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PELIEH3UA

HA MeTOAUYECKHEe PEKOMEHIAIUHU M0 MPOBEIEHUI0 MPAKTUYECKUX PadoT
co cryaeHTaMu 1 KypcoB no qucuuiinae «MaremaTtuka», COCTaBJICHHbIE
npenoaasareasavmu FOYpI'TK

Hacrosiime merogumveckne peKOMEHIAlMM paccyuTaHbl Ha 187 4acoB u
npeanoiaraioT GOPMUPOBAHKE Y CTY/ICHTOB YMEHUI U HABBIKOB, OCHOBAHHBIX Ha
3HAHWM BOKHEHIHNX (HaKTOB, MOHATHN, MATEMAaTUYECKUX 3aKOHOB U TCOPH.

MeTtoanueckue peKOMEHIallud BKJIIOYAIOT B CeOsl MepeyeHb MPAKTUYECKUX
paboT, TpeOoBaHMs K OG(OPMIIECHUIO OTYETOB, KPUTEPUM OLICHUBAHUS TPU
BBITIOJTHEHUU PaboT, coJiepkaHue padoT.

B conepkanuu mpakTHYECKUX pabOT YETKO MPOCIEKUBAIOTCS IEIH U XOJ
paboOThI, TaHBI KOHTPOJIBHBIE BOIIPOCHI.

bosbiioe BHUMaHUE B METOJIMYECKUX PEKOMEHAIUSAX yIIeNIeHO pa3paboTke
TpeOOBaHMI K YpPOBHIO OBJIAQJACHUSI CTYJICHTaMHU 00s3aTEILHOIO0 MHUHHUMYMa
cojiep>kaHusi 00pa3oBaHUS.

JlaHHBI  BapuaHT METOAUMYECKMX PEKOMEHJIAMKW 10 MPOBEACHUIO
MPaKTUYECKUX padOT pa3paboTaH Ha JOJKHOM METOJIUYECKOM YPOBHE U MOXKET
OBITb PEKOMEHJOBAH JUIsi TOATOTOBKM  BBIMMYCKHUKOB  CIEIUATBLHOCTEH

TEXHOJIOTUYECKOT0 MPOQHUICH.

Peniensenrt:
[IpenosaBarens BeicIIEN
KBaJTM(HUKAITMOHHON KaTeropuu
, /
«tOxHO-Ypansckoro 7d
P l]- Y H.P\ Benoga
MHOTONIPO(UIBHOTO KOJIIEKa»
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1. NOSACHUTEJIBHAS 3AITUCKA

Mertoanyeckie  PeKOMEHJAIMM [0  BBIIOJHEHUIO  NPAKTHYECKuX  pabor 1o
o0meo0pa3oBaTeibHOM  TUCHUIUIMHE «MareMaThkay IpeaHa3HaueHbl Uil  O0yJaromuxcs
cnenuanbHocTd 08.02.13 MoHTa)k M IKCIUIyaTalsl BHYTPEHHUX CAHTeXHUYECKHUX YCTPOHCTB,
KOH/IMIHOHUPOBAHMUA BO31yXa M BEHTHJIALUH TEXHOJOTHYECKOTO HPOQHIIS, Y4acTBYIOUICH B
peamuzanuu PenepanbHoro npoekra «lIpopeccuonanurer».

[IpakTHyeckue 3aHATUS SBISIOTCSA BaXKHBIM 3JIEMEHTOM 00111€00pa30BaTeIbHOMN AUCHUILINHBI.
B npouecce BbIOMHEHHUs MPAKTUYECKUX PabOT, 0Oydyaromuecss CUCTEMAaTU3UPYIOT U 3aKPEIUIAIOT
[I0JIyYEHHbIE TEOPETUUECKUE 3HAHUS, PA3BUBAIOT MHTEIUICKTYyallbHbIE U TPO(EeCCHOHAIbHBIE YMEHNH,
(bOpMHPYIOT AIIEMEHTHI KOMIIETEHIUH OyIyIINX CHEIMAINCTOB.

Paboueii nmporpamMmMoii 0011e006pa3zoBaTenbHON TUCIHUILIMHBI «MaTteMaTukay mpeaycMOTPEHO
BbINoHEHHE 94 mpakTH4YecKUX paboT, KOTOPbIE HAPABJICHBI HA JIOCTHKEHUE CIIEAYIOIINX 1eei:

— obecneyeHue CHOPMHPOBAHHOCTH MPEIACTABICHUNA O COLMANBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (paKTOpax CTAHOBJICHHSI MAaTEMATUKU;

— o0ecnieyeHre cHOPMHUPOBAHHOCTU JIOTUYECKOI0, aIrOPUTMHUYECKOIO U MATEMaTHYECKOIro
MBILLICHHUS;

— obecrnieyeHne chopMUPOBAHHOCTH YMEHUH NMPUMEHATH [OJy4YEeHHbIE 3HAHUS MPH PELICHUU
pa3IMyYHbIX 33]1a4;

— o0ecrieyeHne CcPOPMUPOBAHHOCTH TMPEACTABICHHM O MaTEeMaTHKE KaK 4YacTH
00I1IeYeTIOBEYECKON KYIbTYPbI, YHUBEPCATIHHOM SI3bIKE HAYKH, TO3BOJISIONIEM ONKCHIBATH M U3y4aTh
peaibHbIE MPOLIECCHI U SBJICHUS.

Beinonnenue npaktuyeckux padoT AUCUHUILIUHBI «MaremaTuka» 00ecrnednBaeT JOCTHKEHHE
CIIEAYIOIINX Pe3yIbTaTOB O0yUESHHUS:

JAUYHOCHIHBIX

— JIP 24. ToOTOBHOCTb K aKTHBHOH JI€ATENIbHOCTHM TEXHOJOTMYECKOW M COLMAIBLHOM
HaNpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIBHO BBIMOIHATh
TaKyl JESTEIbHOCTD;

— JIP 25 wuHTepec K pa3iIuuHbIM cdepaMm TpoPecCHOHATBHON JESTEIHHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIM BbIOOp Oyayiied mpodeccuu M pealn3oBbIBATH COOCTBEHHBIE
KU3HEHHBIE TUIAHBI;

— JIP 26 rOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO ¥ CaMO0Opa30BaHUIO HA MPOTSHKEHNUHN BCEH
KU3HU.

MemanpeomenHpix:
VHUBEPCANbHBIX Y4eOHbIX NO3HABAMENbHBIX 0eUCMBULL:
— MPII 01 camocTosaTensHO GOPMYITUPOBATH M AKTyaIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€e BCECTOPOHHE;
— MPII 02 ycranaBiuBaTh CyIIeCTBEHHBIN MPU3HAK WIM OCHOBAHHUS JUJIsl CDABHEHUS,
Kiaccuukanuu u 0600IICHHS;
— MPII 03 onpenensTh 1enu 1eITeIbHOCTH, 33aBaTh
— TapaMeTpbl U KPUTEPUH UX JTOCTH)KEHUS;
— MPII 04 BBIABIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B
— paccMaTpHUBaeMbIX SIBICHUSX;
— MPII 05 BHOCHUTH KOPPEKTUBHI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LeJISIM, OLICHUBATh PUCKHU IIOCIIEACTBHN JEATEIBHOCTH;
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MPII 07 BnaseTs HaBBIKAMU Y4eOHO-HCCIIETOBATEIHCKOW U TPOSKTHOM JIEATEIBHOCTH,
HaBBIKAMH Pa3pelIeHUs MpooieM;

MPII 08 crnocoOHOCTH ¥ TOTOBHOCTH K CAMOCTOATEIBHOMY IIOMCKY METOAOB PELICHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJI0B [MO3HAHUSI;

MPII 12 BBISBASATH NPUUUMHHO-CIEACTBEHHBIE CBSI3HU U aKTYalIM3UPOBATH 3a/1a4y, BbIJIBUTATh
TUTIOTE3Y €€ PelIeHUs, HAXOIUTh apTyYMEHTHI JIJIsl JJOKA3aTeIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh apaMeTPhbl U KPUTEPUH PELICHUS;

MPII 13 ananu3upoBaTh MOIYYEHHbIE B XO/€ PEILICHUS 3a1a4M PE3YJIbTaThl, KpUTUUECKU
OIICHUBATDH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

MPII 16 ocymiecTBISITh IIEICHANPABICHHBIN MTOUCK TIEPEHOCA CPEACTB U CIIOCOOOB JACHCTBUS
B IIPO(HECCHOHATILHYIO CPEy;

MPII 17 ymeTs IEpeHOCUTH 3HAHHS B IO3HABATEIBHYIO U MIPAKTUYECKYIO 00JIaCcTH
JKU3HENCATCIbHOCTH;

MPII 18 ymeTs UHTETpUpPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTei;

MPII 19 BeIABUTATH HOBBIE UCH, MPEJIaraTb OPUTMHAIBLHBIE TTOIXO0IbI U PELICHUS;

MPII 21 BnameTs HaBBIKAMH MMOTYICHHSI HH()OPMAIIMK U3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSATENILHO OCYIIECTBIISATh MOUCK, aHATU3, CHCTEMATHU3AIMI0 U UHTEPIPETALINIO
nH(OPMALIUY PA3IMIHBIX BUIOB U (OPM TPEICTABIICHUS;

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OeUCMBULL:

MPK 08 npuHMMaTh L€ COBMECTHON AESITEIbHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH
NEUCTBUS 110 €€ TOCTHKEHUIO: COCTABIIATH IUIaH ACUCTBUM, PACIIPEAEIATD POJIU C YIETOM
MHEHMH yJaCTHUKOB, 00CYAaTh Pe3yJIbTaThl COBMECTHOH paboThI;

MPK 10 npeanarate HOBbIE IPOEKTHI, OLICHUBATh UJIEU C IIO3ULIUN HOBU3HBI,
OpPUTMHAIIBHOCTH, IPAKTUYECKOM 3HAUUMOCTH;

MPK 11 koopuHHPOBaTh U BBIOJIHATH Pa0OTY B YCIOBHSIX PEAIbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

VHUBEPCAILHBLX PE2YIAMUBHBIX OCliCMEULL

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

MPP 09 BnaseTs HaBbIKAMH 1103HABATEIbHOM peduieKCHU KaK OCO3HAHMS COBEPILIAEMbIX
JEMCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIbTATOB U OCHOBaHMIA;

MPP 10 ucnons3oBathk nprueMbl peIeKCuu s OLIEHKH CUTYalluy, BbIOOpa BEPHOTO
pelIeHus;

npeomMemubIx:

I1P6 01 BnageTh npeACcTaBIEHUSIMHU O PO HHPOPMAIIK U CBSI3aHHBIX C HEH MPOIIECCOB B
MIPUPO/IE, TEXHUKE U OOLIECTBE; MOHATUAMH «MHGOpMaLU», «MHPOPMAITTOHHBIN
MIPOLIECCH, KCUCTEMA», KKOMIIOHEHTBI CUCTEMBD) «CHCTEMHBIN 3P PeKT», « MHPpOpMaLMOHHAS
cCHCTeMay, «CUCTeMa YIIPABICHU»; BIIQJETh METO1aMHU MIOMCKA MH(OPMAIHK B CETH
WHTepHeT; yMeTh KpUTUYECKH OLIEHUBATh HH(OPMaIINIO, IOTYYEeHHYIO U3 ceTu VHTepHeT;
XapakTepu30BaTh OOJIbIINE JaHHbIE, TIPUBOAUTH IPUMEPHI HCTOUHUKOB MX MOJIyUYEHHS U
HaIlpaBJICHUs HUCIIOJIb30BaHNUS;

anemenmoe OK u IIK:

OK 01. Beoibupars cnocoObl pemeHHs 3anad4  MpopecCHOHATBHOW —AEATEIbHOCTH
MPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM;
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— OK 02. Hcnonp3oBaTh COBpEMEHHBIE CpPEICTBA IIOMCKA, aHalIM3a. M HHTEPHpPETALUU
uHpopManud U HUHOOPMALMOHHBIE TEXHOJOTMHM, HEOOXOIMMBIE ISl BBINOJHEHUS 3a/1ady
npodeccrnoHaNbHOI 1eATENbHOCTH;

— IIK 1.3. IlpoBoguth u oOpaOaTbiBaTh pE3ylbTAaThl MCIBITAHUN CHUCTEM OTOIUICHUS,

BOJIOCHA0KEHUS, KaHAIU3AI[MH U BOJOCTOKOB IPHU HCIIBITAHUSIX.

Kaxxnas mpaktuueckast paboTa coIep>KUT HOMEp, Ha3BaHUE U 11eJIb paboThl, OpMUpPYEMBIE B
MIPOLIECCE BBINMOJIHEHUS PabOThl 3HAHUSA U YMEHHS, NMPUBOAUTCS PEIICHUE CTaHIAPTHBIX 3a/ad U
3aJlaHus AJIs CAaMOCTOSITENIbHOM pabOTHI.

Kputepun onieHnBaHusI IpaKTUYECKONW pabOTHI:

Oruenka «5» CTaBUTCS, €CJIM BEPHO U panmoHaibHO pemeHo 90%-100% npennaraembix 3a/1aHui,
JONYCTUM | HEel0YeT, HEMCKa)KAIOIUN CYyTH pELICHUS.

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

OueHka «3» cTaBUTCS, €cliv BbIONHEHO 70% mpenaraeMblx 3aJJaHuid, JOMYCTUM | Heover.

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

Xo/1 BbINOJHEHUS] MPAKTUYECKO padoThI

[IpakTuueckue paboThl HEOOXOIUMO BBHITIONHSATH B CIIEIMATIBHBIX TETPAIAX C YKa3aHHEM HOMepa,

TEMBI, I1eJIei paboTHI.
Xo0 pabompbi:

1. Tlo3HaKOMHUTBCS C TEOPETUUYECKUM MATEPUATIOM.

2. Cpenath KpaTKWH KOHCIEKT TEOPETUYECKOrO Marepuana B pabodnx TeTpaasx (OCHOBHBIC
MOHSATHSI, OTpe/iesieH s, GOPMYIIbI, TPUMEPHI).

3. B Terpamsx ans npakTU4ecKuX pabOT BHIIOIHUTH CAMOCTOSTEIBHYIO PaOOTy WM PEUIUThH
HOMeEpa, KOTOpbIE yKa3aHbl B paboTe.

4. Cpatb MpernojaBaTello TeTpaau A NPaKTHUECKUX padoT.

2. IEPEYEHb IPAKTUYECKHUX PABOT

Ne Kou-
HanmeHnoBaHMe NpakTH4YecKoil padoThl BO
padoThI
4acoB

1. [IpakTuueckoe 3anarue 1. JleiicTBUs HaJl MOJOKUTENBHBIMU U
OTpHUIATENILHBIMH YUCIIaMU, OOBIKHOBEHHBIMH U JIECITHUHBIMH IPOOSMHU. 2
JleiicTBUS cO cTeneHsAMHU, (DOPMYITBI COKPAIIEHHOTO YMHOKEHHS.

2. [TpakTuueckoe 3ansatue 2. JInHeHHbIE, KBaJpaTHBIC, IPOOHO-THHEHHBIC
ypaBHEHUS U HepaBeHCTBA. CTIOCOOBI pEIIeHUs] CUCTEM JIMHEHHBIX 2
ypaBHeHUN. CUCTEMBI TUHEUHBIX HEPABEHCTB.

3. [TpakTuueckoe 3anarue 3. Haxoxaenue obaactu onpeseneHus u 001actTu
3HauYeHUH QYHKIHNH, UCClIeJoBaHHe (PYHKIIUA HA MOHOTOHHOCTb, YETHOCTD U 2
OTPaHUYEHHOCT.

4. [IpakTuueckoe 3ausarue 4. [loctpoenue rpaduKkoB JMHEHHOMN, KBaApaTUIHOM, 5
JTPOOHO-pAIIMOHATIBHON (PYHKITUH.

5. [TpakTrueckoe 3anstue 5. [IpocThie MPOIIEHTHI, pa3HbIE CIOCOOBI UX
BbruncieHus. CoxxHble TPOIeHTHI. [Ipo1eHTH B mpodecCHOHaTbHBIX 3a1a4ax 2
TEXHOJOTHIECKOT0 POoduIIs.

0. [IpakTruyeckoe 3ansTue 6. Buapl mnockux Guryp u ux miomazs. [Ipakruko- 9
OPHUEHTHPOBAHHBIE 33J]a4H B KypCce F€OMETPUHU HA MJIOCKOCTH.
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Kou-

Ne HanmeHoBaHMe NpakTHYecKoil padoThl BO
padoThI
4yacos

7. [IpakTnueckoe 3ansTue 7. BelunciaeHue u CpaBHEHUE KOPHEH. 2

8. [Ipaktrueckoe 3anstue 8. [I[peobpazoBaHue BhIpaKEHUN, CONCPKAIINX 5
paguKanbl.

0. [IpakTrueckoe 3anstue 9. [IpeodbpazoBaHue BbIpaKEHUM, COACPIKAIIIX 5
CTENEHHU C PallMOHAJIbHBIMU [10Ka3aTEISIMHU.

10. | Ipakruueckoe 3ansatue 10. [IpeoOpa3oBanue BEIpaXEHUH, COIEPIKALTUX 5
CTENEHHU C AEUCTBUTEIbHBIMU [TOKA3aTEISIMMU.

11. | IIpaktuyeckoe 3andarue 11. Beiuncienue u cpaBHEHUE CTEIIEHHBIX 5
BBIPAYKECHMUIA.

12. | llpaktuueckoe 3anstue 12. MccnenoBaHue CBONCTB M MOCTpOeHHUE rpaduka 5
CTETIeHHON (yHKIINH.

13. | Ipaktuueckoe 3austue 13. Pemenne uppanuoHaIbHbIX YPaBHEHUH.

14. | llpaktuueckoe 3ansitue 14. Pemenue uppaimoHanbHbIX HEPABEHCTB.

15. | [Ipakruueckoe 3anstue 15. McciaenoBanue CBOMCTB M OCTPOCHHUE Tpaduka 5
MOKa3aTeabHON (QYHKIUH.

16. | [Ipaktnueckoe 3anstue 16. Pemenwe noKa3aTelbHbBIX YpaBHEHUN U 5
HEPABEHCTB.

17. | llpaktuueckoe 3ausitue 17. [I[pumeneHnue noka3aTeIbHOM U CTEIIEHHON 5
GyHKIMI B IPUKITAIHBIX 3a7a49aX TEXHOJIOTUUECKOTO MPOQuIIs.

18. | IIpaktuueckoe 3anstue 18. Boruncnenue u cpaBHeHUE J0rapupmMoB. 2

19. | lIpaktuueckoe 3ansitue 19. [I[puMeHeHre OCHOBHBIX MPaBUI 5
norapuMUpOBaHUSL.

20. | Ipakruueckoe 3ausatue 20. [IpeobpazoBanue BIpaKEHUN, COAECPKAIIIX 9
CTETEeHHU U Jorapudmsl.

21. | llpaktuueckoe 3ausatue 21. MccnenoBanue CBOMCTB U oCcTpoeHue rpaduka 2
norapu@muueckor QyHKIUU

22. | llpaktnueckoe 3anstue 22. Pemenue norapudMudeckux ypaBHEHUH.

23. | [Ipaktnueckoe 3ansTue 23. Pemenue norapupMuyeckux HepaBeHCTB.

24. | Ilpaktuueckoe 3ansaTue 24. Pemenue cucreM ypaBHEHUI U HEPABEHCTB C
MIPUMEHEHHUEM Pa3INYHBIX METOIOB.

25. | IIpaktuueckoe 3ansitue 25. Mcnonb3oBaHue CBONCTB U rpa@KOB (YHKITHIMA 2
JUTS peIIeHrs YpaBHEHUN U HEPABEHCTB.

26. | Ilpaktuueckoe 3ansitue 26. [[puMeHeHe MATEMATUUYECKUX METOI0B AJIs 2
pEIIeHUs COJIepPKaTeNbHBIX 3a/1a4 U3 PA3IUYHBIX 00JIacTeil HAYKU U
MPaKTUKHU.

27. | [Ipaktuueckoe 3anstue 27. Onucanne NpoU3BOICTBEHHBIX MPOIIECCOB C 2
MOMOMIbI0 TpaUKOB PYHKINH.

28. | [IpakTtuueckoe 3anstue 28. PagnaHHblid METOI N3MEPEHHUS YTIIOB BPAILLICHHUS U 2

CBSI3b C TPAyCHON MEpOi.




Kou-

Ne HanmeHoBaHMe NpakTHYecKoil padoThl BO
padoThI
4acoB

29. | [Ipaktuueckoe 3austue 29. [[pumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX 2
TOXKJIECTB JJIs1 BBIUMCIICHHS] 3HAUEHUN TPUTOHOMETPUUYECKUX (DYHKIUH 1O
OJTHOI U3 HHUX.

30. | IIpaktuyeckoe 3anarue 30. BoimoaHeHNEe TOXKIECTBEHHBIX PEOOPa30BAHUH C 2
MOMOIIBIO (hOPMYJT IPUBEICHHS.

31. | [Ipaktuueckoe 3anstue 3 1. BoimonHeHne TOXASCTBEHHBIX TPEOOPa30BaHUI C 2
MTOMOIIBIO (POPMYIT CITOKESHHUS.

32. | Ilpaktuyeckoe 3anatue 32. BeinmoiHeHne TOXIECTBEHHBIX TPeoOpa30BaHUi ¢ 2
MOMOUIBIO (POPMYJT yIBOEHHOTO apryMeHTa.

33. | IIpakTuueckoe 3anarue 33. BeinosHeHWEe TOXKIECTBEHHBIX ITPe0Opa30BaHul ¢ 2
MOMOIIIBI0 (HOPMYJT ITOJIOBUHHOTO apTyMEHTA.

34. | Ilpaktuueckoe 3ansatue 34. [IpeoOpa3oBaHue CyMMbl TPUTOHOMETPUUYECKUX 2
(GyHKIUH B IpOU3BEICHHE.

35. | IIpaktuueckoe 3ansatue 35. [IpeoOpa3oBanue mpou3BeIeHUS 2
TPUTOHOMETPUYECKUX (QYHKIIHI B CyMMY.

36. | IIpaktuueckoe 3anarue 36. [IpeoOpa3zoBaHue TPUTOHOMETPHUCCKUX 2
BBIPaKCHU.

37. | Ilpaktuueckoe 3anstue 37. MccnenoBanue CBOMCTB U TOCTPOCHUE TPadUKOB 2
TPUTOHOMETPUYECKHUX U OOpPATHBIX TPUTOHOMETPUICCKHUX (DYHKITHH.

38. | IIpaktuueckoe 3ansarue 38. Mcnonb30BaHUE CBOMCTB TPUTOHOMETPUUECKUX 2
GbyHKIUH B MpodecCHOHANBHBIX 3a/1a4ax.

39. | IIpakruueckoe 3anstre 39. Pemenne ypaBHeHuit Buia Sin X= a u COS X=a.

40. | IIpaktuueckoe 3anstue 40. Pemmenue ypaBHeHuit Buaa tg X=a u ctg x=a.

41. | Ilpaktuueckoe 3ansaTtue 41. OCHOBHBIE METOIBI PEIICHUS
TPUTOHOMETPUUYECKUX YPABHEHHI.

42. | llpaktuyeckoe 3ansrue 42. Pemenrne npocTenX TPUrOHOMETPHUUECKUX 2
HEPaBEHCTB.

43. | IIpaktuueckoe 3ansatue 43. YucnoBas mociieqoBaTeNbHOCTb, BhluncieHue 2
npezena Mmocyie10BaTeIbHOCTH.

44, | Ilpaktuueckoe 3anatHe 44. ['eOMETpUYECKHUM W MEXAHUYECKHH CMBICIT 2
MPOU3BOIHOM.

45, | Ilpaktnueckoe  3ansatue  45. [Ipumenenune OCHOBHBIX  IIpaBHII 2
Qg QepeHIMpOBaHUS.

46. | Ilpaktuueckoe 3ansatue 46. BbluncieHne NPOU3BOAHBIX  OCHOBHBIX 2
ANIEeMEHTAPHBIX (PYHKIIUH.

47. | Ilpaktuueckoe 3ansaTue 47. Beraucnenne Mpon3BOIHBIX CIOKHBIX (PYHKITUH.

48. | Ilpaktuueckoe 3anstue 48. HccnenoBanume ¢GyHKIIMM Ha MOHOTOHHOCTD.
Onpenenenre IKCTPEMYMOB (PYHKIIUH.

49, | [lpaktuyeckoe 3amstue 49. HccnenoBanue GyHKIUH € TTOMOIIBIO 2

IIPOU3BOJHOM.




Kou-

Ne HanmeHoBaHMe NpakTHYecKoil padoThl BO
padoThI
4yacoB

50. | llpaktuueckoe 3anstue S50. DOuU3UUYECKUNA CMBICT  MPOU3BOAHOM B 2
npodeccnoHaNbHBIX 33Jja4aX TEXHOJIOTUYECKOTO MPOQUIIS.

51. | llpaktuueckoe 3anstue S1. Mcnonb3oBaHnue MpOU3BOJHOM ISl HAXOXKJICHUS 2
HaWJIy4lIero peleHys B IPUKIaAHbIX 3aJa4ax.

52. | Ipaktuueckoe 3ansatue 52. Beraucienue nepBooOpa3HoOii sl TaHHOM 2
¢byHKIMN.

53. | Ilpaktuueckoe 3auarue 53. [I[pumenenre UHTErpaia Jjisi BBIYUCICHUS 2
(bu3MYECKUX BEJIUYUH U TUIOUIAICH.

54, | Ilpaktuueckoe 3anarue 54. HaxoxaeHue ypaBHEHU OKPYKHOCTH, Cephl, 2
IJIOCKOCTH. BpIuncnenue pacCTOAHUI MEX1y TOUKaMH.

55. | llpaktuueckoe 3anarue 55. ClnokeHre U BEHIYUTAHUE BEKTOPOB. Y MHOXKEHUE 2
BEKTOpAa Ha YUCJIO. BpIYKCIIEHHE yIila MEXAY JBYMs BEKTOPAMH.

56. | IIpaktuueckoe 3ansatue 56. Beruncnenue CKaasspHOTO IPOU3BEICHUS 2
BEKTOPOB.

57. | llpaktuueckoe 3ansatue S57. KoopauHatsel B mpocTpaHcTBe. [ledcTBUS Han 2
BEKTOpPAMH.

58. | IIpakTuueckoe 3ansatue 58. Mcnonb3zoBaHue KOOPAMHAT U BEKTOPOB MIPU 2
pelIeHUU MaTEMATHYECKUX U TIPUKJIAHBIX 3a7a4.

59. | IIpaktuyeckoe 3anstue 59. OnpeneneHne B3aMMHOTO PACIOIOKEHUS MPSMBIX 2
U IUIOCKOCTEMN.

60. | IIpaktnueckoe 3anstue 60. [IpumeHeHne NprU3HAKOB ¥ CBOMCTB NapalieIbHbIX 2
Y NIEPIEHINKYISIPHBIX MIOCKOCTEN.

61. | Ilpaktuueckoe 3ausarue 61. [leprneHAUKYISIp U HAKIOHHAS K TUIOCKOCTH.

62. | IIpaktuueckoe 3anstue 62. OnpeneneHne pacCTOSHUN MEXKIY NPSMBIMU U
IUIOCKOCTSIMU. BhIunclieHue JBYrpaHHbIX YIJIOB.

63. | [Ipaktnueckoe 3ansTHEe 63. [locTpoeHue kybOa, mapajuienenunena M HX 2
CEYCHMUI.

64. | llpaktuueckoe 3aHsTHE 64. BBIUUCIEHHE OCHOBHBIX DJJIEMEHTOB Kyba U 2
napajuieJenumnesa.

65. | IIpaktuueckoe 3ansatue 65. [loctpoeHune npsAMor U HAKJIOHHOW MTPU3MBI U UX 2
CEYCHMII.

66. | IIpakTnueckoe 3ansATue 66. BolunuciaeHne OCHOBHBIX 3JIEMEHTOB MIPU3MBI. 2

67. | IIlpakTueckoe 3ansaTue 67. [loctpoeHne nupaMuabl U €€ CEUEHUH. 2

68. | IlpakTuueckoe 3anatue 68. BruncieHue OCHOBHBIX JIEMEHTOB MUPAMMU/IBI. 2

69. | Ilpaktuueckoe 3anstue 69. MccnegoBaHue CUMMETPUHM B MHOTOIPAaHHMKAX. 2
[TocTpoeHue npaBUILHBIX MHOTOTPAHHUKOB.

70. | IIpaktnueckoe 3anstue 70. [loctpoenne ycedeHHOM MMpaMUIbl U BEIYMCIICHHUE 2
€€ OCHOBHBIX JJIEMEHTOB.

71. | pakruueckoe 3austue 71. [locTpoenye MUIMHIPA U €0 CeYEHHIA.

72. | Ipakruyeckoe 3ausTHE 72. BBIUNCIEHHE OCHOBHBIX SIEMEHTOB LIMIMHIPA.
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Kou-

Ne HanmeHoBaHMe NpakTHYecKoil padoThl BO
padoThI
4acoB

73. | Ipaxtuueckoe 3anatue 73. IlocTpoeHne KOHYCA M €r0 CEUeHMiA. 2

74. | Ilpaktueckoe 3aHATHE 74. BEIUNCIIEHNE OCHOBHBIX 3JIEMEHTOB KOHYCA. 2

75. | IIpaktueckoe 3aHaTHE 75. BEIYMCIIEHNE OCHOBHBIX 3JIEMEHTOB KOHYCA. 2

76. | IlpakTudeckoe 3ansarue 76. [loctpoenue mapa u chepbl, UX CCUCHUM. 2
VYpaBHenue cheps.

77. | llpaktuueckoe 3ausitue 77. BeluuciaeHue miomnaan NoOBEpXHOCTH U 00bEMa 2
MIPU3MBI U TUPAMUJIBL.

78. | IlpakTudeckoe 3ansTre 78. BrruuciaeHue monaan NoBEpXHOCTH H 00bEMa 2
LUJIUHAPA U KOHYCA.

79. | IlpakTryeckoe 3austue 79. Berancnenue miomany chepbl U 00bEMa Imapa.

80. | IIpaktuueckoe 3anarue 80. Beruncinenue miomaaym NOBEPXHOCTH U 00BEMA
YCEUEHHOM MUPAMHUJIBI M YCEYEHHOTO KOHYCA.

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

82. | Ilpaktnueckoe 3anarue 82. [Ipumepbl cummeTpuii B mpodeccusix u
CHEIHAbHOCTSIX TEXHOJIOTUYECKOTO MPOQUIIAL.

