MunuctepcTBo 00pa3oBaHus U Hayku YenssOMHCKOW 00acTu
['ocynapcTBeHHOE Or0IKeTHOE MpodeccuoHaIbHOEe 00pa30BaTEIbLHOE YUPEKACHUE
«HOKHO-YpanbCcKuil rocy1apCcTBeHHbIH TeXHUNYECKHH KOJLIeIkK»

METOAUYECKHUE PEKOMEHJIALIUA
IO BBINNIOJIHEHHUIO IPAKTHYECKHUX PABOT
1o o011e00pa3oBaTeIbHON JUCITUTIIIMHE
«MareMaTHKa»
i cneruanbHocty 22.02.08 Metasrypruueckoe npou3BoACTBO (110 BUAAaM NPOM3BOACTBA)
npoduib 00yYeHHS: TEXHOJI0r Y eCcKMii

QII «ITPOPECCUOHAJIUTET»

Yensounck, 2024



1. HOACHUTEJIBHASA 3AIIUCKA

Metoaudeckiue — peKOMEHJAMM 1O  BHINOJHEHHWIO  NPAaKTHYECKUX  paboT 1o
o0meo0pa3oBaTeNbHOM  TUCHUIUIMHE «MareMaThkay IpeaHa3HaueHbl Uil  O0yJaromuxcs
cnenuaibHocTy  22.02.08 Mera/utyprudyeckoe NpOU3BOACTBO (N0 BHJAaM NPOU3BOJCTBA)
TEXHOJOTHYeCKoro  mpodwiis, yuacTBywoomed B peammsamuu  DefaepanbHOr0  MPOEKTa
«Ipodeccuonanurery.

[IpakTuueckue 3aHATHS SBISIOTCS BaXXHBIM JIEMEHTOM 0011e00pa30BaTeIbHON TUCIUIUINHEI.
B npornecce BbIMOIHEHHS] MPAKTHUYECKUX pabOT, 00ydaromuecs CUCTEMaTU3UPYIOT U 3aKPeIlIsioT
MOJIyYEHHBIE TEOPETHUYECKHE 3HaHMs, pPa3BUBAIOT WHTEIUICKTyaJbHbIE U MNPOQECCHOHATbHBIC
yMEeHUs, POPMUPYIOT JIEMEHTHI KOMIETEHIIUH Oy IyIINX CIIEIUAINCTOB.

Paboueii mporpamMmMoii 0011e00pa3zoBaTenbHON TUCIHUILINHBI «MaTteMaTHKay mpeaycMOTPEHO
BbINoHEHHE 94 mpakTH4YecKuX paboT, KOTOPbIE HAPABJIEHBI HA JIOCTHKEHHUE CIICAYIOMINX 1eei:

— obecrieueHue CHOPMHUPOBAHHOCTU MPEIACTABICHUNA O COLMAIBHBIX, KYJIbTYPHBIX U
UCTOpPUYECKHUX (haKTOpax CTAHOBJICHHS MAaTEMAaTUKU;

— obecrieyeHre cHOPMUPOBAHHOCTU JOTHYECKOTO, aTOPUTMHUYECKOTO U MaTeMaTHUYeCKOro
MBIILIECHNUS;

— obecrnieueHre chOPMUPOBAHHOCTH YMEHHM MPUMEHSTh MOJNy4YE€HHBIC 3HAHUS TIPU PELICHUU
pa3IMyYHbIX 33]1a4;

— o0ecrieueHue CcPOPMUPOBAHHOCTH TMPEJACTABICHUM O MaTeMaTHKE KakK 4YacTH
O0IIIeYeTIOBEYECKON KYJIBTYpPhl, YHHUBEPCAIbHOM S3bIKE HAYKH, ITO3BOJIAIONIEM OIHUCHIBATH |
U3y4aTh peasibHbIE IIPOLIECCH] U SBICHUS.

BrinonHeHue mpakTU4ecKuX padoT AUCHUIUIHHBI « MaTemaTtukay o0ecrieunBaeT NOCTHKEHUE
CIIEYIOIIUX PE3yIbTaTOB O0yUEHUSI:

JUYHOCHIHBIX

— JIP 24. TOTOBHOCTh K AaKTUBHOWU JESATEIHHOCTH TEXHOJIOTHUYECKOM U COIHAIBHOU
HaAMpaBJIEHHOCTH, CIOCOOHOCTh HWHUIMHPOBATh, IUIAHUPOBATH H  CaMOCTOSITEIHHO
BBIMIOJIHSATH TaKyIO AESTEIbHOCTD;

— JIP 25 wuHTepec K pa3nmuyHbIM cdepaMm TpodecCHOHATBLHON NESITeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BbIOOp Oynymiedl mpodeccun M peannu30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbI,

— JIP 26 roToBHOCTh U CIIOCOOHOCTH K OOpa30oBaHHUIO U CaMOOOpPa30BAHUIO HA MPOTSIKEHUU
BCEH KU3HHU.

MemanpeomenHpix:
VHUBEPCAILHLIX YYEOHBIX NOZHABAMENbHBIX OelCMBULL
— MPII 01 camocrosaTensHO GOPMYIUPOBATH M AKTYaIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;
— MPII 02 ycranaBnuBaTh CyII€CTBEHHBIN PU3HAK UM OCHOBAHUS JUIsl CDAaBHEHUS,
Kiaccudukanuu u 0600IIeHHS;
— MPII 03 onpenensTh 1enu 1eITeIbHOCTH, 3aaBaTh
— MapaMeTphl U KPUTEPUU UX JTIOCTUKEHUS;
— MPII 04 BBIABIATE 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B
— paccMaTpHUBaeMbIX SIBICHUSX;
— MPII 05 BHOCUTH KOPPEKTHUBBI B ICSITEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCTIEICTBUN JESITEIbHOCTH;
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MPII 07 BnaseTs HaBBIKAMU Y4eOHO-HCCIIET0BATEIHCKOW U TPOSKTHOM JIEATEIBHOCTH,
HaBbIKaMU pa3pelieHus npooiem;

MPII 08 crnocoOHOCTH ¥ TOTOBHOCTH K CAMOCTOSATEIEHOMY IIOMCKY METOOB PELICHUS
MIPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B [TO3HAHMS;

MPII 12 BBISBASATH NPUUUMHHO-CIEACTBEHHBIE CBSI3H U aKTYaJU3UPOBATH 3a/1a4y, BbIJIBUTATh
TUTIOTE3Y €€ PelIeHUs, HAXOIUTh apTyYMEHTHI JIJIsl JOKA3aTeIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

MPII 13 ananu3upoBaTh NOIYUEHHbIE B XO/€ PEILIECHUS 3a1a4l PE3YJIbTaThl, KpUTHUECKU
OIICHUBATDH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

MPII 16 ocymiecTBISTh IEICHANPABICHHBIN MTOUCK TIEPEHOCA CPEACTB U CIIOCOOOB JICHCTBUS
B IIPO(HECCHOHATILHYIO CPEy;

MPII 17 ymeTb nepeHOCUTh 3HaHUS B TIO3HABATEIBHYIO M IIPAKTHYECKYIO 00J1aCTH
JKU3HEACITEIBHOCTH;

MPII 18 ymeTb UHTETpUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTeH;

MPII 19 BeIABUTATH HOBBIE UJEH, MPEJIAraTh OPUTHHAIBHBIC TTOAXO0/IbI U PEIICHNUS,

MPII 21 BnaneTh HaBbIKAMU MOJIYYSHUSI HH(DOPMAIIUU U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSATENIHO OCYIIECTBIISATh MOUCK, aHATIN3, CUCTEMATU3AIUIO0 U HHTEPIPETALINIO
MH(OPMALIUY PA3IMIHBIX BUIOB U (OPM TPEICTABIICHUS;

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OeUCMBULL:

MPK 08 nmpuHUMAaTh L€ COBMECTHOU E€ATEIbHOCTH, OPraHU30BbIBATh U KOOPINHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH JEHCTBUM, paclpelesaTh POJIU C yYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM paboThI;

MPK 10 npeasiaraTe HOBbIE IPOEKTHI, OLIEHUBATH UJIEU C TO3ULIMH HOBU3HBI,
OPUTHUHAJILHOCTH, MPAKTHYECKON 3HAYMMOCTH;

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

VHUBEPCAILHBLX PE2YIAMUBHBIX OCliCMEULL

MPP 02 camocTOATENBHO COCTABIATH IUIaH PELICHUs POOIEMbI C y4ETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHUH;

MPP 09 BnaseTs HaBbIKAMH [T03HABATEIbHOM peduieKCHU KaK 0CO3HAHMS COBEPILIAEMbIX
JEMCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMUI;

MPP 10 ucnons3oBathk npreMbl peIeKCUu s OLIEHKH CUTYyalluu, BbIOOpa BEPHOTO
pelieHus;

npeomMemuuix:

I1P6 01 BnageTh npeACcTaBIEHUAMHU O POJIU UHPOPMAIIMK U CBA3aHHBIX C HEH MPOIIECCOB B
MIPUPO/IE, TEXHUKE U OOLIECTBE; MOHATHAMH «MHGOpMaLUs», «MHPOPMAITTOHHBIN
MIPOLIECCY, KCUCTEMA», KKOMIIOHEHTBI CUCTEMBD» «CHUCTEMHBIN 3 PeKT», «MHPpOpMaLmOHHAsS
CHCTEMay, «CUCTeMa YIPABICHU»; BIQJETh METOJaMH MIOMCKA MH()OPMAINH B CETH
WHTepHeT; yMeTh KPUTUYECKU OLIEHUBATh HH(POPMaIINIO, TIOTY4YEeHHYIO U3 ceTu HTepHeT;
XapaKkTepu30BaTh OOJIbIINE JaHHbIE, TPUBOAUTH IPUMEPHI HCTOUHUKOB UX MOJIyUYEHHS U
HaIpaBJIEHUs UCIIOJIb30BAHUS;

anemenmoe OK u IIK:

OK 01. Broibupars cnocoObl pemeHust 3anad  NpopecCHOHATBHONW —AEATeNbHOCTU
MPUMEHHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;
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— OK 02. Hcnonp3oBaTh COBpEMEHHBIE CpPEICTBAa IIOMCKA, aHalIM3a. M HHTEPIpPETALUU
nHpopManud U HWHOOPMALMOHHBIE TEXHOJOTMHM, HEOOXOIMMBbIE ISl BBIMOJIHEHMS 3ajad
npodeccroHaNbHO 1eATENbHOCTH;

— TIK 2.3. OcymiecTtBasTh cOOp JaHHBIX JJIS aHAIM3a WCHOJIb30BAHUS M (DYHKIIMOHHPOBAHUS

MIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.

Kaxxnas mpaktudeckas paboTa coep>KUT HOMEp, Ha3BaHUE U 11eJIb paboThl, OPMUPYEMBIEC B
MIPOLIECCE BBIMOJHEHUS PabOThl 3HAHUSA U YMEHHS, NMPUBOJUTCS PELICHUE CTaHIAPTHBIX 3ajad U
3aJlaHus AJIs CaMOCTOSITENIbHOM pabOTHI.

Kputepun onieHuBaHMs MPaKTUYECKON pabOTHI:

Oruenka «5» cTaBUTCS, €CJIM BEPHO U panmoHaibHO peteHo 90%-100% npennaraembix 3a1aHui,

JONYCTUM | HEel0YeT, HEUCKaXKAIOIUI CYyTH pPELICHHUS.

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

Ouenka «3» craButcs, eciiu BbinoHeHo 70% mpeayiaraeMpiX 3aaHuid, TONyCTUM | HEeo4eT.

Ouenka «2» - pemieHo Mene 70% npemyiaraeMbIX 3aaHUM.

X0/ BbINOJHEHUS] MPAKTUYECKO padoThI

[IpakTuueckue pabOThl HEOOXOAMMO BBHIMOIHATH B CHEIUAIBHBIX TETPAIsSX C YKa3zaHHUEM

HOMeEpa, TEMbI, LIeJIeil paboTHI.
Xo0 pabompbi:

1. Tlo3HaKOMHUTBCS C TEOPETUUYECKUM MATEPUATIOM.

2. Cpenath KpaTKWH KOHCIEKT TEOPETHYECKOTO MaTepuana B pabouux TeTpaasx (OCHOBHBIE
MOHSATHSI, OTpe/iesieH s, GOPMYIIbI, TPUMEPHI).

3. B Terpamsx ans npakTU4ecKuX padOT BHIMOIHUTH CAMOCTOSTEIbHYIO paOOTy WM PEUIUTh
HOMEpa, KOTOPbIE YKa3aHbl B padoTe.

4. Cparp npenojaBaTeo TeTpaau A MPaKTHUYECKUX padoT.

2. IEPEYEHb IPAKTUYECKHUX PABOT

Ne Koax-
HaumeHoBaHMe nMpaKkTH4YecKOoil paboThl BO
padoThI
4acoB

1. [Tpaktuyeckoe 3anstue 1. JleficTBUS Ha/ MOJOKUTEIBHBIMU U OTPULIATEIEHBIMU
YHCIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU JIpOOSIMU. JIeHCTBHSI CO CTENEHAMH, 2
(GhOpMYJITBI COKPAIIIEHHOTO YMHOXKEHHS.

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

3. [TpakTunyeckoe 3ansatue 3. HaxoxaeHue o6aacTu onpeesneHus 1 001actu
3HaYeHUH PYHKLUH, HUCClleoBaHNe (PYHKIIMM HA MOHOTOHHOCTb, YETHOCTD U 2
OTPaHUYEHHOCTb.

4. [TpakTueckoe 3austue 4. [Toctpoenue rpadukoB JMHEHHOMN, KBaAPaTUIHOM, 9
JTPOOHO-paIMOHATIFHON (PYHKITUH.

5. [TpakTueckoe 3ansatue 5. [IpocThie MPOLEHTHI, pa3Hble CLIOCOOBI UX
BbIuucieHus. CoxHble MPoLeHTH. [IpoieHTs! B podecCHOHANBHBIX 3a/1a4ax 2
TEXHOJIOTUYECKOTO MPOPHUIIS.

0. [TpakTuyeckoe 3anstue 6. Buapl miuockux ¢uryp u ux miomans. [Ipakruko- 9
OPHUEHTHPOBAHHBIE 33J]a4H B KypCce F€OMETPHUH HA IIIOCKOCTH.
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KoJa-

Ne HaumeHnoBaHHe nNpaKkTH4YecKOoil padoThl BO
padoThI
4acoB

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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




KoJa-

Ne HaumeHnoBaHHe nNpaKkTH4YecKOoil padoThl BO
padoThI
4acoB

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Ne HaumeHnoBaHHe nNpaKkTH4YecKOoil padoThl BO
padoThI
4acoB

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

IMPU3MBI U TUPAMUBI.
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Ne HaumeHnoBaHHe nNpaKkTH4YecKOoil padoThl BO
padoThI
4acoB

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

OTpULAaTCIIbHBIM JUCKPUMHUHAHTOM.




MNPAKTUYECKAS PABOTA Ne 1
Ha3Banue npakTuyeckoil padotrbl: /[leiricmsus HAO0 NOIONCUMENbHLIMU U OMPUYAMENbHLIMU
yucramu, OObIKHOBEHHbIMU U OecAMUYHbIMU Opobsmu. [lelicmeusi co cmeneHamu, @Hopmyivl
COKPAWEHHO20 YMHONCEHUS.
Lean pabdoThi:
1. 3akpenuTh HABBIKY BBIITOJIHEHUS OMEPAINil HAJ| [IETBIMHA U APOOHBIMU YHCITAMH.
2. 3aKpenuTh HABBIKM BBHITIOJHEHHS OMEpaliii HaJl CTENIEHHBIMHU BBIPKCHHUSIMH U MPUMEHCHUS
(bopMyI COKpaIEHHOTO YMHOXKEHHUS.
Pe3yabTarhi:
Dopmupyemuie Inemenmut IK (npoghpeccuonanvro opuenmuposannoe cooepircanue):
— TIK 2.3 OcymiectBasTh cOOp AAaHHBIX AJs aHAIM3a HMCIOJIB30BaHUA U (DYHKIMOHHPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnuwie: MPI1 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.
3HAHMSA: TTOHATHE O YUCIOBBIX MHOXKECTBAX, POPMYJIaX COKPAIEHHOTO YMHOKEHUS;
YMeHHUsI: BBHIOJIHEHUE ONEpalfii HaJ YWCIaMu, NpUMEHEHHe (OpMyJT COKPaIEHHOTO
YMHOEHUS JIJISl YIIPOIIECHUS BBIPAKCHHIMA.
Xon padorhl:
CrnoxxeHue apooeii:

Jst TOro, 4ro0bl CI0XKUTH ABE IpOOH, HY’)KHO CHayajia NpUBecTM uIX k @ ¢  a- d+c-b
0011eMy 3HAMEHATEINIO, @ 3aTE€M BBIIIOJIHUTD CJI0KEHHE! b d b-d
Brruutanue apooeii:

Jist TOro, 4TOOBI M3 OXHOW IPOOM BBIYECTH APYTYIO, HY)XHO CHadama ¢ ¢  a-d—¢-b
NPUBECTH UX K OOILEMY 3HAMEHATENIO, 4 3aTEM BBIIIOJHUTH BBIYUTAHHE! b d b-d
YMHO)eHue apo0ei:

Jns  Toro, 4YroObl MNEPEMHOXKUTH JBE JPOOM, HYXKHO IIEPEMHOKHMTH a a-c
COOTBETCTBCHHO MX YHCIIMTEIIM U 3HAMCHATCIIN B d " b.4d
Jenenue

Jns Toro, 4ToOBl OHY ApOOb pa3AeNuTh Ha APYTYIO, HY)KHO JEIMMOE ] a d a-d
YMHOKHUTB Ha IpoOb, 00paTHYIO IETUTEIIO: p'd b e boe

UToOB! BBITIOTHUTH JIeIeHHe CMEIAHHBIX YHcel, UX HY)KHO TIEpEeBECTH B HEMPaBUIbHBIC IPOOH, a
3aTeM pa3/IeNuTh M0 MPABIITY JACJICHUs] OOBIKHOBEHHBIX JIPOOEH.
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Jlst Toro, 4TOOBI CIOKHUTH (MM BBIYECTH) JBA YKCIIA, 3aIIMCAHHBIX B BUJE JIECATUYHBIX APOOECH,
MO>KHO MCIOJIb30BaTh MPABUIIO CIOXKEHHS (BBIYMTaHUS) B cTONOUK. [Ipu 3TOM 1poOH TOKHBI OBITH
3alMCcaHbl JPyT TOJ JAPYrOM TakK, 4TOOBI 3amsiThle OKa3aJMCh APYT IMOJ JPyroM — 3T0 Oyxaer
03HAYaTh, YTO JPYT IO JIPYIOM 3aIHCaHbl COOTBETCTBYIOIIHME Pa3psiIbl.

Ecmu onna w3 gpolGeit "mnmHHEe" Apyrod, TO MOXKHO YPaBHATH KOJIMYECTBO ITUGP B APOOHBIX
4acTsX, JONUCAB CIpaBa Hy/IH B 6osee "KOpOTKOM" 1podu.

Boiumcnum snauernne smpamenws 13,75 — 8,2 4+ 0,115.
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YTto06BI YMHOXUTb ACCATUYHYIO I[p06b Ha ACCATUYHYIO I[p06b, HY)XHO CHa4aJla YMHOXKHUTb UX KaK
HaTypaJIbHbIC YHUCJIa, HC o6pa1ua;1 BHHMMAHHA Ha 3aIlIThIC, a 3aTEM OTIACIIMTH 3aIsTON CIIpaBa
CTOJIBKO I_[I/I(i)p, CKOJIBKO HX CTOUT B ,I[pOGHBIX yacTsax 000MX MHOXKHTeIeH BMmecte. Eciu B
IMPpOU3BCACHUN MCHbLIIC HI/I(l)p, UM HYKHO, IIEpeH IEPpEHOCOM 3aIIsITON HCO6XO,I[I/IMO JOIIMCAaTh
CJICBA K HATYpaJIbHOMY YHUCITY H606XOI[I/IMOC KOJIMYCCTBO Hyneﬁ.

UToObl pa3eluTh JECATHUHYIO Opo0b Ha JAECATUYHYIO JpOOb, HY’)KHO B JICJIMMOM WU B JIETUTEIE
MIEPEHECTH 3alAThie BIPABO Ha CTOJBKO IU(DP, CKOJIBKO HX COACPKUTCA B APOOHOW dacTH
JIEJIUTEISA, U JJAJIEE BBITOJHUTH JCJICHUE HAa HAaTypaJlbHOE YHCIIO.

CBoiicTBa CTEECHU:

Popryia: IIpuntepnbr:
a-a™m ])43,45243+S: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 = an-m 1)(23)4 = 23-4 = 212
2) (2—3)2 = 2—3'2 = 2-6
3) (2—3)—5 = 2—3-(—5) = 215

(f)" B a_n (E)Z 22 —i

b/ bm 3/ —32 9
(@a-b-0)" (2-3-42=223-4=4-9-16= 576
—a™ b - c"
1 s I s W -2} 3 =
A Pl T TR T
(-2? 8

0| G0

» \a 3/ "\ 12

bﬂ
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1) KeagpaT cyMMEI IBYX BEIpa3KeHUH paBeH KBapaTy IIePBOTO BEIPayKeHUA TITI0C

VOBOCHHOE IIPOM3BeJcHHKE IIePBOr0 BRIPAEeHHMA Hd BTOPOE ITNHOC KBAlpaT BTOpPOIro

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

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

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

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

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

3) PasHocThs KBA4paTOoB NBYX BBIQEIJKEHHfI PpdBHA [IPOM3BeJEeHHIO PA3HOCTH CAMMX

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

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

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

13t a2 2342 g1lq3
22" "33 775 2 725

(1)2.3§ (11—11.64}44, 6) 21—3§:(1ﬂ+3,2j.
9l2) 5. 3 74100) s 4’5

2. BrImonHuTE NEACTBUA CO CTEIIEHAMMU:

11



a) [_5 3 - (-4)°; B) [Iagjl + [13]-2 ] ((-3,4)° - (-1)72).

7))
34.9%
6 .
) (272’
YnpocTHTe BRIpaMKeHHe:
(a?)* - (a®)?, (8a)" (. a Y
-ﬂ:'l [ﬂ-jj—l :[ﬂ-!}:-]‘ E} k_ﬁbi ,-'| '[ 25-‘:!!‘] )

3. Ympocture BbIpakKeHHUsl, UCIOIB3YS (OPMYIIbI COKPAIIEHHOTO YMHOYKEHHUS:
64a2-36
64a2+36—96 "'

(4a+2b)(4a—2b)
16a2+4b°>—16ab '

(2a+3c)(2a—3c)
402 —9¢2

MPAKTUYECKAS PABOTA Ne 2
Ha3zBanue npakTuueckoii padborsl: Jlunetinvle, Keaopamuvle, OpOOHO-TUHELIHbIE YPAGHEHUS U
Hepagencmaa. Cnocobwvl pewieHus cucmem aunelnsvix ypasueruti. Cucmembvl TUHENHbIX HEPABEHCMS.

eab paboThIi:

1. 3akpenuTh HaBBIKM PEHICHUS TMHEHHBIX, KBAIPATHBIX U JPOOHO-PAlMOHAIBHBIX YPAaBHEHUH,
HEPABEHCTB U CUCTEM.
Pe3syabrarsi:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 2.3 OcymecTBasTh cOOp AaHHBIX JUIsl aHAIU3a HCIOJIb30BAHUA U (PYHKIIMOHUPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPE/ICTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie: 11P6 02, I[TP6 06, TPy 05, TPy 09.
3HAHMS:
— TmoHsATHE 00 YpaBHEHUH, 00J1aCTH TOMYCTUMBIX 3HAUEHHM, PELLIEHUN YPaBHEHUS;
— TMOHATHE O JIMHEWHBIX, KBaJApaTHBIX, JAPOOHO-IMHEHHBIX YpPaBHEHUSAX U
HEpaBEHCTBAX, METOJAaX MX PELICHUS;
YMeHHUsI: pellleHUe JMHEHHBIX, KBaJApPaTHBIX, KBAJPATHBIX, JPOOHO-TMHEWHBIX YpaBHEHHIH,
HEPaBEHCTB U CHCTEM.
Xox pa0doThI:
[lepen BBITIOTHEHUEM MTPAKTHUYECKOW PaOOTHI OTBETHTE HA CIEAYIOIINE BOITPOCHL:
1. JluneitHoe ypaBHEHHUE U HEPABEHCTBO — 3TO ...
2. KBampaTHeIM ypaBHEHHEM M HEPAaBEHCTBOM Ha3bIBACTCH ...
3. Henonnble kBajipaTHbIe ypaBHEHUS — 3TO ...
4. JIpoOHO-panMoHaIbHOE YPaBHEHUE H HEPABEHCTBO — ITO ...
3anummTe anropuTM pereHHs:
12



1. JIuneiHOTO ypaBHEHUS U HEPABEHCTBA;
2. KsagpaTHOro ypaBHEHHs 1 HEpPAaBEHCTBA (B TOM YHMCIIE HETIOJIHBIX);
3. JIlpoGHO-panroHaIbHOTO YpaBHEHUS! M HEPABESHCTBA.

3agaHus 1J19 CAaMOCTOSATEIbHOI padoThI:

Bapuant Nel Bapuant No2
Pemvite ypaBHeHus: Pemite ypaBHeHus:
x-1 2 1-2x
1. —+-=—-x-2 1. 5—- =4x—1
2 3 5
2. x*-7x+12=0; 2. x*-3x-10=0
3. 2x*-9x+10=0; 3. 5x*+14x-3=0;
4, 9x®+6x+1=0; 4, 2x*+3x+1=0;
5 3 .8
5. i+—=3; 5, —+-=2;
x-2  x Xx=5 x
Pemure HepaBeHCTBA:! Pemure HepaBeHcTBA:!
1. x?*-22x-23<0; 1. x?-8x+15<0;
2. x*-3x-10>0; 2. 3x*-8x+5>0;
3. x+6>0 3. 2-x 50
1-3x 2x+3
4. 2x—xz<0 4. x2—5x>o
x+3 4-x
Pemnre cucremsr: Pemnre cucremsr:
| 2x+3y=7, [4x-7y=1,
|';,-'K_3}=11 1. |_2.\'+?_}-‘=ll.
Sy i6<y {17.«:—2:;12«:—1
3-9x <1-:
{3x+12£x+1? 2 el

MPAKTHYECKAS PABOTA Ne 3
Ha3panue nmpaxkTudeckoii padorbl: Haxodcoenue odoracmu onpeoenenus u obnacmu 3Ha4eHuil
@yukyuu, uccnreoosanue GyHKyuy Ha MOHOMOHHOCMb, YEMHOCMb U 02PAHUYEHHOCTb.
ean padoThI:
1. 3akpenuTh HaBBIKHM OMpPEIEICHUS 00IACTH OINpeIeTeHHs U 00IacTH 3HaUeHUH (YHKITHH.
2. HayuuThcs ucciieoBath (GyHKIHUIO HA Y€THOCTD U IEPHOINIHOCTD.
Pe3yabTarsl:
Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— IIK 2.3 OcymecTBasTh cOOp AAaHHBIX JUIsl aHAIM3a MCIOJIb30BAHUS M (YHKIIMOHUPOBAHUS
MIPOrPAMMHO-TEXHUYECKHUX CPEJICTB KOMIBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie: 11P6 02, ITPG 06, TPy 05, TPy 09.
3HAHUS: TTOHATHE O PyHKIIMK, 0OJACTH OTpeeeHHs U 001acTH 3HAaYeHUH, MOHOTOHHOCTH,
YETHOCTH U OTPAaHUYEHHOCTH;
YMEHHsI: BBIUUCIICHHE O0OJacTH OMpENeNeHUs U 3HAueHUs, MCCIeAOBaHWE HA YETHOCTh U
OTpaHUYEHHOCTD, YTeHUE Tpaduka QyHKIUY.

13



Xox pabdoThI:

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

+
|
|
-
|
!

1. Obnacmv onpedenenus @yHkyuu — 3TO MHOXKECTBO BCEX 3HAYCHHUH NEpPEeMEHHOH X,
KOTOpbIE HMEIOT COOTBETCTBYIOIIME WM 3HadeHus ¢ynkuuu. O6osnagaror: D(f). Ha
rpaduke 00JIACTh ONPENEICHUs — 3TO MPOMEXYTKH Ha ocu OX, HaJ KOTOPbIMH (WU TIOA
KOTOPBIMH ) UMEIOTCS 4acTH rpaduka.

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

2. Obnacmo 3naueHuil yHKyuu — 3TO0 MHOXKECTBO BeeX ee 3HaueHuit y. O6o3naqaror: E(f). Ha
rpaduke o6nacTs 3HaYeHU QPyHKIUKU — 3TO mpoMexxyTku Ha ocu OY, crieBa wiu cripaBa OT
KOTOPBIX (B TOPU30HTAIBHOM 1OJI0CE) HAXOIATCSA YacTH rpaduka.

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

3. @yukuus y=f(X) HaszpiBaeTCs 603pacmarowyeti, eciu asst TF000H mapsl 3HAUYCHUN apTyMEHTOB
X1, X2 U3 HEpaBEHCTBA X1 <X cieayer HepaBeHCTBO f(X;1) <f(X;). DyHKIMIO MOXHO Ha3BaTh
BO3pACTaloIIeil Ha MPOMEKYTKE, €CITH OOJIbIIIEMY U3 JIFOOBIX IBYX B3ATHIX M3 HErO YHCEI
BCET/1a COOTBETCTBYET 0OJIbllice 3HAUCHHE (DYHKITHH.

Jlnst Harero nmpuMepa GyHKIMSA BO3pacTaeT IMpH xE [_8’_ ?] U[_4’ %= 1] U[B; ?]
®Oyuknus Y=f(X) HazpIBaeTCs yovI6aiowetl, eCiu It F000M mapsl 3HAYCHUH apryMEHTOB X1,
X2 W3 HepaBeHCTBa X1<Xp ciemnyer HepaBeHCTBO f(X1)>f(X2).DyHKINIO MOXHO Ha3BaTh
yOBIBAIOIIEH HA MPOMEXKYTKE, €CITH M3 JIFOOBIX JIBYX B3STHIX M3 HETO YHCEN OOJIBIIEMY U3
HUX BCErJla COOTBETCTBYET MEHbIIIeE 3HAYCHUE (DYHKITHH.

Jliia Hamiero npumepa GyHKUUS yObIBaeT Mpu 5E [_?;‘ 4 5] U[_l; 3] U [?;‘ 9’4] .

4. Ilpomedcymku 3HAKONOCMOAHCMEA — TIPOMEXKYTKH, HA KOTOPBIX 3HAUYEHUS (QYHKLIUU
UMEIOT TIOCTOSIHHBIM 3HaK (TMOJOXUTENbHBIM WIM OTpuuaTeiabHblit). [IpomexyTok
MTOJIOKUTEIBHOTO 3HAaKa— 3TO MHOXECTBO 3HAYEHUH TNEPEMEHHOM X, Yy KOTOPBIX
COOTBETCTBYIOIIME 3HaYeHus pyHKiuu Oonbine Hyas (Y>0). Ha rpaduke — 3to wactu ocu
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5.

7.

abcIMce, y KOTOPBIX COOTBETCTBYIOMME Kycouku Trpaduka Beime ocu OX. bes rpaduka mx
TOKE€ MOKHO HalTH, COCTaBUB M pemuB HepaBeHCTBO f(X)> 0.

Jliig Haniero npumepa GyHKIUS TOJOKUTENbHA TPU 5E [_3; 2) U (5; 2 4} .

[IpoMe)yTOK OTpHUIIATENBHOIO 3HAKA— 3TO MHOXECTBO TEX 3HAYCHUM IMEPEMEHHOM X, Y
KOTOPBIX COOTBETCTBYIOIME 3HaYeHUs QyHKimu MeHbine Hyns (Y <0). Ha rpadpuke— 3to
MIPOMEXYTKH OCH a0CIIHCC, Y KOTOPBIX COOTBETCTBYIOIINE KycOUKH rpaduka Huxe ocu OX.
be3 rpaduka ux TOXe MOKHO HAMTH, COCTaBUB U peruB HepaBeHCcTBO f(X) <0.

xe(-8-31U(2 5)

Jnst Hamero nmpuMepa (GYHKIHS OTpUIIaTeIbHA TPU .

Hynu ¢ynkyuu— 310 3HAYCHHS MIEPEMEHHOU X, MpU KOTOpbiX y(X) = 0. be3 rpaduka nymu
GYHKIMHM TOXE MOXKHO HalTH, cocTaBuB U pemuB ypaBuenue f(X) = 0. ITo rpaduxy Hymu
OTIpeEIIAIOT Kak adcuucchl ToUeKk nepeceyeHus rpaguka c ocoto OX.

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

Yemnocmov u newemnocmo Gynxkyuu. OyHKIUS HaA3bIBaCTCS YETHOM, eciau ee rpaduk
cuMMeTprueH oTHocuTeabHO ocu OV u amst mob6oro x € D(f) Bepro: -x € D(f) u f(-x) = f(x).
T.e. GyHKIUSA Ha3HIBAETCS YETHOM, €CIM JIOOBIM JBYM IIPOTHBOIOJIOKHBIM 3HAYCHUAM
aprymeHTa, w3 00JaCTH OIpPEIEICHUs, COOTBETCTBYIOT paBHbIE 3Ha4YeHHs (QyHKumu. Ha
rpaduke yeTHas QyHKuMs umeeT ocb cummeTpuu OY.

@OyHKIKSA HA3BIBACTCS HEUYCTHOW, eCcau ee Oo0JIacTh OmpelesieHHs CHMMETPUYHA
OTHOCHTENBbHO HyIs U i Jiroboro x € D(f) Bepuo: -x € D(f) u f(-x) = -f(x). T.e. pynxums
Ha3bIBACTCS HEUYCTHOM, €CU JIOOBIM JBYM IPOTHUBOIOJIOKHBIM 3HAYCHHSIM apryMeHTa
COOTBETCTBYIOT MPOTHUBOIIOJIIOKHBIEC 3HaueHuss (GyHKimu. Ha rpaduke HeueTHass GYHKIHS
CHMMETPUYHA OTHOCHTEIBHO Hadyajaa KoopaAuHaT. [Ipou3BeeH e UK YaCTHOE JIBYX YETHBIX
byakuuit — ecth QyHKIMA deTHas. [IpouW3BeseHME WM YaCTHOE [BYX HEYETHBIX
¢GyHKIMI— ecTh QyHKIMs 4yeTHas. [IpomsBeneHue uiam yacTHOe IBYX (YHKIMM, OJHA U3
KOTOPBIX YeTHasI, & IPyrasi HedeTHas— eCTh (DYHKIIUS HEeUeTHAsL.

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

Iepuoouunocme @ynxkyuu. Oynkuus y = f(X) HaspiBaeTCs MepUOAMIECKON ¢ meprogoM T>
0, eciu st mro60ro x € D(F) Bepuo: (x— T) € D(f), (x + T) € D(f) u fix— T)= f{x + T)=AX).

CDYHKI_II/ISI Hamero nmpumMepa HE ABJIACTCA nepno;mquKoﬁ.
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3amaHus 1J151 CAMOCTOSITE/IbHOM padoThI:
3aganue 1. Omnummure cBoiicTBa (yHKUMH, TrpaduKk KOTOpoil n300pakéH Ha pHCyHKE (110
JITOPUTMY TPUBEIEHHOTO BBILIE TPUMEPA):

Bapuant Nel Bapuant No2

2 . ~. 2 —~
___.r'__ i —i_.-"--.- ﬂ---"-. -"f _
=T E =6 :"I -2 o\ 3 Ji8 | |x

II| - -3 e

3ananue 2. Haiinure oOnacte onpeneneHus: GyHKIIHMA:

Bapuant Nel Bapuant No2
2x + 3 5x —7
gy Y= ox—2
y =4/5x2 =20 y =416 —x2
3ananue 3. Haiinure o0nacTh 3HaUeHUH (QYHKITHIA:
Bapuant Nel BapuanT Ne2
Y=1q -I-1 x? YIRS
y=2+ Vx+2

y=vx—1+3

INNPAKTUYECKAS PABOTA Ne 4
HasBanue npakTuueckoii padorsi: [locmpoenue epaghuxos nuneliHol, K8aOpamuyHou, OpooHO-
PAYUOHANBbHOU DYHKYULL.
Iesab padoThl: 3aKpenuTh HABBIKM BBHIYMCIECHUS TOCTPOEHUS I'padMKOB JIMHEHHOHN, KBaJpaTHUHON
U IpOOHO-PAlIMOHAIBHON (DYHKIIHH.
Pe3yabTarsl:
Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBasTe cOOp JaHHBIX JUIsl aHAIW3a UCIHOJb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOTPaAaMMHO-TEXHUYECKHX CPEJICTB KOMITBIOTEPHBIX CETEH.

memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: 11PG 02, ITP6 06, ITPy 05, ITPy 09.

3HAHMA: OHATHE O rpaduke GyHKINH;

YMEHHS: IOCTpoeHue rpaduka GyHKIIHH.
Xox pa0doThI:

N 1
IIpumep 1. [Toctpouts u npountath rpaduk TMHEHHON PYHKIHMH Y = S 2.

Pemenue.
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YroObl mnocTpouTh rpaduK JUHEHHOW (PYHKUIMHU, HAM HYXHbl KOOPIMHATBI JBYX TOYEK,
NpUHAIIEKAMX TpaduKy GyHKIUU. YTOOB X HAMTH, HYKHO B3STh JBa 3HAUYEHUS X, MOJACTABUThH
UX B ypaBHEHUE (PYHKLUH, U IO HUM BBIYMCIUTH COOTBETCTBYIOIINE 3HAUCHUS Y.

1
Hanpuwmep, uro0Osl nmoctpouTs rpaduk GyHKIHUU Y = Xt 2, ynobHo B3saTh X = 0 m X = 3, TorNIa

OpAMHATHI 3TU TOYEK OYAYT paBHBly =2 u 'y = 3.

[Monyaum Toukum A(0;2) u B(3;3). CoemuauM ux u iy

nmoyduM rpadux GyHKIHAH Y = gx +2: o

Puc. 1 B3:3)
[IpounTtaem rpaduk, MOCTPOCHHON (YHKIIUH:
1) D(y) = R; ]
2) E(y) =R; R

3) ®yHKus 001Iero BUIa,
4) Henepuoauueckas;

5) Touku nepecedeHus ¢ OCIMU KOOPAUHAT:
1

Ox: EX +2=0, X =- 6, cnegoBarenbHO (- 6; 0) — Touka epeceueHust ¢ 0ChI0 aOCIUCC.

Oy: mpu x =0 y = 2, cnegoparenbHo (0; 2) — TOUKa nepecedeHus ¢ OCbI0 OPAMHAT;

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

nNy= §X + 2 BoO3pacraer Ha BCEH 00JIACTH OIPEICIICHHUS.

IMpumep 2. [TocTpouTh U MPOYUTATH TPAPHK KBAAPATUIHON PYHKIIUH Y = 2x% +3x — 5.

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

2. HaiizeM JMCKPUMHHAHT KBAAPAaTHOrO TpexwieHa 2x° + 3x — 5
D=b?—4ac=9-4-2-(-5)=49;, VD=7

JINCKpUMHHAHT KBaJpaTHOTO TpEXdWiIeHa OOJbIe HYJs, MOATOMY mMapaldojia UMEET IBE TOYKH

nepeceveHus ¢ ocbro OX.

JUst TOro, YTOOBI HANTH MX KOOPAMHATHI, PELIHM ypaBHeHHe 2X° + 3x —5 =0

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

4. Touka mepecedyenus: nmapabdonsl ¢ ocbto OY: (0;-5),u el cuMMeTpuyHas OTHOCHTEIBHO OCH
: CUMMETpPUHU NapaboJIbI.

Hanecem »Tu TOUKM Ha KOOPJAMHATHYIO TUIOCKOCTB, U
COEIMHUM X IUIABHOM KPUBOM:

Puc. 2

[TpounTaem rpaduk mMOCTPOEHHON QYHKIIUU:

+ 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. dynkIms Bo3pacraeT Ha [ -6,125; + 00) u yObiBaeT Ha ( - o; - 6,125].

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

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

IIpumep 3. [Iloctpouth W mOpouyuTaTh TpaduK KYCOYHO — JIMHEHHOW  (QyHKIHMH

2—xnpux <1

Y= { xupux =1

Pemenue. *

2—xnpux <1
xnpux =1

pUCYHKE TMOKa3aH rpaduk 3Toi GyHkmuu. YToObI ero

MOJIYYUTh, IOCTPOUM rpaduk QyHKIUU Y = 2 — X TIpH

X<lumy=Xxnpux=>1.

Paccmorpum  ¢yHkmio y ={ Ha 8

Puc. 3

[TpounTaem rpaduk NOCTPOCHHOHN (PYHKINH:
1. D(y)=R 1
2. E(y)=[ 1; + o) F & & & 7o 1 3 § 4 3
3. dyHKIus 00UIero BUIA; &
4. Henepuomueckas;

5. Touku nepeceyeHus: C OCIMHU KOOPAUHAT:

Ox: HeT ToYeK NepeceyeHust

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

6. OyHKIMS MOJIOKUTENIbHA Ha BCei 001aCTH ONpe/IeNICHHS
7. @yHKIMs Bo3pacTaeT Ha [ 1; + 00) u yobiBaeT Ha ( - «©; 1]/

IIpumep 4. [Toctpouts rpaduk IpOoOHO-TUHEHHON PYHKIMH Y = i—j.

Pemenue.
K
[IpeacraBum npo6s B BUjE N + P Hnst aToro X + 8 3anuiiemM B cineayromiem Buae: X — 2 + 10 (T.e.
x+8 x—2+10 (x=2)+10 10
)+ f— = = = _
8 npeacrasuiu B Buje —2 + 10). [Tonyuum: o — — 1+ P
Nrak, Mpl mosmy4riin Bce HeoOXxoaumble 3HaueHus: k =10, m=2,n=1.

TakuMm o0pa3om, Mbl HAlIUTM aCUMIITOTHI Halllel TUIIepOoIIbl (MCXO0I U3 TOT0, YTO X =M, y =N): X =
2,y=1.

To ecTtb ogHa acMMNTOTa TUNEPOOIBI MPOXOIUT MApaLUIEIbHO OCH Y HAa PACCTOSHUU 2 €AMHMIL
CIpaBa OT HeEe, a BTOpas aCUMNTOTa MPOXOAMUT MapajuIe]IbHO OCH X HAa PacCTOSHUM | equHMIIbI
BBIIIIE €€.

IToctpoum rpacduk ganHoM GyHkMU. {7 3TOrO CienaeM cieayrolee:

1) npoBesieM B KOOPAMHATHON MIIOCKOCTH MMyHKTUPOM aCUMOTOTHI — NMPSIMYIO X = 2 U IpsiMyto y =1.
2) Tak Kak runepOoJyia COCTOUT M3 JIBYX BETBEH, TO Ul MOCTPOEHHUS 3TUX BETBEH COCTaBUM JBE
TaOIUIBL: OJHY JUTS X < 2, APYTYIO IS X > 2.

CHayvana non6epeM 3Ha4eHHs X JJIs IEPBOro BapuaHTa (X <2 ).

Pe3ynbTarhl Bcex MoyueHHBIX BRIYMCICHUN BIIMCHIBAEM B TAOJIUILY:

X -3 -2 -1 0 1

y -1 -1,5 -2,3 -4 -9
Teneps cocTaBuM TabIUIlY AJIT BApUaHTa X > 2:

X 3 4 5 6 7
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y 11 6 43 35 3

3 Hanee mpocTto cocTasisieTe rpaduK GyHKINHU C TOTyYCHHBIMH KOOPAMHATAMHU.

A

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

Bapuanm 1. Bapuanm 2. Bapuanm 3.
a)y=3x—2 a)y=2x+5 a)y=2x-—3
0)y=x%2—7x+2 0)y=—x2+4x+6 6)y=—x%—6x+1

_(x+1mpux <1 _(x—5mpux =3 _(x—2mpux=-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: //pocmoule npoyenmul, pazuvie cnocoobl UX bl4UCIeHUS.

Cnooicnole npoyermol. HpOU@HWlbl 6 l’lpO(p@CCMOHCUZbelX 3a0a4ax MexHon02UYecKo20 l’lpO(pLUlﬂ.

ean padoThi:

1. 3aerHI/ITB HAaBBIKW BBIYHUCIICHUA IIPOLUCHTOB U UX IPUMCHCHHUC JIA NPUKIIAIHBIX 3a/1a4.

Pesyabrarnl:

Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):

— TIK 2.3. OcymectBnsaTe cOOp OaHHBIX JUIsl aHAIN3a UCIHOJb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPE/ICTB KOMITBIOTEPHBIX CETeH.

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

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

npeomemnsie: 11P6 01, I1PG 06, TTP6 14, I1Py 16, ITPy 19.
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3HAHHUA: MOHATHE O MPOIEHTAX, BUAbI OCHOBHBIX 3aiau Ha MPOLEHTHI, (OpMYysIa CIOKHBIX
MPOLICHTOB;
YMEHHsI: HAXO0KJI€HUE MPOLIEHTOB O YKCJIA, OIIPEIEICHUE YU CIIA 10 €r0 IPOLEHTaM.
Xopn padoThrI:
1.IIpoueHT — coTast yacTh 4ucIia.
2. Ytobsl HaiiTu p% OT Bcero uucia, Hajo Bc€ yuciio yMHOKUTh Ha 0.01p.
3. YtoObI HaiiTH BCE Yncio 1o ero p% IpoueHTaM, HaJo U3BeCTHOE Yucio pazaenuts Ha 0.01p.
4. YtoObl HAMTH CKOJIBKO IMPOLEHTOB OIHO YHCJIO COCTaBISi€T OT APYroro, Hajgo OJHO YHUCIO
pa3zenuTh Ha Apyroe u yMHOKUTh Ha 100%.
IIpumep 1.
CKOJIBKO TIPOLIGHTOB COJIU COJIEPKHUTCS B pacTBope, eciiu B 200r. pactBopa coaepxutcs 150r.
BOJBI?
Pewenue:
1) 200 — 150 = 50 (r.) — conmu
2) 50-100
200
OrtBert: 25%

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

= 25% - comu

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

®opmy.ia NPOCTHIX NPOILEHTOB
O6031aunm yepe3 A° cymMMy nepBoHAYaIbHOTO BKIala. baHk 00sA3yeTcs BBHILIAYMBATH BKIATUUKY
B KOHILIE KaX10r0 p% (To10Basi IPOLIEHTHAs CTaBKa) OT IepBoHadansHoii cymmbl A°. Tlo ucreuenuu

. p .
OJIHOTO TO/la BEJIMYMHA BKJaja 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 10

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

IIpumep 3.

baHk BpINIaurBaeT BKIATUMKaM Kaxablil roa 8% oT BHecEHHON cyMMbl. KiMeHT caenan BKian B
pasmepe 200000 p. Kakas cymma Oynet Ha ero cuére uepes 5 ser, 10 net?

Pemenue:

Ucnons3yst popmyiy: A™ = A° (1 + %)

AS

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

. 10-8
A = 200000 (1 + W) = 360000 (p)

Ortset: 280000 p., 360000 p.

dopmyJia CJI0KHBIX NPOLEHTOB
Ecin o603Haunts uepes A° cymmy mepsoHauansHOro BKmaga, A" - cymma, KoTopas OyneT Ha
BKJIaJIe K KOHI[y N-r0 TojJa, TO MPH HAa4YUCIeHUH P% TrOJOBBIX, HE CHHUMAas CO CYETA CyMMY
HAYMCJICHHBIX ITPOLUECHTOB, MOXXHO I10JIB30BATHCA (1)0pMy.]'I0171 CJIOKHBIX MPOUCHTOB:
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n
A" = A° (1 + i)
100

IMpumep 4.

bank npemmaraer Bknan «cryneHueckuit». [lo atomy Bkiagy cymma, umeromasica Ha 1 stHBaps,
€XKEroHO YBEITUYMBACTCA HA OJHO U TO K€ YUCIO MpoleHToB. Bxnaguuk Bioxun 1 susaps 1000
pyOsieit u B TedyeHue 2 JIeT He MPOM3BOJIMI CO CBOMM BKJIQJIOM HHMKAaKuX onepauuid. B pesynbprare
BIIO’KEHHAsT UM CcyMMa yBenuumwiack g0 1210 pyOneit. Ha CKOIbKO TPOICHTOB €XKETOJIHO
YBEJIMUUBAETCS CyMMa JICHET, IT0JI0KEHHAasi Ha 3TOT BKJIazA?

Pewrenue:

[Iycte Ha a% eXerogHoO YBEJIMYUBAETCS CyMMa JICHET, MOJOKEHHAsI Ha «CTYIEHUYECKHUI» BKJIa.
Tak kak OpuI0 TONTOX)EeHO 1000 pyOieid, a K KOHIly BTOporo rojaa noxy4duwiochk 1210 pybnen, to
A® =1000,4% = 1210,n = 2.

Pemnm ypaBHeHue:
2

a
1210 = 1000 (Hﬁ) =a=10

Otser: 10%.

IIpodeccuonanbHO-OpHMEHTHPOBAHHDbIE 3aJaHUS /ISl CAMOCTOSITEIbHOI PadoThI

1. TIleny ToBapa moBbIIIANK: MEPBBIA pa3 Ha p%, 3aTeM HOBYIO IieHYy MmoBbicuiu Ha 2p%. locne
9TOTO IIeHy ToBapa cHu3wiu Ha 15%. B wuTore okxoHuaTenbHas Il€HA OKa3ajlach BHIIIE
nepBoHavabHOM Ha 12.2%. Ha ckoybKo MpoIeHTOB ObLIa OBBIIICHA [IEHA TOBAapa B MEPBEIi pa3?
2. Tlpu kakoli mporeHTHOU cTaBke Bkiag Ha cymmy S00p. Bo3pactér 3a 6 mecsieB 10 650 p.

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

4. PaccuuraiiTe, 4TO BhIrOJIHEE JUI BKIaauuka: moixyduts 20 000 pyOreit ceroaHs Uiu Noay4yuTh
35 000 py6ueii yepes 3 roaa, eciiv mpoleHTHas cTaBka paBHa 17%.

5. Kakoit gomkHa ObITh CTaBKa cCyaHOTro mnporenta, yrodsl 10000 pybneit Hapactunuchk 10 30000
pyOuteit, 3a cpok Bkiana S jaer?

6. K 120 r pactBopa, comepxarmiero 80% comu, modasmm 480 T pacTBopa, conepxkariero 20 %
TOM ke coiu. CKOJIBKO MPOLIEHTOB COJIM COJIEPKUTCS B TIOMYUUBIIIEMCS 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 cocyzae nonyuuiics 86% pactBop
KHUCIOThI. CKOJIBKO J1 paCTBOPA BMENIAET COCya?

IMPAKTUYECKAS PABOTA Ne 6
Ha3zBanue mnpaxktuuyeckoii padorbl: Buoer niockux ¢ueyp u ux niowaos. Ilpakmuxo-
OpUEHMUPOBAHHbBIE 3A0aA4U 8 KYPCe 2eOMEeMpPuu Ha NA0CKOCU.
eab padoThI:
1. 3akpenuTh HaBBIKM MOCTPOEHUS IIIOCKUX (UTYP U BBIUMCIEHUS UX IUIOLIAIEH.
2. HayunThCsi TPUMEHSTh HABBIKM BBIUYMCICHHS IUIOMAACH IUIOCKUX QUTYyp TpPH pEIICHUH
MPAKTUYECKHX 3a/1a4.
Pe3yabTarsi:
— TIK 2.3. OcymecTBasTh cOOp JaHHBIX JJS aHAIM3a WCIOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
MIPOTPAaMMHO-TEXHUYECKHUX CPEJICTB KOMITBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
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npeomemnoste. 11P6 01, ITP6 06, ITP6 14, TPy 16, TPy 19.
3HAHUS: TIOHATHE O TUIOCKUX PUTYpaAX, UX BUAAX;

YMeHHsI: TMPUMEHEHHE OCHOBHBIX (OPMYN JUIsI BBIYMCICHHS IUIOMIAACH W DIIEMEHTOB

TUTOCKHUX (UTYP.

Xopn padorhl:

[lepen BbIMOIHEHHEM MTPAKTUUYECKON PabOTHI AaliTe ONpeaeNeHUs CIEAYIOMUM IUIOCKUM (QUrypam:
[Tapannenorpamm;
Tpaneuus;
[IpsiMOyTONBHUK;

PomMO;

KBanpar;

Kpyr;

TpeyrojbHUK;

[llecTnyroapHUK.

HJ’IH Ka)KHOﬁ U3 BBIIC IICPCUHHCICHHBIX (1)I/Il"yp 3aIIMIINTC CbOpMy.]'IBI JJIA  BBIYUCICHHUA HX
nnomaz[eﬁ, a TaKKeC (bOpMy'J'ILI JJIA BBIYUCICHUA UX OCHOBHBIX 3JICMCHTOB.

IIpodeccuonanbHO-OpHMEHTHPOBAHHDbIE 3aJaHUSI 1JISl CAMOCTOSITEIbHOI padoThI

3ananue 1. Ha nnane yka3zaHo, 4TO MPsIMOYTOJIbHAsi KOMHATa UMEET IUIOIIA/lb
16,3 xB. M. TouHbIC H3MEpPEHUS MTOKA3AIH, YTO IIIMPUHA KOMHATHI paBHA 3,2 M,
a mmHa — 5 M. Ha CKOJIBKO KBaJpaTHBIX METPOB ILIOIIAJb KOMHATBI

OTJIN4YacTCA OT IIoIaau, YKaSaHHOﬁ Ha I1aHe?

3amanue 2. JlauHbli y4yacTOK uMeeT (QopMy MNPSMOYrOJIbHUKA, CTOPOHBI
kotoporo paBHbl 40 M u 50 M. JloM, pacnoJIOKEHHBII Ha y4yacTKE, UMEET Ha [40u 9MD
wiane Gpopmy KBajapaTa co cTopoHoi 9 M. Haliaure miomaap ocraBiieiics 4acTu
y4acTKa, HE 3aHATON JOMOM.
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3ananue 3. B mapke maHupyercs Ha Kpyrjol kiaymbOe (Bun
KIyMOBl TIOKa3aH Ha pPHCYHKE) BBICATUTh HPHUCH W  JIHIIUH.
Bonbiias u Manas OKpy’>kKHOCTb UMEIOT OOIMII EHTp, a BCE YacTH
KJIyMObl BHE MaJloro Kpyra paBHbI MeXay coOoi. JlnameTpsl
Kpyros 4M u 12m.

Onpenenure oOHIyl0 TMIOMAAb, HAa KOTOPOH MOXKET OBITh
BBIC2)KCHBI HPHCHI.

CKOnbKO MpPUCOB OyIeT BBICAXKEHO Ha TakKoW KiIymOe, €clii Ha KaXKIbli KBaJpaTHBI METp

BBICQXKHUBAIOT MO 25 UpUCOB?

3amanue 4. [lns BcTpeud ¢ Ipy3bsSMHU Mbl PEIIMIIM 3aKa3aTh Nuuy. ['pymnmna npy3eil cocTouT u3 6
yen. Ha caiite mumepuu oo ecth cneayromias nHGopMaIus o pa3mepe MUIl (CM. PUCYHOK):
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PASMEPBI MAALLLL

BONbBLUAS CPEOHARA CTAHIOAPTHASR

LANANETP MIVLLLLA HA 10 KYCROB JUrAME TP OWALULA MeA B KYCROB JPRAMETP TWALLLLA HA 6 KVCKOB
as cm A-5 NENOBEK 30 CMm 34 wEnoaIxa 25 Cm -2 MENOBEXA

Omnpenenure, Kakue MUIILBI BHITOAHEE 3aKa3aTh Uil 6 YelOBEK, YTOObI y KaXAbIH rOCTb CMOT
2
ChECTh HE MEHEE 2 KYCKOB B COBOKYIHOCTH npuMepHo 170 cm™?

INPAKTHYECKAS PABOTA Ne 7
Ha3Banune npakTu4yeckoil padorbl: Buiuucienue u cpasHenue KopHeli.
Heanb padorbl: HayunThcss HAXOAUTH 3HAYEHUE KOPHEH.
PesyabTarsl:
Dopmupyemvie r3nemenmul IIK (npogpeccuonanvno opuenmuposannoe cooepricanue):
— TIK 2.3. OcymecTBisaTh cOOp JaHHBIX A aHAlIM3a UCIOJIb30BAHUS M (DYHKIMOHHPOBAHUS
IIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie. MPIT 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnusie: 11P6 02, [1Py 06.
3HAHUA:
— IlonsATHe KOpHSA N-0M CTENEHMU.
— OcHoBHbIE CBOWCTBA KOPHSI N-OM CTEHEHHU.
YMeHHusA: BbluKciieHHe U CpaBHEHUE KOpHEH N-Oi CTENEHH, YNPOLICHUE MPPALMOHAIBHBIX
BBIPAKECHUI
Xon padoThl:
KopHu HaTypanbHOM CTeNeHH U3 YNCJIa, UX CBOHCTBA
Kopens N — crenenn: 3/a, N - mokasarenb KOpHs, a — IOJKOPEHHOE BHIPAKEHHUE
Eciu N — HeueTHoe YHCEJI0, TO BHIPAKEHHE \/a HMeeT CMBICH MPH JII0OBIX a
Ecii N — 4eTHOE YHCII0, TO BEIPAKEHHE \/a MMeeT CMBICH TIpH a = 0
Va=0»b
neNaz=0
KopeHs HeueTHoIi CTeNeHH U3 OTPHIATEILHOTO YncIa:_V—a = —Va

ApudgMeTHYECKU KOPEHb: } =b=>0

OcHosnvle ceoiicmea KopHeil
1.IIpaBwiio n3BIIEUEHNS KOPHS U3 POU3BEICHMUS:
n n
Vab = Ya- Vb
2.IIpaBuiio u3BIeUeHHsI KOPHA U3 APOOH:

fa Va

b %/p

3.IIpaBuito U3BII€UEHUS KOPHS U3 KOPHS:

7V5=%51k>aazm

4.ITpaBWJIO BBIHECEHUSI MHOKHUTENS U3-TI0]1 3HAKA KOPHS:

23
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n n
Vba™ = aVvb (a=>0,b = 0)
5.BHeceHnue MHOXKUTEN 110J] 3HaK KOPHSL:
V3b?,ecniub =0
bV3 = { ‘ ,
—V3bZ% eciub <0
6.Iloka3zarens KOpHS U MOKa3aTellb [TOJAKOPEHHOIO BBIPAXKEHHSI MOKHO YMHOXKUTh HAa OJIHO U TOXKE
YUCJIO.
nk
Va="Va* (k> 0)
7.1IpaBUiIO BO3BEICHMS KOPHS B CTCIIEHD.
n k
vak=(Ya) (a=0,ecink <0,t0a+0)
CpaBHeHue KopHeii. /I cpaBHeHHs KOpHEH pa3iMyHON CTENEHH HEO0OXOAUMO BOCIIOJIb30BAThCS
CBOMCTBOM 6 U IPUBECTU KOPHU K OJJHOMY ITOKa3aTeJIIo.

Mpumep 1.

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

IMpumep 2.

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

IMpumep 3.

Borancuts V24 - V9 = 24-9=38-3-9=38-27=38-127=2-3=6.
IMpumep 4.

Boruncnuts 396 : Y3 = Y96 : 3 = 332 = 5.

IIpumep S.

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

Beruuciurs 1/5—\/2_6-i/5+\/2_=7\/(5—\/2_6)'(5+\/2_6)=752—\/2_62=7\/25—2 =

Vi=1.

IIpumep 7.

CpaBHUTH umnca: V5 u V4.

Haiiném nanmenbiee oOmiee kpatHoe uucen 4 u 3-3to 12, Torma V5 =*V53 = 125,34 =

*Va* = '3/256, 1.x. ‘Y125 < '3/256, 10 V5 < V4.

3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
Bapmunanr 1

1. Cpasuure uncna: a)3/—5 u 3/-3;6) 1&? u 30,43

4
2. Beraucnure: a) 6 +3/—125; 6) 9-4/1296; B) 34 -3/8; r) %

3. Boramcrmure: 4/0,16-0,81—+/169 .

4. Beruuciute: 3/160-625 .
5. Ypocrure: 23/250 —303/2 +(33/2)?.
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4/48 /196
543
7. Beraucaure: %/37 .50 -%/39 5
8. Boranciure: §(13—24/48)- (13+24/48) -3/148-23 .

6. Briuucnure:

Bapuant 2

1. CpaBuure uncna: a) 0,4 n 1 % 0) ¥-5u3y-3

5/
2. Boruucnure: a) 7 +3/— 216 ; 6) 9—-4/2401; B) 4/3-4/27 1) ;&8 :

1. Berumciure: 4/1,25-0,025 —+/361.

2. Beruucnure: 4/48 -4/27 |

3. Vmpocrute: 34/80 —4/5 —(28/5)2.
X224 144

4. Bpryuciure: ———.
0,5-3/7

5. Buncmnre: §/3°- 7% -8/3- 7.
MNPAKTUYECKAS PABOTA Ne 8

Ha3zBanue npakTuueckoii padorsl: [Ipeobpazosanue 8bipadceHutl, co0epicaujux paouKkabi.
Ieas padothl: HayunThes ynpomars HppaliOHaJIbHbIE BEIPayKEHUSL.
PesyabTarsl:
Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— IIK 2.3. OcymectBasTe cOOp OaHHBIX IS aHAJIU3a HCIOJB30BaHUS U (YHKIIMOHUPOBAHMS

MIPOrpaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie. MPIT 01, MPIIT 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnuie: 11P6 02, ITPy 06.

3HAHMSA:
— IlonsATHe KOpHSA N-0M CTENEHMU.
— OcHoBHBIE CBOWCTBA KOPHS N-O1 CTENEHHU.
YMeHHusA: YTIPOIIECHUE UPPAUOHAIBHBIX BBIPAKECHHMN.
Xon pa0doThI:
Kopenb N — crenenu: 3/a, N - mokasaTeib KOpHs, a — HOJKOPEHHOE BBIPAKEHIE
Eciii N — HeueTHoe YMCII0, TO BRIPOKEHHE \/a MMeeT CMBICH HPH JIFO0BIX a
Eciu N — 4eTHOE 4HCJI0, TO BRIPAKEHHE Va MMeeT CMBICT TIpH a = 0
Na=b

neNa=0
Kopenb HeueTHOIi cTelleHn U3 OTPUIATEILHOTO YnciIa: V—a = —Va

ApudmMeTnyecKuii KOpeHb: } =b=>0

OcHoBHbIE CBOIiCTBa KOPHeil
1.IIpaBwiio n3BIE€UEHNS KOPHS U3 POU3BEACHUS:

Vab = Ya- Vb
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2.I1IpaBuiio n3BICUCHUSI KOPHS U3 APOOH:

fa “Va

b Xi/p

3.IIpaBuiio u3BNEUYEHUS KOPHS U3 KOPHS:

"/W: "“a (k> 0,a > 0)
4.11paBuiio BEIHECEHUS MHOXKHUTENS U3-T10/] 3HAKa KOPHS:
Vba" = aVb (a = 0,b > 0)
5.BHeceHne MHOKUTEIIS TIOJ1 3HAK KOPHS:
V3 b2 >
b\/—={ 3b%,eciub >0

)
—V3bZ% eciub <0
6.I1okasarens KOPHS U IOKA3aTelb MOAKOPEHHOIO BBIPAKEHUS MOKHO YMHOKHTh HAa OJHO M TOXKE

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

YHCJIO.
Ya ="Vak (k> 0)
7 I1paBujio BO3BEAEHUS KOPHS B CTCIIEHb.
W = (’{/E)k (a>0,ecnuk < 0,0 @ # 0)
Cioxenne H BIYHTaAHHE KOpHeii. YTOObI MPOM3BECTH CII0KEHHME M BHIUMTAHHE KOPHEH, CHaYaia
KOPHH IIPUBOJIAT K POCTEHUIIIEMY BH/IY, @ 3aTE€M BBIIIOJIHSIOT IPUBEICHHE TTO00HBIX WICHOB
IIpumep 1.
Yrpoctuts Beipaxenue: 5vV125 — V48 + 75 — 24/125 + 3v12 — /245 == 5v/25 -5 —
V16-3++25-3—2v25-5+3V4-3 — V495 == 25V5 — 43 + 5V3 — 10V5 + 6V3 —
7V5 = 7V3 +8V5

YMHOXKeHUE U 1ejieHue KOPHeii.
[IpousBeneHne KopHEW C OJMHAKOBBIMHM IIOKA3aTEIsIMU PaBHO KOPHIO TOW JK€ CTENEHU U3

o " n _n
MMPOU3BCACHUS ITOAKOPCHHBIX BBIPAKCHUU \/; \/E =~ab
YacTHOE OT ACIICHU A KOpHCfI C OJMHAKOBBIMU IIOKA3ATCISAMU PABHO KOPHIO TOU K€ CTEICHU U3
YaCTHOI'O OT ACJICHU IMOAKOPCHHBIX BLIpa)KeHPIIZ.

"a la

b \b

Ecnu mokaszartenu KopHEHW pas3sinyHbl, TO CHayaja HYXKHO MPUBECTU HUX K OOIIEMYy IOKazareito, a

3aTeM MIPOU3BECTU YMHOKECHHE U JICJICHUE.
Eciu kopHM MMeOT KOA(QQUUUEHTHl, TO UX MEPEMHOXKAIOT WU JAENSAT OTACIBHO U Pe3yJbTaT
MUIIYT Nepes 00UM KOpHEM

IIpumep 2.

Haiitn 3HaueHHe BoIpakeHus: V24 -1/9 =3/24-9=3/8-3-9=3/8-27=2-3=6

IIpumep 3.

. 4| 16 416 2
Haiitn 3HaueHMe BBIpaXKEHUSA: |[—— = 3 =—=4
0,625 0,625 0,5

IIpumep 4.
HaiiTn 3HaueHme BBIpa)KeHI/IHZ%\/g' 3V32 = %\/4 +2:3V16-2 = % 2V2-3-42=12-2=124
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IMpumep 5.

4[a3b* 4|c5p®  4|a3b*aSb* 4| aBb8 a’b?
YIpoCTUTh BEIPAKCHHE: c2pe N @bt — A Ppcips — APl — s

Bo3Benenne kopHeii B creneHb. [Ipy Bo3BeaeHMM KOpHS B CTENEHb HY)KHO BO3BECTH B ITY
CTENEeHb MOJIKOPEHHOE BBIPAXKEHUE, a IMOKa3aTeb CTENEHU OCTaBUTh 0e3 u3MeHeHus. Eciu kopeHb
uMeeT KO3 UIUEHT, TO €ro OTIAENbHO BO3BOJSIT B OTYy CTENEHb U PE3YJIbTAaT BO3BEACHUSA
3aMUChIBAIOT Kak KO (UIIMEHT MpU caMOM KOpHE.

IIpumep 6:
3 5|30 6
5 — 5 — a a
YHPOCTHTH BhIpaXKeHHE: (\/ al%p 15) =Vad3op=4 = [—=—=
b45 b°
HN306aBiieHne 0T MPPALMOHAJIBHOCTH B 3HaAMeHaTe e Apodu. /(11 3TOro HyKHO 3HAMEHATeNb U
YUCJIUTEIb JPOOM YMHOXHUTh Ha TaKO€ BBIPAXKEHHUE, KOTOPOE B MPOU3BEJECHUU CO 3HAMEHATEJIeM

AAaCT palilMOHAJIbHOC BBIPAKCHUC B 3HAMCHATCIIC.

IIpumep 7:
W36aBUThCS OT UPPALMOHATIHLHOCTH B 3HAMEHATEIIE

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

N3Bieyenne kopHs H3 KOpHsA. [lpum u3BIeYEeHWMM KOpHS W3-TIOJ KOPHS IIOKa3aTeNu KOpPHEH
MEPEMHOXKAIOT, a TOJKOPEHHOE BBIPAKEHUE OCTABISIIOT 0e3 W3MeHeHus. Eciu KopeHbp HMeeT
KO3 PHUIHUEHT, TO 0OBIYHO /10 U3BJICUCHUS U3 TAHHOTO KOPHS HOBOTO KOPHS BBOAAT KOA(P(UIIHECHT
0]] 3HaK PaJMKajia JaHHOTO KOPHS.

IIpumep 8.

VIIpOCTUTH BBIPAKCHUE: 3\/4x\/4xl°y18 = 3\/\/42)6249610}118 = /43x12y18 = \/4xy3 = 2xy®

CpaBHeHnne KopHeid. [yi1 cpaBHEHHsI KOPHEH pa3IUYHON CTEIIEHW HEOOXOIMMO BOCIIOIB30BATHCS
CBOMCTBOM 6 U NMPUBECTU KOPHHU K OJJHOMY MTOKa3aTeNo.

IIpumep 9.

CpaBHUTH umncIa: V5 u V4.

Haiiném nammensiniee oOmiee kpatHoe uucen 4 u 3-3to 12, torma V5 =*/53 = 125, V4 =

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

3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
Bapmunanr 1

1. Vipocrure sepaxcenne (Ya —4/b)#/a +4b)(a ++/b).

a
2. BHecuTe MHOKUTENHN O] 3HAK KOpHs, eciit a>0 u b>0: — Zazbi/g .

3. BeiHECHTE MHOKUTENHN 110/ 3HAK KOPHS, eciu a > 0! Y-32a'" .
4. Beruncure: a) (/9 —3/7)(/81+3/63 +3/49) : 6)4/312% +2.312-313+ 313 : B)

J3-2
3+42°
5 J6 3

5. M36aBbTeCh OT MPPALMOHATBHOCTH B 3HAMEHATeElEe IpO0H: a) —;

; 0 I B )
34 )\/€+1 )%/E+i/7+1

27



Bapuant 2

1. Yrpoctute Bepaskente (4/X + W )X+ ﬁ )&% - W ).

b
2. BHecuTe MHOXHUTEIHU T10]] 3HAK KOpHs, ecii a >0 u b > 0: 3ab*4 — .
a

6/ 25
3. BolHECHTE MHOKHMTENHU MOJ1 3HAK KOpHsL, ecin a > 0: ¥128a” .

4. Butsncnre: a) (V7 +VB)(V40 — Y35 + U25) :6) /8007 2800 17511757 ; 5) 1233,
7

3 5 . 5
he' 371" 336-36+1

5. M36aBbTech OT MPPALIMOHATILHOCTH B 3HAMEHATeNe Jpoou: a)

INPAKTUYECKAS PABOTA Ne 9

Ha3panue mnpakTuueckoii padorbl: [Ipeobpazosanue 6vipajdceHull, coOepiucauux CmeneHu ¢
PAYUOHANLHBIMU NOKA3AMENAMU.
Hear padorei: HayuuThcss mpeoOpa3oOBBIBATH  BBEIPAXKCHHS, COJCpXKAIIHE CTEIEHH C
palMoOHATBHBIMH ITOKA3aTEISIMHU.
Pesyabrarsi:
Dopmupyemovie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBasaTh cOOp JaHHBIX JJIS aHAIM3a WCIOJIB30BAHUS M (DYHKIMOHHPOBAHUS

MIPOTPaMMHO-TEXHUUECKUX CPEICTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie. MPIT 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.
3HAHMA:

— IlonsATHe HaTypanpHOH, LIEION U PALIMOHAIBHON CTENEHHU.

— CBoiicTBa cTENEHEN.

YMEHHUA:
— IlpeacraBnenue paiMOHaIbHON CTENEHU KOPHEM.
— IlpumeHeHHE CBOMCTB CTENEHENM M KOPHEW [ YNPOLIEHUs BBIPAXKEHHUH, COAEpXKaIIUX
CTENEHU C PALIMOHAJIbHBIMH MOKA3aTEISIMH.

Xoa padoThi:

m
Crenenpto uuciaa a>0cC panMoOHaIBHBIM TIOKa3zaTelieM I =—, TrAe M-menoe 4Yucio, a nN-
n

m

- m
HaTypanbHoe (N >1), Ha3biBaeTcs uucno Va' . UTak, mo onpeaenenuo a" =

1 5 7
Mpumvep 1. 74 =47; 26 =8/2° =%8/32; a5 =a".

CBoiicTBa CTeNeHN ¢ PallMOHAJIBHBIM IOKa3aTeseM, e IL,S-palMoHaibHble uucna, a >0,b > 0.
l.a"-a°=a

n m

a

r+s

2.a":a°=a""
31 1 3

1 3 1 3
Mpumep 2. ‘Y4024 :5 ¢ =/2°.5.24 .54 =24 4 .54 4 =151 =10,
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3. (ar)s — ar-s
4.(a-b) =a"-b'

1 1 11 11 11 1
Mpumep 3. (ax)® +(ay)® =a3x® +ady® =a3(x® +y3).

5@ _a
b b

6. Ty cTer — parmonansHoe uncno u0<a <b,rormaa’ <b'mpur>0wua’ >b" mpur<0.

1 1 1 1 1 1
11)2 17 )3 362 (125)\s 362 125% 36 3125 6 5
Mpumep4. |1 —| |4 —=| =|—=| - =0 = : =—.2=2
25 27 25 27 952 973 J25 3/27 3

7. Jlnist mo0BIX palMOHATbHBIX YHCEN I U S U3 HEpaBeHCTBa I > Scienyeruro,a’ >a‘npua >1wu

a"<a*mpuO<a<l.

3ameuanue. [Ipu a < OpanuoHanbHasi CTENEHb YKUCIIA & HE OMPEEISIETCS.

2
IIpumep 5. CpaBuuTe yncia 3/8u 23,
32 2 3 2 3
38 =%2° =25 u2° o 7 CBOMCTBY mosy4yaem23 > 2° ,TaKKaKE > c

3aganus AJ51 CAaMOCTOATEILHON padoThI:

13/ 77
1. pencrasbre ¥4° , ¥b™ |, 4/3b B Buje cTeneHu ¢ parMoHaIbHBIM MOKA3aTEICM.

1,2
2. [IpencraBbTe B BHUIIE KOPHS W3 Unciaa 37°.

. 1Y% (17
. HaiimuTe 3HaYeHrne YnciioBoro BeipaxkeHnus a) 82 :(8°-92),0) (1—} -(4 j .

3 =
25 27
1 1
4. Paznoxwure Ha mEHOKHTen (3X)? —(5X)2.
19
5. CpaBHuTte umncna Y3t u3e,
. 2 075. 3 5 (1)
6. Haiinute 3uauenne Boipaxenns 8 ° :81%7%; 3/100-(v/2)3 - £
i1 1
7. Pa3noxure Ha MHOXKHUTENN C2 +C*;4—43,
1 1
a? —b?
8. Ympocrure BhIpaKeHHE —— .
a* +b*

3

1 8
9. Haiiqure 3HAYCHUE BBIPAKCHUS 83 :81°7%; 3/100 - (+/2)2 (%j

MNPAKTUYECKAS PABOTA Ne 10
Ha3Banue npakTuyeckoii padorwl: [IpeoOpazosanue 6vbipadceHuu, coOepHIcawux cmeneHu ¢
oelicmeumenbHuIMU NOKA3AMeNIMU.
Heas pabGorbl: Hayuutbcs mpeoOpa3oBBIBaTh — BBIPAKEHHS, COJEpXKAllde CTENEHH C

JIeCTBUTEIBbHBIMU OKAa3aTEIISIMH.
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PesyabTarsl:

Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJS aHAIM3a WCHOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
MIPOTrPaMMHO-TEXHUUECKUX CPEICTB KOMITbIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnusie. 11P6 02, ITP6 04, ITP6 05, TPy 06, I1Py 07, ITPy 08.
3HAHMS:
— IlonsTHe HaTypanbHOM, LEION, PAlMOHAJILHOW U JEHCTBUTEIBHON CTEIIEHHU.
— CBoiicTBa CTEIICHEH.
yMeHus: IIpuMeHeHHE CBOWCTB CTENEHEM M KOPHEM Ui YIPOIICHUS BBIPAKECHUM,
COJIEpXKAIINX CTETIEHU C IEHCTBUTEIbHBIMU MTOKA3aTeIIIMHU
Xox padoThI:

CBoIiCTBA CTENEHH ¢ JelCTBHTEJILHBIM IOKA3aTeJIeM

1. a‘"=ain,mea¢0,n>0
-n b n
2 () =0
3. a’ = 1,rne a # 0.Eciu a = 0, To 0° He UMeeT cMbIcaa
4, al=a
5. a’ = ar = an = Yam
6. a™ - aq® = g™t
7. a™:a" =am™™"
8. (am)n — amn
9. (a-b)™=a™-b"
a n amn
0. () =&
11. [Tycth r netictButenbHOE uncio 0 < a < b, Trorma
a” < b"npu r>0 a">b" npu r<0
12.J1ns1 moOBIX JCHCTBUTEIBHBIX YMCEN I M S M3 HEPABEHCTBA I'>S CIIEAYeT
a">a’® npu a>1 a" <a‘mpul<a<l
3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
Bapmuanr 1

1

1
1.Beraucnuts: a) 22 642 —643 1274, 0) 3{/4+ 2.2 -?i/4—2\/§ )
a~*Ya’b? : 6) 1 v ; a\/EJrl
b '

aﬁ—l

2.Vupoctuts Beipaxkenue npu a >0, b > 0: a)

a—7\/5
a—-49

3 3 2
4. CpaBHUTD YHCIIA: A) 4 (Zj u 4 (Ej ; 0) 2 ul.
8 16 3

Bapuanm 2

3.CokpatuTth 1podb

1 1
1.BerumcnnTs: a) 83 :27' + 372 .814; 6) §/17 T .§/17 +4/46 .
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IS

V34
2.Yupoctuts Beipaxkerue npu a >0, b > 0: a) i; 0) (bﬁﬂ) . ! :
b~*4/b’a’ b

8vb + b
b—64

4 4 V4
4.CpaBHUTD YHuCIIaA: Q) 3 3 U8 > ; 0) 3 u l.
7 14 4

IMPAKTUYECKAS PABOTA Ne 11
Ha3Banue npakTu4eckoi padorTbl: Buiuucienue u cpagHenue cmenenHblx 8blpaiCeHull.

o~

3.CokpaTtuth A1po0h

Heanb padotbl: HayuuThcs ynpouiatsh cTeleHHbIe U UPPAllOHATIbHbIEC BEIPAKEHHUS.

Pe3yabTarhi:
Dopmupyemuwie 3nemenmul IIK (npoghpeccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymecTBisTh cOOp JaHHBIX JJIS aHAIM3a WCIOJIB30BAHUS M ()YHKIMOHHPOBAHUS
MIPOrpaMMHO-TEXHUUECKUX CPEACTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie. MPII 01, MPIT 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, [1Py 08.
3HAHHUSA:
— IlonsTHe KOpHS N-0H CTEneHHu.
— OcHoBHbIE CBOWCTBA KOPHSI N-OM CTEHEHHU.
— IlonsATHe HaTypanbHOH, LIEJION, PALIMOHAIILHON U IEHCTBUTEIIBHON CTEIICHU.
— CBoiicTBa cTeneHEN.
yMeHHsl: YTIPOIEHUE UPPALlMOHAIBHBIX U CTEIIEHHBIX BHIPAYKEHUH.
Xon padoThlI:
Bapuanm 1
1. 3anuuuTe B BUE CTENEHH C pallMOHAIBHBIM IOKa3aTeleM:

a)“\/ﬁ;ﬁ)s\/@.

2. 3anuiumuTe ¢ TOMOUIBIO PAJUKAJIOB:
10

a)3 5 6)(%} ’

3. Yopocture:
a)a’a’a;6) a?a’a™.
4. Beruucnure:
1

8
j . 1) 243%: ) §/4° .5V .§/47 .5

s 64"
a) 4/0,0625 —%/—243; 6) 16*; B) (3—8

5. Beruucnure:
3 4

1 81 4 427 3 1)* 3\’
2)4% .(81)4:6) — ' _.p)[—| +16°°—(05) 5 +|-2]| .5.
)4°-(8) 43 6) 55— >[16j (0.5) (J
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1

6. 136aBbTECh OT MPPALMOHAIBHOCTH B 3HAMEHATENE IpOOH: N
2+1

7.Haiinute 3Ha4CHUE BBIPAXKEHUS 40412 — 44/75 .

8. Pacnionoxute B mOpsiike YOBIBAHUS CIICIYIOIINE YHUCIIA! J2 ; %/5; 35,

2a
9/ 6
9. Yupocrtute Bblpaxkenue: \Va +—.

Ya?
JWx+af “16dx 6
U HAUJWUTEC €T0 3HAUYCHUC ITPU X = —.

4 81
afx_ &
4/x

10.Yopoctute BeIpaxeHue

Bapuanm 2
1. 3anuiuTe B BUE CTENCHH C PAllMOHAIBHBIM OKa3aTeleM:

2) 9:6) —— .

6]

2. 3anuimTe ¢ TOMOIIBIO0 PAIUKAIIOB:
10

FAEI
a)(sj :6) 2°.

3. Yopocrure:

11 1
a) (b'b*p2:6) 2.22 2% .28,

4. Bpruucnure:

44 *% 7[220 '510

“| 51 1024%; p) ———

38 s ) A 7 26 .53 "
3 1 1

1 3 2 " 2,812 4
a)83:810*75;6)92+273—(%j4;13)5 §° 8

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

5. Beruucnure:

1 1

93 52.

(e
[ R

6.1130aBbTeCh OT HUPPalfMOHAJIBHOCTHU B 3HAMCHATCIIC ,Z[pO6I/IZ

1

J3-1

7. Halinute 3HaueHUE BRIpOKEHUS 64/75 — 24/15+/27 .

8. Pacmonoxute B opsiIke BO3pacTaHusl CICTYIONIUE YUCIIa: ?\’/5; J5 ; s/6.
3a

5[ 4"
a

xR/ - 2f +8x
Y=x
2
MMNPAKTUYECKAS PABOTA Ne 12
Ha3zBanue npakTuueckoii padorbl: Vcciedosanue ceoilicms u nocmpoeHue 2paguxa cmenenHoul

dynxyuu.

10 4
9. YnpocTute BbIpaKeHHE: Na

10. Yopocrture BepakeHUE ¥ Haii/[uTe ero 3Ha4eHue mpu X = —32.

-1

32



s padoThl: HAYYUTHCS CTPOUTDH IPAPUKH CTETICHHBIX (DYHKITHMN.

PesyabTarsl:

Dopmupyemuie Inemenmut INK (npogpeccuonanvro opuenmuposannoe cooepicanue):

MMpOrpaMMHO-TCXHUYCCKUX CPCACTB KOMIIBFOTCPHBIX ceTeit.

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

MPP 02.

npeomemnsie. 11P6 02, [TP6 04, ITP6 05, TPy 06, ITPy 07, ITPy 08.
3HAHMSA:

[TonsiTre creneHHON (HYHKITUU.

[TonsATHE O CBOMCTBAX CTENEHHON (PYHKITUH.

ymenusi: [loctpoenne rpadukoB cTeneHHbIX ()yHKITHIA.
Xox padoThI:

IIK 2.3. OcymiecTBiaTh cOOp MaHHBIX JJIs aHAJIW3a HCIIOJB30BAaHUS W (YHKIIMOHUPOBAHHS

MPII 13, MPII 21, MPK 11,

I'pagux cmenennoti pynxkyuu u ee ceoticmsa

. vT
) ="
r>1
y=x"
1 y=
O0<r<1 1
X
g 1 a1 X
Puc.1 Puc.2

Fpa(l)I/IK CUMMCTPHUYCH OTHOCUTCJIBHO OCH OpJuHAT, IIPHU HCYCTHOM 7 - OTHOCHUTCIIBHO

KOOpJZHUHAT.

m o m

Paccmotpum crenennyto pynkuuoo Y=X L=, . I'padukom

ee SIBJIIEeTCS KpUBasi - BETBb MapadoJIbl

r”m

Paccmotpum rpaduk dyskmun Y ~ Y

m
n

0<" <«
n

Paccmotpum rpapuk pynkuun Y = ¥
I'padux maHHOM PYHKIIMN UMEET TOPH30HTAIBHYI0 acuMOTOTy » = 0
U BEepTUKAIbHYIO0 acuMnToTy x= 0.

