHHIO o3epa Ha 40
KyOOB KHJIKOCTH, MTO3TOMY 6 JTHEBHYIO HOPMY OHHU BBINOTHHIM 32 4 1mHS. CKONBKO KyOOMETpOB
KHUJAKOCTU MOJAPSAYMKHM OYMILAIM B JIeHb? 3a CKOJIBKO JHEM MOXHO OYHUCTUTH BCE O3€pO, €CIU
00bEM BOJIBI B 03ePe COCTABIISET 36 KM".

3adaua 3. OpHolt TpyOOll C HPOMBIIUICHHBIM (PEOHOBBIM Ta3zoM 3a 4,5 4 3amoJHWIN
MOJIOBUHY LIUCTEPHBI. 3aTE€M OTKPBUIA BTOPYIO TPYOY, U 3aMOJHEHUE IIUCTEPHBI ObLIIO 3aKOHYEHO 32
2,75 4. Haiigute 00beM LUCTEPHBI, €CIM MPOU3BOAUTEIHLHOCTH BTOPOH TPYOBl 35 m3/4? Tocne
3aMoJIHeHUs LMCTEPHBI mpowu3omen Beiopoc 1 % dpeonoBoro raza B armocdepy. Haitnure o0bem
BbIOpoca raza. Onpeznenure, OMaceH JiM JUIsl )KM3HU YeJIOBEKa BHIOPOIIECHHBIH Ta3, eciu 00beM 3 M
CMEpTEJIeH JUIsl YeJIOBEKA.

3aoaua 4. Yepes tpu TpyObI HedTsIHOE Mpeanpusitie cOpocusio HeTSIHON mIjIaM B 03€po.
s cOpoca Bcero He(PTSHOrO mITaMa B 03€pO 4epe3 TPeThio TpyOy moTpeldyercs CTOJIBKO e
BPEMEHH, CKOJIBKO MpH cOpoce depe3 MEepBYH0 M BTOPYIO OIHOBpeMEHHO. CKOJIIBKO BpEeMEHHU
notpedyercss ans cOpoca HedTsHOro MmUIaMa yepe3 KaxIylo TpyOy, eciu uepe3 IMepBYIO
cOpachIBarOT BOJly Ha 2 yaca ObICTpee, yeM 4epe3 TPeTbio, U Ha 6 4acoB MeJICHHEE, YeM 4Yepes
BTOpYI0? CKOJBKO U3-3a cOpoca HEPTIHBIX OTXO0JI0B IMOTHOAET KUBHOCTH B I'0Jl, €CJIM B CPE/IHEM 32
Mecsll nmorudaet 12T1. pui6?

3aoaua 5. Bcero noctynuno B Bo3ayx 1048,13 Teic.T. 3arpsi3Hsronmx BeniecTB. CKOJIBKO
ObUIO BBIOPOIIEHO TBEPABIX BEIIECTB, €CIM ra3000pa3HbIX ObLIO BbIOpomIeHO Ha 771,77 ThIC.T.
MeHnbie? Onpenenute ymepd, HAHOCUMBIA KUCJIOPOY, €CJIM BBIOPOC ra3000pa3HbIX BEIEeCTB B 4
pasa omacHee, YeM BBIOPOC TBEpAbIX BEIIECTB.

/Jlpyeue 3a0auu

3aoaua 1. Bace Hano pemuts 490 3amnau. ExxeJTHEBHO OH pelIaeT Ha OJJHO M TO e KOJIHUYe-
CTBO 3ajJiau OOJIbIIE MO CPAaBHEHHUIO C MpEAbIAyIUM AHeM. V3BecTHO, YTO 3a MepBblid 1eHb Bacs
pemnn 5 3agad. Onpenenure, CKOJIBKO 3a1a4 pemui Bacst B mocneqauii 1eHb, €clid CO BCEMH 3aja-
YaMHM OH CIpaBWJICsA 3a 14 qHEn.

3aoaua 2. (3aoaua Hanoneowna.) OnHo 3 7 IPEeBHUX YyJeC CBETA — ETUNETCKUE MTUPAMU/IBI.
Camast 3HaMEeHHUTAas U3 HUX — MUpaMuJia Xeorca BeICOTOM 147 M, B OCHOBaHWUM KOTOPOW KBajJpaT co
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CTOpoHOM 233. ecnu W3 KaMEHHBIX OJIOKOB MUpaMHUAbl BO3BECTH CTEHY TOJIIUHON 20 ¢M BOKPYT
@panuuu, TO KakoBa Oyner BbicoTa 3ToW cTeHbl? CuuTarh, 4To O0OIIas UIMHA MOPCKHX H
cyxonyTHbIx rpanun @panuuu 5000 kM.

3aoaua 3. YueHHK €311 Ha aBTOOYCHYIO 9KCKYPCHIO B Ipyroii ropos. Tyna aBToOyc mien 2
4, a ooparHo (apyrum myrem) — | 4 20 muH. [IIKONBHHMK 3aMETHII, YTO MOKA3aHUs CIUIOMETpA
yBenmnuminch Ha 200 kM. KakoBa JiyinHa nepBoro U BTOPOro mytu?

3aoaua 4. Tlo nerenpe, m3o0Operareib MaxmaT MOMPOCHI y Iaps B Harpaay 1 3epHO
TMIIEHUIIBI 32 MEPBYIO KJIETKY IIaXMaTHOM JIOCKH, 2 — 3a BTOPYIO, 4 — 3a TPETHIO U T.1., 2%. 3a 64-10.
MOJKET JIM aph BBIIIOJIHUTH 3TY NPOCHOY?

3a0daua 5. ExerogHo mpupocT IPEBECHHBI Ha OMBITHOM ydacTke coctaBiser 10%. Kakoe
KOJIMYECTBO JIPEBECUHBI OyIeT Ha yuacTke uepe3 10 net, eciu ceifuac ee 10° m>?

3a0aua 6. B TabauHOM IBIME OJIHOW CHUTAPETHI COJECPKHUTCS MHOTO STOBHTHIX BEIIECTB,
paspylialolMX OpraHu3M uyesoBeka. Onpenenure NpOLEHTHOE COJEPKAHUE CaMbIX SJOBHUTHIX
BELIECTB — Ta0AYHOT'O JIETTs, OKUCHU YIJIepoja, MOJOHHUS, - B OJHON curapere, eciau HUKOoTuHA 2%;
Taba4yHoro AErTS B 7,5 pa3 Oobllie, 4eM HUKOTHHA; OKUCH YIIIepoJa COCTaBIseT 3/5 oT KoauvecTBa
TabavyHOTO JIETTs; MOJOHUN COCTaBISAET 2/3 OT KOMTUYECTBA OKUCH YIIIepOa.

3aoaua 7. Cpenuuii Bec HoBopoxkaeHHOro pedenka 3 kr 300rp. Ecnu y pebenka Kypsiuid
OTeIl, TO €ro Bec OyAeT MeHbIe cpenHero Ha 125 rp; ecnu kypsimas maTh — MeHbine Ha 300 rp.
Omnpenenure, CKOJIBKO MPOLIEHTOB TEPSET B BECE HOBOPOXKACHHBIM, €CIIM: a) KypUT nana; 0) KypuT
Mama (OTBET OKPYTJIUTE JI0 €AUHULL).

3adaua 8. llouranboH [leukrWH mMomIeNn Ha MEHCUI0 U PEUIMJI BBIPALMBATH LIBETHI JJIs
npoaaxu. OH kynuia 15 nykosun jmuid no 500 py6., HO B3ouuIo TOAbKO 12 U3 Hux. [lomyuuT au
[TeukuH MpUOBLIBL, €CIIU 3TU JIUIUU OH IpoAact mo 750 py06. 3a uBeToK?

3adaua 9. llpu cTpoUTENHCTBE CENBCKOTO JOMA MOXKHO HCIOIb30BaTh OJMH U3 JBYX THUIIOB
BapHaHTOB (pyHJaMeHTa: KaMEeHHbIN WK OeToHHBIN. [[ns kameHHoro gyHaamenta Heobxomumo 9
TOHH mpupoHoro kamHs U 10 memkoB nemenTa. /s 6eronHoro GpyHaaMenTa He0OX0UMO 8 TOHH
mebHs u 57 MemkoB 1iemMeHTa. ToHHa kamHsi cTouT 1650 py6neit, mebennr ctout 610 pyoOeit 3a
TOHHY, a MEIIOK 1ieMeHTa cTouT 220 pyoseit. Ckoiabko pyOsiei mpuuercs 3aruiaTuTh 3a MaTepHall
g pyHIaMeHTa, €clIi BIOpaTh CaMblii IeIIeBbI BapUaHT?

3aoaua 10. Tlpu omutate yciyr yepe3 IUIATEXKHBIA TEPMHUHANT B3uMaeTcs kKomuccus 2%.
Tepmunan npunumaer cymmsbl, kpatHele 100 py6. Mecaunas miata 3a uaTepHeT coctasiuser 1000
py6.. Kakylo MUHUMaNbHYIO CyMMY HOJOXHTbh B IPUEMHOE YCTPOMCTBO TepMHUHaja, YTOOBI Ha
cueTy (UpPMBI, IPEJOCTABIIAIONIEH HHTEPHET-YCIYTH, OKa3ajlach cymma, He MeHbIas 1000 py6.?

3aoaua 11. I1yTe TOpMOXKEHHSI IO CyXOMY acGayibTy MpU CKOPOCTH JIBUKEHUST aBTOMOOMIIS
60 xm/u coctasisiet npumepHo 0,039% ero ckopocty, a o o0se1eHeNnoN JOPOre MyTh TOPMOKEHHUS
YBEJIMUMBAETCS B 3TOM K€ ciiydae B 4 pa3za. KakoB myTh TOpMOXKE€HHS aBTOMOOMIISI IPH CKOPOCTHU
60 xM/4 mo obGneneHenoit nopore? (IMyTh TOPMOXKEHUS - MyTh, NPONHJEHHBIH aBTOMOOMJIEM OT
Hayajia TOPMOXKEHHS /10 €r0 MOJIHON OCTaHOBKH)

ITPAKTHYECKAS PABOTA Ne 27
Ha3panme npaxkrtudeckoil padorbl: Onucanue npouzso0CmMeEeHHbIX NPOYECco8 ¢ NOMOUBIO
epaguros ghyHkyuil.
Leab pa6oThl: 3aKpenuTh HABBIKU MMOCTPOEHUS IpaduKoB (QYHKIUI, OMKMCaHUs CBOUCTB (YHKIIUU
o e€ rpaduky.

Pesyabrarnl:
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Dopmupyemvie 3nemenmul IIK (npogpeccuonanvno opuenmuposannoe cooeprcanue):

— TIK 1.1. O6pabaTsiBaTh IEPBUYHBIC OYXTAITEPCKHUE IOKYMEHTHI,

— IIK 4.4. [IpoBoaUTh KOHTPOJIb U aHAIM3 MH(GOPMAITMU 00 aKTHBAaX M (PMHAHCOBOM ITOJIOKECHUH
OpraHM3aly, ee MIaTeKecroCOOHOCTH U JOXOTHOCTH;

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAHEHHUS MEHEIKMEHTOM BBISBIECHHBIX HapyLICHUH,
HE/I0CTATKOB M PHCKOB.

memanpeomemnste: MPI1 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnsie: 11P6 02, I1PG 03, TIP6 05, I1Py 06, [1Py 07, I[Py 08
3HAHUA: onpezeneHue GyHKINH, e€ CBOMCTB U rpaduka.
YMEeHHs: IOCTpoeHue rpaguka GyHKIUH.
Xoxa padoTbI:
1) IIpuBenure npUMEpHl HCHOJIB30BAaHUS JIMHEHHOU
GyHKIMH B OKpYXamlleM MHpe, HaydyHOH |
MIPOM3BOJICTBEHHOM chepax.
2) Ha pucynke 1 wu3o0paxéH rpaduk IBIKEHUS
nemexona u3 nynkra B B nynkr E. HMcnons3ys 3tot
rpaduK OTBETUTH HA BOIIPOCHI:
a) Ha xakoMm paccTosiHUM OT NMyHKTa E HaxoguTcs MyHKT
B? 6) C kakoi cCKOpOCTBIO IBUTAJICS MEMIEX0]?
B) Ha xakom pacctossHuu ot nyHkra B oH caenan npuan?
Puc.1 1) Cxonbko
BpPEMEHU

JUTWIICS TipUBat?
n) Yepe3 kakoe BpeMms IOclie MpHUBaJa IEUIEXO0[
npuObLI B yHKT E?
e) 3amucare Gopmynoi ¢pynkuuo S(t) Ha ydacTkax
rpadpuka BC, JIE, C/I.
3) Pacxoxpl mpu mepeBo3ke Tpy3za JIByMs
BUJAMU KETIE3HOJOPOKHOTO TpaHCHOpTa
BBIYHCIISIOT TI0 hopmynam:

y1= 10000 + 40x, y2= 20000 + 20x,
rZle X-PacCTOSHUE MEPEBO30K B KMIIOMETPAX, a y P.-
TPAHCHOPTHBIE PACXO/ibl 10 MEPEBO3KE I'py3a MEPBBIM M BTOPHIM BHJIAMH TpaHcropra. Haiitu, Ha
KaKHe PacCTOSHUS M KAKUM BUOM TPaHCIIOpTa NMEPEBO3KU Ipy3a OyayT Oosiee SKOHOMUYHBIMHU.
4) VYkaxuTe KaKhe peajbHbIe MPOLECCHl OMKUCHIBACT KBApaTUUHAS (YHKIIUS.
5) IlyTh, NpOiICHHBIN TEIOM 3a MEpBbIe t CEKYH/ CBOOOIHOTO MaJCHHsI, MOXKET OBITh BBIYHCIICH

t? . .
mo Gopmyne h = gT , rae g ~ 10 m/c®. Iocrpoiite rpaduk 3aucumoctd H or t. Haiigure mo

Puc.2

rpaduKky: a) paccTosiHAE, KOTOpOE MPOJETUT MaJaroIINil B MPOMAcTh KaMeHb 3a TMepBbie 5 c; 0)
BpeMs, 3a KOTOpoe KaMeHb npojeTuT nepsbie 100 M. Halimure rryOuHy mpomnacTtu, eciy MaJcHue
KaMHsI IPOJI0JHKanoch 15 c.

MPAKTUYECKAS PABOTA Ne 28
Ha3Banme nmpakTuueckoil padoTwl: PaouaHHblii Memoo usmMepenus yeio8 6pawyeHus U Cesa3b C
2PaodyCcHOU Mepoll.

67



eanb padoTsi: HayunThcst nepeBOAUTH OJHY MEPY YIJIOB B APYTYIO.

PesyabTarsl:

Dopmupyemuie Inemenmut INK (npogpeccuonanvro opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabartbiBaTh epBUYHBIE OyXTaNTEPCKUE TOKYMEHTHI,

— TIK 4.4. IIpoBOoaUTHh KOHTPOJIb U aHAIHM3 WHPOpPMALUU 00 aKTUBaX M (PUHAHCOBOM ITOJIO)KEHUHU
OpraHM3aliM, €€ IUIaTeXKECTIOCOOHOCTH U JOXOJHOCTH;

— IIK 4.7. IlpoBoauTh MOHMTOPUHI YCTPAHEHHUSI MEHEIKMEHTOM BBISABJICHHBIX HapyIICHUH,

HEJ0CTAaTKOB U PUCKOB.
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemmnosie: 11P6 01, [1Py 06.
3HaHuA: [IoHsaTHE O rpagyCHON U paAMaHHOW Mepe yria.
ymenusi: IlepeBos rpaaycHoOi Mepbl B paluaHHYIO 1 00paTHO.
Xox pabdoThI:
dopmyna nepexoaa OT rpajlyCHON MEpPbI K PaIUaHHOMN:

a pao = 4 -a’
PAT= 180
a =135°
Hampuwmep.
o pao =" .135° =%
180 4
dopMyna nepexosia OT pagrnaHHON MEpHI K TPalyCHOM:
. 180°
o =-——-a pao
T
Hampuwmep,
2
o=—
3
0
a® =180 27 1500
V4

[ =R

JIrHa AYTH OKPYKHOCTH

R 2
S=—-«a
ITnomans KpyroBoro cekropa paauyca R 2
3agaHus 1J151 CAMOCTOSITEIbHON padoThI:
Bapmuanr 1
1. IlepeBenuTe JaHHbBIE YKCIa U3 TPaTyCHON Mepsl B paauannyo: 75°,10°,144°,1080°.

o m 5t 11w
2. HepeBe)mTe JAaHHBIC YHUCJIa U3 pallaHHOU MCPLI B I'PayCHYIO: E ; E; T .

3. Kakoit KOOp,[[HHaTHOﬁ YCTBCPTHU COOTBCTCTBYCT YI'OJI:

431°  -731° 5t -531° R 131

6 4 3

4. Paguyc okpyxHOCTH paBeH 2 cM, O =30°. Haiitu niowmaab cekropa B em?
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5. dyra nmuHoi 0,25M cTsaruBaet neHTpanbHbii yroi 0,5 pax. Haiitu pannyc okpyXKHOCTH

Bapmuanr 2

1. [TepeBenuTe naHHBIC YKCIIA U3 TPAyCHOM MephI B paauannyro: 15°, 18°,108°, 720°.
. 7w 13

2. [lepeBenuTe JaHHBIC YUCIIA U3 PAJAMAHHON MEPHI B TPATyCHYIO: 118 ; l—z; Tﬂ

3. Kako#t Koop/IMHAaTHON Y€TBEPTU COOTBETCTBYET YIroOJI:

531°  -631° T -437° 31 16m

6 4 3

4. Paguyc okpy>xkHOCTH paBeH 2 cMm, & =150°. Haiftu miiomanb cexropa.
5. Hyra pnunoit 0,49 M cTaruBaeT neHTpainbHbiid yrod 0,7 pan. Haiitu paanyc OKpy>KHOCTH.

MPAKTUYECKASI PABOTA Ne 29
Ha3panue npakTruueckoii padorwl: /Ipumenenue OCHOBHbIX MPUSLOHOMEMPUUECKUX TOHCOECME
0151 8LIYUCTICHUSL 3HAYEHUL MPULOHOMEMPUYECKUX QYHKYULL NO OOHOU U3 HUX.

llellb paéombt: Hay‘lI/ITBCH HaXxOoAuTb 3HAUYCHHUA TPUTIOHOMCTPUYCCKHUX (bYHKHHﬁ, HCIIOJIb3Y:
OCHOBHOC TPUTI'OHOMCETPUYICCKOC TOXKACCTBO.

PesyabTarsl:

Dopmupyemuie 3n1emenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabartbiBaTh epBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOauTHh KOHTPOJIb U aHANHM3 WHPOpPMAUU 00 aKTUBaX M (PMHAHCOBOM IOJIOKECHUU
OpraHM3allH, €€ TUIaTeKEeCTIOCOOHOCTH U JOXOJHOCTH;

— 1IK 4.7. IIpoBOoAMTH MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBIABICHHBIX HapyIICHHH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnsie. 11P6 01, TPy 06.
3HAHMS:
— Tlonstue o cuHyce, KOCUHYCE, TAHT€HCE U KOTaHTeHCE.
— 3HaKu TPUTOHOMETPHUYECKUX (PYHKIIMHA MO YETBEPTAM.
— TlonsiTe 06 OCHOBHOM TPUTOHOMETPHUYECKOM TOXKJIECTBE U €TO CIEICTBHSIX.
ymeHusi: lcnonp3oBaHME OCHOBHOTO TPUTOHOMETPUYECKOIO TOXKIECTBA M CBOMCTB
TPUTOHOMETPUUYECKMX (DYHKIUN Ui ONpeleNeHusl 3HAueHHH TpPUTOHOMETPUYECKHUX
byHKUIU.
Xopn padoThr:
OcHogHoe mpuesoHoMempuyecKkoe moircoecmso u cie0Cmsusl U3 He2o:

1 T
cos’ o +sin‘a =1; 1+tg°a=———, a#—+zn,neZ;
. cos’ a
tge =20 seco = ! <2 nez: 1
9= s X Toosg F T T NES l+ctg’a =—F—,a#zn, neZ,
sin

ct a_COSa coseca = 1 azrn,ne’,; T
9 Csina sina’ ’ ’ tga -ctga =1, aiEn, neZ.
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3aganus AJ151 CAaMOCTOATENbHOM padoThI:

Ne Bapuanrt 1 Ne Bapuant 2
1 | BeluuciauTh 3HaYCHUE BBIPAKCHHS 1 | BeruuciuTh 3HaUYECHUE BBIPAKCHUS
12- cos o -4,5 . ecnu 3,5-sin a-1,5 , eciu
. 2v2 43
sin a=—= TpH 0<a<§ €OS 0.=—= MpH O<a<g.
2 | BeuMCIUTh 3HAUYCHHUE BBIPAKECHUS 2 | Beruncnuth 3HaYCHUE BHIPAKCHHS
3cos? a- 6 +3sin’ o 5sin® o +0,61 +5 cos’
npu cos a=-0.3. npu sin o= -0.4.
3 | BeuMCIUTh 3HAYCHHUE BBIPAKECHUS 3 | BeruncauTe 3HaYCHUE BBIPAKCHHS
2 cos” a+ 1 26 cos® a - 1
1 1
npu tg o= 3 npu tg o= e
4 | .Yopocrure: 4 | Yopocture:
cos®a - tg?a:(1-cos?a). sina-ctg?a:(1-sina)
5 | Yopocrure: 5 | Yopocture:
(2+cosa) (2- cosa)+ (3+cosa) (3- cosa)+
+(2- sina) (2+sina). +(3- sin a) (3+sina).
6 | Yopocrure: 6 | Yopocture:
cost—1 cost+l sint—-1 sint+1
sint sint * cost cost '
7 | Yopocrure: 7 | Yopocrture:
1-sinx cosx 1+cosx sinx
cosx  1+sinx’ sin x 1-cosx '
8 | Ymopocrure: 8 | Yopocrure:
(sino -2 cos o)+ 4 sinacos o (3sin a + 2 cos o) - 12sin o cos a

Ha3Banue npakTuueckoil padoTbl: Buinonnenue moocoecmeenHvlx npeoopasosanuii ¢ noMOuibIo

ITPAKTHYECKAS PABOTA Ne 30

dopmyn npueedenus.

Heanb

paborbl. Hayuutscs

TOXJIECTBEHHBIX IPE0Opa30BaHUM.

Pe3yabTarsi:

HCIIOJB30BATh

(bopMyIibI

MpUBEACHUA IS

Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabatbiBaTh NEepBUYHbBIE OyXTaNTEPCKHE JOKYMEHTHI,

— TIK 4.4. IIpoBoauTh KOHTPOJIb U aHAIM3 WHPOPMALUU 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU

OpraHu3aIfH, €€ MIATEeKECITOCOOHOCTH U IOXOHOCTH,

— IIK 4.7. IlpoBoAUTh MOHUTOPUHI YCTPAaHEHHUS MEHEI)KMEHTOM BBIABICHHBIX HapyIICHUH,

HEAOCTAaTKOB U PUCKOB.
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memanpeomemnsie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnusie: 11P6 01, ITPy 06.
3HAHMSA:
— TIlonstue o cuHyce, KOCUHYCE, TAHI€HCE U KOTaHIeHCE.
— Ilonsrue o ¢popmynax npuBeseHus.
ymenusi: lcnosnb3oBanue QopMmyn mnpuBeAeHHs ANA  YOPOILEHUS M BBIYMCICHUS
TPUTOHOMETPUYECKHUX BBIPAKCHHMA.
Xopn padoThl:

Jise BBIYUCIIEHHS] 3HAYEHUH TPUTOHOMETPUYECKHX (YHKIMU JI000T0 yria HYXHO yMETh
CBECTH 3Ty 3aJauy K BBIYHMCICHUIO TPUTOHOMETPUYECKHX (PYHKIIUI COOTBETCTBYIOILEIO OCTPOTO
yria.

C 3TOH LIENBI0 HEOOXOIUMO:

1. Bocnonb30BaThCsl MEPUOAMYHOCTBIO TPUTOHOMETPUYECKUX (PYHKUIUI M 100aBUTH (WK
BbIUECTh) K apryMeHTY (DYHKIUM IIeJI0€ YHUCIIO NEepUOoJIOB, YTOObI B pe3yibTaTe IOJ 3HAKOM
(GYHKLMHU OKa3aJcs yroJl, MEHbLINH 110 MOJIYJII0 OJJHOTO IeproJa.

. . . J2
[Ipumep. sin 405°=sin (360° + 45°) =sin 45° = T3

2. Bocnionb30BaThCsl CBOMCTBAMHU Y€THOCTH WM HEUETHOCTH TPUTOHOMETPUUYECKUX (YHKLIUH.

Hanpumep: tg 863° =1tg (5 - 180°- 37°) =tg(-37°) =-tg 37°
cos 1313°=cos (4 - 360° - 27°) = cos (-27°) = cos 27°.
K octpomy yriy MokHO nepeiTH, 1oJib3ysach (popMysiaMy IPUBEICHUS.

Dopmynamu npusedenuss Ha3BIBAIOTCS (OPMYJIBI, BBIPAXKAIOUINE TPUTOHOMETPUIECKHE
¢bynknuu yrioB 90°+«, 180°ta, 270°t a, 360° + @ uepe3 TPUrOHOMETPHUECKUE PYHKIIUHU YIiia
a.

VYrasl 180°+ a u 360°+ a cunTaroT 00pa30BaHHBIMU OTKJIOHEHUEM ¢ OT TOPU30HTAIBHOM OCH;
a yribel 90°+ a u 270°+ o — OTKIIOHEHUEM YIUIa 0 OT BEPTUKAJIBHOM OCH.

IIpasuna npusedenus: B neBoii yacTu GOpMYITbI IPUBEICHUS CTOUT MIPUBOIUMAS (PYHKITHS.

1. Ecau yeon obpasoean omrioHeHuem om 2opu30HmatbHol ocu, m.e., mo Ha3eaunue QyHKyuu
He U3MEHSAemcsl, a 3HaK bepeémcs mom, KOmopbulii umeem UCXoOHas YYHKYuUs B JAHHON YETBEPTH.

Hanpumep, sin (180°- ) =sin a, cos (180°-a) = - c0S a.

Il.  Ecnu yeon obpazosan omknonenuem om GepmMuKaIbHOU OCU, MO HA36aAHUE QYHKYUU
uzmensiemest ((Sin na COS, tg na Ctg), a 3nax bepémcsi mom, KOMopolil UMeem UCX0OHAs PYHKYUSL 8
OauHOll Yemeepmu.

Hanpumep, sin (90°+ a )=cos a, c0s (270°-a) = - sin a.

IMpumepsi: CocraButh (opmynbl mpuBeaeHus st 1) C0S(360°-&) u 2) ctg(90°+ ) Ha
OCHOBAHUM YKa3aHHBIX IPaBUIL.

1) Yron 360°-C mnony4eH OTKJIOHEHHWEM yria (X OT TOPU3OHTAIBHOM OCH, MOITOMY B
npaBoit yactu (HopMyJIbl IPUBEIEHHS cTaBUTCs Ucxoanas Gynkims, T.e. COSA co 3HakoM «+» niu
«-» . Eciim yron & octpslii, To yron 360°- & sBnseTcss yrjaoM 4eTBEPTOM YETBEPTH, B KOTOPOMH
KOCHHYC TOJIOKUTEIBHBIN, CIeI0BaTebHO, COS(360°- & ) = cos X .

2) Yrom 90°+Q mnonydeH OTKIaAbIBaHMEM yria O/ OT BEpTHUKAIBHOW OCH, MOITOMY B
dopmyne npuseneHus pyHkius ctg(90°+ & ) nepeitner B ko-pyHKIHIO tg & €O 3HAKOM «+» MU «-
». Ecnmu yron & — octpsliii, To yroa 90°+ (& ecTth yros BTOpPOW YETBEPTH, B KOTOPOH KOTAaHIE€HC
OTPHIIATENILHBIN, CIIEIOBATEIbHO, Ctg(90°+ & )= -tg & .
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3aganus 1J151 CaMOCTOATEILHON padoThI:
Bapuanr 1.

1. Vnpoctuts BepaxkeHue:

tg (gﬂ'—aj-tg(ﬂ'+a)—005(%+a)-Sin(7Z+0£)
a) :

3 T . T . (31
ctg( 7z+aj tg (——aj+cos(7z—a)sm(a——j+sm(——aj-cos(;wa)
5) 2 2 2 .

2. BBIYHCIUTD:

. br I or . 407 11z
a) sin—; 6)cos|—— |; 6)tg—; o)sin—; 0)ctg—.
4 3 3 3 6
r) sin(—225°) - cos(—120°) - tg330° - ctg 240°;
Bapuanr 2.
1. YopocTuTs BelpaxeHue:

sin(z - ) cos(——ﬂ)+ctg( 7r+ﬂ} ctg(z-4)
a) ;

cos(gn—a) -sin(z —a) +cos(2x — &) -sin(a—%) +tg(7 - ) -tg(gﬂ—a)
0)

2. BEIUUCINTD:

. 11x A 137 . 297 27
a) sihn—: 6)cos| —— |; —_— sSin—: o —— |
) s [ 3] 0 gsin? )cg( 3j

sin315°-cos(~210° ) -g300°- ctg (-240°)
T) ;
Bapuanr 3.

1. VIpocTHTh BHIpaKEHHE:

sin(§7r—a)-cos(a—27r)+tg(§7z+a)-tg(z—a)
a) 2 2 ;

sin(ﬂ—a)-cos@;z+aj+cosz(37z—a)+tg (37z+a).ctg(7z—a)
0)
2. BuamciauTe:

157 131 31m 41m 3n
a)tg —6)cos(— —) B) sin —F)ctg — n)ctg(— —)

2 c0s(-210°)-sin330° -tngO° .ctg (—3000) .

Bapmuanr 4.
1. Yopoctuts Bmpa)KeHHe'

cos(z + f3) - S|n(—7r+ﬁ) ctg(B—r)- ctg( T— ﬁj
a)
12



sin(gﬂ—a) -CoS(7 —ax) +sin(37z—a)-cos(g—a) +tg(7 — ) -tg(%;ﬁa)
6) .

2. Beruuciurs:

177‘[6 . 197 . 37 61nr ] 5t
a) cos G )tg( 4)B)cg 3 T) cos G mnsin( 3

sin 240°-cos (—3300 ) tg(-315°)- ctg420°;

r)

HNPAKTHYECKAS PABOTA Ne 31
Ha3Banue npakTu4eckoil padoTbl: BoinoineHue moicoecmeeHHbiX npeoopazo8aHuil ¢ NOMoubio
gopmyn crnogicenus.
Heab pa6oThl: GopMUpOBaHNE HABBLIKOB UCIOIB30BaHUsS (DOPMYIT CIIOKEHHUS MPU MTPEoOpa30oBaHUU
BBIPAYKECHHUIA.
PesyabTarsl:
Dopmupyemuie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabarbiBaTh epBUYHBIE OyXTaNTEPCKHE JOKYMEHTHI,

— TIK 4.4. IIpoBOaUTHh KOHTPOJIb U aHANH3 HUH(OpMAIMK 00 aKTHBaX M (PMHAHCOBOM MOJIOXKECHUU
OpraHM3allH, €€ IIIaTeKEeCTIOCOOHOCTH U JOXOJHOCTH;

— IIK 4.7. IlpoBoauTh MOHMTOPUHI YCTPAHEHHs MEHEIKMEHTOM BBISBICHHBIX HapyLIEHUH,
HE/I0CTaTKOB M PHCKOB.

memanpeomemnwie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.

npeomemnosie: 11P6 01, [1Py 06.
3HaHus: [loHsaTue o popmynax CIoKCHHUS.
ymenusi: [IpeoOpa3oBaHne TPUTOHOMETPUYECKMX BBIPAKEHHH C TIOMOIIBI0 (HOpMy
CJIOXKEHUSI.

Xoa padoThi:

cos(x + y)=cosx-cosy—sinx-siny
cos(x—y)=cosx-cos y +sinx-sin y
sin(x+y)=sinx-cosy +cosx-siny
sin(x—y)=sinx-cosy—cosx-siny .

1gx + ¢,
g(x+y) =5
1—tgx -tgy
1gx — 1t
1+1gx -tgy
tgx - ctgy — 1
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ctgx - ctgy +1

cig(x—y)=
ctgx — ctgy
Ipumep 1. Berancnute COS15°.
Pemenne:  mpeacraBum 15° & Bune  pasHoctu  45°—30°. Torna
€0s15° = cos(45° —30°) = cos 45° - cos 30° +sin 45°-sin 30° = g : g + \/25 % = 6 Z V2 :

IIpumep 2. YIPOCTUTE BHIPAKEHHE COS(X + y) + COS(X — Y)

Pemenne:
cos(X + y)+cos(x — y) = cos X - cos y —sin X -Sin y + cos X - C0S y +
+sinXx-siny =2c0s X-CoS Yy

3agaHus 1J151 CAMOCTOSITEILHON padoThI:

Bapuanr 1

tg13° +tg47°
9 1-1g13°-1g47°’

H 0
1. Bermcanre: a); SIN 75

3. 3 (7
2. 3nas, yro COS = 577 <a <27 | pprucnure: Sin Z—a .

Bapuant 2

1-1tg28°-1932°

1. Beruucnure: a) C031050; 0) 5 o
tg28" +1g32

T
2. 3Hag, 4TO Ssing = 1—2;2 < a < 7 , BHIUUCIIUTE: COS(a + 5) .

Bapuanrt 3

tg11° +tg34°
1-tg11° -tg34° "’

1. Beoruucnure: a) sin 150; 0)

V4
2. 3mnas, uto cosa =-0.87r<a < 37” , BBIYUCIIUTE: COS(E - aj,
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Bapuanr 4

1+1t976° -tg31°

1. Berumucnure: a) Sinloso; 0) 5 o
tg76° —tg31

3

2. 3mas, uro SN =——,— < <27 ppruncnure:

ole-3)

MMPAKTUYECKAS PABOTA Ne 32
Ha3paHue npakTHuyeckoii padoTbl: BuinoineHue moiicoecmeeHHbIX NPeodpaz08aHuli ¢ NOMOUbIO

dopmyn yosoennozo apeymenma.

Leap pabGorsl: GopMHUpPOBaHHE HABBIKOB HCIONB30BaHUS (OpMYN JABOWHOTO yria Mpu
peoOpa30BaHUU BBIPAKEHUI.

Pe3syabrarsi:

Dopmupyemoie 3n1emenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabaTsiBaTh epBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;

— 1IK 4.4. [TpoBoAUTH KOHTPOJIb U aHANTU3 MHGOPMAIIUU 00 aKTUBAaX U (PMHAHCOBOM MOJIOKEHUU
OpraHM3alliy, e TUIaTeKeCIIOCOOHOCTH U JOXOTHOCTH;

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAHEHUS MEHEJ)KMEHTOM BBISBICHHBIX HapyIICHUH,

HEJ0CTAaTKOB U PUCKOB.
memanpeomemnsie. MPIT 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnusie: 11P6 01, [1Py 06.
3nanus: [lonsaTre o popmynax ABOMHOTO yria.
ymenusi: [IpeoOpazoBaHne TPUTOHOMETPHUECKHX BBIPAKEHUH C MOMOLIBIO (popMyI
JIBOMHOTO yria.
Xon pa0doThI:
Sin2x = 2sin X - COS X
COS 2X = C0s” X —sin® X = 2c0s” X —1=1-2sin* x
2tgX
gax= 2%
1-tg“X

sin 2x
COS X

IIpumep 1. YpocTUTE BBIpa)KEHUE

sin2x  2sin X-cos X )
Pemenue: = = 2sin X
COS X COS X

COS 2X
SINX+COSX

cos2x _ cos®x—sin®x _ (cos x—sinx)-(cos x+sinx)
SINX-+COSX  SINX+COSX Sin X -+ COS X

Ilpumep 2. YIpocTUTE BBIPAKEHUE

Pemrenue: =COSX—Sin X,
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3anaHus 1J151 CAMOCTOATEILHON padoThI:

1 BapuaHT 2 BapuaHT

1) 20 sin a cos a 2)4sin Z cos x 1) 10 sin a cos o 2) 6 sin 7 cos
8 8 12 12

3) sin 60 cos 60, 4) sin % 2a - cos ? 2a 3)sin3acos 30 4) sin’ 50 - cos? 5a

) 2tg94a T 2tg 2

5) 1-2 sin?Z 6) —— 2 2. gsa

) i ) 1 tg%4a 5)2cos® o -1 6 15722

7) 12 sin 230, cos % 3a. 8) sin % cos % 7) 20 sin 2 44 cos 2 4 8) sin 2 s X

MNPAKTUYECKAS PABOTA Ne 33
Ha3Banue nmpakTu4eckoii padoThl: BvinonHeHue moicoecmeeHHbIX npeodpaz0eanuil ¢ NOMOUbIO
@opmyn noNOBUHHO2O apeyMeHma.
Heab pa6oThl: (GOpPMHUPOBAaHHWE HABBIKOB HCIOIb30BaHUs (OPMYJ TMOJOBHHHOIO YIja MpH
peoOpa30BaHUU BBIPAKCHUH.

PesyabTarsl:
Dopmupyemoie 3n1emenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabartbiBaTh epBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOoaUTHh KOHTPOJb U aHATHM3 WHPOpPMAIKUU 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3alyH, €€ MIaTeKECIOCOOHOCTU U JOXOJHOCTH;
— IIK 4.7. IlpoBoauTh MOHMTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapyLICHHH,

HEJIOCTAaTKOB U PUCKOB.
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnosie: 11P6 01, [1Py 06.
3Hanus: [ToHsTre o popmynax MOJOBUHHOTO yTJa.
ymenusi: [IpeoOpa3oBaHne TPUTOHOMETPUYECKMX BBIPAKEHHH C TIOMOIIBI0  (HOpMy
MIOJIOBUHHOTO yTJIa.
Xoa padoThi:
Dopmynvl nOIOBUHHO20 ApyMeHmMa
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,a l—cosa
1) sin"—=——
2 -
2 0 1 +Ccosa
2) cos e i
2
,a l1—cosa
3) tg"—=
2 l+cosa
o sina l1-cosa
4) rg— =—
2 l+cosa Sino
, & l1+cosa
5) ctg"—=
l-cosa
o sin o l+cosa
0) cig —= e
l-cosa sino
Ilpumep 1:]lano: Pemenue:

sina=0,6,0°<a<90°

o . a a a
Haintu: sm;, cos;, tg;.

1) 3nas sina, M0 OCHOBHOMY TPUTOHOMETPUYECKOMY
TOXJECTBY, HAWIEM COS ('

cos’a = 1 —sin*a
cos’a=1-10,36 =
cosa =0,8

2) Ilo dopmynaM NOJOBUHHOTO yIJIa:

1— cosa
2

0,64, T.x. « € [ yeTBepTH, TO

a

1 — cosa
sin? = =—

a
<=> sm—

1—0,8

sm— 1

1+ cosa
cos— /

’1 + 0, 8
cos— 0,

a

0,

O

— cosa

1 + cosa

2

tg

_ 1—cosa
1+ cosa
_1
9 3

V0, ’COSEZV ) ;tgzg

tgz

OrtBer: sm; =
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Ipumep 2: Haiinure tg 5?”. Pemenne: Vcrions3ys popmyy tg% — 1cosa

sina

RY/4 1 T
57 1—cosT 1—cos(n+z)_1+cos—

Mg T T _sm T . ANa—
sin—- sin (n + Z) sing
V2
1+ 24 V2 B
Tz v
2
=—/2-1
Orser: —V2 — 1
3aganus AJ151 CAaMOCTOATEILHON padoThI:
BapwuanT 1 ‘ BapuanT 2

. a a a
1) Beruuciure sin 5,C0S—, tg 2> CCIIH:

L4 3w 1 T
sina ==, a € (1.5) cosa=—=,a € (5;7)
2) Jloka3aTh TOXIECTBO:
1+sin(E—6t) a)l—COS ¢ = tg £
a) cos?3t = — sint 2
0)2sin?2a = 1 + sin(270°— 4a) 0)2c0s?(45°+ 3a) + sinba = 1
3) BeruuciauTs:
a)sin 22,5° a)sin15°
3n 3
6) 5 )3

MPAKTUYECKASI PABOTA Ne 34
Ha3Banue nmpakTudeckoid padorwi: [IpeobOpazosanue cymmvl mpucoHOMempuiecKux QyHKyuil 6
npouseeoeHue.

Hear pabGorbl: Ha  KOHKpPETHBIX TpuUMepax  HAy4dUTbCs  NpeoOpa3oBbIBATb  CyMMY
TPUTOHOMETPUUYECKUX (YHKLUH B IPOU3BEICHHE

Pe3yabTarsl:

Dopmupyemote 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpaOaTsiBaTh epBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;

— 11K 4.4. [TpoBoAUTH KOHTPOJIb U aHATU3 UHPOPMAIIMU 00 aKTHBAaX U (PMHAHCOBOM MOJIOKEHUU
OpraHM3allH, €€ TUIaTeKeCTIOCOOHOCTH U JOXOJHOCTH;

— TIK 4.7. IlpoBoAuTh MOHMTOPUHI YCTPAHEHUS MEHEI)KMEHTOM BBISBICHHBIX HapyIIECHUH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.

npeomemnosie. 11P6 01, TPy 06.
3HaHus: [lonarue o popmynax npeoOpa3oBaHUs CYMMbI TPUTOHOMETPUUECKUX (PYHKIIMA B
IIPOU3BE/ICHUE.
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ymenusi: IIpeoOpa3oBaHue TPUTOHOMETPUUECKHX BBIPAXKEHUNH C TMOMOIIBI0 (opMyl
npeoOpa3oBaHusl CYMMBI TPUTOHOMETPUYECKUX (PYHKIIHI B TPOU3BEACHUE.
Xon paboThl:
s mpeoOpa3oBaHusi anreOpandeckoil CyMMbl TPUTOHOMETPUUYECKHX (YHKUIMN B MPOU3BEACHUE
MPUMEHSIFOTCS (JOPMYJIBI:

sina +sinf = 2sin= ﬁcos—ﬁ
sina —sinf = 2sin< ﬁcosTﬁ
cosa+cosf = 2 cos = ﬁcosTﬁ
cosa—cosf = 2sin< ﬁsmﬁ—
_ sm(aiﬁ)
tga ttgf = cosacosf’
Ilpumep 1. Bbraucinuts: COSl— - COSS—”
12 12
Peuwienue:
11z 5z 11z 5z 167 67

==
Wr (5T 5 e 12 12 oo 122 12 _ .5 gjn 12 .gjpl2

COS——- COS — =
12 12
=-2 Sln— Sin ——-2-£-£--\/—
3 4 2 2 2

N R

Ipumep 2. BuIYUCIUTE: COS (%- B)- cos (%+ B)

Pewenue:
T V2 T T
T 7 Z—ﬁ+z+ﬂ Z—ﬂ—z—ﬁ
cos (—- fB)- cos(=+ =-2 Sin - Sin =
(7 A) 3+ F) 5 5
. . 2 . .
=2Sin % Sin(-8) = 2% Sin g =2 Sin B
3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
1 ¢éapuanm ‘ 2 eapuanm
IIpeoOpa3yiiTe B npousBeaeHune
1. sin 60° + sin 40° 1. cos 70° + sin 40°
2. cos 10° — sin 20° 2. cos 75° + cos 15°
3. cos 20° — cos 80° 3. tg25° — Ctg70°
4 RY/4 s 4 s 4 7
: COS T — C0S 75 . sin 17 sin 12
5 .5t 0w 5 . 3m . 5m
| 12 712 ' 914912
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s T o m m
6. tg(z+x)+tg(z—x) 6. sm(g-i-a)—sm(g—a)
Bouruncamnre:
7. t922°30°-tg67°30° 7. tg13°30°+tg76°30°
. or .7 V4 ir
8. SIN——SIN—. 8. COS— +C0S—.
12 12 12 12
IIpeoOpa3oBaTh B Npou3BeeHNe:
9. 2cosa+1 9. 2cosa+ /3
YupocTturs:
2 T 2 T
CcosS -—) - CO0S +—);
10. (o 6) (o 6) 10. cos® (oc-%)-cos2 (o +%);
IIpeoGpa3yiite B cymmy
7. sin 459 sin 15° 11. cos 35%sin 33°
7 T
8. 50° 15° 12. — oS —
cos cos €0S T COS =
Q. 4cos(a + B) cos(a — B) 13. 12sin(—9a) sin 4a
a 3a
10. 4coszcosasin7 14. cos(a + B) cos(2a + B)
s s s s
11. 4 cos (E - x) cos (ﬁ + X) 15. 4 cos (E + x) sin (5 - x)

Heabr paboThI:

IMPAKTUYECKAS PABOTA Ne 35
Ha3panme mnpakTuveckoii padoThI:

QdyHxyuti 6 cymmy.

IIpeobpazosanue npouzgedeHuss MpUSOHOMEMPULECKUX

TPUTOHOMETPUUECKUX QYHKIHH B CyMMY.

Pe3yabTarsl:
@Dopmupyemvie nemenmot IIK (npoghpeccuonanvno opuenmupogannoe cooepiicanue):

memanpeomemnsie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

Ha KoHKpeTHBIX mpHuMepax HayduTbcs MpeoOpa3oBbIBaTh MPOU3BEICHUE

IIK 1.1. ObpabatbiBaTh NepBUYHBIE OYXTalTepCKUE JOKYMEHTHI;

I1IK 4.4. IIpoBoauTh KOHTPOJb U aHAINU3 UH(POpManuu 00 aKTUBaX U (UHAHCOBOM IOJIOKEHUH
OpraHu3al|H, €€ MIATeKECIOCOOHOCTU U TIOXOJHOCTH;
IIK 4.7. IlpoBOOUT MOHHUTOPHUHI YCTPAHEHHS MEHE)KMEHTOM BBISBJICHHBIX HApyLICHUH,

HEAOCTAaTKOB U PUCKOB.

MPP 02.
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npeomemnosie. 11P6 01, TPy 06.
3HaHusi: [lonstre o dopmynax mpeoOpa3oBaHUs MPOU3BEACHHUS TPUTOHOMETPHUUCCKHX
byHKUIUH B cCymMMYy.
ymenusi: [IpeoOpa3oBaHue TPUTOHOMETPUYECKHX BBIPAKEHUH C TOMOILIBIO (HopMyn
npeoOpa3oBaHus MIPOU3BEICHUS TPUTOHOMETPUIECKUX PYHKIIHA B CYMMY.

Xox pabdoThI:

[Tpu BBINOIHEHNH 33aJaHHI TIO JAHHOW TEME HYXKHO YMETh IPUMEHSATH CIIEAYIOIINE (GOPMYIIbI:

1. ®opmyiel mpeoOpa3oBaHus IPOU3BEACHUSI TPUTOHOMETPHUECKUX (DYHKIIUN B CYMMY:

sina-cosf = %[sin(a + B) + sin(a — B)I;
cosa-cosf = %[cos(a + B) + cos(a — B)]I;
sina-sinff = %[cos(a —B) —cos(a + B)].

Ilpumep 1. IIpeoOpazoBaTh NPOU3BEACHUE B CYMMY
sin(43° — 19°) + sin(43° + 19°)

sin43°-cos19° = > =3 (sin 24° + sin 62°)

3agaHus 1J151 CAMOCTOSITEILHON padoThI:
1. 3ameHuTe NpoU3BeAeHNE TPUTOHOMETPUYECKHX PyHKIMI CyMMOM:

1) cos 52° cos 22°; 5) cos 50° cos 58°;
2) 2sin52° cos 8% 6) sin 31°cos 41°;
3) sin 52°sin 7°; 7) 2sin 24° sin 44°;
4) Zcosicosf; 8) Zsinﬁcoss—n.
10 4 7 14

2. YI'[pOCTI/ITe BbIPAKCHUS:
1) cos 3o cos o — oS 7o €os S5a;  3) sin 4 cos 3B —sin 5B cos 2f3;

2) cos 3a cos o —sin 3a sin o 4) sin 4 cos 3B — cos 4f sin 3.
3. IlpoBepbTe paBeHCTBA:

V3 V3

1) cosSO°+25in40°sin10°:7; 4) 2c0s40°cos10°—cos50° =——

2
. . 1 H o Ocjg (0] 1
2) 25N 25°¢c0s5° —sin20° = —. 5) sin 20° + 2cos 25°sin5 :E.

3) sin5a.—2cos4asinoa=sin3a; 6) €oS3a— 2 sin 2 Sin 5a = €os 7a.
4. Beruucanre:
4 3n

. 437'C
1) tg 15° +tg 75°; 5) Sin E—COS E

) ) . 43 4 3T
2) cos” 3+ cos”1-cos4cos 2; 6) SIN §+COS ry

3n

. 637’5 6
3) tg4l°tg43°tg45°tg47°tg49°;  7) SN §+COS R
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g . gT
4) tg 20° tg 40° tg 50° tg 70°; g) Cos g—sm 5

MPAKTUYECKAS PABOTA Ne 36
Ha3Banune npaktuyeckoi padorsl: [Ipeobpazosanue mpuesoHoMempuyecKux 8blpaddceHuil.

Heas padorbl: PopMHupOBaHUE YMEHHH NMPeoOpa3oBaHUs TPUTOHOMETPUUYECKHX BBIPAKEHUH Ha
OCHOBE paHee U3yYCHHBIX TPUTOHOMETPUIECKUX (HopMyII.

PesyabTarsl:

Dopmupyemote 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. O6pabaTbiBaTh IEPBUYHBIC OYXTAITEPCKHUE TOKYMEHTHI,

— TIK 4.4. IIpoBOaUTH KOHTPOJIb U aHAIHU3 MUH(OpMAIMK 00 aKTHBaX U (PMHAHCOBOM MOJIOXKEHUU
OpraHM3aliM, €€ IUIaTeXKECTIOCOOHOCTH U JOXOJHOCTH;

— IIK 4.7. IlpoBoauTh MOHHMTOPHUHI YCTPAHEHHUSI MEHEIKMEHTOM BBISABJICHHBIX HapyIICHUH,

HEJIOCTAaTKOB U PUCKOB.
memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.

npeomemnusie: 11P6 01, [1Py 06.
3Hanus: [lorsarue o TpuroHoMeTpudeckux Gopmymax.
ymenusi: IIpeoOpa3oBanue TPUTOHOMETPHUYECKHX BBIPAKEHUH C TOMOIIBIO PA3TUYHBIX
TPUTOHOMETPUYECKHUX (POPMYII.

Xon padorhl:

[Tepen BrIONHEHHEM pabOTHI TOBTOPHUTE BCE H3YUYEHHBIE paHee (GopMyIibl:

Bapuanm 1.
Al. Yrpocrture Beipaxkenne  SIN 2o -Sin 3o, — COS 2aL - €OS 3. — COS Sa .
2 2 2

OL—4Sin20L, ecmu COS OL==.

A2. Beiuucnute 2COS 7

A3.V sin 27 cosﬂ+00527[ sin7Z
. IIPOCTHUTC BBIPAKCHUC - ° —_ - ° —_ .
P P 15 5 15 5

A4 Y sinZ . cos = —cos~ -sin =
. YIIpocTute BhIpasKeHHE 3 1 3 1
AS. Boumcare:  Sin (1800 ~60° ) + COS( 270° +30° )
1-tg “a
cos 2o
A7. Beruucnure: COS( 270° +60° ) + COS(:|.80o ~60° ) .

A6. YpocTuTe BhIpakeHHE

A8. YpocTuTe BBIpaKeHHE (1 + ctg %0 )(cos 20— 1) .

A9. Haitnute 3Ha4eHUE BBIPAKEHUS

5C0S X -SiN2X —5C052X-SinX, eciu cos(%+ x) =

ullw

A10. Haiinute 3HaueHUE BBIPAKEHUS
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5c0sX-Sin2X+5c0s2X-SINX, ecin 5005(§+3x) =-2.

Al1. Yripocrure Beipakerue COSX - cos(g + x) +3—sin2x.
A12. Yupocrute Bbipaxenne COSXCOS(2w— X )+ 2 —sin .

A13. Yrpocrute Beipaxenue  SIN 5o - Sin 3oL + €0S 5o - €0S 3oL — €oS 8ot

3

] . 2
A14. Beruncnure 4SII’]20L—1200820L, ecmm SIN OL=§.

B1. Haiiqute 3HaueHUE BhIPAKECHUS ﬁCOSOL — %, ecm SinaL = — \/g, o e |:900; 2700:|

B2. Haiinqute 3HaueHUE BBIPAKECHUS \/g CosSa, ecm sina = % , — g <o g
Bapuanm 2.
. . 2 2 . 1
Al. Haiinute 3Ha4eHUE BbIpaKEHUS 7—24sINn“o.-CoS”~ a , ecmu SIN 200 =— 6
) 2 .2 2
A2. Beruncimre  4SIN“a—5C0S” o, ecnmm SIN o= 3

A3. Y cos” CoS id sin” sin i
. IIPOCTUTEC BBIPAXKCHUC - - _ = —_— - .
P P 7 a2 7 42

4. S H[)OCTI/ITe BBIPa.)KeHI/Ie ° : .

AS. Beraucure: COS(:|.800 +60° ) — COS( 90° +60° )

2

A6. YpocTute BhIpakeHHE (
COS o

—tgzoc)—Zsinzoc.

A7, Boraucmre: cos(36o° +45° ) + cos( 270° — 45° ) |

8ﬁn2a

1+tgzoc

A9. HaiinuTe 3HaU€HNE BBIPAXKECHUS

A8. YnpocTture BbIpakeHHE

3cosX-sin2x —3c0s2X-sin X, ecmu Sin(3m+ x):—é.

A10. Haiinute 3HaueHUE BBIPAKEHUS
5sin2x-sinX+5c0s2X-CosX, ecorm 5cos(5m—X) = 3.

A11. Yupocture Bhipaxenne 2(COS4X-COS7X+SiN2X)+ 2-sin4x-sin7x.
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A12. Yrpoctute Bepaskerne SiN OLCOS(?,—ZTE + OL) ~1-cos’a.
. 1

A13. Haiimure COS 20, ecoim COS oL =— 1

. 2 2
Al4. Beruucaure 9Sin“o—4, ecom COSOL=— 9
B1. HaiinuTe 3HaueHue BbIpaKEHUS «/ECOS( 27+ OL), ecim SinoL = % , — g <o< g

. J26 1 . 5
B2. Haiimure 3Hauenue BhpaxkeHus — +/26COSo — 5, eciu SINoL=-— E ,
oce[—900; 900].
Bapuanm 3.
. 2 2
Al. Hajizure COS“ o, ecim COS 200 = 3
) .2 2

A2. Beruuciute  4SIn 2 a—-5 0032 o, ecou SIN- o= §

A3.

A4.

AS.
A6.
AT.

A8.

A9.

3sin2x-sin X —3c0S2X-CoSX, ecin COS(3m—3X)=

\Y% cos” coS il sin” sin id
IIPOCTUTE BBIPAXKCHUC " o - .
5 20 5 20

y sinz-cos4—”+cos£-sin—”
MIPOCTUTE BBIPAKEHUE 7 21 7 o1
Brruucnure: COS(9Oo + 300 ) + COS(360o — 600 )

16cos2 o
1+ctg )

Bramcmure: cos(36o° +45° ) + cos( 270° — 45° ) |

8ﬁn2a

1+tgzoc

Haiinnre 3Ha4eHne BBIpa)KEHUS

prOCTI/ITe BBIPpAXKCHUC

Yrpocture BelpakeHue

2
1

A10. Haiinure 3HaueHNE BbIpaKEHUS
3sinXx-sin3x —3cos X - CoS3X, ecmu 3cos(4n—4x)=—1.

All. YnpocTute BelpaxkeHue COS% . COS(%( 21 — X)) —3-sin 2

X
>

A12. Yupoctute Boipaxkenne C0S2a-C0S(2(2mw+a))—3—sin 224

A13. Berunciure 8 —140082 o, ecu SINoL=—=,

1
7
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Al4. Ynpocrturte Bbipaxenne  SiN 6o - COS 4o + Sin 4o - oS 6o — 25in 100 .

B1. Haitnute  3HaueHue  BBIpaKECHUS E COS(E — OL) , €CJIn Cosa = 2 ,
2 2 13
0. 0 . .1

ae|1807; 360" |.B2. Haiiaurte 3HaueHue BBIPAKEHUS \/ECOS( 27 + OL) , ecim SINOL= E,

7T 7T
—=<as<—.

2 2

Bapuanm 4.
2

Al. Haiinute 0082 o, ecau COS 200 = §

. 1
A2. Bemmemnre 50082 o -1, ecm SINaL= e

A3. Ypocrure Beipaxenne  C0S54° -€0S9° +5sin54° -sin9°.

Ad4. Y sin 27 coS il coS 27 sin id
. IIPOCTUTC BBIPAKCHHUC I - - ° - .
P P 5 15 5 15

AS. Beruucnure: COS(360o ~-60° ) + COS( 270° +60° ) .
dgza—l

cos 2o
A7. Boumciure:  Sin (3600 —45° ) + COS( 270° + 45° ) .

A6. YripocTuTe BbIpaXeHHE

A8. Ynpocrure Bepaxenne  ( COSaL+Sina) 2 +sin2a.

A9. HaiinuTe 3HaueHUE BBIPAKEHUS

7COS2X-COSX+ 7SIN2X-SINX, ecnu 7sin(3—n— x)

2.
2

A10. Haiinnre 3Ha4eHNE BBIPAXKCHUS

15sinX-sSin3x+1,5c083x-CcoS X, ecin 4sin(2x+g) =-2.

Al1. Ynpoctute Beipaxenue SIN X, 003(1(3—7t + X)) +1- COS2 % .

3 3\ 2
A12. Vpocture Bripakenne COS3B-SiN(3(mw+P))—2+15-sin6p.
2 .2 2 3
A13. Beruuciure 10C0S” ao—SIN“ o, ecom COS™ Ol = g .
y 3
Al4. Haiimure  COS 20, ecmm SIN oL =— 7
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B1. Haitnute 3HadyeHWe  BhIpaKeHUSA 1—,/%sin(a+n), eciu COSOLZ\/% ,
ae| 0% 180° |

B2. HaiinuTe 3HaueHue BhIPAXKEHUS ECOS( T — OL) , €CII1 sina = i , o e |:00; 900:|

Ne

MMPAKTUYECKAS PABOTA Ne 37
Ha3Banue mnpakTuyeckoii padoTbl: /Mccnedosanue ceolicmé u NOCMpoeHue 2pagukos
MPUSOHOMEMPUYECKUX U 0OPAMHBIX MPUSOHOMEMPUUECKUX DYHKYUIL.
Heab padorbl: Ha KOHKPETHBIX MpUMEpax HAYYUTHCS CTPOUTH TPUTOHOMETpUYECKUE (DYHKIHH,
OIIpEAEIATh UX OCHOBHBIE CBOMCTBA.

Pe3yabTarhi:

Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabartbiBaTh iepBUYHBIE OyXTaITEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOaUTHh KOHTPOJb U aHATHM3 WHPOpPMAKUU 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHM3alH, €€ IIIaTeKEeCIIOCOOHOCTH U JOXOJHOCTH;

— IIK 4.7. IlpoBoauTh MOHMTOPUHI YCTPAHEHHs MEHEKMEHTOM BBISBICHHBIX HapyLIEHUH,
HEJ0CTaTKOB U PUCKOB.

memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnosie: 11P6 01, [1Py 06.
memanpeomemnusie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnsie: 11P6 04, I1P6 05, TPy 08
3HAHMSA:
— Ilondarue o rpadukax TPUrOHOMETPUUYECKUX PYHKIIUH.
— Tlondartue o 0651acTH ONpeeNeHNs U 3HaYeHUs,, MOHOTOHHOCTH, SKCTPEMYyMax U HYJSIX
GyHKIUH.
ymenus: [loctpoenue rpagikoB TPUTOHOMETPUYECKHUX (DYHKIUI.
Xoa padoThi:
I'paduxu pynkiumii y = sinA, y = cosA, y = tg A, noctpoenHsle 115 auanasona ot 0° 1o 360°,
MOKa3aHbl HA PUCYHKAX HIKE.

| | y=sinfl | . y=cosA
v oo o
7L [ | ! I
0,5/ | | | |
I | | | | !

i : |

| 1 |

! : 1 |

| | | :

210 20 330 | 0.5 lno :m.?iﬂﬁﬂ?

| I
|
|
i

-h=—— 4 —t—t 1 — —
30 60 90_. 150 |~ 240 | 300, 1360 1360
0.5 0,50 WIW A g5 06000\ 750 1 24071 300 360y
-7 [ | -T- | |
| | 1

I'paduk pyskmn y = sinA(cunyconsa) ['padux pyHKIMU y = coSA(KocuHyCcOHUa)

86



1 1

y ! :

|

| .

| |

. 120 !
| 30 60 90

|
|
4 !
ﬁ 270 330
- T
360
-3 : A
-4 [
I

I'paduk pynkuuu y = tgA(Taurencounaa)

CHHyCOI/IL[aJILHLIe H KOCUHYCOMAAJBbHBIC rpa(bmm

y y=sin2A v y=sin{1i2)A
T - T
/2 1"-
'__r b
/| S A
| |
L3 o L3 " An
o a0 180 27 360
\\' r
" s N, p
™. & -
1 e 1l S
y=8inA F:s-mﬂ

r .y = sinA = sin(1/2)A
I'paduk. y = sinAuy = sin2A (cunycousl). paduk. y = sind uy = sin(1/2)
(cunycoumpl).
f_ y=cos2A ;"_ y=cos{l/2)A
. -
s i
. s
Ik\'-. | I/l{ A
0 180° 270" 3260
-~
. N g
-7 y=cosA -7
I'padux. y = cosAny = cos2A I'papuk. y = cosAny = cos(1/2)A
(KOCHHYCOUJIBI) (KOCHUHYCOU/IBI).

Ilepuoanyeckue pyHKIUN U IIEPHO

Kaxnplii u3 rpadukoB QpyHKIMIA, TOKa3aHHBIX HA YETHIPEX PUCYHKAX BbIIIE, [IOBTOPSIETCS
IIPU YBEJIMYEHUH yTi1a A, IO3TOMY UX Ha3bIBAIOT MePUOANYECKUMH PpyHKUusAMHU. OyHKIMN
y = sinA uy = cosA nosropsoTcs yepes kaxasle 360° (umu 21 paauan), mosromy 360°
Ha3bIBAETCS] MEPUOAOM TUX QYHKIMH. OYyHKIMH Y = SIN2A Uy = c0S2A NOBTOPSIOTCS Yepe3
kaxaele 180° (wu m paguan),mostomy 180° - 310 IepHOA VIS JAHHBIX DYHKIIMIA.

B obmiem cniydae ecniu y = sinpA uy = cos pA (Tae p - KOHCTaHTa), TO MePHoJ] PyHKIIHH
pasen 360°%p (umu 2n/p paguan ). Ciie0BaTeNnbHO, €cln Y = sin 34, To mepuos 3Toit GyHKIHN
pasen 360°/3= 120°, ecniu y = cos4A, To nepuof 31oit hyHkiuu pases 360°/4= 90°.

Amminryaa

AMILIMTYI0M Ha3bIBa€TCS MaKCUMaJIbHOE 3HaUeHUEe cuHycouabl. Kaxapiit u3 rpaduxos 1-4
nMeeT ammuutyay +1 (T.e. oHu KosebmroTess Mexxay +1 u -1). OnHako, ecnu y = 4sinA, xaxmaas u3
BEIMYMH SinA yMHOXaeTcs Ha 4, TakuM 00pa3oM, MaKCHUMalbHas BEJIMYMHA aMIUIUTYAbI - 4.
Amnanoruuno 1 y = 5cos2A ammmTyna pasHa 5, a nepuon - 360°/2= 180°.
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¥ y=3sin2A IIpumep 1. IToctpouts y = 3sin2A B quana3zoHe

3 ot A= 0° 10 A=360°.
A Pemenne: Ammutyaa =3, nepuos = 360°/2
Da L] o II. o ‘IO :1800l
90 e 27 360 I'paduk. [Mocrpoenne y = 3sin2A (cunycouna).
3]
¥ = 4C0S2A
4- v -
IIpumep 2. [TocTpouts rpaduk y = 4cos2x B
nuana3one ot x=0° 1o x=360° | A
Pemenne: Ammuryna = 4. nepuos = 360%2 i 00" 180" 270" 260
=180°.
I'padux. [Tocrpoenue y = 4cos2x P

(kocuHycousa).
Yriibl 3ana31bIBAHUsI U ONlepPesKeHu sl
KpuBsble cuHyca 1 KOCHHYCa HE BCeraa
HaunHarotcs B 0°. UTOOBI y4ecTh 5T0 06CTOATENLCTBO, IEPHOANYecKas (yHKIHS OPEICTaBIAETCS B
Buze y = sin(4 + a), rae o - casur ¢assl
OTHOCHUTENILHO ¥ = SIiNA uy = cosA.
CocTaBuB TaOIMIy 3HAYEHUH,
MO>KHO ITOCTPOUTH rpaduk PyHKITUN
y = sin(A — 600), moka3aHHbBIN Ha pUC.
cnesa. Ecnu kpuBast y = sind

HaunHaercs B 0°, To kpuBas y = sin(A —
60°) naunnaercs B 60° (.. ee HyneBoe

snauenue Ha 60° pasee). Takum

06pazoM, ToBopAT, 4to y = sin(A — 60°)
3ama3abIBaeT OTHOCUTENLHO Y = sind Ha 60°.
I'paduk. y=sin(A-60°) (cunyconna).

CocTaBuB TaOJHILy 3HAYEHHH, MOKHO
noctpouTh rpaduk Gynkuun y = cos(4 + 459),
TIOKa3aHHBIM Ha puc. HWke. Eciu kpuBas y = cosA
naunnaercs B 0°, To kpuBasy = cos(A + 45°)
HaunHaercs Ha 45° neBee (T.€. ee HyneBas BEJIMIUHA
HaxoauTcs Ha 45° panpiue ). Takum 06pa3zoM, TOBOPST,
uto rpaduky = cos(A + 45°) onepexaer rpaduk y = cosA na 45°. Ipaduk. y=cos(A+45°)

(xocuHycoua). y X
-~ ¥=cosA Y=Cos{A+45
N Ny

i
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B o0miem Buze, rpagux y = sin(A4 — «) 3ana3apiBaeT OTHOCUTENBHO Y = SinAHa yroi o.

