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1. NOSACHUTEJIbHAS 3AITUCKA

MeToaudeckiue PeKOMEHIAIUHU 0 BBITIOJHCHHUIO MPAKTHYECKUX padoT Mo 00meo0pa3oBaTeIbHOM
muciuiuinHe  «Maremartukay mpeaHa3HavYeHbl Uil oOydwaromuxcs crenuanbHoctd  23.02.07
Texnuueckoe 00CayKMBAHHE M PEMOHT [BUrarTesieil, CUCTeM W arperaToB aBTOMOOMJIei
TEXHOJIOTUIECKOTO TTPODHUIISI.

[TpakTuveckue 3aHATHS SBISIOTCS BaXKHBIM JIEMEHTOM 00IIe00pa30BaTeIbHON TUCIUTUINHEI.

B mpouecce BBIMOMHEHHUS MPAKTHYECKUX PabOT, 00ydyaromumecss CUCTEMAaTH3UPYIOT U 3aKPEIUISIOT
MOJTyYCHHBIE TEOPETUYECKUE 3HAHMS, PA3BUBAIOT MHTEIUICKTYAJIbHBIE M MPO(GECCHOHATBHBIE
yMEHUs, POPMUPYIOT JIEMEHTHI KOMIETEHIIUH Oy IyIINX CIIEHUAINCTOB.

Paboueit mporpamMmmoii 00111€00pa30oBaTEIbHON MUCIHUILIMHBI «MarteMaTrkay npeyCMOTPEHO
BbINOJTHEHUE 94 npakTU4YecKuX padoT, KOTOpPbIE HAIIPABIIEHBI HAa JOCTUKEHHE CIIEIYIOIINX LeJIei:

— obecrneyeHue cHOPMHUPOBAHHOCTU TMPEACTABICHUN O COLMANBHBIX, KYJIbTYPHBIX U
UCTOpUYECKHUX (haKTOpax CTAHOBJICHHS MAaTEMAaTUKH;

— obecrieyeHrne CHOPMHUPOBAHHOCTU JIOTUYECKOTO, aITOPUTMHUYECKOTO U MATEMaTHYECKOTO
MBIILICHHUS,

— obecrieyeHne chopMUPOBAHHOCTH YMEHUH MPUMEHSATH MOJy4YCHHBIC 3HAHUS MPH PEIICHUH
pa3JIMYHBIX 3a/1a4;

— obecrieyeHne CQOPMUPOBAHHOCTH TMPEACTABICHUI O MaTeMaTHKe KaK 4acTu
00IIIeueIOBEYECKO KYJIbTYphl, YHHUBEPCAIBHOM S$I3bIKE HAYKH, IIO3BOJISIONIEM OIUCHIBATh U
M3y4yaTh pealibHbIE TPOLIECCHI U SIBJICHUS.

BrinonHeHue nmpakTU4ecKux padoT AUCHUIUIHHBI « MaTemaTtukay o0ecreunBaeT NOCTHKEHUE
CIIEYIOIUX PE3yNbTaTOB O0yUEHUS:

JUYHOCHIHBIX'

— JIP 24. TOTOBHOCT, K AaKTUBHOH JOEATEIbHOCTH TEXHOJOTMYECKOM UM COLIMAIbHOH
HAMpaBIIEHHOCTH, CMOCOOHOCTh HWHUIIMHPOBATh, IUIAHUPOBATH U  CaMOCTOSITENIBHO
BBIITOJIHATH TAKYIO JAESATEIbHOCTD;

— JIP 25 wuHTepec K pa3nuuHbIM cdepam TpodecCHOHATBHONW NeATeIbHOCTH, yMEHUE
coBeplIaTh OCO3HAHHBIM BbIOOp Oyayiied mpodeccuu M pealn3oBBIBATH COOCTBEHHbBIE
JKW3HCHHBIE TUIAHBI,

— JIP 26 roToBHOCTh U CIIOCOOHOCTH K 0Opa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEM KU3HHU.

MemanpeomMenHpix:
VHUBEPCAILHBIX YUEOHBIX NOZHABAMENbHBIX OeUCMBULL
— MPII 01 camocToaTensHO GOPMYTHPOBATH U aKTYaIU3UPOBATH IPOOIIEMY, paccMaTpUBaTh
€e BCECTOPOHHE;
— MPII 02 ycranaBnuBaTh CyII€CTBEHHbIN MPU3HAK WIIM OCHOBAHUS JIJISl CPABHEHUS,
KJIacCU(UKAIUU U 0000IICHNUS;
— MPII 03 onpeaensTe nenu AeATeIbHOCTH, 33/1aBaTh
— mapameTpbl U KPUTEPUH UX TOCTHKECHUS;
— MPII 04 BBIABIATH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B
— paccMaTpUBAEMBIX SIBICHUSX;
— MPII 05 BHOCUTBE KOPPEKTHUBBI B AESATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB

L[EJISIM, OLICHUBATh PUCKHU ITOCJIEICTBHUM 1€ATEIBHOCTH;

— MPII 07 BnageTs HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKON U MPOEKTHOU JeSTEIbHOCTH,

HaBbIKaMU pa3pelieHus npooiem;



MPII 08 crnocoOHOCTH ¥ TOTOBHOCTH K CAMOCTOATEIBHOMY MIOMCKY METOOB PELICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOIOB ITO3HAHMS;

MPII 12 BBIABISATH IPUUMHHO-CIICACTBEHHbBIE CBSI3U U aKTyaJIU3UpPOBATh 3a/1a4y, BbIIBUraTh
TUIIOTE3Y €€ PEUIeHUs, HAaXOAUTh apTyYMEHTHI ISl JOKA3aTeIbCTBA CBOUX YTBEPKICHUN,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

MPII 13 ananu3upoBaTh MOIYYEHHbIE B XO/€ PEILIECHUS 3a1a4M PE3YJIbTaThl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

MPII 16 ocyiecTBIsATH IeJICHANTPABICHHBIN MOMCK TIEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBHS
B IIPO(HECCHOHATILHYIO CPELyY;

MPII 17 ymeTb niepeHOCUTh 3HaHUS B TIO3HABATEIBHYIO M IPAKTUYECKYIO 00J1aCTH
KU3HEJEATEIIHOCTH;

MPII 18 ymeTb UHTETpUPOBATH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIaCTeH;

MPII 19 BbIBUraTH HOBBIE UJIEH, IPEJIaraTh OPUTHHAIBHbIE MOAXO0bI U PELICHNUS;

MPII 21 BnaneTh HaBBIKAMH MOTYYSHUS HHPOPMALIMU U3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENILHO OCYILLECTBIISITh IOUCK, aHAJIU3, CUCTEMATU3ALMI0 U HHTEPIIPETALIUIO
nH(pOpMAaLIUY PA3IUYHBIX BUIOB U (OPM MPECTABICHUS;

YHUBEpCalbHblX KOMMYHUKAMUBGHbLLX Oeticmeuil.

MPK 08 npuHHUMaTh 1€ COBMECTHOM JEATEIbHOCTH, OPTraHU30BbIBATh U KOOPIMHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IJIaH JEHCTBUN, pacpeiesaTh POJIU C yUETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

MPK 10 npeasiaraTe HOBBIE IPOEKTHI, OLIEHUBATH UJICH C MMO3UIIMH HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

MPK 11 koopIuHUPOBATH U BBITOJHATE PA0OTY B YCIOBHSIX PEAIbHOTO, BUPTYATHHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHUCTBUS;

VHUBEPCANbHBIX PECYNIAMUBHBIX OCUCEUIL:

MPP 02 camocTOATENBHO COCTABIIATH IUIaH PELICHUs TPOOIEMbI C yUeTOM UMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHUH;

MPP 09 BnaseTs HaBbIKAMH [103HABATEIbHOM peduieKCHU KaK OCO3HAHMS COBEPILIAEMBIX
JEUCTBUN U MBICIIMTENIBHBIX MPOLECCOB, UX PE3YJIBTATOB M OCHOBAHUN;

MPP 10 ucnonp3oBath nprueMbl pedieKCHH JIJIsl OLIEHKHU CUTYalluH, BbIOOpa BEPHOTO
pelieHus;

npeomMemmuix:

I1P6 01 BrageTh MpeacTaBACHUSIMU O POJIM MH(GOPMALIMU U CBA3aHHBIX C HEHl MPOLIECCOB B
MIPUPOJIE, TEXHUKE U OOLIECTBE; MOHATHIMHU «MH(pOpMaLUs», «MH()OPMAITMOHHBIN
MIPOLIECCH, KCUCTEMAY», KKOMIIOHEHTBI CUCTEMBD» «CHCTEMHBIN 3(pdexT», «uHpopMalnoHHas
cCHCTeMay, «CHCTeMa YIPaBICHU»; BIIAJ€Th METOIaMH ITOMCKA UH(OPMAIIMH B CETH
WHuTepHeT; yMeTh KpUTHUECKH OLIEHUBATh MHPOPMAIIHIO, TOTYYEHHYIO U3 ceTH MHTepHeT;
XapaKTepu30BaTh OOJbIINE TaHHBIE, TPUBOIUTH IPUMEPHI HCTOYHUKOB MX MOJIYUYEHHS U
HaIpaBJIEHUs UCIOJIb30BAHUS;

anemenmoe OK u IIK:

OK 01. BroiObupars cnocoObl pemeHus 3anad  NpopecCHOHATBbHOW AEATeNbHOCTU
MIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpPEICTBA IIOMCKA, aHalIM3a. M HHTEPIpPETALUU
nHpopMaud U HWH(OPMALMOHHBIE TEXHOJOIMHM, HEOOXOJIMMBIE ISl BBINOJHEHUS 3aaady

po¢eCCUOHATBHON JIEATETFHOCTH;
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— I[IK 4.1. BeisBisth neheKThl aBTOMOOMIBHBIX KY30BOB,3
— IIK 6.2. IlnmaHupoBaTh B3aMMO3aMEHSEMOCTb Y3JIOB M arperaroB aBTOTPAaHCIOPTHOTO
CpeZACTBa U MOBBIIICHNE MX IKCIUTyaTalIHOHHBIX CBOMCTB.

Kaxnas npaktuueckas paboTa coiepKuT HOMep, Ha3BaHUE U L1edb paboThl, (hopMupyembie B
Iporecce BBIOJHEHHUs pabOThl 3HAHUS M YMEHHUs, IPUBOJAUTCS pEIEHHE CTaHJIApTHBIX 3a1ad U
3aJJaHus 11 CAMOCTOSITENIbHON pabOTHI.

Kputepuu onieHuBaHus NPaKTUYECKON pabOTHI:

Oruenka «5» cTaBUTCS, €CIM BEPHO U panmoHaibHO perieHo 90%-100% npennaraembix 3a/1aHui,
J0MyCTUM | He0YeT, HEMCKAXKAIOIIUN CYTH PELICHHS.

Onenka «4» craBurcs npu 6e3ommboyHom pemeHnn §0% mpesiaraeMbIx 3a1aHHUH.

Onenka «3» cTtaBUTCS, €ciiu BeIoHEHo 70% npeuiaraeMbIX 3a1aHUi, JONyCTUM | HeouerT.

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

X0/ BbINOJHEHUS] MPAKTUYECKO padoThI

[IpakTnyeckue pabOThl HEOOXOOUMO BBIIOJIHATH B CHELUAIBHBIX TETPAiiX C YKa3aHUEM

HOMEpA, TEMBI, esiell paboThl.
Xoo pabompi:

1. Tlo3HaKOMHUTBCS C TEOPETUIECKUM MATEPHUATIOM.

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

3. B rerpamgsax st mpakTHUecKUX pabOT BBHIOJHHUTH CAMOCTOSATENBHYIO pa0dOTy WM PEIIUTh
HOMeEpa, KOTOpbIE yKa3aHbl B paboTe.

4.  Cpatb mpernojaBaTello TeTpaau sl MIPaKTUYECKUX padoT.

2. IEPEYEHb IPAKTUYECKHUX PABOT

N Kou-
HaumeHoBaHMe nMpaKkTH4ecKOoil paboThl BO
padoThI
4acoB

1. [Tpaktuyeckoe 3anstue 1. JleficTBUS Ha/l MOJOKUTEIBHBIMU U OTPULIATEIIEHBIMU
YHCIaMHU, OOBIKHOBEHHBIMHU U JIECITUYHBIMU IpO0sIMU. J[eHCTBHSI CO CTENEHAMH, 2
(OopMyIIbI COKPALLIEHHOTO YMHOXEHHSI.

2. [TpakTrdeckoe 3ausTue 2. JInHeWHbIe, KBaIpaTHBIE, TPOOHO-THHECHHBIE
ypaBHEHUA U HepaBeHCTBA. CIIOCOOBI pelieHusl CUCTEM JIMHEMHBIX YpaBHEHUH. 2
CucreMbl TUHEHHBIX HEPABEHCTB.

3. [TpakTideckoe 3ausaTue 3. HaxoxaeHne o0nacTu onpeaesieHus: U 00JI1acTi
3HaYeHUH PYHKLUH, UCClleoBaHNe (PYHKIIMM HA MOHOTOHHOCTb, YETHOCTb U 2
OTPaHUYEHHOCTb.

4, [Tpaktuyeckoe 3anstue 4. IloctpoeHne rpagukoB TMHEHHON, KBaIpaTUYHOM, 9
JIpOOHO-paIMOHATIBHON (PYHKITHH.

5. [TpakTrueckoe 3ansatue 5. [IpocTbie MPOLEHTHI, pa3Hble CIOCOOBI NX
BbIurciaeHust. Clio)KHbIe MPOLEHTHI. [Ipo1eHThI B MpodecCHOHaNbHbBIX 3a/1a4ax 2
TEXHOJIOTHYECKOTO MPOdHUIIS.

0. [TpakTuyeckoe 3anstue 6. Buabl miuockux ¢uryp u ux miomans. [Ipaktuko- 9
OPUEHTUPOBAHHBIE 33]1a4H B Kypce Fr€OMETPUH Ha MJIOCKOCTH.

7. [IpakTrueckoe 3angaTue 7. Berancienue u cpaBHEHUE KOPHEH. 2
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KoJa-

Ne HaumeHnoBaHHe nNpaKkTH4YecKOoil padoThl BO
padoThI
4acos

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

0. [Tpaktuueckoe 3ansatue 9. [IpeobpazoBanue BhIpaXEeHUM, COIEPKAIINX CTEIIEHN 5
C PAllMOHAJILHBIMU NTOKA3aTESIMH.

10. | lpakruueckoe 3ausitue 10. [IpeoOpazoBanue BeIpaKeHUM, COAEPKAIINX 5
CTENEHHU C ACHCTBUTEIbHBIMU IOKA3aTEISIMH.

11. | lpaktuueckoe 3ausitue 11. Beraucienne u cpaBHEHUE CTEIIEHHBIX BBHIPAXKEHHIA. 2

12. | llpaktuueckoe 3austue 12. MccnenoBanue CBOMCTB U OCTpoeHUE Tpadrka 5
CTENEeHHON (hYHKIIHH.

13. | [IpakTuueckoe 3anstue 13. Pemenue uppaoHaIbHBIX YPaBHEHUIA.

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

15. | llpaktrueckoe 3anstue 15. MccnemoBanue cBOMCTB U MOCTPOSHUE Tpaduka 5
MoKa3aTeJIbHOU (PYHKITHH.

16. | IIpaktuueckoe 3ansitue 16. Pemienue nokasaTenbHbIX YPAaBHEHU U HEPABEHCTB. 2

17. | lpaktuueckoe 3austue 17. [IpumeHeHne nmokazareabHON U CTETIEHHON PyHKINN 9
B MIPUKJIAIHBIX 3a7]a4aX TEXHOJIOTHYECKOrO MpoduIs.

18. | Ilpaktrueckoe 3ansTue 18. Beruncnenue u cpaBHEHUE JIOTapH(PMOB. 2

19. | llpakTtuueckoe 3austue 19. [I[puMeHeHre OCHOBHBIX MPABUII 5
norapuMUpOBaHUSI.

20. | Ilpaktuueckoe 3ansarue 20. [IpeodpazoBaHue BIpaKESHUM, COACPIKAIIIX 9
CTETNEeHH U Jorapudmel.

21. | llpaktuueckoe 3ansitie 21. VccrnenoBanue cBOMCTB U MOCTpoeHuUeE rpaduka 2
JorapupmMuuecKoi QyHKIHH

22. | llpaktuyeckoe 3anarue 22. Pemenne norapuMudecKux ypaBHEHUMN.

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

24. | llpaktuyeckoe 3anarue 24. Pemenne cucteM ypaBHEHUN U HEPABEHCTB C
MIPUMEHEHUEM PA3JIMYHBIX METO/IOB.

25. | IlpakTrueckoe 3ansTHe 25. VMcnonb30BaHue CBOMCTB U rpadUKOB HyHKIUH JUIs 2
pElIeHUs] ypaBHEHHUI 1 HEPABEHCTB.

26. | Ilpaktuyeckoe 3anarue 26. [[puMeHeHHE MATEMAaTHIECKUX METOJIOB ISt 2
pellIeHus CoJIepKaTeNbHbBIX 3a/1a4 U3 PA3IMYHBIX 00J1acTeil HAYKU U TIPAKTUKH.

27. | [Ipaktnueckoe 3anstue 27. Onucanue TpoU3BOICTBEHHBIX TPOIIECCOB C 2
MOMOIIBIO TPapUKOB (HYHKIUHA.

28. | IIpakTueckoe 3ansaTue 28. PaqnanHblil METOI U3MEPEHMSI YTIIOB BPALIEHUS U 2
CBSA3b C TPagyCHOU MEpOi.

29. | IIpaktnyeckoe 3anarue 29. [I[puMeHeHrE OCHOBHBIX TPUTOHOMETPUYECKUX 2
TOKJIECTB /ISl BBIYMCIICHUS 3HAUEHUN TPUTOHOMETPUUECKUX (DYHKIIUH 110 OJTHOM
U3 HUX.

30. | IIpaktuueckoe 3ansatue 30. BrimonHeHne TOXKAECTBEHHBIX IPeoOpa3oBaHuil ¢ 2

HOMOIIBIO (POPMYIT TPUBECHHUS.




KoJa-

Ne HaumeHnoBaHHe nNpaKkTH4YecKOoil padoThl BO
padoThI
4acoB

31. | IIpaktuueckoe 3anstue 31. BeinmomHeHne TOXIECTBEHHBIX TPe0Opa30BaHul ¢ 2
MOMOIUIBIO (OPMYIT CITOKEHHUSI.

32. | Ilpaktuueckoe 3anstre 32. BeinmoHeHWE TOXIECTBEHHBIX TPeOoOpa30BaHU ¢ 2
NOMOIIbI0 (POPMYJT YIBOEHHOTO apryMeHTa.

33. | [Ipaktudeckoe 3ansatue 33. BIMOTHEHHE TOXKISCTBEHHBIX MPE0oOpPa30BaHUIA C 2
MOMOIIBIO (POPMYIT ITOJIOBUHHOTO apTyMEHTA.

34. | [lpaktuueckoe 3anarue 34. IIlpeodpazoBaHue CyMMbl TPUTOHOMETPHUUECKHUX 2
GbyHKIMI B TPOU3BEICHHE.

35. | IIpaktuueckoe 3anstue 35. [Ipeobpa3zoBanne mpou3BeICHUS 2
TPUTOHOMETPUUECKUX (PYHKIIHIA B CyMMY.

36. | [Ipaktuueckoe 3anstue 36. [IpeodpazoBanre TPUTOHOMETPUIECKUX 2
BBIPAKCHU.

37. | llpaktuueckoe 3ansarue 37. MccnenoBanue CBOWCTB M MOCTPOEHUE IpauKoB 2
TPUTOHOMETPUUECKUX U OOpaTHBIX TPUTOHOMETPHUUECKHUX (DYHKITUIL.

38. | IIpaktuueckoe 3ansatue 38. Mcnosib3oBaHue CBOMCTB TPUTOHOMETPUYECKUX 2
¢byHKIMI B mpodecCHOHANBHBIX 3a/1a4ax.

39. | IIpaktuueckoe 3austue 39. Pemenue ypaBHeHHit Bua SIiN X=a u COS X=a.

40. | Ilpakrtuueckoe 3anstue 40. Pemenue ypaBueHuil Buga tg X=a u ctg X=a.

41. | llpaktuueckoe 3anstue 41. OCHOBHBIE METO/IbI PEIICHUS TPUTOHOMETPUIECKUX
YpPaBHEHUU.

472. | llpaktuueckoe 3ansatue 42. PeneHue npocTeUIInX TPUTOHOMETPUUECKHUX 2
HEPaBEHCTB.

43. | [Ipaktuueckoe 3anstue 43. YwucimoBas TMOCIENOBATENbHOCTh, BbIUnCiIeHME 2
Ipeiesia mociIeI0BaTeIbHOCTH.

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

45, | Ilpaktuueckoe 3aHATHE 45. IIpumeHeHue OCHOBHBIX [IpaBUII 2
T depeHIpoBaHus.

46. | llpaktuueckoe 3anstue 46. Bpiuncnenue  TPOU3BOAHBIX  OCHOBHBIX 2
AIIEMEHTAPHBIX (PYHKIIHH.

47. | llpaktuueckoe 3aHstue 47. BeluncieHne Nporu3BOIHBIX CIOXKHBIX (PYHKIIHH.

48. | llpaktuueckoe 3anstue 48. lccnemoBanne GyHKIMM HAa MOHOTOHHOCTD.
OmnpezneneHue SKCTPEMYMOB (DYHKITHH.

49, | Ilpaktuueckoe 3anstue 49. MccnenoBanue GyHKINUN C TOMOIIBIO MPOU3BOTHOM.

50. | IIpaktuueckoe 3ausitue 50. @Du3MUecKudl  CMBICA  NPOU3BOJHOM B
npodecCHOoHANBHBIX 3a7jauaX TEXHOJIOTHYECKOTO MPOdHUIIs.

51. | Ilpaktuueckoe 3anstue S1. Mcnomb3oBaHue NPOU3BOAHON I HAXOXKICHUS 2
HaWJTy4IIeTo PEIICHHs] B IPUKJIAIHBIX 3aa9ax.

52. | Ilpaktuueckoe 3anatue 52. Beruncnenue nepBooOpa3Hoil Ui JaHHOH (QyHKITHH.

53. | [Ipaktuueckoe 3anarue 53. IIpuMeHnenue uHTErpana sl BBIYMCICHUS

(I)I/I3I/ILICCKI/IX BEJIUYMH U IJIOIIAACH.




KoJa-

Ne HaumeHnoBaHHe nNpaKkTH4YecKOoil padoThl BO
padoThI
4acoB

54, | Ilpaktuueckoe 3ansaTue 54. HaxoxaeHue ypaBHEHH OKPY)KHOCTH, CHEpHI, 2
IJIOCKOCTH. BrIunciaeHne paccTosHUN MEKy TOUKAMH.

55. | Ilpaktuueckoe 3ansatue 55. CnoXeHHUE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHUE 2
BEKTOpa Ha 4YMCIIO. BprunciieHne yria Mexay 1ByMs BEKTOPAMH.

56. | IIpaktuueckoe 3anstue 56. Beruncnenue cKaqsspHOTO MPOU3BEICHUS BEKTOPOB.

57. | Ilpaktuueckoe 3anstue S57. Koopaunatel B mpocTpaHCTBE. JleMCTBUS Hax
BEKTOpPAMH.

58. | IIpaktuueckoe 3anstue 58. Mcnonb30BaHWe KOOPJIMHAT U BEKTOPOB MPHU 2
pELICHUU MaTEMaTUYECKUX U IPUKIIAJAHBIX 3a]a4.

59. | IIpaktuueckoe 3anstue 59. OnpeneneHre B3auMHOTO PACIIOIOKEHUS MPSIMbIX U 2
IIJIOCKOCTEM.

60. | IIpaktuyeckoe 3anarue 60. [IpumeHeHrne TPU3HAKOB U CBOMCTB MapalICIbHBIX 2
Y IePIEHANKYIJISPHBIX TIOCKOCTEH.

61. | IIpaktuueckoe 3auarue 61. [leprieHaUKYIsp U HAKIOHHAS K TUIOCKOCTH.

62. | Ilpaktuueckoe 3anstue 62. OnpeneneHue pacCTOSIHUN MEXAY HPSAMBIMU U
IJIOCKOCTSIMU. BbluKciieHne IBYTpaHHbIX YIJIOB.

63. | Ilpaktuyeckoe 3anarue 63. [locTpoenne ky0a, mapaiesaenunea 1 uX CEYeHUH.

64. | [Ipaktuueckoe 3aHsaTue 64. BplUHCICHHE OCHOBHBIX OJJIEMEHTOB Ky0a W
napajuiejenumnesa.

65. | IIpaktuueckoe 3anarue 65. [locTpoeHune NpsMON M HAKIOHHOM MPU3MBI U UX 2
CEYEHUH.

66. | IIpakTuueckoe 3anarue 66. BeiuncieHue OCHOBHBIX JIEMEHTOB IPU3MBI. 2

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

68. | IIpakTuyeckoe 3anarue 68. BeruncieHne OCHOBHBIX AJIEMEHTOB MHUPAMMU/IBI. 2

69. | [lpaktuyeckoe 3ansarue 69. McciemoBaHue CUMMETPUM B MHOTOTPAHHUKAX. 2
[TocTpoenue mpaBUILHBIX MHOTOTPAaHHUKOB.

70. | IIpaktueckoe 3anarue 70. [loctpoeHne yce4eHHON NMUPaMUIbl U BBIYMCICHUE 2
€€ OCHOBHBIX JJIEMEHTOB.

71. | Mpaxtuueckoe 3anstue 71. IlocTpoeHKe HUIMHIPA U €TO CEUEHHUH. 2

72. [IpakTuueckoe 3ansTue 72. BoryuciieHre OCHOBHBIX 3JIEMEHTOB IIUIMH/PA. 2

73. | Tpaktudeckoe 3ansTre 73. TlocTpoeHre KOHyCa M €r0 CEUeHHil. 2

74. | Ilpaktuueckoe 3aHaTHE 74. BEIUNCIEHHE OCHOBHBIX HJIEMEHTOB KOHYCA. 2

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

76. | Ilpaktuueckoe 3austue 76. [loctpoenue mapa u chepsl, UX CEUSHUH. 2
VYpaBHenue chepsl.

77. | llpaktudeckoe 3anatue 77. BerauciaeHue mionaan MOBEPXHOCTH B 00bEMa 2
MIPU3MBI U TUPAMUJIBI.

78. | llpakTudeckoe 3anarue 78. BerauciaeHue mionaan MOBEPXHOCTH H 00bEMa 2
UAJTUHAPA U KOHYyCA.

79. | IlpakTrueckoe 3ausTre 79. Berancienue mroniaau chepsl U 00bEMa mmapa. 2
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KoJa-

Ne HaumeHnoBaHHe nNpaKkTH4YecKOoil padoThl BO
padoThI
4acoB

80. | IIpaktuueckoe 3anstue 80. Beraucinenue miomaad MOBEPXHOCTH U 00BbEMa 2
YCEUEHHOM MUpaMHIbl U YCEUEHHOT0 KOHYCA.

81. | IIpaktuueckoe 3anstue 81. Pacuer oObemMa BMECTUMOCTH BEIIECTB.

82. | Ilpaktuueckoe 3anstue 82. [Ipumepbl cummeTpuii B mpodeccusx u
CHEIUATBHOCTSIX TEXHOJIOTHYECKOTO MPOQUIIS.

83. | [IpakTuueckoe 3anaTue 83. [loacuer yncna pasmenieHuii. 2

84. | IIpakTuueckoe 3anaTue 84. [loacuer yncna coyeTaHuit. 2

85. | Ipakruueckoe 3ansTue 85. [Toscuer 4mcia MepecTaHOBOK. 2

86. | IIpaktuueckoe 3ansTue 86. Pemenue 3ama4 Ha mepebop BapuaHTOB. 2

87. | llpaktuueckoe 3anstue 87. BbinonHenue omnepauuii Haja —CiaydyalHBIMU 2
COOBITHSMU.

88. | [Ipaktuueckoe 3anatue 88. BrrunciieHHe BEPOSTHOCTEH C MOMOIIBIO TEOPEMBI 2
CJIO’KEHUS.

89. | [Ipaktuueckoe 3ausitue 89. BpiuncieHue BEpOSTHOCTEH C MOMOIIbIO TEOPEMBbI 2
YMHOXEHHUS.

90. | IIpaktuueckoe 3anarue 90. CocraBieHue 3aKOHA paclpeieeHUsl JUCKPETHON 2
CITy4yallHOM BEJIMYHMHBI U BEIYMCIICHUE €€ YMCIIOBBIX XapaKTEPUCTHUK.

91. | llpaktuueckoe 3anarue 91. Pemenne npakTuaeckux 3agad Ha 00pabOTKy 2
YUCJIOBBIX JAHHBIX, BEIUUCICHNE UX XaPAKTEPUCTHUK.

92. | Ilpaktuueckoe 3anstue 92. OnpeneneHue KOMIUIEKCHOTO uduciia. BeinmonHeHue 2
orepanuii HaJl KOMIUIEKCHBIMU YHCIIaMH B anre0panyueckoit popme.

03. | Ilpaktuueckoe 3anarue 93. BpinmosHeHHe onepanuid HaJ KOMIUIEKCHBIMU 2
YrclIaMU B TPUTOHOMETpUYECKol (hopme.

94. | IIpakTrueckoe 3ansTue 94. Pemienue KBagpaTHBIX ypaBHEHUH C 2

OTpUIATCIIBHBIM JTUCKPUMHUHAHTOM.




MNPAKTUYECKAS PABOTA Ne 1
Ha3Banue npakTuyeckoil padotrbl: /[leiricmsus HAO0 NOIONCUMENbHLIMU U OMPUYAMENbHLIMU
yucramu, OObIKHOBEHHbIMU U OecAMUYHbIMU Opobsmu. [leticmeus co cmeneHamu, @Hopmyvl
COKPAWEHHO20 YMHONCEHUS.
eab padoThI:
1. 3akpenuTh HABBIKY BBIITOJIHEHUS OMEPAINil HAJ| IITBIMHA U APOOHBIMU YHCITAMH.
2. 3aKpenuTh HABBIKM BBITIOJHEHHS ONEpalldidi HAJl CTCTICHHBIMH BBIPOKCHHUSAMH U TPUMEHEHUS
(bopMyI1 COKpaIEHHOTO YMHOXECHHUS.
Pe3yabTarhi:
Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— TIK 4.1. BoisaBasats qeexTsl aBTOMOOMIIBHBIX KY30BOB;
— IIK 6.2. IInanupoBaTh B3auMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEJICTBA
Y TIOBBIIICHUE UX HKCILTyaTallHOHHBIX CBOMCTB.
memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, I1PG 06, ITPy 05, TPy 09.
3HAHUS: TIOHATHE O YUCIIOBBIX MHOXKECTBaX, (hOpMyJiax COKPAIIEHHOTO YMHOKECHHUS,
YMEHHsI: BBINOJHEHHE OIepaluii HaJl YUCIaMd, NpUMEHeHHe (GOpMyN COKPAIEHHOTO
YMHOXEHHUS 7151 YIIPOILIEHUS BBIPAKECHU.
Xon padorhl:
Cnoxxenue apooeii:

Jlist TOro, UTOGBI CIIOXKUTH JIBE APOOH, HY)KHO CHayaina mpupecTu ux k. @ ¢ a-d+c-b
00I11eMy 3HAMEHATEIIIO, A 3aT€M BBITIOJIHUTD CIIOKEHHUE: b d b-d
Brruutanue apoo6eii:

Jlnst Toro, 4yToOBI W3 OXHOW JPOOW BHIYECTH APYIYIO, HYXKHO cHadama @ ¢ a-d—c-b
IPHUBECTHU UX K OOIIEMY 3HAMEHATEIO, @ 3aTEM BBINIOJIHUThL BluMTanue: 0 d b-d
YMHOXeHUE ApooOeit:

Jns  TOro, 9TOOKI NEPEMHOKHMTE JBE JPOOM, HYKHO NEPEMHOKHTH
COOTBETCTBEHHO MX YHMCIIMTENN U 3HAMEHATEIH: 3 3-5.4
Henenue

Jist Toro, 4To0bl OAHY APOGH PasieNUTh Ha APYIyIo, HY)KHO felMoe o g
YMHOXHTB Ha JApo0b, 0OPaTHYIO JAETUTENIO: '3 b3 s e

YTOOK!I BEIITOJIHHUTH ACJCHUE CMCIIAHHBIX YMCEJI, X HYXHO IIEPEBECTU B HCIIPABUIIBHBIC leO6I/I, a
3aTCM pa3aCIIMTh IO IIpaBUIly ACJICHUA OOBIKHOBEHHBIX I[p06€l>'1.

1 1 2641 6:241 13 13 1 2
EI —_ = —_— —_—

2
053=—% T3 6§76 T 6




Jlst Toro, 4TOOBI CIOKHUTH (MM BBIYECTH) JBA YKCIIA, 3aIIMCAHHBIX B BUJE JIECATUYHBIX APOOEH,
MO>KHO MCIOJIb30BaTh MPABUIIO CIOXKEHHS (BBIYMTAHUS) B cTONOUK. [IpH 3TOM 1poOH TOMKHBI OBITH
3alMCcaHbl JPyT TOJ JAPYrOM TaK, 4TOOBI 3amsiThle OKa3aJMCh APYT TOJ APYyroM — 3TO0 Oyjaer
03HAYaTh, 4YTO JIPYT MO JIPYIOM 3aIUCaHbl COOTBETCTBYIOIIME Pa3psiIbl.

Ecnu onna u3 gpolGeit "mmHHEe" Apyrod, TO MOXKHO YPaBHATH KOJIMYECTBO ITUGP B JPOOHBIX
4acTsaX, JONUCAB CIpaBa HyIH B 6osee "KOpOTKOM" 1podu.

Boiuwcnmum snauernne smpamenns 13,75 — 8,2 4+ 0,115,

- 4 3

_|_

2

TN oo Lo
b =]
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TS O
= N

Ch|—
o o

YTto06BI YMHOXUTb ACCATUYHYIO ,[[pOGB Ha ACCATUYHYIO ,HpO6I>, HY)XXHO CHa4ajla YMHOXHUTb HUX KaK
HaTypaJIbHbIC YHUCJIa, HC o6pa1ua;1 BHHMMAHHA Ha 3aIlITbIC, a4 3aTEM OTACIMTH 3ansToOu CIIpaBa
CTOJIBKO I_[I/I(i)p, CKOJIBKO HX CTOUT B ,Z[pO6HLIX yacTax o0oux MHOHUTeaeH BMecTe. Eciu B
IMPpOU3BCACHUN MCHbLIIC HI/I(l)p, UM HYKHO, IIepc INMEPCHOCOM 3aIsITON HCO6XO,I[I/IMO JOIINCAaTb
CJICBA K HATYpaJIbHOMY YHUCITY H606XOI[I/IMOC KOJIMYCCTBO Hyneﬁ.

UToObl pa3ienuTh JECATHUHYIO Ipo0b HA JACCATHUYHYIO OpOOb, HY’KHO B JICJIMMOM WU B JIEIUTEINE
MIEPEHECTH 3amAThie BIPABO Ha CTOJBKO IM(DP, CKOJIBKO WX COACPKUTCA B APOOHON dYacTH
JEJIUTEIS, U JAJIEE BBHITIOJHUTH JICJICHUE HAa HATYpaJIbHOE YHUCIIO.

CBoliCTBa CTEIICHU:

Popryia: IIpuntepnbr:
a-a™m 1)43,4S=43+5=48
= q"tm 2)4—3 45 = 473%5 = 42 = 16

= q"™m 1)510:58 = 510-8 = 52 = 25
2)52:572 = 5272 = 54 = 625

(an)m = q"'™m 1)(23)4 = 23-4 = 212
2) (2—3)2 = 2-3~2 - 2-6
3) (2—3)—5 = 2—3-(—5) = 215

B B -5
b) " 3) ~37%
(a-b-c)" (2-3:4)2=22.3".42=4-.9-16=576
=aq"h" "

1 s I s W -2} 3 =
ﬂ-n:F 1)13 =3 o 2)(-2)

=2 8

RCICEC RS
bb" a 7 S Y T
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1) KeappaT cyMMmBI IBYX BEIDasKeHWH paBeH KBapaTy MepPBOT0 BEIPasKeHWA TLTIHOC

VOBOSCHHOE IIPOM3BegeHHe IIePBOro BERIPDAMKCHHMA Ha BTODOE ITNMKC EBaPaT BTODPOTO
BEIDA’KeHHWH.

(a+b)? = a®+2ab+b?
a)(x+2y)2=x?+2x2v+ (2v)? = X2 + 4XV + 4V*
0) (2k + 3n)? = (2k)? + 2:2k3n + (3n)? = 4k? + 12kn + 9n?
2) KBaapaT pasHOCTH JBYX BEIpAYKEHHI paBeH KBAIpaTy NePBOro BeIPAsKeHUS MUHYC
VIBOEHHOE [IPOH3BeqeHIe IePBOro BRIPayKeHH Ha BTOPOe INTHC KBagpaT BTOPOIo
BBIp@yKeHHS.
(a-b)? = a%-2zab+b?
a) (2a— c)?=(2a)?>-22ac+c?=4a’— Lac+c?

6) (3a— 5b)?=(3a)?-23a5b + (5b)% = 9a? — 30ab + 25b?

3) PasHOCTL KBaApaToB JIBYX BLIpaKeHWH paBHa IPOU3BeleHUI0 Pa3HOCTH CaMKX
BREIpa>KeHHH Ha UX CYMMY.

a2-b2 = (a—b)(a+b)
a) ox*—16y*=(3x)* — (4v)* = (3x — 4y)(3X + 4V)

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

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

p13tiaZ. 5342 g11a3,
22 33" Y175 2 725
3.(,4

1) 48 (11_11-64}44. N 21—3—:(1—+3,2).
ola) % U3 a100) s 2’5

2. BeoimosiauTe JEUCTBUSA CO CTENEHIMU:
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4

o (1) o [Iagjl +(12)7] - sar -,

y 3%-97
YopocTHTe BHIpaKeHHE:
-2 -1
(@) - (@), (3a1)" ,(__a_
2) (@a?)1 : (a1’ o) | 5b? ,J [ 25-!:*] :

3. Ympoctute BbIpa)KeHHsI, UCIIONIB3YS (OPMYJIIbI COKPAIIEHHOTO YMHOKEHUS:
64a2-36
64a2+36—96 '

(4a-+2b)(4a—2b)
16a2+4b°>—16ab '

(2a+3c)(2a—3c)
40 —0c2

MPAKTUYECKAS PABOTA Ne 2
Ha3Banue npakTu4yeckoii padorsbl: Jlunelinvle, Keaopammuovle, OpOOHO-TUHEHbLE YPAGHEHUS U
Hepagencmaa. Cnocobwvi pewieHus cucmem aunelnsvix ypaguenuti. Cucmemsl TUHENHbIX HePABEHCMS.

eab paboThIi:

1. 3akpenuTh HaBBIKU pELICHUS JTUHEHHBIX, KBAJIPATHBIX U JPOOHO-pallMOHATIBHBIX YPaBHEHUH,
HEPABEHCTB U CUCTEM.

Pesyabrarnl:

@Dopmupyemvie rnemenmot IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):

— 11K 4.1. BoiaBasaTh AeeKThl aBBTOMOOUIBHBIX KY30BOB;

— [IK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOT'O CPEICTBA
Y TIOBBIIICHHE UX HKCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnuie: 11PG 02, ITP6 06, ITPy 05, ITPy 09.
3HAHUA:
— TmoHsATHE 00 YpaBHEHUH, 00J1aCTH TOMYCTUMBIX 3HAUEHHH, PEIICHUN YPaBHEHUS;
— TIOHATHE O JIMHEWHBIX, KBaJpaTHbIX, JAPOOHO-IMHEWHBIX YypaBHEHHUSIX U
HEPABEHCTBAX, METOAAX UX PEILICHUS;
YMeHHUSI: pellleHUe JHHEHHBIX, KBaJApPaTHBIX, KBAJPATHBIX, JPOOHO-TMHEWHBIX YpaBHEHHIH,
HEPABEHCTB U CUCTEM.
Xopn padoThr:
[lepen BbIMOTHEHHEM MTPAKTUUYECKON pabOTHI OTBETHTE Ha CIAEAYIOLINE BOIIPOCHI:
1. JluneitHoe ypaBHEHUE U HEPABEHCTBO — 3TO ...
2. KsampaTtHeIM ypaBHEHHEM M HEPABEHCTBOM Ha3bIBACTCH ...
3. Henonnble kBaspaTHBIE ypaBHEHHS — JTO ...
4. JIpoOHO-panMoHaNBbHOE YPaBHEHUE H HEPABEHCTBO — ITO ...
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3anunmmTe anropuTM PEIICHHS:
1. JluneitHOrO ypaBHEHHS U HEPABEHCTBA,
2. KsagpatHOro ypaBHEHHs 1 HEpPAaBEHCTBA (B TOM YHCIIC HETIOJIHBIX );
3. JlpoGHo-panuoHaIbHOTO YpaBHEHUSI M HEPABESHCTBA.
3aganus 119 cCaMOCTOATEIbHOI padoThI:

Bapuant Nel Bapuant No2
Pemvite ypaBHeHus: Pemite ypaBHeHus:
1L Z24i=—x-2 15— 4y 1
2. x*-3x-10=0
x—2+5r=3, xX—5+8r=2,
Pemure HepaBeHcTBA:! Pemnre HepaBeHcTBaA:
3_ x+620. 3. Z—X >0
1-3x 2x+3
4. 2x—x2£O. 4. x2—5x20I
x+3 4—x
Pemnte cucremsi: Pemmre cucremsi:
| 2x+3y=7, [4x-7y=1,
. |?'{—3}:11 1. |:.t'+?_5.-':ll.
Syi6<y {17.«:—2::125—1
, rei2sx+17 g, 3Tox<lx

MPAKTHYECKAS PABOTA Ne 3
Ha3Banue mpaktuueckoii padorbi: Haxoowoenue obnacmu onpedenenus u oO1acmu 3HAYeHUll
@yuryuu, uccredosanue GYHKYUU Ha MOHOMOHHOCMb, YEMHOCMb U OZPAHUYEHHOCHb.
ean padoThI:
1. 3akpenuTh HaBBIKHU OMPEEICHUS 00IACTH OMpeIeeHHs U 00IacTh 3HaAUCHU N (PYHKIIHH.
2. HayuuThcs ucciienoBath (GyHKIUIO HA Y€THOCTD U MTEPHOIMIHOCTD.
Pe3yabTarsl:
Dopmupyemoie 3nemenmol IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):

— TIK 4.1. BoiaBnsaTh AeQeKThl aBTOMOOUIBHBIX KY30BOB;
— 1IK 6.2. IImanupoBaTh B3aMMO3aMEHSAEMOCTD Y3JI0B M arperaroB aBTOTPaHCIIOPTHOIO CPEJICTBA
Y TIOBBIIIEHHE X KCILTyaTallHOHHBIX CBOMCTB.
memanpeomemnwie: MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, ITPG 06, ITPy 05, TPy 09.
3HAHMA: MTOHATHE O (PYHKIUH, 00JaCTH OompeaeeHns U 00JacT 3HaYeHUH, MOHOTOHHOCTH,
4ETHOCTH U OTPAaHUYEHHOCTH;
YMeHHsI: BbIYHMCICHHE OOJAacTH OMNpeNeNeHUs] U 3HA4YeHUs, HCCIe0OBaHue Ha YETHOCTh U
OTPaHUYEHHOCTD, YTeHUE Tpaduka QyHKIUH.
13



Xopn padoTsr:

CaoiicTBa (yHKIMH pa3depeM Ha puMepe o rpaduka npou3BoiIbHON GyHKIMH Y = f(X):

1. Obnacmv onpedenenuss @yukyuu — 3TO MHOXKECTBO BCEX 3HAYCHUH TEPEMEHHOU X,
KOTOpbIE HMMEIOT COOTBETCTBYIOIME WM 3HadeHus (yHkuuu. O6o3navator: D(f). Ha
rpaduke 00JIacTh ONpeneieHus] — 3TO MPOMEXYTKH Ha ocu OX, HaJ KOTOPHIMU (WK TOJ
KOTOPBIMH ) UMEIOTCSI 9acTH Tpaduka.

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

2. Obnacmo 3naueHuil pyHKyuu — 3TO0 MHOXKECTBO BeeX ee 3HaueHuit y. O6o3naqaror: E(f). Ha
rpaduke o6nacTs 3HaYeHU PyHKIUKU — 3TO mpoMexxyTku Ha ocu OY, crieBa wiu cripaBa OT
KOTOpPBIX (B TOPU30HTAIBHOM T0JI0CE) HAXOAATCA YacTu rpaduka.

Jlst Hatero npumepa E(f) = [-4; 4,2].

3. Oyukiwms Y=f(X) Ha3pIBaeTCs go3pacmaroweil, €CIU YIS OO0 Tapbl 3HAYCHUI apryMEHTOB
X1, X2 U3 HEPABEHCTBa X1 <X2 cienyeT HepaBeHCTBO f(X1) <f(x2). @yHKINIO MOXKHO Ha3BaTh
BO3pacTaolleld Ha MPOMEXKYTKE, eclii OOJIbIIEMY M3 JIIOOBIX JIBYX B3SITBIX M3 HETO YMCEN
BCErJla COOTBETCTBYET OOJIbIIee 3HAUCHHE (DYHKIIUH.

Jlnst Hatiero mpumepa QyHKIMS BO3pacTaeT mpH =E [_8’ B ?] U[_4’ %= 1] U[B;T]
®ynkuus y=f(X) HazpIBaeTCs yovI8aiouell, €civ IUIs Tr000i mapbl 3HAYCHUN apTyMEHTOB X1,
X2 W3 HepaBeHCTBa X1<Xz cjeayeT HepaBeHCTBO f(X1)>f(X2).DyHKIMIO MOXHO Ha3BaTh
yOBIBaIOIIEH HAa MPOMEXKYTKE, €CITU M3 JIFOOBIX JBYX B3STHIX U3 HEro 4HCeNl OONbIIeMY U3
HUX BCErJla COOTBETCTBYET MEHbIIIEeE 3HAYCHUE (DYHKIIUH.

Jliig Hamiero npumepa GyHKUUS yObIBaeT Mpu =E [_?;‘ -4 5] U[_ L 3] U [?; 9’4] .

4. Ilpomedicymku 3HAKONOCMOSHCMEA — TPOMEXKYTKH, Ha KOTOPBIX 3HA4YeHHs (QYHKIUH
MMEIOT TIOCTOSIHHBIM 3HAaK (MOJOXKUTEIBHBIM WM OTpHUIATENbHBIN). [IpoMexyTok
MOJIO)KUTEIBHOTO 3HAaKa— 3TO MHOXKECTBO 3HAUYEHUH TMEPEMEHHOM X, Yy KOTOPBIX
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COOTBETCTBYIOIIHE 3HaUeHUs PyHKIMKU Oonbmie vy (Y>0). Ha rpaduke — 310 wacTu ocu
a0cIuce, y KOTOPBIX COOTBETCTBYHOIIME Kycouku rpaduka Beie ocu OX. be3 rpaduka nx
TOKE€ MOKHO HalTH, COCTaBUB M pemuB HepaBeHCTBO f(X)> 0.

Jliig Haniero npumepa GyHKIUS TOJOKUTENbHA TPU £< (_3; 2) U (5; 7 4) .

[TpoMeXyTOK OTPHIIATEILHOTO 3HAKa— 3TO MHOXECTBO TEX 3HAUCHHH MEPEMEHHOH X, y
KOTOPBIX COOTBETCTBYIOIIME 3HaYeHUs QyHKIMU MeHblne Hyns (Y <0). Ha rpadpuke— 3rto
MPOMEXKYTKH OCH abCIice, Y KOTOPBIX COOTBETCTBYIONINE Kycouku rpaduka Hike ocu OX.
be3 rpaduka ux Toxe MOKHO HATH, COCTaBUB U peruB HepaBeHCTBO f(X) <0.

xe(-8-311U(2, 35)

Jnst Hamero npuMepa (GyHKIHS OTpUIaTeIbHA TPU .

Hynu ¢ynkyuu— 310 3HaUEHUS epeMEHHON X, MpH KoTopbix y(X) = 0. be3 rpaduka Hynu
GYHKIMHM TOXE MOYKHO HalTH, cocTaBuB U periuB ypaBHenue f(X) = 0. ITo rpaduxy Hymu
OTIpEeIETISIOT Kak abCIuCcChl Touek nepeceyeHus rpaduka c ocsio OX.

Jnia Haniero npumepa Hylu QyHKIIUU — 3TO TOYKH X1 = -3, X2 =2, X3 = 5.

Yemnocmv u Hewemuocmsv ¢pynxyuu. OYHKIUS Ha3bIBa€TCS YETHOM, ecliu ee rpadux
cuMMeTprueH oTHOocuTenbHO ocu OV u amst moboro x € D(f) Bepro: -x € D(f) u f(-x) = f(X).
T.e. ¢pyHKuMs Ha3BIBACTCS YETHOH, €CIM JIOOBIM JIBYM INPOTHUBOIIOJIOKHBIM 3HAYCHUSIM
apryMeHTa, u3 OO0JIaCTH OIpE/IEICHUs, COOTBETCTBYIOT paBHbIC 3HaueHWs ¢QyHkuuu. Ha
rpaduke yeTHas QyHKIMs umeet ocb cummerpun OY.

@OyHKIKSA HA3BIBACTCSA HEUYCTHOW, ecau ee Oo0JacTh OmpelesieHHs CHMMETPUYHA
OTHOCHTENbHO HyIs U i oboro x € D(f) Bepuo: -x € D(f) u f(-x) = -f(x). T.e. pynxums
HA3BIBAETCS HEYETHOM, €CiM JIOOBIM IBYM IPOTHBOIIOJIIOKHBIM 3HAYEHHSIM apryMeHTa
COOTBETCTBYIOT MPOTHBOIIOIOKHBIE 3HaYeHust pynkuuu. Ha rpaduke HeuetHas (yHKIus
CHMMETPHYHA OTHOCHTEIBHO Havaa KoopauHaT. [Ipon3BeieHre WITH YaCTHOE JBYX YETHBIX
byHKIMiE — ecTh (YHKIMS dYeTHas. IIpoW3BeleHHE WM 4YacTHOE JBYX HEYETHBIX
byHKIHE— ecTh (QYHKIMS yeTHas. [Ipou3BefeHHe WM YacTHOE ABYX (YHKIIMIA, OTHA W3
KOTOPBIX YETHasl, a Apyrast HeueTHas— eCTh (DYHKIIUS HeUYETHasl.

OyHKIMSA HAIIETo TMpHMEpa— HU YeTHas, HU HEYeTHas, Takas (YyHKIUS Ha3bIBaeTCs
¢byHKuMel ob1ero Bua.

Ilepuoouunocmo ¢ynxkyuu. @ynxuus y = f(X) Ha3pIBaeTCs nepuoauyeckoil ¢ nepuogom T>
0, eciu st mro60ro x € D(F) Bepuo: (x— T) € D(f), (x + T) € D(f) u f(x— T)= f{x + T)=AX).

CDYHKI_II/ISI Hamero nmpumMepa HE ABJIACTCA HepHo,Z[H‘-ICCKOfI.
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3amaHus 1J151 CAMOCTOSITE/IbHOM PadoThI:
3aganue 1. Onummumre cBoiicTBa (yHKIMH, Trpaduk KOTOpoil n300pakéH Ha pHUCyHKe (110
JITOPUTMY TPUBEIEHHOTO BBILIE TPUMEPA):

Bapuant Nel Bapuant No2

2 . ~. 2 —~
___.r'_ T4 —i_.-"--.- ﬂ---"-. -"f _
=T I - :"I =§ ¥ \ /i 08 x

II| - -3 e

3ananue 2. Haiinure oOnacte onpeaencHus: GyHKIIHIMA:

Bapuant Nel Bapuant No2
2x +3 5x —7
YT T ax Y= ox—2
y =4/5x2 =20 y =416 —x2
3ananwue 3. Haligute o0nacth 3HaueHU (PyHKIIMIA:
Bapuant Nel BapuanT Ne2
Y=1q -I-1 x? YIRS
y=2+ Vx+2

y=vx—1+3

MPAKTUYECKAS PABOTA Ne 4
HasBanue npakTuueckoii padorsi: [locmpoenue epaghuxos nunelHol, K8AOpamuyHou, OpooHO-
PAYUOHANBbHOU DYHKYULL.
Heab pa6oTel: 3aKkpenuTh HABBIKU BBIYMCIEHUS MMOCTPOEHUS rpaUKOB TMHEWHOM, KBaIpaTUUHOM
U IpOOHO-PAlIMOHAIBHON (DYHKIIHH.
Pe3yabTarsl:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BoisaBasaTh AeQeKThl aBBTOMOOUIBHBIX KY30BOB;
— TIK 6.2. [InanupoBaTh B3aMMO3aMEHSIEMOCTb Y3JI0B M arperaToB aBTOTPAHCIIOPTHOI'O CPECTBA
Y TIOBBIIIIEHUE UX AKCIUTYaTaI[HOHHBIX CBOMCTB.

memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie’ 11P6 02, ITPG 06, [TPy 05, I1Py 09.

3HAHMA: OHATHE O rpaduke QyHKINH;

YMeHHUs1: TIOCTpOoeHUe Tpaduka QyHKIHH.
Xopn padoThr:

- 1
Ipumep 1. [Toctpouts 1 npounTaTh rpaguK JTUHEHHON QyHKINU Y = X+ 2.

Pemenue.
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YroObl mOCTpOUTh TIpaduK JUHEHMHOM (QYHKLUMU, HaM HYXHBI KOOPAMHATBHl [JBYX TOYEK,
NpUHAAIEKAMMX TpaduKy GyHKIUU. YTOOB! MX HANTH, HY>KHO B3STh J[Ba 3HAYEHUS X, IIOJICTABUTh
UX B ypaBHEHUE (PYHKLUHU, U IO HUM BBIYHCIUTH COOTBETCTBYIOIINE 3HAUCHUS Y.

1
Hanpuwmep, uro0Osl noctpouTs rpaduk GyHKIUU Y = Xt 2, ynoOHo B3saTh X = 0 m X = 3, TorNa

OpAMHATHI 3TU TOYEK OYIYyT paBHBly =2 u 'y = 3.
[Monyuaum touku A(0;2) m B(3;3). CoenuHumM ux u

nmoyduM rpadux GyHKIHAH Y = §X +2:

Puc. 1
[IpounTtaem rpaduk, MOCTPOSHHON (HYHKIIUH:
1) D(y) =R;
2) E(y) =R;

3) @yHKus 001Iero BUa;
4) Henepuoauyeckasi;
5) Touku nepecedeHus ¢ OCIMU KOOPAUHAT:

-4

1
Ox: EX +2=0, X =- 6, cnegoBarenbHoO (- 6; 0) — Touka epeceueHust ¢ 0ChIO aOCIUCC.
Oy: mpu x =0 y = 2, cnegoBarenbHo (0; 2) — TOUKa epecedeHusi ¢ OCbI0 OPAMHAT;

1
6)y= X+ 2 MOJIOKHUTEIbHA IIPH X € ( - 6; +00) 1 oTpUIaTeabHA IIPH X € ( - 00; - 6)

nNy= §X + 2 BO3pacrtaer Ha BCEH 00JIACTH OPEICIICHHMSL.

Hpumep 2. ITocTpouTs U IpounTaTh rpaduk KBaApaTHuHOH QyHKImK Y = 2x2 + 3x — 5.

Pemenue. 1. Tak kak a =2 > 0,BeTBU napaboIIbl HAIIPABIICHBI BBEPX.

2. HaiizieM IMCKpUMHHAHT KBAAPAaTHOTO TpexuieHa 2x2 + 3x — 5
D=b*-4ac=9-4-2-(-5)=49; VD=7

JINCKpUMHHAHT KBaJPaTHOTO TpeX4WjeHa OOJbIIe HYJs, MOITOMY mapabojla MMEeT J[Be TOUYKU

nepeceveHus ¢ ocbro OX.

JI7151 TOTO, 4TOOBI HAMTH MX KOOPAMHATHI, pEIIUM ypaBHeHHe 2X2 + 3x —5=10

BT 37
0 =—p—=lux,—p—=-2,
3. KoopiMHaThl BEpIIMHBI MapaboIIbl:
__ b _ 3 455
Yo="5, 77T 7Y
__ D _ B i
Vo= "4 "8

4. Touka mepecedyenus: mapabonsl ¢ ocbto OY: (0;-5),u el cuMMeTpuyHass OTHOCHTEIBHO OCH
\ CUMMETPHH TapaboJIbl.

HaneceM 5TM TOYKM Ha KOOPAWHATHYIO IUIOCKOCTh, U
COEMHUM HUX IUIABHOM KPUBOM:

Puc. 2

[Tpountaem rpaduk moCTpoeHHON QYHKIINU:

: 1. D(y)=R

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

3. Hynu ¢pynkmum: - 2,5 u 1.

4. y<Onpux € (-2,5 1),y >0mnpux € (-0; -2,5) U
(1;+0).
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5. dynkus Bo3pacraeT Ha [ -6,125; + 00) u yObiBaet Ha ( - o; - 6,125].

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

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

Ipumep 3. Iloctpouts u mnpounTarh TrpaduK KyCOYHO — JIMHEHHOW GYHKIUU Yy =
2—xnpux <1

{ xnpux =1

Pemenue. *

2—xnpux <1
xnpux =1

pPHUCYHKE TOKa3aH rpaduk 3Toi ¢yHKuuu. UToOsl ero

PaccmoTtpum  pyHKIMIO Y ={ Ha 5

MOJy4YHTb, IIOCTPOUM Tpaduk QyHKIHH Y = 2 — X 1IpH
X<lumy=Xxnpux=>1.
Puc. 3

[IpounTaem rpaduk nocTpoeHHOM GyHKINU:
1. D(y)=R 1
2. E(y)=[ 1; + ) T4 5 & 4ol 1 2z & 4 3
3. OyHKIMS 00IIero BU/A; &

4. Henepuoauyeckasi;

5. Touku nepeceyeHus C OCIMHU KOOP/INHAT:

Ox: HeT TOYeK NepeceyeHust

Oy: (0; 2) — Touka repeceveHus C OCbIO OpIUHAT;

6. OyHKIMS MOJIOKUTENIbHA Ha BCEei 00J1aCTH ONIPE/ICIICHNS,

7. ®yHKIMs Bo3pacTtaeT Ha [ 1; + 00) u yOwiBaet Ha ( - o; 1]/
IIpumep 4. [Toctpouts rpauk IpoOHO-TMHENHON PYHKIMU Y = i—j.

Pemenue.

k
IIpencraBum n1po6s 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 10
0+ S22 = = = -
8 npeacrasuiu B Buje —2 + 10). [Tonyuum: o — — 1+ —

Nrak, Mpl mosmy4rsin Bce HeoOXoauMble 3Hauenus: k =10, m=2,n=1.

TakuMm o0pa3om, Mbl HAlIUTM aCUMIITOTHI Halllel TUIIepOoIIbl (MCXO0/I U3 TOT0, YTO X =M, y =N): X =
2,y=1

To ectb opHa acuMNTOTa rUMEpPOOINIBI MPOXOIUT MapajuIEIbHO OCH Y HA PACCTOSHUU 2 €IMHMIL
CIpaBa OT HEe, a BTOpas aCUMITOTa MPOXOAWUT NapajUIeIbHO OCH X HAa pacCTOSHUU | equHUIIbI
BBIIIIE €€.

[Toctpoum rpadux ganHON QyHkuMH. [ 3TOrO cAeIaeM cleayrolee:

1) mpoBeeM B KOOPAMHATHOM MIOCKOCTH MYHKTUPOM aCUMIITOTHI — MPSMYIO X = 2 U IpsiMyIo y =1.
2) Tak Kak rumnepOoyia COCTOUT M3 JIBYX BETBEH, TO AJIs MOCTPOEHUS 3TUX BETBEW COCTaBUM JIBE
TaOIUIBL: OJHY JUIS X < 2, APYTYIO IS X > 2.

Chauana nondepeM 3HaYeHMS X JUIS IEPBOTO BapuaHTa (X <2 ).

Pe3ynbpTaThl BCeX MONyUYE€HHBIX BHIUMCIIEHUI BIUCHIBAEM B TaOIUILY:

X -3 -2 -1 0 1

y -1 -1,5 -2,3 -4 -9
Teneps cocTaBuM TabIUIY JJI1 BApUaHTa X > 2:

X g 4 5 6 7
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y

11 6 4,3

3,5 3

3 HManee mpocto cocTapisieTe rpaduk QyHKINHU C MTOJyYCHHBIMH KOOPAHMHATAMH.

A

Y
x+8
y:
-2 Xx=2
1
0 2 %
Xx<2
Puc. 4
3agaHus 1J151 CAMOCTOSITEILHON padoThI:
[TocTpouTh 1 IpOUNTATH TPAPUKU PYHKITHIL:
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

MNPAKTHYECKAS PABOTA Ne §

Ha3zBanue npakTuyeckoii padotbl: /Ipocmule npoyenmul, pazuvie cnocoobl UX bl4UCIeHUS.

Cnooicnole npoyermol. HpOU@HWlbl 6 l’lpO(p@CCMOHCUZbelX 3a0a4ax MexHoN02UYeCcKo20 l’lpO(pLUlﬂ.

ean padoThi:

1. 3aKpCHI/ITB HAaBBIKW BBIYHUCIICHUA ITPOLUCHTOB U UX IPUMCHCHHUC JIA IIPUKJIAAHBIX 3a1a4.

PesyabraTsi:

Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 4.1. BoiaBnsaTh AeQeKTbl aBTOMOOUIBHBIX KY30BOB;

— [TIK 6.2. [InanupoBaTh B3aMMO3aMEHAEMOCTh y3JI0B U arperartoB aBTOTPAHCIIOPTHOTO CPEJICTBA

1 MOBBINICHUEC UX SKCILTyaTallMOHHBIX CBOMCTB.

memanpeomemnwie: MPII 01, MPIT 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,

MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 01, I1PG 06, TTP6 14, I1Py 16, ITPy 19.
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3HAHHUSA: MOHATHE O MPOIEHTAX, BUAbI OCHOBHBIX 3a7lau Ha MPOLEHTHI, (OpMysia CIOKHBIX
MPOLICHTOB;
YMEHHsI: HAXO0KJICHHUE MIPOLIEHTOB O YKCJIa, ONIPEJIETICHUE YHCIIA 10 €r0 IPOLEHTaM.
Xopn padoThrI:
1.IIpoueHT — coTast yacTh 4ucIia.
2. Ytobsl HaiiTu p% OT BCero umcia, Hajo Bc€ yucio yMHOKUTh Ha 0.01p.
3. YtoObI HaiiTH BCE Yncio 1o ero p% MponeHTaM, HaJo U3BecTHOe yucio pasaenuts Ha 0.01p.
4. YtoObl HAMTU CKOJIBKO IMPOLEHTOB OIHO YHUCJIO COCTaBISieT OT JAPYroro, Hajgo OJHO YHUCIO
pa3zenuTh Ha Apyroe u yMHOKUTh Ha 100%.
IIpumep 1.
CKOJIBKO TIPOLIGHTOB COJIU COJIEPKHUTCS B pacTBope, eciiu B 200r. pactBopa coaepxkutcs 150r.
BOJBI?
Pewenue:
1) 200 — 150 = 50 (r.) — comu
2) 50-100
200
OrtBert: 25%

IIpumep 2.
Caexue rpubsl copepxanu 1no macce 90% Boapl, a cyxue 12%. CKonbKO NOIYYUTCS CyXUX rpuOOB

= 25% - comu

u3 22 KT CBEXUX?
Pemenue:1) 22-0,1=2,2 (kr) - rpubOoB 1O Macce B  CBEXHUX  TIpubax;
2) 2,2-+0,88 =22 (xr) - CyXUX rpu0oB, MOJTy4aeMBbIX u3 CBEXKUX.
OTtBeT: 2,5 kr.

®opmy.ia NPOCTHIX NPOILEHTOB
O6031aunM yepe3 A° cymMMy nepBoHAuaIbHOTO BKIaAa. baHk 00sA3yeTcs BBHILIAYMBATH BKIATUUKY
B KOHIIE KaX10r0 p% (To/10Basi IPOLIEHTHAs CTaBKa) OT IepBoHadanbHoii cymmbl A°. Tlo ucreuenuu

. p .
OJIHOTO TO/la BEJMYMHA BKJIaja cTaHeT paBHoii A = A° (1 + E) py6neil. Ecnu mo mpormiecTBuu
Ka)KJI0T0 T0/1a BKJIAJUYUK CHUMAET cO CYETa HAUMCJIEHHbIE MTPOLIEHTHI, TO Yepe3 N JIET Ha BKJIaJe 1o

(dopmyre nmpocroro mpoueHra oyxet: A" = A° (1 + %)

IIpumep 3.

baHk BhINIaurBaeT BKIATUMKaM Kaxablil roa 8% oT BHecEHHOU cymMmbl. KimeHT cienan Bkiiag B
pazmepe 200000 p. Kakast cymma Oynet Ha ero cuéte uepes 5 sner, 10 met?

Pemenue:

Ucnons3yst popmyiy: A™ = A° (1 + %)

AS

5.8
200000 (1 + >—) = 280000
( +100) ()

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

Ortset: 280000 p., 360000 p.

dopmyJia CJI0KHBIX POLEHTOB
Ecin o603Haunts uepes A° cymmy mepsoHauansHOro BKmama, A" - cymMa, KoTopas OyneT Ha
BKJIaJIe K KOHI[y N-r0 TojJa, TO MpPH HayucCIeHUH p% TroOAOBBIX, HE CHHUMAas CO CYETA CyMMY
HAYMCJICHHBIX ITPOUECHTOB, MOXXHO I10JIb30BATbHCA (bOpMy.]'IOﬁ CJIOKHBIX MMPOUCHTOB:
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n
A" = A° (1 + i)
100

IMpumep 4.

bank npemiaraer Bknan «cryneHueckuit». [lo atomy Bkilagy cymma, umeromasica Ha 1 stHBaps,
€XKEroHO YBEITUYMBACTCA HAa OJHO U TO K€ YUCIO MpoleHTOB. Bxnaguuk Bioxun 1 susaps 1000
pyOJsieii u B TeueHHe 2 JIET He MPOU3BOAMI CO CBOMM BKIJIAJJOM HUKAKuX onepaunuid. B pesynbrare
BIIO’KEHHAsT UM CcyMMma yBenuumwiack 10 1210 pyOneit. Ha CKOIbKO TPOICHTOB €XETOJIHO
YBEJIMUUBAETCS CYMMa JICHET, 0JI0XKEHHAasi Ha 3TOT BKJIAL?

Pewrenue:

Ilycte Ha a% eXerogHoO YBEJIMYUBAETCS CyMMa JICHET, MOJOKEHHAs Ha «CTYACHUYECKUI» BKJIAL.
Tak kak Oput0 TONTOKEeHO 1000 pybiei, a K KOHILy BTOpOro rojaa noxydwiock 1210 py6nen, To
A® =1000,4% = 1210,n = 2.

Pemnm ypaBHeHue:
2

a
1210 = 1000 (Hﬁ) —>a=10

Otser: 10%.

IIpodeccuonanbHO-OpHMEHTHPOBAHHDbIE 3aJaHUS /ISl CAMOCTOSITEIbHOI paGoThI

1. TIleny ToBapa moBbIIIANK: MEPBBIA pa3 Ha p%, 3aTeM HOBYIO IieHYy MoBbeicuiu Ha 2p%. [locne
3TOro 1LeHy ToBapa cHM3WwIM Ha 15%. B urore okoHuaTenbHas II€HAa OKa3ajach BBIIIE
nepBoHavabHOM Ha 12.2%. Ha ckoybKko MpoIeHTOB ObLIa OBBIIIICHA [IEHA TOBAapa B MIEPBEIi pa3?
2. Tlpu kakoii mporeHTHOU cTaBke Bkiag Ha cymmy S00p. Bo3pactér 3a 6 mecsiieB 10 650 p.

3. Kaxum nomkeH ObITh HaYaIBHBIN BKIJIAJ, YTOOBI MpH CTaBKe 4% B MECSII OH yBEIHUYMICA 32 §
Mmecsies 10 33000p.

4. PaccuuraiiTe, 4TO BhIrOAHEE Il BKIaauuKa: moiayduts 20 000 pyOmeil ceroaHs wiv noixy4uTh
35 000 pyGuneit uepes 3 rona, ecinu NpoleHTHas cTaBka paBHa 17%.

5. Kakoit gomxkHa ObITE CTaBKa cCyHOTO IporeHTa, yToosl 10000 pybreit HapacTuiucs 10 30000
pyOuteit, 3a cpok Bkiana S jaer?

6. K 120 r pactBopa, comepxarmiero 80% comu, modasmim 480 T pacTBopa, conepxarmiero 20 %
TOi ke conu. CKOJIBKO MPOLEHTOB COJIM COJIEPKUTCS B TIOJyYUBLIEMCS pacTBOpe?

7. W3 cocyna, noBepxy HamoidHEeHHOTO 94% -M pacTBOPOM KHUCJIOTHI, OTIWIH 1,5 JT )KUJIKOCTU U
nomunu 1,5 1 70% -ro pactBopa 3101 ke kucnotsl. [locne aToro B cocyae nonyumiics 86% pactBop
KHUCIO0THL. CKOJIBKO J1 pacTBOpa BMEIAET cocya?

IMPAKTUYECKAS PABOTA Ne 6
Ha3zBanue mnpaxktuuyeckoii padorbl: Buoer niockux ¢ueyp u ux niowaos. Ilpakmuxo-
OpUEHMUPOBAHHbIE 3A0aA4U 8 KYpCe 2eOMempuu Ha NA0CKOCU.
eab padoThI:
1. 3akpenuTh HaBBIKM MOCTPOCHUS MIIOCKUX (PUTYP M BHIYMCICHUS UX IUIOIIAIEH.
2. HayunThcsi TPUMEHSTh HABBIKM BBIUMCIICHHUS TUIOIMAACH IUIOCKAX QUTYp TPH pEIICHUH
MPAKTUYECKUX 3a/1a4.
Pe3yabTarsi:
— TIK 4.1. BoisBasats qeeKkTsl aBTOMOOMIIBHBIX KY30BOB;
— TIK 6.2. [InanupoBaTh B3aUM0O3aMEHSAEMOCTb Y3JI0B U arperaroB aBTOTPAHCIIOPTHOTO CPECTBA
Y TIOBBIILIEHHE UX HKCIUTyaTal[MOHHBIX CBOMCTB.
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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, I1P6 06, TTP6 14, I1Py 16, [TPy 19.
3HAHUSA: TIOHITHE O IUIOCKUX (PUTYpax, UX BUJAX;
YMeHHsI: MPUMEHEHHE OCHOBHBIX (OPMYNT JJsl BBIYUCICHHS IUIOIIAACH W DIIEMEHTOB
MJIOCKUX (UTyp.
Xox padoThI:
[lepen BbIMOIHEHHEM MTPAKTUUYECKON PaOOTHI AaliTe ONpeAeNeHus CIEAYIOMUM IUIOCKUM (Qurypam:
— Tlapamenorpamm;
— Tpanenus;
— IIpsMoyronbHUK;
— PomO0;
— KBaagpar;
— Kpyr;
— TpeyronbHuk;
— IlectnyroyibHUK.
Jlig Kaxaol W3 BhIIE MEPEYUCICHHBIX (uryp 3amumute (QOopMysbl Uisi BBIYUCICHUS HUX
TUTOIIAZCH, a TakxKe (HOPMYIIBI AJIsl BBIYMCICHUS UX OCHOBHBIX 2JIEMEHTOB.
IIpodeccnonaibHO-OpHEeHTHPOBAHHBIE 32JaHUA IJIS CAMOCTOSATEIbHOH PadoThI

3amanue 1. Ha miane ykazaHo, 4TO MpsSIMOYToJibHAas KOMHAaTa MMEET TUIONIAb
16,3 kB. M. TouHble U3MEpPEHHUS TTOKA3aJIM, YTO IIMPHUHA KOMHATHI paBHa 3,2 M,
a mmHa — 5 M. Ha CKOJIBKO KBaJpaTHBIX METPOB ILIOIIAJb KOMHATHI

OTJIN4YacTCA OT IIoIaau, YKaSaHHOﬁ Ha I1aHe?

50 M

3amanue 2. JlayHplii y4yacTOKk wumeeT ¢GopMy NPSIMOYrOIbHUKA, CTOPOHBI

9M
kotoporo paBHbl 40 M u 50 M. JloM, pacmoyIOKEHHBIM Ha y4acTKE, UMEET Ha |40 ou| |
mnaHe Gopmy KBajzpaTa co ctopoHoit 9 m. Haiiaure mutomaas ocTaBIieiicss 4acTu

y4acTKa, HE 3aHSATON JOMOM.

3aganve 3. B mapke mutaHupyercs Ha Kpyrio kiymOe (BHI
PR AN KIyMOBl TOKa3aH Ha pPHUCYHKE) BBICAJUTh HPHUCHI W JIMIIUH.
Bonbiias u manas OKpy’>kKHOCTh MUMEIOT OOIUI EHTp, a BCE YacTU
74 KIymMObl BHE Majoro Kpyra paBHbl Mexay coboil. J[uamerpsl

&
5

3

3358

| | | e e
AAARAS S o
JTHITAH i

Kpyros 4M u 12m.
: Omnpenenure OONIyIO IUIOMIA[b, HAa KOTOPOM MOXET OBITh
Wi BBICA’KE€HBI HPUCHI.
CKonpKO MpHUCOB OyneT BBICAKEHO HAa TakoW KiIymOe, €cliM Ha KaXIbli KBaJgpaTHBIM MeTp

s

V2227 awe
RITEX

)
2

[ gecstyy v
$333

<

BBICQXKUBAIOT MO 25 UpUCOB?

3amanue 4. [lns BcTpeuu ¢ Jpy3bsSIMU Mbl PEIIMIIM 3aKa3aTh nuuuy. ['pynmna npys3ei coctouT u3 6
yen. Ha caiite nunmepuun JloZlo ects cienytomias nHGpopMaIus o pasmepe TUIll (CM. pUCYHOK):
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PASMEPBHI NMMLLLL

BONbBLUAS CPEOHARA CTAHOAPTHASRA

LANANETP TIPSLLLLA HA 10 KYCxO8 Jrane TR OWALILLA MA B KYCROB JPRAMETP TRALLLLA A 6 KYCKOB
as cm A-5 NENOSEK 30 CMm 34 S noaKa 25 CMm -2 MENOBEXA

Omnpenenure, Kakue MUIILBI BHITOJAHEE 3aKa3aTh Uig 6 4YEIOBEK, YTOOBI y KaXblil TOCTh CMOT
CBECTh HE MeHee 2 KyCKOB B COBOKYITHOCTH TIpuMepHO 170 cm??

MHNPAKTUYECKAS PABOTA Ne 7
Ha3Banune npakTu4yeckoil padorbl: Buiuucienue u cpasHenue KopHeli.
Hean pabdotbi: HayunThes HAX0IUTh 3HAYEHHE KOPHEH.
PesyabTarsl:
Dopmupyemvie r3nemenmul IIK (npogpeccuonanvno opuenmuposannoe cooepiicanue):
— TIK 4.1. BoiaBnsats AeeKThl aBBTOMOOUIBHBIX KY30BOB;
— [IK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOT'O CPECTBA
Y MOBBIIICHUE UX IKCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnosie: 11P6 02, [1Py 06.
3HAHHUSA:
— IlonsATHE KOpHSA N-0M CTENEHMU.
— OcCHOBHBIE CBONCTBA KOPHSI N-Ol CTETICHHU.
yMeHusi: BeruncieHne U cpaBHEHUE KOPHEW N-0M CTENEHH, YNPOILIEHUE UPPALMOHATIbHBIX
BBIPAKECHUIN
Xon padoThl:
KopHu HaTypabHOM CTENeHH U3 YMCJIa, UX CBOCTBA
Kopens N — crenmenn: 3/a, N - mokasarens KOPHs, a — IOJKOPEHHOE BHIPAKEHHE
Ecii N — HeueTHoe YHCJI0, TO BEIPAKEHHE \/a HMeeT CMBICTT IPH JIFO6HIX a
Ecii N — 4eTHOE YHMCII0, TO BEIPAKEHHE \/a MMeeT CMBICH TIpH a = 0
Va=bhb
neNa=0
Kopenb HeueTHOIi cTelleHH U3 OTPHIATEILHOTO YnciIa: V—a = —Va

Apudmernyecknii KOpeHb: } =b=0

Ocnoenvle ceoiicmea KopHeii
1.IlpaBuiio u3BNE€UEHUS KOPHS U3 MPOU3BEACHUS:

Vab =Ya-Vb
2.IIpaBuiio u3BICUCHUSI KOPHS U3 APOOH:

fa Va
=2 @=0,b>0b%0
CRET )

3.HpaBI/IJ'IO H3BJICYCHUA KOPHA U3 KOPHA:

n/W:"W(k>0,a20)
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4.ITpaBUJIO BBIHECEHUSI MHOXKHUTENS U3-TI0]1 3HAKA KOPHS:
n n
Vba™ = aVvb (a>=0,b = 0)
5.BHecenue MHOXKUTENS 110J] 3HaK KOPHS:
3b?%,ecinb =0
bV3 = { ‘ ,
—V3bZ% eciub <0
6.Ilokazarens KOpHS U MOKa3aTelb NOJAKOPEHHOIO BBIPAKEHHSI MOKHO YMHOXHUTh HAa OJIHO U TOXKE
YHCIIO.
nk
Va = "Vak (k> 0)
7.1IpaBUiIO BO3BEICHUS KOPHS B CTCIIEHb.
n k
vak=(Va) (a=0ecmmk<0,Toa+0)
CpaBHeHue KopHeii. [l cpaBHeHHs KOpHEH pa3iMyHON CTENEHH HEO0OXOAWMO BOCIIOJIb30BAThCS
CBOMCTBOM 6 1 IPUBECTH KOPHU K OJJHOMY ITOKA3aTeJlIo.

Mpumep 1.

Borunciuts V125 - 64 - 27 = Y125 - V64 - Y27 =5-4 -3 = 60.

IMpumep 2.

Breraucnurs 4\/?;—() = 4\/% = :% = % =1,5.

IMpumep 3.

Boruncauts V24-Y9 = 324-9=38-3-9=38-27=38-127=2-3 =6.
IMpumep 4.

Boruncnuts 396 : Y3 = Y96 : 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_6-3\'/5+\/2_=7\/(5—\/%)'(5+\/2_6)=7,/52—\/2_2=7\/25—26=

Vi=1.

IIpumep 7.

CpaBHuTb uncna: V5 u V4.

Haiiném nanmenbiee oOrmiee kpatHoe uucen 4 u 3-3t0 12, Torma 5 = "/5% = '{/125,V4 =

*Va* = '3/256, 1.x. '¥/125 < '4/256, 10 V5 < V4.

3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
Bapmuanr 1

1. CpasruTe uncna: a)3/—5 u -3 6) la/g u 90,43

4
2. Beranciure: a) 6 +3/-125; 6) 9—4/1296; B) ¥/4-3/8; r) %

3. Beruucnure: ‘{/0,16-0,81—\/169 .

4. Berauciute: 3/160-625 .
5. Yrpocture: 23/250 — 303/2 +(3%/2)?.
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4/48 - \196

6. Briuucnure:
54/3

7. Beruucaure: E{/37 .5 -E{/Sg 5
8. Borncsnre: /(13— 2+/48)- (13+21/48) -3/148- 23

Bapmuanr 2

1. CpaBuute uncia: a) 30,4 u 1\2/% 6) ¥-5u Y-3

5/
2. Boruucnute: a) 7+3/—216; 6) 9-%/2401; B) 43.4/27 r) %

1. Beruucnure: ‘{/1,25-0,025—\/361.

2. Bouuciure: 4/48 -3/27 .
3. Vrpocrure: 34/80 —4/5 — (23/5)2.

%224 - \144
© 0587

5. Berauenre: §/3° - 7% -8/3-72 .
IMPAKTUYECKAS PABOTA Ne 8
Ha3zBanue npakTuueckoii padorsbl: [Ipeobpazosanue 8bipadceHutl, co0epicamjux paouKkabi.

4. Beryuciure

Heas pabdotbl: HayunTscs ynpomiaTs HppalioHaIbHbIC BRIPAXKCHUS.
Pe3yabTarsl:
Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 4.1. BoisaBasats qeexkTsl aBTOMOOMIIBHBIX KY30BOB;
— [TIK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA

Y TIOBBIIIEHUE UX HKCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnsie. 11P6 02, [TPy 06.

3HAHMS:
— IlonsATHE KOpHSA N-0H CTENEHMU.
— OcHOBHBbIE CBOICTBA KOPHS N-O CTENEHHU.
YMeHusA: YTIPOIIEHUE UPPAMOHAIBHBIX BBIPAKEHUM.
Xox pa0doThI:
Kopens N — crenenn: 3/a, N - mokasaTeis KOpHs, a — HOJKOPEHHOE BHIPAKEHIE
Ecim N — HeyeTHoe YHCI0, TO BRIPAKEHHE \/a NMEeT CMBICIT TP JTFOOBIX a
Eciu N — 4eTHOe 4MCI0, TO BEIPAKEHHE \/a MMeeT CMBIC TpH a = 0
NYa=b
neN,a=>0
KopeHb HeueTHOIi cTelenn U3 0TPUIATEILHOr0 uncaa: V—a = —Va
OcHoBHbIE CBOIiCTBa KOpPHeil

1.IlpaBuiio u3BE€UEHUS KOPHS U3 MPOU3BEACHHUS:

Apudmernyecknii KOpeHb: } =b=0
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Yab = Ya- Vb
2.IIpaBuiio u3BIeUeHUsI KOPHS U3 APOOH:

na_’{/a

b Xi/p

3.IIpaBuiio u3BNEUYECHUS KOPHS U3 KOPHS:

"/"a:"%(k>0,a20)

4.1IpaBuiI0 BEIHECEHHSI MHOKUTEIS U3-T10/] 3HaKa KOPHS:
Vba® = aVb (a = 0,b > 0)
5.BHecenue MHOXKUTEIS 110J] 3HaK KOPHS:
V3b?,ecniub =0
bV3 = { ‘

)
—V3bZ% eciub <0
6.HOKa3aTeJII) KOpHﬂ U I10KA3aTCJIb HOI[KOpeHHOFO BI)Ipa)KeHI/Iﬂ MOXHO yMHO)KI/ITB Ha OIHO U TOXKE

(@=0,b>0,b+0)

YHCIIO.
Ya ="Va* (k> 0)
7.1IpaBriIO BO3BEICHMS KOPHS B CTEIIEHb.
Vak = (’{/E)k (a>0,ecniuk <0,Toa # 0)
CnoxeHne U BbIYHTaHHE KOpHeii. UTOOBI MPOM3BECTH CII0KEHHUE M BEIYMTAHHE KOPHEI, CHavaia
KOpHH IPUBOIAT K HpOCTCfIHICMy BHUY, 4 3aTCM BBIIIOJHAKOT MPHUBCACHUC HOI[O6HI)IX YJICHOB
MMpumep 1.
Yupoctuts Beipakenue: 5v125 — V48 + 75 — 2v/125 + 3V12 — V245 == 5v25 -5 —
V16-3+v25-3—2v25-5+3v4 3 —149-5 == 25V5 — 4v/3 + 5v3 — 10v/5 + 63 —
7V5 =73 + 85

YMHOKeHUe U JeJIeHHe KOPHeil.
IIpousBeneHne KOpHEH C OJMHAKOBBIMHM II0KA3aTEIsIMA DPAaBHO KOPHIO TOW JK€ CTENEHU U3

o " n _n
MPOU3BCACHUSA TOAKOPCHHBIX BbIPAKCHUU \/E '\/g =~ab
YacTHOE OT JCIICHU S KOpHeﬁ C OAUMHAKOBBIMU IIOKA3ATCIISIMHU PABHO KOPHIO TOU K€ CTEICHU U3
YaCTHOI'O OT ACJICHUA IMMOAKOPCHHBIX BLIpa)KeHHfI.

— R—

n/ |

Ad e

Ecnu mokaszartenu KopHEHW pas3nyHbl, TO CHayajga HYXKHO MPUBECTU UX K OOIIEMYy IOKazareio, a

3aTeM NMPOU3BECTH YMHOKEHUE U JICJICHHE.
Eciu kopHu nMeroT KoA(Q(UUUEHTHl, TO UX MEPEMHOXKAIOT WU JAENSAT OTACIBHO U Pe3yJabTaT

MUIIYT epes 00InM KOpHEM

IIpumep 2.

Haiitn 3HaueHHe BhIpakeHus: V24 -9 =3/24-9=3/8-3-9=3/8-27=2-3=6
IIpumep 3.

16 416 2

o 4
Haiitn 3HaueHMe BBIpaXKEHUA: |[—— = 3 =—=4
0,625 0,625 0,5

IIpumep 4.
Haiitn 3HaueHme BBIpa)KeHI/IHZ%\/g' 3V32 = %\/4 2.3V16-2=2-2v2-3-4/2=12-2 =24

2
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IMpumep 5.

4[a3b* 4|c5p® 4 |a3b*aSb* 4| aBbB a’b?
YHIpoCTUTh BRIpAXKEHHUE: 2pe N @bF — | Ppcips — APl — 7ps

Bo3Benenne kopHeii B creneHb. [Ipy Bo3BeaeHMM KOpHS B CTENEHb HY)KHO BO3BECTH B ITY
CTENeHb MOJIKOPEHHOE BBIPAXKEHUE, a IM0Ka3aTelb CTENEHU OCTaBUTh 0e3 u3meHeHus. Eciu kopeHb
uMeeT Kod(p(UIUEHT, TO ero OTIAENbHO BO3BOJSAT B 3Ty CTENEHb W PE3YJIbTAaT BO3BEACHUA
3aMUChIBAIOT Kak KOA((DUIIMEHT Mpy caMOM KOpHE.

IIpumep 6:
3 5|30 6
5 — 5 — a a
YHPOCTHTH BBIPAKEHHE: (\/ al%p 15) =Vad3op=4 = [—=—=
b45 b°
HN306aBiieHne 0T MPPALMOHAJIBHOCTH B 3HAMeHaTe e Apodu. /[ 3TOro HyKHO 3HAMEHATeNb U
YUCIUTENb APOOM YMHOXHTH Ha TaKO€ BBIPAKCHHE, KOTOPOE B MPOHU3BEACHUM CO 3HAMEHATEIIeM

AAaCT pallMOHAJIIbHOC BBIPAKCHUC B 3BHAMCHATCIIC.

IIpumep 7:
W36aBuThCS OT UPPAMOHATIHLHOCTH B 3HAMEHATEIIE

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

N3Bieyenne kopHs u3 KOpHsA. [lpum u3BIeYEeHWM KOpPHS W3-TIOJ KOPHS IIOKa3aTeNnu KOpHEH
MEPEMHOXKAIOT, a TOJKOPEHHOE BBIPAKEHUE OCTABISIOT 0e3 u3MeHeHus. Ecim KopeHbp uMeeT
KOd(QPHUIHUEHT, TO 0OBIYHO /10 W3BJICUEHUS U3 JTAHHOTO KOPHS HOBOTO KOPHS BBOAAT KOA((UIIHEHT
0]] 3HaK PaJMKajia JaHHOTO KOPHS.

IIpumep 8.

VIIpPOCTUTH BBIPAKCHHUE: 3\/4x\/4x1°y18 = 3\/\/42x24x10y18 = /43x12y18 = \/4xy3 = 2xy°

CpaBHeHue KopHeii. [IJis cpaBHEHHs] KOPHEW pa3IMyHON CTETIEHHM HEOOXOJIMMO BOCIOJIb30BAThHCS
CBOMCTBOM 6 U NMPUBECTU KOPHU K OJJHOMY MTOKA3aTENo.

IIpumep 9.

CpaBHHTH UKcha: V5 u V4.

Haiiném nammensiniee oOmiee kpatHoe uucen 4 u 3-3to 12, torma V5 =*53 = 125, V4 =
3'W = 1%, T.K. 1% < 1%, TO % < ?VZ

3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
Bapmunanr 1

1. Ypocrure oipakenne (¥a —4/b)(*/a +4/b)(va +vb).

a
2. BHecuTe MHOXHTENH MOJT 3HaK KOpHs, ecin a>0 u b>0: — 2a2b31 /B .