Ecnu mokasarenb cTeneHM — I11€J0€ OTPHULATENbHOE YHCIO, TO
crenenHas QyHKIus 3anaércs Gpopmynoi y=x " umu y=1/x"

'paduk creneHHod (QyHKIUHM y=X ', B Clydae, KOrja n — YETHOE
YHCII0 IPUHUMACT BHI:

Harpumep, Takoil BH IPUHAMAIOT rpadukn QyHKImHA y=x , y=X "

I'paduk creneHHol QyHKIUM y=X ', B Ciydae, KOrjga n — HEYETHOE T T T RS EE E

YHCII0 IPUHUMAET BUJI THITEPOOITBI:

HarpyMep, TaKoi BHJI IPHHEMAIO rpaduKi yHKIHHA y=x °, y=X '
3agaHus 1715 NPAKTHYEeCKOH padoThI:

1. U300pa3uts cxemaTruecku rpaduk QyHKIMH, yKa3aTh ee 00JacTh
OIpeJIeJIEHUs] 1 MHOYKECTBO 3HAUCHHIA:
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Crenennou (pynknueit
Ha3bIBalOT (YHKLIHIO BHJA
y=x ', rtme r- moboe
NEUCTBUTEIBHOE YUCIIO.
I'paduxom
byHKIUMA
HaTypaJIbHbIM

CTEIIEHHOMN
y=x" c
rokazaresem
SBISICTCS  napabona  n-ro
nopsijika, TPU YETHOM 71 ee

Hadalia

w

=




— 1
1. y = x5 3. y = X0’7 5. y = xZ

2. y =x’ 4. y=x"° 6. y =3x
2. Ioctpoiite rpaduk KBagpaTHIHON (DYHKIIMH, YKOKUTE MHOXKECTBO 3HAUYCHUW JaHHOW (YHKITHH.
y=(x—-3)" -2

1.

) y=—(x+3)" -2

3 y=(x—4)"-7

3. TlocTpoiite rpadguk GpyHKIMH, ONIPEIEINTE, BO3PACTAET WM YOBIBAET YKa3aHHas (yHKIIUSL.
1. y=-x -1

) y=—(x+2)°

3 y= x*+2

4. TlocTpoiite rpaduk (yHKIMH, OTBETHTE Ha BOIIPOC 3a1a4H.

1. Y =Nx+2 -1 yraxuTe HauMeHblIee 3HaUeHUE (DYHKIHHY.
2. Y =NX—1+ 2 yaxuTe HauMeHblIee 3HaYeHUe (QYHKIHHY.
3. y=+x+3+1

, YKQKUTC HAUMCHbIICC 3HAYCHUC Q)YHKIII/II/I

HPAKTHYECKAS PABOTA Ne 13
Ha3sBanme npakTuyeckoil padborsl: Peuwienue uppayuoHanbHbiX ypagHeHUl.

Heawb padorel: HayunThcs pemats UppaliioOHaIbHBIE YpaBHEHUS.

Pe3syabrarsi:
Dopmupyemuie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCHOJL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie’ [1P6 02, [TP6 04, ITP6 05, TPy 06, 1Py 07, ITPy 08.
3HaHusA: OCHOBHbBIE METO/IbI PELLIEHUS UPPAIIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
ymenusi: [IpuMeHeHHEe OCHOBHBIX METO/OB pEIICHHUS HUPPALMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB.
Xoa padoThi:
HNppanuoHajlbHBIM ypaBHEHUEM Ha3bIBAcTCS YpaBHEHHE, COAEpIKAILEE HEU3BECTHOE 0] 3HAKOM
KODHSL.
OcHOBHasg wujaes pElIeHUs HPPAUOHAIBHOIO YPAaBHEHHMS COCTOMT B CBEACHUM €ro K
paloHaIbHOMY anre0panyeckoMy YpaBHEHHIO, KOTOpO€ JHOO paBHOCHIBHO HMCXOJIHOMY
UppalMOHAILHOMY YpaBHEHUIO, MO0 sABJsETCs ero cieactsueM. [Ipu pemennn nppanuoHaIbHBIX
YpaBHEHUH MPUMEHSIIOT MeTOJ BO3Be/leHHsI B cTeleHb O0OMX YacTel YpaBHEHHMS U METOJ]
BBEJICHUSI HOBOW NIEPEMEHHOM (3aMEHbI IEPEMEHHON ).
Ecnu 06e yacTu MppalMoHaNIbHOTO YpaBHEHHs BO3BECTH B OJHY M Ty K€ HEUETHYIO CTENEHb U
0CBOOO/IUTHCS OT PaIMKAJIOB, TO MOJIYYUTCS YpaBHEHUE, PABHOCUILHOE HCXOTHOMY.
IIpu BO3BEIEHUH ypAaBHEHNUS B YETHYIO CTEIIEHb MOJIY4aeTCs YpaBHEHUE, SIBISIONIEECS CIECICTBUEM
UCXOJHOro. B cBsI3M ¢ 3TUM BO3MOJKHO IOSIBJIEHHE IMOCTOPOHHMX PEIICHUH ypaBHEHMs, HO HE
BO3MOXXHA TMOTeps KopHeil. B 3ToM ciydae oO0si3aTenbHa NpoBepKa HaIEHHBIX KOpHEH
MOJICTAaHOBKOM B HCXOJIHOE YPABHEHHE.
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MOIIHBIM CPENCTBOM PEIICHUS MPPALMOHAIBHBIX YPABHEHUH SIBIISETCA METOJ BBEICHHS HOBOM
nepeMeHHol, win '"'MeTo] 3aMeHbl". MeTo 0OBIYHO MPUMEHSETCS B CIIydae, eClid B YpaBHEHUU
HEOJIHOKPAaTHO BCTPEYAETCSl HEKOTOPOE BBIPAXKEHUE, 3aBUCHILEE OT HEU3BECTHOM BenuuuHbl. Torna
MMEET CMBICI 0003HAYUThH 3TO BHIpaAKEHHE KaKOH-HUOYIh HOBOW OYKBOW M TOIBITATHCS PELIMTH
YpPaBHEHUE CHaA4ajla OTHOCUTEIBLHO BBEJICHHOM HEHU3BECTHOM, a IIOTOM YK€ HAWTH HMCXOTHYIO
HEU3BECTHYIO. B psne ciy4aeB yaauyHO BBEACHHBIC HOBBIC HEM3BECTHBIE WHOTJA I103BOJISIOT
HOJYyYUTh pELIeHHE ObICTpee W Mpolle; HMHOrAa e 0e3 3aMeHbl PEelIUTh 3ahady BooOLIe
HEBO3MOJKHO.

WHorna ynoOHee pemiaTh HpPpalMOHAJIbHBIE YPABHEHUS, OIpPEEIUB OO0JAaCTh JIOMYCTHMBIX
3HAYEHUH U UCII0JIb3YSl PABHOCUJIbHBIE IEPEXOJIBI.

PaccMoTpuM nprMeHEHUe aHHbIX METOI0B PELICHUS HPPALMOHAIBHBIX YPaBHEHUI.

IIpumep 1. Pemute ypaBHeHHE V7X — 6 =X

Pemenne. Bo3Benem 00e 4WacTh ATOrO ypaBHEHHS B KBaJpaT W TOJY4YHM: 7X-6= x? . Pemaem
KBaJIpaTHOE YpaBHEHHUE: X2- 7x+ 6 =0

D:25, X1:6, x=1.

[IpoBepsieM nosyueHHbIE PE3yIbTaThl, OJCTABIISAS B HAYAJIbHOE YCIIOBHUE:

V76 — 6 =6 BepHO

V71— 6 =1 BepHO

OtBer: 61 1

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

Pemenue. Bo3enem o0e yacTu B KBaJpar: (\/my: (\/ﬁ)z
2x-3=x-2

2x-x=3-2

x=1

IIposepka: V2:1—3 =V1—2 HE CEILECTBYET, CJIEA0BATEIbHO X=1 MOCTOPOHHUN KOPEHb.
JlaHHO€ ypaBHEHHUE HE UMEET PEIICHUM.
OTBerT: pelieHuii HeT

Mpumep 3. Peumnts ypasuenne v2x + 7 =1/3x — 3
Pemenue: (V2x + 7)°=(V3x — 3)°

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

B nmanHoM cnmyuae mpoBepka HeoOs3aTenbHa, TaK KaK HCIONh30BAJICS METOJ BO3BEICHHUS 00enx
yacTel B HEUETHYIO CTETEeHb, IPU KOTOPOU MOCTOPOHHUE KOPHU HE MOSBISIOTCS.
OtBet:10

Ipumep 4. Penmts ypasuenne Vx + 6 V13 — 3x =x+3

Pemenue. Bo3eenem o0e yacT ypaBHEHHs B KBaJIpat (\/x +6 V13— 3x) = (x + 3)%
(x+6) - (13-3x) = (x+3)%;
13x- 3x 2478 -18x = x* + 6x +9;

4x% +11x -69 =0:
23

X1= 3; Xp=-— .
[posepka: x;=3: V3+6V13—-9=3+3; 6=6
23 11 11 y
Xp=-" ! - # — - IOCTOPOHHHI! KOPEHb.
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OtBeT: 3

Mpumep 5. Pemmuts ypasrenue +2x + 1+ V2x + 1 =12

Pemenue. Beenem HoByIo nepemennyio. Ilycts V2x + 1=y, Torna \/m=y2.
[Tonydyaem HOBOE ypaBHEHHE: y2 +y -12=0; y1=3; y,=-4.

1) V2x +1=3;

2x +1= 34;

x=40.

2) V2x + 1= - 4. VpaBHeHue He MMeET KOpHEH, Tak Kak V2xX + 1 > 0, a unciio -4< 0.
Ortger: 40.

Ipumep 6. Peumts ypaBuenne vVx +3Vx -2=0.

Pemenne. ITycts Vx=y, Vx= y2.

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

1) VYx=1, x=1

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

Orser: 1.

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

Pemenne. OOnacth nomycTuMmblx 3HadeHui HeusBecTHoro (O/[3) ompenensercs cucremoi

X—lOZO@{XZlO
1-x=>0 x< 1

MHO)KECTBE JICHCTBUTEIILHBIX YUCEI.

OTBeT: HEeT peLeHUH.

HCPABCHCTB { KOTOpas peH_IeHI/Iﬁ HC UMCCT. ypaBHeHI/Ie HC OIIPCACIICHO B

3aganus AJ151 NPaAaKTUYeCKOil padoThbI:
Pemnte ypaBHEeHMS:

1v3x—5=v9 —7x 13. /sz_x+6:5+2x.
2.v6x — 11 =x-1

3. x-5=V7x =123 14.7-vx+1=2
4.2 —x%-x=1 15. V6 +x- V6 — X=X
5. VX + 4/x =20 16. V1 +x - V5 —x =22
6.V4—x+vV5+x=3 17.18-vVx+2=12
7.45x—1-V3x—2-Vx—1=0 18. 5+vx—1=3
8. Vx+45 - Yx—16 =1 19.V3x=7-3=x
9.V2x+ 7-2=x 20.6 +V5x — 7 =2
3 —
10.Vx + 13 =12-Vx + 13 21. Vx=2=-2
11. V16 — vx 11 =4 22.(3—vx—2)(4—+v2x—1)=0

12. /2 -x =2X+6.
IMPAKTUYECKASI PABOTA Ne 14
Ha3Banune npakTuyeckoi padorsl: Peuwerue uppayuoHaibHblX HePaseHCms.

Leas padothl: HayunThes pemaTs HppalioHalbHbIe HEPAaBEHCTBA.

Pe3yabTarsi:
@Dopmupyemvie rnemenmot IIK (npoghpeccuonanvno opuenmupogannoe cooepircanue):
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— TIK 2.3. OcymiecTBasaTh cOOp JaHHBIX JAJS aHAIM3a WCHOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
IIPOrpaMMHO-TEXHUYECKHUX CPEICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie. MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie: 11P6 02, I1P6 04, TTP6 05, ITPy 06, ITPy 07, ITPy 08.
3HaHMA: OCHOBHBIC METO/IbI PEIICHHS HPPALIMOHAILHBIX YPaBHEHHI U HEPABEHCTB.
ymenusi: [IpyMeHeHHE OCHOBHBIX METOJOB PELICHUS HPPAMOHAIBHBIX YpaBHEHUH H
HEpPaBEHCTB.
Xox padoThI:
Ilon wppanuoHAJbLHBIM HEPABEHCTBOM IIOHMMAlOT HEPABEHCTBO, B KOTOPOM HEWU3BECTHBIE
BEJIMYMHBI HAXOATCA M0J] 3HAKOM KOPHSI.
Cnoco0 pemeHHMsi TakUuX HEPaBEHCTB COCTOMT B MPeoOpa3oOBaHMU MX K pPalMOHAIBHBIM
HEpaBEHCTBAM ITyTEM BO3Be/IeHHsI 00euX YacTeil HepaBeHCTBA B CTENEHb.
Pemenne uppanvMoHaIbHBIX HEPABEHCTB OCTOXKHIETCS TEM OOCTOSTENBCTBOM, YTO 37ECh
UCKJIFOYE€HA BO3MOJKHOCTH TIPOBEPKH, B CBSI3M C 3TUM HEOOXOIUMO CTaparbCsl JeiarTh BCE
peoOpa3OBaHUs PABHOCHIBLHBIMH.
[Tpu pemennn UppanuoHaIbHBIX HEPABEHCTB HYKHO 3alIOMHUTH IPABHIIO:
—  npu 6036e0enuu obeux dacmeli HEPAGEHCMBA 6 HEYemHylo CmeneHb 6ce20d NOJyYaemcs
HEepPageHCcmeo0, pagHOCUNbHOE OAHHOMY HEePABEHCMEY,

— ecau obe yacmu HepaeseHcmed 6036004M 6 llél’l’lHy)‘O CnieneHsb, mo noJjyvumcs HepaeerHcmaeo,
PABHOCUTIBHOE MC.X'OOHOM)/ MmMOJIbKO 6 mom ciydae, eciu 0be yacmu ucxo0H020 HepaseHcmea
HeompuyanmelbHbl.

Ho ecnu npu pelieHnn ypaBHEHUH B pe3ybTaTe BO3BEICHUS YETHYIO CTEIIEHb Mbl MOIJIU ITOJIYYUTh
IIOCTOPOHHUE KOPHH (KOTOpBIE, KaK MPAaBUJIO JIETKO MPOBEPUTH) U HE MOIJIU HOTEPSATh KOPHU, TO
KOpPHU HEpaBeHCTBA NpU O€3yMHOM BO3BEJCHMM B YETHYIO CTENEHb MOI'YT OJAHOBPEMEHHO U
TEpSTHCS, U PUOOPETATHCSL.

VppaiuonanbHoe HEPaBEHCTBO ./ fiy) < g(x) il /f < g(x) paBHOCHIBHO cHCTeMe

HEPABEHCTB!
fx)=0 fx)=0
gx) =0 unu gx) =0

f)<g*® f®<g*®
VppaiyonanbHoe HepaBeHCTBO \/fy > Oy MM \/f)> G PABHOCHIBHO COBOKYITHOCTH JIBYX
fx)=0 fx)=0
cucteM HepaBeHcTB: § g(X) =0 {g gg i g unu gx)=0 {g 83 i 8
f®>g*® f®=g*® B

B cBs3M ¢ 3TUM OCHOBHBIM METOJIOM PELIEHUs WppallMOHAIBLHBIX HEPABEHCTB SIBISIETCS CBEACHUE
MCXOJ/IHOTO HEPaBEHCTBA K PABHOCHIBLHOW CHCTEME WM COBOKYITHOCTH CHCTEM paIlOHAIBHBIX
HEPaBEHCTB.

IIpumep 1. Pemuth HepaBeHCTBO V55X — 9 < — 4.

Pemenune. 3amernM, 4TO TIpaBasi 4acToO 3TOTO HEPAaBEHCTBA OTPHUIIATENbHA, B TO BpeMs KakK JieBas
9acTh HEOTPHUIIATEIbHA MPH BCEX 3HAYCHUSAX X, MPU KOTOPBIX OHA OmperenieHa. B cBs3u ¢ 3TUM
HEPaBEHCTBO pEIICHUI HE NUMEET.

Ortsert. Pemenmuii Her.
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IIpumep 2. Pemnth HepaBeHCTBO V5x — 9 <4.

Pemenne. O6macTh onpeneneHus 1aHHOTO HEpaBeHCTBA 5X-9>0, x > 1,8.

O0e yacTi HepaBEHCTBA HEOTPUIIATEIBHBI, BO3BEIEM UX B KBajpar: 5x-9< 16, x < 5.

Haiinem nepecedeHre moqydeHHOTO MHOKECTBA PEIICHUI C 00JaCThIO ONPE/ISIICHNs HEPAaBEHCTBA,

nosyunm 1,8 <x <5.

Otser : [1,8; 5)

IIpumep 3. Pemuts HepaBeHCTBO V3 — X > 7.

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

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

Haiinem nepeceueHnre moJiy4eHHOTO MHOXECTBA PEIISHUN C 00JIACTBIO OIpE/IeNICHNs] HEPaBEHCTBA,
x<3

x < —46

«MEHBIIIE MEHBIIIETO», UTAK X < —46.

Otser: (—o0; —46).

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

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

6x+ 3 =0,
Perienue. JJaHHOE HEPABEHCTBO PABHOCKIILHO CHCTEME HEPABEHCTE: 3x =0,
6x + 3 < (3%)?
HaiizieM penenus Kaxaoro U3 HEPaBEHCTE:
1) 6x+3>0, x>05.

2)3x>0, x=>0.
3) 6x+3< (3X)2, 9x*+6x+3<0,  3x°-2x-1>0, peliaeM KBaJpaTHOE ypaBHEHUE, HaXOIUM
x1=1, xp=-1/3. IlpumeHuM MeToa HHTEPBAIOB: X< -1/3, x>1.
x> —0,5,
x =0,

3anuieM peuieHusi CUCTEMBL: [Tonyuaem x>1.

X<—§ ux> 1.

Otser: (1; +).
3agaHus 1719 NPAKTHYECKOH padoThI:
Pemnte HepaBeHCTBA.

1. x4+ 1>x-1, 7. J3—x>x-1,

2. V7 —-5x>3, 8. V2x+3<x,

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

ITPAKTHYECKAS PABOTA Ne 15
Haspanmne mnpakTtudeckoii padorwl: /ccnedosanue ceoticmé u  nocmpoenue 2paguxa
noKazamenvHou QYHKYUuu.
Llesqb padoThI: HAYYUTHCS CTPOUTH rpaUKK OKA3aTENbHBIX (QYHKIUH.
Pesyabrarnl:
@Dopmupyemvie rnemenmot IIK (npoghpeccuonanvno opuenmupogannoe cooepiicanue):
— IIK 2.3. OcymectBasaTe cOOp NaHHBIX ISl aHAJIU3a HCIOJB30BaHUS U (YHKIIMOHUPOBAHMS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
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memanpeomemnuie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.
npeomemnoste: 11P6 05, [TPy 06, [TPy 07, TPy 08.
3HAHMS:
— IlonsaTue nokazaTenpbHOU YHKITHH.
— IlonsTHe 0 cBOMCTBaX MOKa3aTeIbHON (PYHKITUH.
ymenus: [loctpoenue rpagukoB noka3aTesbHbIX (QYHKIHI.
Xopn padorhl:

Ocnosnvle ceoiicmea nokazamenvnoil ynkyuu 'y = a’* npu a >1:

1. Ob6nactp onpenenenus: GyHKIIUU — BCS YUCIOBAs IpsMast

no

OGuacts 3HaueHni QyHKIMH — MpoMexyToK (0; +00)

3. DyHKUHA CTPOr0O MOHOTOHHO BO3PAaCTaeT Ha BCEH YHCIIOBOM
MPSIMO#A, TO €CTh, €CITU X1 < Xo, TO ¥l < a*2

4. Tpabuk mnokazarenpbHOM (yHKIMM C ocHoBaHMeM a >1

n300paxEH Ha pUCyHKE 1.

Ocnosnble ceoiicmea nokazamenvnoil ynkyuu 'y = a” npu 0<a /
1

<1l:

Y Far a =l

] 1. O6nacth  ompenencHus
(GYHKIUU — BCS YMCIIOBast IpsSIMasi.

y=ar,0<a=1

<1 u300paxéH Ha pUCYHKE 2.

: \_ 3ananus AJ1s1 NPAKTUYECKOH padoThI:

I 1. OTBeThTE HA BOIIPOCHI:

a) [ToueMy QyHKIMS y=a" Ha3BIBAETCA MOKA3aTEIBHON?
6) Kakue 3HaueHUst MOXKET IPUHUMATh ITepeMeHHast X?
B) [Touemy npu a<0 nokazarenbHas GyHKIUS HE ompeieeHa’?

r) U3 npuBeaeHHBIX HUXKE PYHKINN YKaXKUTE MTOKA3ATEIbHYIO:
1) y=4x-1
— (A«
)y = ()
3) y=x'
1
4) y=—
) y="3
1) IIpyn kakux 3Ha4EHUAX X BBIPAKEHUU 5° MeHbuIe 1?
1) x>0
2) x<0
3) x>1

4) x<1
e) U3 npuBeeHHBIX HIKE PYHKIMM yKa)XUTe yObIBAIOIIHUE:

2-(2)
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3. @OyHKIUS CTPOr0O MOHOTOHHO —YOBIBaeT

2. O6s1acTh 3HaYeHUH QyHKIUH — TPOMEKYTOK (0; +00)

Ha Bceu

YHCIIOBOM MPSIMO, TO €CTh, €CITH X, < X,,TO a*t > a*2
4, ['paduk mokazarenbHON QyHKIMH ¢ ocHOBaHueM 0< a



2) y= (gj

3) y=(a-v7)"
o ()

X
2. a). 3anonHuTe TAbIUIy 3HAUCHUHN U1 Kaxa0i QyHKuuu y=2", y=3", y= (E)

X -3 -2 -15 -1 -05 O 0,5 1 15 2 3

y
6) IlocTpoiiTe MO naHHBIM TAaOJUIl B OAHON CHUCTEME KOOPAMHAT TpadUKH YKa3aHHBIX (DYHKIHIA
(paboTaiiTe pa3HbIM LIBETOM)
3.Caenaiite BBIBOJBI 10 PE3YJIbTaTaM OCTPOCHUM;

a) OO6macTei0 ompeneneHus IMOKa3aTeabHOW (YHKIUU SBISETCS , TIOOTOMY ee
rpaduk 00J1a1aeT CBONCTBOM

0) I'pacdux 1060 MokazarenbHOU (PYHKIIUU PACTIOTIOKEH B , IOATOMY JTH00ast
MoKasareabHast QYHKIHUS TPHHUMACT TOJIBKO 3HAYCHHUS.

B) Ilpu mrobom a rpadux mnokazareabHOW (QYHKIMH HPOXOJUT Yepe3 TOUYKY ,
IIOTOMY YTO

r) MOHOTOHHOCTh TOKA3aTeIbHONW (DYHKIIMH 3aBHCHT OT : GyHKumMu y=a*
SBJISIETCS] BO3pACTAIOLIEH IPU U yOBIBaroIIei mpu
n) [lokazarenpHas pyHKIMS HE 00J1aaeT CBOMCTBAMH

e) I'paduxu nByx mokazarenbHBIX (YHKIUI CUMMETPHUYHBI OTHOCHTEIBHO OCH OpJAMHAT, €CIU
OCHOBaHUSI CTETICHEN

4. Ha ocHOBe c/ief1aHHBIX BBIBOJOB M300pa3uTe CXEMAaTUYHO B OJJHOM cUCTeME KOOpAMHAT rpapuKu
Gyukuuit  a) y=2,5 uy=4"  0)y=15 u y=(2/3)".

Onumure cBOMCTBA KaXKJOW U3 HUX.

5. OTBeThTE HAa BOIPOCHL:

(3)0 2 N (3}0 6
0,2 0,6 7
a) Tlouemy 347 <34 . a 4 4

0,2

34°2 >1 (3j <t
6) Mouemy >* ~*, a 4
B) Ilouemy mnpu pemieHun ypaBHeHus 2 - (X2 —-3X+ 2) =0 [ocTaTodyHO pEMIUTH YypaBHEHUE
x* —3x+2 =0, a Ipy pelIeHNN HepaBeHCTBa 2° -(X2 —3X+ 2)< 0 MOHO TeperTH K HEPaBEHCTBY
X*-3x+2<07?
6.IToctpouts rpaduk mokazarenbHol GyHKIIUH (0Opaserr)
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[NapamnensHbIN IepeHoc (CABUT)

BJ10J1b ocu OX BIpaBo Ha :
2 eIWHUYHBIX OTpE3Ka

1 X
—[=] =2
Y (3] 2

[TapajuteabHBIN IEPEHOC (CIBUT) : : :

Bxoyb ocu OY BHU3 HA k.

2 eIMHUYHBIX OTpe3Ka

ITocTpouTh cxemMaTu4ecku rpaguky ciaeIyronux GyHKIHHN.

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

MPAKTUYECKASI PABOTA Ne 16
Ha3panue npakTuyeckoii padorbl: Peuwenue nokazamenbhvix ypasHeHUll U HepaseHCms.
Heab padoThl: 3aKpenuTh HABBIKK PEUICHUS MOKAa3aTeIbHBIX YPABHEHUN U HEPABEHCTB.
Pesyabrarnl:
Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBnsaTh cOOp MaHHBIX JJIs aHAU3a HCIOIB30BaHUS U (PYHKIIMOHUPOBAHUS
MIPOrPAMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
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, [Py 06, [1Py 07, TTPy 08.
3HaHus: OCHOBHBIC METO/IBI PEIICHUS TIOKA3aTeIbHBIX YPAaBHEHUH 1 HEPaBEHCTBR;
yMenusi: [IpuMeHeHWE OCHOBHBIX METOJOB pEIICHUS ITIOKA3aTebHBIX YpaBHEHUH U
HEPaBEHCTB.
Xon paborsr:
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VYpaBHEeHHE, B KOTOpPOM TIIEpEeMEHHAs COJEPKUTCS B TIOKa3areie CTENeHU, Ha3bIBaeTCs
NMOKAa3aTeJbHBIM.
ITpocreiilnee nMokaszarelib-HOE YpaBHEHUE — 5TO ypaBHeHHeE Bujia a* = b, rae a>0, a#1
VYpaBHenue a*=b He umeer KopHen, ecim b<0.
[Tpu mr00BIX 1EHCTBUTENBHBIX 3HAUEHHUSX X U Y CIIPaBeJIMBHI PAaBEHCTBA!
a* - b* = (ab)?, a*-a¥ =a*tY, a*:a¥ =a*¥?
Cnocobul peuteHus NOKA3aMeNbHbIX YPAGHEHUIL:
1. YpaBHUBaHME OCHOBAaHUMA.
2. BriHecenune o0111ero MHOKHUTEIA 3a CKOOKH.
3. BBenenue BcrioMorarenbHON IEPEMEHHOM (3aMeHa TIEPEMEHHOMN ).
4. PaznokeHre Ha MHOXUTEIIH.
IIpumepl. Pemuth ypaBHeHUS:
a) 3%73=27
Pemenme. Tak kak 27=3°, Ttonm mepermmem ypasuenme: 3% °=3%. VpaeHenme cBommTCs K
ypaBHEHHUI0 3Xx—3=3, pelIrB 3TO YpaBHEHHE, TOTYyUUM X=2.
Ortger: 2.

6) (§)2x+0,2:5\/§ .

2\2x+02 _5]2 2
Pemenue: (5) x+02 = \/;; Torna ypaBHeHHE MOXKHO ITE€PETINCATh: (5)

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

1
2x+0,2 _ (g)g ;

Mpumep 2. 2-3**1 - 3¥=15 (MmeTox BhIHECEHHUS OOLIETO MHOYKHUTENS 32 CKOOKH)

Pemenue: 2-:3%3 — 3" = 15; = 3%(2-3-1) = 15; 23" :5=15; 2 3" =3; =2x=1

Orser: 1.

Ipumep 3. 9% —8:3* —9=0 (MeTo1 BBEIAECHUSI HOBOM IIEPEMECHHOIN)

Pemenne: 37 - 83 -9=0; 3*=t>0; t*-8t—-9=0; D=64 + 36 = 100; x1; = 9; xp = -1; 3* = 9; x=2;
3*= -1<0; pemenwuii HET

Ortser: 2.
3aganus 1J151 CAMOCTOATEIbHON padoThl
Padora ma «3» Pabora Ha «4» Padora Ha «5»
1. 3**=Q; 1. 2¥"242%=5; 1. 9%-203*=63;
2. 2¢142¥2=36; 2. 9%-623%-27=0; 2. 5 (3)1=4;
3. 25%+205%-3=0; 3. 22%pt=y; 1
4. 324 3= 30 3.2 :Z;
4. 5*-5%2= 600;
5. 9°4+33%-4 = Q;

Toka3aTeJbHLIM HEPABEHCTBOM HA3bIBAETCS HEPABEHCTBO, B KOTOPOM HEM3BECTHOE BXOIUT B
OKa3aTelNb CTETEHH.

1.PeleHue MOKa3aTeIbHBIX HEPABEHCTB YacTo CBOAUTCS K By a 0< a¥® (2> g9,

KOTOPBIE PEIIAIOTCS ¢ MIOMOIIBIO CBOWCTB MOKA3aTENbHOM (yHKIMH:

ecmu a@>1, ToO mokaszarenbHas QYHKUUS 6ospacmarwowas (00dbIIEeMYy 3HAYCHHIO (YHKLIHUU
COOTBETCTBYeT Gobluee 3HauYeHUe apryMenta), T.e.  a'o> a¥® = f(x) > g(x) ;

ecnin  0<a<l, To mokazatenbHas QyHKUUA YoOwigarowas (OoNbLIEMY 3HAYEHUIO (DYHKUHU
COOTBETCTBYET MEHbLIEE 3HAUCHHE apryMenTa ), T.e.  a 0> a’™ = f(x) < g(x).
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Mpumep 1:  2°>2%  y=2"Bospacraromas (2>1) = 5x>3 x>3/5
Otsert: (3/5; )

2.Crioco6 moacTaHOBKH (BBEJICHHE HOBOM TIEPEMEHHOM ).

IMpumep 2:

16"+ 4*-2>0

42+ 4-2>0

oGo3HaunM 4*=t>0 = t*+t—-2>0

t*+t-2=0

tit,==2 [ty =-2

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

4% < =2 HEeT pellleHuH
= = (T.x. 4>1, TO mnDOKa3zareibpHad KLU = 4%
Bo3pacratoras )= X>0
OtgeT: (0; ).

3aganus 1J151 CAaMOCTOATEIBLHON padoThI
PCIHI/ITB ypaBHeHI/ISI nu HepaBeHCTBaI

1. 9%2e3*=63; 10.  1,5% < 2,25.
2. 5x_(§)x-1:4; 11. 5% —7%*—-35:-5%4+35-7*> 0
1\ 2x—
3. 12.  2¥ > @G)»3
4. 5X_5X-2: 600 13 T[X - TEZX 2 O
) 1 X
5. 9%43:3%-4=0; 14 (¥ < (5)¥37S
6. 2x2—8x+18 > 8 15. (i)lox > 642§_x2
7. O =27 2
. 6. 3B < Q)7
8. (\/6_ < g;
9.  02*<—;
25

HPAKTHYECKAS PABOTA Ne 17

Ha3panue mnpakTudeckoil padoTwl: [IpumeneHue nokazameivHoOU U CMENeHHOU @QYHKYUL 8
NPUKIAOHBIX 3a0a4ax MexXHONI02UYeCK020 NPOGhUIL.
Ilenvy pabomer: Hayuuthcsi MCIONB30BaTh TpadUKH W CBOMCTBA TMOKA3aTEJIHHOM M CTEMEHHOMN
GyHKIMIA 7151 pelIeHusl MPUKIIATHbBIX 3a/1a4.
Dopmupyemwie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):
Pe3yabTarsi:
Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCIOJIL30BaHUS M (PYHKIIMOHUPOBAHUS

MPOTPAMMHO-TEXHUUECKUX CPEICTB KOMITBIOTEPHBIX CETEH.
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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npeomemnuie: 11PG 01, ITP6 04, ITP6 05, I1IP6 06, ITP6 14, ITPy 08, ITPy 17, ITPy19.
3HaHmsA: [loka3arenbHas u creneHHas (YHKIMU, X CBOWCTBA U TpaduKy;
ymeHusi: [IpuMeHeHHE OCHOBHBIX CBOWMCTB M TpPaHUKOB CTENEHHBIX W ITOKA3aTEIbHBIX
(GyHKUMHT 1715 peIIeHus IPUKIATHBIX 33/1a4.
Xopn padorhl:
1) Hcnonw3ys pasziau4Hble WCTOYHUKU WH(OpMarmu, HaiauTe (GOpPMYIBI, OIMMCHIBAIOIIHE
CJIELYIOIINE TIPOLECCHI:
— PocT pa3znuyHbIX MUKPOOPTaHU3MOB, OaKTEpHil, APOIOKEH U (PEPMEHTOB ...
— JlaBieHue BO3yXa U3MEHAETCS 110 3aKOHY ...
— 3aKOH pOCTa IPEBECHUHBI ...
— Ilpouecc u3MeHeHHs TEMIIEPATYPbI YaHUKA IIPU KUIICHUH . ..
— 3aKoH NOTJIONIEHUS CBETa CPEJIOH ...
2) H3BecTHO YTBEpXKICHHE, YTO KOJMYECTBO WH(pOpPMAaNMH YyaBauBaeTcs Kaxabie 10 ner,
3anuImuTe GOpPMYIly COOTBETCTBYIOIIYIO 3TOMY. M300pazute 3T0 HATJISIHO.

IHPAKTHYECKAS PABOTA Ne 18
Ha3Banue npakTu4eckoii padorsl: BuiuucieHue u cpagHerue 102apugmos.

Leab padoThl: 3aKpeNUTh NOHATHE JOrapudMa, HAyYUThCS BHIYUCISATH JIOTapU(MBL.

Pe3syabrarsi:
Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBasTh cOOp JaHHBIX JJIS aHAIHM3a WCHOJIB30BAHUS M (DYHKIMOHHPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemmnsie: 11P6 02, ITP6 03, TIP6 05, ITPy 06, [TPy 07, TPy 08
3HAHUA:
— Ormpenenenue gorapudma.
— Tlonstue o coiicTBax jorapudma.
yMeHusi: Berunicnenue gorapu@moB, cpaBHEHHE JIOTapu(pMOB.
Xoa padoThi:
Omnpenesienus
Jlorapudmom uncna b mo ocHOBaHUIO a Jlecsmmsserii norapud: Igb = logy b.
Ha3bIBACTCS TAaKOE YKCII0, 0003HaYaeMoe
Hatypaneubiit  norapupm: Inb =logeb, rne

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

x = log, b. .

Oyuknmst, 3amaHHas Gopmynoi y = log, x, TIe
a — ocHoBaHue yorapupma, a > 0,a # o
1b>0 a > 0,a # 1,x € R, Ha3pIBaeTcs norapupmMuveckon

Haiitu jgorapugm — 3TO 3HAYNUT HAUTH MOKA3aTeb CTENEHH, B KOTOPYIO HAJ0
BO3BECTH OCHOBaHHUe Jorapugma, ytoObl MOJYYUTH CTOsIIEe MO Jorapudgmom
4HCJI0.

log, 16 = 4nocronexy2* =16 log,81= 4nocronsry3* = 81
log, 32 = Snockonexy2* =32 log, 243 = Snocxonexy3’ = 243

3aganus 1J19 CAMOCTOAITEIbHOM PadoThI:
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1. CpaBHUTH yucha:

a)log, 7 u log, 23; 6) logg 0,8 n logg 1; 8) logs V15 u log, 13; 1) logﬁén log1_12 §

2. CpaBHuUTSG ¢ euHMLEH yKcno: a) log; 41; 6) log, 5 0,1; B) log% 2,6;1) log. 7 0,4.

3. Pacnonmoskure uncna B mopsiike Bo3pactanus: a) log, 0,7; log, 2,6; log, 0,1; log, %; log, 3,7.
0) log 3 17; 10803 2,7; 1080 33; 1080 3 %; logo 3 2

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

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

6.Bbranciuts: log, log 7 49.

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

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

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

10. Beruucnute: log 5 3v/3: log1/49 - logs V5.
7

MPAKTUYECKASI PABOTA Ne 19
Ha3Banue npakTuyeckoii padorsl: [IpumeHenue 0CHOBHbIX NPABUIL IO2APUDMUPOBAHUS.
Leab padoThI: 3aKpenUTh MOHIATHE Jorapudma, HAyYUTHCS IPUMEHATH CBOICTBA TOrapu(MOB MpU
YIPOILIEHUH JIOrapu(pPMUIECKUX BBIPAKEHUH.
Pe3syabrarsi:
Dopmupyemuie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBisaTh cOOp JaHHBIX JJIS aHAIM3a WCIOJIB30BAHUS M (HYHKIMOHHPOBAHUS
MIPOTPaMMHO-TEXHUUECKUX CPEACTB KOMITBIOTEPHBIX CETEH.
memanpeomemnwte. 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
3HAHUSL:
— Ormpenenenue gorapudma.
— IlonsTue o cBoiicTBax Jorapudma.
YMEHHUA:
— 1.Bpruaucnenue gorapupmMoB.
— Ilpumenenue cBoiicTB Jorapudmos.

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 log;3% 4
7 1 b= ! b+1 1 5= L S 0,5

' %8P =100, " 0825° T 15525  logg52 2

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

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

2.Beraucnuts: logs 7 — 10g3%

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

4 .Berauciute: 31g2 — g4

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

6.BurunciinTs:
log; 5

1
7.BbrancnunTs: Elog\/ﬁ 9 + log,, 49

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

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

IMPAKTUYECKAS PABOTA Ne 20
Ha3Banue mnpaxkTuueckoit padorwi: [Ipeobpazosanue GulpadzCeHUll, COOEPHCAWUX CMeEeneHu u
Jno2apugmbi.

Heap paGoThl: 3aKpenuTh MOHSATHE Jorapudma M CTENEHH, HAYYUTHCS NPUMEHATH CBOWCTBA
Jorapu(MOB MPHU YIPOIICHUH JTOTapUPMUIECKUX BIPAKECHUM.

Pe3yabTarsi:
@Dopmupyemvie rnemenmot IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):
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— TIK 2.3. OcymiecTBasaTh cOOp JaHHBIX JAJS aHAIM3a WCHOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie: 11P6 02, ITP6 03, TIP6 05, ITPy 06, [TPy 07, ITPy 08
3HAHUSA:
— Onpenenenue norapudma.
— IlonsTue o cBoiicTBax Jorapudma.
YMEHHS:
— 1.Beruncnenue nmorapugmos.
— Ilpumenenue cBOCTB Jorapudmos.
Xopn padorhi:

4
Mpumep 1. Borauciurs 1610881 3+10gz V3,

Penrtenue:

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,
log14-log1 3
IIpumep 2. Beruncute 5 5 7 .

Perienue:

log14-log13 log.-14'log13 1
5 2 =75 > 7 = = 510g54 4 =

—logs 4-log1 3 logsi-log13 1y10813 1

log, 3
IMpumep 3. Beruucnutp 11108411,

Perienue:

log, 3
11logs 11 — 1110g2 3-log114 — (1110g114)10g23 — 4_log23 — 2210g23 — (210g2 3)2 — 32 =9

IMpumep 4. Berauciuts logg(logs 49 - log, 9).
Pemenne:
logg(log; 49 - log; 9) =
= logg(log; 7 - log, 3%) =

1 1 2
=log8(2-2-log37-log73)=log8(4-1)=log234=§-log24=§-2=§.

3 1
IMpumep 5. BerauciauTh 3HaueHne BoipakeHus 1og,z s+ Va?b, ecnu log, b = "

Pemenue. [lepeiinem k norapumy no OCHOBaHUIO d , MOJIYUUM:

2 1 2 12 1
| i/Tb_logai/aZb_ log,a3b3 _ log, a3 +log, b3 3logaa+zlog,b
O8a’pt VA ~ log,a3bh*  log, a3 +log, b* 3log,a+4log, b 3-1+4log, b
_%+%logab
~ 3 +4log, b
Taxk kak o yciosumo log, b = i TO
2.1 2,11 3
zt3logeb z+37 7 3
/ 3 3¢ 3 34_4
loga3b4 : ab = = = = = —
3 + 4log, b 1 4 16
a 3+4-7
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3aganus 1J151 CaMOCTOATEILHON padoThI:

Br1unciauTs.
n 710g% logs 27 11) log, 2-log, 18 +1log; 3.
log? 6-log? 2
510g390 1 log; 10 12) 3 : : :
2) (g) : log? 6 log, 36
13) 4°%° —67% 7",

3) 4Iogz 7-log; 3

10g§53 _ 10g5\/§ 2
0 @ _pyee, 14) (5 J3ET 402

5 loess7 15) Berancnuts log,— % ,eciu log, a=2
5) 91-¢—10g0’5 2"
2 2
6) (4{/5)12”09}/2%5 16) Berunciants Dl (327 | glogy(Y3+2)°
7 49 log,s 5-log, \E. 17) Beraucnurb log\/; ab’ +log, \/%, eCclIn
8) log,.(log, 25-log; 8). log b:l.
log; 2 2

10) 49°"°s 7,

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

ey padoThl: HAYIUTHCS CTPOUTH rpaduKu JorapuPMUIecKiX QyHKINH.

Pe3syabrarsi:
Dopmupyemuie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymiecTBasaTh cOOp JaHHBIX A aHalIM3a UCHOJIb30BAHUS M (DYHKIIMOHHPOBAHUS

IIPOrPaMMHO-TEXHUYECKHUX CPEICTB KOMIIBIOTEPHBIX CETEH.
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, [1Py 08

3HAHUA:
— Tlonsrue norapudmudeckoit GyHKIUM.
— Tlonstue o cBoiicTBax jorapugmuyeckoit GyHKINU.
ymenusi: [Toctpoenune rpadukoB gorapupmMuueckux GyHKIMH.

Xoa padoThi:
Jlorapupmuyeckoii HazpiBatoT GyHKIMIO BUaa: Y= 100, x. Jlorapudpmuueckas QyHKIMs oOpaTHast
ITOKa3aTeIbHOM.
CaoiicTBa Jorapupmuyeckoin yHkuum:
1. ObnacTbio onpeaeneHus jorapupmudeckoi GyHKIUU ABIsETCS MPOMeKyTOK (0;00).
2. MHOXeCTBO 3Ha4eHUH JTIorapu(MUIECKOi QYHKIIUH — BCS YUCIIOBASI OCh.
3. Jlorapudmuyeckas GyHKIMS — HEIIPEPHIBHA.
4. Jlorapudmuueckas pyHkius npu a> 0, Bo3pacraer, npu a< 0, yObIBaer.
5. TlokazarenpHass W Jorapupmuueckas (QyHKUIMM B3aUMHO - OOpaTHble, TO HUX Trpaduku
CUMMETPUYHBI OTHOCUTEIIBHO MPSIMON Y = X.
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3agaHus 1719 NPAKTHYEeCKOH padoThI:

1. 300pa3uth cxemarnuecku rpaduk GyHKINH, yKa3aTh €€ 00JIaCTh OMPEICICHISI I MHOXKECTBO

3HAYEHUMN:
1. y =logsz x
2. y = log1x
3
3. y = log, x

4. y =logix
2

5. y =logpz x

6. y = loggsx

2. I'padpuk xaxo pyHKIMU H300pakeH Ha pUCYHKE 1:

a)y =logzx
6)y = logix
B) y = log, x

r)y = loggs(x + 1)

._.
szﬂr

puc 1.
o 3. 'paduk xakoii GpyHKIMK N300paXKEH HA PUCYHKE 2:
E T a)y =log, x
2 f/_f"”ﬂ 6) y =logpsx
| B) Y = logs x
o A2 54 — 5 X_l; r)y =log,x
/
f puc 2.
! |
4. I'padux xakoi GpyHKIMU U300paKeH HA pUCYHKeE 3: 4 |
a)y=logix—1
e —
6)y =logix +1
2
B)y = logi(x + 1) of 1] 2\3 4 5 x
2
r)y =logi(x — 1) =
2 —
puc.3

— [‘Jk{

5. I'paduk kaxoii pyHKIIMK N300pakeH Ha pUCYHKE 4:
a)y = logz(x — 2)
0) y =logz(x + 2)
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B)y = logz x — 2
r)y =logzx+2

puc. 4

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

Va ¥ ¥ K}
f E \ B 4 /

-
L

HPAKTHYECKAS PABOTA Ne 22
Ha3panue npakTu4eckoii padorbl: Peuenue no2apupmuueckux ypasHeHui.

Leab padoTbl: Ha KOHKpPETHBIX IPUMEpPax HAyUYUThCA PelIaTh JIOrapupMUIecKie YpaBHEHHUS.

Pe3syabrars:
Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBasaTh cOOp MaHHBIX JJISi aHAIHM3a WCIOJIB30BAHUS M (DYHKIIMOHHUPOBAHHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie. MPII 01, MPIT 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, [1Py 08
3HAHUSA:
— Tlonstue norapudma u ero CBOUCTB.

— Bugsl norapudmMuyeckux ypaBHEHHH.

ymeHnusi: [IpumeHenne cBOMCTB JorapumMoB il pelIeHus JJorapupMuIeckux ypaBHEHUH.
Xoa padoThi:
Oouwgue pekomenoayuu
1. Pemenue norapupmMudeckoro ypaBHEHUs clieflyeT HauumHaTh ¢ HaxoxnaeHus OJ(3. s
3TOr0 HEOOXOIMMO COCTaBUTh HEPABEHCTBO WJIM CHUCTEMY HepaBeHCTB. Kaxkmoe BbIpakeHHE,
CTOSAIIEE IMOJ] 3HAKOM Jorapudma T0KHO OBITH MonoxkuTenbHO. OOIIee pelieHre HepaBeHCTBa
(cucTeMbl HEpaBEHCTB) HEOOXOAMMO U300pa3UTh Ha PUCYHKE.

2. JlorapudmMudeckoe ypaBHEHHE HEOOXOIMMO MPHBECTH K BUY: |Oga f(x) = Iogag(X)
WU |Og a f(X) =Db , IPH 3TOM OCHOBAHHMs BCEX JIOrapu(PMOB JOJDKHBI OBITH PaBHBIL.

3. Haiinennple 3HaYeHHUS] HEU3BECTHOTO X HEOOX0AMMO TIpoBepuTh 1Mo OJ13.

4. Ecru B ypaBHenmn He HaigeHo OJ[3, To HeoOXomaumo caenath HPOBEPKY, MyTeM
MOJICTAHOBKY HAlICHHOTO HEM3BECTHOTO B JIorapupMHUECKOe YpaBHEHHE.

5. Heo6x01uMO IOMHUTb, UTO OMPUUAMENbHbLE YUCAA U HOMb J102PUPMO6 He umerom.
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Pemenue mo0oro morapuMuUecKOro ypaBHEHHUS TaKKe€ CBOJUTCS K PELIEHUIO OJHOTO WU
HECKOJIbKUX HPOCHMenuX 102apu@mudecKux ypagHeHuil.

1) log, f(x) =log,9(x) 2) log,, f(x) =b.

VYpaBuenust Buaa (1) cBogsarcs k pemenuro ypasaenuii f(X)= ¢g(X) (morenmuposanue). IIpu sToM
HEOOXOJUMO IOMHHTD, YTO YPaBHEHUS log a f(x) = |Ogag(X) u f(x)= g(x) ne paBHOCHIBbHBI. [Ipn

IMOTCHIUPOBAHUHN MMPOUCXOAUT PACHINPCHUC obnactu OIIPCACIICHUSA, 4 3HAYUT UMCCTCA OITAaCHOCTb
ITOABJICHUA MIOCTOPOHHHUX KOpHeﬁ. HpOBepKa — Haujiydmee Cpe€acTBoO IIpOTHUB TaKOH OITaCHOCTH.

VYpaBHenue (2) cBoauTcs WM K ypaBHeHHio Buaa (1): log a f(x) = log ag(X) WIA K BUAY

9(¥)
fX)=a  (no onpenenenmio norapudma).

Ipumep 1. log;(x% — 4) = log;(4x — 7)

Pemenue:
1 crioco6: O/13 nanHOrO YypaBHEHHUs 33/1a€TCsl HEPABEHCTBAMU
{XZ —4>0
4x—7>0

Pemas 3Ty cucreMy HEpaBEHCTB, IOITY4aeM:

{X € (—00; —2) U (2; )

xe(Zi) o OTYMXE (2; )

Tak kak B JaHHOM ypaBHEHUHW PaBHBI JIOTAPU(MBI IBYX BEIWYUH, TO PABHBI M CAMH BEIUYHHEI.
[Tonyunm KBaspaTHOE ypaBHEHHE:
X2 —4=4x—-7>x*—4x+3=0.
OueBuHO, uto OJI3 3TOTO YpaBHEHUS X € (—00; 0)
T.e. mpousomnuio pacmupenre O3 mo cpaBHEHUIO C TEpPBOHAYATBHBIM YPABHEHUEM.
Kopnu kBasipaTHOTO ypaBHEHUS:
Xxy=1 unux,=3
Opnnako B OJ13 MCXOTHOTO YpaBHEHHUS MOTAIAET TOIBKO YUCIIO X=3,
Koropoe u siBisieTcs ero pemeHueM.
(Kopens X=1 sBisieTcsi TOCTOPOHHUM U BO3HUK TpH pacimupenun OJ13).
Orser: 3.
2 cnoco6: IlpuBoaum norapudmuueckoe ypaBHEHHE K BHAY X2 — 4 = 4X — 7 M HaXOJUM €ro
kKopun x; =1 U x, = 3.
[Tocne pemieHnst KBaApaTHOTO YPaBHEHHS 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 JIorapu@pMbl OT OTPULIATENbHbIX YKCE).

Tak kak Ipu NOJICTAaHOBKE KOPHS X; = 1 IOJIy4EHO JIOKHOE PAaBEHCTBO, TO 1 HE ABJIAETCS KOPHEM
HCXOJHOIO ypaBHEHUs. AHAJIOTUYHO ITPOBEPSIEM BTOPOU KOPEHb X, = 3.
log;(32 — 4) =log3(4-3 — 7) = logs5 = logs5 (MCTMHHOE PaBEHCTBO).
3 3 3 3

CJ'IG,I[OBaTeJ'IBHO, KOpPC€Hb X; = 3 sBiseTCs KOpHEM HCXOJHOI'O YpaBHCHUSI.

Orser: 3.

IMpumep 2. log,(4x+ 3) =3
Pemenne: log,(4x+ 3) =3
4x +3=2°

4x = 8-3

4x =5

1
x=1-
4

1
OtBeT: 1 "

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

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

BBenem HoByt0 nepemennyto i, t=log, X, Torna ypaBHeHUE IPUMET BUJ

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

2 2

Ecmmt=1rtorma: log,x=-1, x=2 '1, X :%
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
X¢ :1002+90 —95
100-90
Xo = > =5
[Iposepka:
x; =95
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1g(95% + 75) — lg(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 (106) 3.logs(13 —x) =2 (106)
4logg(x®-1)=1 (10) 4.log,(x*-1)=3 (20)
5l19(2-5x)=1 (16) 5.1g(7-x) =-1 (106)
6.log32x—3log3x+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)=lg (x+3) (30) 9.log,(x — 1) = log,(x* —x — 16) (36)
10.logz(x + 5) + logs(x + 1) = logsz 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 MIPUMEpPaX HAYYUTHCS PelIaTh JIorapupMuyeckiue HepaBeHCTBA.

Pe3syabrarsl:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBasaTe cOOp JaHHBIX JUIsl aHAIM3a UCIHOJIb30BAaHUS M (PYHKIIMOHUPOBAHUS
MIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, ITPG 03, TIP6 05, ITPy 06, [1Py 07, TPy 08
3HAHUSA:
— Tlonstue norapudma u ero CBOUCTB.
— Bugsl norapuMuyeckux HepaBEeHCTB.
yMmenus: [IpumeHnenue cBONUCTB orapuMoB AJis peleHus JIorapupMUIecKuX HEPaBeHCTB.
Xox paboThr:
Pemenue norapupmuuecKkux HEpaBEeHCTB OCHOBAaHO Ha TOM, dTo ¢yHKuus y = log,x mpum a>1
SIBJISIETCSI MOHOTOHHO BO3pacTaroliei Ha CBoei oOnacTu ompeneneHus, a npu (0<a<lMOHOTOHHO
yObIBaroleil Ha CBOEH 00JIaCTH OIpeieIeHHs.
[Ipn mnepexose OT MpPOCTEHIIEr0o HEPABEHCTBA K PaBHOCHIIBHBIM CHCTEMaM HEpPaBEHCTB, HE
coJieprKalllMX 3HakKa Jjiorapupma cieAyeT YUUTHIBaTh 00JIaCTh JOMYCTUMBIX 3HAUEHHUH HCXOJHOTO
HEPABEHCTBA.
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[Tpu pemennn morapuMUUECKUX HEPABEHCTB MOJB3YHUTECh CIACAYIONICH CXEMOM:

log, f(x) > log, g(X) log, f(x) < logg g(x)
a>1/ >a<l a 1 O<ax<l1
{f@)>mm fO) < g(x) {f@)<mm f(x) > g(x)

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

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

logz(2x — 5) < logz 9
Oyuknus y = logs t — Bo3pacTarouas

2x—5<9 2x < 14 x <7 ]
{Zx—5>0 :’{2x>5 :{x>2,5:>XE(2’5'7)

Otser: (2,5;7)

(2-5x)< -2

IMpumep 2. Pemnte HEpaBEeHCTBO: Iog 2
3

-2
Pemenme: YuuthiBas, uro — 2 = |ng(§j , TEpexoIuM K pPaBHOCHUJIBHOMY HEPaBEHCTBY
3

-2

2

log g(z - 5X) <log 2 (gj . Tak kak ocHoBaHMe norapudmmdeckoii Gpynkmun Y = log 2 t paBHO
3 3 3

2 2 .
— u 0< =<1, To oHa yObIBaeT Ha cBoeil oOmactu omnpezaenenus (mpu t>0). Torma momyyaem:

3

2

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

OtBer: (—o0; —0,05).

ITpumep 3. Pemmre HepaBEeHCTBO: |093 (5-4x) < |093(X - 1) :

Pemenne: Tak kak ocHoBaHMe jorapugmuueckod ¢yHkuuu Y = log 31 paBno 3>1, 10 oma
BO3pacTaeT Ha cBoel obsactu onpenenenus (mpu t>0). Toraa ncxoaHoe HEPABEHCTBO PAaBHOCHIHHO
5-4x>0; 4

CUCTEMC HepaBeHCTB = o =< X< —.
5-4x<x-1 . 6 4

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

Tpumep 4. Pemmre nepasenctso: 109, (x+1) < log, (3x—5).
5 5
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Pemenune: Tak kak ocHOBaHWE JOTapU(PMHUUECCKON (YHKIIUH y= Iog} t paBHO % nu0< % <1,
5

TO OHa YyObIBaeT Ha cBoell obOmactu ompeneneHus (mpu t>0). Torma mcxomaHoe HEPaBEHCTBO

5
3Xx-5>0; X > §; <3
= &S —< X< o
ABHOCHJIBHO CUCTCMC HCPABCHCTB
p p x+123x-5 " | g

OTtBer: (1%; 3].

33}13]—[1/151 JUIS1 CAMOCTOATEIbHOM paﬁoTbI:

IBapuant lIBapuanT
llogs(3—8x) >0 (16) 1l.logz;(2+x) >0 (16)
2.logz;(x —8) <1 (106) 2.log,(3x—2) <1 (10)
3.logi(2x —1) > -2 (10) 3.logi(x+2)> -2 (106)
2 3
4.1g (X* +2x+2) <1 (36) 4. 1g(x® +x+4)< 1 (36)
5.Haitnute Haubosbliiee 1e0€ perieHne 5. Haiinmure nanboJibiee 1enoe peneHne
HEPaBEHCTBA: HEPaBEHCTBA:
log,(3 —2x) —log, 13 <0  (26) logi1(3x + 1) -log1 6 >0 (26)
3 3
6.Haiinute HanMeHbIIee 11e0e peuieHue 6.Haiigute HauMeHbIIee 11e10e pelieHHe
HEPaBEHCTBA: HEPaBEHCTBA:
log,(2x — 1) —log,(x+ 1) <0 (306) logs(3x+ 1) —logs(x —2) >0 (36)

MNPAKTHUYECKAS PABOTA Ne 24
Ha3Banme npakru4yeckoii padorbl: Peuienue cucmem ypagHeHut U HepaGeHcms ¢ NPUMeHeHuem
PA3UYHBIX MEMOO08.
Hean padotbl: HayunThcs pemars CUCTEMbl Pa3IMYHBIX YPABHEHHUI 1 HEPABEHCTB.
Pesyabrarnl:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 2.3. OcymectBnsaTh cOOp TaHHBIX IS aHATW3a UCHOJIL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrpaMMHO-TEXHUUECKUX CPEACTB KOMITBIOTEPHBIX CETEH.
memanpeomemnuste. MPIT 01, MPIIT 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie’ 11P6 02, I[TP6 03, ITP6 05, TTPy 06, TPy 07, [1Py 08
3HaHuA: [oHATHE CUCTEMBI YpABHEHUI U HEPABEHCTB.
yMmenusi: Pemenne cucreM ypaBHEHM ¢ HEpPaBEHCTB (JIMHEWHBIX, KBaJpPaTHBIX,
UPpaIMOHATIBHBIX, IOKA3aTEeIbHBIX U JTOTaPUPMHUUECKUX ).
Xopn padoThr:
Henuneiinple cucTeMbl HE MMEIOT YHHBEpPCAJIBHOTO CIIOCO0a pPELIeHHUs, MMO3TOMY MpPHU pEIICHUU
KOHKPETHOW CHCTEMBbl YpPaBHEHHMH HYXHO YUYUTHIBATh OCOOCHHOCTH 3aJaHHBIX YpPaBHEHHIA,
Mepexo/is K paBHOCWJIbHBIM CHCTEMAaM.
OcHOBHBIE METOIbI PelICHUsI CHCTEM HeJIUHEeHMHbIX YPABHEHUIA:
— METOJ NOJCTaHOBKH;
— METOJ BBEJEHUS HOBBIX IEPEMEHHBIX;
— TpaduvecKuil MeTox;
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—  MCTOAO anrerquGCKoro CJIOXKCHUA
— MCTOA NOYICHHOI'O YMHOKCHUA U ACIICHUA,

— METOA MaTeMaTU4YC€CKOI'O noz[60pa.

3agaHus 1J151 CAMOCTOATEILHOMH padoThI:
Pemnre cucreMbl ypaBHEHMI U HEPABEHCTB.

Bapuaur- | Bapuant-11
2 _ g2 _ X—y=1,

1. {X y' =5 1. { Y
X+y=-1. Xy = 6.
3—x>0, 1 3

2. 12x+1>0, 2. Ix " &’
1—x* <0. 2x —3 < X2,
27)( — 9y 26x—2y — 4x+y+10

3. 81X :3y+1. 3. 3X2 :311+y.

X+y—3:1; 4 3X.2y :576;
3x—2y+1=2. log |y — X =4.

Bapuanr- 111 Bapuanr-1V
X—I—y::l_, (X—2)(y—3)=1,

1. 5 1. X—2 _1
Xy = . y—3 :
05x+1>0, 1_x

, Ix-2<o, R A
, 2—X 1
X°—-9<0. NE: = 1.
SAEEEY 2X+7y=1
3 2

3 2x72 . 2y =8 3 2X+y :4x—y+2.

&

J7-6x-y* =y+5, {'092 Xx—log; y=-5,

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 pemiath ypaBHEHUS! M HEPABEHCTBA UCIONB3Ysl CBOWCTBA (DYHKIHUI U €
MOMOIIIBIO TpadUKOB (QYHKITUH.
PesyabTarsl:
Dopmupyemvte 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymiecTtBisaTh cOOp JaHHBIX AJS aHAIKW3a WCIOJb30BaHUS M (YHKIMOHHPOBAHUS

MIPOrPaMMHO-TEXHUYECKHUX CPEICTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie. 11P6 02, ITP6 03, ITP6 05, TTPy 06, TPy 07, TPy 08

3HAHUSA:
— TlonsiTre 06 OCHOBHBIX CBOMCTBAX 3JIEMEHTAPHBIX (DYHKIINH.
— Tlonstue o rpaduKax OCHOBHBIX AJIEMEHTAPHBIX (QYHKINH.
yMeHHU:

— Onpenenenue o01acTu onpeeNieHus U 001acTy 3HaYeHUH PyHKIUU.

— Onpenenenre HHTEPBAJIOB BO3pacTaHUs U YObIBaHUS (YHKITUH.
Xoa padoTbI:
Oonacmo onpedenenus.
Ecnu gynkuus 3amana ¢hopmMynoi, To ee o0nacTb OnpeneieHusi — 3TO BCe 3HAUYEHUS apTyMEHTHI,
P KOTOPBIX (opMyra uMeeT cMbIci. OTCYTCTBHE CMBICIA CBS3aHO, HAPHUMED, CO 3HAMEHATENIEM,
pPaBHBIM HYJIIO, C OTPHUIATEIBHBIM 3HAUYCHHEM MOJKOPEHHOTO WM MOUIOrapu(MHIECKOTO
BbIpaXeHUs. Pemenne mo60ro ypaBHEHHSI U HEPABEHCTBA IOIpa3yMeBaeT UCIIOIb30BaHUE 00JIaCTH
OTIpeIeIICHUSI.
Oobnacmye 3nauenuil. OcpanuyeHHoOCHb.
MHoXecTBO BcexX 3HaUeHMH (DYHKIIMU Ha3bIBaeTCsl €€ 00JaCThIO 3HAUYCHUH.
OyHKIUSA Ha3bIBaeTCSd OTPaHMUYEHHOH cBepXy (CHHU3Y), €ciaH cyluecTByeT Takoe uucio C, 4dro
f(X)<C (f(x)>C) mis moboro x u3 obmactu onpeneneHuss. OyHKIUS HA3bIBACTCS OTPAHUUCHHOM,
€CITM OHa OTPaHWYCHA CBEPXY U CHU3Y. MOHOmMOHHOCHb.
DYHKIMA HA3BIBAETCS CTPOTO BO3pacTarolieil (CTporo yObIBaroliei) Ha WHTEpBaje X, €CIH s
JTrOOBIX YMceN a U D w3 mHTepBasia X BBINOJIHIETCS YCIOBHE: M3 TOro, 4ro a>b cmemyer, 4ro
f(a)>f(b) (f(a)<f(b)). Eciu ¢yHKIMsa cTporo Bo3pacTaeT WM CTPOro yObIBaeT Ha BCEW 00acTh
OIpeJIeJIeHUsl, TOBOPAT, YTO OHA MOHOTOHHAa. B 3TOM cilyyae Kaxkjoe 3HaueHHe (QyHKIMA
MPUHUMAET TOJIBKO OJIUH pa3.
Henpepuvienocmo.
@OyHKIMSA HEenpepbIBHA B TOYKE, €CIIU Mpejiesl (YHKIMU B TOUYKE paBEH €€ 3HaYCHHUIO B ATOH TOUKe.
OyHKIMH, U3y4aeMble B IIKOJE, WM HEMPEPHIBHBI MM UMEIOT KOHEYHOE YHCIO TOYEK pa3pbIBa.
[TprurHaMu pa3peiBa OOBIYHO SIBISIFOTCS HAJIMYKME 3HAMEHATENS, KOTOPBI MOXET OBITh PaBeH
HYJTIO, WM KYCOYHOE 3a/1aHue (DyHKITHH.
Hcnonvzosanue O/13
OueBuAHO, YTO B OOJIBIIMHCTBE CIy4yaeB MPH PEIICHUH YpaBHEHUH U HEPABEHCTB Mbl yUHTHIBAEM
O/13. Ilone3no nomuuTh O HaiaeHHoM OJI3 B mpolecce pelieHHs, a HE BCIIOMUHATh O HEM B
nocienHuil MomeHT. Hanpumep, B jJorapupMuUUecKuX HEPaBEHCTBAX C IMEPEMEHHBIM OCHOBaHHEM
uHorna OJI3 ompenenser Bo3pacTaHue WM YyObIBaHME Jiorapudma, 4YTO TIO3BOJSIET He
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paccMaTpuBaTh JiBa cliy4as Ipu pemieHud. B 3agavax, comepkammx wmonaynb, OJI3 mMoxker
OJIHO3HAYHO 33/aBaTh 3HaK IIOJIMOAYJIBHOTO BBIPAXKEHHUS.

WNnorna 3nanne O/]3 no3Bosser 10Ka3arh, YTO ypaBHEHHE (MM HEPABEHCTBO) HE UMEET PEIICHUH,
MHOTJAa TIO3BOJSIET HAWTH pelleHHs YypaBHEHUH (WIM HEpPaBEHCTB) HENOCPEICTBEHHOU
nojcranoBkoi uncen uz OJ13.

IMpumep 1. Pemnts ypaBHEeHHE

V3 —x =logs(x — 3)

Pemenne. O[3 53TOro ypaBHEHHS COCTOMT M3 BCEX X, OJHOBPEMEHHO YIOBJIETBOPSIOLINX
yenoBusiM 3 —x = 0ux —3 >0, 1. e. O[3 ecTh mycToe MHOKECTBO. DTUM PELICHUE YPABHEHUS
Y 3aBEpIIAeTCs, TAK KaK YCTaHOBJICHO, UTO YPaBHEHHUE HE UMEET KOPHEH.

OTBeT: penieHui HeT.

IMpumep 2. Pemints HEPAaBEHCTBO

V1I—x2 +Yx* =1 < 2% —log,(1 + x*)

Pemenne. OJ]3 HepaBeHCTBA COCTOUT U3 BCEX X, OJHOBPEMEHHO YAOBJIETBOPSIOLIUX YCIOBUSAM

1—x2>0, x*—12>0, 1.e. O3 cocrout u3 ayx umcen x; = 1 ux, = —1. [Moacrapnsas x; = 1
B HEpPaBEHCTBO, IOJIyyaeM, 4TO €ro Jjesas 4acTb paBHa 0, mpaBas paBHa 1, T.e. x; =1 ecTb
penienue HepaBeHcTBa. [loacraBinss x, = —1 B HEpaBEHCTBO, MOJy4aeM 4TO X, = —1 He SBJIsSETCS
ero perieHreM, MOCKOJIbKY JIeBasi 4aCTh HepaBeHCTBA paBHa 0, a paBasi 4acTh paBHa -1/2 .

OrtBer: 1.

Hcnosb30BaHue MOHOTOHHOCTH.

Pemienue ypaBHeHUI U HEPABEHCTB C UCIIOJIb30BAHUEM CBOWCTBA MOHOTOHHOCTH OCHOBBIBA€TCS Ha
CIICAYIOIINX YTBEPKICHUSIX.

1. ITycte f(X) — HempepbiBHas M CTPOrO MOHOTOHHAsh (YHKLUS Ha MPOMEXKYTKe £, TOraa
ypaBHenue f(X)=C, rme C — naHHas KOHCTaHTa, MOXKET MMETh HE 0OJiee OJHOrO PEIICHHs Ha
MIPOMEXKYTKE £.

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

IIpumep 3. Pemnts ypaBHEHNE

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

Pemenne. OueBuano, uro x < 0 HE MOXET SBIATHCS PEUICHHEM YypaBHEHHs, TaK KaK TOrna
x - 2X°H2043 < Hna x>0 ¢yskuus y = x - 2%"+2%+3 HEIpEepBIBHA U CTPOTO BO3pPACTaEeT, Kak
MIPOU3BEICHNE IBYX HETPEPHIBHBIX MOJOXKHUTEIBHBIX CTPOTO BO3PACTAOIINX JUIS ATHX X (YHKIUH
f=x u g = 2°°*2*3 3yaunr, B o6mactu x>0 GyHKIH ¥ = x - 2 Y2%+3 ppuppmaer kakmoe cBod
3Ha4eHHEe POBHO B OJHOW Touke. Jlerko yBuaeTh, 4To X=1 sBISETCA pEIIEHUEM YypaBHEHUS,
CJIeZIOBATENbHO, 3TO €TI0 €IMHCTBEHHOE PellICHHE.

Ortser: 1.

IMpumep 4. Pemutes HepaBeHncTBO 2% 4+ 3% 4+ 4% < 3.

Pemenne. Kaxxnas u3 pynkuuit y = 2%, y = 3%, y = 4%, HenpepbIBHAs U CTPOTO BO3pACTAIONIAsI
Ha Bced ocH. 3HAYMT, TaKOW ke SBIsgeTcs W HcxoaHas ¢yHkuus y = 2% + 3% + 4%, Jlerko
yBuaets, uro npu x=0 ¢yskuus y = 2* + 3* +4* npunumaer 3Hayenue 3. B cuy
HETPEPHIBHOCTH U CTPOTOH MOHOTOHHOCTH 3TOH GyHKIH pu x>0 umeem 2% + 3* + 4% > 3, nipu
X<0 umeem 2% + 3* + 4* < 3. CnemoBareabHO, pEIICHUSIMA HEPABEHCTBA ABISIOTCS Bee X<0.
Otser: (—0;0).

IIpumep S. Pemuts ypaBHEHHE
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—Vx—2+V18-x=2.
Pemenne. OJ[3 ypaBHEHHST eCTh MPOMEXyYToK 2 < x < 18. Ha OJ13 pynxumu f(x) = —Vx — 2 u
g(x) = V18 — x HenpepeIBHEI M CTPOro YGBIBAIOT, CIIENOBATEILHO, HENPEPHIBHA M yOBIBACT

byHKIUS
h(x) = —Vx — 2 + VY18 — x. ITosToMy Kaxoe cBOE 3Hauenue GyHKuus h(X) IPUHIMAET TOIBKO

B oHoM Touke. Tak kak h(2)=2, To X=2 sAB/II€TCA €IUHCTBEHHBIM KOPHEM HCXOAHOIO YPaBHEHHS.
OrtBerT: 2.

Hcnoab3oBanue rpapukos.

W3 Bcex MOHATHH, CBA3aHHBIX C (YHKIMEH, MCIIONB30BaHUE TPAPUKOB MPHU PEIICHUU PA3THIHBIX
3amad HambOosee o4yeBHAHO. YacTo KOpHH ypaBHEHUH, KOTOPBIE HENb3sl PELIMTh C ITOMOIIBIO
JITOPUTMOB, MOKHO HalTH 1MOAOOPOM, a rpadudecku 0O0CHOBATh MX KOMUYECTBO. I 'paduueckuii
crnocod maér npubIMKEHHOE pelleHue, MOo3TOMYy Bcerga TpeOyer npoBepku. I[lpu pemienuun
YpaBHEHUI WJIM HEPaBEHCTB MHOT/A IOJE3HO PacCMOTPETh ACKU3 IpadMKOB MX MPaBOM U JIEBOM
yacteid. Torga 3TOT 3CKHU3 TpaHUKOB MOMOXKET BBISICHUTb, Ha KaKHMe€ MHOXECTBa HaJ0 pa30ouTh
YHCIIOBYIO OCh, UTOOBI Ha Ka)KJIOM U3 HUX pPEIICHUE YPAaBHEHUS WM HEPABEHCTBA OBLIIO OYEBUTHO.

Ipumep 6. Pemnts HepaBeHCTBO V1 — x2 < V5 —x.

Pemenne. O/I3 HepaBeHCTBa €CThb BCE X U3
npomexxkytka [-1,1]. Ocku3bl  TpapuKOB
dyuxmmit f(x) =vV1i—x2n gx) = V5 —x
IpelcTaBieHbl Ha pucynke. M3 rpaduxka
cienyer, uro i1 Bcex x w3  O/13
HEPAaBEHCTBO CIpaBeaauBoO. Jlokaxem 3To.
Hus kaxnoro xe[—1,1] umeem 0 < f(x) <

1, a 119 KaKIOT0 TaKOTO X UMEEM, UTO V5—x=>3Y4>1. 3HauuT, 1 Kaxaoro xe[—1,1] umeem
f(x) <1 < g(x). CaenoBarenbHo, pellicHHEM HepaBEHCTBA OYAyT BCe X U3 mpomexyTka [-1,1].
Ortser: [—1;1].

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

YA
y:r2+2z+3
3
A(~-1,2)
2 y=2
>
|
|
: y = Vi-z2
]
L —
=2 =1 0 2 =

Pemenne. O/I3 ypaBHEHUs eCTh BCe X U3 MPOMEXYTKa —2 < x < 2. DCKU3bI rpaQUKOB (PYHKIIHMA
f(x) =x%+2x+3u g(x) = V4 — x2 npexcrapiensl Ha pucyHke. IIposeném npamyro y=2. U3
rpaduka cienyer, uyro rpaduk QyHkimu f(X) ISKUT He HUKE ITOH MPSIMOW, a rpapuk QYHKIHHA
g(X) ue Boimie. [Ipu 3TOM 3TH rpadUKK KacaroTcs MpsMoil Y=2 B pa3HbIX Toukax. CiemoBaTenbHO,
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ypaBHEHHE He MMeeT pemicHui. Jlokakem 3to. s Kaxmoro x € [—2,2] umeem V4 —x? < 2, a
x%+2x+3 = (x+1)%+ 2 > 2. Ipu >tom f(X)=2 Tonsko ans x = —1, a g(X)=2 Tonbko as x=0.
DTO 03HAYACT, YTO YPABHECHHE HE UMEET PCIICHH.

OrtBeT: peleHuil HeT.

3ajganus 1J1si CaMOCTOSAITEIbHOI PadoThI:

1. Pemure rpadguyecku ypaBHEHHE:

(6a30BBIi YPOBEHB) (TOBBIIIIEHHBIN YPOBEHB)
a) 2* =-2x+8; a) 2° ~1=+x;
o (L) v 0¥ 1=
3 ) 1 . \/__E
B) 3" =—x+8; 3) 3’
r) 0,2° = x+6; r) 3% =Jx:
o) 2" =6-—ux; n) 2" =3-2x—x?;
3" =2x+1 !
2 x: e) (%} =Jx +1.
x) 2" =—=x;
2 1 x
1 X )K) (—J =x3+3.
3) (—J =4+x° 2
3
n) 5" =6-x.

2. Pemmmth rpaduyecku HEPaBEHCTBO:
(6a30BbIil YpOBEHbD)

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

(TTOBBILIIEHHBIH YPOBEHB)

IMPAKTUYECKAS PABOTA Ne 26
Ha3Banue mnpaxkTtudeckoid padorwl: [Ipumenenue mamemamuyeckux Mmemooos OJisi pPeuleHls]
codepofcameﬂbelx 3a0ay4 u3 PAaA3NIUYHbIX obnacmei HAYKU U npakKmuxku.
esab padoThi:
Hay‘—II/ITBCSI MNPUMCHATE PA3JIMYHBIC MATCMATHYCCKUEC MCTOABI K PCIICHHUIO IMPAKTUYCCKHUX 3aaad,
MPUMEHSIEMBIX B PA3JTUYHBIX 00JIACTSIX HAYKH, a TAK)KE HABBIKOB MAaTEMaTHUYECKOTO MOJEIIUPOBAHHUS
pEaTbHBIX MPOIIECCOB.
Pesyabrarnl:
Dopmupyemoie 3n1emenmul IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):
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— TIK 2.3. OcymiecTBasaTh cOOp JaHHBIX JAJS aHAIM3a WCHOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPI1 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnosie: 11P6 01, I1P6 06, ITP6 14, ITPy 08, I1Py 18, ITPy 19.
3HaHusA: [loHsATHE O MIPOLIEHTAaX, OCHOBHBIX CBOMCTBAX IPOOH.
ymenusi: lcrnonp3oBaHHME OCHOBHBIX —ajiredOpanueckux (opMmys, a TakkKe CBOWCTB
IIPOLIEHTOB JUIsl PELICHUs TPUKJIaIHbIX 3a1auy.
Xox padoThI:
3ajanus 1J151 CAaMOCTOATEILHON padoThI:

Ilepesos zpy308, 2py30onodvemnocms
3a0aua 1. J{na nepesosxu 30 moun epyza mawiune Hado ObL10 cOelamb HECKOIbKO Pelicos.
Ho 2py3 npuwinocs nepesozums Ha mawiune, umerowei 2py30n00bemMHOCmy Ha 2 MOHHbL Oobude,
yem NAAHUPO8anocy. M3-3a smozo 05l nepegosku epy3a noHadoounocs Ha 4 pevica menvuie. Haiimu
2PY30N00BLEMHOCIb MAUIUHDL, Nepese3ulell 2py3.
3aoaua 2: ]Ins nepeBo3a rpys3a aBTOMaIIMHE IPY30MOIBEMHOCTBIO 7,5 T MPHUIILIOCH CAENATh
12 peiicoB. CKONIBKO peiicoB MpHUAETCS cAeNaTh aBTOMAIIUHE TPY30MOABEMHOCTBIO 9 T ISl 3TOTO
xe rpysa’?
3adauu na npoyenmul
3aoaua 1. 3apaboTHas 1ata ciy>Kallero CoCTaBisieT X py0, K KOTOpbIM Hauuciusiercs 15% - i
kodpdunment. M3 obmeit cymmbr B3umaercs 10% B mencuonHwld (oum m 1% cocraBiser
npodcoro3HbIi B3HOC. 3apaboTHas miaTa odsaraercs takxke 10% - M 0T0XOHBIM HAJIOTOB (KpoMe
V pyO, paBHBIX MUHUMAJIbHOH 3apaboTHOU 1uiaTe). CocTaBbTe (GOPMYITY ISl BRIYUCICHUS CYMMBI,
KOTOPYIO IOJTYYUT CITYKALUH.
3aoaua 2. B mancuonare B mpouuiom roay otasixano 1100 myxuuH U >keHIIMH. B 3TOM roay
YUCJIO OTABIXAIOIIUX MYXUMH yMeHblIniaoch Ha 20%, a 4ucino >KeHIMH yBenunuuiaoch Ha 30%.
CKOJIBKO MYXXYMH U KEHIIUH OTJBIXAJIO B MMAHCUOHATE B 3TOM TOJly, €CJIM U3BECTHO, YTO BCETO B
3TOM rogy otabixano 1130 uenosek?
3aoaua 3. Crynent xkynun ase kauru 3a 1300 py6. Ecnu Ob1 mepBast kHura cromsna Ha 20%
JI0po’Ke, a Bropasi — Ha 25% pemesie, TO UX LEHbI OblTN Obl OAMHAKOBBI. CKOJIBKO pyOsiel CTOUT
BTOpas KHHUra?
3aoaua 4. Topropas 6a3a nocraBuia MarasuHy kageabHyl0 IUIUTKY [0 ONTOBOH IIeHe, KOTopast
Ha 25% Oounblie 1IeHBl U3TOTOBUTENSA. MarasuH MpojaBai 3Ty IUIMTKY MO IieHe, koTtopas Ha 15%
6ombire onToBoil. Ho B koHIe Mecsna cau3mi ey Ha 10%. Ckonbko pyOsel 1Mo OTHOIIEHHIO K
[[EHE M3TOTOBUTEINS TeperUiaunBaeT MOKymaTeilb 3a 1M? mTKY, nokymnas e€ B KOHIIE Mecslla o
nene 1035 py6. 3a 1m% ?
3aoaua 5. B cenbckoy 1mikojie JBa Kjacca. B mepBoM Moiyroauu ycrneBaeMOCTh IO KJlaccam
cocrasisina 90% u 50%, a B uenom 1o mkoie — 70%. Bo Bropom nonyroauu u3 nepsoro kiacca 10
YEJIOBEK TMEPENuId B IPYTyIo mKoiy. Kakapii kiiacc moBBICKI ycrieBaeMOCTh Ha 1%, a B 11eJ10M 110
1IKOJIE ycreBaeMocCTh ynana Ha 3%. CKOJIbKO y4yaluxcs CTajlo B mKoie?
Cmapunnpwie 3a0auu
3aoaua 1. Kymen umen mecTUNIPOLIEHTHRIE OOIUTAIINU, C KOTOPBIX MOJTydal exkeroaHo mo 1500
p. mpoueHntHbix aener. [IponmaB obOmuranmu mo kypcy 120 (t.e. 120% OT MX HOMHHAILHOM
CTOMMOCTH), 9YacTh BBIPYYEHHBIX JCHET KyIell yoTpeOmI Ha MOKYIKY AoMa, 1/3 ocTaTka MOJIOKUIT
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B Oank moj 4%, a ocTaibHBIE IEHBIH B Apyroi OaHk mo 5%. M3 oOoux OGaHKOB BMECTE KyIIell
nony4aet B roa 980 p. noxoxa. CkoybKo ObLIO 3arIayeHo 3a 1om?
3aoaua 2. Cupocui HEKTO YUHUTENS CKaXkKH, CKOJIBKO Y TeOs B KJlacCe YYCHHKOB, TaK KaK X0uy
OT/IaTh K T€OEe B YUEHHME CBOETO ChIHA. YUHUTEIb OTBETUJI €CJIM MPUJET €IIe YUYCHUKOB CTOJBKO XK€,
CKOJIBKO MMEI0, U TIOJICTOJILKO, M UETBEPTAast YacCTh, U TBOHM ChIH, TOT/Ia OyneT y MeHs yaeHukos 100.
CrpaiuBaercs, CKOJIbKO ObLIO y YUUTENS] YYCHUKOB?
3aoaua 3. Tlocnan yenoBek u3 MockBbl Ha Bonorny, u BeleHO eMy B XOXJACHHH CBOEM
coBeplIaTH Ha BCAKUU AeHb 1o 40 BepcT; MOTOM JIPYTHl YETOBEK B IPYrUil [Ha CIeAYIONIUI]| 1eHb
MOCJIaH B CJIEJ] €ro, ¥ BEJICHO eMy MATH Ha JIeHb 45 BepcT, U BelaTeNbHO €CTh, B KOJUKUN JIeHb
MIOCTUTHET [JJOTOHUT |BTOPOI IEPBOTO
3aoaua 4. lponasern npoaaetr manky. Ctout 10 p. [TonxoauT mokymnartenb, MEpsieT U COTIACCH
B35Th, HO Yy HEro ectb ToJibko 25 p. IlpomaBenr oTchbutaeT MaibuMka ¢ 3TUMH 25 p. K COCEIKe
pa3MeHsaTh. Manbuuk npuberaer u ormaet 10+10+5. [IponaBen oTnaer manky u ciady B 15 pyoO.
UYepes kakoe TO BpeMsl MPUXOJUT COCENIKa U TOBOPUT, uTo 25 p. danbliuBbie, TpeOyeT OTaaTh eif
nensru. Hy uro nenats. [Ipoaasen nezer B kaccy v Bo3BpaiaeT €if Aenpru. Ha ckonbko oOMaHyn
npojaasua?
3aoaua 5. CioH, cIOHUXa U CIOHEHOK MPUILIHM HAMUTHCA K 03€py, YTOObI HAMUTHCS BOJBIL.
CioH MOXET BBIMUTH 03€pO 3a 34, CIIOHUXA - 33 54, a CJIOHEHOK - 3a 64. 3a CKOJIbKO BPEMEHU OHH
BCE BMECTE BBINBIOT 03€p0O?
3a0aua 6. Hexto B3s1 m3 cokpoBuniaubl 1/13. M3 Toro, uyTo ocranmock, npyroit B3sut 1/17.
OcraBun xe B cokpoBumiHuiie 192. Mbl XOTUM y3HaTh, CKOJBKO OBUIO B COKPOBHIIHHUIIC
MepBOHAYAIBHO?
Knaccuueckue 3a0auu
3aoaua 1. Tpu pblbaka BeuepoM HAJIOBWIM PBIOBI W JIeTNM crharh. [lepBblif, MPOCHYBIIKCH
yTpoM, peurwn He OynuTh ocTanbHbiX. OH pasfenuin pei0y M3 cajika MOPOBHY, HO OJHA phiOa
ocrajach JUIIHEH; OH BEIOPOCKII €€ B BOJY, 3a0pall TPEThIO YacTh yI0Ba U yexal AoMoil. Uepes yac
BCTaJl BTOpOM. Jlymasi, 4TO OH MPOCHYJICS TIEPBBIM, U HE JKeJasi OyIUTh OCTaJIbHBIX, TPOJIETA TO JKE
caMoe€, 4TO W TIE€PBbIil: BBIKUHYJ B BOJY JIMIIIHIOIO PHIOY, B35UT TPETHIO YacTh OT OCTABIIETOCs yJIOBa
u yexan. Emre yepe3 yac Bce 3TO MOBTOPMIJ TPETUM phIOAK, TOXKE CUUTAs, YTO OH BCTAJT MEPBBIM.
Kaxkos 6b11 yiioB?
3aoaua 2. Cemb OBDKHMKOB ¢ HOMepamu 1,2 ,...,7 yIIUIM CO CTapTa IO OYepead M MPOLLIH
JTUCTAHIIUIO — KXl CO CBOEH MOCTOSTHHOW CKOpOCThiO. OKa3ajaoch, UYTO KaKIbIH JBDKHUK
POBHO JBaX/IbI y4acTBOBaJ B 00roHax. (B kaxaoM 00roHe y4acTByIOT POBHO JBa JIbDKHUKA — TOT,
KTO OOTOHSIET, U TOT, KOro 0OroHsor.) [lo okoHuaHuu 3abera JOMKeH OBITH COCTaBJIEH MPOTOKOI,
COCTOSAIIMKA W3 HOMEPOB JIBDKHUKOB B TOpsiake (puHUIMpoBaHus. Jlokaxurte, 4yTo B 3abere ¢
OTMMCAaHHBIMHU CBOMCTBAMHU MOXKET MOJYYUTHCA HE 00JIe€ IBYX Pa3IMYHBIX MPOTOKOJIOB.
3a0aua 3. Hesnaiika Bbimucan mno kpyry 11 HaTypanbHbIX uucen. J[ias KaxIpIX IBYX
COCEHUX YHMCEeJI OH MOCUYUTAI UX Pa3sHOCTh. B pe3ynbrare cpeau HailEHHbIX PA3HOCTEN OKa3alioCh
4eThIpe eIWHUIIBI, YEeThIpe NBOWKHU M TpHU Tpoilku. [lokaxkure, yto HesHalika Tne-TO HOMYyCTHI
OLINOKY.
3aoaua 4. B kOMIaHUM U3 CEMH YETIOBEK JIOOBIE MECTh MOTYT CECTh 3a KPYTJIbIA CTON TakK,
YTO KaXKJbIC JIBA COCEAA OKAXKYTCSl 3HAKOMBIMH. J[OKa)XUTe, 4TO M BCIO KOMIIAHHIO MOKHO YCaTUTh
3a KPYIJIBIH CTOJI TaK, YTO KaX/IbIe JBA COCENa OKAKYTCS 3HAKOMBIMH.
3aoaua 5. Kynen exeronno pacxoayer 100 ¢pyHTOB CTepIMHTOB Ha COJEpKaHUE CEMbU H
MIPUYMHOXKAET OCTAJIbHOW KamWTall HAa OJHY TpeTb. Yepes Tpu roga oH cTtan BaBoe Ooraye. Kak
BEJIMK CTaJl €ro KamuTa?
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bankoeckue pacuemut

3aoaua 1. buznecmen by6mukoB momyumn B 2013 rogy nmpuOsuis B pazmepe 25000 pyo®.
Kaxnpiii cienyromuii ron ero npuobuis yBenuuuBantack Ha 300% 1Mo cpaBHEHHIO C MPEIbIIYIIHM
rogom. Ckonbko pybneit 3apaboran bybnukos 3a 2016 roxa?