Kocunycouaa umeeT Ty e GopMy, 4To U CHHYCOMa, HO HaunHaeTcs Ha 90° neBee, T.e. omepesKaeT

Ipumep 4.IToctpouts rpaduk y =

7sin(2A — m/3) B Auamnas3oHe ot A=0° no

A=360°. Pemenue:

Awmmuntyaa = 7, nepuo =2m/2= m paauaH

B obmiem cniydae y = sin(pt — a)

3ana3abIiBaeT OTHOCUTEJIbHO Y =

sinpt Ha a/p, cienoBarensHO 7Sin(2A —

m/3) 3ama3/pIBaeT OTHOCUTENBHO 7SinZ2A Ha

(n/3)/2, T.e. Ha /6 paguan uan Ha 30°,

I'paduk. y = 7sin2Any = 7sin(24A — n/3)

(cunycoupl).

3agaHus 1J151 CAMOCTOSITEILHON padoThI:
[Toctpoiite rpaduku QyHKIMIA:

ee Ha 90°. CireioBaTeNIbHO, COSA =

sin(A + 90°). lpumep 3. IToctpouts
rpapuk y = 5sin(A + 30°) B quanaszone or
A=0° o A = 360°

Pemenue: AMmuryna =5,
nepuon = 360%1 = 360°. 5sin(A +
309 onepexaer 5sind na 30°r.e.

HaunHaeTcs Ha 30° panbiie.
I'padux y=5sin(A+30°)
(cunycouma).

y=Tsin{ZA-n3)
g

1 ¢éapuanm 2 eapuanm
1. y = 3sinx y = 2C0SX
T . I
2. y=cos(x+§) y=sm(x—g)
3 = tg= = Ctg=
: y = g2 y= g3
. s _ I
4. y=231n(x—5) y—3cos(x+§)

Onpenenute cBoiicTBa PYHKIMU B 3a1aHUH 1o Ne 2.

Tect Ne 1 mo Teme: «PacriozHaBaHue rpa)MKOB TPUTOHOMETPUYECKHUX QYHKIMID)
Bapuant Nel




1.I'paduk kakoit GyHKIIUM H300pakeH HA pUCYHKE?
1) y=sinx =
2) Y=-—C0sX
3) y=-sinx
4) Y=0C0SX

2.I'paduk kakoi pyHKIMHM H300paKeH Ha pUCYHKE?

1) y=cosx+1
2) y=sinx-1
3) y=cosx-1
4) y=sinx+1 = n——

3. I'pauk xaxoi GpyHKINK H300paKeH HA pUCYHKE?

1) y=cosx-1
2) y=sinx-1
3) y=cosx+1
4) y=sinx+1

5.I'paduk xakoit pyHKIMH N300pakeH HA pUCYHKE?

1) y:lcosx

2) y=-2sinX

3) y:%sinx

1
4) y:—ECOSX

5. I'paduk kakoil pyHKIMM N300paxeH Ha pUCYHKe?

1) y=sinx
2) —cos(x+£j
/= 2

3) y:sin(x+£]
2

4) y=—C0SX

90



91



Bapuant Ne2
1.I'padux xakoii GpyHKIMH N300pa’keH Ha pUCyHKe?
1) y=sinx
2) Y=C0SX
3) y=-sinXx
4) y=-—COSX

2.I'paduk xaxoi (GyHKINU N300paKeH HA pUCYHKE?

1) y=sinx-1
2) y=cosx—1
3) y=sinx+1
4) y=cosx+1

3.I'padux xakoii pyHKIMU N300paXKeH HA pUCYHKE?

1) Yy=—2C0SX

—cos X
2) y=cos 3

_1g
3) y=3sinx
4) y=sin2x

4. I'paduk xakoii GpyHKIMH N300pa’keH Ha pUCyHKe?

1) y=-sinx

2) y:cos(f— x)
2

3) y:sin(z—x]
2

4) y=—C0SX

5 I'paduk kakoil pyHKINM N300paxeH Ha pUCYHKe?

=1
1) y=3cosX
2) y=C0s2X
—sin2
3 y=sing
4) y=-2sinX




INPAKTHYECKAS PABOTA Ne 38
Ha3BaHue mpakTH4eckoil padoTwl: /Icnonv3osanue ce0UCME MpUeOHOMEMpPUIecKux (QYHKYuil 6
npogheccuonanbHuIx 3a0a4ax.

Heab pa6oTbl: BeIICHUTE 001aCTH MPUMEHEHHS TPUTOHOMETPHYECKUX (DYHKIMH B Pa3IHMYHBIX
00JIaCTSIX HAYKU U MIPAKTHKH.

Pe3yabrarhi:

Dopmupyemuie Inemenmut INK (npogpeccuonanvro opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabarbiBaTh epBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOoaUTHh KOHTPOJIb U aHAIHM3 WHPOpPMALUU 00 aKTUBaX M (PUHAHCOBOM ITOJIO)KEHUHU
OpraHu3aly, ee IIaTeKecroCOOHOCTH U JOXOTHOCTH;

— IIK 4.7. IlpoBoauTh MOHMTOPUHI YCTPAHEHHUSI MEHEIKMEHTOM BBISABJICHHBIX HapyIICHUH,
HEJ0CTaTKOB U PUCKOB.

memanpeomemnsie:. MPIT 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,

MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnosie: 11P6 01, I1PG 04, TTP6 05, ITP6 06, I1P6 14, TPy 16, ITPy 18, TPy 19.
3HAHMSA: CBOWCTBA U rpa)uKN TPUTOHOMETPUIECKUX (PYHKITHI.
YMeHHsI: IPUMECHEHHE TPUTOHOMETPUYECKUX (POPMYIT ISl pEIICHHS TPAKTHYECKUX 3a/1a4.
Xoa padoTbI:
Hcnone3ys pa3nuuHble HCTOYHUKU MH()OpMALUK, HAWIUTE OTBET HA CICAYIOIIMN Ha BOMPOC: KaK
UCTIOJIB3YIOTCS] TPUTOHOMETpHYECKUE (PYHKIINU B:
1) AcrtpoHomuu;
2) Hasurauuy;
3) AkycTuKe;
4) Onruke;
5) buonoruu;
6) Menuune;
7) CeiicMoIOTHH;
8) Merteopoinoruu;
9) ApXHTEKType U CTPOUTEIBCTBE;
10) Kaprorpaduu;
11) Pa3paboTke KOMITBIOTEPHBIX HIP.
A Taxke IpUBEIUTE el CBOU IPUMEPHI HCIIOIb30BaHUsI TPUTOHOMETPUUECKIX (PYHKIIHH.

ITPAKTHYECKAS PABOTA Ne 39
Ha3Banue npakTuyeckoi padorbl: Pewenue ypaguenuii 6uoa Sin x=a u cos x=a.

Ilesan padoThl: BeipaOoTaTh HABBIKK PEIICHUS MPOCTEHIIUX TPUTOHOMETPUUECKUX YPaBHEHHI.
Pe3yabTarsl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabatbiBaTh epBUYHBIE OyXTaITEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBoauTh KOHTPOJIb U aHAIM3 WHPOpPMALUK 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|H, €€ MIaTeXeCOCOOHOCTH U TIOXOTHOCTH;

— IIK 4.7. IIpoBOANTH MOHMTOPUHI YCTPAHEHHs MEHEI)KMEHTOM BBISBICHHBIX HAPYILICHHIA,
HEJ0CTaTKOB U PUCKOB.

memanpeomemnwie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.

npeomemnuie: 11PG 03, ITPy 07.
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3HaHuA: [loHATHE O NPOCTEHIIMX TPUTOHOMETPUYECKHX YPABHEHHSAX M METOJAaX HX
peLieHus.
yMenus: HaxoxneHue KopHeH POCTENIINX TPUTOHOMETPUYECKUX YPABHEHUMN.
Xopn padoThl:
VYpaBHeHus BHUJA: COsX=a, sinx=a , Ha3bIBAIOTC npocTenmumu

TPUTOHOMETPUYECKUMH YPABHEHUSIMU.
Jlns penieHus: npoCTEHIINX TPUTOHOMETPHUUECKUX YpaBHEHUI puMeHsieM (GOpMYIIbL:

cosx=a, |a<1
X =ztarccosa+2/m, nez npu a)0
X =+(zr —arccosa+2zm,n e z npu a0.

Yacmusie cnyuau:
npu a=1 xX=22, Nez;

npu a=0 X:%+7zn, Nez;
npu a=-1 X=x+2m, Nel.
sinx=a, |a <1
x =(=1)" -arcsina+ 7k, k e z, npu @)0,

X = (=1)“"*arcsina + K,k € z, mpu a(0.

Yacmuole Cﬂyqau:

npu a=1 x:%+27zk, kez;

mpu a=-1 X:—%+27zk, kez;

npu a=0 x=7K, kez.
Heobxooumo nomnume: arcsin(— a) =—arcsina:
arccos(—a) =z —arccos a;

PaccmoTpuM npumeps! perieHns: ypaBHEHHM.

1. sinx = vz
: 5
K .
HUcnonezyem popmyny X = (— 1) -arcsina+ 7k kez.

2 .
[ToacraBuMm B opmyity a = - MOJyYUM X = (— 1)k -arcsin > +7K, kez.

. ) T
Haiinem arcsin 7 1o Tabmure: arcsin 7 = Z .

kK T
3amuchiBaeM OTBET: X = (— 1) : Z +7K, kez.

J2

2.SINX=——
2

94



K )
Heromssyem dopmyny X = (1) -arcsina+ 7k, k e z.
4 . A2
%,HOHY‘H/IM X=(—1)k 1-<’:1I‘CSII’1§-|—7ZK, kez.

J2 z

Haiinem arcsin 1o taGmune: arcsin IR

[ToncraBuMm B popmyny a =

V4
3anuchiBaeM OTBET: X = (— 1)k+1 " + 7K, kez.

3. COS X = !
: >
Hcnons3yem gopmyny X =arccosa+2m, NeZ.,

1
IToacrasisiem B hopmyity a = % , ToaydaeM X = T arccos E +2m, Ne’.

1
HaxonuMm 3Hauenune arccos E 10 Ta0IuILE.
T
3anuceiBaeM OTBET: X = ig +2m, Nez.

4, COSX = L
: >
Ucnonssyem popmyiny X =+(z —arccosa)+2-mn, N € Z.

1
[Toncraisiem B popmyny , moinydaem X = +(z —arccos E) +2mM, nez.
1
Haxonum 3HaueHue arccos 2 1o TabJnIle, BHIMOIHIEM HEOOX0IMMbIE BHIYHCICHUS.

Vs
3anuceIBaeM OTBET: X = i? +2m,Nez.

3agaHus 1J151 CAMOCTOSITE/IbHOM PadoThI:

1 BapuauT. 2 BapHaHr.
Pewume ypasnenus: Pewume ypasnenus:
1) 2cosx++/3 =0 1) 2cosx +vV2=0
2) 2sinx—1=0
3) 2sin(—3) =2 2) 2sinx =3 =0
4) 2cos(§ - g) =43 3) 2cos(—2x) = —/3
. . V3
5) sin3xcosx —cos3xsinx = > 4) 2sin(3x — %) =2
6) sin2xcos2x = —i

5) 2(sin£cosE — cos=sin E)=\/2
3 5 37 s
6) sin?> — cos?> =1
4 4

MMPAKTUYECKAS PABOTA Ne 40
Ha3Banue npakTuuyeckoii padborsl: Pewienue ypasuenuti 6uda tg x= a u ctg x=a.
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Iean pabdoThl: BeipaboTaTh HABBIKK PEIICHHS MPOCTEHIIIMX TPUTOHOMETPHUECCKUX YPaBHCHUM.
Pe3yabTarhi:

Dopmupyemuvie Inemenmul IK (npogpeccuonanvno opuenmuposannoe cooepiicanue):

— TIK 1.1. O6pabaTbiBaTh IEPBUYHBIC OYXTAITEPCKHUE IOKYMEHTHI,

— IIK 4.4. [IpoBoauTh KOHTPOJIb U aHAIM3 MH(GOPMAITMK 00 aKTHBAaX M (PMHAHCOBOM ITOJIOKECHUH
OpraHu3aliy, ee IIaTeKecrnoCOOHOCTH U JJOXOIHOCTH;

— IIK 4.7. IlpoBoAUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISABIEHHBIX HapyIICHUH,
HEJ0CTaTKOB U PUCKOB.

memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.
npeomemnsie. 11P6 03, [TPy 07.
3HaHus: lloHATHe O mpoCTEHIIMX TPUTOHOMETPUUYECKUX YPAaBHEHMSIX M METOAAX HX
pelieHusl.
yMenusi: HaxoxeHre KopHel NpOoCTEUIINX TPUTOHOMETPUYECKUX YPaBHEHUH.
Xoa padoTbI:
VYpaBHeHUs BUJA: tgx =a, Ctgx =a Ha3bIBAIOTCS NpocTeIuMu

TPUTOHOMETPUYECKHMH YpPaBHeHMsIMHM. JlJi1 pelieHus NpOCTEUIIUX TPUTOHOMETPUUYECKUX
ypaBHEHMI pUMeHsieM (HOPMYJIbL:
tgx=a

X=arctga+m ne Z,upu )0
X = —arctga +7m,N € Z, npu a(0
cigx=a
X =arcctga + 7K , k € z, npu a)0
X = —arcctga+ 7k, K €z, npu a0
Heo0xo0auMo NOMHUTB!
arctg(—a) = —arctga
arcctg(— a) = zr —arcctga.

PaccMOTpUM npuMepbI peleHnsi ypaBHEHU .
1 tgx=1
HcnonszyeM popmyny X =arctga+mn, Nez.
Toxcrasmsiem a=1, nomysaem X = arctgl+m nez.

ITo tabnure HaxoauM 3Hauenue arctgl= Z .

T
3amnuceiBaeM oTBeT: X = Z +7M, NeZ.

2. tgx =—1
Hcnonesyem popmyny X =—arctga+mn, N € Z.
[MoncraBnsiem a =1, monyuaem X = —arctgl+ zn, Nez.

T
[To Tabnuiie HaxoAuM 3HaueHue arctgl = e
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V4
3anuceiBaeM OTBET: X = _Z +m Ne’Z,

3. Ctgx = J3.
Ucnonsszyem popmyny X =arcctga+mn, N € Z,

Iloacrassiem a = V3 , momyyaem X = arcctg \/5 +7/M, nez.

ITo Tabnuue HaxonuMm arcctg V3= %

T
3anuceiBaeM OTBeT: X = E +7M nez.

4. ctgx = —/3.
Hcnons3yem popmyny X =77 —arcctga+mM, ne z.

IToacrasisiem a = \/§, nojiygaem X = 77 — arcctg \/5 +7n,Nez.

T
ITo Ta6J'II/II_Ie HaxoJuM arCCtg \/_ = E , BBIIIOJITHACM H606XO,Z[I/IMBIG BBIYUCICHU.

7T
3amnuceBaeM OTBET: X = F +7M, nez.

Bapuanm 1 Bapuanm 2
X T
tg(———-) =1 1)ctg(2x——) =—/3
DG -2) )g(2x=2) =3
2) 2tgx2 =£ tg E—tgx
tg5Sx —tg3x 0 1+tgz-tgx
1+1tg5x-tg3x 3 2tgx __E
)1—tgzx 3

IMPAKTUYECKAS PABOTA Ne 41
Ha3zBanue npaxkrudeckoil pa6orbl: OcHoGHble MemoObl peuweHUs MmMpUSOHOMEMPUIeCcKUx
VpaeHeHuUll.

Iesan padoThl: BeipaGoTaTh HABBIKU PEIICHUS TPUTOHOMETPUUECKUX YPAaBHEHHM.
PesyabTarnl:

@opmupyemoie Inemenmsl IIK (npogheccuonansno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpaOaTsiBaTh NepBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;

— TIK 4.4. IIpoBOoauTHh KOHTPOJIb U aHAIU3 WH(POpMALUK 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3aI|H, €€ MIaTeKeCOCOOHOCTH U TIOXOTHOCTH,

— IIK 4.7. IIpoBoINTh MOHMTOPHHI YCTPAaHEHHs MEHEI)KMEHTOM BBISBICHHBIX HAPYILICHHIA,
HEJ0CTaTKOB U PUCKOB.

memanpeomemnwie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.

npeomemnosie. 11P6 03, [TPy 07.
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3HaHus: [loHsATHE O TPUTOHOMETPUUECKUX YPaBHEHUSIX U METOJaX UX PEIICHHUS.

yMenus: HaxoxneHue KOpHed TPUrOHOMETPUYECKUX YPABHEHUM.

Xon paboThl:
YpaBHeHue

1. YpaBHEeHHE COOAEPKUT TOJBKO

CHHYCBI

niIn KOCHHYCBI

(CMHYCBI M1 KOCUHYCHI) BUa
asin’ f(x)+bsin f(x)+c=0
acos’® f(x)+bcos f(x)+c=0
U T.]I.
2.OpHoponHoe  ypaBHeHue |
CTCTICHH BHJIA
asinx+bcosx=0
(a=0, b=0)
3. OnHopoaHOe
CTETEeHH BHJIa
asin’ f(x)+bsin f(x)-
.cos f(x)+kcos? f(x)=0
4. YpaBHeHUE BHIA
atgx +bctgx +¢c =0

ypaBHenue I

5. YpaBHeHue Buia
asinx + bcosx = ¢

6. YpaBHeHus Buaa
sina(x) £ sinB(x) =0
cosa(x) + cosf(x) =0

Crioco0 pemeHust
YpaBHEHHE CBOJIUTCS K

KBaJ[paTHOMY
(buxkBagpaTHOMY)
OTHOCHUTEJIBHO CHHYCa
(kocunHyca)

Jlenenne obenx yacrei
Hacos X #0.
[Tonygaem:
atgx+b=0

Jlenenue obenx vacrei
Hacos® X # 0.
[Tonyuaem:

atg” f (x)+btgx +k =0

VYpaBHeHUE CBOIUTCS K
KBaJpaTHOMY
OTHOCHUTEIIEHO
TaHTEHCA 3aMEHOI
1

Ctgx = —

tgx
VYpaBHEHUE CBOAMUTCS K
BUTY

sin(x + ¢)
c
R
b
@ = arctg 2
JleBas 4acTh
YpaBHEHUSA
pacKiaabIBaeTCA Ha
MHOXUTEIN c
IIOMOIIBIO

TPUTOHOMETPUYECKUX
opmyn

DopMyiibl
sin®a =1-cos® a
cos’a =1-sin’«
ax® +bx+c=0
X:—biJﬁ
2a

sina
cos o

_sina
cos a

1+t9°a =

cos’ a
tgx-ctgx =1

1
Ctgx = —
tgx

) sina+sinﬁ:2sina;’8.cosa;ﬂ
2) sina—sinﬁzzcosa+ﬂ.sina;ﬁ
3) cosa+cosﬁz2cosa;ﬁ.cosa;ﬂ
4) cosa—cosﬁz—Zsin%-sina;ﬁ

I/ICHOJ'II)SYSI METOANUYCCKUEC peKOMeHJIaI_[HH, peumTe ypaBHeHI/ISIZ
4, V3sin 2x = cos2x

1. 6sin®x—-5cosx+5=0;

2. 3sin®x—4sinxcos X + cos? x = 0; 5.
3. sin®x—9sinxcosx+3cos’x=-1. 5
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sin5x = sinbx
V3cos3x + sin3x = —1



7. Ttgx—10ctgx+9=0 8. sinx =sin2X

IMPAKTUYECKAS PABOTA Ne 42
HazBanue npakTudeckoi padorel: Pewenue npocmetiuiux mpueoHomempuyieckux HepageHcms.

Heab padotel: BoipaboTaTh HaBbIKK PELIEHUS POCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.
Pe3yabrarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabarbiBaTh epBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOoauTHh KOHTPOJIb U aHAIHM3 WHPOpPMALUU 00 aKTUBaX M (PUHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|H, ee IIaTeXKECIOCOOHOCTU U TOXOJHOCTH;

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISABICHHBIX HapyIICHUH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.
npeomemmnsie: 11P6 03, 1Py 07.
3HaHus: [loHATHE O MPOCTEHIIMX TPUTOHOMETPHUYCCKMX HEPABCHCTBAX W METOJaX HX
pelieHus..
ymenusi: HaxoxaeHue KOpHe MPOCTEHIINX TPUTOHOMETPHUIECKHX HEPABEHCTB.
Xoa padoTbI:
TpUroHOMeTpUUECKMMH HEPAaBEHCTBAMH HA3bIBAIOTCS HEPABEHCTBA, KOTOPBIE COJIEPIKAT
MEPEMEHHYIO T10]] 3HAKOM TPUTOHOMETPUIECCKON (DYHKIHH.
Perrenne TPUrOHOMETPUYECKUX HEPABEHCTB 3a4acTy0 CBOJUTCS K PCIICHHIO MPOCTEHIINX
TPUTOHOMETPHUCCKUX HEPABEHCTB BU/IA:

sina < a, CcosT < a, tor < a, ctgr < a,
sinr >a, cosx>a, tgr>a, ctgr>a,
sinae <a, cosxr<a, tgr<a, ctgr<a,
sinx > a, cos=>a, tgr>a, ctgr>a.

Penrarorcs HpOCTeI\/'IIJ_II/Ie TPUTOHOMCTPUYICCKUEC HCPABCHCTBA Fpa(l)I/I‘leCKI/I niIn ¢ IMMOMOIIIBIO
€IMHUIHON TpHFOHOMCTpH‘IGCKOﬁ OKPYKHOCTH.
Ilo OMpCACIICHUIO, CUHYC VyIjla O C€CTb OpJAuHaTa TOYKH

. &
siner |y P (X,Y) eAMHUYHOTO Kpyra (puc. 1), a KocuHycoM — alcrucca 3Toi
P,(x.y)
TOYKH. OTOT (aKT HCIONB3YeTCS MpPH PEHIeHUH MPOCTEUIINX
o COSZ 1pUrOHOMETPHYECKHX HEPABEHCTB C KOCHMHYCOM M CHHYCOM C
X MOMOIIBIO €AMHUYHOT'O KpyTa.

Puc. 1
Paccmotpum CXeMy pelieHus TPUTOHOMETPUUYECKUX

HEPaBEHCTB C TIOMOIIBIO €IMHUYHOTO KpyTa.
1. HepaBenctBa sinX <a

-l<ac<il —m—arcsina + 2nk <x <arcsina + 2nk,k e Z
a>1 R
a<-1 %)
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http://ru.solverbook.com/spravochnik/trigonometriya/trigonometricheskie-funkcii/
http://ru.solverbook.com/spravochnik/trigonometriya/sinus-ugla/
http://ru.solverbook.com/spravochnik/trigonometriya/kosinus-ugla/

Puc. 2
2. Hepasencrpa SINX >a

1<a<1 arcsina + 2nk <x <m—arcsina + 2nk,k €Z
a=>1 %]
a<-1 R

Puc. 3
3. Hepasenctea COSX <a
-l<a<l1 arccosa + 27k <x < 2m—arccosa + 2nk,k e Z
a>1 R
a<-1 %)

Puc. 4
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4. Hepasencrea COSX >a

-l1<a<i —arccosa + 2nk <X <arccosa + 2nk,k €Z
a=>1 %]
a<-1 R
Puc. 5
5. HepaencrBa tgx <a
aeR —g+nk<x<amwa+nkkez
Puc. 6
6. HepaBencrTBa tgx >a
aeR

arctga + ik <X <g+nk,k eZ
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Puc. 7

7. HepaBeHncTBa Ctgx <a

aeR arcctga+nk <x <m+7nk,k eZ
Puc. 8
8. HepaBenctBa Ctgx >a
aeR nk <X <arcctga +nk,k e Z

Pemmre HepaBeHCTBA:
tgx > -1

1—2cos£>0
2
2sinx >1
). 2
COS(4X+ZJ> -5
. (X T \/5
S|n[7+EJ<7
X m 1
—__Z>=
Cos(z 6}‘4
COS3X < —2

Puc. 9
3agaHus 17151 CAMOCTOSITEIbHON PadoThI
Bapwuanr 1.
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Bapmuanr 2.
Pemmre HepaBeHCcTBA:

tgx <3

~J3-2sin3x <0
2Cosx <2

i _r >_£
sm(3x SJ_ >

1
+ (< -==
COS[X J_ )

. (X T 1

sin2x > —3
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MMPAKTHYECKAS PABOTA Ne 43
Haspanue npakrtuueckoii padorbl: Yucnosas nocnedosamenvHocms, Buluucnenue npedena
nocn1e008amenbHOCHU.

He.]'lb paﬁ()TLI: Ha KOHKPCTHBIX IMMPUMEPAX HAYYHUTHCA 3alaBaTh YU CIOBBIC TOCICAOBATCIBHOCTH U
HaxXOJUuTb UX MPCACIIbIL.

Pe3yabTarhi:

Dopmupyemuie Inemenmul IK (npogpeccuonanvno opuenmuposannoe cooepiicanue):
— TIK 1.1. OGpabarbiBaTh epBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,
— TIK 4.4. IIpoBOoauTHh KOHTPOJb U aHAIH3 WH(pOpMAMK 00 aKTHBaX U (PUHAHCOBOM MOJOKEHUU
OpraHu3aly, ee IIaTeKecroCOOHOCTH U JOXOTHOCTH;
— IIK 4.7. IlpoBoauTh MOHMTOPUHI YCTPAHEHHUSI MEHEIKMEHTOM BBISABJICHHBIX HapyIICHUH,
HE/I0CTAaTKOB M PHCKOB.
memanpeomemnwie: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPIT1 21, MPK 11, MPP 02.
npeomemnosie: 11P6 04, I[Py 08, TPy 10.
3HAHMSA:
— IloHATue 0 YKCIIOBOI MOCIIE0BATEIBHOCTH.
— lloHaTue 0 YUCIIOBOI Mporpeccuu.
yMenusi: HaxoxaeHue npeaenoB mocie10BaTeIbHOCTEH.
Xon padorhl:

Mnooicecmso uucen, kaxcooe uz KOMOPHIX CHADHCEHO CBOUM HOMEPOM, HA3bIBACMCS YUCTOBOU
nOC1e008amenbHOCMbIO.

OJEMEHTBl 3TOr0 YKUCIOBOIO MHOXKECTBA HA3bIBAIOTCS WJIE€HAMH IOCIEA0BATEIbHOCTU U
0003HAYAIOT: MEPBBIA YIEH - @ 1, BTOPO - @ 2, N- il WieH - @ , u T.A. Besa mocnenoBaTrenbHOCTh
0003HAYACTCS : @1 A2, A3y +eey @p WIH (A ).

YucnoBas MOCIEIOBATENILHOCTh TPEACTaBIsgeT CcOo00M HE YTO HHOE, KaKk MHOXECTBO
HYMEpPOBAHHBIX YHUCEI, YHOPSAJOYEHHBIX HAMOA0OHE HATypallbHOTO psla, T.€. pacrojiaraeMoe B
NopsIKe Bo3pacTaHusi HoMepoB. [lociieoBaTenbHOCTh MOMKET COAEPKATh KaK KOHEYHOE, TaK U
OECKOHEYHOE YHCIIO YICHOB.

IlocnedosamenvHocms, cocmoswas u3 KOHEYHO20 YUCIA YJeHO8, HA3bleaemcsi KOHeYHOuU, a
NnOC1e008amMeNbHOCMb,  COCMOoAWAs U3  OeCKOHeUYHO20  4Yucia  YleHos8, - OecKOHeYHOoU
nOC1e008amenbHOCIbIO.

HNuornga OECKOHEYHYIO YHCIOBYIO TIOCIEIOBATENIBHOCTh BBOJIST, HCIONB3Ys TOHATHE
byHKIMU:

Oynxyuro y = f(X), xeN wnasvieaiom ¢yuxyueii namypanvrno2o apeymenma uiu 4uciosou
nocnedosamenvrHocmuio u oboznavaiom. y = f(n), unu y1, yo, ys..., yn wau y(n).

[TocnenoBaTenbHOCTH MOYKHO 33/1aBaTh Pa3IMUHBIMU CIIOCOOAMHU, HAIIPUMED, C/106€CHO, KOT 1A
MpaBWJIO 3a/laBaHUs TIOCJIEI0BAaTEIbHOCTH OIMCAHO cJoBamH, Oe3 ykazaHus (opmynsl. Tak,
CJIOBECHO 3a/1a€TCsl MOCIeI0BAaTEIbHOCTh MPOCTHIX YUCEIL:

2,3,5,7,11,13,17,19,23,29,...

OCOOeHHO  B@KHBl  AHAIUMUYECKUI U PEeKypPeHmHblil  CIOCOOBl  3aJaHus
IIOCJIE0BATEIBHOCTH.

["oBOpAT, YTO MOCIEOBATENBHOCTD 33J]aHA AHAIUMUYECKU, eCIA yKa3aHa (popmyna ee N-To
YJieHa.

Ilpuseoem mpu npumepa.
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)
1) yn = N°. DTO aHATUTUYECKOE 3alaHue TociegoBarensuoctu: 1,4,9,16,..., n’...

VYka3aB KOHKPETHOE 3HaYCHHE N, HETPYAHO HAHUTHU WIEH MOCIEA0BATEIHBHOCTH C COOTBETCTBYIOIIUM
Homepom. Eciu. Hanpumep, N=9, To yg = 9% =81, eciu
2) yn = C. 3nmech peub uger o mnocienoBatenbHoctu C, C, C, ...., C, .... . Takyro
MOCJIeI0BATEIbHOCTh HA3bIBAIOT MOCTOSIHHOM (MJIM CTAllMOHAPHOM).
3) yn=2". DTO aHAIUTHYECKOE 3a7aHue T10CIIE0BATEILHOCTH 2, 22, 23, L2
Pexyppenmmubtii cnocoé 3aaHuis OCIEI0BATEIIBHOCTH COCTOUT B TOM, YTO YKa3bIBAIOT MPaBHUIIO,
MIO3BOJISIIOIIEE BBIUMCIUTD N- i WIEH MOCIeA0BAaTEeIbHOCTH, €CJIM U3BECTHBI €€ MPEIbIIYIINE YWICHBI.
Hanpumep, apudmerndeckasi mporpeccusi — 3TO YHCJIOBas MOCJIeI0BATEIbHOCTh (an),
3a/IaHHAsl PEKYPPEHTHO COOTHOIIEHUSIMM:

a,=a, aps1 = aptd

(a u d — 3a0anuvie yucaa, d — paznocme apugmemuueckoii npoepeccuu)

IeomeTpuueckasi mporpeccust — 35TO 4YHCIOBas TnocienoBarenbHocTh (Dn)? 3amanHas
PEKYPPEHTHO COOTHOUICHHUSIMHU:

bl, =b, bp1 = bnq

(b u q — 3a0annvie uucna, b#0, q # 0, ( 3nHamenamenv 2eomempuyeckol npPocpeccuu
npozpeccuit).

IIpumep: Brinucars nepBbie NATh WICHOB MOCIEI0BATEIBHOCTH, 3aIaHHON PEKYPPEHTHO: Y1
=1, y2=1, yn = yn2 + ¥n1

Pemienne. N —i1 4ieH MOCIENOBATEILHOCTH PABEH CYMME JBYX MPEAIICCTBYIOIINX €MY
YICHOB. 3HAYHT, IMOCJIEI0BATEIHHO TIOJIy4aeM:

yi=l;y2=1; y3=1+1=2; y4 =1+ 2=3; ys =243 =5; u 1.11.

OrpaHnyeHHbIe MOCJI€10BATEIbHOCTH
o [TocnenoBarenbHOCTH (Xn) HA3bIBAETCSl OTPAHUYEHHOM, €CJIM CYHIECTBYIOT TaKKE JIBA Ynciaa M
u M, uro s Bcex Ne N BeIMONHAECTCS HEPABEHCTBO M= X <M.
o [TocnenoBarenbHOCTH (X,) HA3BIBAETCS OTPAHUYECHHON CBEPXY, €CIIU CYIIECTBYET TAKOE YHCIIO
M, uto st Bcex Ne N BBITIOTHAETCS HEPABEHCTBO Xp <M.
o [TocnenoBaTenbHOCTh (Xp) HA3BIBAETCS] OTPAHUYECHHON CHU3Y, €CIIH CYIIECTBYET TAaKOE YUCIIO
M, ato st BceX Ne N BBITIOHAETCS HEPaBEHCTBO M< X,

Hanmpumep: mnocnenoBarenbHOCTh (Xp), 3amaHHas QopMynod o0miero wieHa X, = N,
orpaHuyeHa cHu3y (Hanpumep, yuciio 0) 1 He orpaHMUYEHa CBEPXY.

MoHOTOHHBIE NOCJIeA0BATEIBLHOCTH

[TocnenoBaTenbHOCTh (Xn) HA3BIBACTCS 8o3pacmaroujell, €Cii KKl ee 4jieH, HaUMHAas CO
BTOPOTO, OOIbIIEe TMPEeNbIAyIIero, T.e. €COu I JI00r0 HATypaJbHOTO N BBHIMOJTHSIETCS
HEPABEHCTBO Xp+1 > X,

[TocnenoBaTenbHOCTh (Xn) HA3BIBAETCS yOwvlearoujeli, €CA KaXKIblA €e 4JIeH, HadyhHas Co
BTOPOTO, MEHBIIIE MPEAbIAYIIEro, T.€. €CIM I JIF0OOr0 HaTypajlbHOTO N BBIMOJIHIETCS
HEPaABEHCTBO Xp+1 < Xn,

[TocnenoBaTenbHOCTH (Xn) Ha3bIBACTCS Hego3pacmaroujell, €Clii KXl ee 4eH, HadnHas co
BTOpOro, He Oosee MpeAbIayIIero, T.€. €CAW JJs JIF0OOro HaTypadbHOTO N  BBITTOJHIETCS
HEPABEHCTBO Xp+1 < Xp,

[TocnenoBaTenbHOCTD (X;) Ha3bIBACTCS HeyOwblgaroujeli, €Cu KaXAbIA ee 4JieH, HadyhHas CcO
BTOPOTO, HE MEHBIIE MPEeAbIAYIIero, T.e. €CIH i JI000r0 HATypalbHOTO N BBIMOTHIETCS
HEPABEHCTBO Xp+1 > Xn,
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Bo3pacraromue, yObIBaroIine, HEBO3pACTAIOIIME W HEYOBIBAIOIIUE MMOCICI0BATEIBHOCTH
00pa3yIoT KJIACC MOHOMOHHBIX TIOCIEIOBATEILHOCTEH.
IIpenen ync/I0BOI MOCIEA0BATEIBHOCTH
PaccmoTpuM J1Be 4nCiIOBbIC TTOCIe0BaTeIbHOCTH — (Vn) | (Xp).
(n):1,3,5,7,9,...2n—1, ...;
1

111
(Xn) 1’ 213141---- n grere

I/I306pa3I/IM YJICHBI OTHUX HOCHeﬂOBaTeHBHOCTeﬁ TOYKaMM Ha KOOpHHHaTHOﬁ HpHMOﬁ.

»
»

5V 779 1 y
——0—0—0@ @ @ o>
0 0,25 05 1

3aMedaeM, 4TO WICHBI IMOCIENOBATEIBHOCTH (Xn) KaK OBl «CTYHIAIOTCS» OKOJO Touku 0 —
TOBOPST IOCJIEOBATEIbHOCTh CX00AMCA, a Yy TOCIEI0BATENIbHOCTH (Vn) TAaKOW TOYKU CTYIIEHHUS
HET — U TOBOPAT, YTO OCJIE0BATEILHOCTD PACXOOUMICAL.

MaremMaTuKi HE HCHOJB3YIOT TEPMHMH TOYKA CrYIIEHUS, a OHHM TOBOPAT npeden
nocnedo8amenbHOCHu.

Yucno b nasvieaemcs npedenom nociedosamenviocmu (yy), eciu 6 n0boiu  3apanee
gvlOpannoll okpecmuocmu mouku D codeporcumces 6ce unenvl nocne008amenbHOCMU, HAYUHAS C
HEKOmopo20 Homepa.

Thuwym max: yo—b wum |jm y, =b 4YMTaOT Tak: npejen MOCIENO0BATENBHOCTH yn RpU

n—o0

cmpemaeHuu N K becxoneuynocmu paeer b.
Ha IMMPAKTHUKEC HCIIOJIB3YCTCA CIIC OAHO HCTOJIKOBAHNEC PABCHCTBA Iim Yo = b, CBA3aHHOC C

N—o0

NPUOJIMKEHHBIMUA BBIYUCICHUSIMU: €CITH TIOCNIeA0BaTebHOCTh yn = T() cxomutes k ymcny b, To
BBIMOJIHSACTCS MPHOIMKeHHOe paBeHCTBO f(n)=h, mpuuem 5T0 MpHOIMIKEHHOE PABEHCTBO TEM
TOUHee, yeM OOoJbIIE N.
Heo0xoaumoe yciioBue ¢X0AMMOCTH MPOU3BOJIbHON YMCJI0OBOM OC/I€10BATEIbHOCTH:

Jns Toro uToOBI MOCIENOBATEIBHOCTh CXOJWJIACh, HEOOXOAMMO, uTOOBI OHa Oblia

OrpaHUYECHHOM.
JlocTaTo4Hoe yc10BHe CXOAMMOCTH 10CJIeJ0BATEJIbHOCTH.

Ecnin mnocnenoBaTebHOCTh MOHOTOHHA M OTpaHMuY€Ha, TO OHAa CXOAMUTCA. (Teopema

K.Beiiepmrpacca)
CBoiicTBa cxoasiMXcsl MocJe10BaTeJIbHOCTEN

1.  Ecnu nocnenoBaTeNbHOCTh CXOAUTCS, TO TOIBKO K OJTHOMY TpeJeiny.
2.  Ecnu mocnenoBareiabHOCTh CXOIUTCS, TO OHA OTPaHUYCHA.
3.  Ecnu mocnegoBarenbHOCTh MOHOTOHHA U OTPaHUYEHA, TO OHA CXOJIUTCS.

Ecnu |q| >1, mo nocnedosamenviocmo yo= (" pacxooumecs.

Teopembl 0 IpeaeIax NOCAEA0BATEILHOCTEH.

1
L lim_=0

n—owo
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2. Ecm |o| <Imolimq" =
3. Ecm |jm %, =b,limy, =c, To

N—o0

4.  Jlns mo00ro HaTypajbHOTO MOoKasaTels M u 1oboro koddduuuenra K crpaBeyinBo

COOTHOLLIEHUE: ||m —=0

n—oo

5. Ilpenen cymmbl paBen cymme npenenos: |jm (x, +v,) =b+c

n—o0

6.  Ilpenen npoussenenus paBeH NpoUsBENEHUIO penenos: |jm (x,»,) = bc;

N—o0

7. [Ipenen yacTHOTO paBeH YaCTHOMY MPEICIIOB: ||m (x,:»v,)=b:c, rae c£0.

N—o0

8. IloCTOSHHBIA MHOXHTENL MOKHO BBIHOCUTH 3a 3HaK npexena: |jm (kx,) = kb

n—o0

Haxootcoenue npedenos nociedosamenpHocmu:
Haiitu npenen nocneaoBaTenbHOCTH:

2
1 2 5 2n° +3
a)Xn= — 06)Xp=———+3 B)lIm———
n n n? oo N° 44
Pemenue: a) HpI/IMeHI/IB HpaBI/IJIO «IIpeaeN MPOU3BEACHU, ITOJTyIHM:
1 1
lim = = I|m(— —) = I|m— lim==0-0=0
nN—o0 n n—o0 n—o0 n nN—o0 n

0) IpUMEHUM TPABUIIO «IIPEJEII CYMMBI» U TIOTYIHM:

||m(——3+3)_|um1—nm3+nm3 0-0+3=3
nN—o0 n n—)oon n—>oon n—o0

B) B HO,Z[O6HBIX ClIydasx HPHUMCHANOT I/ICKYCCTBGHHBII/I npueMm: ACJEAT YUCIUTCIb U 3HAMCHATCIIb

NIpoOU MOYJIEHHO HAa HAMBBICUIYIO M3 MMEIOLIUXCS CTENEeHb IepeMeHHOW N. B nanHoM mpumepe
2

pa3lesiiM  YHCIOMTeNb W 3HAMEHartenb  apoOu  mowienHo Ha NS, Hwmeewm:

2n? L3 . 3
. 2n%+ 3 . n2 n2 . n? 2+0 2

lim ———=Ilim———=lim————=——=—=2 (31eCh MBI NPUMEHUIIH NPABHIIO IIPEE

wEnt+4 et 4 g 4140 1
o T o 2
n*> n’ n

TPOOM»).

3agaHus 1J151 CAMOCTOSITE/IbHOM PadoThI:
1.BelunicuTe npeessl YUCIoBOM MOCIEI0BAaTENBHOCTH.
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1

Dlim-—=

2) lim _137}
N—o0 n

3) lim Z+%);
n—o0 n n

4) lim 6—12—3—1);
N—o0! n n \/ﬁ

5)"m5n+3
oo n41
-1
6) lim —

n—w n

(2n+1)n-3)

7) lim

nN—o0

2.Haiinute cymmy reomerpudeckoii nporpeccuu (by), eciu

1
Db, =3,9==; N
b, =3 3 3b, =(-1) 5_3

3I’l
2)3216,8,4,2,....;
3.Haiinute 3HaMenarens reomeTpuueckoii mporpeccun (by),ecnm
1)S =—10;b, =-5; 2)S =2;b, =3.

4.Peunte ypaBHEHHE, €CJIH U3BECTHO, UTO |X| <1:

DXx+x>+x°+x +..+x"+..=4;

2)2x —4x* +8x% —16x"* +...=

ool w

1 7
D=+ X+ X+ XX X+ ==
X

A)2x+1+ x> = x3+x* =x° +...=%.

IMPAKTUYECKAS PABOTA Ne 44
HasBanue npakTuueckoii padborsl: [ eomempuueckutl u MexaHu4ecKuti CMvicll NPOU3B0OHOU.
Ieanr padorbl: Ha KOHKPETHBIX NpPHUMEpPax HAYYUThCA COCTABIATH YPaBHEHHs KacaTElIbHOU H
pelaTh 3aa4u, UCIOJIb3Ys TEOMETPUUYECKUIN CMBICI IPOU3BOIHOM.

Pesyabrarni:

@Dopmupyemvie rnemenmot IIK (npoghpeccuonanvno opuenmupogannoe cooepircanue):
— TIK 1.1. OGpabaTsiBaTh epBUYHbBIE OYXTaITEPCKUE TOKYMEHTHI;

— TIK 4.4. [TpoBoaAUTH KOHTPOJIb U aHATU3 MHGOpPMAIIMU 00 aKTHBAaX U (PMHAHCOBOM MOJIOKEHUU
OpraHu3al|H, €€ MIATeKECIOCOOHOCTU U TIOXOJHOCTH;

— 1IK 4.7. IIpoBOoAMTH MOHUTOPUHI YCTPAHEHHUS MEHEIKMEHTOM BBIABIECHHBIX HapyIICHUH,
HEJ0CTaTKOB U PUCKOB.
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memanpeomemnuie: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII1 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPII 21, MPK 11, MPP 02.
npeomemmnosie: 11P6 04, 1Py 08, TPy 10.
3HAHMS:
— IlonsTHe o mpou3BoIHOM QYHKIIUU U €€ CBOHCTBAX.
— IlonsTHe 006 ypaBHEHUHU KacaTeIbHOM.
YMEHHs:
— Brruucnenue npon3BOIHBIX (QYHKITUH.
— CocraBiieHue ypaBHEHUE KacaTeJIbHOM.
Xoxa padoTsl
esab padoThi:
Conep:kanue padoThbI:
IMpoussomnas y'(x,) or GyHKUMH y = y(X), BBIYMCICHHAS NMPH 3HAYCHHH apryMeHTa X = Xo,
NpeACTaBIsieT co00i ckopocmb usMmeHeHus Imoil QyuKyuu OTHOCUTEIBHO HE3aBHCUMOU
IEPEMEHHOM X B TOUKE X = Xg.

B gactHOCTH, €ciu 3aBUCUMOCTh MEXAY IPOMACHHBIM IIyTEM S U BpeMEeHEM t npu NPpSAMOIMHENHOM

JBIKCHUU BbIpaxkaeTcs: opmyioit S = S(t), To CKOpOCTh JBMKEHUs B JIFOO0OH MOMEHT BpeMeHH {
2

ds dcs
€CTb -, a yCKOpeHue (T. €. CKOPOCTh U3MEHEHHUS CKOPOCTH) eCTb_ 5

IIpumep.

o 1
1. Touka nBUXKETCS NPSIMOIMHEMHO IO 3aKOHY S = §t3 +2t2—t (s BeIpaxaercs B MeTpax, t - B

cexkyHaax). HaliTu ckopocTh U yCKOpeHue ABUKEHUs depe3 | ¢ mociie Havaia JIBHKCHHUS.
Perienue:

CKOpOCTb HpHMOHHHeﬁHOFO ABUKCHUS paBHA HpOH3BO,[[HOI>i IIyTH 110 BPECMCHU:

v(t) = g =t%2 + 4t — 1, orkyma V(1) = 4 (m/c)

. . . d?s
VY cKopeHue MPsIMOJIMHEWHOTO JIBIYKSHUSI PABHO BTOPOW MPOU3BOIHOI MyTH 10 BpeMeHu: a(t) = iz
=2t+4.
CrnenoBarenbHo, a(1) = 6(M/C2)
Onpedenenue kacamenbHOU.
/J-wrpaqwm
o Kacarenbnas K rpaduxy GyHKIIII f,
Xy o
maddepeHIpyeMold B TOYKE X0, - OTO MpsMas
KacarenbHas debep Py e P ’
K rpaquiky & Touke o TIPOXOJIAIIAA YEPE3 TOUKY (xo0; f(x0)) u umeromas
(unm Xo) yrioBoi koadduuuent f'(xo).

VYrnoBoii ko3dpduurent nmeer npsimas Buga y = kx + b. Koadduuuent k u sBnsercss yrioBbim
KO3 PHUIIMEHTOM 3TOH MPSAMOIi.
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VYrioBoir K03(pUIIMEHT paBeH TAHTEHCY OCTPOTO yIjia, 00pa3yeMoro 3TOW MPsSMOW C OCHIO
aocruce: K = tg o= (X,).

3/1ech yroja o — 3TO yroi Mexay npsmoil y = kx + b u nonoxutensHeIM (TO €CTh MPOTHB YacOBOM
CTpEJIKM) HarpasiieHHeM ocu abciuce. OH Ha3bIBAETCS YITIOM HAKJIOHA MPSIMOM.

A Pruc.1 A Fuc.2 A Pric.3 A Frc.4
¥ ¥ ¥ ¥

P \ y="b
,/% > AN > > LN
/ X \x

Ecnu yron nHakiona mpsmoil y = kx + b ocTpeiif, To yrinoBoil koddduuMeHT sBIseTCS
MOJIOXKUTEIBHBIM unciioM. ['paduk Bo3pacraer (puc.l).

Ecnu yron Hakimona mpsmoir y = kx + b Tynoil, TO yrmoBoii Ko3(pQUIIMEHT sBIsSETCS
oTpHIAaTeNbHBIM YnciIoM. ['paduk yosiBaer (puc.2).

Ecnun npsimast mapasuienbHa ocu abcuuce, TO yroji HakJIOHA MpsiMOM paBeH Hymo. B aToMm ciydae
yII10-BOH KOA(PGUIMEHT IPSIMOM TOXKE paBeH HYIIO (TaK KaK TAHTCHC HYJISl €CTh HOJb). Y paBHEHHE
npsiMoit Oynet umets Bua y = b (puc.3).

Ecimu yron makmona mpsimodi paBeH 90° (m/2), To ecTh OHA MEPICHIUKYJSIpPHA OCH a0CIUCC, TO
npsiMasi 3371aeTCsl PABEHCTBOM X = C, TJIe C — HEKOTOPOE JICHCTBUTEIBHOE YU CIIO (puc.4).

YpaBHeHue kacatebHO# K rpadpuky pynkuum y = f(x) B Touke X,:
y = f(xo) + f'(x0) (x - %)
Aneopumm pewtenusi ypasHeHus KacameabHou K epapuxy gyukyuu y = f(x):
1. Berauciutsb f(xg).
2. Beraucauts npoussoaubie f'(x) u f'(xg).

3. Buecrtu HalifeHHble unucia Xo, f(xy), f '(xp) B ypaBHEHHE KacaTeILHOI.

Ipumepl. Haiinem ypaBHeHue kacatenbHol k rpaduky ¢pynkuun f(x) = x3 - 2x? + 1 B Touke
c abcruccoii 2.

Pemenwue.
1) Touka kacauus X, paBHa 2. Beramcaum f(xg):

flxy) = f(2) =23-2-22+1=8-8+1=1
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2) Haxomaum f '(x). s aToro npumensieM Gopmy.asl quddepeHIupoBaHHs.
f'(x) =(x3-2x% + 1)) = 3x?- 2 - 2x = 3x? - 4x.
Teneps, ucnons3ys nonydyennoe suauenue [ '(x), Beraucaum f '(xq):
f'(xg) = f'(2) =3-22-4-2=12-8 = 4.

3) Urak, y Hac eCTh BCE HEOOXOAUMBIE JaHHbIe: Xo = 2, f(xo) =1 ,f '(xy) = 4. [loacrasisem
9TH YKCJIa B ypaBHCHHE KacaTeIbHON M HaXOJAUM OKOHYATEIILHOE PEIICHHUE:

y = flxog)+ f'(xe)(x-x)=1+4(x—-2)=1+4x—-8=4x—-7
OtBer. y=4x—17.
Ipumep 2. Ha pucynke uzobpaxkensl rpadpuk ¢pynkiuu Y=f(X) u xacarenpbHas K HEMy B TOYKE C
adcrmccoit Xo. Haiigure 3HaueHre nporu3BOHON (YHKIIMHM B TOYKE Xo.

¥a ¥a

A -l
' '
' '
i i
' '
i -
o 20

3HaueHre MNpou3BOAHON QyHKIMK Y=f(X) B TOuke Xy paBHO TaHTEHCY yrja MEeXIy
KacaTeIbHOW U TOJOXKUTENbHbIM HampasieHnem ocu OX. UYUtoObl ero HalTH, BBIACIUM
MPSIMOYTOJIBHBI  TPEYrOJbHUK, THUIIOTEHY3a KOTOPOIO JIEKUT Ha KacaTelbHOM, a KaTeTbl
napajulesbHbl 0csiM KoopauHaT. O003HAYMM TOUKH C LENbIMU KOOpAUHaTaMu OykBamMu A u B - 3T
TOYKH BBIJICJIEHBI HAa KacaTEeIbHOM:

ITpoBenem uepe3 Touky A npsmyro napaiensHo ocu OX, a yepe3 Touky B - mapamiensHo
ocu OY. [Tonyunm npssmoyroisbHbil TpeyroabHuk ABC. VYron A tpeyronsHuka ABC paseH yriy
MEX/1y KacaTeJIbHOM U MOJIOXKUTEIbHBIM HanpasiieHuem ocu OX.

Tanrenc ocTporo yria MpsAMOYT'OJIbHOTO TPEYTrOJIbHUKA paBCH OTHOIICHHIO
IMPOTUBOJICIKKAIICTO KAaTCTa K IPUJIC)KALIEMY. I[J'II/IHI)I KaTCTOB CYHUTACM I10 KOJIMYCCTBY KJICTOYCK

bBo 2 -
tgon=——=—=10,25
Al ]
OTtBert. 0,25.

IIpumep 3. Haiitu yrinoBoii koa¢duiineHT KacaTenbHO, poBeIeHHOM K rpaduky GyHKINN
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.E'-l

Yy =—
4 B rouke c a0Ocruccon xg=1.

Pemenne. HaxonuMm npou3BoHy0_pyHKIHH

e (.2'4)J’ 3
flz) = 7)) =7

o .flfl']_l:}_l
TOI‘[[a npu X0=1 3HA4YCHUC MTPONU3BOJHOU PABHO f Wl T -

OTcrona moyy4aem, 4To YriioBoi kod(h(pHUIMEeHT KacaTeIbHON B TOUKE C a0cIiuccon Xo=1 paBeH

= (1) =1

OTBer. 1.

MNpumep 4. Ipsmas y= 8x-5 mapamiensHa KacaTenbHO K rpaduky (GyHKmum y=x° +7x +7.

HaiinuTe abcunccy TOYKM KacaHUs.
Pemenne.

VYcaoBuem napajlyiCJIbHOCTH JBYX IIPSAMBIX ABJISICTCA PaAaBCHCTBO HX  YITIOBBIX

k03 dureHToB, cieaoBareabHo K=8. YTiioBoil KOApPHUIMEHT KacaTeIbHON — 3TO €CTh 3HAYCHHUE

IIPOU3BOIHON (DYHKIIMU B TOUKE Xo.

f ,(Xo) = 2Xo+7 =8, 2Xo = -1, Xg = -0,5.
OTtBer. -0,5.

3agaHus 1J151 CAMOCTOAITEILHON padoThI:

Bapuanr 1

3ananue Nel. CocraBbTe ypaBHEHHE KacaTelbHOM K rpaduky GpyHkimu Y=Ff(X) B Touke Xo.

1 4
yzzx —3x,x0=1

Bapuanr 2

1
=—x*—3,x,=1

g% Xo

3aganue No2. Haiit yrinoBoit KO3 pHUIMEHT KacaTeIbHOM, IPOBeIeHHON K rpaduKy GyHKINU B

TOYKE Xg

y=2x+7Inx, xo=14

y=6x+4sinx, xozg

3ananne Ne3. [psimas mapauienbHa KacaTeiabHOU K rpaduky ¢pynkuuu y=Ff(x). Haiiaute abcuuccy

TOYKH KaCaHUs.

y=3x-2, y=-X -12x+5

y=5x, y = 2x"-8x-3

3ananue Ned.

Teno maccoil 25 Kr OBHMXKETCS MPSIMOJUHEHHO

no  szakony s =In(1 + t?). Haiitu

my2
KHHETUYECKYIO dHepruto tena (E = - ) depes

2c¢ 1oclie Hayaja JABWKCHUA.

3ananue Ned.
MaxoBUK, 3a7€pKUBAEMBbIN
[I0BOpayuBaeTcs 3a t CeKyH 1 Ha yroi

TOPMO30M,

a
= 2t — 0,04t?(pao). Omnpenenure YraoByio
CKOPOCTh BpAllleHUSI MAaXOBHKa B MOMEHT t =
I12c W BHIACHHTB, B KaKOi MOMEHT MaXOBHK

OCTaHOBHTCH.

3ananue Nes.

Ha pucynke n3o0paxén rpaduk ¢pynkimm y=f(X) 1 kacarenbHas K HEMy B TOYKE ¢ aOCIUCCOH Xp.

Haiinure 3Hauenne npousBoaHoi Gynkmuu f(X) B Touke Xo.
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MPAKTUYECKAS PABOTA Ne 45
Ha3Banue npakTudeckoii padorbl: [lpumenenue 0CHOBHBIX Npasul Ou@epeHyuposaHus.

Heanb padoTsl: 3akpenuTh HABBIKM BBIYMCICHHS MPOU3BOJHBIX, UCIOJb3ys OCHOBHBIC MpaBHIIA
muddepeHIpoBaHus.
Pesyabrarsi:

Dopmupyemoie 3n1emenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabaTsiBaTh epBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;

— TIK 4.4. IIpoBoauTh KOHTPOJIb U aHAIM3 MHGOpPMALUU 00 aKTUBaX M (PMHAHCOBOM IOJIO)KEHUHU
OpraHu3al|Hy, ee MIaTeXKeCIOCOOHOCTU U IOXOTHOCTH;

— IIK 4.7. IlpoBoAUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapyIICHUH,
HEJ0CTaTKOB U PUCKOB.

memanpeomemnupie: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPII1 21, MPK 11, MPP 02.
npeomemnsie: 11P6 04, [1Py 08, 1Py 10.
3HaHmA: [loHsATHE 0 Mpon3BoAHON QyHKIMM U €€ cBOWCTBAX.
yMeHusi: Beruncienrne npou3BOIHBIX (QYHKIIUH.
Xon padoThl:

Onepanys HaxXxoXJIEHUS TMPOU3BOAHOM HaszbiBaeTcs Au(depenuupoBanueMm. [lpu
BBIIIOJTHEHUM ATOW  ONEpallMd 4YacTO MPHUXOJUTCA paboTaTh C YAaCTHBIMHM, CYMMaMH,
npousBeneHusaMu GyHkui. Mcxons w3 omnpeneneHus NMPOU3BOAHOMN, MOKHO BBIBECTH IpaBHiIa
nuddepenpoBanusi, odieryaromume 3ty padory. Ecniu C — nmocrosiHaoe umcio u f=f(x), g=g(x)
— Hekoropele audpdepeHupyeMble (YHKIMHM, TO CHpPaBEIJIMBBI CIEAYIOIIME Hpasuia

oughghepenyuposanus:
. C =0
. =1
. (F+g=f+4d
. (fg) = fg + fg
. (of) =
({) _ f g - fq
. g g° ..(g#0)

IIpumep 1. Haiinute npon3BoaHy0 QyHKIUH:
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X+2

1) y=x"+x>2) y=x3@2x +x*); 3) y=—"°

Pemenne
1) y'=(x"+x%) =(x")"+(x*)'=7x" +3x*.

2) Y'=(x*2x +x"))' =(x*)"-(2x+x*) +x® - 2x+x*)";

Vunreisas, uto (X*)'=8 x';

(2x +x*)' =(2x)' +(x") =2-X'+4x* =2 +4x°, umeem

y' =8x"(2x +x*)+ x® - (2+4x%)=16x® +8x" +2x® +4x" =

=18x% +12x™.
;X +2, (X4+2)-(5-X)—(x+2)-(5-x)’
3 y=()= ey .

YuuteiBas, 4To

(x+2)'=x"+2"=1+0=1, (5—x)'=5'-x'=0-1=-1, umeem

_1-(6-%)-(-1-(x+2) _5-x+x+2 7

5—Xx
Ilosicnenus
B samammu 1 wHamo Halth
MIPOM3BOTHYIO CYMMBI o

dopmyne (U+V—-W)' =u"+Vv' —w';

(5-%)° (5-x)*

(5-x)?

B 3aJaHUd 2 — TPOU3BOJIHYIO
npousBenenus (Uv)' =u'v+uv’; B
3aIaHu 3 —  [POU3BOJHYIO
' '
YacTHOTO (E)’ U V—2UV (v=0).
Vv Vv

Taxxe B 3amanusix 1 u 2 cnexyer
HCIIOJIb30BAaTh bopmyy
X" =nx"", a B 3amanuu 2 y4ecTs,
4TO npu BBIYHCIICHHH
MPOU3BOJHON  2X  TIOCTOSIHHBIN
MHOXKUTEIIH 2

MOKHO  BBIHECTH  3a  3HaK
IIPOU3BOJHOM.

Mpumep 2. Bolunciure 3Hauenue npou3soaHoil ¢pynkmun f(X)=x> —5JX B TouKax x =4 n x =

0,01.

Penrenne

Y (2 PN oy O
f/(x)= (X2 =5/x)'=(x2)' =5(~/x)'=2x L

5 5 3

f'(4)=2-4-——=8-"=6",

® 2J4 4 4
£/(0,01)=2.0,01-—>—=0,02-—> -

2-01

2,/0,01
5

=0,02———=0,02-25=-24,98.
0,2

IHosicHenus
JInst Hax 0K IeHHs IPOM3BOJHON B YKAa3aHHBIX
TOYKaxX JOCTaTOYHO HAWTU MPOU3BOJHYIO

byHKIIMKU W B
BBIPQKEHUE TOACTABUTH 3aJlaHHBIE 3HAYCHUS

TaHHOU MOJIYYEHHOE
aprymenTa. lIpu BbpIUMCIEHUM TPOU3BOJHOU
ClelyeT Y4ecTb, YTO 3aJaHHYI0 pPa3HOCThb

MOJKHO PacCMaTpHBaTh, Kak aare0pandeckyro
CYMMy BBIP@KCHHH x° 1 (—5\/;), a mpu
HAXOKICHUH MTPOU3BOIHOM (—5\/;) 3a 3HaK
MMOCTOSTHHBIH

MPOU3BOJHON  BBIHECTH

MHOXHTENB ( - 5).

Mpumep 3. HaiiauTe 3uauenns X, Ipu KOTOpsIX mpomssoanas Gpynxmun T (X)=x" —32X pasna 0.

Penrenne

f/(x)=(x*=32x)'=(x")"—(32x)'=4x> -32.
f'(x)=0. Torma 4x°-32=0,x>=8,x=2.

OrtserT: x = 2.

IlosicHenust
UToOBl HAWTH COOTBETCTBYIOIINE 3HAYCHHUS X,
JIOCTATOYHO HAWTHU MPOU3BOJHYIO JaHHOU
(GYHKIIUHM, TPUPABHATH €€ K HYIIO U PEIIUTh
MOJTyYEeHHOE YpaBHEHHE.
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3aaHus 1J151 CAMOCTOATEIbHON padoThI:
1 Bapuanr.
1. . Hajigute npou3BoJHbIE CJeYIOIIHUX QYHKIMIA:

1. y=4x3+%x2+3
2. y=§x5+%x4—3xz+9
3. y=02x3-3)(2x3-1)
2. HaiiTu npon3BoaHyI0 PYHKIUH B TOUYKe X, :

1) y=3x%X, =1;
2) y =CO0S X, X, =%;

_72-'

3) y=-2sinx,x, = 4

4) y=2+\/§,x0 =4,
3. Haiiqure npon3BoaHy0 (PyHKIUM, IPpUBesi ee K BUAY K- X" :
= 4)y= x :
3x° 175
4. Hcnoub3ys ¢opmy.ay NPOU3BOIHOI CyMMbI, HAINTE MPOU3BOHYIO OT (PYHKIMU:

2
1) y=3x°x*:2) y:7;3) y =

1) y:x2—5x+1;
X

2) y= x(x2 —5x +1);
3 2
X —5x" +1x
Jy=—"—.
5. Hcnoan3ys ¢popmyJibl NpoU3BeAeHUS U YACTHOT0, HAANTE NPOM3BOAHbIE (PYyHKIMIi:
1) y=xcosXx;
2

X
2) y= )
)Y 1+x

2 Bapuanr.
1. HaiignTe Npou3BOAHBbIE CIeAYIOIMX (PYHKIMIH:

1. y=4x3 +%X2+3
2. y=%x5+ix4—3x2+9
3. y=(02x3-3)(2x3-1)
2. HaiiTu npou3BoAHYI0 (PYHKLIHH B TOUKe X, :

1) y=2xx, =-1;

2) y=sinx,x, =

wl|N

3) y=-2cosXx, X, :%;

4) y=1+2x,%x, =9.

3. Haiigute npou3BoaHy0 QyHKIMM, IPUBeAsi ee K BUay K- X" :
115



6

3 X
) y=2x-x*;2) y=—"33) Y=—7F:4) y=—.
)Y )y="5:3) Y=o i) V=1
4. Hcnouan3dys ¢popmyy NPpOM3BOJAHON CyMMBbI, HAliiNTe NPOU3BOHYIO OT (PyHKIMHU:
1) y=x°+4x> —iz;
X
2) y= x(x3 +4x° —1);
x° +4x* -1
X
5. Hcnmoan3yst popmyJibl npou3BeAeHUsI M YACTHOI0, HAli/ANTe NMPOU3BOIHbIe PyHKIMIA:
1) y=xsinXx;
X
2) y= .
)y 1+x?

INPAKTHYECKAS PABOTA Ne 46
Ha3panme mnpakrnuyeckoii padoTbl: BuiuucieHue npousBOOHbIX OCHOBHBIX INEMEHMAPHBIX
Gyuryuil.
Leap pabGoTbl: 3akpenuTh HABBIKM BBIUMCICHHUS TMPOU3BOJHBIX OCHOBHBIX 3JIEMEHTApPHBIX
GbyHKIHi.
PesyabTarsl:
Dopmupyemuie 3nemenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabaTsiBaTh NepBUYHbBIE OYXTaITEPCKUE TOKYMEHTHI;

— 1IK 4.4. [TpoBoAUTH KOHTPOJIb U aHANU3 MHGOPMAIIUU 00 aKTUBAaX U (DMHAHCOBOM MOJIOKEHUU
OpraHM3alliy, e TIaTeKeCIIOCOOHOCTH U JOXOTHOCTH;

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAHEHHUS MEHEIP)KMEHTOM BBISIBICHHBIX HapYLICHHH,
HEJIOCTaTKOB U PUCKOB.

memanpeomemnwie. [1K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPIT 03, MPII 05,
MPII 12, MPII 13, MPII 21, MPK 11, MPP 02.
npeomemnuie: 11PG 04, ITPy 08, TTPy 10.
3HAHUSA:
— Ilondarue o npou3BoHON PyHKINHU U €€ CBONCTBAX.
— Tabnuma npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.
yMeHusi: Beruncienre npou3BOIHBIX (QYHKIIUH.
Xon pa0doThI:

Taobauya npouseoonvix

Ne Ne
1'[030aNg D ITponsBogHa n/ ITponsso
W3BOIH KIIN W3BOIH 3B
o DyHKIUA P g n/ YHER P g I DOyHKIUA P g
i a1 P Hasg
o
I
C- 1
1 0 7 e e 13 ctg x -—
IIOCTOSIHHASA sin“® x
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Haiiaure npousBoaHyI0 GYHKIMHA
1)y = 4x5 — 10x? + 6x + 2
2)y =sinx

2x+1
3y =3
4)y = Vx3?
5 y=05*
6)y=2x—1

7Ny=x3—6x*+9x—11
8)y =x""°

9)y =log; x
10)y = (x3 —4x?)(x2 - 7)
1)y ==

12) y = 2* —log, x
13) y =Inx+5lgx
14)y = 6x8 — 6Inx + 3log; x
15)y =4 cosx-9*

Haiinure npou3BoIHy0 QYHKIMNA
1)y =3x>—20x2+8x +1
2) y = cosx

2x-3
Ny =5
4)y = Vx?
5 y=28*
6)y =4x — 4
7)y =x3—-5x%+3x—15
8)y =x""°
9) y =loggx
10) y = (x> + 3x%)(x% — 8)
1)y ==

12) y = 5% —log, x

13) y =Inx +8lgx

14)y = 2x®8 — 7Inx + 4log, x
15) y = 5sinx - 4%
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log, x 1 1
n n- 8 14 | arcsin x
X nx (0<a=#1) <Ina 12
1
X 1 9 In x — 15 | arccos X - >
1-x
; L 10| i 16 t L
2 — sin X COS X arctg x
Jx=x2 2Jx g 1+ %2
1 1 . 1
—=x" -— 11 COS X =SIn X 17 | arcctg x - 5
X X 1+X
a’, (a>0) a‘lna 12 tg x L 18 Ig x !
’ g cos? X g xIn10
3aganus 1J151 CAaMOCTOATENIbHOM padoThI:
BapuanT 1 BapuanT 2




IMPAKTUYECKAS PABOTA Ne 47
Ha3BaHue npakTu4eckoi padorbl: Buiyucienue npou3go0HbIX CLOHNCHBIX QYHKYULL.