83. | IIpakTuueckoe 3ausaTue 83. [Toacyer 4ucaa pa3sMeLIEHUH. 2

84. | Ilpaxtuyeckoe 3anaTHe 84. [ToacueT Umncaa coYeTaHHiA. 2

85. | IIpakTuyeckoe 3ausaTue 85. [loacyer yncna mepecTaHOBOK. 2

86. | IIpaktuueckoe 3anarue 86. Pemenue 3a1a4 Ha iepedOp BapuaHTOB. 2

87. | llpaktuueckoe 3ansitue 87. BeimonHeHue omnepanuidi HaJa CIy4alHBIMUA 2
COOBITHUSMHU.

88. | IIpaktuueckoe 3anstue 88. BeruucieHne BEposITHOCTEN C MOMOLIBIO TEOPEMBI 2
CIIOXKEHUS.

89. | IIpaktuueckoe 3ansaTue 89. Beruucienne BeposITHOCTEH ¢ TOMOIIBIO TEOPEMBI 2
YMHOXXCHHS.

90. | Ilpaktuueckoe 3ausarue 90. CocraBiieHHe 3aKOHA pacpeieIeHUs] JUCKPETHOM 2
CIIy4allHOI BEJIMYMHBI U BBIYUCICHUE €€ YUCIIOBBIX XapaKTEPUCTHUK.

91. | [paxtuueckoe 3ansTe 91. Pemenne npakTnyeckux 3a1a4 Ha 00paboTKy 2
YHUCJIOBBIX JIAHHBIX, BEIUUCIEHUE UX XaPaKTEPUCTHUK.

92. | IIpakTnueckoe 3anarue 92. OnpeneneHne KOMIUIEKCHOTO Ynciia. BeinmosiHeHue 2
oTiepanuii HaJl KOMIUIEKCHBIMU YUCJIaMH B aJire0pandeckoit popme.

03. | [Ipaktnueckoe 3ansitue 93. BeimonHeHue omnepanuid HajJ KOMIUIEKCHBIMH 2
YHClIaMU B TPUTOHOMETPUUECKOM popme.

94. | IlpakTuueckoe 3aHsaTue 94. Pemienne KBagpaTHBIX ypaBHEHUH C 2

OTpULATCIIbHBIM TUCKPUMHWHAHTOM.




INPAKTHYECKAS PABOTA Ne 1
Ha3Banue npakTuyeckoil padotrbl: /[leiicmsus HAO0 NOIONCUMENbHLIMU U OMPUYAMENbHLIMU
yucramu, OObIKHOBEHHbIMU U OecAMUYHbIMU Opobsamu. [lelicmeusi co cmeneHsamu, @Hopmyivl
COKPAWE€HHO20 YMHOICEHUSL.
Lean pabdoThi:
1. 3akpenuTh HABBIKH BBHIMOJIHEHUS ONEPALIM HAJl EABIMUA U TPOOHBIMU YHCIIAMU.
2. 3aKpenuTh HABBIKM BBITIOJHEHHS OMEpaliii HaJl CTENEHHBIMHU BBIPAKCHHUSIMH U TPUMEHEHUS
(bopMyI COKpaIEHHOTO YMHOXKEHHUS.
Pe3yabTarhi:
Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— IIK 1.3. IlpoBoguth u oOpaOaTbiBaTh pE3ylbTAaThl HCIBITAHUNH CHUCTEM OTOIUICHUS,
BOJOCHAOKEHUS, KaHAIM3AIMHA U BOJAOCTOKOB IPHU UCTIBITAHUSIX
memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, I1PG 06, ITPy 05, TPy 09.
3HAHUSA: TTOHITHE O YUCJIOBBIX MHOXKECTBAX, (POopMytax COKpamEHHOr0 YMHOXKCHHS;
YMEHHsI: BBHITIOJTHCHHUE OIEpalii HaJl YUCIIaMH, MPUMEHCHHE (OpPMYJT COKPAMEHHOTO
YMHOXKEHHS JIJIs1 YIPOIIECHUS BBIPXKCHHI.
Xon padorhl:
CrnoxxeHue apooeii:

Jnst TOoro, 4roObl CI0XKUTH ABE IpOoOU, HY’)KHO CHayajia MpUBeCTM UIX k & ¢ @ rd+ec-b
00IIEMY 3HAMEHATEIIO, a 3aTEM BBIIOJIHUTD CII0KEHHE: b d b-d
Breruuranue apobei:

Jlnst Toro, 4ToObI U3 OMHOW IPOOM BBIYECTH APYIYHO, HY)XHO CHadama @ ¢  a-d—c-b
IPUBECTU UX K 00IIEMY 3HAMEHATEIIO0, a 3aTEM BBIIIOJIHUThH BHIUUTAHUE: b d b-d
YMHO)eHue apo0ei:

Jnst  Toro, 4TOOBI NEPEMHOXKHUTH JABE JAPOOH, HYKHO II€PEMHOXKHUTH a a-c
COOTBETCTBECHHO UX YHCIUTCIU U 3HAMCHATEIIH: A
Henenue

Jst Toro, 4ToObI OJHY APOOb Pa3IesuTh Ha IPYTyl0, HYKHO JEIHMMOE ) a d a-d
YMHOXMWTb Ha Ap00b, OOpaTHYIO AECTUTEINIO: 2 d b e boe

UToOB! BBITIOTHUTH JIejIeHHe CMEIIAHHBIX YHcel, UX HY)KHO TIepEeBECTH B HEMPaBUIbHBIC IPOOH, a
3aTeM pa3/IeNuTh 10 MPABWITY JCJICHHUs] OOBIKHOBEHHBIX IPOOCH.

1 24641 6:2+1 13 13 W3 2
206 0 2 62 6

2 1
6 3
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Jlst Toro, 4TOOBI CIOKHUTH (MM BBIYECTH) JBA YKCIIA, 3aIIMCAHHBIX B BUJE JIECATUYHBIX APOOEH,
MO’KHO UCTIOJIb30BaTh MPABUJIO CIOXKEHUS (BBIYUTAHUS) B CTONOUK. [Ipu 3TOM qpodu TOIKHBI OBITH
3alMCcaHbl JPyT TOJ JAPYrOM TakK, 4TOOBI 3arsiThle OKa3aJMCh APYT IMOJ IPyroM — 3T0 Oyxaer
03HAYaTh, 4YTO JIPYT MO JIPYIOM 3aIUCaHbl COOTBETCTBYIOIIME Pa3psiIbl.

Ecnu ogna u3 qpo6eit "mymmHAEe" 1pyroi, To MOXKHO YpaBHATH KOJIMYECTBO UG B APOOHBIX YACTSX,
JIOTIACAaB CIpaBa HyJIX B OoJiee "KOpoTKoi" qpoou.

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

- 4 3

_|_

2

TN oo Lo
b =]
o D
TS O
= N

Ch|—
o o

YTto06BI YMHOXUTHb ACCATUYHYIO ,I[p06b Ha ACCATUYHYIO ,I[p06]5, HY)XXHO CHa4aJla YMHOXHUTb HUX KaK
HaTypaJIbHbIC YK CJIa, HE 06pama;1 BHHMAHM HA 3alIATBIC, 4 3aTCM OTACIIUTD 3ansAToun CIIpaBa CTOJIbLKO
I_[I/I(bp, CKOJIBKO HX CTOHMT B I[pOGHBIX yacTsax o0ouMx MHOkUTeJaelh Bmecte. Ecin B IMPpOU3BCACHUHA
MCHBIIC I_II/I(I)p, YeM HYXKHO, HICpea MNEPpEHOCOM 3anATon HCO6XO,Z[I/IMO Jomnucarb CJa€Ba K
HaTypaJIbHOMY YHCITY H606XO,I[I/IM06 KOJINYCCTBO Hyneﬁ.

Uto0bl pa3ie’uTh JECATHYHYIO IpO0b HA ACCATHUHYIO IpOOb, HY’)KHO B JIEIMMOM H B JCIUTENE
MIEPEHECTH 3aIAThIE BIIPABO HA CTOJIBKO ITU(P, CKOJIBKO UX COJICPIKUTCS B IPOOHON YaCTH JICTUTENS,
Y JlaJiee BBITIOJTHUTH JCJICHUE Ha HaTypaJbHOE YHCIIO.

CBoliCTBa CTEIICHU:

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

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

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

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

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

=2 8

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

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

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

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

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

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

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

3aganus 1J15 CAMOCTOAITEIbHOM PadoThl
1. BoinmonHuTe AEWCTBUA € APOOSIMU:

D13 L4l 842 31143
22" 33 775 2 25

(;)?ﬁ (11_11.64}44, ) 21_3§:(1f+3,2j.
plz) “e. 453 74100) 5 4 (5

2. Brwmonnute JIENCTBUS CO CTETICHIMM:
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o (1) o [Iagjl +(12)7] - sar -,

4

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

3. Ympoctute BbIpa)KeHHs], UCIIOIB3YS (OPMYJIIbI COKPAIIEHHOTO YMHOKEHUS:
64a2-36
64a2+36—96 '

(4a-+2b)(4a—2b)
16a2+4b°>—16ab '

(2a+3c)(2a—3c)
40 —0c2

MPAKTUYECKAS PABOTA Ne 2
Ha3zBanue npakTuueckoii padorsl: Jlunetinvle, Keaopamuvle, OpOOHO-TUHElHbIE YPAGHEHUS U
Hepagencmaa. Cnocobwvi pewieHus cucmem aunelnsvix ypaguenuti. Cucmemsl TUHENHbIX HePABEHCMS.
ean padoTh:
1. 3akpenuTh HABBIKU PEIICHUS TUHEHHBIX, KBAIPATHBIX U JPOOHO-PAIMOHAIBHBIX YPaBHEHUH,
HEPaBEHCTB U CHCTEM.
Pesyabrarnl:
Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguts u oOpaOaTeiBaTh pe3yabTaThl HUCHBITAHUNH CHCTEM OTOIUICHUS,
BOJOCHAOKEHUS, KaHAIHM3AIMH U BOJOCTOKOB MPHU UCTIBITAHUSIX
memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie’ 11P6 02, ITPG 06, TPy 05, I1Py 09.
3HAHMS:
— TmoHsATHE 00 ypaBHEHUH, OOJIACTH TONMYCTUMBIX 3HAYCHH, PEIICHUN yPaBHEHUS;
— TIOHSTHE O TUHEHHBIX, KBaIPATHBIX, IPOOHO-TMHEHHBIX YPaBHEHUSIX U HEPABEHCTBAX,
METOJIaX UX PEIICHHUS,
YMEHHsI: pEelICHNUEe JIMHEWHBIX, KBAJAPATHBIX, KBAJAPATHBIX, TPOOHO-THHEHHBIX ypaBHEHUH,
HEPaBEHCTB U CHCTEM.
Xox pa0doThI:
[lepen BBITIOTHEHUEM MTPAKTHYECKONW PaOOTHI OTBETHTE HA CIIEAYIOIINE BOTIPOCHL:
1. JluneitHoe ypaBHEHUE U HEPABEHCTBO — 3TO ...
2. KsampaTHeIM ypaBHEHHEM W HEPABEHCTBOM Ha3bIBACTCH ...
3. Henonnsle kBaspaTHbIE ypaBHEHUS — 3TO ...
4. JIpoOHO-panMoHaIbHOE YPaBHEHUE H HEPABEHCTBO — ATO ...
3anuinuTe anropUTM PEIIeHUS:
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1. JIuneiHOTrO ypaBHEHUS U HEPABCHCTBA;
2. KsaapaTHOro ypaBHEHHS M HEPaBEHCTBA (B TOM YHCIIE HETIOIHBIX );
3. JlpoGHo-panroHaIbHOTO YpaBHEHUS! M HEPABESHCTBA.

3agaHus AJ8 CaMOCTOSTEILHOI padoThI:

Bapuant Nel Bapuant No2
Pemvite ypaBHeHus: Pemnte ypaBHeHuU:
- 1-2
1L Zo42=—x-2 1L 5—"Z=4x—1
x> —7x+12=0 2. x*-3x-10=0
2x2 —9x+10=0 5x* +14x—-3=0
9x* +6x+1=0 2x% +3x+1=0
x—2+5x=3, xr—5+8x=2,
Pemure HepaBeHCTBA:! Pemure HepaBeHCTBA:!
x> —22x-23<0 x> —8x+15<0
x*-3x-10>0 3x* -8x+5>0
3. x+6>0. 3. 2—x>0
1-3x 2x+3
2 2
4, 2x—x <0 4, X —5x20.
x+3 4—x
Pemure cuctemsr: Pemure cucremsr:
[ 2x+3y=7, [4x-7y=1,
|?'{—3_}:11 1 |_2.‘{+7_}-':]_l.
1. \ .
Syi6<y {17::—2::12;:—1
3-9x<l-x
{3x+12£x+1? 2

IMPAKTUYECKAS PABOTA Ne 3
Ha3Banue nmpaktuueckoil padorwl: Haxooicoenue obnacmu onpedenenus u odoracmu 3Ha4eHull
@yHKYUU, ucciedo8anue GYHKYUU Ha MOHOMOHHOCMb, YEMHOCMb U 02PAHUYEHHOCTb.

ean padoTh:
1. 3akpenuTh HABBIKH OTPEAEIICHUS 00JIACTH ONPEIeNICHUs U 00JIaCTH 3HAYCHUH (PYyHKITUH.
2. HayuuThcs uccnenoBath (pyHKIHIO HA Y€THOCTh U MIEPHUOIUYHOCTD.

Pesyabrarnl:

Dopmupyemvie 3nemenmut I1K (npogheccuonanvno opuenmuposannoe cooepicanue):

— IIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yNbTaThl HCHBITAHUNW CHCTEM OTOIUICHHUS,

BOJIOCHA0)KEHUS, KAHAIM3AllUU ¥ BOJOCTOKOB IPH UCIIBITAHHUSIX

memanpeomemnsie: 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.
3HAHHUA: NTOHATHE O PYHKIMU, 0OJIACTH OIpeaeTeHs U 00JacTu 3Ha4eHU, MOHOTOHHOCTH,
YETHOCTH ¥ OTPAaHUYEHHOCTH;
YMEHHsI: BbIUUCIIEHHE 00JacTH ONpEeNeNeHUs U 3HAueHus, MCCleJ0BaHWE Ha YETHOCTb U
OTPaHWYEHHOCTh, UTeHHE Tpaduka GyHKIIIH.

14



Xox pabdoThI:

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

+
|
|

e ———
|
)

1. Ob6nacmo onpedenenusn ¢ynkyuyu — 3TO MHOKECTBO BCEX 3HAUCHUI MEPEMEHHOM X, KOTOpbIE
HMEIOT COOTBETCTBYIOIIME UM 3HaueHus pyHkiuu. O6o3navator: D(f). Ha rpaduke obmacts
OIIpEeIeJICHUS] — ATO MPOMEXYTKH Ha ocu OX, Ha/l KOTOPHIMHU (WJIX 10T KOTOPBIMH ) UMEIOTCS
gacTu rpaduka.

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

2. Obnacmo 3naueHuil pyHKyuu — 3TO0 MHOXKECTBO BeeX ee 3HaueHuit y. O6o3naqaror: E(f). Ha
rpaduke 001acTb 3HaYeHUH QYHKIIUU — 3TO MPOMeXyTKH Ha ocu OY,, ciieBa MM cIipaBa OT
KOTOpPBIX (B TOPU30HTAIBHOM I0JI0CE) HAXOAATCA YacTu rpaduka.

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

3. @yukuus y=f(X) HaszpiBaeTCs 603pacmarowyeti, ecnv ajst IF000H mapsl 3HAUYCHUN apTyMEHTOB
X1, X2 U3 HEpaBEHCTBA X1 <Xz cieayeT HepaBeHCTBO f(X1) <f(X2). DyHKIMIO MOXHO Ha3BaTh
BO3pACTaloIIell Ha TMPOMEKYTKE, €CITH OOJbIIIEMY M3 JIIOOBIX IBYX B3ATHIX M3 HErO YHCEI
BCET/1a COOTBETCTBYET 0OJIbIlice 3HAUCHHE (DYHKITHH.

Jlnst Hamiero npuMepa QyHKIHS BO3pacTaeT MpH EE [_8’ B ?] U[_4’ %= 1] U[B;T]
Oyuxkius y=f(X) Ha3bIBaeTCs yobI6QIOUC, €CITH TS TIOO0W Taphbl 3HAYCHUN apTyMEHTOB X1,
X2 W3 HepaBeHCTBa X1<Xz cueayeT HepaBeHCTBO f(X1)>f(X2).DyHKIMIO MOXXHO Ha3BaTh
yOBIBArOIIEH Ha TPOMEKYTKE, €CITH U3 JTIOOBIX ABYX B3SITHIX M3 HETO YKCEN OONBIIEMY U3 HUX
BCET/Ia COOTBETCTBYET MEHbIIICE 3HAUCHHE () YHKIIHH.

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

4. [Ilpomedicymku 3HAKONOCMOAHCMEA — TMPOMEKYTKH, HA KOTOPBIX 3HAUEHUS (PYHKIIMU UMEIOT
MTOCTOSIHHBIN 3HAK (ITOJIOKUTEIBHBIA WM OTPHUIATENIbHBIN). [[pOMEXyTOK MOIOKUTETHHOTO
3HaKa— 3TO MHO’KECTBO 3HAYEHUI NEPEMEHHOM X, Y KOTOPBIX COOTBETCTBYIOIINE 3HAUCHUS
¢byukuun Ooneie Hyns (Y>0). Ha rpaduke — 3T0 yacTé ocu abCumucC, y KOTOPBIX
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5.

7.

COOTBETCTBYIOIIME Kycouku rpaduka Boeime ocu OX. be3 rpaduka ux ToKe MOKHO HAWTH,
cocTaBuB M pemrB HepaBeHcTBO f(X)> 0.

Jliig Haniero npumepa GyHKIUS TOJIOKUTENbHA TPU xE (_3;‘ 2) U (5; 7 4) .

[TpoMeXyTOK OTPHIIATEILHOTO 3HAKa— 3TO MHOXECTBO TEX 3HAUCHHH MEPEeMEHHOH X, y
KOTOPBIX COOTBETCTBYIOIIME 3HaYeHUs QyHKIMU MeHblne Hyns (Y <0). Ha rpadpuke— 3rto
MIPOMEXYTKH OCH a0CIIHCC, Y KOTOPBIX COOTBETCTBYIONINE KycOuKH rpaduka Huxe ocu OX.
be3 rpaduka ux TOXKe MOKHO HAiTH, COCTaBUB U peruB HepaBeHCTBO f(X) <0.

xe(-8-3)1J(2, 3)

Jnst Hamero nmpuMepa (GYHKIHS OTpUIIaTeIbHA TPU .

Hynu ¢pynkyuu— 310 3HaUEHUS epeMEeHHOM X, mpu KoTophix y(X) = 0. be3 rpaduka nynu
GYHKIMH TOXE MOXKHO HaWTH, coctaBuB U peruB ypaBHenue f(X) = 0. ITo rpaduxy Hymu
OTIPEIeNIAIOT KaK abCIMCCHI TOUEK nepecedeHus rpaduka ¢ ocsio OX.

Jnia Hamiero npumepa Hynu GyHKIIUU — 3TO TOUKH X1 = -3, X2 =2, X3 = 5.

Yemnocmv u Hewemuocmsv ¢pynxyuu. OYHKIUS Ha3bIBACTCS YETHOM, ecliu ee rpadux
cuMMmeTprueH oTHocuTenbHO ocu OV u amst mob6oro x € D(f) Bepro: -x € D(f) u f(-x) = f(x).
T.e. ¢pyHKuMs Ha3bIBACTCS YETHOH, €CIM JIOOBIM JIBYM INPOTHUBOIIOJIOKHBIM 3HAYCHUSIM
apryMeHTa, u3 O0JIaCTH ONpeAeICHUs, COOTBETCTBYIOT paBHbIe 3HaueHWs ¢GyHkuuu. Ha
rpaduke yeTHas QyHKIMs umeet ocb cummerpun OY.

@OyHKIKSA HA3BIBACTCSA HEUYCTHOW, ecau ee Oo0JacTh OmpelesieHHs CHMMETPUYHA
OTHOCHTENbHO Hys U i oboro x € D(f) Bepuo: -x € D(f) u f(-x) = -f(x). T.e. pynxums
HA3BIBACTCS HEYETHOM, €CiM JIOOBIM BYM MPOTHBOIMOJIOKHBIM 3HAUYCHHSIM apryMeHTa
COOTBETCTBYIOT MPOTHBOIOIOKHBIE 3HaYeHus1 pyHkuuu. Ha rpaduke HeuetHas (QyHKIus
CHMMETPHYHA OTHOCUTEIBHO Havaa KoopauHaT. [Ipon3BeieHre WM YaCTHOE JBYX YETHBIX
GbyHKIHI — ecTh QYHKIHs yeTHas. [Ipou3BeeHNE HITH YaCTHOE IBYX HEUETHBIX (DyHKI[HH—
ecTh QyHKIUS yeTHas. [I[pon3BeieHre Wik YaCTHOE IBYX (DYHKIIHIA, OJ{HA U3 KOTOPBIX YETHAs,
a Ipyrasi HeYeTHas— eCTh (DYHKIIUS HeYeTHasl.

OyHKIMS HAIIero MpUMepa— HU YeTHas, HU HEYeTHas, Takas (YHKIUS Ha3bIBaeTCs
¢byHKuMe# ob1ero Bua.

Ilepuoouunocmo ¢ynkyuu. @ynxnus y = f(X) Ha3pBaeTcs neproandeckoii ¢ nepuogom T> 0,
eciu st mro6oro x € D(F) Bepro: (x— T) € D(f), (x + T) € D(f) u f(x— T)= f(x + T)=AX).

CDYHKI_II/ISI Hamero nmpumMepa HE ABJIACTCA HepHo,Z[H‘-ICCKOfI.
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3amaHus 1J151 CAMOCTOSITE/IbHOM padoThI:

3ananue 1. OnumuTe cBoWicTBa (YHKINH, IpadUK KOTOPOi N300paXEH Ha PUCYHKE (II0 aJITOPUTMY

MPUBEAEHHOTO BBIILIE TPUMEPA):

Bapuant Nel Bapuant No2
T Wk et
| —— i | i
E gy . — = e — .-’--.-" -Hl'\'-\.\_ llr'-.‘
1 . b P "' -
=i T =6/ =B & 1| 2 4 X
II| .__r _'a - ."r
f
3ananue 2. Haiinure oOnacte onpeaencHus: GyHKIIHIMA:
Bapuant Nel Bapuant Ne2
_ 2x+3 _5x—7
YT T ax Y= ox—2
y =+4/5x2 =20 y =416 —x?
3anmanue 3. Haiinure o0nacTh 3HaUCHUH (QYHKITHIA:
Bapuant Nel Bapuant Ne2
y = 1 y=+vx*+3
4 + x?
=2+Vx+2
y=+vx—1+3 Y

MPAKTUYECKAS PABOTA Ne 4

HasBanue npakTuueckoii padborsl: [locmpoenue epaghuxos nuHeliHol, K8AOPAMUYHOU, OPOOHO-
PAYUOHANBbHOU DYHKYULL.
Heab pa6oTel: 3aKkpenuTh HABBIKU BBIYMCIEHUS MMOCTPOEHUS rpaUKOB TMHEWHOM, KBaIpaTUUHOM
U IpOOHO-PAlIMOHAIBHON (DYHKIIHH.
Pe3yabTarsl:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguth u o0OpabaThiBaThb pe3yJIbTaThI

BOJIOCHA0)KEHUSI, KAHAIHM3AIUY ¥ BOJOCTOKOB TPH MCITBITAHUSX
memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie: 11P6 02, ITPG 06, ITPy 05, TPy 09.

3HAHMA: TOHATHE O rpaduke QyHKINU;

UCIOBITAHUNA CHCTEM OTOILJICHHUS )

YMEHHS: IOCTpoeHue rpapuka GyHKIUH.
Xox pa0doThI:

N 1
IIpumep 1. [Toctpouts u npountatsh rpadpuk TMHEHHON QYHKIUH Y = S 2.

Pemenue.
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YroObl mOCTpOUTh TIpaduK JUHEHMHOM (QYHKLUMU, HaM HYXHBI KOOPAMHATBHl [JBYX TOYEK,
NpUHAAISKAMMX TpaduKy GyHKIUU. YTOOB X HAWTH, HY)KHO B3STh JIBA 3HAYCHUS X, IOJCTABUTH
UX B ypaBHEHUE (PYHKLUHU, U IO HUM BBIYHCIUTH COOTBETCTBYIOIINE 3HAUCHUS Y.

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

OpAMHATHI 3TU TOYEK OYIYyT paBHBl Yy =2 ny = 3.
[Tonyuum Touku A(0;2) u B(3;3). CoenriHUM UX 1 TTOITYIUM

rpaduk GyHKIHH Y = %X +2:

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

3) OyHKuMs 00IIETO BUIA;
4) Henepuoauueckas;
5) Touku nepecedeHus ¢ OCIMU KOOPAUHAT:

-4

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

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

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

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

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

2. Haitnem IMCKpUMMHAHT KBaJpATHOTO TpexuaeHa 2x% + 3x — 5
D=b*-4ac=9-4-2-(-5)=49; VD=7

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

nepeceveHus ¢ ocbro OX.

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

BT 37
0 =—p—=lux,—p—=-2,
3. KoopauHaTsl BEpUIMHBI TapaboJIbI:
__ b _ 3 455
Yo="5, 77T 7Y
D_ 1 _ i
Yo 4a g
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4. Touka mepecedyenus: mapabdonsl ¢ ocbto OY: (0;-5),u eifi cuMMeTpuyHass OTHOCHTEIBHO OCH
: CUMMETpPUHU TapadoIIbI.

Hanecem 3TH TOYKM Ha KOOPAMHATHYIO IUIOCKOCTH, H
COEIMHHUM HUX IUIABHOM KPUBOM:

Puc. 2

[Tpountaem rpaduk nocTpoeHHOU QyHKINU:

* 1L.D(y)=R

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

3. Hymu ¢ynkmuu: - 2,5u 1.

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

5. @ynkwms Bo3pactaet Ha [ -6,125; + 0o0) u yObIBaeT Ha

(- 0; - 6,125].
6. 'padmk cuMMeTpHYEH OTHOCHTEIHHO MpsiMoit X = - 0,75.
7.Ymin = - 6,125 mpu x = - 0,75.

2 — <1
IIpumep 3. I[TocTpouTs 1 IpounTaTh rpaPUK KYyCOUHO — IMHEHHON QyHKIIMM Yy = { I

xupux =1

Pemenue. ;
PaccmoTtpum  pyHKIMIO Y = {2 X r)[Cplljdp; ;<1 1 Ha .
PHUCYHKE TOKa3aH rpaduk 3Toi GpyHKuuu. UToObl ero ©
MOJIYYUTh, TOCTPOUM Tpaduk QyHKIUHU Y = 2 — X Tipu X
<luy=xmpux=>1.

Puc. 3
[TpounTtaem rpaduk NOCTPOSHHOMN PYHKIMH:
1. D(y)=R
2. E(y)=[ 1; + o) 4 A )
3. @yHKIMS 00IIEro BUJA; T & 5 & 4ol 1 2z & 4 3

4. Henepuoauyeckasi; -
5. Touku mepeceyeHusi ¢ OCSIMU KOOPAUHAT:

Ox: HeT TOYeK MepeceyeHust

Oy: (0; 2) — Touka mepeceveH st C OCbIO OPANHAT;

6. OYHKIIHS MOJO0XKUTENbHA Ha BCei 00JIaCTH OMpeIeIeHHUS,

7. @yHKIMs Bo3pacTaeT Ha [ 1; + 00) u yOwiBaet Ha ( - o; 1]/

IIpumep 4. [Toctpouts rpaduk 1poOHO-TMHEHHON QYHKIINHN Y = g.

Pemenue.

k
[IpencraBum 1poOs B BHIIE N + g Jist aToro X + 8 3anumieM B cineaytomeM Bujae: X —2 + 10 (T.e.

x+8 x—2+10 x—2)+10
8 mpencraswim B Buje —2 + 10). [Tomyamm: ST, ( . )2

=1+

x—2
Wtak, MbI moNTyuniin Bce HeoOxoauMele 3HaueHus: k=10, m=2,n=1.
Taxum 00pa3omM, MbI HAIIUTH ACUMITOTHI Halllel TUIIepOOIIBI (MCXO/IS U3 TOTO, YTO X =M, y =N): X =
2,y=1
To ecTh 0J1HAa aCHMIITOTA THUIIEPOOJIBI MPOXOIUT MAPAILISITHLHO OCH Y HA PACCTOSTHUY 2 €IMHUII CIIPaBa
OT HEe, a BTOpasi aCUMIITOTA MPOXOIUT MapaJlIeIbHO OCH X HA PacCTOSIHUM | €TMHUIIBI BBIIIE €€.
[TocTpoum rpaduk nannou ¢pyHkumu. s 3Toro caenaem ciemyromiee:
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1) mpoBeaeM B KOOPJIMHATHOM TJIOCKOCTH IMTYHKTHPOM aCUMIITOTHI — IPSAMYIO X = 2 U TIpsAMYI0 y =1.
2) Tak Kak runepOoJia COCTOUT U3 JIByX BETBEH, TO AJI IOCTPOEHUS 3THUX BETBEH COCTABUM JBE

TaOJIUIIBL: OJHY JJIs X < 2, IPYTYIO JUISt X > 2.

Chauana nmondepeM 3HaYSHHS X JUIS IEPBOTO BapHaHTa (X <2 ).

Pe3y.]'IbTaTBI BCCX ITOJYUCHHBIX BBIYHCIICHUH BIIMCHLIBAEM B Ta6JII/II_[yI

X -3 -2 -1 0 1

y -1 -1,5 -2,3 -4 -9
Teneps cocTaBuM TabIUILy U BapuaHTa X > 2:

X 3 4 ) 6 7

y 11 6 4,3 3,5 3

3 Hanee mpocTo coctapisieTe rpaduk GYHKIIUU C MTOJTYICHHBIMU KOOPAUHATAMH.

A

Y
x+8
y =
-2 x>=2
1
>
0 2 X
X<2
Puc. 4
3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
[Toctpouts 1 mpounTaTh rpauKu PYHKIIUA:
Bapuanm 1. Bapuanm 2. Bapuanm 3.
a)y =3x—2 a)y=2x+5 a)y=2x—-3

0)y=x2—7x+2
_(x+1mpux <1
B)f(x)_{B—xanx>1

_4x-1
F)y - x+3

6)y =—x*+4x+6

_(x—5npux=3
B)f(x)_{l—xnpﬂx<3

F) y = 2x+5

x—2

6)y=—x2—6x+1
_(x—2mpux=-1
B)f(x)_{—x—4npnx<—1

F) y = 3x+5

x—4

INPAKTHYECKAS PABOTA Ne §

Ha3Banue npaktu4eckoii padorsi: /Ilpocmsie npoyenmsi, pazusie cHOCOObI UX BbIYUCTICHUSL.
Cnoorcnole npoyenmol. IIpoyenmol 8 npogheccuoHanIbHbIX 3a0aYax MmexHoI02U4ecko2o npopuis.