3a0aua 2. Kommnanus "Anbda" Hayala WHBECTHPOBATH CPENICTBA B NMEPCIEKTHBHYIO OT-
pacib B 2011 roay, umes kanurain B pazmepe 5000 nomnapos. Kaxaeiii roa, nHaunnas ¢ 2012 ropa,
OHa I0JIy4aja npuoObLIb, KoTopas coctanisiia 200% oT kanuTajna npeAbLAYIIero roga. A KOMIaHus
«bera» Hayalla ”HBECTUPOBATh CPEACTBA B Apyryto orpacib B 2013 roay, uMmes Kanurai B pa3Mepe
10000 nonnapos, u, HaunHas ¢ 2014 roma, exxeroIHO Moy4asa MpuobLIb, cocTaBisironryro 400% ot
KaruTana mpeapIyiero roga. Ha ckoiapKo 0JUTapoB KamuTall OJHOW M3 KOMIaHWH ObLT OoJbIe
KaruTana pyroi k konity 2016 rona, ecimu npuObLIb U3 000pOTa HE U3bIMAIIACh?

3adaua 3. Knuent B3su1 B Oanke kpeauT B pasmepe 250000 py6. ma 5 ner mom 20 %
roJioBbiX. Kakyto cymMmy KJIMEHT HOKEH BEPHYTh OaHKY B KOHIIE CpoKa?

3aoaua 4. JIa npustens noioxuaud B 6aHk mo 50000 pyO. Kakablid, IPUYEM IEpPBBIA
MIOJIOKWJI JIEHbIM HAa BKJIAJ C €XKEKBapTaJbHbIM HauuciaeHueM 10 %, a BTOpOM- ¢ €XeroJHbIM
HauucinenueM 45%. Uepe3 roj npusATeNd MOJYYUIU ACHBIM BMECTE C HNPUUYUTAIOLMMHCA UM
nporeHTamu. Kto nosyuun 605b11yt0 npruObLIb?

Meouyuna

3aoaua 1. Kypc BO3AYIIHBIX BaHH HAYMHAIOT C 15 MUHYT B IEpBbII JI€Hb U YBEJINYUBAIOT
BpeMsl ATOH Mpoueaypbl B Kaxablid ciuenyoomuid neHb Ha 10 MuHyT. CKOJIBKO JHEHW ciemyer
IPUHUMATh BO3JYIIHbIE BaHHBl B YKa3aHHOM pEXUME, 4YTOObI JOCTHYb HMX MaKCHMalbHOU
MPOAOJKUTENIBHOCTH 14 45MuH?

3adaua 2. OtnpIxaroluii, cieays COBETY Bpaua, B NEPBBIMA JEHb 3aropail 5 MUHYT. A B
KaX/IbIil MOCIeNyIOUI IeHb YBeIUYMBall BpeMs NpeObIBaHUs Ha cojiHLEe Ha 5 MuHyT. HA Kkakoi
JIeHb BpeMs IpeObIBaHUs Ha CoJHIEe OyaeT paBHO 40 MUHYT?

3a0aua 3. BoiabHON NpPUHMMAET JEKapCTBO MO CIEAYIOUIEH cXeMe: B INEpBbId JIeHb OH
MPUHUMAET 5 Kamelb, a B KaX/bli CIeNyIOUUi JeHb — Ha 5 Kamnenb 0OJbIlle, YeM B MPEabIIYIIHMA.
[Ipunsas 40 kanenb, oH 3 aHs mbeT mo 40 Kamesnb JEKapCTBa, a MOTOM €XXEIHEBHO YMEHBINIAET
npueM Ha 5 Kamelnb, JoBens ero a0 5 kameidb. CKONbKO MY3bIPHKOB JIEKapCTBAa HY)KHO KYIUTh
OO0JLHOMY, €CITU B KKJIOM cojiepkuTcst 20 MJI JiekapcTBa 4To cocTaBisieT 250 kanens?

3aoaua 4. Tlo Ha3HaueHUIO Bpaya MalMeHTy npomnucad npenapat 10 mr mo 3 TalneTku B
AeHb. Y Hero B Hamuuuu mnpernapar no 20 mr. CKoJbKO TaOJIeTOK JOJKEH BBIMHUTH MAlMEHT, HE
Hapymas yka3aHus Bpaya?

Cnopm

3a0daua 1. B copeBHOBaHUU MO CTpenbOE 3a KaXKAbIH IMpoOMax B CEPUM U3 25 BHICTPENIOB
CTPEJIOK MOoTy4an mrpadHbIe OUKH: 33 MEPBBIN MMPOMAaX - OJHO OYKO, 33 KK/IBIN MOCIEAYIOIIHI- Ha
0,5 ouka Oosnble, yeMm 3a npeapaymuid. CKOJNBKO pa3 monan B LeNlb CTPENOK, MOTYYMBIIUNA 7
mTpadHbIX OYKOB?

3adaua 2. B yrnoBoM ceKTOpe CTaJlOHa B IEPBOM PsAYy 7 MECT, @ B K&XKJJOM CIIEAYIOIIEM Ha
2 MecTa 6osblie, yem B mpeasiayieM. CKobKo MecT B 26-oM psiay?

3aoauu c skonozuueckum cooeprcanuem

3aoaua 1. B 2010-2016 rr. Ha Tepputopun Boctouno-Kazaxcranckoit o61actu mpou3o0uio
242 necHbIX moxapoB. CKOJBKO MOXapoB ObUIO BBI3BAHO H3-32 MECTHOTO HAcejeHHs, eciau 4
MIPOM30ILIO [0 HEU3BECTHBIM NPHYMHAM M M3-3a Ipo3bl Ha 118 MeHbIIe, yeM u3-3a MECTHOIO
HaceneHus1? KakoB ymiep0 npuHeceHHEBIH Jiecy, €CIu AepeBo BhIpacTaeT 3a 20 JIeT U Kaxk10€ JePEBO
HACBHIIIAET BO3yX KUCIOPOIOM Ha rutomaau 10 M2,
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3aoaua 2. TlonpsauuKky €XEAHEBHO MEPEBBINONHSIN HOPMY IO OYMINECHHIO o3epa Ha 40
KyOOB HJIKOCTH, MO3TOMY 6 JHEBHYIO HOpPMY OHHU BBIMONHWIN 3a 4 aHA. CKOJIBKO KyOOMETpOB
KHUJIKOCTH TOJPSTYMKH OYMINAIN B JIeHb? 3a CKOJBKO JHEH MOKHO OYMCTHTH BCE 03€pO, €CIU
00BEM BOJIBI B 03€pe COCTABIISIET 36 KM,

3adaua 3. OnHolt TpyOOH C TPOMBIIUICHHBIM (PEOHOBBIM Ta3oM 3a 4,5 9 3amoaHWIN
MIOJIOBUHY LIUCTEPHBI. 3aT€M OTKPBUIH BTOPYIO TPYOyY, U 3all0JIHEHHE HUCTEPHBI ObLIO 3aKOHYEHO 32
2,75 4. Halimute 00bEeM ITUCTEPHBI, €CIU MPOU3BOIUTEIHLHOCTh BTOPOH TPyOBI 35 M3/a? Tlocne
3aMoJIHeHUs LMCTEpHBI mpowusomen Beiopoc 1 % dpeonoBoro raza B armocdepy. Haitnure o0bem
BBIOpOCA raza. ONpeelnTe, ONaceH I Ui KHU3HH YeIOBeKa BHIOPOLICHHBIN ras, ecii o0beM 3 M°
CMEPTEJIEH JUIsl YEJIOBEKA.

3adaua 4. Yepe3 Tpu TpyObl HEPTSIHOE MpEeANpUsATHE COpOCcHII0 HEPTSIHON IUIaM B 03€po.
Jlnst cOpoca Bcero He(pTAHOTO IIIamMa B 03€pO Yepe3 TPEThi0 TPyOy MOTpeOyeTcs CTONBKO >Ke
BpPEMEHH, CKOJIBKO IpH cOpoce dYepe3 MepBy0 M BTOPYHO OJHOBpeMEHHO. CKOJIBKO BpEMEHHU
norpedyercss st cOpoca He(TAHOTO HUIaMa uepe3 KaxIyr TpyOy, eclii uepe3 IepBYIO
cOpachIBalOT BOAY Ha 2 yaca ObICTpee, 4eM 4Yepe3 TPEThlo, U Ha 6 4acoB MEJICHHEE, YeM uepes
BTOpYI0? CKONBKO U3-32 cOpoca HEPTAHBIX OTXOJI0B MOTUOAET )KUBHOCTH B I'0OJI, €CJIM B CPEHEM 32
Mecsll morudaet 121. pui6?

3aoaua 5. Bcero noctynuio B Bo3ayx 1048,13 Teic.T. 3arpsi3Hsronmx BeniecTB. CKOJIbKO
ObUTIO BBIOPOIIEHO TBEPABIX BELIECTB, €CJIM ra3000pa3HbIX ObUIO BhIOpomeHo Ha 771,77 THIC.T.
Menbie? Onpenenute ymepd, HAHOCUMBIA KUCJIOPOY, €CJIM BBIOPOC ra3000pa3HbIX BEIIECTB B 4
pa3a omnacHee, 4eM BbIOPOC TBEP/IbIX BELIECTB.

/lpyeue 3a0auu

3aoaua 1. Bace Hanmo pemuth 490 3ana4. EsxkeTHEBHO OH peliacT Ha OJHO U TO )K€ KOJu4de-
CTBO 3ajau OOJIbIlIe 110 CPABHEHUIO C MPEbIAyIIUM JHeM. M3BecTHO, YTO 3a MepBbIid JeHb Bacs
pemnn 5 3aga4d. Onpenenure, CKOIbKO 3a7a4 pemui Bacs B mocneaHuii 1eHb, €ClIM O BCEMU 3a]1a-
YaMHM OH CTpaBuJics 3a 14 qHen.

3aoaua 2. (3adoaua Hanoneona.) OnHo 3 7 IpEeBHUX YyJeC CBETA — ETUNETCKUE MTUPAMU/IBI.
Camast 3HaMEeHHUTAas U3 HUX — MUpaMujia Xeorca BeICOToM 147 M, B OCHOBaHUM KOTOPOU KBaJpaT co
CTOpPOHOM 233. eciiv U3 KaMEHHBIX OJIOKOB MUpPaMUJIbl BO3BECTU CTEHY TOJIMHON 20 cM BOKpYr
@®pannuy, TO KakoBa OyaeT BbICOTa 3TOM cTeHbI? CuuTaTh, 4YTO O00MIAs JJIMHA MOPCKUX H
cyxonyTHbIx rpaun @pannun 5000 kM.

3a0aua 3. YdeHuUK €311 Ha aBTOOYCHYIO 3KCKYPCHIO B ipyroit ropoa. Tyzaa aBroOyc mien 2
4, a obpatHo (apyrum myteMm) — 1 u 20 muH. [IIkonbHHMK 3aMeTHII, YTO MOKA3aHUs CIUAOMETpa
yBesnmuminch Ha 200 km. KakoBa yiMHa nepBoro u BTOpOro mytu?

3aoaua 4. llo nerenpe, nzoOperarenb IIaxmaT MOMNPOCKWI y Laps B Harpaxy 1 3epHO
TIICHAIIBI 32 TIEPBYIO KJIETKY IIAXMATHO TOCKH, 2 — 32 BTOPYIO, 4 — 3a TPeThIo 1 T.1., 2°°- 3a 64-10.
MOJKET JIM 11aph BBITIOJHUTH 3Ty MPOCHOY?

3aoaua 5. ExxeromHO MPUPOCT JIPEBECHUHBI HAa OMBITHOM y4acTke coctaBisieT 10%. Kakoe
KOJIMYECTBO JPEBECHHBI Oy/IeT Ha yuacTke depes 10 ner, ecim ceifuac ee 10° M2

3a0aua 6. B TabauHOM JBIME OJIHOW CHUTAPETHl COJEPKUTCS MHOTO STOBHTHIX BEIIECTB,
paspylaloMX OpraHu3M 4ejoBeka. Ompenenure MNPOLEHTHOE COJAEp)KaHHE CaMbIX SIAOBUTHIX
BEIIECTB — Ta0ayHOIO JIErTs, OKUCH YIJIepoJa, OJOHUS, - B OJTHOW cUrapeTe, eciii HUKOTHHA 2%;
TabayHOTO ACTTA B 7,5 pa3 OoJiblie, 4eM HUKOTHHA; OKHCh YIJIepoaa COCTaBIISIeT 3/5 OT KOMM4ecTBa
TabaYHOTO JIETTS; MOJIOHUMA COCTABISET 2/3 OT KOJIMUECTBA OKHCH YTJIEpO/Ia.

3aoaua 7. Cpenuuil Bec HoBopoxkaeHHOro pedenka 3 kr 300rp. Ecnu y peGenka Kypsiuid
OTeIl, TO €ro Bec OyaeT MeHbIe cpemnHero Ha 125 rp; ecnu Kypsimas maTh — MeHbine Ha 300 rp.
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Omnpenenure, CKOJIBKO MPOILIEHTOB TEPSET B BeCe HOBOPOXKACHHBIM, €CIIM: a) KypUT Mara; 0) KypuT
MaMa (OTBET OKPYTJIUTE 10 €AUHULY).

3aodaua 8. llouranboH IleukuH moIIeN Ha MEHCUI0 M PEUIMJI BBIPAIlMBATh LIBETHI JJIf
npogaxu. OH kynun 15 mykosur munuit mo 500 py0., HO B3omwIO TOARKO 12 u3 HuX. [lomyuuT mu
[TeukuH MpUOBLIBL, €CITU 3TH JIIIUU OH TIpoAact mo 750 py0. 3a 1BeTOK?

3adaua 9. llpu cTpoUTenbCTBE CENBCKOTO O0MAa MOXHO HCIOJIb30BaTh OJIMH U3 BYX THUIIOB
BapHaHTOB (pyHJaMeHTa: KaMEeHHbIN Wi OeToHHBIN. [ kameHHOro pyHaamenta Heobxonumo 9
TOHH npupoHoro kamus U 10 memkoB nemenTa. /[t 6eronHoro ¢pyHnaMmeHTa He0OX0IUMO 8 TOHH
mebHs u 57 memkoB 1iemMeHTa. ToHHa kamHs cTouT 1650 py6neit, mebenp ctoutr 610 pyoOseit 3a
TOHHY, a MEIIOK IleMeHTa ctout 220 pybneit. Ckoibko pyOsiel MpuaeTcs 3alaTHTh 32 MaTepHhal
s GyHIaMEHTa, €CJIM BRIOPATh CaMBblid JeTIeBbI BapuaHT?

3aoaua 10. Tlpu omuare yciyr yepe3 IUIATEKHBIA TepMHUHAI B3UMaeTcsi komuccus 2%.
Tepmunan npunuMaer cymmsl, kpataele 100 py6. Mecsunas miara 3a uaTepHer coctasisier 1000
py0.. Kakylo MHUHMMaNbHYIO CyMMY IOJIOXKHTH B MPHUEMHOE YCTPOMCTBO TEepMHHAala, YTOOBI Ha
cueTy QpUpMBbI, IPEIOCTABIISIONICH HHTEPHET-YCIYTH, OKa3anack cymMma, He Menbas 1000 py6.?

3adaua 11. IlyTb TOpMOXKEHUS 1O CyXOMY ac(albTy IPU CKOPOCTH JIBMKEHUS aBTOMOOUIIS
60 xM/u coctaBisiet npumepHo 0,039% ero ckopoctu, a Mo o0seIeHeNn0N JOPOre MyTh TOPMOKEHUS
YBEJIMUUBAETCS B 3TOM K€ ciiydae B 4 pa3za. KakoB myTb TOpMOKEHHS aBTOMOOWIISI TP CKOPOCTHU
60 km/4 mo obnexeHenoil nopore? (MyTh TOPMOXEHHS - IMyTh, NMPOWJICHHBI aBTOMOOWIEM OT
Hayajia TOPMOXKEHHUS J10 €ro MOJHON OCTaHOBKH)

INPAKTUYECKAS PABOTA Ne 27
Ha3Banue npakTtudeckoil padorbl: Onucanue npou3eo0CmMEeHHbIX NpPOYeccos ¢ NOMOUbIO
epaghuxos Qhynxyuil.
Iesab pabdoThl: 3aKpeNUTh HABBIKU ITOCTPOEHUS IpadKoB (GYHKIMHA, OIMMCAHUS CBOMCTB (YHKLIUU
o e€ rpaduky.
Pesyabrarni:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymiecTBasaTh cOOp JaHHBIX A aHAIM3a UCHOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
IIPOrpPaMMHO-TEXHUYECKHUX CPEICTB KOMIIBIOTEPHBIX CETEM.
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
3HAHHUA: onpesesieHue QyHKINU, e€ CBOWCTB U rpadukKa.
YMEHHS: IOCTpOoeHUE rpauka QyHKIHH.
Xox padoTsi:
1) IIpuBenure npUMEpPHl HUCIOJIB30BAHUSA JIMHEHHOU
GyHKIMH B OKpYXamlleM  MHpe, HaydyHOH U
IIPOM3BOJICTBEHHOI chepax.
2) Ha pucynke 1 wu3oOpaxéH rpaduk IBHKEHUS
nemexona 3 nyHkrta B B myHkr E. Hcenmoms3ys stot
rpaduk OTBETUTH Ha BOIIPOCHI:

a) Ha xakom paccrossHum oT myHkTa E HaxoauTcst myHKT
B? 6) C xakoit CKOPOCTBIO IBUTAJICSA TIEIIEX01?

B) Ha xakom paccTossHuu oT nnyHkTa B oH caenan npusan?

€ NG X 63 B 1Q
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r) CKOJIBLKO BPEMEHHU JUTHIICS TTPUBAJ?

n) Yepes kakoe BpeMs IOCIe IpuBajia MEMIEXO[
npuObLT B TyHKT E? -

L

¢) 3amucath Gopmynoit ¢pynkuuto S(t) Ha ydacTkax
rpaduka BC, JIE, C/I.
3) Pacxompl 1mpu nepeBo3ke rpysa JAByMs
BHJAMHU KEJIE3HOJOPOKHOTO TpaHCIOpTa
BBIUUCIIAIOT IO (GOpMYyTIaMm:

y1=10000 + 40x, y2= 20000 + 20x,
I7I€ X-pacCcTOsSIHUE IIEPEBO30K B KMJIOMETPAX, a y P.- Puc. 2
TPaHCIIOPTHBIE pacXoJbpl 110 IEPEBO3KE TIpy3a
IIEPBBIM U BTOPBIM BHAAaMM TpaHcrnopra. Haitu, Ha
KaKHe PACCTOSHUS M KAKUM BUIOM TPAHCIIOPTA MEPEBO3KH Ipy3a OyayT 6osee 3KOHOMUYHBIMH.
4) VYkaxuTe KaKue peajbHbIe IPOLECCHl OIKUCHIBACT KBAJpaTUIHash (QYHKIHUS.
5) IlyTh, NpOiICHHBIN TEIOM 3a MEPBbIC t CEKYH/ CBOOOIHOTO MaJICHHs, MOXKET ObITh BBIYHCIICH

t? . o
no ¢opmyine h = gT ,rae g =~ 10 m/c?. IToctpoiite rpaduk 3aBucumoctd H ot t. Haiigure mno

rpaduKy: a) paccTOsHHE, KOTOPOE MPOJETUT MaJarolluii B MMponacTb KaMeHb 3a HepBble 5 c; 0)
BpeMs, 3a KOTopoe KameHb nposietut nepebie 100 m. HaiinuTte riryOuHy mponactu, eciu majeHue
KaMHs [TpoJIoJikaiocs 15 c.

IMPAKTUYECKAS PABOTA Ne 28
HazBanue npakTudeckoil padorbl: Paouannvlii Memoo usmepeHuss yeno8 epaujeHus U cesazb C
2PaodyCcHOU Mepoul.
Henap padorel: HayunThcs nepeBoAUTH OHY MEPY YIJIOB B IPYTYIO.

PesyabTarsi:
Dopmupyemuie r3nemenmut IIK (npogpeccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymecTBnsaTh cOOp MaHHBIX IS aHAIHM3a WCIOJIB30BAHUS M (DYHKIIMOHHPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPE/ICTB KOMITBIOTEPHBIX CETeH.
memanpeomemnswie: MPII1 01, MPIT 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPIT 21, MPK 11,
MPP 02.
npeomemnuie: 11P6 01, ITPy 06.
3HaHus: [ToHsTHE O IpayCHON M paAiaHHON Mepe yriia.
ymenusi: [lepeBos rpaxycHOM Mephl B paluaHHYIO M 0OpaTHO.
Xon pa6oTsi:
PopMyia nepexoia OT rpagyCHON MephI K paJIMaHHOM!

o pao = i -al
T,
a =135°
Hanpuwmep.
o pao =" 135 =37
180 4
dopmyiia nepexosia OT paJuaHHONA MEPHI K I'PAyCHOM:
180°
o =—— o pao
T
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Hanpuwmep,

27
a=—
3
0
a® =180 2T _qop0
T 3

[ =R

JIMHa IYTH OKPYKHOCTH

R?
S=—-«a
I1nomans KpyroBoro cekropa paauyca R 2
3agaHus AJ151 CAMOCTOSITEIbHOM padoThI:
BapuanTt 1
1. IlepeBenuTe qaHHbBIE YKCIa U3 TPAIyCHON Mephl B paguannyo: 75°,10°, 144°, 1080°.

5t 1lm

o s
2. [lepeBenuTe AaHHBIE YUCIA U3 PAJAMAHHON MEpHI B IPayCHYIO: ST

3. Kako#t Koop/IMHaTHON Y€TBEPTU COOTBETCTBYET YIrOJI:

431°  -731°  5m  -531° n 13n

6 4 3

4. Pagnyc okpykHOCTH paBeH 2 cM, & =30°. Haiitu miomanb cektopa B cm?
5. dyra qnmunoit 0,25M cTsaruBaet neHTpaibHbli yroi 0,5 pan. Halitu paguyc okpyKHOCTH

Bapuant 2

1. IlepeBenuTe naHHBIC YKMCIAa U3 TPaTyCHOM Mephl B paauannyo: 15°,18°,108°, 720°.

o m 7m 13w
2. HepeBeL[I/ITe AAHHBIC YUCJIa U3 palUaHHOU MCPBI B I'PalyCHYHO: E B E; T

3. Kakoli KOOpJMHATHO! YETBEPTU COOTBETCTBYET YIOJI:

531°  -631° T -431° 3n 16m

6 4 3

4. Paguyc okpyx’HOCTH paBeH 2 cM, & =150°. Halitu miomans cexropa.
5. Ayra nnunoit 0,49 M ctsaruBaer neHTpanbHbii yroia 0,7 paa. HaiiTu paanyc oKpyKHOCTH.

IMPAKTUYECKAS PABOTA Ne 29
Ha3Banue npaktuueckoil padorwl: [lpumenenue OCHOBHbIX MPULOHOMEMPUYECKUX MOHICOECTNE
0151 8LIYUCTICHUS 3HAYEHUL MPULOHOMEMPUYECKUX QYHKYUL NO OOHOU U3 HUX.

Ilenv pabomwpri: HayuuTbcs HaxXOIuUTh 3HAUEHUS TPUTOHOMETPUYECKUX (DYHKUMN, HCIONB3Ys
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.

Pesyabrarnl:
Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
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— TIK 2.3. OcymiectBasaTh cOOp JaHHBIX AJIsl aHAIM3a WCIOJIb30BAHUS M (HYHKIIMOHHPOBAHUS
IIPOrpaMMHO-TEXHUYECKHUX CPEICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie. MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: 11P6 01, ITPy 06.
3HAHMSA:
— TIlonstue o cuHyce, KOCUHYCE, TAHT€HCE U KOTAHT€HCE.
— 3HaKu TPUTOHOMETPUUYECKUX (PYHKIMH IO YETBEPTAM.
— TlonsiTe 06 OCHOBHOM TPUTOHOMETPHUYECKOM TOXKJIECTBE U €T0 CIEJCTBHIX.
yMmenusi: lcronb3oBaHME OCHOBHOTO TPUTOHOMETPUYECKOIO TOXAECTBA W CBOWCTB
TPUTOHOMETPUUYECKUX (YHKUMH JUIsl ONpeNeNeHusl 3HAuYeHUH TPUTOHOMETPUUYECKUX
G YHKIIHA.
Xox padoThI:
OcHosHoe mpuzoHomempuieckoe moicoecmeo u cie0Cmeusl U3 He2o:

. 1 V4
cos’ o +sin’ o =1; 1+tg°a=———,a# —+7n,neZ;
) COoS™
sina 1 V4
tga=——,se¢Ca=———,a#—+an,Nne’, ) 1 )
cosa cosa 2 l+ctg°a=—=—,a#zn, nelZ,
SIN" o
cosa 1
Clga = — ,coseca=——,a#xn,Nne’Z; Vix
sina sina tga -ctga =1, a;tzn, nelZ.
3agaHus 1J151 CAaMOCTOSITEILHON padoThI:
Ne Bapuanrt 1 Ne Bapuant 2
1 Brrancnuths 3HaueHue BBIPpAXKCHUA 1 Brruncnute 3Hauenue BBIPpAXXCHUA
12- cos o -4,5 . ecnu 3,5-sin a-1,5 , ecin
. 2v2 43
sin 0=—= MpH 0<a<§ oS 0. =—— TpH O<a<§.
2 Brrancnuth 3HaueHne BBIPpAXKCHUA 2 Brruncnute 3Hauenue BBIPpAXXCHUA
3cos? a- 6 +3sin’ o 5sin? o +0,61 +5 cos’ a
npu cos a=-0.3. npu sin o= -0.4.
3 | BeluMCIUTh 3HAUCHHUE BHIPAXKECHUS 3 | BeruucauTh 3HaYCHUE BBIPAKCHHUS
2 cos® a+ 1 26 cos® a -1
1 1
npu tg o= 3 npu tg o= S
4 | .Yopocrure: 4 | Yopocrure:
cos®a - tg?a:(1-cos?a). sina-ctg?a: (1-sina)
5 | Yopocrure: 5 | Yopocrure:
(2+cosa) (2- cosa)+ (3+cosa) (3- cosa)+
+(2- sina) (2+sina). +(3- sin ) (3+sina).
6 | Yopocrure: 6 | Yopocrure:
cost—1 cost+l sint—1 sint+1
sint sint * cost cost '
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7 | Yopocture: 7 | Yopocrture:
1-sinx cosx 1+cosx sinx
cosx  1+sinx’ sinx 1-cosx
8 | Yopocrure: 8 | Ymopocture:
(sina-2cos o)+ 4sin o cos o (3sin o+ 2 cos o) - 12sin o cos o

MHPAKTHYECKAS PABOTA Ne 30
Ha3paHnue npakTHuyeckoii padoTbl: Buinoinerue moiicoecmseHHbIX NPeodpaz08aHuli ¢ NOMOUbIO
¢opmyn npusederus.

Hear paGorsl: Hayuutbes ucnonb3oBaTh  (HOpMYNbl  MNPUBEACHHUS] JJI  BBINOJHEHUS
TOXJIECTBEHHBIX MPeoOpa3oBaHUil.

Pe3yabTarhi:
Dopmupyemuie 3nemenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBisaTh cOOp JaHHBIX JJIS aHAIM3a WCIOJIB30BAHUS M (HYHKIMOHHPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie: 11P6 01, [1Py 06.
3HAHHUSA:
— llondartue o cuHyce, KOCUHYCE, TAHTCHCE U KOTAaHTEHCE.
— Tlonstue o popmynax nmpuBeICHUS.
ymenusi: lcnonbpzoBanue ¢GopMyn TpUBEACHHUS IS YIOPOILICHUS U BBIUMCICHUS
TPUTOHOMETPHUECKUX BBIPAKECHUU.
Xoa padoTbI:

Jlns BBIYMCIIEHUS 3HAYEHUN TPUTOHOMETPUYECKUX (PYHKIMH JIO00ro yria HYKHO YMETh
CBECTH 3Ty 3a/ladyy K BBIYHCIEHUIO TPUTOHOMETPUUYECKUX (PYHKIIHUHA COOTBETCTBYIOIIETO OCTPOIO
yria.

C 37011 11eTBbI0 HEOOXOAUMO:

1. Bocnonb30BaThCsl MEPUOAMYHOCTHIO TPUTOHOMETPUYECKUX (PYHKIUI M 100aBUTH (MK
BbIUECTh) K apryMeHTY (YyHKIUM IIeJI0€ YHUCIO NEepUOJ0B, YTOOBl B pe3ylbTaTe MOJ 3HAKOM
(GYHKIMU OKa3aJCcs yroJl, MEHbIIHNH 110 MOJIYJII0 OJJTHOT'O IIepHo/a.

J2

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

2. Bocnonb30BaThCst CBOMCTBAMHU Y€THOCTH WM HEUETHOCTH TPUTOHOMETPUUYECKUX (DYHKINH.

Hanpumep: tg §63°=tg (5 - 180° - 37°) =tg(-37°) =-tg 37°
cos 1313°=cos (4 - 360° - 27°) =cos (-27°) = cos 27°.
K octpomy yriy MokHO mepeiTH, Moyib3ysach (opMyJIaMy MTPUBEICHUS.

Dopmynamu npugedeHus HA3BIBAIOTCS (OPMYJIBL, BBIPAXKAIOIIUE TPUTOHOMETPUUYECKHE
¢dbyaKUM yriioB 90° + ¢, 180°+ a, 270°+ «, 360°+ ¢ vepe3 TpUroHOMETpHUSCKHE (PYHKIIMA yTiIa
a.

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

IIpasuna npusedenus: B neBoii yacti GopMyIibl IpUBEIECHHUS CTOUT MPUBOIUMAsT (DYHKITHSL.
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. Ecau yeon obpaszosan omrioneHuem om 20pu30HmMaibHOU ocu, m.e., mo Hazeanue QyHKyuu
He U3MeHAemcsl, d 3HaK bepémcs mom, KOMmopbwlil umMeem UCXOOHAs YyHKYUs B TAHHON YETBEPTH.

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

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

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

I[Mpumepsr: CocraButh GopMysbl npuBeAcHHs IS 1) C0S(360°-) u 2) ctg(90°+ Q) Ha
OCHOBAaHUM YKa3aHHbBIX IIPaBUIL.

1) Yron 360°- O mnonydeH OTKJIOHEHHEM yria (X OT TOPU30HTAIBHOM OCH, MO3TOMY B
npaBoit yacti GopMyIIbl IPUBEACHUS CTaBUTCS ucxoaHas Gpyukuus, T.e. COSA co 3nakom «+» uimu
«» . Eciin yron & octpsliii, To yrosn 360°- & sBiseTCsl yriioM YETBEPTON YETBEPTH, B KOTOPOU
KOCHHYC ITOJIOKUTEIbHBIN, CIeI0BaTelbHO, COS(360°- X ) = cos (X .

2) VYron 90°+ & mnonydeH OTKIaabIBaHWEeM yria ( OT BEPTUKAIBHOW OCH, MOITOMY B
dopmyne npuseneHus pyHkus ctg(90°+ & ) mepeiineT B Ko-QyHKIHIO 1g & CO 3HAKOM «+» HITH «-
». Ecnmu yron & — octpbiii, To yroa 90°+ & ectb yroja BTOpOil 4eTBEPTH, B KOTOPOIHl KOTaHIE€HC
OTPHIIATENIbHBIN, ClIeIOBATEIbHO, CtQ(90°+ & )= -tg I .
3aganus AJ151 CaMOCTOATEILHON padoThI:

Bapuanr 1.

1. Vopoctuts BeIpaxkeHue:

tg (gﬁ—aj-tg(ﬂ+a)—COS(g+a)-Sin(7Z'+0{)
a)

3 T . T . (37
ctg (—7z+aj-tg (——0!}+COS(ﬁ—O!)SIn(O(——j+8lﬂ(——0!}-008(72’+0{)
5) 2 2 2 2 .

2. BBIYKCIIUTD:

. b 1 5r . 40r 117
a) sin—: 6)cos| —— |; tg— Sin—:  0)ctg—.
) 1 ) (3) ff)g3 2) 3 )cg6
v sin(—225°) - cos(—120°) - tg330° - ctg 240°;

Bapmuanr 2.
1. YopocTuTth BelpakeHue:

sin(ﬂ—ﬂ)-cos(s—”—ﬂ)+ctg (§n+ﬂ)-ctg (7—p)
a) 2 2 ;

cos(gzz—a) -sin(z —a) +cos(27 — ) -sin(a—%) +tg(7—a) -tg(gﬂ—a)
6) :

2. Beruucauts:

11 A 137 . 2971 27
a) sih—: 6)cos| — |; tg—: sin—: O)ctg| — |.
) 2 ) ( 3j 6)g4 2) 2 )cg( 3)
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in315°-cos(-210) 1g300°-ctg (~240°)

Bapuanr 3.
1. YopocTuTh BeIpakeHUE:
Sin(Eﬁ—aj-Cos(a—Zﬂ)+tg(§7z+a)-tg (7-a)
a) 2 2 ;
: 3 )
sin(z—a)-cos Srta +c0s° (37 —a) +1g (37 +a)-ctg(r-a)
0)

2. Bpraucaute:

157 13w 31m A1m 3n
a) tg —6)cos(— —) B) sin —r)ctg G mnctg(— T)

2 cos(—210°)-sin330° -tg120° - ctg (—300°) _

Bapuanr 4.
1. Yopoctuts BI)Ipa)KeHI/Ie'

cos(z + f3) - sm( 7+ p)—ctg(B—r)- ctg( ﬂj
a)

Sin(gﬂ'—(l)-COS(ﬂ—O() +sin(37z—a)-cos(5—a) +t9(r—a) -tg(gﬂ'+0{)
6) .

2. BEIUUCINTD:

17n 197 37 61m 5t
a) cos —6) tg(— —) B) ctg Tr) cos — p)sin(— —)

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

ITPAKTHYECKAS PABOTA Ne 31
Ha3Banue npakTu4eckoi padorbl: Boinonnenue moicoecmeeHubix npeoopazo8anuii ¢ nNOMoubio
Gopmyn cnoxcenus.

Leab paboTsl: GopMUpPOBaHNE HABBIKOB UCIIOJIB30BaHUsS (DOPMYIT CIIOKEHHUS MPU TPeoOpa30BaHUU
BBIPA)KCHU.

Pesyabrarni:
Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTh cOOp TaHHBIX IS aHATW3a UCIOJIL30BaHUS M (PYHKIIMOHUPOBAHUS
MPOrpaMMHO-TEXHUUECKUX CPEACTB KOMITBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie. 11P6 01, TPy 06.
3Hanus: [Tonstue o popmynax cioxeHus.
ymenusi: IIpeoOpa3oBaHrne TPUTOHOMETPUYECKHX BBIPAKEHUH C TMOMOIIBI0 (OpMYI
CJIOKEHUS.
Xon paborsr:
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cos(Xx + y):cosx-cosy—sinx-siny
Ccos x—y):cosx-cosy+sinx-siny
sin(x+y)=sinx-cos y +cosx-sin y
sin(x—y)=sinx-cosy —cosx-siny

Igx +1gy
gx+y)=—""—
1 —tgx -tgy
1gx —1gy
gx—y)=——"""—
1+1gx - tgy
ctg(x+ y) = ctgx - ctgy —1
clgx + ctgy
ctgx -ctgy +1
crg (x - y) = E &
clgx —cigy

Ipumep 1. Boraucaure COS15°
MPEACTaBUM 15° B BHJIC pa3HOCTH 45° -30°. Torna

2 B N2 1 {642
2 2 2 '

Pemenue:

c0s15° = cos(45° —30°) = cos 45° - cos 30° + sin 45°-sin 30° = % -

IIpumep 2. YUPOCTHTE BHIPAKEHUE COS(X + y) + COS(X - Y)

Pemennue:
cos(X + y)+cos(x — y) = COS X - COS y —SiN X -Sin y +COS X - COS Y +

+sin xX-siny =2C0S X-CoS y

3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:

Bapwuant 1

. tg13° +tg47°
1. Beruuciure: a); SIN 75° 0) 1—tg13° g 470 ;

3 3r . (7
2. 3nag, yto COSor = 3,7 < a < 27, Bpruuciure: SIN Z—Ol .
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Bapuant 2

1-1g28°-1932°

0
1. Bsmuuciure: a) C0S1057; 6) g 280 +t9320 '

. 12 7 i
2. 3Hasg, u4To SII’]O{=E;E<CZ<7Z',BBI‘II/ICJII/ITCZ CoS| o + 3

Bapuant 3

tg11° + tg34°

-
1. Bsmuuciure: a) SIN157; 6) 1—tg11° -g34° ,

3z T
2. 3Has,uro COSa =-0.8r<a< - BBIYHCIINTE: COS(E — aj _

Bapuant 4

1+tg76°-tg31°

1. Berumcnure: a) Sin1050; 0) g 76° —tg31° '

i 3
2. 3Has, uro SN = BTOEY < <27, BBIYUCIINTE:

ofe-3)

ITPAKTHYECKAS PABOTA Ne 32
Ha3Banue npakTu4eckoil padorbl: Boinonnenue moicoecmeeHubix npeoopazoeanuii ¢ nNoMoubio

dopmyn yosoennozo apeymenma.
Hean pabGorhl: ¢GopMHpOBaHHE HABBIKOB HCIOJIb30BaHUS (GOPMYNT JBOMHOTO yrjla MpU
npeoOpa30BaHUM BBIPAKEHUH.
Pe3yabTarsl:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCIONIL30BaHUS M (PYHKIIMOHUPOBAHUS
MPOTPaMMHO-TEXHUUECKUX CPECTB KOMITBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPII 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: IIpeoOpa3oBaHne TPUTOHOMETPUYECKHX BBIPAKEHUH C TMOMOIIBI0 (OpMYI
JIBOMHOTO yria.
Xon paborsr:

Sin2x = 2sin X - COS X
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C0S 2X = c0S> X —Sin® x =2co0s® x —1=1—2sin% x

2tgx
tg2x = _g2
1-tg°x
sin 2x
Ilpumep 1. YrpocTUTE BBIpAXKEHUE .
pumep p P COS X
sin2x  2sinXx-cos X :
Pemenue: = =2sin X
COS X COS X
COS 2X
Ilpumep 2. Yupocture BolpakeHue . . _ .
pep P P SIn X+ COS X
cos2x _ cos?x—sin®x _ (cosx—sinx)-(cosx +sin x) :
Pewenne: — =— = - =COSX—SIn X,
SIN X+ COS X SIN X+ COS X SIN X+ COS X
3agaHus 1J151 CAMOCTOAITEILHON padoThI:
1 BapuaHT 2 BapuaHT
1) 20 sin a cos a 2) 4 sin 2 cos 1) 10 sin o cos o 2) 6 sin 7 cos L
8 8 12 12
3) sin 6a.cos 60 4) sin 220 - cos % 2a 3)sin3a.cos 3o 4) sin 250, - oS 2 5a
. 294 T 2q 2
5) 1-2 sin?Z 6) — =, 5)2cos® = -1 6) 292
1-tg%4a ) 200" g ) 19724
7)12sin23acos 230 8) sin % cos % 7)20sin24acos 240 8) sin 2 o5 &

IMPAKTUYECKAS PABOTA Ne 33
Ha3Banue npakTuueckoil padoTbl: Buinonnenue moocoecmeenHvlx npeoopasosanuii ¢ NoMOubIo
dopmyn nonosunno2o apaymenma.
Heabr pabGorbl: (GopMUPOBaHHWE HABBIKOB HCIOJIB30BaHUS (OPMyYNT MOJOBHUHHOIO yria Mpu
npeoOpa3oBaHUM BBIPAKEHUH.
Pe3yabTarsl:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 2.3. OcymectBasaTe cOOp JaHHBIX JUIsl aHAIU3a UCIHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie. MPIT 01, MPIIT 02, MPIIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: 11PG 01, ITPy 06.
3HaHusA: [ToHsATHE O POpMyIIax MOJIOBUHHOTO yTia.
ymenusi: IIpeoOpa3oBaHue TPUTOHOMETPUYECKHX BBIPAKEHUI C TOMOILIbI0 (HopMyl
MIOJIOBUHHOTO yIJia.
Xox pa0doThI:
Dopmynvl NOI0BUHHO20 apZyMenma
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,a l—cosa
1) sin"—=——
2 -
2 0 1 +Ccosa
2) cos e i
2
,a l1—cosa
3) tg"—=
2 l+cosa
o sina l1-cosa
4) rg— =—
2 l+cosa Sino
, & l1+cosa
5) ctg"—=
l-cosa
o sin o l+cosa
0) cig —= e
l-cosa sino
Ilpumep 1:]lano: Pemenue:

sina=0,6,0°<a<90°

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

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

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

2) Ilo dopmynaM NOJOBUHHOTO yIJIa:

1— cosa
2

0,64, T.x. « € [ yeTBepTH, TO

a

1 — cosa
sin? = =—

a
<=> sm—

1—0,8

sm— 1

1+ cosa
cos— /

’1 + 0, 8
cos— 0,

a

0,

O

— cosa

1 + cosa

2

tg

_ 1—cosa
1+ cosa
_1
9 3

V0, ’COSEZV ) ;tgzg

tgz

OrtBer: sm; =
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Ipumep 2: Haiinure tg 5?”. Pemenne: Vcrions3ys popmyy tg% — 1cosa

sina

RY/4 1 T
57 1—cosT 1—cos(n+z)_1+cos—

Mg T T _sm T . ANa—
sin—- sin (n + Z) sing
V2
1+ 24 V2 B
Tz v
2
=—/2-1
Orser: —V2 — 1
3aganus AJ151 CAaMOCTOATEILHON padoThI:
BapwuanT 1 ‘ BapuanT 2

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

L4 3w 1 T
sina ==, a € (1.5) cosa=—=,a € (5;7)
2) Jloka3aTh TOXIECTBO:
1+sin(E—6t) a)l—COS ¢ = tg £
a) cos?3t = — sint 2
0)2sin?2a = 1 + sin(270°— 4a) 0)2c0s?(45°+ 3a) + sinba = 1
3) BeruuciauTs:
a)sin 22,5° a)sin15°
3n 3
6) 5 )3

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

Hear pabGorbl: Ha  KOHKpeTHBIX HpuUMepax HayyuTbcsd  NpeoOpa3oBBIBATb  CyMMY
TPUTOHOMETPUUYECKUX (YHKLUH B IPOU3BEICHHE

Pe3yabTarsl:

Dopmupyemote 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 2.3. OcymectBasTe cOOp JaHHBIX JUIsl aHAIW3a UCIHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS

MPOTPAaMMHO-TEXHUYECKHUX CPEJICTB KOMITBIOTEPHBIX CETEH.

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

MPP 02.

npeomemnuie: 11P6 01, ITPy 06.
3HaHmA: [lonsTHe o popmynax npeobpazoBaHUs CyMMBbl TPUTOHOMETPHUECKUX (YHKIUH B
IPOU3BEICHHUE.
ymenusi: [IpeoOpa3oBaHne TPUTOHOMETPUYECKHX BBIPAKEHUH C TIOMOIIBI0  (hopMyn
npeoOpa3oBaHusl CYMMBI TPUTOHOMETPUIECKUX (PYHKITHI B TPOU3BEACHHUE.

Xox pa0doTbr:
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Jlnst mpeoOpa3oBaHus anreOpandeckoil CyMMBbI TPUTOHOMETPHYECKHUX (DYHKIUH B IPOHM3BEICHHE
MPUMEHSIOTCS (POPMYIIBIL:

sina +sinf = 2sin< ﬁcosTﬁ

sina —sinf = 2sin< ﬁcosTﬁ

cosa +cosf =2 cos—ﬁcos;

cosa—cosf =2 smTﬂsmﬂTa;

__ sin(axp)
tga + tgh = cosacosf’
Ilpumep 1. Bbraucinuts: COSE- cosi—;[
Pewenue:
r 57 llr_5r 167 6br

cos&- cosS—”: - 2-Sin 12
12 12

=-2 Slnz—” Sin Z=- £\/_ \/_
3 4 2 2 2

12 - Sin 12 5 12 =-2. Sin 12 -Sinl—

N o
I

Ilpumep 2. Bpraucinuth: COS (%- f)- cos (%+ 3)

Pewenue:
/2 V2 /2 7T
T T Z_ﬂ+z+ﬂ Z—ﬂ—z—ﬂ
cos (- - Cos (—+ =-2Sin - Sin =
(- 8) 7+ A) > >
=2 Sin %-Sin (-ﬁ):-z-%-sm B =/2Sin B.
3agaHus 1J151 CAMOCTOSITEILHON padoThI:
1 ¢éapuanm ‘ 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 T = COS = . sin 17 sin 12
5 .5t 0w 5 . 3m , S5m
| M2 7 ' 914~ "Y1
/[ I T T
6. tg(z+x)+tg(z—x) 6. sm(g+a)—sm(g—a)
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Beraucaure:

7. t922°30°-tg67°30° 7. tg13°30°+tg76°30°
.5t .o T 1

8. SIN——-SIn—. 8. COS— +C0S —.
12 12 12 12

IIpeoOpa3oBaTh B Npou3BeeHNe:

9. 2cosa+1 9. 2cos o+ /3
Yupocrurs:
2 T 2 T
cos” (a-—)-cos” (o +—);
10. ( 6) ( 6) 10. cos? (a-%)-cosz (a+%);
IIpeoOpa3yiite B cymmy
7. sin 459 sin 15° 11. cos 35%sin 33°
7 T
8. cos 50° cos 15° 12. cos—
coS 12 cosS 17
9. 4cos(a + B) cos(a — B) 13. 12sin(—9a) sin 4a
a 3a
10. 4 c0s— COs @ sin7 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)

INPAKTHYECKAS PABOTA Ne 35
Ha3Banue mnpakTnueckoii padorwl: [Ipeobpazosanue npousgedeHus mpueoHOMempudecKux
QyHkyul 8 cymmy.
Hear paGorbl: Ha KOHKpETHBIX MpHMEpax HAYYUThCS NpeoOpa3oBbIBaTh IPOU3BEICHHE
TPUTOHOMETPUUYECKUX (PYHKLUI B CyMMY.

PesyabTarnl:

Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCHOJL30BaHUS M (PYHKIIMOHUPOBAHUS

MPOrPaMMHO-TEXHUYECKUX CPE/ICTB KOMITBIOTEPHBIX CETeH.

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

MPP 02.

npeomemnosie. 11P6 01, TPy 06.
3HaHus: [lonstHe o Qopmynax npeoOpa3oBaHMsI MPOU3BENCHUS TPUTOHOMETPUUYECKUX
GyHKIMHI B cymMmMy.
ymenusi: [IpeoOpa3oBaHue TPUTOHOMETPUYECKHX BBIPAKEHUH C TOMOILIBIO (HopMyn
npeoOpa30BaHus MPOU3BEICHHS TPUTOHOMETPUUYECKUX (PYHKIUN B CyMMY.
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Xox pabdoThI:

[Tpu BBINOJIHEHNH 3aJaHUN IO JAHHOW TeME HYXHO YMETh IPUMEHATH CIIeAYIOIne (GOpPMYIIbL:

1. ®opmynel mpeoOpa3zoBaHusl IPOU3BEACHUS TPUTOHOMETPHUUECKUX (DYHKIIMNA B CyMMY:
sina-cosf = %[Siﬂ(d + B) + sin(a — B)];
cosa-cosf = %[cos(a + B) + cos(a — B)]I;
sina -sinff = %[cos(a —B) —cos(a + B)].

Ilpumep 1. IIpeoOpazoBaTh MPOU3BEACHUE B CYMMY
sin(43° — 19°) +sin(43°+ 19°) 1

sin43°-cos19° = > =3 (sin 24° + sin 62°)

3aganus 1J151 CAMOCTOATEIbHOM padoThI:
1. 3aMeHnTe NIPOU3BEEHUE TPUTOHOMETPUYECKUX PYHKIUI CyMMOIi:

1) cos 52° cos 22°; 5) cos 50° cos 58°;
2) 2sin52° cos 8% 6) sin 31°cos 41°;
3) sin 52°sin 7°; 7) 2sin 24° sin 44°;
4) Zcosicosf; 8) 23in£coss—n_
10 4 7 14

2. YIpocTUTe BBIPAKEHUS:
1) cos 3o cos o —Cos 7o €os S5a;  3) sin 4 cos 3B —sin 5B cos 2f;

2) cos 3a cos o —sin 3a sin o 4) sin 4 cos 3B — cos 4 sin 3.
3. [IpoBepbTe paBeHCTBA:

J3

1) cosSO°+25in40°sin10°=§; 4) 2c0s40°c0s10°—cos50°=——.

7) 2sin25°cos5° —sin20° =3 5y SIN20°+200s25°8IN5° =
3) sin5a—2cos4asino=sin3a; 6) cos3a—2sin2a sin 5o = cos 7a.
4. BbIYHCJIHTE:.

4 3T 4 3T
1) tg15° +tg 75°; 5) sin* 2= — cos —
8 8
L3T 4 3m
2) cos” 3+ cos® 1 —cos 4 cos 2; 6) sin® 5 T8 o

3 6 3n
3) tg41°tg43°tg45°tg47°tg49°;  7) sin® Y +COS rE

g . g T
4) tg 20° tg 40° tg 50° tg 70°; g) COS g—sm 3

ITPAKTUYECKAS PABOTA Ne 36

2
1
2

Ha3BaHue npakTudeckoii padorbl: [Ipeobpazosanue mpucoHOMempuiecKux blpadceHull.
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Hean padorsl: DopMHupOBaHHE YMEHUN MPEeOOpa3oBaHUS TPUTOHOMETPHUUECKUX BBIPAKECHUN HA
OCHOBE paHee U3YUYEHHBIX TPUTOHOMETPUUYECKUX (HOPMYIL.

Pe3yabTarhi:
Dopmupyemuie Inemenmut IK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymecTtBasaTh cOOp JaHHBIX JJS aHAIM3a WCIOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnoste. 11P6 01, TPy 06.
3HaHus: [loHarue o TpUroHOMeTpUUECKUX popMyiax.
ymenusi: IIpeoOpa3oBanue TPUTOHOMETPHUYECKHX BBIPAKEHUH € MOMOIIBIO PA3TUYHBIX
TPUTOHOMETPUYECKUX POPMYIL.
Xopn padoThi:
[epen BbimonHEHNEM PabOTHI MOBTOPHUTE BCE U3YUYEHHBIE paHee (POPMYIIBIL:

Bapuanm 1.
Al. Yrpocrture Beipaxkenne SIN 20 -Sin 3o, — COS 2aL - €OS 3. — COS Sa .
2 2 2

oc—4Sin20L, ecmu COS oL ==,

A2. Berunciiure  2COS 7

. 21 /4 2r . T
A3. Yopocrute Boipakenne SIN——--C0S—+ COS——-SIN— .
15 3) 15 3}

Ad4. Y sin id cos id cos” sin id
. YIIPOCTHUTE BBIPAXKCHUE - —_— - .
3 12 3 12

AS. Beramcmre: sin(1800 —60°)+cos(27o° +30° )

l—tgza

A6. YIIpOCTUTE BLIPAKEHIE .
P P CoS 2a

A7. Beraucnure: COS( 270° +60° ) + COS(1800 —60° ) :

A8. YrpocTuTe BeIpaKeHHE (1 +ctg 20()( cos’a - 1) :
A9. HaiinuTe 3HaueHUE BBIPAKEHUS

5C0S X -SiN2X —5C0s2X - Sin X, ecnn cos(g + x) = g .
A10. Haiinnre 3Ha4eHNE BBIPAXKCHUS

5C0S X -Sin2X +5c082X - SiN X, ecnn 5005(§+3x) =-2.

Al1l. VnpoctuTe Bepaxkenue COS X - COS(% + X) + 3 -sin2xX.

A12. VripoctuTe Bhipakenue COSXCOS(21—X)+ 2 —sin 2.

A13. Ynpocrure Beipaxkenne  Sin 5at-Sin 3o+ €0S 5ot - €0S 3oL — €oS 8.
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. . 2
A14. Beruucnure 4S|n20t—12C0320L, ecm SIN OL=§.

B1. Haiizute 3HaueHHUE BHIPAKEHUS ﬁCOSOL — % ,ecian SInoL=— \/g, oe |:900; 2700:|

B2. Haiinure 3HaueHNE BbIPAXKEHUS x/g cosa,ecrm SinoL=—%—=, —
Bapuanm 2.
y . 2 2 |
Al. Haiinure 3Hauenue Boipaxenunst  —24Sin~ o-C0S“ o, ecom  SIN 200 =— 5

2
s

2

. . 2
A2. Bouuciure  4Sin OL—5COSZOL, ecn SINT =

T T /1
A3. Yupocrute Boipakeane COS— - COS—— —SIN—-SIN—.
7 42 7 42

AS. Boruucoure: COS(lSOO +60° ) — COS(QOO +60° ) :

1
COS™ o

A6. YIpocTHTE BEIPAKEHHE ( —1g ZOL) ~2sina.

A7. Bermcmre: cos(360° 4 45° ) + cos( 270° — 45° ) .

8ﬂn2a

1+tgzoc

A9. Haitnute 3HaueHuE BbIPAKEHUS

A8. Ypoctute Belpa)keHHE

3cosX-sin2x—3c0s2X-sinX, ecn SiN(3m+X)=—

win

A10. Haiinnre 3Ha4eHNE BBIPAXKCHUS
5sin2x-sin X +5C082X-CoSX, ectn 5cos(5n—x) = 3.

A11. Yrpocture Boipakenne 2(COS4X-COS7X+SiN2X)+2-sin4x-sin7x.

A12. YrpoctuTe Bepakenne SiN ol COS(:'J’—ZTc + OL) ~1-cos’a.
. 1
A13. Haiimure COS 20, ecm COS oL = — 1
. 2 2
Al4. Beruncaure 9SIN“o—4, ecom COSOL=— 9
. J6 .1 T T
B1. HaiinuTe 3HaueHue BhIpaKEHUS 6 COS( 271+ OL) ,eciou SINOL = ﬁ , — E <o< E
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B2. Haiinure 3HaueHme BeIpaxkeHus — 26 C0OSOL— %, ectn SN =-— % ,

oce[—900; 900]

Bapuanm 3.
. 2 2
Al. Haiimure COS™ ou, ecim COS 200 = § .
.2 2 .2 2
A2. Borunciure  4SIN“a—5C0S” o, ecomm SIN o= §

A3. Y cos” COoS il sin” sin id
. YIOPOCTUTE BBIPAXKCHUC - — - .
5 20 5 20

Ad4. Y sin” cos47r+cos7Z sin i
. IIPOCTUTEC BBIPAXKCHUC - - - - .

P P 7 21 7 021
AS. Brruuciure: COS(QOO +30° ) + COS(3600 —60° ) .

1600820L
1+ctg 20

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

A6. YripocTuTe BbIpa)XeHHE

2

A8. YnpocTture BbIpakeHHE 8SIn_20L .
1+tg°a
A9. HaiinuTe 3HaU€HNE BBIPAXKCHUS
3sin2x-sinx —3c0s2x - CoSX, ecn COS(3m—3X) = % :

A10. Haiinure 3HaueHNE BbIpaKEHUS
3sinx-sin3x —3cos X - Cos3X, ecnmn 3cos(4n—4x)=—1.

Al1. YpocTuTe BHIpaKEHHE COS% : COS(%( 21— X)) ~3-sin? %
A12. Ypocrute Boipakenne COS2a.-C0S(2(2m+a))—3—sin 22a.
. 1
A13. Borunciute 8 —14COS2 o, ecou SIho=-— -
A14. Ynpocrute Beipakenne SN 6at - COS 4o + Sin 4o - €os 6o — 2sin 10
y 13 T |5
B1. Haitnute  3HaueHue  BBIpAKECHUSA —COS|{—=—0a |, ecliu CoOSa =,|—,
2 2 13
0. 0 . R |

ae|1807; 360" |.B2. Haiinure 3HaueHHE BHIPAKEHHS \/ECOS(ZTE + OL), ecmu SINoL = %,

7T Tt
—=<as—.

2 2

Bapuanm 4.
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Al. Haiigure cos’ o , ecimm COS 20 =

win

- 1
A2. Beruuciure 5COS2 o—1, ecom SIha = 1

A3. Ypocrute Beipaxenne  C0S54° - €0S9° +sin54° -sin9°.

A4,V sin2—7Z-c:os£—cos,2—7[-5:in£
. YIIPOCTUTE BBIPpAKCHUE 5 15 5 15
AS. Beruuciure: COS(3600 ~60° ) + COS( 270° +60° ) )

ctg 2a-1

A6. YIIpOCTUTE BBEIpAKECHUE
P P COoS 20

A7. Botuncmnre:  Sin (3600 _45° ) + cos( 270° + 45° ) .

A8. YnpocTture BbIpakeHHE (COS o +Sina ) 2 +sin2a.

A9. Haiinute 3HaYeHNE BbIpaKEHUS

7COS2X-COSX+7SIN2X-SIN X, ecrnu 75in(3—n—x) 2.

2

A10. Haiinute 3HaueHUE BbIPAKEHUS

1,5sin x-sin3x +1,5C083X - COS X, eciu 4sin(2x+§) =-2.

A11. YrpoctuTe Beipazkerue Sin X, COS(l(s—TE + X)) +1- COS2 g .

3 3\ 2
A12. Yrpocture Boipakenne COS3B-SiN(3(w+P))—2+15-sin6p.
2 .2 2 3
A13. Berunciiure  10C0S”™ oo —SIN“ o, ecnom COS™ oL = 3
. . 3
Al4. Haiimure COS 20, ecmu SIN oL =— ?

B1. Haitnure  3HaueHne  BhIpaKEHUSA 1- A /% Sin(OL + n) , ecmm COSa = \/% ,
o e[o"; 1800].

B2. Haiigure 3HaueHUE BLIPAKEHHS \/§COS( T— OL) ,ecm SinoL = 1 ,0LE |:00; 900]

J3

IMPAKTUYECKAS PABOTA Ne 37
Ha3Banue mnpakTuyeckoid padorwl: MHccrnedosanue ceolicmeé u nocmpoenue 2papuxos
MPUSOHOMEMPUYECKUX U 0OPAMHBIX MPUSOHOMEMPUUECKUX QYHKYUIL.
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Heap padorbl: Ha KOHKpETHBIX MpHUMepax HAYYUThCS CTPOUTH TPUTOHOMETPUYECKUE (PYHKIIHH,
OTIpeIETSATh UX OCHOBHBIE CBOMCTBA.

PesyabTarsl:

Dopmupyemvte 31emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymiecTBisaTh cOOp MaHHBIX IS aHAJIW3a HWCIOJIb30BaHUSA U (DYHKIIMOHHPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: 11P6 01, ITPy 06.
memanpeomemnsie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnosie. 11P6 04, ITP6 05, TPy 08
3HAHUSA:
— Tlonstue o rpaduKax TPUTOHOMETPUIECKUX (YHKITUI.
— Tlonstue o o0nacTu onpeAeNneHus U 3HAYEHUS,, MOHOTOHHOCTH, SKCTPEMyMax U HYISAX
GbyHKIHN.
ymenus: [loctpoenue rpagikoB TPUTOHOMETPUUECKUX (DYHKIUI.
Xon padorhl:
I'paduxu pynxuuii y = sinA, y = cosA, y = tg A, noctpoennsle 115 auanasona ot 0° 1o 360°,
MOKAa3aHbl HA PUCYHKAX HIKE.

| | y=sinA | . y=cosA
ve o oo ]
1L [ | ' I
0,5} | | | |
| 1 1 1 1 \

| i |

| ! |

I : 1 |

' | | !

210 20 330 | 0.5 lno :m.?iﬂﬁﬂ?

! |
1
|

o0 g0, 130 "~ 240 | 3001360 Y Y NET TR T AT
: |

-0,5- Y120 ,EW A _ﬂgs_anﬁﬂglu 180 :ann : A
! | | T ' | .
! I I

I'paduk pyskimn y = sinA(cunyconsa) I'padux pyHkIMu y = cosA(kocuHycoua)
¥ | : ! L y=tghA
| ! '
a I : ! :
2r 120 270 330 |
O d0o090 750 240 | 300~ 1360
-2r I /ﬂﬂ I : A
- | | | 1
! 1 1 |

I'padux Gynkiun y = tgA(tanrencona)

CunyconajbHbIe H KOCHHYCOHAAIbHBIE IPaQUKH
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¥ y=Sin2A ¥ y=sin{1i2)A

1_ - - ., .
x/) ",
x A
’ o ! : y !
& ad 10, 20¢°
x\\\ K
-1 -1l e
—smﬂ y=smA
r .y =sinA = sin(1/2)A
I'paduk. y = sinAnuy = sin2A (cunycouisl). paguk. y = sinAny = sin(1/2)
(cuHyCcou/IBI).
f\ fi Y y=cos(1i2)A
[ia 5 o
-1 =T
I'paduk. y = cosAuy = cos2A I'padux. y = cosAuny = cos(1/2)A
(KocHHYyCOUIbI) (KOCUHYCOU/IBI).

Ilepuoanyeckue pyHKIUN U IIEPHOJ

Kaxnpiii u3 rpadukoB QpyHKIMA, TOKa3aHHBIX HAa YETBIPEX PUCYHKAX BbIIIE, [IOBTOPSETCS
IIPU YBEJIMUYEHHUH yTJIa A, I0O3TOMY UX Ha3bIBAIOT NepuoaudeckuMu pynkuusmu. OyHkuun
y = sinA uy = cosA nosropsiorcs yepes kaxsie 360° (unu 27 paguan), moatromy 360°
HA3bIBACTCS MePUOAOM TUX QyHKIMH. OyHKIMHU Y = SIn2A Uy = c0S2A NOBTOPSIIOTCS Yepe3
kaxsie 180° (unmu T pajiuaH),lmodTOMY 180° - 3T0 MIePHOJ IS TaHHBIX (QYHKIUH.

B o6miem ciyuae ecnmu y = sinpA uy = cos pA (rze p - KOHCTaHTa), TO nepuoi QyHKIUU
pasen 360°%p (umu 2nt/p pamuan ). ClieoBaTeNbHO, €CIIM Y = sin 34, TO HepHOJ 3Tl QyHKIUH
pasen 360°/3= 120°, ecniu y = cos4A, To nepuof atoit hyHkuuu pasen 360°/4= 90°.

AMIuiaTyaa

AMIUINTYI0H Ha3bIBAE€TCS MaKCUMAaJIbHOE 3HaU€HUE cuHycouabl. Kaxapiil u3 rpaduxos 1-4
umeetr aMIuutyay +1 (1.e. onu kosebmores mexxay +1 u -1). Ognako, ecnu y = 4sind, kaxnas u3
BEJIMYMH SinA yMmHOXaercs Ha 4, TakuM o0pa3oM, MaKCHUMajbHasi BEIMYMHA aMIUTUTYIbl - 4.

AHanorudHo ansi y = 5c0s2A ammiutyaa paBHa S,
v y=3sin2A a mepuoz - 360°/2= 180°.
IIpumep 1. [TocTpouts y = 3sin2A B nuana3oHe
ot A= 0° 1o A=360°.
Pemenue: Ammmuryna =3, nepuos = 360°/2

A
7 } L 1
o 27 a Ll
9;\/130 \/m =180°.
2
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= =cOs(A+45
N .} cosA ¥ (f )

I'padux. [Toctpoenue y = 3sin2A (cunycouna).
IIpumep 2. [Toctpouts rpaduk y = 4cos2x B

y 4cos2A muanazone ot x=0° 1o x=360°
_l'f=

Fa -— Pemenne: Ammuryna = 4. nepuo = 360%/2
=180°.
I'padux. [Toctpoenue y = 4cos2x
3 v '.fel-ﬂ" PTTE S'Erl:: (kocuHycoua).
Yriibl 3ana31bIBaHUS U ONlepPesKeHH s
KpuBble cuHyca 1 KOCHHYca HE BCerja
) HaunHaoTes B 0°. UToObI yuecTsb 310

00CTOSITENTLCTBO, TIEPHOANIECKast (PYHKIIHS
npezcrasisercs B Buge y = sin(A + a), rae a -
caBUT (pa3bl OTHOCUTENBHO ¥ = SIiNA Uy = coSA.

CoctaBuB TabnuIly 3HaYE€HUH, MOKHO
noctpouts rpaduk pynkuuu y = sin(4 — 600),
MOKa3aHHBIN Ha puC. cieBa. Eciu kpuBas y =

sinA naunnaercs B 0°, To kpuBas y = sin(A4 —
60%) naunnaercs B 60° (T.e. ee HyIeBOE 3HAYCHHUE
Ha 60°
npasee). TakuM 06pa3oM, TOBOPAT, UTO Y =
sin(A — 60°) 3ana3abIBaeT OTHOCUTENIBHO Y =

sinA na 60°. I'paduk. y=sin(A-60°) (cunycouna).

CocTaBuB Ta0IMILy 3HAYCHHH, MOKHO

-1

noctpouTh rpaduk Gynkuuu y = cos(A + 45°),
MOKa3aHHbBII Ha puc. HIKe. Ecnu kpuBas y = cosA
HaunHaercs B 0°, To kpuBasy = cos(A4 + 45°)

HaunHaeTcs Ha 45° neBee (T.e. ee HysIeBas BeTMYMHA
Haxojautcs Ha 45° panbite ). Takum 06pazom,
roBopsT, 4to rpaduky = cos(A + 45°) onepexaer rpadpux y = cosA na 45°. I'padux.
y=cos(A+45°) (xocunycouna).

B o0miem Buze, rpadguk y = sin(A — @) 3ana3apiBaeT OTHOCHTENBHO Y = SinAHa yrod o.
KocuHycouna umeer Ty %e GopMy, 4To M CMHYCOM 1A, HO HaunHaeTcs Ha 90° neBee, T.e. onepexkaer
ee Ha 90°. CnezoBarenbHo, cosA = sin(A + 90°).
IIpumep 3. [Toctpouts rpadux y = 5sin(4 +
30%) B nuanazone ot A=0° 1o A = 360°

Pemienue: AMmuintyna = 5, nepuon =

360°/1 = 360°. 5sin(A + 30%)onepesxaer 5sinA
na 30°T.e. HaunHaercs Ha 30° paHblue.
Ipaduk y=5sin(A+30°) (cunyconsa).
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Ipumep 4.Iloctpouts rpaduk y =

7sin(2A — m/3) B ananaszone ot A=0° 10

A=360°. Pemenue:

Awmruatyna = 7, nepuon =2n/2= 1 paauaH

B obmiem ciiydae y = sin(pt — a)

3ama3/ibIBaeT OTHOCUTEJIBHO Y =

sinpt Ha a/p, cienoBarensHO 7Sin(2A —

1/3) 3ana3bIBaeT OTHOCUTENBHO 7Sin2A Ha

(n/3)/2, T.e. Ha /6 paguan uau Ha 30°,

I'paduk. y = 7sin2Any = 7sin(2A — n/3)

(cunycoupl).

3agaHus 1J151 CAMOCTOSITEILHOW PadoThI:
[TocrpoiiTe rpaduku GyHKINI:

y=Tsin{ZA-n3)
g

1 eapuanm 2 sapuanm
1. y = 3sinx y = 2cosx
T _ /i
2. y=cos(x+§) y=sm(x—g)
3 = tg= = Ctg=
y=1g ) y=\Lig 3

. I8 _ /[

4 y=251n(x—5) y—3cos(x+§)
Omnpenenure cBoiicTBa PyHKIMH B 3a1aHUU 1o No 2.

Tect Ne 1 mo Teme: «PacriozHaBaHue rpa()MKOB TPUTOHOMETPHYECKHUX QYHKIMID)

Bapuant Nel
1.I'paduk kaxoit pyHKINU U300paKeH Ha PUCYHKE?

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

2.I'paduxk kakoit pyHKIIMM n300paskeH Ha pUCyHKe?

1) Yy=cosx+1
2) y=sinx-1
3) y=cosx-1
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4) y=sinx+1
3. I'paduk kakoit hyHKIIMKM M300pakeH HA pUCYHKE?

1) y=cosx-1
2) y=sinx-1
3) y=cosx+1
4) y=sinx+1

5.I'paduk kakoi GyHKIMH H300paKeH Ha pUCYHKE?

1) yzécosx

2) y=-2sinx

3) y:%sinx

4) yz—%cosx

5. 'paduk kakoit pyHKIIMM N300paxeH Ha pUCYHKE?

1) y=sinx
2) y=cos(x+£j
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 MR . 0
2) Y=COSX |
3) Yy=-sinXx
4) y=—COSX

2.I'paduk xakoi GpyHKIMU U300paXKeH HA pUcyHke? - :

1) y=sinx-1
2) y=cosx-1
3) y=sinx+1
4) y=cosx+1

3.I'paduk xakoil pyHKIMH N300paxKeH HA pUCYHKE?

1) Y=-—2cC0SX

X
2 = 2
) Yy=cCos 5

3) y:%sin X

4) y=sin2x

4. I'paduk xakoii HpyHKIMH N300pakeH Ha pUCyHKe?

1) y=-sinx

2) y:cos(z—x)
2 NGO g
3) y:sin(E—xj |
2

4) Y=—COSX

5 I'paduk kakoil pyHKINM N300paxeH Ha pUCYHKe?

1) y:%cosx

2) Yy =C0S2X

_cin X
3) y=sin>

4y y=-2sinXx




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

Heab pa6oTbl: BeIICHUTE 001aCTH MPUMEHEHHS TPUTOHOMETPHYECKUX (DYHKIMH B Pa3IHMYHBIX
00JIaCTSIX HAYKU U MIPAKTHKH.

Pe3yabTarhi:

Dopmupyemuie Inemenmul IK (npogpeccuonanvno opuenmuposannoe cooepiicanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJS aHAIM3a WCHOJIb30BAHUS M (HYHKIMOHHPOBAHUS
POrPaMMHO-TEXHHUYECKHX CPEJCTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie:. MPIT 01, MPIT 04, MPIT 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnuie: [1P6 01, ITP6 04, ITP6 05, ITP6 06, ITPG 14, TPy 16, [Py 18, 1Py 19.
3HAHMSA: CBOWCTBA U Ipa)MKU TPUTOHOMETPUIECKUX (DYHKITHIA.
YMeHHUs1: TPUMEHEHNE TPUTOHOMETPHUECKUX (HOPMYJT IS PELICHHUS MPAKTUYECKHUX 3ajad.
Xon padorhl:
Vcnonp3ys pa3indHble HCTOYHUKA MH(DOpMAIUK, HaliiUTE OTBET HA CIEAYIONINI Ha BOMPOC: KaK
UCTIOJB3YIOTCS TPUTOHOMETPHYECKUE (PYHKIIUH B:
1) Acrponomuu;
2) Hasuramuu;
3) Axycruke;
4) Ormruke;
5) buosoruu;
6) Menunune,
7) CeiicMoJIOTHH;
8) Mereoposoruu;
9) ApXHTEKType U CTPOUTEIBCTBE;
10) Kaprorpaduu;
11) Pa3paboTke KOMIBIOTEPHBIX UTP.
A Taxke mpuBeANTE 1€ CBOM MPUMEPHI UCII0JIb30BaHMsI TPUTOHOMETPUUYECKUX (YHKLIUH.

MPAKTUYECKASI PABOTA Ne 39
Ha3Banue npaktuyeckoi padorel: Pewenue ypasHenuii euoa sin X=a u cos x=a.

eanb padotbl: BeipaboTaTh HaBbIKK PELICHUS IPOCTEHIIINX TPUTOHOMETPUYECKUX YPaBHEHUH.
PesyabTarnl:

Dopmupyemoie 3n1emenmul IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBasaTe cOOp JaHHBIX JUIsl aHAIW3a UCIHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOTPAaMMHO-TEXHUYECKHX CPEJICTB KOMITBIOTEPHBIX CETEH.
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, ITPy 07.
3HaHMA: [loHATHE O NPOCTEHIIMX TPUTOHOMETPUYECKMX YpPAaBHEHHUSX M MeETOoJax HX
peIeHHs.
yMeHus: HaxoxneHue KopHel MpOoCTENIINX TPUTOHOMETPUYECKUX YPABHEHNMN.
Xox pa0doTbr:

91



YpaBHeHus BHIA: cosx=a, sinx=a, Ha3bIBAIOTCS NMPOCTEeN UMM
TPUTOHOMETPHYECKMMHU YPABHEHUSAMH.
Jnist perenust mpoCcTEeHINX TPUTOHOMETPUYECKUX YPaBHEHUI IPUMEHsIeM (OPMYJIBL:

cosx=a, |[a]<1
X =+arccosa+2mM, nez npu a)0
+(r —arccos a+2zn,n € z npu a0,

Yacmmusie cnyuau:
mpu a=1 x=2m, Nez;

X

mpu a=0 X=%+7zn, Nez;
npu a=-1 X=7+2m, NeZ.
sinx=a, |a| <1
x =(—1) -arcsina+ 7k, k e z, npu )0,
x = (-1)“"arcsina+ k,k € z, mpu a0,

Yacmuule cyqau:
mpu a=1 X=%+27zk, kez:
T
mpu a=-1 x=—E+27zk, kez:

mpu a=0 x=7k, ke z.
Heobxo0oumo nomuums: arcsin(— a) =—arcsina;
arccos(—a)= 7 —arccos a;

PaccmoTpuM npumeps! perieHns: ypaBHEHHM.

1. sinx = 2
: 5
K .
Hcnons3yem popmyny X = (— 1) -arcsina+ 7k | kez.

[ToncraBum B popmyny a =

Ny

. A2
, monyunm X = (~1)* -arcsin 7+7zk, kez.
. . . N2 7
Haiigem arcsin 7 o Tabmuite: arcsin 7 = Z .

Kk T
3anuceiBaeM OTBET: X = (— 1) . Z +7K, kez.

J2

2.SINX=——,
2

k+1

HUcnonb3yem popmyny X = (— l) -arcsina+7k , ke z.

.2
[ToncraBum B popmyny a = % , TIOyuuM X = (— 1)k+l -arcsin 7 +7k, kez.
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V2 _z

Haiizem arcsin 7 o Tabmume: arcsin 7 =
k+1 7T k
3anuceiBaeM OTBeT: X = (— 1) : Z +7K, KeZ.

3. COSX = L
. 5
Hcnonszyem popmyny X = Farccosa+2zn, Nez.

1
[Moxcrasisiem B popmyity a = % , ToydaeM X = 1arccos > +2m, NeZ,

1
HaxoauM 3HaueHue arccos 5 1o Tabnuie.
T
3amuceiBaeM OTBET: X = ig +2m, Nez.

4, COS X = !
: >
Ucnonbzyem popmyny X =+(z —arccosa)+2mn, N € Z.

1
[oxcrasnsem B popmyiny , monydaem X = (7 —arccos E) +2m, nez.
1
Haxonum 3HaueHue arccos 35 o TabJIMIIe, BBIONHIEM HEOOXOAUMBIE BEIYUCICHHS.

3ammceiBacM OTBET: X = i? +27, Nez.

3agaHus 1J151 CAaMOCTOSITEILHON padoThI:

1 Bapuamr. 2 BapuaHT.
Pewume ypasnenusi: Pewume ypasnenus:
1) 2cosx++/3 =0 1) 2cosx +vV2=0

2) 2sinx—1=0

3) 2sin(—3) =2 2) 2sinx—v3=0

4) 2cos(§ - g) =43 3) 2cos(—2x) = —/3

. . V3
5) sin3xcosx —cos3xsinx = ~ 4) 2sin(3x — %) =2
6) sin2xcos2x = —i

. X b4 X . T _
5) 2(sm§cos§ — cosZsin E)—\/E

. X X
6) sin?=—cos?==1
4 4

HPAKTHYECKAS PABOTA Ne 40
Ha3zBanue npakTuuyeckoii padborsl: Pewenue ypasuenuti 6uda tg x= a u ctg x=a.

Leanb padotbl: BoipaboTaTh HaBBIKK pPELICHUS MPOCTEUIINX TPUTOHOMETPUUYECKUX YPaBHEHHIH.
Pe3yabTarsi:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
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— TIK 2.3. OcymiecTBasaTh cOOp JaHHBIX JAJS aHAIM3a WCHOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPIT 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnusie: 11P6 03, [1Py 07.
3HaHus: lloHATHEe O NpOCTEMIIMX TPUTOHOMETPUUYECKUX YPAaBHEHMSIX U METOAAX HX
pelIeHusl.
yMenus: HaxoxneHue KOpHeH NPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN.
Xox padoThI:
VYpaBHeHus BUA: th =da, ctlgx =a Ha3bIBAIOTCS NMPOCTeHIUMHA

TPUTOHOMETPUYECKMMHU YypaBHeHUsIMU. JIJIg pelIeHus NPOCTEUIINX TPUTOHOMETPHUYECKUX
ypaBHEHHI TpUMeEHsieM (HOPMYJIBL:
tgx = a
X=arctga+/m ne Z, npn )0
X =—arctga +m,n € Z upu a(0
Clgx =a
X=arcctga + 7K , k € z, npu a)0
X = —arcctga + 7k , K € 2, npu a(0
Heo06xoquMo NOMHUTD:
arctg(—a) = —arctga
arcctg(—a) =z —arcctga.
PaCCMOTpI/IM MNpUMEPDI pellICHUusA ypaBHEHHﬁ.
1 tgx =1
Hcnonesyem popmyny X =arctga+m, Ne Z.

TMoncramsem a =1, momysaem X = arctgl+zn, nez.

Mo Tabmuie HaxoauM 3HaueHue arctgl= Z .

T
3anuceiBaeM OTBeT: X = Z +/mM, Nez.

2. Igx=-1
Hcnonszyem popmyny X =—arctga+m 6 Nez.
IMoacramsiem a =1, monyyaem X = —arctgl+m, N € Z,

V4
I[To Tabnuue HaxonuM 3HaueHue arctgl=—.

T
3anuceiBaeM OTBET: X = 7 +m, Ne’.
3. ctgx = /3.,
Ucnonszyem popmyny X =arcctga+m, Ne Z.

TMozcrapnsiem a=+/3 , loryyaem X = arcctg \/§ +7M,nez.
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[To Tabnuie HaxoAUM arcctg \/_ = %

T
3anucbiBacM oTBET; X = E +7M nez.

4. ctgx = —/3.
Hcnons3yem popmyny X =77 —arcctga+mn, ne z.

IToncraBisiem a = \/é , Hojly4aeM X = 77 — arcctg \/§ +/m, Nez.

Vs
ITo Tabmuue HaxoauM arcctg V3= 5’ BBIIIOJIHSIEM HEOOXOAUMBIE BEIYMCICHUSL.

JT
3amnuceiBaeM OTBET: X = ? +7M, nez.

Bapuanum 1 Bapuaum 2
X T T
tg(-——-)=1 1)ctg(2x——) =—/3
1) 9(2 7) )etg ( 3) 3
2gx _ 3 tg % —tgx
1-tg°x 3 )—F =83
T
3 tg5x —tg3x 0 1+tgz-tgx
1+1tg5x-tg3x ; 2tgx __ﬁ
)1—tgzx 3

IMPAKTUYECKAS PABOTA Ne 41
Ha3zBanue npakTudeckoil padorbl: OcHoGHble MemoOobl peueHuss MmMpUeoHOMempuiecKux
VpaeHeHuUll.

Iesan padoThl: BeipaGoTaTh HABBIKU PEIICHUS TPUTOHOMETPUUECKUX YPAaBHEHHM.
Pe3yabTarsl:

Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCHOJIL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
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 03, [TPy 07.
3HaHus: [ToHITHE O TPUTOHOMETPUYECKHUX YPAaBHEHUSIX U METOJIaX UX PEIICHHUS.
yMeHus: HaxoxneHne KopHed TPUrOHOMETPUYECKUX YPaBHEHUM.
Xopn padoThr:

YpaBHeHue Criocob pemieHus DopMyibl
1. YpaBHeHHE COAEPKUT TOIBKO YpaBHEHHE CBOAUTCA K  sin® a =1—c0S? &
CHHYCBl ~ MJIM  KOCHHYCHl KBaJpaTHOMY cos’a=1-sin«
(cuHYCBI ¥ KOCUHYCBI) BUJa (OukBagpaTHOMY) ax? +bx+c=0

asin? f (X)+ bsin f (X)-I— c=( OTHOCHTEILHO CHHYCa
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acos” f(x)+bcos f(x)+c=0 (xocuuyca)

U T.1.