Lesan padoThl: 3aKkpenuTh HABBIKKA BRIYUCICHHS TPOU3BOIHBIX CIOXKHBIX (DYHKIIUH.
Pe3yabTarhl:

Dopmupyemovte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabartbiBaTh nepBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOaUTHh KOHTPOJIb U aHANHM3 WHPOpPMALUK 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHM3aliM, €€ IUIaTeXKECTIOCOOHOCTH U JJOXOIHOCTH;

— IIK 4.7. IlpoBoauTh MOHMTOPHUHI YCTPAHEHHUSI MEHEIKMEHTOM BBISABJICHHBIX HapyIICHUH,

HEJ0CTaTKOB U PUCKOB.
memanpeomemnuie: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPI1 01, MPII 02, MPII 03, MPII 05,

MPII 12, MPII 13, MPII 21, MPK 11, MPP 02.
npeomemnosie: 11P6 04, 1Py 08, TPy 10.
3HAHUS:
— Tlonsartue o npousBoHON QYHKIINU U €€ CBONCTBAX.
— Tabnuma npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIUH.
— TlonsTre o cinoXxHOM PYHKIIMH U IPOU3BOJHOM OT HEE.
yMeHus1: BeranicieHre mpon3BOIHBIX CIOXKHBIX (DYHKITHIA.
Xoa padoTbI:
ITyctb y = y(u) u u = u(x) — nuddepenmpyemsie pynkuuu. Torna cnoxknas pyHkuus y = y(u(x))
ecTh Takke AuddepeHuupyemas QyHKIUSA, TPUYEM

_ /
Y=yl uy

DTO MPaBUIIO PACIPOCTPaAHSIETCS HAa LEMOUYKY M3 JH000ro KOHEUHOro uucia auddepeHupyemMbix
GYHKIUI: BPOU3600HAA CNLOMHCHOU (YYHKUUU PAGHA NPOU3BEOEHUI0 NPOU3BOOHBLIX (YHKUUIL, eé
COCMasnAIOUUX.

IIpumepsr:

1. y(x) = In(x® — 3x% + 4x)

1

yI(X) = (ln(X3 —3x% + 4X))' . (X3 —3x% 4+ 4x)" = m(gxz —6x+4) =
_ 3x*—6x+4
T x3 —3x% 4 4x
2. y(x) — earCCOSX
' — arccosxy/ . 1 — sarccosx , [ _ 1 _ _ earccosx
y'(x) = (e )’ (arccosx)’' = e ( 1_X2) -

3. y(x) = sin(Invx)
Y(x) = SnIny))' - (VX ) (VK)' = cos(inyx) - =+ -1 = <20

1
2Vx 2%

4.y(x) = Invsinx
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1

y'(X) = (Invsinx)’ - (v/sinx)' - (sinx)’ = = 2&

1 1
* COSX = — -+ cOSX =-1gX
2sinx 2

5. y(x) = arctgln2x

1
1+(In2x)2

1 1 _ 1

1+(In2x)%2 2x a x(1+1n22x)

-(In2x)" - (2x)" =

y'(x) =
6.y(x) = (6x” - =+5)°

y(x) = (6x*— 2x*+5)?

Y'(X) =2(6X% — 2x7*+5) - (6x* — 2x*+5) ' = 2(6x* — 2x *+5) - (12x+8x°) =
= (12X - 2+45) - (12x + =)

3ajanus 1J151 CaMOCTOATEILHON padoThI:

| BapuanT
Boruucnuts npou3BOAHYIO: Il BapnanT

X 12 Brruucnuts npon3BOAHYIO:
1) y=|=+2

1 _ 5 6)16

2) y=sin(5-3x) ) (4+

3) y=+15-7x 2) y =cos(5—3x)
3) y=442+0,5x

BprunciauTh NpOM3BOAHYIO B TOUKE X :
Brruncnurs Ipou3BOAHYIO B TOUYKE X !

4) y=sin Z-2x| x,=%
6 2 (7 oz
4) 'y =sin| —+2X Xo=-—
s 6 12
5) y=tg6x Xg = —
24 _T
5) y=ctgbx Xg = —
6) y=cos| Z-2x| x,=% 24
3 ° 3

6) y:sin(%—ZXJ Xo =

Wy

ITPAKTHYECKAS PABOTA Ne 48
Ha3Banue nmpaktnueckoil padorwl: Hccieoosanue @ynkyuu na mornomonnocms. Onpedenenue
IKCMPEMyMOo8 (hyHKYUU.
Ilesan padoThl: hopMHpOBaHUE YMEHHMH HUCCIEA0BaTh (PYHKIIMIO HA MOHOTOHHOCTb.
Pe3yabTarsl:

Dopmupyemoie 3nemenmot I1K (npogheccuonanvno opuenmuposannoe cooeprcanue):

— TIK 1.1. OGpabatbiBaTh NEepBUYHBIE OyXTaNTEPCKHE JOKYMEHTHI,

— TIK 4.4. IIpoBoauTh KOHTPOJIb U aHAIU3 WHPOPMALUU 00 aKTUBAX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3aI|H, €€ MIaTeKeCIIOCOOHOCTH U IOXOTHOCTH,

— IIK 4.7. IIpoBOINTH MOHMTOPHHI YCTPAaHEHHs MEHEI)KMEHTOM BBISBICHHBIX HAPYIICHHMIA,
HEJ0CTaTKOB U PUCKOB.

memanpeomemnwie: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPII 03, MPII 05,

MPII 12, MPII 13, MPII 21, MPK 11, MPP 02.
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npeomemmnsie. 11P6 04, [TPy 08, ITPy 10.
3HAHMSA:
— IlonsTHe 0 mpou3BoIHON QYHKIIUU U €€ CBOHCTBAX.
— Tabnua mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.
— TlonsiTe 0 MOHOTOHHOCTH (DYHKIIHH.
ymenusi: OnpesieseHue HHTEPBaJIOB MOHOTOHHOCTH.
Xon paboThl:

Bo3pacmanue u yovieanue ghynkyuu

Oyuknus y = f(x) Ha3wIBaeTCs Go3pacmarowell Ha TPOMEKyTke a < x < b, ecnm s
JTHOOBIX X1 U X, , INPUHAMIEKAIIUX 3TOMY IPOMEXKYTKY M TaKHX, 4TO X; < Xp, MUMEET MECTO
HepaBeHCTBO f(xq) < f(x,).

Oynkuuss Yy = f(x) Ha3pIBaeTCs yoOwvlgawowel B TpoOMExyTke a < x < b, ecnu ans
JTHOOBIX X1 U X, , IPUHAIIEKAIIUX 3TOMY IPOMEXKYTKY M TaKHX, 4TO X; < Xp, MUMEET MECTO
HepaBeHCTBO f(xq1) > f(x,).

Kak Bospacratomme, Tak u yObIBaromue (YHKIUWA Ha3bIBAIOTCS MOHOMOHHbIMU, A
MIPOMEXYTKH, B KOTOPHIX (PYHKIIUSI BO3PACTACT HIIU YOBIBACT, - NPOMENHCYMKAMU MOHOMOHHOCHU.

Boszpacranue u yosiBanue Gpynkuuu y = f(x) XxapakTepusyercsi 3HaKOM ee POU3BOIHOI:
eciu B HeKOTOpoM mpomexyTtke f'(x) > 0, To QyHKIHs BO3pacTaeT B 3TOM IIPOMEKYTKE;
ecii B HeKOoTopoM mpomexyTke f'(x) < 0, To GyHKIUS yObIBACT B ITOM ITPOMEXKYTKE.
IIpumep 1. Haiitu npoMexyTKu MOHOTOHHOCTH CJIEAYIOIIMUX (DYHKIMIL:

a) f(x) = x% —8x + 12

0) f(x) =x3—6x%+4

a) Haxomum npoussomnyio: f'(x) = 2x —8,umeem 2x —8 =0 & x = 4.
[Tocnenyroiue paccykaeHus IPEICTaBUM B TaOJIHLIE:

X —o<x<4 4 4 <x <o
f'(x) _ 0 +
f(x) N 7

TakuMm o0pa3om, 1aHHas QYHKIMS B IPOMEXYTKEe —00 < x < 4 yObIBaeT, a B MpoMexyTke 4 < x <
00 BO3pAaCTacT.

6) f'() =3x2 —12x, (32 —12x = 0) & [ _ 2
CocraBuM TaOIHILY:
X —o<x<0 |0 0<x<4 4 4<x<o0
f(x) + 0 - 0 +
f(x) 7 \ 7

Urak, B mpoMexyTkax —0 < x < 04 < x < 00 (PyHKIUA BO3paCTaeT, a B mpoMexyTke 0 < x <
4 - yObIBaeT.
3agaHus 1J151 CAMOCTOSITeIbHON padoThI:

Bapmuanr 1
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1. Ha pucynke u3o0paxeH rpaduk npousBoHoi GpyHkuuu f(x), onpeaeneHHol Ha HHTepBaie (-

y

12f

2;12). 3anumuTe IpoMEKYTKH Bo3pactanus GyHkun [ (x).

N

ﬁ:ﬁf,f‘\::ﬁf

Pucynok 1 — I'padux npoussoanoii Gpyukmun f(x).
2. Haiit mpoMeXyTKH MOHOTOHHOCTH ()yHKIIHU:
a) f(x)=x?>—-2x+1

0) f(x)=x3+2x>—-7x+4
B) f(x)=x+xl?

Bapuanr 2
1. Ha pucynke u3obpaxkeH rpaduk npousBoaHoi GpyHkuuu f(x), onpeaeneHHol Ha uHTepBaie (-
10;2). 3amummire mpoMexyTKH Bo3pactanust GyHkimu f(x).

Pucynok 2 — I'paduk npousBogHoit hynkimu f(x).

2. HaiiTu npoMeXyTKu MOHOTOHHOCTH (DYHKIIMHU:
a) f(x)=x?>—-3x+2

6) 2f(x) =x3+x?2—5x+8
B) f(x)=x+ﬁ

MMPAKTUYECKAS PABOTA Ne 49
Ha3Banue npakTuyeckoii padorbl: Mccredosanue ¢hynkyuu ¢ nomowybo npou3800HOU.
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Heap paGorbl: Ha KOHKPETHBIX NpUMEpax HAYyYUTHCS HCCIAEAOBAaTH (YHKIMH C IOMOIIBIO
MIPOM3BOIHOM U HA OCHOBE UCCJIEI0OBAHUSI CTPOUTH rpaUKu.

PesyabTarsl:

Dopmupyemvte 31emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. O6pabaTbiBaTh IEPBUYHBIC OYXTAITEPCKHUE IOKYMEHTHI,
— TIK 4.4. [IpoBoauTh KOHTPOJIb U aHAIM3 MH(OPMAIIUU 00 aKTHBAaX M (PMHAHCOBOM ITOJIOKEHUU
OpraHu3aly, ee MIaTeKecroCOOHOCTH U JOXOTHOCTH;
— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBIECHHBIX HapyIICHUH,
HEJ0CTAaTKOB U PUCKOB
memanpeomemnwie. 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPII1 21, MPK 11, MPP 02.
npeomemmnsie. 11P6 04, TPy 08, ITPy 10.
3HAHMSA:
— TlonsTue o mpon3BoaHON (GYHKINU U €€ CBOWCTBAX.
— Tabnua mpou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHH.
— Ilonsarue 00 skcTpemymax (pyHKINHU, TOUKAX Meperuda, aCUMITOTAaX.
ymenusi: HaxoxxieHue 3KCTpeMyMOB, TOUEK mepernda, acuMNTOT (GYHKIIMH U TOCTPOSHHE
rpaduxka.
Xon padorhl:
Obwas cxema ucciedo8anust (hyHKyuu u nocmpoetue eé epaghuxa.
1. HaiiguTe o6sacTh onpeaencHus QyHKIIHH.
Uccnenyiite GyHKIMIO HA YETHOCTD UM HEUYETHOCTb.
Haiigute Touku nepeceuenus rpaduka QyHKIUU C OCIMU KOOPAMHAT.
Haiinure npoMexyTKy 3HaKOIIOCTOSHCTBA.
HaiiguTe nmpomMexxyTKu MOHOTOHHOCTH (DYHKLIUH, €€ SKCTPEMYMBI.
Haiinute nmpoMeXyTKH BBITYKIOCTH rpaduka GyHKINH, €€ TOYKH reperuoa.

No ok wpd

IMocTpoiite rpaduk GYHKIUH, KCIIOIB3YS MMOIYIEHHbBIE PE3YIBTATHI HCCIICIOBAHUS.
IIpumep:

Ioctpouts rpaduk Gpyaximm y = x3 — 6x2 + 9x — 3.

1 D(y) =R;

2. JanHas GyHKIMS He SBJISETCS HU YETHOM, HU HEUETHOM; KPOME TOr0, OHAa HE SBIISIETCS
MIEPUOIMUYECKON;

3. Haiinem Touky nepeceuenus rpaduxa ¢ ocbto Oy: mosoras, uto X = 0, nomyuum y = —3. Touky
niepecedeHust rpaduka ¢ ocbto OX B JAaHHOM CITy4ae 3aTpy/IHUTEIBHO.

4. Haiinem npoMexyTk MOHOTOHHOCTH (DYHKIIMH €€ SKCTPEMYMBI M IPOMEKYTKH 3HAKOTIOCTOSHCTBA
C IIOMOILBO [TPOU3BOIHOM:

a. Haiinem npomssomayto: y/ = 3x? — 12x + 9.

0. y/ =0 - 3x* —12x+9 =0 — x = 1 ux = 3. OTMETHM JJaHHbIE TOUKH Ha YHCIOBOH

MPSIMOM U ONIPEIETMM MPOMEKYTKH BO3PACTAHUSI U YObIBaHUS (DYHKIUU:
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Touku x=1 1 x=3 genar obsacTe onpeneaeHus PyHKIIMN HA TPU MPOMEKYTKa: —00 < x < 1,1 <
x < 3,

13 < x < oo. Brpomexyrkax —0 < x < 1u3 <x < ooy > 0, T. e. pyHKIUHS BO3PACTACT, a B
npomexytke 1 < x < 3y/ < 0, T. e QyHKIMs yObIBACT.

[Ipu nepexoze uepe3 TOUKy X=1 MpoU3BOIHAS MEHSET 3HAK C IUII0CA HA MUHYC, a IIPH MEePeXoe
yepes TOYKY X=3 — ¢ MUHYCa Ha ILTOC. 3HAYHUT Viygy = V(1) = 1, Yiuin = ¥(3) == —3.

5. HaiineM BTOpyIO NpOU3BOJIHYIO: y/ / =6x—12;6x—12 = 0 - x = 2. OT™MeTHM JTAHHYO
TOYKY Ha YMCJIOBOM MPSAMOM U HccaeayeM (PYHKIIHIO Ha BBITYKJIOCTh U BOTHYTOCTD:

yUV

N\
% /'\
Touka x=2 genut 001acTh onpeaeneHuss QyHKIUU HA BA MPOMEKYTKa —00 < X < 2

»
|

n2 < x < oo B epsom u3 Hux y// < 0, a Bo BropoM y// > 0, T. . B IpoMexKyTKe —00 < X < 2
KpUBas BBIMYKJIA BBEPX, a B MPOMEKYTKE 2 < X < 00 BBINTyKJIa BHU3. TakuM 00pa3om, Touka
neperuba (2; —1).

6. Hcnonb3ys nomydyeHHbIe JaHHBIE, CTPOUM I'paduk QyHKIINH:

ﬂjl

(L;1)Y

A :

v

(0:-3) (3:-319

3agaHus 1J151 CAMOCTOSITEILHON padoThI:
HccnenoBath pyHKIMU U IOCTPOUTH UX IpadUKH:

1 ¢apuanm 2 éapuanm
1. y=x*+5x+4 1. y=—x*+2x+15
2. y=—-x34+x 2. y=3x3—x
3. y=x3—6x*+16 3. y =2x3 +3x% —12x — 10
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4. y =x*—5x*+4 4. y=—-x*+8x*+9

HPAKTHYECKAS PABOTA Ne 50
Ha3panue mnpakTu4yeckoi padoTbl: Dusuueckutl CMbICI NPOUBOOHOU 6 NPOhHeCcCUOHATbHBIX
3a0auax mexHoI02u4ecko20 nPoghulis.
Ieab padoTni: HayuuThcs peliars 3aj1adyyd Ha MPUMEHEHUE TPOU3BOIHOM.

PesyabTarsl:

Dopmupyemvte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. O6pabaTbiBaTh IEPBUYHBIC OYXTAITEPCKHUE IOKYMEHTHI,
— IIK 4.4. [IpoBoaUTh KOHTPOJIb U aHAIM3 MH(GOPMAITUU 00 aKTHBAaX U (PMHAHCOBOM ITOJIOKCHUH
OpraHM3ally, ee MIaTeKeCcroCOOHOCTH U JOXOTHOCTH;

— IIK 4.7. IIlpoBoaUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISABICHHBIX HapyIICHUH,
HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie. MPII 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,

MPK 08, MPK 11, MPP 02, MPP 09
npeomemnsie: 11P6 01, I1P6 04, TTP6 06, I1P6 14, ITPy 08, [1Py 10, [Py 16, ITPy 18, TPy 19.
3HAHMSA:
— Ilondarue o npou3BoHON PyHKINU U €€ CBONCTBAX.
— Tabnuma npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH.
yMeHHU:
— Bbluncnenue npou3BOJHbIX.
— Haxoxnenue s3kcTpeMyMoB (yHKLIUH.
Xoa padoTbI:
1. IlpumeHeHHe MPOU3BOIHOI B Ppu3uKe.

QusunecKkuil CMbLCI NPOU3BOOHOU: NPOU3BOOHAS eCb CKOPOCMb U3MEHEHUs. Pu3uiecKoll
BEJIUYUHDL.
IIpumep 1. HaiiTu MTrHOBEHHYIO CKOPOCTb ITPU CBOOOTHOM a/ICHUH.

gt’

Pemrenme. 3aKOH CBOGOJHOTO MAaieHHS HMEET BHA X — . MrHoBeHHass CKOpOCTb NpH

2

CBOOOJHOM TAJ€HUH PABHA: Uy = X', T.€. Vypy = Ot.

Ipumep 2 . Ilycts q=((t)- KOIMYECTBO 3IEKTPUUECTBA, MPOTEKAIOLIEEe 4Yepe3 IMONepeyHoe
ceueHHe NpoBoIHMKA 3a Bpems 1. Haiinem cuny Toka B JaHHBIH MOMEHT BpeMeHH {
Pemenne. Cuna moka ecmv npouzeoonas om KoOauuecmea 31eKmpuiecmed, Kax QYHKYuu om

. AQ
eépemenu, m.e. | = HToE =q'(t),

IMpumep 3. Ilycth AaH HEOTHOPOAHBIA CTepXeHb UIMHBI |, M =m(X)- Macca 4acTH CTEpPXKHS
JUIMHBL X (OJMH W3 KOHIIOB CTEP)KHS MPUHUMAETCS 3a Hayalo oTcueTa). Halimem nHMHENHHYyrO
IJIOTHOCTD CTEPKHS B JAHHOU TOYKE X .
Pemenne. Jluneiinas nnommocme cmepichs 8 OAHHOU MOYKe eCb NPOU3BOOHAS MACCHL CIEPHCHS
_Am

Kak @yHkyuu om e2o oaunvl: p = lim — =m’'(x),

Ax—0 AX
[T10THOCTB CTEPKHS €CTh CKOPOCTh M3MEHEHHS MACChI YaCTH CTEPIKHS KaK (PYHKIIMH €ro JJTHHBI.
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Pewienue gpuzuueckux 3a0au, c6A3aHHBIX C HAXOHCOCHUEM CKOPOCMU, YCKOPEHUA U M.O.

INpumep 4. JlaHo ypaBHeHHE NpPAMONHHEHHOTO IBWXKeHMs Tema: S=3t>+2, rme S- myTs,
npoiieHHbIn Tenom, M; t- Bpems, ¢. Haiigure ckopocTs Tena B MOMEHT BpemeHu t=1 C.

Pemenne. CKOpOCTh 9TO INpPOM3BOAHAS MyTH MO BpeMeHH. 3Haumt: V =S =6t IloacraBus
3HaueHue BpeMeHu nomyunM: V (1) =6m/c

Ipumep 5. Touka ABUKETCS MO 3aKOHY S =%t4 + Et3 + 1t2 + 2. Halitu cKOpoCTh M yCKOpEeHue

yepes 2 ¢ [oclie Hayasa JBMKEHUS (IBU)KEHUE CUUTATh MPSIMOIUHEUHBIM).
Pemenne. CKOpOCTh 5TO MNPOM3BOAHAS NyTH IO BpeMeHu. 3HaumT: V =S =t° +t +t.
[ToncraBuB 3HaueHue BpeMmenu nonyqum V (2) =16 m/c
o 2 o
Ipumep 6. Teno aBuxercs npaMoarHeino mo 3akony S(t) =1+t +1t°. HaiiTu ero KMHETHYECKYIO

OHCPIHIO YCPE3 5 ¢ mocie HaJaja JABMOXKCHUA, €CJIIM Macca TCjia 3 kT,

Pemienune. dopmyra HaxOXKICHUS KUHETHUYECKOM sHeprum: E, = .Haiinem ckxopocts Tena.

V =S =2t +1,V(5) =11.Kunernueckas sHeprus Tena cocTaBur: E, = S*lel =1815.
Pewienue yxonomuueckux 3a0au ¢ ROMOWbI0 RPOU3BOOHOIL.
Ipumep 1. Boibpats onTuManbHbIi 00beM npou3BoacTBa N ¢pupmoi, GyHKIMS MpUOBLIH KOTOPOU
MOJKET OBITh CMOJIEJIMPOBaHA 3aBUCHMOCTRIO: F(Q) = q2 - 8qg + 10.
Pemenne: OntuManbHbli 00bEM MPOU3BOJACTBA €CTh MPOM3BOAHAS OT (PYHKUMU MPUOBLIH, T.C.
N = F(q)
F'(9 = R'(q@) —C'(q@ =29 —8=0 > qexer = 4
[pu q < Qextr =4 — F'(q) < 0 u npuObLIb yOBIBAET
IIpu q > Qextr =4 — F'(q) > 0 u npuObLIb BO3pacTaeT
[Ipu ¢ = 4 npuOBLIb IPUHUMACT MUHUMAJIbHOE 3HAYCHHE.
3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
1BapuanT.
1. Jlano ypaBHEHHE TPSMOJMHEHHOTO JIBUKEHUS Tena:,S:2t3-8t+2, rae S- myTh, MPOUICHHBIN
TesoM, M; t- Bpemsi, ¢. Haliure ckopocTh Tella B MOMEHT BpeMeHH {=3 C.

2. Touka ABMKETCS TI0 3aKOHY S = %t“ + lt3 + 1t2 + 2. Haiiti cKOpOCTh M YCKOpEHHE 4epe3 3 ¢

mocJyie Havaia ABMKEHUS (IBIKEHUE CYMTATh MPSMOITMHEHHBIM).
3. Ilycts Q=t> - 4t +8- KOJIMYECTBO HIEKTPHYECTBA, MPOTEKAIONICE Yepe3 MOMEPeYHOe CeUCHHE
npoBoHUKA 32 Bpems . Haiinem cuiy Toka B JaHHBI MOMEHT Bpemenu t=2cC.
4. TlycTh AaH HEOJHOPOJHBIN CTepXKeHb UTHHBI |, Macca HEOTHOPOIHOTO CTEPXKHS MEHSETCS MO
3akoHy: M=2x° -8x +12. HaiiTi JHHEHHYIO IIIOTHOCT CTEPKHS B JAHHOM TOuKe X =4
5. Tlpubbib (upMbl 3amaHa 3aBUcUMOCTBIO: F(q) = 4q% —4q + 12. HaiiTu onTuManbHbI
00bEM npon3BoicTBa N UPMBL.
2 BapuaHT.
1. JlaHo ypaBHeHHe MpPSMOJMHENHOTO JBIKeHMs Tena:,S=3t-5t+2, rme S- myTs,

MpOHEHHBIN TesoM, M; t- Bpems, ¢. Haiinute ckopocTh Teina B MOMEHT BpeMeHu t=4 C.

2. Touka JABMIKETCS 110 3aKOHY S = Lol le oo Haiim CKOPOCTb M yCKOpEHHe uepes 4 ¢

IIOCJIC Ha4YaJila ABHXXCHHUA (I[BI/I)KCHI/IC CUHUTATh HpHMOHHHeﬁHLIM).
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3. Ilycte q = 3t? — 5t + 8- KONMYECTBO DIEKTPUYECTBA, IIPOTEKAIONIEE YEPE3 IIOMEPEYHOE
CeYeHHEe MPOBOAHMKA 3a Bpems t. Halinem cuny Toka B JaHHBIN MOMEHT BpeMmenn [ =3C.

4. IlycTh IaH HEOJHOPOAHBINA CTEPKEHb JTHHBI |, Macca HEOJTHOPOJHOTO CTEPKHS MEHSIETCS TI0
3akony: m = 3x% — 5x + 12. HaiiTu 1TuHEHHYIO IJIOTHOCTh CTEPKHA B JaAHHOI Touke X =4

5. Tlpu6buIs GUPMEI 331aHa 3aBUCUMOCTBIO: F(q) = 5g2 — 5q + 12. HaiiTu onTUManbHbIi 06bEM
npon3BoacTBa N hupMeI.

IMPAKTUYECKAS PABOTA Ne 51
Ha3Banune npakTudeckoil padorsl: [cnonvsosanue npouzeoonol OJisi HAX0HCOEHUs HAULYYLULe20
peuteHus 8 NPUKIAOHbIX 3a0aUaXx.

Heanb padorbl: HayuuThcs NpUMEHATh TPOU3BOIHYIO JUIS PEIICHUS MIPUKIAIHBIX 3a/a4.
Pe3yabTarhi:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabatbiBaTh nepBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOaUTHh KOHTPOJb U aHATH3 WHPOPMAKUU 00 aKTUBaX M (PUHAHCOBOM IIOJIO)KEHUHU
OpraHu3al|Hy, ee IIaTeXKEeCOCOOHOCTU U TIOXOJHOCTH;

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapyIICHUMH,
HEJ0CTaTKOB U PUCKOB.

memanpeomemnsie. MPIIT 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,

MPK 08, MPK 11, MPP 02, MPP 09
npeomemmnosie: 11P6 01, I1P6 04, TTP6 06, ITP6 14, ITPy 08, I1Py 10, TPy 16, TPy 18, ITPy 19
3HAHUA:
— Ilondarue o npou3BoIHON PYHKINHU U €€ CBONCTBAX.
— Tabnuia npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.
YMeHHus:
— Bpluncnenne npon3BOJHBIX.
— Haxoxnenue skcTpeMyMoB (QyHKITHH.
Xoa padoThi:
Ilepen BbImoONHEHUEM pabOTHI OTBETHTE Ha CIIEIYIOIINE BOIPOCHI:
1) ®yHkuMs HA3bIBACTCS BO3PACTAIOIICH HA JAHHOM IPOMEKYTKE, €CIIH. .
2) DyHKIMs Ha3bIBAaeTCs yOBIBAOIICH HA TAHHOM [IPOMEKYTKE, €CIIN. ..
3) Touka X¢ Ha3bIBaeTCS TOYKOW MUHUMYMa, eCiu... ToUKa X Ha3bIBACTCSI TOUKOH MakCUMyMa,
€CIIN...
4) CralMoHapHBIMU TOYKaMH (DYHKIIUH HA3BIBAIOT TOYKH. ..
5) ®usnyeckuii CMBICI POU3BOTHON
Pemmre cnenyronye 3a1auu ¢ NpUKIAAHBIM COAEPKAHUEM:
3amanue 1. Jlan Oak ©e3 KpBILKHU B BHJAE MPSIMOYTOJbHOTO Napajjelienunena, B OCHOBAHUU
KOTOPOTO JIEKHT KBaapat u 00beM paser 108 cm®. TIpu kakux pasmepax 6aka Ha €ro H3TOTOBICHHE
MO IET HaMEHbIlIEe KOJIMYECTBO MaTeprana?
Ykaszanue:
1) OG6o3HavbTe 32 X —CTOPOHY OCHOBAHHS;
2) Bsipasute yepe3 X BBICOTY Mapasuie/ieuIe/Ia;
3) Ompenenute KaKOMYy MTPOMEXKYTKY MPHHAIICIKUT X;
4) 3anwumute GopMyy TUTOIIAAN apasUIeIeUIIe/1a;
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5) Haiiaure TOYKY MEHEMYyMa TOJIYYEHHOM ()YHKIIHH.
3ananue 2. UToObl yMEHBIIUTH TPEHUE KHUIKOCTH O CTEHBI M THO KaHalla, Hy>)KHO CMauYUBaEMYI0 €I0
IUIOIIAb CHENIaTh BO3MOXKHO Majiod. TpeOyercs HalTH pa3sMepbl OTKPBITOTO MPSIMOYTOJIHHOTO
KaHa/a C [UIOMIAABI0 CeueH s 4,5M%, TIPH KOTOPBIX CMAYMBACMAst IIOMIAb OYAeT HANMEHBIIICH.
Ykazanue:

1) O6o3HaubTe 3a X —TIIyOHHY KaHaBBI;

2) Bsipaszute yepes X MIUPUHY KAHABBI,

3) Ompenenute KaKOMY IPOMEXKYTKY MPHHAJICIKHUT X;

4) 3anumure GopMyiTy IEpUMETPa;

5) Haiigure TOuKy MUHUMYyMa MOJYYCHHON (QYHKIIHH.

MPAKTUYECKAS PABOTA Ne 52
Ha3Banue npakTu4yeckoii padorsl: Boiuucienue nepeoobpasnoil 0 0aHHOU QYHKYUU.

Hean pabdoThl: HayuyuThcs BEIYUCISITE IEPBOOOPA3HYIO TSI TaHHOW (YHKITMH
Pe3syabrarsi:

Dopmupyemuie 3n1emenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabatbiBaTh epBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOoauTHh KOHTPOJb U aHATHM3 WHPOpPMAUU 00 aKTUBaX M (PMHAHCOBOM IIOJIO)KEHUHU
OpraHu3al|H, ee MJIaTeXeCOCOOHOCTU U TIOXOJHOCTH;

— IIK 4.7. IIlpoBoAUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapyIICHUMH,

HEJO0CTAaTKOB U PHUCKOB.
memanpeomemnste. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09
npeomemnusie: 11P6 04, I[Py 10
3HaHus: [lonarue o nepBooOpazHoit GyHKIMH U € CBOWCTBAX.
yMeHusi: Beruucienue nepBooopaszHbIX.
Xopn paborsr:
Onpenenenue. Ecnu ans mo6oro X U3 MHOXecTBa X BBINOJHAETCS PaBEHCTBO F'(x)z f(x), TO

¢bynkuto F (X) Ha3bIBAIOT NIepBOOOpa3Hoi s pyHkuun f (x) Ha JaHHOM IPOMEXYTKE.

DyHKuuA ITepBoodGpa3nasn DyHKIUA ITepBooGpa3nasn
f(x) F(x) f(x) F(x)
k-nocmsannas kx+C a“,a)0,a=1 |a +C
na
X (kx+b)™*
X", p=-1 +C kx+b)°, -1k =0 ~————+C
P p+1 (ke+b)’, p = ” k(p+1)
1 1 1
— ——— k=0 =In(kx+b)+C
X 2x+C kb’  Inllocrb)+
e* e +C e*? k=0 %ek“b +C
sinx —cosx+C sin(kx+b),k =0 —%cos(kx+ b)+C
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COS X sinx+C cos(kx+b)k =0 %sin(kx+ b)+C
12 tgx + C 1 In|x| +C
cos® x X
1
— —ctgx+C
sin? x

Tpumepl. Haiitn oxny n3 neppoodpasubix Gpynkuun f (X) = X* +3C0oS X.

OcHOBHOE CBOWUCTBO nepaooﬁpasuoi&

Ecnun F(x) — ogHa 13 nepeoobpasHbiX Ana
dbyHKUMK f(X) HA HEKOTOPOM MPOMEXKYTKE,
TO MHOXeCTBO BceXx nepeoobpasHbIX 3TOW

byHKUMKN onpepensAeTcs BbipaXkeHUeM
F(x)+C,

roe C- gencTBuTernbHoe 4ucro

TpM npasusia HaxoXxaeHusn

nepBooOpasHbIX

Ecmu ¢pyHkmuu y=7(x) u y=g(x) HMEIOT Ha
NPOMEKYTKE IMEPBOOOPaA3HBIE COOTBETCTBCHHO
y=F(x) u y=G(x), T0

DyHKUUA MepBooGpa3Han
y=1f(x)+g(x) | y=F(x+GX
y =k f(x) y =k F(x)

y = f(kx + m) y=£F(kx+m)

Peurenne: Vcronb3ys, paBuiia HHTETPUPOBAHKS U TAOIMILY TIEPBOOOPasHbIX it GyHKIMH X P

npu P =2 u gns COS X maxommm oxHy U3 epBOOGPA3HEIX JAHHOH (QYHKIHH:

Orser: F(X)= X? +3sinx_

1

Hpumep 2. J{ns pyaxiun (X) = > — HaliTH nepBooOpa3Hyo, rpaduk KOTOPO MPOXOAUT

yepes3 Touky M G; O).

COS™ X
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Pemenne: OGmuUM BUIOM NEPBOOOPasHBIX it T sBisercs QyHKims F(X) =tgX + C Pemas
ypasuenne: 0=tg=+C=0=1+C=C=~1

Taxum 0Opa3oM, HckoMasi mepBooOpasHast ecTh (PyHKITUS
Orser: F(X)=tgx -1,

3aganus 1J51 CAaMOCTOATEILHON padoThI:

3. f(x) = 2x? — 3«3
4.f(x) = - 3x
5 f(x) =502x—4)
6. f(x) =51 —2x)
7. f(x) = cos(3x —4)

Bapuant 1 Bapuant 2
1. Haiiti mepBooOpa3HbIe AJIs CIEAYIOMUX (YHKITUH;
1.f(x)=2 1. f(x)=-6
2.f(x)=x—2 2.f(x)=x+3

3. f(x) = 7x° + 3x?
4. f(x) = x%+ 5x
5 f(x)=4Bx+2)

6. f(x) =4(1—x)
7. f(x) =sin(4x + 1)

B.f(x) = 214 8.f@) =
9.f(x)=ﬁ 9.f(x)=ﬁ
10. f(x) = @ 10. f () = sin2(5x+3)

2. JIns byukuu f(x) HalTH IepBOOOpa3Hyto, TpaduK KOTOPO MPOXOAUT Yepe3 TOUKy M.
f) =1+x* M(=3;9) | f(x)=5—x3 M(2;-1)

IMPAKTUYECKAS PABOTA Ne 53
Ha3panue npaktuyeckoil padoTbl: [/pumvenenue unmeepana Onsi 6bIYUCTIEHUS DUIUYECKUX
8eNUYUH U NIOWAOEIL.

Heab padorbl: HayuyuThcs BBIMUCIATH IUIOLIAAM IUIOCKUX (QUIYp U (U3NYECKUE BEJIUYUHBI C
ITOMOILBIO ONPEIEICHHBIX HHTErPAIOB.

Pesyabrarnl:

@Dopmupyemvie rnemenmot IIK (npogpeccuonanvno opuenmupogannoe cooepircanue):

— TIK 1.1. OGpaOaTsiBaTh epBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;

— TIK 4.4. [TpoBoaUTH KOHTPOJIb U aHAIU3 MHGOPMAIIMU 00 aKTUBAaX U (PMHAHCOBOM MOJIOKEHUU
OpraHu3al|H, ee MIaTeKeCOCOOHOCTH U TOXOTHOCTH;

— IIK 4.7. IIpoBoAUTh MOHUTOPUHI YCTPAaHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapYIICHUMH,
HEJIOCTaTKOB U PUCKOB.
memanpeomemnwie: MPII 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,

MPK 08, MPK 11, MPP 02, MPP 09
npeomemnosie: 11P6 01, I[1PG 04, TIP6 06, I1P6 14, I1Py 10, [1Py 16, ITPy 18, I1Py 19
3HAHUA:
— Tlonstue 06 onpeneneHHOM HHTErpae.
— IloHsATHE O KPUBOJIMHEMHON TpalELUU.
yMeHus: Brruncnenue onpeneneHHbIX HHTErPATIOB.
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Xox pabdoThI:

Kpusonunetinoii mpaneyueii (puc. 1) Ha3piBaloT GUTYpY, KOTOpast OTPaHUYCHA:

A _ o
Y y=y(X) ® CcBepXy - rpaduKoM HeNpepbIBHON (HYHKIIUU

y=y(x)
e cumu3y — ocbro OX (y=0)
e cieBa — IIPSAMOM X=a
e crpaBa — IpsMoit X=b

»
>

a b X

Puc.1

['eomeTpryeckuil CMbICI ONpPENENIEHHOIO HMHTErpajia B TOM, YTO €ro 3HAY€HHE PABHO IUIOMIA]U
COOTBETCTBYIOIIEH KPUBOJIMHEUHOW TpaIeIuu:

b
S = [y(x)dx (1)

PaCCMOTpI/IM Pa3IMIHbIC MCTO/AbI BBIYMCIICHUA HJIOIIIaZIGf/'I IINIOCKHUX (1)I/Ipr

Ipumep 1. BeraucnuTs mionians mIockoi GUrypsl, OrpaHUUYEHHON JIMHUSIMH: Y = X2 —2X+2, x=-
1, Xx=2 u ocero OX.

Pemenne: nannas ¢urypa (puc. 2) npeacraBiseT co00ii KpUBOIMHEHHYIO TPAICIUIO, TOITOMY €&
ionaab Beraucisercs no popmyne (1).

Y
A ) 3 2
y=x~20+2 S = I(x2 —2x+2)dx:x? —xz‘:+2x|f1 =
1 1
3 3
=(2——(_—1)j—(22 (1P )+ (2-2-2-(-1)=
3 3
=3-3+6=6.
1 2 X OrtBert: 6 kB.ex.

Puc. 2

[Tyctp y=f(X) — HenpepsiBHast GpyHkus npu X e [a, b], rpaduk koropoii pacmonoxer Huxke ocu OX
(puc. 3). 3HadeHue ompeneNEHHOr0 WHTErpaja OyaeT OTpPHUIATEIbHBIM, MO3TOMY JIA pacuéra
omaayn 6epém 3HaueHHe UHTETpata o MOTYJIIO.

A

Y

S = f(X)dX (2)

D ey T

y=f(x)
Puc. 3
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Ilpumep 2. BpuucauTh IWIOMIANb IUIOCKOH (UTyphl, OrpaHUYCHHOW TrpadukoM QGYHKIIUHA
2
Yy = X —5X+ 61 ocero OX.

Pemenne: nannas gurypa (puc. 4) pacnonoxxkena Hmwxe ocu OX, mosromy npumMeHuM popmyay (2).

3 3

+6X|

2

3 3 2 2
[5-5HeE e

3

X 5x?

3
2

S =

Y a4 y=x"-5x+6

3
.[(xz —5Xx +6)dx
2

2

3 X 19 25 38-75+36 1] 1
3 2 6 6| 6
Puc. 4 OTtBer: 1/6 kB.eja.

[Mpumep 3. BpluMcAUTh IUIOMAAB ITUIOCKOH (UTYpBI, OTrpaHWYEeHHONW Tpadukamu GYHKIUH
y=X*+1ly y=—X+3.
Pemenue: nannas urypa (puc. 5) nmpencrapiser co00i pa3HOCTb KPUBOJIMHEHWHBIX Tpanenu

AOGcCICCH TOYEK EPECeYSHHs] HAXOIUM IO YepTexy: X1=-2 1 Xp=1.

1 1
S = J-(— X+ 3)dx — J-(X2 + l)dX . MoxHO 3anucaTh 1101 OJIMH HHTETPaI:

-2 -2
Y A
=x>+1 1 1
yexw S:j(—x+3—(x2+1))dx:J(Z—x—xz)dx:
_2 -2
i 2t 3t 2 2
E :2X|12_X_ _X =(2.1-2-(-2))- 1__& _
! 2, . 2 2
| ; y=-X+3 3 (L2)
i ! _(L_QJZG_[_EJ_3:4E
5 ! > 3 3 2 2
P 1 X
Puc. 5 OTtBerT: 4,5 KB.Cex.

IIpumep 4. BplumcauTh Mmiomane IUIOCKOM (QUIypbl, OrpaHMYeHHON TrpapuKamMu (GYHKUIUH

y=X*+1u Y =—X+3, 1 koopAMHATHBIME OCAMH.

Pemenue: mannas ¢Qurypa (puc. 6) mpencraBisieT co00M CyMMYy KPUBOJWHEWHBIX Tpareiui
1

3
S=S1+Sy, e S, = I(XZ +1)dx n S, = I(— X+ 3)dx . [Mommyanm dopmyiry:

0 1
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1
y=x"+1 S:I(x2+1)dx+f(—x+3)dx:
0 1
3 3 2 3
:(1__0_}(1—0)-[3—-1—j+(3-3—3-1)=
/ y=-x+3 3 2
/'/ > :%+1—4+6:3%
o1 3 X

Puc. 6

OTBeT: 3% KB.el.

Hpumenelme onpeOereHHozo unmezpana 07151 6bIMUCTICHUA ¢1m3uttec1<ux eéélu4un

Ne | ®usnueckas BenuynHa dopmyna Enununiet
n/n U3MEpEHUS
1 ITyTh, NPONCHHBIM TOYKOM C IEPEMEHHOM F t,,t,-¢c
S= j v(t)dt
ckopocThio L(t) 3a orpe3ok Bpemenu [, .t , ] : v(t) —m/c; S — m.
2 Pabota nepemennoii cuibl f(X) Ha yTH OT TOUKH b f(x) — H;
A= [ f(x)dx o
a 110 TOYKH b ab—wM;
a
A — JIx.
3 Cuiia naBieHus KUAKOCTH HA BEPTHKAIBHYIO b 0=9.,8 m/c 2
IJIACTUHY P:gj pxf (x)dx 3.
A p—xr/m°;
ab—wm;
p—H.
3agaHus 1J151 CAMOCTOATEILHOMH padoThI:
Nel Ne2 Ne3
f ] y=x*+1
= & =~
1
=3
X -1
2 Z
7o 2

. " 2
1. CkopocTh TPSIMOJMHEWHOTO JBIDKEHHUS Teja BbIpaxkaeTcs (opmyrnoi v=9t"-2t-8 (m/c).
Haiitn myTh, NpONAEHHBIN TEJIOM 32 3 CEKyH/BI OT Hadaja JABHKECHUSI.
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2. lBa Tena HavaJ W IBUTATHCS OJHOBPEMEHHO W3 OJIHOW TOYKM B OJHOM HAIPABICHUH IO
npsmoii. [lepBoe Teno JBHXKETCS O CKOpOcThio V,=(2t% +4t) m/c, BTOpoe — €O CKOPOCTHIO V,

=(3t+2) m/c. Ha kakoM paccTOSIHUU APYT OT Apyra OHU OKaxyTcs uepes 10 ¢?
3. Cuna ynpyroctu F npysxkussl, pactsanyroil Ha 1,= 0,02m, paBHa 2H. Kakyro paboty Hano

IPOU3BECTH, YTOOBI PacTAHYTh NPYKuHY Ha 1, = 0,05Mm?

4. Beruncauth paboTy, COBEPIICHHYIO MPHU CKaTUU NpyxuHbl Ha 0,06 M, ecnu g ee cxaTus
Ha 0,01 ny>xxHa cuiia 10 H.

HPAKTHYECKAS PABOTA Ne 54
Ha3Banue npakTuyeckoii padorsl: Haxooicoenue ypagueHuii OKpYICHOCMU, chepbl, NIOCKOCHU.
Buviuucnenue paccmosinuil mexxcoy moukamu.
Heuan padorsl: Hayuntbesi cocTaBisTh ypaBHEHUS c(hepbl U MIOCKOCTH, BBIYUCIATH PACCTOSHUS
MEX/1y TOUKaMHU.

Pesyabrarsi:

Dopmupyemoie 3n1emenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabartbiBaTh epBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOaUTHh KOHTPOJb U aHATHM3 WHPOpPMAKUU 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|H, ee IJIaTeKEeCOCOOHOCTU U TIOXOJHOCTH;

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAaHEHUS MEHEJ)KMEHTOM BBISBICHHBIX HapyIICHUH,
HEJ0CTaTKOB U PUCKOB.

memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09
npeomemnusie: 11P6 13, [1Py 17.
3nanus: [lonstue o cdepe, mape, MIOCKOCTH.
YMeEHHUS:
— CocraBnenue ypaBHeHUH cepbl U MIOCKOCTH.
— Boluncienune paccTosiHUS MEXly TOUKaMHU.
Xox padoThI:

Cepoii Ha3pIBaeTCS OBEPXHOCTh, COCTOSIIAS U3 BCEX TOYEK MPOCTPAHCTBA,
PacToIOKEHHBIX HAa JAHHOM PAcCTOSHUU OT JJAHHOH TOYKH.

Hannass Touka O Ha3bIBaeTcs HEHTPOM cdepbl, a JaHHOE PACCTOSHUE —
paauycom chepbl. O603Hauaercs R. J[t000it 0Tpe30k, COeNUHSAIOMUN IIEHTP U
KaKyr0-HUOYIb TOUKY cephl, TaKKe Ha3bIBaeTCS PaanycoM c(hepsl.

OTpe30K, COeTUHSIONINI B TOUYKU c(epbl U MPOXOIALINI Yepe3 ee LIEHTD,

Ha3bIBaeTCs AuameTpom cepsl. Tunamerp chepsl pasen 2R.
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Teno, orpannueHHOE cepoii, Ha3bIBACTCS MAPOM.
Ilapom paguyca R ¢ npenrtpom B TOouke O
Ha3bIBACTCS TENO, KOTOPOE COACPKUT BCE TOYKHU
IIPOCTPAHCTBA, pacmnojoXkeHHble OT Touku O Ha
’ paccTosHuu, He npeBblatoimeM R(Bkitouas O), u He

u COJICPXKHT APYTUX TOYCK.
Chepa MokeT OBITH TIOJYyYCHA  BpallcHUEM \"
noryokpykHoctu (ACB) BOkpyr ee nuamerpa (AB), a N

11ap — BpallleHUE MOJIIyKPyTra BOKPYT €ro JuaMeTpa. '

Ypasuenue cdepsol paguyca R ¢ nearpom C ( xo,; yo; 20):.
/,,.7’_‘\ R’ :(X_Xo)2+(y_yo)2+(Z_Zo)2-
/ /ﬂ M (x;y:a\

'I‘/f‘ ‘R ~

-3
| C(o3 Yoi 2,

24

Paccrosinue ot npou3BoibHOoit Touku M (x; y; 2) mo C ( xo; yo;
Zp) BBIUKCIACTCA 110 (hopMmyJIe:

MC = J(x—=X,) + (Y= Yo)? +(z - 2,)°.

Qo
<y

X

OO011ee ypaBHeHHe IVIOCKOCTH UMEET BUJ
Ax + By + Cz + D = 0, rae koo duumentst A, B, C 0oAHOBpEMEHHO HE PaBHBI HYIIO.

3agaua 1. CocraButh ypaBHeHUE cephl paaryca R = 5 ¢ IeHTpoM B Hadaje KOOpIUHAT.
Pemenne: HenocpencTBeHHOI 110ICTAaHOBKOM 3HaYeHUs paJuyca B ypaBHEHHE
X +y2 + 7% =R? MOJIy4YUM X +y2 +7% =25,
3anava 2. Hanucats ypaBHeHHe cdepsl ¢ eHTpoM B Touke C (2; —3; 5) u paanycom, paBHbIM 6.
Pemenne: [ToncraBuB 3HaueHne koopaAnHaT Touku C U 3HaUEHHE paguyca B ypaBHEHHE
(x—a)’+(y—b)’+(@z—c)® =R? HOJTY4UM
(x— 2)*+ (y +3)* + (z—5)* = 36.
3amaua 3. Haiitu uentp u paguyc chepst  (x + 4)2 + (y — 3)? + 22=100.
Pemenne: CpaBHUBasi JaHHOE ypaBHEHHUE C YpaBHEHUEM c(ephl
(x—a)’+(y—h)?>+(@z—c)’> =R? Buaum, uro
a=—4,b=3,¢c=0,R=10. Caenmosarensno, C(—4; 3; 0), R = 10.
3agaua 4. J[okazare, 4TO ypaBHEHHE
X+ +72 —2x+4y—62+5=0
SIBJIIETCSL ypaBHEHUEM C(EPBI.
Pemenne: IlpeoOpa3dyem JeByr0 4YacTh JaHHOTO YpPaBHEHHUS, BBIIETUB KBaJApaTbl JABYYJICHOB,
COJIEp KaINX COOTBETCTBEHHO X, ) U Z:
X —2x+)y* +4y+7P—6z+5=
=(x— 1> — 1+(y+2)%*—4+(Z—3°—9+5=
=(x— 1+ (y+2"+ (239,
CrenoBarenbHO, JaHHAs! IOBEPXHOCTh UMEET YpaBHEHUE
x— 1+ +2"+@2—3) =9
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3) u paguycom R =3
3anaHus 1J151 CAMOCTOATEILHON padoThI:
Bapuanr 1.

1. Cdepa 3anana ypasuenuem: (x — 1)2 + y2 + (z— 2)2 = 9

a) BBIMUIIATE KOOPIMHATHI LIEHTpa cpepsl 1 HaWaUTE ee paauyc,

0) mpoBepbTE MPUHAIICKHUT JH 3Tol chepe Touka A(1;3; —1).

2. CocraBbTe ypaBHenue cdepsl, eciu M (2,0, 0) — HeHTp chepsl a paguyc paeH V3.

3. 3anumure ypaBHenue cepsl ¢ neHTpoM B Touke 0(0;1; — 2) M mpoxomsieil yepe3 TOYKY
C(-3;1; 2).

4. IlpuBeauTe JaHHOE ypaBHEHUE K CTAaHIAPTHOMY BHly YpaBHEHHE c(hepbl U HAaWAUTE KOOPIUHATHI
€€ LIEHTpa U BEJIUYUHY pajuyca:

x2+y2+z2+2x—2y=2.
Bapuanr 2.

1. Cdepa 3amana ypasuenueM: (x — 4)? + (y+ 2)? + z% = 4.

a) BBIIUIIATE KOOPIUHATHI IEHTPa cepsl M HAWAUTE ee paauyc,

0) poBephTE MPUHAIICKHUT JIK 3TOM chepe Touka A(4; 3; —1).;

2. CocraBbTe ypasuenue cdepsi, ecm P (0;2; 0) — rientp cdepsl a paguyc pases V5.

3. Banumure ypaBHeHue chepbl ¢ neHTpoM B Touke O(0;2; — 1) u mpoxomsiieil yepe3 TOUKY
K (—1; —1; 0).

4. IlpuBeaute JaHHOE ypaBHEHUE K CTAHIAPTHOMY BHUJly YpaBHEHHE c(pepbl U HAUAUTE KOOPIUHATHI
€€ [IEHTPA U BEJINYMHY paguyca:

x2+y?+z2-2x+2z=17.

ITPAKTHYECKAS PABOTA Ne 55
Ha3Banune npakru4yeckoii padorei: Crooicenue u ebiuumarnue 6eKmopos. YMHOJCEHUEe 6eKmopa Ha
yucno. Beiuucnenue yana mexcoy 08yms 6eKmopamiu.

Ilem, paGOTbI: HayLII/ITBCSI BBIIIOJIHATE OINCpalliu HAJl BCKTOPaMH, BBIYUCIATH KOOPAHWHATHI
BEKTOPOB, OIIPEACIIATE YIroJl MCXKIAY HUMHU.

Pe3yabTarsl:

Dopmupyemovie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabatbiBaTh NEepBUYHBIE OyXTaITEPCKUE JOKYMEHTHI,

— 11K 4.4. [TpoBoaMTH KOHTPOJIb U aHATU3 MHPOPMAIMU 00 aKTUBAaX U (PMHAHCOBOM MOJIOKEHUU
OpraHu3al|H, €€ MIATEeKECIOCOOHOCTU U TOXOJHOCTH;

— IIK 4.7. IIpoBOoAMTH MOHUTOPUHI YCTPAHEHHUS MEHEIKMEHTOM BBIABIECHHBIX HapyIICHUH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09
npeomemnuie: 11P6 13, I1Py 17
3Hanus: [loHATHE O BEKTOPE, €r0 KOOpAMHATAX.
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ymeHnusi: [locTpoeHne cymMmbl, pa3HOCTH BEKTOPOB.
Xopn padoTsr:
JIr060i1 HanpaBICHHBIN OTPE30K MPSMON HA3BIBACTCS 6EKMOPOM.

BekTop, 3amaHHbIi Mapoil HecoBmagaromux Todek A u B, o0o3HauaeTcsi AB, mpuyeM B ITOM
3anucu A-Hadalio BeKTopa, B-ero kouerr.

- 5 5 o
BekTopsl MOTYT OBITh 3alMCaHbl C TOMOIIBIO CTPOYHBIX OYKB: «; 6; ¢, d ...

Hyneevim 6exmopom Ha3bpIBa€TCs BEKTOp, HAYaIO MU KOHEI KOTOporo commnagaroT. Hampumep,
AA unu O spnsercs HYJIEBBIM BEKTOPOM.
Jlnunoni éekmopa Ha3bIBaeTCS AJMHA TMOPOXKAAIOIIETO0 €ro oTpe3ka, o0o3Hayaercs, |AB|, |a|,

TOBOPST «MOJYJIb BEKTOpay». J[i1Ha HylIeBOro BEKTOpa |AA| =0.

HBa BCKTOPAa HA3BIBAKOTCA KOJ/UIUHEAPHbIMU, CCIIA OHHU JICKAT HA O,HHOﬁ HpHMOfI WK Ha
MapaJlyiCJIbHBIX IIPSAMbIX.

Tak, Ha puc.l KoJUIMHEApHBIMU

A ¢ EK SIBJISIFOTCSL  CJIEAYIOIUE BEKTOPHI:
L FD u FB; CA u DB; FO u CO.
0 B prc .2
c 4 CPeIM  KOIIMHEApHBIX BEKTOPOB
Q N ecTh TaKue, y KOTOPBIX
F B
0 B
D N B
. puc 3 0

HaIpaBJIEHUs  COBNAJAlOT. OTU
BEKTOPEI Ha3bIBAIOTCS

pc 4
COHANpPAaBICHHBIMH ¥ MUIIYT
i BL (x1;y1) A A A
S FO ™ OC (cm. puc.1).
: Ecnmu  HampaBiieHUsT — BEKTOPOB
a7 o= .w2 POTUBOIOJIIOKHO HAIPABIEHBI, TO
/_,_./—l/ ! WX W HAa3bIBAIOT MPOTHUBOMOJIOKHO
0 A g x H2IDABICHHBIMY u TUIITYT
pnc 6 c4™ FB; FO T co. (cm.
puc.1)

I[Ba KOJUIMHCApHBIX BCKTOpPa
Ha3bIBAKOT PABHBIMU, C€CJIM OHHU COHAIPABJICHBI W HMCIKOT PABHBIC JIMHBI; APYIMMU CJIOBAMU,

c_zzk_),eCﬂu;TTBuM:H Ha puc.2 E_K=F_L,H0ﬁ¢L_F.

eiicmeun nao eekmopamu

1. Cymmoii BexropoB @ U D HaswiBaercs Takoii BekTop C, Hauamo KOTOPOro COBIAAET ¢ HAYAIOM

BekTopa d , a KOHEIL C - ¢ KOHIOM Bektopa D | mpu ycnoBun, uto Hauano Bexkropa D nepeneceno B

KOHel[ BekTopa d (mpaBwio TpeyroibHuka). Ha puc.3 OA+ AB = OB umu OB+ BA = OA. Ha puc

4 OA+ OB = OC (npaBuio napauienorpamma). CymiecTByeT IpaBUiI0 MHOTOYTOJIbHHKA.
CBolicTBa CyMMBI BEKTOPOB:

. a+b=Db+a (nepemecrurensroe croiicTro)

. (a +b)+c=a+(b+C) (couerarensHoe cBoiicTBO)
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° a+0=a.

2. Pasnocmvio eexmopos A U D wasparor cymmy Bexropa au —b, mea—b=a+ (-b).

BGKTOPBI 6 u-—- 6 HAa3bIBAOTCS RPOMUBOROJI0IICHBIMU . Ha pI/IC3 54 - O_B = g u O_B— 54 = E

3. Ilpouzsedenuem BEKTOpa a Ha BEIIECTBEHHOE 4YMCIO K HasbiBaeTcs BeKTOp Ka, KOTOpHIit

HMEET  JUIMHY, PaBHYIO k‘

Y0, mo at™ E ecu k{0, mo a T ka.

Ha prc.3 o—K:%o—B;@:_ga.

, ® komwmmHeapen a. Ilpu osrom ecmm K

/exapmosa cucmema Koopounam
Ecnun 3amana npsimoyrosibHast cuctema koopauHaT XOVY, Ha ocsax OX u OV B3SThl €IUHUYHBIC

Bektopel | U ] cooTBercTBeHHO, TO chpaBemMBo paBeHctBo OM =xl+Y] (cm.
puc.5).JlokaxuTe caMOCTOATEIBHO.

Yucna X ¥ Y Ha3bIBAIOTCAd KOOPJAWHATAMH BEKTOpa OM. [Mumryr OM = {x; vy} Ha puc.5 OM =
{7; 4}.06bsacHuTE IOUEMY.

Ecmu Bextop M, M, He NpoXoAUT yepe3 Hadyanao KoopauHar (puc.6), To

MM, = OM, — OMy = {x3;y,} — {x1; 1} = {3 — x1; >, — y1}, T.€. ons HAX04COeHUs.
KOOPOUHAM 8eKMOPA HYHCHO U3 KOOPOUHAM €20 KOHYA 8blYeCmb KOOPOUHAMbL HAYald.

IIpumep 1. danst Touku A (3;2), B(-1;5), C(0;3). Haiitu koopauHaThl BEKTOPOB AB; BC; AC .
Pemenmne:

AB={-1-35-2}={-43} BC={0-(-1);3-5}={1;,-2}

AC={0-3;3-2}={-3;1}

eiicmeusn nao eekmopamu, 3a0aGHHLIMU CEOUMU KOOPOUHAMAMU
Ecim BekTOpHI 331aHBI B ICKAPTOBOM CUCTEME KOOPJIMHAT CBOMMHE KOOPIUHATAMH, TO:
1) npu cnoxcenuu o06yx u 0Oonee uucIa 6eKMOPO8 UX OOHOUMEHHbIE KOOPOUHAMDbL
cknaoviearomesn, .. ecnu d = {xy;y,}, b= {x,;v,}, T0d + b= {x; + x5 91 + v}

2) npu 6bliumaHuUu 6€KmMopoe ux 00HOUMEHHbIE KOOpOMHtlmbl evluumaromca, T.€. €CIU a=

{xu b b ={x2 ¥}, 10d — b ={x; — x5 51 — ¥2}.
3) npu ymnodcenuu 6eKmopa Ha HUCHO KadcOas KOOPOUHAMA 6EKMOPA YMHONCACMCA HA IMO
uucno,r.e.ecmm d = {x;y. L, ok -d ={k-x;k-y.}-

Ipumep 2. [lanbl BekTOphl d = {—2; 4}, b = {3; 1}. Haittu a+ b; 2)d — b; 3)0,4a;4) —
Pemenne. CoracHo NpUBEIEHHBIM IPABHIIAM, MOIYYUM:
1)d+b={-2+3;4+1}={1;5}
2)d—b={-2-3;4—1}={-5;3}
3)0,4a = {0,4-(-2);0,4-4} = {-0,8; 1,6}

4 15—{13- 11}—{1- 1}
)3_ 37 3 N ’ 3

ﬂﬂuna eéeKkmopa, paccmosinue Me.m'dy 06yM}1 mouKkamu Ha niockocmu

b.

[V
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Jlnuna eexmopa, 6vix00auieco u3 navana koopounam (cM. puc.5), paBHa KBaJJpaTHOMY KOPHIO U3
CYMMBI KBaJpaToOB €ro KOOPAUHAT, T.€.

OM|=\x*+y*. ()
ECHI/I BeKTOp 3a1aH I[ByMH TOYKaMH
M, (x;;v)uM,(x,;v,), mo |M1M2|=\/(x2 —xl)2 + (v, —yl)z. 2 ITo »roii dopmyie

MO>XHO HaWTH pacCTOAHNUE MEXKAY JABYMs TOYKaMH, C 3aJaHHBIMH KOOpJWHaTaMH (06’BHCHI/ITC

novyemy).

IIpumep 3. Haiitu nmHy BEekTOpa E; eciu A (5;2), B (8;-2).

Pemenue. [Ipumenss Gopmyiy (2), moayuum AB = \/ (8-5)°+(—2-2)* = J9+16 =5.
OrtBer: E =5.

Ckanapnoe npou3eedenue 6eKmopos

CKaJl}lprlM np0u38e()eHueM JABYX  HCHYJICBLIX BCKTOPOB  HAa3bIBACTCA  YHCJIO, PABHOC
MMPOU3BCACHUIO JJIMH 3TUX BECKTOPOB HA KOCUHYC yIJla MCKAY HUMMU, T.C.

a-b=[a-|b|-cos (a;b) (3
Ecimn  BexTOpel 3amaHBl CBOMMH  KOOPJMHATaMH, a{Xl; yl}u b{xz;yz} TO CKaJIsIPHOE

IMPOU3BCACHUC HAXOAT TAK:

a-b=x % +y, Y, (@)

IIpumep 4_ B paBHOcTOpoHHEM TpeyroiabHuke ABC co cTopoHOH, paBHOU 4, HAlTH CKaJIspHOE

MIPOU3BECACHUE BEKTOPOB E u E

Pemrenue: Tak kak yriibl B paBHOCTOPOHHEM TPEYTOJbHUKE IO 60°, To, ucrnons3ys gopmyny (3),
nonyamm AB - AC =4-4-00s60° =16-1 =8,

OrtBer: 8.

Hcnons3ys ¢opmynsl (1), (3), (4), MoxkHO BbIBECTH (hopMyny Ul HaXOXKJEHHs KOCHHYca yria
MEX]y BEKTOpaMH:

— - X . X + .
cos A(a; b)= 21 22 L2 2y2 =
\/Xl Y1 '\/Xz Y
Ipumep 5 Haiitu yron A B tpeyronsauke ABC, eciiu A(6;7), B(3;3), C(1;-5).

(5)

Pemenne: Onpenenum KOOPAWHATEI BEKTOPOB E{—3;—4},A_C{—5;—12}. Beruncnum KocuHyc
yIJla MeXJy BeKTopamu 1o gopmyie (5):
CcoS Z(ﬁi E): 39+ (4) (-12) = 63 = @

V7 + (47 -(-5) +(-12)7 513 65

Z(AB; AC) = arccos 53 Omeem : arcoos 2.
65 65

3agaHusA 1J151 CAMOCTOAITEILHOMH PadoThI

1. Haiirut koopumarst extopor AB; CB; CA, ecmu AB = 2i +3]; CB = —5i; CA=i—7].
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2. Haiiru koopunatsi sexropos B4; BC; AC, ecmu BA=3i-5]; BC =4]; AC =—8i + ].

3. Jlanbl TOUYKHU A(3;-1); B(0;-5); C(-2;1). Haiitu:
AB; BC; CA; AB + BC; AC — AB;m = 2AB +3BC —0,5CA.
4, JlaHb1 TOYKHU A(4;0), B(-1;3), C(5;7). Hatitu:

AC; AB; BC; AB+ BC; AB— BC; m=-3A4AB+ 2BC -5A4C .

5. Jlau tpeyronbuuk ¢ Bepimmaamu F(7;7), D(4;3), C(3;4). Haiitu ero nepumerp.

6. Han tpeyronsnuk ABC, A(-4;1), B(-2;4), C(0;1). [Hoxa3zarb, 4YTO JaHHBIA TPEYrOJbHUK
paBHOOEIPEHHBIN.

7. Huaronanu kBaapata ABCJI mepecekatorcss B Touke O. Haliqu yron Mexay BEKTOpaMu: a)

JICu A, 6)AB u AC, 6)OAu OC;
8. Huaronamu pomba ABC/] mepecekatorcs B Touke O, u aumaronans BJ] paBHa cropoHe pomoOa.
Haiigu yron Mex 1y BEKTOpaMu: a) AB u E; 6)ﬂ_B u O_B; 6)&' u @

9. Bblunciure cKalsipHoe mnpoussencrue BextopoB a{3;0p, B{—2;7}u onmpenenurs Buxn yria

MCKAY JaHHBIMU BEKTOpPAMU.
10. Breramcaure CKaJILIpHOC TPOU3BCACHUEC BCKTOPOB M OHNPCACIUTb BUI YIJIA, O6pa30BaHHOFO

MEKJly BEKTOPaMU 6{0,5; 7},6{7 ;—0,5}.
11. Haiitu yrosi Mexy BEKTOpaMu FD u E, ecm F(1,6), D(L,0), C(—2;3).
12. HaiiTi yroa Mexay BEKTOpaMH RL u OP, ecin R(0;3), O(6;-1), L(5;0), P(9;4).

MNPAKTUYECKAS PABOTA Ne 56
Ha3Banue npakTu4yeckoil padorbl: Buiuucienue cKaniapHo20 npoussedenus 6eKmopos.
Heap padorbl: HayuuThcs BEIYUCIATH CKAIIPHOE IPOU3BEIEHUE BEKTOPOB.