3. BeiHECHTE MHOKUTENH 1O 3HaK KOpHs, eciii a >0 3¥-32a"" .
4. Beraucrmre: a) (39 —3/7)(/81+3/63 +3/49) ; 6)4/3122 +2-312-313+ 313 ; B)
J3-2

Y3+42°

J6 3
J6+1' T 349+%7+1

)
5. 36aBbpTech OT HppaAIMOHATBHOCTH B 3HAMEHATENE IPoOHU: a)%; 0)
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Bapuant 2

1. Yipocture Beipaxkenne (4/X + ‘{N )X + \/§ )&/x - ‘{N ).

b
2. BHecuTe MHOXHTEIH TI0J1 3HAK KOpHs, eci @ >0 u b>0: 3ab®4 — .
a

. 6f 25
3. BeiHECHTE MHOXKHTEITH MO/ 3HAK KOpHsL, eciu a > 0: Y128a” .

4. Bormcrure: a) (M7 +3/5)(3/49 — /35 +3/25) ;6)4/800% — 2800175+ 1752 ; g j_
+
37

3 5 . 5
36’ 37-1" 336 -3 +1

5. M36aBbTech OT MPPALMOHATILHOCTH B 3HAMEHATENe Jpoou: a)

INPAKTUYECKAS PABOTA Ne 9

Ha3panue npaktuueckoil padorwi: [Ipeobpaszosanue 6vipadicenuil, cooepucayux CmeneHu ¢
PAYUOHANbHBIMU NOKA3AMENAMU.
Heap pabGorsi: HayuuThcs mpeoOpa3oBbIBATh  BBIPAXKEHHS, COJAEp)KallMe€ CTENEeHU C
palMOHANIbHBIMU ITOKA3aTEISIMU.
PesyabTarsl:
Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 4.1. BoiaBnsats AeeKThl aBBTOMOOUIBHBIX KY30BOB;
— IIK 6.2. IInanupoBaTh B3auMO3aMEHIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA

Y MOBBIIICHUE UX HKCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnusie: 11P6 02, I1P6 04, TIP6 05, ITPy 06, ITPy 07, ITPy 08.
3HAHUSA:

— IlonsATHe HaTypanbHOM, LENON U PAIUOHAIBHON CTEIIECHHU.

— CBaoiicTBa cTeneHeN.

YMEHHUA:
— IlpencraBnenne pallOHAIbHON CTETIEHU KOPHEM.
— IlpuMeHeHHE CBOMCTB CTENEHENM M KOPHEW I YIPOIIEHWS BBIPAXKECHUH, COAEpPKALIUX
CTETEHU C PallMOHAJIbHBIMU [TOKa3aTEIsIMHU.

Xon pa0doThI:

m
PE rae M-memoe 4Ymciio, a nN-

Crenenpto uucia a>0c palMoHaIbHBIM MOKa3aTeneM I =

m

HatypanbHoe (N > 1), HasbiBaeTcs uucno Va' . rak, mo onpenenennto a" =va" .

1
Mpuwmep 1. 74 =4/7; 26 825 = 8/32; a s ZF.
CBoiicTBa cTeneHH ¢ PallMOHAJBLHBIM NOKa3aTeJieM, r71e I,S-palnoHaibHble yncna, a >0,b > 0.
l.a"-a*=a""
2.a":a°=a""
31 13

1 3 1 3
Mpumep 2. ‘94024 :5 4 =/2°.5.24 .54 =24 4.54 4 = 2.5 =10,
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3.(a")y =a"
4.(a-b) =a"-b"

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

s.(éj _a
b b'

6. Iycts I — paronanbHoe urcio u 0 <a < b,tormaa’ <b'mpur>0wua’ >b" npu r<O0.

1 1 1 1 1 1
11)2 17 )3 362 (125)\3 362 1253 /36 %125 6 5
Ipumep 4. |1 —| |4—| =| —| - =—— = . ——-.2=2
25 27 25 27 52 973 V25 %27 5 3

7. J1y1st TFOOBIX pAIlMOHATIBHBIX YHACEN I M S U3 HEPABEHCTRA I > Sciieayer uTo,a’ > a‘npua >1u

a"<a’npu O<a<l.

3ameuanue. [Ipu g < OpannoHanbHas CTENEHb YKCIa a HE ONPeIeseTcs.
2
Ipumep 5. CpaBuure uncna /8 u 28 .

3 2 2 3
38 =%/2% =25 y 23 110 7 CBOUCTBY mosiydaem 23 >25,TaKKaK§>g.

3agaHus 1J151 CAMOCTOSITEILHON padoThI:

8/ 45 1 -7 7
1. IlpencraBpTe V4~ , Jb~", Y30 B Buze crenenu ¢ palMoHAIBHBIM ITOKA3aTEIICM.

2. IlpencTaBpTe B BHE KOpHA M3 yucia 37,
1

ror g 1Y (17)s
3. HaiiuTe 3HaYeHHE YMCIIOBOTO BhIpaskeHus a) 82 :(8°-92), 0) (12—5j [4Ej .

N
N

4. Paznoxwure Ha mEHOXHTenn (3x)?% —(5x)2.
19
5. CpaBHHTE YHnCIIa U? u3éd.

5

1 8 -
6. Haiiiure 3HaueHME BBIPAKEHUS 8 :81%7; 3100 - (v/2)? (%)3
1 1 1
7. Paznoxure Ha MHOXKUTENN C2 +C4;4—43,
1
a?—b?
1 1"

8. Ynpocrtute BblpaxkeHue

IMPAKTUYECKAS PABOTA Ne 10
Ha3panue mnpakTuueckoii padorbl: [Ipeobpazosanue 6vipajdcenuli, coOepiHcAux CmeneHu ¢
OelicmeumenbHbIMU NOKA3amessimu.
Hear pabGorsi: HayuuTbcs mpeoOpa3oBBIBATH  BBIPAKEHUS, COJEpKAIIHe CTENEeHU C
JNENUCTBUTEIbHBIMU MTOKA3ATEISIMH.

Pesyabrarnl:
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Dopmupyemuie Inemenmut INK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— TIK 4.1. BeisiBisats gedeKThl aBBTOMOOMIBHBIX KY30BOB;
— IIK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEJICTBA
Y TIOBBIIICHHUE X KCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie. 11P6 02, ITP6 04, ITP6 05, TPy 06, ITPy 07, ITPy 08.
3HAHMSA:
— llonsiTue HaTypaIbHOM, LIEJION, PAlMOHATIBHOU U JICUCTBUTEIIBHOW CTEIICHU.
— CBoiicTBa CTENEHEN.
yMenusi: IIprimMeHeHHe CBOWCTB CTENEHEH W KOPHEW ISl YNPOUIEHUS] BbIPaKEHUM,
COJIeprKalINX CTENEHH C JeHCTBUTENbHBIMU [TOKa3aTEIsIMU
Xox padoThI:

CBoiicTBa CTENEHH C JIeHCTBUTEIbLHBIM NMOKA3aTeJIeM

n 1
1. a —a—n,meaio,n>0
a\™ " n\"
2 () =0
3. a’ =1,raea # 0.Ecina = 0,70 0° He uMeeT cMbICIa
4, al=a
m m
5. a’ = arn = an = Va™
6. am . an — am+n
7. am : an — am—n
8. (@™™ = a™
Q. (a-b)™=a™-b"
a\" at
. () =%
11. [Tycts 1 netictButenbHoe uncio 0 < a < b, Trorga
a” < b"npu r>0 a">b" npu r<0
12.J1ns1 moOBIX JEHCTBUTEIHHBIX YMCEN I M S M3 HEPABEHCTBA I'>S CIIEAYeT
a">a’® npu a>1 a" <a‘mpul<a<l1
3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
Bapmunanr 1

1 1

1.Berancuts: a)2~° - 642 —643 :27%; 6) i/4+ 22 -?\’/4—2\/5 .

33 6p2 Va4
%;6)( 1 J .ave

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

a—7\/5

a—-49

3 3 2
4. CpaBHUTD yKcHa: a) 4 [Zj u 4 (E) ; 0) 2 nl.
8 16 3

Bapuanm 2

3.CokpaTtuTth 1podb

1 1
1.BoruncnuTs: a) 83 :27 +37%-814; 0) 317 — /46 317 + /46 .
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4
2.Yupoctuts Beipakerue pu a > 0, b > 0: a) i' 0) (bﬁ+l )J§+l . 4lﬁ .
b +

b*4b%a’®
8\/B+b
b-64

4 4 p
4.CpaBHUTD yuCa: a) § 3 u 2 > ; 0) 3 u l.
7 14 4

INPAKTHYECKAS PABOTA Ne 11
HazBanue npakTudeckoi padoTbl: Buluucienue u cpagHenue CmeneHHblx 6bipadiCeHull.

3.CokpaTtuth A1po0H

Hean padotbl: HayunThes ynpomars CTENEHHbIE U UPPAIMOHAIIBHBIC BHIPAXKECHUS.

Pe3yabTarhi:
Dopmupyemovie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 4.1. BoiaBnsats AeeKThl aBBTOMOOUIBHBIX KY30BOB;
— IIK 6.2. IlnanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y MOBBIIICHUE UX IKCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnwie. 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-0H CTEneHHu.
— OcHoBHBbIE CBOWCTBA KOPHSI N-OM CTEHEHHU.
— IlonsATHe HaTypanbHOM, LEION, PALIMOHAIILHON U IEUCTBUTENILHONU CTETICHMU.
— CBaoiicTBa cTeneHeN.
YMeHHUs: YTIPOIICHUE HPPAIMOHAIBHBIX U CTETICHHBIX BBIPAKCHUM.
Xox pa0doThI:
Bapuanm 1
1. 3anumuTe B BUJIE CTENEHU C PAIIMOHATLHBIM TTOKA3aTeIIeM:

a)‘{/ﬁ;ﬁ)s\/@.

2. 3anuumuTe ¢ TOMOUIBIO PAJUKAJIOB:
10

a) 3—2 : 6) @js

3. Yopocrure:
a)a’a’a'’;6) a’a’a™.

2

4. Bprauciaure:
1

4\
63i8] ;1) 243°; 1) §/4° .5 .§/47 .5

5
a) 4/0,0625 —3/—243; 6) 16*; B) {

5. Beruucnure:

3 4
18144273 1) ] 3
a)4%° .(81) 72, 6) 3955 77T ; B) (B) +16%"° —(0.5)° +(— 7) 5.
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1

6. 36aBpTeCh OT HPPAITMOHAIIBPHOCTH B 3HAMEHATENE IPOOH: N
2+1

7.Halinute 3Ha4Y€HHUE BBIPAKECHUS 4/ 4012 — 4475 .

8. Pacrionoxxure B mopsake yObIBaHUS CISAYIOIINE YHACTA! \/E ; §/§; % .

2a
6
9. Yopoctute BhIpakxeHuUe: Va® +—.

3a?
J (Vx+4f —16vx 1
U HAUAUTEC €10 3HAUYCHUEC HpI/I X=—.

4 81
x4
4x

10.YopocTute BbIpakeHUE

Bapuanm 2
1. 3anumuTe B BUJIE CTENIEHU C PALIMOHATLHBIM ITOKA3aTENIEM:
1
3
a) 39 ; 0) .

Gl

2. 3anuimTe ¢ TOMOIIBIO0 PAIUKAIIOB:
10

212 o o

3. Yopocrure:
1 1

a) (b'b°pb:6) 2.27.24 .26

4. Beraucnure:

s 4 _% 7/220.510
2) 3/—0,343 +8/729 ; 6) 256° ; ) (3_8} 1) 102475 S s

5. Beruncnure:
3 1 1

1 s 2 . 293 gt
2)83:81°"; 6) 92+273—(%j4;3)5 §° 8

1 1

93 52.9

|
o

1

6.136aBbTECh OT UPPALIMOHATIBHOCTH B 3HaAMEHaTese Apoou: NI
3-1

7. Halinute 3HaueHue BeIpaKeHUs 63/75 — 24/15+/27 .

8. Pacnonoxxurte B mopsiiIke BO3pacTaHMs CIEAYIONIME YUCTA: %/5; \/E ; % )
3a
a* .

9. Ympocturte BeIpaKeHUeE: \/W - i/_

Sx Ax - 2f +8x
X
2

HPAKTHYECKASA PABOTA Ne 12
Ha3Banue npakTuueckoii padorbl: Vcciedosanue ceoilicms u nocmpoeHnue 2paguxa cmenenHoul

dynxyuu.

10. Yopocrture BoipakeHue U HalinuTe ero 3HaueHue npu X = —32.

1
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s paboThl: HAYYUTHCS CTPOUTDH IPaPUKH CTETICHHBIX (YHKIIUMN.

PesyabTarsl:

Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):

[1K 4.1. BeisiBiiATh 1e(heKTbl aBBTOMOOUIIBHBIX KY30BOB;

Y TIOBBIIICHUE UX HKCILTyaTallHOHHBIX CBOMCTB.
memanpeomemnuste. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12,
MPP 02.
npeomemnosie: 11P6 02, I1P6 04, TTP6 05, ITPy 06, ITPy 07, ITPy 08.
3HAHUS:

[TonsiTre creneHHON (QYHKITUU.

[TonsiTHE O CBOMCTBAX CTETIEHHOW (DYHKITHH.

ymenusi: [loctpoenne rpagukoB CTETIEHHBIX (PYHKITHHA.
Xopn padorhl:

IIK 6.2. IlnanupoBaTh B3aMO3aMEHSIEMOCTh Y3JIOB M arperaToB aBTOTPAHCIIOPTHOTO CPE/ICTBA

MPIT 13, MPIT 21, MPK 11,

I'papux cmenennou ynkyuu u ee ceoticmsa

, vT
) =7
r=1
y=x"
1 T
O0<r<1 1
X
0 1 ad 1 x
Puc.1 Puc.2

CreneHHoi (pynxnuei
Ha3bIBalOT (YHKLIHIO BHJA
y=x ', rme r-
JeHCTBUTENILHOE YHCIIO.
I'padpuxom

byHKIUMA

HATYpPaJbHBIM

J1r000€

CTETEHHOM
y=x" c
MoKa3aTeiemM
ABISIETCSL  napaboaa

MOpsAJKa, MpPU YETHOM 7 €€

n-ro

Fpa(bI/IK CUMMCTPUUCH OTHOCUTCIIBHO OCH OpAWHAT, NPpHU HCUCTHOM 7 - OTHOCUTCIIbHO Haydajla

KOOpAUHAT.

m m

Paccmotpum crenennyto gpynkmuro Y=X ', = %, » . I'padukom

ee SIBJIIEeTCS KpUBasi - BETBb MapadoJIbl

ﬂ
y=x "

Paccmotpum rpapuk pynkuuum - 7,

m
n

0<"«
n

PaccmoTpum rpadux Gyskium ¥~ X
I'paduk maHHOM QYHKIIMM UMEET TOPH30HTAIBHYI0 acuMOToTy = 0
¥ BEePTHUKAIBbHYIO0 acuMnToTy x= 0.

Ecnu mokasarens cTemeHHM — II€JI0€ OTPHUIATENIbHOE YHCIO, TO
creneHHas GpyHkiws 3aaaérest hopmynoit y=x " wnu y=1/x"

I'padux crenenHoil ¢pyHKuMH y=X ", B cilydae, Korja n — 4€THOE
YHCII0 MPUHUMAET B

Hanpumep, Takoii Bl HPUHUMAIOT Ipaduku GpyHKIui y=x *, y=x"5.
I'paduk creneHHoi QyHKIMH y=X "
YHCII0 IPUHUMAET BHUJI THIIEPOOITBI:
Hanpumep, Takoii Bu IpuHEMAa0 rpadguky GpyHKIuii y=x °, y=x!!
3agaHus A/ NPAKTHYECKOH padoThI:

1. U300pa3uts cxemaTnuecku rpaduk QyHKIMH, yKa3aTh ee 00JacTh
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OIPEACIICHUSA U MHOXKECTBO 3HAUYCHHI:
1

l. y = ‘\[xs 3- y = x0’7 5. y — xZ
2. y =x’ 4, y=x"> 6. y = Vx
2. Iloctpoiite rpaduk KBagpaTHIHON (DYHKIIMH, YKOKUTE MHOYKECTBO 3HAUYCHUN TaHHOW (DYHKIIHH.
y=(x—-3)7-2

1.

2 y=—(x+3)*"-2

3. y=(x=4)" =7

3. [Toctpoiite rpaduk QyHKIHUH, OTIPEACTUTE, BO3PACTACT I YOBIBACT YKa3aHHAS (YHKIIHSL.
1. y=—x-1

2 y=—(x+2)"

3. y=x"+2

4. IToctpoiite rpaduk GyHKLINHU, OTBETHTE HAa BONPOC 3a4a4H.

1. y=x+2- 1, ykaskuTe HauMeHbIee 3Ha9eHHE (YHKIMH.
2. y="x-1+2 , YKQ)KUTE HaUMEHbIIIee 3HaYCHNE (PYHKIINH.
3. y=+vx+3+1

, YKQKHUTC HAUMCHBIICC 3HAYCHUC (1)YHKIII/II/I

IMPAKTUYECKAS PABOTA Ne 13
Ha3Banune npakTu4yeckoi padorsl: Peuwenue uppayuoHanibHuIX YPAGHEHU.

Heanb padorbl: HayunThcs pemath UppalluiOHAIbHBIE YPABHEHMSL.

Pesyabrarsi:
Dopmupyemovie 3nemenmul IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):
— TIK 4.1. BoisaBasats qedexTsl aBTOMOOMIIBHBIX KY30BOB;
— [TIK 6.2. IlnanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBILIEHHUE UX DKCILTyaTallHOHHBIX CBOMCTB.
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.
3HaHusA: OCHOBHbBIE METO/bI PELIEHUS UPPAIIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
ymenusi: [IpuMeHeHHEe OCHOBHBIX METO/OB pEIICHUS HUPPALMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB.
Xon pa0doThI:
HNppanuoHajibHBIM ypaBHEHUEM Ha3bIBAcTCsS YpaBHEHHE, COAEpIKAILEE HEU3BECTHOE 0] 3HAKOM
KODHSIL.
OcHOBHasi wuzesd PpElIEHHUs MPPalMOHAIBHOIO YPaBHEHHS COCTOUT B CBEIEHUU €ro K
panMoHaIbHOMY —aireOpanyeckoMy ypaBHEHMIO, KOTOpoe JH00 pPaBHOCHIBHO HCXOJIHOMY
MppalMOHATILHOMY YpaBHEHUIO, MO0 sABJsAETCS ero cieactsueM. [Ipu pemennn nppanuoHaaIbHBIX
YpaBHEHUH MPUMEHSIIOT MeTOJ BO3Be/leHHsI B cTeleHb O0OMX YacTel YpaBHEHHMS U METOJ]
BBEJICHUSI HOBOW NIEPEMEHHOM (3aMEHbI IEPEMEHHON ).
Ecnu 00e yactu mppanMoHaIbHOTO YpPaBHEHHS BO3BECTH B OJIHY M Ty K€ HEUETHYIO CTEIEHb U
OCBOOOJUTHCS OT PAJIMKAJIOB, TO MOJIYYUTCS YPaBHEHNE, paBHOCHIIBHOE HCXO/IHOMY.
IIpu BO3BEIEHUH ypaBHEHUS B YETHYIO CTEIIEHb MOIY4aeTCs ypaBHEHUE, SIBISAIOLIEECS CIEICTBUEM
UCXOJHOro. B cBsI3M ¢ 3TMM BO3MOYKHO MOSBIEHHE NOCTOPOHHUX PELICHUI ypaBHEHUS, HO HE
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BO3MOXKHa TMoOTepss KopHed. B 3ToM cimydae oOs3aTenpbHa NpPOBepPKAa HAWICHHBIX KOPHEH
MIO/ICTAHOBKOM B HCXOJIHOE YPaBHEHHUE.

MOomHBIM CPEACTBOM PELICHUS MPPALMOHAIBHBIX YPABHEHUN SIBIICTCS METOJ BBEICHUS HOBOM
nepeMeHHoI, win '"'MeTo] 3aMeHbl". MeTo 0OBIYHO MPUMEHSETCS B CIIydae, eClid B YPaBHEHUU
HEOJIHOKPAaTHO BCTPEYAETCSl HEKOTOPOE BBIPAXKEHUE, 3aBUCHIIEE OT HEU3BECTHOM BenuunHbl. Torna
MMEET CMbICI 0003HAYUTh 3TO BbIpaKEHUE KaKOH-HUOYIb HOBOM OYKBOW M IOIBITATbCS PELIMTH
YPaBHEHHE CHAyaja OTHOCUTEIIBHO BBEIECHHOM HEU3BECTHOM, a IOTOM YK€ HAUTH HCXOIHYIO
HEU3BECTHYIO. B psne ciy4aeB yaauyHO BBEACHHBIC HOBBIE HEM3BECTHBIC HHOTJA I103BOJISIOT
MOJYyYUTh pELIeHHE ObICTpee W Ipolle; HMHOrAa e 0e3 3aMeHbl PelIMTh 3a7ady BooOLIe
HEBO3MOKHO.

WHorma ynoOHee pemaTe HWppalMOHATIBHBIE YPaBHEHUS, ONpPEICTUB OO0JIACTH JIOIYCTHMBIX
3HAYEHUH U UCII0JIb3YSl PABHOCUIIbHBIE TIEPEXOJIBI.

PaccMoTpuM nprMeHEHUE TaHHbIX METOJI0B PELICHNS HPPALUOHAIBHBIX YPaBHEHUI.

IIpumep 1. Pemire ypaBHeHne V7x— 6 =x

Pemenne. Bo3senem o6e yacTH TOro ypaBHEHHsS B KBajpaT M NomyuuMm: 7x-6= x? . Pemaem
KBaJpaTHOE ypaBHEHHME: X>- 7x+ 6 =0

D =25, x1=6, x»=1.

[IpoBepsiem noayyeHHbIE PE3yIbTaThl, IOACTABIISAS B HAYAJIbHOE YCJIOBUE:!

V76 — 6 =6 BepHO

V71— 6 =1 BepHO

OtBer: 61 1

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

Pewenne. Bossesiem o6e yactu B kBajpar: (vV2x — 3)%= (Vx — 2)?
2x-3=x-2

2x-x=3-2

x=1

IIposepka: v2-1—3 =y1—2  He CemECTBYeT, CIEIOBATENBHO X=| IIOCTOPOHHHI KOPEHb.
JlaHHOE ypaBHEHHUE HE NMEET PELICHUM.
OtBer: perieHuii HeT

Mpumep 3. Peunts ypasuenne v2x + 7 =1/3x — 3
Pemenne: (V2x + 7)%=(3/3x — 3)°

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

B nmanHOM cnmyudae mpoBepka HeoOs3aTenbHa, TaK KaK HMCIOJIh30BAJICS METOJ BO3BEICHHUS 00eHux
yacTeil B HEUETHYIO CTENEHb, IPU KOTOPOU MOCTOPOHHUE KOPHU HE MOSBIISIOTCS.
OtseT: 10

Ipumep 4. Pents ypaBuenne VX + 6 - V13 — 3x = x+3

Pemenue. Bossesiem 06e uactu ypasuenns B ksaapatr (Vx + 6 V13 — 3x) 2= (x + 3)%
(x+6) - (13-3x) = (x+3)%;

13x- 3x 2+78 -18x = x> + 6x +9;

4x° +11x -69 =0;

x1=3; Xp=-— .
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[Mposepka: x1=3: Vv3+6V13 —9=3+3; 6=6
23 | 11 11 y
Xp=-" ! - # — = I0CTOPOHHHI1 KOPEHb.

OtBeT: 3

Ipumep 5. Pemuts ypaBHenne 2x + 1+ V/2x + 1 =12

Pemenue. Beenem HoBylo nepemennyro. Ilycts V2x + 1=y, Torna v2x + 1=y2.
[Tomyuaem HOBOE ypaBHeHHe: y> +y -12=0; y1=3; y»=- 4.

1) V2x+1=3;

2x +1= 3%

x=40.

2) V/2x + 1= - 4. YpaBHeHue He MMeeT KOpHeil, Tak Kak V2X + 1 >0, a uucio -4< 0.
Ortger: 40.

Mpumep 6. Peumts ypaBHenue VX +3x -2=0.

Pemenne. ITycts Vx=y, Vx=y

Honmyunm y2 +y - 2 =0; y1=-2; y2=1.

1) VYx=1, x=1

2) V/x = -2, He umeer KopHeii, T.K. Vx>0.

Ortser: 1.

Ipumep 7. Pemmts ypaBHenue vVx — 10 +vV'1 — x =6.

Pemwenne. OOGnacTh JONMyCTUMBbIX 3Ha4yeHud HemsBectHoro (OJI3) ompenensercs cucTEMOI

X—1020<:>{X210
1-x=20 x< 1

MHOKECTBE J€HCTBUTENIBHBIX YHCEI.

HCPABCHCTB { KOTOpas peH_IeHI/Iﬁ HEC UMCCT. YpaBHeHHe HC OIIPCACIICHO B

OTBeT: HeT pelIeHu.
3agaHus 1J19 NIPAKTHYECKOH padoThI:
Pemnte ypaBHeHMS:

14/3x - 5=+9 - 7x 12. V2 -x=2x+6.
2.V6x — 11=x-1 13.V2x2 -x + 6 =5+ 2x.
3. x-5=V7x =23 14.7-vx+1=2

4.2 —x%-x=1 15. V6 + x- V6 — x =x
5. vVx + ¥Yx =20 16. VI +x V5 —x =2V2
6.V4 —x+/5+x=3 17.18-Vx+2=12
7.V5x—1-43x—2-V/x—1=0 18. 5++/x—1=3

8. Vx+45 - VYx—16 =1 19.4/3x = 7 -3 =x
9.42x+7-2=x 20. 6 +V/5x — 7 =2
10.Vx+13=12-VYx + 13 21. Vx—2=-2

11. V16 — Vx+1=4 22.(3-Vx—=2)-(4—V2x=1)=0

MMPAKTUYECKAS PABOTA Ne 14
Ha3Banue npaxkTuyeckoii padorsl: Peuwenue uppayuoHaibHulx HEPABeHCMS.

Heas pabdorbl: HayunThes pemars nppauuoHalIbHbIE HEPABEHCTBA.
Pesyabrarnl:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepirycanue):
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— TIK 4.1. BoisaBasaTs qeeKkTsl aBTOMOOMIIBHBIX KY30BOB;
— 11K 6.2. IInanupoBaTh B3aM03aMEHSAEMOCTb Y3JI0B U arperaroB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBIIICHUE UX AKCIUTYaTal[HOHHBIX CBOMCTB.
memanpeomemnsie. MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie. 11P6 02, ITP6 04, ITP6 05, TPy 06, ITPy 07, ITPy 08.
3HaHMA: OCHOBHBIE METO/IbI PEILICHHS UPPALMOHAIBHBIX YPaBHEHUH U HEPaBEHCTB.
ymenusi: [IpyMeHeHHE OCHOBHBIX METOJOB PpEIICHUS HPPAMOHAIBHBIX YpaBHEHHUH H
HEpPaBEHCTB.
Xopn padorhr:
[Ton wppanuMoOHAJLHBIM HEPABEHCTBOM I[TOHMMAIOT HEPABEHCTBO, B KOTOPOM HEWU3BECTHBIC
BEJIMYMHBI HAXOSATCS MOJ] 3HAKOM KOPHSI.
Cnoco0 pemeHHMsi TakUX HEpPaBEHCTB COCTOMT B IPeoOpa3oBaHMM HMX K pallMOHAIbHBIM
HEpaBEHCTBAM IIyTE€M BO3Be/IeHHsI 00euX 4acTeil HepaBeHCTBA B CTENEHb.
Pemenne wuppaunMoHaIbHBIX HEPABEHCTB OCIOXKHIETCS TeM OOCTOSTENbCTBOM, YTO 37ECh
HCKJIIOYE€HAa BO3MOXKHOCTh IIPOBEPKH, B CBSI3U C ITHMM HEOOXOAMMO CTapaTbcsi JenaTb BcCe
peoOpa3oBaHUS PAaBHOCHIBLHBIMH.
[Tpu pemeHnn MppanMoHaIbHBIX HEPABEHCTB HYKHO 3alIOMHUTH ITPABHIIO:
— npu 6036edenuu obeux uacmeli HePaBeHCMBA 6 HEYemHylo Cmenenb 6ce20d NOoJYyYaemcs
HEepPaseHcmeo, pagHOCUNbHOE OAHHOM) HEPABEeHCMEY,

— ecau obe yacmu HepaeeHcmed 6036800M 8 VeWIHyIO CMmMeneHb, mo noay4umcs HepaserHcmaeo,
PABHOCUTIbHOE MC.X'OOHOM)/ MmMOJIbKO 6 mom ciydae, eciu 0be yacmu ucxo0Ho020 HepaseHcmea
HeompuyamelbHbl.

Ho ecnu npu penieHuu ypaBHEHH B pe3ysbTaTe BO3BECHHUS YETHYIO CTETIEHb Mbl MOTJIM MOIY4YUTh
MIOCTOPOHHUE KOPHH (KOTOpBIE, KaK MPaBUJIO JETKO MPOBEPUTH) U HE MOIJHU MOTEPATh KOPHH, TO
KOpPHU HepaBeHCTBa NpU O€3yMHOM BO3BEJCHMM B YETHYIO CTENEHb MOTI'YT OJAHOBPEMEHHO M
TEPATHCS, U IPUOOPETATHCS.

VppalioHalbHOE HEPABEHCTBO ./ f(y) < g(x) Wi /fx) < g(X) paBHOCHIBHO cHCTEME
HEPaBEHCTB:

fx)=0 f(x)=0
gx) =0 unu gx)=0
f) <g*(® f® < g*®)
VppanmoHansHoe HepaBeHCTBO \/fry > gy WiH \[f)> G(x) PABHOCHIILHO COBOKYITHOCTH JBYX
fx)=0 f(x) =0
cucteM HepaBeHcTB: {4 g(x) =0 {g gg i g wiu gx)=0 {g gg i 8
f) > g*(® ) = g%(%) =

B cBs3K ¢ 3TUM OCHOBHBIM METOJOM DPEIIEHUS UPPALUOHAIBHBIX HEPABEHCTB SIBIISIETCS CBEJICHUE
HCXOJHOTO HEPABEHCTBA K PABHOCWIBHOM CHCTEME WM COBOKYIMHOCTH CHUCTEM DPAalMOHAIbHBIX
HEPABEHCTB.

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

Pemenne. 3amMernM, 4TO MpaBas 4acTO 3TOr0 HEPABEHCTBA OTPUIIATENIbBHA, B TO BpeMs Kak JeBas
yacTh HEOTpHUIATeNIbHA MPU BCEX 3HAYEHMSIX X, MPU KOTOPBIX OHa omperesieHa. B cBs3u ¢ 3tum
HEPABEHCTBO PEIICHUI HE UMEET.
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OtBeT. Pemennii ger.

IIpumep 2. Pemuts HepaBeHCTBO V5X — 9 <4,

Pemenne. O06macTh onpeneicHus 1aHHOTO HEpaBeHCTBA 5x-9>0, x > 1,8.

O0e yacTi HepaBEHCTBA HEOTPUIIATEIHHBI, BO3BEAEM UX B KBaJpar: 5x-9< 16, x < 5.

Haiinem nepecedyeHre moydeHHOTO MHOYKECTBA PEUICHHUH ¢ 00JIACTBIO OINPEICICHHSI HEPABCHCTBA,

noiayunm 1,8 <x <5.

Otser : [1,8; 5)

IMpumep 3. Pemnths HepaBeHCTBO V3 — X > 7.

Pemenue. O6Gmacth onpeeneHus JaHHOTO HepaBeHCcTBa 3-x >0, x<3.

O0e JacTu HepaBEHCTBAa HEOTPHUIIATEIBHBI, BO3BEJEM UX B KBajapaT: 3-x> 49, -x > 46, x < -46.

Haiinem nepeceueHne moJiy4eHHOTO MHOXECTBA PEIIEHUN C 00JIACTBIO OIPE/ICIICHHUs] HEPaBEHCTBA,
x<3

x < —46

«MEHBIIIE MEHBIIIETO», HTaK X < —46.

OtBer: (—0; —46).

IIpumep 4. Peiuts HepaBeHCTBO V6X + 3 < 3X.

T.C. pCHICHUC CUCTCMBI: { HNmeem JBa HCPABCHCTBA C OAMHAKOBBIM 3HAKOM, BCIIOMHHM:

6x+ 3 =0,
Perienue. JJaHHOE HEPABEHCTBO PABHOCHIILHO CHCTEME HEPABEHCTR: 3x =0,
6x + 3 < (3%)?
HaiizieM peneHus Kaxaoro U3 HEPaBEHCTR:
1) 6x+3>0, x>05.

2)3x >0, x=0.
3) 6x+3< (3x)?, -Ox?+6x+3<0, 3x2-2x-1>0,  pemaeM KBaJpaTHOE ypaBHEHHE, HAXOIHM
x1=1, x2=-1/3. IlpumeHum MeTOa MHTEpBAIOB: X< -1/3, x>1.
x = —0,5,
x =0,

3anuieM penieHus! CUCTEMBI: ITomygaem x>1.

1
x < —3 UX > 1.

Otser: (1; +).

3agaHus 1J19 NIPAKTHYECKOH padoThI:

Pemnte HepaBeHCTBA.

1. x4+ 1>x-1, 7. V3 —x>x-1,
2. 7 -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.

MMPAKTUYECKAS PABOTA Ne 15
Ha3Banue mnpaxkTuyeckoid padoTwl: /Jccrnedosanue ceolicmé u nocmpoenue epaguka
noKazamenvHou yHKYuu.

Leab padoThl: HAYYUTHCS CTPOUTDH IPaUKH MOKA3ATETbHBIX (QYHKIIHM.

Pesyabrarnl:
@Dopmupyemvie rnemenmot IIK (npoghpeccuonanvno opuenmupogannoe cooepircanue):
— TIK 4.1. BoisaBasats qedexTsl aBTOMOOMIIBHBIX KY30BOB;
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— 1IK 6.2. [InanupoBaTh B3aUM0O3aMEHSIEMOCTD y3JIOB U arperaToB aBTOTPAHCIOPTHOIO CPENCTBA
Y TIOBBIIIEHHUE UX KCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnwie: MPII1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemmnosie: 11P6 05, [TPy 06, [TPy 07, TPy 08.
3HAHMSA:
— IlonsaTue nokazarenpbHOU (PYHKITHH.
— IlonsTHe 0 cBOMCTBaX MoOKa3aTeIbHON (PYHKIUH.
ymenus: [loctpoenue rpagkoB moka3aTesIbHbBIX (QYHKIHI.
Xox pabdoThI:
Ocnoegnule ceoiicmea nokazamenvHou yynkyuu 'y = a* npu a >1:
1. Ob6nactp onpenenenust GyHKIIUN — BCS YUCIOBAs IpsMast y
2. OGnacth 3HaueHU# QyHKIMH — IpoMexyTok (0; +00)
3. DyHKUHKA CTPOr0O MOHOTOHHO BO3PAaCcTaeT HA BCEH YHUCIIOBOM
MPSIMO#A, TO €CTh, €CITU X1 < Xo, TO a*l < a*2
4. Tpabuk mokazarenpbHOM (yHKIME ¢ ocHoBaHMeM a >1
n300paxEH Ha pUCYHKE 1.
Ocnosnvle ceoiicmea nokazamenvHou yukyuu 'y = a* npu 0< a 1
<1: T
1. O6nactp  ompeaencHus
(GYHKIIMM — BCS UMCIIOBAs MpsimMast.
2. Oo6acts 3HaueHnil GyHKIUH — MPoMexyToK (0; +00)

y:ax’a;:l

] r

3. @®yHKIMS CTPOrO0 MOHOTOHHO YOBIBaeT Ha Bcell
Y=enhta=l L ypenoBoi IPAMOL, TO €CTb, eCii Xy < X,,T0 a*1 > a2
4. I'padux nmoxazatensHON QyHKIMH ¢ ocHOBaHueM 0< a
<1 u300paxk€H Ha PUCYHKE 2.

. \_ 3ananus AJs1 NPAKTUYECKOH padoThI:

0 1. OTBeTbTE HA BOIIPOCHI:

a) [louemy QpyHKIMS y=a" Ha3bIBa€TCS MOKA3aTEIbHON?
0) Kakue 3HaueHus: MOKET MPUHUMATh IlepeMeHHast X?
B) [Touemy npu a<0 nokasarenbHas GyHKIUS HE ompeaeeHa’?
r) 13 npuBeaeHHBIX HUXe QYHKIMHA yKaKUTe MOKa3aTeIbHYIO:

1) y=4x-1

4

)y = ()"

3) y=x

4) y= 15

x

1) [Tpu kakux 3HAYEHUSX X BbIpaKEHUU 5° MeHblie 17

1) x>0

2) x<0

3) x>1

4) x<1
e) W3 npuBeieHHbIX HIKE PYHKIUI yKaXuUTe YObIBaIOIINE:
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3) y=(4—\/7y
o (3

1 X
2. a). 3anoaHuTe TAOJIUIly 3HAYECHUN JUIsl Kaxaou GyHkuuu y=2", y=3%, y= (—]

X -3 -2 -15 -1 -05 O 05 1 15 2 3

y
6) IloctpoiiTe Mo JaHHBIM TaOIUI[ B OJHOM CHUCTEME KOOpAMHAT TpaduKHU yKa3aHHBIX (YHKIUI
(paboraiiTe pa3HbIM LIBETOM)
3.Cnenaiite BBIBOIBI 110 pE3yJIbTaTaM IIOCTPOECHMIA;

a) OOnacTpi0 oOmpeneneHusl MOKa3aTeNbHOW (YHKIHUU SBISAETCS , TIO3TOMY €e
rpaduk 00JiaacT CBOHCTBOM

0) I'padux nr060# MokazarenbHOU (PYHKIIUU PACTIOTOKEH B , IOATOMY JIH00ast
nokaszareiabHast QyHKIHMST TPUHUMAET TOJIBKO 3HAYCHUSI.

B) IIpu mobGom a rpadux mokazarenbHOW (GYHKIMH HPOXOJUT Yepe3 TOUKY ,

IIOTOMY YTO
r) MOHOTOHHOCTB TOKa3aTeNbHOW (YHKIIUU 3aBHCUT OT : QyHkuuu y=a*
SBJISIETCS] BO3pACTAIOLIEH IIPU U yObIBaroIIel mpu

n) [lokazarensHas QyHKIUs HEe 00J1aJaET CBOMCTBAMU
e) I'padukm nByX MmokazarenbHBIX (YHKIUH CHMMETPHYHBI OTHOCHTEIHLHO OCH OpIHMHAT, €CIIN

OCHOBAHUA CTeIICHEN

4. Ha ocHOBe clieJlaHHBIX BBIBOJIOB M300pa3uTe CXEMAaTUYHO B OJTHOM cHCcTeMe KOOpAMHAT rpapuKu
byHKIUH a) y=25 uy=4"  0)y=15u y=(2/3)".

OnuimTe CBOMCTBA KAKJIOH U3 HUX.

5. OTBETHTE HA BOMPOCHI:

(3}0 2 . (3)0 6
0,2 0,6 a "
a) Touenmy 34 <34 , a 4 4

3 0,2
342 >1 a) <1
0) [Touemy * > , a

B) [louemy mnpu pemeHuH ypaBHEHHUS ZX-(X2—3X+2)=O JOCTaTOYHO PELINTh YpaBHEHUE

x* —3x+2 =0, a npu peleHun HepaBeHcTBa 2 -(X2 —3X+ 2) < 0 MOXHO mepeiTH K HEPaBEeHCTBY

x> -3x+2<07?
6.IToctpouts rpaduk nokazarenbHol GyHKIIUK (0Opaserr)
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-(3) |
y 3 2

«OCcHOBHOW» Tpaduk S

IlapamnensHbIN IepeHoc (CABUT)
B110J1b ocu OX BIpaBo Ha 2

2 CAMHUYHBIX OTPE3Ka

1 X
—(=] =2
Y (3) 2

[TapaienpHblil IepeHocC (CBUT) : : :

Bxoyb ocu OY BHU3 HA S

2 CAMHUYHBIX OTPE3Ka

ITocTpouTh cxemMaTu4ecku rpaguky ciaeTyromux GyHKIHH.

1. y=5
2. y=51
3. y=5"-1

MPAKTUYECKAS PABOTA Ne 16
Ha3panue npakTuyeckoii padorbl: Peuwenue nokazamenbhvix ypasHeHUll U HepaseHCms.
Ienb padoThl: 3aKpennUTh HABBIKK PELICHUS I10KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.
Pesyabrarnl:
Dopmupyemvie 3nemenmot I1K (npogheccuonanvno opuenmuposannoe cooepiricanue):
— TIK 4.1. BoisaBasts qeexTsl aBTOMOOMIIBHBIX KY30BOB;
— [IIK 6.2. IlnanupoBaTh B3aMMO3aMEHSIEMOCTh Y3JIOB M arperaToB aBTOTPAHCIOPTHOTO CPEICTBA
Y TIOBBIIIEHHE X KCILTyaTallHOHHBIX CBOMCTB.
memanpeomemnsie: MPII 01, MPIT 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 05, [TPy 06, [TPy 07, TPy 08.
3HaHusi: OCHOBHBIE METO/BI PELIEHHS MIOKA3aTEIbHBIX YPABHEHUIN 1 HEPABEHCTB;
yMmenusi: [IpuMeHeHHE OCHOBHBIX METOJOB pELIEHUS IOKAa3aTeNbHBIX YpaBHEHUN U
HEPaBEHCTB.
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Xox pabdoThI:
YpaBHeHHE, B KOTOPOM TMEpEeMEHHas COICPKUTCS B TIOKA3aTele CTENEHH, Ha3bIBaeTCs
NMoKAa3aTeJbHBIM.
IIpocreiiniee mokasaTeabHOEC ypaBHEHHE — 3TO ypaBHEeHUe Bua a* = b, rae a>0, a#1
VYpaBHenue a*=b He umeer KopHen, ecim b<0.
[Tpu m0OBIX TEWCTBUTEIBHBIX 3HAUCHUSAX X U Y CIIPABE/IMBBI PABCHCTBA:
a* - b* = (ab)?, a*-a¥ =a*tY, a*:a¥ =a*¥?
Cnocobvl peuienus noKazamenbHvlX YPAGHEHUIL:
1. YpaBHUBaHNE OCHOBAaHUMA.
2. BriHecenune o011ero MHOKHUTENSI 3a CKOOKH.
3. BBenenue BcioMorarenbHOM MEPEeMEHHOH (3aMeHa TePEeMEHHOM ).
4. PaznoxeHre Ha MHOXKUTEIIH.
IIpumepl. Pemuts ypaBHEHUS:
a) 3%73=27
Pemenne. Tak kak 27=3% tom mepenmmem ypaBuenme: 3%°=3% VpapHenme cBomuTCa K
ypaBHEHHUI0 3Xx—3=3, pelIrB 3TO YpaBHEHHE, TOTYyUUM X=2.
Ortger: 2.

6) (§)2x+0,2:5\/§ .

2 5 (2 2 2,2
Pemenwue: (5)2“0'2 = \/;; Torna ypaBHEHHE MOKHO MEPEIUCATH: (5)2’“0'2 = (5)5 ;

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

Ortger: 0.

Mpumep 2. 2-3**1 - 3¥=15 (MeTox BbIHECEHHUS OOLIErO MHOYKHUTENS 32 CKOOKH)

Pemrenne: 2-3%3 —3*=15; = 3%(2:3-1) = 15; 23*-5=15; > 3*=3; =2x=1

Ortser: 1.

IMpumep 3. 9% — 8-:3* —9=0 (merox BBeICHHS HOBOW MIEPEMEHHOI)

Pemrenne: 32* - 8:3¥ -9=0; 3*=t>0; t°-8t—-9=0; D=64 + 36 = 100; x1 = 9; x2 = -1; 3*=9; x=2;
3*= -1<0; pemeHmii HET

Ortser: 2.
3agaHusA 1J151 CAMOCTOAITEILHOMH PadoThI
Paboora Ha «3» Pabora Ha «4» Pabora Ha «5»
1. 3**=9; 1. 2%*242%=5; 1. 9%-23*=63;
2. 2¥14+2x72=36; 2. 9%-63%-27=0; 2. 5x_(l)x-1:4;
3. 25% 2+5%-3=0; 3. 22%-2¥1=1; e,
4, 37+ 3= 30; 3. 22 7=
4, 5%-5%2=600;
5. 9%+33%-4 = 0;

IMoka3aTeJbHBIM HEPaBEHCTBOM HA3bIBACTCS HEPABEHCTBO, B KOTOPOM HEHM3BECTHOE BXOWT B
MOKa3aTelb CTCTICHH.

1.PenieHune mokazarebHBIX HEPABEHCTB YaCTO CBOJUTCS K BUIY a®< g9 (gf)> ge) ),

KOTOPBIC PEIIAOTCSI C TOMOIIBIO CBOMCTB MOKA3aTebHOM (QyHKIHH:

ecmu a@>1, To moka3zarenbHas QYHKUUS 6ospacmarowas (00dbIIEMYy 3HAYCHHIO (YHKLIHUU
COOTBETCTBYET GOJIbIIEE 3HAUCHHE apIyMeHTa), T.e.  a'd> ad®) = f(x) > g(x) ;
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ecmm  0<a<l, To mokazarenbHas QYHKIUA Yowvleaowas (O0OIbIIEMY 3HAYEHUIO (YHKIIHHA
a'™®> a9 = f(x) < g(x).
Hpumep 1:  2>>23  y=2'pospacratomas (2>1) = 5x>3 x>3/5

COOTBETCTBYET MEHbIIIEE 3HAUYCHUE apryMeHTa ), T.€.

Otset: (3/5; )

2.Cnoco6 mojcTaHOBKY (BBEJCHHE HOBOU IMEPEMEHHOM ).

IIpumep 2:

165+ 4*-2>0

42+ 45-2>0

o603HaunM 4*=t>0 = t>+t—-2>0
t?+t-2=0

tyt,==2 [t;=-2

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

4* < =2 HET pellleHui

4% > 1 4% > 40 (T.K.
BO3pacraromas)= x>0
Otset: (0 ; ).

3agaHus AJ151 CaMOCTOATEIbHOM padoThl
PemmTe ypaBHEHNS 1 HEPABEHCTBA:
0*-2¢3*=63;

X 1 X-l—A-
5 -(2)*=4;
ox 2—3)421;

4

5*-5%2= 600;
9*+33%-4 = 0;
2x?-8x+18 5, g
@ =27;

(/6) Si;

0,2* < i;
25

© © N o gk w DB

4>1,

10.
11.

12.
13.
14.

15.

16.

TO TmoKa3aTeibHas GQyHKuus y = 4%

1,5% < 2,25.
52X — 7% —35.52%X 4 35.7%¥ >
2x2 > (%)2)(—3
¥ —n?* >0
1\2x x2+43,75
(2 < (/5)
(%)10)( > 642%—;:2

2
34x+3 < (l)x?
=)

IMPAKTUYECKAS PABOTA Ne 17
Ha3Banue mnpakTtuyeckoil padoTwl: [IpumeneHue nokazamenvbHOU U CMENeHHOU QOYHKYULL 6

ﬂpMKflLl()Hblx 3a0a4ax mexHoI02UYecKo2o I”lpO(pLUlﬂ.

lleJlb pa60mb1: HayIII/ITBCSI HCIIOJIB30BaTh Fpa(l)I/IKI/I U CBOMCTBA IOKA3aTEIbHONM M CTEIEHHOM

(GyHKIMN 1715 pelieHus MPUKIaIHbIX 3a/1a4.

PesyabTarsl:

Dopmupyemoie 3nemenmol IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 4.1. BoiaBnsaTh AeQeKThl aBTOMOOUIBHBIX KY30BOB;

— 11K 6.2. IInanupoBaTh B3aMMO3aMEHSEMOCTb Y3JI0B U arperaroB aBTOTPAaHCIIOPTHOT'O CPEICTBA

1 IOBBINICHUEC UX SKCILTyaTallMOHHBIX CBOMCTB.
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memanpeomemnsie. MPIT 01, MPII 04, MPIT 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnosie: 11P6 01, ITP6 04, TTP6 05, ITP6 06, ITP6 14, TPy 08, TPy 17, TTPy19.
3HaHus: [loka3aTenbHas U cTeneHHas pyHKINU, MX CBOMCTBA U rpaduK;
ymenus: HpI/IMeHeHI/Ie OCHOBHBIX CBOWUCTB U I‘pa(l)I/IKOB CTCIICHHBIX W IOKA3aTCJIIBHBIX
GYHKIMHA 1S peIIeHUs MPUKIIATHBIX 3a/1a4.
Xox padoThI:
1) Hcnonp3ys pas3iudHble HCTOYHHKA HHPOPMAIUMH, HaiauTe (OPMYJIbL, OMUCHIBAIOIINE
CJIEIYIOIINE TTPOLIECCHI:
— Poct pa3zan4HBIX MUKPOOPTaHU3MOB, OaKTEpUH, IPOXOKEH U (PEPMEHTOB ...
— JlaBieHue BO3yXa U3MEHSETCS 10 3aKOHY ...
— 3aKkoH pocTa JPEBECUHHBI ...
— IIpormecc u3MeHeHHs TEMIIEPaTyPbl YaHUKA MTPU KUTICHUH ...
— 3aKoH NOTJIONICHUSI CBETa CPEIOH ...
2) H3BecTHO YTBEp)KICHHE, YTO KOJMYECTBO HMHGOpPMAIMM yaBauBaeTcs Kaxapie 10 Jer,
3anumuTe GopMyay COOTBETCTBYIOIIYIO ATOMY. M300pa3uTe 3T0 HAMIISTHO.

MMPAKTUYECKAS PABOTA Ne 18
Ha3Banune npakTuyeckoi padorsl: Buiuucienue u cpagnenue 102apugmos.

Llesb padoThI: 3aKPENUTH MOHATHE JIOTapH(PMa, HAYIUTHCS BBIYUCIISTD JTOTapH(MBI.

Pesyabrarsi:
Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 4.1. BoiaBnsats AeeKTbl aBBTOMOOUIBHBIX KY30BOB;
— IIK 6.2. IlnanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBIIIICHHE WX SKCILTyaTallHOHHBIX CBOWCTB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie’ 11P6 02, I[TP6 03, ITP6 05, TTPy 06, I[TPy 07, I[1Py 08
3HAHMS:
— Ormpenenenue gorapudma.
— IlonsTue o cBoiicTBax Jorapudma.
yMenusi: Beruucnenue norapudMoB, cpaBHEeHHE JTOrapu(MOB.
Xoa padoThi:
Omnpenesienus
Jlorapudmom yucna b mo ocHoOBaHHIO a .
Ha3bIBAETCS TaKOE YKCII0, 0003HaYaeMoe Jlecamaniit norapudn: lgb = log;o b.
Harypansubiit  jorapupm: Inb =logeb, rme
e=2,71828...
Oyuknwms, 3aganHas popmynoi y = log, x, Tae a >

log, b, uto al°8aP =b. Te. a*=b e
x = log, b.
a — ocHoBaHue norapupma, a > 0,a #

0,a # 1,x € R, HazpIBaeTcs norapupmMuvecKon
1,b>0

Haiitun jgorapu¢gm — 3TO 3HAYNUT HAUTH MOKA3aTeb CTENEHH, B KOTOPYIO HAJ0
BO3BECTH OCHOBaHHUe Jorapugma, ytoObl MOJYYUTH CTOsIIEe MO Jorapudgmom
YHCJI0.
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log, 16 = 4nockonexy2* =16 log, 81= 4nocronsry3’ =81
log,32= Snockonery2> =32 log, 243 = Snocronexy3’ = 243
3agaHud 1J151 CAMOCTOSITEILHOW PadoThI:
1. CpaBHUTH uncia:
a)log, 7 u log, 23;6)log20,8 u logz1; B) logg V15 u logg 13; 1) logi%H log 1 %
3 3 12 12
2. CpaBHuthb ¢ enunuIei yucno: a) logs 41; 6) log, 3 0,1; B) log: 2,6; 1) log 7 0,4.
7
3. Pacnonosxure uncia B mopsiike Bo3pactanus: a) log, 0,7; log, 2,6; log, 0,1; log, %; log, 3,7.
1 2
6) 10g0'3 17, 10g0'3 2,7, 10g0'33; 10g0’3 E, 10g0'3 5.
4.Bbruucnuts: log, % + log, 64 + 1g 100.

5.Beruucnuts: log, 4 - logs 27 :log, 6—14.

6.Berauciuts: log, log. 7 49.

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

8. Beruucnuts: 1g 1000 : 1g 100.

9. Beruncants: logs 81: logg s 2 - logs 125.

10. Beruucnuts: log, 5 3v/3: log: V49 - logs /5 .
7

MMPAKTUYECKAS PABOTA Ne 19
Ha3Banue npakTu4eckoii padorsl: [IpumeHnenue 0CHOBHbIX NPABUIL 102APUDMUPOBAHUS.
Leab padoThI: 3aKpeNUTh MOHATHE JIorapuQma, HAyYUTHCS TPUMEHATH CBOMCTBA JIOTapu(pMOB MpU
YIPOIIEHUH JIOTapU(PMUIECKUX BHIPAKECHUH.
PesyabTarnl:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BoisaBasats qeexTsl aBTOMOOMIIBHBIX KY30BOB;
— [TIK 6.2. IlnanupoBaTh B3auMO3aMEHIEMOCTh Y3JIOB 1 arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBITIICHHUE WX IKCILTyaTallHOHHBIX CBOHCTB.
memanpeomemnsie:. MPII 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, [1Py 07, TPy 08
3HAHUSL:
— Ormpenenenue gorapudma.
— IlonsTue o cBoiicTBax Jorapudma.
yMeHMusl:
— 1.Beraucnenue gorapudmMoB.
— Ilpumenenue cBoiiCTB Jorapudpmos.

Xox pa0doThI:
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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 log33% 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 CAMOCTOSITEILHON padoThI:
1.Borancnuts: logg 2 + logg 3

2.Berancnuts: 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.Berunciinrs:
log; 5

1
7.BbruncnuTs: 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.Vpocruts:logg V81 + logg Y27 + logg 19
10. Haiinure 3Hauenue Beipaxenus: 109, (9b) , ecmu log;b=3.

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

Heasb padoTbl: 3aKpenuTh MOHATHE JOTapu(Ma M CTENEHH, HAyYUThCS NPUMEHATh CBOICTBa
Jorapu(mMoB IIPU YIPOIIEHUH JIOTapU(PMUIECKUX BBIPAKECHUH.

Pesyabrarnl:
@Dopmupyemvie rnemenmot IIK (npogpeccuonanvno opuenmupogannoe cooepircanue):
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— TIK 4.1. BoisaBasaTs qeeKkTsl aBTOMOOMIIBHBIX KY30BOB;
— 11K 6.2. IInanupoBaTh B3aMMO3aMEHSEMOCTD Y3JI0B U arperaroB aBTOTPAaHCIIOPTHOI'O CPEJICTBA
Y TIOBBIIICHUE UX AKCIUTYaTal[HOHHBIX CBOMCTB.
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnste. 11P6 02, ITP6 03, ITP6 05, TTPy 06, TPy 07, TPy 08
3HAHUSL:
— Onpenenenue norapudma.
— Tlonsartue o cBoiicTBax morapudma.
yYMeHHU:
— 1.Beruncnenue morapugmos.
— IIpumeHeHue cBOWCTB JIOTapu(MOB.
Xoa padoTbI:

4
Hpumep 1. Boruncnuts 1610881 3+1082 V3

Perienue:

1 1 1
1610g81 3+10g2 4\’/§ — 1610g813 . 1610g2 4\/5 — 1610g34.3 . 1610g2 34 — 16Zlog33 . 16Zlog2 3

1 log, 3
=163-416 = =%16-21°823=2-3 =6,
log1 4-log1 3
Ipumep 2. Beruuciute 5 5 7 .

Pemenue:
log1 4-log1 3 log.-14-1og13
1 i =5 -

5 I = 510g51 4

—logs 4-log1 3 logS%-log13 1\10813 1
ST (s) = ()

log, 3
IIpumep 3. Boruncouts 11108411,

Perienue:

log, 3
11Tlogs 11 = 1110g2 3-logi14 — (1110g114)10323 — 4log23 — 2210g23 — (Zlogz 3)2 — 32 =09,

Ipumep 4. Berauciuts logg (logs 49 - log, 9).
Pemenue:
logg(logs 49 - log, 9) =
= logg(log; 7 - log, 3%) =
1 1 2
= logg(2-2-logz 7 -log; 3) = logg(4-1) =log,: 4 =§-log24 =§-2 =3
IIpumep 5. Beruucnuth 3HaueHUe BIpaxkeHUs 10g ;3,4 Va?b, ecin log, b = %.

Pemenue. [lepeiinem k sorapudmy o OCHOBaHHUIO @, MOIYYUM:

2 1 2 12 1
| a2 = log, Va?b _ logga3b3  logg a3 +log, b3 zlogs a +3log, b
OBa%p* VAT = log,a3b*  log, a3 +log, b* 3log,a+4log, b 3-1+4log,b
2 1
=§+§logab
3+ 4log, b
Tak kak no ycnoswuto log, b = i TO
2 1 2 11 3
zt=3logeb z+37 7 3
3 3 o4 3 34 _4
log 2, v a2b = = =—==—
3 + 4log, b 1 4 16
a 3+4-7
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3aganus 1J151 CaMOCTOATEILHON padoThI:

Beaucnurs.
I log; 27 2
D 70g% 2 11) log, 2-log, 18+log 3.
' log? 6-log? 2
2) 510g3 90 (l)]og3 10 12) 3 ¢ ¢ :
5 ' log 6 log, 36
13) 41086 _glom 30,

3) 4Iog2 7-log; 3

log2s 3 logs 3
g @ s, 14) (5°%° — /3 +2)2.

5*10g\/§ 7 15) Beraucnuts log % ,ecmn log, a=2

5) 91+10g0’5 27
2 2
6) (4\/5)12“09%% 16) Beraucaursb ploas (-2 | 3log, (Y3+2)"
a

7 49 log,s 5-log, \E. 17) Boraucnuts log - ab’® +log, \/%, eciu
8) log ;;(log , 25-log ; 8). g, b =l_

log; 2 2

10) 49°'°% 7,

IMPAKTUYECKAS PABOTA Ne 21
Ha3panme mnpakTHuyeckoii padoTwel: Hccrnedosanue ceolcme U nocmpoerue epaguxa
Jnocapu@muyeckolt GyHKyuu.

ey padoThl: HAYIUTHCS CTPOUTH rpaduKu JToTapuPMUIECKUX PYHKIUH.

Pesyabrarnl:
Dopmupyemote 3n1emenmul IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BoisaBasats qedexTsl aBTOMOOMIIBHBIX KY30BOB;
— [TIK 6.2. IlnanupoBaTh B3aUMO3aMEHSIEMOCTh Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA

Y TIOBBIIIEHUE X KCILTyaTallHOHHBIX CBOMCTB.
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, I[Py 08

3HAHMSA:
— Tlonsrue norapudmudeckoit GyHKIUH.
— Tlonsartue o cBoiicTBax JorapuPpmMuuecKoi GyHKIIHH.
ymenus: [loctpoenue rpagukoB iorapumMudeckux QyHKIUH.

Xopn paborhr:
Jlorapupmuueckoii HazpiBatoT QpyHKIUIO BUaa: Y= 100, x. Jlorapupmuueckas pyHKIMsS oOpaTHast
[IOKA3aTEIbHOMU.
CpoiicTBa Torapupmuyeckoi GyHKIuu:
1. ObnacTbio onpeaeneHus jorapupmudeckoi GyHKIUYU ABIsETCS MPOMEKYTOK (0;00).
2. MHOXeCTBO 3Ha4eHUH JIorapu(MUIECKON (YHKIIMU — BCS YUCIIOBASI OCh.
3. Jlorapudmudeckas GyHKIHS — HETIPEPHIBHA.
4. Jlorapudmuueckas pynkuus npu a> 0, Bozpacraer, npu a< 0, yObIBaer.
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5. TlokazarenpHass u Jorapudmudeckas (YHKIHH B3aUMHO - OOpaTHbIe, TO WX TrpaduKu
CUMMCTPUYHBI OTHOCUTCIIBHO HpSIMOfI y=x

3agaHus 1J19 NIPAKTHYeCKOH padoThI:

1. 300pa3uth cxemarnuecku rpaduk GyHKIUH, yKa3aTh €€ 00JIaCTh OMPEICICHIS H MHOXKECTBO
3HAYEHMIL:

1. y =logs; x 4. y = logix
2
2. y = log1x 5. y =logg,x
3
3. y =log, x 6. y =logos x
2. I'padpuk xaxoi pyHKINU H300paKeH Ha pUCYHKE 1: .
L3
a)y =logzx
6)y = logs x
B)y = log, x .
)y = loges(x + 1) 1!
puc 1.
a . 3. 'paduk xaxoii GpyHKIMK N300paKEH HA PUCYHKE 2:
X T a)y = logy x
2 f,-f""'f 6) y =logpsx
| B) Y = logs x
U/]‘ 5 4 5 6 5 B XF F)y=10g4x
/
f puc 2.
| | :
4. I'padux xakoi GpyHKIMU U300paKeH Ha pUCYHKeE 3: 4L |
a)y =logix—1
e —
6)y =logix +1
2
B)y = logi(x +1) of 4 N3 45 6| |x
)y =logi(x — 1) S —
2 I
}rq ~ puc.3
1 / | 5. I'papuk kaxoit pyHKIMU U300pakeH Ha PUCYHKE 4:
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a)y = logz(x — 2)
0) y = log;(x + 2)
B)y = logz x — 2
r)y =logzx+2

puc. 4

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

Yi ¥ ¥ ¥
/ E \ E q |

=y
\
1
I
1

_—
Iy

MMPAKTUYECKAS PABOTA Ne 22

Ha3panue npakTu4eckoii padorbl: Peuenue no2apupmuieckux ypasHeHui.
Leab padotbl: Ha KOHKpETHBIX MIPUMeEpPax HAyYUThCA PEIIaTh JIOTapupMUIECKIe YPAaBHEHHUS.
Pe3syabrarsi:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— 11K 4.1. BoiaBasaTh AeeKThl aBTOMOOUIBHBIX KY30BOB;
— [TIK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOT'O CPEICTBA

Y TIOBBIIICHUE UX HKCILTyaTallHOHHBIX CBOMCTB.
memanpeomemnste. MPIT 01, MPIIT 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, ITP6 03, TIP6 05, ITPy 06, [1Py 07, I[Py 08

3HAHUSL:
— Ilonsarue norapugma u ero CBONUCTB.

— Bugsl norapudmMuyueckux ypaBHEHHUH.

ymenus: [I[puMeHnenune cBONCTB orapuMoB AJisl peLeHHs JIOTapu(pMUIECKUX YpaBHEHUH.
Xox pa0doThI:
Oouwgue pekomenoayuu
1. Pemenue norapuMu4eckoro ypaBHEHHs clelyeT HauuHaTh ¢ HaxoxaeHus OJ3. s
3TOr0 HEOOXOJMMO COCTaBUTh HEPABEHCTBO WJIM CHUCTEMY HepaBeHCTB. Kaxoe BbIpaxeHHe,
CTosiIlIee TOJ| 3HAKOM Jorapudma JOKHO OBITH MOJIOKUTeNbHO. OOliee peleHre HepaBeHCTBa
(cucteMbl HEpaBEHCTB) HEOOXOAUMO U300pa3UTh Ha PUCYHKE.

2. Jlorapupmuteckoe ypaHenne HeoGxommo npusectr k ugy: 100, f(X)=10g,9(X)

HIIN Iog f(X) = b , IIPU 3TOM OCHOBAHHA BCCX JOIrapu(PMOB JOJIZKHBI OBITH paBHEL.
a p p P

3. Haiinennsle 3HaYeHHUSI HEU3BECTHOTO X HEOOX0AMMO TIpoBepuTh 1Mo O/J13.
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4. Ecru B ypaBHeHmn He HaigeHo OJI3, To HeoOxXommmo caenaTh IPOBEPKY, IMyTeM
MOJICTAHOBKY HAlICHHOTO HEM3BECTHOTO B JIOrapu(PhMHUUECKOE YpaBHEHHE.

5. Heo6x01uMO IOMHUTb, UTO OMPUUAMENbHbLE YUCAA U HOb J102ADUPMO6 He umerom.
Pemenne mo0oro morapuMUYECKOro ypaBHEHHUS TaKKE CBOJIUTCS K PEIICHUIO OJHOTO WU
HECKOJIbKUX HPOCHeNMUX 102apUupMudecKux ypasHeHuil.

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

VYpaBuenust Buzaa (1) cBogsarcs k pemenuto ypasuenuii f(X)= g(X) (moreniuposanue). [Ipu sToM

HEOOXOUMO IOMHHTh, YTO YPAaBHECHUS |Og a f(X) = |09 ag(X) u f(X)= g(X) ne paBHOCHIBHBL [Tpu

MOTEHIIMPOBAHUU MPOMCXOIUT PACIIUPEHUE OOJIACTH OMPEAETCHUS, a 3HAUUT UMEETCSl OMACHOCTh
MOSIBJIEHUSI IOCTOPOHHUX KopHeil. [IpoBepka — HausyuIiee cpeicTBO MPOTUB TAKOW OMaCHOCTH.

Vpasuenne (2) csomures wm k ypasnenmo suma (1): 109, f(X)=100,9(X)wm x suny

9(x)
f(x)=a" " (o onpenenennio norapudma).

Ipumep 1. log;(x? — 4) = log;(4x — 7)

Penienne:
1 crioco6: O/13 nanHoTO YpaBHEHHS 334a€TCS HEPABEHCTBAMHU
x2—4>0
{4X -7>0
Pemast 5Ty cuctemy HepaBEHCTB, MOTyYaeM:
X € (—0; —2) U (2; )
< G; oo) , OTKyza X € (2; o0)

Tak kak B JaHHOM ypaBHEHUHU PaBHBI JIOrapu(Mbl JBYX BEIUYUH, TO PABHBI U CaMH BEITUYHHBI.
[Tonyunm KkBapaTHOE ypaBHEHHUE:
X2 —4=4x—-7>x*—4x+3=0.
OueBuHO, uto OJ13 3TOT0 YpaBHEHUS X € (—00; 0)
T.e. npounzonuto pacmmpenre O/[3 Mo cpaBHEHUIO C IEPBOHAYAIbHBIM YPABHEHUEM.
KopHu kBaspaTHOrO ypaBHEHHS:
Xxy=1 nux,=3
Opnako B OJ13 MCXOHOTO YpaBHEHHUS MTOTAIAET TOIBKO YUCIIO X=3,
Koropoe u siBiisieTcs ero pemeHueM.
(Kopenb X=1 sBnsieTcss HOCTOPOHHUM U BO3HUK IpH paciuupenun O/13).
Ortser: 3.
2 cnoco6: IlpuBomuM JorapudMudeckoe ypaBHEHHE K BHAY X2 —4 = 4X — 7 W HaxoiuM €ro
kopun x; =1 U x, = 3.
[Tocne penieHnst KBagpaTHOTO YpaBHEHHUS ClleIaeM MPOBEPKY:

[ToncraBuM KOpeHb X4 = 1 B UCXOAHOE JIOTapU(PMUIECKOE ypaBHEHUE
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log;(12 —4) =log;(4-1—7) = log3(—3)
= log3(—3) (JiokHOE paBEHCTBO,
T.K. He CYILIeCTBYIOT JIorapudpMbl OT OTPULIATENbHbIX YKCE).

Tak kak pu NOJICTAaHOBKE KOPHSI X; = 1 MOJIy4EHO JIOKHOE PAaBEHCTBO, TO 1 He ABJIAETCS KOPHEM
HCXOJHOIO ypaBHEHUs. AHAJIOTUYHO IIPOBEPSIEM BTOPOU KOPEHb X, = 3.
log;(32 — 4) =log3(4-3 — 7) = logs5 = logs5 (MCTMHHOE PaBEHCTBO).
3 3 3 3

CJ'IG,I[OBaTeJ'IBHO, KOpC€Hb X; = 3 sBiseTCA KOpHEM HCXOJHOI'O YpaBHCHUS.

Ortser: 3.

Ipumep 2. log,(4x+3) =3
Pemenne: log,(4x + 3) =3
4x +3 =23

4x = 8-3

4x =5

1
x=1-
4

1
OtBerT: 1 "

IIpumep 3. . Pemute ypaBHeHHE log22 x-log,x—2=0

Pemenne: (1aHHOe ypaBHEHUE CBOJUTCS K KBaJIpaTHOMY YPAaBHEHUIO C IOMOIIIbIO MeTOAa
BBe/JIeHHSI HOBOI IMepeMeHHOi)

BBenem HOByIO epemenHyto 1, t=log, X, Torna ypaBHeHHE IPUMET BUJI

t?-t-2=0
D=(1)2-41(-2)=9
=22 . o, =2=11

2 2

Ecmt=1rorma: logyx=-1, x=271x :%
Ecmu t=2, torma: log,x =2,x= 22 x =4
OrTBer: %; 4

IMpumep 4. Pemure ypasuenue lg(x? + 75) — lg(x — 4) = 2

Pemenne:
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
x2+75+475=0
D =100°—-4 1 475 = 100 000 — 1900 = 8100
@ :1002+9o —o5
_1002—90 g
[Iposepka:
x; =95



1g(95% + 75) — 1g(95 — 4) = 2 = 1g(9025 + 75) — lg(91) = 2 =1g 9100 — [g91 = 2=
lg% =2 =1g100 = 2 =2=2 (BepHO).

x, =5
lg(52+75)—1g(5—-4)=2>1g(25+75) —lg(1) = 2 =1g 100 — 0 = 2= =2=2 (BepHO).
Ortser: 95; 5.
3aganus 1J151 CAMOCTOATEIBLHON padoThI

| BapuanT Il BapuanT

1l.logzx =2 (106) 1.log,x=3 (106)
2logsx = -2 (16) 2.log,x=-2 (106)
3log,(x—4) =3 (16) 3.logs(13 —x) =2 (106)
4logg(x®-1)=1 (10) 4.log,(x?-1)=3 (206)
5l19(2-5x)=1 (16) 5.1g(7-x)=-1 (106)
6.log32x—310g3x+2:0 (2 6) 6.logzx+3logzx—4=0 (20)

7. log22x+loglx=2 (206) 7.log12x- logz;x =6 (20)

2 3

8.log;(3x —5) =logz(x—3) (26) 8.log;(2x —7) = 3log(3x—1) (26)
9. Ig(x%-17)=Ig (x+3) (30) 9.log,(x — 1) = log,(x* —x — 16) (36)
10.Jogz(x + 5) + logs(x + 1) = log3 5 10. Ig (x+1) +lg (x-1)=Ig 3? (46)

(40)

HPAKTHYECKAS PABOTA Ne 23
Ha3Banue npakTu4eckoii padorsl: Peuwenue 1ocapupmuyeckux Hepagencms.

Heab padoTbl: Ha KOHKpETHBIX IPUMEpPaX HAYYUTHCA PelliaTh JorapupMuieckue HepaBeHCTBA.

Pesyabrarni:
Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— 11K 4.1. BoiaBasaTh AeQeKThl aBTOMOOUIBHBIX KY30BOB;
— TIK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTD Y3JI0B U arperaroB aBTOTPAHCTIOPTHOTO CPEJICTBA
Y TIOBBIIIIEHUE UX KCIUTYaTAaI[HOHHBIX CBOMCTB.
memanpeomemnste. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, IT1P6 03, TIP6 05, ITPy 06, [TPy 07, I[Py 08
3HAHUSL:
— Ilonsarue norapugma u ero CBONUCTB.
— Bugsl norapuMuyecKkux HEpaBEHCTB.
ymeHusi: [IpumeHeHne CBOMCTB JTOrapupMOB ISl pEIICHUS JIOTapU(PMUIECKUX HEPABEHCTB.
Xox pa0doThI:
Pemenne norapudMuyueckux HEPaBEHCTB OCHOBAHO Ha ToM, 4To QyHkuus y = log,x mnpu a>1
ABIISIETCS MOHOTOHHO BO3pacTarolieil Ha cBoeil obmactu ompenenenus, a npu 0<a<IMOHOTOHHO
yOBIBaIOIIEH HA CBOEH 00JIacTH ONpeaeIeHUs..
[Ipu mepexome OT MPOCTEHIIET0 HEPAaBEHCTBA K PaBHOCHIBHBIM CHCTEMaM HEPABEHCTB, HE
CoZiep KalIiX 3HaKa Jorapudma CleAayeT yYUTHIBaTh 00JIACTh MOIMYCTUMBIX 3HAYCHUH HMCXOIHOTO
HEPaBEHCTBA.
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[Tpu pemennn morapuMUIECKUX HEPABEHCTB MOJIB3YHTECh CIACAYIOMICH CXEMOM:

log, f(x) > log, g(X) log, f(x) < logg g(x)
a>1/ >a<l a 1 O<ax<1
{ f(x) > g(x) fO4) < g(x) { f(x) <g(x) f(x) > g(x)

g(x) >0 f(4) >0 f(x)>0 g(x) >0

Ipumep 1: log;(2x — 5)< 2
Pemenne: log;(2x — 5) < 2

logz(2x — 5) < logz 9
@Oynkius y = log; t — Bo3pacTrarias

2x—5<9 2x < 14 x <7 ]
{Zx—5>0 :’{2x>5 :”{x>2,5:”‘6(2’5’7)

Otser: (2,5;7)

log,(2-5x) < -2,

3

IMpumep 2. Pemnte HEpaBEeHCTBO:

-2
Pemenme: YuntsBas, uro — 2 = l0g 2(§) , TepexoauM K pPaBHOCHUIBHOMY HEPaBEHCTBY
3

2

2

log , (2 - 5X) <log 2(5} . Tak KaKk ocHoBaHMe Jorapudmuaeckoil Gpyukmmn Y = log 2 U pasmo
3 3 3

2 2 .
— u 0< =<1, To oHa yObIBaeT Ha cBoeil obmactu ompenenenus (npu t>0). Toraa nmomydaem:

)

log ,(2-5x) < IOgZ(%j =N 2—5x>%<:>—5x>0,25<:> x <—0,05
3 3

OrBer: (—o0; —0,05).

IMpumep 3. Pemmre HepaBeHCTBO: log 3 (5-4x) < log 3(X — 1).

Pemrenne: Tak Kak ocHoBaume noraprumudeckoii ¢pynkmmn Y =100 ;1 pasro 3>1, 10 oHa

BO3pacTacT Ha cBOei o0aacTu OIIPCACIICHUA (HpI/I t>0) Torma ucxogHoe HEPAaBCHCTBO PABHOCHUJIBHO

5-4x > 0; 4. 6 5
CUCTCMEC HCPABCHCTB = o =< X< —.
5-4x<x-1 6 5 4

X>g

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

Mpumep 4. Pemute HepaBenctso: 109 1 (X + 1) <log 1 (3X -5).
5 5
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Pemenune: Tak kak ocHOBaHHE JOorapu(PpMUUECKON GyHKIINH y= Iog 1 t paBHO % u0< % <1, 10
5

oHa yObIBaeT Ha cBoeil oOmactu ompexaeneHus (mpu t>0). Torma ucxomHoe HEpPaBEHCTBO

5
3Xx-5>0; x>§; 5 <3
& —-<X=so.

PaBHOCW/ILHO CHCTEME HEPABEHCTB |y 15 3y

X<3

2
OrBert: (15, 3].
3aganus 1J151 CAaMOCTOATEILHON padoThI:
IBapuanT lIBapuanT
llogs(3—8x) >0 (16) 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.Haitnure Haubosbliiee 1e0€ pereHne 5. Haiinure nanbouibiee 1enoe peneHne
HEPAaBEHCTBA: HEPABEHCTBA:
log,(3 —2x) —log, 13 <0 (20) log1(3x+ 1) -log1 6 >0 (20)
3 3
6.HaiinuTte HauMeHbIIee LIE10€ pEeLICHUE 6.Halinute HauMeHblIee 11e10€e pelIeHe
HEPaBEHCTBA: HEPaBEHCTBA:
log,(2x — 1) —log,(x+ 1) <0 (36) logs(3x+ 1) —logs(x —2) >0 (36)

MPAKTUYECKASI PABOTA Ne 24
Ha3Banue npaxktudeckoil padotbl: Pewenue cucmem ypasHenuti u HepaseHCmMs8 ¢ NpUMEHeHUeM
PA3UYHBIX MEMOO08.
Heab padotbl: HayuuThcs pemiath CUCTEMBI Pa3IMYHbIX YPAaBHEHUN 1 HEPABEHCTB.
Pesyabrarnl:
Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BoisaBasaTh AeeKThl aBTOMOOUIBHBIX KY30BOB;
— [TIK 6.2. IlnanupoBaTh B3aUMO3aMEHSIEMOCTh Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBIIIIEHUE UX KCIUTYaTAaI[HOHHBIX CBOMCTB.
memanpeomemnste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, ITPG 03, TIP6 05, ITPy 06, [TPy 07, TPy 08
3HaHMA: [ToHsATHE cUCTEMbI ypaBHEHHH U HEPABEHCTB.
ymenusi: PemieHue cucteM ypaBHEHMH UM HEpaBeHCTB (JIMHEHHBIX, KBaJpaTHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX ).
Xox pa0doThI:
HenuueitHple cHCTeMBI HE MMEIOT YHHBEPCAIBHOTO CIIOCO0a PEUICHHUs, MOITOMY IPH pPEHICHUH
KOHKPETHOW CHCTEMBI YpaBHEHHWH HYXHO YYUTBHIBaTh OCOOCHHOCTH 3aJaHHBIX ypaBHEHHH,
nepexos K paBHOCHIIBHBIM CHCTEMaM.
OcHOBHBIE MeTO/IbI PellIeHUs] CHCTEM HeJIMHEHHbIX YPABHEHUIA:
—  METO/I TIOJICTaHOBKH;
— METO/Jl BBE/ICHUS HOBBIX MIEPEMEHHBIX;
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— rpadudeckuii MeTox;

— MeToJ anre0panvecKkoro CIOKeHHS;

— METOJ NOYWICHHOTO YMHO)KEHHUS U JICIICHHS;
— METOJ MaTeMaTH4eCcKOoro moadopa.

3ajanus 1J151 CAaMOCTOATEILHON padoThI:
Pemnre cucreMsl ypaBHEHUN U HEPABEHCTB.

Bapuanr- | Bapuanr-I1
1 x? —y? =5, . X—y=1,
C | x+y=-1. " | xy=6.
2. 12x+1>0, 2. Ix @
1-x*<0. 2x —3 < x2.
27x — 9y’ 26x—2y :4x+y+10'
3 81* :3y+1. 3. 3x2 :311+y.
4 X+y-3=1, 3*-2Y =576,
' 3X—2y+1="2. log |y - X|=4.
Bapuanr- |11 Bapuant-1V
{H N [
. X—
Xy = —2. y_3
0,5x+1>0, 1 < X,
2. 1X=2<0, 2. <2
, 2—X 1
X —-9<0. X2 = 1.
J_ 2.y, 2X+7y =1,
3. 3 2 3 X+y X-y+2
2X—2 _2y :8 2 =4 .
J7-6x—y? =y+5, log, x=log, y =-5,
4. 4.
y=x-1. 2log, x+3log, y =0.
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IMPAKTUYECKAS PABOTA Ne 25

Ha3BaHue npakTudeckoi padorsl: Vcnonvsosanue ceolicms u epagukos hynkyuu 01 peulerus
VPAasHeHUll U HEPABEHCME.
Ilens pabomer: Hayuntbes pemath ypaBHEHUS! M HEPABEHCTBA UCMONB3Ysl CBOWCTBA (DYHKIHUI U ¢
MIOMOIIBIO TPAPHUKOB (DYHKITHIA.
PesyabTarsl:
Dopmupyemvte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BoisaBasath qeeKTsl aBTOMOOMIIBHBIX KY30BOB;
— TIK 6.2. [InanupoBaTh B3aMMO3aMEHSIEMOCTb Y3JIOB U arperaroB aBTOTPAHCIOPTHOTO CPe/ICTBA

Y TIOBBIIICHHUE X KCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnsie. MPII 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, [1Py 07, TPy 08

3HAHMSA:
— TlonsiTre 06 OCHOBHBIX CBOMCTBAX 3JIEMEHTAPHBIX (PYHKIIUH.
— Tlonsarue o rpadukax OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.
yMeHHus:

— Onpenenenue o01acTu onpeesieHus U 001acT 3HaYeHUH (PYHKINU.

— Omnpenenenre NHTEPBAJIOB BO3pacTaHUs U YObIBaHUS (QYHKIUU.
Xopn padorhl:
Oonacmo onpeoenenus.
Ecnu gynkuus 3agana ¢bopmMyinoii, To ee 001acTh ONpPEIETIeHUs — 3TO BCE 3HAUYEHHUS apTyMEHTHI,
IpH KOTOPBIX (hopMyIia uMeeT cMbIci. OTCYTCTBHUE CMBICIIA CBSI3aHO, HATIPUMEDP, CO 3HAMEHATENIEM,
pPaBHBIM HYJIIO, C OTPHUIATENIbHBIM 3HAUYEHHEM MOJKOPEHHOI0 WM MOJUIOrapu(pMHUUECKOro
BbIpaXeHUs. Pemenne mo60ro ypaBHEHHSI U HEPABEHCTBA MOIPa3yMEBAET MCIIOJIb30BaHUE 00JIacTh
OTIpeIeIICHUSI.
Ooénacmo 3nauenuii. Oz2panuueHHOCHb.
MHOxecTBO BceX 3HAUCHUH (YHKIIUM HA3BIBACTCS €€ 00IaCThIO0 3HAUCHUI.
@DyHKIUSA Ha3bIBAeTCS OTPAHUYEHHOHM cBepXy (CHHU3Y), €ciau cylecTByeT Takoe uuciao C, 4ro
f(X)<C (f(x)>C) mis moboro x u3 obmactu onpenaeneHuss. OyHKIUS HA3BIBACTCS OTPAHUUCHHOM,
€CIIM OHAa OTpaHUYEHA CBEPXY U CHU3Y. MoHOmoOnHOCHb.
@OyHKIMSA Ha3bIBAaeTCA CTPOro BO3pacTarouiel (ctporo yObIBarolei) Ha MHTepBaje X, €CIu JUIs
JTrOOBIX YMceN a U D W3 mHTepBasia X BBIMOJHIETCS YCIOBHE: W3 TOro, 4ro a>b cmemyer, 4ro
f(a)>f(b) (f(a)<f(b)). Eciu ¢yHKIMsS cTporo Bo3pacTtaeT WM CTPOro yObIBaeT Ha BCEH 00jacTu
OTIpEJIeNIeHUsI, TOBOPAT, YTO OHAa MOHOTOHHA. B 3TOM cilyuae Kakjoe 3HaueHHe (QYHKIHS
MPUHUMAET TOJBKO OJIUH pa3s.
Henpepuvienocmo.
@DyHKIMSA HEMpepbIBHA B TOUYKE, €CIIU Mpeaes (PYHKIMU B TOUKE pAaBEH €€ 3HAUEHHUIO B 3TON TOUKE.
OyHKIUHM, U3y4aeMble B IIKOJE, UM HETPEepPhIBHBI MM UMEIOT KOHEYHOE YHMCIO TOUYEK pa3pbIBa.
[IpyurHaMu pa3pbiBa OOBIYHO SIBISIOTCS HAMYME 3HAMEHATENs, KOTOPBI MOXET OBbITh paBeH
HYJIIO, WM KYCOYHOE 3a/1aHue (PYHKIUH.
Hcnonvzosanue O/13
OueBuaHO, 9YTO B OOJBIIMHCTBE CITy4aeB MPH PEIICHUH YpaBHEHH W HEPABEHCTB MBI YUUTHIBAEM
O/13. Ilonezno momuuth 0 HaiaenHoM OJI3 B mpolecce perieHus, a HE BCIOMUHATh O HEM B
nocjenHuii MoMeHT. Hanpumep, B morapuMUYECKUX HEPABEHCTBAX C IMEPEMEHHBIM OCHOBaHHEM
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nHorna OJI3 ompexnenser Bo3pacTaHWe WM YObIBaHWE Jorapudma, UYTO TIO3BOJISIET HE
paccmarpuBaTh JBa cllydas Npu peuieHMH. B 3amauax, copepxamux moaynb, O3 moxer
OJIHO3HAYHO 33JaBaTh 3HAK I10JIMOIYJIbHOTO BBIPAXKEHMUS.

WNuorna 3nanne O/[3 no3Bosger 10Ka3arh, YTO ypaBHEHHE (MM HEPABEHCTBO) HE UMEET pPEIICHU,
MHOTJa T[O3BOJSIET HAWTU pelleHus YypaBHEHMH (WM HEpPaBEHCTB) HENOCPEICTBEHHOU
nojacranoBkon uncen u3 O/13.

IIpumep 1. Pemuts ypaBHEHHE

V3 —x =logs(x — 3)

Pemenne. O[3 53TOro ypaBHEHHS COCTOMT M3 BCEX X, OJHOBPEMEHHO YOBJIETBOPSIOLINX
yenoBusiM 3 —x = 0ux —3 >0, 1. e. O[3 ecTp mycToe MHOKECTBO. DTUM PELICHUE YPABHEHUS
1 3aBEPILIAETCA, TAK KaK YCTAHOBJIEHO, YTO YPABHEHUE HE UMEET KOPHEH.

OTBeT: penieHui HeT.

IIpumep 2. Pemnth HEpaBEeHCTBO

V1I—x2 +Yx* =1 < 2% —log,(1 + x%)

Pemenune. O/[3 HepaBeHCTBA COCTOUT U3 BCEX X, OAHOBPEMEHHO YAOBJIETBOPSIOIINUX YCIOBUAM 1 —

x?>0, x*—1>0, 1.e. O3 cocTout us3 nByx uucen x; = 1 ux, = —1. [logcraBnsasg x; = 1

B HEpPaBEHCTBO, IOJIydyaeM, 4TO €ro JjeBas 4acTtb paBHa 0, mpaBas paBHa 1, T.e. x; =1 ectb
peuienue HepaBeHCTBa. [loacTaBnss x, = —1 B HEpaBEHCTBO, MMOIYYaeM UTO X, = —1 He SBISAETCS
ero peleHueM, OCKOJIbKY JIeBasi YacTh HepaBeHCTBa paBHa 0, a mpaBasi 4acTh paBHa -1/2 .

Ortger: 1.

Hcnonb3o0Banue MOHOTOHHOCTH.

Pemenne ypaBHeHMi 1 HEPABEHCTB C MCIIOJIb30BAHUEM CBOWCTBA MOHOTOHHOCTH OCHOBBIBAaETCS Ha
CIICAYIOIINX YTBEPKICHUSX.

1. [Tycte f(X) — HempepbIBHAs M CTPOrO0 MOHOTOHHAs (YHKIMS HAa MPOMEXYTKe £, TOraa
ypaBuenue f(X)=C, rme C — nmaHHas KOHCTaHTa, MOKET MMETh HE 0OJiee OJHOTO pEIICHUs Ha
MIPOMEXKYTKE £.

2. ITycts f(X) u g(X) — HenpepbiBHBIE Ha npoMmexyTke £ dyHkiwu, f(X) ctporo Bo3pacraer, a
g(X) ctporo yObIBaeT Ha 3TOM MPOMEXYTKe, Toraa ypaBHenue f(X)=g(X) moxer umerh He Ooiee
OJTHOT'O PELICHUs Ha TPOMEKYTKE £.

IIpumep 3. Pemuts ypaBHEHHE

x - 2x2+2x+3 = 64.

Pemienne. OyeBnanHo, uro X < 0 HE MOXET SBIATHCS PELICHUEM YpaBHEHHs, TaK Kak TOTJa X -
2%°+2x+3 < 0. Jlix x>0 (yHKums y = x - 2¥ *2¥*3 yenpepblBHa M CTPOTO BO3PACTAET, KAK
NPOM3BECHUE BYX HETPEPBHIBHBIX MOJOKUTEIBHBIX CTPOTO BO3PACTAIOMIMX JUIS STHX X (PYHKIIMN
f=x u g = 2¥°+2*3_ 3yauur, B 06nactu x>0 QyHKIHA ¥ = x - 2% F2¥+3 mpuHEMaeT KakI0e CBOE
3HaYeHHE POBHO B OAHOW Touke. Jlerko yBumeTh, 4To X=1 fBISETCA pEIIEHUEM YypaBHEHUS,
CIIEZIOBATEIFHO, 3TO €T0 €IMHCTBEHHOE PEIICHHE.