20




eas padoThI:
1. 3akpenuTh HABBIKH BBIYMCIICHUS IPOLICHTOB U UX MPUMEHEHUE IS MPUKIIAHBIX 3a/1a4.
Pe3yabTarhi:
Dopmupyemuie 3nemenmul IIK (npoghpeccuonanvno opuenmuposannoe cooepircanue):
— ITIK 1.3. TIlpoBogute u oOpaOaTbiBaTh pE3ylbTAaThl HCIBITAHUN CHUCTEM OTOIUICHUS,
BOJIOCHAOKEHUS, KaHAIM3AIMHU U BOJAOCTOKOB IPHU UCTIBITAHUSIX
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.
npeomemnste. 11P6 01, ITP6 06, ITP6 14, TPy 16, TPy 19.
3HAHUS: TIOHATHE O TMPOILIEHTAX, BUJIbI OCHOBHBIX 3a/1a4 Ha MPOLIEHTHI, (POpMyia CIOKHBIX
MPOLICHTOB;
YMEHHsI: HAXO0KJI€HHUE MIPOLIEHTOB O YKCJIa, OIPEIEICHUE YHCIIA 10 €r0 IPOLEHTaM.
Xon padorhl:
1.IIpoueHT — coTas 4acTh 4MCIIA.
2. Yto6sl HaiiTu p% OT BCero uucia, Hajo Bc€ yrcio yMHOXKUTh Ha 0.01p.
3. UtoObI HaliTH BCE Yncio Mo ero p% MpoleHTaM, HaJ0 U3BeCTHOE Yuciio paznenutsb Ha 0.01p.
4. YtoObl HAMTHU CKOJBKO MPOLEHTOB OIHO YHUCJIO COCTaBISET OT JAPYroro, Hajgo OJHO YHUCIO
pa3zenuTh Ha Apyroe u yMHOXUTb Ha 100%.
IIpumep 1.
CKOJIBKO TIPOIICHTOB COJIM COJIEPKUTCS B pacTBOpe, eciu B 200r. pactBopa coaepxkutcs 150r. Boasi?
Pemenne:

1) 200 — 150 = 50 (r.) — conu
2) % = 25% - comu
OtBer: 25%
IIpumep 2.
Caexue rpubdsbl copepxanu no macce 90% Boapl, a cyxue 12%. CKOIbKO NOTYUUTCS CyXUX rpruOoB
u3 22 Kr CBeXUX?
Pemenne:1) 22-0,1=2,2 (xr) - 7r1pubOB MmO Macce B  CBeXHMX  rpubax;
2) 2,2+0,88 =22 (xr) - CyXHX rpubos, MTOJIy4aeMbIX u3 CBEXKUX.
OTtBeT: 2,5 kr.
®opmy.ia NPOCTHIX MPOIEHTOB
O6o3HaunM yepes A° cymmy nepBoHavanbHOrO BKJIaAa. baHk 00S3yeTcst BBIIAYMBATh BKIATIHKY

B KOHIIE Kax10r0 p% (ro/1oBas MpOIeHTHAs CTaBKa) OT IEPBOHAYATILHON CyMMBI A°. TTo ucreueHnn

o 0 P o
OJIHOTO T'0Jla BEIMYMHA BKJIaaa cTtaHeT paBHou A = A4° (1 + To0 pyoOneit. Ecnu mo mpomecTBuu

Ka)XJ0T0 rojla BKJIAJUYUK CHUMAeT CO CU€Ta HAaYMCIICHHBIS MMPOLCHTELI, TO YCPE3 N JICT Ha BKIIAJAC 110

(bopmyte mpocroro mpoueHra Oyxet: A" = A° (1 + %)

IIpumep 3.

bank BbImIaunBaeT BKJIAJUUKaM Kaxblid 1o 8% oT BHeCEHHOW cyMMBbl. KiMeHT cienan BKiIaa B
pasmepe 200000 p. Kakas cymma Oynet Ha ero cuére uepes 5 nert, 10 ner?

Pemenne:

.oAn — 20 Pn

Ucnoneiys popmyny: A™ = A (1 + 100)
5-8

A5 =200000 (1 + m) = 280000 (p)
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10-8
A = 200000 (1 + W) = 360000 (p)

Otget: 280000 p., 360000 p.

®opmy.ia CI0KHBIX MPOLIEHTOB
Eciu 0603nauuTh yepe3 A° cymmy nepsonauanbHoro Bkiazaa, A" - cymma, kotopas 6yaeT Ha BKJIaJe
K KOHIIY n-ro roga, To nNpu Ha4MCJICHUHN p% I'OJOBBIX, HC CHUMaAsA CO cuéra CYMMY HAa4YUCJICHHBIX

MPOLIEHTOB, MOYKHO TIOJIb30BATHCS (OPMYIION CIIOKHBIX TIPOIEHTOB:
n

A" = A° (1 + L)
100

IIpumep 4.

bank mpesuaraer Bkiax «cryieHueckuit». Ilo stomy Bkiagy cymma, uMmeromasics Ha 1 sHBaps,
€XKEroHO YBEITUYMBACTCA HA OJHO U TO K€ YUCIO MpoueHTOB. Bxnaguuk Bioxun 1 susaps 1000
pyOueiil 1 B TedeHue 2 JIeT He MPOM3BOAMI CO CBOMM BKJIAJ0M HUKaKHUX omnepanuil. B pesynprare
BJIO’)KEHHasT UM CcyMMa yBenuumwnack g0 1210 pybneii. Ha ckombKO MHPOLEHTOB €3KErojHo
YBEJIMYHMBAETCS CyMMa JICHET, II0JIOKEHHAs! Ha 3TOT BKiaa?

Pemenue:

[IycTh Ha a% eXerogHo yBeIMYUBAETCA CyMMa JEHET, MOJI0KEHHAas Ha «CTyJIeHYeCKHi» Bkiaa. Tak
KaK Ob1I10 monoskeHo 1000 py6ueii, a k KOHIy BTOpOro roja momaydmiaock 1210 py6neii, To A° =
1000,4% = 1210,n = 2.

Pemum YpaBHCHHE:
2

a
1210 = 1000 (”W) >a=10

Otser: 10%.

IIpodeccnonanbHO-OpHEHTHPOBAHHBIC 3aJaHUS /ISl CAMOCTOSITEIbHON PadoThI

1. TIleny ToBapa moBbllIaNu: NMEPBBIA pa3 Ha p%, 3aTeM HOBYIO lLieHY MoBblcuiu Ha 2p%. Ilocne
9TOTO IIeHy ToBapa cHu3WwIM Ha 15%. B wuTtore okxoHyaTenbHas IleHA OKa3ajdach BBIIIIE
nepBoHavyasibHOM Ha 12.2%. Ha ckoibKo pOIIeHTOB ObljIa TOBBINICHA 1IE€HA TOBapa B IEPBBIMA paz?
2. Tlpwm kakoii mporeHTHOU cTaBke BkIag Ha cymmy S00p. Bo3pactér 3a 6 mecsiieB 10 650 p.

3. Kaxum nomkeH ObITh HaYaTBHBINA BKIIAJ], YTOOBI IIpH CTaBKe 4% B MeCSIl OH yBEIHUYMICS 32 8§
Mecsues 10 33000p.

4. PaccuuraiiTe, 4TO BRITOJIHEE I BKIaauuKka: moixyauts 20 000 pyOreit ceroaHs uiu moiydyuTh
35 000 pyGuneit uepes 3 rona, eciu NpoleHTHas cTaBka paBHa 17%.

5. Kakoit jomkHa OBITh CTaBKa cCyaHOTO mporieHTa, 4toosl 10000 pybneit HapacTumuck 10 30000
pyOneit, 3a cpok Bkiaga 5 net?

6. K 120 pactBopa, coaepxariero 80% conu, nodaswin 480 T pactBopa, comepxkarniero 20 % Toi
e cosi. CKOJIBKO MPOIIEHTOB COJIM COJEPKUTCS B MOJIYUUBIIEMCS pacTBope?

7. W3 cocyna, noBepxy HamoJHEHHOTO 94% -M pacTBOpPOM KHUCIOTHI, OTJIMIN 1,5 J1 KUAKOCTU U
nonunu 1,5 1 70% -ro pactBopa 310 ke kucnotsl. [locne aToro B cocyne nonyuuics 86% pactBop
KHCI0ThI. CKOJIBKO J1 pacTBOpa BMEIAET COCYA?

MHNPAKTHYECKAS PABOTA Ne 6
Ha3Banue mnpakTuyeckoil padoTbl: Buodwi nnockux ¢ueyp u ux niowaos. Ilpaxmuxo-
OpUEHMUPOBAHHBLE 3A0ayU 8 Kypce 2eoMempuu Ha NJIOCKOCTU.

eab padoThI:
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1. 3akpenuTh HaBBIKM MOCTPOCHUS MIIOCKUX (PUTYP M BBIYMCIICHUS UX IIOLIAIEH.
2. HayuuThCsi MPUMEHSATh HABBIKM BBIYHCICHUS IUIOMAACH IUIOCKUX (UTYyp TpH pElIeHUU
MPaKTUYECKHX 3aJ1ay.
PesyabTarsl:
— IIK 1.3. TIlpoBoguts u oOpabaThiBaTh pe3yJabTaThl WCIBITAHUA CHCTEM OTOIUICHHS,
BOJOCHAOKEHUS, KaHATM3AINMH U BOJOCTOKOB IPHU HCIIBITAHHSIX
memanpeomemnsie:. MPII 01, MPII 04, MPI1 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnsie. 11P6 01, ITP6 06, ITP6 14, TPy 16, TPy 19.
3HAHHUSA: IOHITHE O IJIOCKUX (UTypax, X BUIAX;
YMEeHHSI: TPUMEHEHNE OCHOBHBIX (POPMYJI AJIs1 BBIYUCIICHUS IJIOMIAACH 1 JIEMEHTOB TIOCKUX
duryp.
Xon padorhl:
[Tepen BHIMOTHEHHEM MTPAKTUIECKON PaOOTHI JalTe ONMPEACTICHUS CIEAYIOMNM TUIOCKUM (PUTypam:
— Ilapaienorpamm;
— Tpanenus;
— IIpsaMoyronbHuK;
— Pomo0;
— Kaagpar;
— Kpyr;
— TpeyronbHuk;
— IlecTuyroyibHUK.
JLtst Kax a0 U3 BBIIIE MEPEUYUCICHHBIX (PUTYP 3anmUIIuTe GOPMYIIBI 1711 BEIYUCIICHUS MX TIIOMIAJIEH,
a Takke (OPMYJIBI JIJIs1 BEIYUCICHUS] UX OCHOBHBIX DJIEMEHTOB.
IIpodeccnonaibHO-OpHMEeHTHPOBAHHBIE 32]aHUA JI CAMOCTOSATEIbHOMH PadoThI

3ananue 1. Ha miane ykazaHo, 4TO MpsSMOYToJibHas KOMHATa UMEET TUIOLIAb
16,3 xB. M. TouHbIe N3MEpEHUS MMOKA3aIM, YTO IIMPUHA KOMHATHI paBHa 3,2 M,

3.2 M

a gmuHa — 5 M. Ha CcKOJIbKO KBaJIpaTHBIX METPOB IIOMAAb KOMHATHI
OTJIMYAETCS OT IUIOINIA/IA, YKA3aHHOW Ha TiIaHe?

50 M

3ananue 2. Jlaunblil yqacTok umeeT (popmy NpIMOYyrojibHUKA, CTOPOHBI KOTOPOTO o
paBHbl 40 M 1 50 M. [lom, pacniosio’K€HHBII Ha ydacTKe, UMEET Ha I1aHe POpMY |40 ou[ ]
KBazpaTa co cTopoHoil 9 M. Haiinure miomane ocTaBIIENCs 4acTHU ydacTKa, HE
3aHATOU IOMOM.

3ananue 3. B mapke rmuianupyertcs Ha Kpyriioil Kiymoe (BU KITyMOBbI
MOKAa3aH Ha PUCYHKE) BbICAIUTh UPUCHI U TWINU. bonbiias u Mamnas

SEE AT N
Sope A\ OKPY)KHOCTB MMEIOT OOIIHIA IIEHT], @ BCE YaCTH KITyMOBI BHE MAJIOTO
£ : %9 Kpyra paBHBI MEKy COO0M. JInamerprl kpyros 4m u 12m.
e e Onpeaenurte oONTYIO MJIOIIA b, HA KOTOPOH MOXKET OBITh BHICAKCHBI
i Ch HUPHCEL.
upuCst i CKoNbKO WPHUCOB OYyIeT BBICAXKEHO HA TakoW KiymOe, eciau Ha

Ka)KJIbIi KBaJIpaTHBIN METP BBHICAXKUBAIOT 10 25 UPUCOB?
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3aganue 4. 115 BCTpeuu ¢ Apy3bIMHU MBI PEIIMIIM 3aKa3aTh NUIY. [ pymina apy3eni COCTOUT U3 6 yen.
Ha caiire mutepun [o/lo ecth crnenyromas nabopMaius o pazMepe MUl (CM. pUCYHOK):

BONbBLUAS CPEOHARA CTAHOAPTHASR

ANANETP IPSLLLLA HA 10 KYCxO8 Jrane TR OWALILLA MeA 8 KYCKOB JPRAMETP TRALLLLA HA 6 KYCKOB
as cm A-5 NENOSEK 30 cm 34 ENoaIKA 25 CMm -2 MENOBEXA

Omnpenenure, KaKue MUIIBI BBITOJAHEE 3aKa3aTh I 6 YEJIOBEK, YTOOBI Y KaXK/bIi TOCTh CMOT ChECTh
He MeHee 2 KyCKOB B COBOKYITHOCTH mpumMepHo 170 cm??

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

Heapb padotbl: HayunThcs HAXOAUTH 3HAYECHUE KOPHEH.

Pe3syabrarsl:
Dopmupyemoie 3n1emenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IlpoBomuteh u o0OpabaThiBaTh pE3yibTAThl HCIBITAHUNH CHUCTEM OTOILJICHHUS,
BOJOCHAOKEHUS1, KaHAIM3AIMH U BOJAOCTOKOB MPHU UCTIBITAHUSIX
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnuie: 11PG 02, ITPy 06.
3HAHUSA:
— IlonsTHe KOpHS N-OU CTENIEHU.
— OcHoBHbIE CBOWCTBA KOPHSI N-O CTENEHHU.
yMeHusi: BeruncieHne U cpaBHEHUE KOPHEW N-0M CTENEHH, YNPOILIEHUE UPPALMOHAIbHBIX
BBIPAKECHUI
Xox paboThr:
KopHu HaTypaJIbHOM CTeNeHH U3 YMCJIa, HX CBOICTBA
Kopens N — cremenn: 3/a, N - mokasarens KOPHs, a — IOJKOPEHHOE BHIPAKEHHE
Ecii N — HeueTHoe 4HCeJ10, TO BRIPAKEHHE \/a HMeeT CMBICH MPH JII0OHIX a
Eciu N — 4eTHOE YHCII0, TO BRIPAKEHHE \/a MMEET CMBICH IpH a = 0
NYa=b
neNa=>0
KopeHb HeueTHOIi cTelleHn U3 OTPHIATEILHOTO Yncaa: V—a = —Va

Apudmernyecknii KOpeHb: } =b=0

Ocnoenvle ceoiicmea KopHeii
1.IlpaBuiio u3BIE€UEHUS KOPHS U3 MPOU3BEACHHUS:

Yab = Va- Vb
2.IlpaBuio u3BIE€YCHUS KOPHS U3 APOOU:

fa Va

b %/p

3.IlpaBuiio u3BIEUYEHNS KOPHS U3 KOPHS:

(@>0,b>0,b +#0)
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"/’i/‘="’{/E(k>o,a20)

4.1IpaBuiI0 BEIHECEHHSI MHOKUTENS U3-T10/] 3HaKa KOPHS:

n n

Vba™ =aVvb (a>=0,b = 0)
5.BHecenue MHOXKUTENS 110J] 3HaK KOPHS:

V3b?%,ecinb =0
bV3 = { ‘ ,
—V3bZ% eciub <0

6.Ilokazarens KOpHS U MOKa3aTellb IOJAKOPEHHOIO BBIPAKEHHUSI MOKHO YMHOKUTh Ha OJHO U TOXKE
YHCIIO.

nk
Va = "Vak (k> 0)
7.1IpaBUiIO BO3BEICHUS KOPHS B CTCIIEHb.
n k
vak=(Va) (a=0ecmmk<0,Toa+0)
CpaBHeHue KopHeii. [IJis cpaBHEHHs] KOPHEW pa3IMYHON CTENEHHM HEOOXOJIMMO BOCIOJIb30BATHCS
CBOMCTBOM 6 U NPUBECTH KOPHU K OJTHOMY ITOKA3aTENIO.

Mpumep 1.

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

IMpumep 2.

Beraucnurs 4\/57116 = i/% = :\/\/g = % =1,5.

IMpumep 3.

Boruncuts V24 - Y9 = 324-9=38-3-9=38-27=38-127=2-3 =6.
IIpumep 4.

Beruncnuts V96 : 3/3 = /96 : 3 = /32 = 5.

IIpumep S.

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

Beruuciurs 1/5—\/2_6-3\'/5+\/2_=7\/(5—\/%)'(5+\/2_6)=7,/52—\/2_2=7\/25—26=

Vi=1

IIpumep 7.

CpaBHUTH UKCIIA: V5 u V4.

Haiiném nammenbiee oOrmnee kpatHoe umcen 4 u 3-3to 12, Torma V5 = *"i/53 = '{/125,V4 =
*Va4 = {256, r.x. '¥/125 < '3/256, 10 /5 < V4.

3aaHus 1J151 CAMOCTOATEIbHOM padoThI:
Bapmuanr 1

1. CpaBuute uncna: a)¥/—5 u -3 6) 1@@ u 540,43

4
2. Beramcnmre: a) 6 +3/-125; 6) 9—4/1296; ) 3/4-3/8; 1) %

3. Beruucnure: ‘{/0,16-0,81—\/169 .
4. Beraucnute: 3/160-625 .
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5. Vipocrute: 23/250 —30%/2 +(33/2)2.
4/48 /196

6. Beruncinure; ————
543

7. Boruncoure: §/37 -5 -8/3° .5° |
8. Berumciure: 3;/(13 —2./48)-(13+24/48) -3/148.-23.

Bapuant 2

1. Cpasuure uncna: a) 0,4 u 12% 6) ¥-5u -3

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

1. Beruucnure: ‘{/1,25'0,025—\/361.
2. Borunciure: /48 -3/27 .

3. Yupocrure: 34/80 —4/5 — (23/5)2.
/224 -\/144

0537
5. Beruucnure: 6\/35 LT 6\/3- 7% .

IMPAKTUYECKAS PABOTA Ne 8
HasBanue npakTuueckoii padorsbl: [Ipeobpazosanue bipadceHul, cooepicauux paoukabi.

4. Beryuciure:

Heas pabdotbl: HayunTscs ynponiaTe HppalMoOHAIbHbIE BBIPAXKEHUS.
Pesyabrarni:
Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— ITIK 1.3. IIpoBoguth u oOpabaThiBaTh pe3ylbTaThl HWCHBITAHUH CHCTEM OTOIUICHHUS,

BOJOCHAOKEHUS, KaHATHM3AIMH U BOAOCTOKOB MPHU UCTIBITAHHSIX
memanpeomemnste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnste. 11P6 02, [TPy 06.

3HAHHUSA:
— IlonsATHE KOpHSA N-0 CTENEHMN.
— OcHOBHBIE CBOWCTBA KOPHSI N-OM CTEIIEHMU.
YMeHusA: YTIPOIIEHUE UPPAMOHAIBHBIX BBIPAKEHUM.
Xox pa0doThI:
Kopens N — crenenn: 3/a, N - mokasaTeins KOpHs, a — HOJIKOPEHHOE BHIPAKEHIE
Ecii N — HeueTHoe YMCII0, TO BRIPOKEHHE \/a HMeeT CMBICT MpH JTIF00BIX a
Eciu N — 4eTHOe 4MCI0, TO BEIPAKEHHE \a MMeeT CMBICH TIpH a = 0
Va=bhb
neNa=>0
KopeHb HeueTHOIi CTelleHn U3 OTPHIATEeILHOT0 Yncaa: \V—a = —Va
OcHoBHbIE CBOIiCTBa KOpPHeil

1.IlpaBuiio u3BiI€UEHUS KOPHS U3 MPOU3BEACHHUS:
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Yab = Ya- Vb
2.I1paBuio u3BICYCHHS KOPHS U3 IPOOU:

fa Va

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

b Yp

3.IIpaBuiio u3BNEUYECHUS KOPHS U3 KOPHS:

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

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

)
—V3bZ% eciub <0
6.HOKa3aTeJII) KOpHﬂ " I10KA3aTCJIb HOIIKOpeHHOFO BI)Ipa)KeHI/Iﬂ MOXHO yMHO)KI/ITI) Ha OOJHO U TOXKC

YHCIIO.
Ya ="Va* (k> 0)
7.1IpaBriIO BO3BEICHMS KOPHS B CTEIIEHb.
Vak = (’{/E)k (a>0,eciuk <0,Toa # 0)
Cioxkenne H BbIYHTAaHHE KOpHeii. YTOObI MPOM3BECTH CII0KEHHME M BEIYMTAHKE KOPHEH, CHAYaa
KOpHH IPUBOIAT K HpOCTCI;’IIHeMy BHUY, a4 3aTCM BBIIIOJHAKOT MPHUBCACHHUC HOIIO6HI)IX YJICHOB
MMpumep 1.
Ynpoctuts Bepakenue: 5vV125 — V48 + V75 — 24125 + 3v12 — /245 == 5v25-5 —
V163 + 253 —2V25:5+3v4-3 — V495 == 25v5 — 4V/3 + 5V3 — 10V/5 + 63 —
7V5 = 7V3 +8V5

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

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

— R—

n |

Ad a

Ecnu mokaszartenu KopHEH pas3inyHbl, TO CHayajga HYKHO MPUBECTH UX K OOIIEeMYy IMOKazaTeio, a

3aTEM MPOU3BECTH YMHOKCHHUEC U ACTICHUC.
Ecmm KOpHH UMCIOT KOB(l)CbI/IHI/IeHTI)I, TO UX NECPEMHOXKAIOT WJIN ACIAT OTACIBHO U PE3YIbTAT IMUIIYT

nepea O0IIMM KOpHEM

IIpumep 2.

Haiitn 3HaueHHe BhIpakeHus: V24 -9 =3/24-9=3/8-3-9=38-27=2:-3=6
IIpumep 3.

16 416 2

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

IIpumep 4.
Haiit snauenme soipaenns= V8- 3V32Z = V&~ 2-3V16-2=2-2VZ-3 - 42 =12-2 = 24
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IMpumep 5.

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

Bo3Benenne kopHeii B creneHb. [Ipy BO3BeICHUN KOPHSI B CTETICHb HY>)KHO BO3BECTH B OTY CTEIICHD
MOJIKOPEHHOE BBIPAKCHHUE, a TI0Ka3aTelb CTCIICHH OCTaBUTh 0e3 M3MEeHeHUs. Eciu KopeHb UMeeT
KO3 QUIIMEHT, TO €ro OTACIHHO BO3BOJAT B 3Ty CTEIICHb U PE3YJIbTAT BO3BEACHUS 3aITUCHIBAIOT KaK
KOd(pPUIMEHT Ipu caMOM KOpHE.

IIpumep 6:
3 5|30 6
5 — 5 — a a
YHPOCTHTH BBIPAKEHHE: (\/ al%p 15) =Vad3op=4 = [—=—=
b45 b°
HN306aBiieHne 0T MPPALMOHAJIBHOCTH B 3HAMeHaTe e Apodu. /[ 3TOro HyKHO 3HAMEHATeNb U
YUCJIUTEIb IPOOH YMHOKUTDH Ha TAKOE BRIPAXKEHUE, KOTOPOE B MPOU3BEACHUH CO 3HAMEHATEJIEM JaeT

palrOHAJIBHOC BBIPAKCHNEC B 3HAMCHATCIIC.

IIpumep 7:
W36aBuThCS OT UPPAMOHATIHLHOCTH B 3HAMEHATEIIE

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

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

IIpumep 8.

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

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

IIpumep 9.

CpaBHHTH UKcha: V5 u V4.

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

3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
Bapmuanr 1

1. Vipoctute seipaxkenue (Ya —4/b)(%/a +4/b)(Va +/b).

a
2. BHecuTe MHOKUTENHN IO/ 3HAK KOpHs, eciit a>0 nu b>0: — 2a2b3\/% .

3. BeiHECHTE MHOKUTENH 11O 3HaK KOpHS, eciii a >0 -32a"" .
4. Berancrmure: a) (39 —3/7)(3/81 +3/63 +3/49) ; 6)4/3127 +2.312-313+ 313 ; B)
J3-2

Y3+42

5 6 3

5. M36aBbTeCh OT HPPALMOHATIBHOCTH B 3HAMEHATEIIE IPOOH: a) —

; 0 ; .
2 V041 Pvae v
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Bapuant 2

1. Yrpocture soipasenne (3/X + W )X+ \/V )&/ x - W ).

b
2. BHecHTe MHOXHTEIIH 1101 3HAK KOpHs, ecii a >0 n b >0: 3ab?4 — .
a

. 6f 25
3. BeiHECcHTe MHOKHTEITH O] 3HAK KOpHsI, ecu a > 0: 3/128a” .

4. Berancnure: a) (/7 +3/5)(3/49 —3/35 +3/25) ;6) 4/800% —2.800-175+1757 - B) 5 - \/§
Y5+43
%/7

3 .5 . 5
Y16 Y7-1" 336 -6 +1

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

IMPAKTUYECKASA PABOTA Ne 9

Ha3panue mnpakTHueckoii padoTbl: [Ipeobpazosanue 6vipadceHull, coOeplucauux CmeneHu ¢
PAYUOHATbHBIMU NOKA3AMETSIMU.
Hear padorei: HayuuThcs mpeoOpa3oOBBIBATH  BBIPAXKCHHS, COJCpXKAIIHNEe CTEICHH C
palMOHAILHBIMU MTOKA3aTEIISIMU.
Pe3yabrarsi:
Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— IIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yNbTaThl HWCHBITAHUNW CHCTEM OTOIUICHHUS,

BOJIOCHAOKEHU S, KaHAITM3AIMH B BOJOCTOKOB IPH MCIIBITAHUSIX
memanpeomemnste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, I1P6 04, TTIP6 05, ITPy 06, ITPy 07, ITPy 08.
3HAHUSA:

— IlonsATHe HaTypanbHOM, LIENON U PALIMOHAIBHON CTEIIEHHU.

— CBolicTBa CTCIICHEH.

YMEHHUA:
— IlpeacraBnenue paoOHaIbHON CTENEHU KOPHEM.
— IlpumeHeHHE CBOMCTB CTENEHEM M KOPHEM I YIPOLIEHUsI BBIPAXKEHUH, COIEpXKaIIUX
CTENEHU C PALIMOHAJIbHBIMH MOKA3aTEISIMH.

Xopn padoThr:

m
Crenensto uncna a > 0 ¢ paunoHaIbHBIM IIOKa3aTeneM I = — , rae M-Le0e YUCIIo, a N-HaTypaabHOE
n

m

(n>1), HaseBaercs uncio va" . Utak, o onpenenenuo a" =4ya" .

1 5 7
Mpumep 1. 74 =4/7, 28 =6\/§=§/§; a®=Ya’.

CBoilicTBa cTeneHM ¢ PallHOHAJIBHBIM MOKAa3aTeeM, rie IS-paluoHaibHbie uncia, a > 0,b > 0.
l al’ . aS — al’+5

2.a":a°=a""
13 13 31 13
Mpumep 2. 4024 :5 4 =4/2°.5.24 .54 =24 4.54 4 = pL.5! —1Q,
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3. (ar)s :al‘~S
4.(a-b)" =a"-b’

1 1 r1r 11 111
Ipumep 3. (ax)® +(ay)® =a3x® +ady® =a3(x® +y3).

5_@) _a’
b b'

6. Iycts I — parmonansHoe urciio u 0 <a < b,rormaa’ <b'mpur >0ua" >b" mpur <0.

1 1 1 1 1 1
112 17\ (3612 (125)s 362 125% 36 %125 6 5
lpumep 4. |1 —| |4—| =|—| - =—-—= . ——.2=-9
25 27 25 27 o5z 73 J25 3/27 5 3

7. J1yist TrOOBIX pAllMOHAIBHBIX YHCEN I M S U3 HEPABEHCTRA I > SclieayeT uTo,a’ > a’npua >1 u

a"<a’npu 0<a<l.

3ameuanmue. HpI/I a< OpaI_II/IOHaHBHaH CTCIICHDb 4YHCJIa 4 HC OIIPCACIIACTCA.

2
IIpumep 5. CpaBHute uncna /8 u 23,

2 3

3 2
i/gzi/?zf’ U 23 10 7 cBOWCTBY moyrydaem 23 > 25,TaKKaK§>g.

3aganus AJ51 CAaMOCTOATEILHON padoThI:

8/ 45 1 -7 7
1. IIpencraBeTe V4~ , Ib~", U3b B Buzme crenenu ¢ paIMoHaIbHBIM ITOKA3aTEIIEM.