Pe3yabTarsl:

Dopmupyemvie 3nemenmul IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):

— TIK 1.1. OGpabatbiBaTh NEepBUYHbBIE OyXTaITEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBoauTh KOHTPOJb U aHAIM3 MHPOpPMALUU 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|H, ee MIaTeXeCOCOOHOCTH U TOXOTHOCTH,

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAaHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapyLICHH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09
npeomemnuie: 11PG 13, I1Py 17
3HAHUA:
— IlonsATHe 0 BEKTOpE, €r0 KOOpAUHATAX.
— IlonsATHE O CKaIAPHOM NMPOU3BENCHUH BEKTOPOB, €T0 CBOWCTBAX.
Ymenusi: Beruncienve cKaasipHOro NpOU3BEACHUS
Xopn padoThr:

PaccMOTpHM [1Ba BeKTOpa 4 = {X1; y1; 21} U b = {X5; Vy; 25}

CKaﬂ}lprlM npous’eedeHueM BCKTOPOB du b HAa3bIBACTCA YMUCJIO0, PAaBHOC ITPOU3BCACHUIO UX

JUTMH Ha KOCUHYC yTJIa MEXy HUMHU: (a, b) = |a| -1b |  COSQ.
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ITyctb BekTops @ 1 D 3anans cBonMu koopmuHatamu @ = {x1; y1; 21} u b = {x; Vo; 25},
Toraa
- CKaJISIPHOE TIPOU3BEICHUE ITUX BEKTOPOB HAXOIUTCS 11O (POpMyIIe
(&,b) =X X2+t Y1' Y2
- KOCHHYC yIJIa MEXy HUMH — IO (hopMyJie
X1 X2+ Y1 Y2
\/X12 + % \/Xz2 +y2°

cosp =

CsoucTtBa CKaJIApPHOTIo npounssegeHunA
1. Mpwu NEPECTAHOBKE MHOXWUTE/IEM ckanapHoe npousseaeHune HE MU3MEHAETCA :
(@.2)=(5 ) a-b=b-a
2. YNCNO MOXHO BbIHOCUTb 3a ckanapHoe npoussegeHue :

(1a,b) = A(a, b)

3. MNpu ckanApHOM YMHOXeHUN BeKTopa Ha cymmy Bektopos MOXHO PACKPbITb CKOBKU :

a-(b+c)=a-b+a-c
4. CKANAPHbIV KBALPAT BekTopa( TO eCTb CKanapHoe NpousseaeHue BeKTopa Ha cebsa)
paseH KBAZPATY ero OJIMHbI ( MOAYNA ) :
a’*=a-a=|al-lal-cos0= [a]-|al-1= |a|-|a] = |g|?

3AMEYAHME : noatomy ecnu Bektop a Bo3ssectn CKAJIAPHO B KBagpart 1 3aTeM U3B/eYb

KOPEHb, To nonyynum HE nepsoHayanbHbii BEKTOP, a ero MOAY/1b :
Vaz=a|

IIpumep: Haiitn (35 — 55) : (25 + 75), eciu

5|=3,|5|=1,5¢5

Pemenne:(BE_l - 55) : (25 + 75) 63 10 (5, 5) + 21(5, 5) —35h = 6|a

_ _ _,2

—11<a,b)—35|b =6-32-11-0-35-1=19
((5, B) =0, T.K.,5 1 5)

3agaHusA 1J151 CAMOCTOAITEILHOMH PadoThI

Bapuanr 1.
1. Tansr Touku A(1; 3),B(4; 7),C(—1; —1),D(7; 5),Q(x; 3).

a) HaiiguTe koopimHaTBl BEKTOPOB ABu CD.

0) Haiinute nirHBI BEKTOPOB AB u CD.

B) Haiinure ckanspHoe npoussenenue sektopos AB u CD.
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r) Haiigure kocunyc yria mexnay Bekropamu AB u CD.
1) JlaHHBIN yroa OCTPBIN, MPSMOMN MK TYNOH (OTBET 000CHYHTE)?

e) [Ipu kakoM 3Ha4EeHUH X BEKTOPHI CBu _lﬁj NEPIEeHIUKYJIIPHBI?

2. B pasHoGenpennoM tpeyronshuke ABC yrom B mpsamoit, AC = 2+/2, BD — wmenuaua
TpEeYrojbHUKa. Beluncnure ckaasipHble IPOU3BEICHUS BEKTOPOB BD -AC,BD -BC,BD - BD.
Bapuanr 2.

1. {anwl Touku M (2; 3),P(—2; 0),0(0; 0),K(=5; —12),R(4; y).

a) Haitnure koopauHatel BekTopoB MP u OK.

0) Haiigute 1ymHBI BEKTOPOB MP u OK.

B) Haiinure ckanspHoe npousBeeHIEe BEKTOPOB MP u OK.

r) Haiigure kocunyc yria Mexay BEKTOpaMH MP u OK.

1) JlaHHbBINA yroll OCTPBId, MPSIMON WK TYIOH (OTBET 000CHYHTE)?

e) [Ipu kakoMm 3HaYeHUH y BEKTOPBI PK u MR NEePIEeHIUKYIAPHBI?

2. B paBuoctoponnem tpeyronbauke MHP HK — Ouccektpuca, MH = 2. Beruncnure ckaispHbie

IIPpOU3BCACHUS BEKTOPOB m() . W, m() . m’), W . W

HPAKTHYECKAS PABOTA Ne 57
Ha3BaHnue npakTuuyeckoii padbornl: Koopounamoi 6 npocmpauncmee. /leticmaust Hao 6eKmMopamul.
Heas pa6orbl: HayuuThcs BBIUMCIATH BBIMOJIHSATH OINEpAllMd HAJ BEKTOPaAaMH U CKaJspHOE
MIPOU3BE/ICHNE BEKTOPOB B IPOCTPAHCTBE.

PesyabTarsl:

Dopmupyemovie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabarbiBaTh epBUYHBIE OyXTaITEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOoauTHh KOHTPOJb U aHAIHM3 WHPOpPMAUU 00 aKTUBAX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHM3allH, €€ TUIaTeXeCIIOCOOHOCTH U JOXOJHOCTH;

— 1IK 4.7. IlpoBoAUTH MOHUTOPUHI YCTPAHEHUS MEHEIKMEHTOM BBISBICHHBIX HapyIICHUH,
HEJ0CTaTKOB U PUCKOB.

memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09
npeomemnuwie: 11P6 13, [1Py 17
3HAHMS:
— Tlonstue o BekTOpe, €ro KOOpAUHaTaX.
— TlonsiTHe 0 CKaIIPHOM NPOU3BEIEHUH BEKTOPOB, €r0 CBOHCTBAX.
yYMeHHUS:
— BrluncieHne KoopaMHAT BEKTOpa U BBIIOJHEHHWE ONEpaluidi HaJl BEKTOpaMH B
MPOCTPAHCTBE.
— Brluncienne ckansipHOTO MPOU3BENEHHS B TPOCTPAHCTBE.
Xox pa0doThI:
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ITnockocts OXyzZ —kK0OpOUHAMHASA NIOCKOCHTDb
[Tpsimbie Ox, Oy, Oz Ha3bIBAIOTCSA

KOOpOuHamuovimu ocamu (WM 0OCIMU KOOPIUHAT)

Ocu xooparHAT 0003HAYAIOTCS TaK:

Ox- ocw abcuce

Oy- ock opauHaT

Oz- och ammmukat Touka ux nepeceueHus O —

Hayajao KoopauHaT, Iiockoctu Oxy, Oxzu Oyz —

KOOpOUHamHble niA0CKOCHU .
B npsAMoyronasHoOM cucteMe KOOpAMHAT KAk 101
TO4YKe M IIpOCTpaHCTBA CONOCTABIISIETCS TPOMKA

YHUCCJI, KOTOPBIC HA3BIBAKOTCA €€ KOOpAWHATAMMU.
M(X; Y; 2).

IIpssMoyTOIBHAS cCCTEMa KOOPJAMHAT B

IIPOCTPAHCTBC

dopmyina paznokKeHus JF00ro BEKTopa Mo
KOOPJMHATHBIM BEKTOPaM
a=x-1tyj+zp,

r7ie X,y,Z-K03()(GUIIUEHTHI Pa3JIOKEHUS U OHU
SABIISIOTCS. KOOPIMHATAMH BEKTOpa a{x;y; z}

3anumure KOOpAWHAThI BECKTOpA, CCIIN
d=-5-71+3j-2F,

Koopaunats! Bekropa d {—5; 3; —2}

eiicmeus nao eekmopamu

Ilpumepuwi:

CrnoxeHue BEKTOpOB

a + E = {x1+x2;y1+_’y2;Zl + Zz}

a{1;—4;—1} b{3;0;-2}
i+ b={L-4-1}+ {3;0,-2} =
{4; —4; -3}

Brrunranue BeKTOpOB

a-— E = {x1_xziJ’1_J’2iZ1 — 7}

{1;—-4;-1} b{3;0;-2}
{1,-4;,-1}— {3;0;,-2} =
{-2;,-4;1}

a
S
a—b

YMHOKEHUE BEKTOpa Ha YUCIIO
k-c = {kxy; kyi; kz}

a{1;—4;—1} b{3;0;-2}
3a=3-{1;-4;-1} =
{3, -12; -3}

Beraucnenune amuHel Bektopa d(x; y; z) O €ro
KOOp/IMHATAM:

ld| = yx% +y? + 22

Beruncnenue mmmnb Bektopa 71(3; —4; 0).
17l =32+ (—4)2+02=v/9+16=5

PaccrosiHue Mexy 1ByMsI TOUKaMH.
A(X1;y1;21) 1 B(X2;Y2;22).

|AB| = \/(xz —x1)2+ (v, —y1)?2 + (2, — 1)

Brruucnuts pacctosiHue MEXKIY IBYMs
TOYKaMHU

C(2;-3;7) u D(-2;3;7).
ICD| = /(2 +2)2 + (=3 —3)2 + (7 — 7)?
=V16 +36 + 0 = V52 = 2V13

Beruncnenne KoopArHAT BEKTOpa AR. Eciu
A(X1Y1,21), B(X23y2;22).
AB{x; — x1;¥2 — ¥1;22 — 71}

B npocTpaHcTBe pacnonokeHbl TpU TOUKH,
3aJlaHHbIe CBOMMH KoopauHaTamu: A(1; 6; 3),
B (3;—1;7)u C(—4; 3; — 2). Haiitu
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KOOPJMHATHI BEKTOPOB ﬁ, AC u BC

AB={3-1;,-1-6;7 -3} ={2;-7; 4}
AC={-4-1;3-6;—-2-3}

= {-5;-3; -5}
BC={-4-33+1,-2-7)}
={-74-9}

CxaspHO€ IIPOU3BEICHUE BEKTOPOB
af{xq; y1; 21} u b{xy; v,; Zz,} BeIpaxaercs
dbopmyIoii:

&-szl-xz T Y1 Y2+ 2172

BBIUKMCINTE CKASIPHOE HPOM3BEICHHE
BeKTOpOB df{2;1;6} u 5{3; 0; -1}

G-b=2-3+1-0+(—=6)-(-1)
=6+0+6=12

[leprieHIUKYIAPHOCTH BEKTOPOB:

A(x1; y1; 20U b(x2; V25 25);
i b=0:

X1 X2+ Y1 Y2+ 212, =0

[TeprieHAMKyIAPHBI 1M BEKTOPHI d{2; 1; 6}
b{3;0; —1}

i-b=23+1-04+6-(-1)=6+0—6
=0

OtBeT: 11a

KonnuHeapHOCTh BEKTOPOB:

A(x1; y1; 20U b(x2; V25 25);

X1 _ V1 _ 21
— = — = —, €CJIM KOOpAHWHAaThl BEKTOPOB HC
X2 Y2 Z2

PaBHBI HYIIIO.

332[8.‘{8.. KOJ'IJ'II/IHeapHLI JIX BCKTOPHLI:
a) a{-5:3;-1} u b{-10; 6:-2};
b) ¢{-6:3;-1} u d{2; -9;3};

Pewenne.
a)
_5 —_ . 3 —_ . _1 —
0" 0,5; = 0,5; = 0,5
Jla, BEKTOPBI KOJUIMHEAPHBI
b)
—6 3 1 -1 1
2 -9 33 3

Hert, BeKTOpBI HE KOJUTHHEAPHBI
Otsert: @) 1a b) Her

Kocunyc yria Mexx1y HeHYJIEeBBIME BEKTOpaMHU
> -

BEKTOPOB d{X1; Y1; Z1} M b{xXy; Y75 25}

BBIYHCIIACTCS 110 (hopMmyIie:

X1 Xp v Y1 Y2+ 2123

Vi +yi 2 Jx +yi + 23

cosp =

Haiiti KOCUHYC yIila MEKy BEKTOpaMH d =
{4;3; 0} u b = {0; 12; 5}.

4-0+3-12+0-5
V4?2 432 + 0% -V/0% + 122 4 52

cosp =

_ 36 36
V25-4/169 65

3agaHus /151 CAMOCTOSITEILHON padoThI
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Bapmuanr 1 Bapmuanr 2

1 | JlaHbI BEeKTOpHI 1 JlaHBI BEKTOPBI
3{2; —4; 3} u b{—3;0,5; 1}. Haiimre 3{2;—4;3} u b{—3;0,5; 1}. Haiinure
KOOPIUHATHI KOOPIUHATHI
BekTopa a) ¢=3+b pekTopa d) ¢=3—b
b)¢=33-b b)¢=3+2b

2 | Manbl BekTopsr a{1; —2; 0}, 2 JlaHBI BEKTOPBI
b{3; —6;0} u &{0; —3;4}. Haitmure 3{1;—2; 0}, b{3;—6;0} u ¢&{0; —3;4}.
KOOPIHMHATHI BEKTOpa p = 2a — §Z—)) —C HaﬁﬂfTe KgOPHHHaTH BCKTOpa

p= 53 +b—2¢

3 | Haiigure 3naueHuss M u N, Ipu KOTOPBIX | 3 Halinure 3Ha4eHnss M U N, IpU KOTOPBIX
BEKTOpa a U b KOJUTMHEAPHBI, €CIH BEKTOpa a U b KOJUIMHEAPHBI, €CITN
a{—4; m; 2} u b{2; —6; n}. a{6;n; 1} u b{m; 16; 2}.

4 | Ha xakoM paccTOsTHUH OT IIOCKOCTH ( 4 | Ha kakoM paccTOSHUU OT IUIOCKOCTH (
xOy) Haxoaurcs Touka A ( 2; -3 ; 5)? yOz) naxomurcs Touka B (-3 ; 2 ; 4)?

5 | Ha xakom paccTossHUM OT HayaJia 5 Ha xakoM paccrostHuM OT Havyana
KOOpJMHAT HaXOUTHCS TOYKA KOOPJMHAT HAXOJUTHCS TOUKA
A(-3;4;0) B(3;0;-4)

6 Haiiaute koopauHaThl ceperHbI 6 Haiigute koopauHaThl cepeHbI
OTpe3Ka, €CJIM ero KOHIbI UMEIOT OTpe3Ka, €CJIU €ro KOHIbl UMEIOT
koopaunatel A (5 3;2), B (3;-1;-4) koopauHathl A (-3;2;-4), B (1;-4 ;2)

7 Hailinure nyinHy BekTopa AB ,ecmn A ( 7 Haiinure nnuny BekTopa BA ,ecmu A (-3;
53:2),B(3;-1;-4) 2;-4),B(1;-4;2)

8 | 3ammcaTh KOOPAMHATE BeKTOpa &, ecnu | 8 3anucaTh KOOPJAUHATHI BEKTOPA b , €CIIH b
F=47-3k =57 +37

9 | Hauwi Touku A (2;-1;0); B (-3 ;2;1) |9 | Jausi Touku A (2;-1;0);B (-3 ;2;1);
; C(1;1;4). Haligute KoopauHaTHI C(1;1;4). Haiinure KOOpAUHATHI TOUKH
ToukH D , ecii BeKTOpBI D, ecnu BeKTOpBI AC n D—B>paBHBI.
ABucCD PaBHBL.

10 | JdaHbI TOYKH 10 | HanHo Touka
A (x?%; y3—3y; —z% —2), A (x?% —6y +12; —12z — 40),
B(1;y*=3;11z+2)u B (4;y3 —2y;z% +z) uAB{4;0; —2}.
ﬁ{l; 0; —30}. Haittu X, y, Z Haiitu X, Y, Z

11 | Mausr BexTOp 11 | Tansr sexrop @ {2; —6;3}u b {—1;2;2}.
@{2; —6;3}ub{-1;2;2). Haiigure a) |d| — |I;| b) |d — B|
Haiigure a) |al + |B b) |d + b|

ITPAKTHYECKAS PABOTA Ne 58

Ha3Banme npakrtudeckoil padorbl: lcrnonb3oBaHue KOOPAMHAT M BEKTOPOB MPU PEIICHUU
MAaréMaTU4YCCKUX U IMPHUKIIAIHbIX 3a1a4.

Heapr padorbl: Ha ocHOBaHMM 3HAHUMN, MOJYYEHHBIX MpH HM3ydyeHUH TeMbl «KoopauHatel u
BCKTOPBI» HAYYHUTHCA PCIIATE CTAHAAPTHBIC 3aJa4l Ha HAXOXJICHUE U ITIOCTPOCHUC.

Pe3yabTarsi:
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Dopmupyemuie Inemenmut INK (npogpeccuonanvro opuenmuposannoe cooepicanue):

— TIK 1.1. O6pabaTsiBaTh IEPBUYHBIC OYXTAITEPCKHUE IOKYMEHTHI,

— IIK 4.4. [IpoBoauTh KOHTPOJIb U aHAIM3 MH(GOPMAITUU 00 aKTHBAaX U (PMHAHCOBOM ITOJIOKCHUH
OpraHM3aly, ee MIaTeKecroCOOHOCTH U JOXOTHOCTH;

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISABICHHBIX HapyIICHUH,
HEJ0CTaTKOB U PUCKOB.

memanpeomemnsie:. MPII 01, MPII 04, MPI1 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,

MPK 08, MPK 11, .MPP 02, MPP 09
npeomemnsie. 11P6 01, ITP6 06, I[TP6 13, [TP614, TPy 16, TPy 18, TPy 19
3HAHHUSA:
esab padoThi:
3HaHuq.
— IlonsaTHe o BEKTOpE, €ro KOOpAUHATAX.
— IlonsTHe 0 cKaIsIpPHOM NMPOU3BEICHUH BEKTOPOB, €M0 CBOMCTBAX.
yMEeHHus:
— Beruncnenue paccTOSHUN MEXKy TOUKAMU.
— Bpluucnenue cKkajasipHOro MPOU3BEACHHMS.
Xon padorhl:
3aganus 1J151 CaMOCTOATEIbHOM padoThl
3agaua 1.
[TapanmrroTuCT OMyCKaeTcss BEPTUKAIBLHO BHU3 CO CKOPOCTBHIO 4 M/Cc B Oe3BerpeHHyr0 moronay. C
KaKoil CKOPOCTBIO OH OyAeT IBUTAaThCs MPH TOPU3OHTAILHOM BETPE, CKOPOCTH KOTOPOTO
oTHocuTenbHO 3emin 3 Mm/c. Ha kakoe paccTosSlHUE OTHECET €ro OT MecTa MajJeHUs, €CIH OH
CIIyCKAEeTCsl C BBICOTHI 2KM?
Pa0ora nax 3agaudeii.

1. 3anuIIeM 3aK0H CII0KEHUS CKOPOCTEN B BEKTOPHOM BHJIE.
2. CnenaeM 4epTex, IPOU3BENS CI0KEHHE BEKTOPOB CKOPOCTEH.
3. HcKkOoMBIN BEKTOpP SBISAETCS TUIIOTEHY30M NPSIMOYTOJIBHOTO TpeyroybHuKa. [Io Teopeme

[Tugaropa BerunciIuM €€, Hals TEM CaMbIM MOJYJIb CKOPOCTH.

4. 3Has, 4YTO TMpU HOPSIMOJIMHEHMHOM pPABHOMEPHOM JBMKEHUM MOJIYJIb MEpEeMELICHUs
IIPONOPLIUOHAIIEH CKOPOCTH, COCTaBUM IPOIOPLIHIO U HAAEM MOIYJIb HCKOMOTO IIEPEMELIEHUS.
3agaua 2.

-

IIycts V- CKOpPOCTh MaTe€pUalbHOM TOYKH, F — cuia, JnelcTByromas Ha Hee. Yemy paBHa
MOIIIHOCTbh, pa3BUBaeMas CHIJION F , €CIIHu m =5H, m = 3,5 M/c; (1_7?) = 45°, (Hns pemenus
3aJ1a4uM ucronb3yercs popmyna W = |13 | * |17| * cos FV)

3anaua 3.

R
BEI4uCcInTh paboTy, KOTOPYIO MPOU3BOANUT cuna &7 = (6; 2), ecru ee TOuKa MPHIIOKEHNUS, IBUTasCh
MPSIMOJTMHEIHO, TIepementaeTcs u3 nonoxenus A (-1; 3), B monoxxenue B (3; 4).

(Mmst perrennst 3agaun ucodib3yercs Gpopmyna A = |ﬁ | * |§ | * cos FS)

3amaua 4.

MunieHp HaXOJIUTCS OT JIyYHUKA Ha paccTosHud S0M. Muienb umeer GopMy KOHIIEHTPHUECKUX
OKpyKHOCTeH. [lmamerp neHTpasbHOro kpyra 10 cm, TommmuHAa Kaxaoro koiena Toxe 10 cm.
Crtpena Bo BpeMms mosiete uMmeeT ckopocth 50 m/c. [lyer GokoBoit BeTep co ckopocThio 0,8 M/c.
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[TonageT nu cTpena B 1enb.? B KakoW Kpyr JOJDKEH MEIUTCS CTPEIIOK, YTOOBI IMOMAcTh B JECATKY?
CrenaiiTe 4epTex U pelIuTe 3a/1auy.

3amaua 5.

CkopocTb J1oAKH OoTHOcUTeNnbHO TeueHus 10 m/c, ckopocts TedeHus 5 m/c. Ilox kakum yriaom K
OeperoBoil JIMHUU JTOJKECH JIOJOYHHUK BECTH JIOAKY, YTOOBI IMOMACTh HA MPOTHBOIIOIOXKHBIA Oeper
CTPOTO MPOTUB TOTO MECTA, OT KOTOPOTo OH OTIUIbLI? CaenanTe 4epTex.

HHPAKTUYECKAS PABOTA Ne 59
Ha3panmne mnpakTuyeckoii padoTbl: Onpedenenue 63aUMHO20 PACNONONCEHUS NPAMbBIX U
niocKocmell.
Henp padorpi: Ha ocHOBaHMM 3HaHUM, MOJYYEHHBIX IPU M3YYEHHUU TEMBI O IapajuieIbHOCTU
IPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE HAYUUTHCS PELIaTh CTaHJAPTHBIE 3a/1a4M Ha ONpee/ICHUE
UX B3aUMHOTO PacroJIOKEHUS.

Pe3yabrarhi:

Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabaTsiBaTh epBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;
— TIK 4.4. IIpoBOaUTHh KOHTPOJb U aHAIHM3 WHPOpPMAUU 00 aKTUBAX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHM3ally, €€ TUIaTeKECTIOCOOHOCTH U JOXOJHOCTH;

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPaHEHHUS MEHEI)KMEHTOM BBISABICHHBIX HaPYIICHUI,
HEJIOCTAaTKOB U PUCKOB.
memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09
npeomemnsie: 11P6 01, I1PG 09, 1Py 14, ITPy 15, I1Py 16.
3HAHUSA:
— TloHsATHe 0 B3aUMHOM PACIIOJIOKCHHH MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
— OCHOBHBIE aKCHOMBI CTEPEOMETPHH.
yMmenusi: OnpeeneHue B3aMMHOTO PACIONOKEHUs ABYX MPSMBIX, TPSIMON U TIIOCKOCTH.
Xoa padoThi:

B3anMHoe pacnosioxkeHue AByX NPSIMBIX B IPOCTPAHCTBE

Bce BO3MOXHBIE CIy4au 63AUMHO20 PACHOJIOMCEHUA OGYX NPAMbBIX 6 NPOCHMPAHCHIGE
MIPECTABIICHBI B CIICIYIOIICH TabIuIIe.

®urypa Pucynox Onpenenenne
e npsMble Ha3bIBAIOT
JlBe nepecexaroujuecs nepecekaluiUMuca nPAMbIMU,
npamole . €CIIM OHU UMEIOT eANHCTBEHHYIO
/.f"
Ve 001IYI0 TOUKY.
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npamole

IBe ckpewjuesarowmuecs

Be MpsIMbIE Ha3bIBAIOT

napannenbHblmu npaAmMvIMU,
Hlae napainenbivte €ClIM OHM JeKaT B OJHOM
ntpAMbvle ILUIOCKOCTH 1 He MMEKT O0IIUX

TOYEK

Be MpsIMBIE HA3bIBAIOT

Tl

-
S

CKPeWUBAIOWUMUCA NPAMBIMU,
CyliecTByeT
IUIOCKOCTH, coJep:kamieii obe
npsimMble.

€CJIIn HE

C MNEPCUUCIICHHBIMU B npeﬂbmymeﬁ Ta6J'II/II_Ie CJIY4asdMH B3aMMHOI'O PACIIOJIOKCHUS ABYX IIPAMBIX B

IIpOCTPAHCTBEC OJIM3KO CBA3AHBI YTBCPIKACHUS, IPECACTABICHHBIC B cnenylomeﬁ Ta6n1/1ue.

Tun Bep KIeHUS )
durypa Pucynox yreep
¢popmyauposka
AKkcuoma 0 npamou  auHUU,
3A0aHHOI 08YMA MOUKAMU
HBe pas3IM4HbIE
- UYepes naBe pasnuuHble TOYKHU
TOYKHU

opoxoauT OJHa W TOJBKO OJHa
npsamast JIMHUA.

Ilpamas nuHHUS U
TOYKA, HE JIeXKalas
Ha TOW NMpAMON

Axcuoma 0 napasnnenbHbix
npAMbIX

Uepe3 TOYKy, He JIeKallyld Ha
NPSIMO, TIPOXOJIUT OAHA U TOJBKO
OJHA mpsiMasi, mNapajlejlbHas

3TOM NPSIMOM.

JlBe
nepeceKaruecs
npsiMble

Teopema o niaockocmu,
onpeoenaemou osymsa
nepecekanuuMuca nPAMbIMU

Uepez aABe  mepeceKawouuecs
npsiMble MPOXOIUT OJAHA U TOJIbKO
0JlHA IJIOCKOCTB, cojeprkaias ooe

OTH IIPAMBIC.
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Teopema o njaiockocmu,

onpeoensaemoi 08yms
napanienbHbIMu RPAMbIMU

JBe mapamienbHble
Yepes aBe napaJjjejibHble

IIpsIMBIC
NpsMBbIe NIPOXOJUT OJHA U TOJIbKO

0/IHA TUIOCKOCTh, COJEepiKamas ooe
9TH TIPSIMBIE.

Ilpusnak ckpewqusarouguxca npameix. Eciy oqHa n3 IByX MPSIMBIX JIEKUT HA IIJIOCKOCTH, a ApyTras
psiMasl TEPEeCceKaeT 3Ty IUIOCKOCTh B TOYKE, HE JIXKallled Ha IEepBOM IPSAMOHM, TO 3TU IPSIMBIC
ckpentuBarTcs (puc.l).

S

-
S

Puc.1

Yenom Me.)’('oy CKpewjuearoiumucsa npamobimMu HA3bIBAKOT YIroJl MCEKAY HNCPCCCKAOMIMMUCSH
IpAMBIMH, COOTBETCTBCHHO MAapaJJICIbHBIMU JAHHBIM CKPCIIMBAIOIIMMCA TPAMbBIM (pI/IC 2)

Puc.2
Ha pucynke 2 u3o0paxkeHbl ckpenuBarommecs npsimbie a u b. Tpsmas @' napauienbHa npsMon a,

npsimast b' mapayienpHa npsmoit b. Tpsmeie @' u b' mepecekatorcs. Yron ¢ u sABIsSETCS yriioMm
MEKIY CKPEUIMBAIOIIMMUCS MPSIMBIMU @ 1 D.
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3agaua. B kyoe ABCDA;1B;C;D; naiitu yron mexay npsmbeivu AB; u BC;.

Pemenne. [Tockonpky npsimast ABjniepecekaer mnockocts BB;C; B Touke By, koTopas He nexxut Ha

npsimoit BCy, To 1o mpu3HaKy ckpeniuBaromuxcs npsmeix npsmeie AB; u BC;  ckpemuBaroTcs
(puc. 3).

C

Puc.3

Jlnst Toro, utoObl HaliTH yron mexny npsmbeivu AB; u BCy, mpoBenem B KyOe auaroHanb OOKOBOU
rpanu AD; u auaronans BepxHero ocHoBanusi D1B1 (puc. 4).

B,y

Puc.4

IIo OIIPECACIICHUIO yIJla MCXKAY CKPCIINBAOIMIUMUCA TPAMBIMHU YTOJI DlABl " ABJLCTCA YIITIOM

mexay npsMmeiMu AB; u BCi. Iockonbky TpeyroapHuk ADiB; paBHOcTOpoHHH#, yronm D;1AB;
paBen 60°.

OTtBer. 60°.
3agaum 17151 CAMOCTOSITEILHOTO PelIeHHs

BT? C1
Onpeneny B3aMMHOE PACIOJIOKEHHUE TAHHBIX MPSIMBIX A= 3

(l’lapaJlJleJlebl, nepecekarwuec, cxpewueammuem).‘
1) AB u C1D1

2) BCu AlBl /,,»/
3) CDu AD, A o D
A
J PR BY
e T
_,’/ B" “l‘ \}C
.f//”l “ / ’



2. [Mupamuga SABCD nepeceuena miockoctbio KLM, mapamiensHoi 0OCHOBaHHUIO
1. Kak pacnosyio;xeHsbl psiMble:

a) AS u SD?

0) AB u KL?

B) SD u LM?

2. Kak pacrnosioeHsbl INIOCKOCTH:

a) ASD u DSC?

6) ABD u ASD?

3. [Tpstmbie MN 1 AB napannensssl, npssmeie MP u AB ckpemuBaromuecs. Haiitu yron mexnay
npameiMu MP u AB, ecniu ZPMN = 80°.

4, [Ipsimast EF He nexuT B mi1ockocTu

kBajgpara ABCD, Ho mapasuiennbHa CTOpOHE
kBagpara BC. Onpexnenu yron Mexay npsMbIMA
EF u AD.

5. Han xy6 ABCDA1BCD4. Onipenenut yron Mexmay e /

npsimeimu DA, u DCy

6. B mtockoctu @ nexut npaBuibHbIN TpeyronsHuk ABC. rd

[IpoBenena menuana AD. Ilpsimas a pacnosioskeHa BHE TNIOCKOCTH
TPEYyroJbHUKA NapajieIbHO CTOPOHE

tpeyroiapHuka BC. Paccunraiite BenmnunHy yria Mmexay a u AD L, M

7. B ocnoBanuu npsimoro napamenenunena KLMNK; L; M, Ny Ky : N,
poM6, onuH U3 yriaos kotoporo 60°. HaiijuTe BeMUIuny yriia MExKITy : KM
u Kl Ll

8. Hcnonp3ys naHHbIN Ky0 s ¢
. OTIpEICTTUTE B3aUMHOE pacnojoxenue miockocreir BB1C1 u AA1D1

—

. napaieIbHbI ) )
. TIepeceKaroIHecs A 01
2. Ha30BHTE IIOCKOCTH NMapasuiensbHyo A1B1C1

. ABC

DD1C1
A1D1D . 5

A1B1C1 c 4
BB1C1 \</é ___./
/ AT / _ /
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0. Yepes Touky O, KoTOpasi HAXOAUTCS MEXKTY
napajijiCJIbHbIMU ITJIOCKOCTSAMU o U ﬁ, MMPOBCACHBI IPAMBIC au

MepEeCEeKa0IINe MIIOCKOCTH TakK, 4YTo ToUuku A u B HaxomsTcs
MIJIOCKOCTH @,
a Toukn C u D - B utockoctu f. AB=17 cm, DO=27 cm u AC=3-A0. Brruuciu: BD;CD

Croponsl £M nepecekaroT napasuieiabHbie TWIOCKOCTH f U o B Toukax C,D u A,B. Beruncnu

mmny otpeska AB, ecmu MA=14 cm, MC=20 cm u CD=58 cm.

MPAKTUYECKAS PABOTA Ne 60

Ha3Banue mnpakTudyeckoil padoTbl: [Ipumenenue nNpu3HAKO8 U CBOUCME NAPALIETbHbIX U
NnepneHOUKVIAPHbIX NIOCKOCHEN.

]_le.]]b paﬁoTbI: Ha ocHoBanum 3HaHHI>i, IMOJIYYCHHBIX IIPpHU HM3YYCHHHU TEMBI O IMapaUICIIBHOCTH U
HNCPIICHAUKYIIAPHOCTH IUIOCKOCTEH HAaY4YUTHECA pe€UIaTh CTAaHAAPTHBIC 3aJa4u.

PesyabTarsl:

Dopmupyemvte 31emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabaTsiBaTh epBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;

— TIK 4.4. IIpoBoauTh KOHTPOJIb U aHAIM3 UH(OpMALMU 00 aKTHBaX U (PUHAHCOBOM IOJOXKEHUU
OpraHu3al|Hy, ee IIaTeXEeCOCOOHOCTU U TIOXOJHOCTH;

— IIK 4.7. IlpoBoAUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapyIICHUMH,

HEJ0CTAaTKOB U PHUCKOB.
memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09
npeomemnsie: 11P6 01, I1P6 09, 1Py 14, ITPy 15, I1Py 16.
3HAHHSA:
— TloHsATHE 0 B3aUMHOM PACIIOJIOKCHHUH IIJIOCKOCTEH B IIPOCTPAHCTBE.
— OCHOBHBIE aKCHOMBI CTEPEOMETPHH.
yMmenusi: OnpezenieHue B3aMMHOTO PACIONIOKEHHUS TUIOCKOCTEH.
Xoa padoThi:

Z[Be IUIOCKOCTH B MPOCTPAHCTBE MOTYT OBITh napaJiiCJIbHbIMHA WJIKX MOTYT IICPECCKAThCs, KakK
IIOKa3aHoO B CJ'ICI[}GOH.I@IZ Ta6J'II/II_IC.

®durypa Pucynok Omnpenesienue
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JBe
nepecexarouuecs
niaocKkocmu

JIBe TII0CKOCTH HA3BIBAIOT
nepecekarnuuMuca, eCiu OH1
He COBNAJAIOT, U Y HUX €CTh
o0mue Touku. B cnyyae,
KOTI'J1a JIBE IJIOCKOCTH
NepeceKaroTcs, nepecedyeHnemM
ATUX MIOCKOCTEH SIBJIAETCS
npsaMasi JIMHHS.

I[Be napajiiéjibHble
njiaockocmu

JIBe TII0CKOCTU HA3BIBAIOT
napanienbHblMu, €CII OHU He
HMEIOT O0IIUX TOYEK.

Ipu3Haky mapajJieTbHOCTH JABYX II0CKOCTEH

Ilepeutii npu3HaK napannenvhocmu 08yx
naockocmein. Ecnu 11Be MepeceKaronuecs MpsMble,

K Jexalmue B OAHOM  IUIOCKOCTH, COOTBETCTBEHHO
b napajyieNlbHbl JIBYM TPSMBIM, JISKallUM B APYrou
o a IUIOCKOCTH, TO TaKUE MJIOCKOCTH MapaliebHbI.
Puc.1
d K
p c b
Bmopou o a
npU3HAaK napannenbHocmu 08yx naockocmeii. Eciu npe
nepeceKaromuecs psMble, JeXallue B OJHOW IUIOCKOCTH,
MapajulebHBl APYTOM IUIOCKOCTH, TO TaKHE IUIOCKOCTH
napasuiebHBL. p
durypa Pucynok CaoiicTBO
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Tpu napajieilibHble njiockocmu

A

IInockocTy monapHo
He MePeCceKalTCs.

/leée napannenvnsvle niockocmu,
nepeceuénnvlie mpemoeii
NJ10CKOCMbI0

r

IIpsiMble, MO KOTOPBIM
TPEThsI IIIOCKOCTh
nepeceKaeT JABe
napasuiesbHbIe
IJIOCKOCTH,
napaJjJjie/bHbl.

Tpemwbsa nnockocmao
napannenvHa TUHUU
nepeceueHus nepevix 08yx
njiockocmeil

IIpsimble, 1O KOTOPBIM
NIEPECEKAOTCS KaXKIbIe
JIBE€ IUIOCKOCTH,
napajjejbHbl.

Tpembva nnockocms nepecekaem
JIUHUIO nepeceueHusn nepevix
08yX njiocKkocmeil

7/
/

Bce Tpu miockocTr
UMEIOT eINHCTBEHHYIO
001IYI0 TOUKY (Ha
PHCYHKE - 3TO TOYKa S)

Tpemwba nnockocms npoxooum
yepes NUHUIO nepeceyenus
nepevix 08yx niocKkocmeil

7
//

Bce Tpu miockoctu
HMEIOT 001y 10
NpAMYI0

B3awnn0epacn0ﬂo.uceuue mpex naockocmeil 6 npocmpancmee
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Tpyu MJI0OCKOCTH B NMPOCTPAHCTBE MOTYT pPACIONaraThCs TaK M TOJBKO TaK, Kak IMOKa3aHO B
crenyromen Tadymiie.

Teopema 2

Ecnu nBe IUIOCKOCTM B3aMMHO MEPHIEHIUKYISAPHBL, TO MpsAMas, IPOBEICHHAs B OJHOU
IJIOCKOCTH TMEPIEHAUKYJSIPHO K JIMHUU IIEPECEUEHMs IUIOCKOCTEH, NMEPHEHIUKYISIPHA K

NEPIIEH/IUKYJIAPHOCTb
IMJIOCKOCTEN

JIBe IJIOCKOCTH HA3BIBAKOTCS IEPIICHINKYIISIPHBIMU,
€CITH YTOJI MEXKIY HUMH HPSIMOIA.

Teopema. (/Ipuznak
nepneHOUKYIAPHOCMu o8yx
nnockocmeit) Ecnmu mIoCKOCTh
MPOXOAUT  Yepe3  MpAMYIO,
HNEPIEHAUKYISIPHYIO  JIpYyToi

IJIOCKOCTH, TO 3TH IIOCKOCTH
TIePIICHAMKY/ISIPHBI.

JIPYrou INIOCKOCTH.

Cnencrsue 1

Ecnmn u3 toukm OIIHOﬁ N3 JIBYX B3aMMHO ICPHCHIAUKYIISAPHBIX IUIOCKOCTEH IMPOBCACH
MNEPNCHAUKYIIAP K I[perﬁ INIOCKOCTH, TO OH IIPHUHAAJICIKUT nepBoﬁ IIJTIOCKOCTH.

CruencrBue 2

Ecnu nBe miockocTH, MEPIEHIMKYISIPHBIE K TPEThEH INIOCKOCTH, NEPECEKAIOTCS, TO HX
JIMHUSA [IEPECEUYCHUS €CTh IEPICHAUKYJIISAP K 9TOU MIOCKOCTH.

3a/1atm AJI CaMOCTOATEC/IBHOI'O PeICHUSA
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Hpuanak napanie/IbHOCTH miaockocred. CBoHCcTBA napaj/ie/ibHbIX IJI0CKOCTEeH.

Joxasans naparsenssocnms nrockocmeit ABC u A By Hnocxkoemu a u f§ napavieasius,
1 2 1
B JNano: Jano:
" % Ay all b MPAMBIC ¢ W
G Jlokasars: b nepecexa-
Cy AB ~ 4B, 10TCA B
Tovke 0.
Hoxawary:
A 3 A B AB || A8,
c
[ ) . X
Jlano: A4, C 80 CCB8
JLawo: AA, || BB, | CCy, Adv-BB=CC, | napanseaorpaumme Anie: Yy
cAA, s 1Ay d [ allble AB AR,
3 4 Jlokawar: AC|AC,.
MBC ~ Jlokasarn:
—, MLB,C, BC| B\C,
A
A B 5 Nano:anh |6 Tano: nps-
~ CKpetin. mute a b
c X 5 ; / BOHIIECH nepecexi-
; A ¢ NPAMBIE, J 10TCA 1 ToN-
. ) Jlano: ABCD - npocTpancTneniii a e pidgrs g
Jlana: ABDC,DBAL - kyD HETLIPERYTOIMINK iy iy '
A Hafvow
5 6 /{ B & ; expennma- Al MBw
¢ . ® - JoLeR, BA,
7
L Jlano: nps- Jlano: tipa-
8 % Mulea b Muica b
é 5 B/ fiepecexa- fepecex-
B s N\ /i HOTCH B TOU- OTCR B TO%-
- o Hawo: ABCD - npocTpancTBeniiiy 0 :n%u: 1Ba ;‘r‘ﬁ%n Ind
HETMPEXYTOALNIK. A Lar e B
Jlano: Touxa C aexnt sue : 2 5 ) ” ABn OB, MABCOEETE
nNocKoCTH napanacaorpassa ABCD DAy : A4 = DB, : BBt = DCy : € 4\ DB e
IlepneHAHRYIAPHOCTD IIOCKOCTEH.
Touxa M aexcum sne wiockocmit ABC 1 aufl 0
1 2 1
M M E F
L i -
© B
A 4 ’
A D B 15
Jlawo: ABCD - npasoyroasimx. Ips- A 0
:.B.C H;um“ nepneHANKy apHa n:o:kﬂ JLOKEIATH NEPIEHANKY IAPHOCTH Jlano: ABCD w BCFE — npamoy
nanocxocredl AMB "I MCB i 1uockocTeR AMC w DMB Wik, Halfvst paceTomine Mexay
2 npamolt BC n maockocTio ADF.
3 Rl
M
A ¢ A 8
D
D
: XANTH c Jlano: rouxn A w B npunamiesxar Hano: Tousu A w B npusasnexar
Aawo: ABCD - wazpar. JOKBTY | 110 e, neprewsomcymmpuocTs iockocraw & B ooTsereToenuo. | BROSKOCTHd. & TOuKK -
o PRg rockocteh AMD w ABC. AB =9, mrocxocTy . D,
1) AMC w ABC, 2) AMC w BMD. e Mg Hatlrw AC.
5 6 3
p & " i N Jlawo:
ABCD - npsmoyroasuux.
= 4 MNaoccxoctiu AMB u DNC nep-
’ Yl - -2 e
13, ABC.
Jawo: = ANNRR "ICHHA Haftrie MN.
npn:u s MP.;::'; wp, | Aano: inockocti AMB w BMC nep- c
n:_lll b P ™[ YAApHb WABC. 2
W NEpIICHANKYAAPIA NPAMON a. Jlokaars: npamas M8 nepnen- A 4
Jloxmars: b L o Kyasptia nnockoetn ABC 9

MNPAKTUYECKAS PABOTA Ne 61
Ha3Banue npakTudeckoii padorel: [lepnenouxynap u HaKIOHHAsA K HAOCKOCTU.
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Heas padorbi: Ha ocHOBaHWM 3HAHUWM, MOJYYEHHBIX NMPHU W3YYECHHH TEMBI O MEPHEHIUKYIAPE U
HAKJIOHHON Hay4YMTbCS pelllaTh CTaHIapPTHHIEC 331a4H.

PesyabTarsl:

Dopmupyemvte 31emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. O6pabaTbeiBaTh IEPBUYHBIC OYXTAITEPCKHUE IOKYMEHTHI,

— IIK 4.4. [IpoBoaUTh KOHTPOJIb U aHAIM3 MH(GOPMAITMK 00 aKTHBAaX U (PMHAHCOBOM ITOJIOKCHUH
OpraHu3aly, ee MIaTeKecroCOOHOCTH U JOXOTHOCTH;

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBIECHHBIX HapyIICHUH,
HEJ0CTaTKOB U PUCKOB.
memanpeomemnsie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnsie. 11P6 01, I[TP6 09, I1Py 14, [1Py 15, I1Py 16.
3HAHUA:
— lloHATHE 0 NEPNEHANKYIISIPE U HAKIOHHOM.
— Teopema o Tpex neprneHIuKyIsIpax.
yMeHusi: Belunciienre AJIMHbl IEPIEHIUKYISIpa, HAKIOHHOW U IPOEKIIUH.
Xon padorhl:
Ilepnenoukynap u HaK10HHAA
HaxJ10HHOM, pOBEIEHHON U3 AaHHOW TOYKU K JAAHHOM IJIOCKOCTH, Ha3bIBaeTcs J000M OTpe3oK,
COCIUHSAIOIMUN JaHHYI0 TOYKY C TOYKOM IUIOCKOCTH, HE SIBJIIOIIMKCA NEPIECHIUKYIAPOM K
IIJIOCKOCTH.
Konen orpeska, jiexalinuii B II0CKOCTH, Ha3bIBAE€TCSI OCHOBAHMEM HAKJIOHHOM.

\B 4

AB - HakioHHas. B - ocHOBaHME HAaKJIOHHOM.

IlepnieHAUKYJASIPOM, MPOBEICHHBIM W3 JAHHOW TOYKM K JAHHOW IUIOCKOCTH, Ha3bIBAETCS
OTPE30K, COEAUHSAIOIMKA JAaHHYI0O TOYKY C TOYKOM IUIOCKOCTH M JeXKalluid Ha NPsSMOH,
MEePIEHIUKYIISPHON MIJIOCKOCTH.

Koner 3Toro orpeska, jeamuii B IJI0CKOCTH, Ha3bIBAETCS OCHOBAHMEM NEePHEeHIUKYJIAPA.

A
N AC -
7 MEPIEeHIUKYIISP.
CL \B / C - ocHoBanue

NepIeHIuKYIspa.
/X
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PaccTossHMEM OT TOYKM 10 TNIOCKOCTH Ha3bIBAETCs JJIMHA NEPIICHIUKYJIIAPA, IPOBEIEHHOTO U3
9TOU TOYKHU K INIOCKOCTH.

OTpe30K, COeAUHSIOMNNE OCHOBAHUS NIEPIIEHANKYJIISIPA U HAKIIOHHON, IPOBEJCHHBIX U3 OJHOMI
Y TOM 7K€ TOYKH, HA3bIBACTCS IPOCKLUEH HAKIIOHHOM.

A
CB - npoexnus

HakJI0oHHOI AB Ha

i IUIOCKOCTb .
c B TpeyroabHuk

ABC npsiMOyTOJIbHBIN.

X

Vriom MCKIY HAKJIOHHOM M INIOCKOCTBIO HAa3bIBACTCS Yroji MExXay 9TON HAKJIOHHOM M €€
HpOCKHI/Ieﬁ Ha IIJIOCKOCTh.

A

<CBA - yrox

i MEXK]ly HaKJIOHHO AB
C B U IJIOCKOCTBIO a.

(04

Ecnu w3 maHHO# TOYKM K JAaHHOW TUIOCKOCTH MPOBECTH HECKOJIBKO HAKIOHHBIX, TO OOJbIICH
HAKJIOHHON COOTBETCTBYET OOJIbIIAs IPOEKLIHS.

Ecmu AD > AB,
to DC > BC

(04

<DAB - yron mexnay HakioHHbIME <DCB - yron Mexay mpoeKuusMu
Otpesok DB - paccTosiHue Mexa1y OCHOBAaHUSIMU HAKJIOHHBIX.

Teopema o mpex nepneHOuUKyaApax

Eciu npsamad, NpoBCACHHAA Ha IJIOCKOCTH Y€pC3 OCHOBAHUC HaKHOHHOﬁ, NEpNCHAUKYJIIApHA
€C MMPOCKIMH, TO OHA MECPICHAUKYIJIApHA U caMOM HaKJIOHHOM.
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/o

/X

alAB

CrpaBeanuBa Takxke oOpaTHasi Teopema:

alLABBC1BA}=alCA

Ecmu nmpsMas Ha IINIOCKOCTH MNEPNCHAUKYJIApHA HaKHOHHOﬁ, TO OHa NCPHCHIAUKYIIAPHA U

IIpOCKIHH HaAKJIOHHOM.

/ A/ ‘ \
/X
/X
alAC
alACBCLlBA}=alBA
3agaum 1J151 CAMOCTOSITEJILHOTO PeleH s :

1. ITpsamas a mepecekaeT miuockocTh f B Touke C, u oOpasyeT ¢ miockocThio yroin 60°. PEa,
Touka R - mpoekuus Touku P Ha miaockocts . RC=7 cm. Haiinute PC.
2. K miockocTtu a mpoBesieHa HaKJIOHHAs, JJIMHA KOTOPOMl paBHa 17 cM, MpOEKIUs HAaKIOHHON
paBHa 8 cM. Ha kakoM paccTOSIHUM OT IUIOCKOCTH HAaXOAMTCS TOYKa, U3 KOTOPOHM IpoBeneHa
HaKJIOHHaA?
3. K mmockoctn a mnpoBeneHa HakimonHas AB (A€a). [imna HakimoHHOW paBHa 24 cwM,

HAKJIOHHAs C TUIOCKOCTBhIO 00OpaszyeT yroi 60°. Berumcnnre, Ha KakoM PacCTOSHUHM OT IJIOCKOCTH

HaxoJuTcs Touka B.

4, Haknonnas AD ¢ mockocTeio o oOpasyer yron 30°, a
HakionHass DC ¢ miockocThio a oOpasyer yron 45°. JlnuHa
neprnenaukyinsapa DB paBHa 19 cM. Beruucnure nnuHbsl o0enx
HAKJIOHHBIX.

5. Jlimaa otpeska VB pama 20 M. OH mepecekaer
mIockocth B Touke (. PaccTosiHe OT KOHIIOB OTpe3Ka [0
TUTOCKOCTH COOTBETCTBEHHO paBHBI 8 M m 2 M. Haiiaure ocTphrii
YTOJ1, KOTOPBI 00pa3yeT oTpe3ok VB ¢ miockocThio.
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6. PaBHOOenpennslii TpeyronbHUK ABE Haxomurcs B IUIOCKOCTH 0. BOKOBBIE CTOPOHBI
tpeyronsHuka ABE paBubl mo 10 cMm, a cropona ocHoBanusi AE = 12 cm. K 310l miockoctu
npoBeneHbl neprneHaukysip CB, koroperii paBen 6 cm, u HakinoHHeie CA u CE. Beruucnure
paccrosinue ot Touku C 10 cTopoHsl TpeyrosibHuka AE.

7. JIByrpansbiii yron paBeH 45°. Ha opHoOl rpaHu JBYTrpaHHOIrO yIjla JaHa Touka B,
paccTrosiHue OT KOTOpo# 10 pedpa paBHO 22 cM. UeMy paBHO pacCTOSIHHE OT TOYKHA B 10 BTOpOi
I'paHu ABYIPAaHHOTO yria?

8. IByrpannsiii yron paBen 120°. Buyrpm ero ngana Touka A, KOTOopas HaxOOUTCS Ha
paccrossuun 36 cM oT o0ewx rpaHeil yria. Yemy paBHO pacCTOsSHHE OT TOYkKH A 10 pebpa
JBYTPaHHOIO yria?

TECT F
Bapmuanr 1

1. AFla. He gepno, umo...

1)FM>AF; :

2)FK>FM; / [ A 7

3)AK<FK. mefx

F 2.BF L (ABC). IIpsimbie CD u CF ne 6yoym nepnenouxynsprvimu, ecaiu ABCD 6yoem...
1) mpSIMOYTOJTEHUKOM;
2) poMOOM;
B C
3) KBazpaToOM. D
A b 3. ADL(ABC). IIpsimbre DM u BC 6yoym nepneHOuKkyispuvimu, eciu [x

AM 6yoem...

1) GuiccekTpHCOii; c
2) MeIuaHoM;
) wen : W

3) BBICOTOVA. B
4. ABCD - npsimoyeonsnux, ACNBD=O0.

SOLAC, SOLBD. Toeoa yeon mexcdy npsimou CS u nnockocmwio (ABC) - smo yeon Me:)fcdy npamoti CS u..
1)CD 2)0C; 3)BD.

5. ABCA,u B4, C; - mpaBmibHas TpeyronbHas npusma. Z(B Cq (AA1B,))=...
1) £B CyB;

2) £ B CiM;

3)« C{BM.

6. Touxa M pasnoyoanena om eepuiun mpeyeonvruxa ABC. Toeoa npoexyus

mouxu M na niockocmu C ecnb mouka nepeceyenus...
1) BBICOT TPEYTOJIBHHKA;
2) OUCCEKTpHC YITIOB TPEYTOJIbHUKA,
3) cepeMHHBIX TIEPIIEHINKYIIPOB K CTOPOHAM TPEYTOJIbHUKA.
7. B mpeyeonvruuxe ABC AM - meouana, AD - buccexmpuca, AH- évicoma.
AF L (ABC). Toeoa paccmosue om mouxu F 0o npsmoit BC- smo Onuna
F ompesKa... B A

1)FM; 2)FD; 3)FH M
\ 8. ABCD - napamnenoepamm, ACNBD = 0. FOL Pa%
B
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(ABC). FO - paccmosnue om mouxu F 0o npsmoit AC. Tocoa ABCD ne F
Modxcem Oblm...

1) mpsSIMOYT OJTBHIKOM;

2) poMOOM;

3) KBa/IPaToOM.

9. A ABC. FKL AC, FNL BC, FK=FN. FO.L (ABC), OeCM. Toeoa
CM-...

1) Guccektpuca;

2) MeyaHa;

3) BbicOTA.
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Bapuanr 2
1. Touxa M pasnoyoanena om eepuiun mpeyzonvhuxa ABC. Toeoa npoexyus mouku M na niockocmo ABC
ecmo...
1) Touka nepeceueHus BICOT;
2) nentp onucaHHoi okojo A ABC okpykHOCTH;
3) uentp BnucanHoi B A.ABC oxpyxHOCTH.
2. ABCD - napannenoepamm. BFL (ABC). CF -paccmosinue om F 0o
npamou CD. Tocoa ABCD ne mooicem 6vime...

1) pombowm;

F
E C
A D
F
2) KBagpaToM; ‘
3) IpSIMOYTOJILHUKOM.
3. B mpeyzonvnuke ABC AM-meouana, AD - buccekmpuca, AH- evicoma. B
A
D
C
H
M

Toeoa paccmosinue om mouxu F 0o npsamoti BC paeno onune ompeska...
1) FM;
2) FD;

3) FN.
3) FH.

4. Touxa M pasnoyoanena om cmopou AB u AC mpeyeonvnuxa
ABC Toeoa npoexyus mouxu M na niockocmo ABC nescum
HA NPAMOU, COOepHCaAUYel. ..

1) OGuccextpucy yria A tpeyronsnuka ABC;
2) menuany, nposeaéHHyto k cropone BC tpeyronsnuka ABC
3) BBICOTY, IPOBEAEHHYIO U3 BeplIMHbI A TpeyronbHuka ABC

5. ABCA,u By, C; - mpaBmibHas TpeyronbHas npusma. Z(B Cy (AA1B,))=...

1) £B CyB;

2) £ B CiM;

3)2« C4BM.

6. Touxa M pasroyoanena om eepuiun mpeyeonviuxa ABC. Toeoa npoexyus mouku M na niockocmu C ecmu
MOYKA NEPecedeHls...

1) BBICOT TPEYTOJIbHUKA,;

2) OUCCEKTPUC YIIIOB TPEYrOJIbHUKA;

3) CEPEeIMHHBIX MEPIICH/IMKYIIPOB K CTOPOHAM TPEYTOJIbHHKA.

1. B mpeyeonvnuuxe ABC AM - meouana, AD - buccexmpuca, AH- evicoma.
AF 1 (ABC). Toeoa paccmosinue om mouku F oo npamoi BC- smo onuna
ompesKd...

1)FM; 2)FD; 3)FH.

8.BFL (ABC). IIpsimbie CD u CF ne 6yoym nepnenouxynsprvimu, ecau ABCD

F
Béﬁ‘
M
Pa%
F
byoem...
1) TIpSIMOYTOJIEHUKOM;
B c
2) pomoOoMm;
3) KBampaToM. 5
h C
.61
M
B

9. ADL(ABC). IIpsimbie DM u BC 6yoym nepnenouxynsipnoimu, eciu AM 6yoe
1) OuCCEeKTPHUCOIL;




2) MeauaHoi;
3) BBICOTOIA.

MPAKTUYECKAS PABOTA Ne 62
Ha3zBanme npakTuueckoii padorbl: OnpedeneHue paccmoanuil Mexicoy nPAMuIMU U NIOCKOCHAMU.
Buiyucnenue 0syepannuix yenos.

Lenabp paldoThbl: HAy4YUTHCA OMPENENATH MEPY IBYTPaHHBIX YIJIOB, PACCTOSIHUM OT MHPSAMOM 10
IJIOCKOCTH M MEXKAY TIOCKOCTSIMH.

PesyabTarsl:

Dopmupyemvte 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. O6pabaTbiBaTh IEPBUYHBIC OYXTANTEPCKUE TOKYMEHTHI,

— IIK 4.4. [IpoBoauTh KOHTPOJIb U aHAIM3 MH(GOPMAITMK 00 aKTHBAaX U (PMHAHCOBOM ITOJIOKECHUH
OpraHu3alliy, ee IIaTeKecroCOOHOCTH U JOXOTHOCTH;

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapyIICHUH,
HEJ0CTaTKOB U PUCKOB.

memanpeomemnusie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09
npeomemnsie: 11P6 01, I1PG 09, 1Py 14, ITPy 15, I1Py 16.
3HAHMSA:

IToHsATHE O PACCTOSIHUM OT TOYKH J10 IIIOCKOCTH;

— TlonsTue o paccTOSHUU MEXY NapauIeIbHBIMU IUIOCKOCTSAMU;

— IlonsATHe 0 paccTossHUM MEXAY NPSMOM U NapAIJIENbHON €U IIJIOCKOCTBIO;

— TlonsTHe 0 pacCcTOSHUU MEXIY CKPEIUBAIOIIMMHUCS IPSIMBIMU;

— Ilonstue o AByrpaHHOM yrie.

YMeHHUS:

— Brluncienue paccTossHUN MEXY MPSIMBIMU U TUIOCKOCTSIMH.

— IlocTpoeHne MTMHENHOTO yria s COOTBETCTBYIOLIETO JBYIPAHHOIO.
Xon pa0doThI:
PaccTosiHMEM OT TOYKM 1O NMPSAMON HA3BIBAIOT JJIMHY MEPIEHIUKYISIpA MPOBEAEHHOIO U3 JAHHON
TOYKM K JaHHOM npsMod. Beap nnmHa 3TOro NEpHeHIUKYJspa HaUMEHbIIAs CpPead JUIMH
BCEBO3MOXKHBIX OTPE3KOB, IPOBENEHHBIX U3 JAaHHOM TOYKU K JaHHON IPSIMOM.
PaccmoTpuM citydaii TOUKH U TUIOCKOCTH.
IToHATHO, YTO €ClIM TOYKA JIEKUT B INIOCKOCTH, TO PACCTOSIHUE MEXKAY HUMH PaBHO HY/r0. UTo ke
Ha CUeT cllydas, KOrja TOUKa He JIEXKHT B IJIOCKOCTU?
WTak, TOYKYy C IUIOCKOCTBIO MOXHO COEIMHUTH pa3InyHbIMU crnocobamu. Ho cpeam Bceex
BO3MOXXHBIX TMPOBEAEHHBIX OTPE3KOB MOKHO BBIIEIUTh OJUH OCOOEHHBIH. TOT, KOTOpBIH
MEPIEeHIUKYIISAPEH K JaHHON TUIOCKOCTH.
JlaBaiiTe pacCMOTPUM OTPE30K NEPHEHIMKYISPHBIN K MIIOCKOCTU M JIF000 U3 OCTaBIIMXCS.
Ecny coegHUTh TOYKU NEPECEUEHUS TaHHBIX OTPE3KOB C IIJIOCKOCTBIO, TO TEM CAMBIM IOJIYYUM
TPEYTOJIbHUK, TPUUEM OH OYJIET SBISATHCS NMPSMOYTOIbHBIM.
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OCHOBAHUE HAKIOHHOU

e e e e e s o e s e T

JleficTBUTENBLHO, €CITH TpsiMast TIePIEHIUKYISIPHA K TNIOCKOCTH, TO OHA TIEPIICHAUKYJISIPHA K JIF0OOM
MPSAMOU U3 3TOM MIIOCKOCTH.

AH Ha3bIBalOT NMepPNEeHANKYJSIPOM, NPOBEAEHHBIM U3 TOYKM A K IUIOCKOCTH O, a Touky H —
OCHOBAHHEM MePNEeHINKYJIApA.

OTtpe3ok AM Ha3pIBal0 HAKJIOHHOM K IJIOCKOCTH, @ TOUKY M — 0CHOBaHHEM HAKJIOHHOIA.
Otpe3ok HM HazbIBaloT npoeknueil HAKJIOHHOM Ha MIOCKOCTS 0.

[ToHsATHO, YTO TMIOTEHY3a BCeraa AMMHHEE JTI000ro u3 kareToB. Toraa MoxxeM cenarh BBIBO, YTO
MEPIEeHIUKYIIAP, MPOBEAEHHBIM W3 JAAHHOM TOYKM K IJIOCKOCTH, MEHBIIE 000N HAKIOHHOM,
MPOBEIEHHON U3 TOM K€ TOYKU K ATOM MIOCKOCTH.

TeM caMbIM MOXHO YTBEpXkAaTh, UTO PACCTOSHUEM OT TOUYKH A 10 IUIOCKOCTHU O SIBJIAETCS IJIMHA
MEePIEHIUKYISIPA, TPOBEAEHHOTO U3 TOUYKH A K IJIOCKOCTH Q.

Paccmosinue mesncoy napannenvuvimu niockocmamu.

PaccmoTrpum mapasienbHbie TUIOCKOCTH o U 3. B MI0CKOCTH o0 OTMETUM J1BE€ MPOU3BOJIBHBIE TOUKH

A u B. U npoBeném neprneHuKyIspbl U3 3THX TOYEK K IIOCKOCTH f3.
|

| |
| |
|4 } B
(14
A B

Mpe1 nonyunnu otpe3ku AA; u BB1. Kaxaplii U3 HUX nepneHAuKYIsIpeH MIOCKOCTH 3, a 3HAYMT,
AA; nmapamiensHo BB;j.

MoXHO cKa3aTb, 4TO €CIU [B€ IUIOCKOCTU IapajuIeNIbHBI, TO BCE TOYKH OJHOM IIJIOCKOCTH
PaBHOYIAIIEHBI OT APYIOH IIOCKOCTH.

Paccmosnue om npoussonvroti mouku 0OHOU U3 NAPALLENbHBIX NAOCKOCMEl 00 OpY20U NIOCKOCU
HA3b186AEMCA PACCMOSHUEM MeNCOY NaAPANLelbHbIMU NIOCKOCMAMU.

XOpomuM MPUMEPOM MOKET CITYKUTh PACCTOSIHUE MEXY IJIOCKOCTSIMH I10JIa U ITOTOJIKA KOMHATHI.
Bce Toukn moTosika HAXOAATCS Ha OJIMHAKOBOM PACCTOSIHUM OT I10J1a, 3TO PACCTOSTHUE M SIBIISIETCS
BBICOTOM KOMHATBI.
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| 6bICOMA KOMHAMbI

Paccmosnue mescoy npamoti u napannienvroil el n10CKOCMbIO
B nanHOM ciydyae Ha mpsIMOW HYXKHO BBIOpaTh HEKOTOPYIO TOYKY M MPOBECTH MEPHEHAUKYISP K
IUIOCKOCTH. Bellb MOHATHO, YTO BCE TOYKH MPSMOM PaBHOYAAJIEHBI OT JTaHHOW MJIOCKOCTH.

a A

- ————
—1
o
1

a H
TaKI/IM 06pa30M, paccmwmue om np0u360jle012 mou4kKu np;moﬁ 00 niockocmu Has3vieaemcs
paccmosiHuem mexncoy npAMoU U napaiieibHol el RI0CKOCMbIO.
lee ckpewusarowuecs npsamvie
T.K. 4depe3 oIHY M3 CKPEIIMBAIOIIMXCSA NPAMBIX MOYKHO IPOBECTH IUIOCKOCTh MapajlICNIbHYIO

JIpyroi mOpsiMOM W HIPUTOM TOJBKO OJHY. A ONpEeIesieHue pacCTOSHUS MEXIy MpsAMOM U
IJIOCKOCTBIO HAM YK€ H3BECTHO.

Torga MOXHO cCKa3aTb, 4YTO PACCMOSHUE MeHcOy OOHOU U3 CKPewUuBarowuxcs npsamvlx u
NIIOCKOCMbI0, NPOX00Aujeli uepes Opy2yto NPAMYIO NApainelbHO Nepeoll, HA3bl8Aemcs pacCmMoIHUeM
MeAHCOY CKPeuUBarOUWUMUCS NPAMBIMU.

3axaga. 13 HeKOTOPOH TOYKH MTOCKOCTH MPOBEIeHbI 1B HAKTOHHBIE. [lOKa3aTh, 4TO:
a) €C/IH HAKJIOHHBIE PaBHEL TO PABHBI H HX IIPOEKIIHH;

§) ec/1H NPOEKLHH HaKTOHHAIX PABHEL, TO PABHBI H HAKTOHHBIE;

B) €CJIH HaKIOHHEIE He PABHEL, TO 50IbIIas HAKTOHHAA HMeeT GOIBIIYIO IPOeKIIHIO.

JlokazarenbCcTBO.
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a) A AM, = AM,

AH — obumii karer

= AAHM,; = AAHM,
(10 KareTy M rurnoTeHyse)

a HMI = HMZ
M M/

0) A HM, = HM,
AH — obumii karer
= AAHM, = AAHM,
(o aByM Kareram)

a AMI = AMZ
M~ H M/

B) AM, > AM,

1
L

M,

I.HM, < HM,
AM, > AM, 1?

2.HM, % HM,
AM, = AM, 1?

3.HM, > HM,

Urto u TpeboBaIoCh 0Ka3aTh.

3apaua. AO - neprneHauKysip K miockoct o, AB=AC HakJIOHHBIE K TUIOCKOCTH L.
Z0AB=/BAC=60°, AO=1,5 cm. Haiitu paccrosiHuEe MEXy OCHOBAaHUSMHU HAaKJIOHHBIX.
Pemenue.

1. AABC:
¢2A = 60°, AB = AC
AABC — pasuoGepeHHblii
¢B=sC =225 _ 00
= AABC — npasuibhbiii (BC = AB = AC)

2. AAOB(npsMoyrosbHblii):
¢A =60° = «B =30°

a A0=§AB = AB = 240
C AB=2:15=3cmMm
3.BC =AB =3 ¢cMm
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OTtBer. 3 oM.

Jleyepannwtii yeon
JIByrpanHbIM yIJIOM Ha3blBaeTcsi puUrypa, oOpa3oBaHHas IPSIMON a U JIBYMSI MOJIYIUIOCKOCTSIMH C
oO1iei rpaHuiieit a, He MPUHAISKAITUME OJHON TIOCKOCTH.