OrtBert: 1.

IMpumep 4. Pemute HepaBeHcTBO 2% + 3% + 4% < 3.

Pemenue. Kaxnas u3 pynkuuit y = 2%, y = 3%, y = 4%, HenpepbIBHAs U CTPOTO BO3PACTAIOIIAs
Ha BCeW OCH. 3HA4YWT, TakOW >Xe SBIsAETCS M HcXomHas ¢yHkuus y = 2% + 3% + 4%, Jlerko
yBUIEeTh, 4T0 npu x=0 ¢yakuus y = 2% +3* +4* npunumaer 3Hauenwe 3. B cuiy
HETPEPBHIBHOCTH U CTPOTOW MOHOTOHHOCTH 3TOM (yHKIMH npu x>0 umeem 2% + 3* + 4% > 3, nipu
X<0 mmeem 2* + 3* + 4* < 3. CnenoBarenbHO, pEIICHUSIMH HEpaBEHCTBA SBISIIOTCS Bee X<0.
Orser: (—;0).
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IMpumep S. Pemnts ypaBHEHHE

—Vx—2+V18—x =2,

Pemenne. OJI3 ypaBHeHus ecTh NpoMexyTok 2 < x < 18. Ha OJI3 pynxuuu f(x) = —Vx — 2 u
4

g(x) = Y18 — x HenpepslBHBI W CTPOrO YOBIBAIOT, CJIEAOBATEIBHO, HENPEPHIBHA M YOBIBAacT

byHKIUS
h(x) = —3x — 2 + V18 — x. TlosTomy Kax0e CBOE 3HAaYeHHE (yHKIHs N(X) IPHHEMAET TOTBKO

B 01HO# Touke. Tak kak h(2)=2, To x=2 siBIsieTCs €MUHCTBEHHBIM KOPHEM HCXOIHOTO YPAaBHEHHS.
OrtBer: 2.

Hcnouab3oBanue rpaukoB.

W3 Bcex MOHATHH, CBA3aHHBIX ¢ (DYHKIMEH, UCTIONb30BaHUE TPAPHUKOB MPH PEHICHUU PA3IUUYHBIX
3ajad Hambosee Oo4eBHAHO. YacTo KOpHH ypaBHEHUH, KOTOPBIE HENB3S PEHIMTh C TOMOIIBIO
JITOPUTMOB, MOKHO HalTH 1OAOOPOM, a rpaduyecku 0OOCHOBaTh MX KOJUYECTBO. I'paduueckuii
cnoco0 maér mpuOIMKEHHOE pelleHue, MOo3ToOMYy Bcerna Tpeldyer mnpoBepku. llpu pemenun
YpaBHEHUH WM HEPaBEHCTB MHOT/A IOJIE3HO PAacCMOTPETh 3CKHU3 I'paMKOB UX IPaBOil U JeBOM
yacteil. Torga 3ToT 3cku3 rpadMKOB NOMOMKET BBIACHUTb, Ha KaKMe MHOXECTBA Hal0 Pa3OUTh
YHCIIOBYIO OCh, YTOOBI Ha KaX/IOM M3 HUX PEIICHHE YPAaBHEHUS MIIM HEPABEHCTBA OBLTIO OUEBUIHO.

Ipumep 6. Pemnts HepaBeHcTBO V1 — x2 < V5 —x.
Pemenne. O/]3 HepaBeHCTBa €CTh BCe X W3
oz npomexytka [-1,1]. Ocku3bl  TpaguKoOB
dyuxmmit f(x) =vV1i—x2n gx) = V5 —x
H\F\A-_ﬂ NPEICTABICHBI Ha pHCyHKe. W3 rpaduka
ciemyer, uro i1 Bcex x wu3 O[3
= i : HEPaBEHCTBO CHpaBeIuBO. Jlokaxkem 3To.
Hns kaxnporo xe[—1,1] umeem 0 < f(x) <

1, a 119 KaXKIOT0 TaKOTO X HUMEEM, UTO Vo—x=>V4>1. 3HaynT, s Kaxaoro xe[—1,1] nmeem
f(x) <1< g(x). CnenoBarenbHo, pelliCHUEM HEpaBEHCTBA OYAYT Bce X U3 MpoMexyTka [-1,1].
Ortser: [—1;1].

Ipumep 7. Pemuts ypapuenue x2 + 2x + 3 = Va4 —x2.

YA
y=x2+2z+3
3
A(~-1,2)
2 y=2
-
|
|
I y=Vd—z2
|
: >
=2 =1 0 2 -

Pemenne. O/I3 ypaBHEHUs eCTh BCEe X U3 MPOMEXYTKa —2 < x < 2. DCKU3bl rpa@uKoB PYHKIMMA
f(x) =x%+2x+3u g(x) = V4 — x2 npexcrapieHsl Ha pucyHke. IIposeném npamyro y=2. U3
rpaduka cienyer, uyro rpaduk QyHkimu f(X) ISKUT HEe HUKE ITOH MPSAMOM, a rpapuk GYHKIHHA
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g(X) He BoIIe. [Ipu 3TOM 3TH TpauKH KacaroTCs MPsAMOi Y=2 B pa3HbIX Toukax. Clie0BaTeIbHO,

ypaBHEHHE HE MMeeT pemeHui. Jlokakem 31o. s Kaxmoro x € [—2,2] umeem V4 —x? < 2, a
x2+2x+3 = (x+1)%+ 2 > 2. Ipu >tom f(X)=2 Tonsko aus x = —1, a g(X)=2 Tonbko as x=0.
DTO0 03HAYAET, YTO ypaBHEHUE HE UMEET PEIICHHUIA.

OrtBeT: peleHuil HeT.

3ajanus 1J151 CAaMOCTOATEILHON padoThI:

1. Pemmre rpadguyecku ypaBHEHHE:

(6a30BBIi YPOBEHB)

(TOBBIIIIEHHBIN YPOBEHB )

a) 2" =-2x+8§; a) 2" —1=+/x;
0) (lj =x+11 0) 3" —1=-x
° B) 1 x—\/_—g'
B) 3" =—x+8; 3) 3’
r) 0,2° = x+6; r) 3% =x;
o) 2" =6-ux; n) 2° =3-2x—x°;
e) 3x :2X+1; e) (Ej :\/;4_1.
1 4
x) 2" =—=Xx;
2 1)*
1 ¥ )I() (E) :X3+3.
3) (—j =4+ x°
3
) 5" =6-x.

2. PemmuTh rpaguuecku HEpaBeHCTBO:
(6a30BbIil YpOBEHbB)

a) 3" >24-x; a) [x—1>25%;
5) @ <2x+5; 6) 3" 1= —Jx;
B(V2) >a-x;
B) (%) <2x+1; r) 3" > x* +5x;
X 1 "
r) (\/5) >4 —x; ) (gj >~/ X +1.
n) 2° >x* -4,

(TIOBBIIIEHHBIN YPOBEHB)

ITPAKTHYECKAS PABOTA Ne 26
Ha3Banme mnpaxktudeckoil padoTwl: [Ipumenenue mamemamuieckux memooos OJisi peuleHus
CO()@pOfCCllneflele 3a0a4 u3 pasiudHblx obnacmeri HAYKU u npaKkmuku.
Hean padoThI:
Hay‘—II/ITI)CSI MNPUMCHATE PA3JIMYHBIC MATCMATHYCCKUEC MCTOABI K PCIICHHUIO IMPAKTUYCCKHUX 3aaady,
IMPUMCEHACMBIX B pa3JIMYHBIX 00JacTax HAyKH, a TaK)K€ HABBIKOB MAaTEMATHUYCCKOI'0 MOJCIUPOBAHUA
peaNIbHBIX MPOLIECCOB.
Pe3yabTarsi:
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Dopmupyemuie Inemenmut INK (npogheccuonanvno opuenmupogannoe cooepircanue):
— TIK 4.1. BeisiBisats gedeKThl aBBTOMOOMIBHBIX KY30BOB;
— [IK 6.2. IlnanupoBaTh B3auMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y MOBBIIICHUE UX HKCILTyaTallMOHHBIX CBOMCTB.
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, ITP6 06, ITP6 14, TPy 08, I1Py 18, I1Py 19.
3HaHuA: [loHsATHE O MIPOLIEHTAaX, OCHOBHBIX CBOMCTBAX IPOOH.
ymenusi: lcrnonb3oBaHME OCHOBHBIX anreOpanmyeckux (opMya, a TakkKe CBOWCTB
IIPOLIEHTOB JUIsl pELICHUs] TPUKJIaIHbIX 3a1au.
Xopn paborhl:
3anaHus 1J51 CaMOCTOATEILHON padoThI:

Ilepeso3 zpy308, 2py30nodvemnocms
3aoaua 1. /{na nepesosxu 30 moun epyza mawiune HA0O ObLIO COenamb HECKOIbKO pPelicos.
Ho 2py3 npuwinocs nepegozume Ha mawiune, umerowel epy30no0bemMHOCMb Ha 2 MOHHbL OOoblle,
yem NAAHUPOBaAnocy. M3-3a smoezo 051 nepegosku epy3a noHadoounrocs Ha 4 pevica menvuie. Haiimu
2PY30N00BbEMHOCIb MAUIUHDL, Nepese3ulell 2py3.
3aoaua 2: ]Ins nepeBo3a rpys3a aBTOMaIIMHE IPY30MOIBEMHOCTBIO 7,5 T MPHUIILIOCH CAENATh
12 peiicoB. CKOIBKO peiicoB MpHUAETCS cAeaTh aBTOMAIIMHE TPY30M0ABEMHOCTBIO 9 T ISl 3TOrO
xe rpysa’?
3adauu na npoyenmul
3aoaua 1. 3apaboTHas 1aTa ciy>Kallero CocTaBisieT X py0, K KOTOpbIM Hauucisiercs 15% - i
kodpdunuent. M3 oOmeit cymmbr B3umaercs 10% B mencuoHHbld ¢GoHa u 1% cocraBiser
po¢Cor03HBIN B3HOC. 3apaboTHas miata obnaraetcs Takke 10% - M T010X0THBIM HAJIOTOB (KpoMe
¥ py0, paBHBIX MUHUMaJIbHOH 3apaboTHOM 1uiaTe). CocTaBbTe (HOPMYIy JJISl BBIUMCIECHUS CYMMBI,
KOTOPYIO IOJTYYUT CITYXKaITUH.
3aoaua 2. B mancuoHare B mpouuioM roay otasixano 1100 myxuuH U skeHUH. B aTom rony
YUCJIO OTABIXAIOIIMX MYXUMH yMeHblInJIoch Ha 20%, a 4ucno >KeHIIMH yBenunuyuiaoch Ha 30%.
CKOIbKO MYXXYMH M JKEHIIMH OTABIXAJO B IIAHCUOHATE B 3TOM TOAY, €CIU U3BECTHO, YTO BCETO B
3TOoM roay otabixano 1130 uenosek?
3a0aua 3. Crynent kynun ase kHurd 3a 1300 py6. Ecim Obl mepBas kHura crousna Ha 20%
J0poxe, a Bropast — Ha 25% Jelesie, TO UX 1eHbl Obuld Obl 0MHAKOBBI. CKOJBKO pyOiei cTouT
BTOpas KHUra?
3aoaua 4. Toproast 6a3a nmocraBuiia MarasuHy kaeabHyr0 IUIUTKY [0 ONTOBOH 1IeHe, KOTopas
Ha 25% Ooubllie eHBI U3TOTOBUTENA. MarasuH mpojaBaji 3Ty IUIMTKY IO IeHe, KoTopas Ha 15%
6oxbiie ontoBoil. Ho B koHue Mecsna causmi ey Ha 10%. Ckonbko pyOsiel 1Mo OTHOIIEHUIO K
IleHe M3rOTOBHUTENs MeperIaunuBaeT MOKyNaTelb 32 1M? [UINTKH, HOKYMas eé B KOHIE MecsIa Mo
nene 1035 py6. 3a 1m? ?
3a0aua 5. B cenbckoii mIKoiie ABa Kiacca. B mepBoM MOdyroaMu ycreBaeMoCTh IO Kilaccam
cocrasisia 90% u 50%, a B nenom no mkozie — 70%. Bo Bropom nonyroauu u3 nepsoro kiacca 10
YeJI0BEK MEePEeNuId B Ipyryio mkoiy. Kaxplil kjaacc moBbicui ycrneBaeMocTh Ha 1%, a B 11eJ10M 10
1IKOJIe ycreBaeMocCTh ynana Ha 3%. CKOJIbKO yyaluxcs CTajo B mKoie?
Cmapunnbvle 3a0auu
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3aoaua 1. Kymen uMen mecTUIPOLCHTHBIE O0IUTAINK, C KOTOPBIX TOJIydall exeroaHo mo 1500
p. mpoueHntHbix aeHer. [IpomaB oOmuramuu mo kypey 120 (t.e. 120% OT WX HOMHHAIBHOM
CTOMMOCTH ), YaCTh BBIPYUYCHHBIX JICHET KYIIel[ yIIOTPeOns Ha MOKYIKY AoMa, 1/3 ocTaTka MmoyoxuI
B Oank mojx 4%, a ocTalbHBIE JEHbIH B Jpyroi O6aHk mo 5%. V3 oboux OaHKOB BMECTE KYIIEll
nony4aet B rox 980 p. noxoxa. Ckoybko ObLIO 3arIauyeHo 3a 1om?
3aoaua 2. Cripocui HEKTO YUUTENs CKaXKH, CKOJIBKO y TeOsl B KJlacCe YYEHUKOB, TaK KaK X0uy
OTJaTh K TeOe B YUCHHE CBOETO ChIHA. YUUTENb OTBETUJI €CIIH MPHUJET ellle YUYCHUKOB CTOJBKO K€,
CKOJIBKO MMEI0, U MOJICTOJIBLKO, M YeTBEPTas YacTb, U TBOH CbIH, TOr/1a OyaeT y MeHsl yueHukoB 100.
CrpaiuBaercs, CKOJIbKO ObLIO y YUUTENs] YICHUKOB?
3aoaua 3. Tlocnan yenoBek m3 MockBbl Ha Bojoray, U BEJIEHO €My B XOXJICHHH CBOEM
COBEpILIATH Ha BCAKUM AeHb 1o 40 BepcT; IOTOM APYTUil YENOBEK B IPYruil [Ha cleqyrolmuii| 1eHb
IIOCJIaH B CJIEJ] €r0o, U BEJIEHO €My MATHU Ha JeHb 45 BepCT, U BEAATEIbHO €CTh, B KOJIUKHUH JE€Hb
MIOCTUTHET [ IOTOHUT |BTOPOI NIEPBOTO
3aoaua 4. lponasen npogaet manky. Ctout 10 p. [logxoaut nmokymnaresib, MEpsET U COTJACeH
B35Th, HO Y HEro ecTth TOJbKO 25 p. IIpomaBernr oTchuIaeT Majab4MKa C 3TUMH 25 p. K COCEAKE
pa3MeHnsaTh. Manbuuk npuberaer u ornaer 10+10+5. [IpoxaBen oTaaer manky u caady B 15 pyo.
UYepes kakoe TO BpeMsl MPUXOJIUT COCEIKAa U TOBOPHUT, YTO 25 p. danbliuBbie, TpeOyeT OTAaTh eif
neusru. Hy uro nenats. [Iponaserr jie3eT B Kaccy U Bo3Bpaiaer el AeHsru. Ha ckoinbko oOmManyn
npojiaBia?
3aoaua 5. CioH, CIOHHXAa U CIOHEHOK INPUIIM HAMUTHCA K 03€py, YTOObI HANUTHCS BOJBI.
CioH MOXET BBIIMUTH 03€po 3a 34, CJIOHUXA - 32 54, a CJIOHEHOK - 3a 64. 3a CKOJIbKO BPEMEHU OHH
BCE BMECTE BBINBIOT 03€pO?
3aoaua 6. Hexto B3si1 u3 cokpoBuuHuipsl 1/13. M3 Toro, uro ocranoch, Apyroit B3sut 1/17.
OctaBun ke B cokpoBumHuie 192. Mpl XOTUM Y3HaTh, CKOJBKO OBUIO B COKPOBHIIHUIIE
IIEPBOHAYAJIBHO?
Knaccuueckue 3a0auu
3aoaua 1. Tpu pblbaka BeuepoM HAJIOBWIM PBIOBI W Jieryu crnarh. [lepBbld, MPOCHYBIIKCH
yTpoM, pemma He OyauTh ocTaibHbIX. OH pasnenun pel0y U3 cajka MOPOBHY, HO OJIHA pbiOa
ocTaJiach JUIITHEHN; OH BEIOPOCHII €€ B BOMY, 3a0paJl TPEThIO YacTh YJIOBa U yexan nomMoil. Yepes yac
BCTaJ BTOPOH. Jlymasi, 4TO OH MPOCHYJICS IEPBBIM, U HE kejasi OyAUTh OCTANIbHBIX, MPOAEIIAN TO Ke
caMmoe, YTO U TepBbIi: BHIKUHYJ B BOJY JIMILHIOKO PBIOY, B35UI TPETHIO YacTh OT OCTABILIETOCs YJIOBa
u yexan. Emie uepe3 yac Bce 3TO MOBTOPHJI TPETUH PbIOAK, TOXKE CUUTAsl, YTO OH BCTAJ MEPBBIM.
KakoB 6511 ynoB?
3aoaua 2. Cemb OBDKHUKOB ¢ HOMepamu 1,2 ,...,7 yIIUIM CO CTapTa MO O4epead M MPOLLTH
JUCTAHIIMI0O — KaXIbli CO CBOEH MOCTOSIHHOM CKOpOCThiO. OKa3ajaoch, YTO KaXKIbIM JIBIKHUK
POBHO JIBaX/Ibl y4acTBOBaJl B 00ronax. (B kaxmaoM oOroHe y4acTBYIOT POBHO /iBa JIBDKHUKA — TOT,
KTO OOTOHSIET, U TOT, KOro oOroustot.) [lo okoHuanuu 3abera MOHKEH OBITH COCTABIEH MPOTOKOJI,
COCTOSIIIMKA HM3 HOMEPOB JIBDKHUKOB B mopsake ¢uHummMpoBaHus. Jlokaxure, 4To B 3abere c
OIMCaHHBIMH CBOMCTBAMHU MOXKET MOIYYUTHCS HE OoJiee IBYX Pa3IUUHbIX POTOKOJIOB.
3a0aua 3. Hesnaiika Bbmmcan mo Kpyry 11 HaTypanbHbIX uucen. s KaxabIX IBYX
COCEHUX UMCEJI OH MTOCUUTAN UX Pa3HOCTh. B pe3ynpTaTe cpequ HalICHHBIX Pa3HOCTEN OKa3aloCch
YeThIPE E€IMHHUILIBI, YEThIpE IBOMKM M TpHU Tpoilku. [lokaxwure, yto HesHalika rae-to nomycTun
OILIUOKY.
3aoaua 4. B kOMIIaHUM U3 CEMH YEJIOBEK JIIOObIE IECTh MOTYT CECTh 3a KPYIJIbIA CTOM TakK,
YTO Ka)KJbl€ JIBA COCEAa OKAXKYTCsl 3HAKOMBIMU. JIOKa)KUTE, 4TO U BCIO KOMIIAHUIO MOKHO YCaJlUTh
3a KpYyTJbli CTOJ TaK, YTO KaXKIbIe ABA COCE/IAa OKAXYTCsl 3HAKOMBIMH.
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3aoaua 5. Kynen exeronno pacxoayer 100 ¢pyHTOB CTepIMHTOB Ha COJEpKaHUE CEMbU H
MPUYMHOXKAET OCTAJBHON KamuTall Ha OAHY TpeTh. Uepe3 Tpu roma oH ctan BABoe Oorade. Kak
BEJIMK CTaJl ero Kanuran?
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banxoeckue pacuemut

3aoaua 1. buznecmen by6nukoB momyumn B 2013 rogy nmpuOsuis B pazmepe 25000 pyo®.
Kaxnplii cnemyrommii ros ero npuObuis yBennuuBanach Ha 300% 1o cpaBHEHHIO C TMPEBIAYIIMM
rosioM. CkoJnbko pyoOreit 3apadboran byonukos 3a 2016 roa?

3a0aua 2. Kommnanus "Anbda" Hadala WHBECTHPOBATH CPEJICTBA B MEPCIEKTHBHYIO OT-
pacab B 2011 roay, umes kanurtai B pazmepe 5000 nomnapos. Kaxasiii roa, Haunnas ¢ 2012 ropa,
OHa MoJty4aja npulbLib, KoTopas coctaBisuia 200% oT kanuTana npeablAYIIero roaa. A KOMIaHus
«beta» Havana MHBECTUPOBATH CPENICTBA B APYryto oTpacib B 2013 roxy, umes Karuran B pa3mepe
10000 nonnapos, u, HauuHas ¢ 2014 roma, exeroIHO MoJrydaia mpuobLIb, cocTaBisonlyro 400% ot
KaruTajia IpeapIymero roga. Ha ckoiapko 0/U1apoB KamuTall OJHOW M3 KOMMAHWH ObLT OOJbIIe
KarnuTasna 1pyroi k konity 2016 rona, ecimu npuObLIb U3 000pOTa HE U3bIMAIIACh?

3aoaua 3. Knuent B3su1 B Oanke kpeaut B paszmepe 250000 py0. na 5 ner mox 20 %
rojioBbix. Kakyto cymMmy KJIMEHT IOKEH BEPHYTh OaHKY B KOHIIE CpoKa?

3adaua 4. JlBa npustens nonoxunau B 6aHk mo 50000 pyO6. Kakaplid, IpUYEeM TEPBBIA
MOJIOKUJT JIEHBI'M Ha BKJIAJ C €KEKBapTajibHbIM HauucieHnueMm 10 %, a BTOpOW- ¢ €KEroJHBIM
Hauncnenuem 45%. Uepes roa mpuaTend MOMYYWIA JIEHBIM BMECTE C MPUYUTAIOIIUMUCST UM
npouentamu. Kto nomyuunn Gomnbiryto npuobuib?

Meouuuna

3aoaua 1. Kypc BO3AyIIHBIX BaHH HAYMHAIOT C 15 MMHYT B IEpBbII JI€Hb U YBEJIUYUBAIOT
BpeMsl ITOH Mpouenypbl B Kaxablid cienyromuil neHb Ha 10 muHyT. CKOJNBKO JIHEH cClexyer
IPUHMMATh BO3JYIIHbIE BaHHBl B YKa3aHHOM pEXUME, YTOObl JOCTHYb WX MaKCHUMalbHON
MPOAOJKUTENIBHOCTH 14 45MuH?

3adaua 2. OtnapIxaroluii, cieays COBETY Bpaua, B NEPBBIM JEHb 3aropail 5 MUHYT. A B
KKl MOCIEAYIOUINI IeHb YBEIMYMBal BpeMs MpeObIBaHUs Ha CONHIE Ha 5 MuHYT. HA Kkakoii
JIeHb BpeMs IIpeObIBaHUs Ha CoJHIe OyaeT paBHO 40 MUHYT?

3a0aua 3. BonbHOI NpPUHMMAET JEKapCTBO IO CIEAYIOUIEH cXeMe: B MEpBBbId JIeHb OH
MPUHUMAET 5 Kamelb, a B KaX/bli CIeNyIOUNi JeHb — Ha 5 Kamnenb 0oJbIlle, YeM B MPEeAbLAYIIHH.
[Ipunsas 40 kanenb, oH 3 aHs mbeT mo 40 Kamenab JEKapCTBa, a MOTOM €XEIHEBHO YMEHBIIIAET
pueM Ha 5 Kamelnb, JoBels ero a0 5 kamenb. CKONbKO MY3bIPHKOB JIEKapCTBa HY)KHO KYIUTh
0O0JLHOMY, €CJTU B KOXKJI0M cojiep kuTcs 20 MIT iekapcTBa uTo coctapiisger 250 kanens?

3aoaua 4. 1lo Ha3HaueHUIO Bpaya MalMeHTy npomnucad npenapat 10 mr mo 3 TabneTku B
neHb. Y Hero B Hamuuuu mnpenapar mo 20 mr. CKoapko TabJETOK JOJDKEH BBIIUTH MAIMEHT, HE
Hapymas yka3aHus Bpaya?

Cnopm

3adaua 1. B copeBHOBaHMU MO CTpeiabOE 3a KaKIbIH IMpoMax B CEpUHU U3 25 BBICTPEIIOB
CTPEJIOK MOoTy4an mrpadHbIe OUYKH: 3a MEPBBIN MTPOMaxX - OJHO 0YKO, 33 KKIIN MOCIEAYIOIIHI- Ha
0,5 ouka Oosmpbire, yem 3a mpeapayIuil. CKOJBKO pa3 IMomaja B IeNb CTPENOK, MOTyYUBIIANA 7
mTpadHbIX OYKOB?

3adaua 2. B yrnoBoM ceKTOpe CTaJloHa B IEPBOM Py 7 MECT, a B KQXKJIOM CJIEAYIOLIEM Ha
2 MecTa 6osblie, yeM B mpeasiayiieM. CKobKo MecT B 26-oM psiay?

3adauu c IKOI02UUECKUM COOEPIHCAHUEM

3aoaua 1. B 2010-2016 rr. Ha Tepputopun Boctouno-Kazaxcranckoit o61actu mpou3ouio
242 necHbIXx moxapoB. CKOJBKO MOXapoB ObUIO BBI3BAHO H3-32 MECTHOTO HacejeHus, eciau 4
IIPOM30ILIO [0 HEU3BECTHBIM NPUYMHAM W M3-3a Ipo3bl Ha 118 MeHbIIe, yeM u3-3a MECTHOIO
HaceneHus1? KakoB ymiep0 npuHeceHHEBIH Jiecy, €Cu AepeBo BhIpacTaeT 3a 20 JIeT U Kax10e IEePEBO
HACBIIIAET BO3IyX KHCIOPOIOM Ha Iuromany 10 M2,
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3aoaua 2. TlonpsauuKky €XEAHEBHO MEPEBBINONHSIN HOPMY IO OYMINECHHIO o3epa Ha 40
KyOOB HJIKOCTH, MO3TOMY 6 JHEBHYIO HOPMY OHHU BBINOJHMIM 32 4 1mHS. CKOJNBKO KyOOMETpOB
KHUJIKOCTH TOJPSTYMKH OYMINATIM B JIeHb? 3a CKOJBKO JHEH MOKHO OYMCTHTH BCE 03€pO, €CIU
06EM BOJIBI B 03€pe COCTABIAET 36 KM .

3adaua 3. OnHolt TpyOOH C TPOMBINUICHHBIM (PEOHOBBIM Ta3oM 3a 4,5 4 3amoaHWIN
MIOJIOBUHY LIUCTEPHBI. 3aTE€M OTKPBUIA BTOPYIO TPYOY, U 3all0JIHEHUE IIUCTEPHBI OBLIO 3aKOHYEHO 32
2,75 u. Haiiaure 06beM IUCTEPHBI, €CIH IIPOM3BOJUTEIBHOCTh BTOPOH TpyOsl 35 Mm°/u? Ilocne
3aMoJIHeHUs LUMCTEpHBI mpowusomen Beiopoc 1 % dpeonoBoro raza B armocdepy. Haitnure o0bem
BEIOpOCa Taza. OmpeienuTe, ONACeH JIM JUIS KM3HH YelloBeKa BHIOPONICHHBIH a3, eci 00beM 3 M°
CMEPTEJIEH JUIsl YEJIOBEKA.

3adaua 4. Yepe3 Tpu TpyObl HEPTSIHOE MPEANPUATHE COPOCHIIO HEPTSHOW MITaM B 03€pO.
Jlnst cOpoca Bcero He(pTAHOTO HIIaMa B 03€pO Yepe3 TPEThio TPyOy MOTPeOYyeTCs CTONBKO JKe
BpPEMEHH, CKOJIbKO IpH cOpoce dYepe3 MepByH0 M BTOPYIO OJHOBpeMEHHO. CKOJIIBKO BpEMEHHU
notpedyercss st cOpoca HE(PTAHOrO MHUIaMa uepe3 KaxIyro TpyOy, ecliu uepe3 MepBYIO
cOpachIBalOT BOAY Ha 2 ydaca ObICTpee, 4eM 4Yepe3 TPEeThio, U Ha 6 4acoB MEJJICHHEE, YeM uepes3
BTOpYI0? CKONBKO U3-32 cOpoca HEPTAHBIX OTXOJI0B MOTUOAET )KUBHOCTH B I'OJI, €CJIM B CPEHEM 32
Mecsll morudaet 12T1. pui6?

3aoaua 5. Bcero noctynuio B Bo3ayx 1048,13 Teic.T. 3arps3Hsmonmx BeniecTB. CKOJIbKO
ObUTIO BBIOPOIIEHO TBEPABIX BELIECTB, €CJIM ra3000pa3HbBIX ObUIO BhIOpomeHo Ha 771,77 THIC.T.
Menbie? Onpenenute ymepd, HAHOCUMBIA KUCIOPOY, €CJIM BBIOPOC ra3000pa3HbIX BEIIECTB B 4
pa3a omnacHee, 4eM BbIOPOC TBEP/IbIX BELIECTB.

/lpyeue 3a0auu

3aoaua 1. Bace Hanmo pemuth 490 3amau. EsxkeTHEBHO OH peIIacT Ha OJHO U TO YK€ KOJIUYe-
CTBO 3ajiau OoJIbIlIe 110 CPaBHEHUIO C MPEAbIAyIIMM JTHeM. M3BecTHO, YTO 3a MepBbIid JeHb Bacs
pewmi 5 3agay. Onpenenure, CKOJIBKO 3a/1a4 pemni Bacs B mocieaHuii 1eHb, €clii co BCEMU 3aj1a-
yaMu OH clipaBuiicd 3a 14 nHeil.

3aoaua 2. (3adoaua Hanoneona.) OnHo 3 7 IpeBHUX YyJeC CBETA — ETUNETCKUE MMUPAMU/IBI.
Camast 3HaMEeHHUTas U3 HUX — MUpaMuJia Xeorca BeIcOTol 147 M, B OCHOBaHUHU KOTOPOW KBaJpart co
CTOpPOHOM 233. eciiv U3 KaMEHHBIX OJIOKOB MUpPaMHJIbl BO3BECTU CTEHY TOJIIMHON 20 cM BOKpYr
@®paHnuy, TO KakoBa OyaeT BbICOTa 3TOM cTeHbl? CuuTaTh, 4YTO OOIIasl JJIMHA MOPCKHX H
cyxonyTHbIx rpaaun @pannun 5000 kM.

3a0aua 3. YueHUK €311 Ha aBTOOYCHYIO 3KCKYpCHIO B Jipyroit ropoa. Tyzaa aBroOyc men 2
4, a obpatHo (apyrum mytem) — 1 u 20 muH. [IIkonbHHMK 3aMeTHII, YTO MOKA3aHUs CHUAOMETpa
yBesmuminch Ha 200 km. KakoBa JuyiMHa epBoro u BTOpOro myTH?

3aoaua 4. 1lo nerenpe, nzoOperarenb IIaxmaT MOMNPOCKHI y Laps B Harpaxy 1 3epHO
TIIEHUITE! 32 TIEPBYIO KIIETKY MAXMaTHOH JOCKH, 2 — 32 BTOPYIO, 4 — 3a TPeThIo 1 T.1., 25- 32 64-10.
MOJKET JIM Iaph BBIIOJIHUTH 3Ty IPOCHOY?

3aoaua 5. ExxeromHO MPUPOCT IPEBECHHBI HAa OMBITHOM ydacTke coctamisieT 10%. Kakoe
KOJIMYECTBO JPEeBECHHBI OY/IET Ha ydacTke uepe3 10 set, eciu ceitdac ee 10° m3?

3a0aua 6. B TabauHOM JBIME OJIHOW CHUTApETHl COJACPKHUTCS MHOTO SIOBUTHIX BEIIECTB,
paspylaloMX OpraHu3M 4esjoBeka. OmnpenenuTte MPOLEHTHOE COJACPXKAHME CAMBIX STOBHTBIX
BEIIECTB — Ta0ayHOIO JIErTs, OKUCHU YIJIepoJa, OJOHUS, - B OJTHOW cUrapeTe, eciii HUKOTHHA 2%;
TabayHOTO ACTTA B 7,5 pa3 Oosibliie, 4eM HUKOTHHA; OKHCh yIJIepoja COCTaBIsIeT 3/5 OT KonudecTBa
TabaYHOTO JIETTS; MMOJOHUM COCTABISET 2/3 OT KOJIMYECTBA OKHUCH YIJIEpO/Ia.

3adaua 7. Cpenuuil Bec HoBopoxkieHHOro pedenka 3 xr 300rp. Ecnu y pebenka Kypsiuii
OTeIl, TO €ro Bec OyaeT MeHbIe cpemHero Ha 125 rp; ecnu kypsimas mMaTh — MeHbine Ha 300 rp.
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Omnpenenure, CKOJIBKO MPOILIEHTOB TEPSET B BECe HOBOPOXKACHHBIM, €CIIM: a) KYpUT namna; 0) KypuT
MaMa (OTBET OKPYTJIIUTE 10 €AUHULL).

3aoaua 8. llouranboH IleukWH momIeN Ha MEHCUI0O M PEUIMJI BBIPAILlMBATH LIBETHI IS
npogaxu. OH kynun 15 mykosur munwii mo 500 py6., HO B3onwio Tonbko 12 u3 Hux. [lomyuut am
[TeukuH MPUOBLIBL, €CITU 3TH JIMITUU OH TIpoAact 1o 750 py0. 3a 1BeTOK?

3adaua 9. llpu cTpouTenbCTBE CENBCKOTO AOMAa MOXHO HCIOJIb30BaTh OJUH U3 BYX THUIIOB
BapHaHTOB (PyHJaMeHTa: KaMeHHbIN Wi OeToHHbIN. /s kameHHoro gyHaamenta Heobxoaumo 9
TOHH npupoHoro kamus U 10 memkoB nemenTa. /s 6eronHoro gpyHaaMenTa HeoOX0UMO 8 TOHH
mebHs u 57 MemkoB 1iemMeHTa. ToHHa kamHs cTouT 1650 py6neit, mebensr crout 610 py6neit 3a
TOHHY, a MeIOK IleMeHTa crout 220 pybneit. Ckonbko pyOsel MpuaeTcs 3ariaTUTh 3a MaTepuall
s GyHIaMEHTa, €CJIM BRIOPATh CaMBbIi JeIeBbI BapuaHT?

3aoaua 10. Tlpu omutare yciyr yepe3 IUIATEKHBIA TEpPMHUHANI B3UMaeTcs Komuccus 2%.
Tepmunan npunuMaer cymmsl, kpataele 100 py6. Mecsunas miara 3a uaTepHer cocrasisier 1000
py0.. Kakylo MHUHHMaNbHYIO CyMMY IOJIOXKHTH B MPHEMHOE YCTPOMCTBO TepMHHANIa, YTOOBI Ha
cueTy GpUpMBbI, IPEIOCTABIISIIONICH HHTEPHET-YCIYTH, OKa3anack cymMma, He Menbas 1000 py6.?

3adaua 11. IlyTb TOPMOXKEHUS MO CyXOMY ac(allbTy MPU CKOPOCTHU JIBUKECHHSI aBTOMOOUIIS
60 xM/u coctasisiet npumepHo 0,039% ero ckopoctu, a Mo o0JeIeHeN0N JOPOre MyTh TOPMOKEHUS
YBEJIMUUBAETCS B 3TOM K€ ciiydae B 4 pa3za. KakoB myTb TOpMOXKEHHS aBTOMOOMIISI IIPH CKOPOCTHU
60 kmM/4 mo obnexeHenoil nopore? (MyThb TOPMOXEHHS - IMyTh, MPOWJICHHBI aBTOMOOWIEM OT
Hayajia TOPMOXKEHHUS J10 €r0 IOJIHONH OCTaHOBKH)

MMPAKTUYECKAS PABOTA Ne 27
Ha3Banue npaxktuyeckoii padorbl: Onucanue npou3zsOOCMEEHHbIX NPOUECCO8 € NOMOUBIO
epaghuxos Qhynxyuil.
Iesab pabdoThl: 3aKpENUTh HABBIKK MMOCTPOEHUS IpaduKoB (QYHKIMM, OMUCAHUS CBOMCTB (YHKIUU
o e€ rpaduky.
Pesyabrarni:
Dopmupyemote 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BoisaBasats qeexTsl aBTOMOOMIIBHBIX KY30BOB;
— [TIK 6.2. IlnanupoBaTh B3aUMO3aMEHSIEMOCTh Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBIIIEHUE X KCILTyaTallMOHHBIX CBOMCTB.
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, I1Py 06, [1Py 07, I[Py 08
3HAHMA: orpenienieHue PyHKIMH, e€ CBOMCTB U rpaduka.
YMEHHS: IOCTpOeHue rpaguka GyHKIUH.
Xoa padorbr:
1) [IpuBenuTe npUMEpBHl HCHOJIB30BAHUS JIMHEHHOU
GyHKIIMM B OKpYXXalollleM  MHpe, HAaydHOH H
IIPOM3BOJICTBEHHOI chepax.
2) Ha pucynke 1 wu3oOpaxéH rpaduk IBHKEHUS
nemexona u3 nyHkra B B myHkr E. Hcnons3ys stor
rpauK OTBETUTH HA BOIIPOCHI:
a) Ha xakoMm paccTosHUM OT NMyHKTa E HaxoguTcs MyHKT

B? 6) C xakoil ckopoCTbIO IBUTAJICS MENIeX0/1?

I G 0T ] S e ‘
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B) Ha xakom paccrosinum oT myHkTa B oH cnenan npusain?
r) CKOJIBKO BPEMEHHU JUTUIICS MTPUBAI?

8 biagh

1) UYepez kakoe BpeMs IOCiIE IpHBaja IIEHIEXOJ

npuObLT B MyHKT E? et T

¢) 3amucath Gopmynoi ¢pyakuuoo S(t) Ha ydacTkax .
rpaduka BC, IE, CA.
3) Pacxompl 1mpu 1nepeBo3ke rpysa JIByMs
BHJAMU KEJIE3HOJOPOKHOTO TpaHCIopTa
BBIUUCIIAIOT IO (OpMYyIIaMm:
y1= 10000 + 40x, y2= 20000 + 20x,
I/I€ X-pacCcTOsSIHUE IIEPEBO30K B KMJIOMETPAX, a y P.- Puc. 2
TPaHCIIOPTHBIE PacXoJpl IO IEPEBO3KE TIpy3a
IIEPBBIM U BTOPBIM BUAAaMM TpaHcnopra. Haiitu, Ha
KaKHe PacCTOSHUS M KAKUM BUOM TPaHCIIOPTa NMEPEBO3KU Ipy3a OyayT O6osiee 3KOHOMUYHBIMH.
4) VYkaxuTe KaKhe peajbHbIC IPOLIECCHI OMKUCHIBACT KBAApaTUIHAas (QYHKIIUS.
5) IlyTh, NpOIICHHBIN TEIOM 3a MEPBbIC t CEKYH CBOOOJHOTO MaJCHHs, MOXKET ObITh BBIYHCIICH

t? . o
no ¢opmyine h = gT , e g = 10 m/c% Tloctpoiite rpaduk 3aBucumoctd H ot t. Haiimute mo

rpaduky: a) pacCTOsiHME, KOTOpOE MPOJETUT HaJarollfii B MPONAacTh KaMEHb 3a IEpBbIe 5 c; 0)
BpeMs, 3a KOTopoe kKameHb nposietut nepsbie 100 M. Haiiaure rimyOuHy mpomacTu, eciiu majeHue
KaMHs [TpoJIoJikaiocs 15 c.

ITPAKTUYECKAS PABOTA Ne 28
HazBanue npakTudeckoil padorbl: Paouannviii Memoo usmepeHuss yeno8 epaujenus U cesazb C
2PaodyCcHol Mepol.
Henap padorel: HayunThcs mepeBOAUTH OHY MEPY YIJIOB B IPYTYIO.

PesynabTarsi:
Dopmupyemuie r3nemenmut IIK (npogpeccuonanvno opuenmuposannoe cooepircanue):
— TIK 4.1. BeisBaste qedeKTsl aBTOMOOMIBHBIX KY30BOB;
— [TIK 6.2. IlnanupoBaTh B3auMO3aMEHSIEMOCTh Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBIIIICHUE UX AKCIUTyaTaIl[HOHHBIX CBOMCTB.
memanpeomemnste: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: 11P6 01, ITPy 06.
3HaHus: [ToHsTHE O IpayCHON U paAMaHHON Mepe yriia.
ymenusi: [lepeBoj rpaaycHoi Mephl B paluaHHYIO U 0OpaTHO.
Xoa padoThi:
PopMyia nepexoia OT rpayCHON MephI K paIMaHHOM!

T
o pao = -af
P 180"
a =135°
Hamopuwmep.
PP oy pao=—T 1350 =7
180 4

®opmyna nepexoa oT paJuaHHOW Mepbl K T'PaJyCHOM:
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0
a’ = 180" 2z =120°
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JUIMHA IYTH OKPY>KHOCTH

R 2
S=—«a
[Inomaaes KpYroBoro cekTopa paauyca R 2
3agaHus 1J151 CAMOCTOAITEILHON padoThI:
Bapuanr 1
1. IlepeBenuTe naHHbIe YUCIIAa U3 TPaTyCHOI Mephl B paauannyro: 75°,10°,144°,1080°.

o n 5t 11w
2. HepeBez[HTe JaHHBIC YK CJIa U3 paJuaHHON MEPHBI B TPayCHYIO: E ; E; T

3. Kakoi KOOpI[PIHB.THOﬁ YCTBCPTHU COOTBCTCTBYCT YI'OJI:

431° - 731° E - 531° n 13m

6 4 3

4. Pagnyc okpyxHOCTH paBeH 2 cM, ¢ =30°. Haiitu miomanb cekropa B cm?

5. Ayra nnmunoit 0,25M ctsaruBaet neHTpaibHbIi yroiu 0,5 pan. Halitu paguyc okpy’HOCTH

Bapmuanr 2

1. TlepeBemuTe NaHHBIC YUCIIA U3 TPATyCHOM MephI B paanannyro: 15° 18°,108°, 720°.
. 7m 13

2. [lepeBenuTe MaHHBIE YKCIA U3 PAJAMAHHON MEpHI B TPaTyCHYIO: % ; %; Tn

3. Kakoli KOOpJMHATHO! YETBEPTU COOTBETCTBYET YIOJI:

531°  -631° T -431° 31 16m

6 4 3

4. Pannyc okpykHOCTH paBeH 2 cM, o =150°. HaliTn momans cekropa.
5. Ayra mymnou 0,49 M ctaruBaet neHTpanbHbiid yrou 0,7 pan. Haiitu paguyc OKpyXHOCTH.

IMPAKTUYECKASI PABOTA Ne 29
Ha3Banue npaktuueckoil padorwl: [lpumenenue OCHOBHbIX MPULOHOMEMPUYECKUX MONCOECNE
0151 8LIYUCTICHUS 3HAYEHUL MPULOHOMEMPUYECKUX QYHKYULL NO OOHOU U3 HUX.

Ileny pabomer: HayuuThCcsi HAXOIUTh 3HAUYEHUS TPUTOHOMETPUYECKMX (YHKIMH, HCIONIB3YS
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.

Pesyabrarnl:
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Dopmupyemuie Inemenmut INK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— TIK 4.1. BeisiBisats gedeKThl aBBTOMOOMIBHBIX KY30BOB;
— IIK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBa
Y TIOBBIIICHHUE X KCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie. 11P6 01, TPy 06.
3HAHMSA:
— Ilondartue o cuHyce, KOCUHYCE, TAHTCHCE U KOTAHT€HCE.
— 3HaK¥ TPUTOHOMETPUYECKHUX (YHKITUH 110 YETBEPTSIM.
— IlonsiTHe 06 OCHOBHOM TPUTOHOMETPUUECKOM TOXKIECTBE U €TO CIIC/ICTBUSIX.
yMeHus: lcrnonb30BaHHME OCHOBHOTO TPUTOHOMETPUYECKOTO TOXIECTBA W CBOMCTB
TPUTOHOMETPUYECKUX (PYHKIHMA JUIS  ONPENeTCHHs] 3HAYCHUH TPUTOHOMETPUUYECCKUX
(GyHKIMIA.
Xoa padoTbI:
OcHogHoe mpuecoHoMempuyecKoe moricoecmso U cie0Cmsusl U3 He2o:

. 1 V4
cos’ o +sin’a =1; 1+tg’a=———,a#=+7an,neZ;
. COS™
tger =% seca = L azZiannez; 1
9 _COS(X’ _COSa’ 2 ! ’ 1+Ct920{=—_ 7 ,a#=nan, neZ,
SIN" o
cosa 1
Cctgog =——,coseca =——,a#zN,Ne’, V4
sina sina tga -ctga =1, a;tEn, neZ.
3ananus AJ51 CaMOCTOAITEJILHON padoThI:
Ne Bapmuanr 1 Ne Bapmuant 2
1 | BeruucauTh 3HAYCHHUE BBIPAKCHUS 1 | BeluuC/IHATh 3HAYCHUE BBIPAKCHUS
12- cos o -4,5. ecnu 3,5-sin a-1,5 , ecin
. 2v2 43
Sin 0=—— MNpu 0<a<§ COS 0.=—— TpH O<a<g.
2 | BerumcnuTh 3HaYCHHUE BBIPAKCHUS 2 | BeiunciuTh 3HaUCHUE BBIPAKCHUS
3cos? a- 6 +3sin? a 5sin® o, +0,61 +5 cos® a
npu cos a=-0.3. npu sin o= -0.4.
3 | BerumcnuTh 3HaYCHHUE BBIPAKCHUS 3 | BeiuuciauTh 3HaUCHUE BBIPAKCHUS
2 cos? o+ 1 26 cos? a. - 1
1 1
npn tg o= 3 npu tg o= S
4 | .Yopocrure: 4 | Yopocture:
cos?a-tg?a:(1-cos?a). sina-ctg?o:(1-sina)
5 | Yopocture: 5 | Yopocture:
(2+cosa) (2- cosa)+ (3+cosa) (3- cosa)+
+(2- sina) (2+sina). +(3- sin a) (3+sina).
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6 | Yopocrure: 6 | Yopocrure:
cost—1 cost+l sint—-1 sint+1
sint sint cost cost ’
7 | Yopocrure: 7 Ynupocture:
1-sinx cosx 1+cosx sinx
cosx  1+sinx’ sinx 1-cosx '
8 | Ymopocrure: 8 | Yopocrure:
(sina-2cos a )+ 4 sin o cos o ( 3sin o+ 2 cos a)? - 12sin o cos o

INPAKTHYECKAS PABOTA Ne 30
Ha3paHue npakTH4ecKoii padoThl: Buinonnenue moicoecmeeHHbIX npeoopasoeanuil ¢ NOMOubIO
@opmyn npusedenus.
Hear paGorsl: Hayuutbes ucnonb3oBaThb  (HOpMYNbl  NPUBEACHUS] JJI1  BBINOJHEHUS
TOKJIECTBEHHBIX IIPE0Opa30BaHUM.

PesyabTarsl:
Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 4.1. BoiaBnsats AeeKTbl aBBTOMOOUIBHBIX KY30BOB;
— 1IK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTb Y3JI0B U arperaroB aBTOTPAHCIIOPTHOTO CPE/ICTBA
Y TIOBBIIIICHUE X IKCILTyaTallMOHHBIX CBONCTB.
memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie: 11P6 01, [1Py 06.
3HAHMS:
— IlonsTue o cuHyce, KOCUHYCE, TAHT€HCE U KOTaHT€HCE.
— Tlonsarue o popmynax mpuBeneHUS.
ymenusi: lcnonpzoBanue ¢GopMyn TpHUBEACHHUS IS YOPOUIEHUS W BBIUMCICHUS
TPUTOHOMETPUYECKUX BBIPAKEHUH.
Xon pa0doThI:

Jnst BBIYMCIIEHUS] 3HAYEHUNW TPUTOHOMETPUYECKUX (DYHKIMI JFOOOT0 yria HYKHO YMETh
CBECTH JTY 3a/7a4y K BBIYUCICHHUIO TPUTOHOMETPUYECKUX (YHKIIMM COOTBETCTBYIOIIETO OCTPOTO
yria.

C 37011 11e1hI0 HEOOXOAUMO:

1. Bocmonb3oBaTbcs MEPUOJUYHOCTHIO TPUTOHOMETPUUYECKUX (YHKIUN U JA00aBUTH (WU
BBIUECTh) K apryMeHTy (YHKIHMH IIeIo€ YHCIO TMEPHOIOB, YTOOBI B pe3ynabTaTe MOJ 3HAKOM
(GYHKIIUHM OKa3aJics yroJl, MEHBIIHHA MO MOYIIIO OJJHOTO IEPUOIA.

2

[Mpumep. sin 405°=sin (360° + 45°) = sin 45° = Y

2. Bocnons30BaThCcs CBOHCTBAMH YETHOCTH MJIM HEUETHOCTH TPUTOHOMCTPUYICCKUX (bYHKHHﬁ.
Hanpumep: tg 863° =1tg (5 - 180°-37°) =tg(-37°) =-tg 37°
cos 1313°=co0s (4 - 360° - 27°) = cos (-27°) =cos 27°.
K octpomy yrity MOKHO MepenTH, mosib3ysach (popMynaMu pUBEIEHUS.
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Dopmynamu npugedeHus HA3bIBAIOTCS (OPMYJIBL, BBIPAXKAIOIIUE TPUTOHOMETPUUYECKUE
¢byukum yrimos 90°+ ¢, 180°ta, 270°t «, 360° + & 4epes TpuroHOMeTpHUYeCKHEe GYHKIMH yIiia
a.

Yrubet 180°+ a u 360°+ o cauTaroT 00pa30BaHHBIMH OTKJIOHEHHEM (. OT TOPU30HTAIBHOU OCH;
a yriabl 90°+ o 1 270°+ o — OTKJIOHEHHEM YTJia o OT BEPTUKAJIBbHOU OCH.

IIpasuna npusedenus: B neBoit yactTi GopMysIbl IPUBEACHUS CTOUT MPUBOAUMAS (HYHKITHSL.

. Ecau yeon obpaszosan omrioneHuem om 20pu30HmMalbHOU ocu, m.e., mo Ha3eaHue QyHKyuu
He U3MEHAemcsl, d 3HaK bepémcs mom, KOMopbulil UMeem UCX0OHAsl QYYHKYUs B TAHHON YETBEPTH.

Hanpuwmep, sin (180°- a) =sin a, cos (180°-a) = - cOS a.

Il.  Ecnu yeon obpazosan omkionenuem om epmMuKdaIbHOU OCU, MO HA36aHUe @QYHKYUU
uzmensiemcs (SIN na COS, tg Ha Ctg), a 3nax Oepémcsi mom, KOMOPLIIL UMeem UCXOOHAS PYHKYUSL 8
OaHHOU Yemeepmu.

Hanpumep, sin (90°t « )=cos a, co0s (270°-a) = - sin a.

[Mpumepsi: CocraButh (opmynbl mpuBeaeHus i 1) C0S(360°-C) u 2) ctg(90°+ ) nHa
OCHOBAHMM YKa3aHHBIX MPaBUIL.

1) Yron 360°-Q mnonyd4eH OTKIOHEHHWEM yria (X OT TOPU30HTAIBLHOM OCH, MOITOMY B
npaBoii yacti GOpMyJIbl IPUBEAEHUS cTaBuTCs Mexoanas pynkuus, T.e. COSA co 3nakoM «+» wam
«» . Ecmu yron & octpbiii, To yron 360°- (X sABisieTcsl yrioM 4€TBEPTOW YETBEPTHU, B KOTOPOU
KOCHHYC MOJIOKHUTENBHBIN, ClIe0BaTeIbHO, COS(360°- & ) = coS X .

2) Yron 90°+ (X mnonydeH OTKIaAbIBaHUEM yria (f OT BEPTUKAIBHOM OCH, MO3ITOMY B
dbopmyne npusenenus Gpynkuus ctg(90°+ & ) nepeiiner B ko-pyHKIHIO 1g & CO 3HAKOM «+» UITH «-
». Ecn yron & — octpslid, To yroa 90°+ & ecTh yroj BTOpPOM YETBEPTHU, B KOTOPOU KOTAHTEHC
OTPHIIATENILHBIN, CIICI0BATEIBHO, Ctg(90°+ O )= -tg (X .
3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:

Bapmuanr 1.

1. VnpoctuTs BeIpaxkeHue:

3 V4 . T . (37
ctg (—7[+aj‘tg (——a}cos(zr—a)sm(a ——j+sm(——aj-cos(7z+a)
5) 2 2 2 2 .

2. BBIYHCIIUTD:

tg (gﬂ—aj-tg(ﬂ+a)—COS(%+a)~Sin(7r+a)
a)

. 57 r S5t . 407 117
a) sin—: 60)cos| —— |; tg—, Sin—:  0)ctg —.
) s djoos( - f e gt o
v sin(—225°) - cos(—120°) - tg330° - ctg 240°;

Bapuanr 2.
1. YopocTuTs BeIpaskeHue:

sin(ﬁ—ﬂ)-cos(B—”—ﬁ)+ctg (§7r+ﬂj-ctg (7—p)
a) 2 2 ;

COS(gﬂ'—a) -sin(z —a) +cos(2z — ) - sin(«x —%) +tg9(r—a) -tg(gﬂ—a)
0)
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2. BEUHCINTD:

. 11x 4 137 . 297 21
a) sih—: 6)cos| —— |; tg—: sSin—: 0)ctg| —— |.
) 3 ) ( 3j 6)g4 2) 2 )cg( 3)

sin315°cos(~210° ) -g300°- cty (-240°)

r) ;
Bapwuanr 3.
1. YopocTuTh BhIpaxeHue:

Sin(gﬂ—aj-COS(a—ZH)+tg(§7f+a)-tg(7[—0()
2) 2 2 :
. 3 >
sin(7-a)-cos PUAL +c0s° (37— ) +19 (37 + ) -cty(7 - )
0)
2. Buamciauts:
157 13m . 31m 41m 3n
a)tg T6)cos(— T) B) Sin Tr)ctg e mnctg(— T)
2 cos(—210")-sin330° -tg120° - ctg(-300°)

Bapuanr 4.
1. YpocTtuts BeIpakeHHUE:

cos(z+,8)-sin(§7r+ﬂ)—ctg (B—7)-ctg (ﬁz—ﬂj
a) 2 2 :

Sin(gﬂ'—a)-COS(ﬂ'—a) +sin(37z—a)-cos(%—a) +tg(7 - ) -tg(gfera)

6)

2. Berauciaurs:
6lm 5

37m )
r) cos — p)sin(— Y

171T6t 197 ;
a) cos ——6) tg(~ ——) B) ctg — -

sin 240°-cos(—330°)-tg (-315°)- ctg420°;

r)

ITPAKTHYECKAS PABOTA Ne 31
Ha3Banue npakTu4eckoil padorbl: Boinonnenue moicoecmeeHHbix npeoopazo8aHuil ¢ NOMoubio
@opmyn cnodcenus.
Lesas padoTbl: popMHUPOBaHUE HABBIKOB HCIIOJIB30BAHMS (POPMYIT CIOKEHHS NP MPeoOpa3oBaHUU
BBIPAKCHU.
Pesyabrarnl:
Dopmupyemvie 3nemenmot I1K (npogheccuonanvno opuenmuposannoe cooepiricanue):
— TIK 4.1. BoisBasts qeeKTsl aBTOMOOMIIBHBIX KY30BOB;
— [TIK 6.2. [InanupoBath B3aMMO3aMEHSAEMOCTb y3JI0B U arperaroB aBTOTPAHCIIOPTHOTO CPEACTBA
Y TIOBBIIICHUE UX JKCILTyaTallMOHHBIX CBOMCTB.
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memanpeomemnuwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.

npeomemnusie: 11P6 01, ITPy 06.
3nanus: [lonsTre o popmynax cioxKeHus.
yMeHus:

[IpeoOpa3oBanne TPUTOHOMETPUYECKUX BBIPAKEHUH C TOMOIIBI0 (hopMyn
CJIOXKEHHUS.

Xozx padorsI:
cos(X + y)=Cosx-cosy —sin x-sin y
cos(X —y)=cosx-Ccosy+sin x-sin y
sin(x+y)=sin x-cos y +cosx-sin y
sin(x—y)=sin x-cosy —cosx-sin y

tgx+tgy
g(x+y)=—"—"—
l1—tgx-tgy
tgx —tgy
tg(x—y)=
1+tgx-tgy
. —1
clg(x+ ) = ctgx - ctgy
ctgx +ctgy
ctgx-ctgy+1
ctg(x—y) =
ctgx —ctgy
Tpumep 1. Beraucmure COS15° .
Pemenue: npeaACTaBUM 150 B BHUC pa3sHOCTU 450 - 300 . Torz[a
€0s15° = cos(45° —30°) = cos 45° - cos 30° + sin 45° - sin 30° = V2 V3 - \/25 1_JeV2 .

. 1
2 2 2 4
IIpumep 2. YUPOCTHTE BHIPAKEHUE COS(X + y)+ COS(X — Y)

Pemenne:

cos(X + )+ cos(Xx — y) = cos x-COS y —sin X-Sin y +COS X - COS y +
+8in X-SiN y =2C0S X-COS Y

3anaHus 1J151 CaMOCTOATEIbHOM padoThI:

Bapwuanrt 1

tg13° +tg47°

1. Brruncnure: a); sin 75° 0) 1_t9130 -tg47° ;

3 3r . (7
2. 3Has, yto COSx = g,7 <a <2r  Beruucnure: SIN| ——a |.
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Bapuant 2

1-tg28°-1g32°
tg28° + tg32°

1. Beruuciure: a) 0051050; 0)

: 12« T
2. 3Hag, 4To Sin o = E’E < a < 7, Beruncaure; COS| & + 5 .

Bapuanr 3

tg11° +tg34°
1-1g11°-tg34° "’

1. Bsruuciure: a) SIN 15° ; 0)

3z T
2. 3Hag, uto COSax =-0.8;r<a < - BBLIUMCIINTE: COS(E — a].

Bapuant 4

1+1g76° -tg31°

1. Beruucnure: a) sin 1050; 0) tg76° _t9310 ’

15 3«

2. 3Has, yro SN o = —5;7 <@ <27, BplUNCIHTE:

ofe-3)

IMPAKTUYECKAS PABOTA Ne 32
Ha3Banue npakTuueckoil padoTbl: Buinonnenue moocoecmeenHvlx npeoopasosanuii ¢ noMOuibIo

dopmyn yosoennozo apeymenma.

Heabr pabGorsl: (GopMHUpOBaHME HABBIKOB MCIONb30BaHUS (OpMYNT JBOMHOrO yria Mpu
npeoOpa30BaHUH BBIPAKEHUH.

Pe3yabTarsi:
Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 4.1. BoiaBnsaTh AeQeKThl aBTOMOOUIBHBIX KY30BOB;
— 11K 6.2. IInanupoBaTh B3aMM03aMEHSEMOCTD Y3JI0B U arperaroB aBTOTPAHCIIOPTHOTO CPENICTBA
Y TIOBBILIEHHUE UX KCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie. 11P6 01, TPy 06.
3HaHus: [lonstue o popmynax qBOMHOrO yria.
ymenusi: [IpeoOpa3oBaHue TPUTOHOMETPUYECKHX BBIPQKEHUH C TOMOILIBI0 (HopMyn
JIBOMHOTO yria.
Xon paborsr:
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Sin 2X = 2Sin X - COS X
COS2X =C0S% X —Sin? X =2¢c0s>Xx—1=1-2sin? X

2tgx
tg2x = —92
1-tg°x
sin 2X
1 1Y — .
[pumep IIPOCTUTE BBIPAXKECHUE COS X

sin 2x _ 2sin X-CoS X

Pewenue: = 2sin X
COS X COS X
COS 2X
11 2.¥ - .
Ipumep TPOCTITE BHIPAKCHHE ‘o™~
cos2x  cos’x—sin’x _ (cosx—sin x)-(cos x+sin x) :
Pemenue: — =— = - =COSX—SIn X.
SINn X+ COS X SINn X+ COS X SN X+ COS X
3agaHus 1J151 CAMOCTOSITEILHON padoThI:
1 BapuaHT 2 BapuaHT
1) 20 sin o cos o 2) 4 sin 7 cos & 1) 10 sin a cos o 2) 6 sin 7 cos =
8 8 12 12
3) sin 60 cos 60 4) sin? 20 - COS 2 20 3)sin3acos3a  4) sin?5a -Cos? Sa
. 2tg4
5) 1-2 sin2Z 6) o 52c0s2 % -1 5 2920
1-19"4a 8 1-t9°2c
7)12sin23acos?3a  8) sin % cos % 7)20sin24a cos 240 8) sin & cos &

IMPAKTUYECKAS PABOTA Ne 33
Ha3Banue npakTuueckoil padoTbl: Buinonnenue moocoecmeenHvlx npeoopasosanuii ¢ NoMOubIo
dopmyn nonosunno2o apaymenma.
Heas padoTbl: (QopMupoBaHHE HABHIKOB HCIOJIB30BaHUS (HOPMYJT TOJIOBHHHOTO yriia TIpH
npeoOpa30BaHUH BBIPAKEHUH.
Pe3yabTarsl:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BoiaBnsaTh AeQeKTbl aBTOMOOUIBHBIX KY30BOB;
— TIK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTb Y3JI0B U arperaroB aBTOTPAHCTIOPTHOTO CPEJICTBA
Y TIOBBIIIIEHUE UX KCIUTYaTaI[HOHHBIX CBOMCTB.
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie. 11P6 01, TPy 06.
3HaHus: [lonarue o Gpopmynax MOJTOBUHHOTO yIJia.
ymenusi: [IpeoOpa3oBaHue TPUTOHOMETPUYECKHX BBIPAKEHUH C TOMOILIBI0 (HopMyn
MOJIOBUHHOTO yTJIa.
Xon paborsr:
Dopmynvl NOI0BUHHO20 APZyMEHmMa

76




,a l—-cosa
) sin"—=——
2 2
) & l+cosa
2) cos” _—
2
,a l-cosa
g —=———
2 l+cosa
o sin & l—-cosa
4) ig—= =—
2 l+cosa sin o
,a l+cosa
5)etg"—=———
l-cosa
o sin o l+cosa
6) ctg — = =—
l-cosa sino
Ipumep 1:]1ano: Pemenue:

sina=0,6,0°<a<90°

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

1) 3Has sina, 10 OCHOBHOMY TPUTOHOMETPUUYECKOMY
TOXJIECTBY, HAUJEM COS I

cos?a =1 —sina
cos’a=1-10,36 =
cosa =0,8

2) ITo popmynam MOJTOBUHHOTO yria:

1— cosa
2

0,64, T.x. « € [ yveTBepTH, TO

a
SlTl —=

a

1 — cosa
—_—<=> Sln—

1—0,8

SlTl—

1+ cosa
cos— /

’1 + 0, 8
cos— 0,

0,1

O

2 a — cosa 1—cosa
tgP—=—— <=>tg—= [————
1 + cosa 1+ cosa

. _ 1
OrtsBer: sm— =+/0,1; cos— \0, tg— ==
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IIpumep 2: Haiinure tg 5?”. Pemenne: Vcrions3ys popmyy tg% = 1cosa

sina

RY/4 1 T
57 1—cosT 1—cos(n+z)_1+cosz

tg— = = =
8 sin% sin (n+%) —sin%
V2
Ity 24z
IR
2

Oteet: —V2 — 1

3aganus AJ151 CAaMOCTOATEILHON padoThI:

BapuanT 1 ‘ BapuanT 2

. a a a
1) Beruucaure sin 5,C0S—, tg 2> CCIIH:

L4 3w 1 T
sina ==, a € (1.5) cosa=—=,a € (5;m)
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) Beruucauts:
a)sin 22,5° a)sin15°
3n 3
) 5 )3

MPAKTUYECKASI PABOTA Ne 34
Ha3Banue nmpakTudeckoid padorwi: [IpeobOpazosanue cymmvl mpucoHOMempuiecKux QyHKyuil 6
npouseeoeHue.

Hear pabGorbl: Ha  KOHKpPETHBIX THpuUMepax  HAy4dUTbcs  NPeoOpa3oBbIBATH  CyMMY
TPUTOHOMETPHUECKUX (PYHKLIUN B IPOU3BE/ICHUE

Pe3yabTarsl:

Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 4.1. BoiaBnsaTh AeQeKThl aBTOMOOUIBHBIX KY30BOB;

— TIK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTb Y3JI0B U arperaroB aBTOTPAHCTIOPTHOTO CPEJICTBA

Y TIOBBIIIICHUE X AKCIUTyaTaIllHOHHBIX CBOMCTB.

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

MPP 02.

npeomemnosie. 11P6 01, TPy 06.
3HaHus: [lonsarue o popmynax mpeoOpa3oBaHUsS CYMMBI TPUTOHOMETPHUECKUX (PYHKIIHA B
IPOU3BEICHUE.
ymenusi: IIpeoOpa3oBaHne TPUTOHOMETPUYECKHX BBIPAXEHUH C ToOMOLIbI0 (opMyT
npeoOpa3oBaHus CyMMBI TPUTOHOMETPUUYECKUX (PYHKIIMI B IPOU3BE/ICHUE.
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Xox pabdoThI:
Jlns mpeoOpa3oBaHusi anreOpandeckoil CyMMbl TPUTOHOMETPUUYECKHX (YHKUIMN B MPOU3BEICHUE
MPUMEHSIFOTCS (POPMYJIBI:

sina +sinf = 2sin= ﬁcosTﬁ;
sina —sinf = 2sin= ﬁcosTﬁ;
cosa + cosf = 2cos— ath cosTﬁ;
cosa—cosf =2 smTﬂsmﬂ%a;
__ sin(axp)
tga t tgh = cosacosf’
Ilpumep 1. Bbuuciuts: cosm- COSS—E
12 12
Pewenue:
Lr 57 1l 57 167 br
COSE-COSS—”:-Z- sind2 12 gip 12 12 _ 5 gj, 12 -Sind2 =
12 12 2 2 2
=-2. S|n2_” Sin ZEQ:-@
3 4 2 2 2
V1 T
Ipumep 2. BurauciuTh: COS (Z- S)- cos (Z+ 3)
Pewenue:
V4 V4 V4 V/d
. . Z—ﬁ+z+ﬂ Z—ﬁ—z—ﬁ
cos (- - cos (= + =-2Sin -Sin =———— =
(Z-p)- cos(G+ ) 5 5
. . 2 . .
=2 Sin %-Sln (-ﬁ)LZ-%-Sm B =+2Sin .
3agaHus 1J151 CAMOCTOSITEILHON padoThI:
1 eapuanm ‘ 2 eapuanm
IIpeoOpa3yiiTe B npousBeaeHne
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 5n yia 4 s 4 T
: C0S 7o = COS = . sin 17 sin 12
5 RY/4 s 5 . 3n . RY/4
| singz ~sing, ' 91414
s s T T
6. tg(Z+x)+tg(Z—x) 6. sm(g+a)—sm(g—a)
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Beraucaure:

7. tg22°30°-tg67°30° 7. tg13°30°+tg76°30°
.5t . & V4 1

8. SIN ——SIN —. 8. COS—+COS—.
12 12 12 12

IIpeoOpa3oBaTh B Ipou3BeieHUE:

9. 2cosa+1 9. 2 cos o+ /3
Ynpocrurs:
200 Ty 2 (e + 7
10 cos? (a 6) cos? (o 6)’ 10. cosz(oc-%)-cosz(ow%);
IIpeoOpa3yiite B cymmy
7. sin 459 sin 15° 11. cos 35%sin 33°
7 T
8. cos 50° cos 15° 12. —coS—
cos 12 cos 17
9. 4cos(a + B) cos(a — B) 13. 12sin(—9a) sin 4a
a 3a

10. 4 c0S - COs @ sinT 14. cos(a + B) cos(2a + B)

T T T m
11. 4 cos (E — x) coS (E + x) 15. 4 cos (E + X) sin (§ — x)

IMPAKTUYECKAS PABOTA Ne 35
Ha3Banue mnpakTnueckoii padorwl: [Ipeobpazosanue npousgedeHus mpueoHOMempudecKux
QyHkyul 8 cymmy.
Hear paGorbl: Ha KOHKpETHBIX MpHMEpax HAay4YHUThCS NpeoOpa3oBHIBaTh IPOU3BEJCHHE
TPUTOHOMETPUUYECKUX (PYHKLHUN B CyMMY.
Pesyabrarnl:
Dopmupyemvie 3nemenmot I1K (npogheccuonanvno opuenmuposannoe cooepiricanue):
— TIK 4.1. BoiaBnsaTh AeQeKThl aBTOMOOUIBHBIX KY30BOB;
— TIK 6.2. [InanupoBaTh B3aMMO3aMEHSAEMOCTb y3JI0B U arperaroB aBTOTPAHCIOPTHOTO CPEICTBA
Y TIOBBIIIEHHE X KCILTyaTallHOHHBIX CBOMCTB.
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPIT 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuwie: 11P6 01, ITPy 06.
3HanmMA: [lonartue o Qopmynax mnpeoOpa3zoBaHUs MPOM3BEACHUS TPUTOHOMETPUUECKUX
GyHKLIUH B CyMMY.
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ymenusi: [IpeoOpa3oBaHue TPUTOHOMETPUYECKMX BBIPAXKEHUH C TOMOLIBIO (HopMys
npeoOpa30BaHus MPOU3BEICHHS TPUTOHOMETPUUYECKUX (PYHKLIUN B CYMMY.

Xon paboThl:

[Tpu BBIMOIIHEHNH 3aJaHUN TIO JAHHOW TeMe HYXKHO YMETh MPUMEHSTH CIeAYIoIue (GOpPMYIIbL:

1. ®opmynel mpeodpa3zoBaHus IPOU3BEACHUS TPUTOHOMETPHUECKUX (DYHKIIUNA B CyMMY:

sina-cosf = %[sin(a + B) + sin(a — B)I;
cosa-cosf = %[cos(a + B) + cos(a — B)];
sina -sinff = %[cos(a —B) —cos(a + B)].

Ilpumep 1. IIpeoOpazoBaTh NPOU3BEACHUE B CYMMY
sin(43° — 19°) + sin(43° + 19°) 1

sin43°-cos 19° = > =3 (sin 24° + sin 62°)

3agaHus 1J151 CAMOCTOSITEILHON padoThI:
1. 3amMeHuTe Npon3BeeHNe TPUTOHOMETPHYECKUX (PYHKIMIT CyMMOIi:

1) cos 52° cos 22°; 5) cos 50° cos 58°;
2) 2sin52° cos 8% 6) sin 31°cos 41°;
3) sin52°sin 7°; 7) 2 sin 24° sin 44°;
4) 2C0S— COS— : 8) 25in£cos5—n _
10 4 7 14

2. YI'[pOCTI/ITe BbIPAKCHUS:
1) cos 3a cos o —cos 7o cos 5a;  3) sin 4p cos 33 — sin 5 cos 23;

2) cos 3o oS o — Sin 3a. sin a; 4) sin 4 cos 33 — cos 4 sin 3.
3. [IpoBepbTe paBeHCTBA:

V3 V3

1) cosSO°+25in4O°sin10°:7; 4) 2c0s40°c0s10°—c0s50° =—— .

2y 2sin25°€0s5° —sin 20° = sin20° +2c0s25°sin5° =

2
1 1
20 9 2
3) sin5a—2cos4asinoa=sin3a; 6) cos3a—2sin 2a sin 5o = cos 7a.
4. BbIYHCJIHTE:.

3 4 3rn
1) tg15° +tg 75°; 5) sin* = - cos o
8 8
4 37[

4 3
2) cos® 3+ cos?1—cos 4 cos 2; 6) sin* §+COS rE

637[

6 3M
3) tg41°tg43°tg45°tg 47°tg49°;  7) sin® ry +CO0s R

g T . g7
4) tg 20° tg 40° tg 50° tg 70°; g) COs g—sm 5
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IMPAKTUYECKAS PABOTA Ne 36
Ha3Banune npaktu4yeckoi padorsl: [Ipeobpazosarue mpuesoHoMempuyecKux 8blpaddceHuil.

Heas padorbl: @opMHpOBaHUE YMEHH MPeoOpa30BaHUsI TPUTOHOMETPUUYECKUX BBIPAKEHHHA Ha
OCHOBE paHee U3yYCHHBIX TPUTOHOMETPUIECKUX (HopMyII.

PesyabTarsl:
Dopmupyemote 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 4.1. BeisBasats aedeKThl aBBTOMOOMIIBHBIX KY30BOB;
— [IIK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOI'O CPECTBA
Y MOBBIIICHUE UX IKCILTyaTAllMOHHBIX CBOMCTB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnusie: 11P6 01, ITPy 06.
3Hanus: [lorsarue o TpuroHOMeTpuIecKux Gopmymax.
ymenusi: [IpeoOpazoBaHne TPUTOHOMETPUYCCKUX BBIPAKEHUH C TIOMOIIBIO Pa3IUIHBIX
TPUTOHOMETPHUECKUX HOpMYII.
Xoa padoTbI:
[lepen BeImoHEHHEM PAaOOTHI MOBTOPUTE BCE M3YUECHHBIE paHee POPMYIIBI:

Bapuanm 1.
Al. Yipocrtute Beipaxkerne  SiN 2o - SiN 3ot — COS 2a. - €0S 3o — COS 5o .
2 2 2 2

a—4sin“a, ecim COS™ aL==.

A2. Beiuucnute 2COS 7

A3.V sin i cos”+coszn s.in7Z
o IIPOCTUTEC BBIPAKCHUC - ° - - ° —_ .
P P 15 5 15 5

Ad. Y sinz-cosl—cosf-sinl

o HpOCTI/ITe BBIpa)KCHI/Ie 3 12 3 12 .
AS. Borucomre: sin(1800 —60° ) + cos(27o° +30° )
1-1g %0

A6. YIIpOCTUTE BRIpAKEHUE .
P P COoS 20

A7, Boraucmre: cos( 270° +60° ) + cos(1800 ~60° ) .

A8. Yrpoctute BelpaxeHHE (1+ ctg 20()(003 2 (08 —1) .

A9. HaiinuTe 3HaU€HNE BBIPAKECHUS

5C0S X - SiN2X —5C0S2X - SiN X, econ cos(g+ x) =

gllw

A10. Haiinure 3HaueHNE BBIpAXKEHUS

5c0sX-SiN2X +5c0s2X-SIiN X, eciu 5cos(g+3x) =-2.

A11. Yopoctute BolpaxkeHue COSX - COS(% + X) +3-sin2x.
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A12. Yupocrute Bbipaxenne COSXCOS(2m— X)+ 2 —sin 2.

A13. Ynpocture soipaxkenue  SiN 5o -Sin 3o+ €OS Sa - oS 3o, — €0S 8o .

3

. . 2
A14. Beruucaure 4SIn20L—1ZCOSZOL, eciu  SIN OL=§.

B1. Haiinute 3HaueHue BhIpaKEHUS ﬁCOSOL — %, eciu SINOL=— \/g, o e |:900; 2700}

B2. HaiinuTte 3Ha4eHHUE BBIPAXKCHHUS \/6 coSo, eciu SinoL = % , = % <o< g
Bapuanm 2.
. .2 2 . 1
Al. Haiiyiute 3Hadenne Boipaxenns  —24Sin“ o.-C0S“ o, ecim  SIN 200 =— 6
.2 2 .2 2
A2. Beruuciure  4SIn“o—5€0S” o, ecim SIN oL = 3
A3.Y cosZ -cos = —sinZ .sin ~
. VIIpOCTHTE BBIpakKeHHE — ——=SIN—=-SIN—
P 7 42 742
Ad.Y CoS 27 coS o7 +5sin 27 sin o7
. VIIpOCTHTE BBIpakKeHHE — — —-SIn—.
P 7 42 7 &

AS. Borucmre: cos(1800 +60° ) _ cos(9o° +60° )

1
COS™ o

A6. YipocTuTe BBIpa)KE€HUE ( —1g 20() — 2sin 2 .

A7. Beraucnure: COS(3600 +45° ) + COS( 270° — 45° ) :

8ﬂn2a

1+tgzo¢

A9. Haitnute 3HaueHuE BbIPAKEHUS

A8. YpocTute BeIpakeHHE

3cosx-sin2x—3c0s2x-SinX, eciu SiN(3m+ X)=—

win

A10. Haiinute 3HaueHUE BBIPAYKEHUS

5sin2x-sin X +5c0s2x-CoSX, ecorm 5cos(5m— X ) =3.

A11. Ypocrute Boipaenne 2(COS4AX-COSTX +SiN2X)+ 2-Sin4x-Sin7x.
. 3n 2

A12. Yopoctute Boipakenue SINoLCOS 7 + o |—1-cos”a.

A13. Haiigzure COS 20t, ecniu COS OL=—

NG
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Al4. Beruucnure  9Sin 2 o—4, eciu COSOL=— % )

B1. Haiigute 3HaueHrE BhIPAKEHUS \/ECOS( 27 + OL), ecm SINoL = % , —g <o< g
B2. Haiimure 3Hauenue BbpaxkeHus —+/26COSoL — % , ecmn Slho=-— % ,
ae| -90°% 90° |
Bapuanm 3.
y 2 2
Al. Halimute COS™ o, ecau COS 200 = § .
. . 2
A2. Beruuciure  4SIn 2 a—-5 COS2 o, ecim SINT o= % .
A3.Y cosZ . cos 2 —sinZ -sin 2
. YIIpOCTUTE BBIPAKECHUE — — = — —.
5 20 5 20
A4 Y sin” cos4”+cos” sin4”
. YpocTuTe BBIpaXKeHHE - - g —.
P P 7 21 1 2
0 0 0 0
AS. Barmcmmre: cos(9o +30 ) + cos(360 60 ) .
16c0s” o
A6. YripocTuTe BbIpa)XeHHE —
1+ctg”a
A7. Berauciure: COS(3600 +45° ) + COS( 270° — 45° ) .
. 2
A8. YpocTute BeIpakeHHE 83'”—2(1 .
1+tg a
A9. Haiinute 3HaueHue BbIPAKEHUS
3sin2x-sin x —3c0s2x-CcosX, ecin €OS(3m—3x) = % :
A10. Haiinnre 3Ha4eHNE BBIPAXKECHUS
3sinx-sin3x —3C0s X -C0S3X, ecnn 3cos(4m—4x)=—1.
A1ll. YopocTuTe BbIpakeHUE COS% : COS(%( 21 — X)) —3-sin 2 % :
A12. Vnpocrute Bolpakenne C0S20L-C0S(2(2m+ o)) —3—sin 22a..
. 1
A13. Berauciure 8 —14COS2 o, ectm SINoL=— 7 .

A14. Ynpocrute Beipakenne  SiN 60 - COS 4o + Sin 4a. - cos 6a. — 2s5in 10 .
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B1. Haitnurte  3HaueHue  BBIpaKECHUS E COS(E - OL) , eCJIt Cosa = i ,
2 2 \/ 13
0. 0 . J6 R |

a €| 1807; 360" |.B2. Haitnure 3nauenue BhpaxeHus 6 COS(ZTE + o ) ,ecin SInNoL= ﬁ ,

7T T
—=<oa<-—=.

2 2

Bapuanm 4.
. 2 2

Al. Haiimure COS“ o, ecim COS 200 = 3

. 1
A2. Beruuciure 50052 o—1, ecom SINa = e

A3. YupocTtute BbIpaKE€HHUE cos54° - cos9° +sin54° -sin9°.

. T T T . T
A4, Yupocrute Beipaxkenne SIN—-CO0S— —COS—-SIN — .
5 15 5 15
AS. Borunciure: COS(3600 —60° ) + COS( 270° +60° ) :

dgza—l
cos 20,

A7. Beraucnure: SN (3600 —45° ) + COS( 270° + 45° ) .

A6. YpocTuTe BbIpaKEHUE

A8. Ynpocrure Bepakenue  (COSaL+Sina) 2 +sin2a.

A9. Haiinute 3HaueHuE BbIPAKEHUS

7C0S2X-COSX+ 7SIN2X-SINX, eciu 7sin(3—n— x):2.

2

A10. Haiinure 3HaueHNE BBIPAKEHUS

15sinX-Sin3x+1,5c0s3x-COS X, eciu 4sin(2x+g) =—2.

Al1. Ypoctute Beipaxenue SIN X, 003(1(3—7c + X)) +1- COS2 % .

3 3\ 2
A12. Yupocrure Boipaxenne COS3B-Sin(3(m+p))—2+1,5-sin6p.
2 . 2 2 3
A13. Beruncaure 10C0S™ oo —SIN“ o, ecim COS™ oL = c-
. . 3
A14. Haiimure COS 20, ecom SIN oL =— 7
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B1. Haiinute 3HaueHWe  BbIpaKeHMs 1 — \/% Sin(oc + Tc) , ecmum COSO = \/% ,
o e[o"; 1800].

B2. HaiinuTe 3HaueHue BhIPaXKEHUS \/g COS( mT—0Q ) , €CII1 sino. = 1 |:00; 900]

-, o e
NE]

IHPAKTHUYECKAS PABOTA Ne 37
Ha3Banue mnpakTuyeckoii padoTbl: /Mccnedosanue ceolicmé u NOCMpoeHue 2pagukos
MPUSOHOMEMPUYECKUX U 0OPAMHBIX MPUSOHOMEMPUUECKUX QYHKYUIL.
Heab padorbl: Ha KOHKPETHBIX MpUMEpax HAYYUTHCS CTPOUTH TPUTOHOMETPUYECCKUE (PYHKIIHH,
OIIpEAEIATh UX OCHOBHBIE CBOMCTBA.

Pe3syabrarsi:

Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BoisBsts qeeKTsl aBTOMOOMIBHBIX KY30BOB;
— 1IK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTb Y3JI0B U arperaroB aBTOTPAHCIIOPTHOI'O CPEJICTBA
Y TIOBBIIIEHUE UX KCIUTYaTaI[HOHHBIX CBOMCTB.
memanpeomemnste. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnusie: 11P6 01, [1Py 06.
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnsie: 11P6 04, I1P6 05, TPy 08
3HAHUSA:
— Tlonsartue o rpadukax TPUrOHOMETPUUECKUX PYHKIIUHA.
— Tlonsatue o 061acTH ONpeeNeHns U 3HaYeHHs,, MOHOTOHHOCTH, SKCTPEMYMax U HYJSIX
GbyHKIIH.
ymenusi: [loctpoenue rpagikoB TPUTOHOMETPUIECKHUX (DYHKITUH.
Xoa padoThi:
I'paduku pyakuuit y = sinA, y = cosA, y = tg A, nmocrtpoennsie s auanaszona ot 0° go 360°,
MOKa3aHbl HA PUCYHKAX HIKE.

I I F:Sinﬂ 1 1 1 Fco&ﬂ
Y : ! ¥ ! : l
1L I | ! I
0,5} I I I
I 1 1 1 1 |

o ;
| | |
! : 1 |
' I I ' I
210 270 330 | ﬂ,ﬁ\ 120 1210 zgﬂﬁ
| 1
|
|
i

-h=—— 4 ——F—+— - —t s
30 60 90, 150 ™. 240 | 300~ 1360 1360,
0.3¢ L 120 15'-W A 0,5 30 00 90150 44 240/4: 00
K . T L

I'paduk dyrkiun y = sinA(cunyconza) ['padux pyHKIMU y = cosA(kocuHycoua)
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y ! :

|
| .
| |
120 !
| 30 60 90

i
|
4 |
ﬁ 270 330
' 360
] : fil
4 |
|

I'paduk pynkuuu y = tgA(Taurencounaa)

CHHyCOI/IL[aJILHLIe H KOCUHYCOMAAJBbHBIC rpa(bmm

¥ y=sin2A ¥ y=sin(1i2)A
1_ - - ., .
f} x‘\
o “1
s A
[ v’
T80
o N,
\\_\ \\- -
=T - - =TL \\\“ i ,..f"
y=s5inA y=s5inA
) ) I'paduk. y = sinAuy = sin(1/2)A
I'paduk. y = sinAuy = sin2A (cunycousl). paguk. y y (1/2)
(cunycoumpl).
f_ y=cos2A f_ y=cos{l/2)A

I'padux. y = cosAny = cos2A I'papuk. y = cosAny = cos(1/2)A
(KOCHHYCOU/IBI) (KOCHUHYCOU/IBI).

Ilepuoanyeckue pyHKIUN U IIEPHO

Kaxnplii u3 rpadukoB QpyHKIMIA, TOKa3aHHBIX HAa YETHIPEX PUCYHKAX BbIIIE, IOBTOPSIETCS
IIPU YBEJIMUEHHUH yTIIa A, TO3TOMY UX Ha3bIBAIOT NepuoaudeckuMu pyHkuusiMmu. OyHkuun y =
sinA uy = cosA noBropstoTcs depe3 kaxasie 360° (iwu 27 paguan), moaromy 360° Ha3bIBaeTCs
nepuoaoM 5tux GyHkuuit. yHkimn y = sin2A uy = cos2A noBropstotcs uepes kaxasie 180°
(unn © paguan),moatomy 180° - 310 MIEpHO IS TAHHBIX ()YHKITHIA.

B o0miem ciydae ecn y = sinpA uy = cos pA (rae p - KOHCTaHTa), TO epuoj (PyHKIIUU
paBen 360%p (wmu 21t/p paguan ). Clie1oBaTelIbHO, €Clid Yy = Sin 34, To mepro 3Toi GYHKIMH
pasen 360°3=120° ecnu y = cos4A, to nepuon 1ot pyHkimu paseH 360°/4= 90°.

AMIuuTyaa

AMILTUTY/I0H Ha3bIBaeTCs MaKCUMaJbHOE 3HaueHue cuHycouabl. Kaxaprit u3 rpaduxos 1-4
nMeeT ammuutyay +1 (T.e. oHu KoneOmoTes Mexay +1 u -1). OnnHako, ecnu y = 4sinA, xaxmaas u3
BEIMYMH SinA yMmHOXaeTcs Ha 4, TakuM 00pa3oM, MaKCHUMajbHas BEIWYMHA aMIUTUTYAbI - 4.
Amnanornyno s y = 5cos2A ammmrtya paBHa 5, a mepuon - 360°/2= 180°.
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¥ y=3sin2A
3_
A
[} II. Ala : 1800.
o 90 180° 27" 3260
-7

IIpumep 2. [Toctpouts rpaduk y = 4cos2x B
muanasone ot x=0° 1o x=360°

Pemenne: AMmintyna

I'padux. ITocrpoenue y

IIpumep 1. IToctpouts y = 3sin2A B nuana3oHe
ot A= 0° 10 A=360°.

=3, nepuox = 360°/2

= 3sin2A (cunycouna).

y= 4cos2A

JAA

/ A
ﬂ:l

Pemenne: Amiuiutyna = 4. nepuon = 360°/2 [h ap® 130" 270" 26
=180°.
I'padux. [Tocrpoenue y = 4cos2x P

(kocuHycousa).
Yriibl 3ana31bIBAHUsI U ONlepPesKeHu sl
KpuBble cuHyca 1 KOCHHYCa HE BCeraa

HayuHarorcs B 0°. YToOb! Y4€CTb 2TO O6CTO$IT€J'ILCTBO, mepuoanuICCKas (by'HKI_II/IH MMpeaACTaBIACTCA B

06pazom, ropopaT, uto y = sin(A — 60°)
3ama3bIBaeT OTHOCHTENEHO Y = sind Ha 60°.
I'paduk. y=sin(A-60°) (curyconma).

CocTaBuB TabaUIly 3HAYE€HUH, MOKHO
noctpouTh rpaduk Gynkuun y = cos(A + 459),
MMOKa3aHHBIN Ha pUC. HWKE. Ecim kpuBas y = cosA
HaumnHaercs B 0°, To kpuBasy = cos(A4 + 45°)
HaunHaetcs Ha 45° neBee (T.e. ee HyJeBas BEIHYMHA
HaxoauTcs Ha 45° panbine ). Takum 00pa3om, TOBOPSIT,
uTo rpadguxy = cos(A + 45°) onepexaer rpapuk y =
(kocuHyCOUIA).