2. [IpencraBbTe B BHUJE KOPHS U3 YKCIA 3t2,

L3 1Y% (17
3. HaiiuTe 3HaYeHHE YMCIIOBOTO BeIpaskeHus a) 82 : (8¢ -92), 0) (1£j (4Ej .
1 1
4. Paznoxwure Ha MHOXHTEMH (3X)? — (5X)2.
19

. Cpasrure uncna y3° u 38 .

ol

5
6. Haiinute 3uauenne Boipaxenns 8 3 :81%7%; 3/100 - (+/2)3 [gj :
1 1
7. Pasnoxunre Ha MHOXKHTEIH C2 +C*;4—43,

Eae
8. YmpocTute BhIpaKeHHE — -
a‘+b*
H
a
)74 IMPAKTUYECKAS PABOTA Ne 10

Ha3Banue npakTuyeckoid padoTwl: [IpeoOpazosanue 6vblpadNCeHUU, COOEPHCAWUX CMENEeHU C
nelicmseumenbHbIMU NOKA3amessimu.
Tlear paGorbl: Hayunthcsi mnpeoOpa3oBBIBATH  BBIPAKEHHs, COJAEpXKAIIUE CTEMEeHU C
feNCTBUTEIbHBIMU NIOKA3ATEISIMH.

PesyabTarsl:
3
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Dopmupyemuie Inemenmut INK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— IIK 1.3. TIlpoBoguts u o00pabaTpiBaTh pe3yiabTaThl HMCIBITAHUA CHUCTEM OTOIUICHHS,
BOJIOCHAOKEHUS, KaHAIM3AIMHU U BOJAOCTOKOB IPH UCTIBITAHUSIX
memanpeomemnwie: 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.
3HAHMSA:
— llonsiTue HaTypaIbHOM, LIEJION, PAallMOHATILHON U JIEUCTBUTEIBHOU CTETICHHU.
— CBoiicTBa cTEnEHEN.
yMmenusi: IIprimMeHeHHe CBOWCTB CTENEHEH W KOPHEH ISl YINPOUICHHS BbIPAXKEHUM,
CoJIepKalIiX CTENEHH C JeHCTBUTENbHBIMU [TOKa3aTEIsIMU
Xon paboThl:

CBoiicTBa CTENEHH C JIeHCTBUTEJIbLHBIM NMMOKA3aTeJIeM

1. a"=ain,r,aea¢0,n>0
2 ()" =@

b a
3. a’ =1,raea # 0.Ecina = 0, 70 0° He uMeeT cMbICIa
4, al=a
5. a’ = an = a» = YVam
6. am . an — am+n
7. am : an — am—n
8. (am)n = q™"
9. (a-b)™=a™-b"

n n

. () =&
11. [Tycts 1 netictButenbHoe uncio 0 < a < b, Trorga
a” < b"npu r>0 a">b" npu r<0
12. 151 mr0OBIX IEHCTBUTENBHBIX YHCEI [ U S U3 HEPABEHCTBA I'>S CIIeyeT
a">a’® npu a>1 a <a’nmpul<a<l
3agaHus 1J151 CAMOCTOSITEILHON padoThI:
Bapmuanr 1

1 1

1.Beranciuts: a) 2°° 642 —643 : 27*:6) 3\/4+ 242 ~3{/4— 242 .

a-33/a%p? 1 Vo
2.YupocTtuts BeipakeHnue npu a > 0, b>0: a) ———=——; 0) (—J a'?t,
R

3o NFS
a—7\/5
a—49

3 3 V2
4. CpaBHUTB yHCIna: A) % ! u 4 = ; 0) 2 ul.
8 16 3

Bapuanm 2

3.Cokpatuth 1poob

1 1
| Borumcruts: a) 87 : 27 + 372 .81%; 6) 317 — /46 -3/17 + /46 .
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.J>

Ya__ g fpron)™. L

btba =

2.Yupoctuts Beipakerue npu a > 0,b>0:a) ————

8\/B+b
b-64

4 4 V4
4.CpaBHUTD yHuCa: a) § [Ej a2 (i] ; 0) (EJ u l.
7 14 4

MHNPAKTHYECKAS PABOTA Ne 11
Ha3Banue npakTu4eckoi padorTbl: Buiuucienue u cpagHerue cmenenHsblx 8blpaiCeHul.

3.Cokparuth 1podb

Heanb padotbl: HayuuThcs ynpouiatsh cTeleHHbIe U UPPAMOHATIbHbIC BEIPAKECHHUS.

Pe3syabrarsi:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguts u oOpaOarThiBaThb pe3yJbTaThl HUCHBITAHUNW CHCTEM OTOIUICHUS,
BOJIOCHA0)KEHUS, KAHAIHM3AIUY ¥ BOJOCTOKOB IPU MCITBITAHUSIX
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, ITPy 08.
3HAHUA:
— lloHATHe KOpHS N-Ol CTENECHHU.
— OcHoBHbIE CBOWCTBA KOPHSI N-OM CTEHEHHU.
— IlonsATHe HaTypanbHOH, LEJION, PALIMOHAIILHON U IEUCTBUTEIBHON CTEIIECHU.
— CBolicTBa CTENIECHEN.
YMeHHs: YTIPOILEHNE UPPALMOHAIBHBIX U CTETICHHBIX BBIPAYKEHUM.
Xon pa0doThI:
Bapuanm 1
1. 3anuiuuTe B BUAE CTENIEHH C pallMOHAIbHBIM IIOKa3aTeJIeM:

a)@;6)@.

2. 3anuimTe ¢ TOMOIIBI0 PATUKAIIOB:
10

a) 3% ; 0) [%js .

3. Yopocrure:
a)a5 7 12 6) a—2 3 —5

4. Beruucaure:
1

a) 4/0,0625 —¥/—243; 6) 164 : B) [64 j r) 243%; ) §/4° .57 .§/47 .5

5. Beruucnure:

3 4
1 BL4+27° 1Yy 3\’
a)4%° - (81)74; 0) W’ B) (E) +16°® —(0.5)° +(—7J 5.
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1

6. M36aBbTeCh OT UPPAIMOHATLHOCTH B 3HAMEHATEIE APOOH: N
2+1

7.Halinute 3Ha4Y€HHUE BBIPAKECHUS 4/ 40412 — 4‘{/7_5 .

8. Pacrionoxxure B mopsake yObIBaHUS CISIYIOIINE YHACTA! \/E X i/é; % .

2a
9. Ypocrure Boipaxenne: Vv a® +——.

o
JWx +af ~16Vx

4

. 16
U HAUOWUTE €ro 3HAYCHUC IIPpHU X = —.

10.Yopoctute BbipakeHue 81

afy
4/x
Bapuanm 2
1. 3anumuTe B BUJIE CTENIEHU C PAIIMOHATLHBIM MTOKA3aTEIIeM:
1
a) 3{/5; 0)

&

2. 3anummTe ¢ MOMOUIBIO PAIUKAJIOB:
10

2\ :
a)|=| ;0) 23.
HEE
3. Yopocrure:
11
a) (bbb ®:6) 2.22.24.28,

4. Bpraucnure:

£ _%. " 7[220'510
| 10 1024%m Fra

5
a) 3/—0,343 +8/729; 6) 256* ; B) (

5. Beruncnure:

3 1 1
1 3 2 4 2.q12 4
2)83%:81%7;6) 92 4+ 273 —(ij“;B) > 18 8 :
16 E i1
93 52 .96
6.1136aBbTECh OT MPPALIMOHATHLHOCTH B 3HAMEHATENIE APOOH: \/_1 .
3-1

7. Haiinute 3Ha4YeHHE BRIpAXKEHUS 63/75 — 2+/15+/27 .

8. Pacnionoxure B mopsiAKe BO3pacTaHus CIAEAYIOIIHNE Yncia: ?{/§; \/E ; % .

19/ 4 3a
9. Ynpoctute BelpaxkeHue: yva — ik
a

x X -2 +8Ux
—x
2

IMPAKTUYECKAS PABOTA Ne 12
Ha3panue npakTuueckoii padorbl: Vcciedosanue ceoilicms u nocmpoeHue 2pagurxa cmenenHoul

dyHxyuu.

10. Yopocture BoipakxeHue U HalinuTe ero 3HadeHue mpu X = —32.

-1
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s paboThl: HAYYUTHCS CTPOUTDH IPaPUKH CTETICHHBIX (YHKIIUMN.

PesyabTarsl:
Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— ITIK 1.3. IlpoBomuth u o0OpabaThiBaTh pe3yibTaThl MCIBITAHUNA CUCTEM OTOILJICHHMS,
BOJIOCHA0)KEHUS, KAaHATM3AIUU ¥ BOJOCTOKOB IPH MCIIBITAHUSX
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie. 11P6 02, [TP6 04, ITP6 05, TPy 06, ITPy 07, ITPy 08.
3HAHUS:
— TloHATHe CTETICHHON (YHKITHH.
— TloHsaTHe 0 CBOKCTBAX CTENEHHOW (DYHKITUH.
ymenusi: [loctpoenne rpagukoB cTeneHHbIX ()yHKITHIA.
Xoa padoTbI:
I'paghux cmenennoii pynkyuu u ee ceoticmea
Crenennou (pynknueit
HA3bIBAIOT (DYHKIHMIO BHAA
y=x ', rme r- imoboe

, rT
] L
]-:.\-?‘
r=1

IEUCTBUTEILHOE YHCIIO.

I'paduxom CTETNIEHHOM
byHKIMH y=x" c
HATypaJbHBIM  IIOKa3aTelleM

y=x"
O0<r<1 1

0 1 7 1 X
Puc.1 Prc.2 ABIAETCS  napabona  n-ro

nopsajaka, nmpu 4YCTHOM n €€
rpa(bm( CUMMCTPUUCH OTHOCUTCIIBHO OCHU OpAWHAT, NMPHU HCUCTHOM 7 - OTHOCUTCIIbHO Haydajla
KOOpAUHAT.

—_n 3
! PaccmoTpum crenennyo Gynkmuio Y=X ", = », »

I'padukom ee sBisieTcs KpuBas - BETBb apadoJIbl

m

- .
s 0<Z2<]
N Paccmotpum rpaduk Gyskman Y ~ Y s

m

1 Paccmotpum rpaduk Gpyskipm Y =X 7

w

o} I'paduk nanHOW (YHKIMHM HMMEET TOPU30HTAILHYIO
acumnToty y = 0 1 BepTUKaJIbHYI0 acuMnToTy x= 0.

S T T < 7+ v, Ecioum mnokazatenb CTENEHM — II€JI0€ OTpUIlaTeNIbHOE
i1 YHCIIO, TO CTEIEeHHAs 'l
byHKIHS 3agaéTcs 1

dopmyoit y=x " wim y=1/x"
I'paduk crenenHoil ¢pyHKIuU y=Xx ", B ciy4ae, Korga n — 4YETHOE

YUCIIO MPUHUMAET BUJL; ————
Hanpumep, Takoii BUJI IpHHUMAIOT rpaduky GpyHkimii y=x 4, y=x"%. R

I'paduk cTeneHHOM QyHKIMM y=X ", B clydae, KOTja N — HEYETHOE .
YKCII0 TIPUHUMAET BUJ] TUIIEPOOIBL: ‘

Hanpumep, Takoii B NPUHUMAIO Tpaduku GpyHKIui y=x >, y=x '
3agaHus 1718 NIPAKTHYECKOH padoThI:
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1. U3006pa3uth cxemarnuecku rpaduk GyHKIINU, YKa3aTh €€ 00JIaCTh OMPEACIICHUSI U MHOYKECTBO

3HAYECHUU:
1
L y=4x° 3. y = x%7 5, y=xi
2. y =x7 4. y=x"° 6. y = Vx

2. Ioctpoiite rpaduk KBagpaTHIHON (DYHKIIMH, YKOKUTE MHOXKECTBO 3HAaUYECHUN JAaHHOW (PYyHKITUH.
y=(x-37"-2

1.

2 y=—(x+3)" -2

3. y=(x—-4)"-7

3. [Toctpoiite rpaduk GyHKIHUH, OTIPEACTUTE, BO3PACTACT WK YOBIBACT YKa3aHHAS (PYHKIIHSL.
1. y=—x-1

2 y=—(x+2)’

3. y=x+2

4. Iloctpoiite rpaduk yHKIMH, OTBETHTE HA BOMPOC 3aJIaUH.

1. y=/x+2- 1| ykakute HanMeHpIee 3HAYECHHE (YHKIUH.
2. y="x—1+2 , YKaXXUTe HauMEeHbIIIee 3HaUeHUE PYHKIIUH.
3. y=+vx+3+1

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

MPAKTUYECKAS PABOTA Ne 13
Ha3Banune npaktuyeckoi padorsl: Peuwenue uppayuoHanibHbIX YPAGHEHU.

Heanb padorsl: HayunThcs pemath UppaliioOHaIbHbIE YpaBHEHUS.

Pe3yabTarsl:
Dopmupyemovie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— ITIK 1.3. IIpoBoguth u oOpabaThiBaTh pe3yNbTaThl HWCHBITAHUH CHCTEM OTOIUICHHUS,
BOJOCHAOKEHUS, KaHAIHM3AIMH U BOJAOCTOKOB MPH UCTIBITAHUSIX
memanpeomemnste. MPIT 01, MPII 02, MPIT 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.
3HaHusi: OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATIBLHBIX YPaBHEHUN U HEPABEHCTB.
yMeHus: [IpuMeHeHHE OCHOBHBIX METOJIOB PELICHUS HUPPALMOHAIBHBIX YpPaBHEHUH H
HEPaBEHCTB.
Xopn padoThr:
HppaunoHajbHbIM ypaBHEHHEM Ha3bIBA€TCA YPaBHEHME, COAEpPIKAIEE HEU3BECTHOE MO 3HAKOM
KOpPHSI.
OcHoOBHas ujies pelieHns HpPaloOHAILHOTO YPAaBHEHHSI COCTOUT B CBEJIEHUH €T0 K palliOHaIbHOMY
anreOpanvyeckoMy YpaBHEHHUIO, KOTOpoe JMOO paBHOCWIBHO MCXOJHOMY HUPPALMOHATEHOMY
ypaBHEHHIO, JIMOO sBIseTCS ero cienctsueM. llpu pemieHHMM HppalMOHANBHBIX YpaBHEHMM
MIPUMEHSIIOT METO/l BO3BeJeHHsl B CTeMeHb 00OMX YacTell YpaBHEHHsI U METOJ BBEJCHHS HOBOM
NepeMEHHOH (3aMeHbl IEPEMEHHO).
Ecnu 00e wyacTu uMppanmoHaIbLHOTO YPAaBHEHUS BO3BECTH B OJIHY M Ty K€ HEUETHYIO CTEIeHb U
OCBOOOJIUTHCS OT PAIMKAIIOB, TO MOJIYYUTCS YPaBHEHUE, pABHOCHIBHOE HCXOIHOMY.
[Ipu Bo3BeEHNN YpaBHEHHMS B YETHYIO CTEIIEHb MOJY4AETCsl YPABHEHUE, ABIISIIOLIEECS CIECACTBUEM
HCXOIHOTO. B CBS3M € 3TUM BO3MOXXHO IOSIBJIEHME MOCTOPOHHHUX PEIIEHUN YpPaBHEHHs, HO HE
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BO3MOXKHa TMoOTepss KopHed. B 3ToM cimydae oOs3aTenpbHa NpPOBepPKAa HAWICHHBIX KOPHEH
II0/ICTAHOBKOM B UCXOJIHOE YpaBHEHHUE.

MOomHBIM CPEACTBOM PELICHUS MPPALMOHAIBHBIX YPABHEHUN SIBIICTCS METOJ BBEICHUS HOBOM
nepeMeHHoI, win '"'MeTo] 3aMeHbl". MeTo 0OBIYHO MPUMEHSETCS B CIIydae, eClid B YPaBHEHUU
HEOJIHOKPAaTHO BCTPEYAETCSl HEKOTOPOE BBIPAXKEHUE, 3aBUCHIIEE OT HEU3BECTHOM BenuunHbl. Torna
UMEeT CMBICIT 0003HAUYUTh 3TO BBIPAXKEHUE KaKOH-HUOYAb HOBOW OYKBOW M MOMBITATHCS PEIIUTH
YpaBHEHUE CHayajla OTHOCHUTEIBHO BBEIACHHOW HEW3BECTHOH, a MOTOM YK€ HalTH HCXOAHYIO
HEU3BECTHYIO. B psne ciaydaeB yJauHO BBEACHHBIE HOBBIE HEHU3BECTHBIE MHOIJA IO3BOJSIOT
MOJIYYUTh pelIeHre ObICTpee U MPOoIe; HHOTAA )K€ 0e3 3aMEeHbI PEHIUTh 337a4y BOOOIIEe HEBO3MOXKHO.
Wuorna ynobHee pemaTth UppaldoHaIbHbIE YPaBHEHUS, ONPEACTHB 001aCTh TOMYCTUMBIX 3HAUYCHUN
Y UCTOJIb3Ysl PABHOCUJIBHBIE I1EPEXOBI.

PaccMoTpuM nprMeHEHUE TaHHbIX METOI0B PELICHNS HPPALUOHAIBHBIX YPaBHEHUI.

IIpumep 1. Pemure ypaBHeHne V7X — 6 =X

Pemenne. Bo3senem o0e 4acTH 3TOr0 ypaBHEHHs B KBajpaT M IONydnmM: 7x-6= x? . Permaem
KBaJpaTHOE ypaBHEHHE: X>- 7x+ 6 =0

D =25, x1=6, x2=1.

[IpoBepsiem nosy4yeHHbIE PE3yIbTaThl, IOACTABIISAS B HAYAJIbHOE YCJIOBUE:!

V76 — 6 =6 BepHO

V71— 6 =1 BepHO

OtBer: 61 1

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

Pemenue. Bossesiem o6e uactu B kBagpat: (V2x — 3)%= (Vx — 2)?
2x-3=x-2

2x-x=3-2

x=1

IIpoBepka: V2 -1 — 3 =V1 — 2 He celecTBYET, CIIEA0BATENBHO X=1 OCTOPOHHMIA KOpeHb. JlaHHOe
YpPaBHEHUE HE UMEET PEIICHUN.
OrtBerT: penieHuil HET

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

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

B nmanHOoM cnmyudae mpoBepka HeoOs3aTenbHa, TaK KaK HCIOJIb30BAJICS METOJ BO3BEICHHUS 00X
gyacTell B HEUETHYIO CTETIeHb, TPU KOTOPOU MOCTOPOHHUE KOPHU HE TMOSBISIOTCS.
OtBet:10

Ipumep 4. Penmts ypaBaenne VX + 6 - V13 — 3x = x+3

Pemenue. Bossesiem o6e uactu ypasuenns B ksaapat (vVx + 6 V13 — 3x) 2= (x + 3)%
(x+6) - (13-3x) = (x+3)?;

13x- 3x 2478 -18x = x? + 6x +9;

4x° +11x -69 =0;

x1= 3; Xp=-— .

[Mposepka: x1=3: Vv3+6:V13 —9=3+3; 6=6
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_ 23, 11 11 o
Xo=-r * — ~ > IOCTOPOHHHH KOPCHb.

OtBeT: 3

Mpumep 5. Pemuts ypasHenue +2x + 1+ V2x + 1 =12

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

1) V2x +1=3;

2x +1= 3%

x=40.

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

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

Pemenne. ITycts YVx=y, Vx=y

Homyuum y? +y - 2 =0; y1=-2; y2=1.

1) VYx=1, x=1

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

Ortser: 1.

Ipumep 7. Pemmmts ypaBuenue vVx — 10 +v'1 — x =6.

Pemenune. OOnacth nomycTuMbIX 3HadeHui HeusBecTHoro (O/[3) ompenensercs cucremon

x—lOZO@{XZlO
1-x20 x< 1L

MHOYKECTBE JICHCTBUTEIHHBIX YUCEIL.

HEPaBEHCTB { KOTOpasi pelIeHUl He UMeeT. YpaBHEHHUE HE OIPENETICHO B

OTBeT: HeT peleHui.
3agaHus 1719 NPAKTHYECKOH padoThI:
Pemmts ypaBHEHHS:

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

4.2 —x%-x=1 15. V6 + x- V6 — x =x

5. vVx + ¥Yx =20 16. VI + x - V5 — x =2v/2
6.V4 —x+/5+x=3 17.18-Vx+2=12
7.V5x—1-v3x—2-/x—1=0 18. 5++/x—1=3

8. ¥x+45 - Vx—16 =1 19.v3x = 7 -3 =x
9.V2x+7-2=x 20. 6 +V/5x — 7 =2
10.Vx+13=12-Yx+ 13 21.Yx—2=-2

11.4/16 — Vx + 1=4 22.(3-Vx=2)-(4 - V2x—1)=0

MMPAKTUYECKAS PABOTA Ne 14
Ha3Banune npakTuyeckou padorsl: Peuwerue uppayuoHaibHblX HePaseHCms.

Lean padorhl: HayunThes pemaTh UppalioHalbHbIe HEPAaBEHCTBA.

Pesyabrarnl:
@Dopmupyemvie rnemenmol IIK (npogpeccuonanvno opuenmupogannoe cooepiicanue):
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— IIK 1.3. IlpoBomuth u oOpaOaTbiBaTh pE3ylbTaThl HCIBITAHUN CHUCTEM OTOIUICHUS,
BOJIOCHA0>KEHUS, KaHAJIM3allUU U BOJOCTOKOB IIPU MCIIBITAHUSIX
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.
3HaHus1: OCHOBHBIE METO/bI PELICHUS UPPALIMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.
yMmenusi: [IpumMeHeHHE OCHOBHBIX METO/OB pEIICHHUS HUPPALMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB.
Xox padoThI:
Ilon wppanuoHAJLHBIM HEPABEHCTBOM IIOHMMAalOT HEPABEHCTBO, B KOTOPOM HEWU3BECTHBIE
BEJIMYMHBI HAXOATCA M0J] 3HAKOM KOPHSI.
Cnoco0 pemeHHMsi TakUX HEpPaBEHCTB COCTOMT B IPeoOpa3oBaHMUM HUX K pallMOHAIbHBIM
HEpAaBEHCTBAM IIyTEM BO3BeJeHHs 00enX YacTeil HEPABEeHCTBA B CTENEHb.
Pemenue nppalinoHaaIbHbIX HEPABEHCTB OCIOKHSIETCSI TEM 00CTOATEIBCTBOM, UTO 3/1€Ch UCKIIOYEHA
BO3MOXXHOCTb IPOBEPKH, B CBSI3U C 3TUM HEOOXOIMMO CTaparbcs JAejaTh BCE MPEoOpa3OBaHUS
PaBHOCHUJIbHBIMH.
[Ipu perieHny nppaMoOHaIbHBIX HEPABEHCTB HYKHO 3allOMHUTH MPABUJIO:
— npu 6036e0enuu obeux dacmeli HEPAGEHCMBA 6 HEYemHylo CmeneHb 6ce20d NOoJyYaemcs
HEepPageHCcmeo0, pagHOCUNbHOE OAHHOMY HEePABEHCMEY,

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

Ho ecnu nipu pemieHnn ypaBHEHH B pe3ysIbTaTe BO3BEACHUS YETHYIO CTEIIEHb MBI MOIJIN MOJIY4YHUTh
MIOCTOPOHHUE KOPHH (KOTOpBIE, KaK MPaBUJIO JETKO MPOBEPUTH) U HE MOIJHU MOTEPATh KOPHH, TO
KOpPHU HepaBeHCTBa NpU O€3yMHOM BO3BEJCHMM B YETHYIO CTENEHb MOTI'YT OJAHOBPEMEHHO M
TEpSThCS, U MPUOOPETATHCS.

HppaionanbHoe HepaBeHCTBO 4/ f(y) < g(x) umn /) < g(X) paBHOCHIBHO CHCTEME HEPABEHCTB:

fx)=0 f(x)=0
gx) =0 unu gx) =0
f) < g*® f) < g*°®
VpparyoHansHoe HepaBeHeTBo \/fpy > 0wy i \/f)> Q) PABHOCHIBHO COBOKYIHOCTH IBYX
f) =0 fx) =0
cucteM HepaBeHcTB: {4 g(x) =0 {ggg i g unu gx)=0 {g 83 i 8
fx)>g*x f®=g*® B

B cBs3M ¢ 3TUM OCHOBHBIM METOJIOM PELICHUs WPpAlMOHAIBHBIX HEPABEHCTB SIBIISIETCS CBEIACHUE
MCXO/IHOTO HEPaBEHCTBA K PABHOCHJIBHOW CHCTEME WJIM COBOKYIHOCTH CHCTEM paLMOHAIbHBIX
HEPaBEHCTB.

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

Pemenune. 3amernM, 4TO TipaBasi 4acTo 3TOTO HEPABEHCTBA OTPHIIATENBbHA, B TO BpeMs KakK JieBas
9acTh HEOTPHUIIATEIbHA TPHU BCEX 3HAYCHUSAX X, MPU KOTOPBIX OHA OlpereneHa. B cBs3u ¢ 3TUM
HEpPABEHCTBO PEUICHHUI HE UMEET.

Ortsert. Pemenmuii Her.

IIpumep 2. Pemuts HepaBeHCTBO V5X — 9 <4,
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Pemenne. O6macth onpeaeneHus JaHHOTO HepaBeHCTBa 5x-9>0, x > 1,8.

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

Haiinem nepecedyeHre moTydeHHOTO MHOYKECTBA PEUICHHUH ¢ 00JIACTBIO OINPEICIICHHsI HEPABCHCTBA,

nosyunm 1,8 <x <5.

Otser : [1,8; 5)

IIpumep 3. Pemuts HepaBeHCTBO V3 — X > 7.

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

O0e yacTi HepaBEHCTBA HEOTPUIIATEIHHBI, BO3BEACM UX B KBaapat: 3-x>49, -x > 46, x < -46.

Haiinem nepeceyeHre moydeHHOTO MHOKECTBA PEIICHU ¢ 00JIaCThIO OMpPEIeIeHUs HEPaBEHCTBA,
x<3

X < —46

«MEHBIIIC MCHBIIIETO», HUTaK X < —46.

Otset: (—o0; —46).

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

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

6x +3 =0,
Perienue. JJaHHOE HEPABEHCTBO PABHOCKHIILHO CHCTEME HEPABEHCTR: 3x =0,
6x + 3 < (3%)?
Haiinem pemeHns kaxaoro U3 HEpaBeHCTB:
1) 6x+3>0, x>05.

2)3x >0, x=>0.
3) 6x+3< (3x)?, -9x%+6x+3<0, 3x2%-2x-1>0, pemraeM KBaJpaTHOE ypaBHEHHE, HAXOMUM X1=1,
x2=-1/3. TlpumeHuM MeTOI MHTEpBaAIOB: X< -1/3, x>1.
x = —0,5,
x =0,

3anuieM penieHusi CUCTEMBI: ITomygaem x>1.

1
x < —3 UX > 1.

Otser: (1; +).

3agaHus 1719 NPAKTHYECKOH padoThI:

Pemuts HepaBeHCTBa.

1. x4+ 1>x-1, 7. V3 —x>x-1,

2. \7—5x>3, 8. V2x+3<x,

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

ITPAKTHYECKAS PABOTA Ne 15
Haspanme mnpakTtudeckoii padorbl: /Hccnedosanue ceoticme u nocmpoenue 2paguka
noKazamenvHou QYHKYUuu.
Llesb padoThI: HAYYUTHCS CTPOUTH IPahUKK MOKA3aTENbHBIX (YHKIUH.
Pesyabrarnl:
@Dopmupyemvie rnemenmot IIK (npoghpeccuonanvno opuenmuposannoe cooeprycanue):
— IIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yNbTaThl HCHBITAHUNW CHCTEM OTOIUICHHUS,
BOJIOCHA0>KEHUS, KAaHAJIM3AIUU ¥ BOJOCTOKOB IPU UCIIBITAHUX
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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 nokazaTenpbHOM (PYHKITHH.
— IlonsTHe 0 CBOWMCTBaX MoOKa3aTeIbHON (PYyHKIUH.
ymenus: [loctpoenue rpagkoB moka3aTesIbHbBIX (QYHKIUI.
Xopn padorhl:

Ocnosnvle ceoiicmea nokazameavHou gynkyuu 'y = a* npu a >1:

1. Ob6nactp onpenenenust GyHKIUU — BCS YUCIOBAs IpsMast

no

OGuacts 3HaueHui QyHKIMHA — MPpoMexyToK (0; +00)

3. DyHKUHA CTPOr0O MOHOTOHHO BO3PAacTaeT Ha BCEH YHMCIIOBOM
MPSIMO#A, TO €CTh, €CITU X1 < Xo, TO a*l < a*2

4. Tpabuk mokazarenpbHOM (yHKIMM ¢ ocHoBaHMeM a >1

n300paxEH Ha pUCyHKE 1.

OcHognbule ceoiicmea nokazamenvHoul pynukyuu 'y = a*npu 0<a /
1

<1l:

ysat.a=|l

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

yv=ar 0<al=1

<1 u300paxéH Ha pUCYHKE 2.

. \_ 3azlamm AJIs1 NPAKTUYECKOH padoThI:

L OTBeThTE HA BOIIPOCHI:

a) [louemy QyHKIIUS y=a" Ha3bIBaETCA MOKA3aTEIHHON?
6) Kakue 3HaueHst MOXKET IPUHUMATh ITepeMeHHast X?
B) [Touemy npu a<0 nokasarenbHas GyHKIWS HE ompeieeHa’?

r) U3 npuBeeHHBIX HUXE PYHKIMH YKaXKUTE TOKA3aTEIbHYIO:
1) y=4x-1

)y = ()"
3)y=x7
1
4) y=—"—
)y =

1) [Tpu kakux 3HAYEHUSX X BbIpaXKEHUU 5° MeHblie 17
1) x>0
2) x<0
3) x>1
4) x<1
e) U3 npuBeieHHBIX HIKE PYHKIMM yKa)XUTe yObIBAIOIIHUE:

(2
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2. O6s1acTh 3HaYeHUH QyHKIUH — TPOMEKYTOK (0; +00)
3. @yHKIMS CTPOrO MOHOTOHHO YObIBaeT Ha Bcei
YHCIIOBOM MPSIMO, TO €CTh, €CITH X1 < X,,TO a*t > a*2

4. I'padux nmokazarenbHOi (QyHkIMM ¢ ocHOoBaHueM 0< a



3) y=(4-+7)"
ol

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

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

y
0) IlocTpoiite Mo AaHHBIM TAOJIUI] B OJHOW CHCTEME KOOpPAMHAT rpaduKH yKa3aHHBIX (YHKIUN
(paboTaiiTe pa3HbIM IIBETOM)
3.Caemnaiite BBIBOJBI 110 PE3YJIBTATAM IOCTPOCHUIA;

a) O0nacThIO ONpeeNICHHs TOKa3aTeIbHON (DYHKIIUH SBIISETCS , IO3TOMY ee rpaduk
o0JazjaeT CBOHCTBOM

0) I'padux 1r000i1 MOKazaTeNnbHON (PYHKIIMH PACTIONOXKEH B , TIOATOMY JTF00ast
IIOKa3aTcJibHasA (1)yHKIII/IH MMPHUHHUMACT TOJIBKO 3Ha4YCHUs.