[Tomymmockoctr,  oOpa3zyromue
JBYTPaHHBIA yroJl, Ha3bIBAIOTCS
ero rpaHsiIMH.

[Ipsmass a (oOmas rpaHuIA
MOJTYTUIOCKOCTEH ) Ha3bIBACTCS
pedpoM JIBYIrpaHHOIO yTJia.

Ecau na pe6pe ABYI'PAHHOI'O yIjla OTMCTUTH KaKYI-O'HI/I6y,I[L TOYKY U B Ka)KILOﬁ I'paHnu U3 9TOM
TOYKH IMPOBCCTHU JIYY HNCPHCHIAUKYIIAPHO K pe6py, TO 06p830BaHHLIﬁ O9TUMH JIydaMH YTOJ
Ha3bIBACTCS JIMHEHHBIM YoM ABYI'paHHOI'O yrIjia.

UroObl 0003HAYUTH JIMHEWHBINH Yyroi
JBYTPAHHOI'O yIJia:

1) HeoOxoaumo BBIOpaTh TOUKy B Ha
pebpe nByrpanHoro yria NM

2) u3 B nposectu
ABLMN u BCLMN

3) yron ABC sBusercs JIWHEWHBIM
yTJIOM JABYTPAHHOTO yTJa.

A \Eg\c

N

JIByrpaHHBIN yroJ1 MOXKHO H300paXkaTh pa3IuyHbIMH criocobamu. Hanpumep:
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Yacto B 3agaHUAX  UCIOJIB3YETCS
CXEMaTHUYECKOE n300pakeHne
JIBYIPaHHOIO yIJIa:

[Tpumep, B KOTOPOM BBITOIHO HCIIONIB30BATh CXEMAaTHYECKOE N300paKEHHE ABYTPAHHOTO YTJIa.
Benmunna nsyrpanHoro yria pasHa 60 rpagycam. BHyTpu B3siTa TOuka A, KOTOpasi HAXOAUTCS Ha
paBHOM paccTossHMM 8 cM oT oOeux rpanedl. KakoBo paccrosHume or Toukm A 10 pebpa
JBYTpaHHOIO yria?

Ha sToM pucyHke Oyzer jerye yBUAETh
COOTHOILIEHUS B IPSMOYTOJIBHBIX
TPEYroJbHUKaX.

3aga4u 1719 CaMOCTOSITEIbHOIO PeIICHUS:
Bapuanm 1
1. Orpesox AD mepneHauKyIsSpeH K IIIOCKOCTH PaBHOOEIPEHHOro Tpeyronbauka ABC.
N3BectHo, uto AB = AC =5 cMm, BC = 6 cm, AD = 12 cm. Haiigute pacctosHus ot
KoHII0B oTpe3ka AD no npsimoit BC.
2. Tlpsmas AK neprneHauKylIspHa K IUIOCKOCTH INpaBMIBHOTO TpeyroibHuka ABC, a
touka M — cepeauna ctoponsl BC. Jlokaxure, yto M K1BC.

3. Konnpl otpeska 4B jexkar Ha JABYX MapalIebHBIX IUIOCKOCTSAX, PACCTOSHUE MEXKILY
KoTopbiMU paBHO d, mpuuem d < AB. JlokauTe, YTO MPOCSKIMH OTpe3Ka AB Ha 3TH
10cKocTH paBHbl. Halinute atu npoekuuu, ecnu AB =13 cm, d =5 cm.

4. Yepes Bepmmny A upsmoyronmsHuka ABCD  nposemena mpsmas  AK,
MepIEHIUKYISIPHAS K TUIOCKOCTH MpsMoyronbHuKa. M3BectHo, uyto KD - 6 cm, KB =7
cM, KC - 9 cm. Haiigute: a) paccTtosHue oT TOYkKH K J0 TJIOCKOCTH MPSIMOYTOJIbHUKA
ABCD, 6) paccrosinue mexay npsmeiMu AK u CD.
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Bapuanm 2

1. Otpesox AD mnepneHIuKyIspeH K IIOCKOCTH paBHOOenpeHHoro tpeyronbHuka ABC.
N3BectHo, uto AB = AC =5 cm, BC = 8 cm, AD = 12 cm. Haitaute paccrosinus ot
koH10B oTpe3ka AD no npsmoii BC.

2. Ilpsmas AN nepneHAMKyIsipHa K IUIOCKOCTH IpaBHIbHOrO TpeyroiabHuka ABC, a
touka K — cepenuna croponsl BC. Jlokaxure, uto K NLBC.

3. Konmpsr orpeska 4B nexar Ha ABYX NapaUICNbHBIX IIOCKOCTSIX, PACCTOSHHE MEXIY
KoTopeiMu paBHO O, npudem d < AB. JlokaxuTe, 4TO NPOCKIUU OTpe3ka AB Ha 3TH
IUIOCKOCTH paBHbl. Haiiaure ot npoekuuu, eciiu 4B =5 cm, d =3 cm.

4. Yepes BepummHy A mnpsmoyromeHuka ABCD  mposemena mpsmas  AK,
NEepHeHANKYIISIpHAs K TUIOCKOCTU IpsiMoyroibHuka. U3BectHo, uto KD - 8 cm, KB =
7 em, KC - 9 cm. Haiimure: a) paccrosHue OT TOYkd K 70 TIIJIOCKOCTH
npsmoyrosibarka ABCD, 6) paccrosiaue mexay npsimbiMu AK u CD.

IMPAKTUYECKAS PABOTA Ne 63
Ha3panune npaktu4eckoii padorsl: [locmpoenue kyba, napanienenuneoa u ux cedeHuu.

Lean padoThl: 03HAKOMJICHHE C METOJJaMHU MTOCTPOCHUM CeUeHUH KyOa U mapasuieienureia.
PesyabTarsl:

Dopmupyemovie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabartbiBaTh epBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOaUTHh KOHTPOJIb U aHAMHM3 WHPOpPMAUU 00 aKTUBaX M (PMHAHCOBOM ITOJIOKECHUU
OpraHM3allH, €€ IUIaTeKECTIOCOOHOCTH U JOXOJHOCTH;

— TIIK 4.7. IlpoBoauTh MOHMTOPHHI YCTPAHEHHs MEHEIKMEHTOM BBISBICHHBIX HapyLIEHUH,
HE/I0CTaTKOB M PHCKOB.

memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02
npeomemnsie: 11P6 09, I1P6 10, ITP6 11, ITP6 12, TPy 14, [1Py 15, I1Py 16.
3HAHUA:
— Tlonsrue o kyOe, mapajuienenumnese;
— IlonsiTHe 0 METOJAX TOCTPOCHUS CEUEHHUI;
YMEHHS:
— Iloctpoenue kyba u napasuienenunena.
— Tloctpoenue ceuenuit Kyda u napaienenunea.
Xox pa0doThI:
3amaya COCTOUT B MOCTPOEHUHM MNEpecedeHMs JABYX (UIyp: MHOIOIpPAaHHHMKA M IIOCKOCTU
(puc.1). Oto Moryt ObITh: mycTast ¢urypa (a), Touka (0), oTpe3ok (B), MHOTOyrojabHUK (). Eciu
[IEPECEYEHNE MHOTOIPAaHHMKA M IIJIOCKOCTHM €CTh MHOTIOYTOJIBHHK, TO 3TOT MHOTOYTOJIBHHUK
Ha3bIBAETCS CeYeHUeM MHO20SPAHHUKA NIIOCKOCMbIO.
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V.
. %%_>

B)

Puc. 1
bynem paccMaTpuBaTh TOJIBKO CIIy4aid, KOT/Ia MIIOCKOCTh MepeceKaeT MHOTOTPAaHHUK I10 €ro
BHyTpeHHOCTU. [Ipu 3TOM mepecedeHreM AaHHOW IUIOCKOCTHU C KaXKJI0M IpaHbI0 MHOTOTpaHHUKA
OyzeTr HeKOTOpbId oTpe3ok. Takum 00pa3zom, 3amavya CUMTAETCS PEIICHHOW, €cM Hai/IeHbl Bce
OTPEC3KHU, IO KOTOPLIM INNIOCKOCTD MEPCCCKACT I'PAHU MHOI'OI'paHHUKA.
Uccnenyiite ceuenus kyOa (puc.2) U OTBETHTE Ha CICAYIOIINE BOIIPOCHI:

Puc. 2

- Kakhe MHOTOYTOJIbHUKM TOJYYaloTCs B CEYEHHMH KyOa miiockocThio? (BaxkHo wmcio
CTOPOH MHOTOYTOJIbHUKA);

[[Ipenmonaraemble  OTBETHI: TPEYrOJIbHUK,  YETBIPEXYTOJbHHUK,  ISITUYTOJIbHUK,
IECTUYTOJIbHUK. |

- MOXKET JIU B CEUYEHUHU KyOa MIIOCKOCTHIO MOITYYUTHCS CEMUYTOJBbHUK? A BOCHBMUYTOJIbHUK
u T.4.7 [louemy?

Memoo cnedoé 3aKkiroyaeTcs B IOCTPOECHUH CIEJOB CEKYIIeW IUIOCKOCTH Ha IJIOCKOCTb
KaX/10il rpaHM MHOrorpaHHuka. [locTtpoeHue ceueHus: MHOTOIpaHHMKAa METO/O0M CJIEZ0B OOBIYHO
HAa4YMHAIOT C IOCTPOEHUS TaK HA3bIBAEMOIO OCHOBHOIO CJENA CEKYyIIEW IUIOCKOCTH, T.€. Clela
CEKyILeH TUIOCKOCTH Ha INIOCKOCTH OCHOBAHMSI MHOTOI'PaHHUKA.

Memoo ecnomozamenvhvix ceuenuti TIOCTPOCHUS CEUYEHU MHOTOTPAHHUKOB SIBIISIETCS B
JIOCTaTOYHOM Mepe yHHMBepcalbHBIM. B Tex ciydasix, KOrja HYKHbIN ciel (WK clenibl) cekyuei
IUIOCKOCTH OKa3bIBaeTcs 3a MpeleliaMHd 4YepTexka, 3TOT METOJ HMMEET Jake OIpeJleleHHbIE
npeumyiiecTsa. Bmecrte ¢ Tem cieayeT MMeTh BBHUY, YTO IOCTPOEHHUS, BBHINOJIHSEMBbIE MpPH

169



KCMOJIb30BAHUH ATOTO METO/1a, 3a4acTyIO MOJy4aroTCs “CKydeHHBIMU . TeM HEe MEHEee B HEKOTOPBIX
ClIydadx MCTOA BCIIOMOTaTCIIbHBIX CEUEHUM OKa3bIBACTCSI HaI/I6OJIe€ pallnOHaJIbHBIM.

MCTOI[ CJI€A0OB MW MCTOJ BCIIOMOI'aTCJIbHBIX CEUEHUH SBIAIOTCS PAaSHOBUAHOCT MU
AKCUOMAMUYECKO20 Memooa TOCTPOEHUsI CEYEHUI MHOTOIPaHHUKOB TJIOCKOCTBIO.

CyThb KOMOUHUPOBAHHO20 MemoOa TIOCTPOSHUS CEUYEHUH MHOTOTPAaHHUKOB COCTOHWT B
MPUMEHEHUH TEOPEM O MapaJICIIBHOCTH MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE B COYETAHUU C
AKCHOMATUYECKUM METOJIOM.

A Tenepb Ha IpUMEpE PEIICHUS 3a/1a4 PACCMOTPHUM Memoo Cliedos.

3agaua 1.

[Toctpouts ceuenune napamienenunena ABCDA;B;C1D; mnockocThio, nmpoxonsiieit yepes
touku P, Q, R (Touku yka3ansl Ha uepTexe (puc.3)).

Pewenue.
bE c
A
R
. =
Py
s, f2
Puc. 3
1. [Toctpoum cnen cexkyuieil MIOCKOCTH Ha IUIOCKOCTh HUKHETO OCHOBAHHUS IPU3MBI.
Paccmotpum rpans AA1B1B. B 310i1 rpanu nexxar Touku ceuenus P u Q. Ilposenem nmpsimyro PQ.
2. [Iponomxum mpsimyro PQ, koTopas NpUHAUIEKUT CEUEHHIO, J0 TMEPEeCceueHus C
npsimoid AB. [TonyunM Touky Si, IpUHAATIEKALLYIO CIEAY.
3. AHaJIOTMYHO MOJIyyaeM TOUKy Sy nepeceueHueM npsiMbix QR u BC.
4. ITpsimass S1S; - cien cekymied IUIOCKOCTHM Ha IUIOCKOCTh HHM)KHETO OCHOBaHUS
IIPU3MBI.
S. ITpsmass S1S; mepecekaer cropony AD B Touke U, cropony CD B Touke T.

CoenunuMm Touku P u U, Tak kak oHU JiexkaT B OAHOM Tuiockoctu Tpanu AA;1D;1D. Ananornyno
nonydaem TU u RT.
6. PQRTU — nckomoe cedeHwue.
3agaua 2.
[Toctpouts ceuenue napamienenunena ABCDA;B;C1D; mnockocTeio, nmpoxonsiieil yepes
touku M, N, P (Touku ykazanbl Ha yeprexe (puc.4)).
Pewenue.
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Puc. 4
1. Touk N u P jie)xar B IUIOCKOCTH CEYEHHS W B IUIOCKOCTH HUYKHETO OCHOBAHMUS

napauienenunena. IloctpouM npsMyro, NpOXOAAIIYI0 YEpe3 3TU TOYKH. DTa MIpsMas SBISETCS
CJIEJIOM CEKYLIEH IUIOCKOCTH Ha IJIOCKOCTh OCHOBAHMS MTapaJuIeIICIIUIIE A,

2. [Iponomxum npsiMyro, Ha KOTOpoil Jiexut cropoHa AB mapamnenenunena. IIpsimeie
AB u NP nepecekyrcsi B HEKOTOpOM Touke S. DTa TOUKa IPUHAJIEKUT MIIOCKOCTH CEUEHUS.

3. Tak xak Touka M TakXe NPUHAUIEKUT IUIOCKOCTU CEYECHUs U IEPECEKAET IPAMYIO
AA; B HeKoTOpOU Touke X.

4, Touku X u N nexat B oaHO# minockoctu rpanu AA1D1D, coequHum ux U moiaydum
npsamyro XN.

S. Tak Kak INUIOCKOCTM TpaHel NapajulesIeNMIIEeNa NapajuleibHbl, TO 4epe3 TO4Ky M
MOYKHO TpoBecTH Npsimyto B rpanu A1B1C1D1, mapamnensayto npsimoit NP. Ota npsmast nepeceder
crtopony B;C; B Touke Y.

6. AHanoru4Ho npoBoauM npsimyro YZ, napamienbHo npsimoid XN. CoenunsieM Z ¢ P u
nosrydyaeM uckomoe ceuenue — MYZPNX.
3aga4u 1719 CaMOCTOSITEIBHOIO PELICHHS:

A D
Bapmuanr 1
. [locTpolite ceueHune napasuiesenuIiea MIoCKOCThIO, MPOXodlLel uepe3 Touku B, D, D.
. [locTpoiite ceuenne napamuienenuneaa mioCKOCThIO, Mpoxoasauieil uepes Touku A, C, Dy
. [locTpoiite ceueHue napaaienenuiieia IoCKOCTbI0, MPOXOAsIIei yepes npsamyro BB u touxy D
. [locTpoiite ceuenue napamienenuneaa mioCKOCThI0, Mpoxosiieil uepes npsamyo AB u Touky C,

AW N =

Bapmuanr 2
. [TocTpoiite ceuenune napasienenuiieia mIoCKOCThIO, MPOXOAsIeit uepe3 Touku A, Aj, C;
2. ITocTpoiiTe ceueHne napajuieNenuneaa mioCKOCThIO, MpoxoAsuier yepes Touku A, B, D1

—

3. ITocTpoiiTe ceueHne napauieJenuneia IIOCKOCTbIO, MPOXoAsmen yepe3 npsmyo DDy u Touky
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B
4. TlocTpoiiTe ceueHHEe MapaiesenuIeaa MIOCKOCThIO, MPOXoAsed yepe3 npsiMyro AD U Touky
BI1.

HPAKTHYECKAS PABOTA Ne 64
Ha3paHue npakTuuyeckoii padboTbl: BoiuuciieHue 0CHOBHbIX AleMeHmMOo8 Kyoa u napaiieienuneod.

Ilenp padoThI: HAy4YNTHCS penIaTh CTAaHAAPTHBIC 3a/1a4M Ha HAXO0XKACHUE U IIOCTPOEHUE.
PesyabTarsl:

Dopmupyemuie 3nemenmul IIK (npogpeccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. O6pabaTbiBaTh IEPBUYHBIC OYXTAITEPCKHUE IOKYMEHTHI,

— IIK 4.4. [IpoBoaUTh KOHTPOJIb U aHAIM3 MH(GOPMAITMK 00 aKTHBAaX U (PMHAHCOBOM ITOJIOKECHUH
OpraHu3aly, ee IIaTeKeCroCOOHOCTH U JOXOTHOCTH;

— IIK 4.7. IlpoBoAUTh MOHUTOPUHI YCTPAHEHHUS MEHEIKMEHTOM BBIBIECHHBIX HapyLICHU,
HEJ0CTAaTKOB U PUCKOB.

memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02

npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3Hanusn: [loHsTHE 0 KyOe, napaieenuiee.
yMeHHs1: BeruriciieHre OCHOBHBIX JIEMEHTOB Ky0a M Mapasuiesienureia.

Xon padorhl:
[Mapajnesenunmex - 53TO UYETBHIPEXYrOJbHAs NPU3Ma, BCE TPaHU KOTOPOU  SIBIIAIOTCA
napajuienorpammamu. [lapamnenenunenst - ocobas rpynmna npusMm. Kak BHIHO Ha JaHHBIX
PUCYHKAX, 00bEMHBIE PUCYHKH MPSMBIX MapaJUICIEIUIIEI0B IPAKTUYECKH HE OTINYAIOTCS.

Buabl napaniesenunenos:

HaxnonHsrit

OcHoBaHue - napaJjijieJIorpaMm.

Buapbi NMPAMBIX MapaJJaeJICIUuIIeCa0B:
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IIpssMOYTONIBHBIN MTapajlIeICIUIIE]

[Ipsamoii napayutenenunes

OcHoBaHue - IPSIMOYTOJIbHUK

CHeIII/IaJIbHLIe CJayvdad nNpsAMOYroJbHOro napaJjjiaejaenumneana:

IIpaBuibHasA YETHIPEXYTOIbHAS IPU3MA Ky6
\‘\
/\\\ /
HHH
e |
-
=y

OcHoBanue - KBaapar, HO BbIcOTa Ipu3Mbl Bce péGpa kyOa paBHBI, BCe TIpaHU -
HE paBHA CTOPOHE OCHOBAHUS. KBaJ[PaThl.

VY ky6a 12 pébep u 6 rpaHeil.

[Tnomane mnoBepxHOCTH KyOa HaXoAMTCA
YMHOKEHHUEM ILIOMAAN OJHON I'paHu Ha 6.

SKyﬁa=6-a2, rJ7Iie a - pedpo Kyoa.

VY ky0a, NpaBWIBHOW YETHIPEXYTOJIBHOM MPHU3MBI, MPSIMOYTOJIBHOTO Mapajuiesenunena
muaronanu paBHbel (DF = EC, T.x. DB = CA), a y mapauienenurnena, B OCHOBaHUU KOTOPOTO

HaXOJUTCS MapajuiesorpaMM, TUaroHay Tojsko nonapHo pasusl (DF£EC, T.x. DB#CA).
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OobparTute BHUMAaHue! OOBEMHBIC
PUCYHKH TPSIMOYTOJIBHOTO M IPSIMOTO
NapauleJIenUIe 0B HE OTIIMYAOTCS.

IIpsmas mnpusMa, OCHOBaHMEM KOTOPOH SABJIAETCA INPAMOYTOJBHUK, Ha3bIBACTCS
NPAMOYI0/JbHBIM NapaJlie/enuieIoM.

JnuHbel Tpex pebep, HMEONMX OOIIyI0 BEpIIMHY, HA3bIBAIOTCA H3MEPEHUSIMH
IIPSAAMOYTOJIBHOTO ITapajuIeIICUIIe .

Hampuwmep,
TPU HM3MEPEHUs - 3TO JJIMHBI Tpex pedep
DA, DC, DD,

KBagpar aumaronanu mnpsMOYTroJbHOTO MapajjieNenuiea paBeH CyMMe KBaJpaToB TPEX €ro
HU3MEpPEHMUI:

22 2 2
D°=a“+b“+c°, toe a, b, ¢ - W3MepeHHs MPSIMOYTOJBHOIO Tapayieienuneaa, T.e., ero
AJIMHA, HIMpHUHA 1 BbICOTA.

(ITomo6HO Teopeme ITudaropa, TOIBKO 37€Ch T100ABISAETCS TPEThE U3MEPEHUE. )

Ha pucynke: DB;°=DA*+DC?+DD*
3anomMHHTE: y IPSIMOYTOJIBHOTO Mapaiiesienumnena Bee auaronanu pasael: DB1=CA;=AC,;=BD;

Tak kak y KyOa Bce H3MEpEHHUs paBHBI,
o0o3Ha4YaeM UX 3a a, Toraa
D’=a’+a*+a’=3a%.

Vopoutaem u  momydaeM  dopmyny
MaroHaiIn Kyba:

D=aV3

er’IBI, O6pa3OBaHHBIe AuaroHaJiiMy IIPpU3MBbI U €€ I'paHsAMU:
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[Ipu pemenun 3agady O4YeHb BAXXKHO yMETh 0003HA4aTh YIJIbI, OOpa30BaHHbBIC AMATOHAISMU

pU3MBI 1 €€ OOKOBBIMH I'PaHIMH.

VYrois Mey HaKJIOHHOM Y INIOCKOCTBIO - 3TO YIOJl MEXy HAKJIOHHOW M €€ MPOEKIMEN Ha ATy

IIJIOCKOCTB.

1)
2)
3)
4)

UToObI HATH YroJl MY HAKIIOHHOM U TIOCKOCTBIO, HEOOXOANMO:
IPOBECTH HAKJIOHHYIO;
U3 KOHI[a HAKJIOHHOW TIPOBECTHU MEPIEHANKYJIISP K TIIOCKOCTH;
HPOBECTH MPOEKINIO HAKJIOHHOM;
0003HAYUTH YroJ MEX/Y HAKIIOHHOHN U €€ IPOEKIUEH.
Yeon mesncoy ouazonanvio u n10CKOCMbIO OCHOBAHUA 8 NPAMOM napaiieienuneoe:

Yron BDF - yrom, o0pa3oBaHHBIN
MeHblier auaroHaislo DF M IiockocThio
ocHoBaHusi ABCD

(0ObIYHO Ha N300paKCHHUH
napajuiefienunesa MEHbIIas JuaroHalb
(DB) Ta, xoTOpast BHIIIIAIUT MEHBILIE).
Tpeyronsauk DBF - npsMOyrosnbHbIi.

VYron ECA - yron, oOpa3oBaHHBbIH OoJbIeit
nuaroHanbio EC ¥ IIIOCKOCTBIO OCHOBaHUS
ABCD

Tpeyronbauk ECA - npsMoyrosibHbIH.

Yeon meorcoy ouazonanvio u 60K0801 2panvio nPsAMOY201bHO20 napaiienenuneod

Yron FDG - yron, oGpa3oBaHHBII
muaroHanblo FD  u  OokoBO#l  rpaHbio
DKGC.

Ob6parure BHUMAaHHUE: pebpo
IIPSIMOYTOJIBHOTO
napajuleJenune1a
NEPIEHAUKYIIPHO  OOKOBOM
IpaHu, TMO3TOMY TPEYrOJbHUK
DFG -npsiMOyTOJTEHBIN.
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Yron FDE - yron, oOpa3oBaHHBIN

E auaronansio FD u 60koBoii rpansio AEKD
OO6parute BHHUMaHUE: pebpo
MPSIMOYTOJIBHOTO napaenenumnena
MEPIICHIUKYISIPHO 00KOBOI TpaHy,
A MOATOMY TPEYroJIbHUK FDE -
MPSAMOYTOJIbHBIH.
3agauu A9 CaMOCTOSITEILHOTO PellIeHus:
1. Bbruucnute nuaroHanb nNpsiMOYrojibHOTO Mapailesienuiesaa, eciu ero JuinHa paBHa 16 cw,
IIMPHUHA - 8 CM U BBICOTA - 2 CM.
2. JlmaroHnanb TpsSMOYTOJIBHOTO TMapajliesIenuIela ¢ MIOCKOCThI0 OCHOBAHHS 00pa3yeT yroi

45°  ctoponbl ocHOBaHUs paBHBI 12 1 16 cM. Berunciure BeICOTY ITapajuieiienune/a.
9

3. B xy6e ABCDA B C1D1 touka K — cepenuna pebpa G D,
AAl, touka L — cepenuHa pedpa A1D 1, TOUKa M cepemuHa o _— i 1 ,,-;',f;
pebpa A1B1 . Haiimure yron M LK. ~ e
4. Haiinute yroia ABD, IPSMOYTOJIBHOTO fi,f"q
napajiIeJIenuIeaa, 111 KOToporo AB = 5, AD = 4, AA| =3. /,::F € ——;:?D
D, ¢, 5. B PSMOYTOJIEHOM 2= s —4
| napamnenenunene  ABCDA1BC1Dy * $

HU3BECTHO, YTO AB = 4, AD =3, AA| =

4 "'-I % 5. Haitnure yron DBD;.

s| /ﬂ “ 6. B NPSMOYTONBHOM
7N napannenenunene ABCDAB1C\Dy
. ] tg U3BECTHO, 4YTO BD; = 3, CD = 2,

/1

AD = 2. Hajizure mmny peGpa AA1.

7. B MIPSIMOYTOJIBHOM rapajuiesenuIese
ABCDA1BC1D, U3BECTHO, YTO DD, = 1, CD = 2, A

AD =2. Haiinure mmmnHy nuarosanu CAy

8. B mpsmoyromsrom mapamnenermnese  ABCDA1B1C1D1 pepo AB =72 pe6po
AD =5

npoxozsiero uepes toukn A1,01 u K.

, pedpo AA1 = 2. Touka K — cepenuHa pebdpa BB . Haiigure momans ceuenus,

9. B mupsmoyromsiom mapamienenunene ABCDA1B1C1D1 usectHsl mmuHBI  péGep:
AB =24 AD = 10, AA| = 22. Hajigure mnomas ceyeHns, IPOXOAILIEro yepes BeprnHsl A,
Ay C.

10. B npamoyromsaom mapamenemunene ABCDA1B1C1 D1 ussecrus jmns péoep AB = 8
,AD =6 AA| = 21. Hajigure cunyc yraa mexy npsvmeivn CD w A1C1.

11. B npsmoyromsrom mapamienenunene ABCDA|B1C1D1 usectnsr jmnst péoep: AB =3,

AD =5, AA| = 12. Haiiaure miomans ceueHus napajuieNienumnena MmiIoCKOCThIO, MPOXOSIIeH
gepes Touku A, B u C;.
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MPAKTUYECKAS PABOTA Ne 65
Ha3zBanme npakTuueckoit padborsl: [locmpoenue npsamou u HaKJIOHHOU NPUSMbL U UX CEYEHULL.

Ieap padoThl: 03HAKOMIIEHHE C METOAAMHU ITOCTPOCHUM CEYEHUM MTPU3M.
Pe3yabTarhi:

Dopmupyemovte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabartbiBaTh nepBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOaUTHh KOHTPOJIb U aHANHM3 WHPOpPMALUK 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHM3alHH, €€ IUIATeKECIOCOOHOCTU U JJOXOIHOCTH;

— IIK 4.7. IlpoBoauTh MOHMTOPHUHI YCTPAHEHHUSI MEHEIKMEHTOM BBISABJICHHBIX HapyIICHUH,
HEZ0CTAaTKOB U PUCKOB.
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnosie: 11P6 09, I1P6 10, ITP6 11, I1P6 12, TPy 14, [1Py 15, TIPy 16.
3HAHMSA:
— llondartue o mpu3Max.
— lloHaTue o0 MeTO/IaX MOCTPOCHUS CEUCHUI.
yMeHHus:
— IlocTpoenue npusm.
— IlocTpoeHune ceueHuii MpusM.
Xon padorhl:
Ilpu3ma - 3TO MHOTOTpaHHUK, JBE TPAaHU KOTOPOTO SIBISIOTCS PaBHBIMH MHOTOYTOJbHUKAMH,
HaXOJSIIMMHUCS B MapaljIeNIbHbIX IUIOCKOCTSIX, @ OCTAIbHBIE TPaHH - apauIeIorpaMMaMH.
['panu, KOTOpBIE HAXOJATCS B MapalIeNbHBIX MJIOCKOCTSAX, HA3bIBAIOTCS OCHOBAHHUSIMH MPU3MBI, a
ocTajbHbIE TPAaHU - OOKOBBIMU T'PAHSIMH IIPU3MBI.
B 3aBucumocTy 0T OCHOBaHMSI MPU3MBI OBIBAIOT TPEYTOJIBHBIMU (pUC. 1), 4ETHIPEXYTONBHBIMHU (PHC.
2 u 3), mecTuyroibHbIME (pHC. 4) U Ap.

Puc. 1. Puc. 2.
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Puc. 3.

[Ipusma ¢ GokOBBIMH PEOpaMU, NEPHEHAUKYISAPHBIMH €€ OCHOBAHHUSM, HA3bIBACTCS MPIAMOIL
npusMoi (puc. 1 - 4).

[Ipusma, OokoBbIe péOpa KOTOpPOWM HE
MEPIICHIUKYIISPHBI OCHOBAHUSIM,
Ha3bIBaCTCsl HAKJIOHHOM MpU3Moi (puc. 5).

Puc. 5.

Paccrosinre Mex 1y OCHOBaHUSIMU MPU3MbI HA3bIBAETCS BHICOTOM MPU3MBI.
Bricota npsiMoii mpu3MBbl COBIaIaeT ¢ OOKOBBIM PEOPOM.
BricoTra HakOHHOW NpU3MBI BUIHA Ha pUC. 5. be3 MOMOIHUTENBHBIX YCIOBHI HEBO3MOKHO
OIIPCACIINTD, B KAKYIO TOYKE IIPOCKTHUPYCETCA BbBICOTA HaKJIOHHOH IMPU3MBI.
HpﬂMaﬂ IIpru3Ma Ha3bIBaCTCA HpaBHHBHOfI, €CJIM €€ OCHOBAHMUS - IIpaBHUJIbHBIC MHOTOYT'OJIbHUKH.
Jluazonanu u ouazonanvroe ceuenue npusMbl:
JluaroHaab NPpU3MBbI - 5TO OTPE30K, KOTOPHII COEUHSET IBE BEPLUINHBI, HE IPUHAICKAIINE
OJIHOW IpaHu.
JlnaroHasnp He CyIIECTBYET TOJIBKO Y TPEYTOJIbHON MPU3MBI.
Ecnan nuaronanu OCHOBaHUsS MPSAMOW MPU3MBbI PaBHBI, TO JAMArOHAIM CAMOW NPU3MBI TOXKE
PaBHBI.
JluaroHajibHoe cedyeHHe MPU3MbI - 3TO CEUYECHHE IIJIOCKOCTBIO, MPOXOJAIIEH uepe3 ABa
OOKOBBIX pebpa, He MPUHAJISKAIINUX OJTHOU TPAHU.
Kaxxnoe nuaroHanbHOE ceUeHUE CONEPKUT JIBE TUATOHAIH MPU3MBI.

S
S —

_—

JlnaroHanbHOE CEUCHHE HAKIIOHHOW TIPU3MBI - TapajuieIoTpaMM.
3anomuure!

178



v IMPaBHUJIBHOI'O MIECCTUYTOJIbHUKA JUaroHaaiu OBIBAIOT 2 BHUJOB - KOPOTKHUEC U JJIMHHBIC. B cBs3m ¢
9TUM CYIICCTBYCT ABA BUJAd JUArOHAJIbHBIX CceueHUI H.ICCTHYI‘OJIBHOﬁ IMPU3MBI:

Kak HaliTu quaroHaau npaBHIBHOTO IMIECTUYTOJIbHUKA, €CJIM U3BECTHA JJIMHA €T0 CTOPOHBI?

CE - onHa W3 KOpPOTKMX JMaroHajed ImectuyrosiibHuka, BE - ogHa W3 JUIMHHBIX JHaroHaJIei.
Y4yuThiBas TO, YTO YIUIBl MPABUIBLHOTO IIECTUYTOJIBHUKA paBHBI 10 120 rpamycoB, JIETKO HaWTH
MPSIMOYTOJIBHBIA TPEYTOJIbHUK, B KOTOPOM €CTh yroi 30 rpaaycoB, U UCIOIb30BATh COOTHOILICHHUS B
3TOM TPEYTOJIbHUKE.

C D a -
a a3 a
\ 60 30
B E d e el
2a
a a
A F a

I[I/IaFOHaJ'IBHOC CCUYCHUC HpHMOﬁ MMPU3MBI ABJIACTCA TPAMOYT'OJIbHUKOM.
yZOJZ, 06pa30861HHbllZ OUA2OHANBIO U NAOCKOCMbIO OCHOBAHUS npaeuﬂbﬂoﬁ mecmuyeozlbﬂod

npuzmbvl
3anau
u Aas
camoc
Yron CFCl - yrom 00pa3oBaHHBIH TosiTes
Oonbllleld  JAMAaroHajdbl0  NOPU3MBL U pHOro
miockocThio ocHoBaHust ABCDEF. peien
Tpeyronsauk CFC1 - npsMoyroabHbI.
N
A
i
n: : P
1. IToctpoiiTe cedeHne TPEYroNbHOM MPU3MBI, IPOXOIIEe Yepe3 TOUKU I
M, N u P. [Ins ciyuasi, korja Bce pé0pa Mpu3Mbl paBHbI, ONPEAETUTE BU]L /_,fl\\
YeTHIPEXYTOIBLHUKA, SBISIOMIETOCS CCUCHHEM. - b

M
2. IlocTpoiite ceueHne TPEyroJbHOM MPU3MBI, MPOXOJAIEE Yepe3 TOUKU
M, N u P. Ins ciiyuasi, koraa Bce péOpa MpU3Mbl PaBHBI, OIPEACTUTE BUL
YeTHIPEXYTOILHUKA, SBIISIOMIETOCS CCUCHHEM.

3. TlocTpoiite ceueHHWe TPEYroJbHOW TPU3MEI,

M

N

M

-
-

[
|
|
|
|
—k\

npoxomsmee yepe3 Touku M, N u P. [ns
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cilydas, Korjna Bce p&Opa MpHU3Mbl paBHBI, ONPEAETUTE BHJ YETHIPEXYTOJbHUKA, SBISIOLIETOCS
CCUCHUEM.
4. B ocHOBaHMHM MpaBuiIbHOM TpeyronbHoi npusMbl ABCA;1B1C1 iexxut TpeyroibHUK O CTOPOHOU
6. Beicora pusmel paBHa 4. Touka N — cepenuna pedpa A;C.

a) [loctpoiite ceuenue nmpu3Msl miaockoctoio BAN.

0) Haiinute mepumMeTp 3TOro ceYeHUsI.
5. lana npaunbHas npuzma ABCA;1B1C1, y koTopoii ctoponsl ocHoBanust AB = 4, a 6okoBoe pedpo
AA; =9. Touka M — cepeauna pedpa AC, a Ha peOpe AA; B3sita Touka T Tak, uro AT = 5.

a) Jlokaxxure, uto miockocth BB1M nenut otpezok CiT momosam.

0) [Tnockocts BTC; nenut otpesok MB; Ha nBe wactu. Haiinure amHy MEHBIICH U3 HUX.
6. B mpaBunbHO# mectuyronbaoi npusme ABCDEFA;B1C1D1E; F; cTopons! ocHoBaHUS paBHEI 5, a
6okoBbIe péOpa paBHbI 11.

a) Hokaxwure, yto npsmeie CA; u C1D1 neprneHauKynsapHbl.

0) Haiinure momaas cedeHust Mpu3Mbl INIOCKOCTBIO, Mpoxoasmiei yepe3 Bepmunbl C, A u F.

HPAKTHYECKAS PABOTA Ne 66
Ha3Banue npakTuuyeckoilt padborTbl: BoiyuciieHue 0CHOBHbIX IEMEHMO8 NPUSMDBL.

He.]'lb paﬁoTbI: HAaY4YUTBHCA BbIYUCIIATH OCHOBHBIC 3JICMCHTBI ITPU3MBIL.
PesyabTarsl:

Dopmupyemvie 3nemenmul IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):

— TIK 1.1. OGpabaTsiBaTh epBUYHbBIE OYXTaITEPCKUE TOKYMEHTHI;

— 1IK 4.4. [TpoBoAUTH KOHTPOJIb U aHANTU3 UHGOPMAIIUU 00 aKTUBAaX U (PMHAHCOBOM MOJIOKEHUU
OpraHM3alH, €€ IIaTeXKEeCTIOCOOHOCTH U JOXOJHOCTH;

— IIK 4.7. IlpoBoAUTh MOHUTOPUHT YCTPAaHEHUS MEHEIKMEHTOM BBISIBJICHHBIX HapYIICHHH,

HEJIOCTAaTKOB U PHCKOB.
memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, ITP6 12, [1Py 14, [1Py 15, ITPy 16.

3HaHus: [loHATHE O MpU3MeE U €€ OCHOBHBIX JIEMEHTAX.

ymenusi: [loctpoeHue npusM U UX OCHOBHBIX JIEMEHTOB.
Xox pa0doThI:
Hcnonp3ys TeopeTHueckuii MaTepuai npakTuyeckoi padboTel Ne 68, pemure cieayronme 3a1aHus.
3agauu 419 CaMOCTOSITEILHOIO PelIeHus:
1. B npaBuiibHON TpeyrojabHON NMpU3ME IJIOLIA b CEYEHHUs, MPOXOIAIIEro uepe3 60koBoe pedpo u
BBICOTY OCHOBaHHs paBHa 12+v/3, cTopona ocrosanwust 4. Haittu 6okoBoe pe6po.
2. B mpamoii mpusme ABCA;31B;C; ocnoBanme ABC: AB=AC=10; BC=12; AA;=15. Haiitn
IUIOUIA/Ib CEYEHMsI, MPOXOMSIIEro 4epe3 TOUYKYy A1 MPOTHUBOMNOJOXKHYIO €i CTOPOHY HHXKHErO
OCHOBAHUS.
3. OcHoBaHHE NPSAMOYTOJILHOTO TMapajuienenunena pom6 c nuaroHamsmu 10 u 24. Bricora
napamenenunena 10. Haiitu 6onpiiyio AuaroHans napaiienenunesa.
4. OcHOBaHUE MPSMON MPU3MBI — TPEYTOJIBHUK CO CTOpOHaMHU 5 U 3 U yriiom 120° Mexay HUMH.
Haubonpmras u3 miomaaei 60koBbIx rpaneit 35. HaiinuTe miomaas O0KOBOM MOBEPXHOCTH.
5. B mpaBuibHOM MIECTUYTOJIBHON NpHU3ME ABCDEFA 1B1C\DE1F gee pebpa paBubl 1.
Haiiute paccTosiHue Mesxay Toukamu B u E.
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6. B mpaBuibHON IMIECTHUYTOJBHOM MpU3ME ABCDEFA B1C1D E1F\ gee pebpa paBHbI 1.
Haitnure yron DAB.

7. B npaBWIbHOW WIECTHUYTOJBHOM MpU3ME ABCDEFA;B\C\DEF,
Bce pedpa KOTOpO paBHBI §, HANANUTE YTOJI MEXKIY IPSIMBIMU FAyD\E,., 4 -~
8. B mpaBunbHoO# TpeyronpHOM mpuzmMe ABCA1B1C; cTopoHbl ocHOBaHUM
paBHBI 2, OOoKOBbIe pEOpa paBHBI 5. Haiiaure muiomanas cedyeHUs MPU3MBbI
IIJIOCKOCTBIO, TIpoxosiel yepe3 cepenunbl pédep AB, AC, A1B; u A1C;. A =

IMNPAKTUYECKAS PABOTA Ne 67
Ha3sBanue npakTuueckoi pabdorbl: /locmpoenue nupamuobl u ee cedeHui.

Ieap padoThl: HAYYUTHCS CTPOUTH MUPAMUY U €€ CEUEHUS.
Pe3yabTarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabartbiBaTh epBUYHBIE OyXTaITEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOoauTHh KOHTPOJb U aHATHM3 WHPOPMAKUU 00 aKTUBAX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|H, ee IIaTeXeCOCOOHOCTU U TIOXOJHOCTH;

— IIK 4.7. IlpoBoauTh MOHMTOPHHI YCTPAHEHHsS MEHEIKMEHTOM BBISBICHHBIX HapyLIEHUH,

HEJ0CTAaTKOB U PUCKOB.
memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02
npeomemnoste: 11P6 09, I1P6 10, ITP6 11, I1P6 12, [1Py 14, I1Py 15, ITPy 16.

3HaHus: [{oHATHE O MMpaMKUIaX U MX OCHOBHBIX 3JICMEHTAX, CCUYCHUSX MUPAMUJIBI.

ymenusi: [locTpoeHre ceuyeHNi MUPaMUIBL.
Xoa padoTbI:
IupamMuga — MHOTOrPaHHUK, OCHOBAHHE KOTOPOTO — MHOTOYTOJIbHUK, @ OCTaJbHbIC IPAHH —
TPEYroJbHUKH, UMEIOIINE OOyl BepuInHy. 110 4HCIy YIJIOB OCHOBAHHUS Pa3iMyarOT MHPAMHIBI
TPEYToJIbHBIC, YETHIPEXYTONBHBIC U T. 1.

HAKJIOHHASL npsamast

JJ1eMeHThI NMUpaMHuabl
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A — BODUMVHE MMDBNMILL

AB AC, AD AE -~ poSpa
PADANMILL

ADE,  AEB, ABC, ACD -~
GONCERIO P MADANMILL
BCDE « oocnooarse nvpanmg
AG — BICoTA

AF — anchema:

AEC — AnaroHanbHos CHotHHe

D C

Anogema — BbICOTA OOKOBOW IpaHU MPABWIBHON MUPAMUJIBI, IIPOBEICHHAS U3 €€ BEPIIUHBI [L];
OoKo6ble epanu — TPEYTONbHUKU, CXOJISIINECS B BEPIINHE MUPAMUIBL;

bokosvie pebpa — o0IIHE CTOPOHBI OOKOBBIX TPaHEH;

gepuiuHa nupamuobl — TOUYKA, COEAMHsAIOLIas OOKOBble péOpa M He Jjexamas B IJIOCKOCTU
OCHOBAHUS;

8b1COMa — OTPE30K NMEPIEHIUKYISIpa, MPOBEAEHHOTO Yepe3 BEPLIMHY MUPaMUbl K IUIOCKOCTH €€
OCHOBaHHs (KOHIIAMM 3TOr0 OTpe3Ka SBJSAIOTCS BEpIIMHA NUPAaMHUABI U OCHOBAaHHE
nepnenaukyispa) (H);

OUA20HANIbHOE CedeHue NUpPamMuobl — CEYEHUE MHUPaMUbl, MPOXOJlIee 4Yepe3 BEpIIMHY H
JaroHajlb OCHOBAHUS;

OCHOBaHUE — MHOI'OYTOJIbHUK, KOTOPOMY HE IPUHAJUIEKUT BEPLINHA TUPAMUIBI.
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I[MpaBuiabHasi nupamMmuaa
S

[Iupamuna Ha3bIBAaeTCS MPaAGUIbHOU, €CIM OCHOBAaHMEM €€ SBISAETCS
IIPAaBUJIBHBI MHOTOYIOJIBHMK, a BEpIIMHA IPOELUPYETCs B LEHTP
ocHOBaHHMA. Torja oHa o0najgaeT TaKUMHU CBOMCTBaMHU: OOKOBBIE pedpa
NpaBUIBHON MUpaMHIbl PaBHBI; B MPABUIBHON MUpamMuje Bce OOKOBEHIE
TPEYroJbHUKU; B JIO0YIO

rpaHu paBHOOEApEHHBIE

IMPaBUJIbHYIO MMHUPpAMHUAY MOXXHO KaK BIIMCATb, TAK U OIIMCATb OKOJIO Heé

paBHBIE

[IpaBuibHasg TpeyrosibHas OUpaMHla, Y KOTOpod Bce pEOpa paBHBL, Ha3bIBACTCA

TETPadAPOM.

[IpaBunbHas
TpeyroJibHasi IupaMuIa

P

E

[IpaBunbHas
HIECTUYTOJIbHAS MUpAMHUIA

[IpaBunbHas
YEThIPEXYTOJIbHAS MUPAMUIA
I[IpsaMoyroJibHasi nUpamMuaa
[Tupamua Ha3BIBACTCS NPAMOY207bHOLU, €CII OJHO M3 OOKOBBIX PEOEp
MUpaMHJIbI TIEPIICHINKYISIPHO OCHOBaHMIO. B nanHOM ciiydae, 310 pedpo
U SIBJIIETCS BBICOTOM MUPAaMHU/IBI.

Ceuenns IMHpaMHUIbI:

JuaroHaJbHO€ CCUCHUC

CCUYCHUEC ITIIOCKOCTBIO,
HpOXOIIHI_I_[CI\/'I oxa yriiomMm K
OCHOBAHHIO

CCUCHUEC ITIIIOCKOCTBIO,
HapaHHeHBHOﬁ OCHOBAHUIO
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3agaum 1J19 CAMOCTOSITEJILHOTO PeleHM:

1. B npaBunbsHOU yetbIpexyronsHoii nmupamuge PABCD, Bce pebpa koTopoii paBHbl 4, Touka K
— cepeauHa 6okoBoro pedpa AP.

a) IToctpoiite ceueHne nupaMuabl MIOCKOCTHIO, IPOXosalIel yepe3 Touky K u mapaiienbHoi
npsimbiM PB u BC.

0) Haiinure momaas cedeHusl.

2. OcHoBanueM npsMoi detbipexyroiasHoit mpusmsel ABCDA'B'C'D' sBnsiercs kBaapat ABCD

3V2 27

CO CTOPOHOU , BBICOTa ITPU3MBI paBHA " Touka K — cepeauna pedpa BB'. Uepes Touku K
u C' mpoBeieHa IIIOCKOCTh O, MapajuielbHas npssMmoi BD'.

a) Jlokaxure, 4YTO CEYCHHE MPHU3MBl IUIOCKOCTBIO 0 SBJISAETCS pPaBHOOEAPECHHBIM
TPEYTOJILHUKOM.

0) HaiimuTe nepuMeTp TpEYroibHUKA, SBISIOMIETOCS CEYEHUEM MTPU3MBbI TNIOCKOCTBIO 0.

3. Hana mpaBuibHasg 4eTbipéxyronpHas nupamuna MABCD, Bce pébpa xoTtopoit paBHbl 12.
Touka N — cepeamna 6okoBoro pedpa MA, Touka K nenut 6oxoBoe pedpo MB B otHOmICHNN 2 : 1,
cuuTas OT BepIuuHbl M.

a) Jlokaxute, 4TO CEYCHHME MUPAMUAbI IUIOCKOCTBIO, Npoxojsmed udepe3 Touku N um K
napaiesbHo npsiMoit AD, sBisieTcs paBHOOEPEHHON Tpanenuen.

0) Haiinure miommaap 3TOro CeYeHwus.

4. B ocuoBanmu mnpawibHOH npamunsl PABCD nexut xBagpar ABCD co crtoponoii 6.
Ceuenue nupaMu/ibl IPOXOJUT Yepe3 BeplIuHy B u cepeauny pedpa PD nepneHAuKyIsipHO 3TOMY
pebpy.

a) Jlokaxkure, 4TO yroy HaKJIOHa OOKOBOTO pedpa mupamMubl K €€ OCHOBaHUIO paBeH 60°.

6) Haiigute miomaas cedeHus: TUpaMHIbL.

5. B ocHoBanuu npaBunbHON ueThipéxyronbHoi nupamuasl MABCD nexut kBaapat ABCD co
cropoHoit 6. IIpoTnBononoXxHbIe OOKOBBIE PEOPA MUPaMU/bI TOMAPHO MEPNEHAUKYISIpHBL. Yepes
cepenunbl pédep MA 1 MB npoBeneHa miockocTs o, napaniensHas pedopy MC.

a) Jlokaxxure, 4TO ceueHme MIOCKOCThI0 o mupaMusl MABC sBnsieTcs mapaienorpaMMoM.

0) Haiimure muromans ceuenus mapamuisl MABC mmockocTsio o.

6. B mpaBunsHOM Terpadape ABCD toukm K mw M — cepenunasl pédbep AB u CD
cooTBeTcTBeHHO. [lockocTs a conepxut npsmyro KM u napannenshna npsimoit AD.

a) Jlokaxxure, 4TO CeUeHHUE TETPadipa MIOCKOCTHIO 0L — KBaparT.

AB =2V/3.

6) Haiingute muomazns ceuenus terpasapa ABCD miiockocTsio o, eciu

ITPAKTHYECKAS PABOTA Ne 68
Ha3Banue npakTuyeckoii padoTbl: Buluucienue 0CHOBHbIX 2NEMEHMO08 NUPAMUObL.
Heab padoThl: HAYYUTHCS BBIYUCIATH OCHOBHBIE 3JIEMEHTHI TUPAMU/IBL.
Pe3yabTarsi:
Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabatbiBaTh NEepBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. [TpoBoaAUTH KOHTPOJIb U aHATU3 MHGOpPMAIIMU 00 aKTHBAaX U (PMHAHCOBOM MOJIOKEHUU
OpraHu3al|H, €€ MIATeKECIOCOOHOCTU U TIOXOJHOCTH;

— IIK 4.7. IlpoBoAUTH MOHUTOPUHI YCTPAaHEHHUS MEHEIKMEHTOM BBIBICHHBIX HapyIICHUH,
HEJ0CTaTKOB U PUCKOB.
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memanpeomemnuwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02

npeomemnosie: 11P6 09, I1P6 10, ITP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HAHMS:
— TlonsTre o mupamMuaax U UX OCHOBHBIX DJIEMEHTAX.
— TloHsiTHEe O CEUEHUSIX TTHPAMHU/IBL.
yMeHusi: BerariciieHre OCHOBHBIX 2JIEMEHTOB ITHPAMHM/IBI.
Xopn padorhl:
1. Iupamuoa c paguvimu O0OKO8LIMU peOpaMUL:
Ecnu GokoBbie péOpa mupamuibl ¢ IUIOCKOCTHIO OCHOBAHHS OOpa3ylOT paBHBIC YIJIbI, TO

pEOpa nmupaMuIbl paBHbI, U BEPIIMHA TUPAMHU/IbI IPOSKTUPYETCS B IIEHTP OKPYKHOCTH, OITMCAHHON
OKOJIO MHOTOYT'OJIbHUKA OCHOBAHUS.

YroObl OBUIO JIETUE 3alIOMHUTH, MOKHO
MPEACTaBUTh BUJl MTUPAMUIbl CBEPXY (CM.
puc.l).

0>

[Tpoekuuu pédep paBHBI, Yepe3 X KOHIIBI
MO>KHO MPOBECTH OKPYNKHOCTb.

puc.l

Yy nupaMmuabl MOTI'yT OBITh PaBHBIL OOKOBEIE pe6pa TOr4a, Koraa OKOJIO MHOI'OYrojJIbHHKa
OCHOBAHUA MOHO OITMCATh OKPYKHOCTD.

Puc. 2 Puc. 3

I'naBHbIE 3aBUCMMOCTH /1J151 MHOTOYT0JIbHUKOB, 0K0JI0 KOTOPbIX MOKHO ONUCATH
OKPY’KHOCTh

MHOroyroJibHuK, .
IenTp onucanHoOM
0K0J10 KOTOPOIr0 MOKHO ®opmyJibl
OKPYKHOCTH
ONUCATH OKPYKHOCTh
MIPOU3BOJILHBIN abc a
TOYKa MepeceyeHust =— ——=2R
TPpEYroJpHUK 4S  sina

CCPCANHHBIX MICPIICHAUKYIISAPOB

(puc.2) rzie a,b,c - CTOPOHBI TPEYTOJIbHUKA
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TOYKa NEPECCUCHUA

. CEPEeIUHHBIX abc a
paBHOOEAPEHHBIN R=—— ——=2R
MEPIECHINKYIAPOB, HAXOJUTCS 4S5  sina
TPEYTrOJbHUK N
Ha BBICOTE, MPOBEICHHOM K
OCHOBAaHHUIO
IIPSIMOYT OJIBHBIN
cepeMHa TMIIOTEHY3bI R - monoBuHa runoTeHy3bl

TpeyroiabHUK (puc.3)

TOYKa IIEPECCUCHUA

N R - monoBuHa gquaronanu
MaroHaneu

MPSIMOYTOJIbHUK

Ecnu ocHOBaHMe - MpaBUIIbHBIM MHOTOYTOJIBHUK M BCE OOKOBBIE T'PAaHU paBHBI, TO MHpaMKIA
SBJIACTCS IIPABUIILHOM.
2. Ilupamuoa c pasHvimu 08y2paHHbIMU YeIamMu NPU OCHOBAHUUL:
Ecnu 60koBBIE TpaHH MUPaMUABI C €€ OCHOBAaHHEM 00pa3yloT paBHbBIE IBYTPAHHBIC YTJIb,
TO BCE BBICOTHI OOKOBBIX I'paHel MUpaMuIbl paBHBI (Y IPAaBUIBHON MUPAMUIBI 3TO ariopeMbl), U
BEpLIMHA MHMPAMUIBI IPOCKTUPYETCS B LEHTP OKPYKHOCTH, BIMCAHHOM B MHOI'OYI'OJIBHHK
OCHOBAHMSI.

YroObl JIerde 3TO 3allOMHHUTb, MOKHO
MIPEACTaBUTh, YTO CMOTPUTE HA NMUPaAMUAY
CBEpXY

(cM. pUCYHOK).

[Ipoekuiuu  BbICOT  OOKOBBIX  TpaHei

©

nmrupaMuJbl PaBHbI, 4YEPE3 UX KOHIBI MOXHO

BIIMCATh OKPYKHOCTb.

vy nupamMubl MOTYT OBITh paBHBIC JABYI'PAHHBIC YIJIBI IIPpU OCHOBAHUU TOrAa, KoOrJa B
MHOT'OYT'OJIbHUK OCHOBAHUA MOKHO BIIMCATh OKPYKXHOCTD.

X \C
o y ( i l"!; \." )/
A S,
Puc. 2 Puc. 3

Otmeuass paadyc r Ha pPHCYHKE, HYKHO ObITh OuyeHb BHUMaTenbHbM! Pamumyc BnmcaHHOM
OKPY’KHOCTH NEpIEeHIUKYIsApeH cTopoHe. Hampumep, B NpOU3BOJIBHOM TPEYrOJbHUKE OH HE
HaXOJUTCs Ha OuccekTpuce (puc.2) u B pomOe He mapaieneH cropoHe (puc.3).
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I'maBHbIE 3aBUCHMMOCTH JJIs1 MHOI'0YroJIbHUKOB, B KOTOPbI€ MOKHO BIIMCATH OKPYKHOCTH

enTp BIIUCAHHOM
MHOroyroJibHuK DopMyJibl

OKPYKHOCTH

y Sa
J000M TPEYTrONIbHUK TOYKa repeceyeHust r=—
(puc.2) OMCCEKTpHUC p
1€ p - MOJIYTIEpUMETP
_ SpOMGa

pomO TOYKa repeceyeHust p
(puc.3) JaroHanen [ - TIOJIOBUHA BBICOTHI

pomba

3agaum 1J19 CAMOCTOSITEJILHOTO PeleHH:

1.BbicoTa MpPaBHIBHOIM TPEYroNbHON MHPAMHABI paBHA aV3; pamdyc OKpYKHOCTH,
OIMMCAaHHOM OKOJIO ee OcHOBaHus, 2a. Haligure: a) anodemy nmupamusl; 6) yrom Mexay OOKOBOI
IpaHbl0 1 OCHOBAaHMEM; B) IUIOCKUHM YTOJI IPU BEPLIMHE MTUPAMUJIBI.

2. Anodema NpaBWIBHOW YETHIPEXYTOJIBHOW NHpamuIbl paBHa 2a. Breicota mupaMuabl
paBHa aV3. Haiigure: a) CTOPOHY OCHOBAHHS HHPAMHIBL 0) yroi MeXIy GOKOBOH IpaHbiO H
OCHOBAHHUEM; B) PACCTOSIHUE OT LIEHTPAa OCHOBAHUS TUPAMU/IBI JIO IIIOCKOCTH OOKOBOW IpaHH.

3. OcHoBaHuE NMUpaMHIbl - MPSIMOYTOJIBHUK CO CTOpoHaMH 6 u 8 cMm. Bricora nupamuabl
paBHa 12 cM M IPOXOAMT uyepe3 TOUKY MepecedeHus auaroHaigeil ocHoBaHus. Haiinute GokoBble
peOpa nupaMubl.

4. OcHoBaHue nmupaMubl - poM0O ¢ quaroHanssMu 10 u 18 cM. BeicoTa nupaMuibl IpOXOAUT
yepe3 TOUKY IepecedyeHus Juarotaieil pomoda. Menblee 60koBoe pedpo mupamuabl paBHo 13 cM.
Haiinure 6onbiiee 60koBOE peOpO MUPAMUIBI.

5. B mpaBusIbHON 4YETHIPEXYroJbHOW MUpaMHIE€ CTOPOHA OCHOBAHMS paBHA 6 CM, a Yroi
HaKJIOHa OOKOBOM I'paHM K IJIOCKOCTH OCHOBaHUA paBeH 60°. Haiinnte 60koBOE pedpo nupamMuabl.

6. OcnoBanueM nupamugasl DABC sBnsercs npsimoyronbHbiil TpeyroasHuk ABC, y
KoToporo runoreny3a AB paBna 29 cwm, karer AC pasen 21 cm. Pebpo DA nepneHaukyasipHo K
IUIOCKOCTH OCHOBaHUs U paBHO 20 cMm. HalinuTe niomans 60K0BOH MOBEPXHOCTH MUPAMU/IBL.

IMPAKTUYECKAS PABOTA Ne 69
Ha3Banue npaktuueckoil padorwi: Mccredosanue cummempuu 8 mHozoepanHukax. Ilocmpoenue
NPABUNLHBIX MHO202PAHHUKOS.
Hean paboThbl: HAYYUTHCS CTPOUTH MPaBUJIbHBIE MHOTOTPAHHUKH M HCCIENOBAaTh B HHX
CUMMETPHIO.

Pesyabrarni:

Dopmupyemoie 3nemenmot IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabaTsiBaTh epBUYHbBIE OYXTaITEPCKUE TOKYMEHTHI;

— TIK 4.4. [TpoBoaAUTH KOHTPOJIb U aHATU3 MHGOpPMAIIMU 00 aKTUBAaX U (PMHAHCOBOM MOJIOKEHUU
OpraHu3al|H, €€ MIATeKECIOCOOHOCTU U TIOXOJHOCTH;

— IIK 4.7. IIpoBOoAMTH MOHUTOPUHI YCTPAHEHHUS MEHEIKMEHTOM BBIABIECHHBIX HapyIICHUH,
HEJ0CTaTKOB U PUCKOB.
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memanpeomemnuste. MPIT 01, MPIIT 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnosie: 11P6 09, I1P6 10, ITP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HAHMS:
— IlonsATHE 0 MHOTOTPpAHHUKAX U UX OCHOBHBIX DJICMCHTAX.
— IlonsTue o cummeTpum.
yMeHus: OnpeencHue CAMMETPUYHBIX JICMEHTOB B MHOTOTpaHHUKAX.
Xopn padorhl:

1. 3anucath onpezeseHue NPaBUIbHOTO MHOTOIPaHHUKA.

MHOrorpaHHUK Ha3bIBACTCS MPABHIBHBIM, €CIH €0 TPAHM = .....c.eovvn woevieoiienienieienienneenenieens
MHOTOYTOJIbHUKU U B KaXKJI0M BEPIIUHE CXOAUTCS JTHO U TO K€ YHCHO .euvenrennnenennnnnnns

2. [TepeuncnuTh CBOWCTBA MPAaBUIIBHOTO MHOTOTPAaHHUKA:

A) BCE pebpa IIPABUIIBHOTO MHOTOTPAHHHMKA .enveneinenninneneanennennen,
b) Bce ByrpaHHble  yribl, COAep)KallMe JBe TIpaHH ¢  oO0muM  pebpom -

3. [lepeunciuTh NpaBUIIbHBIE MHOTOIPAaHHUKU
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Yrois npaBUIBHOTO N-YrojIbHMKA PABEH @ =

[IpaBunbHBIN N-yrOJIBHUK
n=3 n=4 n=>5 n==6

I'panycnas mepa yrina
MIPaBUJIbHOIO
N-yrojbHHUKa

[Tycth mpu BepuImHE cXoIuTCcs N pedep, TOra IUIOCKUX YIJIOB MpPU 3TOW BEPIIUHE .....,

MIPUYEM OHHM BCE .....ovvennnnn... MEXY COOOH.
[TycTb OMH M3 YIIIOB W3 ATHX IUIOCKHX YIJIOB PaBEH X, TOT/Ia CyMMa IUIOCKHX YIJIOB IIPH
BEpUINHE ......... , ¥ TI0 CBOJICTBY MHOTOTPAHHOTO yIUIa OTydiM NX..... 360°, oTKyma x .........

KonngecTBo MIIOCKHUX yrioB IPH OJHOW BEPIINHE
3 4 5 6 7

I'panycnas
Mepa  OJHOrO
yrila MEHbIIIEe

3aganue 1: Jloka3aTrh, 4YTO HE CYLIECTBYET MpPAaBWJIBHOI'O MHOTOTPaHHMKA, TPaHSIMH KOTOPOIO
SIBJIIOTCS IPABUJIbHbBIE IIECTUYTOJbHUKH, CEMUYTOJIbHUKN U N-YyrOJBHUKY IpHU N=>6.

JlokazarenbCcTBO:

Yroa mpaBWIBHOTO N-yrojibHWKAa NpuU N>6 HE MEHBIIE ....... ° C JIPYrol CTOPOHBI, IPH
Ka)/1011 BepIIIMHE MHOTOIPAaHHHUKA JI0JDKHO OBITh HE MEHEE ...... 1ockux yriaos. [Toatomy eciu Ob1
CYLIECTBOBAJI MPABUIIbHBI MHOTOTPAHHUK, ¥ KOTOPOTO TPAHM = ..eouveneeennenneannennns N-yroJbHUKU

npu N>6, TO cyMMa IJIOCKUX YIJIOB MPH Ka)XJIOW BEpIIMHE TAKOrO0 MHOTOTpaHHUKA Oblia Obl HE
MEHBIIIE ..eoveneentaneneeneenenneneennne
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ITo cBOMCTBY MHOTOTPAHHOTO yTjla: CyMMa BCEX IJIOCKHUX YIJIOB MPH Ka)KI0M BEpIINHE
BBIITYKJIOIO MHOTOIPAHHUKA ...ovvvvvvviiininninninnn.n
BBIBO: ...
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3ananme 2: J/[okazarh, 4TO CYIIECTBYET BCETO 5 MPaBUIbHBIX MHOTOIPAHHUKOB

JlokazaTenbCcTBO:
@®opma rpaneit | I'pagycH | Yucno | Cymma | [IporuBopeun | Uucino rpaneii | HazBanue
as mepa | pebep IUIOCKU | T JIM TEOPEME | TaKOro [IPaBUIILHOT
IUIOCKOTO | IpU X YIJIOB | O CyMMe€ MHOTOTPaHHH | O
yria OHOM | Ipu IIJIOCKUX Ka MHOT'OTpaHH
BEPILMH | OJHOW | yIJIOB UKa
e BEPILMH | MHOTOTPAHHO
e ro yria
[IpaBunbHBII 3
TPEYrOJIbHUK 4
5
6
[IpaBunbHBII 3
YETBIPEXYTOJIbH
171:9 U ) 4
[TpaBuabHBII 3
ISATUYTOJIbHUK
4
BBIBOI: ...

HPAKTHYECKAS PABOTA Ne 70
Ha3panue npakTuyeckoii padoTbl: [locmpoeHue yceueHHOU nupamuodvl U GblUUCTIEHUE ee
OCHOGHUBIX 1eMEHMO8.

Ilem, paﬁoTbI: . HAy4YUThCA CTPOUTH yceqéHHon IMUpaMuay U BbIYUCIIATD €€ OCHOBHBIE AJI€MEHTHI.

Pe3yabTarsl:

Dopmupyemvie 3nemenmul IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):

— TIK 1.1. OGpabatbiBaTh NEpBUYHBIE OyXTaITEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBoauTh KOHTPOJb U aHAIM3 WHGOpPMALUU 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|H, ee MIaTeXeCOCOOHOCTH U TOXOTHOCTH,

— IIK 4.7. IlpoBoAUTh MOHUTOPUHI YCTPAaHEHHUS MEHEI)KMEHTOM BBISBJICHHbBIX HapyLICHH,
HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, ITP6 12, [1Py 14, [1Py 15, ITPy 16.
3HaHuA: [IoHATHE O yCEUEHHBIX MUPAMUAAX U UX OCHOBHBIX JJIEMEHTaX.
YMeHHusA: Brruncienne OCHOBHBIX JIEMEHTOB YCEYEHHOM MUPAMHU/IBI.
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Xox pabdoThI:

1.1306pa3um npoun3BosbHYIO TUpaMusy SA; A,...
Aq.

2. [IpoBeniéM cexylyro INIOCKOCTh MapalJIeIbHO
OCHOBAHHUIO, TIepeceKarollyo 00KoBbie pEdpa
nupamMusl B Toukax By By... By,

3.Cekymas IJIOCKOCTh pa30uiia MupaMuly Ha JABa
MHOI'OTPaHHUKA, OJIUH U3 KOTOPBIX TaK K€
SIBJISIETCS] IUPAMUJION., @ APYTrOM Ha3bIBACTCA
yCe4EéHHON MUpaMUI0i.

Nrak, yceuéHHOM MUPAMHI0H HA3bIBACTCS
MHOT'OTPaHHUK, TPAHSIMHU KOTOPOTO SIBIISIFOTCS
MHOTOYTOJIBHUKUA Aj Az... Apu By Bs...
Bh(BepxHee 1 HUKHee OCHOBAHMA),
PACIOJIOKEHHBIX Ha MapaJICIbHBIX TJIOCKOCTIX U
YeThIpEXYroJIbHUKOB A1 Az B1 By, Az A3 B;
Bs,...An1 Ap By.y Br(00koBbIe rpanm).