88

Buze y = sin(4 + a), rae o - casur ¢assl
OTHOCHUTENIBHO ¥ = SinA uy = cosA.
CocTaBuB Ta0IMIy 3HAYEHUH,
MOYKHO MTOCTPOUTH rpaduK QYHKIHU Y =
sin(A — 600), mokazaHHbII HA pHC.
cnesa. Ecnu kpuBast y = sinA
HaumHaercst B 0%, To kpuBast y = sin(4 —
60°) maunHaercs B 60° (T.e. ee HylIeBOE
3nauenue Ha 60° mpaBee). Takum

cosA ua 45°. T'padpuk. y=cos(A+45°)
¥
T }=cosﬂ

y=cos(A+45)
A Ty

",
.

N
80"
N
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B oOmiem Buze, rpagux y = sin(A — a) 3ana3apiBacT OTHOCUTENBHO Y = SinAHa yrodi o.

Kocunycounaa umeer Ty xe Gopmy, 4TO ¥ CHHYCOUIa, HO HaunHaeTcs Ha 90° neBee, T.e. onepexaet

Ipumep 4.IToctpouts rpaduk y =

7sin(2A — /3) B nuanazone ot A=0° 10

A=360°. Pemienue:

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 7Sin2A Ha

(n/3)/2, T.e. Ha /6 paguan wn Ha 30°.

I'paduk. y = 7sin2Any = 7sin(24A — n/3)

(cunycoupl).

3agaHus 1J151 CAMOCTOSITEILHON padoThI:
[Toctpoiite rpaduku QyHKIIHIA:

ee Ha 90°. CieoBarensHo, CoSA =

sin(A + 90°). lpumep 3. IToctpouts
rpadpuk y = 5sin(A + 30°) B quanaszone or
A=0° 10 A = 360°

Pemenue: AMmuryna =5,
nepuoa = 360°/1 = 360°. 5sin(A4 +
309 onepexaer 5sind na 30°r.e.

HaunHaeTcs Ha 30° paHbiie.
I'padux y=5sin(A+30°)
(cunycouma).

y=Tsin{2A-ni3)
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
. U _ T
4. y=251n(x—5) y—3cos(x+2)

Onpenenute cBoiicTBAa QYHKIUH B 3a1aHUM 1o Ne 2.

Tect Ne 1 mo Teme: «PacriozdHaBaHHe rpa)MKOB TPUTOHOMETPUYECKHUX (PYHKLUID)
Bapuant Nel




1.I'paduk kakoit GyHKIIUM H300pakeH HA pUCYHKE?

1) y=sinx
2) Y=-—CO0SX
3) y=-sinXx
4) Y =CO0SX

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
4y y=sinx+1

5.I'padux xakoi pyHKIMH N300paXkeH Ha pUCYHKe?

1) y:%cosx

2) y=-2sinXx

3) y:%sinx

4) y:—%cosx

5. 'paduk kakoil pyHKIMM N300paxeH Ha pUCYHKe?

1) y=sinx
2) —cos(x+£j
Y= 2

3) y:sin(x+£j
2

4) y=—COSX
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Bapuant Ne2
1.I'padux xakoii GpyHKIMH N300pa’keH Ha pUCyHKe?

1) y=sinx
2) Y=COSX
3) y=-sinXx
4) Yy =—C0SX

2.I'paduk xakoii (pyHKIMK U300paKeH 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—cos2
3) y:%sinx
4) y=sin2x

4. I'pacduk xakoil pyHKIMM N300paxeH Ha pUCYHKE?

1) y=-sinx

2) y:cos(f— x)
2

3) y:sin(z—xJ
2

4) y=—COSX

5 I'paduk kakoil pyHKIMM N300paxeH Ha pUCYHKe?

_1
1) y_zcosx
2) Yy =C0S2X
—sinX
3) y_sm2

4) y=-2sinXx




INPAKTHYECKAS PABOTA Ne 38
Ha3BaHue mpakTH4eckoil padoTwl: /cnonvzosanue ce0UCME MPUSOHOMEMPUUECKUX (YHKYULL 6
npogheccuonanbHuIx 3a0a4ax.

Heab pa6oTbl: BeIsICHUTHE 001aCTH MPUMEHEHHS TPUTOHOMETPHUYECKHX (PYHKIMH B Pa3IHYHBIX
00JIaCTSIX HAYKU M TIPAKTHKH.

Pe3yabTarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— TIK 4.1. BoisaBasath qeeKTsl aBTOMOOMIIBHBIX KY30BOB;
— [IK 6.2. IlnanupoBaTh B3auMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBIIICHUE UX AKCIUTyaTaI[HOHHBIX CBOMCTB.
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, I1PG 04, TTP6 05, I1P6 06, I1P6 14, TPy 16, ITPy 18, TPy 19.
3HAHUSI: CBOMCTBA U TpadUKU TPUTOHOMETPUUECKUX (PYHKITHIA.
YMEHHSI: IPUMEHEHUE TPUTOHOMETPUUECKHUX (POPMYIT JJIsl PEeIICHUSI TPAKTUUECKUX 3a/1a4.
Xoa padoTbI:
Vcnonp3yst pa3inyHble HICTOYHUKH MH()OPMAIUK, HalAUTE OTBET Ha CICIYIONIIUI Ha BOIPOC: KaK
UCTIOJB3YIOTCS TPUTOHOMETPUYECKHE (QYHKIIUH B:
1) AcrtpoHomuu;
2) Hasuraruuy;
3) AxyctuHKe;
4) Ormruke;
5) buonoruu;
6) Meauuune;
7) CeiicMoJOTHH;
8) Mereoposoruu;
9) ApXHTEKType U CTPOUTEILCTBE;
10) Kaprorpaduu;
11) Pa3paboTke KOMIBIOTEPHBIX UTP.
A Taxke npuBeANTE el€ CBOM MPUMEPHI HCII0JIb30BaHHS TPUTOHOMETPUYECKUX (QYHKIIUH.

ITPAKTHYECKAS PABOTA Ne 39
Ha3Banue npakTudeckoi padorbl: Pewenue ypaguenuii 6uoa Sin x=a u cos x=a.

Heanb padotbl: BeipaboTaTh HaBBIKK pELICHUS MPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUH.
Pe3yabTarsi:

Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepirycanue):
— TIK 4.1. BoisaBasts qedeKTsl aBTOMOOMIIBHBIX KY30BOB;
— [IIK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBIIICHUE UX HKCILTyaTallHOHHBIX CBOMCTB.
memanpeomemnwie: MPII 01, MPII 02, MPII 03, MPIT 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnosie. 11P6 03, [TPy 07.
3HaHus: [loHsATHE O TPOCTEUIIUX TPUTOHOMETPUUYECKUX YPABHEHHUSX M METOJaX WX
peleHusl.
yMeHus: HaxoxaeHue KopHel MpoCTeHIINX TPUTOHOMETPUUECKUX YPAaBHEHUMN.
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Xox pabdoThI:

YpaBHeHus BUA: cosXx=a, sinx=a, Ha3bIBAIOTCA npocTenmumu
TPUTOHOMETPUYECKHMH yPABHEHUSIMH.

Jist perenust mpoCcTeHINX TPUTOHOMETPUYECKIX YPaBHEHUH IPUMEHsIeM (OPMYJIBL:

cosx=a, |a| <1
X = Farccosa+2/m, nez npn a)0
X = +(z —arccosa+ 2/m,n e z npu a0,

Yacmuvie ciyuau:
nmpu a=1 x=2z, Nez;

npu a=0 x:%+7m, nez;
mpu a=-1 X=7+2mM, NeZ.
sinx=a, |a <1
x =(=1)" -arcsin a+ 7k, k e z, npn )0,
x = (-1)“"arcsin a+ 7K,k € z,, mpu a(0.

Yacmuvle cayuau:

npu a=1 x:%+27zk, kez;

mpu a=-1 X:—%+27zk, kez;

npu a=0 xX=7K, kez.
Heo6x00umo nommnums: arcsin (— a) = —arcsin a :
arccos(—a) = 7 —arccosa;

PaccmoTpuM npuMepsl pelieHus] ypaBHEHUI.

J2

1.8IN X =—
2

K )
Ucnonbsyem popmyny X = (— l) .arcsina+7k, Kez.

2 . A2
[ToncraBuMm B popmyny a = % , TOJIy4UM X = (— 1)k -arcsin > +7K, kez.
. . A2
Haiinem arcsin 7 o Tabmwmiie: arcsin g = %

kK 7T
3anuceiBaeM oTBeT: X = (— 1) Z +7K kez.

2 sinx———2
. >

k+1 .
Hcnonb3yem hopmyny X = (— 1) " .arcsin a+ 7k kez.
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2 " N2
IToncraBum B popmyny a = 7 , mosryunum X = (— 1)k " arcsin 7 + 7K, kez.

. A2 . N2 7
Haiigem arcsin 7 o Tabiune: arcsin 7 = Z

T
3anuceiBaeM OTBET: X = (— 1)k ' 'Z+7Zk, k e Z.
3 COSX—1
: 5

Hcnonwszyem popmyny X =arccosa+2m, NeZ.,

1
[Moacrasnsem B popmyiy a = % , Tojtydaem X = £arccos > +2mM, NeZ.

1
Haxomum 3Ha4eHue arccos 5 1o TaOIHLE.
Vs
3anuceiBaeM oTBeT: X = ig +2m Nez.

4. COSX = !
: 5
Ucnonszyem popmyny X = +(z —arccosa)+2m, N € Z.

1
IoxcraBnseM B popmyiy , nonydaem X = +(77 —arccos E) +2mM, nez.

1
HaxoauMm 3HaueHue arccos E o Ta6J'II/II_[e, BBIITIOJIHACM HeO6XOI[I/IMBIe BBIYMCIICHUA.

T
3anuceIBaeM OTBET: X = i? +2mM,Nez.

3agaHus 1J151 CAMOCTOSITEILHON padoThI:

1 Bapuanr. 2 BapuaHT.
Pewume ypasnenus: Pewume ypasnenus:
1) 2cosx+vV3=0 1) 2cosx +v2=0
2) 2sinx—1=0 _
3) ZSin(—g) — 2 2) 2sinx—+v/3=0
4) 2cos(§ - g) =3 3) 2cos(—2x) = —V/3
. . V3
5) sin3xcosx — cos3xsinx = > 4) 2sin(3x — %) = -2
6) sin2xcos2x = —i

.X T X . TN_
5) 2(sm§cos§ — coszsin E)—\/Z
6) sin?>—cos?>=1

4 4

MMPAKTUYECKAS PABOTA Ne 40
Ha3Banue npakTudeckoi padorbl: Pewenue ypaguenuii 6uoa tg X= a u ctg x=a.

Iesan padoThl: BeipaGoTaTh HABBIKK PEIICHUS MPOCTEHIINX TPUTOHOMETPUUIECKUX YPaBHEHU.
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PesyabTarsl:

Dopmupyemwie 3nemenmut I1K (npogheccuonanvno opuenmuposannoe cooepiricanue):
— TIK 4.1. BoisaBasats qeeKTsl aBTOMOOMIIBHBIX KY30BOB;
— TIK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTD Y3JI0B U arperaroB aBTOTPAHCIIOPTHOI'O CPEJICTBA
Y TIOBBIIICHHUE X KCILTyaTallMOHHBIX CBOMCTB.
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 03, [1Py 07.
3HaHusA: [loHsATHE O TPOCTEHUIINX TPUTOHOMETPUUYECKUX YPABHEHHUSX M METOJaX HX
pelieHusl.
yMenusi: Haxoxienre KopHel NpOCTEUIINX TPUTOHOMETPUYECKUX YPAaBHEHUH.
Xox padoThI:
VYpaBHeHus BHJIA: tgx=a, ctgx=a Ha3bIBAIOTCSA NPOCTEHIIUMH

TPUITOHOMETPHYECKHMH YpaBHeHUsiMH. [l pelmleHus NPOCTEHIINX TPUTOHOMETPHYECKUX
ypaBHEHHIT TpUMeHseEM (OPMYJIBL:
tgx =a
X=arctga+mMm, Nnez, npu a)0
X =-arctga+/m,Nn ez, npu a0
ctgx=a
X =arcctga+ 7K, k € z, nmpu a)0
x =z —arcctga+ 7k , K € 2, npu a0
Heo0x0auMo MOMHHUTB!
arctg(—a) = —arctga
arcctg(—a) = —arcctga.
Paccmorpum npumMepsbl pelieHus ypaBHEHHH.
1 tgx=1
HcnonszyeM popmyny X =arctga+mn, Nez.
[Moacrasnsem a =1, nonyuaem X = arctgl+m nez.

T
ITo Tabnurne HaxoauM 3Hauenue arctgl = Z

T
3anuceiBacM oTBeT: X = Z +7M NnNez.

2. tgx=-1
Hcnonesyem popmyny X =—arctga+m, Ne€ Z.

[ToncraBnsiem a =1, momyuaem X = —arctgl+ zn, Nez.

Viq
[To Tabnuiie HaxonuM 3Ha4YeHHE arctgl = T

T
3anuceiBacM OTBET: X = _Z +m Ne’z.
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3. Ctgx = V3.
Ucnonssyem popmyny X =arcctga+m, N€Z.

IMoncrasmsiem a = \/§ , mosryqaem X = arcctg\/§ +7M, nez.

ITo Tabnuile HaxX0oaUM arcctg\/_ = %

T
3amnuceiBaeM oTBeT: X = E +7M nez.

4. ctgx = —/3 .
Hcnons3yem popmyny X =77 —arcctga+m, ne z.

IloxcraBiusiem a = \/§, nojrydqaeM X = 77 — arcctg\/g +,Nez.

V4
IIo Ta6J'II/II_Ie Haxoaum arcctg\/_ = E , BBIIIOJIHACM HeO6XOI[I/IMBIe BBIYUCICHU.

V4
3anuceIBaEM OTBET: X = ? +7mM nez.

Bapuanm 1 Bapuanm 2
X 7 T
tg(—-———-) =1 1)ctg(2x——) =—-/3
nta(;-3) ctg2x-2)=—B
/4
2)2tg);=ﬁ tgz—tgx
1—tg X 3 2)—71_ :x/g
3 tg5x —tg3x 0 1+tgz-tgx
1+tg5x-tg3x 3 2tgx _ﬁ
)1—tgzx 3

ITPAKTHYECKAS PABOTA Ne 41
Ha3zBanue npakTudeckoil pa6orbl: OcHogHble MemoOobl peueHus MmMpUeoHOMempuiecKux
VPABHEHUII.
Leanb padotbl: BoipaboTaTh HaBbIKK PELIEHUS] TPUTOHOMETPUYECKUX YPABHEHUH.
PesyabTarnl:

Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooeprycanue):
— TIK 4.1. BoiaBnsaTh AeeKThl aBTOMOOUIBHBIX KY30BOB;
— [IK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBIIICHHUE UX AKCILTyaTallHOHHBIX CBOMCTB.
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnosie. 11P6 03, [TPy 07.
3HaHus: [ToHsATHE O TPUTOHOMETPUYECKUX YPAaBHEHUSIX U METOAaX UX PEIICHUS.
yMeHus: HaxoxaeHne KopHel TPUTOHOMETPUYECKUX YPaBHEHUM.
Xon paborsr:
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YpaBHeHue
1. YpaBHEHHE COAEPKUT TOJBKO
CHUHYCBI

N KOCHUHYCBI

(cHHYCBI M KOCUHYCBI) BUAA
asin® f(x)+bsin f(x)+c=0
acos’ f(x)+bcos f(x)+c=0
U T.J.
2. OpHoponHoe  ypaBHeHue |
CTEIICHH BUIA
asin x+bcosx=0
(a#0, b=0)
3. Ognoponnoe ypaBHeHue I
CTETICHU BHJIA

asin? f(x)+bsin f(x)-
-cos f(x)+kcos® f(x)=0

4. YpaBHeHUE BHIA
atgx+ bctgx+c =0

5. YpaBHeHue BUIa
asinx + bcosx = ¢

6. YpaBHeHuUs BUaA
sina(x) £ sinB(x) =0
cosa(x) + cosf(x) =0

Crnioco6 pemeHus
YpaBHEHHE CBOIUTCS K

KBaJIpaTHOMY
(bukBazpaTHOMY)
OTHOCHUTEIIBHO CHHYCa
(kocuHyca)

Jlenenne obenx yacreu
HacosX =0.
[Tonygaem:

atgx+b =0

Jlenenne oOenx yacrei
Hacos® X #0.
[Tonyuaem:

atg® f (x)+btgx+k =0

VYpaBHEHUE CBOAMUTCS K
KBaJIpaTHOMY
OTHOCHUTEIIEHO
TaHTeHCa 3aMEHOI
1

ctgx = —

tgx
YpaBHEHHE CBOJIUTCS K
BUTTY

sin(x + @)
c
R
b
@ = arctg 2
JleBas JacTh
ypaBHEHHS
pacKIaibIBacTCs Ha
MHOYKHTEH c
TTOMOIIIBIO
TPUTOHOMETPUIECKUX
bopmyn

DopmyIibl
sin?a =1-cos’ «
cos’a=1-sin’a
ax> +bx+c=0
X:—biJﬁ

2a

sin o
cos o

=tgo

sin
cosa

tga =

1
cos’ a

1+tg°a =

tgx-ctgx=1

1
Ctgx = —
tgx

1) sina+sinﬂ:25ina;ﬂ.c050’;ﬁ
2) sina—sinﬁ:2cosa+ﬁ.sina;ﬂ
3) cosor+cos,8:2005a';iﬂ.cosa;b7
4) cosa—cosﬁ:—2sina;'[’).sina;ﬁ

HCHOJ’IBSY?I MCTOANYCCKUE PEKOMECHAAINU, PCINUTC YPABHCHUSA:

1. 6sin?Xx-5cosx+5=0:;

2. 3sin’x—4sinxcosx + cos? x =0; 6
3. sin?x—9sinxcosx+3cos?x=-1. 7
4, 8

V3sin 2x = cos2x

5.  sinb5x = sinbx

V3cos3x + sin3x = —1
7tgx—10ctgx+9=0
sinX =sin 2x

INPAKTHYECKAS PABOTA Ne 42
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Ha3Banue npakTudeckoii padorbl: Pewenue npocmetiuiux mpueoHoOMempuiecKkux HepaseHcms.
Llesas padoThl: BeipaGoTaTh HABBIKK PEIICHUS MPOCTEHITNX TPUTOHOMETPUIECKUX HEPABEHCTB.
PesyabTarsl:

Dopmupyemvie 31emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 4.1. BeisBasats gedeKThl aBBTOMOOMIIBHBIX KY30BOB;
— TIK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTb Y3JI0B U arperaroB aBTOTPAHCIIOPTHOI'O CPEJICTBA
Y TIOBBIIICHHUE X KCILTyaTallMOHHBIX CBOMCTB.
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 03, I1Py 07.
3HaHmsA: [loHsTHEe O TpOCTEHIINX TPUTOHOMETPUUYECKUX HEPABEHCTBAX M METOJAX WX
perieHusl.
yMenusi: HaxoxaeHue KopHel NpoCTeHIuX TPUTOHOMETPUUECKUX HEPABEHCTB.
Xoa padoTbI:
TpuroHoMeTpUYeCcKUMU HEPABEHCTBAMH HA3bIBAIOTCS HEPABEHCTBA, KOTOPBIE COJEpKaT
MIEPEMEHHYIO TI0]1 3HAKOM TPUTOHOMETPUUYECKON (PYHKIIUU.
Pemienue TpUTrOHOMETPUYECKUX HEPABEHCTB 3a4acTyI0 CBOAMTCS K PEIICHUIO MPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABCHCTB BU/IA!

sinax < a, cosx<a, tgr<a, ctgr<a,
sina >a, cosxr>a, tgr>a, ctgr > a,
sinx <a, cosxr <a, tgr<a, ctgr<a,
sine = a, cos>a, tgr>a, ctgr>a.

Pematorcst mpocreiinie TPUroHOMETPUYECKHE HEPABEHCTBA IpaUuecKy UM € MOMOIIBIO
€AMHUYHOU TPUTOHOMETPUYECKON OKPYKHOCTH.

Ilo OMpCACIICHUIO, CUHYC VyIjla O C€CTb OpJAuHaTa TOYKHU

. &
sine |y P.(x.y) P (X,Y) eAMHUYHOTO Kpyra (puc. 1), a KocuHycoM — alcrucca 3Toi
al\X:V,

a cosa

X MTOMOIIIBIO €IMHUYHOTO KPyTa.
Puc. 1

PaCCMOTpI/IM CXEeMy peHiCHUus TPUTOHOMECTPUUICCKHUX

TOYKH. OTOT (AaKT HCHONB3YeTCs MpPH PEHIeHUH MPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB C KOCHMHYCOM M CHHYCOM C

HEPaBEHCTB C TIOMOIIBIO €IMHUYHOTO KpyTa.
1. HepaBenctBa sinx <a

1<a<1 —m—arcsina + 2nk < x <arcsina + 2nk,k eZ
a>1 R
as<-1 %)
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Puc. 2
2. Hepagencrpa SINX >a

-l1<a<1 arcsina + 2nk <x < mw—arcsina+2nk,k eZ
a>1 %)
a<-1 R

Puc. 3
3. Hepasencrea COSX <a
-l<a<i1 arccosa + 2nk <X < 2w —arccosa + 2nk,k eZ
a>1 R
a<-1 %]

Puc. 4
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4. Hepasencrea COSX >a

-l1<ax<i1 —arccosa + 2nk < x < arccosa + 2nk,k e Z
a>1 %)
a<-1 R
Puc. 5
5. HepaencrBa tgx <a
aeR —g+nk<x <arctga+7nk,k eZ
Puc. 6
6. HepaBencrtBa tgx >a
aeR

arctga + nk <x <g+nk,k eZ

101



Puc. 7
7. HepaBeHncTBa Cigx <a

aeR arcctga+nk <x <m+nk,k eZ
Puc. 8
8. HepasenctBa Ctgx >a
aeR nk <X <arcctga +nk,k e Z

3agaHus 17151 CAMOCTOSITEIbHON PadoThI

Bapwuanr 1.

Pemmre HepaBeHCTBA:

tgx > -1
1—2cos%>0
2sinx =1
cos|4x + 2 |>—
d

2
2

Puc. 9
Bapmuanr 2.
Pemure HepaBeHCTBA:
1. tgx <43
2. —[3-2sin3x <0
3. 2cosx <42
. 3
4. sin|x-Z|> —£
S

2

. (X T 1

6. sm(z+§J>§
7. sin2x >—3

5. COS(X +%JS—\/§
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MMPAKTHYECKAS PABOTA Ne 43
Haspanue npakTtuueckoii padorbl: Yucnosas nocnedosamenvHocms, Buluucnenue npedena
nocn1e008amenbHOCHU.

He.]'lb paﬁ()TLI: Ha KOHKPCTHBIX IMMPUMEPAX HAYYHUTHCA 3alaBaTh YUCIIOBBIC TOCICAOBATCIBHOCTH U
HaxXOJUTb UX MPCACIIbIL.

Pe3yabTarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— TIK 4.1. BoisaBasath qeeKTsl aBTOMOOMIIBHBIX KY30BOB;
— [IK 6.2. IlnanupoBaTh B3auMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBIIIICHUE WX IKCIUTyaTallMOHHBIX CBOWCTB.
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.
npeomemnsie: 11P6 04, [1Py 08, ITPy 10.
3HAHUSL:
— IlonsTHe 0 YMCIOBOI MOCIEAOBATEIBHOCTH.
— IloHsiTHE O YMCIOBOM TPOTrPECCHUH.
yMenus: HaxoxaeHue npeaenoB nociae10BaTeIbHOCTEN.
Xon padorhl:

MHuooicecmeo uucen, Kaxicooe u3 KOMmopuvlx CHAOHCEHO CEOUM HOMEPOM, HA3bIBAEMCSL YUCTOBOLL
noC1e008amenbHOCMbIO.

DNEMEHTBl 3TOr0 YHCIOBOIO MHOXECTBA HA3bIBAIOTCS WIEHAMH MOCIEAOBATEIbHOCTH U
0003HAYAIOT: MEPBBIA YIEH - @ 1, BTOPO - @ 2, N- il WieH - an U T.1. Bes mocnenoBaTenbHOCTh
0003HAYAETCS : A1, @2, A3y oeuy @n WIH (@n).

UucnoBast moOCIEeOBATEILHOCTh MPEACTABISIET CO0OM HE 4YTO HMHOE, KaK MHOXECTBO
HYMEPOBAHHBIX YHCEJI, YIMOPSJAOYEHHBIX HAMoA00ue HaTypaJbHOTO psija, T.€. pacrojiaraeMoe B
MopsiIKe Bo3pacTaHusi HOMEpoB. [locienoBaTenbHOCTh MOXKET COJEPKaTh KaK KOHEYHOE, TaK U
OECKOHEYHOE YHCIIO YICHOB.

Ilocnedosamenvuocms, cocmosawas U3 KOHEYHO20 YUCIA YNeHO8, HA3bI8AEMC s KOHEYHOU, d
NOC1e008aMeNbHOCIb,  cOCmoAwas U3  0OeCKOHeUHO20  YUCIA — 41eHO8, - 0OeCKOHeyHOll
nOC1e008amenbHOCMbIO.

Nuornga OECKOHEYHYIO YHCIOBYIO TOCJIEIOBATENILHOCTh BBOMST, HCIONB3Ys TOHATHE
GyHKIUH:

Qynxyuro y = f(xX), xeN wHazvieaiom @yukyueii namypanvho2o apeymenma uiu 4uciosou
nocnedosamenvrHocmvio u obosnavaiom: y = f(n), unu y1, y2, y3..., yn wau y(n).

[TocnenoBaTenbHOCTH MOKHO 33/1aBaTh Pa3IMUHBIMU CIIOCOOaMHU, HAIIPUMED, C/106€CHO, KOTIa
MPaBWJIO 3a/laBaHUs TIOCTEIOBATEIBHOCTH OMHCAHO cloBamu, Oe3 ykazanus (opmynbl. Tak,
CJIOBECHO 3a/1a€TCA MOCIEA0BATENbHOCTh MTPOCTHIX YHUCET:

2,3,5,7,11,13,17,19,23,29,...

Oco0OeHHO  BaXHBl  GHAAUMUYECKUI U  PeKYPPeHmHbl  CIOCOOBI  3a/aHus
MOCJIEI0BATEIHHOCTH.

['oBOpAT, YTO MOCIEAOBATEIBHOCTD 3a/laHA @HAIUMUYECKU, ECIU yKa3aHa Gopmyia ee N-ro
YJIeHa.

Ilpuseoem mpu npumepa.

1) Yn= N?. DTo aHAIMTHYECKOE 3ajaHKe mocienoBareapHocTr: 1,4,9,16,..., n°...
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VYka3aB KOHKPETHOE 3HaYeHHE N, HETPYAHO HAUTH WIEH MOCIEI0BATEIbHOCTH C COOTBETCTBYIOIIUM
nomepom. Eciu. Hanpumep, n=9, 1o yo = 9% = 81, eciu
2) yn = C. 3mech peub uger o mnocienoatensHoctu C, C, C, ...., C, .... . Takyro
I10CJIEI0BATEIBHOCTh HA3bIBAIOT MOCTOSHHOM (MM CTAllMOHAPHOMN).
3) yn=2". DT0 aHANMTHYECKOE 3aJaHKE TIocIeaoBaTenbHocTH 2, 22, 23 .. 2" .
Pexyppenmmuutii cnocoé 3aaHuis OCIEI0BATEIIBHOCTH COCTOUT B TOM, YTO YKAa3bIBAIOT MPaBUIIO,
MO3BOJISIIOIIEE BBIUMCIUTD N- i WIEH MOCIeA0BATEIbHOCTH, €CIIM U3BECTHBI €€ IPEIbIIYIINE YICHBI.
Hanpumep, apupmerndeckasi mporpeccusi — 3TO YHCJIOBas MOCJIeI0BATEIbHOCTh (an),
3a/1aHHAsl PeKYPPEHTHO COOTHOLLIEHUSIMM:

ai=a, an+1 = antd

(a u d — 3a0annvie yucaa, d — paznocme apugmemuueckoii npoepeccuu)

IeomeTpuueckasi mporpeccust — 5TO 4YHCIOBas TocienoBarenbHocTh (Dn)? 3amanHas
PEKYPPEHTHO COOTHOLIEHUSIMHU:

bi,=Db, bn1 = bn-q

(b u q — 3a0annvie uucna, b#0, q # 0, ( 3nHamenamenv 2eomMempuyeckol npPoSpPeccuul
npozpeccuit).

IIpumep: BoinucaTh nepBbie MATh YICHOB MOCIEAOBATEIBHOCTH, 33/IaHHON PEKYPPEHTHO: Y1
=L y2=1;yn=yn2+ yn1

Pemenune. N —i wieH Nocinea0BaTENbHOCTH PAaBEH CYMME JIBYX MPEALIECTBYIOIUX €My
YJIEHOB. 3HAYUT, IIOCIIEI0BATEIILHO MOIyYaeM:

yi=l;y2=1; y3=1+1=2;y4=1+2=3; y5=2+3 =5; u 1.1

OrpaHnyeHHbIe MOCJI€I0BATEIbHOCTH
. [TocnenoBarenbHOCTh (Xn) HA3bIBAETCSI OTPAHUYEHHON, €CIIM CYIIECTBYIOT TaKMe JIBa YyUCia M
u M, uro s Bcex Ne N BBIMONMHAECTCS HEPABEHCTBO M= Xn <M.
o [TocnenoBaTenbHOCTH (Xn) HA3bIBACTCS OIPAHUYCHHON CBEPXY, €CIH CYIIECTBYET TAKOE YUCIIO
M, uto st Bcex Ne N BBITOTHAETCS HEPABEHCTBO Xn <M.
o [TocnenoBaTenbHOCTh (Xn) HA3BIBAETCSl OTPAHUYECHHON CHU3Y, €CIIHM CYIIECTBYET TaKOE YUCIIO
m, uto ams Bcex Ne N BBIMOMHAETCS HEPAaBEHCTBO M< Xn

Hampumep: mnocnemnoBarenbHOCTh (Xn), 3amaHHas QopMysnod o0mero wieHa Xn = N,
orpaHuyeHa cHu3y (Hanpumep, yucio 0) 1 He orpaHHuYEHa CBEPXY.

MoHOTOHHBIE N0C/Ie0BATEIbHOCTH

[TocnenoBaTenbHOCT (Xn) HA3BIBACTCS go3pacmarowjell, €Ciu KaxkJbplil ee 4jieH, HauMHas CO
BTOPOTO, OOINbIIEe TMPEeNbIAyIIero, T.e. €COu s JI00ro HATypalbHOTO N BBHIMOJIHSIETCS
HEPABEHCTBO Xn+1 > Xn,

[TocnenoBaTenbHOCTh (Xn) HA3BIBAETCS yOblearoujeli, €CA KaXKIblA €€ 4IeH, HadyhHas Co
BTOPOTO, MEHBIIE MPEIbIAYIIero, T.6. €CIH g JI000ro HaTypadbHOrO N  BBHIMOTHSIETCS
HEPABEHCTBO Xn+1 < Xn,

[TocnenoBaTenbHOCTD (Xn) HA3BIBACTCS Hegospacmarowell, eCiav Kaxabli ee 4ieH, HaulHas co
BTOpOro, He OoJjiee MpeAblAyIIero, T.e. €CAu JUIsl JII0O0ro HaTypajibHOro N  BBIMOJIHSIETCS
HEPABEHCTBO Xn+1 < Xn.

[TocnenoBaTenbHOCTD (Xn) Ha3bIBaeTCs HeyOwvlearoujell, €Cli KaXbplid ee 4ieH, Ha4YMHas CO
BTOPOTO, HE MEHBIIE MPEeNbIAYIIero, T.e. €CIU Ui JII0OOTO HATypadbHOTO N BBIMOTHIETCS
HEPaBEHCTBO Xn+1 > Xn.

Bospacratomue, yObIBarolye, HEBO3pPACTAIOIIME M HEYOBIBAIOILIME I10CIEI0BATEILHOCTH
00pa3yroT KJ1acC MOHOMOHHbBIX TIOCEI0BATEIIbHOCTEH.
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IIpenen ync/I0BOI MOCIEA0BATEIBHOCTH
PaccMmoTpuM J1Be 4HCIIOBBIC TOCICI0BATEIBHOCTH — (Vn) U (Xn).
On):1,3,5,7,9,...2n—1, ...;

N300pa3uM wieHbI 3TUX M1OCIE0BATEIbHOCTEH TOUKAMU HA KOOPAMHATHOM MPSAMOA.

[
»

5V 779 1 y
——0—0—@ @ @ o
0 0,25 05 1

3aMedaeM, 4TO WICHBI MOCIEIOBATEIBHOCTH (Xn) KaK OBl «CTYHIAIOTCS» OKOJO Touku 0 —
TOBOPST IOCJIEOBATEIbHOCTh CX00AMCA, a Yy TOCIEI0BATENIbHOCTH (Vn) TAaKOM TOYKU CTYIIEHUS
HET — ¥ TOBOPAT, 4TO MOCJIEI0BATENbHOCTD PACX0OUMCA.

MaremaTuKu HE HCHONB3YIOT TEPMUH TOYKA CrYIIEHUS, a OHU TOBOPAT Hnpeoen
nocne0o8amenbHOCHu.

Yucno b naseieaemcss npedenom nociedosamenviocmu (yn), eciu 6 060U 3apanee
gblOpantoll okpecmuocmu mouku D codepoicumces 6ce unenvl nocie008amenbHOCMU, HAYUHAS C
HEeKOmopoz20 Homepa.

TITuwym max: yo—b unu |jm y, =b 4uTaoT Tak: npeien HOCIENOBATENLHOCTH yn Npu

n—o0

cmpemaeruu N K becxoneunocmu paesen b.
Ha IMMPAKTHUKEC HCIIOJIB3YCTCA C€IIC OAHO HCTOJIKOBAHWEC PABCHCTBA Iim Y, = b, CBA3aHHOC C

n—o0o

NPUOIMKCHHBIMU BBIYMCICHUSME: €CITU TMOCIIeI0BaTeIbHOCTh yn = f(n) cxomurcs x uucay b, To
BBITIOJIHSIETCST MTpUOMKeHHOe paBeHCcTBO T(h)=b, mpuyem 3T0 mpUOMIKEHHOE PAaBEHCTBO TEM
TOYHEe, YeM OoJIbIIE N.
Heo0xonumoe ycjioBue ¢X0AMMOCTH NPOU3BOJIbHON YHCJI0BOI MOC/1€10BATEIbLHOCTH:

Jis  Toro 4ToOBI MOCIEAOBAaTENBHOCTh CXOJMJIACh, HEOOXOIUMMO, uTOOBl OHa Oblia

OrpaHUYCHHOM.
JlocTaTo4HoOe yC10BHEe CXOAMMOCTH NOCJIeJ0BATEIbHOCTH.

Ecnun mocienoBarenbHOCT MOHOTOHHAa W OTpaHHYeHa, TO OHA CXOAUTCS. (Teopema

K.Beiiepmrpacca)
CpoiicTBa cxoasiMXcsl MOCJIe0BaTeIbHOCTENH

1.  Ecnu nocnenoBaTenbHOCTh CXOAUTCS, TO TOJBKO K OJTHOMY Tpe/eIy.
2.  Ecnm mocnenoBaTeiabHOCTh CXOIHUTCS, TO OHA OTPaHUYCHA.
3. Ecnm nocnenoBaTenbHOCTh MOHOTOHHA U OTPaHUYEHA, TO OHA CXOJUTCSL.

Ecnu |q| >1, mo nocnedosamensnocme yn= Q" pacxooumcs.
Teopembl 0 IpeaeIax NOCAeA0BATEIbLHOCTEH.
.1
L lim=0
N—o0

2.  Ecmm |q| <Imolimq" =0

3. Ecm |jmx,=b,limy, =c, 10

N—o0
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4.  Jlns mo00ro HaTypalbHOTO MoKasaTels M u moboro koddduimenra K cripaBeyinBo

K

COOTHOIILIEHUE: ||m —=0

n—o

5. Ilpemen cymmel paBen cymme mpenenos: |jm (x, +»,) =b+c

N—o0

6.  Ilpemen npoussenenus paBeH MPOU3BEAECHHUIO IPpeaenoB: |jm (X,»,) = bc;

n—o0

7. [Ipenen yacTHOTO paBeH YaCTHOMY IPEICIIOB: ||m (x,:y,)=b:c, rae c#0.

n—o

8. IlocTosHHBINH MHOXKHUTENIL MOXKHO BBIHOCHTS 3a 3HaK npezxena: |jm (kx,) = kb

n—o0
Haxootcoenue npedenos nocneoosameibHocmu:
Haiitu npenen nociienoBaTeIbHOCTH:

2
1 2 5 . 2n°+3
a) Xn — — 6) Xn :———2+3 B)Ilm —
n n n e N+ 4
Pemenue: a) HpI/IMeHI/IB MPaBUIIO «IIPECH IIPONU3BEICHUI, IIOTYINM:
1 1 1
lim —2_I|m(— —)_Ilm —-lim==0-0=0
n—o0 n n—o0 n—o0 n n—oo n

0) IpUMEHUM TIPABUIIO «Hpe)len CYMMBD» U IIOJIyYHUM:

I|m(——i 3)_I|m——I|m—+I|m3 0-0+3=3

n—o n © N n—oo n n—oo
B) B HO,Z[O6HBIX ClIydasx HPHUMCHANOT I/ICKYCCTBeHHBII‘/'I InpueM: ACJIAT YUCIIHUTCIIb U 3HAMCHATCIIb
Z[pO6I/I IIOYJICHHO Ha HaI/IBI)ICHIYIO N3 UMCHOIINXCA CTCIICHb HepeMeHHOﬁ n. B JaHHOM HpI/IMCpe

pasjenuM  YMCIMTedh M 3HAMEHATedh  ApoOM  mowieHHo ~ Ha N2 Hmeem:
2n®> 3 3
S 2+
. 2n +3 . n? n2 . n? 2+0 2
im ——— =Ilim ————=1lim =——— =—=2 (31eCh MbI IPUMCHWJIH TPABHUIIO «IIPEIEII
now N%4+4 noon N 4 n%w1+i 1+0 1
) 2
n’> n? n
TPOOM»).

3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
1.BeluniciuTe npeessl YUCIoBOM MOCIE10BAaTEIBHOCTH.

1) lim — 1
I’14)00n
. (=17
2)!|Lnoc = ];
3) lim Z+%J;
n—o0 n n
4) lim 6—l2—§—ij;
n—o n n \/ﬁ

5) lim 5n+3;
noe n+1
2n® -1

4 ’

6) lim

n—o0 n

7yl (2n+1)n-3)

nN—o0 n
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2.Haiinure cymmy reomerpuueckoit mporpeccu (bn), ecnu

1

Db, =3,9==; 0
=30=y3 3)b, =(-1) i,
3n
2)32,16,8,4,2,....;
3.HaitnuTe 3HaMeHaTenb reoMmeTpudeckoit nporpeccun (bn),ecnu
1)S =-10;b, =-5; 2)S=2;b, =3.

4.Pemte ypaBHEHUE, €CJIH U3BECTHO, UTO |X| <1:

DX+ X2+ X3+ x +.. 4+ X" +...=4;

2)2x —4x* +8x° —16x* +...=

ool w

1 7
N+ X+ X+ XX+ X"+ ==
X

A)2x+1+ x> = x¥+x* =x° +...:%.

IHPAKTHYECKAS PABOTA Ne 44
Ha3BaHue npakTu4yeckoii padoTbl: [ eomempuueckutl u MexaHu4ecKutl CMvlcli NPOU3B0OHOU.
Heap padorbl: Ha KOHKpPETHBIX NMpUMEpax HAYYUTbCS COCTABIATH YpaBHEHHUS KacaTelbHOU U
peliaTh 3a7a4u, UCTIOIb3Ys T€OMETPUUYECKUI CMBICI TPOU3BOIHOM.

PesyabTarsl:

Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 4.1. BoisaBasats aedeKkTsl aBTOMOOMIBHBIX KY30BOB;
— 1IK 6.2. IInanupoBaTh B3aMM03aMEHSAEMOCTD y3JI0B U arperaroB aBTOTPaHCIIOPTHOIO CPEJICTBA
Y TIOBBILIEHHUE UX DKCILTyaTallHOHHBIX CBOMCTB.
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. [1P6 04, [TPy 08, [1Py 10.
3HAHUSA:
— TlonsTue o mpon3BoaHON GYHKINHU U €€ CBOHCTBAX.
— Tlonstue 06 ypaBHEHUH KacaTeIbHOM.
YMEHHs:
— Brruucnenune npon3BOIHBIX (QYHKITUH.
— CocraBrienue ypaBHEHUE KacaTeJIbHOM.
Xox padoTsl
esab padoThi:
Coaep:xanue padoThbI:
IMpoussoanas y'(x,) or ¢yHKiMH y = y(X), BBIYMCICHHAS TPH 3HAYCHHH apryMeHTa X = Xo,
MIPEJICTaBIsIeT CO0OW cKopocmb u3menenus Imou QyHKyuu OTHOCUTEIBHO HE3aBUCUMOM
MEPEMEHHOM X B TOUKE X = X0.
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B yvacTHOCTH, €ciiy 3aBUCMMOCTh MEXAY IPONHACHHBIM ITyTEM S U BpeMeHeM t pu npsMoIMHEHHOM

IBIKCHUU BbIpaxkaeTcs: opmyioi S = S(t), To CKOpocTh JABMKEHUS B JIFOOOH MOMEHT BpeMeHH {
2

ds dcs
€CThb E' d YCKOpeHHe (T. €. CKOPOCTh U3BMCHCHUA CKOpOCTI/I) eCTBE

IIpumep.

o 1
1. Touka nBUKETCS NPSIMOIMHEMHO IO 3aKOHY S = §t3 +2t2 —t (s BBIpQXXacTCsA B MeTpax, t - B

cexkyHaax). HallTu ckopocTh 1 yckopeHue ABUXKEeHUs yepe3 | ¢ mocie Havasia JIBHKCHHUS.
Pemienue:

CkopocTh MPSIMOJIMHENHOT O ABM>KEHUS paBHa MPOU3BOIHOM ITyTH 110 BPEMEHU:

v(t) = % =t% 4+ 4t — 1, orkyza V(1) = 4 (m/c)

o . o d?s
VY CcKopeHHe MPSIMOJIMHEWHOTO JIBM)KEHHSI PABHO BTOPOi MPOM3BOIHON NyTH 10 BpeMenu: a(t) = )
=2t+4.
CnenosatensHo, a(1) = 6(m/c?)
Onpedenenue kacameibHOU.
/"FPG(}JMK
— Kacarenbnas K rpaduxy GyHKIII f,
Xo o
muddepeHIpyeMorl B TOYKE X0, - OTO MpsMas
KacaTtenbHas (ebep by e P ’
K rpaquiky & Touke o TIPOXOJIAIIAA HEPE3 TOUKY (xo0; f(x0)) m umeromias
(unm Xo) yrioBoi ko3 duuuent f'(xo).

VYrnosoil ko3pduument nmeer npsmas Buga y = kx + b. Koadduuuenr k u sBnsercs yrioBbm
K03 (HULUEHTOM ITON IPSIMOH.

VYrioBoir K0d(pUIMEHT paBEH TAHIEHCY OCTPOTO yria, 00pa3yeMoro 3TOM MPsSIMOM C OCKIO
abcrmcc: K =tg a=f (X,).

3/1ech Yyroia o — 3TO yroia MeXay npsiMoit y = kx + b u monoxuteabHbIM (TO €CTh TPOTUB YAaCOBOM
CTpPEJIKH ) HarpaBlieHHueM ocu abciucc. OH Ha3bIBAETCS YTIIOM HAKIIOHA TPSIMOM.

A Puc.1 A Puc.2 A Prc 3 A Fuc. 4
¥ ¥ ¥ ¥

9§ \ y="b
v > <3 > > Ty
ol / X \x

Eciu yron nakiona mpsmoil y = kx + b ocTpeiif, To yrioBoil ko3pduuueHt spisercs
MOJIOKUTETBHBIM unciioM. ['paduk Bo3pactaer (puc.l).
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Ecmm yron nHakiaona mpsmod y = kx + b Tymol, TO yrioBoil KOI(PQPUIIMEHT SBISACTCS
OTpHUIIATEILHBIM YHcIiOM. ['paduk yobiBaeT (puc.2).

Ecnu npsimast mapasuienbHa ocu abCIUCC, TO YroJl HaKJIOHa MpSMOM paBeH Hymo. B aToM ciydae
yria0-Boi K03 (ULKMEHT MpsIMON TOKE paBEeH HYIIO (TaK KaK TAaHT€HC HYJIS €CTh HOJIb). Y paBHEHUE

npsMoit Oyner umets Buj y = b (puc.3).

Ecimu yron Hakmona mpsimod paBeH 90° (7/2), TO eCTh OHa MEPHEHAMKYISIpHA OCH a0CIUCC, TO
npsiMasi 337aeTCsl PABEHCTBOM X = C, TJIe C — HEKOTOPOE JICHCTBUTENBHOE YHCIIO (puUc.4).

YpaBHeHue kacateabHOl K rpadpuky pynkuun y = f(X) B ToUKe Xo:
y = f(xo) + f'(x0) (x - x0)
Aneopumm pewienus ypasHenus kacamenvHou K epaguxy ¢yukyuu y = f(x):
1. Berauciutsb f(xq).
2. Beraucauts npoussoansie f'(x) u f'(xg).
3. Buecrtu HaiifeHHble unucia X, f(xy), f '(xp) B ypaBHEHHE KacaTeILHOIA.

Ipumepl. Haiinem ypaBHeHue kacatenbHoi k rpaduky pynkuun f(x) = x3 - 2x% + 1 B Touke
¢ abcuuccoi 2.

Pemenue.
1) Touka kacauus x, paBHa 2. Beraucoum f(x,):
flxg) = f(2) =23-2-224+1=8-8+1=1
2) HaxomuM f '(x). s aToro npumensieM Ghopmyiisl qudhepeHInpoBanus.
fl(x)=(x3-2x* + 1) = 3x2- 2+ 2x = 3x? - 4x.
Tenepb, ucnonb3ys noydyeHnoe 3qauenue f '(x), serancianm f ' (xy):
f'l(x)) =f'(2) =3-22-4-2=12-8 = 4.

3) Urak, y Hac ecTh Bce HEOOXoauMble aanubie: X, = 2, f(xy) =1 ,f '(xo) = 4. Iloxacrasisem
9TH YMCIIa B YpaBHEHHUE KacaTeIbHON M HaXOIUM OKOHUYATEIIbHOE pElICHHE:

y=flx))+ f'(xg)x-x)=1+4(x—-2)=1+4x—-8=4x—7
OtBer. y=4x—17.
IMpumep 2. Ha pucynke u3obpaxens! rpadpuk ¢ynkiun Y=f(X) u kacarenpbHas K HEMY B TOYKE C
abcruccoil Xo. Haiinure 3HaueHne npon3BoIHON (YHKIIUHU B TOUKE Xo.
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3nadyeHue mpou3BoaHOM GyHkmuu Y=f(X) B TOUke Xo paBHO TAHIEHCY yIrjia MEXIy
KacaTelIbHOW U TOJOXKUTEIbHBIM HampaBieHneM ocu OX. UYUtoObl ero HalTH, BBIACIUM
MPSIMOYTOJIBHBIA ~ TPEYTOJIBHUK, THUIIOTEHY3a KOTOPOTrO JICKHT Ha KacaTelbHOW, a KaTeThl
napajulesbHbl 0csM KoopauHaT. O003HaYMM TOUYKHU € LEIbIMU KOOpAuHaTaMu OykBaMu A u B - atu
TOYKH BBIJEIEHBI Ha KacaTeJIbHOM:

[TpoBenem uepes Touky A npsmyro napaienbHo ocu OX, a yepe3 Touky B - mapamiensHo
ocu OY. [Nonyuum npsmoyroinbubliil TpeyroiabHuk ABC. Yron A tpeyrosnbHuka ABC paBen yriy
MEXJ1y KacaTeJIbHOM U M0JIOKUTEIbHBIM HampasiieHuem ocu OX.

TanreHc  ocTporo  yriia MOpSAMOYTOJIbHOTO  TPEYroJIbHUKAa  PaBEH  OTHOIICHHUIO
MIPOTHUBOJICKAIIETO KaTeTa K nmpuiiexaniemy. JUIMHbI KaTE€TOB CYUTAEM 110 KOJIMYECTBY KIIETOUEK

=11,25

.'_:I'Ll ]

Ortser. 0,25.

IIpumep 3. Haiitu yrinosoit ko3¢ duumeHT kacatreabHON, MPOBEAEHHOM K rpaduKy QyHKIIUH

.E'-l
U=

4 B touke ¢ abermccoit xo=1.
Pemenne. Haxonum npousBoHyto_QpyHKIIMH
4 I
: T :

I 3

.f I-.'EI.:I - - =.r
4
o f.l’lfl]_ls_l

Torga npu xo=1 3Ha4ueHue npousBogHOM pagHo J 41! = L =
Orcronia mosry4aem, 4To yriioBor Kod(pPuIMeHT kacaTeabpHON B TOUKe ¢ abcnuuccoi Xo=1 paBeH

= (1) =1

OTtser. 1.

Ipumep 4. Ipamas y= 8x-5 mapamgensHa KacaTenbHOH K rpaduky (QyHKIME Y=X° +7X +7.
Haiinure abcruccy TOUKM KacaHUsI.
Pemenne. VYcnoBueM mnapajuieNbHOCTH JABYX INPSMBIX SIBISIETCS PAaBEHCTBO HX  YIVIOBBIX
k03 huIeHToB, cienoBarenbHO K=8. YrioBoi KOApQHUIMEHT KacaTeIbHON — 3TO €CTh 3HAYCHUE
MIPOU3BOIHON (DYHKIIMU B TOUKE Xo.
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f (o) = 2%o+7 =8, 2x0 = -1, X0 = -0,5.
OtBer. -0,5.
33}13““5] OJIsA caMOCTOﬂTe.ﬂBHOﬁ paﬁOTLI:

Bapuanr 1 ‘

Bapuanr 2

3ananme Nel. CocTaBbTe ypaBHEHUE KacaTEIbHOM

k rpaduky pyaxiun Y=Ff(X) B Touke Xo.

1 4
yzzx —3x,x9=1

1

t—3,x,=1
g~ Xo

3anganue Ne2. Haiitu yrioBoit KoappHUIMEHT KacaTelnbHOM, IpOBeIeHHON K TpaduKy GyHKINUU B

TOYKE X0

y=2x+7Inx, xo=14

y=6x+4sinx, xozg

3aganne Ne3. [Ipsimas mapasiesbHa KacarenbHoO# K rpaduky Gyukiun y=f(x). Haiinure abcrmccy

TOYKHU KaCaHUs.

y=3x-2, y=-X2-12x+5

y=5X, y = 2x-8x-3

3aganue Ne4.

Teno maccoil 25 Kr ABMXKETCS NPSIMOJIMHEWHO

no  3akony s =In(1 + t?). Haiitu

my2
KHHETUYECKYI0 dHepruro tena (E = - ) depes

2c mocJie Havaa JABHIKXCHMUA.

3ananue Ned.
MaxoBHUK, 3a/IepKUBACMBIH
noBopauuBaeTcs 3a t ceKyH/ Ha yrom

TOPMO30M,

o
= 2t — 0,04t?(pao). Onpenenure YriaoByio
CKOPOCTh BpAIllEHUS MaXOBHKa B MOMEHT t =
12¢ W BBIACHHTb, B KaKOH MOMEHT MaXOBHK

OCTaHOBHTCH.

3ananmue Nes.

Ha pucynke nzo0paxén rpaduk Gpynkmm y=Ff(X)

W KacarelbHas K HEMY B TOYKE ¢ aOCIIMCCOM Xo.

Haiinure 3Hauenue npousBogHoi Gynkuuu f(X) B Touke Xo.

Va
T T
\ |/
=
N
1
1REE,
X, o[ 1 [x

K

/

/

7

Y

ITPAKTHYECKAS PABOTA Ne 45

Ha3zBanme npakTuuyeckoii padborsl: //pumvenenue
Ienp padorsl: 3aKkpenuTh HABBIKM BBIUHCICHUS
Qg QepeHIpOBaHUs.

Pe3yabTarsi:

OCHOBHBIX NPABUL OUPDBEPEeHYUPOBAHUS.

IMPOU3BOJHBIX, UCIOJIb3Yd OCHOBHBLIC IIpaBHJIa

Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):

1 HNOBBIMICHUC UX SKCITYaTallHOHHBIX CBOMCTB.

[1K 4.1. BeisBiaATh 1e(heKThl aBBTOMOOUIIBHBIX KY30BOB;
IIK 6.2. IInaHnpoBaTh B3aMMO3aMEHSIEMOCTb Y3JIOB M arperaToB aBTOTPAHCIIOPTHOT'O CPE/ICTBA
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memanpeomemnute: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII1 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPIT1 21, MPK 11, MPP 02.
npeomemmnosie: 11P6 04, 1Py 08, TPy 10.
3HaHus: [loHaTue o mpon3BoIHONM QYHKIIMU U €€ CBOICTBAX.
yMeHus1: Beruricienre npon3BOIHBIX (YHKITUIH.
Xox pabdoThI:

Onepanusi HAaXOXIEHUS MPOU3BOJHOM HaszbpiBaeTcs auddepenuupoBanuem. [lpu
BBIMIOJTHEHUH ATOW  OINEpalMd 4YacTo MPHUXOAUTCA paboTaTh C YaCTHBIMH, CYMMAaMHU,
npousBeneHusaMu GyHkiui. Mcxons w3 omnpeneneHus NMPOU3BOAHON, MOKHO BBIBECTH IIpaBHIIa
muddepeHnmpoBanus, odaerdaromniie 3Ty padoty. Eciu C — nocrostaaoe uucio u f=f(x), g=g(x)
— Hekoropele guddepeHnupyeMble (QYHKIHH, TO CHPABEIJIMBBI CICAYIONIHE NpaAsUId

oughghepenyuposanusi:
. C"=0
° If — 1

(f+9) =1+4d

. (fo)=fg+fd
(cfy =Cf

(j)f _f'9—I¢g

. 9 g9 ..(g#0)

Ipumep 1. Haiinure npon3BoaHyo0 QyHKIHH:

1) y=x"+x%; 2) y=x*(2x +x*); 3) yszz.

Pemenmne IMosicHenns
1) y'=(x’ +x3)':(x7)'+(x3)':7x6 +3x2. B samanmum 1 Hamo HalTH
MIPOM3BOIHYIO CYMMBI 1o

2) y'=(x3(2x +x4))' =(x®)"-(2x+ x")+x® - (2x+x")";

dopmyme (U+V-w) =u’"+Vv'—-w';
Vunrsisas, uto (X°)'=8 x';

B 3aJaHUU 2 — TPOU3BOJIHYIO
(2x +x*)' =(2X)" +(x*) =2-X +4x> =2 +4x3, umeem npousBenenus (W) =uv+u’, B
y'=8x"(2x +x*)+ x®-(2+4x%)=16x® +8x" +2x® +4x" = s3amammm 3 - NPOH3BOAHYIO
=18x° +12x™, JaCTHOTO (E)’ _4 V—ZUV (v=0).
Cx+2,, (x+2)-(5-X)—(x+2)-(5-x)’ v v
3) y'=( ) = 2 - Taxxe B 3amaHusIX 1 u 2 ciaexnyer
5-X (5-x) y
UCIIOJIb30BATh bopmyy

YuuteiBas, 4To i -
(x+2)'=X'+2'=14+0=1, (5-X)'=5'-X'=0-1=—1, nveem < "X @B AIAHHH 2 yuCCTE,
1. (5=X)—(=1)-(X+2) 5—X+X+2 v 4TO nva , BLI‘{I/ICJ'ICHI/II:I
= = = . MPOU3BOTHOM 2X  TOCTOSHHBIN
5-x)? 5-x)? 5-x)?
( ) ( ) ( ) MHOXUTEIb 2
MOKHO  BBIHECTH  3a  3HaK

MIPOU3BOAHOM.

Mpumep 2. Borunciure 3Hauenue npoussogHoit ¢pynxuun f (X)=x> ~5JX B Toukax x =4 1 x =
0,01.
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Pemenue

F/(X)= (X2 =54X) = (x2) —5(x)' =2x - ——.

2/x

5 5 3

f'(4)=2-4-——=8-"=6",

® 2J4 4 4
£/(0,01)=2.0,01-—>—=002-—> -

2-01

2,/0,01
S)

=0,02—-—=0,02-25=-24,98.
0,2

IlosicHenns
JIns HaxoKIeHusl MPOU3BOIHON B YKa3aHHBIX
TOYKAaX JOCTAaTOYHO HAWUTU MPOU3BOJIHYIO

GbyHKIIMKE ©W B
BBIPQ)KEHUE TOJICTABUTh 33aJaHHbIC 3HAYCHUS

JTaHHOU MOJIY4YEHHOE

aprymenTa. IIpy BBIYMCIIEHHHM IPOU3BOIHOM
CIENyeT Yy4eCTh, YTO 3aJaHHYK pPa3HOCTh
MOYKHO PacCMaTpUBaTh, KaK alre0pandecKyro
cymmy Bbipaxernnit ¥2 u (=5vX), a mpu
HAXOXKJIEHUH TPOM3BOIHOM (—5\/;) 3a 3HAK
MPOU3BOIHOMN IMOCTOSTHHBIN
MHOXKHUTENH ( - 5).

BBIHECTH

Mpumep 3. Haiiaure 3HaYeHHUs X, TP KOTOPBIX nponsBoanas Gynxuun f (X)=x* —32X pasua 0.

Penrenne

f'(x)= (x* =32x)' =(x"*)' —(32x)'=4x> -32.
f'(x)=0. Torma 4x°-32=0,x%=8,x=2.

OrtBer: x = 2.

3aganus AJ151 CAaMOCTOATEILHON padoThI:

IMosicHeHusn
UT0OBI HATU COOTBETCTBYIOIINE 3HAYEHUS X,
JOCTATOYHO HAWTHU TPOU3BOJHYIO JAHHOU
(GYHKIIUY, TPUPABHATh €€ K HYJIO U PEIINUTh
IIOJIyYEHHOE YpaBHEHUE.

1 Bapuanr.
1. . HaiiguTe npou3BoJHbIE CJAeYIOIIUX PYHKIMIA:

1. y=4x3+%x2+3
2. y=%x5+ix4—3x2+9
3. y=02x3-3)(2x3-1)

2. HaiiTu npon3BoaHYyI0 (PYHKIUH B TOUYKe X, !

1) y=3x*,x%, =1;
2) y =C0SX, X, :Z;
6
. VA
3) y=-2sinx,X, ZZ;

4) y=2+x/;,x0 =4,

3. HaiiguTe npou3BoaHy0 GyHKIMHN, NpuBeas ee K Buay K- X":

2 1
1) y=3x’x%;2) y=X—2;3) y =

ﬁ;‘]') y

X5

175

4. Hcnoub3ys ¢opmy.ay NPOU3BOJIHOI CYyMMbI, HAIMTE MPOU3BOIHYIO OT (PYHKIMU:

1) y=x2—5x+1;
X

2) y= x(x2 —5x+1);
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3 2
X* —5x" +1x
Jy=—"—.
5. Hcnmoan3yst popmyJibl npou3BeAeHUsI M YACTHOI0, HAliAWTe NMPOU3BOIHbIe PyHKIMIA:
1) y=xcosx;
2

2) y= )
)y 1+x

2 BapuaHnr.
1. HaiiguTe NpoOU3BOIHBIE CAeTYIOIMNX (PYHKIHIH:

1. y=4x3 +%X2+3
2. y=§x5+ix4—3xz+9
3. y=02x3-3)2x3-1)
2. HaiiTu npon3BoaHYI0 (PYHKIUH B TOUYKe X, !

1) y=2x%x,=-1;

2) y =sin X, %, = =;
)y 073
3) y=-2cosx,X, :%;

4) y=1+2\/§,x0:9.

3. Haiigute npou3BoaHy0 GyHKIUN, IPUBes ee K BUay K - x™:

XG

3 1
1 =2X- 3,2 =—,3 :_14 = —

4. Hcnoub3ys ¢opmy.ay NPOU3BOIHOI CYyMMbI, HAIMTE MPOU3BOIHYIO OT (PYHKIMU:
1) y=x%+4x? —iz;

X
2) y= x(x3 +4x? —1);

5 4
X*+4x" -1
) y=——7—.
X
5. Hcnoan3yst popmysibl npou3BeaeHUsI M YACTHOI0, HAli/iuTe MPOU3BOIHbIe PYyHKIIMIA:
1) y=xsin x;
X
2) y= -
1+ x?

INPAKTUYECKAS PABOTA Ne 46

Ha3panue mnpaxkTudeckoil paboTbl: Bouiuucienue npouso0OHbIX OCHOGHLIX I1eMEHMAPHbIX
GyHryuil.

Ilenp pa0Gorbl: 3aKpenuTh HABBIKM BBIUMCIECHHUS TNPOM3BOAHBIX OCHOBHBIX 3JIEMEHTApHBIX
GyHKIHH.

Pe3yabTarsi:

Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepirycanue):

I1K 4.1. BeisBisATh 1e(heKTbl aBBTOMOOUIIBHBIX KY30BOB;
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— 11K 6.2. IInanupoBaTh B3aM03aMEHSAEMOCTb Y3JI0B U arperaroB aBTOTPAHCIIOPTHOTO CPEICTBA

Y TIOBBIIICHHUE X DKCILTyaTalluOHHBIX CBOMCTB.
memanpeomemnuie: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPI1 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPI1 21, MPK 11, MPP 02.

npeomemnosie: 11P6 04, 1Py 08, TPy 10.

SHAHUA:

— IlonsTre o mpou3BoiHON GYHKIIUU U €€ CBOHCTBAX.

— Tabnuma npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

yMeHusi: Beruuciienre npou3BOHBIX (YHKIIHA.

Xox pabdoThI:

Taonuua npouszeoonvix

Ne Ne
Ne /
[Tpon3Boana Oynkuu | [Ipouszsoana IIpousBox
o DyHKIUA n/ I DyHKIUA
s g A Has
/ il
11
C- 1
1 0 7 e* et 13 ctg x -—
IIOCTOAHHAA SIn~ X
2 n nx"* 8 I%g ) 1 1 14 | arcsin x L
X X O<a=]) xIn a 1— x?
1
3 X 1 9 In x — 15 | arccos X - -
1-x
4 ; L 10 | si 16 t L
2 — sin X COoS X arctg x
Jx=x2 2Jx 9 1+ X2
1 1 . 1
5 ==x" -— 11 COS X —SIn X 17 | arcctg x - 5
X X 1+x
6| a,@=>0) a*lna 12 tg X L 18 Ig x !
’ cos? x xIn 10

3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
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Bapuanr 1
Haiinute nponsBoanyro GyHKIUU
1)y = 4x> — 10x2% + 6x + 2

2)y =sinx
2x+1
3y =-—"7
4)y=5i/x_3
5y =05*
6)y =2x—1
7Ny=x%—6x*+9x—11
8)y =x7"°
9)y =log, x

10)y = (x3 —4x?)(x2 = 7)
2

11)y = x_6

12) y = 2* —log, x

13) y=Inx+5lgx

14)y = 6x8 — 6Inx + 3log; x

15)y =4 cosx-9*

Bapuanr 2
Haiinute npon3BoaHyI0 QyHKIUU
1)y =3x5—20x? +8x + 1

2) y = cosx
__ 2x-3
3)y = x+1
4)y=</x_2
5y =8*
6)y =4x — 4

7)y=x3—-5x?+3x—15
8)y =x7"°

9) y =loge x

10) y = (x3 + 3x%)(x% — 8)
1)y=2

X
12) y = 5% —log, x
13) y =Inx +8lgx
14)y = 2x8 — 7Inx + 4log, x
15) y = 5sinx - 4%
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IHNPAKTUYECKAS PABOTA Ne 47
Ha3BaHue npakTu4eckoi padorbl: Buiyucienue npou3go0HbIX CLOHNCHBIX QYHKYULL.
Heab padoThl: 3aKpeNUTh HABBIKK BBIYMCIICHUS TPOU3BOIHBIX CIOKHBIX (DYHKIIUH.
PesyabTarhi:
Dopmupyemvte 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BoisaBasats qeeKxTsl aBTOMOOMIIBHBIX KY30BOB;
— [IIK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JI0OB U arperaToB aBTOTPAHCIIOPTHOT'O CPECTBA
Y TIOBBIIICHHE UX IKCILTyaTallMOHHBIX CBOMCTB.
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.
npeomemnosie: 11P6 04, 1Py 08, TPy 10.
3HAHMS:
— Ilondarue o npou3BoHON PyHKIMU U €€ CBONCTBAX.
— Tabnuma npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH.
— Tlondatue o cI0XKHOM (PYHKIUU U TPOU3BOAHOM OT HEE.
yMeHusi: Beruucienre npou3BOHBIX CIOKHBIX (DYHKITUH.
Xoa padoTbI:
ITyctb y = y(u) u u = u(x) — nuddepenmpyemsie pynkuuu. Torna cnoxxknas pyHkuus y = y(u(x))
ecTb Takke auddepeHuupyemas GyHKIHS, IpraIeM

Y=y,

DTO MPaBUIIO PACIPOCTpaHSIETCs Ha LEMOUYKY M3 JH000ro KOHEUYHOro yucia auddepeHmpyemMbix
GYHKIUH: HPOU36OOHAS CNLOMNCHOU (YYHKUUU PAGHA NPOU3BEOCHUI0 NPOU3BOOHBIX (YyHKyuUll, eé
COCMAagNAIOUUX.

IIpumepsr:

1. y(x) = In(x® — 3x% + 4x)

1

yI(X) = (ln(X3 —3x% + 4X))' . (X3 —3x% + 4x)" = m(gxz —6x+4) =
3P —6x+4
T x3 —3x2 + 4x
2. y(x) — earCCOSX
' _ arccosxy/’ . 1 — qarccosx . [ _ 1 _ _ earccosx
y'(x) = (e )"+ (arccosx)’ = e ( 1_X2) —

3. y(x) = sin(Invx)
y'(x) = (sin(Invx))" - (Invx )" (Vx)' = cos(Inv/x) - % : ﬁ; = _COS(ZIZ VX)

4.y(x) = Inv/sinx

1 1

. . Co
Vsinx  2+/sinx

y'(X) = (Invsinx)" - (Vsinx)' - (sinx)’ =

1 1
SX = —— - cOosx =-tgX
2sinx 2
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5. y(x) = arctgln2x

1
1+(In2x)2

- (In2x)" - (2%)" = 1 . L1.,= L

1+(In2x)%2 2x a x(1+1n22x)

y'(x) =
6.y(x) = (6X? - +5)’

y(x) = (6X>— 2x*+5)?

y'(X) =2(6X% — 2x4+5) - (6X? — 2x™*+5) ' = 2(6x% — 2x*+5) - (12x+8x°) =
= 2_2,4ry. 8

= (12x* - X—4+5) (12x + XS)

3aganus 1J51 CAaMOCTOATEILHON padoThI:

| BapuanT
Boruucnuts npou3BOAHYIO: Il BapnanT
X 12 Brranciuts npou3BOAHYIO:
1) y=|=+2 « 16
1) y= (— + 6)
2) y=sin(5-3x) 4
3) yzm 2) y=cos(5-3x)

3) y=./42+05x

BprunciauTh NpOM3BOAHYIO B TOUKE X :

. T T
4 =sin| ——2X X, =
) y-sn[Zoax) e

Brerauciouts IMPONU3BOJAHYIO B TOYKC XO .

2 4) y:sin(£+2xj xozl
T 6 12
5) y=tgbx Xg=—
24 5) y=ctgbx X, =2
° 24

6) y:cos(%—ZXJ xO:%
6) y:sin(z—ZXJ x, =2~
3 ° 3

IMPAKTUYECKAS PABOTA Ne 48

Ha3Banue nmpaktnueckoil padorwl: Hccieoosanue @ynkyuu na mornomonnocms. Onpedenenue
IKCMPEMyMO8 YHKYUU.
Iesan padoThl: popMHpOBaHUE YMEHUN UCCIEN0BaTh (PYHKIIMIO HA MOHOTOHHOCTb.
Pe3yabTarsi:
Dopmupyemwie 3nemenmut I1K (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BoisBasts qeeKTsl aBTOMOOMIIBHBIX KY30BOB;
— [TIK 6.2. [InanupoBaTh B3aMMO3aMEHSAEMOCTb y3JI0B U arperartoB aBTOTPAHCIIOPTHOTO CPEJICTBA

Y TIOBBILIEHHUE UX KCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnwie: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPIT 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPII 21, MPK 11, MPP 02.
npeomemnosie: 11P6 04, 1Py 08, 1Py 10.

3HAHUSA:
— Tlonsitue o mpon3BoHON GYHKINU U €€ CBOWCTBAX.
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— Tabnuma npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUH.

— TloHATHE 0 MOHOTOHHOCTHU ()YHKITHH.

ymenus: Onpez[eneHHe HHTCPBAJIOB MOHOTOHHOCTH.

Xox pabdoThI:

Bo3pacmanue u yovieanue gpynkuyuu
Oyuknus y = f(x) Ha3wIBaeTCs Go3pacmarowell Ha TPOMEKyTke a < x < b, ecnum s

JTFOOBIX Xq U X, , NPUHAIICKAINIUX ITOMY HPOMEKYTKY M TaKHX, 4TO X; < X, UMEET MECTO
HepaBeHCTBO f(xq) < f(x,).
Oyukuust y = f(x) HaswplBaeTcs yoOwvlgaiowel B TPOMEKyTke a < x < b, eciam s

JTFOOBIX Xq U X, , NPUHAIICKAINIUX ITOMY HPOMEKYTKY M TaKHX, 4TO X; < X, UMEET MECTO
HepaBeHCTBO f(xq1) > f(x,).
Kak Bospacraronmme, Tak u yObBaromme (YHKIUHM Ha3bIBAIOTCA MOHOMOHHbLIMU, A

POMEXYTKH, B KOTOPBIX (DYHKIIMS BO3PACTACT WU YOBIBACT, - NPOMENCYMKAMU MOHOMOHHOCIU.

Bospacranue u yosiBanue Gpynkuuu y = f(x) XxapakTepusyercsi 3HaKOM €€ POU3BOIHOM:
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 MIPOMEXKYTKE.

Ipumep 1. HaiiTi mpoMeXXyTKH MOHOTOHHOCTH CIIEAYIOMIMX ()YHKIIHIA:
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 IPeACTaBUM B TaOJIHIIE:

X —o<x<4 4 4 <x<oo
f'(x) _ 0 +
f(x) N 7

Taxum oOpa3oM, naHHast PyHKIUS B MpoMexyTke —oo < x < 4 yObIBaeT, a B IpoMexyTke 4 < x <

©0 BO3pacTacT.

6) f'(x) = 3x% —12x, (3x? —12x = 0) & [

CoctaBum Tabnuily:

x=0
x =4

X —o<x<0 |0 O<x<4 d<x<oo
f'(x) + 0 - +
f(x) 7 \ 7

Urak, B mpoMexyTkax —0 < x < 04 < x < 00 (PyHKIUA BO3paCTaeT, a B mpomMexyTke 0 < x <

4 - yObIBaeT.

3aganus 1J151 CAaMOCTOATEIbLHON padoThI:

Bapmuanr 1

1. Ha pucynke u3o0paxkeH rpaduk npou3BoaHoM GpyHkuuu f(x), onpeaeneHHol Ha WHTepBaie (-

2;12). Banummite mpoMexxyTKH Bo3pactanus GyHkiuu f(x).
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Pucynok 1 — I'padux npoussoanoii dpyakuuu f(x).
2. Haiit mpoMeXyTKd MOHOTOHHOCTH ()YHKIIMU:
a) f(x)=x?-2x+1

0) fx)=x3+2x>—-7x+4
B) f(x)=x+ﬁ

Bapuanr 2
1. Ha pucynke u3o0paxen rpaduk npousBoaHoi GpyHkuuu f(x), OnpeaeneHHol Ha uHTepBaie (-
10;2). 3amummre mpoMeKyTKH Bo3pactanus Gyukimu f (x).

Pucynok 2 — I'paduk npousBoaHoit GyHkun f(x).

2. HaiiTu npoMeXyTKu MOHOTOHHOCTH (DYHKIIMHU:
a) f(x)=x?—-3x+2

0) 2.f(x) =x3+x?>—-5x+8

B) f(x)=x+x—i1

MMPAKTUYECKAS PABOTA Ne 49
HazBanue npakTudeckoi padorbl: Mccrieoosanue ghynkyuu ¢ nOMOubo npoU3600HOI.

IIe.m, paﬁoTLI: Ha KOHKPCTHBIX MpUMEpaxX HAYUUTHBCA HCCICAOBATH (I)YHKI_[I/II/I C IIOMOIIBIO
HpOI/I3BOI(HOI71 1 Ha OCHOBC UCCJICAOBAHUA CTPOUTDH Fpa(l)I/IKI/I.
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PesyabTarsl:

Dopmupyemwie 3nemenmut I1K (npogheccuonanvno opuenmuposannoe cooepiricanue):
— TIK 4.1. BoisaBasats qeeKTsl aBTOMOOMIIBHBIX KY30BOB;
— TIK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTD Y3JI0B U arperaroB aBTOTPAHCIIOPTHOI'O CPEJICTBA
Y TIOBBIIICHHUE X KCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnwie: [1K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPIT 21, MPK 11, MPP 02.
npeomemnsie: 11P6 04, 1Py 08, TPy 10.
3HAHMSA:
— Tlonstue o mpon3BoaHON GYHKINU U €€ CBOWCTBAX.
— Tabnuma npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.
— Tlonsarue o0 sxcTpemymax (pyHKIMHU, TOUKAX Mepernda, aCuMITOTAX.
ymenusi: HaxoxxieHue 3KCTpeMyMoOB, TOUEK meperuda, acUMNToT (YHKIIUU U MOCTPOSHUE
rpaduka.
Xoa padoTbI:
Obwas cxema ucciedo8anust (hyHKyuu u nocmpoetue eé epaghuxa.
1. HaiiguTe o6sacTh onpeaencHus QyHKIIHH.
Uccnenyiite GyHKINIO HA Y€THOCTH MITU HEUETHOCTb.
Haiinure Touku nepeceuenus rpaduka GyHKIMH C OCSIMH KOOPAUHAT.
Haiinute nmpoMexxyTku 3HAKOIIOCTOSIHCTBA.
HaiiguTe nmpomMexxyTKu MOHOTOHHOCTH (DYHKLIUH, €€ SKCTPEMYMBI.
Haiigute npoMexyTku BBITYKJIOCTH rpaduka GyHKIUHU, €€ TOUKH Ieperuoa.

No o~ wn

Ioctpoiite rpaduk QYHKIMH, HCIOIb3Ys MOTydeHHBIE PE3Y/IbTaThl MCCIEI0BAHUS.
IIpumep:

Ioctpouts rpaduk Gpyaximu y = x3 — 6x2 + 9x — 3.

1 D(y) =R;

2. Jannast QyHKIMS HE SBISICTCS] HU YETHOM, HU HEUETHOM; KPOME TOT'0, OHA HE SIBIISIETCS
MIEPUOIMUYECKON;

3. Haiinem Touky nepeceuenus rpaduka ¢ ocsto Oy: mosiorast, uro X = 0, nmomyunm y = —3. Touky
niepeceueHust rpaduka ¢ ocbio OX B JAHHOM CITydae 3aTpy/THATEIBHO.

4. Haiinem npomexyTky MOHOTOHHOCTH (PYHKIIMH €€ SKCTPEMYMBI M [IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
C TTIOMOIIIBEO ITPOU3BOAHOM:

a. Haiinem npomssomnyto: y/ = 3x? — 12x + 9.

0. y/ =0 -3x>—12x+9 =0 - x = 1 ux = 3. OTMETHM JaHHBIE TOUKH HA YHCITOBOH

TIPSIMOM ¥ OTIPEIENTM TTPOMEKYTKH BO3PACTAHHS U YObIBaHHS (DYHKITHH:

v ™~ o Y ’//l. h‘\‘ X
+ @ — @ —F+
v 1 - ? J' .-1;
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Touku x=1 u x=3 nenar obnacTb onpeaeacHus GyHKIUN Ha TPU MPOMeKyTKa: —o0 <x < 1,1 <
x <3,

13 < x < oo, Brpomexyrkax —00 < x < 1u3 < x < ooy’ >0, T. e QyHKIHUS BO3PACTAET, a B
npomexytke 1 < x < 3y/ < 0, T. e QyHKIMs YObIBACT.

[Tpu nepexoze yepe3 TOUKy X=1 Mpou3BOHAS MEHSET 3HAK C IUII0CA HA MUHYC, a TP IePexXoJie
yepes TOYKY X=3 — ¢ MHHYCa Ha ILTOC. 3HAYHUT Viygy = V(1) = 1, Yiin = ¥(3) == —3.

S. Haiinem BTOpyio npousBoanyo: y// = 6x — 12;6x — 12 = 0 - x = 2. OTMeTHM JaHHYIO
TOYKY Ha YHCJIOBOW MPSIMOI U uccieayeM (YHKIHIO Ha BBITYKJIOCTbh U BOTHYTOCTb:

y//v

»
N\ >

Touka x=2 nenut %GHaCTB/OI-I}CIIeHeHI/ISI (ngKLII/II/I Ha\;[\Ba/npOMexcyTKa —o<x<2
12 < x < oo B nepsom u3 Hux y// < 0, a Bo BropoM y// > 0, T. €. B IpoMexyTke —00 < X < 2
KpHUBas BBIMYKJIA BBEPX, a B MPOMEKYTKE 2 < X < 00 BbINTyKJa BHU3. Takum o0pa3om, Touka
neperuda (2; —1).
6. Hcnonp3ys nodydeHHbIE JaHHbIE, CTPOUM Tpaduk QyHKIHH:

yﬂjl

(LY

A :

L 4

(0;-3)9 (3:-319

3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
HccnenoBaTh PyHKIMH U TOCTPOUTH UX T'papUKu:

1 eéapuanm 2 eéapuanm

y=x?+5x+4 y=—x*+2x+15

y=3x3—-x

y=2x3+3x*—12x— 10

y=—-x>+x

y=x>—6x*+16

Pl
Ml

y=x*—5x*+4 y=—-x*+8x*+9

IMPAKTUHYECKAS PABOTA Ne 50
Ha3Banue mnpakTuyeckoi padoTbl: Dusuueckutl CMbICI NPOUBOOHOU 6 NPOPDecCUOHATbHBIX
3a0ayax mexHoI02U4ecko2o npopus.

Henb padorel: HayunThcs pemars 3a1auu Ha IPUMEHEHHUE TPOU3BOTHOM.
Pe3yabTarsi:

Dopmupyemoie 3nemenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
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— TIK 4.1. BoisaBasaTs qeeKkTsl aBTOMOOMIIBHBIX KY30BOB;
— 11K 6.2. IInanupoBaTh B3aM03aMEHSAEMOCTb Y3JI0B U arperaroB aBTOTPAHCIIOPTHOI'O CPEICTBA
Y TIOBBIIEHHUE UX KCILTyaTalluOHHBIX CBOMCTB.
memanpeomemnsie: MPI1 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, ITP6 04, ITP6 06, ITP6 14, TPy 08, I1Py 10, I1Py 16, [Py 18, ITPy 19.
3HAHMSA:
— IlonsTre o mpou3BoIHOM GYHKIIUU U €€ CBOHCTBAX.
— Tabnuia mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHI.
yYMeHHU:
— Bpluncnenue npou3BOIHBIX.
— Haxoxnenue skcTpeMyMoB (yHKLIUH.
Xoa padoTbI:
1. IlpumeHeHue NpoOU3BOAHON B pusnke.

Dusuueckuil cMbICl NPOU3BOOHOIL: NPOU3BOOHAS €CMb CKOPOCHb USMEHEHUS PU3UYeCcKOol
BEUUUHDL.
IIpumep 1. HaifTu MTrHOBEHHYIO CKOPOCTB ITPH CBOOOTHOM TaICHUH.

gt

Pemrenme. 3aKOH CBOGOJHOTO MAaieHHS HMEET BHA X — 5 MrHoBeHHasi CKOpOCTb IpH

CBOOOIHOM TIaJICHUH PABHA: Vyry = X', T.€. Uy = Ot.

Ipumep 2 . Ilycte Q= ((t)- KOIMYECTBO 3JEKTPHYECTBA, MPOTEKAIOLIEEC Yepe3 IONEPEUHOe
ceueHne MpoBOTHMUKA 32 Bpems 1. Haiinem cuimy Toka B JaHHBII MOMEHT BpeMeHH {
Pemenne. Cuna moka ecmv npouzeoonas om Koauuecmea >1eKmpuiecmed, Kax QYHKYuu om
epemenu, m.e. | = lltriloi—? =q'(t),
IMpumep 3. IlycTe JaH HEOJHOPOAHBIA CTEp)KEHb MIHHBI |, M =m(X)- Macca 4acTu CTEpIKHsI
JuMHBL X (OJMH W3 KOHIIOB CTEp)KHS NPUHUMAaeTcs 3a Hayayno orcuera). Halinem nuHeliHyro
IUIOTHOCTh CTEPKHS B JAHHOM TOouke X.
Pemenne. Jluneiinas nnommocms cmepochs 8 O0AHHOU MOUKe eCib NPOU3BOOHAS MACCHL CIEPHCHS
Kak @yHkyuu om e2o oaunvl: p = lim am_ m'(x),
=0 AX

[110THOCTB CTEP)KHS €CTh CKOPOCTh U3MEHEHHUS MACChl YaCTU CTEPXKHS KaK (PYHKLHHU €ro JAJIUHBL.

Pewenue pusuueckux 3a0au, c6:A3aHHbBIX ¢ HAXOHCOCHUEM CKOPOCMU, YCKOPEHUA U 1.0,
Ipumep 4. JlaHo ypaBHEHHME NPAMONMHEHHOTO ABIKeHMs Tema: S =3t° +2, rae S- myTs,
npoiiieHHbIN TenoM, M; t- Bpems, ¢. Haliure ckopocTh Tella B MOMEHT BpeMeHH t=1 C.
Pemenne. CKOpOCTh 5TO MHPOM3BOAHAS MyTH MO BpeMeHH. 3Hauut: V =S =6t Ilojcrasus
3HaueHHe BpeMeHH noyanM: V (1) =6m/c
Ipumep 5. Touka ABUKETCA MO 3aKOHY S = Lo ity Yo Lo Haitmm CKOPOCTh M YCKOPEHHE

yepes 2 ¢ [oclie Hayasa JBM)KEHUS (IBUYKEHUE CUNTATh MPSIMOJIMHEHHBIM).
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Pemenne. CKOpOCTh 5TO MNpOM3BOAHAS MyTH II0 BpeMeHH. 3Haumt: V =S =t +t +t.
[ToncraBuB 3HaueHHe BpeMenu nonyuuM V (2) =16 m/c

v 2 o
IMpumep 6. Teno aBKeTcs npsiMonkHeiHO 1o 3akony S(t) =1+t +t°. Haiitu ero kuneTnueckyto
SHEPIHUIO Yepe3 5 ¢ Mociie Hayalla IBUKEHNUs, €CIIU Macca Tea 3 Kr.

mv?

Pemenne. ®opmysna HaxoXAeHHsS KHHETHYeCKOi sHepruu: E, = .Haiinem ckopocth Tena.

3%121

V =S =2t +1,V(5) =11 Kunerndeckas SHEprys TeJa COCTABUT: E, =1815.

Pewienue yxonomuueckux 3a0au ¢ ROMOWbI0 RPOU3BOOHOIL.
IIpumep 1. BeibpaTts onTuManbHbIil 00beM npou3BocTBa N dhupmoit, GyHKIMS TPUOBLUTH KOTOPOI
MOeT OBITh CMOJIENIPOBaHa 3aBHcUMOcThIo: F(Q) = g° - 8¢ + 10.
Pemenne: OntumManbHbli 006EM MPOU3BOACTBA €CTh MPOU3BOHAS OT (DYHKIMH MPUOBLIH, T.€. N =

F(q)
F'(9 = R (@) —C'(@ =29 —8=0 > qexer = 4
IIpu q < Qextr =4 — F'(q) < 0 u npuObLIb YOBIBAET
IIpu q > Qextr =4 — F'(q) > 0 u npuObLIb BO3pacTaeT
IIpn ¢ = 4 npuObUIb IPUHUMAET MUHUMAJIBHOE 3HAYECHHUE.
3agaHus 1J151 CAMOCTOSITEILHON padoThI:
1Bapuanr.
1. Jlano ypaBHeHHE MPAMOJHHEHHOTo ABMKeHHs Tena:,S=2t-8t+2, rme S- myTs, IpoiIeHHBI

TesnoMm, M; t- Bpems, c. Haliaure ckopocTh Tena B MOMEHT BpeMeHu t=3 C.
2. Touka IBUIKETCS IO 3aKOHY S = %t“ + %t3 + %tz + 2. HaiiTu CKOpPOCTb M yCKOpEHHE Yepe3 3 ¢
1ocJie Havaia JBUKEHUS (JBUKEHUE CUUTATh IPSIMOJIUHEIHBIM).
3. Ilyctb g=t® - 4t +8- xommuecTBO JJIEKTPUYECTBA, MPOTEKAIOILIEE Yepe3 IOINEPEYHOE CEYEHUE
npoBoJIHUKA 3a Bpems . Haiinem cuiny Toka B 1aHHBIN MOMEHT Bpemenu t=2c.
4. IlycTh 1aH HEOJHOPOIHBINA CTEPXKEHb JUIMHBI |, Macca HEOJHOPOIAHOTO CTEPXKHS MEHSETCS T10
3akoHy: M=2x° -8X +12. HaliTu nHHEHHYIO MIOTHOCTh CTEPKHA B JAHHON Touke X =4
5. TlpuObib (QuUpPMBI 3afaHa 3aBUCMMOCTBIO: F(q) = 4q% — 4q + 12. Haiitu onTuMasbHbIH
00bEM npousBoacTBa N hUpMBL.
2 BapuaHT.

1. JlaHo ypaBHeHHMe NpPAMOJNHHEHHOro mgBWKeHMs Tenma:,S=3t2-5t+2, rme S- myTs,

npoiiieHHbIN TenoM, M; t- Bpems, ¢. Haliure ckopocTh Tesla B MOMEHT BpeMeHH 1=4 C.

2. Touka JBHXKETCS MO 3aKOHY S = %t“ + %ts + %tz + 2. HaiiTu ckopocTb M ycKopeHue uepes 4 ¢

MoCJIe Havasia JBMKCHUS (JIBHKSHUE CYUTATH MPSIMOJIUHEHHBIM).
3. Tycts q = 3t? — 5t + 8- KONMYECTBO SIEKTPUUECTBA, INPOTEKAIONIEE Yepe3 IOMepedHoe
CeueHue TPOBOIHMKA 3a BpeMs t. Haiijem cuity Toka B TaHHBI MOMEHT BpeMeHH t=3C.
4. IlycTh NaH HEOJHOPOAHBINA CTEPKEHb ITHHBI |, Macca HEOJHOPOJHOTO CTEPKHS MEHSIETCS 10
3akoHy: m = 3x2 — 5x + 12. HaiiTu nuHeHHYIO MIOTHOCTh CTEPKHS B JAHHOM Touke X =4

5. TIpubbLIs GUpMBI 3aaHa 3aBUCUMOCTBIO: F(q) = 5q% — 5q + 12. HaiiTu onTuMasibHbliA 00bEM
npousBojicTBa N pupMBI.
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IMPAKTHYECKAS PABOTA Ne 51
Ha3Banmne npakTudeckoil padorsl: /cnonvsosanue npouzeooHol OJisi HAXOHCOEHUs HAULYYULe2O
peuteHus 8 NPUKIAOHbIX 3a0aUax.