2. OmHOpOIHOE  ypaBHEHHE
CTCIICHU BHUa
asinx+bcosx =0

(a#0, b=0)

3. OnmHOpoAHOE ypaBHEHUE

CTCIICHU BHUa

asin? f(x)+bsin f(x)-

-cos f(x)+kcos® f(x)=0
4. YpaBHeHHE BHIA

atgx +bctgx +¢c =0

5. YpaBHeHue BUia
asinx + bcosx = ¢

6. YpaBHeHus BHIA
sina(x) + sinf(x) =0
cosa(x) + cosB(x) =0

I

II

Jlenenne obenx yacrei
HacosX #0.
[Tonygaem:

atgx +b=0

Jlenenne oOenx yacrei
Hacos’ x = 0.
[Tonygaem:

atg” f (x)+btgx +k =0

VYpaBHEeHUE CBOIUTCS K
KBaJpaTHOMY
OTHOCUTECIIEHO
TaHT€HCA 3aMCHOM
1

ctgx = —

tgx
YpaBHEHHE CBOIUTCS K
BULY

sin(x + @)
c
=——— ,rje
va? + b?
b
= tg—
¢ = arctg

JleBas 4acTh
YpaBHEHUS
pacKJIapIBaeTCs

MHOXHUTCIIN C

Ha

IIOMOIIBIO
TPUTOHOMCTPHYICCKUX

hopmy

X:—biJﬁ
2a

sina

Cos o

sina
9o =
cosa

1+tg°a =—
cos’ a

tgx-ctgx =1

1
Ctgx = —
tgx

D sina+sinﬁ:25in%ﬁ.cos%ﬂ
2) sina—sinﬂ:2005a+ﬂ.sina;ﬁ
3) cosa+cos,8:2cosa;'8.cosa;ﬂ
4) cosa—cosﬂ:_zsina;ﬁ,sina;ﬁ

I/ICHOJ'II)3y5I MCETOANYCCKUC PCKOMCHAAIUH, PCIINTEC YPABHCHUA:

1. 6sin?x—-5cosx+5=0;

2. 3sin®x—4sinxcos x + cos? x = 0;
3. sin®x—9sinxcos X+ 3 cos® x = 1.
4.

V3sin 2x = cos2x

© No

sin5x = sinbx
V3cos3x + sin3x = —1
7tgx—10ctgx+9=0
sinx =sin 2x

INPAKTHYECKAS PABOTA Ne 42

Ha3panune npaktuyeckou padorsl: Pewerue npocmeiuux mpuesoHOMEMpuUdecKux HepageHcma.

Ilesas padoThl: BeipaGoTaTh HABBIKK PEIICHUS MPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

Pe3yabTarsi:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
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— TIK 2.3. OcymiecTBasaTh cOOp JaHHBIX JAJS aHAIM3a WCHOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
IIPOrpaMMHO-TEXHUYECKHUX CPEICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnswie: MPI1 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemmnosie: 11P6 03, 1Py 07.
3Hanus: [loHATHE O TPOCTEHIIMX TPUTOHOMETPUUYECKMX HEPABEHCTBAX M METOJaX HX
peleHus.
yMenus: Haxoxnenue KOpHeH NPOCTEUINX TPUTOHOMETPUUECKUX HEPABEHCTB.
Xona padoThI:
TpuroHoMeTpUYecKMMHU HEPaBEHCTBAMM HA3bIBAIOTCS HEPABEHCTBA, KOTOpBIE COJEpKaT
NEPEMEHHYIO 0] 3HAKOM TPUTOHOMETPUYECKOH (PyHKIUH.
Pemienne TpUroHOMETPUYECKUX HEPAaBEHCTB 3a4acTyl) CBOJAUTCS K PEIIEHHIO IPOCTEHIINX
TPUTOHOMETPUUYECKIX HEPABEHCTB BUA:

sing <a, cosx<a tgr<a, ctgr<a,
sing > a, cosx>a, tgr>a, ctgr>a,
sine <a, cosx <aqa, ftgr<a, ctgr<a,
sinx = a, cos=a, tgr>a, ctge>a.
Pemarorcst mpocTeiinme TPUTOHOMETPUIECKIE HEPABEHCTBA IpaHUecKy MU C MTOMOIIBIO

€AMHUYHONU TPUTOHOMETPUYECKON OKPYKHOCTH.
Ilo ompeneneHuro, CHHYC yrjla O €CTb OPAHMHATa TOYKH

. A .
siner | y P (X,Y) €IMHUYHOTO Kpyra (puc. 1), a kocuHycoM — abcuucca 3Ton
Py(x.y) .
TOYkd. DTOT (AKT HCIONb3yeTcss NpPM PEIIeHHM IIPOCTEHImmX
o COSE TpUrOHOMETPUYECKMX HEPABEHCTB C KOCHHYCOM M CHHYCOM C
x TIOMOIIBIO €MHHYHOTO KPYTa.

Puc. 1
PaccmoTpum CXeMy  pellIeHUs TPUTOHOMETPUYECKHIX

HEPABCHCTB C TIOMOIIbIO CAMHUYHOI'O KpyTa.

1. HepaBencrBa sinx <a
-1l<ac<l1 —m—arcsina + 27k < x <arcsina + 2nk,k eZ

a>1 R
a<-1 %]



http://ru.solverbook.com/spravochnik/trigonometriya/trigonometricheskie-funkcii/
http://ru.solverbook.com/spravochnik/trigonometriya/sinus-ugla/
http://ru.solverbook.com/spravochnik/trigonometriya/kosinus-ugla/

Puc. 2
2. HepaBencTBa sinx >a

-l1<a<l arcsina + 2nk <x <m—arcsina + 2rnk,k eZ
a>1 %)
a<-1 R

Puc. 3
3. Hepapencrea COSX <a
-1l<a<1 arccosa + 2nk <x < 2w —arccosa + 2rnk,k € Z
a>1 R
a<-1 %)

Puc. 4
4. Hepasencrea COSX >a
-l<a<l1 —arccosa + 27k <X <arccosa + 2nk,k eZ
ax1 %)
a<-1 R
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Puc. 5

5. HepaencrBa tgx <a

aeR

—g+nk<x<amWa+nKkeZ

Puc. 6
6. HepaBenctBa tgx >a

aeR

amma+nk<x<g+nkkez

Puc. 7
7. HepaBeHncTBa Ctgx <a

aeR

arcctga+mk <x <m+mk,k eZ
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Puc. 8
8. HepaBencrBa Ctgx >a

aeR

Kk <X <arcctga +nk,k eZ

3aganus AJ151 CAMOCTOATEILHON padoThl

Bapwuanr 1.

Pemnre HepaBeHcTBa:

tgx > -1
1—2cosXE >0

2sinx >1

cos3X < —2

Puc. 9
Bapmuanr 2.
Pemure HepaBeHcTBa:
1. tgx <3
—J3-2sin3x <0
3. 2cosx <2
i _r >_£
4, sm(Bx 3]_ 5
1. 2
i< 1=
5. cos[x+4j_ >
. (x o omwm)_ 1
6. sm(z+§J>§
7 sin2x >3
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MMPAKTHYECKAS PABOTA Ne 43
Haspanue npakrtuueckoii padorbl: Yucnosas nocnedosamenvHocms, Buluucnenue npedena
nocn1e008amenbHOCHU.

He.]'lb paﬁ()TLI: Ha KOHKPCTHBIX IMMPUMEPAX HAYUYHUTHCA 3aJaBaTh YU CJIOBBIC ITOCICAOBATCIBHOCTH 1
HaxXOJUuTb UX MPCACIIbIL.

Pe3yabrarhi:

Dopmupyemuie Inemenmut INK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJS aHAIM3a WCHOJIb30BAHUS M (HYHKIMOHHPOBAHUS
MIPOTPaMMHO-TEXHHUUECKHX CPEACTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie. 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPIT 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPI1 21, MPK 11, MPP 02.
npeomemnsie. 11P6 04, TPy 08, I1Py 10.
3HAHHUSA:
— IloHsATHE O YHCIIOBOM MOCIIENOBATENHHOCTH.
— IloHsiTHE O YMCIOBOM IPOTrPECCUH.
yMenusi: HaxoxaeHue npeaenoB mocie10BaTeIbHOCTEH.
Xoa padoTbI:

Mmnooicecmeo uucen, kasxcooe uz KOMopvix CHAONCEHO CEOUM HOMEPOM, HA3bLBACTCS YUCIOBOIL
nocne008amenbHoOCmbio.

DJIEMEHTHI JTOr0 YHCIOBOI'O MHOKECTBA HA3bIBAIOTCS WIEHAMHU I1OCJIEAOBATEILHOCTH U
0003HAYAOT: MEPBBIA YICH - @ 1, BTOPOH - @ 2, N- ¥ WICH - @ , W T.1. Bcs mocnenoBaTrebHOCTh
0003HAYACTCS : A1 @) A3y +eey @ WIH (an).

UwucnoBasi TOCTEIOBATEIBHOCTh TPEJCTABISIET COOOH HE YTO HMHOE, KaK MHOMXECTBO
HYMEpPOBAHHBIX YHUCEI, YHOPSAJOUYEHHBIX HAMOA0OHE HATypaJIbHOTO psla, T.€. paclojiaraeMoe B
MopsiIKe Bo3pacTaHuss HOMepoB. IlocienoBaTebHOCTE MOXKET COJEp)KaTh KaK KOHEYHOE, TaK H
OCCKOHEYHOE YHCIIO YICHOB.

Tlocneoosamenvrnocmob, cocmosiuas u3 KOHEYHO20 YUCIAA YJIEHO8, HA3bIBACMCsl KOHEYHOU, d
NnoCIe008aAMENbHOCMb,  COCMOsAWAs U3  OECKOHeYHO20  YUCAAd — YIeHO8, - OeCcKOHEeuHOl
NnoCAe008amenbHOCMbIO.

Nuorna OECKOHEYHYIO YHCIOBYIO TIOCIICIOBATEIIBHOCTh BBOJST, WCIONB3YS TIOHATHE
GyHKIUH:

Oynxyuro y = f(x), XxeN nasvieaiom ¢ynxyueti namypanvnoco apeymenma uiu YuUcio80U
nocnedosamenvHocmvio u 0o6oznauaiom: y = f(n), unu y1, y, y3..., yn unu yM).

[TocnenoBaTeIbHOCTH MOXKHO 33/1aBaTh Pa3IMUHBIMU CIIOCOOAMHU, HAIIPUMED, C/106€CHO, KOTIa
MPaBWJIO 3a/laBaHUs TIOCTEIOBATEIBHOCTH OMHCAHO cloBamH, 0e3 ykazanus (opmynbl. Tak,
CIIOBECHO 3a/1a€TCsl TOCIEeI0BATEILHOCTh MPOCTHIX YUCEI:

2,3,5,7,11,13,17,19,23,29,...

OcoO0CHHO  BaXHBI  GHAIUMUYECKUI U PeKypPeHHIHbLI CIocoObl  3aJaHus
IOCJIEJOBATEIILHOCTH.

['oBOpsAT, YTO MOCIEAOBATENLHOCT 3a/1aHA AHAIUMUYECKU, €CITA YKa3aHa (hopmyna ee N-TO
YJIcHa.

Ilpugedem mpu npumepa.

1) Yn= 2. DTO aHATMTUYECKOE 3aaHKE TTOCIEI0BATENBHOCTH: 1,4,9.16,..., n2...
VYka3aB KOHKPETHOE 3HaYCHHE N, HETPYAHO HAHUTH WIEH MOCIEI0BATEIHHOCTH C COOTBETCTBYIOIIUM

HoMepoM. Eciu. Hanmpumep, Nn=9, 10 yg = 9% =81, eciu
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2) yn = C. 3nmecy peur uzmer o mnocineposarensHoctu C, C, C, ...., C, .... . Takywo
MOCJIeI0BATEIbHOCTh HA3bIBAIOT MOCTOSIHHOM (MJIM CTAllMOHAPHOM).
3) yn = 2" . DT0 aHAIHTHYECKOE 3a1aHue ocIegoBaTensaocTs 2, 2%, 23, ....2", ...
PexyppenmHubtii cnocod 3aaHvisi TIOCIESIOBATEIIBHOCTH COCTOUT B TOM, YTO YKAa3bIBAIOT MPABHUIIO,
MTO3BOJISFOIIEE BBIYMCIIHUTH N- i WICH MOCIEA0BATEILHOCTH, €CITM U3BECTHBI €€ TIPEIBIIYIINE YWICHBI.
Hanpumep, apupmerndyeckasi mporpeccusi — 3TO YHCJIOBas MOCIeI0BATEIbLHOCTh (an),
3a/1aHHAsl PeKYPPEHTHO COOTHOLLIEHUSIMM:

a;=a, a1 = aptd

(a u d — 3a0annvie uucaa, d — paznocme apugpmemuueckoil npoepeccuu)

IeomeTpuueckasi mporpeccust — 35TO 4YHCIOBas TocienoBarenbHocTh (Dn)? 3amanHas
PEKYPPEHTHO COOTHOIICHHSIMH:

b1, =b, bps1 = bnq

(b u q — szadannvie uyucaa, b#0, q # 0; Q 3Hamenamenrb 2eOMEeMPUUECKOU NPOSPECCUU
npozcpeccuit).

IIpumep: BoinucaTh nepBbie MATh YICHOB MOCIEAOBATEIBHOCTH, 33/IaHHON PEKYPPEHTHO: Y1
=L, y2= 1, ¥n = ¥Yn2 t ¥Yn1

Pemennie. N —ii 4ieH MOCIENIOBATEIILHOCTH PaBEH CyMME IBYX MPEIUIECTBYIOLUIUX EMY
YJICHOB. 3HAYHUT, ITOCIIEA0BATEIBHO TOTyIaeM:

vi=l;yo=1; y3=1+1=2;y4=1+2=3; y5=2+3 =5; u 1.1

OrpannyeHHbIE MOCJIET0BATETbHOCTH
o [TocnenoBarenbHOCTH (Xn) HA3BIBAETCS] OTPAHUYEHHOMN, €CIIH CYIIECTBYIOT TaKHUe J1Ba Yhcla M
1 M, uro mist Bcex Ne N BbINOIHSAETCS HEpaBEeHCTBO M= X, <M.
o [TocnenoBarenbHOCTH (X;) HA3bIBACTCS OIPAHUYECHHON CBEPXY, €CIH CYIIECTBYET TAKOE YUCIIO
M, uto st Bcex Ne N BBINOJIHAETCS HEPABEHCTBO X, <M.
o [TocnenoBaTenbHOCTh (Xp) HA3BIBAETCSI OTPAHUYECHHON CHU3Y, €CJIHM CYIIECTBYET TAaKOE YUCIIO
m, uto a7 Bcex Ne N BIMONHIETCS HEPaBeHCTBO M X,

Hanpumep: mnocnemoBarenbHOCTh (Xn), 3aaHHas QopMmymnoi oOmero wieHa X, = N,
orpaHuueHa cHu3y (Hampumep, yucio 0) 1 He orpaHHuYeHa CBEPXY.

MoOHOTOHHBIE MOCJIET0BATEILHOCTH

[TocrmenoBaTenbHOCTD (X;) HA3BIBACTCS 8O3pacmarowell, €Clii KaKblid e WICH, HAYMHAsS CO
BTOPOTO, OOJIbIIE TMPENBIAYIIECro, T.e. €CIU JUIS JI0O0Or0 HATypaJbHOTO N BEITOJTHSACTCS
HEPaABEHCTBO Xp+1 = Xn,

[TocnenoBaTenbHOCTh (Xn) HA3BIBACTCS yOwblearoujeli, €CA KaXKIbIA €€ 4JIeH, HadyhHas Co
BTOPOTO, MEHBIIE MPeIbIAyIIero, T.6. €CIM i JI000ro HaTypaldbHOrO N  BBIMOJIHSIETCS
HEPABEHCTBO Xp+1 < X,

[TocnenoBaTenbHOCTH (Xn) HA3BIBACTCS Hegospacmarowell, eCv KaxIbli ee 4lieH, HaulHas CO
BTOpOTO, HE OoJiee MPEeABIAYIIero, T.e. €CIU Ui JIF0OOrO HATypajdbHOTO N  BHITOTHACTCS
HEPaBEHCTBO Xp+1 < X,

[TocnenoBaTenbHOCTD (X,) Ha3bIBACTCS HeyObleaioujell, eClii KKABIA e¢ YiICH, HadyhuHas CO
BTOPOTO, HE MEHBIIE MPEAbIAYIIEro, T.e. €CIU JUIS JIFOOOTO HATypaJdbHOTO N BBIMOIHICTCS
HEPaBEHCTBO Xp+1 > X,

Bo3spacraromue, yObpIBaromue, HEBO3pACTAIONIME W HEYOBIBAIOIIHWE IOCIIEI0BATEILHOCTH
00pa3yIoT KJIaCC MOHOMOHHBIX TIOCTIEI0BATEIbHOCTEH.

IIpenen ync/I0BOM MOCIEA0BATEIBHOCTH
PaccMoTpuM J1Be 9mCIOBbIC TTOCIEN0BATENLHOCTH — (yn) U (Xn).
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On):1,3,5,7,9,...2n—1, ..;

N300pa3uM wieHbI 3TUX M1OCIE0BATEIbHOCTEH TOUKAMU HA KOOPAMHATHOM MPSAMOM.

»

50779 1 y
—00—0—@ @ @ o
0 0,25 05 1

3aMevaeM, 4TO WICHBI MOCJICIOBATEIBHOCTH (Xn) KaK OBl «CTYHIAIOTCS» OKOJO Touku 0 —
TOBOPSAT IOCIICAOBATEILHOCTh CX00AMCA, A Y TOCIEAOBATEILHOCTH (Vn) TAKOW TOYKH CTYIICHUS
HET — 1 TOBOPST, YTO TIOCJIE0BATEIILHOCTD PACXOOUHICA.

MaremMaTHKd HE HUCHONB3YIOT TEPMHUH TOYKA CrYIIEHWsS, a OHH TOBOPAT npeoden
nocned08amenbHOCHU.

Yucno b nasvieaemcss npederom nocinedosamenvrocmu (yn), eciu 6 nobol 3apanee
8blOpanHOU OKpecmHocmu mouku b codepacumes 6ce wnenvt nociedos8amenbHOCmu, HA4uUHAas C
HEeKOmopo2o Homepa.

TTuwym max: yo—b wm |jm Y, =b umTaror Tax: mpesmen mOCIeNOBATENEHOCTH yn HPU

N—o0
cmpemileHuu N x becxoneunocmu paeen b.
Ha MMPAKTUKEC HCIIOJIB3YCTCA €IIC OAHO HCTOJIKOBAHWEC PAaBCHCTBA Iim yn = b, CBA3aHHOC C

n—o0
NPUOIKCHHBIMU BBIYMCICHUSME: €CIIM TMOCJIeI0BaTeIbHOCTh yy = f(n) cxomurcs k uumcny b, To
BBINIOJIHSICTCST TTpUOKeHHOe paBeHcTBO f(h)=b, mpudem 3T0 NpUOIMIKEHHOE pPaBEHCTBO TEM
TOYHEe, YeM OoJIbIIE N,
Heo0xonnmoe ycjioBue ¢X0AMMOCTH NMPOU3BOJIbHON YHCJI0BOI MOC/1€10BATEIbHOCTH:

Jns  Toro 4TtoOBI MOCIEAOBAaTENbHOCTh CXOJMJIACh, HEOOXOIMMO, YTOOBI OHa Oblia

OrpaHUYECHHOM.
JlocTaTo4HoOe yC10BHEe CXOAMMOCTH NOCJIeJ0BATEJIbHOCTH.

Ecnun nocienoBarenbHOCTh MOHOTOHHAa W OTpaHHMYeHa, TO OHA CXOAUTCS. (Teopema

K.Beiiepmrpacca)
CBoiicTBa cxoasiMXcsl MocJe10BaTeJIbHOCTEN

1.  Ecuu nocnenoBaTenbHOCTh CXOAUTCS, TO TOJIBKO K OJTHOMY MpEJeIy.
2.  Ecnm mocnenoBaTenbHOCTh CXOAUTCS, TO OHA OTPAaHNYCHA.
3. Ecnm mocnenoBaTenbHOCTh MOHOTOHHA U OTPaHUYEHA, TO OHA CXOJIUTCSL.

Ecau |q| >1, mo nocnedosamenvnocme y,= qn pacxooumcs.
TeopeMbl 0 nmpeaeaax l'IOC.J'Ie}IOBaTeJIbHOCTeﬁ.
. 1
L lim_=0
nN—

2.  Ecm |q| <1mo!]im q"=0

3. Ecm |jm %, =b,limy, =c, 1o

n—owo
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4.  Jlns mo00ro HaTypalbHOTO MoKa3aTelss M u moboro koddduinenra K cripaBeyinBo

k

cootnomenue: |jm — =0

n—o

5.  Tlpenmen cymmel paBeH cymme npenenos: |jm (X, +v,) =b+c

n—oo

6.  Ilpenen mpoussesneHus paBeH npousseaenuo npenenos: |jm (X,»,) = bc;

n—o0

7. [Ipenen yacTHOTO paBeH YaCTHOMY MPE/ICIIOB: ||m (X, :y,)=b:c, rae c£0.

n—o0

8.  IlocTosAHHBII MHOXHTEIH MOKHO BHIHOCUTH 32 3HaKk mpezena: |jm (kx,) = kb

N—o0

Haxoscoenue npeoenos nociedoeamenvbHoCHu:

Haiitu npenesn nocnenoBaTeabHOCTH:

1 2 5 . 2n*+3
a)Xp= — 0)Xn=——-—+3 B)lim——-—

n n n e N° 44
Pemenue: a) npuMeHUB MPABUIIO «IIPEEN IPOU3BEACHUS, TOTYUHM:

.1 .11 1 .1

lim—==Ilim(=-=)=lim=-lim==0-0=0

n—oo n2 n->© N N n—wo N n->w N

0) IpUMEHUM TPABUIIO «IIPEJEII CYMMBD» U TIOTYYHM:

lim(=— > +3)=lim = —lim = +lim3=0-0+3=3
n—wo N n n—o0 n—wo N

n n—o0
B) B HOI[O6HI>IX cnyqaﬂx HpI/IMCHﬂIOT HCKYCCTBGHHBIﬁ HpI/IeMI ACJISAT YUCIIUTCIIb U 3HAMCHATCIIb

NpoOU MOYJIEHHO HAa HAMBBICUIYIO M3 MMEIOILUXCS CTENEHb IepeMeHHOM N. B nanHoM mpumepe
2

pasiesdM  YHCIAWTENIb W 3HAMEHarelb  apobu  mowienHo Ha  n°.  Hwmeewm:

2n° N 3 94 3
. 2n2 +3 . n? n? . n 2+0 2

lim ———=1lim —; =lim =—— =—=2 (37eCh Mbl IPUMECHUJIN TPABUIIO IIPEICIT

now N°4+4 noo n N 4 n~>ool+i 1+0 1
B ) 2
n> n? n

TPOOM»).

3agaHus 1J151 CAMOCTOSITE/IbHOM PadoThI:
1.BelunicuTe npezesnsl YUCIoBOM MOCIE10BAaTEIBHOCTH.

1)Iimi2;
n%wn
2) lim ‘137}
N—o0 n
3) lim Z+%j;
Nn—o0 n n
T
N—>00 n n \/ﬁ
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2.Haiinure cymmy reomerpuueckoit mporpeccu (by), ecnu

1
Db, =3,9==; .
o =30=7 3)b, =(-1) 5_3
3n
2)32,16,8,4,2,.....
3.Haiinure 3HaMenaren» reoMmeTpuueckoit mporpeccun (by),ecnm
1)S =-10;b, =-5; 2)S =2;b, =3.

4.Peunte ypaBHEHHE, €CJIM U3BECTHO, UTO |X| <l:

DX+ X2+ X3+ x +. 4+ X" +..=4;

2)2x —4x* +8x> -16x" +...=

ool w

1 7
D=+ X+ X+ X+ X X"+ ==
X

A)2x+1+ x> = x3+x* =x° +...:%.

MMPAKTUYECKAS PABOTA Ne 44
Ha3zBanue npakTuueckoii padborsl: [ eomempuueckutl U MexaHu4ecKuti CMvicll NPOU3B0OHOU.
Henb padorbl: Ha KOHKpETHBIX NpUMEpax HAy4YUTbCS COCTABIIATH YpaBHEHHUS KacaTelbHOU U
pemaTh 3a/1a4, HCIIOJIb3YsI TEOMETPUIECKUNA CMBICI TPOU3BOTHOM.

Pe3syabrarsi:

Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymiecTtBisaTh cOOp JaHHBIX AJIsl aHAIM3a WCIOJIB30BAHUS M (HYHKIMOHHPOBAHUS
IIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie. 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPIT 03, MPII 05,
MPII 12, MPII 13, MPIT1 21, MPK 11, MPP 02.
npeomemnuie: 11PG 04, ITPy 08, TTPy 10.
3HAHMSA:
— Ilondarue o npou3BoHON QyHKIMHU U €€ CBONCTBAX.
— IlonsiTe 06 ypaBHEHUHN KacaTeIbHOM.
YMEHHs:
— Bbruncienne npou3BoHBIX (QYHKIHHA.
— CocraBiieHne ypaBHEHUE KacaTeIbHOM.
Xoxa padoTsl
esanb padoThi:
Coaep:xanue padoThbi:
[Tpoussoanas y'(xy) or ¢yHKuuH y = y(X), BBIUUCICHHAS MPH 3HAYCHHH apryMeHTa X = X,
npeaCcTaBisieT co0oil ckopocmb usmenenus Imoil Qynkyuu OTHOCUTEIBHO HE3aBHUCUMON
IIEPEMEHHOM X B TOUKE X = Xg.

B YaCTHOCTH, €CJIN 3aBUCUMOCTb MCKIY HpOﬁI[CHHLIM IIyTEM S U BPEMCHEM t npu HpHMOJII/IHCI‘;IHOM

JIBYOKEHUH BhIpaxkaetcss Gpopmyioit S = S(t), To cKOpOCTh JBHXKEHHUs B JI000H MOMEHT BpeMeHH {
ds d?s
€CTb —, @ CKOPEHHE (T. €. CKOPOCTh H3MEHEHHs CKOPOCTH) ECTb——
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IMpumep.

. 1
1. Touka nBHKETCA MPSAMOJUHENWHO IO 3aKOHY S = §t3 +2t2 -t (s BeIpaxkkaercs B MeTpax, t - B

cekyHax). HaliTu ckopocTh U ycKopeHHe IBHKEHHS uepe3 | ¢ mocie Havana JBUKCHHUS.

Penrenue:

CxopocTh IPSIMOJIMHENHOTO ABM>KEHUS paBHa POU3BOIHOM IyTH 110 BPEMEHHU:

V() ==t + 4t— 1, orkyna v(1) = 4 (w/c)

. o . d?s
VYcKopeHue MPsIMOJIMHEWHOTO JIBMYKCHUST PABHO BTOPOM MPOU3BOIHOI IMyTH 10 BpeMeHu: a(t) = i
=2t+4.
CrenoBarensHo, a(1) = 6(m/c?)
Onpedenenue kacameibHOU.
FPCIqJVIK
Kacarenbnas K rpaduxy byHKIIIN f,
muddepeHIMpyeMOll B TOYKE X0, - 93TO Mpsimas,
KacartenbHas _
K rpacuiy & Touke o TIPOXOZIANIASA Yepe3 TOUKY (xo0; f(x0)) m wumeromias
(nnm Xo) yrioBoii koaddunuent f'(xo).

VYrnoBoii ko3pdunrent umeer npsmas Buga y = kx + b. Kosdduuuent k u sBnsercss yrioBbim

KOX(QPHUIIMEHTOM 3TOH MPSIMOIA.

VYrnoBoii ko3()(UIIMEHT paBeH TaHIeHCY OCTPOro Yria, o0pa3yeMoro JSTOW MpsMOW C OChIO

abcrmcc: K =tg a=f (X,).

3/1ech yroa o — 3TO Yroi Mexay npsmoil y = kx + b U monoXuTensHbIM (TO €CTh MPOTHB YacOBOM
CTpeJKH) HampaBjieHrneM ocH adciucc. OH Ha3bIBAETCs YTIIOM HAKJIOHA MPSIMOH.

A el A Fucl A Fucs A Fucd
¥ ¥ ¥ ¥
Ay
RS>
\ v=h
e <3 o0
- / X \; c X..
Ecnmu yron HakioHa mpsmMoi y = kx + b ocTpblif, TO YIiaoBOH KO3(h(UIMEHT SBISETCS
MOJIOKUTETBHBIM uuciioM. I'paduk Bozpacraer (puc.l).
Ecniu yron HakmoHa mpsmMoii y = kx + b Tymoil, TOo yrmoBoil KOd(pQUIIMEHT SBISETCS

OTpHUIIATEeTBHBIM YnciioM. ['paduk yosiBaeT (puc.2).



Ecnm mpsimast mapayienbHa ocu abcumce, TO yrojl HakJIOHA MPsSIMOi paBeH Hymio. B aToMm ciydae
yr10-BOoH KOA(PGUIMEHT NPSIMOM TOXKE paBeH HYIIO (TaK KaK TAHI€HC HYJIS €CTh HOJb). Y paBHEHHE
npsiMOi OyZIeT UMeTh BUa y = b (puc.3).

Ecmu yronm nakmona mpsimoit paBeH 90° (m/2), TO ecTb OHa MEPINEHIUKYISpPHA OCH aOCITUCC, TO
npsiMasi 33/1a€TCsl PABEHCTBOM X = C, TJI€ C — HEKOTOPOE JACUCTBUTEIbHOE Yucio (puc.4).

YpaBHeHne kacarejbHOl K rpadpuky pynkuuu y = f(X) B ToOUKe X,:
y = f(x0) + f'(x0) (x - x0)
Aneopumm pewienus ypasHenusi KacamenvHou K epaguxy gyukyuu y = f(x):
1. Berauciuts f(xg).
2. Beruncants npoussonsie ' (x) u f'(xy).

3. Baectu HalifieHHble uncia Xxg, f (xq), f '(xo) B ypaBHEHHE KacaTeabHOM.

Ipumepl. Haiinem ypaBHeHue kacatenbHoil k rpaduky ¢ynkuuu f(x) = x3 - 2x2 + 1 B Touke
¢ abcuuccoi 2.

Pewenue.
1) Touka kacauus x, paBHa 2. Beraucoum f(x,):
flxg) = f(2) =23-2-224+41=8-8+1=1
2) Haxomum f '(x). Jlnst atoro npuMensieM popmysisl TudepeHImpoBanus.
fl(x)=(x3-2x% + 1) = 3x%- 2 - 2x = 3x% - 4x.
Tenepb, ucnonb3ys noydyeHnoe 3aauenue f '(x), serancianm [ '(xy):
f'l(xg) = f'(2) =3-22-4-2=12-8 = 4.

3) Urak, y Hac eCTh BCE HEOOXOAUMBIE JaHHbIE: Xo = 2, f(xo) =1 ,f '(xy) = 4. Iloacrasusem
9TH YMCJIa B YpaBHEHUE KacaTeIbHON M HAXOIUM OKOHUYATEIIbHOE PEIICHHE:

y = flxo)+ f'(xe)(x-x0) =1+4(x—-2)=1+4x—-8=4x—7
OtBer. y=4x—17.
Ipumep 2. Ha pucynke m3oOpaxkens! rpadpuk ¢pynkiun Y=f(X) n xacarenpHas K HEMy B TOYKE C
abcruccoil Xo. Halinnre 3HaueHne npon3BoIHON (GYHKIIUHU B TOUKE Xo.
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3nayeHne mpou3BoaHOM GyHkMu Y=f(X) B TOuke Xo paBHO TAHIEHCY yIrjia MEXIy
KacaTelIbHOW U TOJOXKUTEIbHBIM HamnpaBieHnemM ocu OX. UYUtoObl ero HalTH, BBIACIUM
MPSIMOYTOJIbHBIA ~ TPEYTOJIbBHUK, THUIIOTEHY3a KOTOPOIro JIEKHT Ha KacaTelibHOM, a KaTeThl
napajulesbHbl 0csM KoopauHaT. O003HaYMM TOUYKHU € LEIbIMU KoopauHaTaMu OykBaMu A U B - atu
TOYKH BBIJEIEHBI Ha KacaTeIbHOM:

[TpoBenem uepes Touky A npsmyro napaienbHo ocu OX, a yepe3 Touky B - mapamiensHo
ocu OY. [Nonyuum npsmoyroisbubliil TpeyroiabHuk ABC. VYron A tpeyronbHuka ABC paBen yriy
MEX/1y KacaTeJIbHOM U MOJIOKUTEIbHBIM HampasyieHueM ocu OX.

TanreHc  ocTporo  yrjiia MOpSAMOYTOJIBHOTO  TPEYroJIbHUKAa  PaBEH  OTHOIICHHUIO
MIPOTHUBOJICKAIIETO KaTeTa K npuiexaniemy. JJIMHbI KaTeTOB CYUTAEM 110 KOJIMYECTBY KIETOUEK

=11,25

.'_:I'Ll ]

Ortser. 0,25.

IIpumep 3. Haiftu yrinosoit ko3 duimeHT kacateabHON, MIPOBEAEHHOH K rpaduKy QyHKIIH

r
="

4 B rouke ¢ abcrmccon Xo=1.
Pemenne. Haxonum npousBoHyto_QpyHKIIMH
4 !
: T :

Ty 3

.f I-.'EI.:I - - == 'EI
4
. ffi)=1=1

Torga npu xp=1 3HaueHue npousBogHo pago J 1) = 1 =
Ortcronia mosry4aem, 4To yriioBoi Kod(pPuIMeHT KkacaTeabHON B TOUKE ¢ abcuuccon Xo=1 paBeH

= (1) =1

OTtser. 1.

Mpumep 4. [psamas y= 8x-5 mapamrenpHa KacaTenbHOW K TpaduKky (QyHKIHH y=X2 +7X +7.
Haiinure abcruccy TOYKM KacaHUsI.
Pemenne. VYcnoBueM mnapauieNbHOCTH JABYX INPAMBIX SBISETCS PAaBEHCTBO HX  YIVIOBBIX
k03 hureHToB, cienoBarenbHO K=8. YTioBoi KOAQQHUIMEHT KacaTeIbHON — 3TO €CTh 3HAYCHUE
MIPOU3BOIHON (DYHKIIMU B TOUKE Xo.
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f ’(Xo) = 2Xo+7 =8, 2Xg = -1, Xo = -0,5.
OtBet. -0,5.
33}13]'"/"1 OJIsA CaMOCTOATEJIbLHOM paﬁOTBI:

Bapuanr 1

‘ Bapuanr 2

3aganne Nel. CocraBbTe ypaBHEHHE KacaTelabHOM K rpaduky Gyukiuu Y=f(X) B Touke Xo.

1 4
yzzx —3x,x0=1

1
—x*—3,x,=1

y:8

3anganue Ne2. Haiitu yrioBoit KO3 pHUIMEHT KacaTelbHOM|, IpOBeIeHHON K rpaduKy pyHKINUU B

TOUYKE Xo

y=2x+7Inx, Xo=14

y=6x+4sinx, xozg

3aganne Ne3. [Ipsimas napasiesibHa KacatenbHoO# K rpaduky Gyukiun y=f(x). Haiinure abcrmccy

TOYKHU KaCaHUs.

y=3x-2, y=-X -12x+5

y=5x, y = 2x*-8x-3

3ananue Ne4.

Teno maccoil 25 Kr ABMXKETCS NPSIMOJIMHEWHO

no  3akony s =In(1 + t?). Haiitu

my2
KHHETUYECKYI0 dHepruro tena (E = - ) depes

2c mocJie Havaa JABHIKXCHMUA.

3apanue Ned.
MaxoBHUK, 3a/IepKUBACMBIH TOPMO30M,
noBopauuBaeTcs 3a t ceKyH/ Ha yrom o

= 2t — 0,04t?(pao). Onpenenure YrioByio
CKOPOCTh BpAIllEHUS MaXOBHKa B MOMEHT U =
12¢ W BBIACHHTH, B KaKOH MOMEHT MaxXOBHUK

OCTaHOBHTCH.

3ananmue Nes.

Ha pucynke n3o00paxén rpaduk ynxiun Y=f(X) u kacaTenpHas K HEMY B TOYKE ¢ aOCIIUCCOM Xo.

Haiinure 3Hauenne npousBoqHoi Gynkuuu f(X) B Touke Xo.

ya
/"‘"'-u.
\ |/
\,,24""###
e |
amar
X, o 1 [x

F M

/

/

178

Y

ITPAKTHYECKAS PABOTA Ne 45
Ha3Banue npakTuyeckoi padorsl: /lpumenenue ocCHOBHBIX npasul Oug@epeHyuposarus.

He.]'lb paﬁoTbI: 3aerHI/ITL HaBBbIKHW BBIYHUCJICHUA NPOU3BOJHBIX, HUCIIOJb3Yys OCHOBHBLIC IIpaBHJIa

Qg QepeHIpOBaHUs.

Pe3yabTarsi:

Dopmupyemovie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):

IIK 2.3. OcymecTBisaTh cOOp AAHHBIX JUIS aHAJIW3a HMCIOJIB30BAaHUS U (YHKIMOHUPOBAHUS

MIPOTPAMMHO-TEXHUUECKUX CPEJCTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie. 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPIT 03, MPII 05,

MPII 12, MPII 13, MPII 21, MPK 11, MPP 02.
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npeomemmnsie. 11P6 04, [TPy 08, ITPy 10.

3HaHuA: [loHsaTre o npon3BoaHON QyHKIMM U €€ CBOWCTBAX.

yMeHus1: Beruricienre npon3BOIHBIX (YHKITUIH.
Xopn padoThl:

Onepauys HaxXx0oXJIEHUS [POU3BOAHOM HasbiBaeTcs Au(depenuupoBanueMm. [lpu
BBIMIOJIHEHUM 3TOM  omepanuu 4YacTo MPUXOJUTCS paboTaTb € YacTHBIMH, CyMMaMmy,
npousBefeHusAMU (QyHkuuil. Mcxons u3 ompezneneHus NpOM3BOJHON, MOYKHO BBIBECTH IpaBHIIA
muddepernupoBanus, odaerdaromniie 3Ty padory. Ecau C — mocrostaaoe yucio u f=f(x), g=g(x)
— Hekoropele audpdepeHuupyemble (QYHKIMHM, TO CHpPaBEJIMBBI CIEAYIOUIME HNpasuia
oughghepenyuposanusi:

. C =0

. =1
(f+9)=f+d
. (f9)= f g +fg
(Cf) =

( f ) _ f g-fdg

. \g @20

IMpumep 1. Haiinure npon3BoaHyo0 QyHKIHH:

1) y=x"+x>; 2) y=x8(2x +x*); 3) y_;(Li.

Pemenue IHosicuenusn
1) y'=(x"+x3)"=(x")+(x*) =7x°® +3x°. B 3amammm 1 wmamo Haiith

2) y' =0 2x +xM)) =(x%)" - (2x+ x*) +x® - (2x+x*); B I
dopmyne (U+V—W)' =u"+V'—=w';
Vunreisas, uto (x*)'=8 x';

, , \ , B 33aJaHUU 2 — TPOHU3BOJHYIO
(2x +X7)'=(2%)" +(x")'=2-X"+4X" =2 +4X", nmeem npomsBeneHus (W) =u'v+uv’;, B
y'=8x"(2x +x*)+ x® - (2+4x%)=16x" +8x'"+2x® +4x'' = zamammm 3 — [OPOHM3BOIHYIO
8 ll NERT Y
=18x" +12x YacTHOTO (E)': uy Zuv (v#0).
, X+2,, (X+2)"-5-x)-(x+2)-(5- x) v v
3) y=(=)=
5_x (5-x)? Taxoke B 3aganusax 1 u 2 cnenyer
UCIOJIb30BaTh bopmyy

YuursiBas, 4To
(Xx+2)'=X'+2'=1+0=1, (5-X)'=5'—x'=0—1=—1, umeem X =MX
1 (6-x)-(-D-(x+2) _5-x+x+2 7 uTo npu BBIYHMCIIEHUH
(5-x)? G-x)?  (-x)° NPOU3BOJHON ~ 2X  MOCTOAHHBIH

MHOXUTENb 2

"' a B 3amaHMM 2 ydecTs,

MOKHO  BBIHECTM  3a  3HaK
IIPOU3BOJHOM.

Tpumep 2. Beruncimte 3Hadenne npousBoaHoi ¢pynkmun f (X) =X —5JX B TouKax x =4 u x =
0,01.

Penrenne IHosicHeHust
JIns HaxoKIeHusl MPOU3BOJIHON B YKa3aHHBIX
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5

f/(x)= (X2 =5x)"=(x?)' =5(v/x)' =2x - ——.

2/x

5 5 .3
f'(4)=2-4-——=8-"=6",

@ 2J4a 4 4
£(0,0)=2.001-— > =0,02——> =

2-01

2,/0,01
5

=0,02——2 =0,02-25=-2498.

TOYKAax JIOCTATOYHO HAWTH NPOW3BOJIHYIO
GyHKIMH U B TIOJy4EHHOE
BBIPQ)KEHUE TOJICTAaBUTh 33aJaHHbIC 3HAYCHUS

JTaHHOU

aprymenTa. lIpu BplUMCICHUM TPOU3BOAHOU
CIIEAyeT YYECTb, 4YTO 3aJaHHYI0 pPa3HOCTb

MOXHO paccMaTpHBaTh, KaK aareOpandecKyro
CyMMY BBbIpaXEHUI X u (—5\/;), a mpu
HAaXO0XJECHUH MPOU3BOTHOMN (—5\/;) 3a 3HaK
MMOCTOSTHHBIH

MPOU3BOJHOM  BBIHECTH

MHOXHTENB ( - 5).

Hpumep 3. Haifnure 3HaueHus X, IpH KOTOPHIX pon3Boanas Gpynkmuu f (X)=x* —32x pasHa 0.

Pemrenne

f'(x)= (x* =32x)'=(x*)"—(32x)'=4x°> -32.
f'(xX)=0. Torma 4x%-32=0, x> =8,x=2.

OrtBer: x = 2.

3agaHus 1J151 CAMOCTOAITEIbLHON padoThI:

IMosicHeHus
UT0OBI HATU COOTBETCTBYIOIINUE 3HAYCHUS X,
JOCTATOYHO HAWTU MPOU3BOJHYIO JaHHOU
GyHKIIUHM, TPUPABHATH €€ K HYIIO U PEIIUTh
MOJIy4YEHHOE YpaBHEHUE.

1 Bapuasr.
1. . HajiguTre npou3BoJHbIE CJeYIOIIUX PYHKIMIA:

1. y=4x3+%x2+3
2. y=%x5+ix4—3xz+9
3. y=02x3-3)(2x3-1)

2. HaiiTn npon3BoAHYI0 PYHKIMH B TOUKe X :

1) y=3x%x, =1;
2) y =C0SX, X, :%;

. T
3) y=-2sinx,Xx, :Z;

4) y:2+\/§,x0=4.

3. HaiiguTe npou3BoaHy0 GyHKIUN, NpuBeas ee K Buay K- x":

2 1
1) y=3x’x%;2) y=7;3) y =

DY

X5

:ﬁ.

4. Hcnoan3ys (popmyay Npou3BOAHONH CYMMBbI, HAWIUTE MPONU3BOIAHYIO OT (PYHKIIUM:

1) y:x2—5x+£;
X

2) y= x(x2 —5X +1);

x® —5x% +1x
3) y=2 X TX
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5. Hcnoan3ysi popMyabl NpoU3BeAeHNsI H YACTHOT0, HAWUTE MPOU3BOAHbIE PYHKIIMIA:
1) y=Xcosx;

X2

1+X

2)y=

2 BapuaHnr.
1. HaiinnuTe NpoU3BOIHBIE CIeTYIOIMNX (PYHKIHIH:

1. y=4x3 +%X2+3
2. y=§x5+ix4—3xz+9
3. y=(2x3-3)(2x3-1)
2. HaiiTu npou3BoHYI0 QYHKIUH B TOUKE X :

1) y=2x%x, =—1;

2) y=sinx,x, =

Wy

3) y=-2cosXx,X, =%;

4) y:1+2\/;,x0 =9.

3. HaiiguTe npou3BoaHy0 QyHKIUHK, NpUBeas ee K BuIy K- X":
6

1) y=2x-x*;2) y= 3 ; 3) y=i'4) y="
Y= 2x*’ 156
4. Hcnoun3ys ¢opmyy NPOM3BOJIHON CyMMbI, HAiiNTe NPOU3BOIHYIO OT (PyHKIMU:
1) y=x°+4x> —iz;
X
2) y= x(x3 +4x° —1);
x° +4x* -1

5. Hcnoan3yst popmyJibl npou3BeAeHUsI M YACTHOI0, HAli/iNTe MPOU3BOIHbIe PYyHKIIMIA:
1) y=xsinx;

X

2) y=

1+x2

IHPAKTHYECKAS PABOTA Ne 46

Ha3panue mnpakTuuyeckoidi padoTbl: BouiuucieHue NpouU3BOOHbLIX OCHOBHBIX INEMEHMAPHBIX
@yHryuil.
Henpr paGorbl: 3akpenuTh HABBIKM BBIUMCICHUS] TMPOU3BOAHBIX OCHOBHBIX 3JIEMEHTapHBIX
GbyHKIHI.
Pe3yabTarsi:
Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 2.3. OcymectBisaTe cOOp OaHHBIX JUIs aHAIW3a UCIOJb30BaHUS M (PYHKIIMOHUPOBAHUS

MIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie. 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPIT 03, MPII 05,
MPII 12, MPII 13, MPIT 21, MPK 11, MPP 02.
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npeomemmnsie. 11P6 04, [TPy 08, ITPy 10.
3HAHUA:
— IlonsTHe 0 mpou3BoIHON QYHKIIUU U €€ CBOHCTBAX.
— Tabnua mponu3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHH.
yMeHusi: Beruuciienre npou3BOHBIX (YHKIIHIA.
Xox padoThI:

Taonuua npouszeoonvix

Ne Ne
Ne 1/
[IpousBoana Oynkum | [IpousBoana [IpousBox
1| DyHKIUA / n | Oyuxkuus
g S A Has
/ I
11
C- 1
1 0 7 e e 13 ctg x -—=
IIOCTOAHHAA SIN™ X
2 n n- 8 I(())ga ) 1 L 14 | arcsin x =
X nx (0<a=#1) xIna 12
1
3 X 1 9 In x — 15 | arccos X - -
1-x
4 ) L 10| i 16 t 1
2 — sin x COS X arctg x
Jx=x? 24/x g 1+ x?
1 1 ] 1
5 —=x" -= 11 | cosx —sin x 17 | arcctg X -—
X X 1+X
6| a,@=>0) a‘lna 12 tg x 1 18 Ig x 1
’ g cos? x g xIn10

3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:

Bapuant 1 Bapuanr 2
Haiigure npousBoiHyto GyHKIIMI Haiiaure npon3BoaHy0 QyHKINU
1)y = 4x% — 10x2% + 6x + 2 1)y =3x>-20x2+8x+1
2)y =sinx 2) y = cosx

2x+1 2x—3
3)y= x—3 3)y= x+1
4y =3Vx3 4)y = Vx?
5)y =5* 5y =28*
6)y =2x—1 6)y =4x — 4
Ny=x3—6x*+9x—11 7)y=x3—5x%+3x—15
8)y =x716 8)y =x71°
9) y =log, x 9) y =logg x
10)y = (x3 —4x®)(x2 = 7) 10)y = (x3 + 3x%)(x2 — 8)
1)y == 1)y ==
12) y = 2¥ —log, x 12) y = 5% —log, x
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13) y=Inx+5lgx 13) y =Inx +8lgx
14)y = 6x8 — 6Inx + 3logs x 14)y =2x8 — 7Inx + 4log, x
15)y =4 cosx-9* 15) y = 5sinx - 4%
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ITPAKTHYECKAS PABOTA Ne 47
Ha3BaHue npakTu4eckoi padorbl: Buiyucienue npou3go0HbIX CLOHNCHBIX QYHKYULL.
Lesan padoThl: 3aKkpenuTh HABBIKKA BRIYUCICHHS TPOU3BOIHBIX CIOXKHBIX (DYHKIIUH.
Pesyabrarnl:
Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJS aHAIM3a WCHOJIb30BAHUS M (DYHKIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPI1 21, MPK 11, MPP 02.
npeomemmnsie. 11P6 04, TPy 08, ITPy 10.
3HAHUA:
— Tlonstue o mpon3BoaHON GYHKINU U €€ CBOWCTBAX.
— Tabnua mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHI.
— Tlondartue o cI0XKHOM (PYHKIMU U TPOU3BOJAHOM OT HEE.
yMeHusi: Beruucienrue npou3BOIHBIX CI0XKHBIX (PYHKIUH.
Xon padorhl:
[Tycts y = y(u) 1 u = u(x) — muddepenuupyemsie pyaxun. Toraa croxnas Gyskus y = y(u(x))
ecTb Takke auddeperuupyemas GQyHKIHS, TpUIEM

— !
y'x_y'u'ux

3TO MpaBWIIO PACHPOCTPAHSIETCS HA HEMOYKY M3 JI000T0 KOHEYHOro yucia AudQepeHInpyeMbIx
GYHKIUH: HPOU36OOHAS CNLOMNCHOU (YYHKUUU PAGHA NPOU3BEOCHUI0 NPOU3BOOHBIX (YyHKyuUll, eé
COCMagnAIOUUX.

IIpumepsr:

1. y(x) = In(x® — 3x* + 4x)

1

! = 3 _ 2 I, 3 _ 2 I _ 2 _
y(¥) = (In(x* = 3x* + 4x))" - (* = 3x* +4%)' = S———(3x* —6x+4) =
3P —6x+4
T x3 — 3x2 + 4x
2. Y(X) — earccosx
! — (parccosxy/ , 1 — _arccosx . [ _ 1 _ _earccosx
y'(x) = (e )’ - (arccosx)’ = e ( —1—x2) = -

3. y(x) = sin(Invx)
y'(x) = (sin(Invx))" - (Invx )" (Vx )" = cos(Inv’x) - % : % = _COS(ZIZ VX)

4.y(x) = InVsinx

y'(X) = (Invsinx)’ - (v/sinx)" - (sinx)’ =

1 1 1 1
. * COSX = — * coSsX =-1gXx
Vsinx 2vsinx 2sinx 2 9

5. y(x) = arctgln2x
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1
1+(In2x)?2

-(In2x)" - (2x)" = — L1 . 1.2= !

1+(In2x)?2 " x ~ x(1+In22x)

y'(x) =
6.y(x) = (6X° - +5)’

y(x) = (6x*— 2x*+5)?

Y'(X) =2(6x2 — 2x7*+5) - (6x% — 2x™+5) ' = 2(6x% — 2x*+5) - (12x+8x™°) =
= (12X - 2+45) - (12x + =)

3ajanus 1J151 CAaMOCTOATEILHON padoThI:

| BapuanT
Brruucnuts npon3BoAHYHO: Il BapuanT
X 12 Brruucnuts npou3BOAHYIO:
1) y=|=+2 < 16
_ 1) y= (— + 6)
2) y=sin(5-3x) 4
3) y=+15-7x 2) y=cos(5-3x)

3) y=4/42+05x

BpruuciauTh NpOU3BOAHYIO B TOUKE X, !

Brerauciouts IPOHU3BOHYIO B TOUKE X, :

4) y=sin 7 _ox xozl
6 12 (7 _
4) y=sin| —+2x Xg=-—
7 6 12
5) y=tg6x Xg= —
24 T
5) y=ctgbx Xg=—
6) y=-cos T _2x X, =2 24
3 ° 3

. (T T
6 =sin| ——2X X, ==
) y-sifZ-) =

IHPAKTHYECKAS PABOTA Ne 48
Ha3panue npakTuyeckoii padorbl: Mccrnedosanue ¢hynkyuu Ha moHomouHocms. Onpedenenue
IKCMPEMYMO8 PYHKYUU.
Hean pabdoThl: popMuUpoBaHHUE YMEHUHN UCCIIENOBATh (PYHKIIUIO HA MOHOTOHHOCTb.
Pe3yabTarsl:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— IIK 2.3. OcymectBasaTe cOOp NaHHBIX ISl aHAJIU3a HCIOJIb30BAHUSA W (YHKIIMOHHPOBAHUS
MIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie. 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPIT 03, MPII 05,
MPII 12, MPII 13, MPIT1 21, MPK 11, MPP 02.
npeomemnsie: 11P6 04, 1Py 08, 1Py 10.
3HAHUSA:
— Tlonsartue o npou3BoHON QyHKINHU U €€ CBONCTBAX.
— Tabnuma npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH.
— TlonsiTe 0 MOHOTOHHOCTH (DYHKIIHH.
ymenusi: OnpezeneHue HHTEPBaIOB MOHOTOHHOCTH.
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Xox pabdoThI:

Bo3pacmanue u yovieanue ¢pynkyuu

Oynkius y = f(x) Ha3bIBaeTcs gospacmaroujell Ha TPOMEXyTke a < x < b, ecnm mis
TMOOBIX X1 U X, , NPUHAAICKAMUX ITOMY HPOMEKYTKY M TaKHX, 4TO X; < Xp, MUMEET MECTO
HepaBeHCTBO f(xq) < f(x3).

Oynkius Yy = f(x) Ha3pIBaeTCs yoOwvleawwel B TPOMEKyTke a < x < b, ecnu ais
TOOBIX X1 U X, , NPUHAAICKAMUX ITOMY HPOMEKYTKY M TaKHX, 4TO X; < Xp, MUMEET MECTO
HepaBeHCTBO f(xq) > f(x,).

Kak Bo3pacraromme, Tak W yObIBarome GYHKIUU Ha3bIBAIOTCS MOHOMOHHLIMU, A
MIPOMEXYTKH, B KOTOPBIX (DYHKIIUS BO3PACTACT WU YOBIBACT, - NPOMENCYMKAMU MOHOMOHHOCHU.

Bospacranue u yosiBanue GpyHkun y = f(x) XxapakTepusyercsi 3HaKOM €€ IPOU3BOIHOM:
€CIIi B HEKOTOpOM mpomexyTke f'(x) > 0, To QyHKIUS BO3paCTaET B ITOM [IPOMEXKYTKE;
ecii B HeKOoTopoM mpomexyTke f'(x) < 0, To hyHKIUsS yObIBAET B 3TOM IIPOMEXKYTKE.
IIpumep 1. HaiiTu mpoMeXyTKu MOHOTOHHOCTH CJICAYIOMIMX (YHKIUI:

a) f(x) =x2—8x+12

0) f(x) =x3—6x%+4

a) Haxomum npousBomnyio: f'(x) = 2x —8,umeem 2x —8 =0 < x = 4.
[Tocnenytroiue paccykaeHus IPEJCTaBUM B TaOJIHIIE:

X —o<x<4 4 4<x<oo
f'(x) _ 0 +
J16) N 7

Takum oOpa3oM, naHHast PYHKIUS B IPOMEXKYTKe —00 < x < 4 yObIBaeT, a B IpOMEKyTKe 4 < x <
00 BO3pACTaeT.

6) f'(x) = 3x2 — 12x, (3x% — 12x = 0) = [i = 2
CocraBuM Ta0IHILY:

X —o<x<0 |0 0<x<4 4 4<x<oo
76 ¥ 0 : 0 +
f(x) 7 \ 7

Urtak, B mpoMexyTkax —oo < x < 0 m 4 < x < 0o (yHKUHUS BO3PACTAET, a B IpoMexyTke 0 < x <
4 - yObIBaeT.
3agaHus 1J151 CAMOCTOSITE/IbHOM PadoThI:

Bapmuanr 1
1. Ha pucynke u3o0paxkeH rpaduk npousBoHoi GpyHkuuu f(x), onpeaeneHHol Ha HHTEepBaie (-
2;12). Bamuimure mpoMeKyTKH Bo3pactanust Gyakimu f (x).
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Pucynok 1 — I'paduk npousBoanoii hpyHkmmu f(x).
2. Haiit mpoMeXyTKd MOHOTOHHOCTH ()yHKIIHUU:
a) f(x)=x?—-2x+1

0) f(x)=x3+2x>—-7x+4
B) f(x)=x+ﬁ

Bapuanr 2
1. Ha pucynke u3obpaxeH rpaduk npousBoaHoi GpyHkuuu f(x), OnpeaeneHHol Ha uHTepBaie (-
10;2). 3amummre mpoMeKyTKH Bo3pactanust Gpyukimu f (x).

Pucynok 2 — I'paduk npousBoaHoit GyHkun f(x).

2. HaiiTu npoMeXyTKu MOHOTOHHOCTH (DYHKIIMH:
a) f(x)=x?—-3x+2

0) 2.f(x) =x3+x?>—-5x+8

B) f(x)=x+x—i1

MMPAKTUYECKAS PABOTA Ne 49
Ha3Banue npakTudeckoii padorbl: Mccredosanue ¢hynkyuu ¢ nomouybo npou3e00HOU.

IIe.m, paﬁoTLI: Ha KOHKPCTHBIX MpUMEpaxX HAYUUTHBCA HCCICAOBATH (I)YHKI_[I/II/I C IIOMOIIbIO
HpOI/I3BOI(HOI71 1 Ha OCHOBC UCCIICAOBAHUSA CTPOUTDH Fpa(l)I/IKI/I.
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PesyabTarsl:

@Dopmupyemvie rnemenmot IIK (npoghpeccuonanvno opuenmupogannoe cooepiicanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJS aHAIM3a WCHOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEICTB KOMITBIOTEPHBIX CETEH.
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.
npeomemnusie. 11P6 04, [TPy 08, ITPy 10.
3HAHMSA:
— Tlonstue o mpon3BoaHON (GYHKINU U €€ CBOWCTBAX.
— Tabnuia nponu3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.
— Tlonstue 06 3xcTpeMymax (pyHKLUH, TOUKaX Mepernda, aCUMITOTAX.
ymeHusi: HaxoxxaeHne 3KCTpeMyMOB, TOUYEK Iepernda, acCUMNTOT (PYHKIIMH U MOCTPOCHHE
rpaduka.
Xon paboThl:
Obwas cxema uccnedosanus PyHKyuu u nocmpoenue eé 2paguxa.
1. HaiiguTe o6sacTh onpeaencHus QyHKIIHH.
Hccnenyiite GyHKIMIO HA YeTHOCTb UM HEYETHOCTb.
Haiinure Touku nepeceuenus rpaguka GyHKIHUN C OCSIMA KOOPAUHAT.
HaiiauTte npoMexyTKH 3HaKOIIOCTOSIHCTBA.
Haiinure npomMexyTku MOHOTOHHOCTH (DYHKIMH, €€ SKCTPEMYMBI.
Haiinute nmpoMexxyTKu BRITYKIIOCTH rpaduka QyHKIHMH, €€ TOUKU mepernoa.
[Moctpoiite rpaduk HyHKINHU, UCHONB3YS MOIYUYECHHBIE PE3YIIbTAaThl NCCIICIOBAHMUS.

NoO A ®N

IIpumep:
Iocrpouts rpaduk Gpyaximu y = x3 — 6x2 + 9x — 3.
1 D(y) =R;

2. JlanHast GyHKIMS He SBJIAETCS HU YETHOM, HU HEUETHOM; KPOME TOr0, OHA HE SBIISIETCSI
MIEPUOINUYECKON;

3. Haiinem Touky nepeceuenuisi rpaduxa ¢ ocbto Oy: mosoras, uto X = 0, nomyuum y = —3. Touky
niepecedeHust rpaduka ¢ ocbto OX B JAHHOM CITy4ae 3aTpy/IHUTEIBHO.

4. Haiinem npomMexyTk MOHOTOHHOCTH (DYHKIIMH €€ SKCTPEMYMBI M IIPOMEKYTKH 3HAKOTIOCTOSHCTBA
C IIOMOILBIO ITPOU3BOIHOM:

a. Haiinem npomssomayto: y/ = 3x? — 12x + 9.

0. y/ =0 - 3x* —12x+9 =0 — x = 1 ux = 3. OTMeTHM JJaHHBIE TOUKH Ha YHCIIOBOH

MPSIMOM U OIIPEIETMM MPOMEKYTKH BO3PACTaHUSI U YObIBaHUS (DYHKIMU:

e N/ \ /”'“ H\ X
v ] » ? '.'.' _1"

Touku x=1 u x=3 genar obnactb onpeaeneHus QyHKIUU Ha TPU MPOMEKyTKa: —oo <x < 1,1 <
x <3,
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13 < x < oo, Brpomexyrkax —0 < x < 1u3 < x< oy’ >0, T. e QyHKIHUI BO3PACTAET, a B
npomexytke 1 < x < 3y/ < 0, T. e QyHKIMs YObIBACT.

[Ipu nepexoze uepe3 TOUKy X=1 MpoU3BOIHAS MEHSET 3HAK C IUII0CA HA MUHYC, a IIPH MEePeXoe
4epe3 TOUKy X=3 — C MHHYCa Ha IUTIOC. 3HAYHT Vigy = Y(1) = 1, Ypin = y(3) == 3.

5. Haiinem BTopyio npoussoanyio: y// = 6x — 12;6x — 12 = 0 - x = 2. OTMeTHM JaHHYIO
TOYKY Ha YHCJIOBOW MPAMOI 1 UccienyeM (QyHKIMIO Ha BBITYKJIOCTh M BOTHYTOCTb:

Y//Y

—>

A\
Touka x=2 nenut %6JIEICTB/OI-I}CII€JI€HI/ISI (ngKLII/II/I HaMpOMemwKa —o<x<2
12 < X < o B nepsoMm u3 mux y// < 0, a Bo Bropom y// > 0, T. €. B IpoMexKyTKe —00 < X < 2
KpHBasi BBITYKJIA BBEPX, @ B MPOMEXYTKe 2 < X < 00 BBIIYKJIA BHU3. Takum 00pa3oM, ToUKa
neperuba (2; —1).
6. Hcnonb3ys noaydeHHbIE JaHHbIE, CTPOUM TpapuK QyHKITUH:

yﬂjh

(LY

A :

v

(0;-3)Y (3:-3)19

3agaHus 1J151 CAMOCTOSITE/IbHOM PadoThI:
HccnenoBath GyHKIIMY U IOCTPOUTH UX IpadUKH:

1 eéapuanm 2 eéapuanm

y=x?+5x+4 y=—x*+2x+15

y=3x3—x

y=2x34+3x* —12x—10

y=—-x>+x

y=x3—6x*+16

Ml

Ml

y=x*—5x*+4 y=—-x*+8x*+9

HPAKTHYECKAS PABOTA Ne 50
Ha3Banue npakTuyeckoii padoTbl: Dusuueckuii CMbICI NPOUIBOOHOU 6 NPOYEeCcCUOHAIbHBIX
3a0ayax mexHoI02U4ecko2o npopus.

Henawb padorel: HayunThcs pemars 3a1auu Ha IPUMEHEHHUE TPOU3BOTHOM.
Pe3yabTarsi:

Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepiricanue):
— TIK 2.3. OcymectBnsaTh cOOp TaHHBIX IS aHATW3a UCHOJIL30BaHUS M (PYHKIIMOHUPOBAHUS
MPOrpaMMHO-TEXHUUECKUX CPEACTB KOMITBIOTEPHBIX CETEH.
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memanpeomemnswie: 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, I1P6 04, TTP6 06, ITP6 14, ITPy 08, I1Py 10, [Py 16, TPy 18, TPy 19.
3HAHMS:
— IlonsTHe o mpou3BoIHOM QYHKIIUU U €€ CBOHCTBAX.
— Tabnuma npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.
YMEHHs:
— Beluncienue npou3BOIHBIX.
— HaxoxneHnue 3KCTpeMyMOB (DyHKIIHH.
Xopn padoThr:
1. IlpumeHeHHe MPOU3BOIHOI B PpusuKe.

Qu3uueckuil CMbICT BPOU3BOOHOU: NPOU3BOOHASL €CIb CKOPOCHb USMEHEHUSl (DU3UYLEeCKOLlL
BENUYUHDL.
Ipumep 1. HaiiTu MrHOBEHHYIO CKOPOCTb ITPH CBOOOTHOM TaJICHUH.

gt

Pemenne. 3akoH CBOGOJHOrO NajeHMs HMeeT BHA X = 2 MrHoBeHHass CKOpOCTb IpH

CBOOOJHOM MAJ€HUH PABHA: Uy = X', T.€. Uypy = Ot.

Ipumep 2 . Ilycte Q=((t)- KOIMYECTBO DICKTPUYECTBA, MPOTEKAIOIIEE Yepe3 IMONEpeuHOe
CedyeHue MpoBOHMKA 3a Bpems {. Haiinem cuimy Toka B TaHHBI MOMEHT BpeMeHH |

Pemenne. Cuna moka ecmv npouzeoonas om Koauuecmea 31eKmpuiecmed, KaK QYHKyuu om
gpemenu, m.e. | = Hmoi_? =q'(t),

IMpumep 3. Ilycte IaH HEOTHOPOIHBIA CTepXKeHb JUIMHBI |, M =m(X)- Macca 4acTH CTEpXKHS
JUIMHBL X (OOMH M3 KOHIOB CTEpXHS NPUHHMMAaeTcs 3a Hayano otcuera). Halinem nuHeliHyro
IUIOTHOCTB CTEPKHS B JAHHOM TOYKE X.

Pemenne. Jluneiinas nnommocmes cmepcns 8 OAHHOU MOYKe eCib NPOUBOOHAS MACCHI CIEPIHCHS

. Am
Kax gynkyuu om e2o Onunsl: p = lim o m’(x),
Ax—0 AX

IInoTHOCTB CTCPIKHA €CTh CKOPOCTb U3BMCHCHU S MACChl YaCTH CTCPIKHA KaK CI)YHKI_II/II/I €ro AJINHBI.
Pewienue ¢M3MUECKMX 3(10(1‘!, CBA3AHHBIX C HAXO0NCOCHUEM CKopocmu, YyCKOpeHusa u m.o.

Ipumep 4. JlaHO ypaBHEHHE NPSMOJIMHEHHOro IBIKEHMS Tema: S=3t° +2, rae S- myTs,
npoiiieHHbIN TenaoM, M; t- Bpems, ¢. Haliure ckopocTh Tena B MOMEHT BpeMeHH t=1 C.

Pemenne. CKOpOCTh 3TO MPOM3BOAHAS TYTH 1O BpeMeHH. 3Haunt: V =S =6t Iloxcrasus
3HaueHue Bpemenu nonyunm: V (1) =6m/c

Ipumep 5. Touka ABMKETCS 1O 3aKOHY S =%t4 + %tS + %tz + 2. Haiit cKOpoCTb M yCKOpEHHUE

yepes 2 ¢ rociie Havyasa JIBWKEeHU (IBUKEHHUE CUNTATh MPSIMOIMHEHHBIM).
Pemenne. CKOpPOCTH 3TO MNPOM3BOAHAS IIyTH MO BpeMeHH. 3mHauut: V =S =t° +t% +t.
[ToacraBuB 3HaueHue BpeMenu noayuum V (2) =16 m/c
Mpumep 6. Teno aBuKETCH npsMonuHEiHO 1o 3akoHy S(t) =1+t +t°. HaiiTu ero kuHeTHUECKYIO
SHEPTHIO Yepe3 S ¢ mociie Havana JBUKEHMs, €CIIM Macca Tela 3 KT.
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Pemenne. dopmyna HaxoXAEHUS KUHETHYECKOM sHeprum: E, = .Haiinem ckopocTh Tena.

V =S =2t +1,V(5) =11.Kuneruueckas sHeprus Tela COCTABUT: E, = L;.Zl =1815.
Pewienue yxonomuueckux 3a0au ¢ ROMOWLbI0 RPOU3BOOHOIL.
IIpumep 1. BeibpaTts onTuManbHbIi 00beM npou3BocTBa N dupmoit, GyHKIMS TPUOBLUTH KOTOPOM
MOJKET OBITh CMOJIEJIMPOBaHa 3aBUCHMOCTRIO: F(Q) = q2 - 8q + 10.
Pemenne: OntuManbHbli 00bEM NMPOU3BOJACTBA €CTh MPOM3BOAHASA OT (PYHKUMU MPUOBLIH, T.€.
N = F(q)
F'(9) = R'(q@) —C'(q@ =29 —8=0 > qexer = 4
[pu q < Qextr =4 — F'(q) < 0 u npuObuib yOBIBAET
IIpu g > Qextr =4 — F'(q) > 0 u npuObLIbL BO3pacTaeT
IIpu ¢ = 4 npuObUIb IPUHUMAET MUHUMAJILHOE 3HAUYEHHUE.
3aganus 1J151 CAaMOCTOATEILHON padoThI:
1Bapuanr.
1. Jlano ypaBHEHHE MPSMOJMHEHHOTO IBUKEHUS Tena:,S:2t3-8t+2, rae S- myTh, MPOUICHHBIN
TesoM, M; t- Bpemsi, ¢. Haliure ckopocTh Tella B MOMEHT BpeMeHH 1=3 C.

2. Touka JBMKETCA MO 3aKOHY S = %t“ el o Haitm CKOPOCTb U YCKOpEHHeE uepes 3 ¢

1ocJyIe Havaia ABMKEHUS (IBIKEHUE CUYMTATh MPSMOIHMHEHHBIM).
3. Ilycts Q=t° - 4t +8- KONMYECTBO SIEKTPHUECTBA, MPOTEKAIOMIEE Yepe3 MONEPEUHOe CeUCHIE
npoBOAHMKA 3a BpeMms . Halinem cuity Toka B JaHHBII MOMEHT BpeMenu 1 =2c.
4. IlycTh 1aH HEOJHOPOIHBIH CTEpKEHb JJIMHBI |, Macca HEOIHOPOTHOTO CTEP)KHS MEHSETCS IO
3akoHy: M=2x° -8x +12. HaiiT JHHEHHYIO IIIOTHOCTh CTEPIKHS B JAHHOM TOUKe X =4
5. TlpuObuib (QuUpMBI 3aaHa 3aBUCMMOCTBIO: F(q) = 4q% — 4q + 12. Haiitu onTuMaibHbIHi
00bEM npousBoacTBa N GupMBL.
2 BapuaHT.

1. JlaHo ypaBHCHHE NPSIMOJIMHEHHOTO JIBFOKCHUS tema:,S=3t°-5t+2, rme S- myTh,

MpOHEHHBIN TenoM, M; t- Bpems, ¢. Haiinute ckopocTh Teiaa B MOMEHT BpeMeHu t=4 C.

2. Touka JBMIKETCS IO 3aKOHY S = %t“ + %t3 + %tz + 2. HaiiTn ckopoCTb M ycKOpeHue uepes 4 ¢

rocje Havasia JABM)KEHUS (IBM)KEHHE CUMTATh MPSMOIUHEHHBIM).
3. Iycts q = 3t? — 5t + 8- KOOMYECTBO HIEKTPUYECTBA, IIPOTEKAIOLIEE Yepe3 IONePedHoe
CeyeHue MpoBOJHMKA 3a Bpems (. Haiinem cumy Toka B TaHHBI MOMEHT BpemeHH [ =3C.
4. IlycTp 1aH HEOMHOPOIHBIN CTEP)KEHb JJIMHBI |, macca HEOJIHOPOAHOIO CTEP>KHSI MEHSETCS IO
3akoHy: m = 3x% — 5x + 12. HaiiTi IMHEHHYIO IIIOTHOCTB CTEPKHS B IAHHOM Touke X =4

5. TIpubbLIL GUpMBI 3aaHa 3aBUCUMOCTBIO: F(q) = 5¢% — 5q + 12. HaiiTu onTuMaibHbIi 00BEM
npousBojicTBa N pupMEI.

ITPAKTUYECKAS PABOTA Ne 51
Ha3Banune npakTudeckoil padorsl: /cnonvsosanue npouzeooHol OJisi HAX0NCOEHUs HAULYYULe20
peuteHus 8 NPUKIAOHbIX 3A0aUaXx.

I_le.m, paﬁoTbI: Hay‘-II/ITBCSI MPUMCHATH NPOU3BOJHYIO JJIS pCHICHUS MPUKIIAAHBIX 3a/1a4.
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PesyabTarsl:

@Dopmupyemvie rnemenmot IIK (npoghpeccuonanvno opuenmupogannoe cooepiicanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJS aHAIM3a WCHOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPIIT 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09
npeomemnsie. 11P6 01, ITP6 04, ITP6 06, ITP6 14, TPy 08, I1Py 10, I1Py 16, [TPy 18, I[Py 19
3HAHUA:
— TlonsTue o mpon3BoaHON (GYHKINU U €€ CBOWCTBAX.
— Tabnuia mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.
YMEHHs:
— Bpluucnenne npon3BOJHBIX.
— Haxoxnenue skcTpeMyMoB (yHKLUH.
Xox pabdoThI:
Ilepen BbImoONHEHUEM pabOTHI OTBETHTE HA CIIEAYIOLINE BOIPOCHI:
1) dyHKuus HAa3bIBACTCS BO3PACTAIOIICH HA TAHHOM MIPOMEXKYTKE, SCIIH. ..
2) @yHKuMs Ha3bIBACTCs yOBIBAIOIICH HA TAHHOM IIPOMEXKYTKE, CCIIH. .
3) Touka X¢ Ha3bIBaETCs TOYKOW MUHUMYMa, eCJiu... ToUKa Xg Ha3bIBACTCSI TOUKOH MakCUMyMa,
€Clly...
4) CranyoHapHBIMH TOYKAMU (YHKLUH HAa3bIBAIOT TOUKH...
5) ®usuueckuii CMBICI IPOU3BOTHOM
Pemmre cnenyronye 3anauu ¢ NPUKIAAHBIM COAEPKAHUEM:
3aganue 1. Jlan Gak ©e3 KpBILKHU B BHJAE NPSIMOYIOJbHOIO Napajjesienunena, B OCHOBAHUU
KOTOPOTO JICKHT KBaapat u 00beM pasen 108 cm®. TIpu kakux pasmepax 6aka Ha €ro H3TOTOBIICHHE
[0 1eT HauMeHblIlIee KOJIMYECTBO MaTepraia?
Ykaszanue:
1) OO6o3HaubTe 32 X —CTOPOHY OCHOBAHHS;
2) Beipa3sure yepe3 X BBICOTY Mapauie/enune/a;
3) Ompenenute KAKOMY IPOMEKYTKY TIPHHAUICHKHUT X;
4) BanummTe GOpMyITy IUIOLIAAN TapaIeenuIIe/a;
5) Haiinure TOUKy MUHEMYMa TIOJTyYeHHOH QYHKIIHH.
3ananue 2. UToObl yMEHBIIUTh TPEHUE KUKOCTH O CTEHBI M THO KaHala, HY)KHO CMauylBaeMYlo €10
IIoUIalb CcAeNaTh BO3MOXKHO Maiol. TpeOyercs HalTH pa3sMepbl OTKPBITOIO HPSIMOYTOJIBHOTO
KaHaya C MUIOMIABI0 CeueHns 4,5M%, TIPH KOTOPBIX CMAYMBAEMast IIOMIAb OYAeT HANMEHBIIICH.
Ykaszanue:
1) OO6o3HaubTe 3a X —TIIyOMHY KaHAaBBI;
2) Beipa3sure yepes X MIUPUHY KaHABBI;
3) Ompenenure KaKOMy TPOMEXKYTKY IPHHAIIICIKUT X;
4) 3amumute GopMyTy IepUMETpa;
5) Haiigure Touky MUHUMyMa MOTYYEHHON (QYHKIIHH.

IMMPAKTUYECKAS PABOTA Ne 52
Ha3zBanue npakTuyeckoii padborsl: BoiuucieHue nepsoobpaznou 01 OaHHOU QYHKYUU.

Heap padorbl: HayuuThcs BEIUUCIATH IEPBOOOPA3HYIO Ui JaHHOU (QYHKIIUU
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PesyabTarsl:

@Dopmupyemoie 3nemenmol IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJS aHAIM3a WCHOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEICTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09

npeomemmnosie. 11P6 04, TPy 10
3HaHus: [lonsTre o mepBooOpa3Hoi GyHKIIMH U €€ CBOHCTBAX.

yMeHusi: Beruucienue nepBooopaszHbIX.

Xox padoThI:

Onpenenenne. Eciu juis moGoro X u3 Muoxkectsa X Bemonnsercs pasenctso F'(x)= f(x), To

byHKIHIO F(X) Ha3bIBAIOT NEpBOOOpa3HOi 1t pyHkumu f (X) Ha JIaHHOM IPOMEXYTKE.

DyHKkIus IlepBooOpa3nas DyHKIUA IlepBooOpa3nas
f(x) F(x) f(x) F(x)
k-nocmannas kx+C a‘,a)0,a=1 Ia +C
na
x Pt (kx+b)P™*
X" p=-1 +C kx+b)’, p#-1Lk =0 ~————+C
P p+1 (e b, p= Lk = k(p+1)
1 1 1
—_ k=0 ~Inlkx+b)+C
Jx 2Vx+C kx-+b i Inlloxb)
ex ex+C ekx+b,k¢0 lekmb_’_c
sin x —cosx+C sin(kx+b),k =0 —%cos(kx+ b)+C
. 1.
COS X sinx+C cos(kx+b),k =0 Esm(kx+ b)+C
12 tgx +C 1 In|x|+C
cos® X
_12 —ctgx+C
sin® x

OcHOBHOEe CBOWCTBO nepaooﬁpasuoiﬁ

Ecrin F(x) — ogHa 13 nepeoobpasHbix AnA
dbyHKUMN f(X) HA HEKOTOPOM MPOMEIKYTKE,
TO MHOXeCTBO Bcex nepeoobpasHbIX 3Town
byHKUMM onpenensaeTca BblpaXkeHUeM
F(x)+C,

roe C- gencTBUTENbHOE YUCO
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TpM npasusia HaxoXxaeHusn

nepBooOpasHbIX

Ecmu ¢pyHkmuu y=7(x) u y=g(x) HMEIOT Ha
NPOMEKYTKE TEPBOOOPaA3HBIE COOTBETCTBCHHO
y=F(x) u y=G(x), T0

DyHKUUA MepBooGpa3Han

y =f(x) + g(x) y =F(x) + G(x)
y =k f(x) y =k F(x)

y = f(kx +m) y =2 F(kx +m)

Ipumepl. Haiitu oany u3 neppoo6pasubix GyHkimu | (X) = Xx* +300S X.

Pemenue: Vcronb3ysi, mpaBuiia HHTETPUPOBAHUS U TAOJIHUITY TEpBOOOpasHbIX A1 pyHKIMH X P

npu P =2 u s COS X Haxomum oHy 3 epBOOGPA3HBIX JAHHON ()YHKIHH:

X3
Orser: F(X)= 3 +3sinx_

1

Hpumep 2. JIna pysxuun | (X) = >— HaliTu neppooOpasHy1o, rpa@uK KOTOPO IPOXOJUT

COS™ X
yepes3 Touky M G; O).

Pemenne: O6umM BUIOM nepBooOpasHbix st f sBisieTcs pyHKIus F(X) =1tgX + C Pemas

ypaBHeHue: 0 = tgg+C:>O= 1+C=C=-1

TakuMm oOpa3om, nckoMasi iepBooOpa3Hasi eCTb (PyHKIIUS

Orser: F(X)=tgx —1.

3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:

3. f(x) = 2x% — 3x3
4.f(x) == —3x
5 f(x) =502x—4)
6. f(x) =5(1—2x)
7. f(x) = cos(3x —4)
8. f(x) =21+«

Bapuanr 1 Bapuanr 2
1. Haiitu mepBooOpa3HbIe ISl CIETYIOMINX (PYHKITUT;
1L.f(x)=2 1 f(x)=—-6
2.f(x)=x—2 2. f(x)=x+3

3. f(x) = 7x5 + 3x?
4. f(x) = x—13 + 5x
5 f(x) =4Bx+2)
6. f(x) =4(1—x)
7. f(x) =sin(4x + 1)
8. f(x) =el™
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9. f(x) = = 9. f(x) = —>—

(x+2)2

10. f(x) = —— 10. f(x) = —>

cos2(x+5) sin?(x+3)

2. st pynkiun f(x) HaiiTH IEpBOOOPasHyIo, rpauK KOTOPO# MPOXOIUT Yepe3 TOUKy M.
fO) =1+x* M(=3;9) | f(x) =5-x3 M(2;-1)

MPAKTUYECKAS PABOTA Ne 53

Ha3Banue npakTH4eckoii padoThl: [Ipumenenue unmezpaid Onsi SbIYUCICHUS (DUIUYECKUX
GeAUYUH U NAOWAOC.
Heas padorbl: HayuuThCsl BBIUMCIATH IUIOMAAN TUIOCKHX (QUTYyp W (U3NYECKUE BEIUYHMHBI C
IIOMOUIBIO ONPEEIEHHBIX UHTETPAJIOB.
Pe3yabTarhi:
Dopmupyemuie 3n1emenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJIS aHAIHM3a WCHOJIB30BAHUS M (HYHKIMOHHPOBAHUS

MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09
npeomemnsie: 11P6 01, I1PG 04, TTP6 06, I1P6 14, I1Py 10, [1Py 16, ITPy 18, ITPy 19

3HAHMSA:
— Tlonsarue 00 onpeaeneHHOM UHTErpae.
— IloHsATHE O KPUBOJIMHENHON TpaNeLUN.
yMeHusi: Beruucienue onpeieieHHbIX HHTETPAJoB.
Xoa padoTbI:
Kpusonunetinou mpaneyueti (puc. 1) Ha3pIBalOT GUTYpPY, KOTOpasi OrpaHUYEHA !
Y 4 y=y(x) ® CBepXY - rpaduKOM HENpephIBHON (QYHKIIUU
y=y(x)

e cHm3y — ocbio OX (y=0)
e cieBa — IIPAMOM X=a
e cmpasa — npsiMoii X=b

v

a b
Puc.1

['eomeTpuyeckuii CMBICII ONPEACIEHHOTO MHTErpajia B TOM, YTO €ro 3HAYEHHWE PABHO IUIOLIAIN
COOTBETCTBYIOLIEN KPUBOJIMHEUHON TpaIlCLUu:

b
S = J. y(X)dX (1)

PaccmoTpum paznuyHble METObI BEIUKMCICHUS IO MI0CKUX (QUryp.
Ipumep 1. BEIUHCINTS MIOMAb IIIOCKOH (PUIYpPHI, OTPAHHUEHHOH THHIAME: Y = X° — 2X + 2, X=-

1, Xx=2 u ocbro OX.
Pemenne: nannas ¢urypa (puc. 2) npeacrapisieT co00i KpUBOIMHENHHYIO Tpaleluio, o3ToMy eé
MJI0IA b BEIYHCIHIsIeTCs mo hopmyie (1).
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A ) 412
y=x ~2e+2 Szj(x2—2x+2)dx:% =X +2x’ =
-1 1
3 3
=[2——ﬂ]—(22—(—1)2)+(2-2—2-(_1)):
3 3
=3-3+6=06.
1 2 X OrtBert: 6 kB.ex.

Puc. 2

[Mycte y=f(X) — HenpepsiBHAs QyHKIMS pu X € [@, D], rpaduk koTopoii pacnonoxeH Huxe ocu OX
(puc. 3). 3HaueHue ompeAeNEéHHOr0 WHTErpaja OyAeT OTPHUIATEIbHBIM, MO3TOMY JUIsl pacyéra
wiomaan 6epém 3HaueHHe UHTErpata o MOIYJIIO.

A

Y
a b
X i
7 = o @
] a
y=f(x)
Puc. 3

Ipumep 2. BplyuciuTh IUIOMAAb IUIOCKOW (HUIYPbI, OrpaHMYCHHOW TrpaduKoM QYHKIHHA
y = X* —5X+ 61 ocsio OX.

Pemenue: nannas ¢urypa (puc. 4) pacronoxena auxe ocu OX, mosromy npumeHum hpopmyiy (2).

3 3

: 2 3 5X2 3
S=|[l(x*=-5x+6)dX|=—| ———| +6X.|=
Y a y=x"—5x+6 -I( ) ) , |2
3 3 2 2
[#_2) (58 5:2) (55 4.0)-
R 3 3 2 2
3 X 19 25 38-75+36 1] 1
2 =4 == |- ==
3 2 6 6] 6
Puc. 4 Ortsert: 1/6 kB.ea.

ITpumep 3. BbluMcauTh IUIOMIAAb IUIOCKOM (PUTYpbl, OrpaHWYeHHOW Tpadukamu GYHKIUH
y=x"+1lp y=-x+3.

Pemenue: nannas ¢gurypa (puc. 5) npeacrasiser coO0H pa3HOCTh KPHBOJIMHEWHBIX TPANCHUi
AGcuucchl TOYEK MepeceyeHrs HaX0AuM 0 YepTexy: X1=-2 u Xp=1.