OTpe3ku, COeANHSIONINE BEPIINHBI OCHOBaHUM
Ha3bIBAIOTCSl 0OKOBBIMM pPEOpamMM yceu€HHOMN
MUpaMMJIbI.

Ha ueprexe nzoOpakeHa yceu€HHas nupamuia
ABCDA; B; C; Ds.

BbicoToli nupamuibl Ha3bIBAETCS MEPIEHIUKYIIAP,
IIPOBEAEHHBIN U3 JIF0OOOH TOUKH OCHOBAHUS K
IUIOCKOCTH JIPYTOro0.

ABCDA; B; C; Di-yceu€nnas nupamuma.

ABCD u A; B; C; D; —ocHOBanus
A A;1B; B-60koBas rpanb

A Aj-60x0BOE pedbpo
0OO;-BrICOTA

PaccmoTrpum 6okoByto rpanb A1 Az B B;
YCEYEHHOU MUPAMHUJIBI .

Croponsl A; Az u By By mapannienbHsl, Tak Kak
MIPUHAJUIEKAT MapaIeIbHBIM NPSIMbIM, 110
KOTOPBIM IIJIOCKOCTh S A1 A epecekaercs ¢
napajuieNbHBIMU MJIOCKOCTSIMU anb(da u Oera.

Croponsl A; B u Az By He mapasuienbHbl, Tak Kak
WX MPOJIOJDKEHUS TIEPECEKAIOTCS B TOUKE S.

Taxum 00pa3oM MBI 10Ka3aiu, 4To OOKOBasi TpaHb
IIPaBUJIILHON YCEYEHHON ITUPAMUIbI

A1 Ay B1 B, -saBnisercst Tpanenueii.

OueBuaHO, YTO BCce OOKOBBIE I'PAaHH YCEUEHHOMN
MTAPAMU/JIBI SIBIISIIOTCS TPANECUSIMHU.

(>kenmaTeIbHO COMOCTABISATh 0OBEKTHI
yepTexa co CJI0BaMU, MOKHO aHMMaluen
7100 IPOCTO BHIIETATH)

Ecnu yceu€nnas nupamMua nojydeHa myTémM
CCYEHUS NTapAJUIEIbHO OCHOBAHMIO NTPaBUIBHON
MUpaMHU/JIbl, TO yCEUeHHas mupaMuaa OysieT Tak e
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NPaBHJILHOI.

OcHoBaHUs NTpaBUIIBHON YCEUEHHON TUPaMUIbl —
3TO IIPaBWJIbHbIE MHOTOYTOJIbHUKH, & OOKOBBIE
IpaHH- paBHOOEAPEHHbIE TPallelHH.

BricoTa 60Kk0BOM I'paHK HAa3bIBACTCS amo(eMoi.

A A;B; B- paBHOOeIpeHHAS Tpamenus.

B;E-amodewma.

[IpuMenuM cBOM 3HAHUS MPU PELICHUH 334a4:
3agauya 1.

CTOpOHBI OCHOBaHUI MPABUIILHON TPEYTOJIbHOU
yceu€HHOM nupamuibl paBHbl 4 1M U 2 1m. Touku
O u O;-ieHTpBbl OCHOBaHMM nupamubl. Hailtu
BBICOTY H anogeMy MUPaMHJIbI, eCTi OOKOBOE
pedpo paBHO 2 M.

JIns Havana npoBenéM KpaTKUi aHaIu3 3a0a4u:
TaK KaK yced€HHas MpaMuia paBuibHasi, TO
OOKOBBIC pEOpa-paBHbIC paBHOOCIPCHHBIC
Tpaneuuy. B oCHOBaHNU JIeXkaT NpaBUIIbHBIE
TPEYrOJIbHUKHU, 3HAYUT BCE YIJIbl 3TUX
TPEYroJbHUKOB OyayT no 60 rpagycos.
Pemenne:

1. domnonHuTenbHOE nocTpoeHue: nocrpoum CM
nepnesukyisspao AB, C1M; nepneHukyinsapHo
A1B1 1 coenuanM Touku M u M.

ITo Teopeme o Tpéx nepnenaukysapax MM
neprneHaukynsiped AB(ogHoBpemenno MiM
nepnesaukynsapHa A1B1), 3Haunt MiM-anogdema.

2. [Mockonbky Touku O 1 O1-LIEHTPBI OCHOBAHUI
nupamuibl, To OO1-BbIcOoTa h.

JlomonHUTENbHOE TIOCTpOoeHue: moctpouM CiL
nepreHaukyisippo CM u My N Tak xe
nepneHauKyisipao CM.

Toraa C;L= 00;= M; N=h(kak paccTostHUs MEX 1y
napayuieNbHBIMU MIPSMBIMU).

3. Tpeyronsauku ABC u A; B; Ci-nipaBuiibHbIE,
3Ha4uT OC u O1C;-painychl OMMCaHHBIX
OKpykHOCTeH TpeyroiapsHukoB ABC u A; By C;.
Haiinem OC u O1Cimo dopMmyie 1715t HaXOKISHUS
paauyca ONMCaHHON OKPYXHOCTH

[lano: ABCA; By Ci-yceu€nnas nupamuja,
AB=BC=AC=4 M, A1B1:B1C1:A1C1:2
M, AA1=2 1M

Haiitu: BeicoTy, anodemy
Pemenne:

1.J1.t. CMLAB, C;M;4 A1 B;— MM
ABnu

M;M-L A1Bi( o 1.1.11.)

MiM-anodema.

2. O0;-BeIcoTa h,

JLo. CiL+ CcM, My N M.

Ci1L= 00;= M; N=h(kak paccrosaus
MEK/Ty MapajyIeIbHBIMA TPSMBIMH).

3.A ABCu A A; B; Ci-npaBunsasie— OC
1 O1C1-paanychbl ONUCAHHBIX

OKPY’KHOCTEH.
OC=AB =4 =4 M
25in60° 2%2 3
0:1C=A1B1 =2 =2 mm
25in60° 242 3
4.

193



4.Haiinem nmuny otpeska CL kak pazHocth Mexnay | CL=0C-0:C1=4 - 2 =2 M
nHamu otpe3koB OC u O1C;: V3 V3 3

5.A CCL-npsiMOyTOJIBbHBIH, 110 TEOPEME
5.3 mpsmoyrosbHOro Tpeyroabauka CCiL [Tudaropa:
HalnéM Tak kak C:L= OO1=h, ciegosareibHO
Ci1 L mo teopeme [Tudaropa: BbicoTa h paBHa 2V6 1M

C1 L=\ CCi%- CL=2%-(2)>=V8 =26 1M
6. [1o onpenenenuto cuHyca 13 MPsSIMOYTOJILHOTO (\/3)2 V33
tpeyronpHuka A; C; M Haliaém JuMHY OTpe3Ka 6. C1M1=A1C1*Sin600=2*\/§ =3 1M
CiMy: 2
Jnuny otpeska O1M; Haiigem kak pasHocTh aiuH | O1M1= C1M;- C101=\/3-2_:1 M
otpe3koB C1M1 u C104: V3 3

7.

CM=AC*sin60°=4*\3 =23 v
7.13 npsimoyromnsHoro tpeyronsauka ACM no 2
OIIPEICIICHIIO CHHYCA HaiinéM mmmHy otpeska CM: | OM= CM — CO=2V3-4 =2 1M
N3 pa3znoctu otpeskoB CM u CO Haiiaem IauHy V3 3
OM: 8.A MiNM-npsimoyrosbHBIi, 110 TEOpEME

[Tucgaropa:
8. PaccMOTpHUM NpSIMOYTOJIbHBIN TPEYTOIbHUK M;M=vh*+MN?
MiNM wu naiinem nnuny orpezka MiM no Teopeme | MN= OM — ON.
[Tudaropa: ON= 0; M1=1 am, Tak Kak

3
3neck Heu3BecTHA AnuHa otpeska MN. E€ moxxno | O1 M1 NO-npsiMoyrosibHUK.
HaWTH KaK pa3HOCTh JMH 0Tpe3koB OM u ON: MN=OM -ON=OM-0O; M;=2 -1=1
MN= OM — ON. V3 V343
B cBoro ouepens ON= O; Mj=1 am, Tak KaKk Mle\/h2+MN2
3

MM==V(2V3)* +1  =V8 +1=\9=v3
O1 M3 NO-npssIMOYTOJTbHUK. (3% (V3)? 3 3 3

Ortser: M1M=\/3 IIM, 010=M M

3

3aga4u 1719 CaMOCTOSITEIbHOIO PeIICHUS:

1. OcHoBaHMEe THpaMHJIBI - NMPSMOYTOJIBHUK cO cTopoHamMu 6 cM u 8 cMm. Kaxmoe pebpo
nupaMuibl paBHO 13 cM. Beruucnure BBICOTY TUPaMUIBI.

2. OcHOBaHME NUPAMHUJIBI - MPSMOYTOJBHBIN TPEYTOJbHUK ¢ KareramMu 6 ¢cM u 8 cMm. Bcee
JBYTpaHHBIE YITIBI IPU OCHOBaHUM NUpaMuabl paBHbl 60°. Haliqure BBICOTY MMpaMHUIbIL.

3. Y 4eThIpexyroiabHON yCEYEHHON MUpaMUbl CTOPOHBI OJTHOIO OCHOBAHUS paBHEI 6, 7, §, 9
CM, @ MEHbIIIasg CTOPOHA JPYyroro OCHOBaHWs paBHa 5 cM. Hailinure ocTambHBIE CTOPOHBI 3TOrO
OCHOBAaHHUSI.
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4. B mpaBuibHOW TpPEYroJIbHOW THUpPaMHAE C BBICOTOM h Yepe3 CTOPOHY OCHOBAaHHS a
MPOBEJICHAa TUIOCKOCTh, TEpPeCceKarolas MPOTUBOJICKAIIAs MPOTHBOJIEKaIee OOKOBOE pedpo Mof
psAAMBIM yriioMm. Haiinure miomans cedeHusl.

5. IocTpolite ceyeHre nupaMubl IIOCKOCTBIO, MPOXOIALICH Yepe3 BEPIIUHY IMPAMUIBI U
JIB€ JaHHBIE TOUYKH Ha €€ OCHOBAHUU.

6. B mpaBUJIbHOM YETHIPEXYTOJIBLHON YCEUEHHON MUpaMUJI€ BHICOTA paBHA 2 CM, a CTOPOHBI
ocHOoBaHM# 3 cM u 5 cMm. Halinure nuaroHasb 3TOM mMUpaMU/Ib.

IMMPAKTUYECKAS PABOTA Ne 71
Ha3sBanue npakTuueckoi padorsl: //ocmpoenue yununopa u e2o ceveHuil.

Ieab padoThl: HAYYUTHCS CTPOUTH LMIMHIAPBI U UX CEUEHUS
PesyabTarsl:

Dopmupyemvte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabatbiBaTh epBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOauTHh KOHTPOJIb U aHAIHM3 WHPOpPMAUU 00 aKTUBaX M (PMHAHCOBOM IOJIOXKECHUU
OpraHM3allH, €€ TUIaTeKECTIOCOOHOCTH U JOXOJHOCTH;

— IIK 4.7. IlpoBoauTh MOHMTOPHHI YCTPAHEHHsS MEHEIKMEHTOM BBISBICHHBIX HapyLIEHUH,
HE/I0CTaTKOB M PHCKOB.

memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.
npeomemnste: 11P6 09, I1P6 10, ITP6 11, I1P6 12, [1Py 14, I1Py 15, ITPy 16.
3Hanus: [ToHsTHE O HIMIMHIPAX U UX OCHOBHBIX 2JIEMEHTaX.
YMEHHUA:
— Beruucienue 0OCHOBHBIX 3JIEMEHTOB IIUJIMH/IPA.
— IlocTtpoeHue ceyeHuil TUIUHIPA.
Xoa padoTbI:
HuauHapoM Ha3BIBA€TCS TEJNO, KOTOPOE COCTOUT U3 JABYX KPYTrOB, COBMEIIAEMBIX MapalieIbHbIM
MEPEHOCOM U BCEX OTPE3KOB, COSMHSIONINX COOTBETCTBYIONINE TOUYKH ITHUX KPYTOB.
Kpyru Ha3pIBatoT OCHOBAHMSIMU IIWJIMHAPA, a OTPE3KH, COSAUHSIONINE COOTBETCTBYIOIINE TOUYKH
OKPY’KHOCTEH 3TUX KPYTroB — 00pa3yrommmMu nuiuHapa (puc. 1)

0GP AzVIOILIAA “'
l
OCHOBAHIA- KPYTH
BEROTA '
H
puc. 1 puc. 2 puc. 3
L]
AT T TN

puc. 4

Cesoiticmea UUJUHOpA:
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1) OcHOBaHMS MJIMH/PA PABHBI U JISKAT B HAPAJUICTBHBIX IJIOCKOCTSIX.
2) Obpa3yrole HWIMHIPA PAaBHBI U MTapaJUIeTIbHbI.

Pagmycom munnHapa Ha3bIBAE€TCS PagUyC €r0 OCHOBAHMS.

BricoToii unnHApa Ha3bIBAETCS PACCTOSTHUE MEXKY IIJIOCKOCTSIMU €0 OCHOBAHUH.

Ceuenne UMIMHApPA IUIOCKOCTBIO, MPOXOASIIEH dYepe3 OCh IMIMHIPA, HA3bIBAETCS OCEBBIM
ceyeHHeM.

OceBoe cedyeHue IIIHHIPA — IPIMOYTOJdbHUK co cTopoHaMu 2R u | (B mpsmom mmmuuape | = H)
puc. 2

CeueHue UUIUHIPA, TApAIUICIbHBIE €T0 OCH, SBIISIOTCS MPSIMOYTroJibHUKaMu (puc. 3).

Ceuenue NWIMHAPA MJIOCKOCTBIO, NApaJIEIbHOM OCHOBaHUSAM — KPYI, paBHbI OCHOBAaHUAM (pHC.
4)

3agaum 1J19 CAMOCTOSITEJILHOTO PeleHH:

1. Paguyc umnusapa paBeH 3cM, a ero BbicoTa- ScMm. Haiinure miomanbs oceBOro cedeHus H
IUIOIIAb ITOJIHOW OBEPXHOCTHU LIMIIMH]IPA.

2. Paguyc umnmHIpa paBeH 2cM, a ero BbicoTa- 3cM. HaiinuTte nuaroHanb oceBOro CedeHHs
HWIMH]pA.

3. JluameTp OKpY>KHOCTM OCHOBAaHHWsS IWIIMHApA paBeH 26, oOpasyromias OWiIMHApa paBHa 21.
[ImockocTh mepecekaeTr ero ocHoBaHUs Mo Xxopaam JuinHbl 24 u 10. Pacctosnue mexay 3TuMu

xopaamu pasHo V730.

a) JlokaxxuTe, 4TO UEHTPbl OCHOBAaHWMN LWJIMHIpA JEXKAT MO pPa3HbIE CTOPOHBI OT 3TOU
MJIOCKOCTH.

0) HaiimuTe yroa Mexay 3TOH IUIOCKOCTBIO M IMJIOCKOCTBIO OCHOBAHHMS [IMIIMH/IPA.
4. BricoTa nuiauHApa paBHA 3, a paguyc OCHOBaHUA paBeH 13.

a) [loctpoiiTe ceueHne NUIMHIPA TUIOCKOCTHIO, IPOXOIAIIEH MapalieIbHO OCH IIUIMHAPA, TaK,
YTOOBI TUIONIA/Ih 3TOTO CEYCHUS PaBHSIACH 72.

6) Haiigute paccTosiHuE OT MIOCKOCTH CEUEHUS JI0 IEHTpa OCHOBAHUS LIMIMHIPA.

ITPAKTHYECKAS PABOTA Ne 72
Ha3Banue npakTu4eckoi padoTbl: Buiyucienue 0CHOBHbIX 21eMEHMO8 YUTUHOPA.

He.]'lb paﬁoTbl: HAaYYUTBHCA BbIYUCIIATE OCHOBHBIC 3JICMCHTBI HUJIMHAPA.
Pe3yabTarsl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):

— TIK 1.1. OGpabatbiBaTh NEepBUYHBIE OyXTaITEPCKUE JOKYMEHTHI,

— TIK 4.4. ITIpoBoauTh KOHTPOJb U aHAIM3 WHPOpPMALUU 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|H, €€ IIATeKECIOCOOHOCTH U IOXOIHOCTH;

— 1IK 4.7. IIpoBOoAMTH MOHUTOPUHI YCTPAHEHHUS MEHEIKMEHTOM BBIABICHHBIX HapyIICHUH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.

npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, 1Py 14, [1Py 15, TIPy 16.
3HaHus: [loHATHE 0 IUIMHIPAX U X OCHOBHBIX AJIEMEHTaX.
YMEHUA: BriunciieHre 0OCHOBHBIX DJIIEMEHTOB HUInHApA.

Xox pa0doTbr:
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? Linnunap.

Ocb SneMeHTbI LUNUHAPA:

H — BbicoTa yunuHgpa

L . : _-—/:/ R - paguyc ocHoBaHus
L — oBpasyiolas uunuHapa

MMOCKOCTbIO, ! :
maparnmnerisHo ocu - : |
MPSAMOY roMnbHUK | :
i |
i
1
= OceBoe cevyeHne —
| MPAMOYFONbHK
CeueHune LMNHApa MnockocTbio,
neprneHauKYNAPHON ocH - Kpyr
3agaum AJ15l CAMOCTOSITEJILHOTO PellleHus :
1. OceBoe ceueHue NUIMHAPA — KBaAparT, AuaroHaib Kotoporo pasHa 20 cm. Haitaure: BbicoTy
HWIMHAPA.
2. Boicota mununapa 6 am, paguyc ocHoBanus 5 1M . Konusl otpeska AB, paBroro 10 o,

JIeKaT HA OKPYKHOCTSIX 000ux ocHoBaHMi. Haiinure kpaTuaiiiee paccTosiHuE OT HETO /10 OCH.

3. Boicota nmnunapa paBHa 16 cMm. Ha paccrosHum 6 cM OT ocM LMIMHApPA IPOBEIEHO
CeueHne, MapajieIbHOE OCH IIIIMHpa U uMeromee Gopmy kBanpara. Haiiaure paguyc nuiamsapa.
4, JlnaroHanb OCEBOro Ce€YeHMs LUWIMHIApPA paBHA 48 cM. YToJl MEXAy 3TOW JHArOHAIbI U
oOpa3zyrolield IUIUHIpA pPaBEH 60°. Haiimure: a) BBICOTY MIJIMHJIpA; 0) paauyc UUIUHIPA; B)
TUIOMIA/Ib OCHOBAHUS IIUIMHIIPA.

5. OceBoe ceueHne MUIMHIPA — KBAaApaT, UaroHaib KoToporo paBHa 20 cM. HaiiauTe BeICOTY
IUJUHIPA U TJI0MIAh €0 OCHOBAHUS.

2 2 .
6. [Tnomaas oceBoro ceueHus muMHIpa paBHa 10 M, a uromaape ocHoBaHus — 5 M°. Halimure

BBICOTY HUWJIIMH/IpPA.
HJ'IOCKOCTI), npoxoadunas 4€pe3 UCHTP HUKHETO OCHOBAHWA MUJIMHAPA 110/ YITIOM 0. K OCHOBAaHMUIO,
IepeceKaeT BepXHee OCHOBAHME I10 XOp/ie, paBHOM b u cTsaruBatomieit ayry . Haiiaure BbicoTy
UJIMHpPA.

IMMPAKTHYECKAS PABOTA Ne 73
HasBanue npakru4eckoi padorel: /locmpoenue KoHyca u e2o ce4yeHui.

Ilenb padoThI: HAYUYUTHCS CTPOUTH KOHYC U €T0 OCHOBHBIE DJIEMEHTHI.
Pe3yabTarsi:

Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabatbiBaTh NepBUYHbBIE OyXTaNTEPCKUE JOKYMEHTHI,
— TIK 4.4. IIpoBoauTHh KOHTPOJIb U aHAIM3 WHPOpPMALUU 00 aKTUBaX M (PMHAHCOBOM IOJIOXKEHUU
OpraHu3al|H, €€ MIaTeKEeCOCOOHOCTH U IOXOHOCTH,
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— IIK 4.7. IIlpoBoAUTh MOHUTOPUHI YCTPAaHEHHUS MEHEI)KMEHTOM BBISABIECHHBIX HapyIICHUH,
HEJ0CTaTKOB U PUCKOB.
memanpeomemnswie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.
npeomemnsie. 11P6 09, I1P6 10, ITP6 11, ITP6 12, TPy 14, I1Py 15, I1Py 16.
3HAHMS:
— IloHsiTHE 0 KOHYCaX U UX OCHOBHBIX AJIEMEHTAX.
— IlonsiTHEe O ceueHusIX KOHyca.
YMEHHUA:
1. Beruucienrne OCHOBHBIX 3JIEMEHTOB KOHYCA.
Xox padoTbI:
Konycom Ha3bIBaloOT TEJNO, KOTOPOE COCTOUT U3
Kpyra (OCHOBaHMS), TOYKH, HE JISKalled B

Konyc

Bepuwuna Konyca

Ocov Konyca

IUIOCKOCTH OCHOBaHMUS (BEpILIMHBI) M BCEX
Obpasyoyue
Konyca

OTPE3KOB, COCAUHAOIINX BEPIINHY C TOUKAMU

OCHOBaHUS.
OcnoBanue OTpe3ku, COCNUHSIONIUME BEPIINHY KOHYyca C
TOYKAMH OKPYKHOCTHU OCHOBaHUA,
HA3BIBAIOTCS 00paA3yOUUMU, KOHYCA.

) Konyc Ha3biBaeTcs mpamsim, eciu mpsiMas,

COCAMHAIONAA BCPHIMHY KOHYCa C HEHTPOM

OCHOBaHUS, NEPHEHIUKYISpHA IJIOCKOCTU
OCHOBAHUS.
Boicomoit xonyca Ha3bIBaeTCsl NEPHEHAMUKYISP, ONYLIEHHBIM M3 €ro BEpIIMHBI Ha IUIOCKOCTb
OCHOBaHUS. Y MPSIMOro KOHyCa OCHOBAHUE BBICOTHI COBIAAAET C LIEHTPOM OCHOBAHMSI.
7 Ocblo TIPSIMOTO KPYroBOI'O KOHYCa HasbIBaeTCs NpsMas, cojeprkalas ero

§ BBICOTY.

Harnsinno mpsiMoli KpyroBoM KOHYC MOXHO MpEICTaBIsATh ce0e Kak TeJo,

IIOJIyYUEHHOE IIpY BpAIlEHUU NPSIMOYTOJBHOTO TPEYTrOJIbHUKA BOKPYT €ro

KaTfTa KaK OCH.

3agaum 1719 CAMOCTOSITEJILHOIO PELICHHA:

Bapuanr 1.

1. Kakas ¢urypa mnomyuyaercss B CEYEHMM KOHYCA IUIOCKOCTBIO, MPOXOJIAIIEH uepe3 och
KoHyca?

2. Yto npezacrasisieT co00i ceyeHne KOHyca MI0CKOCThIO, MPOXOALIel yepe3 BepIInHy KoHyca?
3. Uemy paBHa IUIOIIAJb OCEBOTO CEUEHHs] KOHYCa, €ClIM €ro BhICOTa B 2 pa3a Oousiblie pajuyca
OCHOBaHUsA U paBHaS cM?

4. OceBoe ceueHHe KOHyca MPECTABIAET COO0M MPAMOYTOJIbHBIA TPEYTrOJbHUK ¢ KaTeToM a. Uemy
paBHa BbICOTA KOHYyca?

5. Bricora xoHyca paBHa 8 1M. Ha kakoM paccTosiHHM OT BEpLIMHBI KOHYCa HaJ0 IPOBECTH
IUIOCKOCTb, NapauIeIbHYI0 OCHOBAHUIO, YTOOBI IUIONIA/Ib CEYEHUs ObliIa paBHA: a) MIOJIOBUHE
IJIOLIA/I OCHOBAHUS; 0) YETBEPTH IUIOIIA I OCHOBAHUSI.

Bapuanr 2.
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1. Kakas ¢urypa nomsyyaeTcsi B CEUEHUU KOHYCa MIOCKOCTbhIO, MPOXOAAIIEH NepneHANKYIIPHO OCH
KOoHyca?

2. Yto mpexacraBisieT cOOOH CeYeHHE KOHYyCa IUIOCKOCTBIO, MapajIebHOW JBYM OO0pa3yrOIIUM
KoHyca?

3. Uemy paBHa IUIOIIAJb OCEBOTO CEUEHHS KOHYCA, €CIIM OCEBBIM CEYCHHEM KOHYCa SBISETCS, a
paanyc OCHOBaHMS KOHYyca 3 cM?

4. OceBoe ceyeHHE KOHYyca MPENCTaBiIsieT co00M paBHOCTOPOHHUI TPEYrOJIbHUK CO CTOPOHOI a.
Uemy paBHa BrIcOTa KOHYyCa?

5. OceBoe cedeHHEe KOHyCa — MPSMOYTOJIBHBIN TPEYTOJbHHUK CO CTOpOHOM 2r. HalimuTe miomaab

CEUEHMS, IPOBEACHHOTO Yepe3 JIBe 00pa3yrollue KOHYyca, yrojl MEXIy KOTOPbIMU PaBEH: a) 30°; 0)
45 B) 60°.

IMPAKTUYECKAS PABOTA Ne 74
HazBanue npakTudeckoi padoTbl: BuiuucieHue 0CHOGHbIX 21eMEHMO8 KOHYCA.

Ieap padoThl: HAYYUTHCS BBIYUCIIATH OCHOBHBIE 3JIEMEHTHI KOHYCA.
Pe3syabrarsi:

Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabartbiBaTh epBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOaUTH KOHTPOJb U aHANH3 WH(POpPMAUK 00 aKTHBAaX W (PMHAHCOBOM MOJIOKCHHUU
OpraHu3alyH, €€ MIaTeKECIOCOOHOCTU U JOXOJHOCTH;

— TIIK 4.7. IlpoBoguTh MOHMTOPHHI YCTPAHEHHsS MEHEIKMEHTOM BBISBICHHBIX HapyLIEHUH,

HEJIOCTaTKOB U PHCKOB.
memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.
npeomemnoste: 11P6 09, I1P6 10, ITP6 11, ITP6 12, [1Py 14, I1Py 15, ITPy 16.
3HaHus: [ToHsITHE 0 KOHyCaX U MX OCHOBHBIX JJIEMEHTAX.
yMeHusi: BeruuciieHne 0CHOBHBIX DJIEMEHTOB KOHYCOB.
Xoa padoThi:
1. Tenmo, cocrosiiee W3 TOYKHU, Kpyra M OTPE3KOB, COCAUHSIONIMX 3Ty TOUKY C TOYKAMHU Ha
OKPY>KHOCTH Ha3bIBa€TCs
a) Hunuuaapom
0) Konycom

B) [Tnpamunoi

r) Her npaBunbHOrO OTBETA

2. Teno, moydeHHOE B pe3yNibTaTe BpameHHsI MPSIMOYTOJIBHOTO TPEYTOIbHIUKA, HA3bIBACTCS:
a) [Mununapom

0) Konycom

B) ITupamunoi

r) Her npaBunpHOrO oTBETa

3. OceBoe ceueHUe KOHYCa PaBHOCTOPOHHHM TPEYTOJIbHUK. UeMy paBHaA 00pa3yrolas, eCiiu paanyc
paseH 10 cm.?

a) 10 cm
0) 15 cm
B) 20 c™m
r) Her npaBunsHOTrO 0TBETA
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4. Pagnyc konyca 8 cm. UeMy paBHa ero oOpasyrolasi, €Clid yroa MEXIy paJrnycoM U o0pasyrolei
60 rpaxycoB?

a) 12 cm

0) 16 cm

B) 4 cm

r) Het npaBuibHOrO OTBETA

5. BepHo nm, uTO ecnaM y KOHYycCa CEU€HHE - PaBHOCTOPOHHUN TPEYroJIbHUK, TO JHaMETp paBeH
oOpasyromeii?

a) na

0) HET

B) HE BCeraa

r) HET IIPaBUJIILHOTO OTBETA

6. Paguyc xonyca 3 cM, oOpa3yromas 5 cMm. UeMy paBHa IUIOIIAIb OCEBOTO CEUCHUS?
a) 15 kB.CM.

0) 14 xB.CM™.

B) 12 xB.cMm.

r) HET MPaBUIILHOTO OTBETA

7. B KkoHyce mnapajleJIbHO OCHOBAaHHUIO IPOBENCHO ceueHHe. Ompenenure €ro pamuyc, €ciu
IJIOLIA/I1 OCHOBAHUS U ceueHus paBHbI 64 u 256 cM. KB?

a) 4

0) 2

B) 1

r) Her npaBuibHOTO OTBETA

8. Ceuenne KoHyca, MPOXOAAIIECE Yepe3 BEPUINHY U ABE TOUKU OCHOBAHHUS ...
a) IIpon3BOIBHBIN TPEYTOIBHUK

0) PaBHOOEIpeHHBIN TPEYTrOJIbHUK

B) IIpsAMOYTOJIBHBINA TPEYTOJIBHUK

r) PaBHOCTOpOHHMI TPEYTOJIBHUK

9. Och BpateHust MPSIMOYTOIBHOTO TPEYTOJIbHUKA B KOHYCE SIBIISIETCS ...
a) pamuycom

0) TUAMETPOM

B) oOpa3yrorein

T) BBICOTOM

10. 3. Paguyc ocHoBaHMs KOHYca paBeH 10 cM, a BeicoTa 15 cm. HaliguTe momans ceueHus: KoHyca
IJIOCKOCTBIO, TapajlyieIbHOW OCHOBAHUIO U HAXOJAAIIEIHCS Ha paCCTOSHUU 2CM OT BEPIIMHBI KOHYCa
1611
a)
9

6) 2 cu
16

cM

B) 1711

r) 562511 cm
)91 cMm

cM

ITPAKTUYECKAS PABOTA Ne 75
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Ha3panue npakTu4yeckoii padorbli: /locmpoenue u viuucieHue 0CHOBHbIX JIEMEHMO8 YCeUeHHO20
KoHyca.

He.]'lb paﬁoTbI: HAay4YUTBCA CTPOUTH yCG‘-IGHHBIﬁ KOHYC U BbBIYHCJIATH €0 OCHOBHBIC 3JICMCHTBI
Pe3yabTarhi:

Dopmupyemvte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabartbiBaTh nepBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOaUTHh KOHTPOJIb U aHANHM3 WHPOpPMALUK 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHM3alHH, €€ IIATeKECIOCOOHOCTU U JOXOIHOCTH;

— IIK 4.7. TlpoBoauTh MOHHMTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBJICHHBIX HapyUICHUM,
HEZ0CTAaTKOB U PUCKOB.
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.
npeomemnosie: 11P6 09, I1P6 10, ITP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HAHUSA:
— IlonsATHE 0 yCEYEHHOM KOHYCE U €r0 OCHOBHBIX 3JIEMEHTaX.
— IlonsATHE 0 CeUeHUSIX YCEUEHHOTO KOHYCA.
yMeHus: BrluncieHne OCHOBHBIX 3JIEMEHTOB YCEUEHHOTO KOHYyca
Xoa padoTbI:
YceyéHHbIlI KOHYC — TE€JO BpAILEHHUS, KOTOPOE IOJY4YaeTCcsl MPHU BPALIEHUU MPSAMOYTOJIbHOU
Tpanenuu BOKPYT MEHbIIIEH OOKOBOI CTOPOHBI.

R, — paamyc MEHbBIIIErO0 OCHOBAHUS;
R; — paauyc Oonbliiero OCHOBaHUS;
L — o6pazyromas;

H — BrIcOTA

[Ipu pemenun 3amay yaine BCEro JOCTATOYHO HAPHCOBATH TOJIBKO OCEBOE CEUEHHE YCEUEHHOTO
KOHYCa, KOTOPOE SIBJISIETCS] paBHOOEIPEHHOM Tparenuei.

R2

H

=

R

3agaua:

OOpa3syromasi yce4€HHOTO KOHyca paBHa 2a M HaKJIOHEHa K OCHOBaHHIO MoJ yriom 60°. Pamguyc
OJTHOTO OCHOBAaHHUS B JBa pa3a OoJblle paauyca BTOPOro OCHOBaHWsA. Haiiaure KakIaplid u3
paanycoB.
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[Tycte obpasyromas yceu€HHoro konyca AB = 2a, a yronm HakiioHa oOpasyromeil K IMiI0CKOCTH
ocHOoBaHMs KoHyca £ BAOI = 60°.

-‘ YyuteiBas, uto AO1= 2BO, onmycTuM u3 ToYkd B Ha MI0CKOCTH

HIKHero ocHoBanus nepneHaukyssip BK L AO; rorna BO = KOy
= AK.

B A ABK: AK = AB cosz BAK = AK = 2a cos 60° = a.

Torga AK =KO;=BO =a, AO; =2a.

OTtBerT: a, 2a.

A

33}13‘11/1 AJIA CAMOCTOATECJIBHOI'O PELICHUA

1. Haiinute 00pa3yromyo yceueHHOro KOHYCa, €CIH PaJiuyChl OCHOBaHUI paBHBI 3 cM
u 6¢cM, a BbIcOTa paBHa 4 cM.

2. Paaunycsl ocHOBaHUI ycedeHHOro KoHyca paBHbI 5 cM U 11 cM, a oOpasyroiast paBHa
10 cm. Hatigure:

a) BricoTy yceueHHOro KOHYyca;

0) [Tmomane oceBOro ceyeHus: yCeUeHHOT0 KOHYCa.

3. JlnaroHasib 0CeBOro ceueHus: yce4€HHOro KoHyca pasHa 40 cM 1 nepreHAuKyIspHa

K oOpasyromield koHyca, paBHoi 30 cm. Haiigure miomans ceuyeHUs M TOJHOW MOBEPXHOCTH
KOHYCa.

4. O0pa3syrolast yce4eHHOro KOHyca paBHa 6 CM M HAKJIOHEHA K IJIOCKOCTH OCHOBaHMS
nog yrinom 60°. Jlmaronanab OCEBOTO CeUeHHs AETMT A3TOT yros mnomojaM. Hailiaurte miomanb
OCEBOT'0 CEYEHHsI KOHYCA.

5. BhICOTa YCEUEHHOro KOHyca paBHa 2v3 cM. J[MaroHaah OCEBOTO CEUYeHHs KOHyca
o0pa3yeT C IUIOCKOCThIO OCHOBaHHs yroia 30° u mepneHAuKyisipHa oOpasyromei. Haiinure
TUTOIIAh OCEBOTO CEYCHHS KOHYCA.

ITPAKTHYECKAS PABOTA Ne 76
HazBanue npakTudeckoi padorbl: [locmpoenue wapa u cpepwi, ux cevenutl. Ypasuenue cgepbi.
Leasb paGoTbl: Hay4YUTHCS CTPOUTH IIAp, CEYEHMs 1Iapa U chepbl M BBIYUCIATH MX OCHOBHBIE
JJIEMEHTBI.

Pe3yabTarsl:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabatbiBaTh NEpBUYHbBIE OyXTaITEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBoauTh KOHTPOJIb U aHAIU3 WH(pOpPMALUU 00 aKTUBaX M (DMHAHCOBOM IOJIOKEHUHU
OpraHu3al|H, €€ MIATeKECIOCOOHOCTU U JOXOJHOCTH;

— 1IK 4.7. IIpoBOoAMTH MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISABICHHBIX HapYIICHUH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HAHUS:
— Tlonsarue o mape, cdepe U UX OCHOBHBIX HIEMEHTaX.
— Ilonstue 06 ypaBHeHuu chepsl.
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YMEHHS:

— CocraBnenue ypaBHEHHS cephl.

— IlocTpoenue ceuenuii mapa.
Xoa padoThI:
Cdepa (moBepxHOCTb ImIAPA) — 3TO COBOKYIMHOCTh BCEX TOYEK B TPEXMEPHOM MPOCTPAHCTBE,
KOTOpbIE HaXOASTCS Ha OJIMHAKOBOM PACCTOSHUU OT OJHON TOYKH, Ha3bIBAEMOM LEHTPOM cepsl
(O).
Cdepy MoxHO ommcarh, Kak 00bEMHYIO GUTYpPY, KOTOpas oOpa3yercs BpalleHUEM OKPYKHOCTHU
BOKPYT cBoero nuamerpa Ha 180° uim mosryokpy>KHOCTH BOKPYT CBOEro guamerpa Ha 360°.
Hlap — 3TO COBOKYMHOCTh BCEX TOUEK B TPEXMEPHOM MPOCTPAHCTBE, PACCTOSTHUE OT KOTOPHIX HE
MPEBBIIIAECT OMNPEICICHHOTO PACCTOSHUS [0 TOYKH,
Ha3biBaeMol 1eHTpoM mapa (O) (COBOKYMHOCTH BCEX
TOYEK TPEXMEPHOIO IMPOCTPAHCTBA OTPAHUYCHHBIX
chepoii).
[Ilap mMoxHO omucaTh Kak 00bEMHYIO GUTYpPY, KOTOpas

o0Opa3yercs BpalleHHEM Kpyra BOKPYT CBOEro JAMaMeTpa
Ha 180° uiau noiayoKpy’HOCTH BOKPYI CBOErO JHaMeTpa
Ha 360°.

Pamnyc cdepsnl (mapa) (R) - 370 paccTosHUE OT IIEHTpa
chepsl (mapa) O k 060 TOUKe cepbl (TOBEPXHOCTH
mapa).

HOuamerp chepot (mapa) (D) - 5310 oTpe3ok,
COEIMHSIONIUI 1BE TOUKH cepbl (MOBEPXHOCTHU 1Iapa) U

IPOXOALINIA Yepe3 ee LEHTP.
YpaBHenue cepbl
1. YpaBuenue cdepsl ¢ pagumycoM R ¥ IeHTpOM B Havase JeKapTOBOIM cUCTEME KOOPAWHAT:
x% + y*+ z2 = R?
2. YpaBHeHue cepbl ¢ paanycoM R 1 IEHTpOM B TOUKE ¢ KOOpIAUHATaMu (Xg, Vo, Zg) B 1I€KapTOBOH
crcTeMe KOOpAMHAT:
(x—x0)> + W —y0)* + (z—2))* = R?
JlnamMeTpanbHO NMPOTHBOMOJIOKHBIMU TOYKAMH HA3bIBAIOTCA JIIOOBIE /IBE TOUKU HA IMOBEPXHOCTH
mapa (cdepe), KOTOpble COETUHEHbI TUAaMETPOM.
Ocnoenvle ceoiicmea chepuvl u wiapa
1. Bce Touku cepsl 0IMHAKOBO YAalIEHbl OT LIEHTpA.
2. JIro6oe ceuenne cepsl MIOCKOCTHIO SBISIETCS OKPYKHOCTHIO.
3. JIroboe ceueHue mapa mioCKoCTbIO €CTh KPYTOM.
4. Chepa umeer Haumbonbmuid 00BEM cpenay BceX MPOCTPAHCTBEHHBIX (UTYp € OJMHAKOBOM
IUIOIIAIbIO TOBEPXHOCTH.
5. Yepe3 noOble JBE AHAMETPAIBHO NPOTHUBOINOJIOKHBIE TOYKM MOKHO IPOBECTH MHOXKECTBO
OOJIBIINX OKPYXHOCTEH 1151 Chephl WIIM KPYTOB JJIS 1Iapa.
6. Uepe3 nmoOble /1B€ TOUYKH, KPOME JMAMETPaIbHO MPOTHUBOMOIOKHBIX TOYEK, MOXHO NPOBECTH
TOJIBKO OHY OOJIBIIIYIO OKPYXHOCTb JUIs Cepbl WM OOJBIION KPYT JUIA I1apa.
7. JIroObIe 1Ba OOJBINIMX Kpyra OJHOTO Iapa MepeceKaroTcs M0 MPSMOM, MPOXOISIIeH Yepe3 IeHTP
1apa, a OKPYXHOCTH MEPECEKAIOTCs B IBYX IUAMETPAIBHO IMPOTHBOITOJIOKHBIX TOUKAX.
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8. Ecnu paccrosiHie MeXAy HEHTpaMu JII0ObIX JIBYX IIapOB MEHbBIIIE CyMMbI UX PaJAHYCOB U OOJIbIIIE
MOyl Pa3HOCTU HMX PAJAWYCOB, TO TaKWE IIAPHI MEPECEKaloTCs, a B IUIOCKOCTH IEpeceueHUs
oOpa3yercst Kpyr.
Cekymiasi, XopAa, CEKyIIas MI0CKOCTh Cephl U KX CBOMCTBA
Cexkymas cdepsbl - 3T0 npsiMas, KOTOpas nepecekaer chepy B ABYX TOUKax. TOUKH mepeceueHus
HA3bIBAIOTCS TOYKAMU MTPOTHIKAHUS IOBEPXHOCTH MUJIM TOYKAMH BXOJA U BBIX0/1a HA TIOBEPXHOCTH.
Xopaa chepsl (Iapa) - 3T0 0OTPE30K, COSAUHSIONMINN 1BE TOUYKHU chephl (ITOBEPXHOCTH IIapa).
Ceky1asi IJI0CKOCTD - 3TO IJIOCKOCTh, KOTOPas Mepecekaer chepy.
JAuaMeTpaibHasi MJIOCKOCTb - 3TO CEKyIlIas IUIOCKOCTb, MPOXOJAIIas uepe3 LUEHTp chepbl WiH
mapa, B CeueHHH 00pa3yeT COOTBETCTBEHHO OOJBIIYIO OKPY)KHOCTb M OombIIoi kpyr. bomibmas
OKPY>KHOCTb M OOJIBIIION KPYT UMEIOT IEHTP, KOTOPBI COBMAJAIOT C IIEHTPOM cepsl (11apa).
Jlrobas xopna, mpoxoasias uepe3 HeHTp chepsl (11apa) ABIsSeTCsS TUaMeTPOM.
Xopaa sBISETCS OTPE3KOM CEKYLIEH IPSIMOM.
Paccrosinue d ot nieHTpa cdepsl 10 cekylei Bcerja MEeHbIIe YeM paauyc chepsl:

d <R
PaccrossHe m Mexay cekymied IJIOCKOCTbI0O W HEHTpoM cdepbl Bceraa MeHblle paamyca R:
m < R
MecToM cedyeHHs CeKylled IMIOCKOCTH Ha cdepe Bceraa OyaeT manas OKPYKHOCTh, a Ha IIape
MECTOM CE€YeHHUs OyJeT Majblii Kpyr. Manas OKpy»XKHOCTb U MaJlblii KpyT UMEIOT CBOU IIEHTPHI, HE
COBMAJAIONIUX C IIeHTpoM cdepnl (mapa). Paguyc r Takoro xkpyra MOXKHO HailTh mo Qopmyse:
r = VR? —m?,
rae R - paguyc cdeps (mmapa), m - paccTosiHue OT IIEHTpA MIapa 10 CEKYIIEeH MIOCKOCTH.
MMoaycdepa (moaymap) - 310 mosioBuHA cdepsl (Iapa), KoTopas o0pa3yercsi MpH €€ CEUYCHUU
JMaMETPAITBHOM TIIOCKOCTHIO.
KacarenbHasi, kacaTejibHasi IVIOCKOCTH K cdepe  UX CBOiicTBA
KacartenbHasn k cdepe - 370 npsiMasi, KOTopasi kacaetcs chepbl TOIBKO B OJTHOM TOUKE.
KacarebHasi IJ10CKOCTB K cdepe - 3TO IUNIOCKOCTh, KOTOPasi CONpUKAcaeTcsi co cepoil TOIbKO B
OJTHOH TOUKE.
KacarenbHast npsimast (IJIOCKOCTB) BCerja MEpHEeHIUKYIsIpHA paauycy cdepbl, MPOBEIEHHOMY K
TOYKE COMPUKOCHOBEHUS
Paccrosinue oT neHTpa cepsl 10 KacaTenbHOU NpsIMOH (TJIOCKOCTH) PaBHO paguycy cQepsl.
3aoaua 1: otpe3ok AB — xopma cdepsl, He npoxonsmas yepe3 1neHTp chepsl O. Brraucnure
paccTosiHUE OT LIeHTpa cdepsl 10 cepenuHbl Xopasl AB, ecnu panuyc chepst pasen 10 cm, a [nHa
xopasl AB pasHa 16 cm.
A Pewienue: 06031aunM cepeniuny xopasl AB Toukoii M.
Paccmorpum AAOB. On paBuobGenpennsii, T.e. OA=-OB, Tak

kak OA=0OB=R. A kak MbI 3HaeM, Bce paguychl OJHOU chepsl

Y paBHBI Mexay coboit. Otcrona, OA=-OB=R=10 (cm).
-~ o Tenepyr paccmorpum AOBM. OH npsMOYrojbHBIM, Tak Kak
10 s eniD *‘0 / \\ orpe3ok OM  sBnsercss CcepeAMHHBIM MEPHEHIUKYIIPOM

npoBe€HHBIM K xopae AB. Ero karer MB = %AB = 8 (cm).

Bocnonp3oasuiuce Teopemoit [udaropa, naitném karer OM,
KOTOPBIN Kak pa3 TaKH U €CTh PACCTOSHUE OT LEHTpa chepsl 10

cepenunsl xopabl AB. Tloixyyaem, uto OM = VOB? — MB? =
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V102 — 82 = 6 (cm).
Omegem: 6 cm.
3aoaua 2: Bce croponsl Tpeyronsauka ABC kacatotcst cepsl paguyca 5. Haiitu pacctosiHue oT
1eHTpa cdepsl 10 MIOCKOCTH TpeyrojbHuKa, eciin AB=13, BC=14, CA=15
i

= R

Peuwienue:

OKpy>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK, SBIISETCS CEUEHUEM CEpHI.
Haiinewm ee pannyc.

[Tnomans TpeyroiabHUKa C U3BECTHBIMU CTOPOHAMHU MOKHO BBIYMCIUTH 1O popmysie ['epona:
S=\plp—a)p—b)p—c)

p=0,5(AB+BC+AC) =21

5=.21(21 —13)(21 —14)(21-15)=+21-8-7-6 =7-3-4

S=84.

C nmpyroii cTOpoHbl, S=p-T.

Otcroga r=4.

Tenepsb HailieM paccTOsiHUE OT LIEHTPa 1Iapa 0 CEKYyIEn MI0CKOCTH.

Hcnonb3yemM COOTHOIICHHE:
R% = h? + 12
he = B2 — 42
h?=25-16=9
h=3.
Omeem: 3.
3aoaua 3. CocraBbTe ypaBHeHHE chepbl ¢ IIEHTpOM A, poxosiieit yepes Touky N, ecnu A(-2; 2;
0), N(0; 0; 0).
Pewenue: Bocnionb3yemcsi ypaBHEHHEM c(ephl:
(x—x0)* + (¥ —yo)* + (z—2)* = R?
[ToxcraBuM BMecTO (Xg, Vo, Zg) KOOPAMHATHI TOYKHA A, a BMecTO (X,Y,Z) KoopauHAThl TOYKkHA N,
TOTJIA TIOTYIHM:
(0+2)% + (0—-2)2+ (0—-0)%2 = R?

4+4=R*=>R*=8
OxonyarensHo, monyunm: (x +2)? + (y —2)? + z? = 8
3agauu AJ19 CAaMOCTOSITEILHOTO PelIeHusI:
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1. Hanwmmure ypaBHeHue cdepsl paguyca R ¢ nearpom A, ecnm A (2;-4;7), R=3

2. Haiiqure KoopaMHATBI LEHTpa W pamuyc cdepbl, 3amaHHON ypaBHeHumeMm (x — 3)% + y? +
(z+1)2=25

3. Hanmmure ypaBHeHue cdepsl ¢ meHTpoM A, mpoxoasiiei uyepe3 touky N, ecnmu A(-2;2;0),
N(0;0;0).

4. ap paguyca 41 1M nepeceyeH IUIOCKOCTbIO, HAXOALIEICS Ha pacCTOSAHUU 9 M OT LEHTpa.
Haiinure nomans ceyeHus.

5. Touka M — cepenmnna otpe3ka AB, KoHIIBI KOTOpOTo Jexkar Ha cepe paamyca R ¢ menrpom O.
Haiigure OM, ecmu R=15 cm, AB=18 cm.

6. Cekymas MIOCKOCTh INPOXOAUT 4epe3 KoHel auameTpa chepsl paguyca R Tak, 4ro yron
MEXIy AUaMETPOM M IUIOCKOCTBIO paBeH a. Halinure MIMHY OKpPYKHOCTH, IOJYYMBILEWUCS B
cedenuu, ecnu: a) R=2 cMm, a=30°; 6) R=5 m, 0=45".

7. Pammyc cdepsi paBen 112 cm. Touka, nexamas Ha TNIOCKOCTH, KacaTeIbHOU K cdepe, yaaneHa
OT TOYKM KacaHus Ha 15 cMm. Haiimute paccTosHue OT 3TOM TOYKH 10 ONMKaiied K Hel TOYKe

cepsl.

MPAKTUYECKASI PABOTA Ne 77
Ha3Banue mpaxkTtuueckoii padoTbl: Bwiuucienue niowadu no8epxHOCMU u 00béMa Npusmvl U
nUpamuobl.
Lear padoThI: UCHONB3YS paHEe W3YUYCHHBIM MaTepuall, HAYYUThCS peIIaTh 3aadd  Ha
BBIYHCIICHHE IIJIOMIA/IM IOBEPXHOCTH U 00BEMA MMPU3MBI M ITUPAMHM/IBI.

Pe3syabrarsi:

@opmupyemoie Inemenmst IIK (npogheccuonanvno opuenmuposannoe codeprcanue):

— TIK 1.1. OGpaOaTsiBaTh NepBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;

— TIK 4.4. IIpoBoauTh KOHTPOJIb U aHAIM3 WHPOpPMALUU 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|H, ee MIaTeXeCOCOOHOCTH U TIOXOTHOCTH,

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAaHEHUS MEHEI)KMEHTOM BBISIBICHHBIX HapyLICHHH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnste. MPIT 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnsie’ 11P6 09, I1P6 10, [TP6 11, I[TP6 12, TPy 14, [1Py 15, I1Py 16.

3HaHus: [loHarue o mpu3Me, mupaMuae U UX OCHOBHBIX PJIEMEHTAX.

yMeHusi: Beruucienre miomaam NoBepXHOCTH U 00bEMa IPU3MBI U TUPAMUJIBL.
Xoa padoThi:
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NPy

MpounasonbHas npuama Npsaman npuama

NS Seox = Pac: ¢
g V= Socu' h= Sne: g h H
Sp.c— nnowaans
E‘ NepneHAVKYNSIPHOIO CeHeHus

/7
VA

4/

Sbox=Poo<'h V=Sm'll

YacTtHble cnyyau

s 7 A c ;
L----(_‘--- al !
a b S

V=8 h =Sl =S, V=abc v=a®
S=2(ab + bc + ac) S =6a?

IIpumep 1. B cocyn, umeromuii popMy IpaBUILHON TPEYroJIbHOM MPU3MbI, HAJTWIK BOly. Y POBEHb

BojbI gocturaer 80 cM. Ha kakoii BbicoTe Oy/eT HaXOAUTHCS YPOBEHb

? BO/IbI, €CJIM €€ NIEPEIUTh B IPYrOi TAKOM kK€ COCYH, Y KOTOPOIr0o CTOPOHA
o OoCcHOBaHUs B 4 pa3a Oosblie, yeM y repBoro? OTBET BBIPA3UTE B CM.

\/ Pemenne: OObeM npu3Mbl paBeH MPOU3BEACHUIO IUIOLAAN €€

V3a? 4
OCHOBaHUs Ha BeIcOTy V = TH . lloatomy H = ez °

| — YBEJIMUEHUH CTOPOHBI a B 4 pa3a 3HaMEHaTeNlb yBeIU4YUTCs B 16 pas, To
€CTh BBICOTAa YMEHBIIUTCA B 16 pa3 u Oyzaer paBHa 5 cM.

a 3HA4uT, IpH

IIpumep 2. Haiimute 1IIOMAab MOBEPXHOCTH MPSMOW MPU3MBI, B
OCHOBaHUU KOTOPOH JEXKUT poMO C JUAroHaJlIMH, PaBHbBIMH 6 U 8, U

00KOBBIM pedpoM, paBHEIM 10.
Pemenue: Ilnomans pom6a Beruucisercs mno hopmysie:

=3 1
o BBl T Sp=$ﬂi|ﬁ,3=24.

1
a=z\/d}+d =5
Io cBoiicTBY aMaroHaneii pomba: 2 -

Torna miomaas MOJIHON MOBEPXHOCTH MPU3MbI BBIYUCIISIETCS TIO GOpMYyIIe:

— — ; — 4.5, —
§ =28, .. +Seo. = 2Sp+4aH = 48 +4-5.10 = 248.
|
4 ! B
NG IIpumep 3. Haiigute o00BEM MHOrOrpaHHHKa, BEpIIMHAMU KOTOPOIO
LY
‘\‘ ' sBisitoTcst Touku A, B, C, A1 npaBubHOM TpeyronsHoM mpusmbl ABCA1B1Cy,
|
L (v
‘\\ic TUIOIIA/Ib OCHOBaHUs KOTOPOU paBHa 2, a 60koBoe pedpo paBHO 3.
Pl Pemenne: Tpebyercs HaiiTu 00BEM mNHpaMUABI, OCHOBAaHHME U BBICOTA
£ = KOTOpO#i COBIAAAalOT ¢ OCHOBAHUEM U BBHICOTOM JIAHHOM TPEYTOJIBLHOMN TPU3MBI.
ITosTOoMy

1

Vap = 5 Suuphomp = 3 Saphap = 523 =2
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MJIOIIAb MOBEPXHOCTH H OFBEM NMPOU3BOJIbHOM

3

NMHUPAMH 1 bI
IupamMuaa YeeyeHHan NUPAMHaa
Bokosas fno- Seox = ZS,- , Seox = ZS; .
BEPXHOCTD =l =1
rae S; — niaow@nk oaHo#M rae S; — niolank oaHOH
DokoBoii rpaHH GokoBoit rpanu
Smnn = Sﬂnl +8+ 5,
[Tonuas mo- Snoan = Seox T Sock rae § — naowank HHKHETO
BEPXHOCTD OCHOBaHMUA,
§ — MAOWANL BEPXHEro
OCHOBaHHA
|
Obnem V:%H.,.-Sm. V=2 Ho..-(S+s+JSs)

INJI0LIAADb TOBEPXHOCTH H OBBEM
MPABHJILHOH MHUPAMM/IBI

INupamuna Yceuennan nupamMuia
1
Sﬁunt:EP'Ia Sﬁouz%(f""ﬁ’)'h
bokosaa no-
rae P — nepuMeTp HH¥KHEro
pepxHocTh | PAe P — repumerp ocHoBa- m?gna?; "
HHA, )
| — anodema p — NEepHMETP BepXHero
OCHOBaHHA,
! — anodema
Snnnﬂ:'gﬁoﬂ+5+5*
Monnas no- Snoan = Seox + Socn rae § — nowans HUKHEro
BEPXHOCTh OCHOBAHHH,
§ — MAOLLAAL BEPXHETO
OCHOBAHHA
OGwem V:%H.-Sm V=%H..~(S+s+wf§)
ITpumep 1.

[Jano: SABC/] — mupamuna, ABCJ] —npsmoyronasauk. AB=3cm, BC= 6¢cm, H=10cMm, £1=10,5¢cm.,

£,=10,2cm , £- amoema. Haiith: Sgp. Sy,
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Pemrenmne:

T.K. TUpaMyua HEMpaBWIbHAS, TO Sgy HAXOIAT KaK CyMMY ILIOHIQJIeH ee
OOKOBBIX TpaHEW, T.e. TIUIOIIAJACH TPEYroJbHUKOB. S1 = 172
'El'AB=1/2'10,5'3215,75(CM2) - 9TO IUIOWIAJIb OJHOM TpPaHH, a UX JBE

OAMHAaKOBbIX, T.C

A

S1,=15,75-2=31,5(cMm?)

IIpumep 2. Jlana TpeyrosnbHas yceueHHas nupamuaa. Ee Boicota paBHa 10 cM, CTOPOHBI OJJHOTO U3
OCHOBaHHUU paBHBI @ = 27 cM, b =2 c¢M u € = 52 cM. mepuMeTp BTOPOTrO OCHOBAHHUS PaBHIETCS P2 =
72 cM. HauaUTE 0O0BEM TUPAMUIBI.

Pemenue:

1
V=§-h-(51+,/51-52+52)

ITo dopmysie I'epona S = /p(p — a) - (p — b) - (p — ¢), paccunraem mwiomans Sy.

Haiizem mosyrepuMeTp OCHOBaHMS:

p1= 27+29+52 =108 cm;

p1= 108/2 = 54 cm;

S, = /54(54 — 27) - (54 — 29) - (54 — 52) = /5427 - 25 - 2 = 270 oM,

3Hast, YTO MUpPAMHUIA YCEUYEHHAs], JIEIaéM BBIBOJ, YTO TPEYTOJbHHUKH, JICKAIIUE B OCHOBAHHMAX —
nono6ubl.  Koadduimenr momo0us 3THX TPEYroJbHUKOB MOKHO HAWTH M3 COOTHOLICHHS
nepuMeTpoB. OTHOIIEHHE TUIOMIAJEH TPEYTOILHUKOB OYIET PAaBHO KBAApaTy 3TOro KO3 (G QuieHTa.
S, P}

S, 108 3> 9

S, 722 22 4
_4S;  4-270 1080
27 9 7 9 T 9
Teneps, korja HaIM S; ¥ Sy, MOKHO PacCUUTaTh 0ObEM:

1
V=3 10- (270 ++/270 - 120 + 120)

=120

(U

V==-10-(270 + V3240 + 120)

_ W

V=2-10-(270 + 180 + 120)

w

1
V=§-10-570=1900

3aga4u 119 CaMOCTOSITEIBHOTO PEILICHHS:

IIpusma:

1. CropoHa oCHOBaHMS NpPaBUJIBHON TpPEyrojbHOM MPHU3MBI paBHAa 6 CM, a JAMAaroHajb OOKOBOMA
rpanu 10 cm. Haiiaure miomiaas 60K0oBON U MOJTHON MOBEPXHOCTH MPU3MBI.

2. bokoBoe peOpo MPaBHILHOW TPEYTrOJIBLHON MPU3MBI paBHO 9 cM, a JHaroHajdh OOKOBOW TpaHU
paBHa 15 cm. Haliaure miomaas 60KoBON U MOJTHON NOBEPXHOCTH MPU3MBI.

3.0cHOBaHMEe MPSIMOI MPHU3MBI — MPSMOYTOJIBHBIA TPEYTONBHUK ¢ Katetamu 15 u 20 cM. Bosibmas
OoKkoBasl I'paHb M OCHOBAaHME TNPHU3MBI paBHOBeNuKd. Haiiaure miomianes OOKOBONW M TMOJTHOM

MIOBEPXHOCTU IIPU3MBI.
209



4. Haiinute momans OOKOBOW TMOBEPXHOCTH MPABHIHBHOM IIECTHYTOJBHOW MPHU3MBI, CTOPOHA
OCHOBAHHs KOTOPOii paBHa 6, a BeicoTa — 8.
5. Haiiaure miomanas 60KOBOW MOBEPXHOCTH MPSMOM MPHU3MBI, B OCHOBAaHUHM KOTOPOH JIEKHUT poMO

C AMAaroHANAMH, paBHBIME 4V5 1 8, i GOKOBBIM PeBPOM, PaBHBIM 5.

6. [lnomanas MOTHONH MOBEPXHOCTH MPABUIBHON YETHIPEXYTOJIbHON NpU3MbI Ha 32 cm’ Gotblie
wionaau e€ 60KoBoi nmoBepxHocT. Haliaure 1iMHy CTOPOHBI OCHOBAHUS IPU3MBI.

7. Halinure 60koBOE pedpo MpaBUILHON YETHIPEXYTOJIbHONU MPHU3MBI, €CJIM CTOPOHA €€ OCHOBAHUS
paBHa 20, a mmoniaas nmoBepxuoctu 1760.

8. Haiimure muomaar OOKOBOM MOBEPXHOCTH IMPABHJIBHOW IIECTHYTOJbHOW MPHU3MBI, CTOpOHA
OCHOBaHUs KOTOpoU paBHa 5, a BeicoTa — 10.

9. Uepes cpeqHIOIO JIMHUIO OCHOBAHUS TPEYrOJIbHON MPU3MBL, 00bEM KOTOPOH paBeH 32, mpoBeieHa
IJIOCKOCTh, MapajiesibHas 0okoBoMy pedpy. Halinure 00beM 0TCe4EHHON TPEyrobHOM MPU3MEI.
10. UYepe3 cpedHIO0 JMHHUIO OCHOBaHHMS TPEYrojJbHOM MPHU3MBI TPOBEJIEHA IUIOCKOCTH,
napajuiensHas 6okoBomy pebpy. O0beM OTCEUEHHOUM TpeyroiabHOW Tpu3Mbl paBeH 5. Haiinure
00BEM MCXO/IHOM MPU3MBI.

11. OcHoBaHueM IPSIMON TPEYTOIBHON MPU3MBI CITY>KUT MPSIMOYTOJIBHBIN TPEYTrOJIbHUK C KaTeTaMU
6 u 8, BeicoTa npu3Mbl paBHa 10. Halinure miomaas €€ moBEpXHOCTH.

12. B ocHoBaHMM MPSMON MPHU3MBI JIEKUT POMO C auaroHansMmu, paBHbiIMU 6 u 8. [lnomane eé
noBepxHocTu paBHa 248. Haligute O0koBOE peOpo 3TOH MPU3MBI.

13. OcHoBaHWEM TIPSIMOM TPEYTOIBHON MPU3MBI CITYKUT MPSIMOYTOJIBHBIN TPEYTrOJIbHUK C KaTCTaMH
6 u 8. [Inomanp e€ noBepxHocTH paBHa 288. Haliaute BHICOTY PU3MBI.

14. Haiigute 06beM MHOTOIPaHHHUKA, BEPIIMHAME KOTOPOTo siBisttorcs Touku A, B, C, D E F A,
npaBunbHO mectuyrombHoit npmsmel ABCDEFA B \C\D\E\F|| nnomans ocHOBaHHS KOTOPOd
paBHa 4, a 6okoBOe pedpo paBHO 3.

15. ITnomaak MOBEPXHOCTH MPABUIBLHOW TPEYroJIbHOW Mpu3Mbl paBHa 6. Kakoii Oymer mromans
MOBEPXHOCTHU MIPU3MBI, €clii Bce e€ pebpa yBeTU4HUTh B TpH paza’?

16. ITnomaapr moBepxHOCTH KyOa paBHa 18. HaiinuTe ero nuaroHanisb.

17. Ecnu kaxxnoe pebpo kyba yBeTHYUTh Ha 1, TO €ro miomaas MOBEPXHOCTH YBEIHMUUTCS Ha 54.
Haiigure pedpo kyoda.

18. Bo ckoybKO pa3 yBenU4IUTCS 00beM Ky0a, eciii ero pedpa yBeInuuTh B TpU pasza?

19. O6bem onmHOTO KyOa B 8 pa3 Oonbime o0bEMa apyroro kyba. Bo ckonbko pa3 muomans Imo-
BEPXHOCTH NEPBOro Kyba OoJibllle TUIOIIA 1M TOBEPXHOCTH BTOPOro Kyda?

IMupamuna:

1. Haiinute 0o0beM ycedeHHOM MUpaMUbl, €CIU €€ BBICOTa paBHA 6 CM, IUIOIIAJb HIKHETO
OCHOBAHHS 8 CM’, a ILTOIIAb BEPXHEr0 OCHOBAHUS pPaBHA 2 cM?.

2. Haiitu 0o0beM yceueHHOI nupaMu/Ibl, €CIIM €€ BBICOTa paBHA 3 CM, HH)KHEE OCHOBAHHE — 3TO
PAaBHOCTOPOHHHMII TPEYrONbHHK CO CTOPOHaMH 6v3 CM, a BepxHee OCHOBAaHHE — 3TO

PABHOCTOPOHHHII TPEYTONEHHUK CO CTOPOHO# 4v/3 cwm.

3. Kpplmra 6anmamu umeer BU MPaBUIIBHOM YETHIPEXYroJbHONW MUPaMHIbl, Y KOTOPOW CTOpOHA
OCHOBaHUs paBHA 12 M, a BbicoTa 18 M. CKOJIBKO MOHAIO0UTCS IIIMTOK HA TOKPBITUE ATOM KPBIIIH,
€CJIN KaXKAasl INIMTKAa UMEET BUJT IPSIMOYTOJIBHUKA CO CTOpOoHamu 22 cMm U 18 cm.
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4, Kpeimia umeet hopmy nupamMuabl ¢ KBaapaTHbIM OCHOBaHUEM 4,5 M X 4,5 M U BBICOTOH 4 M.
Ckomnpko ucToB xene3a pazmepoM 70 cm X 140 cM HYKHO JUIsl HOKPBITHSI KPBIIIH, €CJIM HAa OTXO/IbI
HYXHO 1006aBuTh 10% momaam Kpbimu?

S. [Mupamuna CHodpy umeeT GpopMy mpaBUIBLHON YETHIPEXYTOIBHON MUPaMUIbI, CTOPOHA OC-
HOBaHMs KoTopoi paBHa 220 M, a Beicora — 104 M. CTOpOHa OCHOBAaHMSI TOYHON MY3€HHOM KOMHUU
3TOM nupamubl paBHa 44 cM. Haiiqute BbicOTy My3eitHO#M koK. OTBET laiiTe B CAHTUMETpax.

6. JlaHbl 1BE IpaBUIIBHBIC YETHIPEXYTOIbHBIC TUpaMuabl. O0BEM TIepBOI MUpamMuIbl paBeH 16.
VY BTOpO# mMpaMuabl BEICOTA B 2 pa3a OoJibllle, a CTOPOHA OCHOBaHUs B 1,5 pa3a Oosble, yeM y
nepBoii. Haiigure 00bEM BTOPOH MUPaMU/IBI.

7. bokoBoe pedpo npaBUIIbHON YETHIPEXYTOJIBHON yCEUEHHON NMUpaMuUbl paBHO 4, a yroJl npu
ocHoBaHMU O0KOBO# rpanu 600. HaiiTu miiomans MOTHON MOBEPXHOCTH MTUPAMHIBI.