Heanb padorsl: HayunThcs NpUMEHATh IPOU3BOJHYIO JUISl PELICHUS IPUKIIAJIHbIX 3a1a4.
Pe3yabTarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BoisaBasats qeeKxTsl aBTOMOOMIIBHBIX KY30BOB;
— 1IK 6.2. IInanupoBaTh B3aMMO3aMEHAEMOCTD y3JI0B U arperaroB aBTOTPaHCIIOPTHOIO CPELICTBA
Y TIOBBIIEHHUE UX 3KCILTyaTallHOHHBIX CBOWCTB.
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, ITPG 04, TTP6 06, ITP6 14, ITPy 08, I1Py 10, TPy 16, [TPy 18, ITPy 19
3HAHUA:
— Ilondarue o npous3BoaHON PpyHKIMHU U €€ CBONCTBAX.
— Tabnuia npou3BOAHBIX OCHOBHBIX 3JIEMEHTaPHBIX (PYHKIHUI.
YMeHHus:
— Bpluncnenne npou3BOJHBIX.
— Haxoxnenue skcTpeMyMoB (pyHKIIUH.
Xoa padoTbI:
Ilepen BbIMONHEHUEM pabOTHI OTBETHTE Ha CIIEAYIOLINE BOIPOCHI:
1) ®yHkuuMs HA3bIBACTCS BO3PACTAIONICH HA JTAHHOM IPOMEKYTKE, €CIIH. .
2) @yHKuMs Ha3bIBaeTCs yOBIBAIOIICH HA TAHHOM IIPOMEXKYTKE, CCIIH. .
3) Touka Xo Ha3bIBaCTCS TOYKOW MUHUMYMa, €Ciu... To4uKa Xo Ha3bIBACTCSI TOUKOH MakCUMyMa,
€CIIN...
4) CralMoHapHBIMU TOYKaMH (DYHKIIUH HA3bIBAIOT TOYKH. ..
5) ®wusmyeckuii CMBICI TPOU3BOAHON
Pemmre cnenyronye 3anauu ¢ NpUKIAAHBIM COAEPKAHUEM:
3amanue 1. Jlan Gak ©e3 KpBILKM B BHJAE NPSIMOYIOJbHOIO Napajjesienunena, B OCHOBAHUU
KOTOPOTO JIEKUT KBaJpar U 06beM paser 108 cm®. TIpu kakux pazMepax 6aka Ha €ro H3TOTOBJICHHE
MO IeT HauMEHbIlIee KOJIMYECTBO MaTepraia?
Ykaszanue:
1) OO6o3HaubTe 32 X —CTOPOHY OCHOBAHHS;
2) BsIpa3ute yepe3 X BBICOTY Mapasuie/ICHIIe/Ia;
3) Ompenenute KaKOMYy MPOMEXKYTKY TPHHAIIICIKUT X;
4) 3amumute GopMyTy TUIOMIAIN Mapaieenunesa;
5) Haiigure Touky MUHIMyMa MOTYYEHHON (QYHKIIHH.
3aganue 2. UToObl yMEHBIIUTh TPEHUE )KUKOCTH O CTEHBI M THO KaHala, HyKHO CMauuBaeMYIoO €10
IUIOIAb CHeNaTh BO3MOXKHO Majod. TpeOyercs HaillTh pa3smepbl OTKPBITOTO MPSIMOYTOJIBHOTO
KaHaJIa ¢ IUIOMA/bI0 cedeHns 4,5M°, MIPU KOTOPBIX CMavynBaeMasi TUIoaabr OyJeT HauMEHBIIIEH.
Ykaszanue:
1) OG6o3HaubTe 3a X —TJIIyOUHY KaHABBI;
2) Bsipa3ute yepe3 X MUPUHY KAHABBI,
3) Ompenenure KaKOMY POMEXKYTKY IPHHAIICIKUT X;
4) 3amumute GopMyTy IEpUMETPa;
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5) Haiiaure TOYKY MEHEMYyMa TOJIYYEHHOM ()YHKIIHH.

HPAKTHYECKASA PABOTA Ne 52
Ha3Banue npakTu4yeckoii padotTel: Boiuucienue nepeoobpasnoil 0 0aHHOU QYHKYUU.
Hess padoThl: HaydnThCs BHIYUCIATH IEPBOOOPAZHYIO IS JAaHHON (DyHKIHH
Pe3yabTarhi:
Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— TIK 4.1. BoisaBasath qeeKTsl aBTOMOOMIIBHBIX KY30BOB;
— [IK 6.2. IlnanupoBaTh B3auMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBILIIEHHUE UX KCILTyaTalluOHHBIX CBOMCTB.

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 04, [1Py 10

3HaHus: [lonarue o nepBooOpazHoit GyHKIMH U € CBOWCTBAX.

yMeHusi: Beruucienue nepBooOpaszHbIX.
Xoa padoTbI:
Onpenenenune. Ecnu ans mo06oro X w3 MHOXecTBa X BBIOJIHSAETCS PAaBEHCTBO F’(x)= f(x), TO

(b YHKITHIO F(X) Ha3bIBAIOT NIEPBO0Opa3Hoi it pyHkuun f (x) Ha JIAaHHOM MPOMEXYTKE.

DyHkuus IlepBooGpa3nasn DyHKIUA IlepBooGpa3nasn
f(x) F(x) f(x) F(x)
k-nocmannas kx+C a*,a)0,a=1 Ia +C
na
p+1 p+1
xPp=-1 ~_.c (kx+b)’, p= -1,k =0 M+C
p+1 k(p+1)
1 1 1
—= k=0 ZIn(kx+b)+C
= 205 +C = Ll +b)+
e* e*+C e*? k=0 %e““”+C
sin x —cosx+C sin(kx+b),k =0 —%cos(kx+b)+c
. 1.
COS X sin x+C cos(kx+b)k =0 L sin (kx+b)+C
12 tgx+C 1 In|x|+C
cos® X
- 12 —ctgx+C
sin * x




OcHOBHOEe CBOUCTBO nepBooﬁpaauoiﬁ

Ecrin F(x) — ogHa 13 nepeoobpasHblix 4N
dyHKUMM f(X) Ha HEKOTOPOM MNPOMEXKYTKE,
TO MHOXECTBO BceX NepoobpasHbIX 3TON
chyHKUMM onpefenaeTca BblpaXXeHUeMm
F(x)+C,

roe C- gencTBUTENbHOE YUCOo

Tpu npaBuna HaxoXxaeHus
nepBoo6pasHbIX

Ecmu (pyHKIuu y=f(x) u y=g(x) UMEIOT Ha
MPOMEKYTKE MEPBOOOPa3HbIE COOTBETCTBEHHO
y=F(x) u y=G(x), T0

DyHKUUA MepBooGpasHasn
y=1f(x)+g(x) | y=F()+GXx)
y =k f(x) y =k F(x)

y = f(kx +m) y=iF(kx+m)

Ipumepl. HaiitTn onny u3 neppoo6pasubix GyHkimu f (X) = Xx* +3C0S X.

Pemenne: Vcronb3ys, paBuiia HHTEMPUPOBAHUS U TabIMIly IEPBOOOPA3HbIX i QyHKIn X P

mpu P =2 u gns COS X Haxommm oxHy U3 IepBOOGPA3HEIX JAHHOH (QYHKIIHHK:
3
X .
Orser: F(X)= 3 Hesinx.

1
Hpumep 2. J{ns byukuan | (X) = cos X HalTH 1epBOOOpa3HyI0, TpaQUK KOTOPOM MPOXOIAUT

qyepe3 Touky M G; O).
Pemenne: O61mum BuioM nepBooOpasubix i f aBnsgercs pyHkuus F(X) =1tgX+C Pemas
ypasuenne: 0=tg-+C=0=1+C=C=~1

Taxum 00pa3zoM, HCKOMas IIEpBOOOpasHas eCTh (PYHKIMS
Oreer: F (X) =tgx—1.

3aaHus 1J151 CAMOCTOATEIbHON padoThI:

| Bapuanr 1 Bapuanr 2

128



1. Haiitu mepBooOpazHble s cAenyromux QyHKIHi;
1L.f(x)=2 1 f(x)=-6
2.f(x)=x—2 2.f(x)=x+3
3. f(x) = 2x? — 3x3 3. f(x) = 7x° + 3x?
4.f(x) =——3x 4. f(x) = —+5x
5 f(x) =52x —4) 5 f(x) =43Bx+2)

6. f(x) =5 — 2x) 6. f(x) =4(1—x)

7. f(x) = cos(3x — 4) 7. f(x) =sin(4x + 1)
8. f(x) = 21+« 8. f(x) =el™
9. f() =15 9. f(®) = 5o
10. f(x) =ﬁ 10. f(x) =m
2. Mnst pyskimn f(x) Haiiti epBo0oOpasHyro, Tpaduk KOTOPOM MPOXOIUT Yepe3 TOUKy M.
f(x) =1+x% M(=3;9) | f(x)=5—x3 M(2;-1)

IMPAKTUYECKAS PABOTA Ne 53
Ha3panme npaxktuyeckoit padoTwi: [/pumvenenue unmeepana Ons 6bIYUCTIEHUA DUIUYECKUX
8eNUYUH U NIOWAOELL.
Heas padorbl: HayuuThCsl BBIUMCIATH IUIOMAAN TUIOCKHX (QHUTYp W (U3NYECKHE BEIUYHHBI C
ITOMOLUIBIO ONPEEIEHHBIX UHTETPAJIOB.

Pe3syabrarsl:

Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BoisaBasaTh AeeKThl aBTOMOOUIBHBIX KY30BOB;
— [TIK 6.2. IlnanupoBaTh B3aUMO3aMEHSIEMOCTh Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBIIICHHUE UX KCIUTyaTal[MOHHBIX CBOMCTB.
memanpeomemnsie. MPIT 01, MPII 04, MPIT 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09
npeomemnosie: 11P6 01, I1PG 04, TIP6 06, I1P6 14, I1Py 10, TPy 16, TPy 18, ITPy 19
3HAHMSA:
— Ilonsartue 00 onpeneneHHOM UHTErpae.
— IlonsATHE O KPUBOJIMHENHON TpaneLUN.
yMeHusi: Beruucienue onpeeneHHbIX HHTETPaloB.
Xox pa0doThI:

Kpusonuneiinoii mpaneyueii (puc. 1) Ha3pIBatoT GUTYPY, KOTOpast OTPaHUYEHA:

A _ 9
Y y=y(x) ® CBepXY - rpaduKoM HempepbIBHON (HYHKIIUU

y=y(x)
e cHu3y — ocbto OX (y=0)
e cieBa — IIPSAMOM X=a
e cmpaBa — IpsAMOi X=b

v

Puc.1
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I'eomeTprYeCKUi CMBICI ONPENENEHHOIO MHTErpajla B TOM, YTO €ro 3HA4YCHHE PABHO IUIOLIAIU
COOTBETCTBYIOIIECH KPUBOJIMHEHOW TpaIleLuu:

b
S = [y()dx (g

PaccMmoTpuM paznuuHble METO/IbI BBIYMCIIEHUS IUIOLAIeH IIIOCKUX QUTYp.

Ipumep 1. BeraucnuTh mioniaas miockoi GUrypsl, OrpaHUUEeHHON JIMHUAMH: Y = X2 —2X+2, X=-
1, x=2 u ocero OX.

Pemenne: nannas ¢urypa (puc. 2) npeacraBiser co00i KpUBOJIMHEHHYIO TpANELUIo, I03TOMY €€
IJI0IA b BEIYHCIIsgeTcs mo popmyie (1).

Y
+ 2 3|2
y=x' 242 S= I(x2 —2x+2)dx = % - xz‘i +2x’, =
1 ]
3 3
(2- ) a2 )
3 3
~3-3+6=6.
1 2 X OtBeT: 6 KB.ej.

Puc. 2

[Mycte y=f(X) — HenpepwiBHas GpyHKIMs npu X € [a, D], rpaduk koTopoii pacnonoxeH Huxe ocu OX
(puc. 3). 3HaueHue oMNpeneNEHHOr0 WHTErpaja OyAeT OTpPHUIATEIbHBIM, MOITOMY IS pacuéra
iomaan 6epém 3HaueHHe UHTETpata o MOIYJIIO.

A

Y

a b
> X b
‘/ % S = I f(X)dX (2)

y=f(x)

Puc. 3

IMpumep 2. BpluMcouTh MIOMAAL MIOCKOH (UIYpBl, OrpaHUYEHHOH rpadukoM (GyHKIMH
y = X* —=5X + 6 1 ocrro OX.

Pemenne: nannas ¢urypa (puc. 4) pacnonoxeHna ke ocu OX, mosromy npuMeHuM Gopmyiy (2).
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3
X 5x 3
S=|[(x* =5x+6)dx|=|—| —==—| +6x|=
Y a y=x"—5x+6 -!.( ) , , |2
3 3 2 2
7 2 (53 52 5.5 6.,
R 3 3 2 2
2 3 X 19 25 38—-75+36 1l 1
3 2 6 6] 6
Puc. 4 OTtBer: 1/6 kB.ej.

[Ipumep 3. Bpluwciuth miIomanp IUIOCKOH (GUTYpPBI, OTpaHUYEHHON TpadukamMu (YyHKIIHMA
y=Xx*+1lp y=-x+3.

Pemenwue: nannas ¢urypa (puc. 5) npeacraBisier co00i pa3HOCTh KPHBOJIUHEHHBIX TPaTICIIHiA
AOGcuHCcCH TOYEK MepeceyeHns HaX0AuM 110 YepTexy: X1=-2 u X2=1.

1 1
S = I(— X + 3)dX — J. (X2 + 1)dX . Mo>xHO 3amucath MoJI OJIMH UHTETPAJL:
-2 -2

A

Y

— 42 1 1 1

yeow S:_[(—x+3—(x2+1))dx=_[(Z—X—xz)dx=

-2 -2
! ,ox xf 12 (-2)
: S . . P P ) N o A
E 2], 5 2 2
| N Y=x+3 (=2
Y _(1__<_2>j:6_[_§]_3:41
! ! > 3 3 2 2
Puc. 5 OTtBer: 4,5 kB.ex.

IIpumep 4. BpluMcauTh Mmiomane IUIOCKOM (QUIypbl, OrpaHMYeHHON TrpaduKamMu (GYHKUIUH

y= X2 +1u Y =—X+ 3, Y KOOPJMHATHBIMHU OCSMHU.

Pemenue: nannas ¢urypa (puc. 6) mpeacraBisieT coboil cymMMy KpPUBOJMHEWHBIX Tpamneuui
1

3
S=S81+Sz, rze S, = j(xz +1)dx u S, = I(— X+ 3)dx . [Mommyanm dhopmyiry:

0 1

A
, 1 3 Xsl . 8 ,
y=x"+1 S:J.(x2+1)dx+_|.(—x+3)dx:? + X[, | +3x], =
0 1 0 1
3 3 2 3
:(1——O—j+(1—o)—(3—-1—j+(3-3—3-1)=
/ y=-X+3 3 2
// > :l+1—4+6:31
0 ; 3 X 3 3
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OTtBeT: 3% KB.¢]I.

Hpumenenue onpeOeﬂeuuozo unmezpaia 0131 8bIYUCICHUA (])u3uuea<ux 6€/1UYUH

Ne | dusnueckas BeIu4ynHA ®dopmyna 2910705050005
n/n U3MEpEHUS
1 [1yTb, npolIeHHBII TOYKOW C IEPEMEHHOM Y t.t,-c
S= j v(t)dt
ckopocThio L(t) 3a orpe3ok Bpemenu [t , ] : u(t) —m/c; S — M.
2 Pa6ora nepemenHo# cuibl f(X) Ha MyTH OT TOYKH b f(x) — H;
A= I f (X)dx TR e
a 110 TOYKH b a,b—wM;
: A — JIx.
3 Cuna naBneHus KUIKOCTH Ha BEPTUKAIbHYIO b 0=9,8 M/c?;
IJIACTUH P=g .[ pxf (x)dx 3
y ’ p—Kr/m’;
ab—wM;
p—H.
3aganus 1J151 CAMOCTOATEIbHOM padoThI:
Nel No2 Ne3
=x2+1
;o g
= = -
_1
=
X -1
? ‘ 7o,

1. CKOpOCTh MPSMONMHEHHOTO JBMKGHMS Tela BhIpaxkaercs (opMymoi vL=9t>-2t-8 (m/c).
Haiiti myTh, npoiiieHHbIi TeaoM 3a 3 ceKyHIbl OT Havajia JIBHKEHUSI.
2. JlBa Tena Hayalu JBUTaThbCs OJHOBPEMEHHO M3 OAHOM TOYKH B OJHOM HAIpPaBIIEHUHU IO

npsmoii. Tlepsoe Teno aBUXkeTcs co ckopocThio V,=(2t° +4t) M/c, BTOpoe — €O CKOPOCTBIO V,
=(3t+2) m/c. Ha kakoM paccTOsSHHH APYT OT JApyra OHU OKaxyTcs yepe3 10 c?

3. Cuna ynpyroctu F npyxkussl, pactsanyroil Ha 1,= 0,02m, paBHa 2H. Kakyto paboty Hano
IPOU3BECTH, YTOOBI PaCTAHYTh NpYykuHy Ha 1, = 0,05m?

4. BeraucnuTh paboTy, COBEPUICHHYIO TIPH CKATHH NMPYXUHBI HA 0,06 M, eciu Ui ee cKaTus
Ha 0,01 my>xHa cuiia 10 H.

INPAKTUHYECKAS PABOTA Ne 54
Ha3Banue npakTudeckoil padorbi: Haxodcoenue ypasueHuti OKPY*CHOCMU, cepbl, NIOCKOCU.
Buiyucnenue paccmosanuii mexcoy moukamu.
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Heap pa6orsi: HayunTbes cocTaBisTh ypaBHEHUS cepbl U MIOCKOCTH, BHIYUCIATh PACCTOSHUS

MCXKIY TOYKAMH.

PesyabTarsl:

Dopmupyemvte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 4.1. BeisBasaTe gedeKThl aBBTOMOOMIIBHBIX KY30BOB;

— [IK 6.2. IlnanupoBaTh B3auMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA

Y TIOBBIIICHHE UX IKCIUTYaTaI[HOHHBIX CBOMCTB.
memanpeomemnsie: MPIT1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemmnote. 11P6 13, [TPy 17.

ymenus:

Xoa padoTbI:

3Hanms: [lousarue o cdhepe, mape, MIOCKOCTH.

CocraBnienue ypaBHeHUH cepbl U MIOCKOCTH.

Breraucnenue PacCTOAHNA MCKAY TOYKAMMH.

Cdepoii Ha3pIBaeTCs OBEPXHOCTh, COCTOAIIASL U3 BCEX TOYEK MPOCTPAHCTBA,
PacrosoKEeHHBIX Ha JAHHOM PacCTOSTHUU OT JAHHOM TOYKHU.

Jannass touka O Ha3bpIBaeTCs HEHTPOM c¢epbl, a JTaHHOE PACCTOSHUE —
paauycom cdepsbl. O603Hagaetcs R. JIr0060i 0Tpe30K, COSTUHSIIONIUN IIEHTP U
KaKyl0-HHOY/Ib TOUKY Cephl, TAK)Ke Ha3bIBACTCS PainycoM chepsbl.

OTpe30K, COeUHSIONMI BE TOUKU c(epbl U MPOXOIALIMI yepe3 ee LEHTD,

Ha3bIBacTCs aAuamMeTpoM cdepsl. Juamerp chepsl paBeH 2R.

Teno, orpannueHHOe cepoii, Ha3bIBACTCS IAPOM.

Ilapom paguyca R ¢ penrtpom B TOuke O
Ha3bIBACTCSl TEJO, KOTOPOE COJEPKUT BCE TOUYKH
IIPOCTPAHCTBA, paclojoKeHHble OT Touku O Ha
paccTosinnu, He npesblimaronemM R(Bkimouas O), u He

Chepa Moxer ObITb MONY4Y€Ha  BpalICHHEM

\) COJICPKUT JPYTHX TOYCK. \

nosiyokpyxkHoctu (ACB) BOKpyr ee nuamertpa (4B), a

11ap — BpallleHHe NOJyKpyra BOKPYT €ro IMaMeTpa. '

24

Ypasuenue cdepnl paguyca R ¢ nearpom C ( xo; yo; 20):.
R? = (X_ Xo)2 + (y_ yo)2 + (Z - 20)2-

—
/7 >
/P M(x3y32 .
/ f/ ,“..(. _y-\)\ Paccrosinue ot nmpousBoJibHOil Toukn M (x; y; 2) o C ( xo; yo;
Pd \R T

Zo) BBIUUCIISACTCA 110 (hopMmyIie:

MC = \/(x=%,)? +(y = ¥o)? +(2-2,)*.
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OO0uree ypaBHeHHE MIOCKOCTH UMEET BU/T
Ax + By + Cz + D = 0, rae koo duumentst A, B, C 0oAHOBPEMEHHO HE PaBHbI HYIIIO.

3apaua 1. CoctaButh ypaBHeHHE cepbl paanyca R =5 ¢ nienTpoM B Havajae KOOpIMHaT.
Pemenue: HenocpeacTBeHHON MOJCTAaHOBKOW 3HaYSHHS paJlyca B ypaBHEHUE
x? +y? + 7% =R? nonmyunm x> + % + 72 = 25.
3anava 2. Hanucats ypaBHeHue cdepsl ¢ ieHTpoM B Touke C (2; —3; 5) 1 paanycom, paBHBIM 6.
Pemenue: [loacraBuB 3HaueHue koopauHatT Touku C U 3HaUEHUE paJinyca B ypaBHEHUE
(x—a)’+(y—b)2+(Z—c)P? =R? HOJTYYHM
(X— 2)2+(y+3)?+(z—5)*=36.
3agaua 3. Haittu nentp u paguyc chepsr  (x + 4)2 + (y — 3)? + z22=100.
Pemenue: CpaBHUBas JaHHOE ypaBHEHHUE C YpaBHEHHUEM chepbl
(x—a)>+ (y—b)?+ (z—c)®> =R? Buaum, uto
a=—4,b=3,¢c=0,R=10. Caenosarensno, C(—4; 3; 0), R = 10.
3anaua 4. /loka3aTs, 4TO ypaBHEHHE
x> +y?+72 —2x+4y—62+5=0
SIBJISICTCSL YyPAaBHEHHUEM C(EPBHI.
Pemenue: IIpeoOpasyem JieByl0 4YacThb JAaHHOTO YpPAaBHEHHS, BBIICIWB KBaJpaThl JIBYYICHOB,
COJIEpIKaIlMX COOTBETCTBEHHO X, ) U Z:
x> —2x+y?+4y+72—62+5=
=(x— 1)?— 1+(y+2?—4+(@z—3)%>—9+5=
=(x— 1+ (y+2)*+ (z—3)*-9.
CrnenoBatenbHO, 1aHHAs TOBEPXHOCTh UMEET YpaBHEHUE
(x— 1)+ (y+2)°+(z—23)*=0.
3) u paguycom R =3
3agaHus 1J151 CAMOCTOSITEILHON padoThI:
Bapmuanr 1.

1. Cdepa 3amana ypasuenuem: (x — 1) + y? + (z— 2)2 = 9

a) BBIIUIINTE KOOPAMHATHI LIEHTpa cpephl U HAAUTE ee paauyc,

0) mpoBepbTe MPUHAICKHUT JIK 3T0# chepe Touka A(1; 3; —1).

2. CocraBbTe ypaBHeHue cdepsl, eciiu M (2,0; 0) — HeHTp chepsl a paguyc paeH v/ 3.

3. Bamumure ypaBHeHue chepbl ¢ neHtpoMm B touke O(0;1; — 2) u mpoxomsmieil dyepe3 TOYKY
C(-3;1; 2).

4. IlpuBeauTte JaHHOE ypaBHEHHUE K CTAaHAAPTHOMY BUAY ypaBHEHHUE cPepbl U HaWUTE KOOPIUHATHI
€€ [IEHTPA U BEJINYMHY pajguyca:

x2+y2+z2+2x—2y=2.
Bapmuanr 2.

1. Cdepa 3amana ypasuenueM: (x — 4)? + (y+ 2)? + z2 = 4.
a) BBIIUIINTE KOOPAMHATHI LIEHTpa cpephl U HAlAUTE ee paauyc,
0) mpoBephTE MPUHAIEKHUT JIK 5TOM chepe Touka A(4; 3; —1).;

134



2. CocrasbTe ypasrenue chepsi, ecmu P (0;2; 0) — rentp chepst a pamyc pases V5.

3. 3anumure ypaBHenue chepbl ¢ meHTpoM B Touke 0(0;2; — 1) M mpoxonsieil depe3 TOUKY
K (—1; —1; 0).

4. IlpuBeaute JaHHOE ypaBHEHUE K CTAaHAAPTHOMY BUAY ypaBHEHHE cepbl U HaWIUTE KOOPIUHATHI
ee LIEHTpa U BeJTMYHUHY pajuyca:

x2+y?2+z2—-2x+2z=7.

IMPAKTUYECKAS PABOTA Ne 55
Ha3Banune npaktu4yeckoii padorni: Crooicenue u 8bluumaniue 6eKmopos. YMHodCeHue 6eKmopa Ha
uucno. Buiuucnenue yena medxcoy 08ymsa 6eKmopamu.
Heas paGorbl: HayuuTbCsl BBIIOJNHATH ONEpalMy HAJ BEKTOPAaMH, BBIYUCIATH KOOPAUHATHI
BEKTOPOB, ONPEACIATh YTroJl MEXy HUMH.

Pesyabrarsi:

Dopmupyemuie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BeiaBnate gedekTbl aBTOMOOUIIBHBIX KY30BOB;
— IIK 6.2. IlnanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBIIICHUE UX HKCILTyaTallHOHHBIX CBOMCTB.
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 13, [1Py 17
3HaHus: [loHaTue o BeKTOpe, ero KOopANHATaX.
yMeHus: [loctpoeHne CyMMbl, pa3HOCTH BEKTOPOB.
Xon pa0doThI:
JIr060ii HanpaBIIEHHBIN OTPE30K MPSMON HA3bIBAETCS 6EKMOPOM.

_

Bekrop, 3amaHHbIi mapoll HecoBmajaromux Touek A u B, oOo3HauaeTcs AB, mpuuemM B 3TOU
3anucu A-Hadalio BeKTopa, B-ero konerr.

> 5> 5 S

BGKTOPH MOTYT OBITh 3aITMCAHEI C IMOMOIIBIO CTPOYHBIX 6YKBI a, 8, c, d...

Hyneevim 6exmopom Ha3bIBAaCTCs BEKTOpP, HA4YaJlo0 M KOHEL KOTOPOro commnajarr. Hampumep,
AA unu O gsnsercs HYJIEBBEIM BEKTOPOM.
Jlnunoin eekmopa Ha3bIBacTCA JJIUHA MOPOXKAAIOLIETO €ro OTpe3ka, o0o3Hauyaercs, |AB|, |a|,

TOBOPST «MOJYJIb BEKTOpa». [[JI1Ha HyJIEeBOrO BEKTOpPa |AA| =0.

I{Ba BCKTOPA HA3BIBAOTCA KOJLIUHeapHbimu, CCIM OHU JICKAT Ha OJIHOM HpHMOﬁ WJInM Ha
napajICJIbHBIX MPAMBIX.
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puc.1 pHe pic 4
¥ B, ixl ]
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Taxk,
SABJIAKOTCA CJIGIIYIOH_[I/IG BGKTOpBIZ

FD u FB; CAu DB; FO u CO,

Cpenu KOJUIMHEAapHBIX BEKTOPOB

Ha puc.l KoJJITMHEApHBIMU

ecTb TaKkue, y KOTOPBIX

Ot
Ha3bIBAIOTCS

HAIpaBJICHUS  COBIAJAIOT.
BEKTOPBI
COHAIPABJICHHBIMU W
Fo Tt oc (cm. puc.1).

Ecnn

MUITYT

HallpaBJICeHUs  BEKTOPOB
IIPOTUBOIIOJIOKHO HAIIPaBJIEHBI, TO

HUX H HaA3bIBAIOT IMPOTHUBOIIOJIO0KHO

HaNpaBJICHHBIMU U TUIITYT
cAt FB; FOT{ Co. (em.
puc.1)

JlBa  KOJJIMHEapHBIX  BEKTOpa

HAa3bIBAKOT PABHBIMU, C€CJIIM OHHU COHAIPABJICHBI WU HMMCKOT PABHBIC IJIMHBI, APYIrHMHU CJIIOBaMH,

azt_),eCﬂuc_zTTBuM:H. Ha puc.2 ﬁ{=ﬁ_,ﬁoﬁ¢L_F.

/Jleiicmeusn nao eekmopamu

1. Cymmoii_BextopoB @ U D nassiBaercst Takoil BekTop C, HaYaI0 KOTOPOro COBIALACT C HAYAIOM

BEKTOpa  , a KOHEII C - C KOHLIOM BEKTOpa b, MIPU YCIIOBUH, YTO HAYaJIO BEKTOpa b IIEPEHECEHO B

KOHeI[ BekTopa A (mpaBwio TpeyroibHuka). Ha puc.3 OA + AB = OB ww OB + BA = OA. Ha puc

4 OA+ OB = OC (npaBuio napamienorpavMma). CyIecTByeT MpaBHiio MHOTOYTONBHHKA.

CBoiicTBa CYMMBI BCKTOPOB:

o a+b=Db+a (nepemecrurensnoe cBoiicTBO)
) (E + b_) +Cc=a +(b + C) (coueraTensHoE CBOICTBO)
. a+0=a.

2. Pasnocmvio eexmopos a U D wasparor cymmy Bexropa au —b, mea—b=a+ (-b).

Bekropsl b u — b nasesatores npomueononoxycnuvimu. Ha puc.3 OA—OB =BAu OB—0A4 = AB.

3. Ilpouseedenuem BEKTOpa a Ha BEIISCTBEHHOE 4YMCIIO K Ha3biBaeTcs BEKTOp Ka, KOTOpBIi

uMeeT  JIUHY,  PaBHYIO k‘

, u

Y0, mo att k_a, ecau k{0, mo a T ka.

Ha prc.3 &:%@;mbga

/ekapmoea cucmema koopounam

KOJUIMHECApCH

a Ilppy »osrom ecmm K
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Ecnu 3agana npsamoyrosbHas cucteMa koopauHat XOVY, Ha ocsix OX u OV B34Tbl €IUHUYHBIC

Bexktopel | U ]  cooTBercTBeHHO, TO cmpasemmuBo pasenctBo OM =xi+Y] (cm
puc.5)./lokaxuTte caMOCTOATENBHO.

Yucna X M Y Ha3bIBAIOTCA KoopauHatamu Bextopa OM. Ilumyr OM = {x;y} Ha puc.5 OM =
{7; 4}.00bsacHMTE TOUEMY.

Ecnu Bektop M, M, He npoxoIuT uyepe3 Hayajao KoopAauHar (puc.6), To

MlMZ = 0M2 - OMl = {xZ;yz} - {xl;yl} = {xz —X1,Y2 — yl}’ T.C. o HAXO0MHCOCHUS
KOOpOuHam 6EeKmMopa HYMCHO U3 KOOpauHam €20 KOHYa evluyecniob KOOpauHambl Hauajmua.

Ipumep 1. danst Touku A (3;2), B(-1;5), C(0;3). Haiitu koopauHatsel BektopoB AB; BC; AC.
Pemenue:

AB ={-1-3;5-2}={-4;3} BC={0-(-1);3-5}={1;-2}

AC ={0-3;3-2} ={-3;1}
Jleiicmeus nao éekmopamu, 3a0aHHbIMU C6OUMU KOOPOUHAMAMU
Ecnu BeKTOpBI 3a/1aHBI B ICKAPTOBOM CUCTEME KOOPIUHAT CBOMMHU KOOPIUHATAMH, TO:
1) npu cnoxcenuu 06yx u 001€e HUCIA GEKMOPOE UX OOHOUMEHHbBIE KOOPOUHAMDbL
cknaovieaiomes, 1.e. ecnu @ = {x1;y1}, b = {23 y,}, 10 @ + b = {x; + %35 y1 + V5.
2) npu GuIMUMAHUU 6EKMOPOE UX O0OHOUMEHHbIE KOOPOUHAMDbL 6bIYUMAIOMCA, T.€. €CI 4 =
{x1; 71}, b= {x2; ¥}, 10 d — b= {x1 — 22,51 — y2}
3) npu ymHodCEHUU 6eKMOPA HA YUCTIO KANCOAA KOOPOUHAMA 6EKMOPA YMHOMCACMCA HA IMO
yucno, t.e.ecmu d = {x;;y,;}, 10ok-d={k-x;;k-y,}.
TMpumep 2. Taust sextopsl & = {—2; 4}, b = {3; 1}. Haittu 1) @ + b; 2) @ — b; 3) 0,4d; 4) —
Pemenne. CornacHo mpuBeIeHHBIM MIPABHUIIAM, TTOTYUIHM:
1)d+b={-2+3;4+1}={1;5}
2)d—b={-2-3;4—1}={-5;3}
3)0,4d = {0,4-(—2);0,4-4} = {-0,8; 1,6}
1. 1 1 1
b -3b={-33-31f={-1-3

Jnuna éekmopa, paccmoanue mexicoy 06ymsa mouKamu Ha RIOCKOCU

/Jlnuna eéexmopa, 6vixo0auiezo u3 navana Koopounam (CM. puc.5), paBHa KBaJIpaTHOMY KOPHIO M3
CYMMBI KBaJJpaToB €r0 KOOPJMHAT, T.€.

oM]=x?+ .

Ecmu BCKTOpP 3aaaH ABYMS TOYKaMH

b.

[SSEETY

. . 2 2 o
M, (x;;y)uM,(x,;y,), mo |M1M2| = \/(xz -x) +0, =) (@ ITo sTo0it dopmyie
MOXXHO HAWTH DPAcCTOSHME MEXKAY ABYMS TOYKAMH, C 3aJaHHBIMH KOOpIMHATAMU (OOBACHHTE
oYeMy).

Mpumep 3. Haittu nuumy sextopa AB; ecm A (5; 2), B (8;-2).

Pewenue. [Tpumensis popmyaty (2), moayuum AB = \/ (8—5)* +(-2—2)* =/9+16 =5.
Orser: AB =5.

Cranapnoe npouseedenue 6eKmopos
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Cxanapuvlm npouzeedenuem JBYX HEHYJIEBBIX BEKTOpPOB Ha3bIBaeTCs 4YHCIO, paBHOE
MIPOU3BEJICHUIO IJIUH ATUX BEKTOPOB Ha KOCUHYC yTjia MEX]y HUMHU, T.€.

a-b=[a-|b|-cos Afa; b) (3)

Ecin  BekToppl 3agaHbl CBOMMH KOOpAMHATaMHu, a{X1; yl}u b{Xzi yz} TO CKaIsIpHOE

IMPOU3BCACHUC HAXOJAT TaK:

a'6:)(1')(2"‘)/1'}’2 (4)

IIpumep 4_ B paBHOcTOpoHHEM TpeyroiabHuke ABC co cTopoHOH, paBHOU 4, HAlTH CKaJspHOE

IIPOU3BCACHUC BEKTOPOB AB u AC

Pemienue: Tak Kak yriibl B paBHOCTOPOHHEM TPEYrOJIbHUKE IO 60°, To, ucrons3ys Gopmyny (3),
nonyanm AB-AC =4-4-c0s60° =16-1 =8,

Otger: 8.

Ucnoneiys dhopmynst (1), (3), (4), MOXHO BbIBeCcTH (GopMyny IJs HaXOXKJIEHUsS KOCHHYyca yria
MEX/y BEKTOPAMH:

_ KXYy,
2 2 2 2
\/Xl +Y '\/Xz Y
Ipumep 5 Haiitu yron A B tpeyronsauke ABC, eciiu A(6;7), B(3;3), C(1;-5).

cos 4(5; 5)

(5)

Pemenune: Onpenenum KOOPAUHATH BEKTOPOB AB{-3,—4}, A_C{—5;—12}. Brrancnum KocuHyc
yria MeXAy BeKTopamu 1o ¢opmyie (5):
~3.(=5)+(-4) - (-12) 63 63

cos Z|AB; AC )= = =
S ( ) \/(_3)2+(_4)2 _\/(_5)2+(_12)2 5-13 65

Z(AB: AC) = arccos 53 Omeem - arccos 2.
65 65

3agaHusA 1J1s1 CAMOCTOATEIHLHOH PadoThI

1. Haiirut koopumarst sextopos AB; CB; CA, ecmu AB = 2i+3]; CB = —5i; CA=i-7].

2. Haiftu koopuHaTEI BEKTOPOB BA; BC; AC, ecmu BA =3i— 5j; BC =4j; AC=-8i+].

3. Janb1 TOYKHU A(3;-1); B(0;-5); C(-2;1). Haiitu:
AB; BC; CA; AB+ BC; AC— AB;m = 2AB +3BC — 0,5CA.
4. Janb1 TOUYKH A(4;0), B(-1;3), C(5;7). Haifitu:

AC; AB; BC; AB+ BC; AB— BC; m=-34B+2BC —5AC..

5. Jlan Tpeyronbhuk ¢ BepinHamu F(7;7), D(4;3), C(3;4). Haiitu ero nepumerp.

6. Jlan TtpeyrompHuk ABC, A(-4;1), B(-2;4), C(0;1). Hdoka3aTh, 4YTO MAaHHBIH TPEYTOJIbHHUK
paBHOOGIPEHHBIH.

7. Huaronanu xBagpara ABC/] nepecekatorcs B Touke O. Haiinm yron Mexay BeKTOpamu: a)

JIC u AJ], 6)AB u AC, 6)OA u OC;
8. Jlmaronamu pomba ABCJI nepecekatorcst B Touke O, u auaronans B/l paBHa cropone pomoOa.
Haiiu yroa Mex 1y BEKTOpaMu: a) ABu AC;6) /B u OB; 6)OC u Of.
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9. Berumciute ckamsipHoe mpomssenenne BektopoB 43,9}, D{—2;7} u onpemenuts Bux yrma

MEXy TaHHBIMU BEKTOPaMHU.
10. Bpraucnaute CKalspHOE MPOU3BEICHUE BEKTOPOB W ONPEICIUTh BHJl yIia, 0Opa30BaHHOTO

MEKJly BEKTOPaMU c{0,5; 7};d{7;-0,5}.
11. HaiiTi yroa Mexay BEKTOPaMHu FD u DC, ecnu F (L6), D(L,0), C(-2;3).
12. HaiiTit yros M1y BEKTOpamMu RL u OP, eciu R(0;3), O(6;-1), L(5;0), P(9;4).

MMPAKTUYECKAS PABOTA Ne 56

Ha3Banue npakTu4eckoii padorbl: BuiuucieHue cKkaniapHo20 npoussedeHus 6eKmopos.
Heapb padorbl: HayuyuThcs BEIUMCIATH CKAIIPHOE MTPOU3BEICHNE BEKTOPOB.
Pe3yabTarhl:
Dopmupyemuie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BoisaBasats nedexTsl aBTOMOOMIBHBIX KY30BOB;
— TIK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTb Y3JI0B U arperaroB aBTOTPAHCIIOPTHOT'O CPEJICTBA

Y TIOBBIIICHUE UX HKCILTyaTallHOHHBIX CBOMCTB.
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 13, [1Py 17

3HAHUSL:

— IlonsTue o BEKTOpE, €r0 KOOpAUHATAX.

— IlonsTHe 0 cKaIsIPHOM NMPOU3BEICHUH BEKTOPOB, €T0 CBOMCTBAX.
YmeHnusi: Beruucienue cKaasipHOro npou3BeACHUS
Xon pa0doThI:

PaccMOTPHM JIBa BEKTOpa d = {X1; y1; 21} U b = {x3; y5; 25}

CKaJZ}lprlM np0u3eedeHueM BCKTOPOB du b Ha3bIBACTCA YHUCJIO0, pPaBHOC ITPOU3BCACHUTIO UX

JUIMH Ha KOCUHYC yTja MEXAYy HUMU: (a, b) = |a | b | - COS.

Iycts Bektopst @ u D 3agassr cBonMu KoopmuHaTamu @ = {x1; y1; 21} u b = {xy; Vo; 2},
TOT/1a
- CKaJISIpHOE TPOU3BEIEHUE DTUX BEKTOPOB HAXOIUTCS MO (POpMyIIe

(&,b) =X1 X2+ Y1" Y2
- KOCHHYC yTJia MEXy HUMHU — 110 hopMmyne
X1 X2+ Y1 Y2
\/x12 + J’12 '\/xz2 + }’22

cosp =
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CBOICTBA CKAaNAPHOro Npou3BeAeHUA

1. MNpwu NEPECTAHOBKE MHOXMUTE/IEN ckanapHoe npousseaeHue HE UISMEHAETCA :

(@, b)=(b,a) a-b=b-a
2. YNCNO MOXHO BbIHOCUTb 3a ckanapHoe npousseaeHue :
(1a,b) = A(a,b)
3. MNpu ckanApHOM YMHOXeHUN BeKTopa Ha cymmy Bektopos MOXHO PACKPbITb CKOBKU :
a-(b+c)=a-b+a-c

4. CKANIAPHbIM KBA/ZIPAT BekTopa( TO ecTb cKanapHoe npousseaeHue BekTopa Ha cebs)
paseH KBAZPATY ero OJ1IMHbI ( MOAYNA ) :

a‘=a-a=|al-lal-cos0= |a|-|al-1= |a|-|a] = [a|?

3AMEYAHME : noatomy ecam Bektop a Bo3ssectu CKAJIAPHO B KBaapat 1 3aTemM U3B/ieyb

KOPEHb, To nony4ynm HE nepsoHavanbHbii BEKTOP, a ero MOAY/1b :
va?=|al

IIpumep: Haiitu (35 — 55) . (25 + 75), eciu

a|=3,‘b|=1,5¢5

2

Pemenne:(35 - 55) : (25 + 75) — 63 —10 (5, B) +21 (5, 5) _35h =6 |a

_ _ 2
—11(a,b)—35|b =6-32-11-0-35-1=19
((&, b) =0,Tk,d L b)
3amaHusi 1JIsl CAMOCTONTENILHO PaGoThI
Bapmuanr 1.
1. Mansl Touku A(1; 3),B(4; 7),C(—1; —1),D(7; 5),Q(x; 3).

a) Haiingure koopaunatel BekropoB AB u CD.

6) Haiigute 1yimHBI BEKTOPOB ABuCD.

B) Haiinure ckansipHoe npousBeeHIEe BEKTOPOB ABuCD.

r) Haligute kocuHyc yria Mexay BEKTOpaMH ABu CD.

1) JlaHHBIN yroi oCTpBId, MPSAMOHN MK TYNOH (OTBET 000CHYHTE)?

e) [Ipu kakoM 3HaYeHUH X BEKTOPHI CBu D—Q> MePIEeHIUKYISPHBI?

2. B pasuoGeapennoM Tpeyronsiuke ABC yrom B mpsamoit, AC = 2+/2, BD — wmenuaHa

TpEyroJIbHUKA. BeIuucnuTe ckaisipHble IPOU3BEICHNS BEKTOPOB BD -AC,BD -BC,BD - BD.
Bapmuanr 2.

1. Mansl Touku M (2; 3),P(—=2; 0),0(0; 0),K(=5; —12),R(4; y).

a) Haiinute koopaunatsl BektopoB MP u OK.
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6) Haiinute 1ymHBI BEKTOPOB MP u OK.

B) Hailigure ckansipHoe npousBeieHHEe BEKTOPOB MP u OK.

r) Haligure kocunyc yria Mexay BEKTOpamMu MP u OK.

1) JlaHHbBIi yrod OCTPHId, MPSMOM WU Tynoi (0TBeT 000CHYHTE)?

e) [Ipu kakoM 3Ha4eHUH y BEKTOPBI PK u MR HEePIEeHIUKYIAPHBI?

2. B paBuoctoponnem tpeyronbuuke MHP HK — Ouccektpuca, MH = 2. Boruucnure ckajispHbie
IIPOU3BENICHUS BEKTOPOB HK -MP, HK -HP, PM: PM.

MMPAKTUYECKAS PABOTA Ne 57
Ha3panune npaktuyeckoi padorsi: Koopounamul 6 npocmpancmee. /[eiicmsusi HaA0 6eKMOpamu.
Henpr paGorbi: HayuuThCsi BBIUMCIATH BBIIOJHATH ONEpAllMM HaJ BEKTOpAMU U CKaIspHOE
IIPOU3BEICHNE BEKTOPOB B IIPOCTPAHCTBE.
Pe3syabrarsi:
Dopmupyemoie 3n1emenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BoisBasats qedexTsl aBTOMOOMIIBHBIX KY30BOB;
— 1IK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTb Y3JI0B U arperaroB aBTOTPAHCIIOPTHOI'O CPEJICTBA
Y TIOBBIIIEHHUE UX KCILTyaTalluOHHBIX CBOMCTB.
memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnosie: 11PG 13, [1Py 17
3HAHUSL:
— llonsatue o BekTOpE, €ro KOOpAUHATAX.
— lloHATHE O CKAIIPHOM IIPOU3BENECHNUN BEKTOPOB, €T0 CBOWCTBAX.
YMeHHs:
— DBebluucnenne KOOpAMHAT BEKTOpa W BBINOJHEHUE OINEpaluidl  HaJa BEKTOpaMu B
MPOCTPAHCTBE.
— Bpluncnenne ckansipHOro NpOU3BEIECHUS B IPOCTPAHCTBE.
Xoa padoThi:

[Tnockocte OXyZ —kK0OpOUHaAmMHAsA n10CKOCHb

[Ipsameie Ox, Oy, Oz Ha3bIBaIOTCSA IIpssMoyrosnbHas cCUCTEMA KOOPIUHAT B
KoopOuHamuvimu ocamu (W11 OCSIMA KOOPANUHAT) IIPOCTPAHCTBE

Ocu KoOpaUHAT 0003HAYAIOTCS TaK:
Ox- ock abcmuce >
Oy- och opauHar

Oz- ock anmukaT Touka ux nepeceueHust O —
Hayajo KoopauHat, Iockoctu Oxy, Oxzu Oyz —
KOOpOuHamHble n0CKOCHU .

B npsMoyronsHO#N cucteMe KOOpAMHAT KaXKI01
TO4YKe M IIpOCTpaHCTBA COMOCTABIISIETCS TPOMKA

YHUCCJI, KOTOPBIC HA3BIBAOTCA €€ KOOpJAWHATaAMU.
M(X; Y; 2).
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dopmyia pa3nokKeHHs JF000T0 BEKTOPa MO
KOOPJAMHATHBIM BEKTOpaM
a=x-1tyj+zy,

r7ie X,y,Z-K03((UIIUECHTHI Pa3JIOKEHUS U OHU
SBIIAIOTCSL KOOPAUHATAMU BEeKTOpa d{x;y; z}

3anumure KOOpAWHAThI BCKTOpPA, CCJIN
a=-5-7+37-2%,

Koopaunars! Bektopad {—5; 3; —2}

Heticmsus nao éekmopamu

CrnoxeHue BEKTOpOB

a + E = {X1+XZ;y1+y2; Z1 + Zz}

Illpumepuwi:
a{1;—4;—1} b{3;0;-2}
i+ b={1;-4-1}+ {3;0,-2} =

{4; —4; -3}

Brruntanue BEKTOpOB

a-b= {X1—X2; y1—Y2; 21 — 75}

a{1;—4;—1} b{3;0;-2}
G—b={1;-4-1}— {3;0;—-2} =
{—-2;,-4;1}

YMHOXEHHE BEKTOpa Ha YHCIIO
k-c = {kxy; kys; kz.}

a{1;—4; -1} b{3;0; -2}
3a=3-{1;-4;-1} =
{3; —12; -3}

Beraucnenune amunel Bekropa d(x; y; z) MO €ro

ld| = Vx2% + y2 + z2

KOOpJMHATaM:

Beruncnenue mimmnb! Bekropa 71(3; —4; 0).
7l =32+ (—4)2+02=v/9+16=5

PaccrosiHne Mexy 1ByMsI TOUKAMH.
A(X1;¥1;21) 1 B(X2;y2;22).

|AB| = \/(xz —x1)2+ (2 —y1)2+ (2, — 7))

Brruucnuts paccTossHue MEXKAY IBYMs
TOYKaMU

C(2;-3;7) u D(-2;3;7).
|ICD| =/ (2+2)2+ (=3 —3)2+ (7 —7)2
=V16 +36 + 0 = V52 = 2V13

Beranciienne KoopanHAT BeKTOpa Af. Eciu
A(X1;y1;21), B(X23y2;22).
AB{x; — x1;¥2 — Y1522 — 71}

B npocTpaHcTBE pacnonokeHbl TpU TOUYKH,
3aJlaHHbIe CBOMMH KoopanHaTamu: A(1; 6; 3),
B (3;—1;7)u C(—4; 3; — 2). Haiitu
KOOP/JMHATHI 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}
={-7;4,-9}

CxanspHoe IPOou3BEIeHUE BEKTOPOB

-
af{xy; y1; 21} m b{xy; v,; z,} BeIpaxaercs
dbopmyIoii:

6'5=x1'x2 +Y1 Y2+ 212,

BpunucinuTh CKalISIpHOE MPOU3BEICHUE
BeKTOpOB d{2;1; 6} u 5{3; 0; -1}

Ga-b=2-3+1-0+(—6)-(-1)
=6+0+6=12

[lepneHquKyISIPHOCTD BEKTOPOB:

[MepreHMKyISpHBI 11 BEKTOphl d{2;1;6}
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C_i(xl; Y15 Z1)H E(xziyZi Z,);
i-bh=0:

X1 X2+ Y1 Y2+ 2172, =0

b{3;0; —1}

i-b=23+1-04+6-(-1)=6+0—6
=0

OtBeT: 1a

KOJ'IJ'II/IHeapHOCTB BCKTOPOB:

G(x1; y1; 20U b (%25 V25 25);

B_n_n

X2 Y2 Z3

PaBHBI HYJIIO.

, €CJIM KOOPpAHWHATBI BEKTOPOB HE

332[8,‘{8,. KOJ’IJ’II/IHeapHBI JIX BEKTOPHKI:
a) a{-5:3;-1} u b{-10; 6:-2};
b) &{-6:3;-1} u d{2; -9;3};

Pewenue.
a)
-5 3 1
_—10 = 0,5, 8 = 0,5, _—2 = 0,5
Jla, BEKTOPBI KOJUIMHEAPHBI
b)
—6 3 1 -1 1
2 -9 33 3

Her, BEeKTOpBI HE KOJUTHHEAPHBI
Ortger: a) na b) mer

Kocunyc yria Mex 1y HEHYJIEBBIMA BEKTOpaMU
BEKTOPOB af{X1; V1; 21} ¥ b{xy; V,; 75}
BBIUUCIISIETCS 110 opMyIie:

X1 Xp v Y1 Y2+ 2123

Vi +yi+z - Jx + v + 2

cosQp =

Haiitu KocuHyc yriia Mex 1y BEKTOpaMu d =
{4;3; 0} u b = {0; 12; 5}.

4-0+3-12+0-5
V4?2 432 + 02 -/0% + 122 4 52

cosp =

B 36 36
V25-4169 65

3anaHus 18 CAMOCTOATEILHON PaGoThI
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Bapmuanr 1 Bapmuanr 2

1 | JlaHbI BEKTOpBI 1 JlaHbI BEKTOPBI
a{2;—4;3}u B{—S; 0,5; 1}. Haiinute a{2;—4;3} u E{—S; 0,5; 1}. Haiinute
KOOPIUHATHI KOOPIUHATHI
BekTopa a) ¢=3+b pekTopa d) ¢=3—b
b)¢=33-b b)e=3+2b

2 | Manbl BekTopsr a{1; —2; 0}, 2 Jlanb! BekTopel af1; —2; 0},

5{3; —6;0} u ¢{0; —3;4}. Haiigure 5{3; —6;0} u ¢{0; —3;4}. Haiigure
KOOPIHMHATBI BEKTOpa p = 2a — gl—)) - KOOPlllHHaT_I:I BCKTOpa
B=1d+b-2¢

3 | Haitnure 3Ha4eHWss M 1 N, Mpu KOTOPBIX | 3 HaiiauTe 3Ha4eHus 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 paccTOsIHUM OT IJIOCKOCTH ( 4 Ha xakoM paccTostHUM OT IIIOCKOCTH (
xOy) Haxoaurcs Touka A ( 2; -3 ; 5)? yOz) naxomutcs Touka B (-3 ; 2 ; 4)?

5 | Ha xakom paccTossHMM OT Hayala 5 Ha xakoM paccrostHUM OT Havana
KOOpJMHAT HaXOUThCS TOUKA KOOpJIUHAT HaXOUTHCS TOUKA
A(-3;4;0) B(3;0;-4)

6 Haiiaute koopauHaThl ceperHbl 6 Haiigute koopauHaThl cepeHbI
0Tpe3Ka, €CJIM €ro KOHIbI UMEIOT OTpEe3Ka, €CJIH €r0 KOHIBI UMEIOT
koopauHaThl A (5 3;2), B (3;-1;-4) koopauHathl A (-3;2;-4), B (1;-4 ;2)

7 Hailinure nyiHy BekTopa AB ,ecmn A ( 7 Haiinure nnunHy BekTopa BA ,ecmu A (-3;
53;2),B(3;-1;-4) 2;-4,B(1;-4:2)

8 | 3amucarh KoOpAMHATHI BekTOpa &, ecnu | 8 3anucaTh KOOPJIUHATHI BEKTOPa b , €CIIH b
3 =47-3k =5 + 37

9 | Haubi Touku A (2;-1;0);B (-3 ;2;1) |9 | Hdaubri touku A (2;-1;0); B (-3 ;2;1);
; C(1;1;4). Haliqute KoopauHaThI C(1;1;4). Haiinure KOOpAUHATHI TOUKH
ToukH D , ecii BeKTOpBI D, ecniu BeKTOpBI AC n D—B>paBHBI.
ABucCD PaBHBL.

10 | JlaH®I TOUKH 10 | Jlano Touka
A (x?%; y3—3y; —z2 —2), A (x?%; —6y +12; —12z — 40),
B(lL;y*=3;11z+2)u B (4;y3 —2y;z% +z) u AB{4;0; —2}.
ﬁ{l; 0; —30}. Haittu X, y, Z Haiitu X, Y, Z

11 | Manbi BeKTOp 11 | NMansr Bextop d {2; —6;3} 1 b {-1;2;2}.
@{2; —6;3}ub{-1;2;2). HaitguTe a) |d| — |B| b) |d — l;|
Haiigure a) |al + |B b) |d + b|

INPAKTUYECKAS PABOTA Ne 58

Ha3panne npaxkruyeckoil padorbl: lcronbs3oBaHue KOOPAMHAT M BEKTOPOB MPU PEIICHUH
MaTeMaTHYeCKUX U MPUKIIAIHBIX 3a7a4.

Heap padorbl: Ha ocHoBaHMM 3HAHUN, MOJYYEHHBIX MpH H3ydeHHH TeMbl «KoopauHathl u
BEKTOPBI» HAYYUTHCS PEIIATh CTAHIAPTHBIC 3a7a4X HAa HaXOKJICHHUE U IIOCTPOEHUE.

Pesyabrarnl:
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Dopmupyemuie Inemenmut INK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— TIK 4.1. BeisiBisats gedeKThl aBBTOMOOMIBHBIX KY30BOB;
— IIK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEJICTBA

Y MOBBIIICHUE UX HKCILTyaTallMOHHBIX CBOMCTB.
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, ITP6 06, ITP6 13, [TP614, ITPy 16, [1Py 18, [TPy 19

3HAHMSA:

Hean paboThI:
3HaHus:

— IlonsATue o BeKTOpE, €r0o KOOPAUHATAX.

— IlonsATHe 0 CKansIpHOM NMPOU3BENECHUH BEKTOPOB, €M0 CBOMCTBAX.

YMEHHUA:

— Bepruncnenue paccTOSHUN MEXKy TOUKAMU.

— Bbluucnenue ckaasipHOro MPOU3BEACHHUS.
Xopn padorhl:
3agaHus 1Js1 CAMOCTOATEIbHOM padoThl
3anauva 1.
[TapamrroTucT omyckaercs BEpTUKAIbHO BHU3 CO CKOPOCThIO 4 M/c B Oe3BeTpeHHyro moroay. C
KaKoil CKOpPOCTBIO OH OyAeT JBUTaTbCid MpPU TOPU3OHTAIBLHOM BETpPE, CKOPOCTh KOTOPOTo
oTHOocuTenbHO 3emun 3 M/c. Ha kakoe paccTosiHME OTHECET €ro OT MecTa MaJeHHs, €Clu OH
CITYCKAEeTCs C BHICOTHI 2KM?
Pabora napn 3anauveid.

1. 3anuiieM 3aKOH CII0KEHHSI CKOPOCTEH B BEKTOPHOM BHUJIE.

2. CnenaeM 4yepTex, IPOU3BES CI0KEHHE BEKTOPOB CKOPOCTEH.

3. VckoMBIif BEKTOp SBISETCS THUIIOTEHY30M NPSIMOYTOJBHOTO TpeyrosbHHKa. [lo Teopeme
[Tudaropa BeraucianM e€, Halfis TEM CaMbIM MOJYJIb CKOPOCTH.

4. 3Has, YTO MpU NPSIMOJIMHEMHOM DPABHOMEPHOM [JBMKEHHM MOJYJIb IEPEMELICHUS

MIPONOPLUOHAIEH CKOPOCTH, COCTABUM MPONOPLHUIO U HAIEM MOIYJb HCKOMOIO IepEMENICHUSI.
3amaua 2.

-

[Tycto V- CKOpOCTh MaTepHualbHOW TOukH, F — cuna, neiicTByromas Ha Hee. Uemy paBHa
MOIIIHOCTbh, pa3BUBaeMas CHJION F , eclu m =5 H, m = 3,5 M/c; (I_/)/?) = 450, (Jlna pemenns
3aJ1a4uM ucroinb3yercs popmyna W = |13 | * |I7| * cos FV)

3agaua 3.

-
Berunciuts paboTy, KOTOPYIO HPOM3BOAMT cuna & = (6; 2), ecnu ee TodKa IPHIOKEH s, IBUTaiCh
MPSIMOJUHENHO, TIepeMeniaeTcs u3 nouoxenus A (-1; 3), B monoxenue B (3; 4).

(Mmst pemrennst 3aaun UCToab3yeTcst hopmyna A = |I3 | * |§ | * cos FS)

3anaua 4.

MunieHb HaXOJIUTCS OT JIyYHHKA Ha paccTosHud S0M. Mumienb umeer GopMy KOHLIEHTPHUUECKUX
OKpykHOCTeH. [[mamerp nenTpasbHOro kpyra 10 cm, TommmHa Kaxaoro koiena Toxe 10 cM.
Crtpena Bo BpeMms mosiete uMmeeT ckopocth 50 m/c. [lyer GokoBoit BeTep co ckopocThio 0,8 M/c.
[Tomager nu ctpena B nenb.? B Kakoil Kpyr HOJKEH LETUTCS CTPEIOK, YTOOBI MONAcTh B JECATKY?
CrhenaiiTe 4epTeX U pELIUTE 3a4a4y.
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3agaua 5.

CkopocTb J1oAKH OTHOCUTeNbHO TeueHus 10 m/c, ckopocTh TedeHus 5 m/c. [lox xakum yriom k
OeperoBoil JIMHUU JOJDKEH JIOJOYHHUK BECTU JIOJKY, YTOOBI MONAacTh HA MPOTHUBOIOJIOXKHBIN Oeper
CTPOro0 MPOTUB TOTO MECTA, OT KOTOPOTo OH OTIUIbLI? CenanTe YepTex.

MMPAKTUYECKAS PABOTA Ne 59
Ha3panmne mnpakTuuyeckoii padoTbl: Onpedenenue B3AUMHO20 PACNONONCEHUS NPAMbBIX U
NJIOCKOCMell.
Heab padorbi: Ha ocHOBaHMM 3HAHUM, MONYYEHHBIX MPU U3YYEHUU TEMbI O MapajlieIbHOCTU
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE HAYUUTHCS pelIaTh CTaHAAPTHHIC 33/1a4d Ha ONpEeICHUE
MX B3aMMHOTO PACIIOI0KEHHUS.

PesyabTarsl:

Dopmupyemvte 3n1emenmul IIK (npogheccuonanvno opuenmuposanmoe cooepicanue):
— TIK 4.1. BoiaBnsats AeeKThl aBBTOMOOUIBHBIX KY30BOB;
— [IIK 6.2. IlnanupoBaTh B3auMO3aMEHIEMOCTh Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y MOBBIIICHUE UX IKCILTyaTallMOHHBIX CBOMCTB.
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, I1P6 09, 1Py 14, ITPy 15, I1Py 16.
3HAHMS:
— IlonsATHE 0 B3aMMHOM pacloJIOKEHUU NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
— OCHOBHBIE aKCUOMBI CTEPEOMETPHH.
yMeHus: OnpeeneHue B3aMMHOTO paclioioKEHUs IBYX MPSAMbIX, IPSAMON U IIIOCKOCTH.
Xoa padoThi:

B3anmMHoe pacnosioxkeHue AByX NPSIMBIX B IPOCTPAHCTBE

Bce Bo3MoOXxHEBIC ClIydan 63aumMno20 pacnoloxdcenus Oeyx nPpAMBIX 6 npocmpaHncmee
MMpEACTABJICHBI B CJ'ICI[YIOH_ICI\/'I Ta6J'II/II_Ie.

®urypa Pucynox Onpenenenne
e npsMble Ha3bIBAIOT
JlBe nepecekarouwjuecsa nepecekanuiUMuca npAMbIMU,
npamole . €CIIM OHU UMEIOT eANHCTBEHHYIO
/.f"
Ve 00IIIYI0 TOUKY.

JBe psSIMbIC Ha3bIBAIOT
I napannenbHuIMu npAMBIMU,
BE napannenvnsle .
P €CIi  OHU JIeXKAT B  OJHOM

npamole

IJOCKOCTH U He MMEKT 00IIMX

TOYECK
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npamole

IBe ckpewusaromuecs

Tl

-
i,

Be MpsIMbIE HA3bIBAIOT
CKPeWUBaromuMuca npamvimu,
cyliecTByer
IUIOCKOCTH, cojep:kamieii o0e

npsiMble.

€CJIIn HE

C MNEPCUUCIICHHBIMU B npeﬂbmymeﬁ Ta6J'II/II_Ie CJIy4asdMH B3aUMHOI'O PACIIOJIOKCHUA ABYX IIPAMBIX B
IIpOCTPAHCTBEC OJIM3KO CBSA3aHBI YTBCPIKACHUS, IPECACTABJICHHBIC B CHGHYIOHICﬁ Ta6J'II/II_Ie.

Tun BePiKIeHUA )
durypa Pucyunok e
¢popmyauposka
AKkcuoma 0 npamou  auHUU,
3A0aHHOI 08YMA MOUKAMU
JlBe pa3IUYHbIC
. Yepe3 J1Be paszidyHble TOYKHU
TOYKHU

mpoxoauT oOJHa MW TOJBbKO O/JHa
npamas JIMHUA.

Ilpamas nuHHUS U
TOYKA, HE JIeXKalas
Ha TOW NMpAMON

Axcuoma 0 napasnnenbHbix
npAMbIX

Uepe3 TOYKy, He JIeKaIIyl Ha
NPSAMOIi, TPOXOJIUT OAHA U TOJIbKO
0JHA npsiMasl, Napa/uleJbHas

3TOM MPSIMOM.

JlBe
nepeceKaruecs
npsiMble

Teopema o niockocmu,
onpeoenaemou osymsa
nepecekanuuMuca nPAMbIMU

Uepez aBe  mepeceKawuuecs
npsiMble MMPOXOIUT OJAHA U TOJIbKO
0JlHA IJIOCKOCTB, cojepkaias ooe

OTH IIPAMBIC.

I[Be napajiCJIbHbIC
IMpsSAMBIC

Teopema o naockocmu,
onpeoensaemoii 08yms
napanienbHbIMu RPAMbIMU

UYepes ABe napaJuiejibHble
NpsiMble TIPOXOJUT OJHA M TOJIBKO

OJHA IUIOCKOCTb, CoACpKalias 00e
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OTHU IIPSAMBIC.

Ilpusnak ckpewusarowuxca npampix. Eciiv ogHa U3 IBYX NPSMBIX JISKUT HA IUIOCKOCTH, a Jpyras
npsiMasi TIEPeCceKaeT 3Ty IUIOCKOCTh B TOYKE, HE JISKAINIeH Ha MEPBOM MPSAMOW, TO ATH INPSMbIC
ckpenruBaroTces (puc.l).

i

.
n

Puc.1

Yenom Me.)’('oy CKpewjuearoiumucsa npamobimu HA3bIBAKOT YIoJl MCEKAY HCPCCCKAONIUMUCSH
IpAMbIMH, COOTBETCTBCHHO MAPAJUIC/IbHBIMU JAHHBIM CKPCIIMBAIOIIMMCA TPAMbBIM (pI/IC 2)

Puc.2

Ha pucynke 2 u3o0paxkeHbl ckpenuBaroiuecs npsimbie a u b. Tpsmas @' napamuienbHa npsmon a,
npsimast b' mapaienpHa npsmoit b. Tlpsmeie @' u b' mepecekarorcs. Yron ¢ u sABISETCS yriioMm
MEKIY CKPEIIMBAIOIIMMHUCS MPSIMBIMU @ 1 D.

3anaua. B xkyoe ABCDA1B1C1D; naiitu yron mexay npsmeivu AB1 u BCa.

Pemenne. [Tockonpky npsimast ABiniepecekaer miockocts BB1C1 B Touke B1, koTopas He IeKHT Ha
npsmoit BC1, To mo nmpusHaky ckpermuBaronuxcs npsmbeix npsmsele ABr u BCi  ckpemmBarorces

(puc. 3).
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c,

Puc.3

Jnst Toro, uroObl HaiiTh yron mexnay npsmbivu AB1 u BCi, mpoBenem B KyOe auaroHanb OOKOBOU
rpaan AD:1 u auaronans BepxHero ocHoBanus D1Bi1 (puc. 4).

G

Puc.4

[To ompenenenuto yriaa MexAy CKpelIMBaOIMMHUCS TpsasMbiMU yroin DiABi u siBiusiercs yriom
mexay npsMmeiMu AB1 u BCi. Iockonbky TpeyrombHuk ADiBi paBHOcTOponHuii, yronm Di1AB:
paBen 60°.

OTtBert. 60°.

3a/1atm AJI CaMOCTOATECJIBHOI'O PeICHUSA

1. I[aH KY6 ABCDAlBlchl
Onpez[em/l B3aMMHOC pacCIIOJIOKCHUE JAaHHBIX IPAMBIX

(napannenvHwvl, nepecekarwuecs, CKpewusaruuecs,):
1)  ABuC.D4

2) BCu A1B4
3) CDuAD, A D

2. [Tupamuna SABCD nepeceuena minockoctbio KLM, mapannensHoit AN
OCHOBAHUIO |
1. Kak pacnoyioxkeHsl psIMBIE:

a) AS u SD?

6) AB u KL?

B) SD u LM?

2. Kak pacnosioxeHsl INTIOCKOCTH:
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a) ASD 1 DSC?
6) ABD u ASD?

3. [Tpstmble MN 1 AB napannensssl, npssmeie MP u AB ckpemuBaromuecsa. Haiitu yron Mexnay
npameiMu MP u AB, eciu ZPMN = 80°.

4. [Tpsimast EF He nexur B minockoctu
kBaapara ABCD, Ho mapasiensHa CTOpoHe

kBagpara BC. Onpexnenu yron Mexxay npsMbIMA
EF u AD.

5. Han xy0 ABCDA1B1CD4. Onipenenut yron Mexuay S e

npsimeimu DA, u DCy

6. B mutockocty @ nexxuT npaBuiibHbIN TpeyronsHuk ABC. e

[IpoBenena menuana AD. Ilpsimas a pacnonokeHa BHE TUIOCKOCTH
TpeyrojbHUKa MapauieIbHO CTOPOHE

tpeyroiapHuka BC. Paccuuraiite Benmuunny yria mexay a u AD Ly M,

7. B ocnoBanum npsimoro napannenenunena KLMNK; L, M; N Ki : N,
poM6, onuH U3 yriaos kotoporo 60°. HaiifuTe BeIMIUHY yria MEKILY : KM
uK;L;

Hcnonp3ys naHHbIN Ky0 & Q

— 0

. OTIpEICTTUTE B3aUMHOE pacmojoxenue miockocreir BB1C1 u AA1D1

. napaienbHbI )
IepeCeKaroIInecs A 01

. HA30BUTE IIOCKOCTH napasuiensHyo A1B1C1

. ABC

DD1C1

A1D1D ' o

[\S)

A1B1C1 ¢ d/
BB1C1 \\><:”f4§ 4///

9. Yepes Touky O, KOTOpasi HAXOAUTCS MEXKILY
napauIeIbHBIMU IFIOCKOCTSIMU ¢ U 3, TPOBENICHBI MpsIMbIe & U D, c
nepeceKarolye MIOCKOCTH Tak, 4To Touku A u B Haxonsarcs B D B

IUIOCKOCTH «, // AN
a touku C u D - B imockoctu ff. AB=17 cm, DO=27 cm u AC=3-A0. Beruncnu: BD;CD
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Croponsl 4M nepecekaroT napasuieabHble INIOCKOCTH

fu

a B Toukax C,D u A,B. Beruucnu anmuny otpeska AB, eciu

MA=14 cm, MC=20 cm u CD=58 cm.
MMPAKTUYECKAS PABOTA Ne 60
Ha3Banue mnpakTudyeckoil padoTbl: [Ipumenenue nNpu3HAKO8 U CEOUCME NAPALIETbHbIX U

NepneHOUKYIAPHBIX NIOCKOCMEU.

Heap padorel: Ha ocHOBaHMM 3HAHUM, MOJIYYEHHBIX MPU U3YYEHUH TEMbI O MApPAJUIEIbHOCTH U
HEPIEHIUKYJIIPHOCTH IUIOCKOCTEN HAYYUTHCS PEIATh CTAaHAAPTHBIE 3aa4u.

PesyabTarsl:

Dopmupyemvte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BeisBasaTe gedeKThl aBBTOMOOMIIBHBIX KY30BOB;
— TIK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTb Y3JI0B U arperaroB aBTOTPAHCIOPTHOTO CPE/ICTBA
Y TIOBBIIIICHUE WX IKCILTyaTallHOHHBIX CBONCTB.
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.
3HAHUS:
— lloHATHe 0 B3aUMHOM PACIONOKEHHUH IJIOCKOCTEH B IPOCTPAHCTBE.
— OCHOBHBIE aKCMOMBI CTEPEOMETPHH.
yMmenusi: OnpezeneHue B3aMMHOTO PaCONIOKEHHUs TUIOCKOCTEH.
Xon padorhl:

I[Be IINIOCKOCTH B IMPOCTPAHCTBE MOT'YT 6I>ITI) napauiCJIbHbIMU WJIA MOIYT ICPECCKATLCA, KaK
MOKa3aHO B CJIEIYIONIEH TabuIle.

®urypa Pucynoxk Omnpenenenne

JIBe TII0CKOCTH HA3BIBAIOT
nepecekaruwuMucsa, eCiu OHI
He COBNA/JAIOT, Y HUX €CTh

JBe
o0mme Touku. B ciyuae,
nepecexaroujuecs
P “ KOT'/Ia JIBE TIOCKOCTH
naocKkocmu

IIEPECEKAIOTCA, MEePEeCCICHUEM
3THUX IIOCKOCTEH SIBJIsSIeTCS
npsaMasi JINHUA.
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HBC IINIOCKOCTH HA3bIBAIOT
napa’uiejibHbiMu, €CJI1 OHU HE

[Be napannenvuoie

naockocmu
MMeEIOT O0IIMX TOYEK.

IIpu3Haku napa/ieJibHOCTH ABYX IJIOCKOCTeM

Ilepeoiit npu3HaK napannenbHocmu 08yx
niaockocmeii. Eciii J1Be IEpECEKArONIMECs MpsIMBIE,
K JeXalmue B OJAHOW IUIOCKOCTH, COOTBETCTBEHHO
b napajuieJbHbl JBYM MpPSMBIM, JE€XallUM B JpYrou
o a IJIOCKOCTH, TO TAKHAE IJIOCKOCTH MapaJlIeIIbHBI.
Puc.1
d K
§ c b
Bmopoi @ a
npU3HAK napaineapHocmu 06yx niaockocmeii. Eciu nse
IIepeceKaroImecs MpsMble, JIEKallMe B OAHOW IIOCKOCTH,
napajuieJbHbl JPYrOM IJIOCKOCTH, TO TAaKUE€ IJIOCKOCTH
napasuieIbHBL. Puc.2 p
durypa Pucynox CBoiicTBO

[T;mockocTy monapHo
He MepeceKarTCs.

Tpu napajieilibHble njiocCKocmu
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IIpsimble, 10 KOTOPBIM
TPEThS IIJIOCKOCTh
/ee napannenvnvie niockocmu,
. . IIEPECEKACT ABE
nepeceuénnvie mpemaoeil

napajuieNbHbIC
NJIOCKOCMbIO

IJIOCKOCTH,

napauieJibHbI.

Tpemwbsa nnockocmeo IIpsimble, 1O KOTOPBIM
napannenvHa TUHUU MIEPECEKAIOTCS KaXK/ble

nepeceuenusn nepevlx Oeyx JBC IIJIOCKOCTH,

naockocmeit nmapajliie/ibHbI.

Bce Tpu miockoctu
Tpemwa nnockocms nepecexaem

Tpemwbsa nnockocms npoxooum Bce Tpu miockoctu
yepes NUHUIO nepeceyenus

nepevix 08yx niocKocmeil

HMEKT 001y 10
NpSIMY 10

S HMEIOT eIMHCTBEHHYI0
JIUHUIO nepecevenus nepewix
N 0011y 10 TOUKY (Ha
08yx niockocmeil
PHCYHKE - 3TO TOYKa S)

,

Bsaumnoepacnww:»cenue mpex naockocmeii 6 npocmpancmee

TpH MIOCKOCTH B MPOCTPAHCTBE MOTYT PAcIoJiaraThCsl TaK M TOJBKO TaK, KaK IOKa3aHO B
clenyromen Tabmure.
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NEPNEHUKYJISIPHOCTD
IVIOCKOCTEM

JIBe IUIOCKOCTH HA3bIBAIOTCS IEPIICHIMKYISIPHBIMU,
€CJIHA YTOoJI MEXIY HUMH IPSIMOii.

Teopema. (/1Ipuznak

nepneHOUKYIAPHOCIU 08yx

nnockocmeti) ECU MIOCKOCTh

MPOXOMUT  4Yepe3  TMpAMYIO,

NEPICHIUKYJSIPHYIO  ApYroi

TUIOCKOCTH, TO 3TH IUIOCKOCTH

MIEPTICHNKYIISIPHEL. “ l
Teopema 2
Ecnu aBe mIOCKOCTHM B3aMMHO NEPIEHIMKYISIPHBI, TO IpsMas, MPOBEICHHAs B OJHOU
IJIOCKOCTH NEPNEHJAUKYJISIPHO K JIMHUM NEPECEUYEHHUs IUIOCKOCTEH, MEPIEHAUKYISApHA K

JIpYroH IUIOCKOCTH.

Crnenctue 1

Ecnu w3 TOYkM OOHOM M3 JABYX B3aUMHO MEPHEHAUKYISIPHBIX IJIOCKOCTEH MpOBEACH
NEPIEeHIUKYISAP K APYTroi MIOCKOCTH, TO OH MPUHAIJICKUT MEPBON TUIOCKOCTH.

CrnencrBue 2

Ecnmu nBe TUIOCKOCTH, TEPIICHAMKYJISPHBIE K TPETheH TUIOCKOCTH, MEPECEKAIOTCs, TO UX
JIMHUS [IEPECEUYCHUS €CTh NEPIEHANKYJIIAP K 3TOM IUIOCKOCTH.

3az[alm AJI CaMOCTOATEC/IBHOI'O peICHUSA
IIpu3sak napaiieIbHOCTH NI0cKocTel. CBOHCTBA MApaAIeIbHBIX IVIOCKOCTeH.

OKAIANTS NAPARICABROCHIs tockocmeit ABC u A B, Hnoexoemu a u 3 napametbis,
uipe P
1 2 1 2
& B 8 Jano: b Jlano
7 ' allb MPAMBIC ¢ W
A Il
C Jokasars: | 4G iy b nepecexa-
(A A~ AB, | 107TCA B
o Toxe O.
Hoxawsarn
R 8 A 8 A(n. N AR AB,
c 7 N
c Jlanmo: A4, C\Bn CCB08 A gl flano
., " o ¥ - . "y ane A A
Hlano: AA, || BB, | CCy, AA=BB,=CC, | MPpAICIOrPaMmm \ allblie N A”'“ /‘ln.‘.
3 4 ' ) Jlokasary: AC|AC,,
B A VIBC = Jlokaar:
0 /7 . — LB ‘B B/ BC| B,C,
i , v b \ e
' I J/ .
' d \ ‘g c \ G
o, f——Xc ’ﬁ\ W 2 A,
A \ —
(By'n, ~ S & D 5 Jano:anh |6 Jlano: nps-
154 y » cRpenn- M Mmeanb
AW Ve R BHOHIEEN nepecexi-
Jlano: ABCD ~ npocTpancrneninii - ST 'l'lp'"“‘f"' ' ] nm;: “""m")
Jlana: ABDC,DBAL - ky0 HETLIPEXYTOAMINK PREGTY: '\ N9 AN~
npAMme AR [“T s MB~12
6 — w A8, /]( B Hatow
5 /( B & / CRpennma- : AN AB MBw
/ '\ ounCN, a BA,
7
b Jlano: npa- Jlano: npa-
w_ Mbleanb Mulea b
A~ " E/ nepecexa- nepeceKi-
¢ ) A HOTCH B TOM- HOTCR B TOM-
. xe O, xe M.
?;:):Aﬁ(ﬁb':lepammmuu ) 0. - Habmm: IS
Jlano: Touxa C aeKNT BHE - | o :T‘ DB, B = DO, : O v/ A 7 ABw o8, MBC
nnockocTH napasacaorpassa ABCD 4 '\ Nt 8 .G
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IlepneBaHKYISIPHOCTD MJIOCKOCTEH.

Touka M pexcum sne niockocmie ABC TTnockocmu a u ff nepnenduxysapis.
1 2 1 2
M M E F
]
c 20
y 4 | ] ’
A D B 15
A2 ()

Jlawo: ABCD - npamoyroasimx. [1ps-
Max MB nepnesankyaspis ockocTi
ABC. Jloxasams nepnenanky anpHocTs
naocxkocTel AMEB uw MCB

JIOKEIATH NEPHIEHANKYIIPHOCT
ockocTel AMC w DMB

JNano: ABCD w BCFE — npamoyrone-

HUK. Hlalfrn paccTominie Mexay
npamolt BC' n mockoeTio ADF.

Jlano: rorxmn A w B nprsaasexar
IIOCKOCTAM ¢t ¥ [} COOTRETCTRENNO.
AB 9.

Haitru AB.

Jano: Tousu A u B npusaancxar
nAOCKOCTH @, i Toukn O u D -
mnocxocty . AB || C,D,

Jlawo: Touxn A w B npunamtexar
IIOCKOCTAM & 1 [} COOTBETCTBEHNO.
AB,=9,

Jlano: ABCD ~ xwanpar. Jloxasary
NEPNCHANKY AXPHOCTS IIOCKOCTel):
1) AMC w ABC, 2) AMC w BMD.

JIOKESATh EPIEHANKYINPHOCT I
rockocteh AMD w ABC.

Haitru AB. Halru AC
5 6
o : 5
[} " M M N Jawo
- ABCD - npsmoyroasmux.
) AD ¢ Naocxocti AMB u DNC nep
A i ‘ 413 NEHRANKYANPHB NNOCKOCTH
L A C 13 ABC
Jlano: NPAMAn @ - AMHNK NEPECCHCHIN 5 8 c Haftri MN.
NEPNCHAINKY ARPHBIX MAOCKOCTER at W [} Jlano: nnoexocti AMB w BMC nep-
Tipssas b NpHHALAERIT NAOCKOCTI 3 HEHANKYASPH B I1oekoeTH A BC A
W NEPIICHANKY AAPIA NPAMON @ Jokmar: npun.ﬂ MAa m‘:pkunll A A
Jloxmars: b L a. Kyaspua nockoeri ABC 9

IMPAKTUYECKAS PABOTA Ne 61
HazBanue npakTudeckoii padorbl: [lepnenouxynap u HaKIOHHAsA K NAOCKOCTIU.
Henp padorel: Ha ocHOBaHMM 3HAHMM, NOJYYEHHBIX IIPU U3YYEHUH TEMBl O NEPHEHAUKYISPE U
HAKJIOHHON HaY4YHUTbhCS PEIATh CTAHIAPTHHIE 3a4a4u.

Pe3yabTarsl:

Dopmupyemvie 3nemenmul IIK (npogpeccuonanvno opuenmuposannoe cooeprcanue):
— TIK 4.1. BoisaBasats qeexTsl aBTOMOOMIIBHBIX KY30BOB;
— [TIK 6.2. IlnanupoBaTh B3auMO3aMEHSIEMOCTh Y3JIOB U arperaToB aBTOTPAHCTIOPTHOTO CPEJICTBA
Y TIOBBIIICHHE UX HKCILTyaTallMOHHBIX CBOMCTB.
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 01, ITP6 09, TIPy 14, ITPy 15, 1Py 16.
3HAHMS:
— IlonsTHe 0 mepneHIuKyaspe U HAaKJIOHHOM.
— Teopema o Tpex nepneHANKYIIApax.
yMeHus: Briuncnenue JIMHBI NEPIEHANKYIIAPA, HAKIIOHHOW U MPOEKIIHH.
Xopn padoThr:
Ilepnenoukynap u HaK10HHAA
HaknoHHOM, TPOBEIEHHOW U3 TaHHOW TOYKHU K JaHHOW TIJIOCKOCTH, HAa3bIBACTCS JTIOOON OTPE3OK,
COCIMHSIONMI JTaHHYI0O TOYKY C TOYKOM IUIOCKOCTH, HE SBISIOIIMICS MNEPHEHIUKYISIPOM K
IIJIOCKOCTH.

Konen oTpeska, nexaniuii B INOCKOCTH, HA3bIBAETCS OCHOBAHMEM HAKJIOHHOM.
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\B 4

AB - HakioHHas1. B - ocHOBaHME HaKJIOHHOM.

IlepneHAUKYJISAPOM, NPOBEIEHHBIM M3 JAHHOW TOYKM K JAHHOW IUIOCKOCTH, HAa3bIBACTCS
OTPE30K, COCOUHSIOIIMKA JAHHYHO TOYKY C TOYKOM IUIOCKOCTM M JEXalluid Ha NPsSMOH,
MEPIEHANKYIISIPHOMN NIJIOCKOCTH.

Konen atoro orpeska, nexaiuii B JI0CKOCTH, HA3bIBAETCSI OCHOBAHHMEM IePIeHAUKYIAPA.

A
N AC -
MEPIEeHIUKYIIAP.
CL \B C - ocHOBanue

NEePIEeHIUKYJIISpa.
X

PaccTositHuem OoT TOUKM 0 TUIOCKOCTH HA3bIBACTCS JJIMHA NEPICHIUKYJIIAPA, IPOBEACHHOTO U3
3TO# TOYKH K MJIOCKOCTH.

OTpe30K, COeANHSIOMINNA OCHOBAHUS NEPIEHANKYIISIPA U HAKIIOHHON, IPOBEJICHHBIX U3 OJIHOMI
Y TOM K€ TOYKH, HA3bIBAECTCS MPOCKLIMEN HAKIIOHHOM.

A
CB - npoexknus

HakJIOHHOI AB Ha
i IIOCKOCTD .
c B TpeyroiabHuK

ABC npsMOyTroJbHBIM.

Yriaom Mex1y HAaKJIOHHOW M IJIOCKOCTBIO HA3bIBAETCS YroJ MEXAY 3TOM HAKIOHHOW U €€
MPOEKIMEN HA IIOCKOCTb.
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<CBA - yron

i MEX1y HakJIoHHOU AB
& B U IIJIOCKOCTBIO 0.

Ecnu U3 maHHOM TOYKHM K JaHHOW TUIOCKOCTH MPOBECTH HECKOJIBKO HAKIOHHBIX, TO OOJbIICH
HAKJIOHHOM COOTBETCTBYET OOJIbIIAs IPOEKLIHS.

Ecmu AD > AB,
to DC > BC

<DAB - yron mexnay HakioHHbIME <DCB - yron Mexay npoekuusMu
Otpesok DB - paccrosinue Mexay OCHOBAaHUSMH HAKJIOHHBIX.

Teopema o mpex nepneHOuKyapax
Ecnu npsimasi, mpoBe/ieHHas! Ha TUIOCKOCTH 4Yepe3 OCHOBAHWE HAKIOHHOMW, TIEPICHIUKYISIPHA
ee MPOEKIIUH, TO OHA TICPIICHINKYJISIPHA M CaMOW HAKJIOHHOM.

(@)
\\
a ’ >
B! A/
,z"' (X
alABBCLBA}=aLlCA

alAB
CrpaBe/uinBa Takke oOpaTHas Teopema:

Eciu npsMas Ha IJIOCKOCTH MEPNCHAUKYJIIApHA HaKHOHHOﬁ, TO OHa NCPHCHIAUKYIIAPHA U
MMPpOCKINHU HaKJIOHHOM.
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\\. C A\\
: /X
aLAC alACBCLBA}=alBA

3agauu AJ15 CAaMOCTOSITEILHOTO PelIeHusI:
1. [Tpsimast @ mepecekaet miIockocTh ff B Touke C, u 00paszyeT ¢ miockocThio yron 60°. P€Ea,
touka R - mpoekius Touku P Ha mutockocth . RC=7 cm. Haitnure PC.

2. K mockoctr o mpoBeieHa HaKJIOHHAA, JUTMHA KOTOPO# paBHA 17 cM, IpoeKIus HaKJIOHHON
paBHa 8 cM. Ha kakoM pacCTOSHHMHM OT IJIOCKOCTH HaXOJUTCS TOYKa, M3 KOTOPOW IPOBEICHA
HakJIoHHAaA?

3. K mmockoctu o mnpoBeneHa HakinonHas AB (A€a). [imna HakimoHHOW paBHa 24 cwM,
HAKJIOHHAs C TUIOCKOCTBhIO 00OpaszyeT yron 60°. Berumcnure, Ha KakoM PacCTOSHUHU OT IJIOCKOCTH
HaxoIuTcs To4Ka B.

4. Haxnonnass AD ¢ mnockocteio o oOpasyer yron 30°, a D
HakionHas DC ¢ mockocThio a oOpasyer yron 45°. Jlnuna ‘
neprnenaukyinsipa DB paBHa 19 cMm. Beluucnure amuubel o0enx

HAKJIOHHBIX.

5. Jumna otpeska VB pasaa 20 m. On mepecekaer - “ B
wiockocte B Touke . PaccTosHMe OT KOHIIOB OTpe3Ka [0
TUTOCKOCTH COOTBETCTBEHHO paBHBI 8 M u 2 M. Haiiaure ocTpbrii
YTOJ1, KOTOPBI 00pa3yeT oTpe3ok VB ¢ miockocThio.

6. PaBunoGenpennsiii TpeyronpHuk ABE HaxomuTcss B 1uiockocTd o. BOKOBBIE CTOpPOHBI
tpeyronsauka ABE paBubl mo 10 cMm, a cropona ocHoBanusi AE = 12 cm. K 310t mmockocTu
npoBesieHbl TieprieHaukyisip CB, koroperii paBen 6 cm, m HakinoHHeie CA um CE. Beruucnure
paccrosinue ot Touku C 10 cTOpoHbI TpeyronbHuka AE.

7. JByrpansbiii yron paBeH 45°. Ha opHol rpaHM JBYrpaHHOro yria JaaHa Touka B,
paccTosiHue OT KOTOpO# 10 pedpa paBHO 22 cM. UeMy paBHO pacCTOSHHE OT TOYKH B 110 BTOpOI
I'paHu ABYI'PaHHOIO yria?

8. JByrpannsiii yron paBeH 120°. BHyrpm ero mana Touka A, KOTOpash HAXOIWUTCS Ha
paccrosHun 36 cM oT obeux rpaHeld yria. Yemy paBHO paccTOsiHHME OT TOYKHM A 10 pebpa
JBYTPaHHOTO yriia?
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TECT .