B) [Ipu 1r060M a rpaduk mokazaTesbHON (YHKIIUU TPOXOIUT YePe3 TOUKY , IOTOMY
qTo

r) MOHOTOHHOCTb MMOKa3aTeNbHON (YHKIIMU 3aBHCUT OT : QyHKUHH y=a*
SIBJISICTCSL BO3PACTAIOIICH TIPH U yObIBaroLIeH pu

1) [Toka3zarenbHas GyHKIMS HE 00J1aaeT CBOMCTBAMHU
e) I'paguku nByX mHOKa3aTeNbHbIX (YHKLIHMH CHUMMETPUYHBI OTHOCHUTENIBHO OCH OpAMHAT, €Cld

OCHOBAHUA CTEIICHEN

4. Ha ocHOBe clief1aHHBIX BBIBOJOB M300pa3uTe CXEMAaTUYHO B OJJHOM cucTeMe KOOpAUHAT rpapuKu
byHKIMIA a) y=2,5" uy=4  0)y=15u y=(2/3)".

Onuimmre CBOMCTBA KAKJOW U3 HUX.

5. OTBeThTE HAa BOIIPOCHL:

[3}0 2 . (3)0 6
0,2 0,6 n n
a) Tlouemy 347" <34 . a 4 4

3 0,2
34 51 (j <t
0) [Touemy * ~1 a 4
B) Ilouemy npu pelieHun ypaBHeHHs 2" -(X2 —3X+ 2) =0 [ocTaToyHO pemwTh ypaBHEHHE
x* —3x+2 =0, a mpu pereHNy HepaBeHCTBA 2° -(X2 —-3X+ 2) < 0 MOXXHO MepelTH K HEpaBEHCTBY

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

«OCcHOBHO» Tpaduk M

[NapanensHbIN iepeHoc (CABUL)

B11oJ1b ocu OX BMpaBoO Ha :
2 eIWHUYHBIX OTpE3Ka

1 X
—(=] =2
Y [3) :

[lapanensHbIN IepeHoc (CABUL)

BHoab ocu OY BHH3 Ha N

2 CAMHUYHBIX OTPE3Ka

ITocTpouTh cxemMaTu4ecku rpaguky ciaeTyromux GyHKIHH.

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

IMPAKTHYECKAS PABOTA Ne 16
Ha3panune npakTuyeckoi padorel: Peuwerue nokazamenvHblX YyPaGHeHUl U HEPABEHCMS.
Hean pabdoThbl: 3akpenuTh HABBIKK PEIICHUS TOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB.
Pesyabrarnl:
Dopmupyemwie 3nemenmut I1K (npogheccuonanvrno opuenmuposannoe cooepiicanue):
— ITIK 1.3. IIpoBoguth u oOpabaThiBaTh pe3yNbTaThl HWCHBITAHUW CHCTEM OTOIUICHUS,
BOJOCHAOKEHUS, KaHATM3AINMH U BOJAOCTOKOB MPH MCTIBITAHHSIX
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.
3HaHusi: OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEIbHBIX YPABHEHHUI 1 HEPABEHCTB;
yMeHus: [IpuMeHeHME OCHOBHBIX METOJIOB PEIICHMS IIOKa3aTeNIbHBIX YPaBHEHHU H
HEPaBEHCTB.
Xon paboTsr:
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VYpaBHeHHE, B KOTOpPOM TIEpEMEHHAs COJCPXKHUTCS B TIOKa3arele CTEleHH,
NMOKAa3aTeJbHbIM.
IIpocreiiniee mokasaTeabHOES ypaBHEHHE — 3TO ypaBHEeHHUe Bua a* = b, rae a>0, a#1
VYpaBHenue a*=b He umeer KopHen, ecim b<0.
[Tpu mOOBIX IEWCTBUTEIBHBIX 3HAUCHUSX X U Y CIIPABEJIMBHI PABEHCTBA!
a* - b* = (ab)?, a*-a¥ =a*tY, a*:a¥ =a*¥
Cnocobul peuteHus NOKA3aMeNbHbIX YPAGHEHUIL:
1. YpaBHUBaHME OCHOBAaHUMA.
2. BriHecenune o011ero MHOKHUTENSI 3a CKOOKH.
3. BBenenue BcrioMorarenbHON IEPEMEHHOM (3aMeHa TIEPEMEHHOMN ).
4. PaznokeHre Ha MHOXUTEIIH.

IIpumepl. Pemuth ypaBHEHUS:
a) 3%73=27

Ha3bIBACTCsA

Pemenue. Tak xax 27=3%, Ton nepenuuieM ypapaenue: 3% =33, Vpapuenne cBOAUTCA K ypaBHEHHIO

3x—3=3, peluB 3TO ypaBHEHUE, MOTYIHM X=2.
Otger: 2.

6) (§)2x+0,2:5\/§ .

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

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

Ortger: 0.

Mpumep 2. 2-3**1 - 3¥=15 (MeToz BbIHECEHHUS OOLIETO MHOYKHUTENS 32 CKOOKH)
Pemrenne: 2-3%3 — 3*=15; = 3*(2-3-1) = 15; 23*-5=15; > 3*=3; =x=1
Ortser: 1.

IMpumep 3. 9% — 8-:3* —9=0 (meron BBeIEHHS HOBOW IIEPEMEHHOI)

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

3*= -1<0; pemeHmii HET

Ortser: 2.
3agaHus 1J1s1 CAMOCTOATEILHOM PadoThI
Padora Ha «3» Pabora Ha «4» Pabora Ha «5»
1. 3%*x=9; 1. 2%242%=5; 1. 9%-23*=63;
2. 2¢142x"2=36: 2. 9%-63*-27=0; 2. 5x7(l)x-1=4;
3. 25%+ 2+5%-3=0; 3. 22x-2x1=; 1
4. 324 3= 30; 3. 207=
4, 5%-52= 600;
5. 9%+33%-4 = 0;

IToka3zaTeabHBIM HEPABCHCTBOM HAa3bIBACTCA HCPABCHCTBO, B KOTOPOM HEHU3BCCTHOC BXOJIHT B

ITOKa3aTeJib CTCIICHMU.

1.Pemenne I0Ka3aTeIbHBIX HEPABEHCTB YaCTO CBOIHUTCA K BHay @ W< ad® (> g0 ),

KOTOPLIC pCIIAOTCA € TIOMOIIIBIO CBOMCTB IIOKa3aTeIbHOMN (I)yHKI_II/II/IZ

ecmu a@>1, ToO moka3zarenbHas QYHKUUS 6ospacmarwowas (0OJbIIEMY 3HAYCHHIO (YHKIHUU

COOTBETCTBYET GoJIbIIIee 3HAUCHHE apryMenTa), T.e.  a™> ad® = f(x) > g(X) ;

ecmm  0<a<l, To mokazarenbHas QYHKIUA Yowvlsaowas (O0OIbIIEMY 3HAYEHUIO (YHKIIHHA

COOTBETCTBYET MEHbIIIEE 3HAUECHHE apryMeHTa ), T.e.  a'™> a%® = f(x) < g(x).
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Hpumep 1:  2>>23  y=2'pospacratomas (2>1) = 5x>3 x>3/5
Otser: (3/5; )

2.Crioco6 moacTaHOBKY (BBEIEHUE HOBOM IIEPEMEHHOM ).

IMpumep 2:

16"+ 4*-2>0

424 4%-2>0

0603HauNM 4=1>0 = t+t—-2>0

t*+t-2=0

tit,==2 [ty =-2

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

4% < =2 _, [mer pelieHuH
4* > 1 4% > 49
x>0
OtgeT: (0; ).
3aganus AJ151 CAaMOCTOATEIBLHON padoThI
Pemnth ypaBHEeHUS U HEPaBEHCTBA:

= (1.k. 4>1, T0 IOKa3atesbpHas QyHKIMs Y = 4% Bo3pacrarorias)=

1. 9%-23%=63; 9. 02 < =,
x (Lx-1_4. R
2. T4 10.  1,5<2.25.
3. 2x2-3x:l; 11. 52X — 7% —35.5% 4 35.7%¥ >
4 14 oy
4. 5x_5x-2: 600’ 12. 2x2 > (E)ZX 3
5. 9*+3¢3%-4 = 0; 13. * -1 >0
x2-8x+18 1 2% x2%+3,75
6. 21 X > 8 14, (¥< (\/52)
7. (E) = 27, 15. (i)le > 64_2§—x2
X 1
8. (\/6_ S g; 2

6. 3% < (BT,

HPAKTHYECKAS PABOTA Ne 17

Ha3panue mnpakTudeckoil padoTwl: [IpumeneHue nOKA3amMeNbHOU U CMENeHHOU @QYHKYUL 8
NPUKIAOHBIX 3a0a4ax MexXHONI02UYeCK020 NPODUIAL.
Ilenv padomer: Hayuutbcs WCTONb30BaTh TpadUKU M CBOWCTBA IMOKA3aTEIbHOM M CTETIEHHOM
GYHKIUH 1715 peleHus MPUKIaIHbIX 33/1a4.
Dopmupyemvie 3nemenmot I1K (npogheccuonanvno opuenmuposannoe cooepiricanue):
PesyabTarsl:
Dopmupyemovie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— TIK 1.3. IIpoBoguth u oOpabaTeiBaTh pe3ydbTaThl HUCHBITAHUNH CHCTEM OTOIUICHHS,

BOJOCHAOKEHUS, KaHATM3AIMH U BOJOCTOKOB MPHU UCTIBITAHHSIX
memanpeomemnsie:. MPII 01, MPII 04, MPI1 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 01, I1PG 04, TTPG 05, ITP6 06, ITP6 14, [1Py 08, TPy 17, TTPy19.
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3HaHus: [loka3aTenpHas U cTeneHHast QyHKIMH, UX CBOWCTBA U rpadUKy;
ymeHusi: [IpuMeHeHHE OCHOBHBIX CBOMCTB M TpaUKOB CTEIEHHBIX W IOKA3aTEIbHBIX
(bYHKUMHT 1715 peIieHus IPUKIATHBIX 33/1a4.
Xopn padoThl:

1) Hcnonp3ys pas3iuyHbie HMCTOYHUKM HHQPOPMAIMH, HAHIuTe (QOPMYJIbI, OIHMCHIBAIOIINE
CJIELYIOIINE TIPOLECCHI:

— PocT pa3nuyHbIX MUKPOOPTaHU3MOB, OAKTEPHiA, APOAOKEN U (PEPMEHTOB ...

— JlaBieHue BO31yXa U3MEHSETCA 110 3aKOHY ...

— 3aKOH pOCTa IPEBECHUHBI ...

— Ilpouecc u3MeHeHHs TEMIIEPATYPbI YaMHUKA IIPU KUIICHUH . ..

— 3aKoH NOTJIOIIEHUS CBETa CPEJION ...

2) H3BecTHO YTBEpXKICHHE, YTO KOJMYECTBO WMH(pOpPMAaIMH YyaBauBaeTcs Kaxiaesie 10 Jer,
3anumuTe GOPMYITy COOTBETCTBYIOIIYIO 3TOMY. M300pazute 3T0 HATIISIHO.

IHPAKTHUYECKAS PABOTA Ne 18
Ha3Banue npakTuyeckoii padorsl: BuiuucieHue u cpagnerue 102apugmos.

Heab padoThl: 3aKpeNUTh TOHATHE JorapudmMa, HAyYUThCS BBIYUCIATE JIOTapu(MBI.

Pe3syabrarsi:
Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguth u oOpaOaThiBaTb pe3yJbTaThl HWCHBITAHUNW CHCTEM OTOIUICHHUS,
BOJOCHA0KEHUS, KaHAIM3AIMH U BOJAOCTOKOB IPHU UCTIBITAHUSIX
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, ITPG 03, TIP6 05, I1Py 06, [1Py 07, I[Py 08
3HAHUA:
— Ormpenenenue gorapudma.
— IlonsTue o cBoiicTBax Jorapudma.
yMeHusi: Berunicnenue norapu@mosB, cpaBHEHUE JIorapu(mMoB.
Xoa padoThi:
Omnpenesienus
Jlorapugmom uynciaa b MO0 OCHOBaHUIO a Jlecsmmaserii norapud: Igb = logyg b.
Ha3bIBACTCS TAKOE YKCII0, 0003HaYaeMoe
Harypansubiit  jorapupm: Inb =logeb, rne

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

x = log, b. .

Oynkius, 3aganHas popmynoit y = log, x, e a >
a — ocHoBaHue yorapupma, a > 0,a # o
1b>0 0,a # 1,x € R, Ha3bIBaeTcs J0rapupmMuuecKon

Haiitun jgorapu¢gm — 3TO 3HAYNUT HAUTH MOKA3aTeb CTENEHH, B KOTOPYIO HAJ0
BO3BECTH OCHOBaHHUe Jorapugma, ytoObl MOJYYUTH CTOsIIEe MO Jorapudgmom
4HCJI0.

log, 16 = 4nocronexy2* =16 log, 81= 4nocronvry3’ = 81
log, 32 = Snockonery2* = 32 log, 243 = Snocxonexy3’ = 243

3aganus AJ151 CAaMOCTOATENbHOM padoThI:
1. CpaBHUTH yncha:
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a) log, 7 u log, 23; 0) logg 0,8 u logg 1; B) loge V15 u logg 13; 1) lOg%%I/I logé §

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

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

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

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

6.Bbrunciuts: log, log, 7 49.

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

8. Beruncauts: 1g 1000 : 1g 100.

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

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

INPAKTUYECKAS PABOTA Ne 19
Ha3Banue npakTudeckoi padorbl: /Ipumenenue 0CHOBHbIX NPABUTL 102APUPMUPOBAHUSL.
Leab padoThI: 3aKpeNUTh MOHATHE JIorapuQma, HAyYUTHCS TPUMEHATH CBOMCTBA JIOTapu(pMOB MpU
YIPOIIEHUHU JOTapU(PMUUECKUX BBIPAKCHHI.
PesyabTarsl:
Dopmupyemoie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguth u oOpaOaThiBaThb pe3yJlbTaThl HCHOBITAHUNW CHCTEM OTOIUICHHS,
BOJIOCHAOKEHU S, KaHAIM3AIIMX U BOJOCTOKOB MPU UCTIBITAHUSIX
memanpeomemnste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, ITPG 03, TIP6 05, ITPy 06, [TPy 07, I[Py 08
3HAHMSA:
— Omnpenenenune gorapudma.
— IlonsTue o cBoiicTBax sorapudma.
YMEHHUA:
— 1.Boruncnenue norapugmos.
— Ilpumenenue cBoiicTB Jorapudpmos.

Xox pa0doThI:
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OcHoBHBIE cBOMicTBa JorapugmMon

Ne (a>0,a+1,b>0,c>0) IIpumepsbl

1. logoa=1 logz;3=1

2. log, 1 =0 logg1 =0
logy(81-9) =logy 81 + logy 9

3. logy(b-c)=1log,b+log,c 8s _ lgo9g9 92 4 1%;9 9lep4+1=3
1 25 = logs 25

s b Ogsﬁ = 1085

: logaz—logab—logac —logs 125

=logs 52 —logs 53 =2—-3 = -1

5. logge bf = gloga b,a #0 logs 25100 = % -logs 25 = 50 - logs 52 = 50+ 2 = 100
3
6. log, b = iziz Z,c 1 logg, 27 = :Z: zz = :Z: ; = % = 0,75
7 log, b = b #1 log,55 = ! = ! =1—0,5
log, a logs 25 logs 5% 2
8. a'o8a* = x 910893589 = 3589
9. alo8cb — plogca glogz 20 — p(logz 9 — 2010g332 =202 = 400

3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
1.Berauciuts: logg 2 + logg 3

2.Boruncnuts: logs 7 — log3%

3.Berauciuts: logs 22 —logs 11 — logs 10
4.Boruncnute: 31g2 —1g4

5.Berauciuts: 2log; 32 —log, 256 — 2log, 14

log- 25
6.BoIaHCINTD: —22=>
log; 5

1
7.BbraucnuTh: Elogm 9 + log,; 49

8.Haiitn uncio x mo manHoMy Jorapudmy:log: x = log: 19 — log: 38 + log: 3
2 2 2 2

9.Ympoctuts:logg V81 + loge V27 + loge V9
10. Haiinure 3nauenune Beipaxkenus: 10g, (9b) , ecnu log, b=3.

IMPAKTUHYECKAS PABOTA Ne 20
Ha3Banue mnpaxkTuyeckoit padorwi: [Ipeobpazosanue GulpadiCeHUll, COOEPHCAWUX CMEneHu u
Jno2apugmbi.

Leas padoTbl: 3aKpenuTh MOHATHE JIOTapu(Ma M CTENEHH, HAYyYUThCS NPUMEHATH CBONCTBA
Jorapu(mMoB IIPU YIPOIIEHUH JIOTapU(PMUIECKUX BBIPAKECHUH.

PesyabTarsl:
Dopmupyemvie rnemenmot IIK (npoghpeccuonanvno opuenmupogannoe cooepircanue):
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— IIK 1.3. IlpoBomuth u oOpaOaTbiBaTh pE3ylbTaThl HCIBITAHUN CHUCTEM OTOIUICHUS,
BOJIOCHAOKEHUS, KaHAIM3AIMH U BOAOCTOKOB MPHU UCTIBITAHUSIX
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
3HAHMSA:
— Onpenenenue norapudma.
— IlonsTue o cBoiicTBax Jorapudma.
YMEHHS:
— 1.Beruncnenue nmorapugmos.
— Ilpumenenue cBOCTB Jorapudmos.
Xon padorhl:

4
Hpumep 1. Boruncnuts 1610881 3+1082 V3

Pemenne:

1 1 1
1610g81 3+10g2 4\’/§ — 1610g813 . 1610g2 4\/5 — 1610g343 . 1610g2 34 — 16Zlog33 . 16Zlog2 3

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

Perienue:

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

—logs 4-log1 3 logsi-log13 1y10813 1

logy 3
IIpumep 3. Boruncoute 11108411,

Perenue:

log, 3
11logs 11 — 1110g2 3-log114 — (1110g114)1°g23 — 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
Ipumep 5. BeruuciauTe 3HaueHne Beipakenus 1og s+ Va?b, ecnu log, b = "

Pemenue. [lepeiinem k norapudmy mo OCHOBaHUIO @, MOJIYUUM:

2 1 2 12 1
| a7 = log, Va2?b _ logga3bh3  logg a3 +log, b3 _§10gaa+§108ab
OBa’pt VD = log,a3b*  log, a3 +log, b* 3log,a+4log, b  3-1+4log,b
_%+%logab
~ 3 +4log, b
Taxk kak o yciosuio log, b = i TO
2 1 2 11 3
ztzlogeb z+37 7 3
3 3 °a 3 34 _4
] la2h = = =2 _ -
Bt N T3 dlog, b 5, 1 4 16
4
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3aganus 1J151 CaMOCTOATEILHON padoThI:

Beraucnurs.
D 710g% log; 27 11) log, 2-log, 18+log; 3.
' log? 6-log3 2
2) 510g3 90 (l)log3 10 12) 3 ¢ ¢ :
5 ' log 6 log, 36
13) 41086 _glon 36

3) 4_Iog2 7-log; 3

4) (410g23 . l)loggz.
Sflogﬁ 7 15) Berancnurs log,— ﬁ ,ecou log, a=2.
“ b

2 ogs 3
14y (5753 — 377 10y,

5) 91+logo’5 27

12+log 1
6 (2 e

49 10g25 5—10g7 \/g .

I oy oo ([3a2)?
16) Beraucnuth 2 0g,(3-2) +3 0gy (\/3+2) .

17) Boraucnuts log - ab’ +log, \/% , €CITN

7)

8) log ;. (log , 25-log ; 8).
log; 2

10) 4927,

1
log b=—.
g, >

IMPAKTUYECKAS PABOTA Ne 21
Ha3panme mnpakTHueckoii padoTwhl: Hccrnedosanue ceoticme u nocmpoenue  epaguxa
Jocapugpmuveckou hyHKyuu.

eap padoThl: HAYYUTHCS CTPOUTDH IpaUKH TorapuPMUUECKUX (HYHKIUIL.

Pesyabrarnl:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IlpoBoguth u oOpaOaTbiBaThb pe3yibTaThl MCIBITAHUN CUCTEM OTOIUICHHS,

BOJIOCHA0)KEHUS, KaHAJIM3allU1 ¥ BOJOCTOKOB IPU UCIIBITAHUIX
memanpeomemnsie:. MPII 01, MPIIT 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:
— Tlonstue norapudmudeckoit GyHKIUH.
— Tlonstue o cBoiicTBax jorapugmuyueckont GyHKINU.
ymenusi: [loctpoenue rpaduxos norapupmuyeckux GyHKINH.

Xopn padoThr:
Jlorapupmuyeckoii Ha3piBarOT GyHKIMIO BUaa: Y= 100, x. Jlorapudmuueckas GpyHkims oOpaTHas
ITOKa3aTEIbHOMN.
CaoiicTBa Jorapupmuyeckoin yHkuum:
1. O6nactpio onpeneneHus JorapuhMuieckon GyHKIUH SBIsSETCS TPOMEKYTOK (0;00).
2. MHOXeCTBO 3HaYeHUH JIorapu(PMUIECKON PYHKIIUN — BCS YUCIIOBASI OCh.
3. Jlorapudmuyeckas GyHKIMS — HEIIPEPHIBHA.
4. Jlorapudmuueckas pyHnkius npu a> 0, Bo3pacraer, ipu a< 0, yObIBaer.
5. TlokazarenpHass W Jorapupmuueckas (QyHKIUM B3aMMHO - OOpaTHbIE, TO HX TIpaduKu
CUMMETPUYHBI OTHOCUTEIHHO MPSMOU y = X.
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3agaHus 1719 NPAKTHYEeCKOH padoThI:

1. 300pa3uth cxemarnuecku rpaduk GyHKIUH, yKa3aTh €€ 00JIaCTh OMPEICICHISI © MHOXKECTBO

3HAYEHUU:
1. y =logz x 4. y =logix
2
2. y =log1x 5. y =logp,x
3
3. y =log, x 6. y =logpsx

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

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

r)y = loggs(x + 1)

'y .
¥ T a)y = log, x
2 f,-f""'f 6) y = logosx
] B)y = logs x
0| 1284567 F 9 > Dy =log,x
f _
I |
]

4. I'pacduk xakoil pyHKIMH H300paXkeH Ha PUCYHKE 3:
a)y =logix—1
2

0)y =logix+1
B)y = log;(x +1)
ny= log;(x -1
2 puc.3
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—
K&Mr

puc 1.

3. 'paduk xakoii GpyHKIMK N300paXKEH HA PUCYHKE 2:

i

=1

v



i 5. I'paduxk kaxoii GyHKIMH H300paXeH HA PUCYHKE 4:
v = a)y=logs(x — 2)
1/ 6)y = logs (x +2)
I i = : 8)y = log, x — 2
9 3 x TDy=logzx+2
puc. 4

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

Vi ¥ ¥ ¥

IMMPAKTHYECKAS PABOTA Ne 22

Ha3panue npakTu4eckoii padorbl: Peuenue no2apupmuieckux ypasHeHui.
Ilesan padoThl: Ha KOHKpETHBIX IpUMeEpax HAYYUTHCS peliaTh JorapuMuiecKkue ypaBHEHUsI.
PesyabTarnl:
Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguts u oOpaOaThiBaTh pe3yabTaThl HUCHBITAHUNH CHCTEM OTOIUICHUS,

BOJIOCHA0)KEHUS, KaHAJIM3allUK ¥ BOJOCTOKOB IPH UCIIBITAHUIX
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, [TPy 07, I[Py 08

3HAHUA:
— Tlonstue norapudma u ero CBOHUCTB.
— Bugsl norapudmMuyeckux ypaBHEeHHH.

ymeHnusi: [Ipumenenne cBOMCTB JorapuMoB Il peLIeHuUs JIOrapu(pMUIECKUX YpaBHEHUH.
Xox padoTsri:
Oouwgue pekomenoayuu
1. Pemenue norapupmMudeckoro ypaBHEHUs clieflyeT HauumHaTh ¢ HaxoxzaeHus OJ13. s
ATOr0 HEOOXOIMMO COCTaBUTh HEPABEHCTBO WJIM CHUCTeMY HepaBeHCTB. Kaxmoe BbIpaeHHE,
CTOSIIIIEE TOJ] 3HAKOM JorapudmMa IOJDKHO OBITh MOJIOKHUTENbHO. OOIee pemieHne HepaBeHCTBA
(cucTeMbl HEpaBEHCTB) HEOOXOIUMO U300pa3UTh Ha PUCYHKE.

2. Jlorapudmuueckoe ypaBHEHHE HEOOXOIMMO TMPHBECTH K BHIY: |Oga f(x)= |Ogag(X)
w109 a fx)=b , P 3TOM OCHOBAHHMs BCEX JIOrapu(PMOB JOJDKHEI OBITH PABHBIL.

3. Haiinennsie 3Ha4eHHsI HEM3BECTHOTO X HEOOX01MMO TpoBepuTh 1o OJ13.
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4. Ecru B ypaBHeHmn He HaigeHo OJI3, To HeoOxXommmo caenaTh IPOBEPKY, IMyTeM
MOJICTAHOBKY HAlICHHOTO HEM3BECTHOTO B JIOrapu(PMHUUECKOE YpaBHEHHE.

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

1) log, f(x)=log,g(x) 2) Iogaf(x): b

VYpaBuenust Buaa (1) comsarcs k pemenuio ypasuenuii f(X)= g(X) (morenmuposanue). IIpu sToM

HEOOXOUMO IOMHHTh, YTO YPAaBHECHUS |Og a f(X) = |0g ag(X) u f(X)= g(X) He paBHOCHIBHBL [Tpu

MMOTCHIUUPOBAHUHN MMPOUCXOAUT PACIINPCHUC obnactu OIIPCACIICHUA, 4@ 3HAYUT UMCCTCS OITaCHOCTD
IMOABJICHUSA ITOCTOPOHHUX KOpHeﬁ. HpOBepKa — HauJryqumee CpeacTBo NpOTUB TaKOM OIACHOCTH.

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

9(x)
f(x)= A (0o onpexenenuto gorapupma).

Ipumep 1. log;(x? — 4) = log;(4x — 7)

Pemenue:
1 cnoco6: O/13 naHHOrO ypaBHEHUS 33/1a€TCsI HEPABEHCTBAMHU
X2 —4>0
{4X -7>0
Pemast 5Ty cucteMy HepaBeHCTB, MOTy4aeM:
X € (—0; —2) U (2; )
€ G; oo) , OTKyza X € (2; o0)

Tak kak B JaHHOM ypaBHEHUHU PaBHBI JIOrapu(Mbl JBYX BEIUYUH, TO PABHBI U CaMH BEITUYHHBI.
[Tonyunm KkBaspaTHOE ypaBHEHHUE:
X2 —4=4x—-7>x*—4x+3=0.
OueBuHO, uto OJ13 3TOr0 YpaBHEHUS X € (—00; 0)
T.e. npouzonuio pacumpenue O13 Mo cpaBHEHUIO ¢ IEPBOHAYATILHBIM YPAaBHEHUEM.
KopHu kBagpaTtHOro ypaBHeHUs:
Xxy=1 nux,=3
Opnako B OJ13 MCXOHOTO YpaBHEHHUS MTOTAIAET TOIBKO YUCIIO X=3,
Koropoe u siBiisieTcs ero pemeHueM.
(Kopenn X=1 sBisieTcsi TOCTOPOHHUM M BO3HUK Tpu pacmupenun OJ13).
Orser: 3.
2 cnioco6: [TpuBoaum norapu)MUYEcKoe ypaBHEHHUE K BUAY X2 — 4 = 4X — 7 U HAXOIUM €r0 KOPHH
X, =1 n x5, = 3.
[Tocne pemnenus KBaApaTHOTO YpaBHEHUS CIETaeM MPOBEPKY:

[ToncraBuM KopeHb X; = 1 B HCXO0AHOE JorapuMUUECKOE YPaBHECHUE
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log;(12 — 4) =log;(4-1—7) = log3(—3)
= log3(—3) (JiokHOE paBEHCTBO,
T.K. He CyLeCTBYIOT JIOrapu(Mbl OT OTPULATENbHBIX YHUCE).

Tak kak pu NOJICTAaHOBKE KOPHSI X; = 1 MOJIy4EHO 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, KOpC€Hb X; = 3 sBiseTCA KOpHEM HCXOJHOI'O YpaBHCHUS.

Ortser: 3.

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

4x = 8-3

4x =5

1
x=1-
4

1
OtBerT: 1 "

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

Pemenne: (1aHHoe ypaBHEHUE CBOJUTCS K KBaJIpaTHOMY YPAaBHEHUIO C IOMOIIIbIO MeToAa
BBe/leHNsI HOBOii IlepeMeHHOi)

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

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

2 2

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

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

Pemenne:
lg(x?+75) =2+ 1g(x —4)
lg(x? +75) = 1g100 + lg(x — 4)
lg(x? +75) = 1g100 - (x — 4)
lg(x? + 75) = lg(100x — 400)
x*>+ 75 = 100x — 400
x2+754+475=0
D =100°—-4 1 475 = 100 000 — 1900 = 8100
@ :1002+9o —o5
_1002—90 5
[IpoBepka:
x; =95



1g(952 + 75) — 1g(95 — 4) = 2 = 1g(9025 + 75) — Ig(91) = 2 =1g 9100 — lg91 = 2=

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

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

| BapuanT Il BapranT

1.logzx =2 (106) 1.log,x=3 (106)
2logsx = -2 (16) 2.log,x=-2 (106)
3log,(x—4) =3 (10) 3.logs(13 —x) =2 (10)
4logg(x?-1)=1 (10) 4.log,(x?-1)=3 (26)
51g(2-5x )=1 (106) 5.1g(7-x) =-1 (106)
6.log32x—3log3x+2:0 (2 6) 6.logzx+ 3logzx—4=0 (20)

7. logzzx +logix=2 (206) 7.log12x- logz;x =6 (20)

2 3

8.log;(3x —5) =logz(x—3) (20) 8.logz;(2x—7) =3log(3x—1) (26)
9. lg(x?-17)=lg (x+3) (30) 9.log,(x — 1) = log,(x* —x — 16) (36)
10.Jogz(x + 5) + logs(x + 1) = log3 5 10. Ig (x+1) +lg (x-1)=Ig 3? (46)

(4 6)

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

Ilesan padoThbl: Ha KOHKpETHBIX IPUMEpax HAYUYUTHCS peliaTh JorapuMUIecKue HepaBeHCTBa.