8. [Imomaar ocHOBaHMS MPaBUJIBHOW TPEYroJbHOW MUpaMUIbI V3. Vron maxiona 6oKoBoii
I'paHM K TuIockocTu ocHoBaHus 450. Haligure anodemy nmupamMuasl.

9. B ocnoBanuu nupamuiel DABC nexuT npsiMmoyroiibHbli TpeyroibHUK ABC, £C =900, £
A= 300, BC=10. bokoBbie péOpa mupaMubsl paBHOHAKIOHEHBI K IJIOCKOCTH OCHOBaHHUA. BricoTa
nupaMubl paBHa 5. Haitinure miomniaas 60KOBOM MOBEPXHOCTH MUPAMUIBL.

10.  OcnoBanunem nupamuasl MABCD sBisiercst kBagpat ABCD, pebpo MD nepnieHIuKyasipHO K
iockocty ocHoBanusi, AD = DM = a. HaiinuTe miioma s HOBEpXHOCTH MUPAMUIBI.

INPAKTUYECKAS PABOTA Ne 78
Ha3panue npakTuyeckoil padoTbl: BuiuucieHue niowaou nosepxHoCcmu u 00béma YyuiuHopa u
KOHYCa.

He.]]b paﬁoTbI: HCIIOJIB3YA pPaHEC H3y‘leHHbII71 MaTepHrall, HAY4YUTHBCI PpCHIAThb 3aJld4d Ha
BBIYHCJICHHUC ILJIOIAU ITIOBEPXHOCTHU U 00BéMa OUJIKHApA.

PesyabTarsl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabatbiBaTh NEepBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. ITIpoBoauTh KOHTPOJb U aHAIM3 WHPOpPMALUU 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|H, ee MIaTeKeCOCOOHOCTH U TIOXOTHOCTH,

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAaHEHUS MEHEI)KMEHTOM BBISBIEHHBIX HapyIICHUH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, ITP6 12, [1Py 14, [1Py 15, ITPy 16.
3HaHMA: [ToHATHE O IMIMH]PE U KOHYCE, UX OCHOBHBIX 3JIEMEHTaX.
yMeHus1: Beraricienue riomaan moBepxXHOCTH M 00bEMa IWIMH/PA ¥ KOHYCa
Xon pa0doThI:
esab padoThi:
Coaep:xanue padoThbl:
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Mnowaae NOBEPXHOCTH UAANHAPA
COCTOUT U3 Nnowaawn 6okoBoR

R_‘\ MOBEPXHOCTA U NAOLLAAN
__,,_—/ OCHOBaHWIA UMAWHAPA.

Mnowaas 6oKoBOH NOBEPXHOCTH
h UMAMHApa

S(6ox.) =27RH,

rae B — paguyc unnmHapa,

- ~ H — BricoTa uMnamHapa

OcHoBaHus UunuHapa — kpyru. S(kpyea) = TR2.

Mnouwlaab NoAHOA NOBEPXHOCTY UMANHAPA paBHa

S(noan.) = 2S(ocH. ) + S(6ok. ) = 2rR? + 27RH.

O6bEM LpnnHapa Viuwmngpa) = 7R2 - H.

Mnouaas 6oKOBOI NOBEPXHOCTM KOHYCa
BLIUNC/IAGTCA M0 GOpMyne:

S(6ok.)= 7 RI,

rae R — paawyc koHyca,

[ — o6pasyloLan KoHyca.

Mnouaas OCHOBaHWMA KOHYCA BEIUNCASETCA MO
dopmyne S(kpyra) = TR2.

MnoLiaaL NoNHOI NOBEPXHOCTU KOHYCa
BLIYMC/IAETCA M0 popMyne
S(nonn.) = S(60k.) + S(kpyra) =mRIL + TR2.

OB6BEM KOHyCa BEIYMCAAIOT Mo dopmyne

V= ! -H - S(kpyra) = WRQJ
3agauu 419 CaMOCTOSITEILHOIO PellIeHus:
uauuap:
1. O6bem mepBOrO HHJIUHIpA paBeH 12 MY BTOPOTO IUJIMHAPA BHICOTA B TPU pasza OoJiblie, a
panuyc OCHOBaHHMS — B JIBa paza MeHblle, 4yeM y nepBoro. Haiiaure o6beM BTOPOro MUINHIIPA.
2. Pannyc ocHOBaHMsA IWIMHApa paBeH 2, BbicoTa paBHa 3. Haiinute mniomans OGokoBoi
MIOBEPXHOCTHU LIWJIMHAPA.
4. JlnMHa OKpPYXHOCTM OCHOBAaHHMs LMJIMHIpa paBHa 3, BeicoTa paBHa 2. Haiigute momans
OOKOBOI TOBEPXHOCTH IUJIHHJIPA.

P 5. Ilnomane oceBoro ceueHust IpuMHApa paBHa 4. Haligure mmomans

w OOKOBOI IOBEPXHOCTH IMJIHHIPA.
., 6. Haiinure 06bem vacTn unnmHapa, n300pakeHHOH Ha PUCYHKE.

T 7. JlnuHa OKPYXHOCTH OCHOBaHUS LwinMHApa paBHa 3. [lnomans GokoBoi
\ 0 MIOBEPXHOCTHU paBHa 6. HaliquTe BBICOTY LIMIIMHPA.

8. Ilmomagr OOKOBOH MOBEPXHOCTH LUIMHApPA pPaBHA 271', a JuaMerp
ocHoBaHMs — 1. HaiinuTe BBICOTY LIMUIMHIpA.
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Konyc:

1. Haligure miomaabs 60KOBOM MOBEPXHOCTH Tella, MOTYYCHHOTO TIPH BPAIICHUU TIPSIMOYTOJIBHOTO

TPEyroJibHUKa C KareTaMu 4 ¢M 1 7 ¢M, BOKPYT OOJIBIIETO KaTeTa.

2. BricoTa kKoHyca paBHa 5 ¢M, a yroJi py BepIIMHE 0ceBOro ceueHus paBeH 120°. Haiigute o0bem

KOHYyca.

3. BricoTa xoHyca paBHa 12 cm, a ero oopa3yromias paBHa 13 cMm. Halinure miomasas moHon

IMOBCPXHOCTU KOHYCA.

4. KBazgpat co cTOpoHO# 3 cM BpamiaeTcs BOKpyr cBoei nuaronanu. Haiiaure miomanp

IIOBEPXHOCTH TeJla BPALLECHHUs TeJla BPAILCHMUS.
IMPAKTHUYECKAS PABOTA Ne 79

Ha3panue npakTuyeckoii padboTbl: Boiuucienue niowaou chepol u 0ovéma wapa.

Heap pabdoThI:

PesyabTarsl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

UCIIONIb3YSl paHee M3YUEHHBbIM MaTepual, HayuyuTbCs pellaTh 3aJadyd  Ha
BBIUHCJICHHE 11011 chepbl U 00bEMa mapa.

— TIK 1.1. OGpabaTsiBaTh epBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;
— TIK 4.4. [TpoBoAUTH KOHTPOJIb U aHANTU3 UHGOPMAIIUU 00 aKTUBAaX U (PMHAHCOBOM MOJIOKEHUU
OpraHM3alliy, e TUIaTeKeCIIOCOOHOCTH U JOXOTHOCTH;
— IIK 4.7. IlpoBoaAUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapyIICHUH,
HEJ0CTaTKOB U PUCKOB.
memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.

npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HaHus: [lonsrue o chepe, mape U UX OCHOBHBIX JJIEMEHTaX.
ymeHusi: Berurcnenue riomaau chepbl 1 00bEMa 1mapa.

Xoa padoTbI:

Duzypa Yepmésxc |Beauuuna Dop.myna
Oxpyscrocmob U auna
OKpyJCHOCIU C =2aR
C =aD
Kpyz I nowade xkpyza
5
§S=rR
Cgpepa // /\\\\ I rowade
(e )\ cghepul S =4aR*
X /)
g
Hlap 066¢m wapa 4
v :gfde-‘
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Hlaposevidkcecmenm llIapomiﬁ CeKmop L ap®eviit cnoi
TEJI0, MOJTYYEHHOE BPAILlEHUEM l
KPYTOBOT'O CEKTOpa C yTJIOM, 4acTh I111apa, 3aKII0UCHHAs
4acThb L1apa oTcekaemast OT
HEro Kakon-HuOy/Ib

IIJIOCKOCTBIO

MeHbIIMM 90°, BOKpYT IpsMOH, MEXIY IABYMs
napajjielbHbIMU CEKYILIUMU

IIJIOCKOCTAMHU

coJeprKalieil OquH U3
OTrPaHUYMUBAOIINX KPYTOBOM

/

>
;,,_\’
A

Oovem waposozo
cezmenma:

V= gnhz(sR — h),

rae V— 00beM mapoBoro
CETMEHTa;
R —panuyc mapa;
h —BrIcOTa cerMeHTa.

IInowaos c*zmenmosoﬁ

CEKTOp PainycoB

Oovem wapoeozo cekmopa:

V= gnth,

rae V— 006beM mapoBoro
CEKTOpa;
R —panuyc mapa;
h —BrIicoTa cekTopa

IInowaos Yionnoii

Obvem wapoeozo cnos:

V =cmh® +om(R} + R)h,

noeepxnocmu: noeepxnocmu:
Ssox. = 2TRA, S.. = TR(2h + V2Rh — h?),

e S0 — MIIOMIA
CErMEHTOBOU IMOBEPXHOCTH
mapa;

R —pannyc mapa;

h —BrIcOTa cermMeHTa

rae S, ;. — IJIoLaab MOJIHON
IIOBEPXHOCTHU LIAPOBOIO
CEKTOpa;
R —pannyc mapa;
h —BrIcoTa cermeHTa

rae V — o6beM mapoBoro
CcI1051;
R4 R, —paguycsl
OCHOBAHHUI CIIOS;
h —BrIcOTa CrOs

IInowaos Lokoeoﬁ
noeepxHocmu:

SGOK. = ZTl'Rh,
20e Sg,,. — TI0MAIh OOKOBOM

MMOBEPXHOCTHU IIAPOBOTO CJIOS;
R —pannyc mapa;
h —BrIcOTa cermeHTa.
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IIpumepsl pemenns 3aaa4:
1. HaiiguTte miomanb cdepsbl, ecjiv paanyc paBeH:

a) RZ%IIM; B) R =2 m;
0) R=5cwm; r) R=2/3cm
Jlano: Pewenue:
a) R=2mm; I[Tnomans chepsl papHa: S = 4mR?2. Tloacrasnsem
6 b
0) R=5cm; ) L
B R=vZwm a) §=dm-(QF =dm- o=’
1 R=2V3cm 6) S =4m-5%=4m-25= 1007 cM?
2
B) S=4m-(J2) =4m-2=8rm

-2 2
S r) S=4m-(2,/3) =4m-2-3 = 241 cM?

Omeem.
a) S= én i
6) S = 1007 cm?
B) S = 8mm?
r) S = 24m cm?

2. Inomaas cdepsr paBua 324 cm?. Haiizure paanyc R cdepsl.

Jlano: Pewenue:
S = 3241 cm? Dopmyna nrowadu cepui: S = 4mR2.
R? = >
4
R-?

S 324m

R= |>= 222 _ BT =9 cu?
41 4

Omeem: R = 9 cm?
3. Haiigure 00beM mapa, ecin paguyc R paBen 3 cm.

Jano: Pewenue:
R=3cu Dopmyna obvéma wapa: V = % - R3
‘ 4 4
V-? V=§'7T'33=§'7T'27=4-'T['9=36T[CM2

Omsem: V = 361 cM?
4. Haiigute paamyc mapa, eciu odbeM mapa pasen 288m m3

Hano: Pewenue:
V = 288m m® Dopmyna obvéma wapa: V = % - R3
3V=4-m-R3
) R3 = 3V
R-" " 4m
3-288m
R3=—=3-72=216
4
R =13216 = 6 u

Omeem: R = 6 m
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3agauu 1719 CAaMOCTOSITEILHOIO PeLIeHHS:

1. [Tnomanas Gobioro Kpyra mapa paBHa 3. Haiiaure mioniaab moBepXHOCTH Iapa.

2. Jlano nBa mapa. Pagmyc mepBoro mapa B 2 pasa Oousblie paguyca BToporo. Bo ckoibpko pas
IJIOLIA/1b TIOBEPXHOCTH NIEPBOIO 11apa OoJbllIe TUIOIA I IOBEPXHOCTH BTOPOro?

3. Bo ckonbko pa3 yBennuutcs o0beM Imapa, eciu ero painyc yBeJIHUUuTh B TpU pa3a?

4. Paamychl Tpex mapoB paBHbI 6, 8 u 10. Haiinure paguyc mapa, 00beM KOTOPOTO PaBEH CyMME HX
00BEMOB.

5. Obvem mepBoro mapa B 27 pa3 Oomnpiie oObemMa BTOporo. Bo CKOJbKO pa3 IUIOIAIhL
MOBEPXHOCTHU TIEPBOTO I1apa 0OJIbIe IOl TOBEPXHOCTH BTOPOTO?

6. Pagnycel aByx mapoB paBHbl 6 u 8. Haiinmute panmyc mapa, miomiajas HOBEPXHOCTH KOTOPOTO
paBHA CyMMe IIIOIIAJEH IOBEPXHOCTEN ABYX JaHHBIX IIAPOB.

7. B mape paguyca 15¢cMm npoBeIeHO CeUeHME, TUIO0Ia/lb KOTOPOro paBHa 811 cm 2 Haiinure 06bem
MEHBUIETO IAPOBOI0 CETMEHTA, OTCEKAEMOT0 IIJIOCKOCTBIO CEUEHMS.

8. Ha paccrossHuu 9cM OT 1ieHTpa 1apa MpoBEJEHO CEYEHUE, IJIMHA OKPYKHOCTU KOTOPOIO paBHA
24n cm. Haliaute 06beM MEHBIIIEr0 IapOBOTO CErMEHTa, 0TCEKAeMOT0 TNIOCKOCThIO CEUEHUSI.

9. Jluamerp miapa paBeH BBICOTE KOHYyca, OOpa3yoluas KOTOPOTO COCTaBISieT C IUIOCKOCTHIO
ocHoBaHus yron 60. Haiinute oTHOIIEHHE 00HEMOB KOHYCA U I1apa.

10. B koHyc, oceBoe ceueHHE KOTOPOTO €CTh MPaBUJIbHBIA TPEYroJibHUK, BIUcaH map. Haiinure
OTHOIIEHUE IUIOIIA U CePhI K MIOMA I OOKOBOM MOBEPXHOCTH KOHYCA.

11. O6veM mwimMHIpa paBeH 967 CM3HJ'IOIHaL[B €ro 0ceBoro ceueHus - 48cm. ? Haiigure miomans
cdepbl, ONTMCAaHHOW OKOJIO MIJIUHPA.

12. JIuametp mapa paBeH BBICOTE IIJIMHIPA, OCEBOE CEUCHHME KOTOPOro ecTh KBajpaT. Haiaure
OTHOIIIEHHWE 00bEMOB I1apa U HHJIKHIPA.

ITPAKTHYECKAS PABOTA Ne 80
Ha3Banue mpakTtuueckoil padorwl: Buiuucnenue niowaou nogepxHocmu u 00vbéma yceuenHou
nUPamMuobl U yceueHHo20 KoHycd.

Ilem, paﬁoTLI: HCIIOJIb3YA pPaHEC I/I3y‘lCHHBII>'I MaTepHrall, HAYUYUTLBCAd PpCHIaThb 3aJla4yd Ha
BBIUHUCJICHUC TIJIOIAAU IMTOBEPXHOCTHU U 00BEMa YCEYCHHOI'O KOHYCa U ycequHoﬁ NnmUupaMuabl.

Pe3yabTarsl:

Dopmupyemvie 31emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):

— TIK 1.1. OGpabatbiBaTh NEepBUYHBIE OyXTaNTEPCKHE JOKYMEHTHI,

— 11K 4.4. [IpoBoauTH KOHTPOJIb U aHAIU3 UH(OpMALMU 00 akTHBaX M (PUHAHCOBOM MOJIOKEHUU
OpraHu3al|H, €€ MIATEeKECIOCOOHOCTU U TOXOJHOCTH;

— 1IK 4.7. IIpoBOoAMTb MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBIABICHHBIX HapyIICHHH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.

npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3Hanud: [loasarue o YCequHOﬁ nmupamMui€, YCECHCHHOM KOHYCE U MX OCHOBHBIX JJICMCHTAX.
yMeHusi: Beraucienue mionaan MOBEPXHOCTH U 00bEMa YCEUSHHOTO KOHYCa M YCEUSHHOM
nupaMuJbl.

Xox pa0doTbr:
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YceueHHass nupamMuaa

[nockocTh, MapansenbHas 0CHOBAHMIO MUPaMUAbI, OTCEKaeT
€€ Ha NMoAo6Hy NMMpaMugy 1 yCEYEHHYH MpaMugy.

M
/{\\ MHoroyronsHukmn A,B,C,D; nABCD -
/' f’ 'u] % OCHOBaHWSA Y CEYEHHON MUPaMUAbI.
/1 \ MepneHgukynap 0,0 — BbicoTa yceUEHHON
/ ‘J | \\ MMpaMUzbl.
'

<+ [nowazab 60KoBON NOBEPXHOCTM YCEYEHHON
nupaMuabL:

1
Se = E(Pl +P; )h
rae P, P, —nepumeTpbl 0CHOBaHWN,

c /1 — anocpema yce4EHHON Nupammubl.

¥ O6BEM yceuéHHON MMpamMuab!:

\% :%H(S1 +4/S,-S, +8,)

rae Sy, S, — Nnowaan 0CHOBaHNLN,
H - BbIcOTa yCeUEHHON MUpaMnABbI.

IMpumep 1. Haiitu miomaas 60KOBOM MOBEPXHOCTH YCEUCHHON TPEYTOJIBHON MTUPAMHUIBI, €CITH OHA
MoJIyueHa M3 MpPaBWIBHON mNHpaMuibl ¢ OcHOBaHMeM 6 u amnodemoit 4 myrem OTCeueHUs
IJIOCKOCTBIO, POXOSIIEH Yepe3 CPeIHIO TUHII0 OOKOBBIX IpaHeil.

Pemenue. I1lo Teopeme o cpeaHeil IMHUM MOTYYUM, YTO BEPXHEE OCHOBAHUE YCEUEHHOW MUPAMU/IBI

paBHO 6 % = 3, a ano(ema paBHa 4 - % = 2. Torxaa, o popmyiie: Sgo = % (P, + P,)-h,
nomysM Sgo = 7+ (33 +3-6) -2 = 27

Ortser: 27.
YcedeHHBIN KOHYC

® dopmynbl:

V=§mmhma+ﬁ)

B =7(R+R))I

nonu.noe. =”(R+R1)I+ﬂR2 +ﬂT’2

3pecb h — BbicoTa
yCeyeHHOro KoHyca, R u
R1— paguychbl ero
BEPXHEro U HUXHEro
OCHOBaHuUN; | — ero
o6pasytoLlias

Sﬁok. noe.
)

Ipumep 2. Ilnomaar OOKOBOW MOBEPXHOCTH KOHyca paBHa 48m, a
MJIomaas OOKOBOM TIOBEPXHOCTH YCEUYEHHOTO KOHYCa C TaKUMH Ke
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OCHOBAHHMEM U YIJIOM HaKJIOHA 00pa3yrolei K IMIOCKOCTH OCHOBaHUs paBHa 36m. HaliguTe BhICOTY
YCEUEHHOTr'0 KOHYCa, €CJIM BBICOTA HCXOJHOTO KOHyca paBHa 10.

Pemenue:

[Tnomane GOKOBOW MOBEPXHOCTH MEHBINETO KOHYCA, KOTOPHIH JOMOJHSET yYCEYCHHBIH KOHYC IO
IIOJIHOTO, PaBHA PA3HOCTH UX IUIOIIAIEH TIOBEPXHOCTEHU:
Sman=48n—-36m=12m.

OTHomIeHNE TUIOMAAeH OOKOBBIX MOBEPXHOCTEH OOJBIIOTO U
Majoro KOHYCOB PaBHO KBajpary KodpduiumeHTta noaolus
MEXy HUMH:

S 48m
SO —f2=—— =4 k=2
Swan 12m
Torma BEICOTEI KOHYCOB OTHOCSTCS APYT K APYTY:
h60]1 — 10 — k=2
h’MaJ'I h’MaJ'l
Torna hya=5=>Nycea=hoonhyan=10—-5=5

OTtBer: 5

3agaqu 419 CaMOCTOSITEJILHOIO PellIeHHs:

1. CTopoHBl OCHOBAHUN MPABHIIBHON YCEUEHHOM YEThIPEXYroJIbHOW MUpaMHIbl paBHbI 4 U 6.
HaiinuTe mniomans IUaroHadbHOTO CEYEHHUs, eciu OOoKoBoe pedpo oOpasyer ¢ OombIIMM
OCHOBAaHHUEM YTOJI, PaBHBIi 45.

2. Haiigute BBICOTY NpaBHIBHON YCEYEHHOM YETHIPEXYrOJbHOW MHpPAMUAbI, CTOPOHBI
OCHOBaHMH KOTOpo paBHbI 14 u 10, a nuaronans paBHa 18.

3. B ocHoBaHMSX yceueHHOW MHpaMUIbl MPABUIbHBIE TPEYTOJIBHUKU CO CTOpOHamMHu 2 u 6.
Ormpenenure BHICOTY ATOM MUPAMHJIBI, €CIIU €€ 00bEM paBeH 52.

4, OCHOBaHMSIMH MTPABHJIBLHON yCEUEHHOW MUPAMUIBI CIYXaT KBAJApaThl CO CTOPOHAMH a U b
(a>b). BokoBbie pebpa HaKIIOHEHBI K IUIOCKOCTH OCHOBAaHUSI MOA yrioMm o. OmnpenennTte BETHUHHY
IBYTPAHHBIX YTJIOB IIPY CTOPOHAX OCHOBAHUH.

S. B TtpeyronpHOM ycedueHHON mnupamuze BbicoTa paBHa 10. CTOpOHBI OJHOTO OCHOBaHHS
paBHBl 27,29 u 52, a mepumeTp Jpyroro ocHoBaHHs paBeH 72. Omnpeaenute o0bEM yceuyeHHOU
MUPaMHU/JIbI.

6. B ocHOBaHMAX yCeYEeHHOM NHpaMUJbl JIEKAT MPSIMOYIOJbHbIE TPEYTOJbHUKU C OCTPBIM
yrioMm 60. [MIOTeHy3bl 3TUX TPEYroJIbLHUKOB paBHbI 6 U 4. BricoTa manHoi nupamuel. Haiiaure
00BEM YUEHHON MUPaMUbL.

7. CTopoHBI OCHOBAaHMI IPABWJIBHOM YETBIPEXYTOJIBHON yCEYEHHOW MUPAMUJIBI paBHBI 4 U 4;
00KOBast TpaHb HAKJIOHEHA K IUIOCKOCTH OCHOBaHMs 1oA yrioM 60. HaiiuTe nmonHyto moBepXHOCTh
MIUPaMUJIBI.

8. CTopoHBI OCHOBaHUS IPABWIIBHOM YETBIPEXYTOJIBHON YCEYEHHON TUPAMHUJIBI OTHOCATCS, KaK
3:2. Beicota mupamuasl paBHa 3. bokoBoe pebpo COCTaBISIET C TIOCKOCThIO OCHOBaHUs yroi 60.
Haiinure 06b56M nmupaMubI.

9. BokoBoe peOpo mpaBUIIbHOM YETHIPEXYTOJbHON yCEeUeHHOW MUPaMU/Ibl paBHO U HAKJIOHEHO
K TIJIOCKOCTH OCHOBaHUS moj yriom 60. J/luaroHans THpaMuabl MEPIEHIUKYISIpHA OOKOBOMY
peOpy. Haiiaure miomaab MEHbIIETO OCHOBAHUS TUPAMUJIBI.
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10. Paanycsl OoCHOBaHMI yCE€YEHHOIo KOHyca paBHbI 3 ¢cM M 6 cM, a BbICOTa paBHa 4 cMm.
Haiinute oO0pa3ymomyio yce4eHHOro KOHyca, IUIOMAJh OOKOBOW UM TOJHOM MOBEPXHOCTH
YCEYEHHOI'0 KOHYCA.

11. Hana tpanenuss ABCD, B kotopoi £ A=909 D =309BC = 3v3¢cm, CD = 6 cm.
Boruncnute miomans OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCAa, OOpa30BaHHOIO BpalleHHEM
JTAHHOW Tpareliiu BOKpYr cTopoHbl AB.

IMPAKTHUYECKAS PABOTA Ne 81
Ha3Banune npakTu4yeckoi padorwl: Pacuem oOvema emecmumocmu 6euecms.

Heab padornl: HayunThcs NpUMEHSTh paHee M3YUYEHHbIA MaTepual, CBSI3aHHBINA C BBIYMCICHUEM
00BEMOB MPOCTPAHCTBEHHBIX (PUTYP JIJIST PEIICHUS PAKTHYECKUX 3a/1a4.

Pe3yabrarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabarbiBaTh epBUYHBIE OyXTaITEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBoauTh KOHTPOJIb U aHAIM3 UHGOpPMALUU 00 aKTUBaX M (PMHAHCOBOM IOJIO)KEHUHU
OpraHu3al|Hy, ee IIaTeXEeCOCOOHOCTU U TIOXOJHOCTH;

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapyIICHUMH,

HEJ0CTAaTKOB U PUCKOB.
memanpeomemnsie. MPIIT 01, MPII 04, MPI1 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,

MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 01, ITP6 06, ITP6 09, ITP6 10, ITP6 11, ITP6 12, ITP6 14, ITPy 14, I1Py 15, 1Py
16, ITPy 19.

3HAHMSA: IOHATHE O MPOCTPAHCTBEHHBIX PUTypax.

YMeHHUs1: IpUMEHEeHne GOopMyJ1 AJis BBIYMCICHUS 00BEMOB IIPOCTPAHCTBEHHBIX (DUTYD.
Xoa padoTbI:
Hcnonp3ys MaTepuan npeabLAyIINX IPaKTHYECKUX padOoT, PEIUTh IPAKTUUECKUE 3aJauH:

1. Erunerckue nupamuabl — JpeBHeEillllee M BMECTE C TEM
€AMHCTBEHHOE COXpAHMUBIIEECS [0 HalUMX JHEM 4YyJo0 CBeTa. / / f
[Mupamuna Xeonca umeer Gpopmy MpaBUIBHON YETHIPEXYroJbHON &' Wy /_ T

_—

i ——

nupaMubl. BeicoTa nmupamMuasl Ha CErOAHSAIIHNAN JEHb COCTABIISAET
138,75 M, ctopona ocHoBanus 230M. Beruncnute 00beM MUpaMuIb.

2. Boruncnure xonudecTBO He(TH B TOHHAX, HAXOMALIEWCs B IUCTEPHE LWJIMHAPHUYECKOM
(bopMBl, TuamMeTp KOTOpoil paBeH 22 M, a BbIcOTa 8M, MIIO0THOCTH HedTH 800 Kr/m°,

3. Tpu natyHHBIX KyOa ¢ p€opamu 3cM, 4cM U ScM TieperiaBieHsl B ouH Ky0. Kakyto mmny
uMeet pedbpo 3Toro kyda?

4. Kaxkoit 00beM MOJIOKa MOXKET BOWTH B TETpamak B BHJIE€ NMUPaMUbl, OCHOBAHHE KOTOPOU
PaBHOCTOPOHHUI TPEYroJbHUK €O CTOPOHOU 20cM, BBICOTOMN 24CM.

5. Haiitu nuamerp MenHOU MpoBOIOKH, e 30M poBoJIOKH BecAT 121,21 U IIIOTHOCTh MEH
8,9F/CM3.

6. CKOJBKO HIAPHKOB JHUAMETPOM B 1CM MOXHO OTJIUTh M3 KyCKa CBHMHIIA BECOM B | KT, eciu
IUIOTHOCTH cBUHIA 11,4 r/em>?

7. CKOJBKO JUTPOB BOJABI BMELIAET BOJOEM, UMEIOIIUI (OPMY MPaBUIIbHOM YEThIPEXyToJIbHOM
yCEUEeHHOM MUpaMu/bl, €ClId ITyOHHa ero paBHa 1,2 M, a CTOPOHBI 1em

ocHoBaHuil — 10M 1 Sm? |
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Haiinmure 06beM netanu, n300pakeHHOW Ha pUCYHKE (BCE ABYTPAHHBIE YTl — IPSIMBIE).
ABTOIUCTEpHA TSI TIEPEBO3KH MOJIOKa MMeeT GopMy HUIuHApa. BHyTpeHHU# nuamerp,
Kotoporo paBeH 1,4 M, a mnuna - 3,5 M. CKOJIBKO TOHH MOJIOKAa MOXHO HAaJIUTh B TaKylO
LUCTEPHY, €CIIU 3anoaHuTh ee noBepxy? [InmoTHoCcTh MOOKa 1032 Kr/m®.

B LHIMHAPAYECKHIT COCY/I, B KOTOPOM HAXOZMTCS 6 IM° BOJIBI, OMYCTHIIH AeTab. [Ipi 5TOM
YPOBEHb XKHJIKOCTH B cOCyjie MoaHsIcs B 1,5 pa3a. Uemy paBeH o0beM netanu?

Kyua mebnst umeer KoHUYECKyt0 (GopMmy, paanyc OCHOBaHHSI KOTOpoH 2M U oOpa3yrolas
3,5M. CKOJBKO HAJ0 BO30B, YTOOBI MEPEBE3TU BeCh I1€OCHB, YIOKEHHBIN B JIECATH TaKUX
Ky4ax, eciu 1 M° 111eGHS BECHT 3 T U Ha OJIUH BO3 rpy3st 0,5 T.

[IpssmoyronbHbIN 3070TOM nMCT MMeeT pasMmepsl 4,7cMm X 6,2cm u Becut 6,3r. Haiinure
TOJIILIMHY JIUCTA (IIOTHOCTH 30J10Ta 19,3r/cm).

bak, nmerommii GopMy mpaBUIBHON YETHIPEXYTOJIBHOM YCEUEHHOW MUPaMUIbI, BMELIAET

19001 Gensuna. Haiigure riyOuny 3Toro 6aka, eciau CTOPOHBI
ero ocHoBanuii paBHbl 60cM 1 40cM. - _%{

XenesHomopokHass Hachlllb JaHa B pa3pe3e (CM. 4epTéx);
pa3Mepsl ykazaHbl B MeTpax. HaiiTu, CKONbKO KyOMUYECKUX
METPOB 3€MJIU MPUXOTUTCS HAa | KM HACHIH. - 14

BHyTpeHnHuii 1uameTp 4yryHHoro mnojioro mapa 8cm, a BHemHuil 10cm. Haiitu Bec mapa
(TI0THOCTH yryHa 7,3r/cm°).

CrakaH4uK 11 MOPOXKEHOTO KOHNYECKO# (popMbl nMeeT 12¢cM riayOuHy B SCM 1o THaMeTpy
BepxHel yacTh. Ha Hero cBepxy MOJIOKWIN JBE JIOKKH MOPOXKEHHOTO B BHJIE IOJIYIIAPUI
nuamerpa ScM. [lepenonHuT 1 MOpOXKeHOE CTaKaHYUK €CJTH MMO3BOJIUTh €My PacTasiTh.
CBuHLIOBas Tpy0a C TOJNIIUHOW CTEHOK B 4 MM HUMEET BHYTpeHHUH auamerp 13 mwm.
CKOIBKO BeCST 25 M 3TOU TpYOBI, €CIU MIIOTHOCTH CBUHIIA 1 1,4F/CM3?

Ha monke B MarasmHe cTOAT ABe OaHKU LUIMHAPUYECKON (POPMBI 3eMISSHUYHOTO BapeHbs
OJTHOTO U TOTO ke copTa. OnHa 6aHKa B 2 pa3a BbIIIE APYroif, HO 3aT0O €€ quameTp B 2 pasa
MeHblIe. Beicokast 6anka ctouT 23 neHta, a Hu3Kag 43 nenra. Kakyro u3 0aHOK KyNnHTb
BeITOTHEE?

Cror cena umeer popMmy HWIMHIpa ¢ KOHUYECKUM BepxoM. Panuyc ero ocHoBanus 2,5 M,
BbICOTa 4M, NMpUYEM IWIMHIPUYECKAs: YacTh CTOra MMeeT BbicoTy 2,2 M. Ompenenurts Bec
ctora (TUIOTHOCTh CEHa 0,03F/CM3).

CranbHoit Ban, umeromuit 1,40 M ymunet u 0,083 M B quamerpe, 00TaunBaeTcss Ha TOKAPHOM
cTaHke, npuuém ero aumamerp ymeHbmaercs Ha 0,003 M. Ckonbko OH TepsieT B Bece
6narogaps 006Touke? (MIOTHOCTH CTAIH 7,4F/CM3)

IMPAKTUYECKAS PABOTA Ne 82

Ha3Banue npaktuyeckoil padortbl: //pumvepst cummempuil 6 npogeccusx u cneyuanrbHOCmsx
MexXHONI02U14ecKo20 Npopus.

ean padoThi:

Pesyabrarnl:

Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpaOaTsiBaTh epBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;

— TIK 4.4. [TpoBoaUTH KOHTPOJIb U aHANTU3 MHGOpMAIMU 00 aKTUBAaX U (PMHAHCOBOM MOJIOKEHUU
OpraHu3alI|H, ee MIaTeXeCOCOOHOCTH U JIOXOTHOCTH,

— IIK 4.7. IIpoBOINTH MOHMTOPUHI YCTPAHEHHsS MEHEI)KMEHTOM BBISBICHHBIX HAPYIICHHI,
HEJ0CTaTKOB U PUCKOB.
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memanpeomemnsie:. MPII 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnosie: 11P6 01, ITP6 06, TTP6 09, ITP6 10, ITP6 11, ITP6 12, ITP6 14, I1Py 14, I1Py 15, TPy
16, I1Py 19.

3HAHUS: TIOHATHE CUMMETPUU U €€ BUJaX.

YMEHHSI: IOCTPOEHUE CUMMETPUYHBIX (pUryp.
Xox padoThI:
B naubGonee obmem Buiae nox "cuMMeTpuel' B MaTeMaTHKE MOHUMAETCS Takoe MpeoOpa3oBaHME
MPOCTpaHCTBA (IJIOCKOCTH), MPU KOTOPOM Kakgash Touka M mepexoauT B Jpyryr Touky M’
OTHOCUTEJILHO HEKOTOPOM IUIOCKOCTH (MM mpsiMoi) a, Korga otpe3ok MM' sBusercs
NEPIEHIUKYJIAPHBIM IIOCKOCTH (WM MpsAMOI) a U nenurtcs ero nomnosnaM. [lnockocts (npsmast) a
HA3bIBAETCS MPHU 3TOM IUIOCKOCTHIO (WM OChi0) cuMMmeTpud. K (yHIaMeHTaIbHBIM MOHATHAM
CUMMETPUHU OTHOCATCS IJIOCKOCTh CUMMETPHUH, OCh CUMMETPUHU, LEHTp cuMMeTpuu. IlinockocTsio
cummeTpun P Ha3piBaeTcs Takas IJIOCKOCTh, KOTOpasl OeNUT (UTypy Ha JBE 3€pKallbHO paBHBIC
YacTH, PACIIOJIOKEHHBIE IPYT OTHOCUTENIBHO Apyra TakK, KaK IPeIMET U €ro 3epKajlbHOE OTPaKEHHE.
Buapl cuMmmerpum.
LenTpasbHasi cHMMeTpHSA
CumMeTpHsi OTHOCHUTEIIBHO TOYKM WM LIEHTpaJdbHas CUMMETPUSI — 3TO TaKO€ CBOMICTBO
reOMEeTPUUYECKO (UTyphl, KOrja 000N TOYKE, PACIONONKEHHOW IO OAHY CTOPOHY IIEHTpa
CUMMETPHUH, COOTBETCTBYET JIPyTas TOUKA, PACIIOIOKEHHAs 110 IPYryro cTOpoHy neHtpa. [lpu stom
TOYKHU HAaXOJATCS Ha OTPE3Ke MPAMOM, TPOXOASILIEH Yepe3 LEHTP, ASISAIINN OTPE30K MOMOJIAM.
IIpaxmuueckoe 3a0anue.
Hanbl Touku A, B u M. TlocTpoiiTe TOUKY, CUMMETPUYHYIO TOUKE M OTHOCHUTEIBHO CEPEIUHBI
otpeska AB.
Kakue u3 criiegyronux OykB UMerOT HeHTp cummerpuu: A, O, M, X, K?
NmMeroT i IeHTp CUMMETPUU: a) OTPE30K; 0) JIyd; B) Mapa MepeceKaronInxcsi MpsMbIX; T') KBaapart?
OceBasi cummeTpus
CummeTpusi OTHOCHTENbHO MpsIMOM (WM oOceBas CHUMMETpHUS) — DOSTO TaKoe CBONCTBO
reoMeTpHUecKor (pUrypsl, Koraa 000l TOUKe, pacloNoKeHHO! 10 OJHY CTOPOHY IPSMOii, Bcerna
Oy/leT COOTBETCTBOBATh TOYKA, DPACHOJOXKEHHAs 10 JAPYryl0 CTOPOHY MpsAMOW, a OTpe3KH,
COEUHSIOLINE 3TU TOYKHU, OyAyT NEpHEHAUKYISIPHBI OCH CUMMETPUU U JIEJSATCS €10 TOTIOJIaM.
Ilpaxmuueckoe 3a0anue.
JlaHbl 1B€ TOYKU A U B, CHMMETPUYHBIE OTHOCUTEILHO HEKOTOPOU npsiMoi, u Touka M. [Toctporite
TOYKY, CHAMMETPHUYHYIO TOUYKE M OTHOCUTEIIBHO TOM 7K€ MPSMOM.
Kakue u3 cnegyronux 0ykB umerot ocbk cummetpuu: A, b, I, E, O?
CKoNbKO Ocell CHMMETpUH UMEET: a) OTPe30K; 0) mpsimasi; B) y4d?
CkonbKo oceil cuMMeTpuH UMeeT pUCYHOK? (cM. puc. 1)

Puc. 1
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3epkajibHasi CHMMeTPHUSA

Touku A u B Ha3pIBalOTCSl CAMMETPUYHBIMU OTHOCUTEIBHO IJIOCKOCTH O (TUIOCKOCTh CUMMETPHH),
€CJIN IUIOCKOCTh O IPOXOJUT Uepe3 CEpeANHY OTpe3ka 4B U NepneHAUKYIsIpHA K 3TOMY OTPE3KY.
Kaxknas Touka miIocKoCcTH 0 CYUTAETCsl CHMMETPUYHOMN cama cede.

IIpakmuyeckoe 3a0anue.

Haiinure koopauHaTel Touek, B KoTophie nepexonart Touku A (0; 1; 2), B (3; -1; 4), C (1; 0; -2) nipu:
a) IEHTPAIbHOH CHMMETPUM OTHOCHTEIBHO Hauaia KOOpAMHAT, O) OCeBOW CHUMMETpPUU
OTHOCHUTENIbHO KOOPJIMHATHBIX OCEH; B) 3€pKaIbHOM CHUMMETPUU OTHOCHTEIBHO KOOPIMHATHBIX
IIJIOCKOCTEM.

B nipaByro uiu J1eByro epuaTKy EpEXOUT MpaBasi epyaTka npu 3epKajibHONU CUMMETPUN? OCEBOM
CUMMETpUU? LEHTPAIbHONH CUMMETPUN?

Ha pucynke mokaszaHo, kak nudpa 4 orpaxaercs B AByX 3epkaiax. UTo OyneT BUAHO Ha MeCTe
3HaKa BOIIPOCA, €CIIM TO XKe caMoe clienath ¢ uupoit 5? (cMm. puc. 2)

Ha pucynke nokasano, kak cioBo KEHI'YPY orpaxaercs B 1Byx 3epkanax. Uto nmonyyurcs, eciu
TO ke camoe TpojenaTh ¢ unciiom 20107 (cMm. puc. 3)

4|p 5|
v 17

Puc. 2

KEHTYPY VAV THIN 2010
|KRdRIHIN ?

Puc. 3

1. UnnuBuayansHoe: JOCTPOiTe, MPUMEHHUB OCEBYIO CHMMETPHIO (CM. puc. 3).

—dqq r—2
E SR / S B
.

Puc. 3

2. [loctpoiite purypy, CHMMETPUYHYIO JAaHHOW OTHOCUTENIBHO: a) TOUKH; 0) MpsiMoii (cM. puc. 4,
5).
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3.

4.

Puc. 4 Puc. 5

TBopueckoe 3ananue: «B Mmupe )KUBOTHBIX». Hapucylite mpeacraBuTens U3 MUpa >KMBOTHBIX U
IIOKaXXUTE OCb CHMMETPHH.

OTBeThTE Ha BOIIPOCHL:

1) TIlouemy ke B mpupoze uaput cummerpusi? [louemy CHMMETPUYHO BCE )KUBOE OT
MHUKPOOPIaHU3MOB JI0 YEJIOBEKa?

2) IlpuBenute npuMepbl CHMMETPUU B apXUTEKTYPE, CKYJIBITYPE, XKUBOIIKMCH, JTUTEPATypE,
MY3bIKE, TAaHLAX.

3) TI'me mpuMeHsieTCsi CHUMMETpUS y Bac B podeccun?

HPAKTHYECKAS PABOTA Ne 83
Ha3BaHnue npakTuyeckoii padorTnl: /loocuem uucia pazmewjenuil.

Leabp padoThl: 3aKpenUTh HABBIKM BBIYHCICHHUS YWCIA KOMOWHAIMA C TOMOINBIO (DOpMyITsI
pa3MeEIIECHU.

PesyabTarsl:

Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabaTsiBaTh epBUYHbBIE OYXTaITEPCKUE TOKYMEHTHI;

— TIK 4.4. IIpoBOoauTHh KOHTPOJb U aHATHM3 WHPOpPMAKUU 00 aKTUBAX M (PMHAHCOBOM ITOJIO)KEHUHU
OpTaHU3aI|H, €€ IJIaTEeKECITOCOOHOCTH U IOXOTHOCTH;

— 1IK 4.7. IIpoBOoAMTb MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBIABICHHBIX HapyIICHHH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnuie: 11PG 08, I1Py 02, TTPy 03, ITPy 04, ITPy 12, I[TPy13, ITPy 18.

3HAHHUA: [IOHIATHE Pa3MEIICHUH.

YMEeHHs: IpUMeHeHne GopMyJIbl pa3MEIIeHUH TPU BHIYUCICHUH YnCIa KOMOMHAIIHH.
Xox pa0doThI:

Onpenenenne. Pazmewjenuamu 13 N DJIEMEHTOB 10 M Ha3bIBAIOTCS TAaKUE COEIMHEHMS,
KOTOpPBIE OTJIMYAIOTCS APYT OT Jpyra JuO0 caMUMU 3JIEMEHTaMHU, JTU0O0 MOPSAKOM UX CII€OBAHMUS.

AT = n!
(n—m)

IIpumep. Ilpu paccnenoBaHuM XMILEHUS YCTAHOBJIEHO, YTO Y IPECTYINHHKA CEMH3HAYHBII
TeneOHHbII HOMEp, B KOTOPOM HM OJHa Lu(pa He moBTOpsieTcs M HeT Hynsa. CrenoBarens,
nojiarasi, 4yTo mepedop ITHX HOMEPOB IMOTPEOYeT OJHOTO-ABYX YacOB, JOJIOKUI O PACKPBITHU
npecrymuieHus. [Ipas au on?

9] 4

Pemenune. Yucno HOMCPOB PAaBHO YHCIY pPasMCUICHUHA U3 9 »JIEMEHTOB MO 7, T.C. paBHO A7 .

9 1.2.3.4.5.6-7-8-9
(9-7) 1.2

ITo popmyne nomyuaem A/ = =3-4.5.6-7-8-9=181440 HOMEPOB.
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Jaxe eciu Ha MPOBEPKY OJHOTO HOMEpa TpaTuTh 1| MUHYTY, TO Ha Bce yhaer 3024 vaca wimn
126 cyrok. Takum 00pa3zom, cie0BaTeNb — HE TPaB.
3agaHusA 1J151 CAMOCTOSITE/ILHOIO PelIeHHus :
1. CKOJBKUMH CITOCOOAMHU MOXET Pa3MECTUTHCS CEMbs U3 TPEX YEJOBEK B YETHIPEXMECTHOM
KYyIIE, €CIIM IPYrUX MacCaXUpPOB B KyI€ HET?
2. U3 30 yuacTHUKOB coOpaHusi HaJo BbIOpaTh mpenacenatens u cekperaps. CKOIbKHUMHU
croco6aMu 3TO MOKHO clienarh?
3. Ha cranmuum 7 3amacHpix mytedl. CKOJBKMMH CIIOCOOAMH MOYKHO pPacCTaBUTh Ha HUX 4
noe3na?
4. CxompKuMH crocobamMu 6 CTYAEHTOB, CHAIOMIMX SK3aMEH, MOTYT 3aHATh MeCTa B
ayJIuTOPUH, B KOTOPOH cTOoUT 20 OJJHOMECTHBIX CTOJIOB?
5. Ha crpanune amsboma 6 cBoOomHbIX MecT it (ororpaduii. CkombkuMu criocodbamu
MOJKHO BIIO)KHTH B CBOOOJIHBIE MecTa: a) 2 dororpaduu; 6) 4 dororpaduu; B) 6
dhotorpaduii?

HPAKTHYECKAS PABOTA Ne 84
Ha3Banue npakTuueckoii padborwl: /loocuem yucna covemanuii.
Leap padoThl: 3aKpenUTh HABBIKM BBIYMCICHUS YHCIa KOMOWHAIMA C TIOMOIIBIO (POpPMYITBI
COYETaHUH.

PesyabTarsl:

Dopmupyemovie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 1.1. OGpabatbiBaTh epBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOauTHh KOHTPOJIb U aHANHM3 WHPOpPMAUU 00 aKTUBaX M (PUHAHCOBOM TOJIOXKECHUU
OpraHu3alyH, €€ IIaTeKECIOCOOHOCTU U JOXOJHOCTH;

— IIK 4.7. IlpoBoauTh MOHMTOPUHI YCTPAHEHHs MEHEIKMEHTOM BBISBICHHBIX HapyLICHUH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnuie: 11PG 08, I1Py 02, TTPy 03, ITPy 04, ITPy 12, ITPy13, ITPy 18.

3HAHUSA: IOHITHE COYETAHUM.

YMeHHs: IpUMEHEeHNe POpPMYJIbl COUeTaHUI MPU BBIYUCIEHNN YHCIa KOMOWHAIUH.
Xon pa0doThI:

Onpenenenne. Couemanuamu 13 N BIEMEHTOB 110 M HA3BIBAIOTCS TAKUE COSAUHEHUS,

KOTOPBIE OTJIMYAIOTCS APYT OT Apyra XoTsa 06l 0 JHUM 3rieMeHToM. (IToaMHOXKecTBa, OTIHYAIOIIHUecs
APYT OT Ipyra TOJIBKO MOPSAJKOM CIIEOBAHUS 3JIEMEHTOB, HE CUMTAIOTCS PAa3JIUYHBIMHU. )

o m
Yucao coueTaHuii U3 N 3JIEMEHTOB 10 M 0003HAYACTCS CHUMBOJIOM Cn N BBIYUCIIACTCA I10

bopmyre:

" P :(n—m)!m!

m

o A" n!

IIpumep. B mtaTe mpokypaTypbl 00JacTHOTO IIeHTpa umeeTcst 16 crnenoBaTeneit. CKOTbKUMHI
crocobaMy MO>KHO BbIOpaTh 2 U3 HUX JUIsl MPOBEPKH ONEpaTUBHON MH(GOpPMAIMU O TOTOBSILIEMCS
MPECTYTUIEHNN?

Pemenne. Criocob0oB CTOJIBKO, CKOJIBKO CYIIECTBYET JIBYX3JEMEHTHBIX TOJAMHOXKECTB Y
MHO’KECTBA, COCTOSIILErO U3 16 2IEMEHTOB, T.€. UX YHACIIO PABHO
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c2_ 160 _16-15-14.13.....1_15.16
®o@6-2)2  14.13...-1-2-1 2

clIeIoBaTelIeH.

=120, 1.e. Bcero 120 croco60oB BeIOOpa

3agaHus /151 CAMOCTOSITE/ILHOIO PellleHusI:
1. Berperunuch 11 Gpyr6omcToB M 6 XOKKEUCTOB, M KaXABIA CTaJ MO0 OAHOMY pa3y UrpaTh C
KaXKbIM B IIAIIKH.
a) CKoJIbKO BCTped ObLI0 MeXAy GyToonmucTamu?
6) CKoJIbKO BCTped OBUIO MEXITY XOKKEUCTaMU?
B) CKoJIbKO BCTpeu ObU10 Mex1y (pyTOOIMCTaMU M XOKKEHUCTaMU?
r) CKOJIbKO BCTpEY OBLIO BCETO?
2. B otnene paboTaroT 5 BeAyIUX M 8 CTApIIUX HAYYHBIX COTPYIHUKOB. B KOMaHIMPOBKY HaI0
MOCJIATh JIBYX BEIYIIUX M TPEX CTApIIUX HAYYHBIX COTPYIHUKOB. CKOJIBKUMHU CIIOCOOAMU MOKET
OBITh CclieJIaH BBIOOP COTPYAHUKOB, KOTOPBIX HAJ0 MOCIaTh B KOMaHIUPOBKY?
3. CKONBKUMH CIIOCO0aMH TPyIIy U3 12 4emoBeK MOXHO pa3OUTh HA JIBE TPYIIILL: a) 10 4 1 §
YeJIoBeK; 0) 1Mo 5 u 7 4enoBek?
4. B npaBuibHOM 17-yrojipHUKE IPOBEIN BCE JUATOHAIIH.
a) CKOJIbKO BCETO MOJMYUYUIIOCh OTPE3KOB?
6) CKoJIbKO IMEeTCsI CTOPOH?
B) CKOJIbKO MPOBENN AUAaroHanei?
r) CKOJIbKO BCEro AMaroHaseil B BBITYKIOM N-YroJbHUKE?
5. Berpetunuck HECKONBKO YEJIOBEK M CTaIH 3/I0pOBAThCA APYT ¢ Apyrom. M3BeCTHO, 4TO
pykomnoxatuid 661510 0T 60 10 70. CKOJIBKO YeNOBEK BCTPETHIINCH, €CIIU U3BECTHO, YTO:
a) KKJbIN 3I0pPOBAJICS C KAXKIBIM;
0) TOJIBKO OJIMH YEJIOBEK HE 3[J0POBAJICS HU C KEM;
B) TOJIBKO JIBOE HE IMO3/IOPOBAIACH MEXKTY COOOM;
T') 4Y€TBEPO MO30POBATHCH TOIBKO MEXTY COOOH.

ITPAKTHYECKAS PABOTA Ne 85
Ha3zBanue npakTudeckoi padorsl: [loocuem uucia nepecmanogox.

Leab padoThl: HAYYUTHCS pelIaTh 33a4d Ha BBIYUCICHUE YUCIIa KOMOWHAINI C UCTIOIB30BaHUEM
(hopMyITbI TEPECTAHOBOK.

Pe3yabTarsl:

Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):

— TIK 1.1. OGpabatbiBaTh NEpBUYHbBIE OyXTaITEPCKUE JOKYMEHTHI,

— TIK 4.4. ITpoBoauTh KOHTPOJIb U aHAIM3 WHPOpPMALUU 00 aKTUBaX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|H, ee MIaTeXeCOCOOHOCTH U TOXOJHOCTH,

— IIK 4.7. IIlpoBoaUTh MOHUTOPUHI YCTPaHEHHUS MEHEI)KMEHTOM BBISBIEHHBIX HapyIICHUH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnsie: 11P6 08, [1Py 02, ITPy 03, 1Py 04, ITPy 12, [1Py13, ITPy 18.
3HaHus: [lonaTne 0 nepecraHoOBKax.
yMeHus1: Berunicnenue ynciaa KOMOMHAIMM ¢ TOMOIIBIO (POPMYJIIBI TEPECTAHOBOK.
Xox pabdoThI:
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Ilepecmanoékamu W3 N 3JIEMEHTOB HA3bIBAIOTCS TaKWE COEIMHEHUS M3 N BJIEMEHTOB,
KOTOpBIE OTIIMYAIOTCS APYT OT APYyra JINIIb MOPSIKOM CIeIoBaHus oneMentos. P =n!

IIpumep 1. 3amok celipa OTKphIBacTCS, €CIM BBEJACHA NpaBUIbHASA KOMOWHAITHS.
[IpecTynmHUK MBITaeTCS OTKPBITH celid), Habupas kox Hayaady. OH 3HAET, YTO KOJI COCTOUT U3 nudp
1,2, 3,4, 5, 6 npu yclIOBUH, YTO BCE YUCJIA HE MOBTOPSIOTCS U mociaeAaHei spisercs 5. CKOIbKO
MONBITOK €My IPUACTCS CIENaTh.

Pemenue. Tak Kak 4KCIIO MATh JOJKHO CTOSTH Ha MOCIEIHEM MECTE, TO OCTaJIbHBIC MSATh
1u(dp MOTYT CTOATh HA OCTABIIUXCSI MECTaxX B JIt0OOM mopsiike. ClieoBaTenbHO, KOJHYECTBO KOJIOB
U3 LMIECTU3HAYHBIX YHCEN, C MATEPKOM Ha KOHIIE, PaBHO YHCIY MEPECTaHOBOK U3 ISTH JIEMEHTOB,
te. P, =5=5.4.3.2.1=120.

IIpumep 2. CKOTBKUMHU CIIOCOOAMU MOXKHO PACCTaBHUTh JEBATH PA3IWYHBIX KHHUT Ha IOJIKE,
YTOOBI ONpPEIeNICHHBIC YEThIPE KHUTU CTOSIIH PAIOM?

Pemenne. bynem cuuTaTh BBIJEIEHHbIE KHUTH 332 OJHY KHUTY. Torjga yxe AJis IIeCTH KHHUT
cymiectByeT Ps=6!=720 nepectanoBok. OHAaKO YETHIPE ONpeIeTICHHbIE KHUTH MOKHO MEPECTaBUTh
Mexay coboii P4=4!=24 cnocobamu. 1o mpaBuity yMHOXKEHUS UMEEM

Pg-P, = 720 -24 = 17280.
3agaum AJ1sl CAMOCTOSITEJILHOTO PellleHus :

3agaua 1: CKONBKO Pa3IMYHBIX YETHIPEX3HAYHBIX YMCET MOXKHO cocTaBUTh U3 uudp 0, 1, 2, 3,
ecnu Kaxaas nudpa B n300pakeHUU Yrciia BCTpeyaeTcs OAuH pa3?

3agaua 2: CKOIBKUMH CIIOCO0aMU MOXKHO OOHUTH O CTYJIbEB TKaHBIO, €CIIM UMEIOTCS TKaHU 6
Pa3IMYHBIX [[BETOB M BCE CTYJIbs JOJKHBI ObITh PA3HOTO IIBETA.

3apava 3: JlauHUK BBIIETUII HA CBOEM y4aCTKE CEMb I'PSOK JJIsl BhIpAIIMBAHUS OBOIIEH, T.K.
XOYEeT MMETh CBOHM IOMUJIOPHI, OTYpPIBI, TEpel, JIyK, YeCHOK, cajar W Kabauku. Kaxmeri BHI
JOJDKEH UMETh OTIENbHYIO IpsAKy. CKOJIBKMMHU CTIOCOOAMH OH MOXKET PACIOJIOXKUTH TPAJIKH IS
nocaaku?

3agaua 4: Ilaccaxxupckuif TOe3 COCTOMT U3 TpeX OarakHeIX BAaroOHOB U BOCHMU
KynUpoBaHHBIX. CKOJBKUMH CIOCO0aMU MOKHO C(HOPMUPOBATH COCTaB, €CIIM OarakHble BaroHbI
JOJIKHBI HAXOAUTHCS B €ro Havyaie?

3agaua S5: B nepBenctBe kpast mo ¢gyr6ony ydacTByrOT 11 komana. CKOJBKO CYIIECTBYET
Pa3IMYHBIX CIIOCOOOB pacmpeeleHUusI MECT B TAOJIMIIE PO3BITPHIIIA, €CIH Ha MEPBOE MECTO MOTYT
MPETEH0BATh TOJBKO 4 OINpeeIeHHbIe KOMaH/IbI?

3apauya 6: Yerbipe ManbuuKa U YETHIPE JIEBOYKHU PACCAXKHBAIOTCS B PsJl HA BOCEMb IMOIPSII
PACIIOJIOKEHHBIX MECT, MPUYEM MaJIbUYUKH CAISATCS Ha YETHBIE MECTa, a JIEBOYKHM — Ha HEYETHHIC.
CKOIBKUMHU CTIOCOOAMH OHH MOTYT 3TO ClIenaTh?

3agaua 7: CKOJIBKUMHU CIIOCOOAMH MOXHO MOCAJAUTh 32 KPYTIIBIA CTON TpeX MYXYHMH U TpeX
KEHIIMH TaK, YTOObI HUKaKKe JIBa JIUIa OJHOTO M0Jia HE CUIENH PSAOM?

MMPAKTUYECKAS PABOTA Ne 86
Ha3Banue npakTuuyeckoi padorsl: Pewenue 3a0au na nepedop 8apuanmos.

Henapr padorbi: 3akpenuTh HABBIKM NPUMEHEHUS KOMOMHATOPHBIX (GOpPMYyN MpU PpELIeHUH
MPUKJIAHBIX 33]1a4.

Pesyabrarnl:

@Dopmupyemvie rnemenmot IIK (npoghpeccuonanvno opuenmupogannoe cooepircanue):
— TIK 1.1. OGpaOaTsiBaTh epBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;
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— TIK 4.4. IIpoBOoauTHh KOHTPOJb U aHANHU3 WH(pOpMAUK 00 aKTUBAX U (PMHAHCOBOM MOJOXKECHUU
OpraHu3al|H, €€ MIATeKECIOCOOHOCTU U TOXOJHOCTH;

— IIK 4.7. IlpoBoaUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISABICHHBIX HapyIICHUH,
HEJIOCTaTKOB U PUCKOB.

memanpeomemnsie: MPI1 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.

npeomemnuie: 11P6 08, [1Py 02, [IPy 03, ITPy 04, ITPy 12, ITPy13, IIPy 18.

3HaHus: [loHaTue o nepecraHoOBKax.

yMeHusi: Beruucienue yrcna koMOUHAUN ¢ TOMOIIBI0 (POPMYIT U MTPaBHJI KOMOMHATOPHUKHU.
Xox pabdoThI:
JIBa OCHOBHBIX MPABUJIA KOMOMHATOPHOM! TEOpUH
Teopusi KOMOMHATOPUKU 3HKIETCS HA JBYX OCHOBHBIX MPHUHIIMIIAX — ATO MPABUJIO CIOXEHUS U
NpaBUJIO0 yMHOXKEeHHs. PaccMoTpum ux moapoOHee.
IpaBuio ciaoxenus: [lycte 00beKT A MBI MOXeM BBIOpaTh M3 MHOXKECTBa M crocobamu, a
00beKT B MOkHO BBIOpaTh N criocobamu, To 00BEKT «A+B» MOXHO BBIOpaTh M+N crioco0amu.
Paccmotpum npumep — nycms 6 00HoM swuke ecmv M WApUKos, a 60 6Mopom Aujuke — N UapuKoas.
CKronbKUMU CROCOOAMU MOICHO 8bIMAUUMb WAPUK U3 00HO020 3mux Aujukog. OUYEeBUIHO, YTO
OJIMH mapuk MOKHO J0CTaTh M+N criocodamu.
IIpaBuiao ymuoxenusi: I[lycte o0bekT A BbIOMpaeTcs M crnocobamu, oO0bekT B BeiOMpaercs N
criocobamu, TO o0a o0BeKTa MOKHO BBIOpaTh mn Croco0amu.
Bce ouenp npocTo — Kaxabli U3 M crioco0oB BbIOOpa 00beKTa A KOMOMHUPYETCS ¢ KaXKAbIM U3 N
croco0oB BbIOOpa 00bekTa B, TO €CTh KOJIMYECTBO CIIOCOOOB MTPOCTO YMHOKAETCS APYT Ha JpyTa.
PaccmoTpuM TIpocTOil TIpUMEp: CKObKO yucen modxcho cocmasums us yugp 0,1,2,3,4,5,6,7,8,9,
eciu YUCTIO QOINCHO ObIMb 08YZHAYUHBIM?
MoxHo coctaBuTh 90 yncen — nepByro 1udpy yucia (00bekT A) MoxkeM BeIOpaTh 9 crocobamu,
TaK KaK YMCJIO HE MOKET HauMHaThcs ¢ Hyis. Bropyio nudpy uncna (06bekt B) Moxkem BrIOpaTh
10 cnocobamu, Tak kak y Hac ecth 10 mudp. MUtoro momygaercs 9+x10=90 gyucern.
3amaun 17151 CaMOCTOSITETHHOTO PEIICHUS:
3apaua 1. Y mamsl 2 si65i0ka u 3 rpymu. Kaxapiii 7eHs B Te€UeHUE 5 THEH MOAPAl OHA BBIIAET 1O
oHOMY GpyKTy. CKONBKUMU CIOCOOaMU 3TO MOKET OBbITh CIIEIaHO?
3agaua 2. [Ipennpuste MOXET MPEIOCTaBUTh pabOTy MO OJHOM CrenUanbHOCTH 4 >KEHIIMHAMU,
mo Apyroil - 6 MyX4WHaM, MO TpeThbed - 3 paboTHUKaM He3aBUCUMO OT moja. CKOIbKUMU
croco6aMu MOYKHO 3aMOJIHUTh BAKAaHTHBIE MECTA, €CJIM UMEIOTCS 14 MpeTeHIeHTOB: 6 KEeHIIUH U 8
MY>KUHH?
3apaua 3. B maccaxupckom moe3ne 9 BaroHoB. CKOJBKUMH CIOCOOaMHM MOXHO PaccaauTh B
noe3 e 4 yenoBeKa, MpH YCIOBHUH, YTO BCE OHU JIOJDKHBI €XaTh B PA3JINYHBIX BaroHax?
3agaua 4. B rpynme 9 yenoek. CKOJbKO MOXKHO 00pa30BaTh Pa3HbIX MOATPYHI IPU YCIOBUH, YTO
B [TOArPYIILYy BXOJUT HE MEHEe 2 YelloBeK?
3apava 5. ['pynny u3 20 cTyA€HTOB HYXXHO pa3feuTh Ha 3 Opurajsl, IpuyeM B MEpBYIO OpUramy
JIOJDKHBI BXOJAUTH 3 4elloBeKa, BO BTOPYIO — 5 U B TpeTbio — 12. CKOIBKUMH crocobamMu 3TO
MO>KHO CJ/IeJIaTh.
3agava 6. [lns yyacTust B KoMaHze TpeHep oToupaer 5 ManbuukoB u3 10. CkonbkuMu criocobamu
OH MOeT C()OPMHUPOBATH KOMAaH/Y, €CIU 2 OMpeIeIeHHBIX MAIbUMKA JJODKHBI BOUTH B KOMaHIY?
3agaua 7. B maxMaTHOM TypHHpE MPUHUMAIH Y9acTHe 15 maxMaTHCTOB, MPUYEM KaXKIBIH 3 HUX
CBITpAJT TOJBKO OJHY MAPTHIO C KAKIBIM M3 OCTAIBHBIX. CKOJBKO BCETO MApPTHH OBUIO CHITPAHO B
3TOM TypHUpE?
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3anaua 8. CKOJIbKO pa3auvHBIX APOOEH MOKHO COCTaBUTh U3 uucen 3, 5, 7, 11, 13, 17 tak, 4To0sI B
KaX/1yI0 IpoOb BXOIMIN 2 pa3nu4HbIX uyncna? CKOJIBKO cpeid HUX Oy/eT MpaBMIIbHBIX IpoOeii?
3agaua 9. CKoJIbKO CJI0B MOXKHO IIOJIyYUTh, NTepecTaBiisisd OykBel B ciaose ['opa u UncTuTyT?
3agaua 10. Kakux umcen or 1 go 1 000 000 Gompime: TexX, B 3alMUCH KOTOPBIX BCTPEUACTCS
€IMHULIA, WIN T€X, B KOTOPBIX OHA HE BCTpedaeTcs?

MMPAKTUYECKAS PABOTA Ne 87
Ha3Banue npakTuuyeckoii padboTbl: Boinonnenue onepayuti Ha0 CiyyauHbiMu COOLIMUSAMU.