Bapmuanr 1

1. AFla. He gepno, umo...

1)FM>AF; :

2)FK>FM; / [ A 7

3)AK<FK. m— " K

F 2.BF L (ABC). IIpsimbie CD u CF ne 6yoym nepnenouxynsprvimu, ecau ABCD 6yoem...
1) npsSIMOYTOJIEHUKOM;
2) poMOOM;
B o
3) KBazpaToOM. D
A b 3. ADL(ABC). IIpsimbie DM u BC 6yoym nepneHOuKkyispuvimu, eciu B

AM byoem...

1) GuccekTpHCOii; C
2) MeIuaHoM’;
) MeamanC ¢

3) BBICOTOIA. B
4. ABCD - npsaimoyeonsnux, ACNBD=O0.

SOLAC, SOLBD. Toeoa yeon mexcody npsimou CS u nnockocmwio (ABC) - smo yeon Me:)fcdy npsmoii CS u..
1)CD 2)0C; 3)BD.

5. ABCA,u B4, C; - mpaBmibHas TpeyronbHas npusma. Z(B Cy (AA1B,))=...
1) 2B C,B;

2) £ B CiM;

3)« C{BM.

6. Touxa M pasnoyoanena om éepuiun mpeyeonvruxa ABC. Toeoa npoexyus

mouku M na nnockocmu C ecmb mouka nepeceyeHus...

1) BBICOT TPEYTOJIBHHUKA,;

2) OHCCEKTPHC YITIOB TPEYTOJIbHUKA;

3) Cepe/IMHHBIX TIEPIICHMKYIIPOB K CTOPOHAM TPEYTOJIbHHUKA.

7. B mpeyeonvruxe ABC AM - meduana, AD - 6uccexkmpuca, AH- gvicoma.
AF 1 (ABC). Tocoa paccmosmue om mouku F oo npamou BC- smo onuna

F ompesKa... B A
1)FM; 2)FD; 3)FH. M
\ 8. ABCD - napanrenozpavmn, ACNBD = 0. FOL Pu%c
B < — (ABC). FO - paccmosinue om mouku F 0o npamoii AC. Tozoa ABCD ne mooicem
’ ‘ ObIm...
1) npsIMOYTONTBHUKOM;
2) pomOoM;
3) KBa/IpaToM.
9. A ABC. FKL AC, FNL BC, FK=FN. FOL (ABC), OeCM. Tozcoa
CM-...
1) GuccexTpuca;
2) MeaHa,;
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 nepeceyeHus BICOT;
2) uentp onucanHoi okojo A ABC okpykHOCTH;
3) uentp BnucanHoi B A.ABC oxpyXHOCTH.
2. ABCD - napannenoepamm. BFL (ABC). CF -paccmosinue om F 0o
npsamou CD. Tocoa ABCD ne mooicem 6vime...

1) pombowm;

F
B C
A D
F
2) KBagpaToM; .
3) IpSIMOYTOJILHUKOM.
3. B mpeyzonvnuke ABC AM-meouana, AD - buccekmpuca, AH- evicoma. 8
A
D
C
H
M

Tocoa paccmosanue om mouxu F 0o npsamou BC pasno onune ompeska...
1) FM;
2) FD;

3) FN.
3) FH.

4. Touxa M pasnoyoanena om cmopon AB u AC mpeyeonvnuxa
ABC Toeoa npoexyus mouxu M na niockocmo ABC nescum
HA NPAMOU, COOepHCaAUYel. ..

1) OGuccextpucy yria A tpeyronsnuka ABC;
2) Mmeauany, npoBeaEHHYI0 K cropoHe BC Tpeyronbpauka ABC
3) BBICOTY, IPOBEAEHHYIO U3 BepIIuHbl A TpeyroyibsHuka ABC

5. ABCA,u B4, C; - mpaBmibHas TpeyronbHas npusma. Z(B Cy (AA1B,))=...

1) £B CyB;

2) £ B 1 M;

3)2« C4BM.

6. Touxa M pasroyoanena om eepuiun mpeyeonviuxa ABC. Toeoa npoexyus mouku M na niockocmu C ecmu
MOYKA NepeceteHusL. .

1) BBICOT TPEYTOJIbHUKA,;

2) OUCCEKTPUC YIIIOB TPEYrOJIbHUKA;

3) CEPEeIMHHBIX MEPIICH/IMKYIIIPOB K CTOPOHAM TPEYTOJIbHHKA.

1. B mpeyeonvnuuxe ABC AM - meouana, AD - buccexmpuca, AH- evicoma.
AF L1 (ABC). Tocoa paccmosue om mouxu F 0o npsimoiu BC- smo onuna
ompeska...

1)FM; 2)FD; 3)FH.

8.BFL (ABC). IIpsimwie CD u CF ne 6yoym nepnenouxynsprvimu, ecau ABCD

F
B% A
M
D H C
F
byoem...
1) TIpSIMOYTOJIEHUKOM;
B o
2) pomoOoMm;
3) KBampaToM. b
[‘\ C
160
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.

Leap padoTbl: HAy4YUTHCA OMNPENENATH MEpPYy JBYIPAaHHBIX YIJIOB, PACCTOSHUM OT MPSIMOH 10
IJIOCKOCTH M MEXKIY TUIOCKOCTSIMH.

PesyabTarsl:

Dopmupyemvte 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BeisBasats aedeKThl aBBTOMOOMIIBHBIX KY30BOB;
— IIK 6.2. IlnanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEJICTBA

Y MOBBIIICHUE UX IKCILTyaTallMOHHBIX CBOMCTB.
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 01, I1P6 09, 1Py 14, ITPy 15, I1Py 16.

3HAHUSA:

[TonsiTHe 0 paccTOSIHUM OT TOYKH JI0 TUIOCKOCTH;

— IlonsaTtue o paccTossHUM MEXYy NMApaLIEIbHBIMU IIJIOCKOCTIMU;

— IlonsTHe 0 paccTOsSsHUU MEXIY NMPSAMOM U NapaJlIEIbHON €i MIIOCKOCTHIO;

— IlonsTHe 0 paccTOSHUN MEXKIY CKPEIIMBAIOIIMMUCS MIPSIMBIMU;

— IlonsTHe 0 IBYyrpaHHOM yTJIE.

YMEHHUA:

— Beoluucnenue pacctosiHUNM MEXy NPSIMBIMU U MIJIOCKOCTSIMHU.

— TlocTpoeHue IMHEHHOTO yriia JJisi COOTBETCTBYIOIIETO JBYTPAHHOTO.
Xoa padoThi:
PaccrosiHueM OT TOYKHM 10 IPSIMOM HA3bIBAIOT JJIMHY NEPHEHANKYISIPA NPOBEAEHHOTO U3 JaHHOU
TOYKM K JaHHOM mnpsiMoi. Beap miMHA 3TOro mNeprneHIuKyJspa HAaWMEHbIIAs Cpeau JIMH
BCEBO3MOKHBIX OTPE3KOB, IPOBEIEHHBIX U3 JAHHOW TOYKH K JAHHOU MPSAMOM.
PaccmoTpuM ciydail TOUKU U TIIIOCKOCTH.
[ToHsATHO, YTO €CM TOYKA JISKUT B MJIOCKOCTH, TO PACCTOSIHUE MEXAYy HUMHU paBHO HYIO. YUTO ke
Ha CUeT cllydas, KOr/ia TOYKa He JIEXKHT B IJIOCKOCTH?
Wtak, TOYKy C TIUIOCKOCTBIO MOXHO COEIMHUTH pPa3nuyHbiMU crocobamu. Ho cpeam Bcex
BO3MOXXHBIX TPOBEAEHHBIX OTPE3KOB MOKHO BBIIEIUTh OJUH OCOOEHHBIH. TOT, KOTOpPBIH
MEePNEHIUKYISIPEH K TAHHOU MJIOCKOCTH.
JlaBaiiTe pacCMOTPHUM OTPE30K MEPIEHAUKYIISPHBIN K TUIOCKOCTH U JIFOO0I M3 OCTABIINXCSI.
Ecnm coennHUTH TOYKM mepecedeHus JaHHBIX OTPE3KOB C IUIOCKOCTHIO, TO TEM CaMbIM MOJYyYHUM
TPEYTOJNBHUK, IPUYEM OH OYJIET SBIATHCS MPSIMOYTOIBHBIM.
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OCHOBAHUE HAKIOHHOU

e e e e e s o i s e

JIeHCTBUTENBHO, €CIIU IpsAMas NEepHEHANKYIIAPHA K INIOCKOCTH, TO OHA MEePHEeHIUKYIISIpHA K 000
MPSIMOM U3 3TOM MIIOCKOCTH.
AH Ha3bIBalOT NMepPNEeHANKYJSIPOM, NPOBEAEHHBIM U3 TOYKM A K IUIOCKOCTH O, a Touky H —
OCHOBAaHMeEM IepHeHAUKYJIsIpa.
Otpe3ok AM HazbIBal0 HAKJIOHHOM K IVIOCKOCTH, a3 TOUKY M — OCHOBaHHEM HAKJIOHHOM.
Otpe3ok HM HazbIBaloT npoeknueil HAKJIOHHOM Ha MIOCKOCTS 0.
IToHATHO, YTO TUIIOTEHY3a BCerzia JJIMHHEE J000ro U3 KareToB. Torzna MoeM clies1aTh BBIBOA, YTO
NEePIEHANKYIISAp, MPOBEIEHHBIM W3 JaHHOW TOYKM K IJIOCKOCTH, MEHbIE JIF0OOH HaKJIOHHOH,
MPOBEAEHHOM U3 TOU K€ TOUKH K ITOU IJIOCKOCTH.
Tem camMbIM MOKHO YTBEP)KIaTh, UTO PACCTOSHUEM OT TOYKU A 10 IUIOCKOCTH O SIBJISAETCS JUIMHA
NIEPIEHIUKYIIAPA, IPOBEAEHHOIO U3 TOUKU A K INIOCKOCTH Q.
Paccmosnue meoicoy napannenvrvimu nioCKOCmAMU:
PaccmoTpum napaienbHble II0CKOCTH o U 3. B muiockocT o OTMETUM JiB€ IPOU3BOJIbHBIE TOUKU
A u B. U npoBeném neprneHIuKymisipbl U3 3TUX TOYEK K IUIOCKOCTH 3.

|

|
|
A \ B

=

A, 1 B

Mpe1 nonyuunu otpe3kd AA:1 u BB1. Kaxnaplii U3 HUX nepneHAuKYISIpeH MIOCKOCTH [3, a 3HAYMT,
AA; napamiensHo BBi.

MoXHO cKa3aTb, 4TO €CIU [JB€ IUIOCKOCTU IapajuIelIbHBI, TO BCE€ TOYKU OJHOM IIIIOCKOCTH
PaBHOYIAIIEHBI OT APYIOM INIOCKOCTH.

Paccmosinue om npouzeonbHOU mouKy 0OHOU U3 NAPANNENbHbIX NIOCKOCHEN 00 Opy2oll NIOCKOCHU
HA3b186AEMCA PACCMOSHUEM MeNCOY NaAPANLelbHbIMU NIOCKOCMAMU.

XOpomuM MPUMEPOM MOKET CITYKUTh PACCTOSIHUE MEXKAY IIJIOCKOCTSIMU I0JIA U ITOTOJIKA KOMHATHI.
Bce Toukn moTosika HaXOAATCS Ha OJIMHAKOBOM PACCTOSIHUU OT I10J1a, 3TO PACCTOSHUE U SBIIAETCA
BBICOTOM KOMHATBI.
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Paccmosnue mescoy npamoti u napannienvroil el n10CKOCMbIO
B nanHOM ciydyae Ha mpsIMOW HYXKHO BBIOpaTh HEKOTOPYIO TOYKY M MPOBECTH MEPHEHAUKYISIP K
ILJIOCKOCTH. Bellb MOHATHO, UTO BCE TOYKHU NPSAMON PABHOYJAJIEHBI OT JAHHOM NJIOCKOCTH.

a A

- — — — —3
—1
o — ——t
.

a H
TaKI/IM 06pa30M, paccmwmue om np0u380ﬂbH0ﬁ mou4kKu I’lpﬂMOZZ 00 niockocmu Has3vieaemcs
paccmosiHuem mexncoy npAMoU U napaiieibHol el RI0CKOCMbIO.
lee ckpewusarowuecs npsamvie
T.K. depe3 oIHY M3 CKPEIIMBAIOIIMXCSA MPAMBIX MOXHO IPOBECTH IUIOCKOCTh NapALIEIbHYIO

JIpyrod mOpsIMOM W TPUTOM TOJBKO OJHY. A OINpeAeNeHUE PacCTOSHHUS MEXKIy MpsIMOH u
IJIOCKOCTBIO HaM YK€ H3BECTHO.

Torga MOXHO cCKa3aTb, 4YTO PACCMOSHUE MeHCOy OOHOU U3 CKPewUuBarowuxcs npamvlx u
NIIOCKOCMbI0, NPOX00Aujeli uepes Opy2yro NpAMyIo NapaieibHo Nepeol, Ha3bl8aemcs pacCmoaHuem
MeAHCOY CKPeuUBarOUWUMUCS NPAMBIMU.

3axa4a. 13 HeKOTOPOH TOYKH ITOCKOCTH IIPOBEIeHEI 1B HAKTOHHBIE. [{OKa3aTh, 4T0:
a) €C7TH HAKJIOHHBIE PABHEL TO PABHbI H HX IIPOEKIIHH;

) ec/1H MPOSKLHH HaKTOHHAIX PABHEL, TO PABHBI H HAKTOHHBIE;

B) €CJIH HaKIOHHEIE He PABHBL, TO 5OIbIIas HAKTOHHAA HMeeT GOIBIIYIO IPOEKIIHIO.

Jloka3arenbCcTBo.
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a) A AM, = AM,
AH — obumit karer
= AAHM,; = AAHM,
(10 KareTy M ruroTeHyse)

@y HM, = HM,
M H M/

0) A HM, = HM,
AH — obuwii karer
= AAHM, = AAHM,
(o aAByM Kareram)

a AMI = AMz
M H M/

B) AM, > AM,

My

I.HM;, < HM,
AM, > AM, 1?

2.HM, % HM,
AM, = AM, 1?

3.HM, > HM,

UTto u TpeboBaIOCh J0Ka3aTh.
3apaua. AO - neprneHauKymsip K miockoct o, AB=AC HakJIOHHBIE K TUIOCKOCTH L.
Z0AB=/BAC=60°, AO=1,5 cm. HaiiTu paccTosiHre MEXAYy OCHOBAaHUSIMU HAKJIOHHBIX.

Perrenue.

1. AABC:

<A =60° AB = AC

AABC — paBuoOepeHHbli

¢B =2 =B = g0

= AABC — npasuibhbiii (BC = AB = AC)
2. AAOB(npsMoyrosnbHblii):

LA =60° = «B =30°

a A0=§AB = AB = 240
C AB=2:15=3cm
3.BC = AB =3 cMm
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OTtBer. 3 oM.

Jleyzpannwtii yeon
JIByrpanHbIM yIJIOM Ha3blBaeTcsi puUrypa, oOpa3oBaHHas NPSIMON a U JIBYMSI MOJIYIUIOCKOCTSIMH C
oO1iei rpaHuiiet a, He MPUHAJISKAITUMH OJHON TIOCKOCTH.

[Tomymmockoctr,  oOpa3yromue
JBYTPaHHBIA yroJl, Ha3bIBAIOTCS
ero rpaHsiIMH.

[Ipsmass a (oOmas rpaHuIA
MOJTYTUIOCKOCTEH ) Ha3bIBACTCS
pedpoM IBYTrpaHHOTO yTJIa.

Ecau na pe6pe ABYI'PAHHOI'O yIjla OTMCTUTH KaKYIO'HI/I6y,I[I> TOYKY U B KaH(ﬂOﬁ I'paHu U3 3TOM
TOYKH IPOBECTHU JIYY HNCPIHCHIAUKYIAPHO K pe6py, TO O6p2130B3.HHBII>i O9TUMHU JIydaMH YTOJ
Ha3bIBACTCS JIMHEHHBIM YIJIOM JABYT'PAHHOIO Yyrjia.

UroObl 0003HAYUTH JIMHEWHBINH Yyroi
JBYTPAHHOT'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 EEN:

N

JIByrpaHHBIN YroJ1 MOKHO H300paXkaTh pa3inuyHbIMH criocobamu. Hanpumep:
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Yacto B 3agaHUAX  UCIOJIB3YETCS
CXEMaTHUYECKOE n300pakeHne
JIBYIPaHHOIO yIJIa:

[Tpumep, B KOTOPOM BBITOIHO UCIIONIB30BATh CXEMAaTHYECKOE N300paKEHHE ABYTPAHHOTO YTJIa.
Bennunna nByrpanHoro yria pasHa 60 rpamycam. BHyTpu B3sita Touka A, KOTOpasi HAXOAUTCS Ha
paBHOM paccTosHMM 8 cM oT oOemx rpaneil. KakoBo paccrosHume oT Toukm A 10 pebpa
JBYTpaHHOIO yria?

Ha sToM pucyHke Oyzer jierye yBUAETh
COOTHOILIEHUS B IPSMOYTOJIBHBIX
TPEyroJbHUKaX.

3aga4u 1719 CaMOCTOSITEIbHOIO PeIICHUS:
Bapuanm 1
1. Orpesox AD mepneHauKyIspeH K IIIOCKOCTH PaBHOOEIPEHHOro Tpeyronbauka ABC.
N3BectHo, uto AB = AC =5 cMm, BC = 6 cm, AD = 12 cm. Haiigute pacctosHust ot
KoHII0B oTpe3ka AD no npsmoit BC.
2. Tlpsamas AK neprneHauMKyaIspHa K IUIOCKOCTH INpaBMIIBHOrO TpeyrojibHuka ABC, a
touka M — cepeauna ctoponsl BC. Jlokaxure, yto M K1BC.

3. Konnpl otpeska 4B jexaT Ha ABYX NMapalIedbHBIX ILIOCKOCTAX, PACCTOSHUE MEXKIY
KoTopbiMU paBHO d, mpuuem d < AB. JlokaxuTe, YTO MPOCSKIMH OTpe3ka AB Ha 3TH
I0cKOCTH paBHbl. Haliaute atu npoekuuu, ecnu AB =13 cm, d =5 cm.

4. Yepes Bepmmny A upsmoyronmsHuka ABCD  nposemena mpsmas  AK,
MEepIEHIUKYISIPHAS K TNIOCKOCTH MpsMoyronbHuKa. M3BectHo, uyto KD - 6 cm, KB =7
cM, KC - 9 cm. Haiigute: a) paccTtosHue oT TOYKH K J0 TUIOCKOCTH MPSIMOYTOJIbHUKA
ABCD, 6) paccrosinue mexay npsmseiMu AK u CD.
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Bapuanm 2

1. Otpesox AD mepneHIuKyIspeH K IIOCKOCTH paBHOOenpeHHoro tpeyronbHuka ABC.
N3BectHo, uto AB = AC =5 cm, BC = 8 cm, AD = 12 cm. Haitaute paccrosinust ot
koH10B oTpe3ka AD no npsmoii BC.

2. Ilpsmas AN nepneHAMKyIsipHa K IUIOCKOCTH IpaBHJIbHOrO TpeyroidbHuka ABC, a
touka K — cepenuna croponsl BC. Jlokaxure, uto K NLBC.

3. Konmpsr orpeska 4B nexar Ha ABYX NapaUICNbHBIX IIOCKOCTSIX, PACCTOSHHE MEXIY
KoTopsiMu paBHO O, npudem d < AB. JlokaxuTe, 4TO MPOCKIUU OTpe3ka AB Ha 3Th
IUIOCKOCTH paBHbl. Haiiaure ot npoekimu, eciiu AB =5 cm, d =3 cm.

4. Yepes BepummHy A mnpsmoyromeHuka ABCD  mposemena mpsmas  AK,
NepHeHANKYIISIpHAs K IUIOCKOCTU TpsiMoyroibHuka. U3BectHo, uro KD - 8 cm, KB =
7 ecm, KC - 9 cm. Haiigure: a) paccrosHue OT TOYkd K 70 TIIJIOCKOCTH
npsimoyrosibarka ABCD, 6) paccrosiaue mexay npssmbiMu AK u CD.

HPAKTHYECKAS PABOTA Ne 63
Ha3panue npaktu4eckoii padorsel: [locmpoenue kyba, napanienenuneoa u ux cedeHuu.
Lean padoThl: 03HAKOMIJICHHE C METOJIaMHU MTOCTPOCHUN CeYEHUH KyOa U mapasuieenue/a.
PesyabTarsl:

Dopmupyemovie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 4.1. BoisBasats qedeKxTsl aBTOMOOMIIBHBIX KY30BOB;
— TIK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTD Y3JI0B U arperaroB aBTOTPAHCIIOPTHOI'O CPEJICTBA
Y TIOBBIIIICHUE X SKCILTyaTallMOHHBIX CBONCTB.
memanpeomemnsie. MPIT 01, MPII 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, I1Py 15, I1Py 16.
3HAHUSA:
— Tlonstue o ky0e, mapajuienenuresae;
— TloHaTue 0 MeTO/IaxX MOCTPOEHUS CEUCHUN;
yMEHHs:
— Tloctpoenue kyba u mapasuienenumnena.
— Tloctpoenue ceueHnit Kyba u mapasiesenunena.
Xoa padoThi:
3amaya COCTOUT B TMOCTPOSHUHU MEpecedyeHus NBYX (UTyp: MHOTOTPAaHHUKA M TUIOCKOCTH
(puc.1). Oto Moryt ObITh: mycTasi ¢purypa (a), Touka (6), oTpe3ok (B), MHOroyronbHuk (r). Ecnu
nepecedyeHne MHOTOTPAHHUKA M IJIOCKOCTH €CTh MHOTOYTOJIBHHK, TO 3TOT MHOTOYTOJBHHUK
HA3bIBACTCS ceyeHuem MHO202PaAHHUKA NILOCKOCTbIO.
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Puc. 1
bynem paccMaTpuBaTh TOJIBKO CIIy4aid, KOT/Ia MIIOCKOCTh MEepeceKaeT MHOTOTPAaHHUK 10 €To
BHyTpeHHOCTU. [Ipu »3TOM mepecedeHreM AAHHOW IUIOCKOCTH C KaXJI0M IpaHbI0 MHOTOTpaHHUKA
Oyner HeKOTOpbId oTpe3ok. Takum 00pazoMm, 3ajmaya CUUTAETCS PEIICHHOM, €ClIM HalJIeHBl BCE
OTPEC3KHU, IO KOTOPLIM INNIOCKOCTD IMEPECCCKACT I'PAaHU MHOI'OI'paHHUKA.
Uccnenyiite ceuenus kyba (puc.2) 1 OTBETHTE Ha CIEAYIONINE BOIIPOCHL:

Puc. 2

- Kakhe MHOTOYTOJIbHUKM TOJYYaloTCs B CEYEHHMH KyOa miiockocThio? (BakHo wymcio
CTOPOH MHOTOYTOJIbHUKA);

[[Ipenmonaraemblie OTBETHI: TPEYrOJbHUK,  YETBIPEXYTOJbHHUK,  ISITUYTOJBbHUK,
IECTUYTOJIbHUK. |

- MOXKET JIU B CEUEHUU KyOa MIIOCKOCTHIO MOITYYUTHCS CEMUYTOJbHUK? A BOCBMUYTOJIBHUK
u 1.1.7 [Tlouemy?

Memoo cnedosé 3aKirodaeTcs B IOCTPOCHUH CIEJOB CEKYIIeW IUIOCKOCTH Ha IJIOCKOCTb
KaX/10il rpaHu MHOrorpaHHuka. [locTpoeHue ceueHHs: MHOTOIpaHHHKA METO/IOM CJIEZ0B OOBIYHO
HAa4YMHAIOT C IOCTPOEHUS TaK HAa3bIBAEMOI'O0 OCHOBHOIO Clle[la CEKYIIEW IJIOCKOCTH, T.€. Clena
CEKyILeH TUIOCKOCTH Ha INIOCKOCTH OCHOBAHMSI MHOTOI'PaHHUKA.

Memoo ecnomozamenvhvix ceuenuti TIOCTPOCHUS CEUYEHU MHOTOTPAHHUKOB SIBIISIETCS B
JIOCTaTOYHOM Mepe yHHMBepcalibHBIM. B Tex ciydasx, Korja HYKHbBIN ciell (WU Cleqbl) CeKyIlen
IJIOCKOCTH OKa3bIBAECTCS 3a MpelelnamMu 4YepTeka, 3TOT METOJ HMMEET Jake OINpeJeICHHBIE
npeumMyliiecTsa. Bmecrte ¢ Tem cineayeT MMeTh BBUAY, YTO MOCTPOEHUS, BBINOJIHSIEMbIE MpU
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KCMOJIb30BAaHUM ATOTO METO/1a, 3a4acTyIO MOJy4aroTcs “CKy4YeHHBIMHU . TeM He MEHee B HEKOTOPBIX
ClIydadx MCTO BCIIOMOTaTCIIbHBIX CEUEHHU OKa3hLIBACTCS HaI/IGOHee palluoOHaJIbHBIM.

MCTOZ[ CJICAOB M MCTOJ BCIOMOI'aTCJIIbBHBIX CCUCHUI SBIISIOTCS PAaSHOBUAHOCTAMUA
aKcuoMamu4ecko20 memooa MOCTPOEHUS CEYEHNI MHOTOIPaHHUKOB IJIOCKOCTBIO.

Cytb KOMOUHUpOBAHHO20 MemoOa TIOCTPOCHUS CEYCHWH MHOTOTPAHHUKOB COCTOHMT B
MPUMEHEHUH TEOPEM O MaPAIICIBHOCTH MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE B COYETAHHUU C
aKCHOMATUYECKUM METOJIOM.

A Tenepb Ha IpUMEpE PEIICHUS 3a/1a4 PACCMOTPHUM Memoo Ciedo8.

3agaua 1.

[Toctpouts ceuenne napamienenunena ABCDA1B1Ci1D1 nminockocTsio, mpoxosieii yepes
touku P, Q, R (Touku ykazansl Ha uepTexe (puc.3)).

Pewenue.

& €
Puc. 3

1. [Toctpoum cnen cexyuieil MIOCKOCTH Ha IJIOCKOCTh HM)KHETO OCHOBAHUS MPU3MBI.
Paccmotpum rpanbs AA1B1B. B a1oii rpanu nexar Touku cedenus P u Q. IIpoenem mpsimyto PQ.

2. [Iponomxum mnpsimyro PQ, koTopas NpHUHAUIEKUT CEUEHMIO, 10 TMEPEeCceueHHus C
npsimoit AB. [Tonyuum Touky S1, IpUHAIISKAITYIO CIIEIY.

3. AHanorn4Ho noxy4aeM Touky Sz nepeceuenneM npsimsix QR u BC.

4. ITpsimass S1S2 - cien cekymied IUIOCKOCTH Ha IUIOCKOCTh HMKHETO OCHOBaHUS
IIPU3MBI.

S. ITpsmass S1S2 mepecekaer cropony AD B touke U, cropony CD B Touke T.
CoenunuMm Touku P u U, Tak kak oHU JiexkaT B OAHOM Tuiockoctu Tpanu AA1D1D. Ananornyno
nonydaem TU u RT.

6. PQRTU — nckomoe cedeHmHe.

3anaua 2.
[Toctpouts ceuenune napamienenunena ABCDA1B1Ci1D: nmnockocteio, nmpoxonsieit yepes
touku M, N, P (Touku yka3zaHsl Ha ueptexe (puc.4)).
Pewenue.
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Puc. 4
1. Touk N u P jexar B IUIOCKOCTH CEYEHHS U B IUIOCKOCTH HUKHETO OCHOBAaHUS

napawienenunena. [loctpoum npsmyro, TPOXOAAIIYIO 4Yepe3 3TH TOYKUA. JTa mpsiMasi SIBIAETCS
CJIEIOM CEKYIIEH MJI0CKOCTU Ha IJIOCKOCTh OCHOBAHUS NapauleenUIea.

2. [Ipogomxum npsiMyro, Ha KOTOpoil Jiexut cropoHa AB mapamnenenunena. Ilpsimeie
AB u NP nepecekyrcsi B HEKOTOpOH Touke S. JTa TOUKA IPUHAJJIEKUT INIOCKOCTU CEUEHUS.

3. Tak kak Touka M Takke NPUHAUIEKUT IUIOCKOCTH CEYEHMSI U IIEPECEKAET MPIMYIO
AA1 B HekoTOpOU Touke X.

4, Touku X u N nexat B oaHOM minockoctu rpanu AA1D1D, coequHuM X U moixy4um
npsamyro XN.

S. Tak Kak IUIOCKOCTM TpaHEd NapajulesIeNMIIEeNa NapajuleibHbl, TO 4epe3 TOuKy M

MOJKHO TIpoBecTH Tpsimyro B rpanu A1B1Ci1D1, mapamnensayto npsimoit NP. Dta npsimast mepeceder
ctopony B1Ci B Touke Y.

6. AHanoru4Ho npoBoauM npsimyro YZ, napamienbHo npsimoid XN. CoenunsieM Z ¢ P u
nosrydyaeM uckomoe ceuenue — MYZPNX.
3aga4u 1719 CaMOCTOSITEIBHOIO PEIICHHS:

B G

B ____ D e

A D
Bapmuanr 1
. [locTpoiite ceueHune napasuiesnenuIiea MIoCKOCThIO, MPOXoAsIe yepe3 Touku B, D, Di.
. [locTpoiite ceuenne napauienaenuneaa mioCKOCThI0, MpoxoAsiieit uepes Touku A, C, Dy
. [locTpoiite ceueHune napaienenuIieia IoCKOCTbIO, MPOXOasIei yepes npsamyro BB u touxy D

A W N ==

. [locTpoiite ceuenne napamienenumneaa mioCKOCThI0, Mpoxosiei yepes npsimyto AB u touky Ci

Bapmuanr 2
. [Toctpoiite ceuenune napasuienenuiena MmioCKOCThIO, MPOXOAIIel uepe3 Touku A, A1, Cy

—

2. ITocTpoiiTe ceueHre nmapajienenuneaa mioCKOCThIO, MPOXoAser yepe3 Touku A, B, D1
3. IlocrpoiiTe ceueHue napanienenuiena mIOCKOCThIo, Tpoxoasdien yepe3 npsamyo DDy u Touky
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4. TlocTpoiiTe ceueHHE MapaiesenuIeaa MIOCKOCThIO, MPOXOoAsed depe3 npsiMyro AD U Touky
BI1.

MHPAKTHYECKAS PABOTA Ne 64
Ha3paHue npakTuuyeckoii padboTbl: BoiuuciieHue 0CHOBHbIX AleMeHmMOo8 Kyoa u napaiieienuneod.

Ilenp padoThI: HAYUYNTHCS penlaTh CTaHAAPTHBIE 3a/1a4l Ha HAXO0XKACHHUE U IIOCTPOCHUE.
PesyabTarsl:

Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— TIK 4.1. BeisBasats gedeKThl aBBTOMOOMIIBHBIX KY30BOB;
— IIK 6.2. IlnanupoBaTh B3auMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEJICTBA
Y TIOBBIIICHUE UX HKCILTyaTallHOHHBIX CBOMCTB.
memanpeomemnwie. 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.
3Hanus: [lonarue o kyOe, nmapaenenumnese.
yMeHusi: BeruuciieHre 0CHOBHBIX DJIEMEHTOB Ky0a ¥ Imapaiiesienumea.

Xon padorhl:
[apanaesenunen - O5TO YETHIPEXYrOibHAs IIPU3Ma, BCE TIPAHU KOTOPOM  SIBISAIOTCA
napamenorpammamu. [lapamnenenunensl - ocobas rpymma npusM. Kak BUIHO Ha JaHHBIX
pHUCYHKaX, 00bEMHBIE PUCYHKH MPSIMBIX HapalljieseNUIEe 0B IPAKTUYECKU HE OTINYAIOTCS.

Buabl napanenenunenos:

HaxnonHsrit

OcHoBaHuMe - MapajieIorpaMM.

Buabl npAMbIX napaJuiejienune10B:

171



TIpsmoit napasiesenume IIpssMOYTONIBHBIN MTapajlIeICIUIIE]
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OcHoBaHue - IPSIMOYTOJIbHUK

CHeIII/IaJIbHLIe CJayvdad nNpsAMOYroJbHOro napaJjjiaejaenumneana:

IIpaBuibHasA YETBIPEXYTOIbHAS IPU3MA Ky6
\%
e /
\\
e |
Z
0 4

OcHoBanue - KBaapar, HO BbIcOTa npu3Mbl Bce péOGpa kyOa paBHBI, BCe TIpaHU -
HE paBHA CTOPOHE OCHOBAHUSI. KBaJ[paThl.

VY ky6a 12 pébep u 6 rpaHeil.

[Tnomane moBepXHOCTH Ky0a HAXOIUTCSA
YMHOKE€HHEM IUJIONIAAN OJTHOW rpaHu Ha 6.

Skya=6-a%, T1ie a - pebpo Kyba.

VY ky0a, NpaBWIBHOW YETHIPEXYTOJIBHOM MPHU3MBI, MPSIMOYTOJIBHOTO Mapasulesenunesna
muaronanu paBHbel (DF = EC, T.x. DB = CA), a y napamienenunena, B OCHOBAaHUU KOTOPOTO

HaXOJUTCS MapajuiesorpaMM, TUaroHaly Toibko nonapHo pasHsl (DF£EC, T.x. DB#CA).
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OobparTute BHUMAaHue! OOBEMHBIC
PUCYHKH TPSIMOYTOJIBHOTO M IPSIMOTO
NapauleIenUIe 0B HE OTIIMYAOTCS.

IIpsmas mnpusma, OCHOBaHMEM KOTOPOH SIBJIAECTCA IPSIMOYTOJIBHHUK, Ha3bIBAETCS
NPAMOYI0/JbHBIM NapaJlie/enuieIoM.

JUinHbl Tpex pebep, HUMEIOMMX OOIIYI0 BEpIIMHY, HA3bIBAIOTCA H3MEPEHUSIMU
IIPSAAMOYTOJIBHOTO ITapajuIeIICUIIe .

Hampuwmep,
TPU HM3MEPEHUs - 3TO JJIMHBI TpeX pedep
DA, DC, DDy

KBampar auaroHamum mHOpsSMOYTOJBHOIO IapajIeNIeNANea PaBEH CyMME KBaJpaToB TPEX €ro
U3MEPEHUN:

D?=a+b?+c?, rae a, b, ¢ - U3MepeHMs TPSMOYTOJNBHOTO MapailieenuIesa, T.e., ero
AJIMHA, HIMpHUHA 1 BbICOTA.
(ITomo6nHO Teopeme IIudaropa, ToIbKO 37€Ch T100ABISAETCS TPETHE H3MEPEHUE. )

Ha pucynke: DB12=DA?+DC?+DD;?
3anomMHHTE: y IPSIMOYTOJIBHOTO Mapaiiesienumnena Bee auaronanu pasael: DB1=CA;=AC,;=BD;

Tak kak y KyOa Bce H3MEpEHHUs paBHBI,
o0o3HaYaeM UX 3a a, TOraa
D?=a’+a’+a’=3a’.

VYopoutaem u momydaeM  GopMmyny
MaroHaiIn Kyba:

D=aV3

er’IBI, O6pa3OBaHHBIe AuaroHaJiiMy IPpU3MbI U €C I'paHsAMU:
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[Ipu pemenun 3agady O4YeHb BAXXKHO yMETh 0003HAUaTh YIJIbI, OOpa30BaHHbBIC AMArOHAISAMU

pU3MBI 1 €€ OOKOBBIMH I'PaHIMH.

VYrois Mexky HaKJIOHHOM Y INIOCKOCTBIO - 3TO YIOJl MEXy HAKJIOHHOU M €€ MPOEKIUEN Ha ATy

IIJIOCKOCTB.

1)
2)
3)
4)

UToObI HATH YroJl MY HAKIIOHHOM U TIOCKOCTBIO, HEOOXOANMO:
IPOBECTH HAKJIOHHYIO;
U3 KOHIIa HAKJIOHHOW TIPOBECTH MEPIEHANKYIISP K INIOCKOCTH;
HPOBECTH MPOEKINIO HAKJIOHHOM;
0003HAYUTH YroJ MEX/Y HAKIIOHHOHN U €€ IPOEKIUEH.
Yeon mesncoy ouazonanvio u n10CKOCMbIO OCHOBAHUA 8 NPAMOM napaiieienuneoe:

Yron BDF - yrom, o0pa3oBaHHBIN
MeHblied auaroHaisid DF M ImiockocThio
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 - mpsMOyTosibHbIN.

Yeon meorcoy ouazonanvio u 60K0801 2panvio nPsAMOY201bHO20 napaiienenuneod

Yron FDG - yron, oGpa3oBaHHBII
muaroHanblo FD  u  OokoBO#l  rpaHbio
DKGC.

Ob6parure BHUMAaHHUE: pebpo
IPSIMOYTOJIBHOTO
napajuieJenuneia
NEPIEHAUKYIIIPHO  OOKOBOM
IpaHH, TO3TOMY TPEYroJbHUK
DFG -npsiMOyTOJTEHBIN.
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Yron FDE - yron, oOpa3oBaHHBIN
muaronanbio FD u 6okxoBoit rpansio AEKD

OO6parute BHHUMaHUE: pebpo
IPSMOYTOJILHOTO napasuieJenunena
NEePIEHANKYIISIPHO O60oKoBOM TpaHH,
MOATOMY TPEYroJIbHUK FDE -
MPSAMOYTOJIbHBIH.

3agauu A9 CaMOCTOSITEILHOTO PellIeHus:

1. Bbruucnute nuaroHanb NpsiMOYroJbHOTO Mapaijlesienuinesaa, eciu ero JuinHa paBHa 16 cw,

IIMPHUHA - 8 CM U BBICOTA - 2 CM.

2. JlnaroHasip IpsIMOYTOJIBHOTO MapajuiesienuIiea ¢ IIOCKOCTbI0 OCHOBaHMSI 00pa3yeT yroiu

45°  ctoponb! ocHOBaHUs paBHBI 12 1 16 cM. Berunciure BeICOTY ITapajuieiienunea.
9

3. B xy6e ABCDA B C1D) touka K — cepenuna pebpa G D,
AAl, touka L — cepenuHa pedpa A1D 1, TOUuKa M _— cepemuHa o _— i ( g
pebpa A1B1. Haiigure yron MLK. I 1
4. Haiinure yroi ABD; PSIMOYTOJIBHOTO fi/";
napajiIeJIenuIeaa, 111 KOToporo AB = 5, AD = 4, AA| =3. #,’::e £ ——;—,;’D
D, ¢, 5. B PSMOYTOJIEHOM == s — 4
". napamnenenunene  ABCDA1BCiD; * $
) B usBectHO, uto AB =4, AD =3 AA| =
' I'-I ' 5. Haitnure yron DBD;.
S|, ///{y 'l:l © 6. B IPSIMOYTOJIBHOM 4
77N napamtenenunene ABCDA1B1C1D)
- 4 lg U3BECTHO, 4YTO BDl — 3, CD = 2,

/1
AD = 2. Haiizure mmny pebpa AA1.
7 B MIPSIMOYTOJIBHOM rapajuiesenuIese

ABCDAB1C1D; wuspectno, uro DDy =1 CD=2 A
AD =2. Haiinure mymay nuarosanu CA,

8. B npsmoyromsroM mapamnenermnese  ABCDA1B1C1D1 pepo AB =72 pe6po
AD =5

npoxomsiero uepes toukn A1.01 u K.
9. B mnpsmoyromsiom mapamienenunene ABCDA1B1C1D1 usectnsl mmuHBI  péGep:

, pebpo AA1 =2. Touka K — cepenuHa pebdpa BB . Haiigure momans ceueHus,

AB =24 AD = 10, AA| = 22. Hajigure miomans cedeHus, NPOXO/AIIEro Yepe3 BEpIIHHEI A,
AuC.

10. B mpsimoyromsrom napamnenenunene ABCDA1B1C1D1 ussectust mmunbl pédep AB = 8
,AD =6 AA| = 21. Haiinure cunyc yrina mexay npsameiva CD u ACy.

11. B npamoyromsroM mapamtenenunene ABCDA1B1C1D u3pectrrl nuHE pédep: AB =3,
AD =5 AA| = 12. Haiizure miomans cedeHus napaujenenunesa MmioCKOCTbIO, MPOXOASIICH
gyepe3 Touku A, B u Ci.
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ITPAKTHYECKAS PABOTA Ne 65

HaszBanme npakTuueckoit padborsl: [locmpoenue npsamou u HaKJIOHHOU NPUSMbL U UX CEYEHULL.

Ieap padoThl: 03HAKOMIJIEHHE C METOAAMHU ITOCTPOCHUM CEYEHUM MTPU3M.

Pe3yabTarhi:

Dopmupyemvte 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 4.1. BoisaBasats qeeKxTsl aBTOMOOMIIBHBIX KY30BOB;

— TIK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTD Y3JI0B U arperaroB aBTOTPAHCIOPTHOI'O CPEJICTBA

n

IMOBBIIICHUEC UX SKCILTYaTAIUOHHBIX CBOMCTB.

memanpeomemnsie:. MPIT 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.

3HAHUSA:

[TonsATHe 0 pHU3Max.

[TonsaTe 0 METOAAX OCTPOEHUS CEUEHUN.
YMeHHus:

ITocTpoenue nmpusm.

ITocTpoeHue ceueHuii MpusM.

Xoa padoTbI:

Hpn3Ma - OTO MHOTI'OI'paHHHK, ABC I'paHH KOTOPOI'o ABJAKOTCA pABHBIMHU MHOI'OYI'OJIbBHUKAMU,
HaxXOIAIKUMUCA B MMApAJUICIBbHBIX ITIJIOCKOCTAX, 4 OCTAJIbHBIC I'PAHU - ITapaJlICJIOorpaMMaMi.

FpaHI/I, KOTOPBIC HAXOJAATCA B IAPAJUICIIBHBIX INNIOCKOCTAX, HA3bIBAOTCA OCHOBAHUAMM IIPU3MBI, a

OCTAJIBHBIC I'PaHU - OOKOBBIMU T'paHsAMU [TPU3MBI.

B 3aBucumocTy 0T OCHOBAaHHUSI IPU3MBbI ObIBAIOT TPEYTOJIbHBIMU (pUC. 1), 4eThIpEXYTronbHBIMU (pHC.

2 u 3), mecTuyroyibHbIMH (pHC. 4) U Ap.

Puc. 1. Puc. 2.

Puc. 3.
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[Tpusma ¢ OGOokOBBIMH pEOpaMu, MEPICHIUKYISPHBIMA €€ OCHOBAaHHSM, HA3bIBACTCS MPSIMON
npusMoi (puc. 1 - 4).

[Ipusma, OokoBbIe péOpa KOTOpPOWM HE
MePIEeHIUKYIISPHBI OCHOBaHUSIM,
Ha3bIBaCTCS HAKJIOHHOM MPU3MOH (pHC. 5).

Puc. 5.

PaccTosinue Mex 1y OCHOBaHUSIMHM IIPU3Mbl HA3bIBAE€TCSI BHICOTOM MPU3MBI.
BricoTa npsiMoii Mpr3MBbI COBITaAaET ¢ OOKOBBIM PEOPOM.
BricoTa HakJIOHHOI NpHU3MbI BUIHA Ha pUC. 5. be3 JONOJHUTENBHBIX YCIOBUM HEBO3MOXKHO
ONPEJIEINTh, B KAKYIO TOUKE MPOEKTUPYETCS BBICOTA HAKIIOHHOM MPU3MBI.
[Ipsimast mpr3Ma Ha3bIBa€TCS NPABUIBHOM, €CJIM €€ OCHOBAHUS - MPABUJIbHBIE MHOTOYTOJIbHUKH.
Jluaconanu u ouazonanvHoe ceuenue nPusmMbl:
JAmaronajb NpU3MbI - 3TO OTPE30K, KOTOPBIM COEAUHAET ABE BEPIIMHBI, HE TPUHAIJICIKALLNEC
OJIHOM I'paHu.
JlnaroHasnp He CyIIECTBYET TOJIBKO Y TPEYTOJIbHON MTPU3MBI.
Ecnu nuaronanu ocHOBaHMS MPSAMOW MPU3MbI paBHBI, TO JMArOHAJIMW CAMOM IPHU3MBI TOXKE
paBHBI.
JluaroHajibHoe cedyeHHe NMPHU3MbI - 3TO CEUYECHME IIJIOCKOCTBIO, MPOXOJIAIIEH uepe3 JBa
OOKOBBIX peOpa, He PUHAJUICIKAIIUX OJTHOW IPAHU.
Kaxnoe nuaroHaibHOE CEUEHHUE COACP/KUT JIBE AUATOHAIU TPU3MBIL.

JlnaroHalibHOE CEUCHHE HAKIIOHHON IPU3MBI - ITAPAJIISIIOTPaMM.

3anomumure!

VY npaBUIBHOTO MIECTUYTONBHHUKA TUArOHAIH OBIBAIOT 2 BHUJIOB - KOPOTKHE U JITMHHBIE. B CBsI3U C
ATUM CYIIECTBYET JIBa BUJIA TUATOHATILHBIX CEUSHUH MIECTUYTOIbHOM MIPU3MBI:

L/

iyt

-

(TN
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Kax maiti AWaroHajid MpaBUJIBHOI'O IMECTUYTI'OJIbHUKA, €CJIIM U3BCCTHA AJIMHA €0 CTOpOHBI?

CE - onHa u3 KOpOTKHMX AWaroHajieil mectuyroibHuka, BE - ogHa W3 JUIMHHBIX AMaroHaiei.

VYyurbIBasg TO, YTO YIUIBI IPAaBUJIBHOIO IIECTUYrOJbHUKA paBHBI 110 120 rpaaycos, JIErKO HaWTH

IIPSIMOYTOJIBHBIN TPEYToJIbHUK, B KOTOPOM €cTh yroui 30 rpagycoB, ¥ UCII0JIb30BaTh COOTHOIIECHHUS B

3TOM TPEYTOJIbHUKE.

A

a ek
a '3 a
AH60 307
2a
a a
a

JlnaroHanbHOE Ce4eHME NPSAMOU PU3MBI SBIIAECTCS MPAMOYTOJIBHUKOM.

Yeon, 06p62306’aHHbl12 OUA2OHANBIO U NAOCKOCMbIO OCHOBAHUS npaeuﬂbHoﬁ mecmuyeozszoﬁ

npu3smbsl

us:

1. IToctpoliTe ceueHue TPEyroabHON NMPU3MBI, IPOXOIALIEE YEPE3 TOUKU
M, N u P. [Ins ciyuasi, korjaa Bce péOpa npu3Mbl paBHbI, ONPEAETUTE BUJL 7N
YeThIPEXYTOJIbHUKA, SBIISIOLIETOCS CEUEHUEM.

|

|

N

|
M 1

npusmbl  ABCA1B:1C:
npu3Msl  paBHa 4.
a) [TocTpoiite

N

OoJIbLIEH

M

-

-

Y
™

0) Haiinute mepumMeTp 3TOT0 CeYEHUSI.
5. lana mpaBwibHas npusma ABCA1B1Cy, y koTopoii ctoponsl ocHoBaHus AB = 4, a GokoBoe pedpo
AA1=9. Touka M — cepenuna pedpa AC, a Ha pebpe AA1 B3sTa Touka T Tak, uro AT = 5.

a) Jlokaxxure, uto mnockocts BB1M nenut otpezok CiT mononam.

3anau
n s
camoc
CFC1 - yrom, o0Opa3oBaHHBIA TosTes

JTUAroOHAJIbI0  MPU3MBI U pBHOTO

mockocTbio ocHoBaHust ABCDEF. pelnieH
Tpeyronbauk CFC1 - mpsiMOYTOJIbHBII.

M

2. IlocTpoiiTe ceueHne TPEyroJbHOW MPHU3MBI, MPOXOAIIee Yepe3 TOUKH
M, N u P. [l ciydas, korza Bce péOpa mpu3Mbl PaBHBI, OTIPEICTUTE BU/T
YeThIPEXYTOJIbHUKA, SBJISIOLIETOCS CEUEHUEM.

3. IocTpoiite ceueHne TPEYTrOJBLHOW MPHU3MBI, MPOXOAIIEe Yepe3 TOUKH

M, N u P. Jlns cimyuasi, korjaa Bce péopa mpu3Mbl
paBHBI, ONPENEIUTE BHJ YETBIPEXYTOJIBHUKA,
ABIISAIOILErOCs CEYEHHUEM.

4. B OCHOBaHMHM TPABWIBHOW TPEyroJIbHOM
JEKUT TPEYroJbHUK CO CTOpOoHOW 6. BricoTa
Touka N — cepenuna peopa A1Ci.

cedyeHue mpu3Mbl TiockocThio BAN.
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0) [Tmockocts BTC1 nenut orpezok MB1 Ha nBe wacTu. Haiiaute nmuHy MEHBIICH U3 HUX.
6. B npaBuibHOi mectuyronsHoi npusme ABCDEFA1B1C1D1E1F1 croponsr ocHoBaHMs paBHBI 5, a
6okoBbIe péOpa paBHbI 11.

a) Hokaxwure, uto npsameie CA1 u C1D1 neprnieHaAuKyIIpHBIL.

6) HaiiguTe rutomazas ce4eHus: Mpu3MBbl IUIOCKOCTRIO, Mpoxo el uepes Bepmuasl C, Ay u F1.

MMPAKTUYECKAS PABOTA Ne 66
Ha3Banue npakTu4eckoii padoTbl: BuiuucieHue 0CHOBHBIX S1eMEeHM08 NPUSMDL.

Ienp padoThI: HAYYNTHCS BBIYUCIIATH OCHOBHBIE DJIEMEHTBI IIPU3MBI.
PesyabTarsl:

Dopmupyemvte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BeisBasats gedeKThl aBBTOMOOMIIBHBIX KY30BOB;
— TIK 6.2. [InanupoBaTh B3aMM0O3aMEHSIEMOCTb Y3JI0B M arperatoB aBTOTPAHCIIOPTHOI'O CPEICTBA
U TIOBBILLIEHUE UX HKCIUTyaTal[MOHHBIX CBOMCTB.

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, I1P6 12, [1Py 14, [1Py 15, ITPy 16.

3HaHus: [loHsTre 0 npu3Me U €€ OCHOBHBIX JIEMEHTaX.

ymenus: [loctpoeHue npusM U UX OCHOBHBIX JIEMEHTOB.
Xon padorhl:
Hcnonb3ys TeopeTuyeckuil MaTepuai npakTuueckoi pabotel Ne 68, pemute ciaenyronme 3a1aHusl.
3agaum 1J19 CAMOCTOSITEJILHOTO PeleHM:
1. B npaBuiibHON TpeyrojabHON NMpU3MeE IJIOLIA b CEYECHUs, IPOXOAIIEro uepe3 60koBoe pedpo u
BHICOTY OCHOBaHMs paBHa 12+/3, cTopona ocHoBanus 4. Haiitu GokoBoe peGpo.
2. B mpsmoii npusme ABCA:1B:1C: ocHoBanme ABC: AB=AC=10; BC=12; AA:1=15. Haiitu
IUIOUIA/Ib CEYEHMsI, MPOXOMSIIEro 4epe3 TOUYKYy A1 NPOTHUBOMNOJOXKHYIO €H CTOPOHY HHXKHETrO
OCHOBAHUS.
3. OcHoBaHHE NPSAMOYTOJIBHOTO Mapajuienenunena pom6 c guaroHamsmu 10 u 24. Beicora
napamenenunena 10. Haiitu 6onbiiyio auaroHans napaisienenunesa.
4. OcHOoBaHUE MPSIMON MPU3MBI — TPEYTOJIBHUK CO CTOPOHaMHU 5 U 3 u yriiom 120° MexIay HUMH.
Haubonbimas u3 niomaaei 6okoBbix rpaneit 35. Haiinure miomna s 60KOBOI MOBEPXHOCTH.
5. B mpaBuibHOM IIECTUYTOJIBHON NpU3MeE ABCDEFA B1C\D E 1 F\ gee pebpa paBHbI 1.
Haiinure paccrosinue Mexy Toukamu B u E.
6. B mpaBuIbHOM IIECTUYTOJBHON NpU3MeE ABCDEFA BC\D\E\Fl gee pebpa paBHbl 1.
Haitaure yron DAB.
7. B NIpaBWIBHOU IIECTUYTOJIBHON IpU3ME ABCDEFAB\C\DE1 1,
Bce pedpa KOTOPOU paBHBI 8, HAUIUTE YTrOJI MEXKTY MPSIMBIMU FAyDEy.. A4
8. B mpaBunwsHoil TpeyronbHoit mpusme ABCA1B1Ci cTopoHbl ocHOBaHuit
paBHBI 2, GokOBble p&€Opa paBHbl 5. Haiinute miomanp ce4eHus MPU3MBI
TJIOCKOCTBIO, poxoasiieit uepe3 cepenunsl pédep AB, AC, A1B1 u A1Cs. A

HPAKTHYECKAS PABOTA Ne 67
Ha3zBanue npakTuueckoii padborsl: [locmpoenue nupamuovl u ee ceueHutl.

Ieab padoThl: HAYYUTHCSA CTPOUTH MUPAMUY U €€ CEUCHUS.

179



PesyabTarsl:

Dopmupyemwie 3nemenmut I1K (npogheccuonanvno opuenmuposannoe cooepiricanue):
— TIK 4.1. BoisBasats aedexTsl aBTOMOOMIBHBIX KY30BOB;
— TIK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTD Y3JI0B U arperaroB aBTOTPAHCIIOPTHOI'O CPEJICTBA
Y TIOBBIIICHHUE X KCILTyaTallMOHHBIX CBOMCTB.

memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnosie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, 1Py 14, [1Py 15, ITPy 16.

3HaHus: [loHsITHE O MUpPaAMHUIAaX ¥ UX OCHOBHBIX 3JIEMEHTAX, CCUCHUSIX MAPAMHU/IBI.

yMmenusi: [loctpoeHue ceueHu nupaMuabl.
Xox padoThI:
IIupamMmuaa — MHOTOrpaHHHMK, OCHOBaHHE KOTOPOTO — MHOTOYTOJIbHHK, @ OCTaJbHbIE TPAaHU —
TPEYroJbHUKU, UMEIoIIKe 001y0 BepimnHy. [1o 4uciny yrioB ocHOBaHHUS pa3ivyaloT MHpPaMUIbI
TPEYroJIbHBIC, YETHIPEXYTOJIHHBIC U T. JI.

HAKJIOHHAS npamas

J1eMeHTDI NMUpaMHuabl

A A — BODUNTHE MNVMOBNMILL

AB, AC, AD AE « pofpa
PADBNMILL

ADE, AEB, ABC,  ACD
GONOENO rPEsin MDANMILT
BCDE « ocnooasrse nvpanmes
AG — BsICoTA
AF — ancdesma:
AEC — AnaroHaNbHos O etHne

D C

Anoghema — BbIcOTa OOKOBOM TpaHU MPABUIBHOM MUPaMUIbI, IPOBEACHHAS U3 €€ BepUIHHBI [{];
OoKo6ble 2panu — TPEYTONIbHUKU, CXOJISIINECS B BEPIINHE MUPAMUIBL;
boKkogble pebpa — 00IIME CTOPOHBI OOKOBBIX I'PaHEH;
6epuiUHa NUpamMuobl — TOUYKA, COSIUHSIONIasi OOKOBBIE pEéOpa W HE Jexamas B TUIOCKOCTH
OCHOBAHUS;
8blCOMA — OTPE30K TMEPICHIANKYISIPa, MPOBEACHHOTO Yepe3 BEPUIMHY MHUPAMHIIBI K TUIOCKOCTH €€
OCHOBaHHS (KOHIIJaMM JTOTO OTpe3Ka SBJSAIOTCS BEpIIMHA MNHUPAMHUABI U OCHOBAaHHE
nepreHaukynsipa) (H);
OUA2OHANbHOE CeYeHue NUpamuobl — CEUeHHe NHPaMHJbI, MPOXOJIlee uepe3 BEpUIMHY U
JIMaroHalb OCHOBAHMUS;
OCHOBAaHHE — MHOT'OYTOJIbHUK, KOTOPOMY HE IPUHAJICKUT BEpPIIMHA TUPAMU/IBL.
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I[MpaBuiabHas nupamMmuaa
S

[Mupamuna Ha3bBIBACTCS NPAGUIbHOL, €CIH OCHOBaHHEM €€ SBIISCTCS
IIPaBUJIBHBI MHOIOYIOJBHHUK, a BEpIIMHA IPOCLHUPYETCS B LEHTP
ocHoBaHus. Torjga oHa o0iajaeT TaKMMH CBOMCTBaMH: OOKOBEIE pedpa
NpaBWIBHON MUpaMHUIbBI PABHBI;, B MPAaBUJIBHON MHUpaMuie Bce OOKOBBIE
rpaHu paBHbIE paBHOOCIPEHHBIC TPEYrOJILHUKH, B JIO0OYIO
NPaBUIIBHYIO MMUPAMHy MOXHO KaK BIMCATh, TAK M OMUCATh OKOJIO HEE

[IpaBuibHasg TpeyrosibHas NUpPaMHIa, Y KOTOpOM Bce pEOpa paBHBI, Ha3bIBACTCS

TETPadAPOM.

Sc

[IpaBunbHas
TpeyroJibHasi IupaMuaa

F

[IpaBunbHas
HIECTUYTOJIbHAS TUpAMHUIA

[IpaBunbHas
YEeThIPEXYTOJIbHAS TUPAMUIA
IIpsaMoyroJibHasi TUpaMUAA
[Tupamuia Ha3BIBACTCS NPAMOY207bHOLU, €CII OJHO U3 OOKOBBIX pEOEp
MUpaMHIbI IEPIICHINKYISIPHO OCHOBaHHIO. B nanHOM ciiydae, 310 pedpo
U SBJISIETCS BBICOTOU MTUPAMUBI.

Ceuenns nmupamMuabI:

JuaroHaJbHO€ CCUCHUC

CCUYCHUEC ITIIOCKOCTBIO,
HpOXOIIHI_I_[CI\/'I oxa yriiomMm K
OCHOBAHHIO

CCUCHUEC ITIIOCKOCTBIO,
HapaHHeHBHOﬁ OCHOBAHUIO
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3agaum 1J19 CAMOCTOSITEJILHOTO PeleHM:

1. B npaBunbsHOU yetbipexyronsHoi nmupamuae PABCD, Bce pebpa koTopoii paBHbl 4, Touka K
— cepeauHa 6okoBoro pedpa AP.

a) IToctpoiite ceueHne nupaMubl MIOCKOCTHIO, IPOXOoAlIel yepe3 Touky K u nmapaiienbHoi
npsimbiM PB u BC.

0) Haiinure momaas cedeHusl.

2. OcHoBanueM npsmoi detbipexyroiasHoit nmpusmsl ABCDA'B'C'D' sBnsiercs kBaapat ABCD

3v/2 2\/7

CO CTOPOHOM , BBICOTa ITPU3MBI paBHA " Touka K — cepeauna pedpa BB'. Uepes Touku K
u C' mpoBeieHa IJIOCKOCTh 0., MapajuiesibHas npssmoi BD'.

a) Jlokaxure, 4YTO CEYCHHE MPHU3MBl IUIOCKOCTBIO 0O SBJISIETCS PaBHOOEAPEHHBIM
TPEYTOJILHUKOM.

0) HaiimuTe nepuMeTp TpEyroibHUKA, SBISIOMIETOCS CEYEHUEM MTPU3MBI TNIOCKOCTBIO 0.

3. Hana mpaBuibHas 4eTbipéxyronbHas nupamuna MABCD, Bce pébpa koTtopoit paBHbI 12.
Touka N — cepenmna 6okoBoro pedpa MA, Touka K nenut 6oxoBoe pedbpo MB B otHOmIeHNN 2 : 1,
cuuTas OT BepIiuHbl M.

a) Jlokaxute, 4TO CEYEHHME MUPAMUABI IUIOCKOCTBbIO, Mpoxojsied udepe3 Touku N um K
napaiesbHo npsimMoit AD, siBiisieTcst paBHOOEIPEHHON Tpaneuen.

0) Haiinure miomaap 3TOro CeYeHHMS.

4. B ocuoBanmu mnpawibHOH mnpamunsl PABCD nexut xBagpar ABCD co crtoponoii 6.
Ceuenue nupaMu/ipl IPOXOAUT Yepe3 BepIIUHY B u cepeauny pedpa PD nepneHAuKyIspHO 3TOMY
pebpy.

a) Jlokaxxure, 4TO yroji HaKJIoHa OOKOBOTO pedpa mupamubl K €€ OCHOBaHUIO paBeH 60°.

6) Haiigute miomanas cedeHus: TUpaMHIbL.

5. B ocHoBanuu npaBuibHON 4eThlpéxyroapHoi nupamuasl MABCD nexut kBagpat ABCD co
cropoHoit 6. IIpoTnBonONOXHBIE OOKOBBIE PEOPA MUPaMU/BI TOMAPHO NMEPINEHAUKYISIpHBL. Yepes
cepenunbl pédep MA u MB npoBeneHa miockocTs o, napaniensHas peopy MC.

a) Jlokaxxure, 4TO ceueHme MI0CKOCThI0 o mupamMusl MABC sBnisieTcs mapaienorpaMMoM.

0) Haiinure momane ceuenus nmupamuabl MABC mmockocThiO a.

6. B mpaBumsHOM Terpadape ABCD toukm K mw M — cepenunst pédoep AB u CD
cooTBeTcTBeHHO. [lockocTs o conepxkut npsimyro KM u napannensHa npsimoit AD.

a) Jlokaxxure, 4TO CeUeHUE TeTpa’ipa MIOCKOCTHIO 0L — KBaparT.

AB =2V/3.

6) Haiigute muomans ceuenus terpasapa ABCD miiockocTsio o, eciu

IHPAKTHYECKAS PABOTA Ne 68
Ha3BaHue npakTuyeckoii padoTbl: Buluucienue 0CHOBHbIX 2NEMEHMO08 NUPAMUObL.
Heab padoThl: HAYYUTHCS BBIYUCIATH OCHOBHBIE 3JIEMEHTHI MTUPAMUJIBIL.
Pe3yabTarsi:
Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepirycanue):
— TIK 4.1. BoisBasats qeeKkTsl aBTOMOOMIIBHBIX KY30BOB;
— 1IK 6.2. IInanupoBaTh B3aMMO03aMEHSEMOCTb Y3JI0B U arperaroB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBILIEHHUE UX JKCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
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npeomemnsie. 11P6 09, I1P6 10, ITP6 11, I[TP6 12, TPy 14, I1Py 15, I1Py 16.
3HAHUSL:
— TlonsTre o0 mUpamMuIax U UX OCHOBHBIX DJIEMEHTAX.
— TloHsATHE O CEYCHHSIX TUPAMU/IBI.
yMeHusi: BrruriciieHre OCHOBHBIX AJIEMEHTOB TTHPAMHU/IBI.
Xox padoThI:
1. Hupamuoa c pasnvimu 60K08bIMU peOPAMU:
Eciu GokoBbie péOpa mupaMuIbl ¢ TUIOCKOCTHIO OCHOBaHHUs OOpa3ylOT paBHBIC YIJbI, TO

pEOpa nmupaMuIbl paBHbI, U BEPIIMHA TUPAMUIBI IPOSKTHPYETCS B IIEHTP OKPY>KHOCTH, OMUCAHHOM
OKOJIO MHOT'OYT'OJIbHUKA OCHOBAHUS.

YroOpl OBUIO JIETYE 3alIOMHUTH, MOKHO
MPEACTaBUTh BUJI TUPAMUIbl CBEPXY (CM.
puc.l).

(o)

[Tpoexuuu pédep paBHBI, Yepe3 UX KOHIIBI
MOYKHO IIPOBECTU OKPY>KHOCTb.

puc.1

VY nupamMuabsl MOryT OBITH paBHBI OOKOBbIE pEOpa TOrAa, KOI/a OKOJIO MHOIOYrOJIbHHUKA
OCHOBAHUS MOKHO OIIUCATh OKPYXHOCTb.

Puc. 2 Puc. 3

I'naBHbIE 32aBUCMMOCTH 1JISI MHOTOYT0JIbHUKOB, 0K0JI0 KOTOPBIX MOKHO ONMCATH
OKPY’KHOCTh

MHOroyroJibHuK, .
LenTp onucaHHOM
0K0JI0 KOTOPOI'0 MOKHO Dopmy.ibl
OKPYKHOCTH
OIHMCATh OKPYKHOCTh
MIPOU3BOJILHBIH abc a
TOYKA NIEPECEUEHUS R=—— ——=2R
TPCYTrOJIbHUK 45 sina

CEepEeIMHHBIX NEPIEHANKYIISIPOB

(puc.2) rzie a,b,c - CTOPOHBI TPEYTOJIbHUKA
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TOYKa NCPECCUCHUA

. CepeIMHHBIX abc a
paBHOOEAPEHHBIN R=— —=2R
MEePIEHIUKYIISIPOB, HAXOIUTCS 4S  sina
TPEYTrOJIbHUK .
Ha BBICOTE, MPOBEACHHOM K
OCHOBAHHIO
IIPSIMOYT OJIBHBIN
cepelMHa TUTIOTEHY3bI 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 IMHpaMKIaA
SBJIAETCS IPABUIILHOM.
2. Ilupamuoa c pasHvimu 08y2paHHbIMU YeNaMU NPU OCHOBAHUU:
Ecnu 60koBBIE TpaHu MUPaMUABI C €€ OCHOBAaHHEM 00pa3yIoT paBHbBIE IBYTPAaHHBIEC YTJIBI,
TO BCE BBICOTHI OOKOBBIX I'paHel MUpaMuIbl paBHBI (Y MPAaBUIBHON MUPAMUIBI 3TO ariopeMbl), 1
BEpLIMHA MHMPAMHUIBI NPOCKTUPYETCS B LEHTP OKPYKHOCTH, BIMCAaHHOM B MHOTOYTOJIbHUK
OCHOBAHMSI.

YroObl JIerde 3TO 3allOMHHUTb, MOKHO
MPEACTaBUTh, YTO CMOTPUTE HA MUpPAMUIY
CBEpXY

(cM. pUCYHOK).

[Ipoeknuu  BbICOT  OOKOBBIX  TpaHei

O

nmrupaMuJbl PaBHbI, YEPE3 UX KOHIBI MOXHO

BIMCATh OKPYKHOCTb.

vy nupamMubl MOTYT OBITh paBHBIC JABYI'paHHBIC YIJIBI IIpH OCHOBAHWH TOrJa, KOrJa B
MHOT'OYT'OJIbHUK OCHOBAHUA MOKHO BIIMCATh OKPYKXHOCTD.

\C
——C 7 4
> v \r \ J
=0k
A ==y
Puc. 2 Puc. 3

Otmeuass paauyc r Ha pPHCYHKE, HYKHO OBbITh OuyeHb BHUMaTelnbHbIM! Pamumyc BnmcanHOM
OKPY’KHOCTH NEpIEeHIUKYIsApeH cTopoHe. Hampumep, B NpOM3BOJIBLHOM TPEYrOJbHUKE OH HE
HaXOJUTCs Ha OMccekTpuce (puc.2) u B pombe He mapajuiesieH cTopoHe (puc.3).
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I'maBHbIE 3aBUCHMOCTH J1JIS1 MHOI'0YIroJIbHUKOB, B KOTOPbI€ MOKHO BIIUCATh OKPY’KHOCTb

enTp BIIUCAHHOM
MHOroyroJibHuK DopMyJibl

OKPYKHOCTH

y Sa
J000M TPEYTrONIbHUK TOYKa repeceyeHust r=—
(puc.2) OuCCceKTpuC p
1€ p - MOJIYIIEpUMETP
_ Sp0M6a

pomO TOYKa repeceyeHust p
(puc.3) JaroHanen [ - TIOJIOBUHA BBICOTHI

pomba

3agaum 1J19 CAMOCTOSITEJILHOTO PeleHM:

1.BbicoTa MpaBHIBHOI TPEyroNbHON MHpAaMHABI paBHa aV3; pagmyc OKPYKHOCTH,
OIMMCAaHHOM OKOJIO ee ocHOBaHus, 2a. Haiigure: a) anodemy nmupamusr; 6) yron Mexay OOKOBOM
IpaHbl0 U OCHOBAaHHUEM; B) IUIOCKUHM YTrOJI IPU BEPLIMHE TUPAMU/IBI.

2. Anodema mpaBWIBHOW YETHIPEXYTOJBHOM NHpamuIbl paBHa 2a. Breicota mupaMumbl
paBua a\3. Haiigure: a) CTOpPOHY OCHOBAHHMS MHPAMHBI, 0) Yroad MEKIy OOKOBOH IPAHBIO U
OCHOBAHHEM; B) PACCTOSIHUE OT IIEHTPa OCHOBAHUS TUPAMHJIBI IO TUIOCKOCTH OOKOBOI rpaHHu.

3. OcHoBaHuE NMUpaMHIbl - MPSIMOYTOJIBHUK CO CTOpoHaMH 6 u 8 cMm. Bricora nupamuabl
paBHa 12 cM U IPOXOAMT yepe3 TOUKY MepecedeHus auaroHaigeil ocHoBaHus. Haiinute GokoBble
peOpa nupaMubl.

4. OcHoBaHue nmupaMubl - poMO ¢ nuaroHassMu 10 u 18 cM. BricoTa nmupamMu sl IpOXoauT
yepe3 TOUKY IepecedyeHus Tuaronaneii pomda. Menblee 60koBoe pedpo mupamMuabl paBHo 13 cM.
Haiinure 6onbiiee 60koBOE pedpO MUPAMUIBIL.

5. B mpaBusIbHON 4YETHIPEXYroJbHOW NMUpaMHIe CTOPOHA OCHOBAHMS paBHA 6 cM, a yroia
HaKJIOHa OOKOBOM I'paHM K IJIOCKOCTH OCHOBaHUA paBeH 60°. Hailinute O0okoBOe pedpo mupamuibl.

6. OcnoBanueM nupamugasl DABC sBnsercs npsimoyronbHbiil TpeyroiasHuk ABC, y
KoToporo runoreny3a AB paBHa 29 cwm, karer AC pasen 21 cm. Pe6po DA nepneHaukyasipHo K
IUIOCKOCTH OCHOBaHUs U paBHO 20 cM. Haiiaure miomnaab 60KOBOW MOBEPXHOCTH MUPAMMU/IBL.

ITPAKTHYECKAS PABOTA Ne 69
Ha3Banue npaktuueckoil padorwi: Mccredosanue cummempuu 8 mHozoepanHukax. Ilocmpoenue
npasUNIbHbIX MHO202PAHHUKOS.
Henap paboTbl: HAaydyuThCS CTPOUTH MPaBUJIbHBIE MHOTOTPAaHHUKM M HCCIENI0BaTh B HHUX
CUMMETPHIO.
PesyabTarsl:
Dopmupyemvie 3nemenmot I1K (npogheccuonanvno opuenmuposannoe cooepiricanue):
— TIK 4.1. BoisaBnsaTh AeQeKThl aBTOMOOUIBHBIX KY30BOB;
— 11K 6.2. IInanupoBaTh B3aMM03aMEHSEMOCTb Y3JI0B U arperaroB aBTOTPaHCIIOPTHOI'O CPEICTBA
Y TIOBBIIIEHHUE X KCILTyaTallHOHHBIX CBOMCTB.
memanpeomemnwie: 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.

186



3HAHUSA:
— IloHsATHE 0 MHOrOrpaHHUKAaX U UX OCHOBHBIX 3JIEMEHTAX.
— IlonsTe 0 cUMMETPUM.
yMeHus: OnpeeneHue CAMMETPUYHBIX 3JIEMEHTOB B MHOIOTPaHHUKAX.
Xox padoThI:

1. 3anucarhb OIIPEACIICHUE ITPAaBUJIbHOTO MHOI'OI'PAaHHHKA.
MHOI‘OFpaHHI/IK Ha3bIBACTCA MPAaBUJIbHBIM, CCJIMW €TI0 I'PaHU - ............

MHOT'OYT'OJIbHUKH 1 B Kaﬁ(ﬂOﬁ BCPIIMHE CXOAUTCA JHO U TO KC UUCIIO ......oovvvnnennnn.

2. IlepeuncinuTh CBOKWCTBA MPABUIBHOIO MHOTOTPAaHHUKA:

A) BCE pebpa IIPAaBUIILHOTO MHOTOTPAHHMKA  eeveviinieiniieanneeneennn,

b) Bce oByrpaHHble  YIUIBI, COJepXKallMe€ JIB€ TpaHH C  OOUIUM

3. Hepqu/ICHI/ITB IIpaBUJIbHBIC MHOI'OI'PAHHUKHA
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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

[Tycts mpu BepmmHe cxoauTcs N pebep, Torjaa IJIOCKUX YIJIOB MpPU ITOH BEpIIMHE .....,

MIPUYEM OHHM BCE .....ovvennnnn... MEXY COOOH.
[TycTb OMH M3 YIIIOB M3 ATHUX IUIOCKHX YIJIOB PaBeH X, TOT/Ia CyMMa IUIOCKHX YIJIOB IIPH
BEpUINHE ......... , 1 TIO CBOHCTBY MHOTOIPaHHOTO YIia TOMyduM Nx..... 360°, oTkyma x .........

KonngecTBo MIIOCKHUX yriaoB IPHU OJHOW BEPIINHE
3 4 5 6 7

I'panycnas
Mepa  OJHOrO
yrila MEHbIIIEe

3apanue 1: Jloka3zaTp, 4YTO HE CYIIECTBYET IPAaBUJIBHOIO MHOIOTPaHHUKA, TPAHSAMH KOTOPOIO
SIBJIIOTCSI IPaBUJIbHbBIE IIECTUYTOJbHUKH, CEMUYTOJIbHUKN U N-YTOJBHUKU TP N>6.

Jloka3arenbCcTBO:

Yroa nmpaBWIBHOTO N-yrojibHWKAa NpuU N>6 HE MEHBIIE ....... 0. C npyroit cTropoHsl, mpH
Ka)/10i1 BepIIIMHE MHOTOI'PAaHHHKA JIOJKHO OBITh HE MEHEE ...... Iockux yrioB. [losTomy eciu Obl
CYLIECTBOBAJI MPABUIbHBI MHOTOTPAHHUK, ¥ KOTOPOTO TPAHM = ..uveneeennenneannennns N-yroJbHUKU

npu N>6, To cyMMa IJIOCKUX YIJIOB MPH Ka)JIOW BEpUIMHE TaKOr0 MHOTOrpaHHUKA 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 | I[IporuBopeun | Uucino rpaneii | HazBanue
as mepa | pebep IUIOCKU | T JIX 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
TPEYTOJIbHUK 4
5
6
[IpaBunbHBII 3
YETBIPEXYTOJIbH
171:9 ORI ) 4
[TpaBuabHBII 3
ISATUYTOJILHUK
4
BBIBOI: ...

ITPAKTHYECKAS PABOTA Ne 70
Ha3Banue npakTuyeckoil padorbl: [locmpoenue yceueHHOU nupamuobl U GblYUCTEHUE ee
OCHOBHbIX 3/1eMEHMO8.
Ilenb padoThI: : HAYYUTHCA CTPOUTH YCEUEHHYIO TUPAMUY U BBIYUCIIATH €€ OCHOBHBIE DJIEMEHTHI.

Pe3yabTarsl:

Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 4.1. BoisaBasats qeeKTsl aBTOMOOMIIBHBIX KY30BOB;
— 1IK 6.2. IInanupoBaTh B3aMMO03aMEHAEMOCTD y3JI0B U arperaroB aBTOTPaHCIIOPTHOIO CPEJICTBA
Y TIOBBILIEHHUE X JKCILTyaTalluOHHBIX CBOMCTB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnsie: 11P6 09, I1P6 10, TTIP6 11, ITP6 12, [1Py 14, [1Py 15, IIPy 16.
3HaHus: [loHsATHE O YCEUEHHBIX MUPAMUJIaX U UX OCHOBHBIX 3JIEMEHTaX.
yMeHusi: BelunciieHre OCHOBHBIX AJIEMEHTOB YCEUEHHOM MUPaMUJIbL.
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Xox pabdoThI:

1.1306pa3um npoun3BosbHYI0 TUpaMuay SA1 Ao...
An.

2. IIpoBeniéM cexylyro INIOCKOCTh MapalJIeIbHO
OCHOBAHHUIO, TIepeceKarollyo 00KoBbie pEdpa
nupamMusl B Toukax Bi Ba... Bn.

3.Cekymas IJIOCKOCTh pa30uiia mupaMuly Ha JABa
MHOI'OTPaHHUKA, OJIUH U3 KOTOPBIX TaK K€
SIBJISICTCSI TUPAMUJION., @ APYTOl HA3bIBAETCS
yCe4EéHHON MUpaMUI0i.

Nrak, yceuéHHOM MUPAMHI0H HA3bIBACTCS
MHOT'OTPaHHUK, 'PaHsIMH KOTOPOTO SIBJISIFOTCS
MHOTOYTOJIBHUKUA A1 A2... Anu B1 Ba...
Bh(BepxHee 1 HUKHEe OCHOBAHMA),
PacIoyIOKEHHBIX Ha MMapajuleIbHbIX INIOCKOCTAX U
4yeThIpEXYrobHUKOB A1 A2 B1 B2, A2 A3 B2
Bs,...An-1 An Bn-1 Bn(00koBBIE Tpanm).

OTpe3ku, COeANHSIONINE BEPIINHBI OCHOBaHUM
Ha3bIBAIOTCSl 0OKOBBIMM pEOpamMM yceu€HHOMN
MUpaMMJIbI.

Ha ueptexe nzobpaxeHa yceu€HHas mupamuia
ABCDA: B; C1 Da.

BreicoToil nupamMuabl Ha3bIBAECTCS MEPIIEHIUKYJISP,
MPOBEIEHHBIN U3 000N TOYKH OCHOBAHUSA K
IIJIOCKOCTH JAPYTOTO.

ABCDA B: C1 Di1-yceuénnas nupammua.

ABCD u A; B; C1 D1 —ocHOBaHus
A A1B1 B-6okoBas rpaHb

A A1-6okxoBoe pedpo
OOz-BbICOTA

Paccmotpum 6okoByto rpans A1 A2 B B2
YCEYEHHOU MUPAMHUJIBI .

Croponsl A1 A2 n B1 B2 mapannenbsHsl, Tak Kak
MPUHAIIEXKAT MapajuIeIbHBIM MPSIMBIM, 110
KOTOPBIM IIJIOCKOCTh S A1 A2 nepecekaeTcs ¢
napajiesIbHbIMU TUIOCKOCTSIMM anbda u Oeta.

Croponsl A1 B1 u A2 B2 He napaiienbHbl, Tak Kak
WX TIPOIOIDKEHHS TIEPECEKAI0TCsI B TOUKE S.

Taxum 00pa3oM MBI 10Ka3au, 4To OOKOBas TpaHb
IIPaBUJIILHON YCEYEHHON ITUPAMUIbI

A1 A2 B1 B, -saBnisercst Tpanenueii.

OueBuaHO, YTO BCce OOKOBBIE I'PaHHU YCEUEHHOMH
MMAPAMU/JIBI SIBISIIOTCS TPANCUSIMHU.

(>kenmaTebHO COMOCTABISATH 0OBEKTHI
yepTexa co CJI0BaMU, MOKHO aHMMaluen
100 IPOCTO BBIIETATH)

Ecnu yceu€nnas nupamMua nojiydeHa myTémM
CCYEHUS NTapAJUIEIbHO OCHOBAHMIO NTPAaBUIBHON
MUpaMH/JIbl, TO yCeUeHHas mupaMuaa Oy/ieT Tak ke
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NPaBHJILHOI.

OcHoBaHUs NTpaBUIIBHON YCEUEHHON TUPaMUIbl —
3TO IIPaBWJIbHbIE MHOTOYTOJIbHUKH, & OOKOBBIE
IpaHH- paBHOOEAPEHHbIE TPallelHH.

BricoTa 60Kk0BOM I'paHK Ha3bIBACTCS anmo(eMoid.

A A1B1 B- paBHOOepeHHAS Tpamenus.

BiE-amodewma.

[IpuMenuM cBOM 3HAHUS MPU PELICHUH 334a4:
3agauya 1.

CTOpOHBI OCHOBaHMM MPABUIILHOU TPEYTOJIbHOU
yceu€HHOM nupamuibl paBHbl 4 1M U 2 1m. Touku
O u O1-ueHTpbl OCHOBaHUM upamuibl. Halitu
BBICOTY M anodeMy MmupaMubl, eciim O0KOBOE
pedpo paBHO 2 M.

JIns Havana npoBenéM KpaTKUM aHaIu3 3a1a4u:
TaK KaK yce4€HHas IMpaMua paBuibHasi, TO
OOKOBBIC pEOpa-paBHbIC paBHOOCIPCHHBIC
Tpaneuuu. B ocHOBaHUU JIeXkKaT NpaBUIIbHBIE
TPEYrOJIbHUKHU, 3HAYUT BCE YIJIbl ITUX
TPEYroJIbHUKOB OyAyT o 60 rpagycos.
Pemenne:

1. domnonHuTenbHOE nocTpoeHue: nocrpoum CM
nepneHukyisapHo AB, C1Mi1 nepneHuKynsapHo
A1B1 1 coenuanM Touku M1 u M.

ITo Teopeme o Tpéx nepnenaukysapax MiM
neprneHaukynsiped AB(ogHoBpemenno MiM
nepnenaukynsapHa Ai1Bi1), 3Haunt MiM-anodema.

2. [Nockonbky Touku O U O1-LIEHTPHI OCHOBAHUI
nupamupl, To OO1-BbIcOTA h.

JlononHuTenbHOE nocrpoeHue: nocrpoum Cil
nepreHaukyisippo CM u M1 N Tak xe
neprnesauKkyisapao CM.

Torma CiL= 001= M1 N=h(kak paccTOsHHs MEXLy
napajieIbHbIMU TPSMBIMA).

3.Tpeyronsauku ABC u A1 B1 Ci-ipaBuiibHbIE,
3Ha4uT OC n O1C1-pagnychl ONUCAHHBIX
oKpyxkHoOCTel TpeyroiapHukoB ABC u A1 B1 Ci.
Haiinem OC u O1Cimo dopMysie 715t HaXOKIECHUS
paanyca OIMCaHHOW OKPYKHOCTH

[lano: ABCA; B1 Ci-yceu€nnas nupamuia,
AB=BC=AC=4 mm, A1B1=B1C1=A1C1=2
M, AA1=2 1M

Haiitu: BeicoTy, anoemy
Pemenne:

1.0 CMLAB, CiMiL A1B1— MiM-L
ABwu

MiM-L Ai1Bi( o 1.1.11.)

MiM-anodema.

2. O01-BBICOTA h.

JLo. CiL+ CcM, My N+ M.

C1L= 001= M1 N=h(kak paccrosiaus
MEKTy MapajyIeIbHBIMUA TPSIMBIMH).

3.A ABC u A A1 B1 Ci-npaBunsasie— OC
n O1C1-paanycsl ONMMCAaHHBIX

OKPY’KHOCTEH.
OC=AB =4 =4
25in60° 2+ 3
0:Ci=AB1 =2 =2 mm
25in60° 242 3
4.,
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4 Haiinem niuuny otpeska CL kak pasocts Mmexay | CL=0C-0:1C1=4 - 2 =2 1am
nHamu otpe3koB OC u O1C:: V3 V3 3

5.A CCiL-npsiMOyTOJIBHBIH, 110 TEOPEME
5.3 npsmoyrosbHOTo Tpeyroabauka CCiL [Tudaropa:
HalnéM Tak xak C1L= OO1=h, ciegoBarensHO
C1 L mo teopeme Iudaropa: BbicoTa h paBHa 2V6 1M

C1 L=V CC1% CL%=\2%(2)>=V8 =26 mm
6. [1o onpenenenuto cuHyca 13 MPsSIMOYTOJILHOTO (\/3)2 V33
tpeyronpHuka A1 C1 M Haliaém JUHY OTpe3Kka 6. C1M1=A1C1*sin60°=2*\3 =\3 1M
CiMa: 2
Jlnuny otpeska O1Mi HaiieMm Kak pasHocts mmH | O1Mi= CiM1- C101=V3-2 =1 1M
orpe3koB CiM1 u C101: V3 3

7.

CM=AC*sin60°=4*V3 =23 nm
7.13 npsimoyromnsHoro tpeyronsauka ACM no 2
OIIPEIEIICHHIO CHHYCa HaiinéM mmmHy otpeska CM: | OM= CM — CO=2V3-4 =2 M
N3 pa3znoctu otpeskoB CM u CO HaiijeMm Aauny V3 3
OM: 8.A MiNM-npsimoyrosibHbIi, 110 TEOpEME

[Tucgaropa:
8. PaccMOTpHUM NpSIMOYTOJIbHBIN TPEYTOJIbHUK MiM=vh?+MN?
M1NM wu naiinem nnuny orpeska MiM no teopeme | MN= OM — ON.
[Tudaropa: ON= 01 M1=1 1M, Tak Kak

3
3neck Heu3BecTHa AnuHa oTpe3ska MN. E€ moxxno | O1 M1 NO-npsiMoyrosiabHUK.
HaWTH KaK pa3HOCTh JMH 0Tpe3koB OM u ON: MN=OM -ON=OM- 01 M;=2 -1=1
MN= OM — ON. V3 V343
B cBoto ouepen ON= O1 M1=1 am, Tak Kak M:M=vhZ+MN?
3

MiM==V(2\3)? +1  =V8 +1=\9=\3
O1 M1 NO-npssIMOYTOJTbHUK. (32 (V3) 3 3 3

Otger: MiM=V3 IIM, 010=M IIM

3

3agauu 1719 CaMOCTOSITEILHOIO PeIIeHHsI:

1. OcHoBaHMEe THpaMHJIBI - NMPSMOYTOJIBHUK cO cTopoHamMu 6 cM u 8 cMm. Kaxmoe pebpo
nupaMuibl paBHO 13 cM. Beruncnure BHICOTY MUpaMUIbIL.

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 yCEUEHHON MUpaMUbl CTOPOHBI OJTHOIO OCHOBAHUS paBHEI 6, 7, 8, 9
CM, @ MEHbIIIasg CTOPOHA JPYroro OCHOBaHWS paBHa 5 cM. Hailinure ocTaibHBIE CTOPOHBI 3TOrO
OCHOBAaHHUSI.
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4. B mpaBuibHOW TpPEYroJIbHOW THUpPaMHAE C BBICOTOM h Yepe3 CTOPOHY OCHOBAaHHS a
MPOBEJICHAa TUIOCKOCTh, TEPECceKarolas MPOTUBOJICKAIIAs MPOTHBOJIEKaIee OOKOBOE pedpo MoI
psAAMBIM yriioMm. Haiinure miomans cedyeHusl.

5. IocTpolite ceyeHre nupaMubl IIOCKOCTBIO, IPOXOALICH Yepe3 BEPIIUHY UPAMUIBI U
JIB€ JaHHBIE TOUYKH Ha €€ OCHOBAHUU.

6. B mpaBUJIbHOM YETHIPEXYTOJIBLHON YCEUEHHON MUpaMHJI€ BHICOTA paBHA 2 CM, a CTOPOHBI
ocHOoBaHM# 3 cM u 5 cMm. Haliure nuaroHaisb 3TOM MUpaMU/Ibl.

IMMPAKTUYECKAS PABOTA Ne 71
Ha3sBanue npakTuueckoi padorsl: //ocmpoenue yununopa u e2o cevyeHuil.