Pesyabrarni:
Dopmupyemote 3n1emenmul IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguth u oOpaOaThiBaThb pe3yJlbTaThl HCHBITAHUNH CHCTEM OTOIUICHHUS,
BOJIOCHA0KEHUS, KaHAIM3alK1 U BOJAOCTOKOB IPH UCTIBITAHUSIX
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, ITPG 03, TIP6 05, ITPy 06, [1Py 07, TPy 08
3HAHMSA:
— Tlonstue norapudma u ero CBOHUCTB.
— Bugpl norapumMuyeckux HepaBeHCTB.
yMmenus: [IpumeHnenue cBOUCTB orapuMoB AJis pereHus JJIorapupMuIeckKux HEpaBeHCTB.
Xopn padoThr:
Pemrenue norapudmuuecKkux HEpaBEeHCTB OCHOBAaHO Ha ToM, dro ¢yHKmusa y = log,x mpum a>1
SIBJISIETCSI MOHOTOHHO BO3pAacCTaloIei Ha CBOEH oOjacTu ompeneneHus, a mpu (0<a<lMOHOTOHHO
yObIBaroleil Ha CBOEH 00J1acTH OIpeieIeHHUs.
[Ipn mnepexose OT MpPOCTEHIIEr0o HEPABEHCTBA K PAaBHOCHIIBHBIM CHCTEMaM HEpPaBEHCTB, HE
coJieprKalllMX 3HaKa Jjiorapupma cieAyeT YUUTHIBaTh O0JIACTh JOMYCTUMBIX 3HAUEHHH HCXOJHOTO
HEPABEHCTBA.
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[Tpu pemennn morapuMUIECKUX HEPABEHCTB MOJIB3YHTECh CIACAYIOMICH CXEMOM:

log, f(x) > log, g(x) log, f(x) < log, g(x)
a>1/ >a<1 a 1 O<ax<l1
{ f(x) > g(x) f(4) < g(x) { f(x) <g(x) f(x) > g(x)

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

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

logz(2x — 5) < log3 9
@Oynkius y = log; t — Bo3pacTrarias

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

Otser: (2,5;7)

IIpumep 2. Pemvite HepaBeHCTBO: Iog 2 (2 - 5X) <-2 .
3

-2
Pemenme: YuuthiBas, 4to —2 = |092(§j , IepexoJuM K pPaBHOCHIBHOMY HEPaBEHCTBY
3

-2

2

log, (2 - 5X) <log z(gj . Tak Kak ocHoBaHMe Jorapudmudeckoi Gyukrmu Y = log , t paBHO
3 3 3

2 2 .
— n 0< =<1, To oHa yObiBaeT Ha cBoed obnactu ompenenenus (mpu t>0). Torma monydaem:

-2

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

OrBer: (—o0; —0,05).

Ipumep 3. Pemmre HepaBEHCTBO: log 3 (5-4x) < log 3(X — 1) :

Pemrenne: Tak Kkak ocHoBaHue Jorapudmudeckoii ¢pynkmmn Y =100, pasro 3>1, To oma

BO3pacTacT Ha cBOEH 06HaCTI/I OIIPCACIICHUA (HpI/I t>0). TOFIIa HCXOJHOC HCPABCHCTBO PABHOCUIILHO
X<—;
5-4x > 0; 4 6 5

= S —< X< —.
5-4x<x-1 6 4

CUCTCMC HCPABCHCTB {
X>—

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

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

oHa yObIBaeT Ha cBoeil o0actu onpenenenus (npu t>0). Torna ncxoaHoe HepaBEHCTBO PABHOCHIIBHO

3X-5>0; x>§'

[] 5
= 3 & —<x<L3.
CUCTCMC HCPABCHCTB
P {x+123x—5

X<3
2
OTtBer: (15, 3].
3aganus 1J151 CAaMOCTOATEILHON padoThI:
IBapuanT lIBapuanT
1.logs(3—8x) >0 (10) 1.log;(2+x) >0 (16)
2.log;(x—8) <1 (16) 2.1og,(3x —2) <1 (16)
3.logi(2x —1) > -2 (106) .logi(x +2) > -2 (106)
2 3
4. 1g (x2+2x+2) <1 (36) 4. 1g(x® +x+4)< 1 (36)
5.Haiinute Haubosbliee 1eaoe perneHue 5. Haiinmure nanboibiee 11enoe peleHme
HEPaBEHCTBA: HEPABEHCTBA:
log,(3 —2x) —log, 13 <0 (20) log1(3x+ 1) -log1 6 >0 (20)
3 3
6.Haiigute HauMeHblIee 11e10€ pelIeHe 6.Haiigute HauMeHblIee 11e10€e pelIeHe
HEPAaBEHCTBA: HEPaBEHCTBA:
log,(2x — 1) —log,(x+ 1) <0 (30) logs(3x+ 1) —logs(x —2) >0 (36)

IMPAKTUYECKAS PABOTA Ne 24
Hazsanue npakTnyeckoil padorbl: Pewenue cucmem ypasHeHull u HepaseHcme ¢ npuMeHeHuem
PAa3IUYHBIX MEMOOO8.
Ieab padorel: HayunThcs pemars cUCTEMBI Pa3IMYHbIX YPAaBHEHUIN U HEPABEHCTB.
Pesyabrarnl:
Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yJlbTaThl HCHBITAHUH CHCTEM OTOIUICHHS,
BOJIOCHA0)KEHUS, KaHAIM3allUU ¥ BOJOCTOKOB IPH UCIIBITAHUSX
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, ITP6 03, TIP6 05, ITPy 06, [1Py 07, TPy 08
3HaHMs: [oHsATHE CUCTEMBI YpaBHEHUI U HEPABEHCTB.
ymenusi: Pemenne cucreM ypaBHEHMH M HEpPaBEHCTB (JIMHEWHBIX, KBaJpaTHbIX,
UPpaLMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTaPU(PMHUUECKUX ).
Xox pa0doThI:
Henuneiinple cucTeMbl HE MMEIOT YHHBEPCAJIBHOTO CIIOCO0a pPELIeHHUs, MMO3TOMY IpPHU pEIICeHUU
KOHKPETHOW CHCTEMBI YpaBHEHUI HYKHO YUUTHIBaTh OCOOCHHOCTH 3aJJaHHBIX YpaBHEHUH, epexois
K paBHOCHJIBHBIM CHCTEMaM.
OcHOBHBIC MeTObI PELICHUS CHCTEM HeJMHEHHbIX yPABHEHUM:
— METOJ NOJCTaHOBKH;
— METOJ] BBEJICHHS HOBBIX IIEPEMEHHBIX;
— rpadudeckuii MeTox;
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—  MCTOA anrerqueCKoro CJIOXKCHUA
—  MCTOA NMOYWICHHOI'O YMHOKCHUA U ACIICHHUA,

— METOA MaTEeMaTU4YCCKOI'O noz[6opa.

3agaHus AJ151 CAMOCTOSITEILHON padoThI:
Pemnre cucreMbl ypaBHEHUM U HEPABEHCTB.

Bapuaur- | Bapuant-11
L x? —y? =5, ) X—y=1,
X+y=-—1. - | xy=6.
3— x>0, 3
2. 42x+1>0, 2. Ix "2
1-—x?<0. 2Xx —3< x2.
27)( — 9y 26x—2y — 4x+y+10
3. 81X =3y+ll 3 3x2 :311+y
. X+y—3=1, . 3" .27 =576,
| 3x—2y+1=2. log |y — X =4.
Bapuanr- |11 Bapuant-1V
oy —1 (x-2)y-3)=1,
XY — D 1. X—2 1
Yy = - y_3 =
0,5x+1>0, i < X,
2 Xx—2<0, 2 X
2—X
x> -9 <0. 7 > 1.
X
y_X_q 2x+7y =1
3 3 2 3
- 2x+y :4x—y+2
2%%.2Y =8, '
«/7—6x—y2 =y+5, log, x—log, y =-5,
4. 4
y=x-1 2log, x+3log, y =0.
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IMPAKTUYECKAS PABOTA Ne 25

Ha3Banue npakTudeckoi padorsl: Vcnonvsosanue ceolicmas u epagpukos hynkyuu 01 peuleHus
VPAasHeHUll U HEPABEHCME.
Ilens pabomer: Hayuntbes pemiath ypaBHEHUS! U HEPABEHCTBA UCHONB3Ysl CBOWCTBA (DYHKIUI U €
MOMOIIIBIO TpadUKOB (QYHKITUH.
PesyabTarsl:
Dopmupyemvte 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IlpoBogute u oOpaOaTbiBaTh pE3ylbTAaThl HCIBITAHUN CHUCTEM OTOIUICHUS,

BOJIOCHA0KEHUS, KAHAIM3ALlUU ¥ BOJAOCTOKOB IPU UCIIBITAHHSIX
memanpeomemnsie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie: 11P6 02, IT1PG 03, TIP6 05, ITPy 06, [1Py 07, I[Py 08

3HAHUSL:
— TlonsTre 06 OCHOBHBIX CBOMCTBAX 3JIEMEHTAPHBIX (PYHKIIUH.
— Tlonstue o rpaduKax OCHOBHBIX HJIEMEHTAPHBIX ()YHKIIHH.
yMEHHs:

— Onpenenenue o0xacTu onpeeNieHus U 001acT 3HaYeHUH (PYHKIUU.

— Omnpenenenre UHTEPBAJIOB BO3pacTaHUs U YObIBaHUS (QYHKIUU.
Xoa padoTbI:
Oonacmo onpedenenus.
Ecnu ¢pynkius 3agana ¢popmMyIioil, To ee 001acTh onpeaeneHus: — 3TO BCE 3HAUCHUS apTyMEHTBI, TPH
KOTOPBIX (opMmyrna uMeeT cMbIciH. OTCYTCTBHE CMBICIA CBSI3aHO, HANpUMEp, CO 3HAMEHATENEM,
pPaBHBIM HYIIO, C OTPHUIATEIbHBIM 3HAUYECHHEM MOJKOPEHHOTO WM MOUIOrapu(MHIECKOTO
BbIpakeHUs. Pemenne mo00ro ypaBHEHUSI M HEPABEHCTBA MOJIPa3yMEBAET MCIIOJIb30BAaHHE 00JIaCTH
oTpesieNeHusl.
Oobnacmye 3nauenuil. OcpanuyeHHoOCHb.
MHOkecTBO BCeX 3HaYCHHI (PYHKIIUU HA3bIBAETCSI €€ 00JacThiO 3HAUCHU.
DyHKIKSA Ha3bIBAETCS OTPAHHUYCHHOM CBEpXY (CHHU3Y), eciu cyiecTByeT Takoe uncio C, uto f(X)<C
(f(x)=C) s mro6oro x U3 obmactu onpeneneHus. OYHKIHs Ha3bIBAETCS OTPAHMUYCHHOMW, €CITH OHA
OrpaHUYe€Ha cBepXy U CHU3Y. MoHOmoOHHOCHb.
ODYHKIMA HA3bIBAETCS CTPOTO BO3pacTarolied (CTporo yObIBaroiei) Ha WHTEpBaje X, €CIH s
001X uncel a v b u3 uHTepBaga X BBIMOIHSICTCS YCIOBHUE: U3 TOTO, uTo a>b cienyer, uro f(a)>f(b)
(f(@)<f(b)). Ecau pyHKIMS CTPOro Bo3pacTaeT Wik CTPOro yObIBAET Ha BCEH 00J1aCTH OIpeIeIICHUS,
TOBOPSIT, YTO OHA MOHOTOHHA. B 3TOM ciydae kaxkaoe 3HaueHue GyHKIUS TPUHUMAET TOJIBKO OJTUH
pas.
Henpepuvienocme.
OyHKIMS HEMPEPBhIBHA B TOUKE, €CIU Mpeaen GYHKIMKU B TOUKE PaBEH €€ 3HAUYCHHUIO B ITOU TOUKe.
OyHKIMH, U3y9aeMble B IIKOJE, WM HEMPEPHIBHBI WM UMEIOT KOHEYHOE YHCIIO TOYEK pa3phiBa.
[TprurHaMu pa3pbiBa OOBIYHO SBISIOTCS HAJTHYUE 3HAMEHATEISI, KOTOPBIA MOXKET OBITh paBEH HYIIIO,
WJTU KYCOUYHOE 3a7jaHne (QyHKITIH.
Hcnonvzosanue O/13
O4eBHIHO, YTO B OONBIIMHCTBE CIy4yaeB MPHU PEIICHUU YpaBHEHUN M HEPABEHCTB Mbl YUUTHIBAEM
O/13. ITonezno nomuuTh 0 HaiaeHHoM OJI3 B mpolecce pelieHHs, a HE BCIOMUHATh O HEM B
nocineaHuii MoMeHT. Hanmpumep, B morapuMuUecKux HEPaBEHCTBAX C IMEPEMEHHBIM OCHOBaHHEM
unorga OJ13 onpenensier Bo3pacTaHUE WK YOBIBAHHE JIOTapr(Ma, 9TO MO3BOJIET HE pacCCMaTPUBATh
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JIBa ci1y4asi Iipu peneHuu. B 3agavax, conepxkammx Mmoayib, O[3 MoxkeT 0IHO3HAYHO 3aaBaTh 3HAK
MOAMO/1YJIBHOTO BBIPAXKEHUS.

WNuorna 3nanne O/[3 no3Bosiser 10Ka3arh, YTO YpaBHEHHUE (MM HEPABEHCTBO) HE UMEET PELICHMUI,
MHOT/1a TIO3BOJISIET HAWTH pElICHUsI ypaBHEHUN (M1 HEPABEHCTB) HEIIOCPEACTBEHHOM MOACTAHOBKOM
gucen u3z OJ13.

IMpumep 1. Pemnts ypaBHEeHHE

V3 —x =logs(x — 3)

Pemenue. O/[3 3TOro ypaBHEHHUS COCTOUT U3 BCEX X, OTHOBPEMEHHO YJOBJIETBOPSIOIINX YCIOBUIM
3—x=20u x—3>0, 1. e.¢ O[3 ecTb HycTOE MHOXECTBO. DTHUM pELICHUE YPABHEHUS U
3aBEepIIAETCA, TAK KaK YCTAaHOBJIEHO, YTO YPABHEHUE HE UMEET KOPHEM.

OTBeT: penieHui HeT.

Ipumep 2. Pemints HEPABEHCTBO

V1I—x2 +Yx* =1 < 2% —log,(1 + x%)

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

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

B HEPABEHCTBO, MOJTyYaeM, YTO €ro JieBas 4acTh paBHa 0, mpaBas paBHa 1, T.e. X; = 1 ecTh pernicHue
HepaBeHcTBa. [loncraBnsii x, = —1 B HEpaBEHCTBO, MOJydyaeM 4YTO X, = —1 He SBISETCS €ro
peleHneM, TTOCKOJIbKY JieBast YacTh HepaBeHCTBa paBHa 0, a paBas 4acTh paBHa -1/2 .

OrtBert: 1.

Hcnonb3oBaHue MOHOTOHHOCTH.

Pemenue ypaBHEHUIT U HEPABEHCTB C UCIOJIB30BaHUEM CBOMCTBA MOHOTOHHOCTH OCHOBBIBAETCS Ha
CIIEIYIOIIUX YTBEPKICHUSX.

1. [Tycte f(X) — HempepbIBHAs M CTPOrO MOHOTOHHAs (YHKIMS HAa MPOMEXYTKe £, TOraa
ypaBuenue f(X)=C, rme C — nmaHHas KOHCTaHTa, MOKET MMETh HE 0oOJiee OJHOTO pEIICHHs Ha
MPOMEXKYTKE £.

2. [Tycts f(X) u g(X) — HEMpepwIBHBIE Ha poMexyTke £ ¢pyukimu, f(X) ctporo Bo3pacraer, a g(X)
CTpPOro yObIBaeT Ha 3TOM MPOMEXYTKe, Toraa ypaBHenue f(X)=g(X) MoxkeT umers He GoJiee OHOTO
pelIeHus Ha IPOMEXYTKE £.

IIpumep 3. Pemuths ypaBHEHHE

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

Pemenne. OueBuaHo, uto x < 0 He MOXKET SBJIATHCS pEIICHHEM YpaBHEHHUsS, TaK Kak TOTJa X -
2X7+2x43 < Hna x>0 ¢yskuus y = x - 2% +2%+3 HEIPEPBIBHA U CTPOTO BO3PACTACT, Kak
MIPOU3BE/ICHNE JBYX HETPEPHIBHBIX MOJOKUTEIBHBIX CTPOTO BO3PACTAOIIMX IS ATHX X (DYHKIUH

2 2
f=x u g = 2% *2**3_ 3pauyur, B o6mactu x>0 Qynkuus y = x - 2% F2x+3

MPUHUMAET KaXJI0€ CBOE
3Ha4eHHWEe POBHO B OAHOW Touke. Jlerko yBumeTh, 4To X=1 fBISETCA pEIIEHUEM YypaBHEHUS,
CJIEJOBATEIBHO, ITO €r0 €IMHCTBEHHOE PEIICHNUE.

OrtBert: 1.

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

Pemenue. Kaxnast u3 pyukuuit y = 2%, y = 3%, y = 4%, HenpepbIBHAs U CTPOrO BO3PACTAIOIIAs
Ha BCeH ocu. 3HAYMT, TAaKOU ke SBIseTCs U ucxoaHas pynkuus y = 2% + 3% + 4%, Jlerko yBuzaeTh,
yro npu x=0 ¢ynkumsa y = 2* + 3* + 4* npunumaer 3HaueHue 3. B cuiy HempephIBHOCTH U
CTPOroil MOHOTOHHOCTH 3TOM (yHKIUH Tpu x>0 umeem 2% 4+ 3% + 4% > 3 npu x<0 umeem 2* +
3* + 4* < 3. CnenoBarenbHO, PEHICHUSIME HEpaBEHCTBA SBIISIOTCS Bee X<0).

OtBer: (—;0).

IMpumep S. Pemnts ypaBHEHHE
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—Vx-2+V18—-x=2.
Pemenne. OJI3 ypaBHeHust ecTh mpoMexyTok 2 < x < 18. Ha O/I3 pyukuuu f(x) = —Vx—2u
g(x) = V18 — x HemnpepbIBHBI M CTPOrO YOBIBAIOT, CIIEIOBATEIBHO, HEIPEPHIBHA H YOBIBACT

byHKIUS
h(x) = —Vx — 2 + Y18 — x. ITosToMy Kaxioe cBOE 3Hauenue GyHKuHs h(X) IPUHIMAET TOIBKO

B oHoM Touke. Tak kak h(2)=2, To X=2 sABjIIE€TCSA €IUHCTBEHHBIM KOPHEM HCXOIHOIO YPaBHEHHS.
OrtBerT: 2.

Hcnoab3oBanue rpapukos.

W3 Bcex MOHATHH, CBA3aHHBIX C (YHKIMEH, MCIONB30BaHUE TPAPUKOB MPU PEIICHUU PA3THUYHBIX
3amad Hambosee o4eBHAHO. YacTo KOpHH ypaBHEHHUH, KOTOPBIE HENb3sl PEUIMTh C ITOMOIIBIO
JITOPUTMOB, MOKHO HalTH 1MOAOOPOM, a rpadudecku 000CHOBATh MX KOIUYECTBO. I paduueckuii
croco® maér npubIMKEHHOE pelleHre, MO3ToMYy Bcerga TpeOyer mnpoBepku. I[lpu pemienun
yYpaBHEHUN WM HEPABEHCTB MHOI/IA TOJE3HO PAacCMOTPETh ACKU3 TpadMKOB MX MPAaBOW M JIEBOM
gacteid. Torga 3TOT 3CKHU3 TpadHKOB MOMOXKET BBIICHHTH, Ha KaKHe MHOXECTBA HaJ0 pa3OuTh
YHCIIOBYIO OCh, UTOOBI Ha Ka)KJIOM U3 HUX pPEIICHUE YPAaBHEHUS WM HEPABEHCTBA OBbLIIO OYEBUTHO.

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

Pemenne. O/I3 HepaBeHCTBa €CTh BCE X U3
npomexyrtka [-1,1]. Ocku3bl  TpaduKoB
dysxmmit f(x) =V1i—x2n g(x) = V5 —x
mpelcTaBieHbl Ha pucyHke. M3 rpaduka
cienyer, uro ais Beex X u3 OJ13 HepaBeHCTBO

crpaBeyinBo. [Jokaxkem 3t0. [l Kaxkaoro
xe[—1,1] mmeem O0Zf(x)<1, a mis
Ka)KIIOTO TAKOTO X MMeeM, 4To V5 — x > V4 > 1. 3HaunT, /U1 KaxI0ro xe[—1,1] mmeem f(x) <
1 < g(x). CnenoBaTenbHO, pEIICHUEM HEPABEHCTBA OYAYT BCE X U3 MpOMexyTKa [-1,1].

Ortser: [—1;1].

Mpumep 7. Pemuts ypapuenue x2 + 2x + 3 = V4 — x2.

YA
y=r2+2:c+3
3
A(~1,2)
2 y=2
>
|
|
: y=V4-z2
|
L —
=7 =l 0 2 4

Pemenne. O/I3 ypaBHEHUs eCTh BCe X U3 MPOMEXYTKa —2 < x < 2. DCKU3bI rpa@UKoB (YHKIIHMA
f(x) =x*+2x+3u g(x) = V4 — x2 npexcrapieHsl Ha pucyHke. IIposeném npamyro y=2. U3
rpaduka ciaeayer, uto rpaduk ¢pyukuuu f(X) mexur He HUKeE 3TO# psiMoid, a rpaduk GyHkHH g(X)
He BbIme. [Ipu sTomM 3T Tpaduku kacarTcs mpsMoi Y=2 B pasHbIX Toukax. ClenoBaTenbHO,
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ypaBHEHHE He UMeeT penteHuit. JlokaxeM 31o. Jlns kaxmoro x € [—2,2] umeem V4 — x2 < 2,ax? +
2x +3 = (x+ 1)2 + 2 > 2. TIpu stom f(X)=2 Toneko a1a x = —1, a g(X)=2 Toneko a1 x=0. D10
O3HAYaeT, YTO ypaBHEHHE HE UMEET PELICHUH.

OrTBeT: peleHuil HeT.

3amaHusi 1J1sl CAMOCTOSATETLHON PadoThI:

1. Pemure rpadguyecku ypaBHEHHE:

(6a30BBIi YPOBEHB)

a) 2" =-2x+8; (TIOBBIIICHHBIN YPOBEHB)
1\ a) 2° —1=/x;
B) 3" =—x+8; » (EJ)C:[_E;
r) 0,2 =x+6; 3 3
N 2 =6-x, 3" =4x;
e) 3 =2x+1; n) 2% =3-2x—x7;
) 2° = — Ly e) (lj =Jx +1.
2 4
3) (%) =4+x°% x) (%) =x*+3.
) 5" =6-x.

2. Pemmmth Tpaduyecku HEPaBEHCTBO:
(6a30BBI YpOBEHB)

a) 3 >4-x; (TIOBBILIIEHHBIH YPOBEHB)
1\ a) [x—1>25";

0) | = | <2x+5

)(?J ) 6) 3 —1> —/X;

B) 1 xS2x+1; B)(\/E)X>4—x;
4

r) 3" > x? +5x;

" (\/E)X s ) [%}X >/x+1.

m 2% =% -4,

IMPAKTUYECKAS PABOTA Ne 26

HazBanue npakTnuyeckoil padoTwl: /[Ipumvenenue mamemamuyeckux Memoooe OJis peuleHus
cooeparcamenvHulX 3a0a4 U3 pasiuyHblx oo1acmeti HayKu U NPAKMmMuKu.
esab padoThi:
HayuuTbcs mMpUMEHSTHh pa3inyHble MAaTEMaTHUYECKHE METO/bl K PEHICHUI0 MPaKTHUECKHUX 3ajad,
MPUMEHSEMBIX B PA3IMYHBIX O0JIACTSIX HAYKH, a TAKXKE HAaBBIKOB MAaTEMaTHYECKOTO MO/IETUPOBAHHUS
pEaJIbHBIX MTPOLIECCOB.
Pesyabrarnl:
@Dopmupyemvie rnemenmot IIK (npoghpeccuonanvno opuenmupogannoe cooepircanue):
— ITIK 1.3. IlpoBomuth u oOpaOaTbiBaThb pe3yibTaThl HCIBITAHUN CHUCTEM OTOIUICHUS,

BOJIOCHA0>KEHUS, KAaHAIM3AIUU ¥ BOJOCTOKOB IPU MCIIBITAHUX
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memanpeomemnsie:. MPII 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnosie: 11P6 01, I1P6 06, ITP6 14, ITPy 08, I1Py 18, ITPy 19.
3HaHusA: [loHsATHE O IPOLIEHTAaX, OCHOBHBIX CBOMCTBAX JIPOOH.
ymeHusi: Vcronb30BaHre OCHOBHBIX ajredpandeckux (GopMyd, a TAKKE CBOWCTB IMPOLIEHTOB
JUISl pELLIEHUs TIPUKIIAIHBIX 3aa4.
Xox padoThI:
3ajanus 1J151 CAaMOCTOATEILHON padoThI:

Ilepesos 2py3o08, 2py3onodvemnocms
3aoaua 1. /[na nepesosxu 30 moun epy3a mauiune Haoo 6bL10 cOeams HeCKObKo peticos. Ho
2py3 NPUULIOCH Nepeso3Umsb Ha Mauiune, umeouell 2py30n00beMHOCMb Ha 2 MOHHbL Ooablle, YeM
NIAHUPOBANOCL. M3-3a 3mo2o 0 nepeso3Ku 2py3a NnoHaoodbunocy Ha 4 peiica menvute. Hatimu
2PY30N00bEMHOCIb MAUUHYL, Nepese3ulell 2py3.
3aoaua 2: ]Ins nepeBo3a rpy3a aBTOMAIIMHE TPY30MOABEMHOCTBIO 7,5 T MPUIIIIOCH CAENATh
12 peticoB. CKOJIBKO peiicoB MpUAETCS CeNaTh aBTOMAITUHE TPY30I0ILEMHOCTBIO 9 T /AJISl 3TOTO Ke
rpy3a?
3aoauu na npoyenmul
3aoaua 1. 3apaboTHas 1UIaTa CIYXKAIIETO COCTABISET X pyO, K KOTOPhIM HauucisieTes 15% - i
kodpurment. M3 obmeit cymmbr B3umaercs 10% B mencuonHbld (oux m 1% cocraBiser
nipodcoro3HbIi B3HOC. 3apaboTHas miaTa odsaraetcs Takxke 10% - M 0T0XOqHBIM HAJIOTOB (KpoMe
¥y py0, paBHBIX MUHUMAaJIbHOH 3apaboTHO# miate). CoctaBbTe GOPMYIY U1l BRIYUCICHUS CYMMBI,
KOTOPYIO TMOTYYHT CITYKAIIHA.
3a0aua 2. B nmancuoHate B mpouuioM roay otasixaino 1100 myxuuH u sxeHIIMH. B aToM rony
YUCJIO OTABIXAIOIIMX MYXUMH yMeHblIniIoch Ha 20%, a 4ucino >KeHIMH yBenunuuiaoch Ha 30%.
CKOJIBKO MY’KUYHMH M )KEHIIUH OTIBIXAJIO B TAHCMOHATE B 3TOM I'0Jy, €CJIM U3BECTHO, UTO BCETO B 3TOM
roxy otabixano 1130 yenoek?
3aoaua 3. Cryaent kynun ase kauru 3a 1300 py06. Eciu 661 mepBast kaura crousa Ha 20% nopoxe,
a BTopas — Ha 25% pnemieBiie, TO UX LeHbl ObUIM Obl OAMHAKOBBL. CKOJIBKO pyOsiel CTOUT BTOpas
KHUTA?
3aoaua 4. Topropas 6a3a moctaBuia MarasuHy kageabHyI0 TUIMTKY MO ONTOBOMH IIeHe, KOTopas
Ha 25% Ooublie 1IeHBl U3TOTOBUTENSA. MarasuH MmpojaBai 3Ty IUIMTKY MO IieHe, kotopas Ha 15%
6omb11e ontToBoid. Ho B koHIIe Mecsiia cHusmi neny Ha 10%. Ckonbko py0Jieii o OTHOIICHUIO K [IeHe
M3TOTOBUTENS MIEpeNIadiBaeT MOKyIaTenb 3a | M2 IIIMTKH, MOKyTIas eé B KOHIE Mecsa ro nexe 1035
py6. 3a 1M? ?
3aoaua 5. B cenbckoi mikojie Ba Kjaacca. B mepBOM MOMyroauu ycrneBaeMOCTh IO KJlaccam
cocrasisia 90% u 50%, a B uenom 1o mkoie — 70%. Bo Bropom nonyroauu u3 nepsoro kiacca 10
YEJIOBEK TMEePENuId B IPYTyIo mKoiy. KakapIii kiacc moBBICKI ycrieBaeMOCTh Ha 1%, a B 11eJI0M 110
1IKOJIE ycreBaeMocTh ynajia Ha 3%. CKOJIbKO ydaluxcsl CTalo B LIKOjie?
Cmapunnvle 3a0auu
3aoaua 1. Kymen umMen MecTUNIPOLIEHTHRIE OOIUTAIINN, C KOTOPBIX MOJTydal exkeroaHo mo 1500
p. mpoueHtHbix AeHer. [IpomaB obmuranmmu mo kypcy 120 (t.e. 120% oT uX HOMHHAILHOM
CTOMMOCTH), YacTh BBIPYYEHHBIX JEHET KyIel] ynoTpeOu1 Ha MOKYIKY AoMa, 1/3 ocTaTka moJoXuiI
B Oank moj 4%, a ocTanbHBIC JIEHBIHW B Apyrou OaHk mo 5%. M3 oboux OaHKOB BMecCTe KyIiell
norydaeT B o 980 p. noxoma. CKoibKO OBLIO 3ariadyeHo 3a AoM?
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3aoaua 2. Cripocui HEKTO YUUTENs CKaXKH, CKOJIBKO y TeOsl B KJlacCe YYEHUKOB, TaK KaK X0uy
OTHaTh K TeOe B yUe€HHE CBOETO ChbIHA. YUYHUTEIb OTBETHJI €CIIU MPUJET €Ille YUCHUKOB CTOIBKO K€,
CKOJIbKO MMEIO, U TOJICTOJIBKO, M Y€TBEPTas YaCTh, U TBOM ChIH, TOrna OyzaeT y MeHs yueHukoB 100.
CrpammBaercsi, CKOJIBKO OBUIO Y YUUTENS YUSHUKOB?
3aoaua 3. Tlocnan yenoBek m3 MockBbl Ha Bojoray, U BEJIEHO €My B XOXJICHHH CBOEM
COBeplIaTH Ha BCAKUU AeHb 1o 40 BepcT; MOTOM JIPYTHil YETOBEK B IPYTrUil [Ha CleAyIONIUi| 1eHb
MOCJIaH B CJIEJ] €ro, ¥ BEJICHO €My UATH Ha JeHb 45 BepcT, U BelaTeNbHO €CTh, B KOJUKUN JIEHb
MOCTUTHET [JIOTOHUT |BTOPOM MEPBOTO
3aoaua 4. Ilponasen npoaaet manky. Crout 10 p. [logxoaut mokymnarenas, MEpsET U COTJIACEH
B35iThb, HO Yy HEro €cTh TOJbKO 25 p. IIpomaBeny oTchliaeT Majlpuuka ¢ 3TUMHU 25 p. K cOcelke
pa3MeHsaTh. Manbuuk npuberaer u ornaer 10+10+5. [IponaBen oTnaer manky u ciady B 15 pyoO.
UYepes kakoe TO BpeMsl MPUXOAUT COCEAKA M TOBOPUT, 4TO 25 p. danpmuBeie, TpeOyeT oTaaTh ei
neusru. Hy uro nenats. [Iponaser jie3eT B kaccy U Bo3Bpaiiaer il JeHsru. Ha ckonpko oOManyiu
npojasua?
3aoaua 5. CnoH, cnoHuxa u CIIOHEHOK MPUIIUTH HATUTHCS K 03€PY, YTOOBI HAMMUTHCS BOABL. CIIOH
MOJKET BBIMHUTH 03€pO 3a 34, CIIOHHMXA - 33 54, a CIIOHEHOK - 3a 64. 3a CKOJILKO BPEMEHHU OHHU BCE
BMECTE BBINBIOT 03€p0?
3aoaua 6. Hexrto B3s1 m3 cokpoBuniaunbl 1/13. M3 Toro, uto ocramock, npyroit B3sut 1/17.
OcraBun xe B cokpoBumiHuile 192. Mbl XOTUM y3HaTh, CKOJBKO OBUIO B COKPOBMIIHHUIIC
[IepBOHAYAJIbHO?
Knaccuueckue 3adauu
3aoaua 1. Tpu ppibaka Be4epoM HAJOBHIIU PHIOBI U JIETJIH criaTh. [IepBrlii, MPOCHYBIIUCH YTPOM,
pewwil He OyauTh octaibHbIX. OH pa3znenui pel0y M3 cajgka MOPOBHY, HO OJHA pblda ocTanackh
JIMILIHEH; OH BBIOPOCUI €€ B BONY, 3a0paj TPeThi0 YacTh yjoBa U yexas AoMol. Uepes yac Bcrai
BTOpOM. /lymasi, 4TO OH IPOCHYJICS MEPBBIM, U HE )KeJast OyAUTh OCTATIBHBIX, IPOJIENAI TO )K€ CaMoe,
YTO W TIEPBBIA: BRIKMHYJ B BOJY JIMIIHIOK PHIOY, B3sUT TPETHIO YACTh OT OCTABILIETOCS yJIOBa U yexall.
Emre yepe3 uac Bce 5TO MOBTOPII TPETUM PBIOAK, TOXKE CUMTAsA, UTO OH BCTaJ NepBhIM. KakoB ObLT
yJIOB?
3aoaua 2. Cemb NBDKHUKOB ¢ HOMepamu 1,2 ,...,7 yIIJIM CO cTapTa MO OYepenr U MPOUUIN
JUCTAHIINIO — KaXKIbI CO CBOEH MOCTOSHHOM cKOpOCThI0. OKa3alloch, YTO KaXAblH JIBDKHUK POBHO
JBaXIbI y4acTBOBal B oOronax. (B kaxxnom oOroHe y4acTBYIOT POBHO JBa JIbDKHHKA — TOT, KTO
OOroHsieT, U TOT, KOoro oOroustoT.) [lo okoH4yaHuuM 3abera JOKEH OBITH COCTABIEH MPOTOKOJI,
COCTOSIIIMIA W3 HOMEPOB JIBDKHMKOB B MOpsAAKE (UHUIIMpOBaHUS. JlokakuTe, 4To B 3abere c
OIMCaHHBIMH CBOMCTBAMHU MOXKET MOIYYUTHCS HE OoJiee IBYX Pa3IUUHbIX POTOKOJIOB.
3aoaua 3. He3naiika Beimucai mo kpyry 11 HatypanpHBIX uyncen. i KaxapIX IByX COCETHUX
YHUCEJ OH MOCYUTAN UX PAa3HOCThb. B pe3ynbTaTe cpenaym HaWJAEHHBIX PA3HOCTEH OKA3aJ0Ch YEThIPE
€MHUIIBI, YETHIPE ABOWKU U TpH Tpoiiku. [Jokaxute, uro HesHalika r/ie-To TOMyCTHII OIIHOKY.
3aoaua 4. B KOMIIaHUU U3 CEMH YEJIOBEK JIIOOBIE IECTh MOTYT CECTh 3a KPYIJIbIH CTOJ TakK,
YTO Ka)KJbl€ JIBA COCEAA OKa)XKYTCsl 3HAKOMBIMU. J[OKaXXUTE, UTO M BCIO KOMIIAHUIO MOKHO yCaIUTh
3a KPYIJIbIM CTOJI TaK, YTO KaXK/bl€ ABA COCE/Ia OKAXKYTCS 3HAKOMBIMH.
3aoaua 5. Kynen exerogno pacxoayeT 100 ¢pyHTOB CTEpIMHIOB Ha COJIEpP:KaHUE CEMBU U
MIPUYMHOXKAeT OCTAIbHOM KaluTall Ha O/IHY TpeTh. Uepes TpH roa oH ctal BBoe 6orave. Kak Bemmk
CTaJI ero Kanuran?
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banxoeckue pacuemut

3aoaua 1. buznecmen by6mukoB nmomyuwnn B 2013 rogy npudsuis B pazmepe 25000 py6. Kax-
JBIA CIIEAYIOIIMM 1o/ ero npuobuib yBenuuuBaiach Ha 300% 1o cpaBHEHUIO € IPEABIYIIUM T'OJIOM.
Ckomnbko py0:eii 3apadoran byonukos 3a 2016 roa?

3aoaua 2. Komnanus "Anbda" Hayama HHBECTUPOBATH CPEJICTBA B MIEPCIIEKTUBHYIO OTPACib
B 2011 rony, umes kanutan B pazmepe 5000 mosutapos. Kaxnaerii roa, HaunmHag ¢ 2012 roxa, ona
noJiyyasia mpuoObLib, KoTopas coctaBisia 200% oT kamuTana IpeablIyliero roga. A KOMITaHUS
«betay» Havana HHBECTUPOBATH CPEICTBA B APYryto oTpacib B 2013 roxy, umes Karmuran B pa3mepe
10000 nonnapos, u, HauuHas ¢ 2014 roma, exeroIHO moJrydaia mpuobLIb, cocTaBisonlyro 400% ot
KaruTajaa Ipeapaymero roga. Ha ckoiapko 0/U1apoB KamuTall OJHOW M3 KOMIAHWH ObLT OoJbIIe
KarnuTasna 1pyroi k konity 2016 rona, ecimu npuObLIb U3 000pOTa HE U3bIMAIIACh?

3adaua 3. Knuent B3s1 B 6aHKe Kpenut B pazmepe 250000 py6. Ha 5 met mox 20 % roaoBbIX.
Kaxkyro cymmy KIHEHT TOJKEH BEpHYTh OaHKY B KOHIIE CpOKa?

3adaua 4. JlBa npustens nonoxunau B 6aHk mo 50000 pyO6. Kakaplid, IpUYEeM TEPBBIA
MOJIOKUIT JIEHBI'M HAa BKJIAJl C €XKEKBapTajdbHbIM HauuciaeHuem 10 %, a BTOpOi- ¢ €KEroJHbIM
Hauncnenuem 45%. UYepe3 rox mpusTend MOIYYHIA JEHBIM BMECT€ C MPHUUYUTAIOUIUMUCS UM
npouentamu. Kto nomyuunn Gomnbiryto npuobuib?

Meouuuna

3aoaua 1. Kypc BO3AYyUIHBIX BaHH HAUMHAIOT C 15 MUHYT B NEpBbIN JA€Hb U YBEIUYHUBAIOT
BpeMsl ITOH Mpoueaypbl B Kaxablid ciuenyoomuid neHb Ha 10 MuHyT. CKOJIBKO JHEHW ciemyer
IPUHMMATh BO3JYIIHbIE BaHHBl B YKa3aHHOM pEXUME, YTOObl JOCTHYb WX MaKCHUMalbHON
MPOAOJKUTENIBHOCTH 14 45MuH?

3a0aua 2. OTApIXaoNuii, cieays COBETY Bpaua, B NEpBBIM JEHb 3aropail 5 MHHYT. A B
KKIBIA MOCIEAYIONINI IeHb YBEIUYUBAI BpeMs MpeObIBaHUS Ha coyHIle HAa 5 MuHYT. HA kakoi
JIeHb BpeMs IIpeObIBaHUs Ha CoJHIe OyaeT paBHO 40 MUHYT?

3a0aua 3. BonbHOI NpPUHMMAET JEKapCTBO IO CIEAYIOUIEH cXeMe: B MEpBBbId JIeHb OH
MIPUHUMAET S5 Karelb, a B KOKJIbIN CIEIYIONINI IeHb — Ha 5 Karmellb OOJIbIe, YeM B MPEIbITYIITHH.
[Tpunss 40 xanens, o 3 qHs nbeT 1o 40 Kanemnb JIeKapcTBa, a IOTOM €KE€IHEBHO YMEHbIIAET PUEM
Ha 5 Kamenb, JoBels ero 10 5 xamnenb. CKOJIbKO My3bIPbKOB JIEKAPCTBA HYKHO KYIHUTh OOJILHOMY,
€CJIM B KaXXI0M cojepkutcst 20 Mut iekapcTBa uTo cocraisier 250 karnensb?

3aoaua 4. 1o Ha3HAUEHUIO Bpaya NallMeHTy npomnucad npenapat 10 mr no 3 TableTKH B AEHb.
VY Hero B Hamuuuu npemnapart 1mo 20 mr. CKoJIbKO TabJETOK JOJIKEH BBIUTH MAllUEHT, He Hapylias
yKa3aHus Bpaya?

Cnopm

3adaua 1. B copeBHOBaHUU MO CTpeibOe 3a KaKIbIH IMpoMax B CEpUM U3 25 BHICTPENIOB
CTpPEJIOK MoTy4an mrpadHbIe OYKH: 3a MEPBBIH MTPOMAax - OJHO 0YKO, 33 KK/IBIN MOCTEAYIOIIHI- Ha
0,5 ouka Oosmpbire, yem 3a mpeapayIuil. CKOJBKO pa3 IMomaja B IeNb CTPENOK, MOTyYUBIIANA 7
mTpadHbIX OYKOB?

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

3adauu c IKo02UUECKUM COOEPIHCAHUEM

3aoaua 1. B 2010-2016 rr. Ha Tepputopun Boctouno-Kazaxcranckoit 061acTu Mpou30IIio
242 necHbIX moxapoB. CKOJBKO MOXapoB ObUIO BBI3BAHO H3-32 MECTHOTO HAceJeHus, eciau 4
MPOU3OILIO MO HEU3BECTHBIM MPUYMHAM W HU3-3a Tpo3bl Ha 118 MeHblIEe, 4eM H3-3a MECTHOIO
HaceneHus? Kakos ymiep0 npuHeceHHBIH Jiecy, €Ciu AepeBo BhIpacTaeT 3a 20 JIeT U KaX10€e JEPEBO
HACBHIIIAET BO3yX KUCIOPOIOM Ha rutomaay 10 M2,
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3aoaua 2. TlonpsauuKky €XEAHEBHO MEPEBBINONHSIN HOPMY IO OYMINECHHIO o3epa Ha 40
KyOOB KHJIKOCTH, MO3TOMY 6 JHEBHYIO HOPMY OHHU BBINOTHHMIM 32 4 1mHS. CKOJNBKO KyOOMETpOB
KHUJAKOCTHU MOAPATIMKI OUHIIANIN B IEHb? 3a CKOJIBKO JHEW MOKHO OUHUCTUTH BCE 03€PO, €CIIU 00bEM
BOJIBI B 03€PE COCTABIIAET 36 KM,

3adaua 3. OnHolt TpyOOH C TPOMBINUICHHBIM (PEOHOBBIM Ta3oM 3a 4,5 4 3amoaHWIN
MIOJIOBUHY LIUCTEPHBI. 3aTE€M OTKPBUIA BTOPYIO TPYOY, U 3all0JIHEHUE IIUCTEPHBI OBLIO 3aKOHYEHO 32
2,75 u. Haiiaure 06beM IUCTEPHBI, €CIIH IPOM3BOIUTEIBHOCTh BTOPOH TpyOnl 35 M°/u? Ilocne
3aMoJIHeHUs LUMCTEpHBI mpowusomen Beiopoc 1 % dpeonoBoro raza B armocdepy. Haitnure o0bem
BEIOpOCa Taza. OmpeienuTe, ONACeH JIM JUIS KM3HH YelloBeKa BHIOPONICHHBIH a3, eci 00beM 3 M°
CMEPTEJIEH JUIsl YEJIOBEKA.

3adaua 4. Yepes Tpu TpyObl He(PTSIHOE IPEANIPUATHE COPOCHUIIO HEPTIHOM 1ITaM B 03epo. s
cOpoca Bcero He()TSHOTO IUIaMa B 03€pPO Yepe3 TPEThI0 TPyOy MOTpedyeTcs CTOJIBKO K€ BPEMEHH,
CKOJIBKO TIpU cOpoce uepe3 NEPBYIO U BTOPYIO 0AHOBpeMEHHO. CKOJIbKO BpEMEHU MOTpeOyeTcs i
cObpoca HeTSIHOrO IIJIamMa Yepe3 Kaxayr TpyOy, eciiu uyepe3 nepByro cOpachiBalOT BOAY Ha 2 yaca
ObICTpee, YeM depe3 TPeThlo, U Ha 6 4acoB MeJJIeHHee, yeM yepe3 BTopyro? Ckoyibko u3-3a cOpoca
He(TAHBIX OTXOJIOB MOTHOAET )KUBHOCTH B TOJI, €CJIM B CpeJiHEM 3a MecsI] morudaetr 12T. peio?

3adaua 5. Bcero noctynuio B Bo3ayx 1048,13 Teic.T. 3arpsi3ustonmx BemecTB. CKONBKO
ObUTIO BBIOPOIIEHO TBEPABIX BELIECTB, €CJIM ra3000pa3HbIX ObUIO BhIOpomeHo Ha 771,77 THIC.T.
Menbie? Onpenenute ymepd, HAHOCUMBIA KUCIOPOY, €CJIM BBIOPOC ra3000pa3HbIX BEIIECTB B 4
pasa onacHee, YeM BBIOPOC TBEpPABIX BEIIECTB.

/lpyzue 3a0auu

3aoaua 1. Bace Hano pemntb 490 3amay. EsxkeTHEBHO OH pelliaeT Ha OJTHO U TO )K€ KOJIMYECTBO
3aja4 OOoJIbIIe IO CPAaBHEHUIO C MPEIBIIYIIUM JHEM. I3BecTHO, YTO 3a mepBblIii 1eHb Bacs pemmn 5
3agad. OmnpenenuTe, CKOJIBKO 3a/1a4 peis Bacs B mocneHuil 1eHb, €CIIM CO BCEMH 3a/1adaMU OH
cnpaBuics 3a 14 nHen.

3aoaua 2. (3adaua Hanoneona.) OnHo U3 7 ApEeBHUX Yy/AeC CBETa — ErMIETCKUE MTUPAMHU/IBL.
Camast 3HaMeHHUTas U3 HUX — MUpaMujia Xeorca BICOTOM 147 M, B OCHOBAaHWU KOTOPOM KBaJpaT CO
CTOpPOHOM 233. eciiv U3 KaMEHHBIX OJIOKOB MUpPaMUJIbl BO3BECTU CTEHY TOJIMHON 20 cM BOKpYr
@®pannuy, TO KakoBa OyaeT BbICOTa 3TOM cTeHbl? CuuTaTh, 4YTO OOIIasl JJIMHA MOPCKHX H
cyxonyTHbIX rpanul @panuuu 5000 kM.

3a0aua 3. YdeHuK €371 Ha aBTOOYCHYIO 3KCKYpCHIO B Apyroi ropoa. Tyaa aBroOyc men 2
4, a obpatHo (apyrum mytem) — 1 u 20 muH. [IIkonbHHMK 3aMeTHII, YTO MOKAa3aHUs CHUAOMETpa
yBesmuminch Ha 200 km. KakoBa JyiMHa epBoro u BTOPOro myT?

3aoaua 4. T1o nerenie, u300peTaTens MIaxMat MONPOCKI y Lapst B Harpany 1 3epHoO MIIEHUIIBI
3a TIepBYIO KJIETKY IMaXMaTHOMH JIOCKH, 2 — 33 BTOPYIO, 4 — 3a TpeTho 1 T.1., 2%- 3a 64-10. MoXxeT 1
1[apb BBIITOJIHUTH ATY MPOCHOY?

3adaua 5. ExxeromHO MPUPOCT IPEBECHHBI HAa OMBITHOM ydacTke coctamiseT 10%. Kakoe
KOJIMYECTBO JPEBECHHBI Oy/ieT Ha yuacTke uepes 10 net, ecimu ceituac ee 10° m3?

3a0aua 6. B TabauHOM JBIME OJIHOW CHUTApETHl COJACPKHUTCS MHOTO SIOBUTHIX BEIIECTB,
paspylIaloUX OpraHu3M 4esjoBeka. Omnpenenurte MPOLEHTHOE COJACPXKAHME CAMBIX STOBHTBHIX
BEIIECTB — Ta0ayHOIO JIErTs, OKUCHU YIJIepoJa, OJOHUS, - B OJTHOW cUrapeTe, eciii HUKOTHHA 2%;
TabayHoro Aerts B 7,5 pa3 Ooiblile, 4eM HUKOTHHA; OKUCH YIIIepoja cocTaBisieT 3/5 oT KonndyecTBa
TabaYHOTO JIETTS; MOJOHUM COCTABISAET 2/3 OT KOJIMYECTBA OKHCH YIJIepO/Ia.

3aoaua 7. Cpennuii Bec HOBopokaeHHOTO pedbenka 3 kr 300rp. Ecou y pebenka kypsiuit
OTeIl, TO €ro Bec OyaeT MeHbIEe cpemnHero Ha 125 rp; ecnu kypsimas mMaTh — MeHbIine Ha 300 rp.
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Omnpenenure, CKOJIBKO MPOILIEHTOB TEPSET B BECe HOBOPOXKACHHBIM, €CIIM: a) KYpUT namna; 0) KypuT
Mama (OTBET OKPYTJIIUTE 10 €AUHULL).

3aoaua 8. llouranbon IledykuH molnen Ha MEHCHUIO W PEUIWJ BbIPAIIUBATH LBETHI IS
npoxaxu. On kymun 15 mykosun jmuid o 500 py6., HO B3onuio Toabko 12 u3 Hux. [lomydut mu
[TeukuH MPUOBLIBL, €CITU 3TH JIMITUU OH TIpoAact 1o 750 py0. 3a 1BeTOK?

3adaua 9. llpu cTpouTenbCTBE CENBCKOTO AOMAa MOXHO HCIOJIb30BaTh OJUH U3 BYX THUIIOB
BapHaHTOB (PyHJaMeHTa: KaMeHHbIN Wi OeToHHbIN. /s kameHHoro gyHaamenta Heobxoaumo 9
TOHH npupoHoro kamus U 10 memkoB nemenTa. /s 6eronHoro gpyHaaMenTa HeoOX0UMO 8 TOHH
mebHs u 57 MemkoB 1iemMeHTa. ToHHa kamHs cTouT 1650 py6neit, mebensr crout 610 py6neit 3a
TOHHY, a MEIIOK IleMeHTa ctout 220 pybneii. Ckonpko pyOIiel mpuaeTcs 3aiuIaTuTh 3a MaTepHUa JIs
¢dbyHgameHTa, eciid BRIOpaTh CaMblii ACIIEBBIA BapuaHT?

3aoaua 10. Tlpu omutare yciyr yepe3 IUIATEKHBIA TEpPMHUHANI B3UMaeTcs Komuccus 2%.
Tepmunan npunumaer cymmsl, kpataele 100 py6. Mecsunas ruiara 3a uatepHer cocrasisier 1000
py0.. Kakyto MUHUMaJIbHYIO CYMMY MOJIOKUTH B IPUEMHOE YCTPOICTBO TEpMUHANA, UTOOBI HA CYETY
(bupMBbl, IpeOCTaBIAIONICH HHTEPHET-YCIyTH, OKa3anachk cymma, He MeHbIas 1000 py6.?

3adaua 11. IlyTb TOpMOXKEHUS 1O CyXOMY ac(albTy IPU CKOPOCTH JBUKEHUS aBTOMOOUIIS
60 xM/u coctasisiet npumepHo 0,039% ero ckopoctu, a Mo o0JeIeHeN0N JOPOre MyTh TOPMOKEHUS
YBEJIMUMBAETCS B 3TOM K€ cilydae B 4 pa3a. KakoB myTh TOpMOXKEHUS aBTOMOOMII TpU ckopocTu 60
KM/4 110 00JneieHenoit qopore? (IyTh TOPMOKEHHS - MyTh, IPOHACHHBIA aBTOMOOMIIEM OT Hayala
TOPMOKEHHUS 1O €r0 MOJIHOM OCTaHOBKH)

MMPAKTUYECKAS PABOTA Ne 27
Ha3Banme npaxktuyeckoii padoTbl: Onucanue npou3s00CMEEHHbIX NPOUECCO8 € NOMOUBIO
epaghuxos Qynxyuil.
Leab pa6oThl: 3aKpeNUTh HABBIKU MOCTPOCHHS TpaduKoB (QYHKIUH, OMICAaHUs CBOMCTB (YHKIIUU
o e€ rpaduky.
Pesyabrarni:
Dopmupyemote 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— ITIK 1.3. IIpoBoguth u oOpabaTeiBaTh pe3ynbTaThl HUCHBITAHUNH CHCTEM OTOIUICHHS,
BOJOCHAOXKEHUS, KaHAIHM3AIMH U BOJAOCTOKOB MPHU UCTIBITAHUSIX

memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie’ 11P6 02, [TP6 03, TTP6 05, TTPy 06, TPy 07, TPy 08

3HAHHUA: onpesesieHne QyHKINH, e€ CBOMCTB U rpaduka.

YMEHHS: IOCTpoeHue rpapuka GyHKIUH.
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Xoa pa6oThli:

1) [lpuBeauTe mNpHUMEpPHl HUCIOJIL30BAHUS  JINHEHHOMN
GyHKIMH B OKpYXamlleM MHpe, HaydyHOH |
MIPOU3BOJICTBEHHOM chepax.

2) Ha pucynke 1 n3o0paxéH rpaduk IBHKEHHS TIEIIEX0/a
u3 nyHkrta B B mynkt E. Mcnonb3ys 3ToT rpaduk oTBETUTH
Ha BOIIPOCBHI:

a) Ha xakom pacctosnuu ot nyHkra E Haxogutcs nyHkT B?
6) C xaKoil CKOPOCTBIO JIBUTAJICS TIEIIEXO/?

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

Puc.1 1) CKkomnbko
BpEMEHU
JUTWIICS TipUBat?
n) Yepe3 kakoe BpeMms IOclie MpHUBaJa IEUIEXO0[
npuObLI B yHKT E?
e) 3amucars Gopmynoi ¢pynkuuo S(t) Ha ydacTkax
rpaduka BC, JIE, C/I.
3) Pacxonp!l npu iepeBo3ke rpy3a AByMsi BUIAMH
JKEJIE3HOIOPOKHOTO TPAHCIIOPTA BBIUUCIISIOT 110
dbopmynam:
y1= 10000 + 40x, y2= 20000 + 20x,

IJle X-pPacCTOSHUE MEePEBO30K B KWJIOMETpax, a y p.-
TPAHCHOPTHBIE PACcXO/ibl 10 MEePEeBO3KE I'py3a MEPBBIM M BTOPHIM BHIAaMH TpaHcropra. Haiitu, Ha
KaKHe PacCTOSHUS M KAKUM BUJOM TPaHCIIOpPTa MEPEBO3KU Ipy3a OyayT O6osiee 3KOHOMUYHBIMH.
4) VYkaxuTe Kakue peajbHbIe MPOLECCHl OMKUCHIBACT KBAApaTUIHAs (YHKIIUS.
5) IlyTs, mpoiieHHBII TEJIOM 3a MEepBbIe t CEKYH]T CBOOOIHOTO MaICHUSI, MOXKET OBITh BEIYHCIICH 110

Puc. 2

dbopmyie h = thz , e g =~ 10 m/c?. TToctpoiite rpaduk 3aBucumocty H ot t. Haiimure o rpaduxy:
a) paccTosiHUE, KOTOPOE MPOJIETUT MAJaroNIuii B MPOMAcTh KaMEeHb 3a MepBbie 5 c; 0) Bpems, 3a
KoTopoe KameHb nposietut nepsble 100 m. Haiigure riryOmHy mpomacTtd, eciu TNajeHue KaMHs
IpoJoJDKaoch 15 c.

IHPAKTHYECKAS PABOTA Ne 28
Ha3Banue npakTudeckoil padorbl: PaouanHvlii Memoo usmepeHuss yeno8 epaujenus u césaszb C
2PaodyCcHol Mepoul.
ean pabdoTbl: HayuuThcs nepeBoANTh OJIHY MEPY YTIIOB B APYTYIO.
PesyabTarsi:
Dopmupyemvie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):
— ITIK 1.3. IIpoBoguth u oOpabaTeiBaTh pe3yabTaThl HUCHBITAHUNH CHCTEM OTOILICHUS,
BOJOCHAOKEHUS, KaHATM3AINH U BOJAOCTOKOB MPH MCTIBITAHUSIX

memanpeomemnsie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie. 11P6 01, TPy 06.

3HaHus: [loHsATHE O TpagyCHON U paluaHHON Mepe yria.

yMenus: [lepeBos rpaaycHOM MephI B paliaHHYIO U OOpaTHO.
Xox padoTsr:
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dopmyiia nepexosia OT IPpaayCHON MePhI K PAJAHUAHHOMN.

o pao = il -a’
PAC= 180
a =135°
Hanpuwmep.
o pao =135 = 37
180 4
dopmyiia nepexoja OT paguaHHONM MEPhI K I'PAJlyCHOM:
. 180°
T=—— - pao
T
Hanpuwmep,
27
a=—
3
0
al = 180" 2z =120°
T 3

[ =oR

JUTMHA IYyTM OKPY>KHOCTH

R 2
S=—«a
[Inomaaes KpyroBoro cCeKTopa paauyca R 2
3agaHus 1J151 CAMOCTOSITEILHON padoThI:
Bapmuanr 1
1. IlepeBenuTe naHHbIE YKCIA U3 TPATyCHOM Mephl B paauannyro: 75°,10°,144°,1080°.

o n 5t 11w
2. IlepeBeiuTe NaHHBIE YUCIIA 3 PAJAHMaHHON MEpHI B TPAIyCHYIO: 518 2

3. Kakoli KOOpJMHATHON YETBEPTU COOTBETCTBYET YIOJI:

431°  -731° 5  -531° T 13w

6 4 3

4. Paguyc OKpyXHOCTH paBeH 2 cM, & =30°. HaiiTu miomanas cekTopa B cM?

5. Ayra nnuno#t 0,25M ctsaruBaet neHTpaibHbli yroiu 0,5 pan. Halitu paguyc okpy’HOCTH

Bapmuanr 2

1. IlepeBemuTe NaHHBIC YUCIIA U3 TPATyCHOM MephI B pagnannyro: 15°, 18°,108°, 720°.

. n  7m 13w
2. [lepeBenuTe MaHHBIE YKCIA U3 PAJAMAHHON MEPHI B TPaTyCHYIO: %100 2

3. Kakoit KOOp,Z[HH&THOﬁ YCTBCPTHU COOTBCTCTBYCT YIOJI:

531°  -631° T -431° 3m 16w

6 4 3

4. Paguyc OKpy>XKHOCTH paBeH 2 cM, o =150°. HaiiTu mioiaab cexropa.
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5. Hyra pmunoit 0,49 M cTaruBaeT neHTpainbHbiid yroi 0,7 pan. Hailtu paanyc OKpy>KHOCTH.

HPAKTHYECKAS PABOTA Ne 29
Ha3Banue npakTuueckoii padorsl: /Ipumenenue 0CHOBHbIX MPUSOHOMEMPULECKUX MOHCOECME 015
8bIUUCTICHUS 3HAYEHUL MPULOHOMEMPUYECKUX PYHKYULU NO OOHOU U3 HUX.
Ilenv pabomwpr: HayuuTbcs HaxXOOuTh 3HAUEHUS TPUTOHOMETPUYECKUX (DYHKUMN, HCIONB3YS
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
Pe3yabTarhi:
Dopmupyemuie Inemenmut IK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IlpoBoguth u oOpaOaTbiBaTh pE3ylbTaThl HCIBITAHUNH CHUCTEM OTOIUICHUS,
BOJOCHAOXKEHUSI, KaHATM3AIMH U BOAOCTOKOB IPHU HCIIBITAHUSIX
memanpeomemnwie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnusie: 11P6 01, [1Py 06.
3HAHUSL:
— llondartue o cuHyce, KOCUHYCE, TAHT€HCE U KOTAaHTEHCE.
— 3HaK¥W TPUTOHOMETPUYCCKHUX (YHKITHH 10 YETBEPTSIM.
— Ilonarue 06 OCHOBHOM TPUTOHOMETPHUYECKOM TOXKIECTBE U €0 CIECICTBUSAX.
yMeHusi: lcrnonb30BaHME OCHOBHOTO TPUTOHOMETPHYECKOTO TOXIECTBA W CBOMCTB
TPUTOHOMETPUYCCKUX (PYHKIHMA JUISL ONPENSICHHsS] 3HAYCHUH TPUTOHOMETPUUICCKUX
(GyHKIMIA.
Xoa padoThi:
OcHogHoe mpuecoHoMempuyecKoe moicoecmso U cie0Cmsust U3 He2o:

. 1 T
cos’ o +sin’ o =1; 1+tg’a=———, a#—+7zn,neZ;
_ Cos“ a
sina 1 T
tga=——,seCa=———,a#—+zn,Ne’; 5 1 )
cosa cosa 2 l+ctg°a =———,a#zn, nelZ,
sin“a

cosa 1
Ctlga =——,coseca =——,a =N, Ne”Z; T
sina sina tga -ctga =1, a;tEn, neZ.