1 1
S = I (—x+3)dx — I(XZ + 1)dX . MoxHO 3anucats 1oJ| OMH HHTETpal:
22 22
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y=x"+1 L L

S = J'(—x+3—(x2 +1))dx: J'(Z—x—xz)dx:

-2 -2

b 1 3 1 2 2
E :2X|12_X_ X =(2-1-2-(-2))- 1__& _
! A 5 2 2
| . y=-Xx+3 3 (_o)
': ! —[1——&}:6—(—§]—3:41
i ! > 3 3 2 2
2/ 1 X
Puc. 5 OTtBerT: 4,5 KB.€x.

Ilpumep 4. BoluuciauTh III0OmMAnb ITUIOCKOW (UTYpBI, OTrpaHUYCHHOW TpadukamMu GYHKIHHA

y=x"+1lu Y=—X+3,u KOOPAMHATHBIMHU OCSIMH.

Pemenue: nannas ¢urypa (puc. 6) mpeacraBisieT co0Oil CyMMy KPHBOJWHEHHBIX Tparenuit
1

3
S=S1+Sy, e S, = I(x2 + 1)dx usS,= I(— X+ 3)dx . [Momryanm dhopmyiy:

0 1

A
y=x2+1 1( , )d 3 Xsl . 3 ,
S=J-x +1 x+j(—x+3)dx=? +X, | +3x], =
0 1 0 1
1 0° 3 1
N =[§—?J+(1—o)—[?——}(3 3-3.1)=
///'/ > =l+1—4+6=31
0 1 3 X 3 3
Puc. 6

OrBer: 3% KB.€/I.

Hpumenenue onpedeﬂennozo unmezpaia 0131 8bIYUCICHUA dm;muecxux 68€/1UYUN

Ne | ®usuueckast BeIUUNHA dopmyna 2910705070003
n/n U3MEpEHUS
1 [1yTh, IpONAEHHBIN TOYKOM C IEPEMEHHOU b t,t,-c
S= j u(t)dt
ckopocTbio L(t) 3a oTpe3ok Bpemenn [t ,t ,] : u(t) — m/c; S — M.
2 Pabota nepemenHoit cuitbl f(X) Ha TyTH OT TOUKH b f(x) — H;
A= [ f(x)dx T
a J10 Touku b a;b—wm;
: A — JIx.
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3 Cuiia naBieHus KUAKOCTH Ha BEPTUKAIBHYIO b 0=9,8 m/c 2
IIJIACTUH P=gj pr (X)dx 3
y ’ p—Kr/m°;
a;b—wm;
p—H.
3aaHus 1J51 CaMOCTOATEIbHON padoThI:
Nel Ne2 Ne3
y=x"+1
1 3 ;
/A’ Y= y:X
1
=X
X -1
< 2 V ¢ 3

1. CKOpOCTb NPSMOIMHEHHOrO ABHKCHHMSI Tela BbIpaxkaercss GopMyinoil v=9t>-2t-8 (m/c).
Haiitu myTh, npoiiieHHbIN TeIoM 3a 3 ceKyHbl OT Hayajia JIBH)KEHUSI.

2. JlBa Tena HavaJ M JIBUTATHCS OJHOBPEMEHHO W3 OJHOW TOYKM B OJHOM HAIPABICHUH IO
npamoii. Tleppoe Teno ABUKETCA cO CKOpPocThio V,=(2t%+4t) M/c, BTOpoe — cO CKOPOCTHIO V,
=(3t+2) m/c. Ha kakoM paccTosiHiH APYT OT JAPYyra OHU OKaxytcs yepe3 10 ¢?

3. Cuna ynpyroctu F npyxunsl, pactsayroil Ha 1,= 0,02M, paBHa 2H. Kakyro paboty Hano

IIPOU3BECTH, YTOOBI pacTAHYTh NpykuHy Ha 1, = 0,05m?

4. BeruucnuTh paboTy, COBEPILIEHHYIO NIPU CKaTUM NpYXuHBI Ha 0,06 M, eciu U1 ee cKaThs
Ha 0,01 ny>xHa cuita 10 H.

MPAKTUYECKASI PABOTA Ne 54
Ha3Banue npaxkTudeckoil padorbl: Haxodcoenue ypasnenuii OKpy#cHOCMU, cepbl, NIOCKOCMU.
Buvruucnenue paccmosinuil mexxcoy moukamu.
Heap pa6orsl: HayunTbes cocTaBisTh ypaBHEHUS CHEPHI U MIIOCKOCTU, BBIYHCISATH PACCTOSHUS
MEXy TOYKaMH.

Pesyabrarnl:

Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCHOJL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPAMMHO-TEXHUYECKHUX CPEJICTB KOMIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnuwie: 11P6 13, [1Py 17.
3nanus: [lorstue o cdepe, mape, MIOCKOCTH.
yMEHHusI:

— CocraprieHue ypaBHEHHI cephl U TIIOCKOCTH.
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— BBI‘{I/ICJIeHI/Ie paCCTOHHI/ISI MG)K,Z[Y TOUYKaMU.
Xox pabdoThI:

Cdoepoii Ha3bIBacTCS MOBEPXHOCTD, COCTOSIIAS U3 BCEX TOYEK MPOCTPAHCTBA,
PACIIOJIOKCHHBIX Ha JAHHOM paCCTOAHUHU OT [[aHHOfI TOYKHU.

HNannass Touka O Ha3bpIBaeTcs HEHTPOM c¢epbl, a JaHHOE PAacCTOSHUE —
paauycom cdepbl. O603Hauaercs R. JI1000it 0Tpe30K, COSTUHSAIOMUN IISHTP U
KaKyl-HUOYIb TOUKY Cepbl, TAKXKE Ha3bIBACTCS painycoM chepsbl.

OTpe30K, COCOUHSIIOMUI ABe TOYKU chepbl U MPOXOISAIINN Yepe3 ee IEeHTD,
Ha3bIBaeTCs aAuamMmeTpoM cdepsl. Juamerp chepsl paBeH 2R.

Teno, orpanuueHHoe cepoil, Ha3bIBACTCS HIAPOM.
IHapom pammyca R ¢ wmenrtpom B TOouke O
HA3bIBACTCSl TEJO0, KOTOPOE COACPKUT BCE TOUKH
MIPOCTPAHCTBA, PACIOJOKEHHbIE OT TOoukn O Ha
’ paccrosinuu, He mpeBbimaomeM R(Bkimodas O), u He

u COJICPKHT APYTUX TOYEK.
Chepa Moxer OBITh TOJTY4YE€HA  BpAICHHUEM \"
noyokpykaoctu (ACB) Bokpyr ee nuamerpa (AB), a o

rap — BpameHue MOJIyKpyra BOKpyr €ro imamMeTpa. !

YpasHenue cdepsbl paguyca R ¢ nearpom C ( xo; yo; 2o):.

z
! P R? = (X=%,)? +(Y—Yo)* +(2-2,)".
- " P .
/ /Ff"!(‘x:y:z N Paccrosinue ot mpou3BobHoi Touku M ( x; y; 2 ) 10 C ( xo; yo;
s ,f \f 3 Zp) BBIYHCIISICTCS IO (hopmyIie:
C(xys Uos 2 - : :
MC = J(x=%,)2 + (Y~ ¥o)? +(2-2,)%.
0 v
x

OO01ee ypaBHeHH e IITIOCKOCTH UMEET BUJ
Ax + By + Cz + D = 0, rae ko3 duumentsl 4, B, C 0AHOBpEMEHHO HE paBHbI HYIIIO.

3apaua 1. CoctaButh ypaBHeHHE cdepsl paguyca R =5 ¢ HeHTpoM B Hauaie KOOpAUHAT.
Pemenue: HenmocpeacTBeHHOM MOICTAaHOBKOW 3HAUYEHMS palyca B ypaBHECHUE

x? +y* + 7% =R? momyunm x> +)° + 7% =25,

3agaua 2. Hanucats ypaBHeHue cdepsl ¢ neHTpoM B Touke C (2; —3; 5) u paguycom, paBHbIM 6.
Pemenne: [loacraBus 3HaueHne koopAuHAT Touku C 1 3HaUEHUE pajnyca B ypaBHEHUE
(x—a)’+(y—h)’+(@z—c)> =R? TOTydHM

(x— 2)*+(y +3)*+(z—5)*=36.

3anaua 3. Haiitu uentp u paguyc chepsr (x + 4)? + (y — 3)% + 22 =100.

Pemenne: CpaBHuBas JaHHOE YpaBHEHHE C ypaBHEHUEM cepbl

(x—a)’+ (y—h)?+(z—c)* =R? Bugum, uto
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a=—4,b=3,¢c=0,R=10. Caenosarensno, C(—4; 3; 0), R = 10.
3anaua 4. /lokaszaTh, UTO ypaBHEHUE

X+ P+ —2x+4y—62+5=0

ABIISICTCSA ypaBHEHHUEM C(EpHl.

Pemenne: IlpeoOpasyem JIeBYIO 4YacTh JaHHOTO YypPaBHCHHUsS, BBIJCIUB KBaJpaThl JIBYUJICHOB,
COZIEpIKAIIMX COOTBETCTBEHHO X, V U Z:

X —2x+)y* +4y+7P—6z+5=

=(x— 1) — 1+(y+2?—4+(z—3%—9+5=

=(x— 1)+ (y+2)"+(z—3)"-9.

CremoBarenbHO, JaHHAS TIOBEPXHOCTh MMEET YPaBHECHUE

(x— 1°+(y+2)*+(z—23)*=09,

3) u paauycom R =3

3ajgaHus 1J1s CaMOCTOSITEILHOM PadoThI:

Bapuanr 1.

1. Cepa 3anana ypapuennem: (x — 1) + y2 + (z— 2)2 = 9

a) BRINMUIIATE KOOPIUHATHI IEHTpa chepsl 1 HAlAuTE ee paauyc,

0) mpoBepbTE MPUHAIEKHUT JIK 5TOH chepe Touka A(1; 3; —1).

2. CocraBbTe ypaBHeHue cdepsl, eciu M (2,0, 0) — HeHTp chepsl a paguyc paeH V3.

3. Banumure ypaBHeHue chepbl ¢ neHTpoM B Touke 0(0;1; — 2) u mpoxomsiieil yepe3 TOUKY
C(-3;1; 2).

4. [TpuBenuTe JaHHOE YpaBHEHHE K CTAHIAPTHOMY BH]y YpaBHEHHE CEpPbI U HAINTE KOOPAMHATHI
ee [IEHTPA U BEJINYUHY pajguyca:

x2+y2+z2+2x—2y=2.
Bapuanr 2.
1. Cdepa 3amana ypasuenueM: (x — 4)? + (y+ 2)? + z2 = 4.
a) BBIIUIINTE KOOPAMHATHI LIEHTpa cpephl U HAAUTE ee paauyc,
0) mpoBepbTe MPUHAICKHUT JIK 3TOH chepe Touka A(4; 3; —1).;
2. CocraBbTe ypaBHenue cdepsl, ecim P (0;2; 0) — nentp cdepsl a paguyc paseH V5.

3. 3anmmure ypaBHeHue chepsl ¢ neHTpoM B Touke 0(0;2; — 1) m mpoxomsiieil uepe3 TOUKY
K (—1; —1; 0).

4. ITpuBenuTe JaHHOE ypaBHEHHE K CTAHIAPTHOMY BUY ypaBHEHHE cepbl U HaliuTe KOOpAMHATHI
€€ LIEHTpa U BEJIUYHUHY pajuyca:

x4+ yt+2z2-2x+2z=17.

ITPAKTUYECKAS PABOTA Ne 55
Ha3panue npaktuyeckoii padorbi: CrooiceHue u 8bluumanue 6eKmopos. YMHoNceHue 6eKmopa Ha
yucno. Bvluucnenue yena medxcoy 08ymsa eKmopamu.
Henabr paGorbi: HayuuTbes BBIMONHATH ONEpallMd HAJl BEKTOPAMH, BBIUUCIATH KOOPIAMHATHI
BEKTOPOB, ONPEAEIATH YToJl MEX]Ly HUMHU.
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PesyabTarsl:

@Dopmupyemoie 3nemenmol IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymiecTtBasaTh cOOp JaHHBIX JAJIsl aHAIM3a WCIOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEICTB KOMITBIOTEPHBIX CETEH.
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 13, [1Py 17
3HaHus: [loHsTHE O BEKTOpE, €ro KOOpANHATAX.
ymenusi: [loctpoenne cymmbl, pa3HOCTH BEKTOPOB.
Xox padoThI:
JIr060i1 HanIpaBICHHBIN OTPE30K MPSMON HA3BIBACTCS 6EKMOPOM.

BekTop, 3amaHHbIi Mapoil HecoBmagaromux Todek A u B, obo3nawaercs AB, nmpuueM B 3TOM
3anucu A-Hadalio BeKTopa, B-ero kouerr.

e
BekTopsl MOTYT OBITH 3aITHCAHBI ¢ TOMOIIBIO CTPOYHBIX OYKB: a; 6; ¢, d ...

Hyneévim 6exkmopom Ha3bIBa€TCsl BEKTOP, HA4aJl0 M KOHEL KOTOPOro cosmajaror. Hampumep,
AA unu O spusercs HYJIEBBIM BEKTOPOM.
/Jlnunoin eekmopa Ha3bIBacTCA AJUHA MOPOXKAAIOLIET0 €ro OTpe3ka, o0o3Hayaercs, |AB|, |a|,

TOBOPST «MOJYJIb BEKTOpay. J[1Ha HyIeBOrO BEKTOpa |AA| =0.

JIBa BEKTOpa Ha3bIBAIOTCS KOIUHEAPHbIMU, €CIM OHM JIeXKAaT Ha OJHOM IpAMOM WIM Ha
NapajuIeIbHbIX IPSIMBbIX.
Tak, Ha puc.l KoIMHEApHBIMU

A ¢ @K SBJSIIOTCSL  CIIEAYIOIUE BEKTOPBI:
L FD u FB; CA u DB; FO u CO.
0 B pc2
c 4 Cpend  KOIMHEApHBIX BEKTOPOB
€CTh TaKue, y KOTOPBIX
F - B 0 HAllpaBJICHUS  COBMNAAAIOT. OTH
pe.1 pue 3 B 4 0 BEKTOPBI Ha3bIBAIOTCS
y P COHANPABJICHHBIMH W IHUIOYT
Mexsy) i B oxlvDy — M —

Kff———————= i yli | " FO OC (cwm. puc.1).
: Ecin  HampaBieHHs — BEKTOpPOB
A —— .w2 TIPOTHBOIIOJIOKHO HAIPaBIIEHBI, TO
/f/'!/ ! UX W Ha3bIBAIOT IPOTHBOMOIOKHO
0'i . L ‘ " 4 x I—E{‘p&BJ‘E—IHﬂI/I u IMUITYT
e onc 6 c4A TV FB; FO TN co. (cm.

puc.1)
JlBa  KONJIMHEAapHBIX  BEKTOpa
Ha3bIBAlOT PaBHBIMHU, €CIM OHM COHANpPABICHbl M HMMEIOT paBHbIE JJIMHBI; JAPYTUMH CIOBAaMH,

;z=6,eCﬂu;TTk_)u|;|=|B|. Ha puc.2 E_K=E,H0ﬁ¢L_F.

eiicmeun nao eéekmopamu
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1. Cymmoii Bextopos @ U D maspiBaercst Takoii BekTop C, HaYamO KOTOPOrO COBMAAET C HAYATIOM

BekTOpa d , a KOHEII C - ¢ KOHIIOM Bektopa D , mpu ycnosuu, uto Hagano Bextopa D mepeneceno B
KoHell BekTopa a (mpaBuiio TpeyroiabHuka). Ha puc.3 OA+ AB = OB unu OB+ BA = OA. Ha puc

4 OA+ OB = OC (npaBuiio napajenorpamma). CymecTByeT IpaBuio MHOTOYTOJIbHUKA.
CBolicTBa CyMMBbI BEKTOPOB:

o a+b=Db+a (nepemecrurensHoe cBOICTBO)

(a +b)+c=a+(b+c) (couerarensnoe cBoiicTBO)

° a+0=a.

2. Pasnocmvio eexmopos d U D masmBaror cymmy Bextopa au —b, mea—b=a+(=b).

BGKTOPBI 6 u-—- 6 HAa3bIBAOTCS RPOMUBOROJI0IICHBIMU . Ha pI/IC3 54 - O_B = ﬂ u O_B— 54 = A_B

3. Ilpouseedenuem BEKTOpa a Ha BEIIECTBEHHOE 4YMCIO K HaspiBaeTcs BekTop Ka, KOTOpbIii

UMeeT  JUIMHY,  PaBHYIO K ‘ a
Y0, mo at™ E ecnu k{0, mo a™ ka.

, WU KOJUIMHEapeH a. Ilpu osrom ecmu K

Ha puc.3 O_R=%O_B; AN = —EO_A

[ekapmoea cucmema Koopounam
Ecnmn 3amana npsimoyrosibHast cuctema koopauHaT XOV, Ha ocsix OX u OV B3sThl €IUHUYHBIE
BekTopel | U ] coorBercTBeHHo, TO cmpaBemmuBo paseHctBo OM =xl+Y] (cm
puc.5).JlokaxuTe caMOCTOATEIBHO.

Uncna X M Y Ha3bIBAIOTC KoopauHaTamu Bektopa OM. Iumyr OM = {x;y} Ha puc.5 OM =
{7; 4}.06bsacHuTE IOUEMY.

Ecnu BexkTop M, M, He NpoXoJIuT yepe3 Hauaylo KOOpAHHAT (pHc.6), TO

MM, = OM, — OM; = {x5; .} —{x;; v1} = {62 —x1; 2 — 1},  Te. Ol HAXONCOeHUs.
KOOPOUHAM 6EKMOPA HYICHO U3 KOOPOUHAM €20 KOHYA 6bIYeCH1b KOOPOUHANbL HAYAIA.

Ipumep 1. danst Touku A (3;2), B(-1;5), C(0;3). Haiftu koopaunatsl BekTopoB AB; BC; AC .
Peumenmne:

AB={-1-35-2}={-43} BC={0-(-1);3-5}={1;,-2}

AC ={0-3;3-2} ={-3;1}

Jleiicmeus nao eekmopamu, 3a0GHHBIMU CEOUMU KOOPOUHAMAMU
Ecim BekTOpHI 331aHBI B JICKAPTOBOM CHCTEME KOOPIWHAT CBOMMH KOOPIUHATAMH, TO:
1) npu cnoxcenuu 06yx u 0071€ee uuUCIA BEKMOPO8 UX O0OHOUMEHHbBIE KOOPOUHAMbL
cknadvieatomes, 1.e. ecnu @ = {x1;y1 3, b = {x2;y,}, 10 @ + b = {3 + %55 y1 + V5.

2) npu 6blHumaHuu 6E€KmMopoe ux OOHOUMEHHbIE Koopouuambt eévluumaiomcs, T.€. €CIN C_l) =

— > —
{xi;y1hb = {x3 ¥} t0d — b = {x; — x3; 51 — ¥}

3) npu ymuodcenuu 6eKmopa Ha YUCLO KAXHCOAA KOOPOUHAMA 6eKMOPA YMHONCACMCA HA IMO
uucno,1.e.ecmu d = {x;y. L, 0k -d ={k-x;k-y.}
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Ipumep 2. Jlansl BekTOpsl d = {—2; 4}, b= {3;1}. Haitru 1) a + b; 2)d — b; 3)0,4a;4) — él;
Pemenue. CornacHo NpuBEICHHBIM PAaBUIIAM, TIOTYYUM:
1)d+b={-2+3;4+1}={1;5}
2)d—b={-2-34—1}={-5;3}
3) 0,43 = {0,4 - (=2); 0,4 - 4} = {—0,8; 1,6}

4 15—{13- 11}—{1- 1}
)3_ 3 7 3 B ’ 3

Jnuna eekmopa, paccmoanue mexcoy 08ymsa mouyKamu Ha NIOCKOCMU
/Jnuna eéexmopa, évixodauieco u3z nauana Koopounam (CM. puc.S), paBHa KBaJpaTHOMY KOPHIO M3
CYMMBI KBaJ[paTOB €ro KOOP/IUHAT, T.C.

‘OM‘=\/x2+y2. (1)
Ecau BEKTOP 3a7aH JBYMS TOYKAMU
Ml(xl;yl)uMZ(XZ;y2)1mO|M1M2|=\/(XZ_XI)2+(y2_y1)2' 2 ITo oroii popmyine

MOKHO HaWTH pacCToAHUC MCKAY JABYMA TOYKAMH, C 3aJaHHBIMH KOOpAWHATaMH (O6L$ICHI/IT€

II0YeMYy).

IIpumep 3. Haiitu 1y BekTopa E; ecid A (5;2), B (8;-2).

Pewenue. [Tpumenss popmyay (2), Hoaydum AB = \/ (8—5)*+(-2-2)° = J9+16 =5.
Orser: AB =5.

Cranapnoe npouseedenue 6eKmopos
Cranapuvlm npouzeedenuem JBYX HEHYJIEBBIX BEKTOPOB HA3bIBAETCS 4YHUCIO, paBHOE

MMPOU3BCACHUIO JJIMH 3TUX BEKTOPOB HA KOCUHYC YyI'Jla MEKAY HUMMU, T.C.
a-b= ‘a‘ : ‘b‘ - COS A(a; b) (3)

Ecium  BekTopbl 3aaHbl CBOMMH  KOOpJAWHATaMHU, a{Xl; yl}u b{XZ; yz} TO CKaJsIpHOE

MMPOU3BCACHUC HAXOJAT TaK:

a'6:)(1')(2"‘3/1'3/2 (4)

IIpumep 4_ B paBHOcTOpOHHEM TpeyroiabHuke ABC co cTOpOHOH, paBHOW 4, HAaTH CKAISPHOE

IIPOU3BEACHHE BEKTOPOB E u E

Pemrenue: Tak kak yriibl B paBHOCTOPOHHEM TPEYTOJBHUKE IO 60°, To, ucnons3ys gopmyny (3),
HOJIYYHM AB - AC =4-4-¢0s60° =16-1 =8.

OrtBer: 8.

Ucnoneizys dopmynst (1), (3), (4), MOKHO BbIBECTH (GopMyNy sl HaXOXKJIEHUS KOCHHYyca yria
MEX1y BEKTOpaMHu:

__ XXty Y,
2 2 2 2
\/Xl Y ‘\/Xz Y
Ipumep 5 Haiitu yron A B tpeyroasuuke ABC, eciin A(6;7), B(3;3), C(1;-5).

coS 4(5; 5) (5)
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Pemenne: Onpenemnm xoopmuuats Bextopos AB{—=3,—4}, AC{-5,—12}. Berancinm xocunyc

yria Mex1y BeKTopamu 1o gopmyne (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
3agaHus Ui CAMOCTOSITEILHOW padoThI
1.Haiiti KoopaHHATBI BEKTOPOB E; C_B; C_A, ecan AB = 2i + 3]; CB = —5i; CA=i-— 7].
2. Haifti KoOpJuHATHI BEKTOPOB BA; BC; AC, eciu BA=3i - 5j;BC =4j; AC=-8i+].

3. Jlanbl TOYKH A(3;-1); B(0;-5); C(-2;1). Haiitu:
AB; BC; CA; AB + BC; AC — AB;m = 2AB +3BC —0,5CA.
4. JlaHb1 TOYKHU A(4;0), B(-1;3), C(5:7). Hatitu:

AC; AB; BC; AB+ BC; AB— BC; m=-34B+2BC —-5A4C .

5. Jlan TpeyronbHEK ¢ BepiinHamu F(7;7), D(4;3), C(3;4). Haiitu ero nepumerp.

6. Jlan Ttpeyronmsuuk ABC, A(-4;1), B(-2:4), C(0;1). Hdoka3aTh, 4YTO MAaHHBI TPEYTrOJIbHHUK
paBHOOEIPEHHBIH.

7. Huaronamu kBagpara ABCJ] mepecekatorcs B Touke O. Haiinu yronm mexay BeKTOpamu: a)

JICu AJl,6)AB u AC, 6)0OAu OC;
8. Huaronanmu pomb6a ABC/] mepecekatorcss B Touke O, u auaronans BJ[ paBHa cropoHe pomoOa.
Haiimu yron Mex 1y BEKTOpaMu: a) AB u A_C'; 6),11_3 u O_B; 6)&’ u a]

9. Bblunciure ckamspHoe npoussenctue sexropos {39}, B{—2;7}u onpenemuts Bun yria

MEXy TaHHBIMU BEKTOPaMHU.
10. Bpruucaure ckanspHOe NPOU3BEICHHE BEKTOPOB W OMNPENCINUTh BUJ yIia, 00pa30BaHHOTO

MEKy BEKTOPaMH 6{0,5; 7};6{7;—0,5}.
11. HaiiTi yronm Mexay BEKTOpamu FDu ﬁ, eciu F(1,6), D(L,0), C(—2;3).
12. HaiiTi yron Mexay BEKTOpamMu RLu ﬁ’, ecau R(0;3), O(6;-1), L(5;0), P(9;4).

IMPAKTUYECKAS PABOTA Ne 56
HazBanue npakTudeckoi padorbl: Buiuucienue cKaiapHo20 npou3seoeHus 6eKmopos.
Hean padoTbl: HayuynThcsl BBIYUCIATH CKAIAPHOE IPOU3BEICHUE BEKTOPOB.

Pe3yabTarsl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCIOJIL30BaHUS M (PYHKIIMOHUPOBAHUS

MIPOTPAMMHO-TEXHUUECKUX CPEICTB KOMITBIOTEPHBIX CETEH.
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 13, [1Py 17

3HAHMSA:
— IlonsaTue o BEKTOpE, €r0 KOOpAUHATAX.
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— IlonsATHE O CKaIIPHOM NIPOU3BEIECHUH BEKTOPOB, €0 CBONMCTBAX.
Ymenusi: BoluncieHne CKasipHOTO TPOU3BEACHUS
Xox padoThI:

PaccMOTPHM 1Ba BEKTOpa d = {X1; y1; 21} U b = {x3; y5; 25}

CKCZ]Z}ZprlM np0u3eedeHueM BCKTOPOB du b Ha3bIBACTCA YU CJIO0, pPaBHOC ITPOU3BCACHUIO UX

JUTMH Ha KOCHHYC yTJIa MEXIy HUMU: (a, b) = | a | -1b | - COSQ.

Ilycrb BekTopst A 1 D 3agaHbl cBOMME KOOpIMHATAME @ = {X1;V1; 21} U b = {xX; Vo; 25},
Torja
- CKJIIPHOE TIPOU3BEICHUE STHX BEKTOPOB HAXOAUTCS 10 hopmylie
(&,b) =X1X%+tY1 Y2
- KOCHHYC YIJIa MEKAY HUMH — 110 (hopmyIie
X1 X2+ Y1 Y2
\/X12 +y1%- \/Xz2 + y2°

cosp =

W
CsoucTtBa CKaJIApPHOTo npounssegeHunA
1. Mpwu NEPECTAHOBKE MHOXWUTE/IEM ckanapHoe npousseaeHne HE MUSMEHAETCA :
(@a.b) =(b,a) a-b=b-a
2. YNCNO MOXHO BbIHOCUTb 3a ckanapHoe npoussegeHue :
(1a,b) = A(a,b)
3. MNpu ckanApHOM YMHOXeHUN BeKTopa Ha cymmy Bektopos MOXHO PACKPbITb CKOBKU :
a-(b+c)=a-b+a-c
4. CKANAPHbIN KBALIPAT BekTopa( TO eCTb CKanapHoe NpousseaeHue BeKTopa Ha ceba)
paseH KBAZPATY ero AJ1IMHbI ( MOAYNA ) :

a’*=a-a=|al-lal-cos0= [a]-|al-1= |a|-|a] = |g|?

3AMEYAHME : noatomy ecnu Bektop a Bo3ssectn CKAJIAPHO B KBagpart 1 3aTeM U3B/eYb

KOPEHDb, To nonyynm HE nepsoHavanbHbii BEKTOP, a ero MOAY/1b :
Jaz =|a
Ipumep: Haittu (35 — 56) . (25 + 76),GCHI/I |5| = 3,|B| = 1,5 1 5
_ _ _ _ _2 _ _ _2 _ .2
Peme}me:(3a —sb)-(za + 7b) —6a — 1o(a, b>+21(a, b) _35b = 6|a| -

_ _ .2
—11(a,b)—35|b =6-32-11-0—-35-1=19
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((a, b) =0,Tx,a L D).
3ajanus 1J151 CAMOCTOATEIbLHON padoThI
Bapuanr 1.
1. Manst Touku A(1; 3),B(4; 7),C(—1; —1),D(7; 5),Q(x; 3).
a) Haiinure koopauHATBI BEKTOPOB AB u CD.
0) Haiinute nmHBI BEKTOPOB ABuCD.
B) Haiinure ckanspHoe npousBeeHIEe BEKTOPOB ABuCD.
r) Haligute kocunyc yria Mexay BEKTOpaMH ABu CD.
1) JlaHHbBINA yrod OCTPBId, MPSIMON WK TYOH (OTBET 000CHYHTE)?
e) [Ipu kakoM 3HaYeHUH X BEKTOPHI CBu le MEePIEHIUKYIISPHBI?
2. B pasuoGenpennom Ttpeyromsauke ABC yron B mpsmoit, AC = 2v2, BD — wmenuana
TpEeyrojbHUKa. Beuncnure ckaasipHble IPOU3BEICHUS BEKTOPOB BD -AC,BD - BC,BD - BD.
Bapuanr 2.
1. Hanst Touku M (2; 3),P(—2; 0),0(0; 0),K(—=5; —12),R(4; y).
a) Haiingute koopaunatel BekropoB MP u OK.
0) Haiimure nyimHBI BEKTOPOB MP u OK.
B) Haiinure ckanspHoe npou3BeeHHEe BEKTOPOB MP u OK.
r) Haligure kocunyc yria Mexay BEKTOpamMu MP u OK.
1) JlaHHBIN yroy1 OCTPBIX, IPSIMOM WK TyHou (OTBET 000CHYTE)?
e) [Ipu kakom 3HAaYeHHH y BEKTOPBI PK u MR NEePHEHANKYJISAPHbI?
2. B paBuoctoponnem tpeyronbauke MHP HK — Ouccektpuca, MH = 2. Beruucnure ckaispHbie
MIPOU3BE/ICHUS BEKTOPOB HK -MP, HK -HP, PM- PM.

ITPAKTHYECKAS PABOTA Ne 57
HazBanue npakTudeckoi padorbi: Koopounamul 6 npocmpancmee. /leiicmeus Hao 6eKMopamu.
Ienps padorsbl: HayuuThCs BBIUKCIATH BBINOJHATH ONEpAallMM HaJ BEKTOpAaMH M CKAISIPHOE
IIPOU3BE/ICHNE BEKTOPOB B IIPOCTPAHCTBE.
Pe3yabTarsl:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTh cOOp MaHHBIX IS aHATW3a UCHOJL30BaHUS M (PYHKIIMOHUPOBAHUS
MPOTPaMMHO-TEXHUUECKUX CPECTB KOMITBIOTEPHBIX CETEH.
memanpeomemnuste. MPIT 01, MPIIT 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnuwie: 11P6 13, [1Py 17
3HAHMSA:
— IlonsaTue o BEKTOpE, €r0 KOOPAUHATAX.
— IlonsTHe 0 cCKaIsIpHOM MPOU3BEIEHUH BEKTOPOB, €0 CBOMCTBAX.
YMEHHUA:
— DBbluucinenne KooOpAMHAT BEKTOpa W BBINOJHEHUWE Olepaluid HaJl BEKTOpaMH B
MIPOCTPAHCTBE.
— Bbluucnenue ckajasipHOro Npou3BEAEHUS B IPOCTPAHCTBE.
Xon paborsr:
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ITnockocts OXyzZ —kK0OpOUHAMHASA NIOCKOCHTDb
[Tpsimbie Ox, Oy, Oz Ha3bIBAIOTCSA

KOOpOuHamuovimu ocamu (WM 0OCIMU KOOPIUHAT)

Ocu xooparHAT 0003HAYAIOTCS TaK:

Ox- ocw abcuce

Oy- ock opauHaT

Oz- och ammmukat Touka ux nepeceueHus O —

Hayajao KoopauHaT, Iiockoctu Oxy, Oxzu Oyz —

KOOpOUHamHble niA0CKOCHU .
B npsAMoyronasHoOM cucteMe KOOpAMHAT KAk 101
TO4YKe M IIpOCTpaHCTBA CONOCTABIISIETCS TPOMKA

YHUCCJI, KOTOPBIC HA3BIBAKOTCA €€ KOOpAWHATAMMU.
M(X; Y; 2).

IIpssMoyTOIBHAS cCCTEMa KOOPJAMHAT B

IIPOCTPAHCTBC

dopmyina paznokKeHus JF00ro BEKTopa Mo
KOOPJMHATHBIM BEKTOPaM
a=x-1tyj+zp,

r7ie X,y,Z-K03()(GUIIUEHTHI Pa3JIOKEHUS U OHU
SABIISIOTCS. KOOPIMHATAMH BEKTOpa a{x;y; z}

3anumure KOOpAWHAThI BECKTOpA, CCIIN
d=-5-71+3j-2F,

Koopaunats! Bekropa d {—5; 3; —2}

eiicmeus nao eekmopamu

Ilpumepuwi:

CrnoxeHue BEKTOpOB

a + E = {x1+x2;y1+_’y2;Zl + Zz}

a{1;—4;—1} b{3;0;-2}
i+ b={L-4-1}+ {3;0,-2} =
{4; —4; -3}

Brrunranue BeKTOpOB

a-— E = {x1_xziJ’1_J’2iZ1 — 7}

{1;—-4;-1} b{3;0;-2}
{1,-4;,-1}— {3;0;,-2} =
{-2;,-4;1}

a
S
a—b

YMHOKEHUE BEKTOpa Ha YUCIIO
k-c = {kxy; kyi; kz}

a{1;—4;—1} b{3;0;-2}
3a=3-{1;-4;-1} =
{3, -12; -3}

Beraucnenune amuHel Bektopa d(x; y; z) O €ro
KOOp/IMHATAM:

ld| = yx% +y? + 22

Beruncnenue mmmnb Bektopa 71(3; —4; 0).
17l =32+ (—4)2+02=v/9+16=5

PaccrosiHue Mexy 1ByMsI TOUKaMH.
A(X1;y1;21) 1 B(X2;Y2;22).

|AB| = \/(xz —x1)2+ (v, —y1)?2 + (2, — 1)

Brruucnuts pacctosiHue MEXKIY IBYMs
TOYKaMHU

C(2;-3;7) u D(-2;3;7).
ICD| = /(2 +2)2 + (=3 —3)2 + (7 — 7)?
=V16 +36 + 0 = V52 = 2V13

Beruncnenne KoopArHAT BEKTOpa AR. Eciu
A(X1Y1,21), B(X23y2;22).
AB{x; — x1;¥2 — ¥1;22 — 71}

B npocTpaHcTBe pacnonokeHbl TpU TOUKH,
3aJlaHHbIe CBOMMH KoopauHaTamu: A(1; 6; 3),
B (3;—1;7)u C(—4; 3; — 2). Haiitu
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KOOPJMHATHI BEKTOPOB ﬁ, AC u BC

AB={3-1;,-1-6;7 -3} ={2;-7; 4}
AC={-4-1;3-6;—-2-3}

= {-5;-3; -5}
BC={-4-33+1,-2-7)}
={-74-9}

CxaspHO€ IIPOU3BEICHUE BEKTOPOB
af{xq; y1; 21} u b{xy; v,; Zz,} BeIpaxaercs
dbopmyIoii:

&-szl-xz T Y1 Y2+ 2172

BBIUKMCINTE CKASIPHOE HPOM3BEICHHE
BeKTOpOB df{2;1;6} u 5{3; 0; -1}

G-b=2-3+1-0+(—=6)-(-1)
=6+0+6=12

[leprieHAUKYIAPHOCTH BEKTOPOB:

A(x1; y1; 20U b(x2; V25 25);
i b=0:

X1 X2+ Y1 Y2+ 212, =0

[TeprieHAMKyIAPHBI 1M BEKTOPHI d{2; 1; 6}
b{3;0; —1}

i-b=23+1-04+6-(-1)=6+0—6
=0

OtBeT: 11a

KonnuHeapHOCTh BEKTOPOB:

A(x1; y1; 20U b(x2; V25 25);

X1 _ V1 _ 21
— = — = —, €CJIM KOOpAWHAaThl BEKTOPOB HC
X2 Y2 Z2

PaBHBI HYIIIO.

332[8.‘{8.. KOJ'IJ'II/IHeapHLI JIX BCKTOPHLI:
a) a{-5:3;-1} u b{-10; 6:-2};
b) ¢{-6:3;-1} u d{2; -9;3};

Pewenne.
a)
_5 —_ . 3 —_ . _1 —
0" 0,5; = 0,5; = 0,5
Jla, BEKTOPBI KOJUIMHEAPHBI
b)
—6 3 1 -1 1
2 -9 33 3

Hert, BeKTOpBI HE KOJUTHHEAPHBI
Otsert: @) 1a b) Her

Kocunyc yria Mexx1y HeHYJIEeBBIME BEKTOpaMHU
> -

BEKTOPOB d{X1; Y1; Z1} M b{xXy; Y75 25}

BBIYHCIIACTCS 110 (hopMmyIie:

X1 Xp v Y1 Y2+ 2123

Vi +yi 2 Jx +yi + 23

cosp =

Haiiti KOCUHYC yIila MEKy BEKTOpaMH d =
{4;3; 0} u b = {0; 12; 5}.

4-0+3-12+0-5
V4?2 432 + 0% -V/0% + 122 4 52

cosp =

_ 36 36
V25-4/169 65

3agaHus /151 CAMOCTOSITEILHON padoThI
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Bapmuanr 1 Bapmuanr 2

1 | JlaHbI BEeKTOpHI 1 JlaHBI BEKTOPBI
3{2; —4; 3} u b{—3;0,5; 1}. Haiimre 3{2;—4;3} u b{—3;0,5; 1}. Haiinure
KOOPIUHATHI KOOPIUHATHI
BekTopa a) ¢=3+b pekTopa d) ¢=3—b
b)¢=33-b b)¢=3+2b

2 | Manbl BekTopsr a{1; —2; 0}, 2 JlaHBI BEKTOPBI
b{3; —6;0} u &{0; —3;4}. Haitmure 3{1;—2; 0}, b{3;—6;0} u ¢&{0; —3;4}.
KOOPIHMHATHI BEKTOpa p = 2a — §Z—)) —C HaﬁﬂfTe KgOPHHHaTH BCKTOpa

p= 53 +b—2¢

3 | Haiigure 3naueHuss M u N, Ipu KOTOPBIX | 3 Halinure 3Ha4eHnss M U N, IpU KOTOPBIX
BEKTOpa a U b KOJUTMHEAPHBI, €CIH BEKTOpa a U b KOJUIMHEAPHBI, €CITN
a{—4; m; 2} u b{2; —6; n}. a{6;n; 1} u b{m; 16; 2}.

4 | Ha xakoM paccTOsTHUH OT IIOCKOCTH ( 4 | Ha xkakoM paccTOSHUU OT TUIOCKOCTH (
xOy) Haxoaurcs Touka A ( 2; -3 ; 5)? yOz) naxomurcs Touka B (-3 ; 2 ; 4)?

5 | Ha xakom paccTossHUM OT HayaJia 5 Ha xakoM paccrostHuM OT Havyana
KOOpJMHAT HaXOUTHCS TOYKA KOOPJMHAT HAXOJUTHCS TOUKA
A(-3;4;0) B(3;0;-4)

6 Haiiaute koopauHaThl ceperHbI 6 Haiigute koopauHaThl cepeHbI
OTpe3Ka, €CJIM ero KOHIbI UMEIOT OTpe3Ka, €CJIU €ro KOHIbl UMEIOT
koopaunatel A (5 3;2), B (3;-1;-4) koopauHathl A (-3;2;-4), B (1;-4 ;2)

7 Hailinure nyinHy BekTopa AB ,ecmn A ( 7 Haiinure nnuny BekTopa BA ,ecmu A (-3;
53:2),B(3;-1;-4) 2;-4),B(1;-4;2)

8 | 3ammcaTh KOOPAMHATE BeKTOpa &, ecnu | 8 3anucaTh KOOPJAUHATHI BEKTOPA b , €CIIH b
F=47-3k =57 +37

9 | Hauwi Touku A (2;-1;0);B (-3 ;2;1) |9 | Haubi touku A (2;-1;0);B (-3 ;2;1);
; C(1;1;4). Haligute KoopauHaTHI C(1;1;4). Haiinure KOOpAUHATHI TOUKH
ToukH D , ecii BeKTOpBI D, ecnu BeKTOpBI AC n D—B>paBHBI.
ABucCD PaBHBL.

10 | JdaHbI TOUYKH 10 | HanHo Touka
A (x?%; y3—3y; —z% —2), A (x?% —6y +12; —12z — 40),
B(1;y*=3;11z+2)u B (4;y3 —2y;z% +z) uAB{4;0; —2}.
ﬁ{l; 0; —30}. Haittu X, y, Z Haiitu X, Y, Z

11 | Mausr BexTOp 11 | Tansr sexrop @ {2; —6;3}u b {—1;2;2}.
@{2; —6;3}ub{-1;2;2). Haiigure a) |d| — |I;| b) |d — B|
Haiigure a) |al + |B b) |d + b|

ITPAKTHYECKAS PABOTA Ne 58

Ha3Banme npakrtudeckoil padorbl: lcrnonb3oBaHue KOOPAMHAT M BEKTOPOB MPU PEIICHUU
MAaréMaTU4YCCKUX U IMPHUKIIAIHbIX 3a1a4.

Heap padorbl: Ha ocHoBaHMM 3HAHUN, MOJTYYEHHBIX MpH H3ydeHHH TeMbl «KoopauHaTel u
BCKTOPBI» HAYYHUTHCA PCIIATE CTAHAAPTHBIC 3aJa4l Ha HAXOXJICHUE U ITIOCTPOCHUC.

Pe3yabTarsi:
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Dopmupyemuie Inemenmut INK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— TIK 2.3. OcymiecTBasiTh cOOp MaHHBIX IS aHAJIM3a HWCIOJIB30BaHUS W (DYHKIIMOHMPOBAHUS

MIPOrpPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnswie: MPI1 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, .MPP 02, MPP 09
npeomemnosie: 11P6 01, I1P6 06, TTP6 13, I1P614, TPy 16, TPy 18, ITPy 19

3HAHMSA:

Hean paboThi:
3Hanus:

— IlonsTue o BEKTOpE, €ro KOOpAMHATAX.

— Ilondatue o ckalsspHOM MPOU3BEIECHUU BEKTOPOB, €r0 CBOMCTBAX.

YMEHHUA:

— Bebluncienne paccTosSHUN MEXy TOUKaMH.

— Brbluucnenue ckaiasipHOro MpOU3BEACHHUS.
Xoa padoTbI:
3aganus AJ151 CAMOCTOATEIBLHON padoThI
3anauva 1.
[TapamrroTucT OmMycKaeTcss BEpTUKAIBLHO BHH3 CO CKOPOCThIO 4 M/c B Oe3BeTpeHHyro moronay. C
KaKkol CKOPOCTBbIO OH OyleT ABUTaThCsS MPH TOPU3OHTAIBHOM BETpPE, CKOPOCTH KOTOPOTO
oTHOCUTENbHO ey 3 M/c. Ha kakoe pacCTOSIHHME OTHECET €ro OT MecCTa MajeHHs, eClIH OH
CITYCKAEeTCsl C BHICOTHI 2KM?
PaboTa naa 3anauveii.

1. 3anuireM 3aK0H CI0KESHUS CKOpOCTCﬁ B BCKTOPHOM BHAC.
2. Cz[enaeM YCPTECIK, ITPOU3BEAA CII0OKCHUC BCKTOPOB CKOpOCTeﬁ.
3. Hckomprit BCKTOp SABJISACTCA FHHOTCHYSOﬁ MpsAMOYTOJIBHOI'O TPCYTOJIbHUKA. IIo TCOPEMC

[Tudaropa BeraucInM e€, HalIsg TEM CaMbIM MOJYJIb CKOPOCTH.

4. 3Has, 4YTO TMpU NOPSIMOJIMHEHMHOM paBHOMEPHOM JBHKEHUM MOJYJb MEpeMELICHUs
MIPOITOPIIMOHANIEH CKOPOCTH, COCTABUM ITPOITOPIINIO U HAIeM MOJTYJIb HCKOMOTO ITePEMEIICHUS.
3agaua 2.

-

[Tycto V- CKOPOCTh MaTepualbHOW TOukH, F — cuna, neicTByromas Ha Hee. Uemy paBHa
MOIIIHOCTh, pa3BUBaeMas CHJION F, ecm m =5H, m = 3,5 m/c; (I_/)/?) = 45°, (Hnst perenus
3aJ1aum ucrob3yercs popmyna W = |ﬁ | * |I7| * cos FV)

3agaua 3.

-
Beraucnuts paboTy, KOTOPYIO HPOM3BOAMT cua & = (6; 2), eclu ee TOUKa TIPHIOKEHHUS, JBUTrasch

NpSIMOJIMHEIHO, epeMeraeTcs u3 nojoxxeHus A (-1; 3), B nonoxenue B (3; 4).

([nsa pemenus 3agauu ucnonbzyercs popmyna A = |ﬁ' | * |§ | * cos FS)

3agaua 4.

MunieHb HaXOJIUTCS OT JIyYHUKA Ha paccTosHuu S0M. Mumienb umeer GopMy KOHLIEHTPHUECKUX
OoKpyxHocTell. lnamerp neHtpanbHoro kpyra 10 cm, TosmmHa Kakaoro koiasua toxe 10 cwm.
Crpena Bo Bpems mojere uMmeer ckopoctb 50 m/c. [lyer GokoBoit Berep co ckopocThio 0,8 m/c.
[Torager o ctpena B 1enb.? B Kakol Kpyr JA0JDKEH LETUTCS CTPETIOK, YTOOBI MOMACTh B JECIATKY?
CrhenaiiTe 4epTeX U pELIUTE 3a/1ady.

3anaua S.
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CKopocTh JIOAKH OTHOCUTENTbHO TeueHus 10 m/c, ckopocth TedeHus S5 m/c. Ilom kakum yriioMm K
OeperoBoil JIMHUU JOJDKEH JIOJOYHHUK BECTH JIOAKY, YTOOBI MONAacTh HA MPOTHUBOMOJIOXKHBIN Oeper
CTPOro MPOTUB TOTO MECTA, OT KOTOPOro OH OTIUIbLI? ClenanTe YepTex.

HPAKTHYECKAS PABOTA Ne 59
Ha3panmne mnpakTuuyeckoii padoTbl: Onpedenenue 63AUMHO20 PACNONONCEHUS NPAMbBIX U
NJIOCKOCMel.
Heas padorbl: Ha ocHOBaHMM 3HAHMI, MOJYYEHHBIX INPU U3YYEHUH TEMbl O NapaJICIbHOCTH
MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE HAYUUTHCS pellaTh CTAaHAAPTHBIC 3aa4l Ha OINpPEACIICHUE
MX B3aMMHOTO PACIIOI0KEHHUS.
PesyabTaTsi:
Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepircanue):
— TIK 2.3. OcymiecTBisaTh cOOp MaHHBIX IS aHAJIM3a HWCIOJIB30BaHUSA W (DYHKIIMOHMPOBAHUS
MIPOrpaMMHO-TEXHHUUYECKUX CPEACTB KOMIIBIOTEPHBIX CETEM.
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 01, I1P6 09, 1Py 14, ITPy 15, I1Py 16.
3HAHUS:
— IlonsATHE 0 B3aMMHOM pacHOJIOKEHUHN IPSIMBIX U IUIOCKOCTEN B POCTPAHCTBE.
— OCHOBHBIE aKCHOMBI CTEPEOMETPHH.
yMeHus: OnpeeneHue B3aMMHOTO pPacloloKEHUs IBYX HPSIMbIX, IPSIMOU U MJIOCKOCTH.
Xoa padoTbI:

B3aumHoe PACIIOJO0KCHHUE IBYX IIPSAMBIX B IIPOCTPAHCTBE

Bce BO3MOXKHBIE CIy4al 63AUMHO20 PACROJIONCEHUA O6YX NPAMbBIX 6 NPOCMPAHCmEe
IIPEJCTABIECHbI B CIEAYIOLIEH TabauIe.

durypa Pucynok Omnpenesenue
Be psIMbIE Ha3bIBAIOT
IBe nepecekarowuecs nepecekaruiuMuca npAMbIMU,
npamoie ; €CJIi OHU UMEIOT eIMHCTBEHHYIO
v 001IIYI0 TOUKY.

I[Be MpsAMbIC Ha3bIBAIOT
I[ napauiejlibHbiMuU nPpAMbIMU,
BC napaijiéjibHble "
P €CJIM OHHU JeXKaT B OJHOHU

npiamosite

IJOCKOCTH U He MMEKT 00IIMX

TOYCK
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npamole

IBe ckpewusaromuecs

Tl

-
S,

Be MpsIMbIE HA3bIBAIOT
CKPeWUBaromuMuca npamvimu,
cyliecTByer
IUIOCKOCTH, cojep:kamieii o0e

npsiMble.

€CJIIn HE

C MEPCUUCIICHHBIMU B npez[bmymeﬁ Ta6J'II/IHe ClIydasdMH B3aUMHOI'O pacCIlOJIOXKEHUA IBYX IIPSAMBIX B
IIPOCTPAHCTBEC OJIM3KO CBA3aHBI YTBCPXKIACHUSA, IIPEACTABICHHBIC B cneﬂylomeﬁ Ta6n1/1ue.

Tun BePiKIeHUA )
durypa Pucyunok e
¢popmyauposka
AKkcuoma 0 npamou  auHUU,
3A0aHHOI 08YMA MOUKAMU
JlBe pa3IUYHbIC
. Yepe3 J1Be paszidyHble TOYKHU
TOYKHU

mpoxoauT oOJHa MW TOJbKO OJHa
npamas JIMHUA.

Ilpamas nuHHUS U
TOYKA, HE JIeXKalas
Ha TOW NMpAMON

Axcuoma 0 napannenvHvix
nPAMBIX

Uepe3 TOYKy, He JIeKaIIyl Ha
NPSAMOIi, TPOXOJIUT OAHA U TOJIbKO
0JHA npsiMasl, Napa/uleJbHas

3TOM MPSIMOM.

JlBe
nepeceKaruecs
npsiMble

Teopema o niaockocmau,
onpeoenaemou osymsa
nepecekanuumMuca nPAMbIMU

Uepez aBe  mepeceKawuuecs
NnpsiMble POXOJUT OJHA U TOJIbKO
0JHA IJIOCKOCTB, cojeprkaias ooe

OTH IIPAMBIC.

I[Be napajiCJIbHbIC
IMpsSAMBIC

Teopema o naockocmu,
onpeoensaemoii 08yms
napanienbHbIMu RPAMbIMU

UYepes ABe napaJuiejibHbIe
NpsiMble TIPOXOJUT OJHA M TOJIBKO

OJHA IUIOCKOCTb, CoACpKalias 00e
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OTHU IIPSAMBIC.

Ilpusnak ckpewgusarowuxca npampix. Eciiv ogHa U3 IBYX NPSAMBIX JISKUT HA IUIOCKOCTH, a Jpyras
npsiMasi TIEPeCceKaeT 3Ty IJIOCKOCTh B TOYKE, HE JIe)KAlIeH Ha MEPBOM MPSMOW, TO ATH INPSMbIE
ckpenruBaroTces (puc.l).

i

.
e

Puc.1

Yenom Me.)’('oy CKpewjuearoiumucsa npamobimu HA3BIBAOT YIoJl MCEKAY HNCPECCKAOMIUMUCSH
IpAMbIMH, COOTBETCTBCHHO MAPAJJICIbHBIMU JAHHBIM CKPCIIHMBAIOIIMMCSA ITPAMbBIM (pI/IC 2)

Puc.2

Ha pucynke 2 n3o0paxkeHbl ckpenuBaronmecs npsmbie a u b. [psmas @' napauiensHa npsMon a,
npsimast b' mapaiensHa npsmoit b. Tlpsmeie @' u b' mepecekatorcs. Yron ¢ u sBISETCS yriiom
MEKIY CKPEIIMBAIOIIMMUCS MPSIMBIMU & 1 D.

3apaua. B xkyoe ABCDA;1B1C1D; naiitu yron mexay npsmeimu AB; 1 BC;.

Pemenne. [Tockonsky npsimast ABjniepecekaer mmockocte BB1C; B Touke Bi, koTopas He JIe)KHUT HA
npsmoit BCy, To o mpusHaky ckpemuBaromxcsi npsaMeix npsimeie AB; u BCy  ckpemmBarorces

(puc. 3).
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G

Puc.3

Jnst Toro, utoObl HaliTH yron mexny npsmbivu AB; u BCy, mpoBenem B kyOe auaroHanb OOKOBOU
rpaan AD; u auaronans BepxHero ocHoBanus D1B1 (puc. 4).

Puc.4

[To ompenenenuto yriaa MexAy CKpelIMBaOIMMHUCS TpsMbiMU yroin Di1AB; u sBisiercs yriom
mexay npsambiMu AB; u BCj. Ilockonbky tpeyronbhuk AD;B; paBHocToponnuii, yron D;AB;
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 A{B,
3) CDuAD, A D

2. [Mupamuna SABCD nepecedena miuockoctsio KLM, mapamiensHoi FAN
OCHOBaHHIO '
1. Kak pacnoyioxeHsl psIMbIE:

a) AS u SD?

0) AB u KL?

B) SD u LM?

2. Kak pacnosioxeHsl INIOCKOCTH:
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a) ASD 1 DSC?
6) ABD u ASD?

3. [Tpstmbie MN 1 AB napannensssl, npssmeie MP u AB ckpemuBaromuecsa. Haiitu yron Mexay
npameiMu MP u AB, ecniu ZPMN = 80°.

4. [Tpsimast EF He nexur B minockoctu
kBaapara ABCD, Ho mapasiensHa CTOpoHe

kBagpara BC. Onpexnenu yron Mexay npsMbIMA
EF u AD.

5 Hau ky0 ABCDA1B1C1D4. Onpenienu yron Mexay s 7
npsimeiMu DA, v DCy

6. B mutockocty @ nexxuT npaBuiibHbIN TpeyronsHuk ABC. e

[IpoBenena menuana AD. Ilpsmas a pacnonokeHa BHE TUIOCKOCTH
TpeyrojbHUKa NapauieIbHO CTOPOHE

tpeyroipHuka BC. Paccuuraiite Bennunny yria mexay a u AD Ly M,

7. B ocnoBanum npsimoro napannenenunena KLMNK; L, M; N Ky : N,
poM6, onuH U3 yriaos kotoporo 60°. HaiifuTe BeIMIUHY yriia MEKITY : KM
uK,L;

Hcnonp3ys naHHbIN Ky0 & ¢

— 0

. OTIpeICTTUTE B3aUMHOE pacnojoxenue miockocreir BB1C1 u AA1D1

. napaienbHbI )
IepeCeKaroIInecs A 01

. HA30BUTE IIOCKOCTH napasuiensHyo A1B1C1

. ABC

DD1C1

A1D1D A o

[\S)

A1B1C1 c 4
BB1C1 $\<;;}’4é _
_ T AT a e

9. Yepes Touky O, KOTOpasi HAXOJUTCS MEKIY
napajuieNIbHBIMU TUIOCKOCTSIMH 0, ¥ 3, TPOBEICHBI MIPsSIMbIC a | D, c
MepeceKaroIIne MIOCKOCTH TakK, yTo Touku A u B HaxoasTcs ¢ D B

IUIOCKOCTH «, // N
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

pu

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
NepneHOUKVIAPHbIX NIOCKOCHEN.

Heap padorei: Ha ocHOBaHMU 3HAHUI, MOJyYEHHBIX NPU U3YYEHUM TEMBbl O NApajuIEIbHOCTH U
NEPIEHIUKYIIAPHOCTH INIOCKOCTEM HAYUYUThCS PEIIATh CTAHIAPTHBIC 3a1a4U.

PesyabTarsl:

Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymiecTBisaTh cOOp MaHHBIX IS aHAJIM3a HWCIOJIB30BaHUSA W (DYHKIIMOHHPOBAHUS
MIPOTrPaMMHO-TEXHUUECKUX CPEICTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnsie: 11P6 01, I1P6 09, TPy 14, ITPy 15, I1Py 16.
3HAHUSL:
— IlonsTHe 0 B3aMMHOM pacIoIOKEHUH TUIOCKOCTEN B MPOCTPAHCTBE.
— OCHOBHBIE aKCMOMBI CTEPEOMETPHH.
yMenus: OnpeeneHue B3aMMHOTO PaCIION0KEHHUS ITIOCKOCTEH.
Xon padorhl:

HBG IINIOCKOCTH B MPOCTPAHCTBE MOTYT OBITH nmapajjiICJIbHbBIMHA HWJIM MOT'YT IHCPECCKATLCA, KakK
MMOKAa3aHo B CIEAYIONICH TaduIie.

®durypa Pucynok Omnpenesienue

JIBe TII0CKOCTH HA3BIBAIOT
nepecekarnuuMuca, €Ciu OH1
He COBNAJAIOT, U Y HUX €CTh

JlBe
odmume To4KHu. B cnyyae,
nepecexaowjuecs
P “ KOTJIa IB€ MIIOCKOCTH
naockocmu

MEPCCCKAIOTCA, MEPECCUCHUEM
3THUX IUIOCKOCTEH SIBJISIETCS
npsiMasi JTUHUA.
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HBC IINIOCKOCTH HA3bIBAIOT
napa’uiejibHbiMu, €CJI1 OHU HE

[Be napannenvuoie

naockocmu
MMeEIOT O0IIMX TOYEK.

Ipu3Haku napauieJbHOCTH ABYX IJIOCKOCTEl

Ilepeoiit npu3HaK napannenbHocmu 08yx
naockocmeii. Ecay f1Be mIepecekaroluecs MpsiMBbIE,
K JeXalMe B OJHOM IUIOCKOCTH, COOTBETCTBEHHO
b IapajuieJbHbl JBYM MPSIMBIM, JEXallUM B JPYrou
o a IJIOCKOCTH, TO TaKHE MJIOCKOCTH MapajlieibHBbI.
Puc.1
d K
B c b
Bmopou o a
npU3HAK napaineapHocmu 06yx niaockocmeii. Eciu nse
IIepeceKaroInecs MpsMble, JIEKallMe B OAHOW IIOCKOCTH,
NapajuleNIbHbl  IPYrod IUIOCKOCTH, TO TAaKUE IUIOCKOCTU
napasuieIIbHBL Puc.2 p
durypa Pucynox CBoiicTBO

[T;mockocTn monapHo
He MepeceKarTCs.

Tpu napa’uieilibHble njiocCKocmu
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IIpsimble, 10 KOTOPBIM
TPEThS IIJIOCKOCTh
/ee napannenvnvie niockocmu,
. . IIEPECEKACT ABE
nepeceuénnvie mpemaoeil

napajuiesbHbIC
NJIOCKOCMbIO

IJIOCKOCTH,

napauieJibHbI.

Tpemwbsa nnockocmeo IIpsimble, 1O KOTOPBIM
napannenvHa TUHUU MIEPECEKAIOTCS KaXK/ble

nepecedyenusn nepevlx 06yx JABEC IIJIOCKOCTH,

njaockocmeit napaJuiejbHbl.

Bce Tpu miockoctu
Tpemwa nnockocms nepecexaem

Tpemwbsa nnockocms npoxooum Bce Tpu miockoctu
yepes NUHUIO nepeceyenus

nepevix 08yx niocKocmeii

HMEKT 001y 10
NpSIMY 10

S HMEIOT eIMHCTBEHHYI0
JIUHUIO nepecevenus nepeuix
N 0011y 10 TOUKY (Ha
08yx niockocmeil
PHCYHKE - 3TO TOYKa S)

,

B3aumnoepacn0ﬂoafceﬂue mpex naockocmeii 8 npocmpancmee

TpH MIOCKOCTH B MPOCTPAHCTBE MOTYT PACIOJIaraThCs TaK W TOJBKO TaK, KaK TOKa3aHO B
clenyromen Tabmure.
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NEPHEH/UKYJISIPHOCTD
IVIOCKOCTEN

JIBEe IUIOCKOCTH HA3bIBAIOTCS IEPIICHIMKYISIPHBIMU,
€CJIH YTOJI MEXIY HUMH IPSIMOii.

Teopema. (/Ipuznak
nepneHOUKYISIPHOCIU 08yx
nnockocmeti) ECU MIOCKOCTH
MPOXOJAUT  4YEpe3  MpSAMYIO,
MEPICHAMKYJISIPHYIO  Jpyroi

IUVIOCKOCTH, TO STH IUIOCKOCTH

TIePICHIUKYIIAPHBI.

Ecnn nBe 1IIockoCTH B3aMMHO NEPHEHAMKYJSPHBI, TO IpsiMas, NPOBEIACHHAs B OJHOU
IJIOCKOCTH TMEPIEHAUKYJSIPHO K JMHUU IIEPECEUEHMs IUIOCKOCTEH, NMEPHEHIUKYISIPHA K

Teopema 2

JPYrou MIOCKOCTH.

Cruenctue 1

Ecnu w3 TOYkM OOHOM M3 JABYX B3aUMHO MEPHEHAUKYISIPHBIX IJIOCKOCTEH MpOBEACH
NEPIECHIUKYISAP K APYTroi MIOCKOCTH, TO OH MPUHAIJICKUT MEPBON TUIOCKOCTH.

CrnencrBue 2

Ecnu nBe TUIOCKOCTH, TEPIEHANKYJISPHBIE K TPETheW TUIOCKOCTH, IEPECEKAIOTCs, TO HX
JIMHUSA [IEPECEUYECHUS €CTh IEPICHANKYJIISP K 9TOU MIOCKOCTH.

3az[atm OJd CAMOCTOATECJIIBHOI'O pemelmﬂ:
IIpu3Hak napainebHOCTH MI0cKocTel. CBOHCTBA NAapa/LlIeIbHBIX IVIOCKOCTEH.,

Joxasants naparsenssocms nwckocmeit ABC u A, B, Hnockoemu a u ff napavetsis.
1 2 1 2
B, Jano: b Jano
Ay By Ay allb MPAMBIC a W
Cy Hokasarn: | & ™ iy b nepecexa-
Cy Al A8, 10TCA B
o Tovke 0.
Hoxasarn
A 8 A B /l(m A AR A B,
¢ 7/ 24
c Jlano: A4,C B n CC B8 - £l o
. " . an o
Hano: AA | BB, || CCy, AA=BB,=CC, | MpalIcaOrpaMmm alone A At AB 1A B,
3 4 1 Jlokwsar: Jl( I ACy
VIBC ~ Jlokaar:
8/ M — M\B,C, o B/ BC| B €,
'l: J / lb// . s
‘ $ S \/ c O
o\(——c A \ \'( a Ak
il e l ’[
(B~ st & D 5 Nano-anh |6 TWano: nps-
,"," S s » cKpenin- " Mueanb
A Y Y BHIOUUIECH nepecexi-

Jlano: ABCD ~ npocTpancrneninit @ S —F ;llpnm:e. 3
Jlana: ABDCDBAL - xy0 HETLIPERYTOAMINK OKuKITY: i
1

npammie AR [© ‘Z/A
5 3 /(& .A.:/n,'i,ll, g a.-}( Hafow
7/ N\

CRpennma- 7 AN ABL MBw
WOLLECH, s BA,

o 10TCR 1 TON-
" ke M. AA Y,

NABC
8 B0

Jlano: rouxa C aexnt sue K;“p:‘:i“;';""; B DO, O [ oy ; ABnOB,
nnockocTH napasacaorpassa ABCD | Z7 it - / ] N

7
b Jlano: npa- Jlano: npa-
% o Muieanb Muicainh
/4 <8 nepecexa- nepeceKi-
s 10TCH B TOM- HOTCR B T0%-
. ke O, xe M.
Jlano: ABCD - npocTpancTBeniii Habms: S
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IlepnenAHRYASAPHOCTD MIOCKROCTEH.

Touka M pexcum sne wiockocmie ABC TTrocxkocmu a u i nepnenduxysapin:
1 2 1 2
M M E F
L C i -
A D B 15
A2 ()

Jlawo: ABCD - npamoyroasimx. [1ps-
Mas MB nepnesanky aapa miockocT
ABC. Jloxasars nepncHanky pHoCTs
nnockocTed AMB w MCB

JIOKA3IATH NEPHEHANKY IIPHOCTH
ockoctTeh AMC w DMB

Jano: ABCD w BCFE — npamoyrone-

UKk, Flalirn paceTosime mexay
npamolt BC' n mockoeTio ADF.

Jlano: vorxn A w B npryaasexar
MAOCKOCTAM ¢ i cooTReTCTRE IO
AB, =9,

Haitrue AB.

,

. O
Jaro: rousu 4 u B npusaacxar
nAOCKOCTH @, 8 Toukn Cu D -
mocxocTu . AB || C,D,.

Halrru AC

Jlano: rouxn A u B npunamtexar
IIOCKOCTAM ¢ M [} COOTBETCTBEHNO.
AB=9,

Haitru A8,

Jlano: ABCD ~ xwanpar. [loxasary
NEPHCHANKY IAPHOCTD IIOCKOCTEl:
1) AMC w ABC, 2) AMC w BMD.

5 6

a 5
M
1 A.—' a
Za. ’ Sl M -
— 0 A c 13,

JIano: NPAMAR @ ~ MHHK NEPECCHICHHA - " it
NEPREHANKY ARPILIX IAockocTed o u [} Jlano: nnoexocti AMB w BMC nep-
Tipasas b nprsassexut naockocT i HEHANKYASPH B IU1oekoeTi ABC
W nEplICHANKYAAPIA npaMol a Jlokmare: npasman MA nepnenns
Jloxasars: b 1o Ky/spna nnockoetin ABC 3

JIOKEINTh EPIEHANKYINPHOCT I
ockocteh AMD w ABC.

Jlano

ABCD - npsmoyroasHmux.
MNaocxoctu AMB u DNC nep-
NERANKYANPHS IOCKOCTH
ABC.

Haftri MN.

IMPAKTUYECKAS PABOTA Ne 61
Ha3zBanue npakTudeckoii padorsl: [lepnenouxynap u HaKIOHHAs K HIOCKOCTU.
Henp padorel: Ha ocHOBaHMM 3HAHUM, NOJIYYEHHBIX IPU U3YYEHUHM TEMBI O MEPIEHAUKYISAPE U
HAKJIOHHOM HAY4YHUThCs PEIATh CTAHIAPTHHIE 3a1a4U.

Pe3yabrarsi:

Dopmupyemvie 3nemenmut IIK (npogpeccuonanvno opuenmuposannoe cooeprcanue):
— TIK 2.3. OcymecTBisaTh cOOp JaHHBIX AJIS aHaIM3a WCHOJIb30BAHUSA M (DYHKIIMOHHUPOBAHMUS
MIPOrpaMMHO-TEXHUUECKUX CPEACTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnuste. MPIT 01, MPIIT 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnste: 11P6 01, ITP6 09, TPy 14, ITPy 15, 1Py 16.
3HAHUSA:
— IlonsaTHe o0 nepneHAuKYIsIpe U HAaKJIOHHOM.
— Teopema o Tpex nepneHIUKYIApax.
yMeHus: Brruncnenue JIMHBI NEPIEHANKYIIAPA, HAKIIOHHON U MPOEKIINH.
Xon padoThl:
Ilepnenoukynap u nakionnas
HaxkJioHHO#M, MpOBEICHHOW W3 TAaHHOW TOYKH K JAHHOM TIJIOCKOCTH, Ha3bIBAaeTCs JIOOOH OTPE3OK,

COCIUHSIIONIUN JTaHHYI0O TOYKY C TOYKOH IUIOCKOCTH, HE SBISIOMIMICS TEPHEHIUKYISIPOM K
IUIOCKOCTH.

KOHCI_I OTpC3Ka, JIeXKaIlui B IIJIOCKOCTH, HA3bIBACTCA OCHOBAHHEM HAKJIOHHOIA.
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AB - HakioHHas1. B - ocHOBaHME HaKJIOHHOM.

IlepneHAUKYJISAPOM, NPOBEICHHBIM W3 JAHHOW TOYKU K JAHHOW IIJIOCKOCTH, HAa3bIBACTCS
OTPE30K, COCOUHSAIOIIMKA JAaHHYHO TOYKY C TOYKOM IUIOCKOCTM M JEXaluid Ha NIpsSMOMH,
MEPIEHANKYIISIPHOMN NIJIOCKOCTH.

Konen aToro orpeska, jexamuii B JI0CKOCTH, HA3bIBAETCSI 0CHOBAHHMEM IePIIEHAUKYISPA.

A
N AC -
MEPIEeHIUKYIIAP.
CL \B C - ocHOBanue

NEePIEeHIUKYJIISpa.
X

PaccrosiHreM OT TOYKH 0 TJIOCKOCTH HA3bIBAETCS JUTMHA MEPIICHIUKYIISpa, MPOBEICHHOTO U3
3TO# TOYKH K MIOCKOCTH.

OTpe30K, COeAUHSIOMNNE OCHOBAHUS MEPIEHANKYJIISPA U HAKIIOHHOM, IPOBEICHHBIX U3 OJIHOM
Y TOM K€ TOYKU, HA3bIBACTCS MIPOCKIIMEH HAKJIOHHOM.

A
CB - npoexknus

HakJIOHHOI AB Ha
j; IJIOCKOCTH O..
C B TpeyronbHuK

ABC npsMOyTroJbHBIM.

X

Yriaom MexIy HaKJIOHHOW M IJIOCKOCTBIO HA3bIBACTCS YroJl MEXAY 3TOW HAKIOHHOW U €€
MPOEKIMEN HA IUIOCKOCTD.
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<CBA - yron

i MEX1y HakJIoHHOU AB
& B M IIJIOCKOCTBIO 0.

Ecnu 3 naHHOM TOYKM K JaHHOM IUIOCKOCTH IPOBECTH HECKOJIBKO HAKJIOHHBIX, TO OOJbLIEH
HAKJIOHHON COOTBETCTBYET OO0JIbIIAs IIPOEKLHS.

Ecmu AD > AB,
to DC > BC

<DAB - yron mexnay HakioHHbIME <DCB - yron Mexay npoekuusMu
Otpesok DB - paccrosinue Mexay OCHOBAaHUSMH HAKJIOHHBIX.

Teopema o mpex nepneHOUKyApax
Ecnn npsimasi, npoBeileHHas Ha MJIOCKOCTH Y€pe3 OCHOBAHME HAKIIOHHOM, MEepHIEeHIUKYIsIpHA
€€ MPOEKINH, TO OHA MEPIECHIUKYIISIpPHA U CaMO HAKJIOHHOM.

Cl
\\
J / a / \\
/ B A / : \\ a / g
/ B A/
,z"' (X
L AB al ABBCLBA}=aLCA

CHpaBeI[HI/IBa TaKXC o6paTHa51 TeopeMa:
Eciu npsaMasg Ha IJIOCKOCTH NEPHICHAUKYIISIPHA HaKHOHHOﬁ, TO OHa MHNCPICHIAUKYJISIpPHA U
IMpOCKI U HaKJIOHHOM.
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\ CN\
N \\_\
% \
\ A \\ /a
/ B A/
/X
alAC
alACBCLBA}=alBA
3agauu AJ5 CaMOCTOSITEILHOTO PelIeHusI:

1. [Ipsimast @ mepecekaer miIockocTs ff B Touke C, u oOpasyeT ¢ miockocThio yron 60°. PEa,
touka R - mpoekius Touku P Ha miockoctsh ff. RC=7 cm. Haitnure PC.
2. K mockocTu o mpoBe/ieHa HaKJIOHHAs, JJIMHA KOTOPO# paBHA 17 cM, MPOEKIUs HAKIIOHHON
paBHa 8 cM. Ha kakoM paccTOSIHMM OT IUIOCKOCTH HAaXOJMTCS TOYKA, U3 KOTOPOH IpOBEICHA
HaKJIOHHas?
3. K minockoctu o mpoBeneHa HakioHHas AB (A€aq). JlnuHa HakiIOHHOW paBHa 24 cw,

HAKJIOHHAS C TUIOCKOCTBIO 0Opasyer yros 60°. Beramciure, Ha KaKOM PAaCCTOSIHHHM OT IUIOCKOCTH
HaxOOUTCd Touka B.

4, Haknonnas AD ¢ mockocTeio o oOpasyer yron 30°, a «D
HakionHas DC ¢ mockocthio a oOpasyer yron 45°. Jlnuna ‘
nepnenaukyinsapa DB paBHa 19 cM. Bpruucnure nnuHbsl o0eux

HAKJIOHHBIX.

5. Jumiaa otpeska VB pasaa 20 M. OH mepecekaer « ‘B
wiockocte B Touke . PaccrosHMe OT KOHIIOB OTpe3Ka [0
TUTOCKOCTH COOTBETCTBEHHO paBHBI 8 M u 2 M. Haiiaure ocTpbrii
YTOJ1, KOTOPBI 00pa3yeT oTpe3ok VB ¢ miockocThio.

6. PaBunoOenpennsiii TpeyronpHuk ABE HaxoguTcss B 1uiockocTH o. BOKOBBIE CTOpPOHBI
tpeyronsauka ABE paBubl mo 10 cMm, a cropona ocHoBanusi AE = 12 cm. K 310t mmockocTu
npoBenieHbl niepreHaukyisip CB, koroperii paBeH 6 cm, m HakinonHeie CA u CE. Beruucnure
paccrosinue ot Touku C 10 cTopoHsl TpeyrosbHuKa AE.

7. JIByrpansbiii yron paBeH 45°. Ha opHoWi rpaHM JBYrpaHHOrO yriia JaHa Todka B,
paccTosiHue OT KOTOpOH 10 pedpa paBHO 22 cM. UeMy paBHO pacCTOSIHHE OT TOYKH B 10 BTOpOi
I'paHu ABYIPAaHHOIO yria?

8. IByrpannsiii yron paBeH 120°. BHyrpm ero mama Touka A, KoTopas HaxXxOTUTCS Ha
paccrosHun 36 cM oT obeux rpaHed 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, ecaiu ABCD 6yoem...
1) npsSIMOYTOJIEHUKOM;
2) poMOOM;
B o
3) KBazpaToOM. D
A b 3. ADL(ABC). IIpsimbie DM u BC 6yoym nepneHOuKyispuvimu, eciu [x
AM byoem...
1) GuccexTpucoit; c
2) MeIMaHoI; W
3) BBICOTOIA. B

4. ABCD - npsimoyzonvrux, ACNBD=O0.
SOLAC, SOLBD. Tocoa yeon mexcoy npsmoit CS u nrockocmoio (ABC) - smo yeon mescdy 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 pasroyoanena om éepuiun mpeyeonvruxa ABC. Toeoa npoexyus

mouku M na nnockocmu C ecmb mouka nepeceyeHus...
1) BBICOT TPEYTOJILHUKA,;
2) OHCCEKTPHC YITIOB TPEYTOJIbHUKA;
3) Cepe/IMHHBIX TIEPIICHMKYIIIPOB K CTOPOHAM TPEYTOJIbHUKA.
7. B mpeyeonvruxe ABC AM - meduana, AD - 6uccexkmpuca, AH- gvbicoma.
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 P %
B (ABC). FO - paccmosinue om mouku F 0o npamoii AC. Tozoa ABCD ne mooicem
"V ObIim...
L— O .
A b 1) npsvoyrombHukoM;
2) poMOOM;
3) KBa/IPaToOM.
9. A ABC. FKL AC, FNL BC, FK=FN. FOL (ABC), OeCM. Tozoa
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 nepeceueHus BICOT;
2) nentp onucaHHoi okojo A ABC okpykHOCTH;
3) uentp BnucanHoi B A.ABC oxpyxHOCTH.
2. ABCD - napannenoepamm. BFL (ABC). CF -paccmosinue om F 0o
npamou CD. Tocoa ABCD ne mooicem 6vime...

1) pombowm;

F
E C
A D
F
2) KBagpaToM; ‘
3) IpSIMOYTOJILHUKOM.
3. B mpeyzonvnuke ABC AM-meouana, AD - buccekmpuca, AH- evicoma. B
A
D
C
H
M

Toeoa paccmosinue om mouxu F 0o npsamoti BC paeno onune ompeska...
1) FM;
2) FD;

3) FN.
3) FH.

4. Touxa M pasnoyoanena om cmopou AB u AC mpeyeonvnuxa
ABC Toeoa npoexyus mouxu M na niockocmo ABC nescum
HA NPAMOU, COOepHCaAUYel. ..

1) OGuccextpucy yria A tpeyronsnuka ABC;
2) menuany, nposeaéHHyto k cropone BC tpeyronsnuka ABC
3) BBICOTY, IPOBEAEHHYIO U3 BeplIMHbI A TpeyronbHuka ABC

5. ABCA,u By, C; - mpaBmibHas TpeyronbHas npusma. Z(B Cy (AA1B,))=...

1) £B CyB;

2) £ B CiM;

3)2« C4BM.

6. Touxa M pasroyoanena om eepuiun mpeyeonviuxa ABC. Toeoa npoexyus mouku M na niockocmu C ecmu
MOYKA NEPecedeHls...

1) BBICOT TPEYTOJIbHUKA,;

2) OUCCEKTPUC YIIIOB TPEYrOJIbHUKA;

3) CEPEeIMHHBIX MEPIICH/IMKYIIPOB K CTOPOHAM TPEYTOJIbHHKA.

1. B mpeyeonvnuuxe ABC AM - meouana, AD - buccexmpuca, AH- evicoma.
AF 1 (ABC). Toeoa paccmosinue om mouku F oo npamoi BC- smo onuna
ompesKd...

1)FM; 2)FD; 3)FH.

8.BFL (ABC). IIpsimbie CD u CF ne 6yoym nepnenouxynsprvimu, ecau ABCD

F
Béﬁ‘
M
Pa%
F
byoem...
1) TIpSIMOYTOJIEHUKOM;
B c
2) pomoOoMm;
3) KBampaToM. 5
h C
.56
M
B

9. ADL(ABC). IIpsimbie DM u BC 6yoym nepnenouxynsipnoimu, eciu AM 6yoe
1) OuCCEeKTPHUCOIL;




2) MeauaHoi;
3) BBICOTOIA.

MPAKTUYECKAS PABOTA Ne 62
Ha3zBanme npakTuueckoii padorbl: OnpedeneHue paccmoanuil Mexicoy nPAMuIMU U NIOCKOCHAMU.
Buiyucnenue 0syepannuix yenos.

Lenabp paldoThbl: HAy4YUTHCA OMPENENATH MEPY IBYTPaHHBIX YIJIOB, PACCTOSIHUM OT MHPSAMOM 10
IJIOCKOCTH M MEXKAY TIOCKOCTSIMH.

PesyabTarsl:

Dopmupyemvte 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymiecTBisaTh cOOp MaHHBIX JJIs aHAJIM3a HWCIIONB30BaHUA U (DYHKIIMOHHPOBAHHUS

MIPOrpaMMHO-TEXHHUUYECKUX CPEACTB KOMIIBIOTEPHBIX CETEM.
memanpeomemnsie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnsie: 11P6 01, I1P6 09, 1Py 14, ITPy 15, I1Py 16.

3HAHHUSA:

[ToHsiTHE O PaCCTOSHUU OT TOUKH JI0 IIJIOCKOCTH;

— lloHsATHE 0 pacCTOSHUU MEXy MapaJljIeIbHBIMU INIOCKOCTSMU;

— IlonsTue o0 paccTossHUM MEXIY NMPSAMON U NapaJUIEIbHOM €l INTIOCKOCThIO;

— IlonsTre 0 paccTOSHUU MEXIY CKPELIMBAOIIMMUCS PSAMBIMU;

— IlonsATHe 0 IBYrpaHHOM yTJIE.

YMEHHUA:

— Brluucnenue paccTosHUN MEXKIY MPSIMBIMU U TIIIOCKOCTSIMHU.

— IlocTpoenue nuHENHHOTO yria s COOTBETCTBYIOLIETO ABYTPAHHOTO.
Xoa padoTbI:
PaccTosiHMeM OT TOYKH 71O MPSAMOM Ha3bIBAIOT JJIMHY MEPIEHIUKYISIpa MPOBEAEHHOTO U3 JaHHON
TOYKM K JaHHOW mpsiMoi. Beap mmMHA 3TOr0 MEpHEHIUKYJsApa HAUMEHbIIAs Cpeau JIUH
BCEBO3MOKHBIX OTPE3KOB, IPOBEIEHHBIX U3 JAHHON TOYKH K JAHHOU MPSAMOM.
PaccmoTpuM ciydail TOUKHM M INIOCKOCTH.
[ToHATHO, YTO €ClM TOYKA JIEKUT B INIOCKOCTH, TO PACCTOSTHUE MEXAY HUMHU PaBHO HYI0. UTO ke
Ha CYEeT cily4dasi, KOrJja TOUKa He JIEKUT B MJIOCKOCTH?
WTak, TOYKy C TIUJIOCKOCTBIO MOXHO COEIWHUTH pPa3NIuyHbIMU crocobamu. Ho cpeam Bcex
BO3MOXXHBIX TPOBEAEHHBIX OTPE3KOB MOKHO BBIIEIUTh OJUH OCOOEHHBIH. TOT, KOTOpPBIH
MEPIEeHIUKYIISAPEH K JaHHON TUIOCKOCTH.
JlaBaiiTe pacCMOTPUM OTPE30K MEPIEHINKYIISIPHBIN K MJIOCKOCTH U JIFOOOW M3 OCTABIIUXCSI.
Ecnu coeguHUTh TOYKM MEpeceyeHusl JaHHBIX OTPE3KOB C IIOCKOCTBIO, TO TEM CaMbIM MOJIYYUM
TPEYTrOJNIbHUK, IPUUYEM OH OYJIET SABIATHCS MPSIMOYTOIBHBIM.

OCHOBAHUE HAKIOHHOU

e e o e s o i e e R
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JleficTBUTENBHO, €CITH TIpsiMast TIEPIEHINKYISIPHA K TUIOCKOCTH, TO OHA TIEPIICHAUKY/ISIPHA K JIFOOO0H
IIPSIMOM U3 3TOM IIOCKOCTH.

AH Ha3bIBalOT NMepPNEeHANKYJSIPOM, NPOBEAEHHBIM U3 TOYKM A K IUIOCKOCTH O, a Touky H —
OCHOBAaHHEM MePNEeHINKYJIApA.

OTtpe3oxk AM Ha3bIBal0 HAKJIOHHOM K IJIOCKOCTH, @ TOUKY M — 0CHOBaHHEeM HAKJIOHHOIA.
Otpe3oxk HM Ha3bIBalOT mpoeKured HAKJIOHHOM Ha TIJIOCKOCTD (.

[ToHsATHO, YTO TUIIOTEHY3a BCerAa JJIMHHEE JIFDOOro U3 KaTeToB. Toraa MoXKeM ceNaTh BBIBOJI, YTO
MEePIEHIUKYISIP, TPOBEACHHBIM W3 JaHHOW TOYKHM K IUIOCKOCTH, MEHBIIE JIFOOOW HAKJIOHHOM,
MPOBEIEHHON U3 TOM K€ TOYKU K ITOM MIOCKOCTH.

TeM caMbIM MOXHO YTBEpXAaTh, UYTO PACCTOSIHUEM OT TOYKUA A JI0 TJIOCKOCTH O SIBJISIETCS JJIMHA
MepHeHUKYIISIpa, TPOBEAEHHOTO U3 TOUYKH A K IJIIOCKOCTH Q.

Paccmosnue mexcdy napanienbHuiMu NIOCKOCMAMU.

PaccmoTpum mapaiienbHble MII0CKOCTH o B 3. B TNIOCKOCTH 00 OTMETHUM JIBE TIPOU3BOJIBHBIC TOYKU
A u B. U npoBeaém neprneHauKyIsapel U3 3TUX TOYEK K IJIOCKOCTH f3.

Mpe1 nonyunnu oTpe3ku AA; u BBi. Kaxnaplii u3 HUX nepneHAUKYISIpeH MI0CKOCTH 3, a 3HAYMT,
AA; napamnensHo BB;j.