Ieap padoThl: HAYYUTHCS CTPOUTH LUIMHAPBI U UX CEUEHHUS
PesyabTarsl:

Dopmupyemovie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 4.1. BoisBasats qedexTsl aBTOMOOMIIBHBIX KY30BOB;
— 1IK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTb Y3JI0B U arperaroB aBTOTPAHCIIOPTHOT'O CPEICTBA
Y TIOBBIIIICHUE X SKCILTyaTallMOHHBIX CBOHCTB.
memanpeomemnusie. MPIT 01, MPIIT 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, I1P6 12, [1Py 14, I1Py 15, ITPy 16.
3Hanus: [ToHsTHE O HMIMHIPAX U UX OCHOBHBIX DJIEMEHTAX.
yMEeHHS:
— Bbluucnenne OCHOBHBIX 3JIEMEHTOB IIUIUHIPA.
— IlocTtpoeHue cedeHnuil THIUHIPA.
Xon pa0doThI:
HuauHapOM Ha3BIBaETCS TEJNO, KOTOPOE COCTOUT U3 ABYX KPYTrOB, COBMEIIAEMBIX MapalIeIbHBIM
MEPEHOCOM U BCEX OTPE3KOB, COCTUHSIONINX COOTBETCTBYIOIINE TOUKH ATUX KPYTOB.
Kpyru Ha3pIBalOT OCHOBAHMSIMU ITWJIMHAPA, a OTPE3KH, COSAUHSIONINE COOTBETCTBYIONINE TOUYKH
OKPY>KHOCTEH 3TUX KPYTOB — 00pa3yrouumMu HuuHapa (puc. 1)

(D

odpasyroman

l

OCHOBAHIA- KPYIH

BEBEICOTA

H

puc. 1 puc. 2 puc. 3

puc. 4

Csouicmea yununopa:
1) OcHOBaHMsI IMIIMHAPA PAaBHBI U JISKAT B MAPAUIEIbHBIX TNIOCKOCTSX.
2) O6pa3yrolye HWIMHIPA PaBHBI U MapajlIeIbHbI.
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Pagmycom munnHapa Ha3bIBa€TCS paguyc €ro OCHOBAHMS.

BroicoToii 1uinHapa Ha3bIBAETCS PACCTOSTHUE MEXKAY MJIOCKOCTSIMU €r0 OCHOBaHUH.

Ceuenne LMIMHApPA IUIOCKOCTBIO, MIPOXOASAIIEH dYepe3 OCh IWIMHJIPA, HA3bIBAETCS OCEBBIM
CceyeHHueM.

OceBoe cedyeHue IIIHHIPA — IPIMOYToJdbHUK co ctopoHaMu 2R u | (B mpsmom nmmuuape | = H)
puc. 2

Ceuenuie HUIUH/IPA, TApAIJIENIbHBIE €70 OCH, SBIISIOTCS MPAMOYTOJIbHUKAMU (puC. 3).

Ceuenne HUIMHAPA MIOCKOCTHIO, MapajlIeIbHOM OCHOBaHUSAM — KPYT, paBHBI OCHOBaHUSAM (pHC.
4)

3agaum 1J15l CAaMOCTOSITEILHOTO PellleHus :

1. Paguyc nmiunzapa paBeH 3cM, a ero BbicoTa- ScM. Hailiaurte muomaab oceBOro ceueHus u
TIOUIA/Ib MTOJIHOM MOBEPXHOCTH LUIHHIIPA.

2. Panmnyc uunuuapa paBeH 2cM, a ero BbicoTa- 3cMm. HaiinuTe AuaroHans OCEBOro CEYEHUS
HWIMHIIPA.

3. mameTrp OKpYXHOCTH OCHOBaHHS LMUJIMHApPA paBeH 26, oOpasyromias HWIMHIpa paBHa 21.
[ImockocTh TiepecekaeTr ero ocHoBaHUs 1Mo Xopaam JuiuHbl 24 u 10. Pacctosnue mexay 3TuMu

xopaamu pasHo V730.

a) JlokaxxuTe, YTO WUEHTPbl OCHOBAHWMW LMUJIMHIApA JEXKaT IO pa3HbIE CTOPOHBI OT 3TOU
MJIOCKOCTH.

6) Haiigure yron mexay 3To# MIOCKOCTHIO U MJIOCKOCTHIO OCHOBAHUS IIMIIMHIPA.
4. BeicoTa uiInMHIpa paBHa 3, a paAlyc OCHOBaHUS paBeH 13.

a) [ToctpoiiTe ceueHne NUIMHIPA TUIOCKOCTHIO, IPOXOASAIIEH MapauieIbHO OCH IUINHAPA, TaK,
YTOOBI TUIOMIA/Ib 3TOTO CEYCHUS PaBHSIACH 72.

6) Haiinure paccrosiHue OT MJIOCKOCTU CEYEHMSI 10 LIEHTPAa OCHOBAHUS LIUIMH]IPA.

ITPAKTHYECKAS PABOTA Ne 72
Ha3Banue npakTudeckoi padoTbl: Buiyucienue 0CHOBHbIX 21eMEHMO8 YUTUHOPA.

Ienb padoThI: HAYYNTHCS BBIYUCIIATH OCHOBHBIE DJIEMEHTHI LIMJIMHAPA.
Pe3yabTarsl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 4.1. BoisaBasats qeexTsl aBTOMOOMIIBHBIX KY30BOB;
— IIK 6.2. IlnanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEJICTBA
Y TIOBBIIICHUE UX HKCILTyaTallHOHHBIX CBOMCTB.
memanpeomemnsie:. MPII 01, MPIIT 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: [ToHsTHE O IMIMHIpAX U UX OCHOBHBIX JIEMEHTaX.
yMeHusi: BrlunciieHre 0CHOBHBIX AJIEMEHTOB LIMJIUH/IPA.
Xox pa0doThI:
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? Linnunap.

O¢b 3neMeHTbI LUNMHAPA:

H — BbicoTa yunuHgpa

. ( _—/:/ R - paguyc ocHoBaHus
eueHne LunuHApa :

MMoCKOCThIO, L — oBpasyiowas LunHgpa
napanienibHon ocu -
MPSMOY ronbHUK

OceBoe ceveHne —

MPAMOYFoNbHK
CeyeHune umnmnHapa rninocKocThbio,
neprneHaKYNAPHON ocH - Kpyr
3agaum AJ15l CAMOCTOSITEJILHOTO PellleHus :
1. OceBoe ceueHue NUIMHAPA — KBaApart, JuaroHaiab Kotoporo pasHa 20 cm. Haiiaure: BoICOTY
HUAJTUHIPA.
2. Boicota mununapa 6 am, paguyc ocHoBanus 5 1M . Konusl otpe3ka AB, paBHoro 10 am,

JIeKaT HA OKPYKHOCTSIX 000ux ocHoBaHMi. Haiinure kpaTdaiiiiee paccTosiHue OT HETO 0 OCH.

3. Bricota munmuugpa paBHa 16 cM. Ha paccrosaum 6 c¢M OT OCHM IMJIMHIpa TMPOBEIACHO
ceueHue, napajienbHOe OCH HWIMHIIpa U uMeroliee Gpopmy kBajapara. Haliagure paanyc uunusapa.
4, JlnaroHanb OCEBOro Ce€YeHMs LUWIMHIApPA paBHA 48 cM. YToJl MEXAy 3TOW JHArOHAIbI U
obpasyromeii mumuHApa pasen 60°. Haiimurte: a) BBICOTY IMIMHApA; 0) pajdyc IMIMHIPA; B)
TIOMIA/Ib OCHOBAHUS IIUIMHIIPA.

5. OceBoe ceueHne NUIMHIPA — KBAaApaT, TUaroHaib Kotoporo pasHa 20 cMm. HaliauTe BeICOTY
IUJUHIPA U TJI0MIAh €0 OCHOBAHUS.
6. [Tnomanae oceBoro ceueHus MuIMHApa paBHa 10 M?, a TuToInaab OCHOBaHus — 5 M2, Haiinure

BBICOTY HUWJIIMH/IpPA.
HJ'IOCKOCTI), npoxoJdunas 4€pe3 UCHTP HUIKHETO OCHOBAHHWA MUJIIMHAPA 110 YIJTIOM 0. K OCHOBAaHMUIO,
IIepeceKaeT BepXHee OCHOBAHME 10 XOp/ie, paBHOM b u cTsaruatomieit ayry . Haiiaure BoicoTy
UJIMHIPA.

INMPAKTHYECKAS PABOTA Ne 73
HasBanue npakru4eckoi padorel: /locmpoenue KoHyca u e2o ce4yeHui.

Ilenb padoThI: HAYUYUTHCS CTPOUTH KOHYC U €I0 OCHOBHBIE 2JIEMEHTHI.

Pe3yabTarsi:

Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):

— TIK 4.1. BoisBasts qeeKTsl aBTOMOOMIIBHBIX KY30BOB;

— [TIK 6.2. [InanupoBaTh B3aMMO3aMEHSAEMOCTb y3JI0B U arperaroB aBTOTPAHCIOPTHOTO CPEICTBA
Y TIOBBILIEHHUE UX KCILTyaTallMOHHBIX CBOMCTB.
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memanpeomemnuwie: 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.

SHAHUA:

— Ilonsrue o KOHYCax 1 UX OCHOBHBLIX 3JICMCHTAaX.

— IlonsTHe 0 ceuyeHusX KoHyca.
YMEHHUA:
1. BeiunciaeHue OCHOBHBIX 3JIEMEHTOB KOHYCA.

ZOH yc

Bepuuna Konyca

Ocov Konyca

Obpasyroyue
Konyca

OcnoBanue

OCHOBaHHUI.

Xon padoTsi:
Konycom Ha3bIBaloOT TEJ0, KOTOPOE COCTOUT U3
Kpyra (OCHOBaHHS), TOUYKHM, HE JEXallell B
IUIOCKOCTH OCHOBaHHUS (BEpLIMHBI) M BCEX
OTPE3KOB, COCIUHSIOIUX BEPUIMHY C TOYKaAMU
OCHOBAHUS.

OTpe3kH, COCIUHSIOIME BEPIIMHY KOHYCa C
TOYKaMHU OKPY>KHOCTH OCHOBaHM,
Ha3bIBAIOTCS 00PA3yIOUUMU, KOHYCA.

Konyc Ha3blBaeTcs mpamwim, €ciu IpsMasd,
COCJIMHSAIONIAs BEPIIMHY KOHYCa C LIEHTPOM
OCHOBaHHUS,

MEPIECHANKYJISIPHA  IUIOCKOCTH

Buvicomonu KOHYCa HAa3bIBACTCA IICPICHIAUKYIIAP, OHYIHCHHLIﬁ U3 €ro BCPHIMHBI Ha IINIOCKOCTb

OCHOBaHHUS. Y IpsAMOIro KOHyCa OCHOBAHNE BBICOTHI COBIIAAACT C ICHTPOM OCHOBAHUS.

G

BBICOTY.

KaTeTa KakK OCH.

Bapmuanr 1.

N Ocbi1o IpsaAMOro KpyroBoro KOHYCa HAa3bIBACTCA IpsMadA, coACpzkalias cro

Harnsagno npsiMoii KpyroBoil KOHYC MOXHO MNpeACTaBIATh cebe Kak Telo,
MOJIYYCHHOC IIpHW BpallCHUH IMPAMOYTOJIbHOIO TPCYrOJbHUKA BOKPYI €ro

33}13‘!1/[ JIA CaAaMOCTOATEC/ILHOI'O PCIICHUA

1. Kakas ¢urypa mnosyuaeTcs B CEYEHMHM KOHYCa IUIOCKOCTBIO, MPOXOJIIEH 4Yepe3 ocCh

KOoHyca?

2. Yro mpejacTaBiseT co00i ceUeHne KOHYCa MIIOCKOCTRIO, IPOXOIAIICH Yepe3 BepIInHY KOHyca?

3. UeMy paBHa IIOMAJh OCEBOTO CEUYCHHUs KOHYCa, €CIM €ro BhICOTa B 2 pasza OoJblie paamyca

OCHOBaHMS U paBHAS cM?

4. OceBoe ceueHHe KOHYyca MPEJCTABIAET COOOH MPSIMOYTOJIBHBINA TPEYTOJIBHUK C KaTeToM a. Yemy

paBHa BLBICOTA KOHyca?

5. Bricora koHyca paBHa 8 M. Ha kakoMm paccTOsIHHH OT BEpUINHBI KOHYCa HAJ0 TPOBECTH
TJIOCKOCTh, MApaIIEIbHYI0 OCHOBAHHUIO, YTOOBI TUIOIIAIh CEUeHHUs Obla paBHA: a) MOJIOBUHE
TIJIOIA I OCHOBAHUS; 0) YETBEPTH TUIONIAIN OCHOBAHUS.

Bapmuanr 2.

1. Kakas (bnrypa MoJIy4ac€TcCd B CCUHCHHUU KOHYCA IJIIOCKOCThIO, npoxonﬂmeﬁ NEPNCHAUKYJIAPHO OCH

KOoHyca?
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2. Uto mpexacTaBisieT co0O CeUYeHHE KOHYCa IUIOCKOCTBIO, MapauIeIbHONH JABYM OOpa3yIoImuM
KOoHyca?

3. Uemy paBHa IUIOIIAJb OCEBOTO CEUEHHsS] KOHYCA, €CIIM OCEBBIM CEYCHHEM KOHYcCa SIBIISETCS, a
paanyc OCHOBaHUs KoHyca 3 cM?

4. OceBoe cedyeHHE KOHYyca MPEACTaBIsAeT cO00M PaBHOCTOPOHHHI TPEYTOJIBHHUK CO CTOPOHOH a.
Uemy paBHa BrICOTa KOHYyCa?

5. OceBoe cedeHHE KOHyCa — MPSMOYTOJIBHBIN TPEYTOJbHHUK CO CTOpOHOM 2r. HalimuTe rmomaab
CedeHNs, MPOBEICHHOTO Yepe3 JBe 00pa3yolie KOHyca, yrol Mekay KOTOpEKIMHU paBeH: a) 30°; 6)
459 B) 60°.

MMPAKTUYECKAS PABOTA Ne 74
Ha3Banue npakTu4deckoi padoTbl: BuiuucieHue 0CHOBHBIX 21eMeHmMO08 KOHYCA.

Leab padoThl: HAYYUTHCS BEIYUCIATH OCHOBHBIE 3JIEMEHTHI KOHYCA.

PesyabTarsl:

Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 4.1. BoiaBnsats AeeKThl aBBTOMOOUIBHBIX KY30BOB;

— 1IK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTb Y3JI0B U arperaroB aBTOTPAHCIOPTHOI'O CPEJICTBA
Y TIOBBIIIICHUE WX IKCILTyaTallMOHHBIX CBONCTB.
memanpeomemnwie. MPII 01, MPII 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, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3Hanus: [loHsTHE O KOHYCaX M MX OCHOBHBIX 3JIEMEHTAaX.
yMeHus: Brruncienne 0oCHOBHBIX JIEMEHTOB KOHYCOB.
Xoa padoThi:

1. Teno, cocrosiee W3 TOYKH, Kpyra M OTPE3KOB, COCAMHSIONIMX 3Ty TOYKY C TOYKaMH Ha
OKPY’KHOCTH Ha3bIBAaCTCs

a) [{ununapom

0) Konycom

B) [Tnpamunoi

r) Her npaBuibsHOrO oTBETa

2. Teno, monydeHHOE B pe3yJibTaTe BpallleHHs! PSIMOYTOJIbHOIO TPEYTOIbHHUKA, HA3bIBAETCS:
a) [Munuaapom

0) Konycom

B) [Tnpamunoi

r) Her npaBunpHOTO OTBETA

3. OceBoe ceueHne KOHyca paBHOCTOPOHHUH TpeyroyibHUK. YeMy paBHaA 00pa3yroliasi, eClii paJnyc
paseH 10 cm.?

a) 10 c™m
0) 15 cm
B) 20 cMm
r) Her npaBunsHOrO 0TBETa
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4. Pagnyc konyca 8 cm. UeMy paBHa ero oOpasyrolasi, €Clii yroj MeXa1y paguycoM U 00pa3yromiei
60 rpaxycoB?

a) 12 cm

0) 16 cm

B) 4 cm

r) Het npaBuibHOrO OTBETA

5. BepHo 1, uTO eciaM y KOHyCa CEU€HHE - PaBHOCTOPOHHUN TPEYroJIbHHUK, TO JHaMETp paBeH
oOpasyromeii?

a) na

0) HET

B) HE BCeraa

r) HET IIPaBUJILHOTO OTBETA

6. Paguyc xonyca 3 cM, oOpa3yromas 5 cM. UeMy paBHa IUIOIIAb OCEBOTO CEUCHUs?
a) 15 kB.CM.

0) 14 xB.CM™.

B) 12 kB.CM.

r) HET MPaBUILHOTO OTBETA

7. B KkoHyce mnapajuleJIbHO OCHOBAaHHUIO IPOBENCHO cedeHue. Ompenenure €ro pamuyc, €ciu
IJIOLIA/I1 OCHOBAHUS U ceueHus paBHbI 64 u 256 cM. KB?

a) 4

0) 2

B) 1

r) Hert npaBunbsHOro oTBETa

8. Ceuenue KoHyca, IPOXOJIAIIEE Yepe3 BEPIINHY U JIB€ TOUYKU OCHOBAHHUS ...
a) IIpou3BOIBHBIN TPEYTOIBHUK

0) PaBHOOEIpeHHBIN TPEYyroJbHUK

B) IIpsAMOYTOJIBHBINA TPEYTOJIBHUK

r) PaBHOCTOPOHHMI TPEYTOJIBHUK

9. Ocp BpateHust MPSIMOYTOIBHOTO TPEYTOJIbHUKA B KOHYCE SIBIISIETCS ...
a) pamuycom

0) TUAMETPOM

B) oOpa3yrorein

T) BBICOTOM

10. 3. Pannyc ocHoBanus koHyca paBeH 10 cwm, a BeicoTa 15 cm. HaiiaguTe mioniaapr ceueHust KOHyca
MJIOCKOCTHIO, TApAJIIIETbHOW OCHOBAHUIO M HAXOSIIEHCS Ha paCCTOSTHUU 2CM OT BEPIIMHBI KOHYCa
1611
a)
9
9I1
0) —cm
16
1711

cM

cM

B)

r) 562511 cm
)91 cMm

ITPAKTUYECKAS PABOTA Ne 75

199



Ha3panue npakTu4yeckoii padorbli: /locmpoenue u viuucieHue 0CHOBHbIX JIEMEHMO8 YCeUeHHO20
KoHyca.

He.]'lb paﬁoTbI: HAay4YUTBCA CTPOUTH yCG‘-ICHHBIfI KOHYC U BBIYUCIIATH €0 OCHOBHBIC 3JICMCHTBI
Pe3yabTarhi:

Dopmupyemvte 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BoisaBasats qeeKxTsl aBTOMOOMIIBHBIX KY30BOB;
— [IIK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JI0OB U arperaToB aBTOTPAHCIIOPTHOT'O CPECTBA
Y TIOBBIIEHHUE UX KCILTyaTalluOHHBIX CBOMCTB.
memanpeomemnsie:. MPII 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.
3HAHHUA:
— IloHATHE 0 yCEUEHHOM KOHYCE U €0 OCHOBHBIX JIEMEHTAX.
— IlonsATHe 0 cCeUeHHSIX YCEUEHHOr0 KOHYCA.
yMeHusl: BpluncieHre 0CHOBHBIX 2JIEMEHTOB YCEYEHHOI'O KOHYyca
Xon padorhl:
Yce4éHHBI KOHYC — TE€JIO BpAILIECHHs, KOTOPOE ITOJIY4aeTCsl IPHU BPALIEHHUH IPSMOYTOJIbHOU
Tpanenuu BOKPYT MEHbIIEeH OOKOBOM CTOPOHBI.

R2 — paauyc MEHbIIIEr0 OCHOBaHUS;
R1 — paauyc Gonbliero oCHOBaHUS;
L — o6pasyromas;

H — BEICOTA

[Ipu pemenun 3amay yaiie BCEro JOCTATOYHO HAPHCOBATH TOJIBKO OCEBOE CEUEHHE YCEUEHHOIO
KOHYCa, KOTOPOE SIBJISIETCS paBHOOEIPEHHOM Tparenuei.

R2

H

R

3agaua:

OO6pa3yromias yced€HHOTO KOHYCa paBHa 2a M HAKJIOHEHA K OCHOBaHUIO moj yriom 60°. Pammyc
OJIHOTO OCHOBaHHUs B JIBa pa3za OoJibllie pajnyca BTOPOro OCHOBaHWs. Haiinure Kaknmpiii u3
paanycoB.

ITycts oOpasytomas yceuéHHoro konyca AB = 2a, a yrosn HakioHa oOpasyromied K IIOCKOCTH
ocHOBaHMs KoHyca £ BAOI1 = 60°.
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| VuuteiBas, yto AO1= 2BO, onyctuM u3 Touku B Ha MmiIockocTh

HIKHEro ocHoBaHus neprnenaukyisip BK L AO1 rorga BO = KOs
= AK.

B A ABK: AK = AB cosz BAK = AK = 2a cos 60° = a.

Torma AK =KO1=BO =a, AO1 = 2a.

OTtBer: a, 2a.

A

3agaum 1J151 CAMOCTOSITEJILHOTO PelIeHN:
1. Haiinute 00pa3yroniyo yceueHHOr0 KOHYCa, €CIIH PaJinyCchl OCHOBaHUI PaBHBI 3 cM
1 6¢cM, a BBICOTA paBHA 4 CM.

2. Pamuychkl ocHOBaHMI yCEYEHHOTO KOHYca paBHBI 5 cM 1 11 cM, a oOpasyromias paBHa
10 cMm. Haiigure:

a) BrIcoTy yceueHHOro KoHyca;

0) [Tnomans 0ceBOro ce4eHus yCeueHHOTO KOHYcCa.

3. JlnaroHanb 0CceBOTroO ceueHus: yce4€HHOro KoHyca paBHa 40 cM U HepreHANKYIsIpHa

K oOpasyromieit konyca, paBHoil 30 cm. Haiiaure miomaab ceueHuss W TMOJHON MOBEPXHOCTU
KOHYyca.

4. OO0pa3yromias ycedeHHOro KOHyca paBHa 6 CM M HAKJIOHEHA K IUIOCKOCTH OCHOBAHHUS
mox yriaom 60°. JlmaroHallb OCEBOrO CEUEHHUS ACIUT ITOT yrojl momojam. Haiimurte turtomans
OCEBOI'0 CEUYEHHUS KOHYCA.

5. BBICOTa YCEUEHHOro KOHyca paBHa 2v3 cM. J[HaroHaab OCEBOTO CEYCHMs KOHYca
o0Opa3yeT C IUIOCKOCThIO ocHOBaHus yron 30° u mepneHAuKynspHa oOpazyromei. Haiinure
IJIOIIAIb OCEBOTO CEYEHHS KOHYCA.

INPAKTHYECKAS PABOTA Ne 76
Ha3zBanue npakTuueckoii padorsl: [locmpoenue wapa u cghepwi, ux cewenuti. Ypasnenue cgepeoi.
Leanb padoThl: HAYYUTHCS CTPOUTH IIAP, CEYCHUS MIapa U CPepbl M BHIYHCIATH WX OCHOBHBIC
JJIEMEHTHI.
Pesyabrarni:
@Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):
— 11K 4.1. BeiaBasaTh AeQeKThl aBTOMOOUIBHBIX KY30BOB;
— IIK 6.2. IlnanupoBaTh B3aUMO3aMEHSIEMOCTh Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBIIICHHUE UX AKCILTyaTallHOHHBIX CBOMCTB.
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 09, I1P6 10, TTP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HAHMSA:
— Tlondarue o mape, cdepe u UX OCHOBHBIX AIEMEHTaX.
— Ilonstue 06 ypaBHeHuU chepsl.
YMEHHUA:
— CocraBrieHue ypaBHEHHs c(epbl.
— IlocTpoeHue ceuenuii mapa.
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Xox pabdoThI:

Cdepa (moBepxHOCTH IIapa) — 3TO COBOKYIIHOCTh BCEX TOYEK B TPEXMEPHOM IPOCTPAHCTBE,
KOTOPBIE HaXOJATCS Ha OJUHAKOBOM PACCTOSIHUU OT OJHON TOYKH, Ha3bIBa€MOW LEHTPOM chepsl
(O).

Cdepy mMoxHO omucath, Kak 00BEMHYIO (QHUTYpy, KOTOpasi o0pa3yeTcs BpalleHHEM OKpPY>KHOCTH
BOKPYT cBOero auamerpa Ha 180° uiu noayokpyKHOCTH BOKPYT CBOEro auamerpa Ha 360°.

IIap — 3TO COBOKYMHOCTh BCEX TOYEK B TPEXMEPHOM IPOCTPAHCTBE, PACCTOSHUE OT KOTOPHIX HE
MIPEBBIIIACT OMPEIEICHHOIO pACCTOSHUA [JI0 TOYKH,
HazpiBaeMoi 1ieHTpoMm mapa (O) (COBOKYMHOCTH BCEX
TOYEK TPEXMEpPHOTO MPOCTPAHCTBA OrPAaHHMYCHHBIX
cdepoit).

[Ilap MOXHO ommcaTh Kak 00BbEMHYIO GUTYDPY, KOTOpas

o0pa3yeTcsi BpallleHHEeM Kpyra BOKPYI' CBOETO IHaMeTpa

Ha 180° niau NoJyoKpY ) HOCTH BOKPYI CBOETO JAHaMeTpa
Ha 360°.

Paguyc cdepsi (mapa) (R) - 310 paccrosiHue OT LEHTpa
cdepsl (mapa) O k 1060 TouKe cepbl (TOBEPXHOCTH
mapa).

Nuamerp chepnt (mapa) (D) - 310 o0Tpe3ok,
COCIMHSIONINI JBE TOUKH CQephl (IOBEPXHOCTH IIapa) U

MPOXOISIIHNI Yepe3 €€ LUEHTP.
YpaBHeHue chepnl
1. YpaBuenue chepsl ¢ paguycom R 1 ieHTpoM B Havase 1eKapTOBOW CUCTEME KOOPIMHAT:
x? + y*+ z2 = R?
2. YpaBHeHwue chepsl ¢ paanycoM R 1 eHTpoM B TOUKe ¢ KoopauHaTaMu (Xg, Vo, Zg) B I€KapTOBOU
crcTeMe KOOpAMHAT:
(x—x0)* + (¥ —yo)* + (z—2)* = R?
JlnamMeTpaibHO NPOTUBOMOJIOKHBIMH TOYKAMH HA3bIBAIOTCA JIFOOBIE IBE TOYKH HA TMTOBEPXHOCTH
mapa (chepe), KOTOpble COeTUHEHBI TMAMETPOM.
OcHoenvle ceoiicmea cghepuvl u wapa
1. Bce Touku cepbl 0IMHAKOBO YJAJIEHbI OT LIEHTpa.
2. JIro0oe cedenune chepsl MIIOCKOCTHIO SIBIISETCS OKPYKHOCTBIO.
3. JIroGoe ceueHue 1mapa MiIOCKOCTbIO €CTh KPYTOM.
4. Coepa umeer HambonbmUil 00BEM cpeau BCeX NPOCTPAHCTBEHHBIX (UIYp C OJMHAKOBOMH
IUIOIIA/IbIO TTOBEPXHOCTH.
5. Yepe3 moOble IBE AMaMETPAIBGHO TPOTHUBOIOJIOKHBIE TOYKH MOXKHO TIPOBECTH MHOXKECTBO
00JIBIINX OKPYKHOCTEN /U1 chephl WIIM KPYroB AJIs HIapa.
6. Uepe3 moObIle 1BE TOYKH, KPOME TUAMETPATHHO TMPOTHUBOIOIOXHBIX TOYEK, MOXKHO IPOBECTH
TOJIBKO OJIHY OOJBIIYI0 OKPYKHOCTb JIJIs1 C(hephl WK OOJIBIION KPYT MJIS Iapa.
7. JIroOble 1Ba GOJBIIMX Kpyra OJJHOTO IIapa NepeceKkaroTcs 1Mo MpsIMOii, MPOXo el yepes LeHTp
11apa, a OKPYXHOCTH MEPECEKAIOTCs B IBYX TUAMETPAIIbHO MTPOTHBOIOIOKHBIX TOUKAX.
8. Ecnu paccTosiHUE MeXAY LIEHTPaMU JIFOOBIX JIBYX IIapOB MEHbBILIE CYMMBI UX PaIUyCOB U OOJIbIIIe
MOJyJIsl Pa3HOCTH MX PaJWYCOB, TO TaKWE€ IIApbl MEPECEKaloTCs, a B IUIOCKOCTH IEpecedeHus
o0OpazyeTcst KpyT.
Cexymmas, Xop/a, CeKymias INIOCKOCTh Cephl U MX CBOWCTBA
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Cexymasi cdepsbl - 5TO mpsiMasi, KOTopas repecekaer cgepy B IByX TOUKax. TOUKH TMepeceueHus
HA3bIBAIOTCS TOYKAMH MTPOTHIKAHUS MIOBEPXHOCTH WIIM TOYKAMH BXOJIa M BBIX0JIa HA TIOBEPXHOCTH.
Xopaa cdepsl (1apa) - 370 OTPE30K, COSAUHSIOMUN ABE TOUKU cephl (MOBEPXHOCTH II1apa).
Cekymasi IJI0CKOCTb - 3TO TUNIOCKOCTh, KOTOpast epecekaet chepy.
JlnameTpaibHasi IVIOCKOCTh - 3TO CEKYyIasl IUIOCKOCTh, MPOXOASIIAs Yepe3 LEHTP cdepbl Win
11apa, B CEYeHUH 00pa3yeT COOTBETCTBEHHO OOJbIIYIO OKPYKHOCTb M O0JbIION Kpyr. bosbias
OKPY>KHOCTb M 0OJIBILION KPYTI UMEIOT LIEHTP, KOTOPBI COBMAJAIOT € LIEHTPOM cepsl (11apa).
JIrob6as xopna, mpoxoasimas yepe3 HeHTp cepsl (1apa) ABIIeTCS JHAMETPOM.
Xopaa SIBIISIETCSL OTPE3KOM CEKYIIEeH MpsiMOH.
Paccrosiaue d ot nenTpa cepsl 10 cekyleil Bceraa MEHbIE YeM paanyc chepsl:

d <R
PaccrosiHre m MeXIy CeKyliel MIOCKOCThIO U IEHTPOM cdepbl Beeraa MeHsble paauyca R: m <
R
MectoMm cedyeHHsl CeKyIlel TUIOCKOCTH Ha cdepe Bcerga OyaeT manasi OKpYKHOCTh, a Ha IIape
MECTOM cedeHust OyneT Manblil Kpyr. Manasi OKpyKHOCTb U MaJIblif KpyT UMEIOT CBOU LIEHTpPBI, HE
COBITIQIAIONINX C IEHTPOM cdepsl (mapa). Paguyc r Takoro Kpyra MOKHO HalTH 1o dopmyne: r =
VRZ2 —m2,
rae R - paguyc cdepsl (1apa), m - paccTOsIHME OT LIEHTpa 1Iapa 0 CEeKyIIeH MI0CKOCTH.
MMoaycdepa (moaymap) - 310 mosioBuHA cdepsl (Iapa), KoTopas o0pa3yercss MpH €€ CEUYCHUU
JIMaMeTpaibHOMN MJIOCKOCTBIO.
KacarenbHasi, kacaTtejibHasi IVIOCKOCTH K cdepe U UX CBOIicTBA
KacareabHas k cepe - 370 npsiMasi, KOTopasi Kacaercsi cepbl TOIbKO B OJTHON TOUKE.
KacarebHasi IJI0CKOCTB K cdepe - 3TO IUNIOCKOCTh, KOTOPasi CONPUKAcaeTcsi co chepoil TOJIbKO B
OJTHOH TOUYKE.
KacarenbHast mpsimasi (IJIOCKOCTB) BeCerja NMEpHEHAUKYISIpHA paauycy cgepbl, IPOBEACHHOMY K
TOYKE COPUKOCHOBEHUS
Paccrosinue oT ieHTpa chepsl 10 KacaTenbHOU NpsIMOH (TJTIOCKOCTH) paBHO pagnycy chepsl.
3aoaua 1: otpezok AB — xopna cdepsl, He mpoxonsiias uyepe3 eHTp cdepbl O. Brrumcnute
paccTosiHUE OT LieHTpa cdepsl 10 cepenuHbl xopasl AB, ecinu paanyc chepsl pasen 10 cm, a anuHa
xopasl AB pasHa 16 cm.
A Pewienue: 06031aunM cepeiuHy xopasl AB Toukoii M.
Paccmotpum AAOB. On paBHoOGenpennsiif, T.e. OA=-OB, Tak
kak OA=0OB=R. A kak MbI 3HaeM, Bce paguychl OJHOU chepsl
paBHbI Mexay coboil. Orcroga, OA=-OB=R=10 (cm).
Tenepr paccmorpum AOBM. OH npsMOyTOibHBIN, TaK Kak
orpe3ok OM sBisieTcss CepenmuHHBIM  TEPIEHIUKYIIPOM

npoBe€HHBIM K xopae AB. Ero karer MB = %AB = 8 (cm).

Bocnonb3oasuiuce Teopemoit [udaropa, naitném karer OM,
KOTOPBIN Kak pa3 TaKH U €CTh PACCTOSHUE OT LEeHTpa chepbl 10

cepenunsl xopabl AB. Tloixydaem, uto OM = VOB? — MB? =

V102 — 82 = 6 (cm).
Omeem: 6 cm.

3aoaua 2: Bce croponsl TpeyroabHuka ABC kacatorcs cdepsl paaunyca 5. Halitu paccrosiHue ot
1eHTpa cepsl 10 MIOCKOCTH TpeyroiabHuka, eciiu AB=13, BC=14, CA=15

203



Pewenue:

OKpy>XHOCTb, BIIMICAHHASI B TPEYT'OJILHUK, SIBJISIETCSI CEYCHUEM C(EpPHI.

Haiinem ee paauyc.

[Inomane TpeyrojibHUKA C U3BECTHBIMU CTOPOHAMH MOYKHO BBIUHUCTUTH IO popmyiie ['epoHna:
S=\plp—a)lp-b)p—-0)

p=0,5(AB+BC+AC) =21

§=.21(21 -13)(21 —14)(21-15)=+21-8-7-6 =7-3-4

S=84.

C npyroii cTOpoHbl, S=p-T.

Orcrona r=4.

Tenepp HailneM paccTosiHUE OT IIEHTpa Iapa J0 CEKYIIeH MI0CKOCTH.
Hcnonb3yeM cOOTHONIEHHUE:
R? = h% +r?

B2 — RZ —p2
h?=25-16=19
h=3.

Omeem: 3.

3aoaua 3. CocraBbTe ypaBHEHHE c(epbl C HEHTPOM A, mpoxosmien yepe3 Touky N, ecmu A(-2; 2;
0), N(0; 0; 0).
Pewenue: Bocnionbzyemcsi ypaBHEHHEM c(ephI:
(x—x0)* + (¥ —yo)* + (z—2)* = R?
IToncraBum BMecTo (Xg,Yo,Zo) KOOPIMHATHI TOUKU A, a BMecTO (X,Y,Z) KoopauHaThl Touku N,
TOT/AA MOYYHM:
(0+2) + (0—2)2+ (0—0)2 = R?

4+4=R*’=>R*=8
OxonuarensHo, nomyunm: (x +2)? + (y —2)?> + z? = 8
3agaum AJ15 CAMOCTOSITEJILHOTO PeleHMs:
1. Hanumure ypaBHenue cdepsl paguyca R ¢ nenrpom A, ecnmm A (2;-4,7), R=3

2. Haiizure KOOpAMHATHI LEHTpa M pamuyc cepbl, 3amaHHOM ypaBHenneM (x — 3)% + y? +
(z+1)2=25
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3. Hammmure ypaBuenue chepsl ¢ meHTpoM A, mpoxoasmiei yepe3 touky N, ecnmu A(-2;2;0),
N(0;0;0).

4, Illap pagmyca 41 1M mepeceyeH MIOCKOCThIO, HAXOAIIEHCS Ha PACCTOSIHUU 9 M OT IIEHTpA.
Haitaure nomans ceyeHus.

5. Touka M — cepennna otpe3ka AB, KoHIIBI KOTOpOro JiexkaT Ha cepe paguyca R ¢ earpom O.
Harigute OM, eciu R=15 cm, AB=18 cm.

6. Cekymas IUIOCKOCTh NMPOXOJUT Yepe3 KoHel auamerpa chepsl pamguyca R Tak, 4To yroia
MEXIYy TUAaMETPOM M INIOCKOCTBIO paBeH «. Haiiaure NIMHY OKPY)KHOCTH, MOJYYHMBIICHCS B
ceduennu, eciu: a) R=2 cm, 0=30°; 6) R=5 M, a=45".

7. Pamuyc chepnr paBen 112 cm. Touka, nexaias Ha IIJIOCKOCTH, KacaTelbHOH K cdepe, yaaieHa
OT TOYKM KacaHus Ha 15 cMm. Haiimute pacctosiHue OT 3TOH TOUkKHM A0 Onmkaifiiedl K Hel Touke

cdepsl.
IMPAKTUYECKAS PABOTA Ne 77

Ha3Banue npakTuueckoii padorTbl: Buiuucienue niowaou nogepxHocmu u o0wbeéma npusmsl u
nUpamuobl.
Hean paGoThl: HCHONB3Yd paHee W3YYEHHBI Marepuan, HaydduTbCs peliaTh 3ajladyd  Ha
BBIYMCIICHHE TUIONIAIA MIOBEPXHOCTH U 00bEMA MPU3MBI U TUPAMU/IBI.
Pe3syabrarsl:
Dopmupyemvie 3nemenmul IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):
— TIK 4.1. BoisBasate nedeKxTsl aBTOMOOMIIBHBIX KY30BOB;
— [IK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOT'O CPEICTBA
Y TIOBBIIICHUE UX HKCILTyaTallHOHHBIX CBOMCTB.
memanpeomemnste. MPIT 01, MPII 02, MPIT 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.
3Hanms: [loHsTre o nmpusme, NmupaMu/ie ¥ UX OCHOBHBIX JIEMEHTAX.
yMeHusi: Beruuciienre miornaam NoBepXHOCTH U 00bEMa IPU3MBI U TUPAMU/IBL.
Xoa padoThi:
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2
MNpou3asonbLHas npuama MNpsamasn npuama

o NS Stoc = Pac: ¢ !v
h i

V= Soach = Sac: €
. S,.c— nnowagas
=] NepneHAvKynsipHOro CeYeHus

Seox= Pocw.* )|V = Soen I

YacTtHble cnyyaun

e 7

|
T
1
(4} a !
Vo e e
’ b ’

V= S1 111 = &hz = Sgh:; V =abc V= ([3
S=2(ab + bc + ac) S =6a?

[

Ipumep 1. B cocyn, nmeronuii popmy rmpaBUIbLHON TPEYrOIbHOMN MPU3MBI, HAJMIN BOY. Y POBEHb

Bozbl gocturaer 80 cM. Ha kakoii BbicoTe OyneT HaXOJUTHCS YPOBEHb
> BO/IbI, €CJIM €€ TIEPEIUTh B IPYTOM TAKOM K€ COCYH, Y KOTOPOIO CTOPOHA
K _________ OCHOBaHU4 B 4 pa3a 6oJblie, yeM y nepBoro? OTBET BbIpa3UTe B CM.

/ Pemienue: OOBeM TpU3MBl paBEH MPOU3BEIACHUIO IUIOMIANA €€

V3a? 4V
OCHOBaHUs Ha BbicoTy V = TH . llostomy H =

d 3HA4YUT, IIpU

| V3a?’
\/ YBCIMUCHUHU CTOPOHEI d B 4 pas3a 3HAMCHATCIIb YBCIIMYUTCA B 16 pa3, TO
€CTh BBICOTa YMEHBIIUTCA B 16 pa3 u OyjeT paBHa 5 cM.

IIpumep 2. Haiinute muomaae MOBEPXHOCTH MPSMOW MPU3MBI, B

1

]

: OCHOBaHUU KOTOPOH JEXKUT poMO C JUAroHalIsMHM, paBHbIMH 6 U 8, U
I

: 00KOBBIM pebpoMm, paBHbIM 10.

]

: Pemenue: [lnomans pom6a Beuucisercs mno hopmysie:

1
o BB T szidldz =24.

7 +d5 =

a= =/
ITo cBoiicTBY nuaronazneit pomoa: 2V
Torna mionaab NOJHON MOBEPXHOCTH NMPHU3MBbI BBIYHCISAETCS IO (hopMyIIe:

— — ; — 4.5, —
. § =28+ Seon = 2Sp+daH = 48 +4-5.10 = 248.
|
A ! B
! IIpumep 3. Haiinute o00beM MHOrorpaHHUKa, BEpPUIMHAMH KOTOPOTO
' aBisA0TCA Touku A, B, C, A1 npaBunbHOM TpeyrosbHo# npusmsl ABCA1B1Cy,
IUIOINAAb OCHOBAHMsI KOTOPOH paBHa 2, a 60KoBoe pedpo paBHO 3.
Pemenne: Tpebyercs HaiiTu 00BEM mNHpaMUABl, OCHOBAaHHME U BBICOTA
4 ™z KOTOpPOH COBIIAJAIOT C OCHOBAHUEM M BBICOTOM JAHHOM TPEYrOJbHON IMPU3MBI.
[TosTomy

1

l""Jan = 351'[1{]:3;1111{]3 = 3'-‘;nphnp -

1
~.2.3=2
3

206



MJIOWIAJIb TOBEPXHOCTH H OFBEM NMPOH3BOJILHOH

TTHPAMH A bI
Ilupamuia YceueHHan NHPaMHIA
BokoBsas no- Seox = ZS,- : Seox = ZS; .
BEPXHOCTH =l =l
rae S, — naowans oAHoH rae S; — naowank oaHOH
GokoBoii rpanH OokoBo#t rpanu
Soom = Sgox + 5 + 5,
ITonuas no- Snoan = 6ok T Socn rae S — naowans HHKHEro
BEPXHOCTh OCHOBaHHA,
5 — MI0WANL BEPXHErD
OCHOBAaHHS
|
Obbem V=%H...'Sm“ V:EH“.-[S'*S'FJE}

IJIOA B TOBEPXHOCTH H OBBEM

MPABHJILHOH MUPAMHKIBI

Mupamuna Yceuennan nupamMHia
1
SﬁnuZEP'I-f Sﬁou:%{P"'p)'ff
bokosas no-
rae P — nepuMeTp HHXHEero
BEPXHOCTb rae P — neprmerp ocHOBa- Dm? nnat:ii
HHS, - ’
I — anodema p — TIGPHUMET]P BepXHero
OCHOBaHH$,
| — anodema
Snunﬂzsﬁm"'s'i-s*
IMonuxasa no- Snoan = Seox + Soen rae S — IIoWaAs HUKHETO
BEPXHOCTh OCHOBaHMH,
§ — MIOWAAL BEPXHEr0
OCHOBaHHA
Obsem Vzé,q_.sw, V:%H..-(suwﬁ)
ITpumep 1.

[Jano: SABC/] — nupamuna, ABCJI —npsmoyronsuuk. AB=3cm, BC= 6¢cm, H=10cMm, £1=10,5¢cm.,

£2=10,2cm , £- amopema. Haiitu: S Sun.
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Pemrenmne:

T.K. IMpaMUa HENPaBUIIbHAS, TO Sen HAXOAAT KAaK CyMMY ILUIOLIAAEH ee
OOKOBBIX TpaHEd, T.e. IUIOIIAJACH TPEYroJIHbHUKOB. S1 = 1/2
'El'AB=1/2'10,5'3215,75(CM2) - 9TO IUIOWIAJIb OJHOM TpPaHH, a UX JBE

OAMHAaKOBbIX, T.C

it
S12=15,752=31,5(cM?)
IIpumep 2. Jlana TpeyronbHas yceueHHas nupamuaa. Ee Boicota paBHa 10 cM, CTOPOHBI OJJHOTO U3

OCHOBaHHUU paBHBI @ =27 ¢cM, b =2 c¢M u € = 52 cM. mepuMeTp BTOPOTr0 OCHOBAHUS PaBHSIETCS p2 =
72 cM. Ha#aUTE 0O0BEM TUPAMUIBI.
Pemenue:

1
V=§-h-(51+w/51-52+52)

ITo dopmysie I'epona S = /p(p — a) - (p — b) - (p — ¢), paccunraem mwiomans Si.

Haﬁ,[[eM MOJIYIICPUMETP OCHOBAHMUS:

p1= 27+29+52 =108 cm;

p1= 108/2 = 54 cm;

Sy =+/54(54 — 27) - (54 — 29) - (54 — 52) = V/54 - 27 - 25 - 2 = 270 cM?;

3Ha}I, 4qTO IIUpamMuJia yCCHYCHHAas1, ACJIACM BBIBOA, YTO TPCYT'OJIbHUKU, JICKAIINEC B OCHOBAHUAX —

no700Hbl.  Koa(pdunuenT mnoaodus 3TUX TPEYrOJbHUKOB MOKHO HAWTH W3 COOTHOIICHHUS
nepuMeTpoB. OTHOIICHHUE IIONIAIEH TPEYTOJIbHUKOB OyJIET paBHO KBaJpaTy 3TOr0 Ko UIIMCHTA.
Si_pi
S, p3
S, 1082 32 9

S, 722 22 4
45, 4-270 1080
27 9 7 9 T 9
Teneps, koraa HawIM 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 1719 CaMOCTOSITEILHOIO PeLIeHHS:

IIpusma:

1. CropoHa ocHOBaHMS NpPaBUJIBHON TpPEyrojabHOM MPHU3MBI paBHAa 6 CM, a JAMAaroHajlib OOKOBOMA
rpanu 10 cm. Haiiaute miomiaabs 60K0oBON U MOJTHON MOBEPXHOCTH MPU3MBI.

2. bokoBoe peOpo MPaBHILHOW TPEYTrOJILHON MPU3MBI paBHO 9 cM, a JHaroHajah OOKOBOW TpaHU
paBHa 15 cm. Haliaure miomiaas 60KoBOH U MOJHON NOBEPXHOCTH MPU3MBI.

3.0cHOBaHME MPSIMOI MPHU3MBI — MPSMOYTOJIBHBIA TPEYTONBHUK ¢ Katetamu 15 u 20 cM. Bonbimas
OoKkOBasl I'paHb M OCHOBAaHHE TNpPHU3MbI paBHOBeNUKW. Haiiaure miomianes OOKOBOM M TOJTHOM

MOBEPXHOCTHU MPU3MBI.
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4. Haiinure momans OOKOBOW TMOBEPXHOCTH NPABHIHBHOM IIECTHYTOJBHOW MPHU3MBI, CTOPOHA
OCHOBAHUs KOTOPOii paBHa 6, a BeicoTa — 8.
5. Haiiaure mutomaas 60KOBOW MOBEPXHOCTH MPSMOM MPHU3MBI, B OCHOBAaHHH KOTOPOM JIS)KUT POMO

C AMAaroHANAMH, paBHBIME 4V5 1 8, i GOKOBBIM PeBPOM, PaBHBIM 5.

6. Ilnomans TONHOM MOBEPXHOCTH MPABUIBHOM YETHIPEXYTOMbHON TpH3MbI Ha 32 cM? Gomblie
wionaau e€ 00KoBoi nmoBepxHocTu. Haiiaure AyimHy CTOPOHBI OCHOBAHUS PU3MBI.

7. Haiinure 60koBOE pedpo MpaBUIILHON YETHIPEXYTOJIBHOM MPHU3MBI, €CJIM CTOPOHA €€ OCHOBaHUS
paBHa 20, a mmoniaas nmoBepxuoctu 1760.

8. Haiimure muomaar OOKOBOM MOBEPXHOCTH IMPABHJIBHOW IICCTHYTOJHBHOM IPHU3MBI, CTOPOHA
OCHOBaHUs KOTOpOU paBHa 5, a BeicoTa — 10.

9. Uepes cpeqHIOIO JIMHUIO OCHOBAHUS TPEYrOJIbHON MPU3MBL, 00bEM KOTOPOH paBeH 32, mpoBeaeHa
IJIOCKOCTh, MapajiesibHas 0okoBoMy pedpy. Halinute 00beM 0TCedEHHON TPEyroJIbHON MPU3MBI.
10. Yepe3 cpedHIO0 JUHHUIO OCHOBaHHMS TPEYrojJbHOM MPHU3MBI TPOBEJEHA IUIOCKOCTH,
napajiesabHas 0okoBomy pedpy. OObeM OTCEeU€HHOW TPEeyrojibHOW Hpu3Mbl paBeH 5. Haiinurte
00BEM MCXO/IHOM MPU3MBI.

11. OcHoBaHueM IPSIMON TPEYTOIBHON MPU3MBI CITY>KUT MPSIMOYTOJIBHBIN TPEYTrOJIbHUK C KaTeTaMH
6 u 8, BeicoTa npu3Mbl paBHa 10. Halinure miommaap €€ moBEpXHOCTH.

12. B ocHoBaHMM MPSMOW MPHU3MBI JEKUT POMO ¢ AuaroHanssMu, paBHbIMH 6 u 8. Ilinomans eé
noBepxHocTu paBHa 248. Haligute O0koBOE peOpo 3TOM MPU3MBI.

13. OcHoBaHWEM TIPSIMON TPEYTOIBHON MPU3MBI CITY>KUT MIPSIMOYTOJIBHBIA TPEYTOJIBHUK C KaTeTaMu
6 u 8. [1nomanp €€ nosepxHocTu paBHa 288. HalinuTe BHICOTY IPU3MBI.

14. Haiigute 06beM MHOTOIPaHHUKA, BEPIIMHAME KOTOPOTo siBisirorcs Touku A, B, C, D E F A
npaBunbHON mectuyrombHoit npmsmel ABCDEFA|B\C\D\E\F|| nnomans ocHOBaHHS KOTOPOt
paBHa 4, a 6okoBOe pedpo paBHO 3.

15. Tlnomanp MOBEPXHOCTU MPABUIBLHON TpPEyrosbHOM mpu3Mbl paBHa 6. Kakoil Oymer ruiomaib
MOBEPXHOCTH MIPU3MBI, €ClTU Bce e€ pebpa yBeTU4HTh B TpH paza’?

16. ITnomaapr moBepxHOCTH KyOa paBHa 18. HaiinuTe ero nuaroHanisb.

17. Ecnu kaxxmoe pebpo kyba yBenTMYHUTh Ha 1, TO €ro Iiomaas NOBEPXHOCTH YBETHUUTCSA Ha 54.
Haiigure pebpo kyoda.

18. Bo ckoybKO pa3 yBeIWIUTCSI 00beM Ky0a, eciii ero pedpa yBeIHuuTh B TPU pas3a?

19. O6vem oxHOTO KyOa B 8 pa3 Oonbime o0bEMa apyroro kyba. Bo ckonbpko pa3 1wiomaab mo-
BEPXHOCTH NEPBOro Kyba OosIbllie TUIO0IIA i TOBEPXHOCTH BTOPOro Kyda?

IMupamuna:

1. Haiinute o0beM ycedeHHOM NMUpaMHbl, €CIM €€ BbICOTa paBHAa 6 CM, IUIOLIA/b HHMKHETO
OCHOBaHHS 8 CM?, a IJIONIA/b BEPXHET0 OCHOBAHHUSA PaBHA 2 CM2.,

2. Haiitu 006beM yceueHHOM MupamMHIbl, €CITU €€ BBICOTa paBHA 3 CM, HI)KHEE OCHOBAaHHE — 3TO
PAaBHOCTOPOHHHMII TPEYrONBHHK CO CTOPOHaMH 6V3 cM, a BepxHee OCHOBAaHHE — 3TO

PABHOCTOPOHHHIA TPEYTONEHHUK CO CTOPOHO#T 4v/3 cwm.

3. Kpsima 6anau umeer BUA NPaBUIBHOM YeThIpEXyrojJbHOW MHUpaMHIbI, Y KOTOPOH CTOpOHA
OCHOBaHUs paBHA 12 M, a BbicoTa 18 M. CKOJIBKO MOHAO0UTCS MIIMTOK HA MOKPBITHE ATOM KPBIIIH,
€CJIN KaXKAasl INIMTKAa UMEET BUJI IPSIMOYTOJIBHUKA €O cTOpoHamu 22 cMm u 18 cm.
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4, Kpeimmia umeet hopmy nupamMuabl ¢ KBaIpaTHBIM OCHOBaHUEM 4,5 M X 4,5 M B BBICOTOH 4 M.
Ckomnpko ucToB xene3a pazmepoM 70 cm X 140 cM HYHO JUIsl HOKPBITHSI KPBIIIH, €CJIM HAa OTXO/IbI
HYXHO 1006aBuTh 10% momaau Kpbimu?

S. [Mupamuna CHodpy umeeT GpopMy mpaBUIBLHON YETHIPEXYTONBHON MUPAaMUIbI, CTOPOHA OC-
HOBaHMs KoTopou paBHa 220 M, a BeicoTa — 104 M. CTOpOHa OCHOBAaHHS TOYHON MY3€HHOM KOMHUU
3TOM nupamuabl paBHa 44 cM. Haitgute BoicOTy My3eiiHO#M konuu. OTBET JaiiTe B CAHTUMETpax.

6. JlaHbl 1Be IpaBUIIbHBIC YETHIPEXYTOIbHBIC TUpaMuIbl. O0BEM NIepBOI MUpaMuIbl paBeH 16.
VY BTOpO# mUpaMuabl BEICOTa B 2 pa3a OoJibllle, a CTOPOHAa OCHOBaHUA B 1,5 pa3a Oosble, yeM y
nepBoii. Haiigure 00BEM BTOpOH MUPaMU/IBI.

7. bokoBoe pedpo npaBUIIbHON YETHIPEXYTOJIbHON yCEUEHHONW NMUpaMubl paBHO 4, a yroi npu
ocHoBaHMU O0KOBOM rpanu 600. HalTi miomnia b MOIHOM MOBEPXHOCTH MTUPAMUJIBI.

8. [Imomaas ocHOBaHMS MPaBUJIBHOW TPEYroJbHOW MUpaMUIbl V3. Vron maxiona 6oKkoBoii
rpaHu K iockocTu ocHoBanus 450. Haiinure anodheMy nupamMuabl.

9. B ocnoBanuu nupamuel DABC nexuT npsiMmoyroiibHbli TpeyroibHUK ABC, £C =900, £
A= 300, BC=10. bokoBbie péOpa mupaMupl paBHOHAKIOHEHBI K MJIOCKOCTH OCHOBaHHUA. BricoTa
nupaMubl paBHa 5. Haitnure miomianas 60KOBOM MOBEPXHOCTH MUPAMUIBIL.

10.  OcnoBanunem nupamuasl MABCD sisiercst kBagpat ABCD, pedbpo MD nepnieHIuKyasipHO K
iockocty ocHoBanusi, AD = DM = a. HaiinuTe miioma s HOBEpXHOCTH MHUPAMUIBI.

INPAKTUYECKAS PABOTA Ne 78
Ha3panue npakTuyeckoil padoTbl: BuiuucieHue niowaou nosepxHoCcmu u 00béma YyuiuHopa u
KOHYCa.
Heas padoThbl: HCHONB3Yd paHee HW3YUYEHHBbI Marepuan, HAyudduTbCs pEllaTh 3aJadyd  Ha
BBIUHCJICHHE TJIOIA/IM MOBEPXHOCTU U 00BhEMA LIUIHH]IPA.

Pe3yabTarsl:

Dopmupyemovie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 4.1. BoisaBasats qedexTsl aBTOMOOMIIBHBIX KY30BOB;
— 1IK 6.2. IInanupoBaTh B3aMMO3aMEHSAEMOCTb Y3JI0B U arperaroB aBTOTPaHCIIOPTHOTO CPEICTBA
Y TIOBBIIICHUE UX HKCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnsie:. MPII 01, MPII 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, I1Py 15, I1Py 16.
3HaHus: [loHsATHE O IMIUHAPE U KOHYCE, UX OCHOBHBIX 3JIEMEHTAaX.
yMeHusi: Berunciienue miomaam noBepXHOCTH U 00bEMa WIMH]Ipa U KOHYyca
Xox pa0doThI:
Hean padoTh:
Coaep:xanue padoThbI:
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Mnouass NOBEPXHOCTA UMANHAPA
COCTOUT U3 MaowWaan BoKoBoH

_‘\\\ NOBEPXHOCTA 1 NIOLLAAN
____,,/ OCHOBaHWiA UMAMHApPa.

Mnowaas HokoBoli NoOBEpXHOCTA
h UMAMHApPa

S(6ok. ) = 2aRH,

rae B — pagnyc unnmHapa,

-~ ~ H — BbicoTa ymauHapa

OcHOBaHUsA UMMHApa — kpyru. S(kpyza) = mR2.

Mnoulaab NoNHOA NOBEPXHOCTYA UMANHAPA paBHa

S(noan.) = 25(ocH. ) + S(6ok. ) = 2rR? + 27RH.

O6bém unnurgpa V(unmngpa) = wR> - H.

Mnowaas 6OKOBOI NOBEPXHOCTM KOHYCa
BLIUNC/IAGTCA M0 GOpMyne:

S(60k.)= 7 RI,

rae R — paauyc koHyca,

[ — o6pasyioLan KoHyca.

MnoLaaL OCHOBAHWA KOHYCA BEIUNCASETCA MO
dopmyne S(kpyra) = TR2.

MnoLaAs NOMHOA MOBEPXHOCTI KOHYCa
BRIUMCAAETCA N0 GopMyne

S(nonn.) =S(60k.) + S(kpyra) =mRI + TR2.

O6BEM KOHyCa BbIUUCAAIOT Mo dopMyne

2.
V= 1 -H - S(kpyra) = M

3agauu 419 CaMOCTOSITEILHOIO PellIeHus:
uauuap:
1. O6beM mepBoro IMMIMHAPA paBeH 12 M°. YV BTOPOTO IMJIMHIpA BEICOTA B TPU pa3a OOINbIIE, a
panuyc OCHOBaHMS — B JIBa paza MeHblle, 4eM y nepsoro. Haiiaure o6beM BTOPOro HUIUMHpA.
2. Pangnyc ocHOBaHMsA IWIMHApA paBeH 2, BbicoTa paBHa 3. Haiinute mniomans OGokoBoi
MIOBEPXHOCTHU LIWJIMHAPA.
4. JlnMHa OKPYXXHOCTM OCHOBAaHHMs LMJIMHIApa paBHa 3, BbicoTa paBHa 2. Haiimute momanp
OOKOBOI IOBEPXHOCTHU LIMIMH]PA.

SR 5. Ilmomane oceBoro ceueHust IpuMHApa paBHa 4. Haligure momans

- .

« OOKOBOI TIOBEPXHOCTH IHJIHH/IPA.
. 6. Halinure 06beM yacTn LMIMHApa, H300paKEHHON HA PUCYHKE.

e 7. JlnuHa OKPYXHOCTH OCHOBaHUS IMHApa paBHa 3. Ilnomans GokoBoit
\ 0 MOBEpXHOCTU paBHa 6. HaliquTe BBICOTY IMIMHApA.

8. Ilmomagr OOKOBOW MOBEPXHOCTH LUIMHApPA pPaBHA 271', a JuamMerp
ocHoBaHMs — 1. HaiinuTe BBICOTY LIMUIMHIpA.
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Konyc:

1. Haligure miomaabs 60KOBOW MOBEPXHOCTH Tela, MOJYYCHHOTO TPU BPAIIEHUH IPSIMOYTOJIEHOTO

TPEyroJibHUKa C KaTeTaMu 4 ¢cM 1 7 cM, BOKpPYT OOJIBIIETO KaTeTa.

2. BricoTa kKoHyca paBHa 5 ¢M, a yroJi py BepIIMHE 0ceBoro ceueHus paBeH 120°. Haiiagute o0bem

KOHYyca.

3. BricoTa xonyca paBHa 12 cm, a ero oopa3syromias pasHa 13 cm. HaliquTe momaas moiHoi

IMOBCPXHOCTU KOHYCA.

4. KBazpat co cTopoHO# 3 ¢cM BpamaeTcsi BOKpYT cBoei quaronanu. Haaure miomans

IIOBEPXHOCTH TeJla BPALLECHHUs TeJla BPAILCHMS.
IMPAKTHUYECKAS PABOTA Ne 79

Ha3panue npakTuyeckoii padoTbl: Boiuucienue niowaou chepol u 00véma wapa.

Lenap paGoThbl: uCHONB3YyS paHee H3YUEHHBIM MaTepuan, HAayduTbCi peniath 3a7adyd  Ha

BBIUHCJICHHE 11011 chepbl U 00bEMa mapa.

PesyabTarsl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 4.1. BoiaBnsats AeeKThl aBBTOMOOUIBHBIX KY30BOB;

— [TIK 6.2. IlnanupoBaTh B3auMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEJICTBA

Y TIOBBIIIICHUE WX IKCILTyaTallHOHHBIX CBONCTB.
memanpeomemnwie. 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.
3Hanus: [Torstue o chepe, mape U UX OCHOBHBIX AIIEMEHTaX.

yMenusi: Berauciienue miomany chepsl 1 00bEMa mapa.

Xoa padoThI:

Duzypa Yepménc |Beauuuna Dopmyna
OxpyacrHocme I auna
OKpydHCHOCIU C =27k
C =aD
Kpyz ITaowade kpyza
2
§=mR
Cgpepa Il rowade
||cpeprer S =4aR’
Illap 067vém wapa 4
\% :?Jﬂ;
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Hlapoevikcecmenm

4acTh [1apa oTcekaemast OT
HEro Kakon-HuOy/Ib
IIOCKOCTBIO

/

>
;,,_\’
A

Oovem waposozo
cezmenma:

V= gnhz(sR — h),

rae V— o06beM mapoBoro
CErMEHTa;
R —panuyc mapa;
h —BrvIcOTa CcermMeHTa.

ITnowaos c&zmenmoeoﬁ

Yacru mapa
llIapomlﬁ ceKMbtﬁ cnoit

TEJO0, NOJIYyYEHHOE BpalllEHUEM
KpPYTOBOI'O CEKTOPA C yIJIOM,
MeHbIIMM 90°, BOKpYT IpsMOH,
coJeprKalieil OquH U3
OTrPaHUYMUBAOIINX KPYTOBOM
CEKTOp PalnyCOB

Obvem wapoeozo cekmopa:

V= gnth,

rae V— 006beM mapoBoro
CEKTOpa;
R —panuyc mapa;
h —BrIicoTa cekTopa

IInowaos Yionnoii

noeepxnocmu: noeepxnocmu:
Ssox. = 2TRA, S.. = TR(2h + V2Rh — h?),

e S0 — MIIOMIA
CErMEHTOBOW IMOBEPXHOCTH
mapa;

R —pannyc mapa;

h —BrIicOoTa cermeHTa

rae S, ;. — IJIoLaab MOJIHON
IIOBEPXHOCTHU LIAPOBOIO
CEKTOpa;
R —pannyc mapa;
h —BrIcoTa cermeHTa

4acTh 111apa, 3aKII0YCHHAs
MEXy IBYMS

napaJyieTbHBIMH CEKYIIIUMHU
IUIOCKOCTIMH

Obvem wapogozo cnos:

V =cmh® +om(R} + R)h,

rae V — o6beM mapoBoro
CcI1051;
R4 R, —paguycsl
OCHOBAHHUI CIIOS;
h —BrIcOTa CrOs

IInowaos loxoeoﬁ
noeepxmocmu:

SGOK. = ZTTRh,
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 =+2wm;
0) R=5cwm; r) R=2V/3cm
Jlano: Pewenue:
a) R=2mm; I[Tnomans cheps 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= %n 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= == |22 _ BT =9
41 4

Omeem: R = 9 cm?
3. Haiigure 00beM mapa, ecim paguyc R paBen 3 cm.

Jano: Pewenue:
R=3cu Dopmyna obvéma wapa: V = % - R3
‘ 4 4
V-? V=§'7T'33=§'7T'27=4-'7T'9=36T[CM2

Omsem: V = 361 cM?
4. HaiiguTe paamyc mapa, eciu odbeM mapa pasen 288m m3

Jlano: Pewenue:
V = 288m m° Dopmyna ob6véma 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. [Tnomans 6oapiIoro Kpyra mapa pasua 3. Haiiaure miomniaab MoBepXHOCTH LIapa.

2. Jlano nBa mapa. Pagmyc mepBoro mapa B 2 pasza Oosblie paguyca BTOporo. Bo ckonpko pa3
IJIOLIA/1b TIOBEPXHOCTH NEPBOIO 11apa OoJbllIe TUIONIA I IOBEPXHOCTH BTOPOro?

3. Bo ckonbko pa3 yBennuutcs o0beM Imapa, eciiy ero pajnyc yBeIUUuTh B TpU pa3a?

4. Pagmychl 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 IUIOIIAIbL
MOBEPXHOCTHU TIEPBOTO Iapa OOJIbIlIe IO TTOBEPXHOCTH BTOPOT0?

6. Pagnycel aByx mapoB paBubl 6 u 8. Haiimute panmyc mapa, mioniaas HOBEPXHOCTH KOTOPOTO
paBHA CyMMe ILIOIIAAeH TOBEPXHOCTEN JBYX JaHHBIX IIApOB.

7. B mape paguyca 15cMm npoBeIeHO CeUeHHE, TUIO0Ia/lb KOTOPOro paBHa 8171 cm 2 Haiinure o6bem
MEHBUIETO IIAPOBOT0 CETMEHTA, OTCEKAEMOT0 IIJIOCKOCThIO CEUEHMS.

8. Ha paccrosiHuu 9cM OT 1ieHTpa 11apa MpoBEIEHO CEYEHUE, JJIMHA OKPYKHOCTH KOTOPOTO paBHA
247n cm. Halinute 06beM MEHBIIIETO IApOBOTO CErMEHTA, OTCEKAeMOT0 INIOCKOCTHIO CEUEHUS.

9. JluameTrp miapa paBeH BBICOTE KOHYyca, OOpa3yollas KOTOPOTO COCTaBISET C IUIOCKOCTBIO
ocHoBaHus yron 60. Haiinute oTHOIIEHHE 00HEMOB KOHYCA U IIapa.

10. B koHyc, oceBoe ceueHue KOTOPOro €cTh MPaBUIIBHBIM TPEYroibHMK, BrucaH map. Haiinure
OTHOIIEHUE TUIOIIAIU cePhI K MIOMAI OOKOBOM MOBEPXHOCTH KOHYCA.

11. O6veM mwimMHIpa paBeH 967 CMSHJ'IOIHaL[B €ro 0ceBoro ceueHus - 48cm. ? Haiinute miomans
cdepbl, ONTMCAaHHOW OKOJIO MIJIUHPA.

12. JIuametp mapa paBeH BBICOTE LMJIMHJIPA, OCEBOE CEUEHHUE KOTOPOro €CTh KBaapar. Haiinmure
OTHOIIIEHWE 00bEMOB IIapa U IHJIUHIPA.

ITPAKTHYECKAS PABOTA Ne 80
Ha3Banue mpaktuueckoil padorwl: Buiuucnenue niowaou nogepxHocmu u 006vbEMa yceuenHou
nUPamMuobl U yceueHHo20 KoHycd.
Ienp padorbl: uCHONB3YysS paHEe M3YYEHHBIM MaTepuall, HAay4YuTbCsi pelaTh 3a7add  Ha
BBIUMCIICHHE IUIOIIAN TOBEPXHOCTH U 00bEMA YCEUEHHOI0 KOHYCA U YCEUEHHOW MUPaMUIBI.

Pe3yabTarsl:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 4.1. BoisaBasats qeexTsl aBTOMOOMIIBHBIX KY30BOB;

— 1IK 6.2. IInanupoBaTh B3aMM03aMEHAEMOCTD y3JI0B U arperaroB aBTOTPaHCIIOPTHOIO CPEJICTBA

Y TIOBBILIEHHUE UX KCILTyaTallMOHHBIX CBOMCTB.

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

MPP 02.

npeomemnsie: 11P6 09, I1P6 10, TTIP6 11, I1P6 12, [1Py 14, [1Py 15, IIPy 16.
3HaHus: [loHsTHE O yCceueHHOI nupamMuie, yceYeHHOM KOHYCE U MX OCHOBHBIX JIEMEHTaX.
yMeHusi: Boluncienue miomaan NoBepXHOCTH U 00bEMa YyCEUEHHOTO KOHYCa M YCEUEHHOMN
MAPaMU/IBL.

Xopn padoThr:
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YceueHHass nmpamMuaa

[nockocTb, NapannenbHas 0CHOBaHUIO MUPaMUALI, OTCEKaeT
ee Ha Noj,06Hy0 MMpamMuAYy 1 yCEUEHHYIO NMUpaMUY.

M
J_\\ MHoroyronsHukun A,B,C,D; nABCD -
/' f’ '; \ OCHOBaHWSA Y CEYEHHON MUPaMUAbI.
/1 X MepneHgukynap 0,0 — BbicoTa yceUYEHHON
fofh \\ MMpamMuzbl.
i

¥ [nowazab 60KkoBON NOBEPXHOCTM YCEYEHHOM
nupamMuabL: 1
S =5(P1+P3)l7

rae P, P, —nepumeTpbl 0CHOBaHWW,
/1 — anochema yceyEHHoW Nupammap!.

Box

¥  O6BEM yceuéHHON MMpamMuab!:

\% :%H(s1 L4488, 485,

rae Sy, S, — NnoLaamn 0CHOBaHMULA,
H — BblcOTa ycEYEHHON NUpaMUAbI.

IIpumep 1. Haiitu mnomaas 60KOBOM MOBEPXHOCTH YCEYCHHON TPEYTOJBHON MTUPAMHEIBI, €CITH OHA
MoJIyueHa M3 TMpPaBWIBHOM mNHpaMuibl ¢ OcHOBaHMeM 6 u amnodemoit 4 myrem OTCeueHUs
IJIOCKOCTBIO, POXOASIIEH Yepe3 CPeIHIO TUHII0 OOKOBBIX IpaHeil.

Pemenue. Ilo Teopeme o cpeaHeil JIMHUY MOTYYUM, YTO BEPXHEE OCHOBAHUE YCEUEHHOW MUPAMU/IBI

paBHO 6 i = 3, a ano(ema paBHa 4 - % = 2. Torxaa, o popmyie: Sgo = % (Py+P,)-h,
nonyuM Sgo = 7+ (33 +3-6) -2 =27

Ortser: 27.
YcedeHHBIN KOHYC

® dopmynbl:

V= %ﬂh(Rz +RR +R})

H s =z(R+R)I

no.noe. 2”(R+R1)I+WR2 +m’2

3pecb h — BbicoTa
yCeyeHHOro KoHyca; R u
R1— paguychbl ero
BEPXHEro U HUXHEro
OCHOBaHUn; | — ero
o6pasyouas

60K.noe.

Ipumep 2. Ilnomaar OOKOBOW MOBEPXHOCTH KOHyca paBHa 48m, a
MJI0maas OOKOBOM IMOBEPXHOCTH YCEUEHHOTO KOHYCa C TaKUMH Ke
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OCHOBAHHMEM U YTJIOM HaKJIOHA 00pa3yromiel K IMI0CKOCTH OCHOBaHMS paBHa 36m. Haiinute BbICOTY
YCEUEHHOTr'0 KOHYCa, €CJIM BBICOTA HCXOJHOTO KOHyca paBHa 10.

Pemenue:

[Tnomane GOKOBOW MOBEPXHOCTH MEHBINETO KOHYCA, KOTOPBIH JOMOIJHSACT YCEYCHHBIH KOHYC JI0
IIOJIHOTO, PaBHA PA3HOCTH UX IUIOIIAIEH TOBEPXHOCTEHU:
Sman=48n—-36m=12m.

OTHomIeHNE TUIOMAACH OOKOBBIX MOBEPXHOCTEH OOJBIIOTO U
MaJoro KOHYCOB DPaBHO KBajpaTy KodpduiumeHtra mnoaoodus
MEXy HUMH:

S 48m
O k2= —=4=k=2
Svan 12n
Torma BEICOTEI KOHYCOB OTHOCATCS IPYT K APYTY:
h60]1 — 10 — k=2
huan  Pwan
Torma hMa.n:5$hyceq:h60n_hMan:1 0—5=5

OTtBer: 5

3agaqu 419 CaMOCTOSITEJILHOIO PellIeHHs:

1. CTopoHBl OCHOBAHUU MPABUJIBHON YCEUEHHOM YEThIPEXYrojJbHOW mUpaMuibl paBHbl 4 U 6.
HaiinuTe mniomans OUAaroHaIbHOTO CEYEHUs, eciu OoKoBoe pedpo oOpazyer ¢ OOJbIINM
OCHOBAaHHUEM YTOJI, PaBHBIi 45.

2. Haiigute BBICOTY NpaBWIBHON YCEYEHHOW YETHIPEXYroJbHOM MHpPaMUABI, CTOPOHBI
OCHOBaHMH KOTOpoi paBHbI 14 u 10, a nuaronans paBHa 18.

3. B ocHoBaHMSX ycedyeHHOI NHUpaMuIbl MPaBUIbHBIE TPEYTOJIBHUKU CO CTOpoHamMu 2 u 6.
Ompenenure BHICOTY ATOW MUPAMHUJIBI, €CIIU €€ 00bEM paBeH 52.

4, OcHOBaHMSIMH NPAaBUIBLHON YCEUEHHOW MUPaMUJbI CIyKaT KBaApaThl CO CTOPOHAMHU a U b
(a>b). BokoBbie pebpa HaKIIOHEHBI K IUIOCKOCTH OCHOBAHUSI MOA yrioMm o. OmpenennTte BETHIHHY
IBYTPAHHBIX YIJIOB IIPH CTOPOHAX OCHOBAHUH.

S. B TtpeyronpHON ycedyeHHON mnupamuze BbicoTa paBHa 10. CTOpOHBI OJHOTO OCHOBaHMS
paBHBl 27,29 u 52, a mepumeTp Ipyroro ocHoBaHus paBeH 72. Ompenenure o0bEM yceueHHOU
MUPaMHU/JIbI.

6. B ocHOBaHMAX yCEYEeHHOM NHpaMUbl JIEKAT MPSMOYTOJbHBIE TPEYTOJIBHUKU C OCTPHIM
yriom 60. [MIOTeHy3bl 3TUX TPEYroJIbHUKOB paBHBI 6 U 4. BricoTa manHoi nupamunel. Haiiaure
00BEM YUEHHON MUPaMUbL.

7. CTopoHBI OCHOBAaHMI ITPABWIIBHOM YETBIPEXYrOJIbHOW YCEUEHHOW NMUpamMHuAbl paBHbI 4 U 4;
O0KOBast TpaHb HAKJIOHEHA K TUIOCKOCTH OCHOBaHUs MoJ yrioM 60. Haliaure momHyo MoBepXHOCTb
MUPaMMJIBI.

8. CTopoHBI OCHOBAaHHUS IPABWIIBHOM YETBIPEXYTOIbHON YCEUEHHONW MUPaMMJIbl OTHOCATCS, KaK
3:2. Beicota nmupamuasl paBHa 3. bokoBoe pedpo cOCTaBIsSET € MIOCKOCTHIO OCHOBaHUS yroi 60.
Haiinure 06b€M nmupaMubI.

9. BokoBoe peOpo mpaBUIIbHOM YETHIPEXYroJbHON yCeUeHHOW MupaMu/Ibl paBHO U HAKIIOHEHO
K TIJIOCKOCTH OCHOBaHUS moj yriom 60. J/luaroHans THpaMuabl MEPIEHIUKYISIpHA OOKOBOMY
peOpy. Haiiaure miomiaab MEHbIIEro OCHOBAHUS TUPAMMU/IBI.
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10. Paanycsl OCHOBaHMH yCEYEHHOI0 KOHyca paBHBI 3 ¢cM M 6 cM, a BbICOTa paBHa 4 cMm.
Haiinute o0O0pa3yromyio yce4eHHOro KOHyca, IUIOMAaJh OOKOBOW UM TOJHOM MOBEPXHOCTH
YCEYEHHOI'0 KOHYCA.

11. Hana tpanemuss ABCD, B kotopoii £ A=909 D =309BC = 3v3cm, CD = 6 cm.
Boruncnute miomans OOKOBON MOBEPXHOCTH YCEUEHHOTO KOHYCa, OOpa30BaHHOIO BpallleHUEM
JTAHHOW Tpareluu BOKpYr CTOpoHbl AB.

IMPAKTHUYECKAS PABOTA Ne 81
Ha3Banune npaktu4yeckoi padorel: Pacuem oOvema emMecmumocmit 6euecms.

Heab padornl: HayunThcs NpUMEHSTh paHee W3YUYEHHBIM MaTepuall, CBSI3aHHBIA C BBHIYMCICHUEM
00BEMOB MPOCTPAHCTBEHHBIX (DUTYP ISl pEIICHUS IPAKTHUECKUX 3ajad.
Pe3syabrarsl:
Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 4.1. BoisaBasats qedeKxTsl aBTOMOOMIBHBIX KY30BOB;
— IIK 6.2. IlnanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBILIEHUE UX KCILTyaTalluOHHBIX CBOMCTB.
memanpeomemnwte: 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 06, TTP6 09, I1P6 10, ITP6 11, ITP6 12, ITP6 14, I1Py 14, I1Py 15, TPy
16, ITPy 19.
3HAHHUA: [IOHIATHUE O IPOCTPAHCTBEHHBIX (PUTypax.
YMeHHUs1: IpUMEHEeHNEe GOPMYII JJIsl BBIYHCICHUS 00BEMOB IIPOCTPAHCTBEHHBIX (DUTYD.
Xox pa0doThI:
Hcnonb3ys MaTepuai npeabLAyIINX IPaKTHYECKUX padoT, PEIUTh IPAKTUUECKUE 3aJauH:
1. Erunerckue nupamuapl — JpeBHeEilllee M BMECTE C TEM
€IMHCTBEHHOE COXPAHUBIIEECS [0 HAIIUX JHEW 4YydO CBETa.
[Mupamuna Xeorica umeer GopMy MpaBUILHON YETHIPEXYTrOJbHON
nupamMuibl. BeicoTa mupamMuasl Ha CErOAHSAIIHAN JE€Hb COCTABISAET
138,75 M, ctopona ocHoBanus 230M. Berancnute 00beM MUpaMuIbI.
2. Bprancnure Komu4ecTBO He(TH B TOHHAX, HAXOMAUICHCS B IUCTEPHE IMJIMHAPHYECKON
(OpMBI, IMAMETpP KOTOPOii paBeH 22 M, a BbICOTa M, MIOTHOCTH HedTH 800 Kr/™°,
3. Tpu naryHHbIX KyOa ¢ pé€opamu 3cM, 4cM U ScM rieperiaBieHsl B ouH Ky0. Kakyio mmmny
uMeeT pedbpo 3Toro kyda?
4. Kaxoii 00beM MOJIOKa MOXKET BOWTH B TeTpamak B BUJAE MHPaMHJIbl, OCHOBAaHHUE KOTOPOMH
PaBHOCTOPOHHUI TPEYTOJBHUK €O CTOPOHOU 20cM, BBICOTOM 24CM.
5. Haiitu nuametp mMenHOU MpoBoJIokH, ecinu 30M mpoBoJIokH BecAT 121,21 U MIIOTHOCTh Melu
8,9r/cM®.
6. CKOJBKO MIAPHKOB JHAMETPOM B 1CM MOXHO OTJINTh M3 KyCKa CBHHIIA BECOM B | KT, eciu
wioTHOCTh cBUHIA 11,4 T/em?
7. CKOJIBKO JIUTPOB BOJBI BMEIIIAET BOJIOEM, UMEIOMNN (POPMY MPaBHIIBHOM YETHIPEXyTOJIHHOU
yCEUeHHOM MUpaMuIbl, €CIIU ITyOHHa ero paBHa 1,2 M, a CTOPOHBI 1 en

ocHoBaHu# — 10M u Sm?
8. Haiigure o0beM pgeranu, HM300paKEHHOW HA PUCYHKE (Bce -
JIBYTPAHHBIE YTIIbI — IPSIMBIE).

s 1cem
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

ABTOLIMCTEpHA ISl TEPEBO3KM MOJIOKa MMeeT (opMy LIMIWHApAa. BHYTpeHHHI auamertp,
Kotoporo paseH 1,4 M, a anuHa - 3,5 M. CKOJIBKO TOHH MOJIOKAa MOXHO HAaJIUTh B TaKylO
LIUCTEPHY, eCIH 3al0JIHUTH ee noBepxy? ITnotHocTs Monmoka 1032 kr/me,

B HMIHMHAPUYECKHUI cOCy I, B KOTOPOM HAaXOAMTCA 6 1M BOJIBI, OMYCTHIIH JeTajb. [Ipu 3Tom
YPOBEHB KHJIKOCTU B cocyze moausuics B 1,5 pasa. Uemy paBen o0bem aeranu?

Kyua mebnst umeer KoHUYECKy0 QopMy, panyc OCHOBaHHS KOTOpod 2M U oOpa3zyromast
3,5M. CKOJIBKO HA/J0 BO30OB, YTOOBI MEPEBE3TU BECh I1€0EHB, YIOKEHHBIM B JECSITH TaKUX
Kydax, eciu | M° meGHs BecuT 3 T ¥ Ha OIMH BO3 TPpy3aT 0,5 T.

[IpssMoyronbHBIN 30J10TOM JIMCT uUMeeT pasMepbl 4,7cm x 6,2cm u Becut 6,3r. Haitnute
TONIMHY JucTa (MIOTHOCTH 3010Ta 19,3r/cM1).

bak, umerommii GopMy mpaBMIIBHONW YETHIPEXYTOJIBHOM YCEUSHHON HHpPaMHJIbI, BMEIIAET
19001 Gensuna. Haiigure riyOuHy 3TOoro 6aka, eciu CTOPOHBI
ero ocHoBaHu#t paBHbl 60cm u 40cm.

XenesHomopokHass Hachillb JaHa B paspe3e (CM. 4epTéx);

pa3sMEpbl yKazaHbl B MCTpax. HaﬁTI/I, CKOJIBKO KY6I/I‘ICCKI/IX

METPOB 3eMJIM MPUXOAUTCS Ha 1 KM HACBIINH. rlf 14
BuyTpenHuii nuamerp 4yryHHOro moJjioro mapa 8cM, a BHemHui 10cMm. Haiitu Bec mapa
(m1oTHOCTH uyryHa 7,3r/cMd).

CrakaH4uK JUI1 MOPOKEHOTO KOHUYECKOH (opMbI iMeeT 12¢cM TiyOuHY M SCM 10 TuameTpy
BepxHel yacTh. Ha Hero cBepxy MOJIOKWIN J1BE JIOKKH MOPOXKEHHOTO B BHJIE ITOJIyLIApHUN
nuamerpa ScM. IlepenosHuT 11 MOpOKEHOE CTaKaHUUK €CJIH IT03BOJIUTh EMY PacTasiTh.
CBuHLOBass Tpy0a C TOJIIMHOW CTEHOK B 4 MM HUMEeT BHYTpeHHUH auametrp 13 mwm.
CKOIBKO BECAT 25 M 3TOU TpYOBI, €CIU MIIOTHOCTH CBUHIIA 1 1,4r/cm>?

Ha nonke B Mara3uHe CTOST /Be€ OaHKM LMIMHIPUYECKOH (POPMBI 3eMISITHUYHOI'O BapeHbs
OJTHOTO U TOTo ke copTa. OHa OaHKa B 2 pa3a BbIIIE JPYroi, HO 3aTo €€ quaMeTp B 2 pasza
MeHblle. Boicokass O6anka crout 23 neHTa, a Hu3Kas 43 nenra. Kakyroo u3 0aHOK KymHTb
BeITOTHEE?

Cror cena umeer (GpopMmy LMWIMHJIpa ¢ KOHUYECKUM BepxoM. Paguyc ero ocHoBanus 2,5 M,
BbICOTa 4M, NMPUYEM IWIMHIPUYECKAs: YacTh CTOra MMeEeT BbIcOoTy 2,2 M. OmnpenenuTth Bec
ctora (m1otTHOCTh cena 0,03r/cm®).

CranbHoit Ban, umeromuit 1,40 M quunet u 0,083 M B Auamerpe, 00TauuBaeTCsl HA TOKAPHOM
cTaHke, npuuém ero aumamerp ymeHbmaerca Ha 0,003 M. CkonbKO OH TepsieT B Bece
6rnaronaps o6Touke? (MIOTHOCTH cTany 7,4r/cM°)

IMPAKTUYECKAS PABOTA Ne 82

Ha3panue npaxktuyeckoil padotbl: //pumvepsi cummempuii 6 npogeccusx u cneyuanrbHOCmsx

MexXHol10cu4ecKoco I/lp()(i)l/l]l}l.

eab padoThI:

Pesyabrarnl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 4.1. BoiaBnsaTh AeQeKTbl aBTOMOOUIBHBIX KY30BOB;

— 11K 6.2. IInanupoBaTh B3aMMO3aMEHSAEMOCTD y3JI0B U arperaroB aBTOTPaHCIIOPTHOIO CPEJICTBA

Y TIOBBIIICHHUE UX AKCILTyaTallHOHHBIX CBOMCTB.
memanpeomemnwie: MPII 01, MPIT 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
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npeomemnsie: 11P6 01, I1PG 06, TTP6 09, I1P6 10, I1P6 11, ITP6 12, ITP6 14, I1Py 14, I1Py 15, TPy
16, I1Py 19.

3HAHMSA: TIOHITHE CUMMETPHUH U €€ BUJIAX.

YMEHHSI: TIOCTPOSHUE CHMMETPUYHBIX (huryp.
Xopn padorhl:
B naubGomnee obmem Buze moj "cumMMeTpuen' B MaTeMaTHKE MOHUMAETCS TaKoe MpeoOpa3OBaHUE
MPOCTpaHCTBA (IJIOCKOCTH), MPU KOTOPOM Kaxk[ash Touka M NepexoauT B Jpyryro Touky M’
OTHOCHUTEJILHO HEKOTOPOM TUIOCKOCTH (MW TpsAMOM) a, Korga oOTpe3ok MM' sBisercs
MEPIEeHIUKYISAPHBIM IIOCKOCTU (WM MPsAMOI) a u nenutcs ero nomonaM. [lnockocts (nmpsmast) a
HA3BIBACTCS MPU ITOM IUIOCKOCThIO (WM OChIO) cuMMeTpuH. K (yHIaMEHTAIBHBIM TOHSTHSIM
CUMMETPHUU OTHOCSITCS IJIOCKOCTh CUMMETPUU, OCh CUMMETPHH, LEHTP cCUMMETpHUH. [110CcKOCThIO
cumMMeTpun P Ha3bIBaeTcs Takasi MJIOCKOCTh, KOTOpasl IenuT (Urypy Ha JBE 3€PKAIBHO PaBHBIE
4acTH, PACIIOJIOKEHHBIE IPYT OTHOCUTEIBHO JPYra TaK, Kak MPEAMET U €ro 3€pKaJIbHOE OTPaKEHUE.
Buapl cummerpum.
LenTpajsbHas cuMMeTpHs
CummeTpusi OTHOCHUTEIIBHO TOYKH WM IIEHTpajdbHas CHUMMETPUS — JTO TaKO€ CBOMCTBO
reoMeTpuyeckord ¢GuUrypol, Korja Jt000H TOYKE, PACIOIOKEHHOMW MO OJIHY CTOPOHY II€HTpa
CUMMETPHUH, COOTBETCTBYET JIpyTras TOUKA, PACIIOIOKEHHAs 110 IPYryro CTOpoHy neHTpa. [lpu stom
TOYKHU HAaXOJATCS Ha OTPE3Ke MPAMOM, TPOXOASILIEH Yepe3 LEHTP, ASIAIIMN OTPE30K MOMOJIAM.
IIpaxmuueckoe 3a0anue.
Hanel Touku A, B u M. llocTpoiiTe TOUKY, CUMMETPUUHYIO TOYKE M OTHOCUTEIBHO CEPEIUHBI
oTpe3ka AB.
Kakue u3 crieqyronux OykB uMeroT HieHTp cummerpuu: A, O, M, X, K?
WMeroT i IeHTp CUMMETPHH: a) OTPE30K; 0) JIyd; B) mapa MepeceKarouXcs MPSIMBIX; T') KBaIpaT?
OceBasi cummerpust
CumMMeTpHsi OTHOCHUTEIBHO TMpsIMOM (MJIM oOceBas CHUMMETpUsl) — 3TO TaKoe CBOMCTBO
reOMeTpUUYECKOi (GUTYpPBI, KOT1a JH000i TOUKe, pACIOI0KEHHOM MO OIHY CTOPOHY MPSIMOH, BCeraa
OyIeT COOTBETCTBOBAThH TOYKA, DACIOJIOKEHHAas MO JPYryld CTOPOHY MpsIMOW, a OTpPEe3KH,
COEUHSIONINE 3TH TOYKHU, OYAYT MePIEHANKYISIPHBI OCH CHMMETPUH U ACISATCS €F0 TOTMOJIaM.
Ilpaxmuueckoe 3a0anue.
JlaHbl 1B€ TOYKU A U B, CHMMETPUYHBIE OTHOCUTEIILHO HEKOTOPOU npsiMoi, n Touka M. [Toctporite
TOYKY, CHAMMETPHYHYIO TOUYKE M OTHOCUTEIIBHO TOM 7K€ MPSMOM.
Kaxkue u3 cnenyrommx 0ykB umeroT och cummetpuu: A, b, I', E, O?
CKoJbKO Ocelt CUMMETPUH UMEET: a) OTPE30K; 0) mpsmas; B) 1yd?
CkonbKo oceil cuMMEeTpuH UMeeT PUCYHOK? (cM. puc. 1)

Puc. 1
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3epkajibHasi CHMMeTPHUSA

Touku 4 1 B Ha3bIBAIOTCS CHMMETPUYHBIMUA OTHOCUTENIBHO IIOCKOCTH ¢ (TNIOCKOCTh CUMMETPHH),
€CJIN IJIOCKOCTh O IPOXOJUT Uepe3 CEpeANHY OTpe3Ka AB U NepneHAUKYIsIpHA K 3TOMY OTPE3KY.
Kaxxnast Touka MiaoCcKOCTH o CYMTACTCS CHMMETPHYHON cama cede.