Iean pabdoThl: 3aKpenuTh HABBIKU BHITIOJIHEHUSI OTIEpaIliil HaJ CIIy9ailHBIMUA COOBITHSMH.
PesyabTarsl:

Dopmupyemvte 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. O6pabaTbiBaTh IEPBUYHBIC OYXTAITEPCKHUE IOKYMEHTHI,

— TIK 4.4. [IpoBoUTHh KOHTPOJIb U aHAIH3 MH(GOPMAIIMH 00 aKTHBAaX M (PMHAHCOBOM TIOJIOKCHUH
OpraHu3ally, ee IIaTeKecroCOOHOCTH U JOXOTHOCTH;

— IIK 4.7. IIlpoBoAUTh MOHUTOPUHI YCTPAHEHHUS MEHEI)KMEHTOM BBISBICHHBIX HapyIICHUMH,

HEJIOCTAaTKOB U PUCKOB.
memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 07, I1P6 08, TPy 02, ITPy 03, TPy 04, ITPy 12, [1Py 13, 1Py 18.
3HAHUS: TIOHATHE CIIy4allHOTO COOBITUS U OTNlepalvii HaJ CTy4YailHBIMU COOBITUSIMH.
YMEHHSI: BBIIIOJIHEHUE OIlepaliil HaJ| CllydallHbIMH COOBITHSIMHU.
Xon padorhl:
N3ydyeHne KaxJIoro SBJICHUS B MOPsJKE HAOMIOACHMUS WM IPOU3BOJACTBA OIbITA CBS3aHO C
OCYIIECTBJICHUEM HEKOTOPOro KOMIUIEKCA YCIOBUU (MCHBITaHUM). Beskuii pe3ynbTaT WM HUCXO.
UCIIBITaHUS HA3bIBACTCS COObIMUEM.
Ecnu cobpiTie IpU 3a/1aHHBIX YCIOBUSAX MOKET MPOU30NTH HIIM HE MMPOU30MTH, TO OHO HA3bIBACTCA
CAVYAUHBIM.
B tom cnydae, korjga coObITHE TOJKHO HEPEMEHHO NMPOU30MTH, €ro Ha3bIBAIOT 00CMOBEPHbIM, A B
TOM CIIy4ae, KOTJa OHO 3aBEIOMO HE MOYKET IIPOU30MTH, HEBO3MOICHBIM.
CoObITHSI Ha3bIBAIOTCS HECO8MECMHbIMU, €CIIN KaXKABbIH pa3 BO3MOXKHO IMOSBJICHHE TOJIBKO OJHOTO
n3 HuX. CoOBITHS HA3BIBAIOTCS COBMECMHbIMU, €CIIA B JIAHHBIX YCJIOBUSIX MOSIBIIEHUE OJHOTO U3
3TUX COOBITHI HE UCKIIIOYAET MOSIBIIEHUE APYTOro MPU TOM K€ UCTIBITAHUHU.
CoObITHSI HA3BIBAIOTCS NMPOMUBONONONCHBIMU, €CIIA B YCIOBHUSX HWCHBITAHUS OHM, SIBISSACH
€IMHCTBEHHBIMH €T0 UCXO0JJaMH, HECOBMECTHBI.
Cymmoit nByx cobObituii A u B (0o603Hauaercst A+B) Ha3bpiBaeTcst coObITHE, COCTOSIIEE M3 BCEX
MCXO0/I0B, BXOIAIIMX b0 B A, mubo B B . [Ipyrumu crnoBamu, noj A+B noHumaroT cienymoliee
COOBITHE: MPOU3OILIO WK cOObITHE A, 1K coObITHE B, MO0 OHM MPOU30LIIN OAHOBPEMEHHO, T.€.
MIPOM30IILIO XOTS OB OTHO U3 cOOBITHI A niu B.
[IpousBenenueM nByx coObiTuii A u B (00o3Hauaercs AB) Ha3biBaeTcsi cOOBITHE, COCTOsIIEE U3
TEX MCXOJ0B, KOTOPBIC BXOMAT Kak B A, Tak u B B. UnpiMu cnoBamu, AB o3Havaet coObiTHE, TIpH
KOTOPOM coObITHS A 1 B HacTymarmT 0 JHOBpEMEHHO.
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3agaHue 1J151 CAMOCTOSITEILHOTO PellleHUs :

ITycts A, B, C — Tpu npou3BoJbHBIX COOBITHSA. HallT BBIpakeHHS JUIsi COOBITUIH, COCTOSIIUX B
TOoM, uTo M3 A, B, C:

. [Ipoun3zonuio Toapko A.

. IIponzonuio A u B, Ho C He npou3zonuio.

. Bce Tpu coObITHS TPOU3OIILTH.

. [Ipousomnuno, mo kpaiHen Mepe, OAHO U3 COOBITHIA.
. [Iponsonuu, mo KpaitHei Mepe, 1Ba COOBITHSI.

. [Ipon3o1nuio oaHO ¥ TOIBKO OTHO COOBITHE.

. [Iponzonuu ABa U TOJIBKO ABA COOBITHSI.

. Hu ogHO coObiTHE HE MPOU301ILIO.

O 00 3 O Ui & W N —

. [Ipousonuno e 6onee IByX COOBITUH.

MPAKTUYECKASI PABOTA Ne 88
Ha3panme npakTuyeckoil padoThl: Bwiuucienue eeposimnHocmell ¢ NOMOWDBIO MmMeopembl
CILOJHCEHUS.

Ienp padoThl: 3aKpeNUTh HABBIKM BBIUUCIICHHUS BEPOATHOCTEN € IOMOLIBIO TEOPEMBI CIIOKEHHS.
Pe3syabrarsi:

Dopmupyemoie 3n1emenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabartbiBaTh epBUYHBIE OyXTaNTEPCKUE JOKYMEHTHI,

— 11K 4.4. [TpoBoAUTH KOHTPOJIb U aHATU3 MHPOPMAIIMU 00 aKTHBAaX U (PMHAHCOBOM MOJIOKEHUU
OpraHu3al|H, ee MIaTeXeCOCOOHOCTH U TOXOTHOCTH,

— IIK 4.7. IIlpoBoaUTh MOHUTOPUHI YCTPAHEHUS MEHEIP)KMEHTOM BBISIBICHHBIX HapyLICHHH,
HEJ0CTaTKOB U PUCKOB.

memanpeomemnste. MPIT 01, MPIIT 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.
npeomemnuie: 11P6 07, I1P6 08, 1Py 02, TTPy 03, ITPy 04, I1Py 12, [TPy 13, 1Py 18.
3HAHUA:
— TIOHSTHE COBMECTHBIX U HECOBMECTHOCTH COOBITHIA;
— TeopeMa CII0KEHHS BEPOSITHOCTEH.
YMEHHUs: BBIYMCICHUE BEPOSITHOCTEN € ITOMOILBIO TEOPEMBI CIIOKEHUS BEPOSITHOCTEMN.
Xon pa0doThI:
Beposmnocmo necoemecmuuix cobbimuii
BeposiTHOCTB MOSBIEHUSI OJTHOTO U3 HECKOJBKUX IMOMAapHO HECOBMECTHBIX COOBITUI paBHA CyMMe
BEPOSATHOCTEH 3THX coObITuii: P(4+B)=P(A)+P(B).
ITpumep 1.
B sAmuke B ciy4aiiHOM nopsiake pasiiokeHsl 20 netaneil, IpuyeM MSTh U3 HUX CTaHJapTHBIE.
Pabounii 6eper Haynauy Tpu Aetanu. HailTu BeposITHOCTH TOTO, UTO, IO KpaiHel Mepe, oJIHa U3
B3ATBIX JICTANCH OKa)KeTCsl CTaHAApTHOM (COOBITHE A).
Pemenue:
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OYEBHUJIHO, YTO, [0 KpailHEH Mepe, OJIHA U3 B3SITHIX JeTajel OKaKETCSl CTaHIapTHOM, €CIin
MPOU30UIET TH000E U3 TPEX HECOBMECTHBIX COOBITUI: B — O/IHA JeTalb CTaHIAPTHAS, JBE
HectangapTHbie; C — IBE JeTalM CTaHIapTHBIC, OJHA HECTaHAapTHAL; /[ — TpH AeTanu
CTaHJapTHHIC.

T.o0., coObITHE A MOKHO MPEICTABUTH B BUAE CYMMBI 3THX TpeX cOObITHI: A=B+C+/].
Torma P(A)=P(B)+P(C)+P(]).

Boruncnum BeposSITHOCTh KaXKIOTO COOBITHS:

1 2
p5)=Cs 3(:5 51514 35
c 112 76

P(C)_cg.cjs_ 5415123 5
C3 1.2.1.20-19-18 38

c 5.4.3-1-2-3 1
P(d)=—== =—
C 1.2.3.20-19-18 114

Hrak,
35 5 1 137

PA) =42 = = 0,601
76 38 114 228

Beposmnocms coemecmuuvix cobvimui

BeposiTHOCTB TOsIBJICHUS XOTS ObI OJTHOTO U3 JBYX COBMECTHBIX COOBITHI paBHA CyMMe

BEpPOSITHOCTEH 3TUX COOBITUI 0€3 BEPOSITHOCTU UX COBMECTHOTO TOSIBJICHUSI:
P(A+B)=P(A4)+P(B)-P(AB)

[Tpumep 2.

HaiiTi BeposiTHOCTH TOTO, YTO HayJjauy B3ATOE JIBy3HAYHOE YHCIIO OKAXETCSI KPaTHBIM 1100 3,

1160 5, 1100 TOMyY U APYroMy OJTHOBPEMEHHO?

Pemenue:

nycTh A — 9icio KpatHo 3, B — uucno kpatHo 5. Beero umeercst 90 ney3naunsix uucen: 10, 11, ...,

98, 99. U3 Hux 30 — xpatHble 3, 18 — kpaTHbIE 5 U IIECTh YHCEN OJJHOBPEMEHHO KpaTHbI U 3 U 5,

MIO3TOMY:
P(A)—@ 1 P(B) = 8_1 P(AB)—Ezi
90 3’ 9 5’ 90 15
T.k. A u B coBMecTHBIE COOBITHS, TO IO (HhOpMyJIe UMEEM:
P(A)—l 117 =0,467
3'5 15 15

3aoanusa 0na camocmoamenbHo20 peuleHus:

Pemnre 3amauun, CNoib3ys TEOPEMBI CIIOKEHHS, YMHOXKEHUSI BEPOSITHOCTEH:

1) B nepBoii ypue Haxozastces 10 6enbix 1 4 yepHbIX IIapoB, @ BO BTOPOM 5 OembIX U 9 4epHBIX
mapoB. U3 kaxa0ii ypHBI BEIHYIIH 110 T1apy. KakoBa BEpOSTHOCTH TOTO, UTO 00a I1apa OKaXyTcs
YEepHBIMU?

2) Tpoe yyamuxcs Ha SK3aMeHe He3aBUCUMO JPYT OT Apyra pemiaiT OJHY U Ty K€ 3a1ady.
BeposiTHocTH ee pemienus 3tuMu ydamumucs passsl 0,8, 0,7 u 0,6 coorserctBenHo. Haiinure
BEPOATHOCTH TOTO, UTO XOTs OBl OJIMH yYAIIUNCS PEIIUT 3a7a4y.
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3) Dkcnenuius U3aaTeNbCTBA OTIIPABUIIA Ta3€Thl B TPU MOYTOBBIX OTJENEHUSA. BeposaTHOCTD
CBOEBPEMEHHOM JOCTAaBKH ra3eT B nepBoe otaeneHue pasua 0,95, Bo sropoe — 0,9, B tpetse — 0,8.
Haiitu BeposSTHOCTH CIEIYIOUINX COOBITHIA:

a) TOJIBKO OJIHO OTZEJICHUE MOJIYYUT ra3eThl BOBPEMS;

0) XOTs1 OBl OJTHO OT/ICTICHUE IMOTYIHT Ta3€ThI C OMO3JaHUEM.

4) BeposTHOCTB XOTsI ObI OJTHOTO TIOMAIaHMs B 1€ PU YEThIpEX BhICTpenax paBHa 0,9984. Halitu
BEPOATHOCTH MOMAJAaHUS B LIEJIb IPU OJJTHOM BBICTpEIIE.

ITPAKTHYECKAS PABOTA Ne 89
Ha3zBanue npakruyeckoi padoThl: Buluucienue @eposimHocmeli ¢ NOMOWbIO Mmeopembl
VMHOJICEHUS.

Lean padoThl: 3akpenuTh HABBIKM BHIYMCIICHUS BEPOSTHOCTEN C MOMOIIBI0 TEOPEMbI YMHOKCHHUS.
Pe3yabTarhi:
Dopmupyemuvie Inemenmut IK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabartbiBaTh epBUYHBIE OyXTaITEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOaUTHh KOHTPOJb U aHATHM3 WHPOpPMAIKUU 00 aKTUBAX M (PMHAHCOBOM ITOJIO)KEHUHU
OpraHu3alyH, €€ MIATeKECIOCOOHOCTU U JOXOJHOCTH;

— IIK 4.7. IlpoBoAuTh MOHMTOPUHI YCTPAHEHHUs MEHEI)KMEHTOM BBISBICHHbBIX HapyLICHUH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 07, I1P6 08, ITPy 02, [Py 03, ITPy 04, I1Py 12, ITPy 13, I1Py 18.
3HAHMS:
— TMOHSTHE HE3aBUCUMOCTH COOBITHUI;
— TeopemMa YMHO>KEHUSI BEPOATHOCTEH.
YMEHHSI: BBIYMCIIEHUE BEPOSATHOCTEN C TIOMOIIBIO TEOPEMbI YMHOKEHUSI BEPOATHOCTEH.
Xoa padoThi:
Cobbimue B Ha3BIBAIOT He3a8UCUMBIM Om coovimusi A, eClIi TIOSBIICHUE COOBITHS A HE M3MEHSET
BEPOSITHOCTH COOBITUSI B, T. €. €Clii yCIIOBHAsl BEPOSITHOCTh COOBITUSI B paBHa ero 0e3ycIoBHOM
BEPOSITHOCTH:
Pa(B) = P(B).
Hrak, ecnu coObiTHEe B HE 3aBUCHT OT COOBITHS A, TO cOObITHE A HE 3aBUCUT OT COOBITHSA B; 3TO
03HAYAET, UTO CEOUCMBO He3ABUCUMOCTU COObIMUL 83AUMHO.
J111 He3aBUCUMBIX COOBITHI TeopeMa YMHOKEHUS UMEET BUIL:
P (4B) =P (4)-P (B),
T. €. BEPOSITHOCTh COBMECTHOTO IOSIBJICHHS JIBYX HE3aBUCHMBIX COOBITHI paBHA MPOU3BEICHUIO
BEPOSITHOCTEH 2TUX COOBITHH.
JIBa COOBITHS Ha3BIBAIOT HE3ABUCUMBLMU, ECITH BEPOSTHOCTh UX COBMEIIEHHUS paBHA IPOU3BEICHUIO
BEPOSTHOCTEH STUX COOBITHIA; B POTUBHOM CITydae COOBITHS HA3BIBAIOT 3A6UCUMBLMU.
Ha mpakTike 0 HE3aBUCHUMOCTH COOBITHH 3aKIIIOYAIOT IO CMBICITY 3aj1a4u. Harmpumep, BEpOsITHOCTH
MOPaXEHHUS 1EJIM KKIBIM U3 ABYX OPYAUN HE 3aBUCAT OT TOTO, IOPA3UJIO JIU IENb JIPYroe Opyaue,
MO3TOMY COOBITHSI «IIEPBOE OpPYAHME IMOPA3UIO Ielb» H «BTOPOE OPYAHE IMOPA3UI0 IIENb»
HE3aBUCUMBEL.
Heckonbko cobvimuii Ha3bIBAIOT NONAPHO HE3ABUCUMbIMU, €CITU KaXIbIe JIBa U3 HUX HE3aBUCHMBI.
Hampumep, cobbitus 4, B, C momapHo HE3aBUCHUMBI, €CJIH HEe3aBUCUMBI COObITUI A U B, Au C, Bn
C.
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[Tpumep 1.

Ilycts B ypHe umeercs 4 mapa, OKpalleHHbIE: OJUH — B KpacHbIN 1IBET (A4), OIMH — B CUHUI LIBET
(B), omun — B uepHsbiid uBeT (C) U onuH — Bo Bce 31U TpH 1Beta (ABC). UeMy paBHA BEpOSTHOCTh
TOT0, YTO U3BJICUYEHHBIN U3 YPHBI LIap UMEET KPACHBIHN LIBET?

Pewenue:

T.K. M3 YETHIPEX [IApOB J[Ba MMEIOT KPpacHbIi 1BET, TO P(4)=2/4=1/2.

Paccyxnmas ananoruyao, Haiigem P(B)=1/2, P(C)=1/2.

JlomycTuM Temepb, 4TO B3SATHIA IIAp MMEET CHHHUM IIBET, T. €. COObITHE B yxke MpOU30IILIO.
W3meHuTcs a1 BEpOSTHOCTh TOTO, YTO W3BJICYCHHBIN IIap UMEET KPACHBIH 1IBET, T. €. U3MEHUTCS JIU
BEPOSTHOCTH COOBITUS A7

W3 nByx mapoB, UMEIOLIUX CUHUM I[BET, OJIMH LIAap UMEET U KPACHBIN LIBET, IO3TOMY BEPOSITHOCTh
coObITHSL A To-TIpekHeMy paBHa 1/2. JIpyrumu CJIOBaMH, YCIOBHAas BEPOSTHOCTH COOBITHS A,
BBIUMCJIICHHAs] B NPEIIIOJIIOKEHWH, YTO HACTYHNWIO coOblTue B, paBHa ero 0e3yciIOoBHOU
BepoaTHoCcTH. CriejoBaTeabHO, COOBITUS A U B He3aBUCHUMBI.

AHaJOTUYHO MpHIeM K BbIBOAY, uTo coObiTusl A u C, B u C He3aBucuMsbl. Utak, coobitus 4, Bu C
MOTIAPHO HE3aBUCHUMBI.

HezaBucumsl 11 3TH cOOBITHS B COBOKYMHOCTH? OKa3bIBAETCSI, HET.

JIeNCTBUTENBHO, ITYCTh W3BJICYCHHBIM IIap MMEET JiBa LIBETA, HAIIPUMEP CHHHUM M 4YepHbIl. Yemy
paBHa BEPOATHOCTb TOTO, YTO 3TOT ILIap UMEET U KpacHbIi 1BeT? JIuIb O uH I1ap OKpalleH BO Bce
TPH LIBETA, IO3TOMY B3SITHIH IIap UMEET U KPacHbIM 1IBET.

T.o., momyctuB, 4to coObiTusi B m C NPOM3ONULIM, NPUXOIUM K BBIBOIY, 4YTO cOObITHE A
o0si3arenbHO HAcTynuT. ClieoBaTeIbHO, 3TO COOBITHE JIOCTOBEPHOE M BEPOSITHOCTH €ro paBHA
eIMHHULIC.

JIpyrumu ciioBaMH, ycioBHas BeposSTHOCTh Pgc (A)=1 coObitusi 4 He paBHa ero 0e3yCIOBHOM
BepositHocTi  P(A)=1/2. Wrak, mnomapHo He3aBUCHMbIe coObiTHSI A, B, C He SBISAIOTCS
HE3aBHCHUMBIMHU B COBOKYITHOCTH.

Beposamnocmv coemecmnozo nosgnenus HeCKOIbKUX COObIMUL, HE3A8UCUMbBIX 8 COBOKYNHOCMIU,
PABHa NPOU3BE0eHUI0 8EPOSIMHOCIEN IMUX COOLIMUL
P(A145 ... An) = P(A1) P(42)-...-P(4p).

ITpumep 2.

HaiiTi BEepOsSITHOCTH COBMECTHOTO IMOSIBJICHHUS repOa IPU OTHOM OPOCaHUU JBYX MOHET.
Pemenue:

BEPOSITHOCThH MOSIBJICHUS repOa 1iepBoii MOHETHI (coObiTHE A): P(A)=1/2.

BeposiTHOCTh MOsIBIICHUs repOa BTOPOit MOHETHI (coObiTue B): P(B)=1/2.

CoObiTHsI A ¥ B HE3aBUCUMBIE, TIO3TOMY UCKOMasi BEPOSITHOCTH 110 TEOPEME YMHOKEHHS paBHA:
P(4B)=P(A4)-P(B)=1/2-1/2=1/4.

ITpumep 3.
Nwmeercsa 3 smuka, conepxkamux no 10 neraneii. B nepBom suke 8, BO BTOpOM 7 U B TpeTbeM 9
CTaHJApPTHBIX JeTaiied. M3 Kaxaoro sumuka HayJadyy BBIHUMAKOT 0 OJHOW aeranu. Haitu
BEPOSITHOCTH TOTO, YTO BCE TPU BBIHYTHIC JETAIHN OKKYTCS CTAaHAAPTHBIMHU.
Pemenne:
BEPOSATHOCTH TOTO, YTO M3 IEPBOTO SIIHKA BRIHYTA CTaHIApTHAS JAeTajlb (COOBITHE A):
P(A)=8/10=0,8.
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BeposiTHOCTh TOTO, YTO M3 BTOPOTO SIIMKA BEIHYTA CTAaHIAPTHAS eTalb (COObITHE B):
P(B)=7/10=0,7.

BeposTHOCTh TOTO, YTO M3 TPETHErO SIIMKA BBIHYTA CTaHAapTHAS AeTaib (coobiThe C):
P(C)=9/10=0,9.

Tak kak coOwiTust A, B 1 C He3aBUCUMBIC B COBOKYITHOCTH, TO UCKOMasi BEPOSITHOCTH (IO TeopemMe
YMHOKEHUS) paBHa:

P(4BC)=P(A4)-P(B)-P(C)=0,8-0,7-0,9=0,504.

3aoanus 0131 camoCmoAmenbHO20 peuleHus:

Pemnre 3anayu:

1) BeposiTHOCTH TOTO, UTO B Mara3uHe OyJeT MpojaHa mapa My»KcKoil o0yBH 44-ro pa3Mepa, paBHa
0,12; 45-ro — 0,04; 46-ro u 6onbmero — 0,01. Haiiti BepoSATHOCTh TOTO, YTO OyAET MpoAaHa mapa
MYKCKOI 00yBH HE MeHblIe 44-T0 pa3mepa.

2) IIpu ycnoBusx 3amaun 1 HaWTH BEpOSTHOCTH TOTO, YTO OYEPETHOMN OyAeT mpoaaHa mapa oOyBH
MeHbIe 44-ro pazMepa.

3) B smmke HaxomsaTcs S5 pe3loB: JBa M3HOUICHHBIX M TpU HOBBIX. [IpousBomutcs naBa
MOCIIEOBATENbHBIX M3BICUYECHUA pe3loB. Omnpenenutb YCIOBHYIO BEPOATHOCTh MOSIBICHUS
M3HOILIEHHOTO Pe3lia MPU BTOPOM U3BJICUCHHUH MPHU YCIIOBUM, YTO U3BJICUCHHBIN B TIEPBBINA pa3 pe3ell
B SAIIMK HE BO3BpAIaEcTCs.

4) B ypue HaxozasTcs 5 OenbIx 1mapos, 4 yepHbIX U 3 cuHuX. Kaxkaoe ucnbiTaHUE COCTOUT B TOM,
YTO HayJlauy M3BJICKAIOT OJIMH IIap, HE BO3BpaIlas ero B ypHy. HallTu BEpOATHOCTb TOTO, YTO MpH
MIEPBOM HCIIBITAHUHU MOSBUTCS Oenbli map (coObITHEe A), P BTOPOM - YEPHBIN (COOBITHE B) U 1IpH
TpeTheM — cunuii (coobitue C).

HPAKTHYECKAS PABOTA Ne 90
Ha3zpanue npakTuuyeckoii padorbl: Cocmasnenue 3akona pacnpeoenenuusi OUCKPemHOU CIy4atiHoll
8eNUYUHBL U BLIYUCTIEHUE €€ YUCTOBbIX XAPAKMEPUCUK.
Hean padotbl: HayunTsest cocTaBisaTh 3akoH pacnpeaenenus JJCB.
PesyabTarnl:

Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):

— TIK 1.1. OGpaOaTsiBaTh epBUYHbBIE OYXTAITEPCKUE TOKYMEHTHI;

— TIK 4.4. [TpoBoAUTH KOHTPOJIb U aHATU3 MHPOPMAIUU 00 aKTUBAaX U (PMHAHCOBOM MOJIOKEHUU
OpraHu3al|H, €€ MIATeKECIOCOOHOCTU U JOXOJHOCTH;

— 1IK 4.7. IIpoBOoAUTH MOHUTOPUHI YCTPAHEHHUS MEHEIKMEHTOM BBIIBJICHHBIX HapyLICHM,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.
npeomemnusie: 11P6 07, I1P6 08, I[Py 02, TTPy 03, ITPy 04, I1Py 12, [TPy 13, [Py 18.
3HAHUA:
— Ilonsarue JICB u e€ psina pacupeeneHus;
— Yucnossle xapaktepuctuku JICB.
YMEHHUA:
— Cocrasnenue psga pacnpenenenus ICB;
— Beruucnenue uncnoBsix xapakrepuctuk JICB.
Xox pa0doTbr:
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CryudaiiHoe COOBITHE MOXET COCTOSITh, B YACTHOCTHU, B MOSBJICHUU HEKOTOPOIO YKCIIa, 3HAUECHUE
KOTOPOTO HE MOXKET OBITh OJIHO3HAYHO OIPENENICHO YCIOBHSAMHU €ro BO3HHUKHOBEHHE. Takue
COOBITHS HAa3bIBAIOT CIIy4allHBIMU BEIMYMHAMU. B 3TON TPaKTOBKE MBI COXpaHIEM KJIACCHUYECKHI
MOJXOA K TOHSATHIO CIy4alHOro coObitua. OpHako TpeOoBaHME KOPPEKTHOCTH B TOCTPOCHUHU
MaTeMaTHYECKUX TEOPHH 3acTaBisieT HAC BHOBb OOpPAaTHTHbCA K AKCMOMATHUYECKOMY IOAXOIY,
COXpaHMB KJIACCHMYECKHE MOJEM B KadyeCcTBE HaIrVIAIAHBIX O0pa3lloB M3 cdepbl MPAKTUYECKUX
MIPUIIOKEHUH.

MareMaTHUeCKH KOPPEKTHO ONPEAETIUTh CIIy4allHYl0 BEIMYMHY Kak 4YMCIOBYIO (yHKIUIO,
3aJJaHHYIO B IPOCTPAHCTBE IEMEHTAPHBIX COOBITUH.

[IpenmnonoxuM BHaAYaje, 4YTO MPOCTPAHCTBO DIEMEHTAPHBIX COOBITHH SBISETCS KOHEYHBIM
MHOKeCTBOM. COOTBETCTBYIOIYIO €MY CIIY4ailiHYIO0 BEJIMYHMHY Ha3bIBAIOT JUCKPETHON: OHA MOKET
[NPUHUMATD JIMIIb KOHEYHOE YMCIIO 3HAYCHUH, KaXKIOMY U3 KOTOPBIX MOXKET OBITh COMOCTaBJICHA
BEPOSITHOCTH €r0 MOSABJICHUS B ONbITE. [[03TOMY JUCKpETHBIE Cily4alHbIE BEJIMYMHBI MOKHO 3a/1aTh
TalJIMLenr BUaa:

X X1 X2 X
P p1 P2 Dn
3neck OykBoii X o0o3HAUeHa ciiy4aifHas BeNWYHHA, X1, X2, ..., X, — IEPEUYEHb BCEX €€ BO3MOKHBIX

3HAYEHUH, a Py,..., Py, — COOTBETCTBYIOIINE UM BEPOSTHOCTH. Takyro TaOJHUIly HA3bIBAIOT 3aKOHOM
pacrpeeneHus AMCKPETHOM CIIy4YalHOW BEJIMYMHBI.

CoOwrtust X=xj, (i=1, 2, ,3, ..., N) ABIASIOTCS HECOBMECTHBIMU M €IUHCTBEHHO BO3MOXKHBIMH, T. €.
OHU 00pa3yloT MOJIHYI cucTeMy coObITuil. [loaToMy cymMma MX BEpOSITHOCTEH paBHA €IUHUIE:

pitpatpat.. . Apn=1.

[Tpumep.

PaspIrpsIBatoTCs 1B€ BELM CTOMMOCTBIO 10 5 py0. n ojHa Beulb crouMocTbio 30 py6. CocTaBUTh
3aKOH pacnpeziesieHus] BBIMTPBILIEH sl yenoBeKa, KynuBiiero oauH ouier usz 50.

Pemenne:

MCKOMas cilydaiiHasi BeTU4MHa X IpesICTaBiIsieT cOO0M BBIMTPBIII U MOKET IPUHUMATD 3HaueHus: 0,
5, 30 py6. IlepBomy pe3ynbrary OaronpusTCTBYeT 47 ciydaeB, BTOPOMY pe3yJbTaTy — 2 ciaydas u
TpeTbeMy — | ciyuaii. HaiiieM ux BEpOsITHOCTH:

P(x1)=47/50=0,94;

P(x2)=2/50=0,04;

P(x3)=1/50=0,02.

Torna 3akoH pacnpeneneHus ciy4aiiHON BEIMYMHBI UMEET BUL:

Xi 0 5 30
Pi 0,94 0,04 0,02

B kauecTBe npoBepku HaitneM pi1+py+p3=0,94+0,04+0,02=1.

3apaHus 111 CAMOCTOSITEJILHOI0 pelICHUA:
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1 BapuanT
1) IlocTpouTh MHOTOYrOJBHHUK (IIOJIUIOH)

pacupeneineHuss  IUCKPETHOM  CIly4anHOM
BEJIINYUHBI X, 3aJaHHOU 3aKOHOM
pacnpeneneHus:

X 2 4 5 6

p 03101 (02 |04

2) Crpenok JenaeT 1O MHULIEHU TpHU

BbICTpena. BeposTHOCT, TnOmagaHus B

MUIIEHb TIPU KaXJ0M BbIcTpene paBHa 0,3.

2 BapuaHT
1) IlocTpouTh MHOTOYrOJBHUK (IIOJIUTOH)
pacupeneieHuss IUCKPETHOM  CIy4alHOM
BEIIMUHMHBI X, 3aJaHHOM 3aKOHOM
pacnpeneseHus:

X 10 | 15 | 20

p 01 (0,7 |02

2) CocraButh TaOMUIYy pacrpeaeIcHus
BEPOATHOCTEW CIIy4allHOIO 4YHUCJIa OYKOB,
BBITIAaBIICTO Ha BerHeﬁ rpaHi UrpajibHOTO

[Toctpouts psn pacrpenencHus 4YHcia | KyOWKa Mpy OJTHOM MOAOpachIBaHUU.
MOIaJaHui.
3 BapuaHT 4 BapuaHT
1) Ioctpouts MHOrOyroiapbHuK (monuroH) | 1) ITocTpouTh MHOTOYroJbHUK (ITOJIUTOH)
pacmpeneneHuss JUCKPETHOM  CIy4allHOH | paclpeiesieHusl JUCKPETHOW  Cly4yalHOU
BEJIMYHHBI X, 3aJlaHHOM 3aKOHOM | BETTUYHMHBI X, 3aJlaHHOM 3aKOHOM
pacrpeeneHus: pacnpeeneHus:

X 10 | 20 | 30 | 40 X ) 104| 15 | 20

p 03 101 (02 |04 p 01103 |02 |04

2) UrpanpHy0 KOCTh OpoOcCaroT JBa)Ibl.
Crnyuaitnas BenuuuHa X — CyMMa OYKOB IPU
oboux moaOpachIBaHUSX.
TaOJHILY pacrpeieiICHUsT BEPOSTHOCTEH.

CocTaBUTH

2) B kopoOke HaxomaTcst 7 KapaHAalleu, 13
KoTopeix 4 — KpacHble. Haynauy 6epyt Tpu
kapanjgama. Kakoil 3akoH pacnpenesneHus
MMeEEeT CllydaiiHas BEJIMYMHA, O3HA4aroIias
YHCJIO U3BJICUCHHBIX KPACHBIX KapaHaIieii?

IMPAKTUYECKAS PABOTA Ne 91

Ha3Banue mpakTuueckoii padoTbl: PeuicHue npakxmuueckux 3a0ai HA 00pabOmMKy HUCIO08bIX

aaHHbZ)C, 8blUUC/IeHUEe UX XapaKkmepucnuk.

Ileanb pabGoThbl: 3aKpenuTh HaBBIKM BBIUUCIECHHUs 4YHUCIOBBIX XapakTepucTtuk /ICB mpu pemenun

IMPaKTUYCCKUX 3a1a4.

Pe3yabTarsl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):

— TIK 1.1. OGpabatbiBaTh NEepBUYHBIE OyXTaITEPCKUE JOKYMEHTHI,

— TIK 4.4. ITpoBOoauTHh KOHTPOJIb U aHAIU3 MH(OpMAIMKU 00 aKTHBaX U (PUHAHCOBOM MOJIOXKEHUU

opraHnusanuu, € J1aTEKECIIOCOOHOCTH U JOXOJHOCTH,

— IIK 4.7. IIlpoBoaUTh MOHUTOPUHI YCTPAaHEHHUS MEHEI)KMEHTOM BBISBIEHHBIX HapyIICHUH,

HEAOCTAaTKOB U PUCKOB.

memanpeomemnwie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.

npeomemnsie: 11P6 07, I1P6 08, TPy 02, ITPy 03, TPy 04, ITPy 12, [TPy 13, 1Py 18.

3HAHUA: q)OpMy'J]LI AJId BBIYUCIICHUA MATCMAaTUUYCCKOTO OKHUAaHHA, OUCIICPCUH, CPECAHCTO

KBaApATUYHOI'O OTKJIOHCHUA ,I[HCKpCTHOﬁ CJ'Iy‘IB.fIHOfI BCIIMYHHBI,

YMEHHH:

BBIUYUCIIATE MATEMATUUYCCKOC OXWAAHUC, AUCIICPCHUIO, CPEAHCC KBAAPATUYIHOC

OTKJIOHEHUE TUCKPETHON CIIy4alHON BEIUYHHBI.
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Xox pabdoThI:

CityyaiiHble BETMUMHBI (JUCKPETHBIE U HENIPEPBIBHBIC) XapaKTEPU3YIOTCSI CBOMM 3aKOHOM PACIIPENIETICHMSI.
3aMeTHM, YTO 3TO MCYEPIIBIBAIOIIAS XAPAKTEPUCTHKA B TOM CMBICIIE, YTO B 3aKOHE pPacHpeeiICHUs
comepkuTcss  BCs WHGOpPMALMS O CIydailHOM BenmwumHe. HUWKakoW CKOJIb  YrOMHO — CIIOXKHOM
MaTeMaTU4ecKoil 00pabOTKOM HAOMIOJaeMbIX 3HAYEHWH CITy4aifHOM BENMYMHBI O HEW HEBO3MOXKHO
IIOJIyYNTh CBEACHHUS, HE COZIEPIKAILECs B 3aKOHE pacnpeneieHust. OHaKo 3TOT 3aKOH 4acTO HEU3BECTEH U
O HEM IMPUXOAUTCS CYIUTh Ha OCHOBE KaKUX-TO MPUOIMKEHHBIX OLleHOK. C Apyroil CTOPOHBI, AJs
MHOTMX MPaKTHYECKUX 33/a4 Takas UH(OpMaIKs ABISETCS U30BITOYHOM: JOCTATOUHO 3HATh JIMILIb
HEKOTOPBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKH 3aKOHA PaCIPECIICHUS.

IIpocreiimien, HO O4YEHb BaKHON XAPAKTEPUCTUKON ABIISIETCS MATEMAaTUYECKOE OKUIaHNUE.

Ilyctb, HannpuMep, X - TUCKpEeTHas cilydaliHas BEJIMUMHA PacIIpe/ieIeHa [0 3aKOHY:

X X1 X2 e X

P p1 P2 s Dn

Torna ee mamemamuueckoe odxicuoanue M(X) onpenensieTcs paBeHCTBOM

M (X) =x1 p1+ x2 P2t...+ X, pa.

OOpaTuM BHUMaHHE Ha TO, YTO XOTS KOHKPETHBIC 3HAUCHUS BEIUYMHBI X SIBISIOTCS CIy4allHBIMH,
MaTemMaTtuyeckoe oxxuganue M(X) ciydailHbIM HE SBISIETCS.

[TycTp, HampuMep, UCIBITAHUE COCTOUT B OpOCaHMM UrpaibHOTO KyOuka. IlockosbKy BbImajeHue
KaXJIOW IpaHH paBHOBO3MOXKHO, Pi=1/6. CremoBarenbHO, MareMaTHYeCKOe OXUIAAHHE 4YKCIa
BBINABIIMX OYKOB PAaBHO

MX)=1/6(1+2+3+4+5+6)=21/6=35.

UYucno, 61M3K0€ K 3TOMY, IMOJIYUUTCS, €CIM peaabHO OpocaTh KyOMK MHOTO pa3 U IMOACYUTATH
CYMMY OYKOB, JIEJICHHYIO Ha YHCJIO OPOCKOB.

Marematuueckoe OXKHNIaHUEC W CPCIAHEC apI/ICI)MeTI/I‘{eCKOG cnyqaﬁHoﬁ BCIIMYMHBI - BaAXXHBIC
XapaKTepHCTHKH 3aKOHa pacnpeneneHHﬂ, HO, 3Had TOJIBKO HX, Mbl HMEEM CII€ BECbMa
OJIHOCTOpPOHHEE IpejcTaBiIeHre o0 HeM. He sicHo, HanmpuMep, Kak BEJIMKH MOTYT OBITh OTKJIOHEHHS
3HaquHﬁ BCJIMYMHBI OT JOTHUX XapaKTepHCTHK. Beﬂb OJHO U TO XK€ 3HAYCHHUC cpeﬂHero
aqu)MeTqucxoro Ha6J'IIOI[aeMI>IX 3HaII€HI/II71 MOXKET l'IOJ'Iy‘H/ITBCSI KaK B cnyqae, KOoraga BC€ 3HAQUCHU
HaxogsaTcCsa B6HH3H CpCAHCIO, TaK U B ClIy4ac CKOJIb YIrOJHO 6OHLHHIX OTKJIOHECHHII OT HEr0o B
CTOPOHY 6OJ'ILH_II/IX N MCHBIINX BCJIIMNYUH.

[[J'IH TOT'O IITO6I>I XapaKTCpPU3oBaTh B CPCAHEM BCIMYHUHBI TaKHUX OTKHOHeHHﬁ, BBOJUTCA €II€C OAUH
BaMHbﬁiHapaMeTp3aKOHapaCHpeHeHeHHH,Ha3HBaeMbﬁiﬂHCHepCHeﬁ.

Hucnepcueri (paccestHu€M) AMCKPETHOM CiydallHOW BEJIMYMHBI Ha3bIBAIOT MaTeMaTHYecKoe
OXHNnJaHue KBaz[paTa OTKJIOHCHHUA CJ'Iy‘IaI\/'IHOI\/'I BCIIMYUHBI OT €€ MAaTCMATHUYCCKOT'O OXKUJIAHW A

D{X) = M[X- M(X)]’.

Tak ke qucnepcuo MOKHO BBIYUCIIHTH | 110 (hopmyIie:

D{X) = M(X°)- [M(X)]?,

T. €. KaK Pa3sHOCTb MATCMATHYCCKOI'O0 OXHIAHHA KBaJpaTa 3HAYECHUI cnyqaﬁHoﬁ BCIIMYMHBI H
KBaapara €€ MaTEMaTUUYECKOTO OXXKHUOaHUs.

I[I/ICHCpCI/I;I CYMMbBI JBYX HE3aBUCHUMBIX CﬂyqaﬁHLIX BCJIMYHMH paBHa CYMMC ILI/ICHepCI/Iﬁ ATHUX

BCINYHNH:
D(X+Y) = D(X) + D(Y).
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MHorue ciay4aiiHble BEIMYMHBI, BCTPEYAIOIINECS HA IPAKTHKE, UMEIOT pa3MepHocTh. Hampumep,
BEJIMYMHBI, KOTOpPBIE BCTPEYAIOTCS MIPU Pa3IMUHBIX U3MEpeHUsX. Toraa, eciu, CKaxeM, ciaydailHas
BEJIMYMHA U3MEPSIETCA B METpPax, TO JAUCIEPCUsl OYIAET UMETh pa3MEPHOCTh e [ToaTomy BBOAMTCA
elle O/IHa XapaKTePUCTUKA, HAa3bIBAEMasi CPEOHUM KEAOPAMUYEeCKUM OMKIOHeHUuem, 0003HaYaeTCs:

o =4/D(X) . ee pasMepHOCTH COBIAIAET C PA3MEPHOCTHIO CITyYaHOM BETUUNHBIL.

[Tpumep.

IIycte X — 4uCIO OYKOB, BBINAJAIONIUX TNPU OAHOM OpOCaHWM WrpayibHOW KocTh. Haiitn

JUCTIEPCHIO CITYYaitHOM BETMYUHBI X.
Pewenue:

ciy4aiiHasi BenmuuuHa X — YUCJIO OYKOB MpUHUMAET 3HaueHus 1, 2, 3, 4, 5, 6. CocrtaBum 3aKoH €&

pacupeneneHus:
X; 1 2 3 4 5 6
P 1 1 1 1 1 1
' 6 6 6 6 6 6
TOI‘I[a eé MATEMATHUYCCKOC OXKUAAHUC:
1 1 1 1 1 1_,:

MX)=1--+2-—+3-—=+4-—+5-—4+6-—
6 6 6 6 6 6

Haiinem oTkjoHeHus I X1, X2, ..., Xe.

%1°=1-3,5; x,°=2-3,5; x3°=3-3,5; x,°=4-3,5; x5°=5-3,5; x5°=6-3,5.

Breraucnum JUCIICPCHIO!:

D(X) = %((1—3,5)2 +(2-35)*+(3-35)° +(4-35)° +(5-3,5)* +(6-3,5)%) =—

3aoanus 011 camocmoamenbHozo peuienus:

35
12

1 BapuanT

1) Monety noxn6pacsiatot 7 pa3. Haiitu
MaTEMAaTUYECKOE 0XKHUIAHNE, TUCTIEPCUIO
qicia MosiBIeHuil repoa.

2) Haiitu MatemaTu4yeckoe OXHUIaHue U
JTUCTIEPCHIO CITYYatHON BEJTMYMHBI,
3aJlaHHOM TabyuLel pacipeneneHus:

2 BapuaHT

1) UrpanbHyto KOCTh TOAOPOCHIIN 5 pas.
HaiiTn MaremaTnyeckoe OKu1aHueE,
JIMCIIEPCHUIO YUCIIa HEBBIMAICHUSI €IMHHULIBIL.
2) Haiitn maremMaTudeckoe 0KUJIaHUE U
JUCIIEPCHUIO CIIy4alHON BEJINYMHBI,
3aJlaHHOM TabyuLel pacipeneneHus:

1) Haiitu MatemMaTuueckoe 0XKUIaHHUE U
JUCTIEPCHIO CITYYaitHON BEJTMYUHBI,
3aJlaHHOM TabnuLel pacnpeneneHus:

X 1|14 |7 |10]13

)4 01/0,1/03({04|0,1

X 1 ({3 |4]|6]|7 X 20110112
p 01/01/03({040,1 p 01/02|03(0,3|0,1
3 BapuaHT 4 BapuaHT

1) Haiitu MatemaTnueckoe 0XKUIaHUE U
JIMCTIEPCHIO CITYYailHON BEJTMYMHBI,
3aJlaHHOM TabyuLel pacrpeneneHus:

X 112 |3)|41|5

P 0,15(0,17|0,35|0,21|0,12

238




2) Momnery noadpacsiBatot 6 pa3. Haiitu 2) Monery noadpacsiBaioT 5 pa3. Haiitu
JUCIIEPCHUIO U CPEAHEE KBAIPAaTUUYECKOE JUCIIEPCHUIO U CPENHEE KBAAPATUIECKOE
OTKJIOHCHME CIIy4alHOW BEJIMYUHBI X — OTKJIOHEHUE CIIy4alHOW BEJIMYUHBI X —
BBINA/ICHUS «PEIIKN. BBINAJICHUS Tepoa.

HHPAKTUYECKAS PABOTA Ne 92
Ha3panue npaktu4eckoil padorbi: Onpedenenue KOMnIEKCHO20 4ucid. Bvinonnenue onepayui
HAO KOMNIEKCHbIMU YUCIAMU 8 aneedpauyeckou ghopme.
Hean padorel: HayuuThes BRIMOTHATH ASUCTBUS HAJl KOMIUIEKCHBIMU YUCJIAaMH B aJire0pandecKou
dopme.
Pe3yabTarhi:
Dopmupyemuwie Inemenmul IK (npogpeccuonanvno opuenmuposannoe cooepiicanue):

— TIK 1.1. OGpabarbiBaTh epBUYHBIE OyXTaNTEPCKHE JOKYMEHTHI,

— TIK 4.4. IIpoBOaUTHh KOHTPOJb U aHAIHM3 WHPOpPMAKUU 00 aKTUBaX M (PUHAHCOBOM ITOJIO)KEHUHU
OpraHu3alyH, €€ IIATeKECIOCOOHOCTU U JOXOJHOCTH;

— TIIK 4.7. IlpoBoaMTh MOHMTOPHHI YCTPAHEHHs MEHEIKMEHTOM BBISBICHHBIX HapyLIEHUH,

HEJIOCTAaTKOB U PUCKOB.
memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemmnuwie: 11Py 11.
3HAHHUSA:
— TloHsATHE KOMIIJIEKCHOTO YHUCIIA.
— Omnepauuu HaJl KOMIUIEKCHBIMU YHCJIaMU B alredpandeckoil popme.
yMeHus1: Bbruucienue cymMmbl, pa3HOCTH NMPOU3BEJCHNS U YACTHOTO KOMIUIEKCHBIX YHMCEN B
anredpanveckoit popme.
Xon padoThlI:
KoMnuiekcHBIMH YMCJIaMH Ha3bIBAIOTCS YMClia BUia a+bi, riae a u b - gelictButensHble yncha, a
YHUCIIO |, OTIPEesieMOe PABEHCTBOM 2 = -1, Ha3bIBACTCSI MHUMOM €IMHUIICH, €CITH [T ATUX YHCEIT
MIOHATHUS PAaBEHCTBA U JIEHCTBUS CII0KEHUS M YMHOKEHUS OIpeIeNIeHb! CIeAYIOIIUM 00pa3oM:
1) 1Ba KOMIUIEKCHBIX YHCIIA a, +bji U a,+h,i HA3BIBAIOTCS PUGHbIMU, €CITN a =a, U b =h,;
2) cymmoll IBYX KOMIUIGKCHBIX YHCET a +bi U a,+h,i Ha3bIBACTCd KOMIUIEKCHOE YHCIIO
(a, +a,)+(b +by)i;
3) npoussedenuem NBYX KOMIUIEKCHBIX YHCEIN a +bji H a,+h,i HA3BIBACTCS KOMIUICKCHOE YHCIIO
(a3, —byb, )+(ayb, +a,by )i -
3anuch KOMIUIEKCHOTO 4Hclia B BHJE Z =a+bi Ha3pBaeTca anreOpanyeckoi ¢Gopmoil 3amucu
KOMIIJIEKCHOT'O YHCIIA.
JIeWCTBUTEIHHOE YHCIIO & Ha3bIBAETCS JICHCTBUTENBHOM YacThIO KOMIUIEKCHOTO YHcia Z =a+Dbi, a
IEUCTBHUTENLHOE YMCI0 b - MHMMO YacThlo.
KomrmutekcHoe wmcmo a—Di  HaspiBaeTcsi KOMIUIEKCHO CONPSDKEHHBIM C 4dciaoM a+bi u

oOo3Havaercst 7, T.e. Z=a+bi=a—bi.
KommiekcHbie uncna Buga a+bi 1 —a—Dbi Ha3pIBaIOTCS MPOTHBOMOJIOKHBIMH.
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PaCCManI/IBaH golyumanue W OeleHue KOMIUIEKCHBIX 4YHCell Kak ,HCP'ICTBHH, O6paTHBIe
COOTBCTCTBCHHO CJIO)KCHUIO HW YMHOXCHHIO, IIOJIy4YacM TIIpaBuJia BbIUYUTAHUA W JACJIICHHUA
KOMIIJICKCHBIX YUCCII:

(8, +bii)— (2, +byi) = (3 —ay)+ (b, — b, )i ;

3 +hbi _ aa,+bb, ab-—ab, i
a,+bi  aZ+b: a3 +b?

Mpumep 1.

Bomonuuts geiictsus: 1) (4+2i)+(0+5i); 2) (3+5i)—(6+3i).
Pemenue. 1) [1o mpaBuiny ciaoKeHHs] KOMIUIEKCHBIX YUCE MOTYy4YUM
(4+2i)+(L+5)=(4+1)+(2+5)i =5+7i.

2) Ilo mpaBuTy BBIYUTAHUS KOMIUIEKCHBIX YHCEI MTOTYYUM
(3+5i)—(6+3i)=(3-6)+(5-3)i =—3+2i.

IIpumep 2.

BeimonuauTs geiictust: 1) 2i-3i;2) (2—-3i){2+3i); 3) (5-4i)3+2i).
Pemrenue. 1) 2i-3i = 6i° = —6;

2) (2-3i)2+3i)=4-9i° =4+9=13;

3) Ilo MMpaBUIIy YMHOKCHHS KOMIIJICKCHBIX YUCCII ITOJTYIUM
(5-4i)3+2i)=[5-3-(-4)-2]+i[5-2+3(-4)]=23-2i.
Mo0>KHO NIPOU3BECTH YMHOKEHHUE 110 MPABUIIYy YMHOKEHUS MHOIOUYJICHOB:
(5—4i)3+2i)=15+10i —12i +8 = 23— 2i.

IMpumep 3.

1 i _a
BeimonauTs aeictBus: 1) 3 :2) - : 3) i+: 4 i 2: .
- +

Pemerre. 1) YMHOXKHUB JSTMMOE U ICITUTENb Ha | , TOTyIHM
2 2i 2i 2.

3i 3 -3 3
2) YMHOXKaeM JeIUMOE U JIETUTENIb HA MHOXKHUTENb, COMPSKEHHBIN TeTUTEINIO:
S el I ol BN ol N O
1+ @+ifa-i) 1-i# 2 2 2
3 I+ (@+i)i+i) 1+2i+i° 2
1-i @-i)a+i)  1-i? 2
2) 2-3i  (2-3if4-5i) 8-10i-12i+15i>° -7-22i 7 22,

= =———-——1.
4+50 (4+5i)4-5i) 16+ 25 41 41 4
IIpumep 4.

Breruncnuth (1+ i)8 :

Pemenne. Mcnonssys cootromenne (1+ i)2 =2i, nonyunm (L+ i)8 = [(1+ i)z]4 = (Zi)4 =16i* =16
3agaHus 1J151 CAMOCTOATEIbHON padoThl

1. Bemonnure geiictBust: 1)  (3+i)+(-3-8i); 2) (5-4i)+(7+4i); 3) (-6+2i)+(-6-2i); 4)
(0,2+0.1i)+(0,8-11i); 5) (2—-3i)+(5+6i)+(-3-4i); 6) (1—i)—(7—3i)—(2+i)+(6-2i).

2. Bpluuciaure: 1) §84+i%0 4730436 4 j5; 2) 24t it i 3) Pttt i3ty 4t 4) HUNENTE 5)

1 1. 1 1 1
e O s
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3. Bomonnure peiictBust: 1) —iv5-4iv5; 2) (5-3i)-2i; 3) (3+4i\3-4i); 4) (5+3i)2-5i); 5)

(-2-i)1+i); 6) 4+2i+(-1+6i)6—i); 7) (3—2i)5+4i)-7i+1; 8) (g_éij(;r: ) 6) (0,2-03i)0,5+0,4i).

4. BbINONHUTE JCHCTBUS: 1) 2) 3) 1-i. g i ;" 5) (- 32')(22+'), 6) @ %)nggi 7
+i | +1 =21

3+2i)2-i). a+bi . (a+bi b+a| 5+i 1-3i 4|+1 a+bi a-bi
Braj2-i);g) axbi; g) fa-bilbai); 10) f 1)  12) .
(2+3i)1+i) a—bi b-a V5 —2i i—2 3.1 a—bi a-+bi

2 2
5. Pa3jokuTe Ha KOMIUICKCHbIE MHOXHTENU: 1) m?+n?; 2) 4m?+9n?; 3) %4,2’_6; 4) m+n; 5)

2++/3; 6) 1+sin?a; 7) 3.
6. Boerumciure: 1) (1-if?; 2) @+if’; 3) [L;‘/ET; 4) {% 2] 5) @+i)?; 6) @-iy® 7)

iz

=)
INPAKTHYECKASA PABOTA Ne 93

Ha3panme mnpaxkruyeckoii padoTbl: Bwinonnenue onepayuti HAO0 KOMWJIEKCHbIMU YUCIAMU 8

mpueoHomMempu4eckou gopme.

Heas padorbl: HayunTbcs  BBINOMHATH JAEHCTBUS HAJ  KOMIUICKCHBIMH  YWCJIAMU B

TPUTOHOMETPHUECKOH (hopMme.

Pe3syabrarsi:

Dopmupyemuie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 1.1. OGpabartbiBaTh iepBUYHBIE OyXTaITEPCKUE JOKYMEHTHI,

— TIK 4.4. IIpoBOoauTHh KOHTPOJb U aHATHM3 WHPOPMAKUU 00 aKTUBaX M (PUHAHCOBOM ITOJIO)KEHUHU
OpraHu3al|H, ee MIaTeKeCOCOOHOCTH U TOXOJHOCTH;

— IIK 4.7. IIpoBoAUTh MOHUTOPUHI YCTPAaHEHHUS MEHEI)KMEHTOM BBISBIEHHBIX HapyIICHUMH,

HEJIOCTaTKOB U PUCKOB.
memanpeomemnste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnuvie: 1Py 11.
3HAHUA:
— IloHsATHE KOMIUIEKCHOTO YnCa.
— Ornepauuu HaJy KOMIUIEKCHBIMU YHCJIaMU B TPUTOHOMETPUUECKOH hopme.
yMeHusi: BpruncieHre cyMMbl, pa3HOCTH IPOU3BEIECHUS U YACTHOI'O KOMILJIEKCHBIX YUCEIl B
TPUTOHOMETPHUUECKOH opMe.
Xon pa0doThI:
Yucno Buga z = a + i3, rae a, §- AeiicTBUTENBHBIC YHCIa, ai- MHUMAs eIUHHUIA, OIpeerseMast
paBeHCTBOM: i2 = —1, Ha3BIBAETCSA KOMNIEKCHBIM YUCTOM. (- IEHCTBUTENbHAS YaCTh KOMILIEKCHOTO
qrcia, - MHUMasl 4acTh KOMIUIEKCHOTO YHCIIA.

MoyseM KOMIUIEKCHOTO uncia z = a + iff :|z| =/ a? + B2
3anuce KOMITJIEKCHOTO YuClia B BUJE Z = a + ib Ha3pIBaeTcs anreOpandeckoi popMoi 3amucu
KOMIUIEKCHOTro ymcia. Yacto ObiBaeT yaoOHa apyras ¢opMa 3amucu KomIiuieKcHoro uucia. [lycts

z=a+ bi,r =|z| =Va? + b?u@ = arg z. Toraa 1o onpeaeIeHNIO apryMeHTa UMEEM:
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a
— cos @ =
va? + b? N 14
) b
sing = ———
k va? + b?
Orcrona nonyyaercst Z = a + bi = r(cos ¢ + ising)
Takast popma Has3bIBaeTCS TPUTOHOMETPUYECKOM (DOPMOI 3ammCH KOMIUIEKCHOTO ymcia. Kak
BUJHO, Ui TOTO, YTOOBI MEPEUTH OT anredpandeckoil (OpMbI 3amKMcH KOMIUIEKCHOTO YHCIA K
TPUTOHOMETPHUYECKON (hopMe, HYKHO HAWTH ero MOJLyJb i OJIMH U3 apTyMEHTOB.

Hpumep 1 : 3amucars uncio z = 1 — +/3i B TpuroHOMeTpHYECKOi hopMe.

osP= a =1rcos ¢
= {b =rsing

NRITs|Q

sing =

’ 2
Haiiiém Moayib 3toro umcna:|z| = |12 ++/3° = 2 ApryMeHT JaHHOTO YKClIa HAXOIUTCS U3

1
cosQ =~
CHCTEMBI

. V3
sing = ——

. T
3HAUNT, OIMH U3 apryMeHTOB uncia z = 1 — +/3i paen — e

Vs P Y

[Tonyyaem: z = 2 (cos (— ;) + isin (— ;))

YMHOXKCHHUE, [IeJICHUE, BO3BEJCHUE B HATYPaJbHYI CTCIECHb M W3BICYCHUE KOPHS U3
KOMILUIEKCHBIX YUCEJ B TPUTOHOMETPHUECKON (hopMe ONPEACTISIOTCS CICIYIOIUM 00pa3oM:

ecmn Z; =R (COS¢y +isingy), z, =r,(COS @, +iSing,) . 1o

1) 2125 =15 (COS(@y + @,) +isin(@y + ;) ;

z I -
2) Z—l = r—l(COS(% — @) +isin(p, —@,)), ecnn 1, %0 ;
2 2
ecmu Z=r(Cos @+ising) neN 1o
3) 2" =r"(cos(ng) +isin(ny)) ;
+27k . . @p+27K
4) Yz = W(COS¢)—+ISII’]¢— , k=012,.n-1
n n '

B oTBer 3anuchIBalOTCS TIaBHBIC 3HAUCHUS apTyMEHTA MOJyYEHHOTO pPe3ysIbTaTa, 3aKII0UCHHbBIE
B POMEXKYTKE (-7 x].

[Ipumep 2. BoINOTHUTH AEHCTBUS HAJ YUCIaMU B TPUTOHOMETPUUYECKOM Gopme:

a) Z1 " Z5;0) j—l; B) 2,°, ecm z; = 3(cos75° + isin75°) u z, = 2(cos15° + isin15°)

2
a)z, - 2z, = 3(c0s75° + isin75°) - 2(cos15° + isin15°) =
= 6 (cos(75° + 15°) + isin(75° + 15°)) = 6(cos90° + isin90°) = 6i
3(cos75°+isin75° 3 . .

6) z_l — 3(cos75%isin75) _ > (cos(75° — 15°) + isin(75° — 15°)) =

5 2(c0s15°+isin15°)
3 3/1 3 3 3V3
=5 (cos60° + isin60°) = = <— i) =2 + Ti

AV
B)2,% = (2(cos15° + isin15°))° = 26(cos(6 - 15°) + isin(6 - 15°)) =
= 64(c0s90° + isin90°) = 64i
Hpuwmep 3. Haiitu V-16
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[IpeacraBum B TpuroHomeTpudeckoit popme — 16:

Haiiném moayis sroro uncna:|z| = /(—16)? + 02 = 16 ApryMeHT JaHHOIO YKCJIa HaXOJUTCS U3

16

Cosp =——= -1
CUCTEMBI o
sing=—=0
Y =1
3HAYUT, OAUH U3 aPTYMEHTOB 4KCia Z = —16paBeH 1.

IMonyuaem: z = 16(cos  + isinm).

Haiinem xopeHsb: ‘{/—1621/16(cos T+ isinm) = 2 (cos%mk + isin

Haitnem paznuuHble KOpHH:

m+0

k=0:>20=2(cos

k=1:>21=2(cos

T+ 27

4

3w

=—V2+iV2

k=2:>22=2<cos

m+4n

57

=—2-iv2

k=3:>z3=2<cos

T+ 6m

Vi

=V2-iV2

3agaHusA 1J151 CAMOCTOAITEILHOM padoThI:

w4+ 2n 3w V2
+ isin 2 )=2(cosj+i5in—>=2 el

1T+27rk)

7+ 0 T T V2 V2
+ isin 7 )=2(cosz+isin—)=2<—+i7>=\/§+i\/§

2

4 2 2

4

.. m+4n .. 5m V2 W2
+ isin 2 )=2<COST+lSlTl—>=2 -

.. mtb6n . I V2 W2
+ isin 2 )ZZ(COST-I-lSlTl—):Z —_— =

4

Bapuanr 1

‘ Bapuanr 2

‘ Bapuant 3

1. Haiitn cymMy, pa3sHOCTb, IPOU3BEICHUE U YACTHOE KOMIUIEKCHBIX YU CEII

Z
a) Zy * Z; 0) i; B) Zp"

1. BoImoaHUTE ACUCTBUS HAJ YUCIIAMU B TPUTOHOMETPUIECKOM opme:

7z, = 2(cos5° + isin5°)
z, = 3(cos40° + isin40°)
n=3

z, = 2(cos15° + isin15°)
7z, = 10(cos105° + isin105°)

n=3

7z, = 5(c0s160° + isin160°)
z, = 2(c0s20° + isin20°)

n=6

TPUTOHOMETPUIECKOM 1 anrebpandeckoi hopmax

2.BBIMOTHUTE JCUCTBUST B TPUTOHOMETPUYECKON (QopMe U TPEeACTaBUTh pe3yJabTaT B

< 1—i )_4
-2 —2i

(2\/§ - 2i>3
V3 +i

(V3-i)(-1+ i))6

3. Haiitu 3HaueHust KopHeu
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V-1 V81 Vi

IMPAKTHYECKAS PABOTA Ne 94
Ha3panue npakTuueckoii paldoTbl: Peuwenue K6aAOPAMHLIX YPAGHEHUU C OMPUYAMENbHBIM
OUCKPUMUHAHMOM.
Ilens pabomei: Hayuntscs pemiatb KBaApaTHbIE YPABHEHUS C OTPULIATEILHBIM JUCKPUMUHAHTOM

Pe3yabTarhi:

Dopmupyemuie Inemenmul IK (npogpeccuonanvno opuenmuposannoe cooepiicanue):

— TIK 1.1. OGpabarbiBaTh epBUYHBIE OyXTaNTEPCKHE JOKYMEHTHI,
— TIK 4.4. IIpoBOaUTHh KOHTPOJIb U aHAIHM3 WHPOpPMAUU 00 aKTUBaX M (PUHAHCOBOM ITOJIO)KEHUHU
OpraHM3alHH, €€ IUIATEKECIOCOOHOCTU U JJOXOIHOCTH;

— IIK 4.7. IlpoBoauTh MOHMTOPHUHI YCTPAHEHHUSI MEHEIKMEHTOM BBIABJICHHBIX HapyIICHUH,
HEJ0CTAaTKOB U PUCKOB.

memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemmnuie: 11Py 11.
3HAHUA:
— IloHsATHE KOMIUIEKCHOTO YKCiIa U ONepalvi HaJl HUMHU.
—  @opmyIbl A1 HaX0XKIECHNS KOPHEW KBaJIpaTHOIO ypaBHEHUS.
yMeHus: PerieHue KBagpaTHbIX YpaBHEHUH C OTPULIATEIbHBIM JUCKPUMHUHAHTOM
Xon padorhl:
Coaepixanue padoThbI:
KBaJpaTHbIM ypaBHEHHEM Ha3blBaeTcs ypaBHeHHe Buaa: ax? + bx + ¢ = 0, B obwieM ciyyae 11s
€ro pelnreHus HeoOX0IMMO BBIUMCIIUTH JUCKPUMUHAHT 1o Gopmysie D = b? — 4ac v HalTH KopHH:
—b +D
2a
Eclu IMCKPUMHHAHT OTPHUIIATEIBHEIH, TO HEOOXOAMMO ydecTh, uTo V—1 = i.
ITpumep 1.

X1,2 =

Ha MHOecTBe KOMIUIEKCHBIX YUCEI PEIIUTh KBAaJPaTHbIE YPABHEHMUS:
a)x2+1=0;6)5x2+3x+1=0.

Pemenue: @) x2 + 1 = 0, T.K. 3TO HENOJIHOE KBAIPATHOE YpaBHEHHUE, TO
xP=—1ax,=tV-12x,=+/-1>x, = +i.

6) 5x2 + 3x + 1 = 0. /lns pelenns 3TOro ypaBHEHHs BHIYUCIMM AUCKpUMHUHaHT D = b% — 4ac =

32-4-5-1=-11<0, Torma VD =+/-11=V11-V-1=+11i. A KOPHHM KBaJIpaTHOIO
—b+VD _ -34V11i _ —3+Vili _ -3 n Viti

2a 25 10 10 — 10
AHaAJIOTUYHBIM 00pa30M, PEIIAlOTCs KBAJAPATHBIC YPABHEHHS ¢ KOMILIEKCHBIMU KO3 UIIMCHTAMH.
ITpumep 2.

ypaBHEHUs HalWJEM 110 popMmyne xq , =

Ha MHOYeCTBE KOMIUIEKCHBIX YHCEN PEIMTh KBaJpaTHOE ypaBHeHue: z2 — 8iz — 15 = 0
Pemenue: Bemumiem kodpdurments:: a = 1,b = —8i,¢ = —15, torna D = b? — 4ac = (—8i)? —
4-1-(—15) = —64 + 60 = —4 < 0, Torna VD = V—4 = /4 -V—1 = 2i. A KOpHH KBaJPATHOTO
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ypaBHEHHs1 HalnéM mno Qopmyine: z;, = —

8i—2i 61 .
Zy = > == ; = 31-

33}13]—[1/151 JUIS1 CAMOCTOATEIbHOM paﬁoTbI

Pemnre ypaBHeHus:
x24+16=0
x2=2x+4=0
x2—6x+10=0
A4x?2+4x+5=0
x*+16=0
z2—iz+2=0
.z2—(3+2)z+6i=0

~N o OB W N

-b+VD _ 8i+2i

21

. CnenoBarenbHO, Z =

JIMTEPATYPA

1. OcHoBHBIE MeYaTHDbIE H3JaHUA

8i+2i
2

__ 10

> = 5,

1. bammaxos, M. U. Maremaruka : yueOHuk / M. . bammakos. — 5-e u3n., crep. — Mocksa
: Akamemus, 2022. — 254 c. : wi. — (Ilpodeccuonansroe oopazosanue). — URL:
https://academia-moscow.ru/reader/?id=351069 (mata oopamenus: 12.03.2020). — ISBN
978-5-4468-7084-4. — TekcT : DIEKTPOHHBIN.

. OcHOBHbBIE 3JICKTPOHHBIC U31aHUSA

1. YyeOnsplii onnaiiH Kypc. Anrebpa M Hauyana mareMaTHuyeckoro anamuza, 10 kiacc.
bazoBeiii ypoBeHb // MoOunbHOe 3neKkTpoHHOE oOpasomanme: [caiit]. — 2022. - URL:
https://k05ui.mob-edu.ru/ui/#/course/12 (aara obpamienus: 31.01.2023). - Pexxum mocryma:
JUTSL 3aPETUCTPHP. TTOJIb30BaTEICH

2. YueOHBIII OHNAMH Kypc. AnreOpa W Havajga MaTeMaTH4ecKoro aHamm3a, 10 kiacc.
Yrnyonéuusiii ypoBeHb // MoOuiIbHOE 2NeKTpoHHOE oOpasoBanue: [caiiT]. — 2022. - URL:
https://k05ui.mob-edu.ru/ui/#/course/13 (nara obpamenus: 31.01.2023). - Pexxum nocryma:
JUISL 3apETUCTPHP. MOJIb30BaTeNeH

3. YueOHbIl oHNIAliH Kypc. AnreOpa W Hayajla MaTeMaTH4ecKoro aanmsa, 11 kiacc.
bazoBblii ypoBeHb // MoOunbHOe »neKkTpoHHOEe oOpazoBanme: [caiit]. — 2022. - URL:
https://k05ui.mob-edu.ru/ui/#/course/14 (nara obpamienus: 31.01.2023). - Pexxum mocryma:
JUTSL 3apETUCTPHP. TTOJIb30BaTEIeH

4. Y4eOHbIl OHNaiiH Kypc. Anredpa M Havaja MaTeMaTHyeckoro ananuza, 11 kiacc.
Yriyonéuusiii ypoBeHb // MoOMIBHOE 2JIEKTpOHHOE 0Opa3oBanme: [caiit]. — 2022. - URL:
https://kO5ui.mob-edu.ru/ui/#/course/15 (mata obpamienus: 31.01.2023). - Pexxum ngoctyma:
JUTSL 3aPETUCTPHP. MOJIb30BaTEICH
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