MoXHO cKa3aTh, 4YTO €CIM JB€ IUIOCKOCTH MapajulesibHbl, TO BCE TOYKH OJHOH IJIOCKOCTH
pPaBHOYIAJIEHBI OT APYTOM IIIOCKOCTH.

Paccmosnue om npoussonvHoti mouku 00HOU U3 NAPALIENbHBIX NIOCKOCMEN 00 OpY20ll NIOCKOCMU
HA3bI8AEMCS PACCMOSTHUEM MeNHCOY NAPALIeNbHbIMU HAOCKOCTIAMU.

XOopoIuM MPUMEPOM MOKET CIY>KUTh PACCTOSTHUE MEXIY IIIOCKOCTSIMU T10J1a ¥ TIOTOJIKA KOMHATHI.
Bce Touku nmoTosika HaXOAATCS HA OJIMHAKOBOM PACCTOSIHUM OT I10Ja, 3TO PACCTOSHUE U SIBIIAETCA

BBICOTOﬁ KOMHATBHBI.
£

Eb1COMA KOMHAN®s1

Paccmosinue medrcoy npamoii u napanienbHoll el nao0CKOCmbio
B nanHOM citydae Ha MpsIMOM HYXHO BBIOpaTh HEKOTOPYIO TOUKY M MPOBECTH MEPHEHIUKYISP K
IJIOCKOCTH. Benb MOHATHO, YTO BCE TOUKH MPSMOM paBHOYAAJIEHBI OT 1aHHOM IJIOCKOCTH.
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5
a H

Takum o0pa3oM, paccmosanue om npou38ONbHOU MOUYKU NPAMOU OO0 NIOCKOCMU HA3bIBAEMCS
paccmosnuem mednHcoy nPAMO U NApaiienbHol el NI0CKOCMbIO.

ee ckpewusarowuecs npsamvie

T.K. yepe3 oIHYy U3 CKPEIIMBAIOIUXCA NPAMBIX MOYKHO IPOBECTU IUIOCKOCTH IAapajuIEIbHYIO
JApyroil mOpsAMONM M NPUTOM TOJNBKO OAHY. A OIpeneleHHE pacCTOSHUA MEXAYy NpAMON U
IJIOCKOCTBIO HAM YK€ U3BECTHO.

Torga MOXHO cCKa3aTb, 4YTO pPACCMOSIHUE MeHCOy OOHOU U3 CKPewusarowjuxcs npamvlx u
NIIOCKOCMbIO, NPOX0OsAujeli uepes Opy2ylo NPAMYIO NaApanlelbHO NePEoll, Ha3bl8Aemcs pacCmosHuem
MedHcOy CKpeuusaouuMucs nPsIMbIMU.

3aaa4ga. 13 HeKOTOPOH TOYKH ILTOCKOCTH MPOBEIeHEBI JABe HAaK10HHBIE. [JoKa3ark, 4To:
a) eC.TH HaKIOHHBIE PABHBL, TO PABHBI H HX IIPOEKIIHH;

0) eC1H NPOEKIIHH HAaKTOHHBIX PABHEL, TO PAaBHBI H HAKIOHHBIE:

B) €CJIH HaK-IOHHEIE He PaBHEL, TO 001bIIasd HAKIOHHAA HMeeT O0IbIIVIO POEeKIHIO.

JlokazarenbCcTBO.
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a) A AM, = AM,

AH — obumii karer

= AAHM,; = AAHM,
(10 KareTy M rurnoTeHyse)

a HMI = HMZ
M M/

0) A HM, = HM,
AH — obumii karer
= AAHM, = AAHM,
(o aByM Kareram)

a AMI = AMZ
M~ H M/

B) AM, > AM,

1
L

M,

I.HM, < HM,
AM, > AM, 1?

2.HM, % HM,
AM, = AM, 1?

3.HM, > HM,

Urto u TpeboBaIoCh 0Ka3aTh.

3apaua. AO - neprneHauKysip K miockoct o, AB=AC HakJIOHHBIE K TUIOCKOCTH L.
Z0AB=4/BAC=60°, AO=1,5 cm. HaiiTu paccTosiHrEe MEXAY OCHOBAaHUSIMHU HaKJIOHHBIX.
Pemenue.

1. AABC:
¢2A = 60°, AB = AC
AABC — pasuoGepeHHblii
¢B=sC =225 _ 00
= AABC — npasuibhbiii (BC = AB = AC)

2. AAOB(npsMoyrosbHblii):
¢A =60° = «B =30°

a A0=§AB = AB = 240
C AB=2:15=3cmMm
3.BC =AB =3 ¢cMm
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OTtBer. 3 oM.

Jleyzpannwtii yeon
JIByrpanHbIM yIJIOM Ha3blBaeTcsi puUrypa, oOpa3oBaHHas IPSIMON a U JIBYMSI MOJIYIUIOCKOCTSIMH C
oO1iei rpaHuiieit a, He MPUHAISKAITUME OJHON TIOCKOCTH.

[Tomymmockoctr,  oOpa3zyromue
JBYTPaHHBIA yroJl, Ha3bIBAIOTCS
ero rpaHsiIMH.

[Ipsmass a (oOmas rpaHuIA
MOJTYTUIOCKOCTEH ) Ha3bIBACTCS
pedpoM JIBYIrpaHHOIO yTJia.

Ecau na pe6pe ABYI'PAHHOI'O yIjla OTMCTUTH KaKYI-O'HI/I6y,I[L TOYKY U B Ka)KILOﬁ I'paHnu U3 9TOM
TOYKH IMPOBCCTHU JIYY HNCPHCHIAUKYIIAPHO K pe6py, TO 06p830BaHHLIﬁ O9TUMH JIydaMH YTOJ
Ha3bIBACTCS JIMHEHHBIM YIJIOM JABYT'PAHHOIO Yyrjia.

UroObl 0003HAYUTH JIMHEWHBINH Yyroi
JBYTPAHHOI'O yIJia:

1) HeoOxoaumo BBIOpaTh TOUKy B Ha
pebpe nByrpanHoro yria NM

2) u3 B nposectu
ABLMN u BCLMN

3) yron ABC sBusercs JIWHEWHBIM
yTJIOM JABYTPAHHOTO yTJa.

A \Eg\c

N

JIByrpaHHBIN yroJ1 MOXKHO H300paXkaTh pa3IuyHbIMH criocobamu. Hanpumep:
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Yacto B 3agaHUAX  UCIOJIB3YETCS
CXEMaTHUYECKOE n300pakeHne
JIBYIPaHHOIO yIJIa:

[Tpumep, B KOTOPOM BBITOIHO HCIIONIB30BATh CXEMAaTHYECKOE N300paKEHHE ABYTPAHHOTO YTJIa.
Benmunna nsyrpanHoro yria pasHa 60 rpamycam. BHyTpu B3sita Touka A, KOTOpasi HAXOAUTCS Ha
paBHOM paccTossHMM 8 cM oT oOeux rpanedl. KakoBo paccrosHme or Toukun A 10 pedpa
JBYTpaHHOIO yria?

Ha sToM pucyHke Oyzer jerye yBUAETh
COOTHOILIEHUS B IPSMOYTOJIBHBIX
TPEYroJbHUKaX.

3aga4u 1719 CaMOCTOSITEILHOTO PEIICHHS:
Bapuanm 1
1. Orpesox AD mepneHauKyIspeH K IIIOCKOCTH PaBHOOEIPEHHOro Tpeyronbauka ABC.
N3BectHo, uto AB = AC =5 cMm, BC = 6 cm, AD = 12 cm. Haiigute pacctosHus ot
KoHII0B oTpe3ka AD no npsimoit BC.
2. Tlpsmas AK neprneHauKylIspHa K IUIOCKOCTH INpaBMIBHOTO TpeyroibHuka ABC, a
touka M — cepeauna ctoponsl BC. Jlokaxure, yto M K1BC.

3. Konmpl otpeska 4B jexkar Ha JABYX MapaUIedbHBIX IUIOCKOCTSAX, PACCTOSHUE MEXKILY
KoTopbiMU paBHO d, mpuuem d < AB. JlokauTe, YTO MPOCSKIMH OTpe3Ka AB Ha 3TH
10cKocTH paBHbl. Halinute atu npoekuuu, ecnu AB =13 cm, d =5 cm.

4. Yepes Bepmmny A nupsmoyronmsHuka ABCD  nposemena mpsmas  AK,
MepIEHIUKYISIPHAS K TUIOCKOCTH MpsMoyronbHuKa. M3BectHo, uyto KD - 6 cm, KB =7
cM, KC - 9 cm. Haiigute: a) paccTtosHue oT TOYkKH K J0 TJIOCKOCTH MPSIMOYTOJIbHUKA
ABCD, 6) paccrosinue mexay npsmeiMu AK u CD.
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Bapuanm 2

1. Otpesox AD mnepneHIuKyIspeH K IIOCKOCTH paBHOOenpeHHoro tpeyronbHuka ABC.
N3BectHo, uto AB = AC =5 cm, BC = 8 cm, AD = 12 cm. Haitaute paccrosinus ot
koH10B oTpe3ka AD no npsmoii BC.

2. Ilpsmas AN nepneHAMKyIsipHa K IUIOCKOCTH IpaBHIbHOrO TpeyroiabHuka ABC, a
touka K — cepenuna croponsl BC. Jlokaxure, uto K NLBC.

3. Konmpsr orpeska 4B nexar Ha ABYX NapaUICNbHBIX IIOCKOCTSIX, PACCTOSHHE MEXIY
KoTopeiMu paBHO O, npudem d < AB. JlokaxuTe, 4TO NPOCKIUU OTpe3ka AB Ha 3TH
IUIOCKOCTH paBHbl. Haiiaure ot npoekuuu, eciiu 4B =5 cm, d =3 cm.

4. Yepes BepummHy A mnpsmoyromeHuka ABCD  mposemena mpsmas  AK,
NEepHeHANKYIISIpHAs K TUIOCKOCTU IpsiMoyroibHuka. U3BectHo, uto KD - 8 cm, KB =
7 em, KC - 9 cm. Haiimure: a) paccrosHue OT TOYkd K 70 TIIJIOCKOCTH
npsmoyrosibarka ABCD, 6) paccrosiaue mexay npsimbiMu AK u CD.

IMPAKTUYECKAS PABOTA Ne 63
Ha3panune npaktu4eckoii padorsl: [locmpoenue kyba, napanienenuneoa u ux cedeHuu.

Lean padoThl: 03HAKOMJICHHE C METOJJaMHU MTOCTPOCHUN CeYEHUH KyOa U mapasuiesienumnea.
PesyabTarsl:

Dopmupyemvie 3nemenmul IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):
— TIK 2.3. OcymecTBisaTh cOOp JaHHBIX JJIS aHAIHM3a WCHOJIB30BAHUS M (HYHKIMOHHPOBAHUS
MIPOTPaMMHO-TEXHUUECKUX CPEICTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie. MPIT 01, MPII 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, IIPy 16.
3HAHUSL:
— Ilonsarue o ky0Oe, napajenenumneme;
— IlonsiTHe 0 METOAaX TOCTPOCHUS CEUEHHUI;
YMEHHUA:
— Tloctpoenue ky6a u napajienenunesa.
— Tloctpoenue ceuenunit Ky0a 1 napasiesnenunesa.
Xoa padoThi:
3amaya COCTOUT B TMOCTPOEHUH MepecedeHus! AByX (UTYyp: MHOTOTPAHHUKA M TUIOCKOCTU
(puc.1). Oto Moryt ObITh: mycTast ¢urypa (a), Touka (0), oTpe3ok (B), MHOTOyroJabHUK (T). Eciu
IepeceyeHue MHOTOIPaHHUKA M IJIOCKOCTH €CTh MHOTIOYTOJIBHMK, TO 3TOT MHOTOYTOJbHHUK
Ha3bIBACTCS ceyeHuem MHO202PAHHUKA NIIOCKOCbIO.
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V.
. %%_>

B)

Puc. 1
bynem paccMaTpuBaTh TOJIBKO CIIy4aid, KOT/Ia MIIOCKOCTh MepeceKaeT MHOTOTPAaHHUK I10 €ro
BHyTpeHHOCTU. [Ipu 3TOM mepecedeHreM AaHHOW IUIOCKOCTHU C KaXKJI0M IpaHbI0 MHOTOTpaHHUKA
OyzeTr HeKOTOpbId oTpe3ok. Takum 00pa3zom, 3amauya CUMTAETCS PEIICHHOH, eclii HalJIeHBl BCe
OTPEC3KHU, IO KOTOPLIM INNIOCKOCTD MEPCCCKACT I'PAHU MHOI'OI'paHHUKA.
Uccnenyiite ceuenus kyOa (puc.2) U OTBETHTE Ha CICAYIOIINE BOIIPOCHI:

Puc. 2

- Kakhe MHOTOYTOJIbHUKM TOJYYaloTCs B CEYEHHMH KyOa miiockocThio? (BaxkHo wmcio
CTOPOH MHOTOYTOJIbHUKA);

[[Ipenmonaraemble  OTBETHI: TPEYrOJbHUK,  YETBIPEXYTOJbHHUK,  ISTUYTOJbHUK,
IECTUYTOJIbHUK. |

- MOXKET JIU B CEUYEHUHU KyOa MIIOCKOCTHIO MOITYYUTHCS CEMUYTOJBbHUK? A BOCHBMUYTOJIbHUK
u T.4.7 [louemy?

Memoo cnedoé 3aKkiroyaeTcs B IOCTPOECHUH CIEJOB CEKYIIeW IUIOCKOCTH Ha IJIOCKOCTb
KaX/10il rpaHM MHOrorpaHHuka. [locTpoeHue ceueHus: MHOTOIpaHHHKA METOAOM CIIEJ0B OOBIYHO
HAa4YMHAIOT C IOCTPOEHUS TaK HA3bIBAEMOIO OCHOBHOIO CJENA CEKYyIIEW IUIOCKOCTH, T.€. Clela
CEKyILeH TUIOCKOCTH Ha INIOCKOCTH OCHOBAHMSI MHOTOI'PaHHUKA.

Memoo ecnomozamenvhvix ceuenuti TIOCTPOCHUS CEUYEHU MHOTOTPAHHUKOB SIBIISIETCS B
JIOCTaTOYHOM Mepe yHHMBepcalbHBIM. B Tex ciydasix, KOrja HYKHbIN ciel (WK clenibl) cekyuei
IUIOCKOCTH OKa3bIBaeTcs 3a MpeleliaMHd 4YepTexka, 3TOT METOJ HMMEET Jake OIpeJleleHHbIE
npeumyiiecTsa. Bmecrte ¢ Tem cieayeT MMeTh BBHUAY, YTO IOCTPOEHHUS, BBINOJHSEMbIE MpPU
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KCMOJIb30BAHUH ATOTO METO/1a, 3a4acTyIO MOJy4aroTCs “CKydeHHBIMU . TeM HEe MEHEee B HEKOTOPBIX
ClIydadx MCTOA BCIIOMOTaTCIIbHBIX CEUEHUM OKa3bIBACTCSI HaI/I6OJIe€ pallnOHaJIbHBIM.

MCTOI[ CJI€A0OB MW MCTOJ BCIIOMOI'aTCJIbHBIX CEUEHUH SBIAIOTCS PAaSHOBUAHOCTAMU
AKCUOMAMUYECKO20 Memooa TOCTPOEHUsI CEYEHUI MHOTOIPaHHUKOB TJIOCKOCTBIO.

CyThb KOMOUHUPOBAHHO20 MemoOa TIOCTPOSHUS CEUYEHUH MHOTOTPAaHHUKOB COCTOHWT B
MPUMEHEHUH TEOPEM O MapaJICIIBHOCTH MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE B COYETAHUU C
aKCHOMATHUYECKUM METOJIOM.

A Tenepb Ha IpUMEpE PEIICHUS 3a/1a4 PACCMOTPHUM Memoo Cliedos.

3agaua 1.

[Toctpouts ceuenune napamienenunena ABCDA;B;C1D; mnockocThio, nmpoxonsiieit yepes
touku P, Q, R (Touku yka3ansl Ha uepTexe (puc.3)).

Pewenue.
bE c
A
R
. =
Py
s, f2
Puc. 3
1. [Toctpoum cnen cexkyuiel MIOCKOCTH Ha IUIOCKOCTb HUKHETO OCHOBAHUS MPU3MBI.
Paccmotpum rpans AA1B1B. B 310i1 rpanu nexxar Touku ceuenus P u Q. Ilposenem nmpsimyro PQ.
2. [Iponomxum mpsimyro PQ, koTopas NpUHAUIEKUT CEUEHHIO, J0 TMEPEeCceueHus C
npsimoid AB. [TonyunM Touky Si, IpUHAATIEKALLYIO CIEAY.
3. AHaNoru4HoO noiy4aeM Touky S; nepeceuenneM npsimsix QR u BC.
4. ITpsimass S1S; - cien cekymied IUIOCKOCTHM Ha IUIOCKOCTh HHM)KHETO OCHOBaHUS
IIPU3MBI.
S. ITpsmass S1S; mepecekaer cropony AD B Touke U, cropony CD B Touke T.

CoenunuMm Touku P u U, Tak kak oHU JiexaT B OAHOM Tuiockoctu Tpanu AA;1D;1D. Ananornyno
nonydaem TU u RT.
6. PQRTU — nckomoe cedeHwue.
3agaua 2.
[Toctpouts ceuenue napamienenunena ABCDA;B;C1D; mnockocTeio, nmpoxonsiieil yepes
touku M, N, P (Touku ykazanbl Ha yeprexe (puc.4)).
Pewenue.

165



Puc. 4
1. Touk N u P jie)xar B IUIOCKOCTH CEYEHHS W B IUIOCKOCTH HIIKHETO OCHOBAHMUSA

napauienenunena. IloctpouM npsMyro, NpOXOAAIIYI0 YEpe3 3TU TOYKH. DTa MIpsMas SBISETCS
CJIEJIOM CEKYLIEH IUIOCKOCTH Ha IJIOCKOCTh OCHOBAHMS MTapaJuIeIICIIUIIE A,

2. [Iponomxum npsiMyro, Ha KOTOpoil Jiexut cropoHa AB mapamnenenunena. IIpsimeie
AB u NP nepecekyrcsi B HEKOTOpOM Touke S. JTa TOUKa IPUHAJUIEKUT IIIOCKOCTU CEUEHUSI.

3. Tak xak Touka M TakXe NPUHAUIEKUT IUIOCKOCTU CEYECHUs U IEPECEKAET IPAMYIO
AA; B HeKoTOpOU Touke X.

4, Touku X u N nexat B oaHO# minockoctu rpanu AA1D1D, coequHum ux U moiaydum
npsamyro XN.

S. Tak Kak IUIOCKOCTH TpaHel NapajulesIeNMIea NapajuledbHbl, TO 4epe3 To4Ky M
MOYKHO TpoBecTH Npsimyto B rpanu A1B1C1D1, mapamnensayto npsimoit NP. Ota npsmast nepeceder
crtopony B;C; B Touke Y.

6. AHanoru4Ho npoBoauM npsimyro YZ, napamienbHo npsimoid XN. CoenunsieM Z ¢ P u
nosrydaeM uckomoe ceuenne — MYZPNX.
3aga4u 1719 CaMOCTOSITEIBHOIO PELICHHS:

A D
Bapmuanr 1
. [locTpolite ceueHune napasuiesenuIiea MIoCKOCThIO, MPOXodlLel uepe3 Touku B, D, D.
. [locTpoiite ceuenne napamuienenuneaa mioCKOCThIO, Mpoxoasauieil uepes Touku A, C, Dy
. [locTpoiite ceueHue napaaienenuiieia IoCKOCTbI0, MPOXOAsIIei yepes npsamyro BB u touxy D
. [locTpoiite ceuenue napamienenuneaa mioCKOCThI0, Mpoxosiieil uepes npsamyo AB u Touky C,

AW N =

Bapmuanr 2
. [TocTpoiite ceuenune napasienenuiieia mIoCKOCThIO, MPOXOAsIeit uepe3 Touku A, Aj, C;
2. ITocTpoiiTe ceueHne napajuieNenuneaa mioCKOCThIO, MpoxoAsuier yepes Touku A, B, D1

—

3. ITocTpoiiTe ceueHne napauieJenuneia IIOCKOCTbIO, MPOXoAsmen yepe3 npsmyo DDy u Touky
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B
4. TlocTpoiiTe ceueHHEe MapaiesenuIeaa MIOCKOCThIO, MPOXoAsed yepe3 npsiMyro AD U Touky
BI1.

HPAKTHYECKAS PABOTA Ne 64
Ha3paHue npakTuuyeckoii padboTbl: BoiuuciieHue 0CHOBHbIX AleMeHmMOo8 Kyoa u napaiieienuneod.

Ilesb padoThI: HAY4YNUTHCS pellaTh CTAaHAAPTHBIE 33Jjaul Ha HAX0XKJCHHUE U TIOCTPOEHHE.
PesyabTarsl:

Dopmupyemuie 3nemenmul IIK (npogpeccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymiecTBisaTh cOOp MaHHBIX IS aHAJIM3a HWCIOJIB30BaHUSA W (DYHKIIMOHMPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPI1 01, MPII 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.
3HaHud: [lonstue o kyOe, mapaienenumnese.
yMeHusi: BeruuciieHre 0CHOBHBIX DJIEMEHTOB Ky0a ¥ Imapaiiesienumea.

Xoa padoTbI:
IMapajuiesenunen - 3TO 4YETHIPEXYrojbHAs MpPU3MA, BCE TIPAaHU KOTOPOM  SBIAIOTCA
napaiesnorpammamu. [lapamnenenunensl - ocobas rpymmna npusM. Kak BHIHO Ha JaHHBIX
pHUCYHKaX, 00bEMHBIE PUCYHKH HMPSAMBIX HapaJljiesenuIeoB IPaKTHYeCKU He OTINYAIOTC.

Buael napaniesnenunenos:

Haxnonnsrit

OcHoBaHuMe - MapajieIorpaMM.

Buabl npsaMbIX napaJjieenuneaos:

TIpsMoii mapasiesenumes [TpssMoyTobHBIHN Mapasuienenunen
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OcHoBaHue - napamienorpaMmm OcHoBaHue - MPAMOYTONLHUK

]

Cneunanbnme ClIyvyau NpsaMOYToJIbHOI0O mapaJjuieJicnuieaa.:

HpaBI/IJILHa}I quBIpéXyTOHBHaH Impru3sma KY6
’\‘\—_
S —
—
\\
/// S \
a4

OcHoBaHMe - KBajpar, HO BbIcOTa Npu3Mbl Bce péOGpa kyba paBHBI, BCe TIpaHU -
HE PaBHA CTOPOHE OCHOBAHUSL. KBaJ[PaTHI.

VY xy6a 12 pébep u 6 rpaHeid.

[Inomane MOBEPXHOCTHU KY6a HaxoauTcCA
YMHOKCHHUEM TLIOIIa AN OIHOM T'paH1 Ha 6.

SKyGaZG-aZ, rze a - pebpo kyoa.

Y kyOa, npaBUIbHOW YETHIPEXYTOJbHOM MPHU3MBI, NPSIMOYTOJBHOTO Mapayjesenunena
muaroHanu paBHbel (DF = EC, T.x. DB = CA), a y napamuienenunena, B OCHOBaHUU KOTOPOTO
HAXOJIMTCS MapajuiesiorpaMM, TUaroHali Tojibko nonapHo pasHel (DF£EC, T.x. DB#CA).
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OobpaTute BHUMAaHue! OOBEMHBIC
PUCYHKH TPSIMOYTOJIBHOTO M IPSIMOTO
napajuieJIenune/IoB He OTIIMYAIOTCS.

IIpsmas mnpusma, OCHOBaHMEM KOTOPOH SBJIAETCA INPAMOYTOJBHUK, Ha3bIBACTCS
NPAMOYI0/JbHBIM NapaJlie/enuieIoM.

JnuHbel Tpex pebep, HMEOMUX OOIIyI0 BEpIIMHY, HA3bIBAIOTCA H3MEPEHUSIMHU
IIPSIMOYTOJIBHOTO IIapaJUICIICIIUIIEA.

Hampuwmep,
TPU HU3MEPEHHUs - 3TO IJIUHBI Tpex pedep
DA, DC, DD,

KBagpar auaroHanu mnpsMOYTroJbHOTO MapajjieNienuiea paBeH CyMMe KBaJpaToB TPEX €ro
HU3MEpPEHMUI:

22 2 2
D°=a“+b“+c, rme a, b, ¢ - uU3MepeHHUs TPAMOYTOIBHOTO Mapayiesienuneaa, T.e., ero
AJIMHA, HIMpHUHA 1 BbICOTA.

(ITomo6HO Teopeme ITudaropa, TOIBKO 3€Ch 100ABISIETCS TPEThE U3MEPEHUE. )

Ha pucynke: DB;°=DA*+DC?+DD;*
3anomMHHTE: y IPSIMOYTOJIBHOTO Mapaiiesienumnena Bee auaronanu pasael: DB1=CA;=AC,;=BD;

Tak kak y KyOa Bce H3MepEHHUs paBHBI,
o0o3Ha4YaeM UX 3a a, Toraa
D?=a’+a’+a’=3a.

Vopoutaem u  momydaeM  dopmyny
aroHaian Kyba:

D=a\/§

er’IBI, O6pa30BaHHBIe AUuaroHaJiIMu IIPU3MBbI U €C I'paHsAMU:
HpI/I peuicHun 3aaa4 O4YCHb BAKHO YMCTb 0003Ha4YaTh YIJIbL, O6pa3OBaHHBIe JAuaroHaJsiMHu
IMPpU3MBI U e€ OOKOBBIMH T'paHsAMHU.
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Yron Mexay HaKJIOHHOM M TIIOCKOCTBIO - 3TO YroJI MEXIy HAKJIOHHOW M €€ MPOEKIMen Ha ATy

IIJIOCKOCTh.

1)
2)
3)
4)

UToObl HAWTH YroJl MEXKAY HAKIIOHHOM U INIOCKOCTBIO, HEOOX0IUMO:

IMPOBECTHU HAKIIOHHY1O,

U3 KOHIIA HAKJIOHHOM ITPOBECTU NEPIIEHIUKYIISAP K IUIOCKOCTH;

IMPOBECTHU ITPOCKIUIO HaKHOHHOﬁ;

0003HAaYUTh YTOJI MEXAY HAKJIOHHOM U € MpoeKIueH.
Yeon medxrcoy ouazonanvio u niockocmsio 0CHO8AHUSL 8 NPAMOM napaiieienuneoe:

Yron BDF - yrom, o00pa3oBaHHBIN
MeHblIerd auaroHanelo DF u mutockocTsro
ocHoBanusi ABCD

(0ObIYHO Ha HU300paKCHUH
napajuiefienunesa MEHbIIas  JuaroHalb
(DB) Ta, koTOpas BBITJIIUT MCHBIIIE).
Tpeyronsauk DBF - npsiMOyronbHbIi.

VYron ECA - yron, oOpa3oBaHHBbIH OoJbleit
nuaroHanbto EC 1 mIIOCKOCTBIO OCHOBAHUS
ABCD

Tpeyronbauk ECA - npsMoyrosibHbIN.

Yeon meancoy ouazonanvio u 60K0801l 2panvio NPAMOY201bHO20 NAPAelenuneod

y

Yron FDG - yron, oGpa3oBaHHBII
nuaroHaiblo  FD  u GOkoBOU  rpaHbio
DKGC.

O6parute BHHMAaHHUE: pebpo
HPSIMOYTOJIBHOTO
napaenenumnena
NEPIEHAUKYIIPHO  OOKOBOM
rpaHy, TO3TOMY TPEYrOJIbHUK
DFG -npsiMOyroJbHBIH.
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Yron FDE - yron, oOpa3oBaHHBIN

E auaronansio FD u 60koBoii rpansio AEKD
OO6parute BHHUMaHUE: pebpo
MPSIMOYTOJIBHOTO napaenenumnena
MEPIICHIUKYISIPHO 00KOBOI TpaHy,
A MOATOMY TPEYroJIbHUK FDE -
MPSAMOYTOJIbHBIH.
3agauu A9 CaMOCTOSITEILHOTO PellIeHus:
1. Bbruucnute nuaroHanb nNpsiMOYrojibHOTO Mapailesienuiesaa, eciu ero JuinHa paBHa 16 cw,
IIMPHUHA - 8 CM U BBICOTA - 2 CM.
2. JlmaroHnanb TpsSMOYTOJIBHOTO HapajuieNienue a ¢ MIOCKOCThI0 OCHOBaHHS 00pa3yeT yroi

45°  ctoponb! ocHOBaHUs paBHBI 12 1 16 cM. Berunciure BeICOTY ITapajuieiienune/a.
9

3. B xy6e ABCDA B C1D1 touka K — cepenuna pebpa G D,
AAl, touka L — cepenuHa pedpa A1D 1, TOUKa M cepemuHa o _— i 1 ,,-;',f;
pebpa A1B1 . Haiimure yron M LK. ~ e
4. Haiinute yroia ABD, IPSMOYTOJIBHOTO fi,f"q
napajiIeJIenuIeaa, 111 KOToporo AB = 5, AD = 4, AA| =3. /,::F € ——;:?D
D, ¢, 5. B PSMOYTOJIEHOM 2= s —4
| napamnenenunene  ABCDA1BC1Dy * $

HU3BECTHO, YTO AB = 4, AD =3, AA| =

4 "'-I % 5. Haitnure yron DBD;.

s| /ﬂ “ 6. B NPSMOYTONBHOM
7N napannenenunene ABCDAB1C\Dy
. ] tg U3BECTHO, 4YTO BD; = 3, CD = 2,

/1

AD = 2. Hajizure mmny peGpa AA1.

7. B MIPSIMOYTOJIBHOM rapajuiesenuIese
ABCDA1BC1D, U3BECTHO, YTO DD, = 1, CD = 2, A

AD =2. Haiinure mmmnHy nuarosanu CAy

8. B mpsmoyromsrom mapamnenermnese  ABCDA1B1C1D1 pepo AB =72 pe6po
AD =5

npoxozsiero uepes toukn A1,01 u K.

, pedpo AA1 = 2. Touka K — cepenuHa pebdpa BB . Haiigure momans ceuenus,

9. B mupsmoyromsiom mapamienenunene ABCDA1B1C1D1 usectHsl mmuHBI  péGep:
AB =24 AD = 10, AA| = 22. Hajigure mnomas ceyeHns, IPOXOAILIEro yepes BeprnHsl A,
Ay C.

10. B npamoyromsaom mapamenemunene ABCDA1B1C1 D1 ussecrus jmns péoep AB = 8
,AD =6 AA| = 21. Hajigure cunyc yraa mexy npsvmeivn CD w A1C1.

11. B npsmoyromsrom mapamienenunene ABCDA|B1C1D1 usectnsr jmnst péoep: AB =3,

AD =5, AA| = 12. Haiiaure miomanp ceueHus napajuieNienumnena MmiIoCKOCThIO, MPOXOISIIeH
gepes Touku A, B u C;.

171



MPAKTUYECKAS PABOTA Ne 65
Ha3zBanme npakTuueckoit padborsl: [locmpoenue npsamou u HaKJIOHHOU NPUSMbL U UX CEYEHULL.
Heap padoThl: 03HAKOMIJIEHHE C METOAAMHU ITOCTPOCHUM CEYEHUM MTPU3M.

Pe3yabTarhi:

Dopmupyemovte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJS aHAIM3a WCHOJIb30BAHUS M (DYHKIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnsie. 11P6 09, I1P6 10, ITP6 11, I[TP6 12, TPy 14, I1Py 15, I1Py 16.
3HAHMSA:
— Ilonsarue o npusmax.
— IlonsTHE O METOAAX TOCTPOCHUS CEYEHU.
YMeEHHs:
— IlocTpoenue npusm.
— IlocTtpoeHue ceyeHuil Mpr3M.
Xoa padoTbI:
IIpu3ma - 3TO MHOrOTrpaHHUK, JIBE€ T'PaHU KOTOPOrO SIBIISIFOTCS PaBHBIMHU MHOI'OYTOJbHUKaMH,
HaXOJAIIMMHUCA B NAapaJUIeNIbHBIX IUIOCKOCTSIX, @ OCTAJIbHBIE TPaHM - apajuIeIoOrpaMMaMH.
I'panu, KOTOpBIE HAXOJATCS B MapajIeNbHBIX IJIOCKOCTSAX, HA3bIBAIOTCS OCHOBAHUSIMH IPU3MBI, a
OCTaJIbHBIC TPAHH - OOKOBBIMH T'PaHIMH MTPHU3MBI.
B 3aBucumocTy 0T OCHOBAaHHUS IPU3MbI ObIBAIOT TPEYTOJIbHBIMU (pUC. 1), 4eTBIPEXYTONbHBIMU (pHC.
2 u 3), mecTuyroibHbIME (pHC. 4) U Ap.

Puc. 1. Puc. 2.

Puc. 3.
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[Tpusma ¢ OGOKOBBIMH pEOpaMu, MEPHCHAMKYISPHBIMH €€ OCHOBAHHWSM, Ha3bIBACTCS MPSMOIL
npusMoi (puc. 1 - 4).

[Ipusma, OokoBble péOpa KOTOpPOW HE
MePIEeHIUKYIISPHBI OCHOBaHUSIM,
Ha3bIBaCTCS HAKJIOHHOM MPU3MOH (pHc. 5).

Puc. 5.

PaccTosinue Mexay OCHOBaHUSIMH MIPU3MbI HA3bIBAECTCSI BHICOTOM MPU3MBbI.
BricoTa npsiMoii Mpr3MBbI COBITAAET ¢ OOKOBBIM PEOPOM.
BricoTa HakJIOHHOW TpPU3MbI BUJHA HA pHC. 5. be3 AOMOJHUTENBHBIX YCIOBUN HEBO3MOMXHO
ONPEJIEINTh, B KAKYIO TOUKE MPOEKTUPYETCS BbICOTA HAKIIOHHOM MPU3MBI.
[Ipsimast mpu3ma Ha3bIBaETCA MPABUIILHOM, €ClId €€ OCHOBAHUS - IPABUIILHBIE MHOTOYTOJIbHUKH.
Jluaconanu u ouazonanvHoe ceuenue npumbl:
JluaroHajb NpPU3MBbI - 5TO OTPE30K, KOTOPBIM COCIMHSET JIBE BEPIIUHBI, HE MIPUHAIICIKAIINE
OJIHOM I'paHu.
JlnaroHasnp He CyIIECTBYET TOJIBKO Y TPEYTOJIbHON MTPU3MBI.
Ecnu nuaronanu ocHOBaHMSI MPSAMOW MPU3MbI PaBHBI, TO JUAroHajdud CaMOW MPU3MblI TOXKE
paBHBI.
JluaroHajibHoe cedyeHHe NMPU3MbI - 3TO CEUYECHME IIJIOCKOCTBIO, MPOXOIAIIEH uepe3 JBa
OOKOBBIX peOpa, He PUHAJUICIKAIIUX OJTHOW IPAHU.
Kaxxnioe nuaronanbHOE ceueHUEe CONCPKUT JBE TUATOHAIH PU3MBI.

JlnaroHalibHOE CEUCHHE HAKIIOHHON TIPU3MBI - ITAPAJLICIIOTPaMM.

3anomumure!

VY npaBUIBHOTO MIECTUYTOJbHHUKA JTUArOHAIM OBIBAIOT 2 BHUJIOB - KOPOTKHUE U JITMHHBIE. B CBsI3U C
STHUM CYIIECTBYET JIBa BUJIA TUArOHATILHBIX CEUECHUH MIECTUYTOJIbHOM MPU3MBI:

_

Wiy

<

(TN
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Kax maiti JAWaroHajaid MpaBUJIBHOI'O IECTUYTI'OJIbHUKA, €CJIIM U3BCCTHA JJIMHA €T0 CTOpOHI)I?

CE - onHa u3 KOpOTKMX AuaroHajiei mectuyroibHuka, BE - ogHa W3 JUIMHHBIX AMaroHaiei.

VYuureBasg TO, YTO YIVIBI IPAaBUJIBHOIO IIECTUYrOJbHUKA paBHbI 10 120 rpaaycoB, JErko HaWTu
IIPSIMOYTOJIBHBIN TPEYTOJIbHUK, B KOTOPOM €cTh yroi 30 rpaaycoB, U UCIIOJIb30BATh COOTHOILLIEHUS B

3TOM TPEYTOJIbHUKE.

A

a Sk
a.3 a
60 30~
2a
a a
a

JlnaroHanbHOE CE4EHUE NPSAMOU IPU3MBI SBIIAECTCS NPAMOYTOJIbHUKOM.
Yeon, obpazosannblii Ouazonansio u NI0OCKOCMbI0 OCHOBAHUSA NPAGUTLHOU WUECTUY20bHOU

npuzmbl
3anau
u aas
camoc
Yron CFCl - yrom, 00pa3oBaHHBIH TosiTeN
OosplIel  JMAroHajgbld  HPU3MBI U pLHOrO
mockocThio ocHoBaHust ABCDEF. penieH
Tpeyronbauk CFC1 - mpsiMOYTOJIbHBII.
N
7
i
us: : P
1. ITocTpoliTe ceueHue TPEyroabHON MPU3MBI, IPOXOJALIEE YEPE3 TOUKH I
M, N u P. [Ins ciyuasi, korjaa Bce péOpa npu3Mbl paBHbI, ONPEAETUTE B /_,/1\\
YeThIPEXYTOJbHUKA, SBJISIOLIETOCS CEUEHUEM. - h

|
|
N
|
M 1
- - - A
- “
-~ .

P
npusmel  ABCA;B;C;
npu3Msl  paBHa 4.

a) [TocTpoiite

N

M

-

-

N
~

0) Haiinute mepumMeTp 3TOro CeYeHUsI.
5. lana mpawibHas pusma ABCA;B;C;, y koTopoii ctoponsl ocHoBaHus AB = 4, a 6okoBoe pedpo
AA; =9. Touka M — cepenuna pedpa AC, a Ha pebpe AA; B3siTa Touka T Tak, uro AT = 5.

a) Jlokaxkure, uto mnockocts BB1M nenut otpezok CiT mononam.

M

2. IlocTpoiite ceueHne TPEyroibHOW MPHU3MBI, MPOXOAIEe Yepe3 TOUKU
M, N u P. Jlnsa ciydas, korzia Bce péOpa mpu3Mbl PaBHBI, OTIPEICTUTE BU/T
YeThIPEXYTOJIbHUKA, SBJISIOLIETOCS CEUEHUEM.

3. IocTpoiite ceueHne TPEyroibHOM MPHU3MBI, MPOXOAIIEe Yepe3 TOUKU

M, N u P. Jlns cimyuasi, koraa Bce p€opa mpu3Mbl
paBHBI, ONPENEINTE BHJ YETBIPEXYTOJILHHKA,
ABIIAIOILErOCs CEYEHHUEM.

4. B OCHOBaHMM TPABWIBHOW TPEyroJbHON
JEKUT TPEYroJbHUK CO CTOpOHOW 6. BricoTa
Touka N — cepenuna peopa A;C;.

cedyeHue mpu3Mbl TiockocTbio BAN.
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0) [Tmockocts BTCy nmenut orpezok MB; Ha nBe wacTu. Haiiaute nuHy MEHbBIIICH U3 HUX.
6. B nmpaBunbHO# mectuyronbaoi npusme ABCDEFA;B1C1D1E; F; cToponsl ocHoBaHUS paBHEI 5, a
6okoBbIe péOpa paBHbI 11.

a) Hokaxwure, yto npsmeie CA; u C1D1 neprneHaAuKynsapHbl.

6) HaiiguTe rutomaas ce4eHus: Mpu3MBbl IUIOCKOCTRIO, Mpoxo el uepes BepmuHsl C, Ay u Fi.

MMPAKTUYECKAS PABOTA Ne 66
Ha3Banue npakTu4eckoii padoTbl: BuiuucieHue 0CHOBHBIX S1eMEeHM08 NPUSMDL.

Ienp padoThI: HAYYNTHCS BBIYUCIIATH OCHOBHBIE 2JIEMEHTBI IIPU3MBI.
PesyabTarsl:

Dopmupyemvte 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymuiecTBisaTh cOOp MaHHBIX IS aHAJIM3a HWCIOJIb30BaHUSA W (DYHKIIMOHMPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.

memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnste: 11P6 09, I1P6 10, ITP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.

3HaHus: [loHsTre o npu3Me u €€ OCHOBHBIX JIEMEHTaX.

yMmenusi: [loctpoenue npusM U UX OCHOBHBIX JIEMEHTOB.
Xoa padoTbI:
Hcnonb3yst TeopeTHUeCKUii MaTepual MpakTUIecKoil paboTel Ne 68, peminre crieayronme 3a1aHusl.
3agaum 115l CAMOCTOSITEILHOIO PelIeHHs :
1. B npaBuiIbHON TPEyrojabHON MPU3ME IJIONIA b CEYCHHUs, POXOAIIEro uepe3 00KOBoe pedpo u
BBICOTY OCHOBaHUS paBHA 12+/3, cropona ocrosanmst 4. Haittu 6oxoBoe pebpo.
2. B npamoit nmpusme ABCA;B1C; ocHoBanme ABC: AB=AC=10; BC=12; AA;=15. Haiitu
IUIOUIA/Ib CEYEHHsI, MPOXOMSIIEro 4epe3 TOUYKYy A1 MPOTHUBOMOJOXKHYIO €ii CTOPOHY HHKHETrO
OCHOBAHUS.
3. OcHoBaHWe MPSIMOYTOJBHOTO Mapajuiesenuneaa pomo ¢ guaronansmu 10 m 24. Beicota
napawtenenunena 10. Haiitu 60mbinyro 1uaroHais mapasuieenureia.
4. OcHOBaHUE MPSMOI NPU3MBI — TPEYTOJBHUK CO CTOpOHaMHu 5 U 3 u yriioM 120° mMex1y HUMHU.
Haubonbimas u3 niomaaei 6okosbix rpaneit 35. Haiinure mioma s 60KOBOI MOBEPXHOCTH.
5. B mpaBuibHOM MIECTUYTOJIBHON MpU3MeE ABCDEFA B|C\DEF] pee pebpa paBHbI 1.
Haiinure paccrosinue Mexy Toukamu B u E.
6. B mpaBuibHOM IIECTUYTOJILHON NpU3Me ABCDEFA 1B1C\D\\E1F pee pebpa paBHbl 1.
Haitnure yron DAB.
7. B NpaBWIBHOW IIECTUYTOJBHOU IMpU3ME ABCDEFAB\C\DE 1 F,
BCe pedpa KOTOPO paBHBI 8, HAUIUTE YTOJI MEXKY MPSIMBIMU FAyDEy.. 4
8. B mpasunbHON TpeyronpHoi npusme ABCA{B1C; cTopoHBl OCHOBaHMiA
paBHbI 2, GokOBble p&€Opa paBHbl 5. Haiinute miomane ce4eHUs MPU3MBI
TJIOCKOCTRIO, TIPOoX o IsIiel yepe3 cepenunnl pédep AB, AC, A;B1 n A1C;. A

IMPAKTHYECKAS PABOTA Ne 67
Ha3sBanue npakTuueckoii padborsl: [locmpoenue nupamuovl u ee ceueHutl.

Ileab padoThI: HAYUYNUTHCS CTPOUTH NUPAMUY U €€ CEUEHUS.

Pesyabrarnl:
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Dopmupyemuie Inemenmut INK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— TIK 2.3. OcymiecTBasaTh cOOp MaHHBIX JJIs aHAIM3a HWCIONB30BaHUA U (DYHKIIMOHHPOBAHUS
MIPOrpaMMHO-TEXHUUECKUX CPEACTB KOMIIBIOTEPHBIX CETEM.

memanpeomemnsie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemmnosie: 11P6 09, I1P6 10, ITP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.

3Hanms: [loHsTue o nupamuaax U UX OCHOBHBIX 3JIEMEHTAX, CEUCHUSIX MUPAMU/IBI.

yMenus: [loctpoenue ceueHni MMpaMuIbIL.
Xox padoThI:
IIupamuaga — MHOrOrpaHHUK, OCHOBAHME KOTOPOIO — MHOTOYT'OJIBHHMK, @ OCTAJbHbIE IPaHU —
TPEYroJbHUKH, UMEIoIIre 001yto BepinHy. [1o 4uciny yrioB OCHOBaHHUS pa3iuYarOT MUPAMMU/IbI
TPEYroJIbHbIE, YETHIPEXYTOJIBHBIC U T. JI.

HAKI0HHAA npAamas

J1eMeHThI NMUpaMHUIbI

A A — BODUMVHE NMDBNMILL

AB AC, AD AE - poSpa
PADANMILL

ADE, AEB, ABC,  ACD
GONOENO rPasin NMADaNMILT
BCDE «~ ocnooarse nvpanmweg
AG — BsiCoTa
AF - anchemac
AEC — AnaroHaNnbHos O tHne

D C

Anoghema — BbIcoTa OOKOBOM T'paHU MPABUIBHOM MUPaMUbI, TPOBEACHHAS U3 €€ BepUIHHSI [{];
OoKo6ble 2panu — TPEYTONIbHUKU, CXOJIAIINECS B BEPIINHE MUPAMHUIbI;

bokoevie pebpa — o01IME CTOPOHBI OOKOBBIX I'PpaHel;

eepuiuHa nupamuobl — TOUYKA, COEAMHsIONIas OOKOBble péOpa M He Jexamas B IJIOCKOCTH
OCHOBAHUS;

éblcoma — OTPE30K MEPIEHANKYISIpa, TPOBEAEHHOTO Yepe3 BEPIINHY MUPAMUIBI K IUNIOCKOCTH €€
OCHOBaHMs (KOHIIJAMH JTOTO OTpe3Ka SBJISIFOTCS BEpIIMHA THPAMHUABI W  OCHOBAaHWE
nepnenaukynsapa) (H);

OuUazoOHANbHOE cedeHue NUpamuobl — CEUEHUE NHpPaMUbI, MPOXOAAIIee Yepe3 BEpUIMHY U
JIMaroHalb OCHOBAHMUS;

OCHOBAaHHE — MHOTOYTOJIbHUK, KOTOPOMY HE IPUHAIJICKUT BEpIINHA TUPAMU/IBL.
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I[MpaBuiabHasi nupamMmuaa
S

[MupamMuna Ha3bIBaeTCS NPaABUNIbHOU, €CITU OCHOBAHUEM €€ SBISAETCS
MPAaBWIBHBI MHOTOYTOJBHUK, a BEPIIMHA MPOCHUPYETCS B LEHTP
ocHOBaHHMA. Torja oHa o0najgaeT TaKUMHU CBOMCTBaMHU: OOKOBBIE pedpa
MPAaBUJIbHON MHUPaMUJIbl PaBHBI, B MPABHIBLHOW MHpaMUC BCE OOKOBBIC
B J00YIO

rpaHu paBHBIE PaBHOOEIpPEHHbBIE

MMpaBUJIbHYIO MMHUPpAMHUAY MOXHO KaK BIIMCATb, TAK U OIIKUCATH OKOJIO Heé

TPEYTrOJbHUKU;

[IpaBuibHasg TpeyrosibHas OUpaMHla, Y KOTOpod Bce pEOpa paBHBL, Ha3bIBACTCA

TETPadAPOM.

[IpaBunbHas
TpeyroJibHasi IupaMuIa

P

E

[IpaBunbHas [IpaBunbHas

YETBIPEXYTOJIbHAS TUPAMKJIA [IECTUYTOJIbHAS TUPaMHIa
I[IpsimoyroJibHast nupamMuaa

[Tupamua Ha3BIBACTCS NPAMOY207bHOLU, €CI OJHO M3 OOKOBBIX pEOEp
MUpaMHJIbI TIEPIICHINKYISIPHO OCHOBaHMIO. B nanHOM ciiydae, 310 pedpo

H SIBISETCS BBICOTOM IMUpaMU/Ibl.

Ceuenns nmupamMuabI:

JuaroHaJbHO€ CCUCHUC

CCUYCHUEC ITIIOCKOCTBIO,
HpOXOIIHI_I_[CI\/'I oxa yriiomMm K
OCHOBAHHIO

CCUCHUEC ITIIIOCKOCTBIO,
HapaHHeHBHOﬁ OCHOBAHUIO
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3agaum 1J19 CAMOCTOSITEJILHOTO PeleHM:

1. B npaBunbsHOU yetbIpexyronsHoii nmupamuge PABCD, Bce pebpa koTopoii paBHbl 4, Touka K
— cepeauHa 6okoBoro pedpa AP.

a) IToctpoiite ceueHne nupaMuabl MIOCKOCTHIO, IPOXosalIel yepe3 Touky K u mapaiienbHoi
npsimbiM PB u BC.

0) Haiinute momaas cedeHusl.

2. OcHoBanueM npsMoi detbipexyroiasHoit mpusmsel ABCDA'B'C'D' sBnsiercs kBaapat ABCD

3V2 27

CO CTOPOHOU , BBICOTa ITPU3MBI paBHA " Touka K — cepeauna pedpa BB'. Uepes Touku K
u C' mpoBeieHa IIIOCKOCTh O, MapajuielbHas npssMmoi BD'.

a) Jlokaxure, 4YTO CEYEHHE TMPHU3MBl IUIOCKOCTBIO 0 SBJISIETCS PaBHOOEAPEHHBIM
TPEYTOJILHUKOM.

0) HaiimuTe nepuMeTp TpeyroibHUKA, SBISIOMETOCS CEYEHUEM MTPU3MBI TNIOCKOCTBIO 0.

3. Hana mpaBuibHasg 4eTbipéxyronpHas nupamuna MABCD, Bce pébpa xoTtopoit paBHbl 12.
Touka N — cepeamna 6okoBoro pedpa MA, Touka K nenut 6oxoBoe pedpo MB B otHOmICHNN 2 : 1,
cuMTas OT BepIIMHBI M.

a) Jlokaxute, 4yTO ceyeHHE MNHPaMUIbl IJIOCKOCTBIO, Mmpoxossmie udepes Touku N u K
napauiensHo npsmoit AD, siBisieTcst paBHOOGIPEHHON Tpanerueii.

0) Haiinure miommaap 3TOro CeYeHwus.

4. B ocuoBanmu mnpaswibHOW nupamunsl PABCD nexut xBagpar ABCD co crtoponoii 6.
Ceuenue nupaMu/ipl IPOXOAUT Yepe3 BEpIIMHY B u cepeauny pedpa PD nepneHAuKyIsIpHO 3TOMY
pebpy.

a) Jlokaxkure, 4TO yroy HaKJIOHa OOKOBOTO pedpa mupamMubl K €€ OCHOBaHUIO paBeH 60°.

0) Haligure momanb cedeHus mupamMuibl.

5. B ocHoBanuu npaBunbHOU ueThipéxyronbHoi nupamuasl MABCD nexut kBaapat ABCD co
cTopoHoil 6. IlpoTuBononoxkHbie OOKOBBIE pE&Opa MUpaMUIbl MOMAPHO MEPHEHIUKYIIpHBL. Uepes
cepenunbl pédep MA 1 MB npoBeneHa miockocTs o, napaniensHas pedopy MC.

a) Jlokaxxure, 4TO ceueHue MI0CKOCThI0 o mupaMusl MABC sBnsieTcs mapaieniorpaMMoM.

0) Haiinure momane ceuenus nupamuabl MABC mtockocThiO a.

6. B mpaBunsHOM Terpadape ABCD toukm K mw M — cepenunasl pédbep AB u CD
cooTBeTcTBeHHO. [lockocTs a conepxut npsmyro KM u napannenshna npsimoit AD.

a) Jlokaxxure, 4TO CeUeHHUE TETPadipa MIOCKOCTHIO 0L — KBaparT.

AB =2V/3.

6) Haiingute muomazns ceuenus terpasapa ABCD miiockocTsio o, eciu

IHPAKTHYECKAS PABOTA Ne 68
Ha3Banue npakTuyeckoii padoTbl: Buluucienue 0CHOBHbIX 2NEMEHMO08 NUPAMUObL.
Heab padoThl: HAYYUTHCS BBIYUCIATH OCHOBHBIE 3JIEMEHTHI TUPAMUJIBL.
Pe3yabTarsi:
Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCIOJIL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnwie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnsie’ 11P6 09, I1P6 10, ITP6 11, I[TP6 12, TPy 14, I1Py 15, I1Py 16.
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3JHAHUA:
— Ilonsrue o nmupaMugax 1 UX OCHOBHBIX DJICMCHTAX.
— IlonsTue o ceyeHUIX MnUupamMubl.

yYmeHus: Brruncienne OCHOBHBIX 3JIEMEHTOB IMUpaMu/ibl.

Xox padoThI:

1. Hupamuoa c pasnvimu 60K08bIMU peOPaAMU:
Ecnmu GokoBbie péOpa mHUpamuIbl C TUIOCKOCTHIO OCHOBAHHS OOpa3ylOT paBHBIC YIJIbI, TO

pEOpa nmupaMuIbl paBHbI, U BEPIIMHA TUPAMHU/IbI IPOCKTUPYETCS B IIEHTP OKPYKHOCTH, OITCAHHON
OKOJIO MHOTOYT'OJIbHUKA OCHOBAHUS.

YroObl OBLIO Jierde 3alOMHUTH, MOYKHO
MPEJICTAaBUTh BUJ MUPAMHJIBI CBEPXY (CM.
puc.l).

o)

[Tpoexuuu pédep paBHBI, Yepe3 UX KOHIIBI
MO’KHO IPOBECTH OKPYKHOCTb.

puc.1

Y nupamuabsl MOryT ObITH paBHBI OOKOBbIE p&Opa TOrAa, KOI/a OKOJIO MHOIOYrOJIbHHUKA

OCHOBAHUA MOXHO OITMCATh OKPYKXHOCTD.

Puc. 2 Puc. 3

I'naBHbIE 32aBUCMMOCTH /1JISI MHOTOYT0JIbHMKOB, 0K0JI0 KOTOPbIX MOKHO ONMCATH
OKPY’KHOCTh

Muoroyrobrux, IleHTp onMCaHHOI

0K0JI0 KOTOPOI'0 MO>KHO Dopmy.ibl
OKPY/KHOCTH
OIHUCATh OKPYKHOCTH
IIPOU3BOJILHBII abc a
TOYKA [EPECCUECHUS R=—— ——=2R
TPEYTrOJIbHUK 4S  sina

CEpEeIMHHBIX NEPIEHANKYIISIPOB

(puc.2) rze a,b,c - CTOpOHBI TPEYTOJIbHUKA
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TOYKa NEPECCUCHUA

. CEPEeIUHHBIX abc a
paBHOOEAPEHHBIN R=—— ——=2R
MEPIECHINKYIAPOB, HAXOJUTCS 4S5  sina
TPEYTrOJbHUK N
Ha BBICOTE, MPOBEICHHOM K
OCHOBAaHHUIO
IIPSIMOYT OJIBHBIN
cepeMHa TMIIOTEHY3bI R - monoBuHa runoTeHy3bl

TpeyroiabHUK (puc.3)

TOYKa IIEPECCUCHUA

N R - monoBuHa gquaronanu
MaroHaneu

MPSIMOYTOJIbHUK

Ecnu ocHOBaHMe - MpaBUIIbHBIM MHOTOYTOJIBHUK M BCE OOKOBBIE T'PAaHU paBHBI, TO MHpaMKIA
SBJIACTCS IIPABUIILHOM.
2. Ilupamuoa c pasHvimu 08y2paHHbIMU YeNaMU NPU OCHOBAHUU:
Ecnu 60koBBIE TpaHu MUPaMUABI C €€ OCHOBAaHHEM 00pa3yIoT paBHbBIE IBYTPAaHHBIEC YTJIBI,
TO BCE BBICOTHI OOKOBBIX I'paHel MUpaMuIbl paBHBI (Y IPAaBUIBHON MUPAMUIBI 3TO ariopeMbl), U
BEpLIMHA MHMPAMHUIBI NPOECKTUPYETCS B LIEHTP OKPYKHOCTH, BIMCAaHHOM B MHOTOYTOJIbHUK
OCHOBAHMSI.

YroObl JIerde 3TO 3allOMHHUTb, MOKHO
MPEACTaBUTh, UTO CMOTPUTE HA MUPAMUIY
CBEpXY

(cM. pUCYHOK).

[Ipoekuiuu  BbICOT  OOKOBBIX  TpaHei

©

nmrupaMuJbl PaBHbI, 4YEPE3 UX KOHIBI MOXHO

BIIMCATh OKPYKHOCTb.

vy nupamMubl MOTYT OBITh paBHBIC JABYI'pAaHHBIC YIJIBI IIpH OCHOBAHWH TOrJa, KOTrJa B
MHOT'OYT'OJIbHUK OCHOBAHUA MOKHO BIIMCATh OKPYKXHOCTD.

X \C
o y ( i l"!; \." )/
A S,
Puc. 2 Puc. 3

Otmeuass paadyc r Ha pPHCYHKE, HYKHO ObITh OuyeHb BHUMaTenbHbM! Pamumyc BnmcaHHOM
OKPY’KHOCTH NEpIEeHIUKYIsApeH cTopoHe. Hampumep, B NpOU3BOJIBHOM TPEYrOJbHUKE OH HE
HaXOJUTCs Ha 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) OMCCEKTpHUC p
1€ p - MOJIYTIEpUMETP
_ SpOMGa

pomO TOYKa repeceyeHust p
(puc.3) JaroHanen [ - TIOJIOBUHA BBICOTHI

pomba

3agaum 1J19 CAMOCTOSITEJILHOTO PeleHH:

1.BbicoTa MpPaBHIBHOIM TPEYroNbHON MHPAMHABI paBHA aV3; pamdyc OKpYKHOCTH,
OINMCAaHHOM OKOJIO ee ocHOBaHus, 2a. Haiigure: a) anodemy nmupamusr; 6) yron Mexay OOKOBOM
IpaHbl0 U OCHOBAaHHUEM; B) IUIOCKUHM YToJI IPU BEPLIMHE TUPAMHIBI.

2. Anodema NpaBWIBHOW YETHIPEXYTOJIBHOW NHpamuIbl paBHa 2a. Breicota mupaMuabl
paBHa aV3. Haiigure: a) CTOPOHY OCHOBAHHS HHPAMHIBL 0) yroi MeXIy GOKOBOH IpaHbiO H
OCHOBaHUEM; B) PACCTOSIHUE OT LIEHTPAa OCHOBAHUS TUPAMHU/IBI JIO IIJIOCKOCTH OOKOBOM I'paHHU.

3. OcHoBaHuE NMUpaMHIbl - MPSIMOYTOJIBHUK CO CTOpoHaMH 6 u 8 cMm. Bricora nupamuabl
paBHa 12 cM M IPOXOAMT uyepe3 TOUKY MepecedeHus auaroHaigeil ocHoBaHus. Haiinute GokoBble
peOpa nupaMubl.

4. OcHoBaHue nmupaMubl - poMO ¢ nuaroHassMu 10 u 18 cM. BricoTa nmupamMu sl IpOXO0aUT
yepe3 TOUKY IepecedyeHus Juarotaieil pomoda. Menblee 60koBoe pedpo mupamuabl paBHo 13 cM.
Haiinure 6onbiiee 60koBOE peOpO MUPAMUIBI.

5. B mpaBusIbHON 4YETHIPEXYrOJbHOW MUpaMHIEe CTOPOHA OCHOBAHUS paBHA 6 cM, a yroia
HaKJIOHa OOKOBOM I'paHM K MJIOCKOCTH OCHOBaHUsA paBeH 60°. Haliqute OoxoBoe peOpo mupamubl.

6. OcnoBanueM nupamugasl DABC sBnsercs npsimoyronbHbiil TpeyroasHuk ABC, y
KoToporo runoreny3a AB paBna 29 cwm, karer AC pasen 21 cm. Pebpo DA nepneHaukyasipHo K
IUIOCKOCTU OCHOBaHUs U paBHO 20 cMm. Haliaure miomans 60KOBOH MOBEPXHOCTH MUPAMUJIBL.

INPAKTUYECKAS PABOTA Ne 69
Ha3Banue npaktuueckoil padorwi: Mccredosanue cummempuu 8 mHozoepanHukax. Ilocmpoenue
NPAUNIbHBIX MHO202PAHHUKOG.
Lenp padoThl: HayyuThCS CTPOUTH MPABUIbHBIE MHOTOTPAaHHUKM M MCCIENI0BaTh B HHUX
CUMMETPHIO.
Pesyabrarni:
Dopmupyemvie 3nemenmut I1K (npogheccuonanvno opuenmuposannoe cooepiicanue):
— TIK 2.3. OcymectBasaTe cOOp OaHHBIX JUIsl aHAIWU3a UCIHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HAHUSA:
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— IloHsiTHE O MHOTOTPAaHHUKAX U UX OCHOBHBIX AJIEMEHTAX.
— IlonsTue 0 cumMmeTpHn.
yMeHus: OnpeerneHue CHMMETPUYHBIX JJIEMEHTOB B MHOTOTPAHHHUKAX.
Xox pabdoThI:

1. 3anucarhb OIPEACICHUC ITPAaBUJIbHOTO MHOI'OI'PAaHHHKA.

MHOFOFpaHHI/IK HA3bIBACTCA MPABHUIIBHBIM, C€CIIM €TO TPAHH = .........ii. ciiiiiiiiiiiiiiiiiieieeeee e,

MHOT'OYT'OJIbHUKH U B Ka)i(,[[OfI BCPIIMHE CXOAUTCA JHO U TO KC YUCIIO ........cvvnnennn.

2. IlepeuncinuTh CBOKWCTBA MPAaBUIBHOIO MHOTOTPAaHHUKA:

A) BCE pebpa IIPAaBUIILHOTO MHOTOTPAHHMKA eevetiiiiiiniieanneenneennn,

b) Bce oByrpaHHble  YIUIBI, COJEpXKAallMe€ JIB€ TpaHH C  OOIIMM

3. Hepe‘lI/ICHHTB IMpaBUJIbHBIC MHOT'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

[Tycth mpu BepuImHE cXoIuTCcs N pedep, TOra IUIOCKUX YIJIOB MpPU 3TOW BEPIIUHE .....,

MIPUYEM OHHM BCE .....ovvennnnn... MEXY COOOH.
[TycTb OMH M3 YIIIOB W3 ATHX IUIOCKHX YIJIOB PaBEH X, TOT/Ia CyMMa IUIOCKHX YIJIOB IIPH
BEpUINHE ......... , ¥ TI0 CBOJICTBY MHOTOTPAHHOTO yIUIa OTydiM NX..... 360°, oTKyma x .........

KonnyecTBo MIIOCKHUX yrioB IpH OJHOW BEPIINHE
3 4 5 6 7

I'panycnas
Mepa  OJHOrO
yrila MEHbIIIEe

3aganue 1: Jloka3aTrh, 4YTO HE CYLIECTBYET MpPAaBWJIBHOI'O MHOTOTPaHHMKA, TPaHSIMH KOTOPOIO
SIBJIIOTCS IPABUJIbHbBIE IIECTUYTOJbHUKH, CEMUYTOJIbHUKN U N-YyrOJBHUKY IpHU N=>6.

JlokazarenbCcTBO:

Yroa mpaBWIBHOTO N-yrojibHWKAa NpuU N>6 HE MEHBIIE ....... ° C JIPYrol CTOPOHBI, IPH
Ka)/10i1 BepIIIMHE MHOTOI'PAaHHHKA JIOJKHO OBITh HE MEHEE ...... Iockux yrioB. [losTomy eciu Obl
CYLIECTBOBAJI MPABUIIbHBI MHOTOTPAHHUK, ¥ KOTOPOTO TPAHM = ..eouveneeennenneannennns N-yroJbHUKU

npu N>6, TO cyMMa IJIOCKUX YIJIOB MPH Ka)XJIOW BEpIIMHE TAKOrO0 MHOTOTpaHHUKA Oblia Obl HE
MEHBIIIE ..eoveneentaneneeneenenneneennne
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ITo cBOMCTBY MHOTOTPAHHOTO yIjla: CyMMa BCEX IJIOCKHUX YIJIOB MPH Ka)KI0M BEpIIUHE
BBIITYKJIOIO MHOTOIPAHHUKA ...ovvvvvvviiininninninnn.n
BBIBO: ...
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3ananme 2: J/[okazarh, 4TO CYIIECTBYET BCETO 5 MPaBUIbHBIX MHOTOIPAHHUKOB

JlokazaTenbCcTBO:
@®opma rpaneit | I'pagycH | Yucno | Cymma | [IporuBopeun | Uucino rpaneii | HazBanue
as mepa | pebep IUIOCKU | T JIM TEOPEME | TaKOro [IPaBUIILHOT
IUIOCKOTO | IpU X YIJIOB | O CyMME€ MHOTOTPaHHH | O
yria OHOM | Ipu IIJIOCKUX Ka MHOT'OTpaHH
BEPILMH | OJHOW | yIJIOB UKa
e BEPILMH | MHOTOTPAHHO
e ro yria
[IpaBunbHBII 3
TPEYrOJIbHUK 4
5
6
[IpaBunbHBII 3
YETBIPEXYTOJIbH
171:9 U ) 4
[TpaBuabHBII 3
ISATUYTOJIbHUK
4
BBIBOI: ...

HPAKTHYECKAS PABOTA Ne 70
Ha3panue npakTuyeckoii padoTbl: [locmpoeHue yceueHHOU nupamuodvl U GblUUCTIEHUE ee
OCHOGHUBIX 1eMEHMO8.
Iean pabdoThI: | HAYYUTHCS CTPOUTH YCEUEHHYIO MUPAMUJTY U BBIUUCIATH €€ OCHOBHBIE 3JIEMEHTHI.

Pe3yabTarsl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCHONIL30BaHUS M (PYHKIIMOHUPOBAHUS
MPOTPaMMHO-TEXHUUECKUX CPECTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie. MPIT 01, MPIIT 02, MPIIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnsie: 11P6 09, I1P6 10, [TP6 11, ITP6 12, TPy 14, [1Py 15, I1Py 16.
3HaHusA: [[oHATHE O yCEUEHHBIX MUPAMUIAX U UX OCHOBHBIX JIEMEHTaX.
yMeHus: BrluncieHne OCHOBHBIX JIEMEHTOB YCEUEHHOM MUPAMHU/IBI.
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Xox pabdoThI:

1.1306pa3um npoun3BosbHYIO TUpaMusy SA; A,...
Aq.

2. [IpoBeniéM cexylyro INIOCKOCTh MapalJIeIbHO
OCHOBAHHUIO, TIepeceKarollyo 00KoBbie pEdpa
nupamMusl B Toukax By By... By,

3.Cekymas IJIOCKOCTh pa30uiia MupaMuly Ha JABa
MHOI'OTPaHHUKA, OJIUH U3 KOTOPBIX TaK K€
SIBJISIETCS] IUPAMUJION., @ APYTrOM Ha3bIBACTCA
yCe4EéHHON MUpaMUI0i.

Nrak, yceuéHHOM MUPAMHI0H HA3bIBACTCS
MHOT'OTPaHHUK, TPAHSIMHU KOTOPOTO SIBIISIFOTCS
MHOTOYTOJIBHUKUA Aj Az... Apu By Bs...
Bh(BepxHee 1 HUKHee OCHOBAHMA),
PACIOJIOKEHHBIX Ha MapaJICIbHBIX TJIOCKOCTIX U
YeThIpEXYroJIbHUKOB A1 Az B1 By, Az A3 B;
Bs,...An1 Ap By.y Br(00koBbIe rpanm).

OTpe3ku, COeANHSIONINE BEPIINHBI OCHOBaHUM
Ha3bIBAIOTCSl 0OKOBBIMM pPEOpamMM yceu€HHOMN
MUpaMMJIbI.

Ha ueprexe nzoOpakeHa yceu€HHas nupamuia
ABCDA; B; C; Ds.

BbicoToli nupamuibl Ha3bIBAETCS MEPIEHIUKYIIAP,
IIPOBEAEHHBIN U3 JIF0OOOH TOUKH OCHOBAHUS K
IUIOCKOCTH JIPYTOro0.

ABCDA; B; C; Di-yceu€nnas nupamuma.

ABCD u A; B; C; D; —ocHOBanus
A A;1B; B-60koBas rpanb

A Aj-60x0BOE pedbpo
0OO;-BrICOTA

PaccmoTrpum 6okoByto rpanb A1 Az B B;
YCEYEHHOU MUPAMHUJIBI .

Croponsl A; Az u By By mapannienbHsl, Tak Kak
MIPUHAJUIEKAT MapaIeIbHBIM NPSIMbIM, 110
KOTOPBIM IIJIOCKOCTh S A1 A epecekaercs ¢
napajuieNbHBIMU MJIOCKOCTSIMU anb(da u Oera.

Croponsl A; B u Az By He mapasuienbHbl, Tak Kak
WX MPOJIOJDKEHUS TIEPECEKAIOTCS B TOUKE S.

Taxum 00pa3oM MBI 10Ka3aiu, 4To OOKOBasi TpaHb
IIPaBUJIILHON YCEYEHHON ITUPAMUIbI

A1 Ay B1 B, -saBnisercst Tpanenueii.

OueBuaHO, YTO BCce OOKOBBIE I'PAaHH YCEUEHHOMN
MAPAMUJBI SBISIIOTCSA TPACHUSIMH.

(>kenmaTeIbHO COMOCTABISATh 0OBEKTHI
yepTexa co CJI0BaMU, MOKHO aHMMaluen
7100 IPOCTO BHIIETATH)

Ecnu yceu€nnas nupamMua nojydeHa myTémM
CCYEHUS NTapAJUIEIbHO OCHOBAHMIO NTPaBUIBHON
MUpaMHU/JIbl, TO yCEUeHHas mupaMuaa OysieT Tak e

186



NPaBHJILHOI.

OcHoBaHUs NTpaBUIIBHON YCEUEHHON TUPaMUIbl —
3TO IIPaBWJIbHbIE MHOTOYTOJIbHUKH, & OOKOBBIE
IpaHH- paBHOOEAPEHHbIE TPallelHH.

BricoTa 60Kk0BOM I'paHK HAa3bIBACTCS amo(eMoi.

A A;B; B- paBHOOeIpeHHAS Tpamenus.

B;E-amodewma.

[IpuMenuM cBOM 3HAHUS MPU PELICHUH 334a4:
3agaua 1.

CTOpOHBI OCHOBaHUI MPABUIILHON TPEYTOJIbHOU
yceu€HHOM nupamuibl paBHbl 4 1M U 2 1m. Touku
O u O;-ieHTpBbl OCHOBaHMM nupamubl. Hailtu
BBICOTY H anogeMy MUPaMHJIbI, eCTi OOKOBOE
pedpo paBHO 2 M.

JIns Havana npoBenéM KpaTKUi aHaIu3 3a0a4u:
TaK KaK yce4€HHas NMpaMuza paBuibHasi, TO
OOKOBBIC pEOpa-paBHbIC paBHOOCIPCHHBIC
Tpaneuuy. B oCHOBaHNU JIeXkaT NpaBUIIbHBIE
TPEYrOJIbHUKHU, 3HAYUT BCE YIJIbl 3TUX
TPEYroJbHUKOB OyayT no 60 rpagycos.
Pemenne:

1. domnonHuTenbHOE nocTpoeHue: nocrpoum CM
nepnesukyisspao AB, C1M; nepneHuKynsapHo
A1B1 1 coenuanM Touku M u M.

ITo Teopeme o Tpéx nepnenaukysapax MM
neprneHaukynsiped AB(ogHoBpemenno MiM
nepnesaukynsapHa A1B1), 3Haunt MiM-anogdema.

2. [Mockonbky Touku O 1 O1-LIEHTPBI OCHOBAHUI
nupamuibl, To OO1-BbIcOoTa h.

JlomonHuTENbHOE TIOCTpoeHue: noctpouMm CiL
nepreHaukyisippo CM u My N Tak xe
nepneHauKyisipao CM.

Toraa C;L= 00;= M; N=h(kak paccTostHUs MEX 1y
napayuieNbHBIMU MIPSMBIMU).

3. Tpeyronsauku ABC u A; B; Ci-nipaBuiibHbIE,
3Ha4uT OC u O1C;-painychl OMMCaHHBIX
OKpykHOCTeH TpeyroiapsHukoB ABC u A; By C;.
Haiinem OC u O1Cimo dopMyie 17151 HaXOKISHUS
paauyca ONMCaHHON OKPYXHOCTH

[lano: ABCA; By Ci-yceu€nnas nupamuja,
AB=BC=AC=4 M, A1B1:B1C1:A1C1:2
M, AA1=2 1M

Haiitu: BeicoTy, anodemy
Pemenne:

1.J1.t. CMLAB, C;M;4 A1 B;— MM
ABnu

M;M-L A1Bi( o 1.1.11.)

MiM-anodema.

2. O0;-BeIcoTa h,

JLo. CiL+ CcM, My N M.

Ci1L= 00;= M; N=h(kak paccrosaus
MEK/Ty MapajyIeIbHBIMA TPSMBIMH).

3.A ABCu A A; B; Ci-npaBunsasie— OC
1 O1C1-paanychbl ONUCAHHBIX

OKPY’KHOCTEH.
OC=AB =4 =4 M
25in60° 2%2 3
0:1C=A1B1 =2 =2 mm
25in60° 242 3
4.
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4.Haiinem nmuny otpeska CL kak pazHocth Mexnay | CL=0C-0:C1=4 - 2 =2 M
nHamu otpe3koB OC u O1C;: V3 V3 3

5.A CCL-npsiMOyTOJIBbHBIH, 110 TEOPEME
5.3 mpsmoyrosbHOro Tpeyroabauka CCiL [Tudaropa:
HalnéM Tak kak C:L= OO1=h, ciegosareibHO
Ci1 L mo teopeme [Tudaropa: BbicoTa h paBHa 2V6 1M

C1 L=\ CCi%- CL=2%-(2)>=V8 =26 1M
6. [1o onpeneneHuio cuHyca U3 MNPSMOYTrOJIbLHOTO (\/3)2 V33
TpeyroiabHuka A; C; M Haliiém JuHY OTpe3Ka 6. C1M1=A1C1*Sin600=2*\/§ =3 1M
CiMy: 2
Jnuny otpeska O1M; Haiigem kak pasHocTh aiuH | O1M1= C1M;- C101=\/3-2_:1 M
otpe3koB C1M1 u C104: V3 3

7.

CM=AC*sin60°=4*\3 =23 v
7.13 npsimoyromnsHoro tpeyronsauka ACM no 2
OIIPEICIICHIIO CHHYCA HaiinéM mmmHy otpeska CM: | OM= CM — CO=2V3-4 =2 1M
N3 pa3znoctu otpeskoB CM u CO Haiiaem IauHy V3 3
OM: 8.A MiNM-npsimoyrosbHBIi, 110 TEOpEME

[Tucgaropa:
8. PaccMOTpHUM NpSIMOYTOJIbHBIN TPEYTOIbHUK M;M=vh*+MN?
MiNM wu naiinem nnuny orpezka MiM no Teopeme | MN= OM — ON.
[Tudaropa: ON= 0; M1=1 am, Tak Kak

3
3neck Heu3BecTHA AnuHa otpeska MN. E€ moxxno | O1 M1 NO-npsiMoyrosibHUK.
HaWTH KaK pa3HOCTh JMH 0Tpe3koB OM u ON: MN=OM -ON=OM-0O; M;=2 -1=1
MN= OM — ON. V3 V343
B cBoro ouepens ON= O; Mj=1 am, Tak KaKk Mle\/h2+MN2
3

MM==V(2V3)* +1  =V8 +1=\9=v3
O1 M3 NO-npssIMOYTOJTbHUK. (3% (V3)? 3 3 3

Ortser: M1M=\/3 IIM, 010=M M

3

3aga4u 1719 CaMOCTOSITEIbHOIO PeIICHUS:

1. OcHoBaHMEe THpaMHJIBI - NMPSMOYTOJIBHUK cO cTopoHamMu 6 cM u 8 cMm. Kaxmoe pebpo
nupaMuibl paBHO 13 cM. Beruucnure BBICOTY TUPaMUIBI.

2. OcHOBaHME NUPAMHUJIBI - MPSMOYTOJBHBIN TPEYTOJbHUK ¢ KareramMu 6 ¢cM u 8 cMm. Bcee
JByTpaHHBIE YITIbI IPX OCHOBAHUM MUpPaMKabl paBHbl 60°. Haliqure BBICOTY MMpaMHuIbL.

3. Y 4eThIpexyroiabHON yCEYEHHON MUpaMUbl CTOPOHBI OJTHOIO OCHOBAHUS paBHEI 6, 7, §, 9
CM, @ MEHbIIIasg CTOPOHA JPYroro OCHOBaHUA paBHa 5 cM. Haiinure ocTalbHBIE CTOPOHBI 3TOTO
OCHOBAaHHUSI.
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4. B mpaBuibHOW TpPEYroJIbHOW NHpPaMHAE C BBICOTOM h Yepe3 CTOPOHY OCHOBaHHS a
IpoBe/ieHa IUIOCKOCTh, MepeceKaromas MpoTHBOJIEkKAlasi MpoTUBOJIeKalee O0KoBoe pedpo mox
psAAMBIM yriioMm. Haiinure mromans ceyeHusl.

5. IocTpolite ceyeHre nupaMubl IIOCKOCTBIO, MPOXOIALICH Yepe3 BEPIIUHY IMPAMUIBI U
JIB€ JaHHBIE TOUKH Ha €€ OCHOBAHUH.

6. B mpaBUJIbHOM YETHIPEXYTOJIBLHON YCEUEHHON MUpaMUJI€ BHICOTA paBHA 2 CM, a CTOPOHBI
ocHOBaHM# 3 cM u 5 cMm. Haliiute nuaroHanab 3TOM MUpaMUJIbI.

IMMPAKTUYECKAS PABOTA Ne 71
Ha3sBanue npakTuueckoi padorsl: //ocmpoenue yununopa u e2o ceveHuil.

Ieab padoThl: HAYYUTHCS CTPOUTH LMIMHIAPBI U UX CEUEHUS
PesyabTarsl:

Dopmupyemvte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBisTh cOOp MaHHBIX IS aHAU3a WCIOJL30BaHUS U (PYHKIIMOHUPOBAHUS
MIPOTPaMMHO-TEXHUUECKUX CPEICTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie. MPIT 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: [loHATHE O UMIMHAPAX U X OCHOBHBIX AJIEMEHTaX.
yMeHHus:
— Bbluncnenne OCHOBHBIX 3JIEMEHTOB LIUIUHIPA.
— IlocTpoeHue ceueHnii TUIMHAPA.
Xon padorhl:
HuanHapoM Ha3bIBaeTCs TENO, KOTOPOE COCTOUT U3 JBYX KPYroB, COBMEUIAEMBIX MapajlieIbHbIM
MIEPEHOCOM U BCEX OTPE3KOB, COSAUHSIOIINX COOTBETCTBYIOUINE TOUKH 3TUX KPYTOB.
Kpyru Ha3bIBalOT OCHOBAHMSIMH IWIMHAPA, a OTPE3KH, COEAUHSIONINE COOTBETCTBYIOLINE TOUYKH
OKPY>KHOCTEH 3TUX KPYTOB — 00pa3yroummMu nuiuHapa (puc. 1)

A . @

puc. 2 puc. 3

puc. 4

Ceoticmea yuaunopa:
1) OcHoBaHMsI IUIUHAPA PABHBI U JIEKAT B APAJUIETBHBIX TUIOCKOCTSIX.

2) O6pa3yrolue HUINHIPA PaBHBI U MTAPAIJIEIbHBI.
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PaanycoM nyimHIpa Ha3bIBACTCS PaNYC €T0 OCHOBAHMUS.

BricoToil uIMHApPa HAa3bIBAECTCS PACCTOSTHUE MEXKIY IIJIOCKOCTSIMU €r0 OCHOBAaHUM.

Ceuenne LMIMHApPA IUIOCKOCTBIO, MPOXOASAIIEH dYepe3 OCh IMIMHJIPA, HA3bIBAETCS OCEBBIM
ceyeHHneM.

OceBoe cedyeHue IIIMHIPA — IPIMOYTOJIbHUK co ctopoHaMu 2R u | (B mpsmom mmmuape | = H)
puc. 2

CeueHue UMIMH]PA, TapaJUIeTIbHbIC €0 OCH, SIBJISIOTCS NPAMOYTOJIbHUKAaMU (pHC. 3).

CedeHue MUIMHPA IJIOCKOCTHIO, MAPAUIENIbHOM OCHOBAHUSM — KpYT, PaBHBIH OCHOBaHMSM (pHC.

4)

3agaum 1715l CAaMOCTOSITEILHOTO PellleHus :
1. Paguyc nmiunzapa paBeH 3cM, a ero BbicoTa- ScM. Hailiaurte muomanb oceBOro ceueHus u
IJIOILA]Ib TTOJIHOM MOBEPXHOCTH LIMIMH/IPA.
2. Pagmyc mwimHIpa paBeH 2cM, a ero BbicoTa- 3cMm. HaiiauTe amaroHaab OCEBOTO CEUCHUS
UUAJTUHAPA.
3. ImameTrp OKpYXHOCTHM OCHOBaHHWs LMJHMHApaA paBeH 26, obOpasyromias IIMHApa paBHa 21.
[InockocTh mepecekaer ero ocHoBaHUs MO xopaam JuinHbl 24 u 10. PacctosHue mexay 3Tumu
xopaamu pasHo V730.

a) JloxkaxxuTe, 4TO LEHTPbl OCHOBAHMN LMJIMHJApA JEKaT IO pa3Hble CTOPOHBI OT 3TOU
IIJIOCKOCTH.

0) Haiiaure yron mexay 3TOH MIOCKOCTHIO U MJIOCKOCTHI0 OCHOBAHUS IIMIIUHIPA.
4. BeicoTa nuiInHIpa paBHa 3, a paAlyc OCHOBaHUS paBeH 13.

a) [TocTpoiiTe ceyeHne NUIUHAPA TUIOCKOCTHIO, MPOXOIICH MapalljieIbHO OCH LIUIUHAPA, TaK,
9TOOBI TUTOMIA/(h ATOTO CEYCHUS PaBHSIIACH 72.

0) HaiimuTe paccTosiHuE OT IJIOCKOCTH CEUEHUS JI0 IEHTPa OCHOBAHUS LIWIMHIPA.

IMPAKTUYECKAS PABOTA Ne 72
Ha3Banue npakTudeckoi padorbl: Buiuucienue 0CHOBHbIX 2NeMEHMO08 YUTUHOPA.

Ienb padoThI: HAYYNTHCS BBIYUCIIATH OCHOBHBIE 2JIEMEHTHI LIWJINHIPA.
Pesyabrarni:

Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCHOJIL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 09, I1P6 10, [TP6 11, ITP6 12, TPy 14, [1Py 15, I1Py 16.
3HaHus: [ToHsITHE O IMIMHAPAX U UX OCHOBHBIX JICMEHTAX.
yMeHusi: BerauciieHne 0CHOBHBIX DJIEMEHTOB IIHJIHH/IPA.
Xox pa0doThI:
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? Linnunap.

Otk SneMeHTbI ULUNMHApPA:

H — BbicoTa yunuHgpa

CeyeHne uunuHopa N ; ___/:/ R~ paniyc ooosey

MIocKOCTbIO, L — oBpasyiowasn LunuHapa
mapansiensHoi ocu -
MPSAMOYronbHIK

OceBoe ceyeHne —

NpPAMOYrornbHUK
CeveHune umnmHapa nnocCKocTblo,
neprneHaVKYNSpHON ocu - Kpyr
3agaum AJ15l CAMOCTOSITEJILHOTO PellleHus :
1. OceBoe ceueHue NUIMHAPA — KBaAparT, JuaroHaigb Kotoporo paBHa 20 cm. Haligure: BbicOTy
HUAJTUHIPA.
2. Boicota mununapa 6 am, paguyc ocHoBanus 5 1M . Konusl otpeska AB, paBroro 10 o,

JIeKaT HA OKPYKHOCTSIX 000ux ocHoBaHMi. Haiinure kpaTuaiiiee paccTosiHuE OT HETO /10 OCH.