IIpakmuyeckoe 3a0anue.

Haiinute koopauHaThl TOYEK, B KOTOpbIC epexoaaT Touku A (0; 1;2), B (3; -1; 4), C (1; 0; -2) npu:
a) LEHTPaJbHOM CHMMETPUU OTHOCUTEIIBHO Hadaja KOOpIuHaT; O) OCeBOW CHUMMETPHUH
OTHOCUTEJIBHO KOOPAMHATHBIX OCEH; B) 3€pKaJbHOH CHMMETPUM OTHOCHTEIBHO KOOPAMHATHBIX
IIJIOCKOCTEM.

B nipaByto uiu J1eByI0 nepuaTKy NEepexXoquT MpaBas NepyaTKa Ipy 3epKaJIbHOU CUMMETPUN? OCEBOM
CUMMETpUU? LEHTPAIbHONH CUMMETPUN?

Ha pucynke mokaszaHo, kak nudpa 4 orpaxaercs B AByX 3epkayiax. Yto OyneT BUIAHO Ha MeCTe
3HaKa BOIIPOCA, €CIIM TO K€ camMoe caenath ¢ uudpoii 5? (cm. puc. 2)

Ha pucynke nokasano, kak cinoso KEHI'VPY orpaxaercs B 1Byx 3epkanax. UTo NmOJIyduTCs, €CIH
TO K€ camoe TpojenaTh ¢ unciiom 20107 (cMm. puc. 3)

4|p 5]
Rk

Puc. 2

KEHTYPY|VIVTHI 2010
|KRdRIHI ?

Puc. 3

1. UnnuBuayansHoe: JOCTPOITe, MPUMEHHUB OCEBYIO CHMMETPHIO (CM. puc. 3).

o — qp oo
AN
I S A S SR
.

Puc. 3

2. [loctpoiite purypy, CHMMETPUYHYIO JAaHHOW OTHOCUTENIBHO: a) TOUKH; 0) mpsmMoii (cM. puc. 4,
5).
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3.

4.

Puc. 4 Puc. 5

TBopueckoe 3ananue: «B Mupe )KUBOTHBIX». Hapucylite mpeacraBuTens U3 Mupa >KMBOTHBIX U
IIOKaXXUTE OCb CHMMETPHH.

OTBeThTE Ha BOIIPOCHL:

1) TIlouemy xe B mpupoze uaput cummerpusi? [louemy CHMMETPUYHO BCE )KUBOE OT
MHUKPOOPIaHU3MOB 0 YeJI0BeKa?

2) IlpuBenute npuMepbl CHMMETPUH B apXUTEKTYpPE, CKYJIBITYPE, )KUBOIIKUCH, JTUTEPATYpE,
MY3bIKE, TAHLAX.

3) TI'me mpuMeHsieTcsi CHMMETpUS y Bac B ipodeccuun?

HPAKTHYECKAS PABOTA Ne 83
Ha3BaHue npakTuyeckoii padoTwl: /loocuem uucia pazmewenuil.

Leabp padoThl: 3aKpenuTh HABBIKM BBIYHCICHUS YMCIa KOMOWHAIMA C TIOMOIIBIO (DOpMyITsI
pa3MeEIIECHU.

PesyabTarsl:

Dopmupyemovie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 4.1. BeiaBnsats AeeKThl aBBTOMOOUIBHBIX KY30BOB;
— [IIK 6.2. IInanupoBaTh B3auMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPE/ICTBA
Y TIOBBIIIEHUE UX HKCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: 11P6 08, [1Py 02, [1Py 03, I[Py 04, ITPy 12, I1Py13, 1Py 18.
3HAHMS: TIOHATHE pa3MEIICHUH.
YMEHHUS: IPUMEHEHHE (POPMYJIBI pa3MEIeHUH TTPU BBIUYMCIICHUHN YK CIIa KOMOWHAIIMN.
Xopn paborsr:
Omnpenesnenune. Pazmewienuamu v3 N BIEMEHTOB MO M Ha3bIBAIOTCS TAKUE COEIUHEHMS,
KOTOpBIE OTIMYAIOTCS APYT OT ApYyra JINO0 CaMUMU dJIEMEHTaMH, THOO TOPSAKOM UX CIIEOBAHHUS.
m n!
> -m
Ipumep. Ilpu paccrenoBaHUU XHILIEHUS YCTAHOBJIEHO, UYTO y NMPECTYMHUKA CEMU3HAYHBIN
TeneOHHBII HOMEp, B KOTOPOM HHM OAHA Iu(ppa HE MOBTOpsieTcs M HeT Hyns. CiemoBarenb,
noJsiarasi, 4To mepedop STUX HOMEPOB MOTPEOYET OJHOTO-ABYX YacOB, JOJOXKWI O PACKPHITHH
npectyruieHus. [Ipas nu on?

o 4

Pemenune. Ynciio HOMEpPOB paBHO YHCITY pa3MElICHUN U3 9 3JIEMEHTOB 1O 7, T.€. paBHO A7 .

9 1.2.3.4-5.6-7-8-9
(9-7) 1-2

Jaxe ecnu Ha MPOBEPKY OJHOTO HOMEpa TpaTuTh | MUHYTY, TO Ha Bce yhnet 3024 yaca winu

ITo popmyie nomydaem A/ = =3.4-5.-6-7-8-9=181440 HOMEpOB.

126 cytok. Takum oOpa3om, ciie1oBaTeIb — HE MPaB.
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3agaHus AJ151 CAMOCTOSITE/ILHOTO PellleHusI:

1. Cxonbkumu ciocob0aMu MOKET Pa3MECTHTHCS CEMbSl U3 TPEX YEIIOBEK B YETHIPEXMECTHOM
KyIIE, €CIIM IPYrUX [acCaXKUpPOB B KyI€ HET?

2. U3 30 yuacTHMKOB coOpaHHs HaJo BBIOpaTh mpezcenarens u cekperaps. CKOITBKUMHU
CIOCO0aMM 3TO MOXHO CJIENaTh?

3. Ha cranmuu 7 3amacHpix mytedl. CKOJBKMMHU CIIOCOOAMH MOYKHO pPacCTaBUTh Ha HUX 4
noe3na?

4. CkonpKuMHU cmocobamMu 6 CTYAEHTOB, CHAIOIIUMX OK3aMEH, MOTYT 3aHSATh MecTa B
ayAUTOPUH, B KOTOPOIl CTOUT 20 OJJHOMECTHBIX CTOJIOB?

5. Ha ctpanune amsboma 6 cBoOomHBIX MecT st (ororpaduii. CkombkuMu crocobamu
MOJKHO BIIOXKHTH B CBOOOJHBIE MecTa: a) 2 dororpaduu; 6) 4 dororpaduu; B) 6
¢dororpadmii?

IHPAKTHYECKAS PABOTA Ne 84
Ha3Banue npakTuuyeckoii padorul: /loocuem yucna covemanuii.
Heap padoTbl: 3aKpenuTh HABBIKM BBIYMCICHHUS YWCIAa KOMOMHAIMA C TOMOIIBIO (DOpMyIbI
COYETaHUH.

PesyabTarsl:

Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 4.1. BoiaBnsats AeeKThl aBBTOMOOUIBHBIX KY30BOB;
— IIK 6.2. IlnanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBIIIICHUE WX SKCILTyaTallMOHHBIX CBOMCTB.

memanpeomemnwie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: 11P6 08, [1Py 02, [1Py 03, TPy 04, ITPy 12, I1Py13, 1Py 18.

3HAHMS: TIOHATHE COYETAHUMH.

YMEHHUS: IPUMEHEHHE (POPMYJIBI COUETAaHUM MPU BEIYUCICHUN YUCIIa KOMOMHAITHH.
Xox pa0doThI:

Omnpeneaenune. Couemanuamu U3 N 3JIEMEHTOB IO M HA3BIBAIOTCS TAKUE COCAUHEHUS,

KOTOpBIE OTIMYAIOTCS IPYT OT Apyra XoTs Obl ogHuM 31emMeHToM. ([ToaMHOKecTBa, OTIUYAIOIIHECS
JPYT OT Apyra TOJBKO MOPSAIKOM CIIEOBAHUS SJIEMEHTOB, HE CUMTAIOTCS PA3TUYHBIMHU. )

(V) m
Yucso coueTanuii u3 N 5JIeMeHToB 110 M o6o3Hayaetcs cumsosiom C' 1 BBIUKCISETCS 11O
bopmyre:

Cr = Al__ N
P (n—m)im!

m

IIpumep. B mraTe mpokypaTypbl 00JaCTHOTO IIeHTpa umeeTcs 16 cnenoBateneit. CKOTbKUMHI
croco0aMu MOKHO BBIOpaTh 2 W3 HUX JUIS MPOBEPKH ONEPATUBHONH WH(MOPMAITUU O TOTOBSIIEMCS
MPECTYTUIEHNN?

Pemenne. Crioco60B CTOIBKO, CKOJIBKO CYIIECTBYET JIBYXDJIEMEHTHBIX MMOJAMHOXKECTB Y
MHOECTBA, COCTOAIIETrO U3 16 AIIEeMEHTOB, T.€. UX YUCJIO PAaBHO

2 16! _16:15-14-13-..-1 = 15-16 =120, T.e. Bcero 120 cmoco6oB BeIOOpa

C16: =
(16 —2)12 14-13-..-1-2-1 2

clieioBaTelIeH.

3agaHus 1J1sl CAMOCTOSITEIbHOIO PelICHHs:
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1. Berperunuch 11 Gpyr60ommcTOB M 6 XOKKEUCTOB, M KAXIBIA CTAJ TI0 OJHOMY pa3y UrpaTh C
KQKBIM B IIAIITKH.

a) CKoJIbKO BCTped ObLI0 MeXAy GyTOonucTamu?

6) CKoJbKO BCTpeY OBLIO MEXKITY XOKKEUCTaMU?

B) CKoJIbKO BCTped ObU10 Mexy (pyTOOMMCTaMU M XOKKEHCTaMU?

r) CKOJIBKO BCTped ObLIO BCEro?

2. B otnene paboTaroT 5 BeAynux M 8 CTapIInX HAYYHBIX COTPYIHUKOB. B KOMaHIMPOBKY HAI0
MOCJIaTh JIBYX BEIYIIHUX M TPEX CTAPIIUX HAYUYHBIX COTPYIHUKOB. CKOJIBKUMHU CIIOCOOAMU MOKET
OBITh clieJIaH BBIOOP COTPYAHUKOB, KOTOPBIX HAJ0 MOCTIATh B KOMaHIUPOBKY?

3. CkonbkuMH crioco0amu rpymmy u3 12 denoBexk MOXKHO pa3OUTh Ha JIBE TPYIIIBL: a) 110 4 1 8
4enoBeK; 0) mo 5 u 7 yenmoBek?

4. B npaBuibHOM 17-yrojapHUKe IPOBEIN BCE JUATOHAIIH.

a) CKOJIbKO BCETO MOMYYUIIOCh OTPE3KOB?

0) CxonbKO UMeeTcst CTOPOH?

B) CKOJIBKO MPOBENU AUAroHanei?

r) CKOJIbKO BCEro AMaroHasneil B BBITYKIOM N-YroJbHUKE?

5. Berpetunuck HECKONBKO YETIOBEK M CTaIH 3JI0POBAThCA APYT ¢ APpyrom. M3BeCTHO, 4TO
pykonoxaruid 6b1510 0T 60 10 70. CKOIBKO YEIOBEK BCTPETHIINCH, €CIIU U3BECTHO, YTO:

a) KaXJIbIii 3I0POBAJICS C KaXKJIbIM;

0) TOJBKO OJIMH YEJIOBEK HE 3[J0POBAJICS HU C KEM;

B) TOJIBKO JIBOE HE IMO3/IOPOBAIACH MEXKTY COOOM;

T') YeTBEPO MO3I0OPOBAIUCH TOIBKO MEX]Y COOOH.

ITPAKTUYECKAS PABOTA Ne 85
Ha3Banue npakTuyeckoii padorwl: [loocuem yucia nepecmaHoBox.
Iesb paGoThl: HAYUYUTHCS PEIIATh 33a4l HA BBIYUCIEHHE YMCIIa KOMOMHAIMM C HCIIOJIB30BaHUEM
(bopMyIIbI TEPECTaHOBOK.

Pe3yabTarsl:

Dopmupyemovie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 4.1. BoisaBasats qeexTsl aBTOMOOMIIBHBIX KY30BOB;
— IIK 6.2. IInanupoBaTh B3auMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEJICTBA
Y TIOBBIIICHUE UX HKCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnote: 11P6 08, [TPy 02, 1Py 03, [1Py 04, I1Py 12, I1Py13, I1Py 18.
3Hanus: [ToHsTHE O IEpecTaHOBKAX.
yMeHus: Beruncnenue yncia KoOMOMHAIMK ¢ TOMOIIBIO (DOPMYJITBI IEPECTAHOBOK.
Xopn padoThr:
Ilepecmanoskamu W3 N 3IEMEHTOB HA3BIBAIOTCS TAKWE COEIUHEHUS U3 N BJIEMEHTOB,
KOTOpBIE OTJINYAIOTCS APYT OT APYTa JUIIb HOPSIKOM clieoBanus siaemento. P =Nl
Ilpumep 1. 3amok ceiiba OTKpHIBaeTCS, €CIIM BBEJCHA TMpaBWIbHAS KOMOWHAIIHS.
[IpecTynmHUK MBITaeTCs OTKPHITH ceiid), Habupas koa Haymaady. OH 3HAET, YTO KOJI COCTOUT U3 udp
1,2, 3,4, 5, 6 0pu yciOBHH, UTO BCE YUCIIA HE MOBTOPSIOTCS U mocieaHei ssusercsa 5. CKOIbKO
MONBITOK €My IPUAETCS CAENATh.
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Pemenne. Tak Kak 4MCIO IATH JOJDKHO CTOATH HA MOCIEOHEM MECTE, TO OCTaJbHBIC IAThH
1u(p MOTYT CTOSTh Ha OCTABIIMXCS MeCTax B 000M nopsiake. CrenoBaTeabHO, KOTHYECTBO KOI0B
13 IIECTU3HAYHBIX YHCE, C IIATEPKOM HA KOHIIE, PABHO YMCIIYy IEPECTAHOBOK U3 IIATH 3JIEMEHTOB,

Te. P, =5=5-4.3-2.1=120.

5

Ipumep 2. CkonbKUMHU CIIOCOOAMU MOXXHO PAcCTaBUTh JEBATh PA3IMYHBIX KHUT Ha MOJIKE,
4TOOBI ONPEICTICHHBIC YEThIPE KHUTU CTOSUIN PSAI0M?

Pemenune. bynem cunrtath BBIAETICHHbIE KHUTU 3a OJHY KHMTY. Toraa yxe A IIECTH KHHUT
cyuiectByeT Pe=6!=720 nepectanoBok. OHaKO YETHIPE ONPEAEICHHBIE KHUTHU MOKHO IIE€PECTaBUTh
Mexay coboit P4=4!=24 cnocobamu. [1o mpaBmily yMHOKEHHUS UMEEM

Pg-P, = 720 -24 = 17280.
3agaum AJ19 CAMOCTOSITEJILHOTO PeleHHs:

3agaua 1: CKOJBKO Pa3IMYHBIX YETHIPEX3HAYHBIX YHCET MOXKHO cocTaBuTh U3 nmudp 0, 1, 2, 3,
ecii Kakaast nugpa B n300payKeHUH YHCIIa BCTPEYaeTCsl OJMH pa3?

3agauya 2: CKOJBKUMHU CIIOCOOAMU MOXHO OOUTH 6 CTYJIbEB TKaHBIO, €CIIM UMEIOTCS TKaHH 6
Pa3IUYHbBIX [[BETOB U BCE CTYJIbsI JOJDKHBI OBITH PA3HOTO LIBETA.

3agava 3: J[ayHMK BbLIEIMII HAa CBOEM y4YacTKe CeMb I'PAJOK I BBIPALIMBAHUS OBOILEH, T.K.
X04YeT MMETh CBOU MOMHJIOPHI, OTYpLbl, Hepel, JyK, YeCHOK, cajaT MW Kabauku. Kaxapiii Buj
JIOJKEH MMETh OTIENbHYIO Ipsiiky. CKOJIBKMMHU CIOCO0aMH OH MOJKET PAcHONIOXKHUTh IPAIKU IS
nocajaku?

3agaua 4: Ilaccaxxupckuif mO€3l COCTOMT U3 Tpex OarakHblX BaroHOB M BOCHMHU
KynmupoBaHHBIX. CKOJIBKUMH CHOCO0AMH MOKHO C(OPMHPOBATH COCTaB, €CIM OaraKHbIE BaroHbI
JOJDKHBI HAXOUTHCS B €ro Havase?

3apgaua 5: B nepBenctBe kpas nmo ¢yroosy yuyactByroT 11 xomann. CKOJIBKO CyIIECTBYET
Pa3NIUYHBIX CIOCOOOB paclpeaesieHUs] MECT B TaOJHIle PO3BITPHIIIA, €CIIM Ha MEPBOE MECTO MOTYT
MPETEH/10BaTh TOJIBKO 4 onpeseeHHbIe KOMaH bl?

3agauya 6: YeTblpe ManbuMKa M YeThIpe JEBOYKU PAcCaXMBAIOTCA B Psii HA BOCEMb MOAPSA
PAacIIONIOKEHHBIX MECT, MPUYEM MaJbYMKH CaJSITCS HAa YETHBIE MECTa, a JCBOYKH — HA HEUETHHIE.
CKoJIbKUMU CITIOCOOaMU OHU MOTYT 3TO C/eNaTh?

3agaua 7: CKOJIbKMMHU CIIOCOOAMHM MOXHO MOCAJANThH 3@ KPYIJIBIM CTOJN TpeX MYXYHMH U Tpex
KCHIIMH TaK, YTOOBI HUKAKKE J[Ba JIMIIA OJTHOTO MOJIa HE CHJIENN PI0oM?

ITPAKTHYECKAS PABOTA Ne 86
Ha3zBanue npakTuyeckoii padorbl: Pewenue 3a0au na nepedop 8apuanmos.
Heab padorhl: 3akpenuTh HaBBIKM TNPUMEHEHUS KOMOMHATOPHBIX (OPMYN TMpH peleHUH
MIPUKJIAHBIX 3a]1a4.

Pe3yabTarsi:

Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooeprycanue):
— TIK 4.1. BoisaBasTs qeexTsl aBTOMOOMIIBHBIX KY30BOB;
— 11K 6.2. IInanupoBaTh B3aMMO3aMEHSAEMOCTD y3JI0B U arperaroB aBTOTPAaHCIIOPTHOI'O CPEJICTBA
Y TIOBBILIEHHUE UX KCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 08, [1Py 02, [TPy 03, TTPy 04, ITPy 12, ITPy13, ITPy 18.
3HaHus: [loHsTHE O MEpecTaHOBKaX.
yMeHusi: Beruucnenue yncna KoMOWHAUN ¢ TOMOIIBIO0 (POPMYIT U ITPaBHJI KOMOMHATOPHUKHU.
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Xox pabdoThI:

/{Ba OCHOBHBIX NPaBHJIa KOMOMHATOPHOM TeOPpUH

Teopusi KOMOMHATOPUKH 3FKICTCS HA JIBYX OCHOBHBIX MPHUHIMIIAX — ATO MPABWIO CIOXCHHS U
MIPABWIJIO YMHOXKEHUs. PaccMoTpuM uX moipoOHee.

IpaBuio ciaoxenus: [lyctb 00beKT A MBI MOXEM BBIOpAaTh U3 MHOXKECTBA M croco0amu, a
00bekT B M0kHO BBIOpATh N crioco0amMu, TO 00bEKT «A+B» M0OXkHO BBIOpaTh M+N criocobamu.
Paccmotpum npumep — nycms 6 00HoM Awuke ecmv M WAPUKOs, a 60 8MOPOM Aujuke — N UAPUKO8.
CKonbKUMU CROCOOAMU MOJCHO 8bIMAUUMb WAPUK U3 00HO020 3mux Aujukog. OUYeBUIHO, YTO
OJ1IH mapuk MOKHO J0CTaTh M+N criocobamu.

IIpaBuwio ymHo:xkenus: Ilyctb oObekT A BeIOMpaeTcss M crnocobamu, o0BbeKT B BeIOMpaeTcs N
criocobamu, TO o0a o0BeKTa MOKHO BEIOpaTh mn croco6amu.
Bce odenp nmpocTo — Kaxablii u3 M crocoboB BEIOOpa 00bEKTa A KOMOMHUPYETCS C KaXAbIM U3 N
croco0oB BbIOOpa 00bekTa B, TO €cTh KOJMUECTBO CIIOCOOOB MPOCTO YMHOXKAETCS APYT HA ApYTa.
PaccmoTpuM mpocToit mpHMEp: CKOabKO uucen modcHo cocmasums uz yugp 0,1,2,3,4,5,6,7,8,9,
eciu YUCII0 O0NAHCHO ObIMb O8Y3HAUHBIM !

MoxHo coctaBuTh 90 yncen — nepByro 1udpy yucia (00beKT A) MoxkeM BeIOpaTh 9 crocobamu,
TaK KaK YMCJIO HE MOXKET HAuMHAThCA ¢ Hynd. Bropyto nmudpy uncna (06bekt B) Moxkem BpIOpaTh
10 cnocobamu, Tak kak y Hac ecth 10 mudp. Utoro nonydaercs 9+x10=90 yucenn.

3aa4u ISl CAaMOCTOSATEIBHOTO PEIICHHUS:

3agaua 1. Y mambl 2 s610ka u 3 rpymu. Kaxaplii 1eHs B TeUeHUE 5 THEH MOAPSA] OHA BBIAAET 10
onHoMmy GpykTy. CKOIBKUMHU CIIOCOOAMU 3TO MOKET OBITh ClieJIaHo?

3agaua 2. [Ipennpustie MOXET MPEIOCTaBUTh pabOTy MO OIHOM CrenruaibHOCTH 4 >KEHIIMHAMU,
no Apyroil - 6 MyX4WHaM, MO TpeThbe - 3 paboTHUKaM He3aBUCUMO OT moja. CKOIbKUMU
croco0amMy MOYKHO 3aITOJTHUTh BaKaHTHBIE MECTA, €CIIM UMEIOTCs 14 IpeTeHIeHTOB: 6 )KEeHIIMH U §
MYKUUH?

3apaua 3. B maccaxupckom moe3ne 9 BaroHoB. CKOJBKUMH CIOCOOaMHM MOXHO PaccaauTh B
nmoesze 4 JeraoBeka, IMpH YCJIOBUH, YTO BCE OHU JIOJDKHBI €XaTh B PA3JIMYHBIX BaroHax?

3agaua 4. B rpymnmne 9 yenoBek. CKOIbKO MOKHO 00pa30oBaTh Pa3HBIX MOATPYII MPHU YCIOBUHU, YTO
B MOATPYIIY BXOJIUT HE MEHee 2 YeloBeK?

3agaua 5. ['pynny u3 20 CTYyIeHTOB HYXKHO pa3feNuTh Ha 3 Opurajbl, IpUuyYeM B MEPBYIO Opuramy
JOJKHBI BXOAWTH 3 YeloBeKa, BO BTOPYID — 5 U B TpeThto — 12. CKONBKUMH CIOCOOaMH 3TO
MOJKHO CIIeNaTh.

3apaua 6. Jlyis yuactust B KOMaHie TpeHep otOupaeT 5 manbunkoB u3 10. CkoabKkuMu criocodamu
OH MOeT C(hOPMUPOBATH KOMAaH/IY, €CITH 2 OMPEICIICHHBIX MAIBUHKA JJOJDKHBI BOUTH B KOMaHTy?
3agaua 7. B maxmaTHOM TypHUpPE MPUHUMAIH Y9acThe 15 MaxMaTucToB, MPUYEM KaX bl U3 HAX
CBITPAJT TOJIBKO OJHY MAPTHIO ¢ KKJIBIM U3 OCTAIBHBIX. CKOJBKO BCETO MapTUH OBUIO CHITPAHO B
3TOM TypHUpe?

3agaua 8. CkoNbKO pa3ianyuHbIX ApoOel MOKHO COCTaBUTh U3 uucen 3, 5, 7, 11, 13, 17 Tak, 4ToObI B
KOKIYI0 Ipo0b BXOAMIN 2 pa3nuuHbIX yncia? CKONBKO cpeid HUX OyJeT MpaBUIBHBIX Apo0Oeit?
3agaua 9. CKOIBKO CIOB MOXKHO TIOJYYUTh, epecTaBiisis OykBoI B cioBe ['opa u UHCTUTYT?
3agaua 10. Kakux umcen or 1 go 1 000 000 Gonbiie: TeX, B 3alUCH KOTOPHIX BCTpPEUaETCs
¢IMHHUIIA, WIIA TeX, B KOTOPBIX OHA HE BCTpeUaeTCs?

MPAKTUYECKAS PABOTA Ne 87
Ha3panue npakTu4eckoi padoTbl: Buinonnenue onepayuii HA0 CIy4auHbIMU COObIMUAMU.
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ean padoThl: 3akpenuTh HABBIKU BHITIOJIHEHUSI OTNIEpaIiiil HaJ CIy9aiiHBIMUA COOBITHSIMH.
Pe3yabrarhi:

Dopmupyemuvie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— TIK 4.1. BeisBasats aedeKThl aBBTOMOOMIBHBIX KY30BOB;
— [IK 6.2. IlnanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
U TIOBBILIEHUE UX JKCILTyaTallMOHHBIX CBOMCTB.
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 07, ITP6 08, [TPy 02, 1Py 03, I1Py 04, I1Py 12, ITPy 13, ITPy 18.
3HAHUS: TIOHATHE CIIy4allHOTO COOBITUS U OIEepalii HaJl CTy4yailHbIMU COOBITHSIMH.
YMeHHS1: BBIITOJTHEHHUE ONIEpaLnii HaJ| CTyYalHBIMUA COOBITHUSIMH.
Xopn padorhl:
N3ydyeHne Kaxaoro SIBJICHHUS B MOPAJIKE HAOMIOAEHMSI WJIM IPOU3BOJCTBA OIbITA CBSA3aHO C
OCYILIECTBJICHUEM HEKOTOPOTO KOMIUIEKCA yCJIOBUH (McnblTaHuil). Beskuil pe3ynbrar wiM UCXon
UCIIBITaHUS HA3bIBACTCS COObIMUEM.
Ecnu cobpiTHe TpU 3a/1aHHBIX YCIOBUSX MOXET MPOU30MTH HIIM HE MTPOU30HTH, TO OHO HA3bIBAETCS
CVUAUHBIM.
B tom ciydae, koraa coObITHE JOMKHO HEIIPEMEHHO MTPOU30NTH, €r0 Ha3bIBAIOT 00OCMOBEPHLIM, A B
TOM cIly4yae, KOTia OHO 3aBEIOMO HE MOKET MPOU30NTH, HEBO3ZMONCHBIM.
CoObITUS Ha3bIBAIOTCS HECOBMECMHbIMU, €CIIN KaXAbIH pa3 BO3MOXKHO IOSIBJIEHHE TOJIBKO OJHOIO
n3 HuX. CoObITHS HA3BIBAIOTCS COBMECMHbIMU, €CIIA B JIAHHBIX YCJIOBUSIX IOSIBIEHUE OJHOIO U3
3THX COOBITHI HE UCKIIFOYAET MOSBICHUE IPYTOTo MPH TOM e UCIIBITAHUH.
CoObITUSI HA3BIBAIOTCSL NMPOMUBONONONCHLIMU, €CIIA B YCIOBHUSX HWCHBITAHUS OHH, SBISACH
€IMHCTBEHHBIMH €T0 UCX0JaMH, HECOBMECTHBI.
Cymmoit nByx cobbitnii A u B (0o603Hauaercsi A+B) Ha3bpiBaeTcsi cOObITHE, COCTOsIIEE M3 BCEX
MCXO0/I0B, BXOIAIIMX Jub0 B A, mubo B B . JIpyrumu crnoBamu, nog A+B noHumaroT cienyrouiee
COOBITHE: MPOU3OIIIO UM cOObITHE A, MK cOObITHE B, MO0 OHM MPOU30LLIN OJTHOBPEMEHHO, T.€.
MIPOU30IILIO XOTSI OBl OAHO U3 COOBITHI A 1iu B.
[IpousBenenueM nByx coObiTuii A u B (00o3Hauaercs AB) Ha3bIBaeTcsi cOOBITHE, COCTOSILEE U3
T€X UCXOJ0B, KOTOpPBIE BXOJAT Kak B A, Tak u B B. MubiMu croBamu, AB o3Havaer coOwiTue, npu
KOTOpPOM coObITHSI A 1 B HacTynaroT 0JHOBPEMEHHO.

A+B ARB

3agaHue 1J1s1 CAMOCTOSITE/ILHOTO PellIeHHs

[Tycts A, B, C — Tpu npou3BOdbHBIX COOBITHS. HaliTu BBIpakeHUS JUIsi COOBITUH, COCTOSIINX B
TOM, uTO M3 A, B, C:

1. IIpon3onuio Tosbko A.

2. IIponsonuio A u B, Ho C He npousonuio.

3. Bce Tpu coOBbITHS TPOU3OLILIH.

4. Ipousonuio, Mo KpaiftHel Mepe, OJHO U3 COOBITHI.

5. [Ipousomnuiu, o KpaitHeit Mepe, 1Ba COOBITHSI.
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6. [Tpon30111I0 OJTHO U TOJILKO OJTHO COOBITHE.
7. [Ipon3onuiy ABa U TOIBKO ABA COOBITHSI.

8. Hu o1HO coOBITHE HE MMPOU30IILIO.

9. [Ipousonuio He OoJee IByX COOBITUH.

MMPAKTUYECKAS PABOTA Ne 88
Ha3zBanue mnpakTH4yeckoil padoTbl: Bouiyucienue 6eposimHocmel ¢ HNOMOWbIO Meopembl
CILOJHCEHUSL.

Ienp padoThl: 3aKpeNUTh HABBIKM BBIYUCIICHHUS BEPOATHOCTEHN € IOMOLIBIO TEOPEMBI CIIOKEHHUS.
PesyabTarsl:

Dopmupyemvte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 4.1. Bersaisate aedeKThl aBTOMOOMIBHBIX KY30BOB;
— [IK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOT'O CPECTBA
Y MOBBIIICHUE UX IKCILTyaTallMOHHBIX CBOMCTB.
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, [1Py 18.
3HAHHUSA:
— TIOHSTHE COBMECTHBIX U HECOBMECTHOCTU COOBITHIA;
— Teopema CII0KEHHS! BEPOSITHOCTEH.
YMEHHS: BbIUYMCICHUE BEPOSITHOCTEN € MTOMOILBIO TEOPEMBI CIIOKEHUSI BEPOSITHOCTEM.
Xoa padoTbI:
Beposamuocmub necoemecmuuvix cobvimuti
BeposiTHOCTB MOSBIEHUS OJJTHOTO U3 HECKOJIBKUX IMONApPHO HECOBMECTHBIX COOBITUI paBHA CyMMe
BEPOSITHOCTEM 3TUX coObITUi: P(A+B)=P(A4)+P(B).
[Tpumep 1.
B samuke B ciy4aiiHOM nopsiake pasnokensl 20 netanei, NpuyeM MaTh U3 HUX CTaHJapTHBIE.
Pabounii 6eper Haynauy Tpu Aetanu. HaiiTu BeposTHOCTH TOTO, UTO, IO KpaiHel Mepe, oJiHa U3
B3SITHIX JICTaleil OKaXeTCs CTaHIaPTHOM (COOBITHE A).
Pewenue:
OUYEBUIHO, YTO, I10 KpaliHEel Mepe, OJIHA U3 B3ATHIX JeTaJIel OKa)KEeTCsl CTaHAapTHOMU, €CIIN
MIPOU30MIET JH000€ U3 TPEX HECOBMECTHBIX COOBITHI: B — 0/1Ha JeTainb CTaHIapTHAs, JBE
HecTaHaapTHble; C — JIBE A€Talu CTaHJapTHbIE, O/IHAa HECTaHAapTHasl; /[ — Tpu AeTaau
CTaHJIapTHBHIE.
T.o., coObITHE A MOXKHO TIPEJCTABUTH B BUJIE CYMMBI 3TUX TpeX coObITHil: A=B+C+/].
Torna P(A)=P(B)+P(C)+P(/]).
BbIuuciuM BeposITHOCTD KaX10T0 COOBITHS:
C;-CZ 51514 35
ci 112 76
CZ-C; 5-4:151.2:3 5
C3  1.21-20-19-18 38

C; 543123 1
Cy, 1.2.3.20-19-18 114

P(B) =

P(C) =

P() =

Hrak,
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Pay=242 4 L 1T _q601
7638 114 228

Beposmnocms coemecmuuvix coovimuii

BeposiTHOCTB MOsIBIIEHUS XOTS OB OJJHOTO M3 JIBYX COBMECTHBIX COOBITHI paBHA CyMMe

BEPOSITHOCTEH ATHX COOBITUI 0€3 BEPOSATHOCTH UX COBMECTHOTO MOSIBIICHHS:
P(A+B)=P(A)+P(B)-P(AB)

[Tpumep 2.

HaiiTi BeposiTHOCTH TOTO, YTO HayJjauy B3STOE IBY3HAYHOE YHCIIO OKAXKETCS KPaTHBIM J1H0O0 3,

1160 5, 1100 TOMY U APYroMy OJIHOBPEMEHHO?

Pewenue:

nyctb A — yucio kpatHo 3, B —yucio kpatHo 5. Beero umeercst 90 ney3naunbix uncen: 10, 11,

98, 99. U3 Hux 30 — xpatHble 3, 18 — kpaTHbIE 5 U IIECTh YMCET OJJHOBPEMEHHO KpaTHbI U 3 U 5,

HI03TOMY:
pay=2_1 ppy=8_1 pp-0_1
90 3 90 5 90 15
T.x. A u B coBMeCTHbIE COOBITHS, TO 10 (OPMYJIE UMEEM:
py=2+1 L T o467
35 15 15 .

3aoanusa 0na camocmoamenbHo20 peuleHus:

Pemmre 3anaun, UCIoNIb3ysl TEOPEMBI CIIOKEHHSI, YMHOKEHUS BEPOSATHOCTEH:

1) B nepBoii ypue Haxozastcest 10 6enbix 1 4 yepHbIX 1apoB, a BO BTOPOM 5 O€nbIX U 9 UepHBIX
mapoB. U3 kaxao0ii ypHBI BBIHYIIHN 110 T1apy. KakoBa BEpOSATHOCTH TOTO, UTO 00a I1apa OKaKyTCst
YEepHBIMU?

2) Tpoe yuamuxcs Ha 9K3aME€HE He3aBUCUMO JIPYT OT Apyra pemaroT OAHY U Ty XKe 3aJady.
BepostHocTH ee pemenus aTumu ydamumucs passsl 0,8, 0,7 u 0,6 coorsercTBeHHo. Halinure
BEPOSITHOCTH TOT'0, YTO XOTsl ObI OJIMH yJalllUiiCcs peluT 3a/1a4uy.

3) Dkcnenuuus N31aTeNIbCTBA OTIIPaBUIIA Fa3€Thl B TPU MOYTOBBIX OTJENeHUs. BeposaTHOCTb
CBOCBPEMEHHOM JTOCTABKH Ta3eT B MepBoe otenenue pasHa 0,95, Bo Bropoe — 0,9, B Tpethe — 0,8.
HaiiTi BeposTHOCTB CIEyIOMNX COOBITHI:

a) TOJIbKO OJIHO OT/EJIEHUE MOJIYYHUT ra3eThl BOBPEMS;

0) XOTs1 OBl OJTHO OT/IEJICHHUE MOIYUUT T'a3€Thl C ONMO3JaHUEM.

4) BeposTHOCTb XOTs ObI OIHOTO MOTAJJaHK B 1IeJIb P YeThIpeX BbIcTpenax pasHa 0,9984. Haiitu
BEPOATHOCTb MONAJAHNS B LIENb IPU OJJHOM BBICTpEJIE.

HPAKTHYECKAS PABOTA Ne 89
Ha3zBanue mnpakTuyeckol padoTbl: Bouiyucienue 6eposimmocmel ¢ HNOMOWbIO Meopembl
VMHONCEHUS.
esab padoThl: 3aKpenuTh HABBIKU BHIYMCIIEHUS BEPOSITHOCTEN C MOMOIIBIO TEOPEMBI YMHOKEHUS.
Pesyabrarnl:
Dopmupyemvie 3nemenmut I1K (npogheccuonanvno opuenmuposannoe cooeprcanue):
— TIK 4.1. BoisaBnsaTh AeQeKThl aBTOMOOUIBHBIX KY30BOB;
— [IK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA

1 MOBBINICHUEC UX SKCILTyaTallMOHHBIX CBOMCTB.
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memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnuie: 11PG 07, I1P6 08, ITPy 02, [Py 03, ITPy 04, I1Py 12, ITPy 13, [1Py 18.

3HAHUS:

— TIOHSITHE HE3aBHUCUMOCTH COOBITHIA;
— TeopemMa YMHO>KEHUSI BEPOATHOCTEH.

YMEHHSI: BBIYUCIIEHUE BEPOATHOCTEH C IOMOIIbIO TEOPEMbI YMHOKEHHUS BEPOSITHOCTEH.
Xopn padorhl:
Cobbimue B Ha3bIBAIOT He3a8UCUMbIM Om cobbimus A, eCiii TOsBICHUE COOBITUS A HE M3MEHSET
BEPOSTHOCTH COOBITHS B, T. €. €CIIi YCIOBHAs BEPOSATHOCTH COOBITHsI B paBHa ero 0e3yCIOBHOM
BEPOSITHOCTH:
Pa(B) = P(B).
Htak, ecin coObiTHEe B He 3aBHUCHUT OT COOBITHA A, TO COOBITHE A HE 3aBHCHUT OT COOBITHS B; 3TO
03HAYAET, UTO CBOUCMBO HE3ABUCUMOCU COOLIMUL 83AUMHO.
J171s He3aBUCUMBIX COOBITHI TeopeMa yMHOKEHUSI UMEeT BU:
P (4B) =P (4)-P (B),
T. €. BEPOSITHOCTh COBMECTHOTO IOSIBJICHHS JBYX HE3aBHCHMBIX COOBITHI paBHA MPOU3BEICHHIO
BEPOSITHOCTEH THX COOBITUH.
JIBa COOBITHS HA3BIBAOT HE3ABUCUMBLMU, ECITH BEPOSTHOCTh UX COBMCIICHUS PaBHA NIPOU3BEICHUIO
BEPOSTHOCTEH dTUX COOBITHIA; B IPOTUBHOM CITy4ae COOBITHS HA3BIBAIOT 3A6UCUMBLMU.
Ha mpakTuke 0 HE3aBUCHMOCTH COOBITUH 3aKJIIOYAIOT 10 CMBICTY 337auu. Hanpumep, BeposiTHOCTH
MOpaXKEHHUS 1EJIM KaKIbIM U3 ABYX OPYIUN HE 3aBHUCST OT TOTO, MOPA3UIIO JIH 1IeNb JPYTroe opyue,
MO3TOMY COOBITHS «IIEPBOE OpPYAHME IMOPa3UIO Ielb» U «BTOPOE OpYAHE IMOPA3UIO IENb»
HE3aBHCHMBI.
Heckonbko cobbimuii Ha3bIBAIOT NONAPHO HE3ABUCUMBIMU, €CITN KaXble JIBA U3 HUX HE3aBUCHMBI.
Hamnpumep, cobbitust 4, B, C momnapHo HE3aBUCUMBI, €CJIM He3aBUCUMBI cOObITUsI A U B, Au C, B n
C.
[Tpumep 1.
[Tycte B ypHe umeercs 4 miapa, OKpalleHHbIe: OJUH — B KpacHbBIN 1BET (A4), OIMH — B CUHUII 1IBET
(B), onun — B uepHbiii nBeT (C) U oxuH — BO Bce 31U TpHu 1Beta (ABC). UeMy paBHA BEPOSITHOCTH
TOTO, YTO U3BJICUYCHHBIN U3 YPHBI IIIAp UMEET KPACHBIH 1BET?
Pewenue:
T.K. U3 YEThIpEX IIapOB JIBa UMEIOT KpacHbIil 1BeT, T0 P(A4)=2/4=1/2.
Paccyxxnas ananoruuno, Haiinem P(B)=1/2, P(C)=1/2.
JlomycTuM Temepb, 4TO B3SATHIA MIap MMEET CHHHUM IIBET, T. €. COObITUE B yXe MNpOU30ILIO.
W3MeHHTCS 1 BEPOSTHOCT TOTO, YTO W3BJICUCHHBIN IIAp UMEET KPACHBIH IBET, T. €. H3MCHUTCS JTU
BEPOSTHOCTH COOBITUS A7
W3 aByx mapoB, UMEIONUX CHHHIA I[BET, OJIMH IIap UMEET U KPACHBIHA I[BET, TOITOMY BEPOSTHOCTH
coObiTus A mo-TipexkHeMy paBHa 1/2. [Ipyrumu cioBamu, YCIOBHAash BEPOSITHOCTH COOBITUS A,
BBIUMCIICHHAs] B TPEIIOJIOKEHUH, YTO HACTYNMWIO coObiTue B, paBHa ero 0e3ycIOoBHOU
BeposaTHOCTH. CrieZjoBaTeIbHO, COOBITUS 4 U B He3aBUCHUMBEI.
AHaOTUYHO TIPUAEM K BbIBOAY, 4TO coObITHS A 1 C, B u C He3zaBucumsbl. Utak, coowitust A, Bu C
MOTIAPHO HE3aBUCHMEI.
HezaBucumsl 111 3TH cOOBITHS B COBOKYMTHOCTH? OKa3bIBAETCsl, HET.
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JlelicTBUTENbHO, YCTh M3BJICYEHHBIN IIap MMEET JiBa IIBETA, HAIPUMEpP CUHHUI W 4YepHbId. Uemy
paBHA BEPOATHOCTb TOTO, YTO 3TOT IIap UMEET U KpacHbIi 1BeT? JIuib ouH ap OKpalleH BO Bce
TPH LBETA, IO3TOMY B3STBIM 1IAP UMEET U KPACHBIN L[BET.

T.o., momyctuB, 4to coObiTusi B um C NPOU3ONULIM, NPUXOIUM K BBIBOJLY, 4YTO cOObITHE A
o0s3aTenbHO HacTynuT. CreoBaTenbHO, 3TO COOBITHE JAOCTOBEPHOE M BEPOATHOCTH €r0 pPaBHA
EAVHUILIE.

Jlpyrume ciioBaMH, yciaoBHas BeposSTHOCTh Pgc (A)=1 coObiTuss A He paBHA €ro 0e3yCIOBHOM
BepositHocTH  P(A)=1/2. Wrak, mnomapHo He3aBucuMble coObiTust A, B, C He SBIAIOTCA
HE3aBUCUMBIMHU B COBOKYITHOCTH.

BepOﬂmHocmb COBMECNMHO20 NOABIIEHUA HECKOIbKUX CO6blm1/l1/lv, HE3ABUCUMDBIX 6 COBOKYNHOCMU,
PasHa NPoU36edeHUIo 6ePOAMHOCTEN dIMUX COOLLMUIL:
P(A14> ... An) = P(A1) P(A2)-...-P(A4n).

[Tpumep 2.

HaiiTi BEepOsSITHOCTH COBMECTHOTO MOSIBJICHUS repOa IpU 0THOM OpPOCaHUM JIBYX MOHET.
Pewenue:

BEPOSITHOCTb MOSIBJICHUS repOa 1iepBoi MOHETHI (coObiTHe A): P(A)=1/2.

BeposiTHOoCTh MOsIBIICHUS repOa BTOPOit MOHETHI (coObiTue B): P(B)=1/2.

CoObiTHst A ¥ B HE3aBUCUMBIE, TIO3TOMY UCKOMasi BEPOSITHOCTD 110 TEOPEME YMHOKEHHS paBHA:
P(4B)=P(A4)-P(B)=1/2-1/2=1/4.

[Tpumep 3.

Nmeercsa 3 siuuka, conepskamux o 10 geraneid. B mepBom simuke 8, BO BTOpoM 7 U B TpeTheM 9
CTaHJIApPTHBIX Jerasied. M3 Kaxaoro summka Haygady BBIHMMAKOT [0 OJHOW aAetand. Hautu
BEPOSITHOCTH TOT'O, YTO BCE TPU BBIHYTHIE JETAIHN OKAXKYTCS CTAaHJAPTHBIMH.

Pemenne:

BEPOSATHOCTH TOTO, YTO M3 IEPBOTO SIIMKA BRIHYTA CTAHAapTHAS AeTajb (CoObITHE A):
P(A)=8/10=0,8.

BeposTHOCTB TOTO, YTO M3 BTOPOTO SIIMKA BRIHYTa CTaHAapTHAs JeTaib (coobiTre B):
P(B)=7/10=0,7.

BeposiTHOCTB TOTO, YTO M3 TPETHETO SIIUKA BEIHYTA CTaHIapTHAs aeTaib (coobitue C):
P(C)=9/10=0,9.

Tax xak coOwiTus A, B u C He3aBUCUMBIE B COBOKYITHOCTH, TO UCKOMAasi BEPOSITHOCTH (10 TeopemMe

YMHOKEHUS) paBHa:
P(4BC)=P(A4)-P(B)-P(C)=0,8-0,7-0,9=0,504.

3aoanus 0131 camoCmoAmMenbHO20 PeuleHus:

Pemure 3agaun:

1) BeposiTHOCTH TOTO, UTO B MarazuHe OyneT MpojiaHa mapa My»XcKoil o0yBu 44-ro pa3Mepa, paBHa

0,12; 45-ro — 0,04; 46-ro u 6onbmiero — 0,01. Haiftu BepoATHOCTh TOTO, YTO Oy/AeT MpojaaHa mapa

MY>KCKOI 00yBU HE MeHblIIIe 44-ro pa3mepa.

2) Ilpu ycrmoBusax 3amauu 1 HalWTH BEPOSTHOCTH TOTO, YTO OYEPETHON OyAET mpojaaHa mapa o0yBu

MeHb1Ie 44-ro pazMepa.

3) B smmke HaxomsaTCsS S5 pe3loB: JABa W3HONICHHBIX W TPU HOBBIX. [Ipom3BoawTcst 1Ba

MOCJIEIOBATEIbHBIX M3BJICUEHUsT pe3noB. OmnpenenuTs YCIOBHYIO BEpPOSTHOCTh IOSBICHUS
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M3HOILEHHOT'O pe3lia PY BTOPOM U3BJICUEHUU NP YCIOBHH, YTO U3BJICUECHHBIN B NEPBBII pa3 pe3el
B SILIMK HE BO3BPALLAECTCS.

4) B ypHe HaxoznaTcs 5 OenbIx 1mapos, 4 yepHbIX U 3 cuHuX. Kaxknoe ucnbslTaHuE COCTOUT B TOM,
YTO Hay/Jauyy U3BJEKalOT OJUH LIap, HE BO3Bpallas ero B ypHy. HaliTu BeposITHOCTh TOTO, YTO NpU
MICPBOM HUCIIBITAHUH MOSIBUTCSI Oeliblid 1ap (coObITHE 4), IPU BTOPOM - YepHBIH (coObITHE B) U 11pH
TpeTheM — cunuii (coobitre C).

MMPAKTUYECKAS PABOTA Ne 90
Ha3zpanue npakTuueckoii padorbi: Cocmasnenue 3akoHa pacnpeoenenuss OUCKPemHOU CIy4atiHol
BEUYUHBL U BLIYUCTIEHUE €€ YUCTOBLIX XAPAKMEPUCTUK.

Hean padotbi: Hayuuthest cocTaBisaTh 3akoH pactpeaenenus JCB.
PesyabTarsl:

Dopmupyemovie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 4.1. BoisBasats qedexTsl aBTOMOOMIIBHBIX KY30BOB;
— [IK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOT'O CPECTBA
Y MOBBIIICHUE UX HKCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnuste. MPIT 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, ITPy 02, [Py 03, ITPy 04, I1Py 12, ITPy 13, [1Py 18.
3HAHHUSA:
— Ilonsarue ICB u e€ psana pacnpenencHus;
— UYucnosslie xapakrepuctuku JCB.
YMEHHUA:

— Cocrasnenue psga pacnpenenenus CB;

— Brruucnenue uncnoBsix xapakrepuctuk JICB.
Xoa padoThi:
CnyuyaitHoe cOOBITHE MOXET COCTOSITh, B YaCTHOCTH, B TMOSBICHHUH HEKOTOPOTO YHCIa, 3HAUYCHUE
KOTOPOTO HE MOXKET OBITh OJHO3HAYHO OMNPENEICHO YCIOBHSIMH €ro BO3HHKHOBEHHE. Takue
COOBITHS HA3BIBAIOT CIYYalHBIMHU BEJIMYMHAMU. B 3TOI TpaKTOBKE MBI COXPaHSEM KJIACCUYECKUUN
MOAXOJl K TOHATHIO ciay4aiiHoro coObiTus. OpHako TpeboBaHHWE KOPPEKTHOCTH B TMOCTPOCHUU
MaTeMaTHYeCKUX TEOpHUil 3acTaBiisieT HAac BHOBb OOpaTUTbCS K aKCMOMAaTHYECKOMY MOIXOMY,
COXPAaHMB KJIACCMYECKHE MOJIEJIM B KAayeCTBE HAIVISIIHBIX OOpasnoB u3 cdepbl MPaKTUYECKUX
MPUIIOKEHUHN.
MareMaTtuueck KOPPEKTHO OIPEACIUTh CIy4ailHyl0 BEIWYMHY KaK YHCIOBYIO (YHKIHIO,
3aJJaHHYIO B POCTPAHCTBE DJIEMEHTAPHBIX COOBITUH.
[IpenmonoxuM BHauYane, YTO MPOCTPAHCTBO DIIEMEHTAPHBIX COOBITHH SBISIETCS KOHEYHBIM
MHOXECTBOM. COOTBETCTBYIOUIYIO €MY CIYYaiHYIO BEJIMYHUHY HA3bIBAIOT JIUCKPETHOW: OHA MOXET
MPUHUMATD JIUIIHh KOHEYHOE YHUCIIO 3HAYEHUH, KaXJI0My U3 KOTOPBIX MOXKET OBITH COMOCTaBIIeHA
BEPOSITHOCTH €r0 MOSBJICHHS B OMbITE. [[03TOMY AUCKpETHBIE CiTydaiiHble BETUYMHBI MOKHO 33/1aTh
TaOJIMIEeNr BUaA:

X1 X2 e Xn
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3nech OykBoit X 0o003HaUYeHa ciydaifHas BEJIUYHHA, X1, X2, ..., X, — IIEPEUCHb BCEX €€ BO3MOIKHBIX
3HAYeHUH, a P,..., Pn — COOTBETCTBYIOIINE UM BEPOSITHOCTH. Takyio TabIUIly HA3bIBAIOT 3aKOHOM
pacrpeeneHns AMCKPETHOM CIIy4YalHOW BEJIMYMHBI.

CoObiTus X=xi, (i=1, 2, ,3, ..., N) ABIAIOTCS HECOBMECTHBIMU U CIMHCTBEHHO BO3MOXKHBIMH, T. €.
OHU 00pPa3yIOT MOJHYIO cUCTeMy coObITuil. [1o3TOMy cymMma HMX BEpOSTHOCTEH paBHA €IUHHMIIE:
pirtpatpst...+pn=1.

[Tpumep.

Pa3wirpeiBaroTcst 1B€ BEIIM CTOMMOCTBIO 10 5 py0. W o1HA Bemlb cTOUMOCThIO 30 py0. CocTaBUTh
3aKOH pacrpe/ieleHUs BRIUTPBILICH I YeTI0BeKa, KynuBIiero onauH ouier u3 50.

Pewenne:

HCKOMasl cllydaitHasi BennurHa X IpeIcTaBIsieT COOOM BBIMTPHIIL U MOXKET MPUHUMATh 3HaueHus: 0,
5, 30 py0. [TepBoMy pe3ynbTaTy OaronpusiTcTBYeT 47 CllydaeB, BTOPOMY pe3yibTary — 2 ciiydas u
TpeTbeMy — 1 crmyuail. Haiinem ux BeposITHOCTH:

P(x1)=47/50=0,94;

P(x2)=2/50=0,04;

P(x3)=1/50=0,02.

Torpa 3akoH pacnpeneseHus Cly4aiiHONW BEJIMYUHBI UMEET BU:

Xi 0 5 30
Pi 0,94 0,04 0,02

B kadectBe npoBepku Haitaem p1t+p2+p3=0,94+0,04+0,02=1.

3aganus AJ5 caMOCTOSTEIbLHOIO pPeUICHUA:

1 BapuanT 2 BapuaHT
1) Ioctpouts MHOroyrojapHuk (mosiuros) | 1) IlocTpouTs MHOrOYrojgbHUK (ITOJIUTOH)
pacmpenesieHuss  IUCKPETHOM  CIIy4YalHOH | pacHpenesieHUs JIUCKPETHOUM  CIy4YalHOHR

BCIIMYNHBI X, 32[,[[8.HHOI>'I 3aKOHOM | BCJIIMYHMHBI X, 3a,Z[aHHOI\/’I 3aKOHOM
pacnpeaciiCHUs: pacnpeaciICHU:

X [2 |4 [5 |6 X | 10 | 15 | 20

» 103 |01 |02 |04 » 101 |07 |02

2) Crpenok penmaer 1o wMumieHn TpHu | 2) CocTtaBuTh TaOIUIly pacrpeacsieHus
BBICTpeNna. BeposSTHOCT, ToOMagaHWs B | BEPOATHOCTEM CIy4ailHOTO 4YHCJIa OYKOB,
MUIIEHb TIPU Ka)XJI0M BbICTpesie paBHa (,3. | BBIMABIIEr0 Ha BEpXHEHW I'paHU HTPATLHOTO
[Toctpouth psaAn pacmpeneneHus dYucla | KyOWKa Mpy OJHOM MOJ0pachIBaHUU.

nonagaHuil.

3 BapuaHT 4 BapuaHT
1) IMoctpouth MHOrOyroibHUK (monuroH) | 1) IlocTpouTh MHOTOYTOJBHHUK (TIOJHIOH)
pacupeneneHuss  IUCKPETHOM  CIIy4alHOM | paclpeiesieHus JIUCKPETHOM  CIy4alHOHN

BEJINYNHBI X, 3aJaHHOU 3aKOHOM | BEJIMYHNHEI X, 3aJJaHHOU 3aKOHOM
pacrpeiesieHus: pacrpeiesieHus:

X 10 | 20 30 40 X 5 104 | 15 20

p 03101 (0,2 |04 p 01103 0,2 |04
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2) UrpanpHyi0 KOCTh OpOCAarOT JIBa)Jbl.
Crnyuaiinas BenuunHa X — CyMMa OYKOB IIpU
CocraBuTh

o0oux 1o 10pachIBaHUSIX.

Ta0JIMLlYy pacpeesIEHNs] BEPOSITHOCTEM.

2) B xopoOke HaxonaTcs 7 KapaHaalei, u3
KOTOphIX 4 — KpacHble. Haynauy Gepyt Tpu
kapanjpama. Kakoil 3akOH pacrpezneieHus
UMeeT CilydailHas BeJIMYMHA, O3HAadaroluas

YHCJIO U3BJICYCHHBIX KPACHBIX KapaHI[ameﬁ?

IMNPAKTUYECKAS PABOTA Ne 91
Ha3panme npaxkTtuyeckoil padoTbl: Peuienue npaxmuueckux 3adad Ha 00pabOmMKY YUCIOBbIX
OQHHbBIX, BbIYUCTEHUE UX XAPAKIMEPUCTUK.

Henp padorbl: 3akpenuTh HAaBBIKM BBIYMCIEHUS 4YUCIOBBIX xapakrepuctuk JICB npu pemenun
IIPaKTUYECKUX 3ajau.

Pe3yabTarhi:

Dopmupyemuie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

[1K 4.1. BeisiBiiaATh 1e(heKThl aBBTOMOOHIIBHBIX KY30BOB;
— TIK 6.2. [InanupoBaTh B3aMM0O3aMEHSIEMOCTb Y3JI0B M arperatoB aBTOTPAHCIIOPTHOI'O CPEICTBA
Y TIOBBIIIEHUE UX KCIUTYaTAal[HOHHBIX CBOMCTB.

memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.

npeomemnuie: 11PG 07, I1P6 08, ITPy 02, [Py 03, ITPy 04, I1Py 12, ITPy 13, [1Py 18.

3HAHMA: GOPMYIbI Ul BBIYUCICHUS MaTeMaTHYECKOro OKUAAHUS, TUCIEPCHUU, CPEIIHETO
KBaJJPaTUYHOTO OTKJIOHEHUS AUCKPETHOM CiTydaifHON BEJIMYMHBI,

YMeEHHUS:

OTKJIOHCHHC I[PICKpGTHOﬁ CHy‘I&fIHOfI BCJINYHHBI.

BBIUHCIIAT MAaTEMATUYECKOE OXHJIAHUE, NUCIEPCHI0, CPEAHEE KBaJpaTUYHOE
Xon pa0doThI:

CityyaiiHble BETMUMHBI (JUCKPETHBIE U HEMPEPBIBHBIC) XapaKTEPU3YIOTCSI CBOUM 3aKOHOM PACIIPEIETICHMS.
3amMeTM, YTO 3TO HMCYEPIIBIBAIOIIAS XAPAKTEPUCTHKA B TOM CMBICIE, YTO B 3aKOHE pacHpe/eeHus
ColepXUTCs BcAd HMHGOpPMAIMs O CIydailHOM — BEJTWYMHE.
MaTeMaTH4eckoil 00pabOTKOM HaOMoJaeMbIX 3HA4YEHWH CTydaifHOM BENMUMHBI O HEW HEBO3MOXKHO
TMIOJIYYNUTh CBEACHMUS, HE COZIEPIKAILIECS B 3aKOHE pacnpeneneHust. OJHaKo 3TOT 3aKOH 4acTO HEU3BECTEH U
O HEeM IMPUXOIUTCS CYIUTh Ha OCHOBE KaKMX-TO MPUOIMKEHHBIX OLlEHOK. C Apyroil CTOPOHBI, s
MHOTHMX MPaKTHYECKUX 33/1a4 Takas UH(OpMaIus sABJIseTCs U30bITOYHOM: JOCTATOUHO 3HATH JIUIIb

Hukakoil CKoJIb yromHO — CIOXKHOM

HEKOTOPBIE KOJUYECTBEHHBIE XapaKTEPUCTUKH 3aKOHA PACTIPEICICHUS.

[Ipocreiimien, HO OYEHb BaKHON XAPAKTEPUCTUKON SBIISIETCS MATEMAaTUYECKOE OKUIaHNUE.
[Iyctb, HanpuMep, X - TUCKpeTHas ciiyyaliHas BEJIMUMHA pacIpeieeHa Mo 3aKOHY:

X

P

X1

p1

X2

p2

Xn

Pn

Torna ee mamemamuueckoe oxcuoanue M(X) onpenensieTcsi paBeHCTBOM

M (X)=x1 p1+ x2 P2t... & Xu P

OOpaTuM BHHUMaHHE Ha TO, YTO XOTS KOHKPETHBIC 3HAYCHUS BEIMUYMHBI X SBISIOTCS CIIy4ailHBIMH,
MaTemaTtuyeckoe oxxkuganue M(X) ciydaliHbIM He SIBIISIETCS.

[TycTh, HarpuUMep, UCIBITAHUE COCTOUT B OPOCAHWH HTPALHOTO KyOWKa. [10CKOJIBKY BBINMaIcHUE
KaXJI0i TpaHu paBHOBO3MOXkHO, Pi=1/6. CremoBaTenbHO, MaTeMaTHUYECKOE OKHIaHUE YHCIIa
BBITIABIIINX OYKOB PaBHO
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MX)=16(1+2+3+4+5+6)=21/6=35.
Yucno, 01aM3K0€ K 3TOMY, MOJYUHUTCS, €CIM pealbHO OpocaTh KyOMK MHOTO pa3 M MOACYUTATH
CYMMY OYKOB, JICJICHHYIO Ha YUCIIO OPOCKOB.

MaremaTuueckoe OXHUJIAHHE W CpPEIHEe apu(PMETHUECKOE CIIY9allHON BEIMYUHBI - BAKHBIC
XapaKTEepUCTUKU 3aKOHA pacrpeleseHus, HO, 3Has TOJIBKO HUX, Mbl HMMEEM €lle BecbMa
OJIHOCTOPOHHEE Tpe/icTaBlieHne 0 HeM. He sicHo, HampuMep, Kak BEJTMKH MOTYT OBITh OTKJIOHEHUS
3HAYEHUW BEJIMYMHBI OT ATUX XapaKTepUCTUK. Beab OJHO W TO K€ 3HAYCHHE CPEIHETO
aprupMETHIECKOro HAOJI01aeMbIX 3HAUCHU MOXKET TOJYUYUThCS KaK B CIydae, KOrja BCe 3HAUYCHUS
HaXOsITCS BOJIM3U CPEJAHEr0, TaK U B CIydae CKOJIb YroJHO OOJNBINMX OTKIOHCHHWW OT HEro B
CTOPOHY OOJIBIITUX U MEHBIIUX BEJIUYUH.

Jyist Toro 4TOOBI XapaKTepU30BaTh B CPEIHEM BEIMYMHBI TAKUX OTKJIOHCHH, BBOJMUTCS €IIE OJIUH
BAJKHBIM IIapaMeTp 3aKOHA PACIPEECIICHUS, Ha3bIBAEMbIN AUCIIEPCUEH.

Jucnepcueii (paccesHueM) ITUCKPETHOW CIydallHOM BEJIMYMHBI HA3bIBAIOT MaTEeMaTHYeCKOe
O’KMJIaHUE KBAJPaTa OTKIOHEHUS CIIy4alHOUM BEIMYHUHBI OT €€ MATEMATUYECKOTO OKUJAHUSA:

D{X) = M[X- M(X)]*.

Tax ke qucTepcuio MOKHO BBIYUCIUTE U 110 hopMyIie:

D{X) = M(X)- [M(X)]?,

T. €. KaKk Pa3HOCTh MAaTE€MAaTHYECKOr0 OXXHUAAHWUA KBaJApara 3HAYCHUN CIyYalHOW BEJIIMYHUHBI W
KBaJipaTa €€ MaTeMaTUYECKOTO OXKUJAHHUS.

Jucnepcrusi CyMMbl JBYX HE3aBUCHUMBIX CJIyYallHBIX BEJIMYMH paBHA CyMME JHCHEPCUH ATHUX
BCJINYHH:

D(X+Y) = D(X) + D(Y).

MHorue ciaydaliHble BEJIIMYMHBI, BCTPEUAIOLIUECS Ha MPAKTUKE, UMEIOT pasMepHOCTh. Hampumep,
BEJIMYUHBI, KOTOPbIE BCTPEUYAIOTCS NIPU PA3IMUHBIX U3MEpeHUsX. Toraa, eciu, ckaxkem, ciydanHas
BEIMUMHA U3MEPSETCS B METpax, TO JAUCIepcHs OyaeT UMEeTh pasMepHocTh M2, [TosToMy BBOAUTCS
eIlle O/IHA XapaKTePUCTUKA, HAa3bIBAEMasl CPEOHUM KEAOPAMUYEeCKUM OMKIOHeHUueM, 0003HAYaeTCs:

o =4/ D(X) . ee pasMepHOCTH COBIAIAET C PA3MEPHOCTHIO CITyYAHOM BETMUNHEIL.

ITpumep.

ITycte X — 4YMCIO OYKOB, BBINAJAOMMX HpPU OJHOM OpocaHMM WrpajgbHOM KocTH. Haiftn
JUCIIEPCHUIO CIIyYalHON BEIUYHUHBI X.

Pewenue:

ciy4aiiHasi BenmuyuHa X — YUCJIO OYKOB IMpUHUMAET 3HaueHus 1, 2, 3, 4, 5, 6. CocrtaBuM 3aKOH €€
pacrpeneeHus:

Xi 1 2 3 4 5 6
P 1 1 1 1 1 1
' 6 6 6 6 6 6

Torna e€ maremMaTHueCKO€ OKUIAHUE:
M(X)= 1-1+2-1+3-1+4-£+5-£+6£:3,5.
6 6 6 6 6 6

Haiinem OoTKIIOHEHUS UIA X1, X2, ..., X6.
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x1°=1-3,5; x2°=2-3,5; x3°=3-3,5; x4°=4-3,5; x5°=5-3,5; x6°=6-3,5.
Brrancium nucnepcuro:

1 35
D(X)=2((1-35)" +(2-38)" +(3-35)" +(4-35)" +(5-35)" +(6-35)") = .
3aoanus 0131 camoCmoAmenbHO20 peuleHus:

1 Bapuant 2 BapHMaHT
1) Monety nogopaceiBaroT 7 pa3. Haiitu 1) UrpanbHyto KOCTh MOJOPOCHIIH 5 pas.
MaTeMaTUYECKOE OXKHUIAHUE, TUCTIEPCUIO Haiitn maremMaTuueckoe 0KHUaHUE,
Yrcia MosiBIeHuil repoa. JUCIIEPCUIO YKCJIA HEBBINACHUS €INHULIBI.
2) Haiitu matemaTrieckoe OxXugaHue u 2) Haiitu matemaTrdeckoe OXujgaHue u
JUCIIEPCUIO CIIy4alHON BEIMYMHBI, JUCIIEPCUIO CIIy4alHOHN BEINYMHBI,
3aJJaHHOI TabnuIel pacnpeaesieHus: 3aJJaHHOH TabIuIel pacnpeaesieHus:

X 1 ({3 |4]|6]|7 X 2111012

p 01/01/03({04|0,1 p 01/02|03(0,3|0,1
3 BapuaHT 4 BapuaHT
1) Haiitu MmatemaTuyeckoe OXHUIaHUE U 1) Haiitu matemaTuyeckoe 0KuaaHue U
JUCIIEPCUIO CITy4aliHON BEJIMYUHBL, JUCIIEPCUIO CITy4aliHON BEJIMYUHBI,
3aJJaHHOI TabnuIel pacnpeaesieHus: 3aJJaHHOH TabIuIel pacnpeaesieHus:

X 1 (4|7 10|13 X 1 (213|415

p 01/0,1/03({04|0,1 p 0,15(0,17|0,35|0,21|0,12
2) Monery noadpaceiBatoT 6 pa3. Haiitu 2) Momnery noadpaceiBatoT 5 pa3. Haiitu
JUCIIEPCHUIO U CpEeHEE KBAJAPaTUYECKOE JUCIIEPCHUIO U CpEeHEE KBAAPAaTHUECKOE
OTKJIOHEHHE CIIy4aliHOW BEJIMYUHBI X — OTKJIOHEHHE CIIy4aiiHOW BEJIMYMHBI X —
BBINA/ICHUS «PEIIKI. BbINa/IeHus repoa.

IHPAKTHUYECKAS PABOTA Ne 92
Ha3Banue npaktuyeckoii padorbi: Onpedenenue KOMNIEKCHO20 4ucid. Bvinonwenue onepayutl
HAO KOMNIEKCHbIMU YUCIAMU 8 aneebpauieckou ghopme.
Hean padoTel: HayuuThes BRIMOMHATH AEUCTBUS HAJl KOMIUIEKCHBIMU YHCJIaMH B aJIre0OpandecKoi
dbopwme.
PesyabTarsl:
Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepirycanue):
— 11K 4.1. BeisaBnsate gegekTbl aBTOMOOUIIBHBIX KY30BOB;
— [IK 6.2. IInanupoBaTh B3aUMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBIIIEHHE X KCILTyaTallHOHHBIX CBOMCTB.
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuwie: 1Py 11.
3HAHUSA:

— TloHATHE KOMIUIEKCHOTO YHCIIA.
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— Omneparuu Ha/l KOMIUICKCHBIMU YHCIIaMH B alireOpandeckoit popme.
yMeHusi: BeruuciaeHue cyMMbl, pa3HOCTH MPOU3BEAEHUS U YaCTHOTO KOMIIJIEKCHBIX YHCEN B
anreOpanveckoit popme.

Xon padoThI:
KoMmieKkcHBIMH YHMCJIaMH HA3bIBAIOTCA YUCia BUAA a+bi, rae a u b - neficTBUTENBHBIE YUCIa, a
YHCIIO0 |, ONpeaesIeMoe PaBEHCTBOM i2 = —1, Ha3bIBAETCS MHUMOM €IMHUIICH, €CITH I STHX YHCEIT
TIOHSATHS PABEHCTBA U JICHCTBUSI CIIOKCHUS M YMHOKEHHUS OIIPEIeIICHbI CISTYIOIINM 00pa3oM:

1) 1Ba KOMIUIEKCHBIX YUCIIA a +bji H a,+b,i HA3BIBAKOTCS PAGHLIMU, €CIIH a, =a, U b =b,;

2) cymmoli NBYX KOMIUICKCHBIX YHCEN a +bji M a,+hb,i HAa3bIBACTCS KOMIUIEKCHOE YHCIIO
(a, +a, )+ (b, +by)i;

3) npouseedenuem MBYX KOMIUICKCHBIX YHCEI a +hji H a,+b,i HA3bIBACTCS KOMIUIEKCHOE YUCIIO
(a1a2 —byb, )+ (a1b2 +aph, )i .
3anuch KOMIUJIEKCHOTO 4HUCla B BUJEe Z=a-+bi Ha3piBaercs anredpanueckoil gopmoil 3amucu
KOMIIJICKCHOI'O YHCIa.
JleliCTBUTEILHOE YHCIIO & HA3BhIBACTCS JICHCTBUTEIIFHON YaCThI0 KOMILICKCHOI'O Ynclia Z =a+Dbi, a
NEHCTBUTEIBLHOE YUCIIO D - MHUMOI YacTho.
KomruiekcHoe ymciao a—Dbi  HaspiBaeTCs KOMIUIEKCHO CONPSDKEHHBIM € duciioM  a+bi wm
o0o3Havaercs z,T.e. Z=a-+bi=a—bi.
KomruiekcHble uncia Buaa a+bi u —a—bi Ha3pIBarOTCS MPOTHBOIIOIOKHBIMHU.
PaccmarpuBas  6viuumanue W OeneHue KOMIUIGKCHBIX YHCEN KakK JIeWCTBHs, OOpaTHBIC
COOTBETCTBEHHO CJIOKEHUIO M YMHOXXEHHIO, TIOJIydaeM TIpaBuja BBIYUTAHUS W JICTICHUS
KOMIIICKCHBIX YHCE:

(al +b1i)_(az +bzi): (al _a2)+(bl —bz)i ;

3 +bi _ aa; +bb, ab —ab, i
a+bi  aZ+b? a3 +b?

IIpumep 1.

Bomonuuts peiictsus: 1) (4+2i)+(1+5i); 2) (3+5i)—(6+3i).
Pemenue. 1) [To mpaBuity ci0KeHHs] KOMIUIEKCHBIX YUCEN MOTYy4YUM
(4+2i)+(@+5)=(4+1)+(2+5)i =5+7i.

2) IIo MMpaBUJTy BBIYUTAHUSA KOMIIJICKCHBIX YU CCII MOJIYIUM
(3+5i)—(6+3i)=(3-6)+(5-3)i =—3+2i .

IIpumep 2.

BeironauTs geiictsust: 1) 2i-3i; 2) (2-3i)X2+3i); 3) (5-4i)3+2i).
Pemenwue. 1) 2i-3i =6i° = —6;

2) (2-3i)2+3i)=4-9° =4+9=13;

3) Ilo IMpaBUIIy YMHOKCHH A KOMIIJICKCHBIX YUCCII ITOJTYIUM
(5-4i)3+2i)=[5-3-(-4)-2]+i[5-2+3(-4)|=23-2i .

Mo03XHO MPOU3BECTH YMHOKEHHUE 1O NMPABUITY YMHOXEHUSI MHOTOYJICHOB:
(5-4i)3+2i)=15+10i —12i +8=23-2i .

IIpumep 3.

1 1+i
BeimonauTs AecTBus: 1) 5 ; 2) T ;1 3) 1J_r: X

2-3i
4450

4)
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Perrenue. 1) YMHOXHB JETUMOE M JCTUTEIb Ha | , IIOJy4UM
2 2i 2i 2.

3i 3 -3 3

2) YMHOKaeM JACIIUMOC U OCIIUTCIIb HA MHOXKUTCIIb, COHpSI)I(GHHBIfI JCIIUTCIIIO:
1 1-i 1-i _1-i_1 1.

1+i @+ia—i) 1-i# 2 2 2

1+i (1+i)(1+i) 1+2i+i% 20

) 1= @-ia+i)  1-i2 2

2) 2-3i  (2-3i)4-5i) 8-10i-12i+15i° -7-22i 7 22.

= = = —1.
4+5i (4+5i)4-5i) 16+ 25 il 4 41
IMpumep 4.

Beranciauth (1+ i)8 :

Pemenue. Micnone3ysi COOTHOLIIEHHE 1+ i)2 = 2i, mojay4num (l+ i)8 = [(l+ i)z]4 = (Zi)4 —=16i* =16.
3agaHusi 175l CAMOCTOSITEILHOI PadoThI

1. Bomonuure gedctBust: 1)  (3+i)+(-3-8); 2) (5-4i)+(7+4i); 3) (-6+2i)+(-6-2i); 4)
(02+01i)+(08-11i); 5) (2-3i)+(5+6i)+(~3-4i); 6) (1—i)-(7-3i)-(2+i)+(6-2i).

2. Borumciure: 1) i®+i®+i%+i%+i%; 2) i+i2+i+it+i°; 3) i+t +i®+i¥+i*; 4) i-i2.i%.i*; )
1,l.gp L, 1 1
plE T mm e

3. Bomonnure aeiictBus: 1) —iJ5.4iV5; 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) (__5 j@ﬁ; ) 6) (0,2-03i)0,5+0,4i).

4. BemmomHuTe AeicTBus: 1) i; 2)

3) i_ 4) 3-2 . 5 (L-2i)2+i). g 2+3 . 7

1+3i 3-2i 7 (4+if2-2i)
(3+2i)2-i). g ) a+b| . 9) a+b|)(b+a| - 10) 5 +i ©11) 1=81 4i+l. 99y a+bi_a-bi
2+3i)1+i) b-a J5 -2 2 31 a-bi a+bi

2
5. Pa3joxuTe Ha KOMIUICKCHbIE MHOXHTENU: 1) m?+n?; 2) 4m?+9n?; 3) %Jrll)_ﬁ; 4) m+n; 5)

2+4/3; 6) 1+sin%a; 7) 3.

6. Berumcmure: 1) (1-if?; 2) (@+i}"; )(_1’;‘/5}3; 4) {22 ZT 5 @+iy?; 6) @-iy®; 7)

52

2

MNPAKTUYECKAS PABOTA Ne 93
Ha3Banue npakTtudeckoil padoThbl: Buinoinenue onepayuii HAO0 KOMNJIEKCHLIMU YUCIAMU 8
MpU2OHOMempuyecKoll gpopme.

Heas pabGorbl: HayuuTbcs BBINOMHATH JACWCTBUS HAJ KOMIUIGKCHBIMH  4YHCIaMU B
TPUTOHOMETPHUECKON (hopMe.

Pe3yabTarsi:

@Dopmupyemvie rnemenmot IIK (npogpeccuonanvno opuenmupogannoe cooepircanue):
— TIK 4.1. BoisaBasats qeexTsl aBTOMOOMIIBHBIX KY30BOB;
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— 11K 6.2. IInanupoBaTh B3aMMO03aMEHSAEMOCTD y3JI0B U arperaroB aBTOTPAHCIIOPTHOI'O CPEJICTBA
Y TIOBBIIIEHUE UX IKCIUTyaTal[MOHHBIX CBOMCTB.
memanpeomemnsie. MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemmnuie: 11Py 11.
3HAHUSA:
— TloHsATHE KOMIJIEKCHOTO YHCIIA.
— Ornepauuu HaJy KOMIUIEKCHBIMU YHCJIaMU B TPUTOHOMETPUUECKOH hopme.
yMeHHus1: Bbruncienue cymMmmbl, pa3HOCTH NPOU3BEJCHHS U YACTHOTO KOMIUJIEKCHBIX YHMCEN B
TPUTOHOMETPUUECKOH (hopMe.

Xox padoThI:
Yucro Buaa z = a + iff, rae a, f- AeHCTBUTENbHBIE YKCIIa, ai- MHUMas €AMHHUIIA, OIpeAesieMast

PaBCHCTBOM: iz = —1, Ha3BbIBACTCS KOMNJIEKCHbIM YUCAOM.(X- IEHCTBUTEIIbHAS YaCTh KOMILIEKCHOI'O
quciJia, ,8' MHHUMasA 4aCTb KOMIIJICKCHOI'O 4YHCJIa.

MoysieM KOMIUIEKCHOTO uncia z = a + if8 :|z| =/ a? + B?

3anuch KOMIUIEKCHOTO YHMCIa B BUJE Z = @ + ib Ha3wIBaeTCs anreOpandeckoil (opMoi 3amucu
KOMILJIEKCHOTO uKcia. Yacto ObiBaeT yno6Ha apyras ¢popMma 3amicd KOMILIEKCHOro yucina. I1ycTh
z =a+ bi,r = |z| = Va? + b?u¢p = argz. Toraa 1o onpeeIeHUIO apIyMEHTa HMEEM:

a a

Vaz + b? cose =17 a =rcos¢

) b = ) b = {b = rsin¢@
ksmq)—m sing =~

Ortcrona nonyuaercst Z = a + bi = r(cos ¢ + ising)

Takast popma Ha3bIBa€TCAs TPHUTOHOMETPUYECKOM (HOPMOIA 3alMCH KOMIUIEKCHOTO umcia. Kak
BUJIHO, JUIS TOTO, YTOOBI MEPEUTH OT anreOpamdyeckoil (OPMBI 3alMCH KOMILIEKCHOTO YHCiIa K
TPUTOHOMETPHYECKOMN (popMe, HY)KHO HalTH €ro MOIYJIb ¥ OJJMH M3 apI'yMEHTOB.

cos @ =

Hpumep 1 : 3amucats gucio z = 1 — +/3i B TpHroHOMETpHYECKOi (opMe.

’ 2
Haiiném Moaymb storo umcna:|z| = |12 ++/3° = 2 ApryMeHT JaHHOTO YHCIIa HAXOIUTCS U3

1
cos@ =~
CHUCTEMBbI

sing = V3
$="3

. [
3Ha4UT, OJUH U3 apryMeHToB uncna z = 1 — v 3i paBeH — 3

[Tonyuaem: z = 2 (cos (— g) + isin (— g))

YMHOXEHUE, JIeJICHWE, BO3BEJICHUE B HATYpPAJIbHYIO CTCIICHb W W3BIICYCHHE KOPHS W3
KOMIUTEKCHBIX YHCEJI B TPUTOHOMETPUYECKON (hopMe OIIPENETISIOTCS CISTYIONTUM 00pa3oM:

ecu 21 =1 (COSg +ising;) | Z, =1,(COSe, +isiNg,) 1o

1) 232, =1, (Cos(ey +@,) +isin(e, + @) ;

z1 N i
2) P r—(COS((Dl —@,) +isin(p; —(02)), ecm 1, #0-
2 2
ecu Z=r(Cosp+ising) , neN | 1o
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3) 2" =r"(cosfp) +isin(ngy));
+2zk . . @p+27k
4) Yz = Q/F(COS¢—+ISIH¢— , k=012..n-1
n n '

B oTBeT 3anuchIBalOTCs TIaBHBIC 3HAUYCHHS apTyMEHTa MOJYYEHHOIO pPe3yIbTarta, 3aKII0YeHHbIC
B IPOMEXKYTKE (—m; 7].

[Tpumep 2. BeImonHUTS AEHCTBUS HA/L YUCIAMU B TPUTOHOMETPUYECKOH (opme:

a) Z1 " Z2;0) z—l; B) 2,°, eciu z; = 3(c0s75° + isin75°) u z, = 2(cos15° + isin15°)

2
a)zy * 2z, = 3(c0s75° + isin75°) - 2(cos15° + isin15°) =
= 6 (cos(75° + 15°) + isin(75° + 15°)) = 6(c0s90° + isin90°) = 6i

z 3(cos75°+isin75°) 3 o o o . .
6)i = 2(cos15°+isinds?) E(COS(75 —15°) + isin(75° — 15°)) =
3 . 3(1 N3\ 3 3V3
_E(cos60 +lSlTl6O)—E<§ 71>_Z+Tl

B)Z,° = (2(cos15° + isinlS"))6 = 2°(cos(6 - 15°) + isin(6 - 15°)) =
= 64(c0s90° + isin90°) = 64i
[pumep 3. Haiitu V16
[IpeacraBuM B TpuroHomMeTpuieckoit popme — 16:

Haiiném moayis aroro uncna:|z| = /(—16)? + 0?2 = 16 ApryMeHT JaHHOTO YKCIIa HAXOIUTCS 3
16

Cosp =——= -1
CUCTEMBI o
sing=—=0
? =1
3HAYMT, OAWH U3 aPTYMEHTOB YKCia Z = —16paBeH 1.

[Monyuaem: z = 16(cos  + isinm).

Haiizem xopenb: V-16=1/16(cos 7 + isinm) = 2 (cos —n+:nk + isin n+2nk)

Haitnem paznuuHble KOpHH:

n+0 . mw+0 T .. T V2 42 )
k—O:»zO—2<cos 2 + isin 2 )—Z(COSZ-FlSan)—Z(?-I-l?)—\/E-I—l\/z

T+ 2m ,n+2n):2( 31 3n>:2< ﬁ+i£>

k=1:>21=2(cos + isin 2 COST-HsmT -5 5
=—V2+iV2

_— 2( T[+4T[+_. T[+4T[) 2( 57T+,, 571') 5 V2 2

= = = = R ) = —_—— ] —

Z cos isin 2 cos 2 isin 2 5 12
=—V2-iV2

n+6m | m+6m m . 7n V2 2

k=3:>Z3=2(COS + isin 7 )=2(cosj+lsmj)= 7—17

=2 -2
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3aganus AJ151 CAMOCTOATENbHON padoThI:

Bapuanrt 1 Bapuant 2 ‘ Bapwuant 3

1. Haiitn CYMMY, Pa3HOCTB, IIPOU3BECACHNEC U YaCTHOC KOMIIJICKCHBIX YHUCEII

1. BBIMOTHUTE ACHCTBUS HAJ YUCIaMU B TPUTOHOMETPHYECKOU GopMme:

Z
a) Z; * Zy; 0) i; B) Zp"

z, = 2(c0s5° + isin5°) 7z, = 2(cos15° + isin15°) z, = 5(c0s160° + isin160°)
z, = 3(cos40° + isin40°) | z, = 10(cos105° + isin105°) | z, = 2(c0s20° + isin20°)
n=3 n=3 n=6

2.BBITIONIHUATE  IEHCTBUSL B TPUTOHOMETPUYECKOW ¢GopMe U TMPEACTaBUTH pPe3yibTaT B
TPUTOHOMETPHUECKOH U anredpanyeckoit popmax

1—i\™* V3 — 20\ P VEPEPNL
(5=5) <%> ((V3-i)(-1+D)

3. HaiiTu 3Ha4eHus KOpHEi

V-1 V81 V8i

ITPAKTUYECKAS PABOTA Ne 94
Ha3zBanue npakTuyeckoil padoTbl: Pewenue KeaopamuulX YpasHeHUuu ¢ OMPUYAMETbHbIM
OUCKPUMUHAHIOM.
Ilenv pabomei: Hayuntscs pemiaTb KBaApAaTHBIE YPABHEHUS C OTPULATEIBLHBIM IUCKPUMUHAHTOM

Pe3yabTarsl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 4.1. BoisaBasats qeexTsl aBTOMOOMIIBHBIX KY30BOB;
— [IK 6.2. IInanupoBaTh B3auMO3aMEHSIEMOCTb Y3JIOB U arperaToB aBTOTPAHCIIOPTHOTO CPEICTBA
Y TIOBBIIIEHUE UX HKCILTyaTallMOHHBIX CBOMCTB.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuvie: 1Py 11.
3HAHUA:
— IloHsATHE KOMIIJIEKCHOTO YKCia U ONepalluid HaJl HUMHU.
—  @opMybl ISl HAXOXKACHUSI KOPHEH KBaJIpaTHOTO YPABHEHMUS.
yMeHus: Penienre kBapaTHbIX YPAaBHEHHI C OTPUIATENbHBIM TUCKPUMHUHAHTOM
Xopn padoThr:
Coaep:xanue padoThbl:
KBaJpaTHBIM ypaBHEHHEM Ha3bIBaeTCs ypaBHeHHe Bujaa: ax? + bx + ¢ = 0, B oblieM ciyyae s
ero pelnreHys HeoOX0IMMO BBIUMCIIUTE JUCKPUMUHAHT 1o Gopmysie D = b? — 4ac v HalTH KOpHH:
—b =D
2a
Ecnm nuckpuMuHAHT OTpUTIATENBHBIN, TO HEOOXOIUMO yUeCTh, YTO V-1=i.

X122 =
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[Tpumep 1.

Ha MHOXeCTBE KOMIUIEKCHBIX YUCEI PEIIUTh KBaPATHBIC YPABHCHHUS:
a)x2+1=0;6)5x>+3x+1=0.

Pemenue: @) x2 + 1 = 0, T.K. 3TO HENOJHOE KBAPATHOE YPaBHEHHUE, TO
x2=—-12x,=tV-12x,=3+/-1=x, = +i.

0) 5x% + 3x + 1 = 0. [ly1s1 peleHns 5TOro ypaBHEeHUs BHMUCIUM JUCKpUMUHaHT D = b% — 4ac =
32-4-5-1=-11<0, Torma VD =+/-11=V11-V=-1=+V11i. A KOPHHM KBaJIpaTHOTO
—b+VD _ -34V11i _ —3+Vili _ -3 n @.

2a 25 10 10 — 10
AHAIOrHYHBIM 00pa30M, PEIIAIOTCS KBaJAPATHBIE YPABHCHHS C KOMIIEKCHBIMH KO3 (GHIIMEHTaAMH.

ypaBHEHHUs HalIEM 110 popMye X1, =

[Tpumep 2.

Ha MHOeCTBe KOMIUIEKCHBIX YMCel PElIUTh KBapaTHOe ypaBHeHue: z2 — 8iz — 15 = 0
Pemenue: Beimumem kosdpuiments: a = 1,b = —8i,¢ = —15, torna D = b? — 4ac = (—8i)? —
4-1-(—15)=—-64+60 =—-4 <0, Torga VD =vV=4=+4-V—-1=2i. A KOPHH KBaJpaTHOI'O

-b+VD _ 8i+2i 8i+2i  10i .
= . CnenmoBarenbHO, z; = =— =75j,
2a 2-1 2 2

ypaBHeHMs Hailiém mo Qopmyne: z;, =

8i—2i _ 6i .
Zy=——=5= 3i.

3aganus AJ151 CAaMOCTOATEIBLHON padoThI
Pemmte ypaBHeHUS:

1.x2+16=0
2.x>—-2x+4=0
3.x2—6x+10=0
4. 4x*> +4x+5=0
5
6
7

x*+16=0
.z2—iz+2=0
22— (3+2)z+6i=0
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