3. Boicota nmnunapa paBHa 16 cMm. Ha paccrosHum 6 cM OT ocu LMIMHApPA NPOBEACHO
CeueHne, mapajuieIbHOE OCH IIIIMHIpa U uMerolee hopmy kBaapara. Haiiaure pagumyc nuimHapa.
4, JlnaroHanb OCEBOro Ce€YeHMs LUWIMHIApPA paBHA 48 cM. YToJl MEXAy 3TOW JHArOHAIbI U
oOpa3zyrolield IUIUHIpA pPaBEH 60°. Haiimure: a) BBICOTY HWJIMHIPA;, 0) paauyc HWIMHIPA; B)
TUIOMIA/Ib OCHOBAHUS LIUJIMH]IPA.

5. OceBoe ceueHne MUIMHIPA — KBAaApaT, UaroHaib KoToporo paBHa 20 cM. HaiiauTe BeICOTY
IUJUHIPA U TJI0MIAh €0 OCHOBAHUS.

2 2 .
6. [Tnomaas oceBoro ceueHus muMHIpa paBHa 10 M, a uromaape ocHoBaHus — 5 M°. Halimure

BBICOTY HUWJIIMH/IpPA.
HJ'IOCKOCTI), nmpoxoadamas 4€pe3 HCHTP HUXKHECTO OCHOBAHUA HUJIMHAPA ITOA YITIOM O K OCHOBAHUIO,
IepeceKaeT BepXHee OCHOBAHME I10 XOp/ie, paBHOM b u cTsaruBatomieit ayry . Haiiaure BbicoTy
UJINHIPA.

IMMPAKTHYECKAS PABOTA Ne 73
HasBanue npakru4eckoi padorel: /locmpoenue KoHyca u e2o ce4eHui.

Ilenb padoThI: HAYUYUTHCS CTPOUTH KOHYC U €T0 OCHOBHBIE DJIEMEHTHI.
Pe3yabTarsi:

Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTh cOOp TaHHBIX IS aHATW3a UCHOJIL30BaHUS M (PYHKIIMOHUPOBAHUS
MPOrpaMMHO-TEXHUUECKUX CPEJCTB KOMITbIOTEPHBIX CETEH.
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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 KOHYCaxX U WX OCHOBHBLIX 3JICMCHTAaX.

— Tlonsartue o ceyeHHsIX KOHYcCA.
YMEHHs:

1. BeiunciaeHue OCHOBHBIX 3JIEMEHTOB KOHYCA.

Konyc

Bepuuna Konyca

Ocv Konyca

Obpasyroyue
Konyca

OcnoBanue

OCHOBaHHMHI.

Xon padoTsi:

Konycom Ha3bIBAIOT TENO, KOTOPOE COCTOUT U3
Kpyra (OCHOBaHMS), TOYKH, HE JEXalled B
IUIOCKOCTH OCHOBaHMUS (BEpLIMHBI) M BCEX
OTPE3KOB, COECIUHSIOIUX BEPUIMHY C TOUKAMHU
OCHOBAHHS.

OTpe3kH, COCIUHSIOIME BEPIIMHY KOHYCa C
TOYKaMU OKPY>KHOCTH OCHOBaHUH,
Ha3bIBAIOTCS 00pa3yOuiUMu, KOHYCA.

Konyc Ha3biBaercs mpamwsim, eciu npsmas,
COCJIMHSAIONIAs BEPIIMHY KOHYCa C LIEHTPOM
OCHOBaHUS, NEPHEHIUKYISpHA IJIOCKOCTU

Buvicomonu KOHYCa HAa3bIBACTCA ICPICHIAUKYIIAP, OHYH_ICHHLIP'I U3 €ro BCPHIMHBI Ha IINIOCKOCTbH

OCHOBaHHUS. Y IpsAMOIro KOHyCa OCHOBAHNE BBICOTHI COBIIAAACT C HIECHTPOM OCHOBAHUA.

7 s Ocblo TPSAMOrO KpPyroBOro KOHYCa Ha3bIBA€TCA IpsiMas, coepiKalias ero
f BBICOTY.
Harnsagno npsiMoii KpyroBoil KOHYC MOXHO THPEACTaBIAThH cede Kak Telo,
MIOJIy4EHHOE TPH BPAIIECHUHM MNPSIMOYTIOJIBHOTO TPEYrOJIbHUKA BOKPYI €ro
KaTeTa KaK OCH.
2 3agaum 118 CaMOCTOSITEIBHOTO PELICHHS
Bapmuanr 1.
1. Kakas ¢urypa mnosyuaercs B CEYEHMHM KOHYCa IUIOCKOCTBIO, MPOXOJIIEH dYepe3 ocCh
KoHyca?

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

OCHOBaHUS U paBHAS cM?

4. OceBoe cedeHre KOHyca MpeACTaBiseT co00i MpsIMOYTOJIbHBIN TPEYroJIbHUK ¢ KaTeToM a. Yemy

paBHa BbICOTa KOHYca?

5. Bricora koHyca paBHa 8 M. Ha kakoMm paccTOsIHHH OT BEpUINHBI KOHYCa HAJ0 TPOBECTH
TJIOCKOCTh, MApaJIEIbHYI0 OCHOBAHHUIO, YTOOBI TUIOIIAIh CEUEHHUs OblIa paBHA: a) MOJIOBUHE
TIJIOIIA A OCHOBAHUS; 0) Y€TBEPTH TUIONIAAN OCHOBAHUS.

Bapmuanr 2.

1. Kakas (I)I/Il" ypa nmoJriygda€Tcd B CCHCHNUU KOHYCa IIIOCKOCTBIO, HpOXOIlHH.ICfI NEPpNCHAUKYIIAPHO OCHU

KOoHyca?
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2. Uto mpexacTaBisieT co00i CedeHHe KOHYCa IIOCKOCTBIO, TMapajuiebHON JBYM OO0pa3yrouuMm
KOoHyca?

3. Uemy paBHa IUIOIIAAb OCEBOTO CEUYEHHS KOHYCA, €CIIM OCEBBIM CEYCHHEM KOHYCa SBISETCS, a
paanyc OCHOBaHUA KOoHyca 3 cM?

4. OceBoe cedyeHHE KOHYyca MPEACTaBIsAeT cO00i PaBHOCTOPOHHHMN TPEYTOJIBHHUK CO CTOPOHOH a.
Uemy paBHa BrICOTa KOHYyCa?

5. OceBoe cedeHHEe KOHyCa — MPSMOYTOJIbHBIN TPEYrOoJbHHUK CO CTOpOHOH 2r. HalimuTe miomasnab
CedeHHsI, IPOBEICHHOTO Yepe3 Be 00pa3yIolie KOHYCa, yroll Mex 1y KoTopsIMi paseH: a) 30°; 6)
45°; B) 60°.

MMPAKTUYECKAS PABOTA Ne 74
Ha3Banue npakTu4deckoi padoTbl: BuiuucieHue 0CHOBHBIX 21eMeHmMO08 KOHYCA.

Ieap padoThl: HAYYUTHCS BBIYUCIIATH OCHOBHBIE 3JIEMEHTHI KOHYCA.
PesyabTarsl:

Dopmupyemvie 3n1emenmul IIK (npogpeccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCHOJL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOTPaMMHO-TEXHUUECKUX CPEACTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie. MPIT 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: [loHATHE 0 KOHYCaX M UX OCHOBHBIX JJIEMEHTAX.
yMeHusi: BerunciieHre OCHOBHBIX 3JIEMEHTOB KOHYCOB.
Xoa padoTbI:

1. Teno, cocrosiiee W3 TOYKHU, Kpyra M OTPE3KOB, COCAUHSIOUIMX 3Ty TOUKY C TOYKaMH Ha
OKpPY>KHOCTH Ha3bIBaeTCs

a) [Mununapom

0) Konycom

B) ITupamunoi

r) Hert npaBunbsHOrO 0TBETA

2. Teno, monydeHHOE B pe3ysibTaTe BpalleHHs! MPSIMOYTOJIbHOIO TPEYTOIbHUKA, HA3bIBAETCS:
a) [Mununapom

0) Konycom

B) [Tnpamunoi

r) Her npaBunbHOrO OTBETA

3. OceBoe ceueHHne KOHyca paBHOCTOPOHHUI TpeyroyibHUK. YeMy paBHa 00pasyrolas, eciid pajnyc
pasen 10 cm.?

a) 10 c™m
0) 15 cm
B) 20 c™m
r) Her npaBunbsHOTO OTBETA

4. Pagnyc konyca 8 cm. UeMy paBHa ero oOpasyrolasi, €Clii yroil MEXIy paJrnycoM U 00pa3yromen
60 rpaxycoB?
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a) 12 cm

0) 16 cm

B) 4 cm

r) Her npaBunbHOrO 0TBETa

5. BepHo 11, uTO €ciM y KOHycCa CEUEHUE - PaBHOCTOPOHHUIN TPEYroOJIbHUK, TO JHAaMETp paBeH
oOpasyromeii?

a) na

0) HET

B) HE Bcerja

r) HET IIPaBUJIILHOTO OTBETA

6. Paguyc xonyca 3 cM, oOpa3yromas 5 cMm. UeMy paBHa IUIOIIAIb OCEBOTO CEUCHUS?
a) 15 xB.cM.

0) 14 kB.cMm.

B) 12 xB.cMm.

r) HET MPaBUIILHOTO OTBETA

7. B KoHyce mapaiienbHO OCHOBaHHUIO MpoBelneHO cedeHue. OmpenenuTe €ro paauyc, eciu
TJIOIIA OCHOBAHMS U C€YEHUs paBHBI 64 1 256 cM. KB?

a) 4

0) 2

B) 1

r) Her npaBunbHOrO 0TBETA

8. Ceuenne KoHyca, MPOXOAAIIECE Yepe3 BEPUINHY U ABE TOUKU OCHOBAHHUS ...
a) IIpon3BOIBHBIN TPEYTOJIBHUK

0) PaBHOOEIpeHHBIN TPEYTrOJIbHUK

B) IIpAMOYTOJIBHBIN TPEYTOJIBHUK

r) PaBHOCTOpPOHHMIT TPEYTrOIBHUK

9. Ocp BpateHust MPSIMOYTOIBHOTO TPEYTOJIbHUKA B KOHYCE SIBIISIETCS ...
a) pamuycom

0) TUaMETPOM

B) oOpasyroreit

T) BBICOTOM

10. 3. Paguyc ocHoBaHMs KOHYca paBeH 10 cm, a BeicoTa 15 cm. HaliguTe momans ceueHus: KoHyca
IJIOCKOCTBIO, MapajIEIbHON OCHOBAaHUIO U HAXOMAALIEHCS Ha PACCTOSHUU 2CM OT BEPIIMHBI KOHYCa
1611
a) 6

cM

6) 2 eum
16
1711
B)

10
r) 562511 c™m
)91 cMm

cM

MMPAKTUYECKAS PABOTA Ne 75
Ha3panune npaktu4deckoii padorei: /locmpoenue u eviuucieHue 0CHO8HbIX 1eMEHMO8E YCeUeHHO20
KoHyca.
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Ieab padoThl: HAYYUTHCS CTPOUTH YCEUEHHBIM KOHYC U BBIUUCISTH €T0 OCHOBHBIE 3JIEMEHTHI
Pe3yabrarhi:

Dopmupyemuie 3nemenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymuiecTBisaTh cOOp MaHHBIX IS aHAJIM3a HWCIOJIb30BaHUSA W (DYHKIIMOHMPOBAHUS
MIPOrpaMMHO-TEXHUUECKUX CPEACTB KOMIIBIOTEPHBIX CETEM.
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.
3HAHUS:
— IlonsATHE O yCEYEHHOM KOHYCE U €r0 OCHOBHBIX 3JIEMEHTaX.
— IlonsATHE 0 CEUEHUSIX YCEUEHHOIO KOHYCA.
yMeHus: Brlunciaenne OCHOBHBIX 3JIEMEHTOB YCEYEHHOTO KOHYCa
Xoa padoThI:
YceuyéHHBIT KOHYC — TE€JO BpAILLEHHUs, KOTOPOE MOJIy4aeTCsl MPHU BPALIEHUU MPSMOYTOJIbHOU
Tpanenuu BOKPYT MEHbIIEH OOKOBOM CTOPOHBI.

R, — paamyc MEHbBIIIErO0 OCHOBAHUS;
R; — paauyc Oosbliiero OCHOBaHUs;
L — o6pasyromas;

H — BrIcOTa

[Ipu pemenun 3amay yaine BCEro JOCTATOYHO HAPHCOBATH TOJIBKO OCEBOE CEUEHHE YCEUEHHOTO
KOHYCa, KOTOPOE SIBJISIETCS paBHOOEIPEHHOM Tparenuei.

Rz

H

R,

3agaua:

OO6pa3yromias yced€HHOTO KOHyca paBHa 2a M HAKJIIOHEHAa K OCHOBaHHIO moj yriom 60°. Pammyc
OJIHOTO OCHOBaHHUs B JIBa pa3za OoJibllie pajnyca BTOpPOro ocHoBaHus. Haiinure kaxnpiii u3
paanycoB.

[lycts oOpasyromas yceu€éHHoro koHyca AB = 2a, a yron

w HaKJIOHa 00pa3yroliei K MIOCKOCTH OCHOBaHUA KoHyca £ BAOI
- =60°.
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VYuuteiBas, uto AO;= 2BO, omyctum wu3 Toukd B Ha IUIOCKOCTH HMYKHEro OCHOBaHUS
nepnenaukyisip BK L AO; rorga BO = KO = AK.

B A ABK: AK = AB cosz BAK = AK = 2a cos 60° = a.

Torga AK =KO;=BO =a, AO; = 2a.

OrTtBer: a, 2a.

3agaum AJ1sl CAMOCTOSITEJILHOTO pelleHus :

1. Haiigure oOpa3ymoilyo yCe4eHHOr0 KOHYCa, €CIIM PainyChl OCHOBaHHM paBHBI 3 CM
u 6¢cM, a BbIcOTa paBHa 4 CM.

2. Pannycel ocHOBaHMIA yceueHHOTO KOHYcCa paBHBI 5 cM U 11 cM, a oOpasyrorias paBHa
10 cm. Haiigure:

a) BrIcoTy yceueHHOro KoHyca;

0) [Tnomane oceBOro ceyeHus: yCeueHHOro KOHyca.

3. JlnaroHasib 0C€BOro ceueHus: yced€HHOro KoHyca pasHa 40 cM 1 nepreHAUKYIspHa

K oOpasyromieii konyca, paBHoil 30 cm. Haiiaure mimomanps cedyeHUs U TMOJTHOM MOBEPXHOCTH
KOHYyca.

4, O6pasyrolias yceueHHOro KOHYca paBHa 6 CM M HaKJIOHEHA K IIOCKOCTH OCHOBAHUS
nox yriaom 60°. JlmaroHaib OCEBOrOo CEYEHHUsS AENUT ITOT yroi mnomoiaMm. Hailgute momans
OCEBOT'0 CEUCHUSI KOHYCA.

5. BricoTa yceueHHOro KoHyca paBHa 24/3 owm. JlnaroHanb OCeBOro CEYEHHsI KOHyca
o0Opa3yeT C IUIOCKOCThIO ocHOBaHus yron 30° u mepneHAuKynasipHa oOpa3zyromiei. Haiinure
IUIONIA/Ib OCEBOTO CEYCHHSI KOHYCA.

IMPAKTUYECKAS PABOTA Ne 76
Ha3Banue npakTuueckoii padorwl: [locmpoenue wapa u cgepol, ux cewenuil. Ypasuenue cgepoi.
Leasb paGoThbl: HAYUYUTHCS CTPOUTH IIAp, CEYCHMS Mmapa U CPepbl M BBIYUCIATH MX OCHOBHBIE
JJIEMEHTHI.
Pesyabrarnl:
Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBasaTe cOOp JaHHBIX JUIsl aHAIM3a UCIHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPAMMHO-TEXHUYECKHIX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnuste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, ITP6 12, [1Py 14, [1Py 15, ITPy 16.
3HAHUSL:
— Tlonstue o mape, cdepe u UX OCHOBHBIX JIEMEHTAX.
— Ilonstue 06 ypaBHeHuu chepsl.
yMeHMusl:
— CocraBrieHue ypaBHeHHs cepbl.
— IlocTpoeHue ceuenuii mapa.
Xopn padoThr:
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Cdepa (moBepxHOCTHh ImIAPAa) — 3TO COBOKYIHOCTh BCEX TOYEK B TPEXMEPHOM MPOCTPAHCTBE,
KOTOpBIE HaXOJSATCS Ha OJUHAKOBOM PACCTOSHUU OT OJHOM TOYKH, Ha3bIBa€MOM LEHTPOM chepsl
(O).

Cdepy MoxHO omucarh, Kak 00bEMHYIO (DUTYpy, KOTOpas 0Opa3zyercsi BpallleHHEM OKPYXHOCTH
BOKPYT cBoero nuamerpa Ha 180° uim mosryokpy>KHOCTH BOKPYT CBOEro auamerpa Ha 360°.

Ilap — 3TO COBOKYIHOCTb BCEX TOUYEK B TPEXMEPHOM MPOCTPAHCTBE, PACCTOSHUE OT KOTOPHIX HE
MPEBBIIIAET OMPEJEJICHHOTO pPACCTOSHUS 10 TOYKH,
HazpiBaeMoi 1ieHTpoMm mapa (O) (COBOKYIMHOCTH BCeEX
TOYEK TPEXMEPHOrO MPOCTPAHCTBA  OTPaHHUUEHHBIX
cdepoit).

[Ilap MOXHO ommcaTh Kak 00bEMHYIO GUTYpPY, KOTOpas
o0pasyeTcs BpallleHHEM Kpyra BOKPYI CBOETO JuaMeTpa
Ha 180° uiam noiayoKpy’HOCTH BOKPYI CBOETO JAHaMeTpa
Ha 360°.

Paauyc cdepsl (mapa) (R) - 3T0 paccTosiHue OT LEHTpa
chepsl (mapa) O k mar060i TOuKe cdepbl (MOBEPXHOCTU
mapa).

Nuamerp cdepnr (mapa) (D) - 310 oTpe3ok,
COCIMHSIONINI JBE TOUKH C(ephl (IOBEPXHOCTH IIapa) U

MPOXOISIIHI Yepe3 €€ UEHTP.
YpaBHenue cepbl
1. YpaBuenue cepsl ¢ paguycoMm R u ieHTpoM B Havase 1eKapTOBOW CUCTEME KOOPIUHAT:
x? + y*+ z2 = R?
2. YpaBHenwue chepsl ¢ paanycoM R 1 eHTpoM B TOUKe ¢ KoopauHaTtaMu (Xg, Vo, Zg) B I€KapTOBOU
CUCTEME KOOpJUHAT:
(x—x0)* + (¥ —y0)* + (z—2)* = R?
JlnameTpaiabHO MPOTHBOMOJIOKHBIMU TOYKAMH HA3bIBAIOTCS JIFOOBIE IB€ TOUYKH HA IMOBEPXHOCTH
mapa (chepe), KOTOpble COeTUHEHBI TMAMETPOM.
OcHoenvle ceoiicmea cghepul u wapa
1. Bce Touku cepbl 0IMHAKOBO YAalIeHbl OT LIEHTpA.
2. JIro6oe ceuenne cepsl MIOCKOCTHIO SBISIETCS OKPYKHOCTHIO.
3. JIroGoe ceueHue 1apa MiIOCKOCTbIO €CTh KPYTOM.
4. Coepa umeer HambonbmMii 00BEM cpeau BCeX MNPOCTPAHCTBEHHBIX (UIYp C OJMHAKOBOMH
IUIOIIAIbIO TTOBEPXHOCTH.
5. Yepe3 no0ble JBE AMAMETPAIBHO MPOTHUBONOJIOKHBIE TOYKH MOKHO IPOBECTH MHOXKECTBO
OO0JIBIINX OKPYKHOCTEH JUIst chephl WiIM KpYyTroB AJis 1Iapa.
6. Uepe3 moOble 1BE TOYKH, KPOME TUAMETPAIHHO IMPOTHUBOMOIOXKHBIX TOYEK, MOXKHO IPOBECTH
TOJIBKO OJIHY OOJBIIYIO OKPYKHOCTb JIJIsl C(hephl UK OOJBINON KPYT JIs Iapa.
7. JIroObIe 1Ba OOJBINIMX Kpyra OJHOTO Iapa MepeceKaroTcs 10 MPSMOM, MPOXOISIIeH Yepe3 IeHTP
11apa, a OKPYXHOCTH MEPECEKAIOTCS B IBYX JIUAMETPAIBLHO IMPOTHUBOIIOIOKHBIX TOUKAX.
8. Ecnu paccTosiHuE MeXAy LIEHTPaMU JIFOOBIX JIBYX IIapOB MEHbILIE CYMMBI UX PaIUyCOB U OOJbIIe
MOJyJIsl Pa3HOCTH MX PaJWyCOB, TO TaKWE€ IMIAPbl MEPECEKaloTCs, a B IUIOCKOCTH IEpecedeHus
oOpa3yercst KpyrT.
Cexymasi, Xop/a, CeKymiast INIOCKOCTh Cephl U MX CBOWCTBA
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Cexymasi cdepsl - 5TO mpsimMasi, KOTopas nepecekaer cgepy B IByX Toukax. TOUKHM mepeceueHus
Ha3bIBAIOTCS TOYKAMH MTPOTHIKAHUS MIOBEPXHOCTH WJIM TOYKAMH BXOJIa M BBIX0JIa HA TIOBEPXHOCTH.
Xopaa cdepsl (1apa) - 370 OTPE30K, COSTUHSIONNN ABE TOYKU CPepbl (MIOBEPXHOCTH I1apa).
Cekymasi IJI0CKOCTb - 3TO TIOCKOCTh, KOTOpas IepeceKkaet cgepy.
JlnameTpaibHasi IJIOCKOCTh - 3TO CEKYyIasl IUIOCKOCTh, MPOXOASIIAs yepe3 LEHTP cdepbl WiIn
miapa, B CEUYEHUU 00pa3yeT COOTBETCTBEHHO OOJBIIYIO OKPYKHOCTh M O0JiblIoi Kpyr. bonbmias
OKPY>KHOCTb M OOJIBIIION KPYT UMEIOT LIEHTP, KOTOPBIil COBIAIAIOT C LIEHTPOM cdepsl (11apa).
JIrob6as xopna, mpoxoasimas yepe3 HeHTp cdepsl (11apa) ABISETCS THAMETPOM.
Xopaa SIBIISIETCSL OTPE3KOM CEKYIIEeH MpsiMOH.
Paccrosaue d ot nenTpa cepsl 10 cekylei Bceraa MEHbIIEe YeM paanyc chepsl:

d <R
PaccTosinne m Mexnay cekyied IJIOCKOCTBIO U LEHTpOM cdepbl Bcerja MeHble paauyca R:
m < R
MectoMm cedyeHHs1 CeKylleill TIOCKOCTH Ha cdepe Bcerga OyneT manasi OKpYKHOCTh, a Ha HIape
MECTOM ce4eHHUs OyJeT Maiblii Kpyr. Manas OKpyKHOCTb U MaJIblil KpyT UMEIOT CBOM LIEHTPBI, HE
COBIIAJAIONINX C LEeHTpoM cdepsl (mapa). Paguyc r Takoro kpyra MOXHO HalTH 1o ¢opmyie:
r = VRZ —m?2,
rae R - paguyc cdepsl (mapa), m - pacCTOsIHEE OT LIEHTpPa 1Iapa 0 CEeKYyIIel MI0CKOCTH.
Ioaycdepa (mosymap) - 370 nmosoBuHa cdepsl (I1apa), KoTopas oOpasyercs MpU ee CEeYSHUU
JMaMETPAITBHOM TIIOCKOCTHIO.
KacartenbHas, kacarejbHasi INIOCKOCTH K cepe U UX CBOICTBa
KacartenbHas k cdepe - 370 npsiMasi, KOTopast kKacaeTcs c(epbl TOJIBKO B OJTHOM TOUKE.
KacarebHasi IJI0CKOCTH K cdepe - 3TO TUIOCKOCTh, KOTOPasi COTPUKAcaeTcsi co cepoii TOIbKO B
OJTHOH TOUYKE.
KacarenbHast npsimast (IJIOCKOCTH) BCerja MEpHeHIUKYIsIpHA paauycy cdepbl, MPOBEACHHOMY K
TOYKE COMPUKOCHOBEHUS
PaccrosiHue oT 1ieHTpa chepsl 10 KacaTelIbHOW MPSAMOi (INIOCKOCTH) PaBHO paanycy chepsl.
3aoaua 1: otpezok AB — xopna cdepsl, He mpoxonduias yepe3 HeHTp cdepbl O. Brrumcnure
paccTostHuE OT IieHTpa cdepsl 10 cepeanHsl Xopabl AB, ecnu panuyc chepol pasen 10 cm, a pyrHa
xopasl AB paBna 16 cm.
A Pewenue: 0603HaunM cepeary xopasl AB Touxoit M.
Paccmotpum AAOB. On paBHoOGenpennsiif, T.e. OA=-OB, Tak
kak OA=0OB=R. A kak MbI 3HaeM, Bce pajnychl OAHOI chepbl

Y paBHBI Mex 1y coboit. Orcioga, OA=-OB=R=10 (cm).
— ~
2" \:\\ ~ Teneps paccmorpum AOBM. OH mpsMOYTOIbHBIM, Tak Kak
orpe3ok OM sBiseTcs CepeIUHHBIM TMEPHEHAUKYIIPOM

10eMm __ 7 \

0 "7

npoBeI€HHBIM K xopzae AB. Ero karer MB = %AB = 8 (cm).
Bocnonb3oBasmnck Teopemoit [lugaropa, naiiném karer OM,
KOTOPBIN Kak pa3 TaKu U €CThb PACCTOSHUE OT LIEHTpa cepsl 10
cepenunbl xopasl AB. IMonyuaem, uto OM = VOB? — MB? =
V10? — 82 = 6 (cm).

Omeem: 6 cm.

3aoaua 2: Bce croponsl TpeyroabHuka ABC kacatorcs cdepsl panuyca 5. Halitu paccrosiHue ot
1eHTpa chepsl A0 TIOCKOCTH TpeyroiabHuka, ecnu AB=13, BC=14, CA=15
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Pewienue:

OKpy>XHOCTb, BIIMCAaHHAs! B TPEYT'OJILHUK, SIBJISIETCSI CEYCHUEM CEpPHI.

Haiinem ee paauyc.

[Inomane TpeyrojbHUKA C U3BECTHBIMU CTOPOHAMH MOYKHO BBIUHUCITUTH 110 popmyiie ['epona:
5=+plp—a)p-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 LIEHTpa 1Iapa J0 CEKYyIIeH MI0CKOCTH.
Hcnonb3yeM cOOTHOLIEHHUE:
R = h? 42

hZ = RZ — 2
h?=25-16=19
h=3.

Omeem: 3.

3aoaua 3. CocraBbTe ypaBHEHHE c(epbl C HEHTPOM A, mpoxosmien yepes Touky N, ecnu 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/A MOTYYHM:
(04+2) + (0—2)2+ (0—0)? = R?

4+4=R*’=>R*=8
OxonuarensHo, nonyunm: (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 KoOpAMHATBI LEHTpa M pamuyc cephl, 3amaHHOl ypaBHeHueM (x — 3)% + y? +
(z+1)2=25
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3. Hamummure ypaBHenue cdepsl ¢ meHTtpoM A, mpoxopsimiei yepe3 touky N, ecnmm A(-2;2;0),
N(0;0;0).

4, Illap pagmyca 41 1M mepecedyeH IMIOCKOCThIO, HAXOAIIEHCS Ha PACCTOSIHUU 9 M OT IIEHTpA.
Haitaure nnomans ceyeHus.

5. Touka M — cepennna otpeska AB, KoHIIBI KOTOpOTO JiexkaT Ha cepe paguyca R ¢ iearpom O.
Harigute OM, ecnmu R=15 cm, AB=18 cm.

6. Cekymas IUIOCKOCTh IMPOXOJUT 4epe3 KoHel auamerpa chepsl paguyca R Tak, 4To yroma
MEXIYy TUAaMETPOM M IUIOCKOCTBIO paBeH «. Haiiaute IIMHY OKPY)KHOCTH, MOJYYHMBIICHCS B
cedueHnu, eciu: a) R=2 cm, 0=30°; 6) R=5 M, a=45".

7. Pamuyc chepnr paBen 112 cm. Touka, nexaias Ha IIJIOCKOCTH, KacaTeIbHOH K cdepe, yaaieHa
OT TOYKHM KacaHus Ha 15 cm. Haiimure pacctossHMe OT 3TOM TOYKM A0 ONMvbKalied K Hel Touke

cdepsl.

IMPAKTUYECKAS PABOTA Ne 77
Ha3Banue npakTuueckoii padorTbl: Buiuucienue niowaou nogepxHocmu u o0wbeéma npusmsl u
nUpamuobl.
Heas paGoTbl: HCHONB3YyS paHee M3YYCHHBIM MaTepuall, HAYYUThCS pelIaTh 3aJadd  Ha
BBIYMCIICHHUE TUIOMIA/IN TOBEPXHOCTH U 00bEMA MPU3MBI M TUPAMUJIBI.
Pe3syabrarsl:
Dopmupyemvie 3nemenmul IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):
— TIK 2.3. OcymecTBisaTh cOOp JaHHBIX JJIS aHAIHM3a WCIHOJIB30BAHUS M (HYHKIMOHHPOBAHUS
MIPOTPAaMMHO-TEXHUYECKHUX CPEJICTB KOMITBIOTEPHBIX CETEH.

memanpeomemnsie. MPIT 01, MPIIT 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: [loHatue o mpu3Me, mupamMue U UX OCHOBHBIX JIEMEHTaX.

yMeHusi: Beruucienre miomaam NoBepXHOCTH U 00bEMa IPU3MBI U TUPAMUJIBL.
Xon pa0doThI:
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MpouasonbHasn npuama Mpsmas npuama

h i

V= Soach = Sac: €
~ S,.c— nnowagas
=] NepneHAvKyNsipHOro CeveHus

Soox= Pocw.* )|V = Soen I

YacTtHble cnyyau

s 7 A
I c

|

/}_____(_l___ a
’ b ’

V=S5 111 = Szhz = 83/13 V =abc vV=a°
S=2(ab + bc + ac) S =6a?

\_..__._

Ipumep 1. B cocyn, nmeronuii popmy mpaBUIbHON TPEYrOIBHOM MPU3MBI, HAJMIN BOJY. Y POBEHb

Bonbl mocturaer 80 cMm. Ha kakoii BeicoTe OyneT HaXOIUThCS YPOBECHb
,\/\/' BO/IbI, €CJIM €€ TIEPEITUTh B IPYTOM TAKOM K€ COCYH, Y KOTOPOTO 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

S V3a2’
\/ YBCIMUCHUHN CTOPOHLI d B 4 pas3a 3HAMCHATCIIb YBCIIMYUTCA B 16 pa3, TO
€CTh BBICOTA YMEHBIIUTCS B 16 pa3 u OyeT paBHa 5 CM.

Ilpumep 2. Haiinute muomaae MOBEPXHOCTU MPSMOW MPU3MBI, B

]

]

: OCHOBaHUU KOTOPOH JEXKUT poMO C JUAroHaIsIMM, paBHbIMH 6 U 8, U
I

: 00KOBBIM pebpoMm, paBHbIM 10.

]

: Pemenue: [lnomans pom6a Beuucisercs mno hopmysie:

1
NN o szidﬁ.lrz:z-i.

—

ﬂz—v'df } EEZS
ITo cBoiicTBY nuaroHanei pomoa: 2 -

Torma mmomags NOIHOM MMOBCPXHOCTHU IMMPU3MBbI BBITUCIIACTCA 110 (bopMyne:

— — ; — ¢ 4.5, —
o § =28+ Seox = 2Sp+daH = 48 +4-5.10 = 248.
|
4 ! B
! IIpumep 3. Haiinute o00beM MHOrorpaHHUKa, BEpPUIMHAMH KOTOPOIO
' aBisA0TCA Touku A, B, C, A npaBuibHOM TpeyrosbHoi npusmsl ABCA1B1Cq,
IUIOINAAb OCHOBAHMsI KOTOPOH paBHa 2, a 60KoBoe pedpo paBHO 3.
Pemenne: Tpebyercs HaiiTu 00BEM mNHpaMUABl, OCHOBAHHE W BBICOTA
4 *z KOTOpPOH COBIIAJAIOT C OCHOBAHHEM M BBICOTOM JAHHOM TPEYTrOJbHON MPU3MBI.
[TosTomy

1

l"'lllnﬂp = 35111-:]:3;1111{}1 = jh‘;nphnp -

1
~.2.3=2
3
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MJIOWIAJIb OBEPXHOCTH H OFBEM INMPOU3BOJILHOM

TTHPAMM 1B
Iupamuaa YceueHHan NUpAMHaa
Bokosas no- Stox = ZS,- , Seox = ZS; ,
BEPXHOCTD =l i=1
rae S; — niaowans oaHoH rae S; — nioluank oaHol
DokoBoii rpasHy OokoBoit rpanu
Smnn = Sﬂnl + S + 5,
[Tonuas no- Snoan = 6ok T Soch rae S — naowank HHWKHEro
BEPXHOCTD OCHOBAHMHA,
§ — TUI0WAbL BEPXHEro
OCHOBAHH5
l Ly
O6Bem V:EH-"'S&'H V—SH“. [S+S+J~§}

IJIOUIA/LB TOBEPXHOCTH H OBBEM

MPABHJILHOH MUPAMHK/IbI

Mupamuna Yceuennan nupamMuia
1
Sﬁuuzip'fﬁ Sﬁouz%(f’*‘ﬂ)'h
bokosas no-
rae P — nepHMeTp HH¥KHEero
pepxHocTb | FAe P — neprmMerp ocHOBa- mﬁnnaﬁ "
HHA, )
I — anodema p — TIepHMETP BEpPXHEro
OCHOBaHHA,
! — anodema
Snnnﬂzsﬁoﬂ+5+5*
Monnas no- Snoan = Seox + Soen rae S — nowans HHKHEro
BEPXHOCTb OCHOBaHHH,
§ — NAOWAL BEPXHETO
OCHOBAHHA
Obvem V:%H_.sm V=%H...~(S+s+«f§)
IIpumep 1.

[Jano: SABC/] — nupamuna, ABCJI —npsmoyronsuuk. AB=3cm, BC= 6¢cm, H=10cMm, £1=10,5¢cm.,

£,=10,2cm , £- amoema. Haiith: Sgp. Sy,
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Pemrenmne:

T.K. TUpaMyua HEMpaBWIbHAS, TO Sgy HAXOIAT KaK CyMMY ILIOHIQJIeH ee
OOKOBBIX TpaHEW, T.e. TIUIOIIAJACH TPEYroJbHUKOB. S1 = 172
'El'AB=1/2'10,5'3215,75(CM2) - 9TO IUIOWIAJIb OJHOM TpPaHH, a UX JBE

OAMHAaKOBbIX, T.C

A

S1,=15,75-2=31,5(cMm?)

IIpumep 2. Jlana TpeyronbHas ycedeHHas nupamuja. Ee Boicora paBHa 10 cM, CTOPOHBI OJTHOTO U3
OCHOBaHHUU paBHBI @ =27 ¢cM, b =2 c¢M u € = 52 cM. mepuMeTp BTOPOTr0 OCHOBAHUS PABHSIETCS p2 =
72 cM. HauaUTE 0O0BEM TUPAMUIBI.

Pemenue:

1
V=§-h-(51+,/51-52+52)

ITo dopmysie I'epona S = /p(p — a) - (p — b) - (p — ¢), paccunraem mwiomans Sy.

Haiizem mosyrepuMeTp OCHOBaHMS:

p1= 27+29+52 =108 cm;

p1= 108/2 = 54 cm;

S, = /54(54 — 27) - (54 — 29) - (54 — 52) = /5427 - 25 - 2 = 270 oM,

3Hast, YTO MUpPAMHUIA YCEUYEHHAs], JIEIaéM BBIBOJ, YTO TPEYTOJbHHUKH, JICKAIIUE B OCHOBAHHMAX —
nono6ubl.  Koadduimenr momo0us 3THX TPEYroJbHUKOB MOKHO HAWTH M3 COOTHOLICHHS
nepuMeTpoB. OTHOIIEHHE TUIOMIAIeH TPEYTOILHUKOB OYIET PaBHO KBapary 3Toro Koddduimenra.
S, P}

S, 108 3> 9

S, 722 22 4
_4S;  4-270 1080
27 9 7 9 T 9
Teneps, korja HaIM S; ¥ Sy, MOKHO PacCUUTaTh 0ObEM:

1
V=3 10- (270 ++/270 - 120 + 120)

=120

(U

V==-10-(270 + V3240 + 120)

_ W

V=2-10-(270 + 180 + 120)

w

1
V=§-10-570=1900

3aga4u 119 CaMOCTOSITEIBHOTO PEILICHHS:

IIpusma:

1. CropoHa OCHOBaHHS NpPaBUJIBHON TpPEyrojabHOM MPHU3MBI paBHA 6 CM, a JMaroHajlb OOKOBOM
rpanu 10 cm. Haiiaure miomiaas 60K0oBON U MOJTHON MOBEPXHOCTH MPU3MBI.

2. bokoBoe peOpo MPaBHILHOW TPEYTrOJIBLHON MPU3MBI paBHO 9 cM, a JHaroHajdh OOKOBOW TpaHU
paBHa 15 cm. Haliaure mutomanp 60KOBON U MOJTHON MOBEPXHOCTH MPU3MBI.

3.0cHOBaHMEe MPSIMOI MPHU3MBI — MPSMOYTOJIBHBIA TPEYTONBHUK ¢ Katetamu 15 u 20 cM. Bosibmas
OoKkOBasl I'paHb M OCHOBAaHHE MNpPHU3Mbl paBHOBeNUKW. Haiiaure miomaaes OOKOBOM M MOJTHOM

MIOBEPXHOCTU IIPU3MBI.
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4. Haiinute momans OOKOBOW TMOBEPXHOCTH MPABHIHBHOM IIECTHYTOJBHOW MPHU3MBI, CTOPOHA
OCHOBAHHs KOTOPOii paBHa 6, a BeicoTa — 8.
5. Haiiaure mutomaas 60KOBOW MOBEPXHOCTH MPSMOM MPHU3MBI, B OCHOBAaHHH KOTOPOM JIE)KUT POMO

C AMAaroHaNAMH, paBHBIME 4V5 1 8, i GOKOBBIM PeBPOM, PaBHBIM 5.

6. [lnomanas MOTHONH MOBEPXHOCTH MPABUIBHON YETHIPEXYTOJIbHON NpU3MbI Ha 32 cm’ Gotblie
wionaau e€ 60KoBoi nmoBepxHocT. Haliaure 1iMHy CTOPOHBI OCHOBAHUS IPU3MBI.

7. Halinure 60koBOE pedpo MpaBUILHON YETHIPEXYTOJIbHONU MPHU3MBI, €CJIM CTOPOHA €€ OCHOBAHUS
paBHa 20, a mmoniaas nmoBepxuoctu 1760.

8. Haiimure muomaar OOKOBOM MOBEPXHOCTH IMPABHJIBHOW IIECTHYTOJbHOW MPHU3MBI, CTOpOHA
OCHOBaHUs KOTOpoU paBHa 5, a BeicoTa — 10.

9. Uepes cpeqHIOIO JIMHUIO OCHOBAHUS TPEYrOJIbHON MPU3MBL, 00bEM KOTOPOH paBeH 32, mpoBeieHa
IJIOCKOCTH, MapajuieibHas 0okoBoMy pedpy. Halimute 00beM 0TCeYEHHON TPEyroJIbHON PU3MBI.
10. UYepe3 cpedHIO0 JMHHUIO OCHOBaHHMS TPEYrojJbHOM MPHU3MBI TPOBEJIEHA IUIOCKOCTH,
napajuiensHas 0okoBomy pebpy. O0beM OTCEu€HHOW TPEyroNbHOW MpU3Mbl paBeH 5. Haiimure
00BEM MCXO/IHOM MPU3MBI.

11. OcHoBaHueM TPSIMON TPEYTOIBHON MPU3MBI CITY>KUT MPSIMOYTOJIBHBIN TPEYTrOJIbHUK C KaTeTaMH
6 u 8, BeicoTa npu3Mbl paBHa 10. Halinure miomaas €€ moBEpXHOCTH.

12. B ocHoBaHMM NPSMOW MPHU3MBI JIEKUT POMO ¢ AuaroHanssMu, paBHbIMH 6 u 8. Ilnomans eé
NoBepXHOCTH paBHa 248. Haiinure 60koBOE peOpo ITON MPU3MBIL.

13. OcHOBaHUEM MPSMOU TPEYTOIBHON MPU3MBI CITYXKHUT MPSMOYTOJIBHBIN TPEYTOJIbHHUK C KATETaMH
6 u 8. [1nomanp e€ nosepxHocTu paBHa 288. HaliuTe BHICOTY PU3MBI.

14. Haiigute 06beM MHOTOIPaHHHUKA, BEPIIMHAME KOTOPOTo siBisttorcs Touku A, B, C, D E F A,
npaBunbHO mectuyrombHoit npmsmel ABCDEFA B \C\D\E\F|| nnomans ocHOBaHHS KOTOPOd
paBHa 4, a 6okoBOe pedpo paBHO 3.

15. [Inoujaaps MOBEPXHOCTU MPAaBUIILHOW TPEyroyibHOM Npu3Mbl paBHa 6. Kakoil Oyner rmiomianb
MOBEPXHOCTHU MIPU3MBI, €clii Bce e€ pebpa yBeTU4HUTh B TpH paza’?

16. ITnomaap moBepxHOCTH KyOa paBHa 18. HaiinquTe ero nuaroHanisb.

17. Ecnu kaxxnoe pebpo kyba yBeTHYUTh Ha 1, TO €ro miomaas MOBEPXHOCTH YBEIHMUUTCS Ha 54.
Haiigure pedpo kyoda.

18. Bo ckoybKO pa3 yBeIWIUTCS 00beM Ky0a, eciii ero pedpa yBeInuuTh B TpU pasza?

19. O6bem onmHOTO KybOa B 8 pa3 Ooibine o0bEMa apyroro kyba. Bo ckoibpko pa3 1uomaas Imo-
BEPXHOCTH NEPBOro Kyba OoJibllle TUIOIIA 1M TOBEPXHOCTH BTOPOro Kyda?

IMupamuna:

1. Haiinute o0beM ycedeHHOM NMUpaMHIbl, €CIM €€ BbICOTa paBHAa 6 CM, IUIOLIA/b HUYKHETO
OCHOBAHHS 8 CM’, a ILTOIIAb BEPXHEr0 OCHOBAHUS paBHa 2 oM.

2. Haiitu 0o0beM yceueHHOI nupaMu/Ibl, €CIIM €€ BBICOTa paBHA 3 CM, HH)KHEE OCHOBAHHE — 3TO
PAaBHOCTOPOHHHMII TPEYrONBHHK CO CTOPOHaMH 6v/3 CM, a BepxHee OCHOBAaHHE — 3TO

PABHOCTOPOHHHII TPEYTONEHHUK CO CTOPOHO# 4v/3 cwm.

3. Kppima 6anau umeer BUJ MPaBUIIBHOM YETHIPEXyroJbHOW MUpPaMU/IbI, Y KOTOPOil cTOpoHa
OCHOBaHUs paBHA 12 M, a BbicoTa 18 M. CKOJIBKO MOHAIO0UTCS IIIMTOK HA TOKPBITUE ATOM KPBIIIH,
€CJIN KaXKAasl INIMTKAa UMEET BUJT IPSIMOYTOJIBHUKA €O cTOpoHamu 22 cMm u 18 cm.
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4, Kpeimma umeet hopmy nupamMubl ¢ KBaapaTHBIM OCHOBaHUEM 4,5 M X 4,5 M U BBICOTOH 4 M.
Ckomnpko ucToB xene3a pazmepoM 70 cm X 140 cM HYKHO JUIsl HOKPBITHSI KPBIIIH, €CJIM HAa OTXO/IbI
HYXHO 1006aBuTh 10% momaam Kpbimu?

S. [Mupamuna CHodpy umeeT GpopMy mpaBHIBLHON YETHIPEXYTOIBHON MUPaMUIbI, CTOPOHA OC-
HOBaHMs KoTopoi paBHa 220 M, a Beicora — 104 M. CTOpOHa OCHOBAaHMSI TOYHON MY3€HHOM KOMHMU
3TOM nupamuibl paBHa 44 cM. Haiigute BoicOTy My3eitHO# konuu. OTBET IaiiTe B CAHTUMETpPaX.

6. JlaHbl 1BE IpaBUIIBHBIC YETHIPEXYTOIbHBIC TUpaMuabl. O0BEM TIepBOI MUpamMuIbl paBeH 16.
VY BTOpO# mMpaMuabl BEICOTA B 2 pa3a OoJibllle, a CTOPOHA OCHOBaHUs B 1,5 pa3a Oosble, yeM y
nepBoii. Haiigure 00bEM BTOPOH MUPaMU/IBI.

7. bokoBoe pedpo MpaBUIIbHON YETHIPEXYTOJIBHON yCEUEHHONW NMUpaMuUbl paBHO 4, a yroi npu
ocHoBaHUU O0KOBOM rpanu 600. HaliTi miomaap NOTHON MOBEPXHOCTH TUPAMHIBI.

8. IInomans OCHOBaHUSA NPABUIIBHOW TPEYTrOJIBHOW IMHUPAMUIBI V3. Vron nakimona 6okoBoit
I'paHM K TuIockocTu ocHoBaHus 450. Haligure anodemy nmupamMusl.

9. B ocnoBanuu nupamuasl DABC nexuT npsMoyroibHbii TpeyroiasHuk ABC, £C =900, £
A= 300, BC=10. bokoBbsle péOpa nmupaMu/ipl paBHOHAKJIOHEHbI K IJIOCKOCTH OCHOBaHUA. BricoTa
nupamMuibl paBHa 5. Haiinure miomians 60KOBOM MOBEPXHOCTH MTUPAMUJIBI.

10. OcnoBannem nupamuasl MABCD sBasiercst kBagpat ABCD, pe6po MD neprieHquKkyaspHo K
mIockocTu ocHoBanusi, AD = DM = a. HaliguTe mutomnaas HOBEPXHOCTH THUPAMHMIBI.

INPAKTUYECKAS PABOTA Ne 78
Ha3Banue nmpakTuuyeckoii padoTbl: BuiuucieHue niowaou nogepxHocmu u odvéma yuiuHopa u
KoHyca.
Hean padoThl: HCHONB3Yd paHee HW3YYEHHBI Marepuan, Hay4YuThCs pellaTh 3a/Jadyd  Ha
BBIYHMCIICHHE TUIOIIAIA IOBEPXHOCTU U 00bEMA LIUITUHPA.

Pe3syabrarsi:

Dopmupyemote 3n1emenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBasaTe cOOp JaHHBIX JUIsl aHAIU3a UCIHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPE/ICTB KOMITbIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3Hanus: [loHATHE O IMIMH]IPE U KOHYCE, IX OCHOBHBIX 3JIEMEHTaX.
yMeHus1: Beraricnenue romaan moBepxXHOCTH M 00bEMa IWIMH/PA ¥ KOHYCa
Xox pa0doThI:
esanb padoThi:
Coaep:xanue padoThI:
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Mnowaae NOBEPXHOCTH UAANHAPA
COCTOUT U3 Nnowaawn 6okoBoR

R_‘\ MOBEPXHOCTA U NAOLLAAN
__,,_—/ OCHOBaHWIA UMAWHAPA.

Mnowaas 6oKoBOH NOBEPXHOCTH
h UMAMHApa

S(6ox.) =27RH,

rae B — paguyc unnmHapa,

- ~ H — BricoTa uMnamHapa

OcHoBaHus UunuHapa — kpyru. S(kpyea) = TR2.

Mnouwlaab NoAHOA NOBEPXHOCTY UMANHAPA paBHa

S(noan.) = 2S(ocH. ) + S(6ok. ) = 2rR? + 27RH.
O6BLEM umnmHapa V(umnuHapa) = ~R2 . H.

Mnouaas 6oKOBOI NOBEPXHOCTM KOHYCa
BLIUNC/IAGTCA M0 GOpMyne:

S(6ok.)= 7 RI,

rae R — paawyc koHyca,

[ — o6pasyloLan KoHyca.

Mnouaas OCHOBaHWMA KOHYCA BEIUNCASETCA MO
dopmyne S(kpyra) = TR2.

MnouiaAs NOMHOA MOBEPXHOCTI KOHYCa
BEIUMCIAETCA Mo GopMyne

S(nonn.) = S(60k.) + S(kpyra) =mRIL + TR2.

OB6BEM KOHyCa BEIYMCAAIOT Mo dopmyne

~R2-H
V= 1 -H - S(xpyra) = #R"-H

3agauu 419 CaMOCTOSITEILHOIO PellIeHus:
uauuap:
1. O6bem mepBOrO HHJIUHIpA paBeH 12 MY BTOPOTO IWJIMHJIpA BHICOTA B TPU pasa Oouible, a
panuyc OCHOBaHMS — B JIBa paza MeHblle, 4yeM y nepBoro. Haiiaure o6beM BTOPOro MUINHIIPA.
2. Pannyc ocHOBaHMsA IWIMHApa paBeH 2, BbicoTa paBHa 3. Haiinute mniomans OGokoBoi
MIOBEPXHOCTHU LIWJIMHAPA.
4. JlnMHa OKPYXHOCTM OCHOBaHMS LWJIMHIpa paBHa 3, BbicoTa paBHa 2. Haiiaure miomans
OOKOBOI TOBEPXHOCTH IUJIHHJIPA.

SRR 5. Ilnomane oceBoro ceueHust IpuMHApa paBHa 4. Haligure mmomans

- ~

w OOKOBOI IOBEPXHOCTH IMJIHHIPA.
., 6. Haiinure 06bem vacTn unnmHapa, n300pakeHHOH Ha PUCYHKE.

T 7. JlnuHa OKPYXHOCTH OCHOBaHUS LwinMHApa paBHa 3. [lnomans GokoBoi
\ 0 MOBEPXHOCTHU paBHa 6. HaliquTe BBICOTY HMJIMHApA.

8. Ilmomagr OOKOBOH MOBEPXHOCTH LUIMHApPA pPaBHA 271', a JuaMerp
ocHoBaHMs — 1. HaiinuTe BBICOTY LIMUIMHIpA.
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Konyc:

1. Haligure miomaabs 60KOBOM MOBEPXHOCTH TeJa, MOJYICHHOTO MPU BPAIlEHUH MPSIMOYTOJIEHOTO

TPEYroJbHUKA C KaTeTaMU 4 cM U 7 cM, BOKPYT OOJIBLLIETO KaTeTa.

2. BricoTa kKoHyca paBHa 5 ¢M, a yroJi py BepIIMHE 0ceBOro ceueHus paBeH 120°. Haiigute o0bem

KOHYyca.

3. BricoTa xonyca paBHa 12 cm, a ero oopa3syromias pasHa 13 cm. HaliquTe muomaas moiHoi

IMOBCPXHOCTU KOHYCA.

4. KBazpat co cTopoHO# 3 ¢M BpalaeTcsi BOKpYT cBoei quaronanu. Haiaure miomans

IIOBEPXHOCTH TeJla BPALLECHHUs TeJla BPAILCHMUS.
IMPAKTHUYECKAS PABOTA Ne 79

Ha3panue npakTuyeckoii padboTbl: Boiuucienue niowaou cghepol u 00véma wapa.

Heap pabdoThI:

PesyabTarsl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

UCIIONIb3YSl paHee W3YUEHHBbIM MaTepuan, HayduTbCsi pelarh 3aJadyd Ha
BBIUHCJICHHE 11011 chepbl U 00bEMa mapa.

— TIK 2.3. OcymectBnsaTs cOOp TaHHBIX IS aHATW3a UCHOJL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOTrPaMMHO-TEXHHUECKHX CPEACTB KOMITBIOTEPHBIX CETEH.
memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.

npeomemnsie: 11P6 09, I1P6 10, ITP6 11, ITP6 12, [1Py 14, I1Py 15, ITPy 16.
3Hanus: [lousrue o cdepe, 11ape ¥ ©X OCHOBHBIX DJIEMCHTAX.

yMenusi: Berauciienue miomanu chepsl U 00bEMa mapa.

Xoa padoTbI:

Duzypa Yepmésc |Beauuuna Dop.myna
Okpyasrcrnocmo M auna
OKpyJHICHOCIU C =2aR
C =aD
Kpyz Il aowade kpyza
2
S=r R
Cdpepa / TN | T aowade
{ : ]\ cgpepul S =4aR’
\ // /
\\\/_///J/
Ilap 066¢m wapa 4
\% 25.7#{’2
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Hlaposevidkcecmenm llIapomiﬁ CeKmop L ap®eviit cnoi
TEJI0, MOJTYYEHHOE BPAILlEHUEM l
KPYTOBOT'O CEKTOpa C yTJIOM, 4acTh I111apa, 3aKII0UCHHAs
4acThb L1apa oTcekaemast OT
HEro Kakon-HuOy/Ib

IIJIOCKOCTBIO

MeHbIIMM 90°, BOKpYT IpsMOH, MEXIY IABYMs
napajjielbHbIMU CEKYILIUMU

IIJIOCKOCTAMHU

coJeprKalieil OquH U3
OTrPaHUYMUBAOIINX KPYTOBOU

/

>
;,,_\’
A

Oovem waposozo
cezmenma:

V= gnhz(sR — h),

rae V— 00beM mapoBoro
CETMEHTa;
R —panuyc mapa;
h —BrIcOTa cerMeHTa.

IInowaos c*zmenmosoﬁ

CEKTOp PainycoB

Oovem wapoeozo cekmopa:

V= gnth,

rae V— 006beM mapoBoro
CEKTOpa;
R —panuyc mapa;
h —BrIicoTa cekTopa

IInowaos Yionnoii

Obvem wapoeozo cnos:

V =cmh® +om(R} + R)h,

noeepxnocmu: noeepxnocmu:
Ssox. = 2TRA, S.. = TR(2h + V2Rh — h?),

e S0 — MIIOMIA
CErMEHTOBOU IMOBEPXHOCTH
mapa;

R —pannyc mapa;

h —BrIcOTa cermMeHTa

rae S, ;. — IJIoLaab MOJIHON
IIOBEPXHOCTHU LIAPOBOIO
CEKTOpa,
R —pannyc mapa;
h —BrIcoTa cermMeHTa

rae V — o6beM mapoBoro
CcI1051;
R4 R, —paguycsl
OCHOBAHHUI CIIOS;
h —BrIcOTa CrOs

IInowaos Lokoeoﬁ
noeepxHocmu:

SGOK. = ZTl'Rh,
20e Sg,,. — TI0MAIh OOKOBOM

MMOBEPXHOCTHU IIAPOBOTO CJIOS;
R —pannyc mapa;
h —BrIcOTa cermeHTa.
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IIpumepsl pemenns 3aaa4:
1. HaiiguTte miomanb cdepsbl, ecjiv paanyc paBeH:

a) RZ%IIM; B) R =2 m;
0) R=5cwm; r) R=2/3cm
Jlano: Pewenue:
a) R=2mm; I[Tnomans chepsl papHa: S = 4mR?2. Tloacrasnsem
6 b
0) R=5cm; ) L
B R=vZwm a) §=dm-(QF =dm- o=’
1 R=2V3cm 6) S =4m-5%=4m-25= 1007 cM?
2
B) S=4m-(J2) =4m-2=8rm

-2 2
S r) S=4m-(2,/3) =4m-2-3 = 241 cM?

Omeem.
a) S= én i
6) S = 1007 cm?
B) S = 8mm?
r) S = 24m cm?

2. Inomaas cdepsr paBua 324 cm?. Haiizure paanyc R cdepsl.

Jlano: Pewenue:
S = 3241 cm? Dopmyna nrowadu cepui: S = 4mR2.
R? = >
4
R-?

S 324m

R= |>= 222 _ BT =9 cu?
41 4

Omeem: R = 9 cm?
3. Haiigure 00beM mapa, ecin paguyc R paBen 3 cm.

Jano: Pewenue:
R=3cu Dopmyna obvéma wapa: V = % - R3
‘ 4 4
V-? V=§'7T'33=§'7T'27=4-'T['9=36T[CM2

Omsem: V = 361 cM?
4. Haiigute paamyc mapa, eciu odbeM mapa pasen 288m m3

Hano: Pewenue:
V = 288m m® Dopmyna obvéma wapa: V = % - R3
3V=4-m-R3
) R3 = 3V
R-" " 4m
3-288m
R3=—=3-72=216
4
R =13216 = 6 u

Omeem: R = 6 m
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3agauu 1719 CAaMOCTOSITEILHOIO PeLIeHHS:

1. [Tnomans 6oapiIOro Kpyra mapa pasua 3. Haiiaure miomnaab moBepXHOCTH LIapa.

2. Jlano nBa mapa. Pagmyc mepBoro mapa B 2 pasa Oousblie paguyca BToporo. Bo ckoibpko pas
IJIOLIA/1b TIOBEPXHOCTH NIEPBOIO 11apa OoJbllIe TUIOIA I IOBEPXHOCTH BTOPOro?

3. Bo ckonbko pa3 yBennuutcs o0beM I1apa, eciu ero pajinyc yBeJIHUUuTh B TpU pa3a?

4. Paamychl Tpex mapoB paBHbI 6, 8 u 10. Haiinure paguyc mapa, 00beM KOTOPOTO PaBEH CyMME HX
00BEMOB.

5. Obvem mepBoro mapa B 27 pa3 Oomnpiie oObemMa BTOporo. Bo CKOJbKO pa3 IUIOIAIhL
MOBEPXHOCTH MIEPBOTO I1apa OO0JIbIIE TUIOIIA U TTOBEPXHOCTH BTOPOT0?

6. Pagnycel aByx mapoB paBHbl 6 u 8. Haiinmute panmyc mapa, miomiajas HOBEPXHOCTH KOTOPOTO
paBHA CyMMe IIIOIIAJEH IOBEPXHOCTEN ABYX JaHHBIX IIAPOB.

7. B mape paauyca 15¢cMm npoBesieHO ceueHue, II0IIalb KOTOPOro paBHa 811 cm 2 Haiinure 06bem
MEHBIIET0 IAPOBOT0 CETMEHTA, OTCEKAEMOT0 MJIOCKOCTHIO CEYECHHS.

8. Ha paccrosiHuu 9cMm OT 1leHTpa mapa MpoBeIeHO CEeUYeHUe, IJTMHA OKPYKHOCTH KOTOPOrO paBHA
24n cm. Haliaute 06beM MEHBIIIEr0 IapOBOTO CErMEHTa, 0TCEKAeMOT0 TNIOCKOCThIO CEUEHUSI.

9. JluameTrp 1apa paBeH BBICOTE KOHYyca, OOpa3yollas KOTOPOTO COCTaBISET C IUIOCKOCTBIO
ocHoBanus yroi 60. Haiinure oTHOIIEHHE 00BEMOB KOHYCA U I1apa.

10. B koHyc, oceBoe ceueHHuEe KOTOPOTo €CTh MPaBUIIbHBIA TPEYroJibHUK, BlucaH wap. Haiinure
OTHOIICHHE TUIOIAAN ChEPHI K IO OOKOBOM MOBEPXHOCTH KOHYCA.

11. O6bem nunauHIpa paBeH 96w oM’ IIoImas ero oceBoro ceuenus - 48cu.” Haitaute miomans
cdepbl, OMCAaHHOW OKOJIO LIMIIMHIIPA.

12. JIlnameTp miapa paBeH BBICOTE IMJIMHIPA, OCEBOE CEYCHHE KOTOPOro e€CTh KBajpaT. Haiinute
OTHOIIEHHE 00BEMOB IIapa U IMIHH/PA.

HPAKTHYECKAS PABOTA Ne 80
Ha3Banue mpaxkTudeckoii padorbl: Bwiuucienue niowaou nogepxHocmu u o6véma yceuyeHHOU
NUPAMUObL U YCeUEeHHO20 KOHYCA.
Hean paGoThl: HCHONB3ySd paHee W3YyYEHHBIM Marepuai, HayduThbCs peliath 3aJadyd  Ha
BBIYHMCIICHHE TUIONIAIA IOBEPXHOCTH U 00bEMA YCEUECHHOTO KOHYCA U YCEUCHHOM MUPAMU/IBI.

Pesyabrarnl:

Dopmupyemoie 3n1emenmul IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBasaTe cOOp JaHHBIX JUIsl aHAIM3a UCIHOJb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.

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

MPP 02.

npeomemnsie: 11P6 09, I1P6 10, TTP6 11, ITP6 12, [1Py 14, [1Py 15, ITPy 16.
3Hanus: [loHATHE O yceUeHHOW HpaMu/ie, yCeUeHHOM KOHYCE U X OCHOBHBIX DJIEMEHTAX.
yMeHusi: BrrancieHne miomnaam moBepXHOCTH U 00bEMa YCEUSHHOTO KOHyCa U YCEUSCHHOM
MTUPAMH/IBI.

Xox pa0doThI:
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YceueHHass nupamMuaa

[nockocTh, MapansenbHas 0CHOBAHMIO MUPaMUAbI, OTCEKaeT
€€ Ha NMoAo6Hy NMMpaMugy 1 yCEYEHHYH MpaMugy.

M
/{\\ MHoroyronsHukmn A,B,C,D; nABCD -
/' f’ 'u] % OCHOBaHWSA Y CEYEHHON MUPaMUAbI.
/1 \ MepneHgukynap 0,0 — BbicoTa yceUEHHON
/ ‘J | \\ MMpaMUzbl.
'

<+ [nowazab 60KoBON NOBEPXHOCTM YCEYEHHON
nupaMuabL:

1
Se = E(Pl +P; )h
rae P, P, —nepumeTpbl 0CHOBaHWN,

c /1 — anocpema yce4EHHON Nupammubl.

¥ O6BEM yceuéHHON MMpamMuab!:

\% :%H(S1 +4/S,-S, +8,)

rae Sy, S, — Nnowaan 0CHOBaHNLN,
H - BbIcOTa yCeUEHHON MUpaMnABbI.

IMpumep 1. Haiitu miomaas 60KOBOM MOBEPXHOCTH YCEUCHHON TPEYTOJIBHON MTUPAMHUIBI, €CITH OHA
MoJIyueHa M3 MpPaBWIBHON mNHpaMuibl ¢ OcHOBaHMeM 6 u amnodemoit 4 myrem OTCeueHUs
IJIOCKOCTBIO, POXOSIIEH Yepe3 CPeIHIO TUHII0 OOKOBBIX IpaHeil.

Pemenue. I1lo Teopeme o cpeaHeil IMHUM MOTYYUM, YTO BEPXHEE OCHOBAHUE YCEUEHHOW MUPAMU/IBI

paBHO 6 % = 3, a ano(ema paBHa 4 - % = 2. Torxaa, o popmyiie: Sgo = % (P, + P,)-h,
nomysM Sgo = 7+ (33 +3-6) -2 = 27

Ortser: 27.
YcedeHHBIN KOHYC

® dopmynbl:

V=§mmhma+ﬁ)

B =7(R+R))I

nonu.noe. =”(R+R1)I+ﬂR2 +ﬂT’2

3pecb h — BbicoTa
yCeyeHHOro KoHyca, R u
R1— paguychbl ero
BEPXHEro U HUXHEro
OCHOBaHuUN; | — ero
o6pasytoLlias

Sﬁok. noe.
)

Ipumep 2. Ilnomaar OOKOBOW MOBEPXHOCTH KOHyca paBHa 48m, a
MJI0maas OOKOBOM IMOBEPXHOCTH YCEUEHHOTO KOHYCa C TaKUMH Ke
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OCHOBAHHMEM U YIJIOM HaKJIOHA 00pa3yrolei K IMIOCKOCTH OCHOBaHUs paBHa 36m. HaliguTe BhICOTY
YCEUEHHOTr'0 KOHYCa, €CJIM BBICOTA HCXOJHOTO KOHyca paBHa 10.

Pemenue:

[Tnomane GOKOBOW MOBEPXHOCTH MEHBIIETO KOHYCA, KOTOPHIH JOMOIHSACT YCEUCHHBIH KOHYC JI0
IIOJIHOTO, PaBHA PA3HOCTH UX IUIOIIAIEH TIOBEPXHOCTEHU:
Sman=48n—-36m=12m.

OTHomIeHNE TUIOMAAeH OOKOBBIX MOBEPXHOCTEH OOJBIIOTO U
Majoro KOHYCOB DPaBHO KBajpaTry KodpduimeHtra mnoaoodus
MEXy HUMH:

S 481
SO —f2=—— =4 k=2
Swan 121
Torma BEICOTEI KOHYCOB OTHOCSTCS JAPYT K JIPYTY:
heon 10

=k=2
hMaJ’I hMaJ’l

Torna hya=5=>Nycea=hoonhyan=10—-5=5
OTtBeT: 5

3agaqu 419 CaMOCTOSITEJILHOIO PellIeHHs:

1. CTopoHBl OCHOBAHUU MPABWIIBHON YCEUEHHON YEThIPEXYrojabHOW MupaMuibl paBHbl 4 U 6.
HaiinuTe miomans OUAaroHaIbHOTO CEYEHHUs, eciu OoKoBoe pedpo oOpazyer ¢ OOJbIINM
OCHOBAaHHUEM YTOJI, PaBHBIi 45.

2. Haiigute BBICOTY NpaBHIBHON YCEYEHHOM YETHIPEXYrOJbHOW MHpPAMUAbI, CTOPOHBI
OCHOBaHMH KOTOpo paBHbI 14 u 10, a nuaronans paBHa 18.

3. B ocHoBaHMSX yCedueHHOH MHHpaMUIbl MPaBUIbHBIE TPEYTOJBHUKU CO CTOpoHamu 2 u O.
Ormpenenure BHICOTY ATOM MUPAMHJIBI, €CIIU €€ 00bEM paBeH 52.

4, OCHOBaHMSIMH MTPABHJIBLHON yCEUEHHOW MUPAMUIBI CIYXaT KBAJApaThl CO CTOPOHAMH a U b
(a>b). BokoBbie pebpa HaKIIOHEHBI K IUIOCKOCTH OCHOBAHUS IMOJ yriaoM o. OmpenennTte BETHIHHY
IBYTPAHHBIX YIJIOB IIPH CTOPOHAX OCHOBAHUH.

S. B TtpeyronpHOM ycedueHHON mnupamuze BbicoTa paBHa 10. CTOpOHBI OJHOTO OCHOBaHHS
paBHBl 27,29 u 52, a mepumeTp Jpyroro ocHoBaHHs paBeH 72. Omnpeaenute o0bEM yceuyeHHOU
MUPaMHU/JIbI.

6. B ocHOBaHMAX yCEYEeHHOM NHpaMUbl JIEKAT MPSMOYTOJbHBIE TPEYTOJIbHUKU C OCTPHIM
yrioMm 60. [MIOTeHy3bl 3TUX TPEYroJIbLHUKOB paBHbI 6 U 4. BricoTa manHoi nupamuel. Haiiaure
00BEM YUEHHON MUPaMUbL.

7. CTopoHBI OCHOBAaHMI ITPABWIIBHOM YETBIPEXYTOJIBHON yCEUEHHOW MUpaMUJIbl paBHbI 4 U 4,
O0KOBast TpaHb HAKJIOHEHA K TUIOCKOCTH OCHOBaHUs MoJl yrioM 60. Haliaure nmoaHyo MoBepXHOCTb
MIUPaMUJIBI.

8. CTopoHBI OCHOBaHUS IPABWIIBHOM YETBIPEXYTOJIBHON YCEYEHHON TUPAMHUJIBI OTHOCATCS, KaK
3:2. Beicota mupamuasl paBHa 3. bokoBoe peOpo COCTaBISIET C TUIOCKOCThIO OCHOBaHUS yroi 60.
Haiinure 06b56M nmupaMubI.

9. BokoBoe peOpo nmpaBUILHON YETHIPEXYroJbHON yCeUeHHOW MUpPaMU/Ibl paBHO U HAKJIOHEHO
K TIJIOCKOCTH OCHOBaHUS moj yriom 60. J/luaroHans THpaMuabl MEPIEHIUKYISIpHA OOKOBOMY
peOpy. Haiiaure miomaab MEHbIIETO OCHOBAHUS TUPAMUJIBI.
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10. Paanycsl OCHOBaHMH yCEYEHHOIO0 KOHyca paBHbI 3 ¢cM M 6 cM, a BbICOTa paBHa 4 cMm.
Haiinute oO0pa3ymomyio yce4eHHOro KOHyca, IUIOMAJh OOKOBOW UM TOJHOM MOBEPXHOCTH
YCEYEHHOI'0 KOHYCA.

11. Hana tpanenuss ABCD, B kotopoi £ A=909 D =309BC = 3v3¢cm, CD = 6 cm.
Boruncnute miomans OOKOBOM MOBEPXHOCTH YCEUEHHOIO KOHYCA, OOpa30BaHHOIO BpallleHHEM
JTAHHOW Tpareliiu BOKpYr cTopoHbl AB.

IMPAKTHUYECKAS PABOTA Ne 81
Ha3Banune npakTu4yeckoi padorwl: Pacuem oOvema emecmumocmu 6euecms.

Heab padorsl: Hayunthcss NIpUMEHATh paHee M3yYEHHBIM MaTepual, CBA3aHHBIM C BBIYMCICHUEM
00BEMOB MPOCTPAHCTBEHHBIX (DUTYP ISl pEIICHUS MPAKTHUECKUX 3a7ad.

Pe3yabrarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJIS aHAIHM3a WCIOJIB30BAHUS M (HYHKIMOHHPOBAHUS

MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.

memanpeomemnwie. MPII 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 01, I1P6 06, TTP6 09, ITP6 10, ITP6 11, ITP6 12, ITP6 14, I1Py 14, I1Py 15, 1Py
16, ITPy 19.

3HAHHUA: IOHATHE O POCTPAHCTBEHHBIX (PUrypax.

YMeHHUs1: IPpUMEHEHNE POPMYII ISl BBIYUCICHUS 00BEMOB POCTPAHCTBEHHBIX (DUTYP.
Xoa padoTbI:
Hcnonb3ys maTepuan NpeablAYIINX TPAKTHIECKUX PadOT, PEIIUTh MPAKTHUECKUE 3aJaUn:

1. Erunerckue mnupamMuabl — JpeBHEillee W BMECTE C TEM
€IMHCTBEHHOE COXPAHUBIIEECS [0 HAIUX JHEH 4Yyoo CBETa. / /
[Mupamuna Xeonca umeer GpopMy NMpaBUIBHON YETHIPEXYTOJBHOU &
nupamMuibl. BeicoTa nmupaMubl Ha CEroAHSIIHUN I€Hb COCTABISET

o —
138,75 M, ctopona ocHoBanusi 230m. Beruncnute o0beM MUpaMuIbI.

2. Bpraucnure KOmM4ecTBO HEe(TH B TOHHAX, HAXOMAUICHCS B IUCTEPHE MMJIMHIAPUYECKON
(GopMbI, TUaMeTp KOTOPOH paBeH 22 M, a BbIcOTa 8M, IIIOTHOCTH HeGTH 800 Kr/Mm°.

3. Tpu natyHHbIX KyOa ¢ pé€opamu 3cM, 4cM U ScM nepernsiaBiieHbl B ouH Ky0. Kakyto mmny
umeet pedpo 3Toro Kyda?

4. Kaxoili 00beM MOJIOKa MOXET BOWTH B TEeTpamak B BUAE MHPaMHJIbl, OCHOBAaHHUE KOTOPOMH
PaBHOCTOPOHHUI TPEYTOJBHUK €O CTOPOHOU 20cM, BBICOTOM 24CM.

5. Haiitu nuamerp MeaHO#M TPOBOJIOKH, eciau 30M MpoBOIOKH BecaT 121,21 u MIOTHOCTh MU
8,9r/cm’.

6. CKOJBKO MIAPHKOB JHAMETPOM B 1CM MOXHO OTJINTH M3 KyCKa CBHHIIA BECOM B | KT, eciu
IUIOTHOCTH cBUHIA 11,4 r/em>?

7. CKOJBKO JUTPOB BOJABI BMELIAET BOJOEM, UMEIOIIUHN (OPMY MPABUIIBHOM YEThIPEXyTOJIbHOM
YCEYEHHOM MUpaMu/Ibl, €CIIM TIyOuHa ero paBHa 1,2 M, a CTOPOHBI 1 e

ocHoBaHu# — 10M u Sm? |
8. Haiigute o0beM pmeranu, uU300paKEHHOW HA PUCYHKE (Bce I —

|
JIBYTPaHHbIE YTIIbI — IPSIMBbIE). . . 1en
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

ABTOLIMCTEpHA ISl TEPEBO3KM MOJIOKa MMeeT (GopMy HMIWHApA. BHYTpeHHHMI auamertp,
Kotoporo paBeH 1,4 M, a anuHa - 3,5 M. CKOJIBKO TOHH MOJIOKAa MOXHO HAaJIUTh B TaKylO
LUCTEPHY, €CIU 3anoJHuTh ee goBepxy? [noTHocTh Monoka 1032 K/,

B LHIMHAPAYECKHIT COCY/I, B KOTOPOM HAXOXUTCS 6 IM° BOJIBI, ONYCTHIIH AeTab. IIpi 5TOM
YPOBEHB KHJIKOCTU B cocyze noausuics B 1,5 pasa. Uemy paBen o0bem aeranu?

Kyua mebnst umeer KoHUYecKyto Gopmy, paJnyc OCHOBaHHS KOTOPOW 2M U oOpasyromias
3,5M. CKOJBKO HA/J0 BO30B, YTOOBI MEPEBE3TU BECh I1€0CHB, YIOKEHHBIM B JECSITH TaKUX
Ky4ax, eciu 1 M° 111eGHS BECHT 3 T U Ha OJIUH BO3 rpy3sT 0,5 T.

[IpsimoyronbHBINA 3010TOM JMCT uMeEeT padMepbl 4,7cMm x 6,2cm u BecuT 6,3r. Haiinute
TOJIILIMHY JIUCTA (TIOTHOCTH 30J10Ta 19,3r/cm).

bak, umerommii popMy MpaBUIBHONW YETHIPEXYTOJBHON YCEUEHHOW MUpPaMUJbI, BMELIAET
19001 Gensuna. Haiigure riyOuny 3Toro 6aka, eciu CTOPOHBI
ero ocHoBaHu#t paBHbl 60cm u 40cm.

XKenesHomopokHass Hachlllb JaHa B pa3pe3e (CM. 4epTéx);
pa3Mepbl ykazaHbl B MeTpax. HallTh, CKONbKO KyOMUYeCKUX

METPOB 3€MJIU MPUXOIUTCS HA | KM HACHITIH. L= 14
BuyTpenHuii nuamerp 4yryHHOro mojioro mapa 8cMm, a BHemHui 10cm. Haiitu Bec mapa
(TI0THOCTH yryHa 7,3r/cMm°).

CrakaHYUK JUISI MOPOXKEHOTO KOHUYEeCKOU (hOopMBI MeeT 12¢cM TIIyOuHY B SCM 110 THaMeTpy
BepxHel yacth. Ha Hero cBepxy moJIOKWIN JBE JIOKKH MOPOKEHHOTO B BHJIE ITOJIYLIApHUN
nuamerpa ScM. [lepenoHUT U MOPOKEHOE CTaKaHYHMK €CITH MO3BOJIUTh EMY PacTasTh.
CBuHLOBass Tpy0a C TOJNIIMHOW CTEHOK B 4 MM HUMEET BHYTpeHHU# auamerp 13 mwm.
CKOIBKO BECAT 25 M 3TOU TpYOBI, €CIU MIIOTHOCTH CBUHITA 1 1,4F/CM3?

Ha monke B MarasuHe cTOAT qBe OaHKW HUWIMHIPHUYECKON (HOPMBI 3eMIISTHUYHOTO BapeHbs
OJTHOTO U TOTO ke copTa. OnHa 6aHKa B 2 pa3a BbIIIE APYroid, HO 3aT0 €€ quameTp B 2 pasa
MeHbIe. Beicokast Ganka ctouT 23 neHTa, a Hu3Kas 43 nenta. Kakyio u3 0aHOK KymuTh
BeITOTHEE?

Cror cena umeet GopMy HUIUHIPA C KOHMYECKUM BepxoM. Pannyc ero ocHoBaHus 2,5 M,
BbICOTa 4M, NMPUYEM IWIMHIPUYECKAs: YacTh CTOra UMeeT BbIcoTy 2,2 M. Ompenenurts Bec
crora (mmotHOCTB cena 0,03r/cm).

CranbHoit Ban, umeromuit 1,40 M umunet u 0,083 M B Auamerpe, 00TaunBaeTcsl HA TOKAPHOM
craHke, npuuém ero aumamerp ymenbmaercs Ha 0,003 m. Ckonbko OH TepsieT B Bece
6narogaps 006Touke? (MIOTHOCTH CTAIH 7,4F/CM3)

IMPAKTUYECKAS PABOTA Ne 82

Ha3zBanue npaktuyeckoil padotbl: //pumvepst cummempuili 6 npogeccusx u cneyuanrbHoCmsx

MeXHOJI02UYeCcKoco I/lpOd)Uﬂ}Z.

eab padoThI:

Pesyabrarnl:

Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

— TIK 2.3. OcymectBnsaTe cOOp JaHHBIX JUIs aHAIW3a UCIHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS

MpOrpaMMHO-TEXHUYCCKUX CPCACTB KOMIIBIOTCPHBIX cereit.
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.
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npeomemnsie: 11P6 01, I1PG 06, TTP6 09, ITP6 10, I1P6 11, ITPG 12, ITP6 14, I1Py 14, I1Py 15, [Py
16, I1Py 19.

3HAHMS: TIOHITHE CUMMETPUH U €€ BUJIAX.

YMEHHSI: TTOCTPOSHUE CHMMETPUYHBIX (huryp.
Xopn padorhl:
B naubGonee obmem Buiae nox "cuMMeTpuel' B MaTeMaTHKE MOHUMAETCS Takoe MpeoOpa3oBaHHE
MPOCTpaHCTBA (IJIOCKOCTH), NPU KOTOPOM Kakaas Touka M mepexoIuT B JApYyryi Touky M'
OTHOCHUTEJILHO HEKOTOPOW TIUIOCKOCTH (WM TpsMOM) a, Korga oOTpe3ok MM' sBisercs
MEPIEeHIUKYJIAPHBIM IIOCKOCTH (MJIM MPsAMOI) a U nenurtes e nomnosaM. [Tnockocts (nmpsmas) a
HA3BIBACTCS MPU ITOM IUIOCKOCTBIO (WM OChIO) cuMMeTpuu. K (QyHIaMEHTATBHBIM MOHSATUSM
CUMMETPHUU OTHOCSITCS IJIOCKOCTh CUMMETPUU, OCh CUMMETPHUH, LEHTP cCUMMETpHUH. [110CcKoCThIO
cuMMeTpun P Ha3bIBaeTcs Takas IMJIOCKOCTh, KOTOpast MENHUT (DUTYpy Ha JBE 3EPKAIbHO pPaBHEIC
YacTH, PACIIOJIOKEHHBIE IPYT OTHOCUTEIIBHO Jpyra TakK, Kak MpeIMET U €ro 3epKaIbHOE OTPAKEHUE.
Buabl cummeTpuu.
LenTpajsbHas cuMMeTpHs
CummeTpusi OTHOCHUTEIIBHO TOYKM WJIM LIEHTpajdbHAs CHUMMETPUS — JTO TaKo€ CBOMCTBO
reoMeTpUyYecKoil (urypel, Korga ar000W TOYKE, pAclONOKEHHOW MO OJHY CTOPOHY LEHTpa
CUMMETPHUH, COOTBETCTBYET JIpyras TOUYKa, paCIoJIOKEHHAs 110 APYr'yl0 CTOpPOHY LeHTpa. [Ipu sTom
TOYKHU HAaXOJATCS Ha OTPE3KE MPSAMOM, TPOXOASILIEH Yepe3 LEHTP, ASISAIIMN OTPE30K MOMOJIAM.
IIpaxmuueckoe 3a0anue.
Hanel Toukun A, B u M. IloctpoiiTe TOUKY, CUMMETPUUHYIO TOYKE M OTHOCUTEIBHO CEPEIUHBI
oTpe3ka AB.
Kakue u3 ciegyronmx OykB UMerOT nieHTp cummerpuu: A, O, M, X, K?
NmeroT 1 IeHTp CUMMETPUU: a) OTPE30K; 0) JIyd; B) Mapa MepeceKaronInxcsi MpsMbIX; T') KBaapart?
OceBasi cummerpus
CummeTpusi OTHOCUTEIBHO TpsSMOW (MM OcCeBasi CHUMMETpPHUsI) — OTO TaKOE€ CBOMCTBO
reOMEeTPUUYECKOM GUTYpBI, KOria Jr00H TOUKe, pacloI0KEHHOHM MO OJHY CTOPOHY IPSIMOM, BCeraa
OyIeT COOTBETCTBOBATh TOYKA, pACIOJIOKEHHAs IO JPYryl0 CTOPOHY WPSIMOM, a OTPEe3KH,
COEUHSIONINE 3TH TOYKHU, OYAYT MepHEeHANKYIIPHBI OCH CUMMETPUHU U JETISATCS €10 MOIOoJIaM.
Ilpaxmuueckoe 3a0anue.
JaHbl 1B€ TOYKU A U B, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOU npsiMoM, 1 Touka M. [Toctporite
TOYKY, CHAMMETPHUYHYIO TOUYKE M OTHOCUTEIIBHO TOM 7K€ MPSMOM.
Kaxkue u3 cnenyromux 0ykB umeroT ocb cummetpun: A, b, I', E, O?
CKoJIbKO Ocelt CUMMETPUH UMEET: a) OTPE30K; 0) nmpsmas; B) i1y4d?
CKomnpKO Ocelt CHMMETpUU UMeeT pUCyHOK? (cM. puc. 1)

Puc. 1
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3epkajibHasi CHMMeTPHUSA

Touku A u B Ha3pIBalOTCSl CAMMETPUYHBIMU OTHOCUTEIBHO IJIOCKOCTH O (TUIOCKOCTh CUMMETPHH),
€CJIN IUIOCKOCTh O IPOXOJUT UEpe3 CEpeANHY OTpe3Ka AB U nepneHAUKYIsIpHA K 3TOMY OTPE3KY.
Kaxxiast TouKa MiIoCKOCTH 0L CYMTACTCSI CHMMETPUYHOM cama cebe.

IIpakmuyeckoe 3a0anue.

Haiinure koopauHaTel Touek, B KoTophie nepexonart Touku A (0; 1; 2), B (3; -1; 4), C (1; 0; -2) nipu:
a) IEHTPaIbHOW CHMMETPUM OTHOCHTEIBHO Hauyala KOOpAMHAT; O) O0CeBOW CHUMMETpPUU
OTHOCHUTENIbHO KOOPJIMHATHBIX OCEH; B) 3epKajbHOW CHMMETPUU OTHOCUTEIIHO KOOPAMHATHBIX
IIJIOCKOCTEM.

B nipaByro uiu J1eByro epuaTKy EpEXOUT MpaBasi epyaTka npu 3epKajibHONU CUMMETPUN? OCEBOM
CUMMETpUU? LEHTPAIbHONH CUMMETPUN?

Ha pucynke moka3zaHo, kak nu¢pa 4 orpaxaercs B ABYX 3epkanax. Uto OynmeT BHIHO Ha MecTe
3HaKa BOIIPOCA, €CIIM TO XKe caMoe clienath ¢ uupoit 5? (cMm. puc. 2)

Ha pucynke nokasano, kak cioBo KEHI'YPY orpaxaercs B 1Byx 3epkanax. Uto nmonyyurcs, eciu
TO ke camoe TpojenaTh ¢ unciiom 20107 (cMm. puc. 3)

4|p 5|
v 17

Puc. 2

KEHTYPY VAV THIN 2010
|KRdRIHIN ?

Puc. 3

1. UnnuBuayansHoe: JOCTPOITe, MPUMEHHUB OCEBYI0 CUMMETPUIO (CM. puc. 3).

—dqq r—2
E SR / S B
.

Puc. 3

2. [loctpoiite purypy, CHMMETPUYHYIO JAaHHOW OTHOCUTENIBHO: a) TOUKH; 0) MpsiMoii (cM. puc. 4,
5).
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3.

4.

Puc. 4 Puc. 5

TBopueckoe 3ananue: «B Mupe )KUBOTHBIX». Hapucylite npeacraBuTens U3 Mupa >KMBOTHBIX U
IIOKaXXUTE OCb CHMMETPHH.

OTBeThTE Ha BOIIPOCHL:

1) TIlouemy ke B mpupoze uaput cummerpusi? [louemy CHMMETPUYHO BCE )KUBOE OT
MHUKPOOPIaHU3MOB JI0 YEJIOBEKa?

2) IlpuBenute npuMepbl CHMMETPUU B apXUTEKTYPE, CKYJIBITYPE, )KUBOIIKUCH, JTUTEPATYpE,
MY3bIKE, TAaHLAX.

3) TI'me mpuMmeHsieTcsi CAMMETpUS y Bac B ipodeccun?

HPAKTHYECKAS PABOTA Ne 83
Ha3BaHnue npakTuyeckoii padorTnl: /loocuem uucia pazmewjenuil.

Leabp padoThl: 3aKpenUTh HABBIKM BBIYHCICHHUS YWCIA KOMOWHAIMA C TOMOINBIO (DOpMyITsI
pa3MeEIIECHU.

PesyabTarsl:

Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTs cOOp TaHHBIX IS aHATW3a UCHOJb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOTPaMMHO-TEXHUUECKUX CPEACTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: 11PG 08, I1Py 02, TTPy 03, ITPy 04, ITPy 12, ITPy13, ITPy 18.
3HAHMSA: TIOHATHE pa3MEIICHU.
yYMeHHsI: IpUMeHeHUe POpMYJIbl pa3MEIIeHUN TPU BHIYUCICHUH YMCIa KOMOMHAITHIA.
Xox paborsr:

Onpenenenue. Pazmewenuamu 13 N 3JIEMEHTOB IO M Ha3bIBalOTCS TaKHE COEIWHEHUS,

KOTOpBIE€ OTJIMYAIOTCS JIPYT OT JApyra JIMOO CaMUMU 3JIEMEHTaMHU, JTU00 MOPSAKOM UX CIIE€AOBaHUS.
AT = n!
(n—m)

Ipumep. Ilpu paccienoBaHUM XMILIEHUS YCTAHOBJIEHO, UYTO y NMPECTYMHUKA CEMU3HAYHBII
TeneOHHBIII HOMEp, B KOTOPOM HHM OAHA Lu(dpa HE MOBTOpseTcs U HeT Hyns. CiemoBaTens,
noarasi, 4To mepedop ITUX HOMEPOB MOTPEOYET OJHOTO-ABYX YacOB, JOJOXKWI O PACKPHITHH
npectyruienus. [Ipas nu oH?

o 4

Pemienune. Yucio HOMCEPOB PABHO YHCIY PASMCIICHHUU U3 9 371eMEHTOB 110 7, T.C. PaBHO A7 .

9 1.2.3.4.5.6-7-8-9
(9-7) 1.2

Jaxe ecinu Ha MPOBEPKY OJHOTO HOMEpa TpaTuTh | MUHYTY, TO Ha Bce yiner 3024 yaca uinm

=3-4-5-6-7-8-9=181440 HOMEPOB.

ITo hopmyne momygaem A =

126 cytok. Takum oOpa3oM, ciie1oBaTeb — HE MPaB.
3agaHus AJ151 CAMOCTOSITEILHOIO PellleHUs :
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1. Cxonbkumu cioco0aMu MOKET Pa3MECTUTHCSI CEMbSl U3 TPEX YEJIOBEK B UETHIPEXMECTHOM
KyIIe, €CITU IPYTUX MMacCaKUPOB B KyIe HET?

2. U3 30 yuacTHMKOB coOpaHHs HaJo BbIOpaTh mpezacenatens u cekperaps. CKOIBKUMHU
CIOcO0aMM 3TO MOXHO CJIENaTh?

3. Ha cranmmm 7 3amacHbix myredl. CKOJIBKMMH CIIOCOOAaMHM MOXKHO pacCTaBUTh Ha HuX 4
noe3na?

4. CkonpKuMH cmocobamu 6 CTYAEHTOB, CHAIOIIUX OSK3aMEH, MOTYT 3aHSATh MecTa B
ayAUTOPUH, B KOTOPOIl CTOUT 20 OJHOMECTHBIX CTOJIOB?

5. Ha crpanune anpboma 6 cBoOOmHBIX MecT misa (ororpadmit. CKOMBKUMH CcIOcOOaMu
MOJKHO BIIO)KHTH B CBOOOJIHBIE MecTa: a) 2 dororpaduu; 6) 4 dororpaduu; B) 6
dororpaduii?

HNPAKTHYECKAS PABOTA Ne 84
Ha3zBanue npakTuuyeckoii padborul: /loocuem yucna covemanuil.

Heap pabdoTbl: 3aKpenuTh HABBIKK BBIYHCICHUS YKCIa KOMOMHAIMK C TOMOIIBIO (OpMYIIbI
COUYETaHUH.

PesyabTarsl:

Dopmupyemovie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTe cOOp TaHHBIX IS aHATW3a UCHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.

memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: 11P6 08, 1Py 02, ITPy 03, [TPy 04, ITPy 12, [1Py13, ITPy 18.

3HAHMS: TIOHSATHE COYETAHUH.

YMeHHsI: puMeHeHNe POPMYIIbl COUSTAHUH IMPU BBIYUCIICHUN YHCIa KOMOMHALINH.
Xoa padoTbI:

Omnpeneaenune. Couemanuamu U3 N 3JIEMEHTOB IO M HA3BIBAIOTCS TAKUE COCAUHEHUS,

KOTOpBIE€ OTIMYAIOTCS IPYT OT Apyra XoTs Obl ogHUM d1emeHToM. ([ToamMHOXKecTBa, OTIHYaroIuecs
JPYT OT Apyra TOJBKO MOPSIKOM CIIEIOBAHUS HIEMEHTOB, HE CUMTAIOTCS PA3IMUYHBIMU. )

v} m
Yucno coyetanuii u3 N eMeHToB 1o M 0603Hayaercst cumBoioM C' 1 BBIYUCIAETCS 110
bopmyre:

m I
o Al n!

" P (n—m)!m!

IIpumep. B mtaTe mpokypaTypbl 00JacTHOTO IIeHTpa uMeercs 16 cienoBareneil. CKOJIbKUMU
crocobaMy MO>KHO BbIOpaTh 2 U3 HUX JUIsl IPOBEPKH ONEPATUBHOM MH(GOpPMAIMU O TOTOBSAILIEMCS
IpecTyIuieHun?

Pemenne. CriocoboB CTOJIBKO, CKOJIBKO CYIIECTBYET JIBYX3JIEMEHTHBIX ITOJMHOXKECTB Y
MHO’KECTBA, COCTOSIILEr0 U3 16 2IEMEHTOB, T.€. UX YHACIIO PABHO

g 16! _16:15-14-13-..-1 = 15-16 =120, 1.e. Bcero 120 crmoco6oB BeIOOpa

C16: -
16-2)21  14.13...1.2-1 2

clieIoBaTelIeH.

3aaHus 1J151 CAMOCTOAATEJILHOIO PEIICHUS:
1. Berperunuch 11 pyT60ommcTOB 1 6 XOKKEHUCTOB, M KQXKIBIA CTAJ TI0 OJHOMY pa3y UrpaTh C
KaXXJbIM B IIAIIKH.
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a) CkoapKo BeTped Obuto Mexay Gyroomucramu?

6) CKoJbKO BCTped OBUIO MEXITY XOKKEUCTaMU?

B) CKOJIBKO BCTpeu ObUT0 MeX Ty (PyTOOIMCTaMU M XOKKEHCTaMu?

r) CKOJIbKO BCTpEY OBLIO BCETO?

2. B otnene paboTaroT 5 BeAyUMX U 8 CTApIIUX HAYYHBIX COTPYIHUKOB. B KOMaHIMPOBKY Ha10
MOCJIATh JIBYX BEIYIIUX M TPEX CTApIIUX HAYYHBIX COTPYTHUKOB. CKOJIBKUMHU CIIOCOOAMU MOKET
OBITh CclieJIaH BBIOOP COTPYAHUKOB, KOTOPBIX HAJ0 MOCIATh B KOMaHIUPOBKY?

3. CKONBKUMH CIIOCO0aMH TpyMy 13 12 4emoBeKk MOXKHO pa3OUTh HA JIBE TPYIIIHL: a) 10 4 1 8
YeJIoBeK; 0) 1Mo 5 u 7 4enoBek?

4. B npaBuibHOM 17-yrojapHUKE IPOBEIN BCE JUATOHAIIH.

a) CKOJIbKO BCETO MOJMYyYUIIOCh OTPE3KOB?

6) CkosbKO MMeeTCsi CTOpOH?

B) CKOJIBKO MPOBENN AUAroHaIei?

r) CKOJIBKO BCErO IMaroHaJIel B BHITYKJIOM N-YTOJbHUKE?

5. Berpetunuchk HECKONIBKO YEJIOBEK M CTaIH 3/10pOBAThCA APYT ¢ Apyrom. M3BeCTHO, 4TO
pykomnoxatuii 66110 0T 60 10 70. CKOJIBKO YeIOBEK BCTPETHIINCH, €CIIU U3BECTHO, YTO:

a) KKJbIN 3I0pPOBAJICS C KAXKIBIM;

0) TOJBKO OJTMH YEIIOBEK HE 3/I0POBAJICS HU C KEM;

B) TOJIBKO JIBOE HE IMO3/IOPOBAIACH MEXKTY COOOM;

T') 4Y€TBEPO MO30POBATHCH TOIBKO MEXTY COOOH.

IHPAKTHYECKAS PABOTA Ne 85
Ha3Banue npakTuyeckoii padboTnl: /loocuem uucia nepecmaroBok.

Heap padoThl: HAYYUTHCS pelIaTh 33/1a4 HA BBIUYMCICHHUE YUCIIa KOMOMHALIUN C HCIIOIb30BAaHUEM
(bopMyIIbI IEPECTaHOBOK.

PesyabTarsl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTh cOOp TaHHBIX IS aHATW3a UCHOJL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrpaMMHO-TEXHUUECKUX CPEACTB KOMIIBIOTEPHBIX CETEH.

memanpeomemnsie. MPIT 01, MPIIT 02, MPIIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.

npeomemnsie: 11P6 08, [1Py 02, [IPy 03, TTPy 04, ITPy 12, ITPy13, IIPy 18.

3Hanus: [loHsTHE O MepecTaHOBKAX.

yMenusi: Beruucnenue yrcina KoMOUHAIUN C TOMOIIBI0 (POPMYITBI TEPECTAHOBOK.
Xopn paborsr:

Ilepecmanoskamu W3 N 3IEMEHTOB HA3bIBAIOTCS TAKUE COEOUHEHUS U3 N BJIEMEHTOB,

KOTOpBIE OTINYAIOTCS JAPYT OT APYTa JUIIb HOPSIKOM ClieloBaHus dneMenTos. P, =n!

Ilpumep 1. 3amok ceiiha OTKpBIBaeTCS, €CIM BBEACHA TMpaBWIbHAs KOMOHWHAIIMS.
[IpecTynHUK MBITaeTCsA OTKPHITH ceiid), Habupas koa Hayaady. OH 3HAET, YTO KOJ COCTOUT U3 nudp
1,2, 3,4, 5, 6 0pu yclOBUH, UTO BCE YUCJIA HE MOBTOPSIOTCS U mocieaHei spusercs 5. CKOIbKO
MONBITOK €My IPUAETCS CIENaTh.

Pemenne. Tak Kak 4uMCIO IATH JOJDKHO CTOSATH HA ITOCIEIHEM MECTE, TO OCTAJbHEIC IATh
u(p MOTYT CTOSITH HA OCTABIIMXCSI MECTaX B JIFOOOM mopsiake. Crie1oBaTeIbHO, KOJTUYECTBO KOIOB
W3 MIECTU3HAYHBIX YHCEN, C MATEPKON Ha KOHIIE, PABHO YHCIYy MEPECTAaHOBOK M3 IISITH DJIEMEHTOB,
te. P, =5=5-4-3-2-1=120.
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IIpumep 2. CkoabKuMU crocoO0aMu MOXHO PAacCTaBUTH JEBSATh PA3IUYHBIX KHHUT Ha MOJIKE,
4YTOOBI ONpEICTICHHbIE YEThIPE KHUTU CTOSUIN PSAI0OM?

Pemenune. bynem cunrtath BBIICICHHBIE KHUTU 33 OAHY KHUTY. Toraa yxke Ajs HIECTH KHUT
cyuiectByeT Pe=6!=720 nepectanoBok. OHaKO YETHIPE ONPEAEICHHbIE KHUTU MOKHO IEPECTaBUTh
Mexay coboit P4=4!=24 ciocobamu. I1o mpaBmily yMHOKEHUSI IMEEM

Py,-P, = 720 -24 = 17280.
3agaum 1J19 CAMOCTOSITEJILHOTO PeleHus:

3agaua 1: CKOJIBKO Pa3IMYHBIX YETHIPEX3HAYHBIX YHUCET MOXKHO COCTaBUTh U3 mudp 0, 1, 2, 3,
eciu Kaxaas nudpa B n300paKeHUH YKCIia BCTPEUACTCs OAUH pa3?

3agaua 2: CKOJIBKUMU CIIOCO0aMU MOXKHO OOHTH 6 CTYJIBEB TKaHBIO, €CIIM UMEIOTCS TKaHU 6
Pa3IMYHBIX [[BETOB U BCE CTYJbSI JOIDKHBI OBITH PA3HOTO LIBETA.

3agaua 3: J[auHUK BBIIEIII HA CBOEM Y4acTKe CeMb I'PSAIOK JUIsS BBIPAIIMBAHUS OBOIIEH, T.K.
XOYEeT MMETh CBOM IOMHJODPBI, OTYpLbI, MEpel], JyK, YECHOK, canar u Kabauku. Kaxnwlii Buj
JOJHKEH UMETh OTAENbHYI0 TPpsAAKy. CKOJIbKUMHU COCOOAMHM OH MOXKET PACHOJIOKUThH TPSJIKH IS
nocaaku?

3agaua 4: Ilaccaxupckuif 1O€31 COCTOMT U3 TpeX Oara)kHbIX BaroHOB U BOCHMH
KynmUpOBaHHBIX. CKOJIBKUMH CHOCO0AMH MOXKHO C(OPMHPOBATH COCTaB, €CIHM OarakHbIE BarOHbBI
JOJDKHBI HAXOUTHCS B €ro Havyase?

3agaua 5: B nepBenctBe kpas o ¢yrbony ydacTByrOT 11 komana. CKOJIBKO CYIIECTBYET
Pa3IMYHBIX CIOCOOOB pacmpeieNeHus MeCT B TaOJIMIle PO3BITPHIIIA, €CH Ha MEPBOE MECTO MOTYT
MIPETEeHI0BATh TOJIBKO 4 Onpe/IeIeHHbIE KOMaHIbI?

3agaua 6: YeTslpe ManpyMKa U YETHIPE JACBOYKU PACCAKHUBAIOTCS B P Ha BOCEMb MO
PacCToIOKEHHBIX MECT, MPUYEM MAJbYUKHU CAASITCS HA YETHBbIE MECTa, a JICBOYKHU — HA HEUETHBHIE.
CKoJIbKUMU CITIOCOOaMU OHU MOTYT 3TO C/eNaTh?

3agaua 7: CKOJIbKUMHU CIIOCOOAMM MOXHO IOCAJAUThH 3@ KPYIJIBIM CTOJN TpeX MYXYHMH U TpeX
KCHIIMH TaK, YTOOBI HUKAKKE J[Ba JIMIIA OJTHOTO MOJIa HE CHJIEIN PAIOM?

ITPAKTHYECKAS PABOTA Ne 86
Ha3Banue npakTuyeckoii padorbl: Pewenue 3a0au na nepedop 6apuanmos.

Heanb paborhl: 3akpenuTbh HaBBIKM TNPUMEHEHUS KOMOMHATOPHBIX (OPMYN TMpH pelIeHUH
MPUKIIAJIHBIX 33/1a4.

Pe3yabTarsl:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 2.3. OcymectBnsaTh cOOp MaHHBIX IS aHATW3a UCHONL30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrpaMMHO-TEXHUUECKUX CPEACTB KOMIIBIOTEPHBIX CETEH.

memanpeomemnsie. MPIT 01, MPIIT 02, MPIIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.

npeomemnsie: 11P6 08, [1Py 02, [TPy 03, TTPy 04, ITPy 12, [1Py13, TTPy 18.

3HaHud: [loHsTHE O MEpecTaHOBKaX.

yMeHusi: Beruucienue yrcna KoMOUHAIUHN C TOMOIIBI0 (POPMYIT U TTPaBHII KOMOMHATOPHKHU.
Xopn padoThr:
/{Ba OCHOBHBIX NPABHJIa KOMOMHATOPHOM TEOPHH
Teopusi KOMOMHATOPUKH 3VKIETCSI Ha JBYX OCHOBHBIX MPHHIIUIAX — ATO MPABWIO CIOXKCHHS U
MIPaBWJIO YMHOKEHUs. PaccMoTpuM ux nojipoOHee.
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IIpaBuno ciaoxkenusi: [Iycte 00beKT A MBI MOXXEM BBIOpaTh M3 MHOXECTBA M croco0amu, a
00beKT B MokHO BBIOpaTh N crioco0amu, TO 00BEKT «A+B» MOXKHO BBIOpaTh M+N crioco0amu.
PaccmoTpum npumep — nycms 6 00HOM Awuke ecmb M WAPUKOS, a 80 8MOPOM AWUKe — N UAPUKOS.
CKonbKuMU cnocodamu MONMCHO BbIMAWUMDb WAPUK U3 00H020 dmux Auwjuxos. OUYEBUIHO, UTO
OJIMH mapuk MOKHO AOCTaTh M+N cnoco0amu.

IIpaBuno ymuoxkenusi: Ilyctb 00bekT A BbIOMpaeTcs M croco0amu, 00beKT B BbIOMpaeTcs N
croco0amu, TO oba o0beKTa MOKHO BBIOpPATH mn croco0amu.
Bce ouenp npocTo — Kaxablii U3 M crioco0oB BbIOOpa 00beKTa A KOMOMHUPYETCS ¢ KaXKAbIM U3 N
croco6oB BbIOOpa 00bekTa B, TO €cTh KOJIMYECTBO CIOCOOOB MPOCTO YMHOKAETCS IPYT Ha Jpyra.
PaccmoTpum mipocToil mpuUMeEp: cKobKo yucen modxcHo cocmasums us yugp 0,1,2,3,4,5,6,7,8,9,
eciu YUCTIO QOIACHO ObIMb 08YZHAYUHBIM?

MoxHo coctaBuTh 90 yrcen — nepByro 1udpy yucia (00beKT A) MOXKEeM BBIOpaTh 9 criocobamu,
TaK KakK 4YMCII0 HE MOXET HauuHaThCs ¢ HyJs. Bropyro mudpy uucna (o0bexT B) MoxeM BbIOpaTh
10 cnocobamu, Tak kak y Hac ecth 10 mudp. Utoro momydaercs 9+x10=90 yucenn.

3aia4u 151 CAMOCTOSTEILHOTO PEIICHHUS:

3agaua 1. Y mamer 2 si61oka u 3 rpymm. Kaxaplii 1eHs B TEUCHHUE 5 THEH MOAPS] OHA BBIIACT 110
omHOMY (OpyKTy. CKOJIBKUMH CIIOCOOAMH 3TO MOXKET OBIThH C/IETaHO?

3anpaua 2. [Ipeanpusarue MOXeET MPEAOCTABUTH pabOTy MO OJAHOW CIEHHAIBHOCTU 4 KEHIIMHAMH,
o Jpyrol - 6 MyX4WHaMm, MO TpeThed - 3 paboTHHUKaM HE3aBUCUMO OT moja. CKOIbKUMH
croco6aMy MOXHO 3aMOJHUTh BAKAHTHBIE MECTa, €CIIM UMEIOTCs 14 MpeTeHeHTOB: 6 KeHIUH U 8
MY>K4UHUH?

3agaua 3. B maccaxupckom moe3ne 9 BaroHoB. CKOJIBKHMH CIIOCOOAMH MOXHO paccaauTh B
noesze 4 uyenoBeka, pH YCIOBUHU, YTO BCE OHU JIOJDKHBI €XaTh B PA3JIMYHBIX BaroHax?

3agaua 4. B rpymnme 9 yenoek. CKoJIbKO MOKHO 00pa30BaTh Pa3HbIX NOArPYHI IPU YCIOBUH, YTO
B [TOArPYIILY BXOJUT HE MEHEE 2 YelloBeK?

3agaua 5. ['pynny u3 20 cTyAeHTOB HYXXHO pa3feiuTh Ha 3 Opurajsl, IpUyYeM B MEPBYIO OpUramy
JOJDKHBI BXOJUTH 3 YelloBeKa, BO BTOPYIO — 5 U B TpeThio — 12. CKOIbKUMH CIIOCOOaMH 3TO
MOJKHO C/Ie€J1aTh.

3apgava 6. [{ns yyacTust B KOMaHze TpeHep oToupaer 5 ManbuukoB U3 10. CKoIbKMMHU criocobamu
OH MOXeT c(OpMHUPOBATh KOMaH/Y, €CIH 2 ONpPEIeNCHHbIX MaJIbYMKa JOJDKHBI BOMTH B KOMaHTy?
3agaua 7. B maxmMaTHOM TypHUpPE MPUHUMAIH y4acThe 15 maxmMaTucToB, MpUYeM Kaxablid U3 HUX
CBITpaJl TOJBKO OJIHY MApTUIO C KaKJIbIM U3 OCTalbHBIX. CKOJBKO BCEro MapTHH OBLIO CHIIPaHO B
3TOM TypHUpE?

3anaua 8. CKOJIbKO pa3au4HbIX APOOE MOKHO COCTaBUTh U3 uucen 3, 5, 7, 11, 13, 17 tak, 4ToObI B
KaKJIyI0 Ipo0b BXOAWIN 2 pa3nuyHbiX yucia? CKOJIbKO Cped HUX OYIeT MPaBHIBHBIX APOOEii?
3agaua 9. CkoIbKO CJI0B MOXKHO TIOJTyYUTh, NepecTaBiisisd OykBel B ciaose ['opa u UHcTuTyT?
3agaua 10. Kakux umcen or 1 go 1 000 000 Gompiie: Tex, B 3aMUCH KOTOPHIX BCTpEUAETCS
e/IMHUIIA, WIN T€X, B KOTOPBIX OHA HE BCTpevyaeTcs?

HPAKTHYECKAS PABOTA Ne 87
Ha3Banue npakTuueckoii padboTbl: Boinonnenue onepayuti Hao CiyyauHbiMu COObIMUSAMU.

Heab padoThl: 3aKpenuTh HABBIKU BHIMOJIHEHUS ONepalluii Ha/l CIIy4aliHBIMU COOBITUSIMU.
Pe3yabTarsi:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
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— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX AJISI aHAIM3a WCIOJIB30BAHUSA M (DYHKIIMOHHUPOBAHHUS
IIPOrpaMMHO-TEXHUYECKHUX CPEICTB KOMIIBIOTEPHBIX CETEH.
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, TPy 03, ITPy 04, I1Py 12, ITPy 13, [1Py 18.
3HAHMSA: TIOHATHE CIYYalHOTO COOBITUS M OTIEpaluii HaJl CITyYailHBIMH COOBITHSMHU.
YMeHHs1: BBIITOJTHEHHUE ONIEPaLUii HaJ| CTyYaliHbIMUA COOBITHUSIMH.
Xopn padorhr:
W3yuenne Kaxaoro sBJICHUA B MOpsAIKE HAOMIONEHHS WM IPOU3BOACTBA OINbBITA CBA3AHO C
OCYILECTBJICHMEM HEKOTOPOro KOMIUIEKCA YCIOBHM (McHbITaHuil). Beskuil pe3ynpTar WM MCXo[
UCIIBITAHUS Ha3bIBACTCS COObIMUEM.
Ecnu coObITHE NPH 331aHHBIX YCIOBUSAX MOXKET IPOU30UTH WJIM HE MPOU30HTH, TO OHO Ha3bIBAETCS
CAYYAUHBIM.
B tom cnydae, korga coObITHE TOHKHO HEIPEMEHHO MPOU30UTH, €T0 HA3bIBAIOT 0OCMOBEPHbIM, A B
TOM Clly4yae, KOrJia OHO 3aBEI0MO HE MOKET IPOU30MTH, HEBO3MONCHBIM.
CoObITUS Ha3bIBAIOTCS HECOBMECMHbIMU, €CIIN KaXAbIA pa3 BO3MOYKHO IOSIBJIEHHE TOJIBKO OJHOIO
n3 HuX. CoObITUS HA3BIBAIOTCS COBMECMHbIMU, €CIIA B JIAHHBIX YCJIOBUSIX HOSIBJIEHUE OJHOTO U3
3TUX COOBITUH HE UCKJIFOYAET MOSIBIEHUE JPYToro MpH TOM e UCIBITaHUU.
CoObITHSI HA3BIBAIOTCS MPOMUBONONONCHLIMU, €CIU B YCIOBUAX HWCHBITAaHUS OHHU, SIBIISSACH
€IMHCTBEHHBIMU €0 UCXO0AaMHU, HECOBMECTHBI.
Cymmoii aByx coObituii A 1 B (0o603Hauaetcst A+B) Ha3bpiBaeTcss COOBITHE, COCTOSAIIEE U3 BCEX
UCXOJI0B, BXOAAIUX JnOo B A, nubo B B . Jlpyrumu cnoBamu, noa A+B noHuMaroT cieayrouiee
COOBITHE: TIPOU30ILIO WK cOObITHE A, MK cOoOBbITHE B, MO0 OHM MPOU30LLIA OJTHOBPEMEHHO, T.€.
MIPOM30ILIO XOTsI ObI OHO M3 cOObITHI A Wi B.
IIpousBenenueM nByx coObiTii A u B (0obo3Hauaercs AB) Ha3biBaeTcsi cOOBITHE, COCTOSIIEE U3
TeX UCXO0JI0B, KOTOPbIE BXOIAT Kak B A, Tak U B B. UnpiMu cnoBamu, AB o3Hauaet coObITHE, IpU
KOTOPOM coObITHS A ¥ B HacTynaroT 0lHOBpEMEHHO.

A+ B AB

3agaHue /151 CAMOCTOSITEILHOTO PelleHHUs:

ITycts A, B, C — Tpu npou3BoibHBIX COOBITHS. HaliTu BbIpaXkeHUs Ui COOBITUM, COCTOSIINX B
TOM, uTo M3 A, B, C:

. IIponzonuno Tonpko A.

. IIponzonuio A u B, Ho C He nmpoun3zonuio.

. Bce Tpu coObITHS POU3OILTH.

. [Iponsomnuio, mo kpaiiHen Mepe, OMHO U3 COOBITHIA.
. [Iponzonuu, mo KpaitHeit Mmepe, 1Ba COOBITHS.

. [Ipon3omnuio o1HO U TOIBKO OTHO COOBITHE.

. IIpousomnuin 1Ba ¥ TOJIBKO JIBa COOBITHSL.

. Hu otHO coObITHE HE MPOU30IILIO.

O 00 13 N L A W N =

. IIponsomuno He Gosee IBYX COOBITHH.
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IMPAKTUYECKAS PABOTA Ne 88
Ha3panme npakTuyeckoil paldoThl: Bwiuucienue eeposmuocmell ¢ NOMOWBIO Meopembl
CILOJHCEHUS.

Hean padoThl: 3akpenuTh HABBIKK BBIYMCIICHUS BEPOSTHOCTEN C TOMOIIBIO TEOPEMBI CIIOKEHHUSL.
Pe3yabTarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJIS aHAIM3a WCHOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie: 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, I1Py 03, I1Py 04, ITPy 12, ITPy 13, ITPy 18.
3HAHMSA:
— TOHSTHE COBMECTHBIX U HECOBMECTHOCTH COOBITHIA;
— TeopeMa CII0KEHUS BEPOSITHOCTEH.
YMEHHSI: BBIYMCIIEHUE BEPOATHOCTEN C IIOMOIIBIO TEOPEMBI CJI0KEHUSI BEPOSATHOCTEH.
Xoa padoTbI:
Beposmnocmo necoemecmuuix cobbimuii
BeposTHOCTB MOSBIEHUS OJHOTO U3 HECKOJIBKUX ITOMApHO HECOBMECTHBIX COOBITHI paBHA CyMMe
BEPOATHOCTEM 3THX coObITHii: P(A+B)=P(A)+P(B).
[Ipumep 1.
B samuke B ciy4aiiHOM nopsiake pasiiokenbl 20 netaneil, NpuyeM MsITh U3 HUX CTaHJapTHBIE.
Pabounii 6eper Haygauy Tpu Aetanu. HailTu BEpOsSTHOCTH TOTO, UTO, TIO KpailHEH Mepe, oJIHa U3
B3STBIX JICTAJICH OKaXKETCsl CTaHAAPTHOM (COOBITHE A).
Pemenue:
OYEBHJIHO, UTO, IO KpailHel Mepe, 0JlHa U3 B3ATHIX JeTalel OKa)KeTcs CTaHIapTHOM, eclii
MPOU30UJET JTH000€ U3 TPEX HECOBMECTHBIX COOBITUI: B — O/1Ha JIeTallb CTaHJapTHasl, ABe
HecTa”aapTHsle; C — 1B€ AeTalu CTaHJapTHBIE, OJIHA HECTaHAApTHAs; /[ — TpU AeTanu
CTaHJIapTHBIE.
T.o., coObITHE A MOXKHO TIPEJCTABUTH B BUJI€ CYMMBI 3THUX TpeX coObITHil: A=B+C+/].
Torna P(4)=P(B)+P(C)+P(/]).
Boruncnum BEposSTHOCTD KaXKIOTO COOBITHS:
P(B) = C: -3C52 _51514 35
Cy 1.1.2 76

C¢-Cj; 5-4:151.2.3 5

C, 1.2.1-20-19-18 38

C: 543123 1
c: 1.2.3.20-19-18 114

P(C) =

P() =

Hrak,
P(A):§+i+i:gzo’601
76 38 114 228

BepO}ZmHOCMb COBMECmHbIX COObIMUIL
BepOHTHOCTB MOSIBJIICHUS XOTS OBI OIHOI'0 U3 IBYX COBMCCTHBIX COOBITHI paBHa CYMMC
BCpOHTHOCTGﬁ 3TUX COOBITHI O€3 BCPOATHOCTU UX COBMCCTHOI'O ITOSABJICHUS:
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P(A+B)=P(A4)+P(B)-P(4B)
ITpumep 2.
HaiiTi BEposiTHOCTH TOTO, YTO HayJady B3STOE JIBY3HAYHOE YHCIIO OKAXKETCSI KPAaTHBIM JTHOO0 3,
160 5, mub0 TOMyY U APYroMy OJTHOBPEMEHHO?
Pewenue:
nycTb A — yucio kpatHo 3, B —yucio kpatHo 5. Beero umeercst 90 ney3naunbix uucen: 10, 11, ...,
98, 99. 13 Hux 30 — kpaTtHble 3, 18 — KpaTHbIE 5 U IECTh YUCEN OJJTHOBPEMEHHO KPAaTHBI U 3 U 5,
[03TOMY:

p(A)zﬁzl, P(B) _18_1 p(AB)zﬁzi
90 3 90 5 90 15,
T.x. A u B cOBMECTHBIE COOBITHS, TO 11O POPMYJIC HMEEM:
P(ay=2+2-L T o467
3 5 15 15 .

3aoanusa 0na camocmoamenbHo20 peuleHus:

Pemmre 3anaun, UCI0NIb3ysl TEOPEMBI CIIOKEHUSI, YMHOKEHUS BEPOSATHOCTEH:

1) B nepBoii ypue Haxozastces 10 6enbix 1 4 4epHBIX IapOB, a BO BTOPOM 5 OembIX U 9 4epHBIX
mapoB. M3 kaxmoit ypHbI BEIHYIH 110 1mapy. KakoBa BepoSATHOCTh TOTO, UTO 00a I1apa OKaKyTcs
YepHbIMU?

2) Tpoe yyamuxcs Ha SK3aMeHe He3aBUCHUMO APYT OT Ipyra pemiaiT OJHY U Ty JKe 3a1auy.
BepositHocTH ee pewienust aTumu ydauumucs pasasl 0,8, 0,7 u 0,6 coorBercTBeHHO. Haiiure
BEPOATHOCTb TOT'O, UTO XOTs OBl OJIMH y4alllUKCs PELIUT 3aauy.

3) Dkcnenuuus U34aTeNIbCTBA OTIIPaBUIIA Ia3€Thl B TPU MIOYTOBBIX OTJENEHUs. BeposaTHOCTD
CBOCBPEMEHHOM JIOCTABKU Ta3eT B MepBoe otaenenue pasHa 0,95, Bo Bropoe — 0,9, B Tpethe — 0,8.
HaiiTi BeposSTHOCTB CIEIYIOMUX COOBITHI:

a) TOJIbKO OJIHO OTJENICHUE MOJIYYHUT ra3eThl BOBPEMS;

0) X0Tst OBl OJTHO OT/ENICHHE MOTYUUT T'a3€Thl C OMO3AAHUEM.

4) BeposTHOCTb XOTs ObI OIHOTO MOTNAJaHKs B 1IeJIb P YeThIpeX BbIcTpenax paBHa 0,9984. Haiitu
BEPOATHOCTbH MONAJaHUS B LIEJIb IPU OJJHOM BBICTpEJE.

MPAKTUYECKAS PABOTA Ne 89
Ha3panue npakTuyeckoil padoThl: Bbuiuucienue 6eposmHocmel ¢ HOMOWbLIO Meopembl
VMHOMCEHU.
Ilesb padoThl: 3aKpenuTh HABBIKW BBIYMCICHHS BEPOSTHOCTEN C IOMOLIBIO TEOPEMBI YMHOKEHHMSL.
Pesyabrarni:
Dopmupyemoie 3nemenmot IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBasaTe cOOp JaHHBIX JUIsl aHAJIU3a UCIHOJIb30BAaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKUX CPEJICTB KOMITBIOTEPHBIX CETeH.
memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnusie: 11P6 07, I1P6 08, I[Py 02, TTPy 03, ITPy 04, I1Py 12, [TPy 13, 1Py 18.
3HAHMS:
— TIOHSTHE HE3aBUCUMOCTHU COOBITHIA;
— TeopeMa YMHOKEHUS BEPOSITHOCTEN.
YMeHHUSI: BBIYHCIICHUE BEPOSTHOCTEN C MOMOIIbIO TEOPEMBI YMHOXKEHHS BEPOATHOCTEH.
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Xox pabdoThI:

Cobbimue B Ha3bIBAIOT He3a8UCUMBIM Om cobbimus A, €Cliu TOsABICHUE COOBITUS A HE M3MEHSET
BEPOSTHOCTH COOBITHS B, T. €. €CIIi YCIOBHAas BEPOSATHOCTH COOBITHsSI B paBHa ero 0e3yCIOBHOM
BEPOSITHOCTH:

Pa(B) = P(B).

Htak, ecin coObiTHE B He 3aBHUCHUT OT COOBITHA A, TO cOObITHE A HE 3aBHCHUT OT COOBITHS B; 3TO
03HAYAET, UTO CBOUCMBO HE3ABUCUMOCU COOLIMULL 83AUMHO.

J1J1s He3aBUCUMBIX COOBITHI TeopeMa YMHOKEHUS UMEET BU:

P (4B) =P (4)-P (B),

T. €. BEPOSITHOCTh COBMECTHOTO IMOSBJICHHS JBYX HE3aBUCHUMBIX COOBITHI paBHA MPOU3BEICHHUIO
BEPOSITHOCTEH 3TUX COOBITUH.

JIBa COOBITHS HA3BIBAIOT HE3ABUCUMBLMU, ECITH BEPOSTHOCTh UX COBMEIIEHUS PaBHA IPOU3BEICHUIO
BEPOSITHOCTEH 3TUX COOBITUH; B IPOTUBHOM CJIy4ae COOBITUSI HA3BIBAIOT 3A8UCUMBLMU.

Ha mpaxTuke 0 HE3aBUCHMOCTH COOBITUH 3aKIIIOYAIOT 110 CMBICTY 3a1ayu. Hanpumep, BepoaTHOCTH
MOpaXKEHHUS 1IeJIM KaKIbIM U3 ABYX OPYIUN HE 3aBHUCST OT TOTO, MOPA3UIIO JIH LIeNb JPYroe opyaue,
MO3TOMY COOBITHSI «IIEPBOE OpPYAHME IMOPA3WIO Ielb» U «BTOPOE OpYAHE IMOPA3UIO0 IIENb»
HE3aBHCHMBI.

Heckonbko cobbimuii Ha3bIBAIOT NONAPHO HE3ABUCUMBIMU, €CITA KaX/bl€ JIBA U3 HUX HE3aBUCHMBI.
Hamnpumep, cobbitust 4, B, C nomnapHo HE3aBUCUMBI, €CJIM HE3aBUCUMBI cOObITUsI A U B, Au C, B n
C.

[Ipumep 1.

[Tycts B ypHe umeercs 4 miapa, OKpalleHHbIE: OJUH — B KpacHbIN 1BET (A4), OIMH — B CUHUIl LIBET
(B), onun — B uepHbiid nBeT (C) U oxuH — Bo Bce 31U TpH 1Beta (ABC). UeMy paBHA BEpPOSITHOCTh
TOTO, YTO U3BJIICYCHHBIN U3 YPHBI LIAp UMEET KPACHBIH 1BET?

Pemenue:

T.K. M3 YETHIPEX [IApOB J[Ba HMEIOT KpacHBbIi 1BeT, TO P(4)=2/4=1/2.

Paccyxxnas ananoruuno, Haiinem P(B)=1/2, P(C)=1/2.

JlonycTuM Temnepb, 4TO B3STHIA IIAp MMEET CHUHMM IIBET, T. €. COObITUE B yXe MNpOU30ILIO.
N3menuTest 11 BeposITHOCTh TOTO, YTO M3BJICUCHHBIN IIap UMEET KPACHBIN 1[BET, T. €. N3BMEHHUTCS JIX
BEPOSTHOCTH COOBITHS A7

W3 nByx mapoB, UMEIOLIMX CUHUWA I[BET, OJUH LIap UMEET U KPACHBIN LIBET, IO3TOMY BEPOSITHOCTD
coObiTUs A mo-TipekHeMy paBHa 1/2. [Ipyrumu cioBamu, YCIOBHAasi BEPOSITHOCTH COOBITHS A,
BBIUMCIICHHAs] B TPEIINOJIOKEHUH, YTO HACTYNMWIO coObiTHe B, paBHa ero 0e3ycIOoBHOU
BeposaTHOCTH. CriefjoBaTeabHO, COOBITUS A U B He3aBUCHUMBI.

AHanoruyHO MpHUAEM K BbIBOAY, uTo coObITHs A 1 C, B u C He3zaBucumsel. Utak, coowitust A, Bu C
MOTIaPHO HE3aBUCHMBI.

HezaBucumsbl 111 3TH COOBITHS B COBOKYMTHOCTH? OKa3bIBAETCsl, HET.

JIeNCTBUTENBHO, MTYCTh W3BJICYEHHBIM IIap MMEET JiBa LIBETA, HAIIPUMEP CHHMM W 4YepHbIil. Yemy
paBHA BEPOATHOCTh TOT'O, UTO 3TOT IIap UMEET U KpacHbIM 1BeT? JIUIIb OJIMH 11ap OKpalieH BO BCe
TPH IIBETA, TOITOMY B3SITHIH IIap UMEET U KPACHBIH 1IBET.

T.o., momyctuB, uto coObiTuss B u C TPOU3OIUIM, MPUXOAUM K BBIBOAY, YTO cOObITHE A
o0si3arenbHO HAcTynuT. ClieoBaTenbHO, 3TO COOBITHE JOCTOBEPHOE U BEPOSTHOCTH €ro paBHA
eAVHUIIE.

Jlpyrumu cioBaMu, yciioBHas BeposTHOCTh Pgc (A)=1 coObitusi 4 He paBHa ero 0e3yCIIOBHOM
BepositHocTH  P(A)=1/2. Wrtak, momapHo He3aBucuMble coObiTHs A, B, C He SBIAIOTCA
HE3aBHUCHUMBIMH B COBOKYITHOCTH.

225



BQPO}ZmHOC‘mb COBMECMHO20 NOABTEHUSA HECKOJIbKUX CO6blm1/le, HE3AB6UCUMBIX 6 COBOKYNHOCMU,

pasHa npous'eedeHwo 6€p0}1n’IHOCI’I’l€1;l IMUX COOLIMUIL
P(A]_Ag An) = P(Al)‘P(Az)‘...'P(An).

[Tpumep 2.

Haiiti BepOsSTHOCTH COBMECTHOTO MOSIBJICHHUS repOa MpH OJHOM OPOCAHUU IBYX MOHET.
Pewrenue:

BEPOSATHOCTH MOSBJICHUS repOa rmepBoii MOHETHI (cobbiTue A): P(A4)=1/2.

BepositHOCTh MOsiBIIeHUs repba BTOpoit MoHeTHI (coObiTHE B): P(B)=1/2.

CoObiTust A 1 B HE3aBUCUMBIE, TO3TOMY UCKOMasi BEPOATHOCTH 110 TEOpPEME YMHOKEHHUS PaBHA!
P(4B)=P(A4)-P(B)=1/2-1/2=1/4.

[Tpumep 3.

Nmeercs 3 siuuka, conepskamux o 10 neraneid. B mepBom sinuke 8, BO BTOpoM 7 U B TpeTheM 9
CTaHJIAPTHBIX JeTaneil. M3 kaxjgoro smuka Hayladyy BBIHUMAIOT 1O OJHOW neranu. Haiitu
BEPOATHOCTH TOTO, UTO BCE TPH BBHIHYTHIE JIETAIH OKAXYTCS CTAaHIAPTHBIMHU.

Pemenue:

BEPOSATHOCTH TOTO, YTO M3 IEPBOTO SIIHMKA BRIHYTA CTaHIapTHAsI AeTajb (CoObITHE A):
P(A)=8/10=0,8.

BeposTHOCTh TOTO, YTO M3 BTOPOTO SIIMKA BRIHYTA CTaHAApTHAs JeTab (coObiTue B):
P(B)=7/10=0,7.

BeposiTHOCTh TOTO, YTO M3 TPETHETO SIIUKA BEIHYTA CTaHIapTHAs aeTaib (coobitue C):
P(C)=9/10=0,9.

Tax xak coObiTus A, B u C He3aBUCUMBIE B COBOKYITHOCTH, TO UCKOMAasi BEPOSITHOCTH (110 TeopemMe
YMHOXEHHsI) paBHa:

P(ABC)=P(A4)-P(B)-P(C)=0,8-0,7-0,9=0,504.

3aoanus 0ns camocmosamenvbHoO20 peuteHus:

Pemmte 3agaun:

1) BeposiTHOCTB TOTO, UTO B Mara3uHe OyJeT MpoJiaHa mapa My»XcKoil o0yBu 44-ro pazMepa, paBHa
0,12; 45-ro — 0,04; 46-ro u 6onpmiero — 0,01. Haiftu BepoaTHOCTH TOT0, 4TO OyJIET MpojaHa mapa
MY>KCKOW 00yBH HEe MeHblIIe 44-ro pa3mepa.

2) IIpu ycrnoBusix 3ama4u 1 HATH BEPOSITHOCTH TOTO, YTO OUEpeHOM OyaeT mpoaaHa mapa o0yBH
MeHblie 44-ro pazmepa.

3) B smmke HaxomsaTCs S5 pe3loB: JBa HM3HONICHHBIX W TpPHU HOBBIX. [Ipom3BomuTcs jBa
MOCJICOBATEIBHBIX W3BJICUCHUS pe3noB. OnpeneuTh YCIOBHYIO BEPOSTHOCTh TOSIBIICHUS
M3HOIICHHOTO Pe3Iia MPU BTOPOM H3BJICUCHUH IPHU YCIOBHH, YTO U3BJICUCHHBIN B TIEPBBIN pa3 pe3ell
B SIIUK HE BO3BPAIIACTCS.

4) B ypHe HaxoasaTcs 5 Oenbix mapoB, 4 yepHbIX U 3 cuHuX. Kaxk7q0e uChbpITaHuE COCTOUT B TOM,
YTO Hay/Aauyy U3BIEKAIOT OJUH IIap, He BO3Bpallas ero B ypHy. HaliTu BepOsITHOCTh TOTO, YTO MPHU
MIEPBOM HCTIBITAHUH TOSABUTCA Oemblii map (coObiTHE A), TPU BTOPOM - YEpHBIH (coObITHE B) U TIpH
TpethbeM — cunuii (coobrtue C).

IMPAKTUYECKASI PABOTA Ne 90
Ha3panue npaktuyeckoii padorbi: Cocmasnenue 3akoHa pacnpeoenenus OUCKPEemHOU Cy4atiHou
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BEUYUHBL U BLIYUCTIEHUE ee YUCTOBbIX XAPAKMEPUCUK.
Ienanb padorel: HayunThcs cocTaBisaTh 3akoH pacupenenenus [1CB.
PesyabTarsl:

Dopmupyemvte 31emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymiecTBisaTh cOOp MaHHBIX IS aHAJIM3a HWCIOJIB30BaHUSA W (DYHKIIMOHMPOBAHUS
MIPOTrPaMMHO-TEXHUUECKUX CPEICTB KOMITBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnste. 11P6 07, ITP6 08, [TPy 02, I1Py 03, I1Py 04, I1Py 12, ITPy 13, ITPy 18.
3HAHMSA:
— Ilonsarue ICB u e€ psana pacnpenencHus;
— Yucnossie xapakrepuctuku JICB.
YMEHHUA:

— Cocrasnenue psga pacnpenenenus JCB;

— Bbriuucnenue uncnoBeix xapakrtepuctuk ICB.
Xoa padoTbI:
CnyuyaitHoe cOOBITHE MOXET COCTOSITh, B YaCTHOCTH, B IMOSIBJICHHH HEKOTOPOrO YMCIIa, 3HAYCHHE
KOTOPOTO HE MOXKET OBIThb OJHO3HAYHO OMNPENEICHO YCIOBHSIMH €ro BO3HHKHOBeHHE. Takue
COOBITHS HA3BIBAIOT CIIYYaWHBIMHU BEIMYMHAMU. B 3TOI TPAaKTOBKE MBI COXPAHSEM KJIACCUUYCCKUIN
MOJAXOJl K TOHSATHIO ClIydaiHOro coObITHs. OmHako TpeOoBaHWE KOPPEKTHOCTH B TOCTPOCHUU
MaTEeMaTHYECKUX TEOPUI 3acTaBJIIeT HAC BHOBH OOPATHTHCS K AaKCHOMATHYECKOMY TIOIXOIY,
COXPaHHMB KIJIACCUYECKHE MOJICJIM B KAueCTBE HAIVISIIHBIX OOpa3loB W3 cepbl MPAKTHUYECKUX
MPUIIOKEHUM.
MatemaTuyecKd KOPPEKTHO OMNpEAENUTh CIY4YallHyl0 BEJIMYMHY KaK YHUCIOBYIO (YHKIHUIO,
3aJJaHHYIO B POCTPAHCTBE 3JIEMEHTAPHBIX COOBITUH.
[IpenmonoxuM BHayane, YTO MPOCTPAHCTBO DIIEMEHTAPHBIX COOBITHI SBISIETCS KOHEYHBIM
MHOXeCTBOM. COOTBETCTBYIOIIYIO €My CIYYailiHYI0 BEJIMUWHY HA3bIBAIOT JTUCKPETHOW: OHA MOMKET
MPUHUMATH JIMIIIb KOHEYHOE YMCIIO 3HAYECHHM, KaKIOMY M3 KOTOPBIX MOXXET OBITH COMOCTaBJICHA
BEPOSITHOCTH €r0 MOSABJICHHS B OMbITE. [103TOMY AUCKpETHBIE CiTydailHbIE BETUYMHBI MOKHO 33/1aTh
Ta0IuIeH BUA:

X X1 X2 Xn
P p1 P2 Dn
3,[[60]: 6yKBOI7I X o0o3HaueHa cnyqaﬁHaﬂ BCIINYHUHA, X1, X2, ..., X — IICPCUCHb BCEX €€ BO3MOXHBIX

3HauYeHUH, a Py,..., Py, — COOTBETCTBYIOIINE UM BEPOSITHOCTH. Takyro TabIUIly Ha3bIBAIOT 3aKOHOM
pacrnpeneneHus AMCKPETHOM CITy4YalHOW BEJIMYHHBI.

CoObrtus X=xj, (i=1, 2, ,3, ..., N) ABASAIOTCS HECOBMECTHBIMU M €IUHCTBEHHO BO3MOXKHBIMH, T. €.
OHHM O00pa3yroT TOJHYIO CHCTeMY cOoObITHH. [loaTOMy CymMma WX BEpOSTHOCTEH paBHA €IWHUIIC:

p1tpatpst...tpa=1.

ITpumep.

PaspIrpsIBatoTCst BE BEIM CTOMMOCTBIO 10 5 py0. n ofHa Beub crouMocTbio 30 py6. CocTaBUTh
3aKOH pacrpe/ieleHNs] BRIMTPBILIEH I YeI0BeKa, KynuBiiero oauH ouier u3 50.

Pemenue:
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HCKOMasl ClyqaitHasi BeTudruHa X PEICTaBIsSIeT COOOM BRIMTPHIII U MOXKET MPUHUMATh 3HaueHus: 0,
5, 30 py0. [lepBomy pe3ynbTary OnaronpusTcTByeT 47 ciydaeB, BTOPOMY pe3ynabTary — 2 ciiydas U
TpeTbeMy — | ciyuail. HaiiieM ux BEposITHOCTH:

P(x1)=47/50=0,94;
P(x2)=2/50=0,04:
P(x3)=1/50=0,02.

Torna 3aKOH pacnpeaciiCHusA cnyqaﬁHoﬁ BCJIIMYHNHBI UMCCT BU:

Xi 0

5 30

Pi 0,94

0,04 0,02

B kadecTBe npoBepku Haitaem pi+py+p3=0,94+0,04+0,02=1.

3anamm AJIA CAMOCTOATEIBHOI'O PCILICHUA

1 BapuanT
1) IlocTpouTb MHOTOYTrOJBHHUK (IIOJIMIOH)
pacupeneneHnuss IUCKPETHOM  CIly4anHOM
BEJINYUHBI X, 3aJaHHOU 3aKOHOM
pacrpeesIeHus:

X 2 4 5 6

p 03 (01 |02 |04

2) Crpenok paenmaeT IO MUIIEHU TPHU

BbICTpena. BeposTHOCT, moOmagaHus B

MUIIEHb TIPU KaXJ0M BbIcTpene paBHa 0,3.

2 BapuaHT
1) IlocTpouTh MHOTOYrOJbHUK (IIOJIUTOH)

pacupeneseHuss  IUCKPETHOM  CIy4alHOHN
BEJINYHUHBI X, 3aJaHHOU 3aKOHOM
pacrpeaeieHus:

X 10 | 15 | 20

p 01 (07 |02

2) CocraBuTh TaOIUIYy pacHpeneIcHus
BEPOATHOCTEW CIIy4alHOIO 4YHUCJIa OYKOB,
BBIIIABIIEIO0 HA BEPXHEM I'PaHU UIPAIbHOTO

2) UrpanpHyr0 KOCTh OpOCAIOT JBaXKIBI.
Crny4aiiHas BennurHa X — CyMMa OYKOB ITPU
oboux MoI0pachIBaHUSX. CocraButh
TaOJUIly pacipeesieHUs BEPOSITHOCTEH.

[MoctpouTs psim  pacmpeneneHuss 4YHCIa | KyOMKa IPH OJHOM MTOIOpACHIBAaHUH.
nonajaaHuim.
3 BapuaHT 4 BapuaHT
1) Ioctpouts MHOroyroiapHuk (mosuroH) | 1) IlocTpouTs MHOrOyrojgbHUK (ITOJIUTOH)
pacmpeneiieHuss  IUCKPETHOM  CIIy4alHOM | pacIpeiesieHUs IUCKPETHOM  CIy4alHOHR
BEJIMYHHBI X, 3aJJaHHOU 3aKOHOM | BEJTMYHMHBI X, 3aJlaHHOU 3aKOHOM
pacnpeneneHus: pacrpeaeieHus:

X 10 | 20 | 30 | 40 X 5 104 15 | 20

p 03 (01 |02 |04 p 01 (03 |02 |04

2) B xopoOke HaxoasTcs 7 KapaHjaiei, u3
KOTOpbIX 4 — KpacHble. Haynauy Gepyt Tpu
kapannama. Kakoil 3akoH pacrpenencHus
UMEET CllydaliHas BEJIMYMHA, O3Hadarouias
YKCJIO U3BJIEUEHHBIX KPACHBIX KapaHaalen?

INPAKTHYECKAS PABOTA Ne 91

Ha3panue npaxkTtuyeckoil padoTbl: Peuienue npakmuueckux 3adad Ha 00paOOMKY YUCIOBbIX

aaHHblx, 6blUUC/IeHUe UX xapakmepucnuk.

Hesanb paGoThl: 3aKkpenuTh HABBIKM BBIYUCIEHHS YHCIOBBIX XapakTepucTtuk [ICB mpu pemenun

MMPAaKTUYCCKUX 3a1a4.
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PesyabTarsl:

Dopmupyemwie 3nemenmut I1K (npogheccuonanvno opuenmuposannoe cooeprcanue):
— TIK 2.3. OcymecTBasaTh cOOp JaHHBIX JJS aHAIM3a WCHOJIb30BAHUS M (DYHKIIMOHHPOBAHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
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 07, ITP6 08, [TPy 02, I1Py 03, I1Py 04, ITPy 12, ITPy 13, ITPy 18.
3HAHUs: GOPMYJBI Ui BBIUMCICHHUS MaTeMaTHYE€CKOrO OKUIaHHS, TUCIEPCUU, CPEIHEro
KBaJPaTUYHOTO OTKJIOHEHHUSI IUCKPETHON CIIy4yallHON BEIMYHHBI;
YMEHHs: BBIUHCIATh MATEMAaTHYECKOE OXKUJAHUE, AUCIEPCHI0, CPEIHEE KBaIpaTU4YHOE
OTKJIOHCHUE TUCKPETHOU CIIy4YalHON BEIUYMHBI.
Xopn padorhi:
CoydaiiHble BEIMYMHBI (JMCKPETHBIE U HETIPEPHIBHBIC) XapaKTEPU3YIOTCSI CBOMM 3aKOHOM Paclpe/IeICHHS.
3amMeTHM, YTO 3TO MCYEPIIBIBAIOIIAS XAPAKTEPUCTHKA B TOM CMBICIE, YTO B 3aKOHE pPacHpeeiICHUs
comepkutcss  Bcsl uHGOpMAalMs O ciy4aiiHOM BenmuuuMHEe. HUKakodW CKOJb  YrOIHO — CIOXHOM
MaTreMaTU4eckol 0oOpabOTKON HaOMI0JaeMbIX 3HAYEHWH CITy4ailHOW BENMYMHBI O HEH HEBO3MOXKHO
MOJTYYUTh CBEJCHUS, HE COZIEpKALMECS B 3aKOHE pacrpeneneHusi. OIHAKO 3TOT 3aKOH 4acTO HEM3BECTEH U
O HEM MPUXOIUTCS CYIUTh Ha OCHOBE KAaKHUX-TO MPUONMKEHHBIX OleHOK. C Apyroil cTOpoHbI, IS
MHOTHX TPaKTHYECKUX 3334 Takas HHGOpMAIHs SBISETCS H30BITOYHOM: JOCTATOUYHO 3HATH JIMIIb
HEKOTOpbIE€ KOJIMYECTBEHHBIE XapaKTEPUCTUKH 3aKOHA PaCIPEICIICHNUS.
[Ipocreiimien, HO OYEHb BaKHON XAPAKTEPUCTUKON ABIISIETCSI MATEMAaTUYECKOE OKUIAaHNUE.
[lyctb, HanpumMep, X - TUCKpeTHas cilyyaliHas BEJIMUMHA PacIpeieeHa [0 3aKOHY:

X X1 X2 ... Xp

P p1 P2 .. Dn

Torna ee mamemamuueckoe oxcuoanue M(X) onpenensercsi paBeHCTBOM

MO() =x1 P1tx2 P2t...t X, pa.

OOpaTuM BHUMaHME Ha TO, YTO XOTS KOHKPETHbIE 3HAUEHUS BEIUYMHBI X SBISIOTCS CIy4allHbIMHU,
MaTemaTtuuyeckoe oxxuganue M(X) ciydaliHbIM HE SIBISETCS.

[lycth, HarpuMep, UCIBITAHUE COCTOUT B OPOCAaHMM UrpalibHOrO KyOuka. IlockoibKy BblmageHue
KaXIOW TpaHH paBHOBO3MOXKHO, Pi=1/6. CremoBarenbHO, MareMaTHYeCKOe OXHIAHHE 4YKCIIa
BBINABIINX OYKOB PaBHO

MX)=16(1+2+3+4+5+6)=21/6=35.

Yucno, 0aM3K0e K 3TOMY, HOJIYYMTCS, €CIU peajbHO OpocaTh KyOMK MHOIO pa3 M IOJCUUTATh
CYMMY OUYKOB, JIEJIEHHYIO Ha YHCIIO OPOCKOB.

Matematuueckoe OXHUAAHME U CpelHee apU(PMETHUECKOEe CIIy4allHON BEJIMYUHBI - Ba)KHBIE
XapaKTEPUCTUKHA 3aKOHA paCIpeleNIeHHusl, HO, 3Has TOJIBKO MX, Mbl HMEEM e€Ile BecbMa
OJIHOCTOpPOHHEE TpejcTaBieHre o HeM. He sicHO, HanmpuMep, KaK BEJIMKH MOTYT OBITh OTKJIOHEHHS
3HAQYEHUM BEJIIMYMHBI OT DJTHUX XapakTepUCTUK. Benp OAHO M TO K€ 3HAYCHUE CPEIHEro
apu(pMETHYECKOr0 HaOI0JaeMbIX 3HAYCHUN MOXKET MOJYYUTHCS KaK B CIydae, KOTJa Bce 3HaYCHUs
HAXOJATCsl BOJM3U CPEAHEro, TaKk U B CIIydyae CKOJIb YTOJHO OOJBIIMX OTKIOHEHHH OT HEro B
CTOPOHY OOJIBIIIMX ¥ MEHBIIUX BETUYHH.

Jlnist TOro 4yToOBI XapakTepU30BaTh B CPEJHEM BEIMUYMHBI TAKUX OTKJIOHEHUH, BBOAMTCS €Ie OJUH
BAJKHBIM NTapaMeTp 3aKOHA PACIIPEEIEHUS, HA3bIBAEMbIN AUCIIEPCUEN.
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Jlucnepcueii (paccesHHEM) ITUCKPETHOM CIIy9allHOW BETWYMHBI HA3bIBAIOT MaTeMaTHYECKOE
OXKXWJAaHUC KBaJipaTa OTKIIOHCHUA CJIY‘-IEIFIHOﬁ BCIIMYMUHBI OT €€ MaTEMATUYCCKOI'O OKUJaHHW A

D{X) = M[X- M(X)]’.

Tak ke Tucrnepcuio MO>KHO BBIYMCIUTE | 110 (hopmyie:

D{X) = M(X°)- [M(X)]?,

T. €. KaK pa3HOCTh MaTeMaTHYECKOTO OXUAAHMS KBaJpaTa 3HAYCHWH CIy4alHOW BEIHYMHBI U
KBajipaTa € MaTeMaTUYeCKOTO OKUAAHUS.

Jlucriepcusi CyMMBbl JIBYX HE3aBHUCHMBIX CIyYalWHBIX BEJIMYUH paBHA CyMME IUCIEPCUH 3THUX
BEJIMYMH:

D(X+Y) = D(X) + D(Y).

MHorue ciaydaiiHble BEJIMYMHBI, BCTPEUAOIIMECS HA MPAKTUKE, UMEIOT pa3MepHoCcTh. Hampumep,
BEJIMYMHBI, KOTOPBIE BCTPEYAIOTCS MPU PA3JIMYHBIX U3MEPEHUAX. Toraa, eciii, CKaXeM, CirydaiHas
BEJIMYMHA U3MEpsieTCs B METpax, TO AUcCIepcHst OyJAeT UMETh pa3MEepPHOCTh M, [TosTomMy BBOUTCS
ellle OJJHA XapaKTepUCTUKA, Ha3bIBAEMasl CPEOHUM K8AOPAMU4ecKumM OMKIOHeHueM, 0003HAYAeTCs:

o =,/D(X) . ee pasMepHOCTb COBIAIAET C PA3MEPHOCTHIO CAYYalHON BETMYMHEI.

[Tpumep.

IIyctb X — 49HCIO OYKOB, BBIMAJAIOMIMX TPU OJHOM OpocaHWU WrpajlbHON KocTu. Haiitu
JUCIIEPCUIO CIyYalHOM BeIMYUHBI X.

Pemenue:

ciy4yaiiHasi BenmuyuHa X — YUCJIO OYKOB MpHHUMAET 3HaueHus 1, 2, 3, 4, 5, 6. CoctaBuM 3aKoH €&

pacrpeneneHus:
X; 1 2 3 4 5 6

- |1 1 |1 1 1 |1

' 6 6 6 6 6 6

Torma e€ MaTeMaTHYECKOE OXKUTAHUE:

M(X)= 1~1+2~l+3~l+4-1+5-1+6-1=3,5.
6 6 6 6 6 6
Haiinem oTkjoHeHus I X1, X, ..., Xe.
x1°=1-3,5; x,°=2-3,5; x3°=3-3,5; x4°=4-3,5; x5°=5-3,5; x5°=6-3,5.
Brrancium aucnepcuro:
D(X) :%((1—3,5)2 +(2-35)2+(3-3,5)2 +(4—35)2 +(5-35)% + (6—35)%) = %

3aoanus 013 camocmoamenbHo20 peuleHus:
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1 BapuanT 2 BapuaHT
1) Monery nox6pacsiatot 7 pa3. Haiitu 1) UrpanpHyio KOCTb OAOpOCHIH S pa3s.
MaTEeMaTUYECKOEe 0KUJIaHHUE, TUCTIEPCHUIO Haiitu Matematuueckoe 0XuaaHue,
Yrcia MosiBIeHui repoa. JIMCTIEPCHUIO YUCIIa HEBBIMAICHUSI €IUHHULIBIL.
2) Haiitn matemaTrdeckoe OXugaHue u 2) Haiit MmaTemaTrdeckoe OXxXugaHue u
JUCTIEPCHIO CITYYaiiHOM BEJTMYMHBI, JIMCTIEPCHIO CITyYailHON BEJIMYMHBI,
3aJlaHHOM TabNuLel pacipeieieHHs: 3aJlaHHOM TabyuLel pacrpeneeHHs:

X 113|467 X 21-1)10(11) 2

p 01/01/03({04|0,1 p 01/02|03(0,3|0,1
3 BapuaHT 4 BapuaHT
1) Halitn MaremMaTuueckoe 0XKHIaHHUE U 1) Haiitn MaTemMaTnueckoe 0XKHIaHUE U
JUCTIEPCHIO CITYYaiiHOM BEJTMYMHBI, JIMCTIEPCHIO CITyYailHON BEJIMYMHBI,
3aJlaHHOM TabyMLEel pacipeneneH s : 3aJlaHHOM TabynLEel pacipeieaeHus:

X 114 |7 |10]13 X 1123|415

p 01/0,1{03({04|0,1 p 0,15|0,17/0,35(0,21|0,12
2) Monety noaopaceiBaroT 6 pas. Haiitu 2) Monery noaopaceiBaroT 5 pas. Haiitu
JUCIIEPCHUIO U CPEIHEE KBAAPAaTUUECKOE JUCIIEPCUIO U CPEHEE KBAAPATUUECKOE
OTKJIOHEHME CIIy4alHOW BEJIMYUHBI X — OTKJIOHEHME CIIy4aliHOW BEJIMYUHBI X —
BBIMA/ICHUS «PEIIKI. BbIMAaIeHUs repoa.

IMPAKTUYECKAS PABOTA Ne 92
Ha3zBanmne npakTuueckoii padorbl: Onpeodenenue KOMIIEKCHO20 4ucida. Bwinonnenue onepayuti
HAaO KOMNJIEKCHbIMU YUCIAMU 8 dlleedpaudeckou ghopme.
Hean padoTel: HayduThes BRIMOTHATH AEUCTBUS HAJl KOMIUIEKCHBIMHU YHCJIAMH B alreOpandeckoit
dbopwme.
PesyabTarnl:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— TIK 2.3. OcymectBasaTe cOOp JaHHBIX JUIsl aHAIW3a UCIHOJIb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX CPEJICTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: 11Py 11.
3HAHMS:
— TloHATHE KOMIUIEKCHOTO YHCIA.
— Omnepanuu HaJ KOMIUIEKCHBIMHU YHCIIaMH B alireOpandeckon popme.
yMeHusi: BeraucieHne cyMMbl, pa3HOCTH TIPOU3BEICHUSI U YACTHOTO KOMITJIEKCHBIX YHCEN B
anrebpandeckoit popme.
Xoxa paboThI:
KoMmmieKCHBIMM YHCJIAMH HAa3bIBAIOTCS YKMCIIA BUJA a+bi, ryie a u b - 1elicTBUTEIbHbBIC YHCIa, a
YHCIIO0 |, OTpeesieMoe PaBEHCTBOM i =1, HA3bIBACTCSI MHUMOM €IMHUIICH, €CITU JIJISl OTUX YUCEIT
TIOHSATHSI PABEHCTBA U JICHCTBUS CII0)KEHUS U YMHOKESHHSI OMIPEIEICHBI CIEAYIONUM 00pa3oM:
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1) nBa KOMIUIEKCHBIX YUCIA a +bji U a,+b,i HA3BIBAIOTCS PAGHbIMU, €CIIH a, =a, Y b, =b,;

2) cymmoll NBYX KOMIUICKCHBIX YHUCET a +bji U a,+b,i HA3bIBaCTCd KOMIUIEKCHOE YHCIIO
(g +a;)+ (b, +b, )i;

3) npouseedenuem MBYX KOMIUICKCHBIX YHCEIl a +bji U a, +b,i HA3bIBACTCS KOMIUIEKCHOE YHCIIO
(2,3, —byb, )+ (agb, +a,by )i
3anuch KOMIUIEKCHOTO YHWCa B BHJE Z =a+bi Ha3pBaeTcs anreOpandeckor ¢GopMoH 3amucu
KOMILJIEKCHOTO YHCIIA.
JIeCTBUTENBHOE YHCIIO & HA3bIBAETCS JEHCTBUTEIBHOM YacThlO0 KOMIUIEKCHOTO ynucia Zz =a+bi, a
IIEVCTBUTEIBHOE YUCIIO b - MHUMOM 4acThIO.

KommuiekcHoe uwmciio a—Dbi  Ha3piBaeTCsi KOMIUICKCHO COIPSIKEHHBIM € 4ucioM a+bi u

obo3Havaercs z,T.e. Z=a-+bi=a—bi.
KommnekcHeie unciia Buga a+bi u —a —bi Ha3pIBatOTCS MPOTUBOIOJI0KHBIMHU.
PaccmarpuBas ewiuumanue W Oenenue KOMIUIEKCHBIX YHCeNl Kak JieficTBusA, oOpaTHbIe
COOTBETCTBEHHO CJIOKEHUIO M YMHOXKCHHIO, IIOJIy4aeM IIpaBWia BBIYMTAHUSA U JIE€JICHUS
KOMILUIEKCHBIX YHCEIL:

(ag +byi)—(az +byi) = (8, —ap )+ (b~ b, ) ;

a+hbi _aa+bb, ah —ab, i

a,+bi  aZ+b? a;+bs

IIpumep 1.
Boimonsuts aeiictsust: 1) (4+2i)+(L+5i); 2) (3+5i)—(6+3i).
Pemrenne. 1) ITo npaBmity ci10KeHHs KOMIUIEKCHBIX YHCEI MOITYYUM
(4+2i)+@1+5i)=(4+1)+(2+5)i =5+7i.
2) Io npaBniTy BEIMUTaHUS KOMIUIEKCHBIX YHCEI MOTYYHM
(3+5i)—(6+3i)=(3-6)+(5-3)i =—3+2i .
IIpumep 2.
BoimonHuTs aeiictsust: 1) 2i-3i;2) (2-3iX2+3i); 3) (5-4i)3+2i).
Peurenne. 1) 2i-3i =6i° = -6
2) (2-3i)2+3i)=4-9i =4+9=13;
3) o npaBmITy yMHOKEHHUST KOMITIEKCHBIX YHCEIT TOIYIUM
(5-4i)3+2i)=[5-3-(-4)-2]+i[5-2+3(-4)]=23-2i .
MO’KHO TPOM3BECTH YMHOXEHHE 110 ITPAaBUITy YMHOKCHHUSI MHOTOUJICHOB:
(5—4i)3+2i)=15+10i —12i +8 = 23— 2i .
IIpumep 3.
i Y i
Pemenue. 1) YMHOXUB eTMMOE U ICJTUTENb HA | , TOTY4UM

2 2 2i 2.

1 i 3
Bemmonnuts peifcteust: 1) 5 2) ) Ll ; 4) 2-3

3i 3 -3 3
2) YMHOXKaEM JACIIUMOC U OCIIUTCIIb HAa MHOXKHNTCIIb, COHpSI)KCHHLIﬁ ACIIUTCIIIO!:
1 1-i 1-i _1-i_1 1.

1+i @+ia-i) 1-i2 2 2 2
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) L4i_ @Q+i)a+i) 1+2i+i% 20
1-i @-i)i+i) 1-i2 2
) 2-3i  (2-3if4-5i) 8-10i—12i+15i® —7-22i _ 1 22
4450  (4+5i)4-5i) 16+25 o4 4 s
IIpumep 4.

Boeruncnuth (1+ i)8 :

Peurenne. Vcnonbays cootHomenue (1+ i)2 =2i, monyunm (1+ i)8 = [(1+ i)z]4 = (2i)4 =16i* =16.
3ajanus 1J151 CAMOCTOATEIBLHON padoThI

1. Bomonnure pedctBus: 1)  (3+i)+(-3-8i); 2) (5-4i)+(7+4i); 3) (-6+2i)+(-6-2i); 4)
(0,2+0i)+(08-11i); 5) (2—3i)+(5+6i)+(7374i)' 6) (1—i)—(7-3i)—(2+i)+(6-2i).

2. Brruucnure: 1) i°+i204+i%0 4% 4%, 2) i+i2+i%+i%+i° 3) it it ittt ,4) i-i2.i%.0%; 5)
1 6) L, 1. 1t
3 FERETERITEN

+*7
P i® it

3. Bemonnure peiictBust: 1) —iv5-4iv5; 2) (5-3i)-2i; 3) (3+4i)3-4i); 4) (5+3i)2-5i); 5)

(-2-iY1+i); 6) 4+2i+(-1+6iX6—i); 7) (3—2i)\5+4i)—7i+1; 8) (__§|j(;' gj 6) (0,2-03iX0,5+0,4i).

4. Bemonnure aeictsus: 1) __; 2) __; 3) i_ 4) i g" 5) (- 32')(22+'), 6) G 2_)‘(*23i ok
—1 1 +1 =21

(3+2i)2-i) - ;8) a+hi. gy a+b|)(b+a| : 10) J5+i . £ 11) 1=3 4i+1- 19y axbi a-bi
(2+3i)1+i) ~ a-bi b— V5 -2 i—2 31 a—bi a+bi

5. Pa3ioxure Ha KOMIUIEKCHBIE MHOXHUTEIU: 1) m?+n?; 2) 4m?+9n?; 3) 2 —+— ; 4) m+n; 5)
2+\@, 6) 1+sin? a, 7) 3.
) 3
6. Bommcmnre: 1) @-if%; 2) @+if"; 3) (-“;J?] . 4) [72 ZJ 5) @si)?; 6) (-i)%; 7)

2

IMPAKTUYECKAS PABOTA Ne 93
HazBanue mnpakrtuueckoii padorel: Buinonnenue onepayuil HAO KOMHIAEKCHbIMU YUCIAMU 6
mpu2oHomMempuyeckotl ghopme.
Hens padorbl: HayuuTbcs  BBINOMHATH JACWCTBHS HAJ KOMIUIEKCHBIMM — 4YHMCIaMH B
TPUTOHOMETPHUECKON (hopMe.
Pe3yabTarsl:

Dopmupyemovie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTh cOOp TaHHBIX IS aHATU3a UCIONIL30BaHUS M (PYHKIIMOHUPOBAHUS
MPOrpaMMHO-TEXHUUYECKUX CPEACTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuwie: 1Py 11.
3HAHMS:
— IloHsiTHE KOMILIEKCHOTO YHKCa.
— Omneparnuu Ha/l KOMIUIEKCHBIMU YHCIIAMH B TPUTOHOMETPUIECKOH (hopMme.
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yMeHHs1: Bpruncienue cymMmmbl, pa3HOCTH NPOU3BEJCHHUS U YACTHOTO KOMIUIEKCHBIX YHCEN B
TPUTOHOMETPHUYECKOU (hopMme.
Xon paboThl:
Yucno Buga z = a + i3, rae a, 5- AeiicTBUTENBHBIC YNCIIa, ai- MHUMAs eIUHHUIA, OIpeersieMast
paBeHCTBOM: (2 = —1, Ha3BIBAETCSA KOMNIEKCHBIM YUCIOM. (- IEACTBUTENBHAS YaCTh KOMILIEKCHOTO

qucia, ﬁ- MHHMas 94aCTb KOMIIJICKCHOT'O 4YHCJIa.

MoyiieM KOMIUIEKCHOTO uncia z = a + if :|z| = \/a? + B2

3anuce KOMILJICKCHOTO YuClia B BUAE Z = a + ib Ha3pIBaeTcs anreOpandeckoil popMoit 3amucu
KOMIUTEKCHOTO yKcina. Yacto ObiBacT ymobOHa japyras (popMa 3alicid KOMIUIEKCHOTO Yucia. I1ycTsh
z=a+ bi,r =|z| =Va? + b?u@ = argz. Toraa no onpeaeIcHNI0 apryMEHTa HMECM:

a a

VaZ + b2 cose == a=r1cosg
] b = ) b = {b = rsin¢@
ksmq)—m sing = -

Ortcrona nonyyaercst Z = a + bi = r(cos ¢ + ising)

Takast popma Has3bIBa€TCAs TPHUTOHOMETPUYECKOM (HOPMOIA 3alMCH KOMIUIEKCHOTO umcia. Kak
BUJIHO, JUIS TOTO, YTOOBI MEPEUTH OT anreOpamdeckoil (OPMBI 3alMCH KOMILIEKCHOTO YHCiIa K

cos @ =

TPUTOHOMETPHUYECKOU (hopMe, HYKHO HAMTH €ro MOAYJIb M OIMH U3 apTryMEHTOB.

Hpumep 1 : 3amucats uncio z = 1 — +/3i B TpuronoMerpudeckoii popme.

’ 2
Haiiném Moxyib storo uucia:|z| = |12 + /3" = 2 ApryMeHT JaHHOTO YMCIa HAXOMUTCS H3

1

cosp =<
CUCTEMBI 3
sing = — >

. T
3HAYMT, OJMH U3 apryMeHToB urcna z = 1 — v/3i paBen — e

[Tonyuaem: z = 2 (cos (— g) + isin (— g))

yMHO)KeHI/Ie, JCICHHUC, BO3BCACHHEC B HaTypaJ'ILHYIO CTCIICHb W MH3BJICUCHUC KOpH}I n3
KOMIIJIEKCHBIX YMCEJ B TPUTOHOMETPHUECKON (hopMe ONpeAeIOTCS CIeIYIOIUM 00pa3oM:

ecmn Z; =R (COS¢y +isSingy), z, =r,(COS @, +iSing,) . 1o

1) 232, =1, (cos(ey +@,) +isin(g +@,)) ;

Zl rl - -
2 2
eciu Z=r(Cos @+ising), ne N o

3) 2" =r"(cos(ng) +isin(ny)) ;

+2zk . . @+27k
4) Uz =Ur| cos L5 1isin 2228 | k=0,1,2,..n-1
n n '
B oTBeT 3anmchIBalOTCS TJIaBHBIC 3HAUCHUS ApPTYMCHTA MOJIYYCHHOTO pE3yJibTaTa, 3aKIIFOYCHHBIC
B IIPOMEKYTKE (—7T VT ] .

[Tpumep 2. BeinmonHuTh 1eHCTBUS HA/L YMCIaMU B TPUTOHOMETpUUECKOi popme:
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a) Z1 " Z;0) j—l; B) 2,°, eciu z; = 3(cos75° + isin75°) u z, = 2(cos15° + isin15°)
2
a)z, - z, = 3(cos75° + isin75°) - 2(cos15° + isin15°) =
= 6 (cos(75° + 15°) + isin(75° + 15°)) = 6(c0s90° + isin90°) = 6i

zy _ 3(cos75°+isin75°) _ 3 o 1co o o L
0) Z,  2(coslso+isinis®) _ 2 (cos(75° — 15°) + isin(75° — 15°)) =
3 . 31 V3)\ 3 3vV3,
_E(cos60 + isin60°) _§<§+7l> _Z-I_Tl

B)z,°% = (2(cos15° + isinlS"))6 = 2%(cos(6 - 15°) + isin(6 - 15°)) =
= 64(c0s90° + isin90°) = 64i
Hpuwmep 3. Haiitu V-16
[IpencraBum B TpUroHOoMeTpuueckoit popme — 16:

Haiiném Moayis storo uncina:|z| = /(—16)? + 02 = 16 ApryMeHT JaHHOIO YKCIIa HAXOIUTCS U3
16

Cosp =——= -1
CUCTEMBI o
sing=—=0
? =1
3HAYUT, OAMH U3 APTYMEHTOB 4KCia Z = —16paBeH 1.

[Monyuaem: z = 16(cos 1 + isinm).

Haiinem xopeHs: ‘{/—1621/16(cos T + isinm) = 2 (cos%znk + isin LGk)

Haiinem paznuyHbie KOpHU:

n+0 . w+0 T T V2 2 ]
k—O:zO—Z(cos 2 + isin 2 )—2(cosZ+lst)—2<7+l7)—\/§+l\/§

n+2n | mw+2m 3m .. 3w V2 A2
k=1=~zl=2<cos + isin 2 >=2(cosr+lsm7>= —7+17

=—V2+ V2
T+ 41 , 7T+47l')=2< 51 5n)=2<_ﬁ_iﬁ>

k=2=2z,=2 (cos + isin 2 cosT+ isinT

=—V2-iV2

k=3:>z3=2<cos + isin cosT+isin— =

T+ 6m n+6n):2( 7n 7:)_2<\/§ ﬁ)

=2 -i2

3agaHus AJ151 CAMOCTOATEIbHOM padoThI:

Bapmnanr 1 ‘ Bapwanr 2 ‘ Bapuanr 3

1. Haiitu cymMy, pa3HOCTb, IPOU3BEICHUE U YACTHOE KOMIUIEKCHBIX YU CEII

1. BIMOTHUTE ACUCTBUS HAJ YUCIIAMU B TPUTOHOMETPUIECKOH opme:

VA
a) Zy * Z; 0) i; B) Zp"
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7z, = 2(cos5° + isin5°)
z, = 3(cos40° + isin40°)

n=3

7z, = 2(cos15° + isin15°)
z, = 10(cos105° + isin105°)
n=3

7z, = 5(cos160° + isin160°)
z, = 2(c0s20° + isin20°)

n=6

2.BBITIONIHUATE  JIEHCTBUSL B TPUTOHOMETPUYECKOW (GoOpMe U TPEACTaBUTH pPE3yiIbTaT B

TPUTOHOMETPHUECKOH U anredpanyeckoit popmax
. —4 3
( 1-i ) (2\/5 — 2i>
A V3 +i
3. HaiiTu 3HaueHus KOpHEi

VT

((V3-i)(-1+ i))6

V81 V8i

ITPAKTUYECKAS PABOTA Ne 94
Ha3panme mnpakTuyeckoid padoTbl: Peuwenue KAOpAmHuIX YPAGHEHUU C OMPUYAMenrbHbIM
duCKpl/lMl/lHaHn’ZOM.
Iens pabomur: Hayuntbes pelath KBaJpaTHbIE YPaBHEHUS C OTPULATENbHBIM JUCKPUMUHAHTOM
PesyabTarsl:

Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— TIK 2.3. OcymectBnsaTs cOOp TaHHBIX IS aHATW3a UCHOJb30BaHUS M (PYHKIIMOHUPOBAHUS
MIPOrpaMMHO-TEXHUUECKUX CPEACTB KOMIIBIOTEPHBIX CETEH.
memanpeomemnsie. MPIT 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemmnuvie: 1Py 11.
3HAHUA:
— TloHsiTHE KOMITJIEKCHOTO YUCJa U ONepalvid HaJl HUMHU.
—  @opMyIbl ISl HAXOXKACHUS KOPHEN KBaIpaTHOTO YpaBHEHHS.
yMeHus: Penienre KBaJpaTHbIX YPAaBHEHUI C OTPULATENbHBIM TUCKPUMHUHAHTOM
Xon pa0doThI:
Coaep:xanue padoThbi:
KBaJpaTHBIM ypaBHEHHEM Ha3bIBaeTCs ypaBHeHHe Buaa: ax? + bx + ¢ = 0, B obwieM ciydae s
ero pelnreHys HeoOX0IMMO BBIYHMCIIUTH JUCKPUMUHAHT 1o Gopmysie D = b? — 4ac v HalTH KopHH:
—b =D
2a
Eclu IMCKPUMHHAHT OTPHUIATEIBHEIH, TO HEOOXOAMMO ydecTh, uTo V—1 = i.

X1,2 =

ITpumep 1.

Ha MHOXeCTBe KOMIIEKCHBIX YHCEI PEeIIUTh KBAJPaTHBIC YPABHECHUS:
a)x2+1=0;6)5x2+3x+1=0.

Pemenue: @) x2 + 1 = 0, T.K. 3TO HEMOJHOE KBAPATHOE YpaBHEHHE, TO
xt=-12x,=t/-12x,=34V-1>x, = +i.
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0) 5x% + 3x + 1 = 0. [l peleHns 5TOro ypaBHEHUs BHMUCIUM JUCKpUMUHAHT D = b% — 4ac =
32—-4-5-1=-11<0, torma VD =+—-11=+11-vV/=1=+11i. A KOpHH KBaJpaTHOro

ypaBHeHMs HaiaEM 1o Gopmyie x; , =

—b+VD _ —3+VI1i _ —-3+V11li _ -3 n Vi1i
2¢ 25 10 10— 10"

AHaNOrHYHBIM 00pa3oM, pelaroTcs KBaJApaTHbIE YPaBHEHUS ¢ KOMIUIEKCHBIMU KO3 PHUIIMEHTaMU.

[Tpumep 2.

Ha MHOYeCTBE KOMIUIEKCHBIX YHCEN PEIMTh KBaApaTHOE ypaBHeHue: z2 — 8iz — 15 = 0

Pemenue: Beimumem xosduiuents: a = 1,b = —8i,¢ = —15, torna D = b? — 4ac = (—8i)? —
4:1-(—15)=—-64+ 60 =—4 <0, Torga VD =vV—-4=+V4-V-1=2i. A KOPHH KBaJpaTHOTO

—b+VD _ 8i+2i 8i+2i _ 10i

ypaBHEHHsl HalnéM no Qopmyie: z;, = ” 1 CnenoBatenbHO, Z; = =5 = 51,
8i—2i _ 6i .
Zy = =—=3i.
2 2

33}13]—[1/151 JUIS1 CAMOCTOATEIbHOM paﬁoTbI

Pemnre ypaBHeHus:

~N O OB W DN

x24+16=0
x2—=2x+4=0
x2—6x+10=0
Ax? +4x+5=0
x*+16=0
.z2—iz+2=0

22— (B+2)z+6i=0
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