3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:

Ne Bapuanr 1 Ne Bapuanr 2
1 | Boluucauth 3HaU€HUE BBIPAXKEHUS 1 | BeiuucnuTh 3HaU€HHE BBIPAXKEHUS
12- cos o -4,5 . ecinn 3,5-sino-1,5 , ecnu
. 2v/2 T 43 T
Sin 0=—= TpH O<a<; Cos 0.=—— Tpu 0<a<;.
2 | BeluncauTh 3HaYeHHE BhIPAKEHHS 2 | Beruucauth 3HaYCHUE BBIPAKEHUS
3c0s® 0- 6 +3sin® a 5sin?a +0,61 +5 cos? o
npu cos a=-0.3. npu sin o=-0.4.
3 | BeuucnuTh 3HaUCHHE BBIPAXKEHUS 3 | Beruucauth 3HaUeHHE BBIPAKEHUS
2 cos? o+ 1 26 cos® a.- 1
1 1
npu tg o= 3 npu tg o= 5
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.Yopocrure:

cos? o - tg?o:(1-cos’a).

Ypocrure:
sina-ctg?a:(1-sin®a)

Yupocrure:
(2+cosa) (2- cosa)+
+(2- sino) (2+sina).

Ynpocrure:
(3+cosa) (3- cosa)+
+(3- sin a) (3+sina).

Yupocrure: Ynpocrure:
cost—-1 cost+1 sint—1 sint+1
sint sint ’ cost cost '
Yupocrure: Ynpocrure:
1-sinx cosx 14+cosx sinx
cosx  1+4sinx’ sinx 1-cosx
Yupocrure: Ynpocrure:

(sina-2cos o )?+ 4 sin o cos o ( 3sin a + 2 cos a)? - 12sin o cos o

MMPAKTUYECKAS PABOTA Ne 30
Ha3BaHune nmpakTH4YecKoil padoTbl: BuinoineHue moxicoecmeeHHbIX NPeodpas’o08aHull ¢ NOMOUbLIO
@opmyn npugedenus.
Hesas padorel: Hayuntbes ucnonb30BaTh (YOPMYIIb IPUBEACHUS IS BBITOTHEHHS TOXKIECTBEHHBIX
npeoOpa3oBaHuUi.

Pe3yabTarsl:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— ITIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yNbTaThl HWCHBITAHUNW CHCTEM OTOIUICHHUS,
BOJIOCHA0KEHUS, KaHAIM3aIM1 U BOJAOCTOKOB IPH UCTIBITAHUSIX
memanpeomemnste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnsie. 11P6 01, TPy 06.
3HAHUA:
— Ilondatue o cuHyce, KOCUHYCE, TAHTCHCE U KOTAHT€HCE.
— Tlonstue o popmynax npuBeIeHUS.
ymenusi: lcnonbszoBanue ¢GopMyn TpHUBEACHUS IS YIPOLIEHUS UM BBIUUCICHUS
TPUTOHOMETPUUECKUX BBIPAKEHUH.
Xox pa0doThI:

Jlns BBIYMCIIEHUS 3HAYEHUN TPUTOHOMETPUYECKUX (PYHKIMHA JIO0Oro yria HYKHO YMETh
CBECTU 3Ty 3aJauy K BBIYHMCICHUIO TPUTOHOMETPUYECKUX (PYHKIMI COOTBETCTBYIOIIETO OCTPOTO
yria.

C »T0M 11eIBhI0 HEOOXOUMO:

1. Bocmonb30BaThCsl MEPHOAMYHOCTHIO TPUTOHOMETPHUUECKUX (PYHKIMH M 100aBUTH (WK
BBIUECTD) K apTyMEHTY (PYHKIIUH 1€JI0€ YHUCIIO TEPUOI0B, YTOOBI B pe3yabTaTe Mo 3HaKOM (QyHKIIUN
0Ka3aJjicsl yroJi, MEHbIINH 110 MOJYJII0 OJJTHOTO MEePHO/IA.

V2

[Mpumep. sin 405°=sin (360° + 45°) = sin 45° = >
2. Bocmonb30BaThCsl CBOMCTBAMU YETHOCTH WM HEUETHOCTH TPUTOHOMETPUUYECKUX (DYHKIIUH.
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Hanpuwmep: tg 863° =1tg (5 - 180° - 37°) =tg(-37°) =-tg 37°
cos /313°=cos (4 - 360° - 27°) = cos (-27°) = cos 27°.
K octpomy yrity MOKHO TEepeiTH, Moib3ysach (popMynaMu IPUBEICHUS.

Dopmynamu npueedenuss Ha3BIBAIOTCS (OPMYJIBI, BBIPAXKAIOUINE TPUTOHOMETPUUECKHE
byukwm yrimos 90°+ ¢, 180°ta, 270°t «, 360°+ & 4epes TpuroHOMETpHUYECKHE QYHKIMH yIiia
a.

Yrubet 180°+ a n 360°+ o cauTaroT 00pa30BaHHBIMH OTKJIOHEHHEM (. OT TOPH30HTAIBHON OCH;
a yribl 90°+ o 1 270°+ o — OTKJIIOHEHHEM YTJIa 0 OT BEPTUKAIBHOM OCH.

IIpasuna npusedenus: B neBoit yacTu GopMyIbl IPUBEACHHUS CTOUT MPUBOIUMAs () YHKITHSI.

. Eciu yeon obpazoean omrioHeHuem om 2opUu30HmMaAIbHOU OCU, m.e., mo Ha368anue QYHKyuu
He U3MEHAemcsl, d 3HaK bepémcs mom, KOmopbulil UmMeem UCX0OHAsl QYYHKYUs B TAHHON YETBEPTH.

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

Il. Ecau yeon obpazosan omiloHeHuem om GepMUKANbHOU OCU, MO HA38aHUE QYHKYUU
usmensiemest (SiN ma C0S, tg na Ctg), a 3max Gepémcs mom, KOMoOpPwLL uMeem UCXOOHASE (PYHKYUS 6
OaHHOU Yemeepmu.

Hanmpumep, sin (90°t « )=cos a, c0s (270°-a) = - sin a.

[Mpumepsi: CoctaBuTh hopMysibl ipuBeaeHUs 11 1) COS(360°- O ) u 2) Ctg(90°+ & ) Ha OCHOBaHUH
yKa3aHHBIX MTPABUIL.

1) Yron 360°- & nonydyeH OTKJIOHEHHEM yriia (X OT rOPU30HTAIbHOM OCH, T03TOMY B IIPaBOM
vacTi GOopMyJIbI IPUBEAEHHS CTAaBUTCS UexoaHas Gynkius, T.e. COSA co 3nakoMm «+» wim «-» . Eciu
yron (X octpelid, To yroia 360°- (X sBisieTcs YIJIOM 4E€TBEPTOW YETBEPTHU, B KOTOPOW KOCHHYC
MOJIOKUTEIBHBIH, CIIeIOBAaTENIbHO, COS(360°- & ) = cos & .

2) Yron 90°+ & monydeH OTKIaAbIBaHUEM yriaa (' OT BEPTHKAIbHON OCH, TOATOMY B (hopMyIie
npuseneHus ¢pyHkuus Ctg(90°+ & ) nepeiiner B ko-¢pyHkuuto tg & co 3HaAKOM «+» uiaH «-». Ecin
yron (& — octpbiii, TO yron 90°+( ecTb yroa BTOpPOH YETBEPTH, B KOTOPOHW KOTAaHIE€HC
OTpHUIATENbHBIN, ClIe0BaTeNbHO, Clg(90°+ & )= -tg (X .
3agaHus 1J151 CAMOCTOSITE/IbHOM PadoThI:

Bapuanr 1.

1. Yupoctuts BeIpaxkeHnue:

tg (gﬂ—a)tg(ﬂ+a)—COS(%+a)-Sin(7z+a)
a) ;

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

2. BBIYHCIIUTD:

. 5 17 5r . 407 117
a) sin—: 6)cos| —— |; tg—: Sin—:  0)ctg —.
) 4 ) [3j 6)g3 2) 3 )cg6
r) sin(—225°) - cos(—120°) - tg330° - ctg 240°;

Bapuanr 2.
1. YopocTuTthb BelpaxkeHue:

sin(zz—ﬁ)-cos(s—”—ﬂ) +ctg (§;r+,b’j-ctg (7—p)
a) 2 2 ;
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Cos(gﬂ—a)-Sin(ﬁ—a)+cos(27r—a)~Sin(a—%)+tg(7r—a)-tg(gﬁ—a)
0) .

2. BeaucianTh:

. 11z 4 137 . 297 27
a) sin—; 6)cos| —— |; g —; sin—; O)ctg| —— |.
) 2 ) ( 3) e)g4 2) 3 )cg( 3j

sin315°-cos(~210° )-1g300° - ctg (-240° )

r) ;
Bapuanr 3.
1. YopocTuTh BbeIpaxeHue:

Sin(§7r—aj-cos(a—27r)+tg(§7r+a)-tg(zz—a)
a) 2 2 ;
sin(ﬂ—a)-cos@;z+a]+cosz(37z—a)+tg (37r+a).ctg(7z—a)
6)

2. Bpraucaute:

. 157‘[6 13m . 31m . 41m " 3
a) tg ——6)cos(— ——) B) sin —-r)ctg — mctg(— )

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

Bapuanr 4.
1. YpocTuTs BbIpakeHHUE:

COS(?Z'—!—ﬂ)'Sin(gﬂ'—i-ﬂ)—Ctg(ﬂ—;z')-ctg (gﬂ_ﬁj

a)

Sin(gﬂ—a)-COS(ﬂ'—a) +sin(37z—a)-cos(g—a) +tg(7 - ) -tg(gzz+a)
6) .

2. BEUUCINTE:

371 6lm 5

177‘[6 . 197 . ]
a) cos e ) tg( 4)B)cg 3 T) cos c mnsin( 3

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

r)

INPAKTHYECKAS PABOTA Ne 31
HazBanue npakTudeckoi padorbl: Bovinonnenue mojicoecmeeHubix npeoopazoeanuii ¢ nNoMoubio
@opmyn cnooicenus.
Lesas padoTbl: popMUPOBaHNE HABBIKOB MCIIOJIB30BaHMS (POPMYIT CIOKEHHUS MIPU NTPeoOpa30BaHUU
BBIPAKCHUM.

PesyabTarsl:
@Dopmupyemvie rnemenmot IIK (npoghpeccuonanvno opuenmupogannoe cooepircanue):
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— IIK 1.3. IlpoBomuth u oOpaOaTbiBaTh pE3ylbTaThl HCIBITAHUN CHUCTEM OTOIUICHUS,
BOJIOCHA0>KEHUS, KAaHAIM3allUU U BOJOCTOKOB IPU MCIIBITAHUSX
memanpeomemnwie. MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: 11P6 01, ITPy 06.
3Hanus: [lonarue o popmynax caoxeHus.
ymenusi: [IpeoOpa3oBaHue TPUTOHOMETPUYECKHX BBIPAKEHUH C TOMOLIBI0 (HopMyn
CIIOXKEHHS.
Xox padoThI:

cos(X+ y)=cos x-cosy —sin x-sin y
cos(x—y)=cosx-cosy +sin x-sin y
sin (X +y)=sin X-Cos y +CosX-sin y
sin(x —y)=sin X-cosy —CcOs X-sin y

1gx +1gy
g(x+y)=_—"""-—
l—tgx-tgy
1gx —tgy
tg(x—y)=
l+2gx-tgy
tgx-ctgy—1
ctg(x+y)= cer gy
ctgx + ctgy
ctgx-ctgy+1
cig(x—y) =
ctgx —ctgy
Tpumep 1. Borancimre COS15° .
Pemenue: MPEACTABUM 15° B BHUJIC pa3HOCTH 45° -30°, Torna
c0s15° = cos(45° — 30°) = cos 45° - cos 30° +sin 45°-sin 30° = g : ? + \/25 % = V6 Z V2 :

IIpumep 2. YUPOCTUTE BBHIPAKEHUE COS(X + y)+ COS(X — y) :

Pemenne:
cos(X + y)+cos(Xx — y) = cos x-CoS y —sin X-sin y + COSX-COS Y +
+sin X-SiN y =2C0S X-COS Y

3agaHus 1J151 CaMOCTOAATEIbHON padoThI:
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Bapuanr 1

tg13’ +1g47°
91 1q13° - tga7°

Beruucnure: a); sin 75°

3 3r . (7
3nas, yrto COSar = =y <a <2z, peuuciute: SIN i a .

Bapuanr 2

1-tg28° -tg32°

0
. Bommcrure: 2) €0S1057; 6) tg28° + tg32°

. 12 .« 4
3Has, uTo Sin @ = —35 <a <, Berunciure: COS| @ + 3 )

Bapuant 3

tg11° +tg34°

. 0
. Beruuciure: a) SIN19"; 6) 1—tgll’ - tg34° ;

3z T
3nas, yro Cosax =—-0.8;7 <a < ~» BBHCTHTe: COS(E - (Zj_

Bapuanr 4

1+1tg76° -tg31°

Berauciure: a) sin 105° ; 0) tg76° —tg31° '

5 3r

BHast, uto SN @ = —5;7 < a < 27, BelUHCIUTE:

ofe-3)

INPAKTHYECKAS PABOTA Ne 32

Ha3Banue npakTuueckoil padoTbl: Boinonnenue mocoecmeenHvlx npeoodpasosanuii ¢ NoOMOubIo

dopmyn yosoennozo apeymenma.

Heab padoThI:

(¢bopMUpOBaHHE HABBIKOB MCIONb30BaHUS (OpMYJl JBOMHOrO yria Mpu

npeoOpa3oBaHUH BBIPAKEHUH.

Pe3yabTarsi:

[IpoBomuth u 00OpabaThiBaTh pPE3YJIbTATHI

Dopmupyemuie Inemenmut IK (npogheccuonanvno opuenmuposannoe cooepircanue):

BOI[OCHa6)KeHI/I5I, KaHaJIu3aluu 1 BOOJOCTOKOB IIPH UCIIBITAHUAX
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memanpeomemnuste. MPIT 01, MPIIT 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnusie: 11P6 01, ITPy 06.
3Hanus: [lonsrue o popmymnax ABOMHOTO yria.
ymenusi: [IpeoOpa3oBaHne TPUTOHOMETPUYECKHX BBIPAKECHUH C TOMOIIBIO (OpMYI
JIBOMHOTO yTia.
Xox padoThI:

Sin 2X = 2sin X-CoS X
COS2X = Cc0S% X —sin? x=2c0s> x—-1=1-2sin?% x

2tgx
tg 2X = —gz
1-tg°x
sin 2x
1] 1. Yupocture aKEeHHE .
Ipumep IIPOCTUTE BBIPAKECHU oS X
sin 2xX  2sin X-COS X :
Pemienue: = = 2sin X
COS X COS X
COS 2X
11 2.¥ - .
Ipumep TpOCTHTE BEIPAKEHNE ‘G~ oo
cos2x  cos?x—sin?x (cosx—sin x)-(cosx +sin x) :
Pemenue: — =— = - =COSX—SsIn X.
SIN X+ COS X SN X+ COS X SIN X+ COS X
3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
1 BapuaHT 2 BapHaHT
1) 20 sin a cos a 2) 4 sin 7 cos ~ 1) 10 sin a cos a 2) 6 sin 7 cos =
8 8 12 12
3) sin 60 cos 60 4) sin? 20 - coS 2 20 3)sin3acos3a  4) sin?5a -Cos? Sa
. 2tgda T 22
5) 1-2sin2 % 6) —2 — ' _2tg2a
) 1 ) 1 tg’4a 5) 2 cos 3 1 6) 0724
7)12sin23acos?3a  8) sin % cos % 7)20'sin 240 cos 24 8) sin & cos &

IMPAKTUYECKAS PABOTA Ne 33

Ha3Banue npakTu4ieckoil padoTbl: BuinonneHue moxicoecmeenHvlx npeodpaso8anuii ¢ NoOMOUbIO
gopmyn nonosunHo2o apeymenma.
Leabr pa6oTbl: ¢GopMUPOBaHHWE HABHIKOB HCIONIB30BaHUS (OPMYNT TOJOBHHHOTO yria TpuU
peoOpa30BaHUU BBIPAKEHUH.
PesyabTarsl:
Dopmupyemote 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— ITIK 1.3. IIpoBoguth u oOpabaThiBaTh pe3yNbTaThl HWCHBITAHUW CHCTEM OTOIUICHUS,

BOIIOCH&G)KGHI/IH, KaHaJIn3aluu U BOOOCTOKOB IIPHU UCTIBITAHUAX
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
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npeomemnosie. 11P6 01, TPy 06.
3Hanus: [lonarue o popmynax MoJIOBUHHOTO yTia.
ymenusi: [IpeoOpa3oBaHue TPUTOHOMETPUYECKHX BBIPAKEHUI C TOMOLIBI0 (HopMyl
MOJIOBUHHOTO yTJIa.
Xopn padorhl:
Dopmynsl nOI0BUHHO20 ApPZyMenma

& l—cosa

1) sin”"—=

) 2 2

2) Cosz_oi:1+cosa
2 2

3) tgzzzl—cosa

2 l+cosa
a sina _1-cosa

2 l+cosa sin o

o sina l+cosa

l1-cosa sin o

IIpumep 1:/]ano: Pewrenue:

sina =0,6,0° < a <90° 1) 3nas sina, M0 OCHOBHOMY TPUTOHOMETPUYECKOMY
Haiitu: sin%, cos %’ tg % TOXIECTBY, HallIeM COS A

cos’a =1 —sin’a

cos’a=1-0,36 =0,64, Tx.a € [ yeTBEpTH, TO
cosa =0,8

2) [1o ¢popmynam MOJIOBUHHOTO yIiia:

_za_l—cosa <=> si a 1—cosa
sz_ 5 = sz_ >

_a 1—0,8_ 51
sz_ > = )
a 1+ cosa
cosz— >
a 1+0,8_ 09
cosz— > = )
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a 1-—cosa a 1 — cosa
tg 2—=— <=>tg2—:

1+ cosa

OrTBer: sin— =4/0, cos— =+/0,9; tg— =

1+ cosa

1

1-cosa

Ilpumep 2: Halinute tg %n. Pemenwue: cnonb3ys hopmyny tg ; =

sina

5n s I8
51 1—cosT 1—cos(n+z)_1+cosz

tg—= = - T - . T
8 sin 5: Sin (n + Z) —singz
V2
_ltg_ 242
V2 2
2
=—2-1
Otser: —V2 — 1
3agaHus 1J151 CAMOCTOSITEILHON padoThI:
Bapuanr 1 ‘ Bapuant 2
1) Beruucnure sin%, cosS %, tg %, eCJIu:
.4 3w 1 s
sma——g,OlE(Tf,?) cosa=—§,a6(5;ﬂ)
2) loka3aThb TOX/IECTBO:
14sin(—6t 1—cost: t
a) cos?3t = % 2) sint 2
6)2sin?2a = 1 + sin(270°— 4a) 6)2cos?(45°+ 3a) + sinba = 1
3) BoruuciauTs:
a)sin 22,5° a)sin15°
3n 4

HPAKTHYECKAS PABOTA Ne 34
Ha3Banue npakTudeckoil padorwl: /Ipeobpazosanue cymmvl mpucoHOMempuiecKux QyHKyui 6
npousgeoetue.
Hear pabGorbi: Ha  KOHKpPETHBIX NpUMEpax  HAy4YUTbCS  MPEeoOpa3oOBBIBATH  CYMMY
TPUTOHOMETPUYECKHUX (YHKIIMI B IPOU3BEACHHE
Pesyabrarnl:
Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— IIK 1.3. IlpoBomuth u oOpaOaTbiBaThb pe3yibTaThl MCIBITAHUN CHUCTEM OTOIUICHUS,
BOJIOCHA0)KEHUS, KAaHAJIM3AIUU ¥ BOJOCTOKOB IPU MCIIBITAHUSX
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memanpeomemnuwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.
npeomemnusie: 11P6 01, ITPy 06.

3HaHuA: [lonsTre o popmynax npeodpazoBaHUs CyMMBbl TPHTOHOMETPHUECKUX (YHKIUN B

IMPOU3BCACHUC.

ymenusi: IIpeoOpa3oBaHue TPUTOHOMETPUUECKHX BBIPAKEHUH C MOMOIIBIO (OpMyI

npeoOpa3oBaHMsl CYMMBI TPUTOHOMETPHYECKUX (PYHKITUH B IPOU3BEICHNUE.
Xox padoThI:

Jlia npeoOpa3oBanus anreOpandyeckoll CyMMbl TPUTOHOMETpUUYECKUX (YHKIMI B MpPOU3BEICHUE

MPUMEHSIFOTCS (POPMYJIBI:

sma+51n,8—251n ﬁcosTﬁ
sma—sm,B—Zsm Bcos#
cosa+cosﬁ—2cos ﬁcos—ﬁ
cosa—cosﬁ—Zsm ﬁsmﬁ—
_ sm(aiﬁ)
tga t tgh = cosacosf’
Ilpumep 1. Bbraucinuts: COS£- Cosi—z
Pewenue:
1172' Y4 11z 5z 167 67

cosll—”-cos5 - 2-Sin 12 12 - Sin 12 12 -2- Sin 12 -Sinl—
12 2 2 2

12
V3 N2 _ V6

=-2 Sln— Sin ——-2— —=-—
3 4 2 2 2

N ro

Ipumep 2. BuraucauTh: COS (%- B)- cos (%+ B)

Pewenue:

T T T T
LB BB
cos(%- g)- cos(%+ £)=-2Sin 4 5 4 -Sin 4 5 4 =

=2 Sin %-Sin (-ﬂ):-z-%sm B =+2Sin B.

3aganus 1J151 CAaMOCTOATEIbLHON padoThI:

1 ¢apuanm ‘ 2 eéapuanm

IIpeoOpa3yiiTe B npousBeneHne

1. sin 60° + sin 40° 1. cos 70° + sin 40°

2. cos 10° — sin 20° 2. cos 75° + cos 15°
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3. cos 20° — cos 80° 3. tg25° — Ctg70°
4 5t T 4 m +si 7
: coS T — COS : sin= + sin -
5 57 m 5 . 3n . 5t
| S 7 | 9147914
s s . (T . (T

6. tg (Z+x)+tg(z—x) 6. sm(€+a)—sm(g—a)
Bouruncamnre:

7. tg22°30°-tg67°30° 7. tg13°30°+tg76°30°
. br .o« Vd i

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

IIpeoGpa3oBaTh B Ipou3BeieHUE:

9. 2cosa+1 9. 2 cos o+ /3
YupocTturs:
cos? (o -2) - cos? (o +Z):
10. (o 6) (o 6) 10. cos? (oc-%)-cos2 (o +%);
IIpeoGpa3syiite B cymmy
7. sin 45° sin 15° 11. cos 35%sin 33°
Vi T
8. cos 50° cos 15° 12. cos—
cos 7 cos 7
Q. 4cos(a + B) cos(a — B) 13. 12sin(—9a) sin 4«
a 3a
10. 4 cos > cos & sin7 14. cos(a + B) cos(Qa + B)
T T T s
11. 4 cos (E - X) cos (E + X) 15. 4 cos (g + X) sin (§ — x)

INPAKTUYECKAS PABOTA Ne 35
HazBanue mnpaktnueckoil padorwl: [Ipeobpazosanue npoussedeHuss mpueoHOMempudecKux
QyHxyuti 6 cymmy.
Hear pabGorbl: Ha KOHKpETHBIX MNpUMEpax HAyYUThCS MPeoOpa3OBBIBATh MPOU3BEACHUE
TPUTOHOMETPUUECKUX (QYHKLUN B CyMMY.

Pe3yabTarhi:
Dopmupyemoie 3nemenmot I1K (npogheccuonanvno opuenmuposannoe cooepiricanue):
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— IIK 1.3. IlpoBomuth u o0OpaOaTbiBaTh pe3yibTaThl MCIBITAHUNA CUCTEM OTOIUICHHUS,
BOJIOCHA0>KEHUS, KAaHAIM3allUU U BOJOCTOKOB IPU MCIIBITAHUSX

memanpeomemnsie. MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,

MPP 02.

npeomemnuie: 11P6 01, ITPy 06.
3HanmuA: [lonsatue o Qopmynax mpeoOpa3zoBaHUs MPOM3BEACHUS TPUTOHOMETPUUYECKHUX
byHKUIUH B cymMMYy.
ymenusi: [IpeoOpa3oBaHue TPUTOHOMETPUYECKHX BBIPAKEHUH C TOMOLIBIO (HopMyn
npeoOpa30BaHus MPOU3BEICHHS TPUTOHOMETPUUYECKUX (QYHKLUN B CyMMY.

Xox padoThI:

ITpu BbINOJIIHEHNH 3aJaHUH IO JAHHOW TeMe HYHO YMETb IPUMEHSATH ClIeAyIoIue (GOpMYIIbL:

1. ®opmyiiel IpeoOpa3zoBaHus IPOU3BEAECHUS TPUTOHOMETPHUECKUX (DYHKIIMHA B CyMMY:

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

IIpumep 1. IIpeobpa3oBath MPOU3BEACHNUE B CYMMY

sin(43° — 19°) + sin(43° + 19° 1
( ) > ( ) =3 (sin 24° + sin 62°)

sin43°-cos 19° =

3agaHus 1J151 CAMOCTOSITEILHON padoThI:
1. 3ameHunTe NpoU3BeAeHNE TPUTOHOMETPUYECKHUX PYHKIMI CyMMOM:

1) cos 52° cos 22°; 5) cos 50° cos 58°;
2) 2sin52° cos 8°; 6) sin 31°cos 41°;
3) sin 52°sin 7°; 7) 2sin 24° sin 44°;
4) 2005 cos : 8) 25in£coss—n _
10 4 7 14

2. YIIPOCT]/ITC BbIPAKCHUS:
1) cos 3a cos o —cos 7o €os 5a;  3) sin 4p cos 33 — sin 5 cos 23;

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

1) cosSO°+25in40°sin10°:§; 4) 200340°c0310°—c0350°:£-

2 ]
. . 1 H o Ol (0] 1
2) 25in 25°¢c0s5° —sin 20° = —. 5) sin 20°+ 2c0s25°sin5 :E.

3) sin5a.—2cos4asino =sin3a; 6) cos3a— 2 sin 20 Sin 5a = €os 7a.
4. BbIYHCJIHTE:

. 437’[ 437[?
1) tg 15° +tg 75°; 5) Sin E_COS E;
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. 4 3T 4 3T
2) cos?3+cos? 1—cos 4 cos 2; 6) SIN ?JFCOS rE

. 53T 3n
6 6
3) tg41°tg43°tg45°tg47°otg49e; 7) SIN Iy +C0s R

g T . gT
4) tg 20° tg 40° tg 50° tg 70°; g8) COs g—sm Y

MMPAKTUYECKAS PABOTA Ne 36
Ha3zpanue npakTuuyeckoii padorsbl: /Ipeobpazosanie mpuecoHoOMempuiecKux blpadceHul.

Heans padorsl: PopMHupOBaHHE YMEHUN MPeoOpa3oBaHUs TPUTOHOMETPHYECKUX BHIPAKCHUHM HA
OCHOBE paHee U3YUYEHHBIX TPUTOHOMETPUUYECKUX (POPMYIL.

Pesyabrarsi:
Dopmupyemoie 3n1emenmul IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yNbTaThl HWCHBITAHUNW CHCTEM OTOIUICHHUS,
BOJOCHAOKEHUS, KaHAIM3AIMH U BOJAOCTOKOB IPHU UCTIBITAHUSIX
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie: 11P6 01, [1Py 06.
3HaHus: [ToHSITHE O TPUTOHOMETPUYCCKHUX POopMYyIIax.
ymenusi: [IpeoOpazoBaHue TPUTOHOMETPUYCCKUX BBIPAKEHUH C TOMOINBIO Pa3ITUIHBIX
TPUTOHOMETPUYECKUX (HOPMYII.
Xoa padoThi:
[Tepen BeImoOHEHHEM PabOTHI MOBTOPUTE BCE U3YUYECHHBIE paHee POPMYIIbI:

Bapuanm 1.
Al. Vnpocture Beipakenue  SIN 20 -SiN 3ot — COS 2a - €0S 3o — €OS S .
2 2 2

OL—4Sin20L, eciu COS o ==,

A2. Beruucnute 2COS 5

A3. Y sin i cos”+cos 2% sin”
. IIPOCTHUTC BBIPAKCHUC - ° —_ - ° —_ .
P P 15 5 15 5

VY sinz-cosﬂ—cosz-sinﬁ
o HpOCTI/ITe BBIpa)KCHI/Ie 3 12 3 12 .
AS. Borwcomre:  Sin (180° —60° ) + cos( 270° +30° )
1-1g %0
cos 20,
A7. Bormcomre: cos( 270° +60° ) + cos(1800 —60° ) |

A6. YripocTute BbIpaXXKeHHE

A8. YpocTuTe BhIpaXKeHHe (1 + Ctg 20()( cos 2 o-— 1) :

A9. Haiinute 3HaueHUE BBIPaKEHUS
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5COS X - SiN2X —5C082X -SiN X, ecn cos(g+ x) :g.

A10. Haiinute 3HaueHUE BBIPAKEHUS

5c0s X -SIN2X +5c0S2X-SIN X, eciu 5005(%+3x) =-2.

A11. Ynpocrute Boipaxkenue COS X - COS(E + X) + 3—sin2x.

2
2

A12. Yupocrure Bolpaxenne COSXCOS(27w—X)+2—Sin“ X.

A13. Yrpocrute Beipaxenue  SIiN 5a - Sin 3o + €o0s 5o - €os 3o. — oS 8a .

] . 2
Al4. Bomcrure  4sin? o—12¢0s° o , ecmu SIN" Q=

3
1

B1. Haiinqute 3HaueHHE BBIpAYKEHUS \/7 cCosa — % , €CIIU sina=—

B2. Haiingute 3HaueHHE BBIpAKEHUS \/6 cosa., ectn SiNOL=—F

Bapuanm 2.

. . 1
Al. Haiinute 3nauenue Boipaxkenus [ — 24SIn 20-cos’a , e SIN 200=— s

2
.

2

] . 2
A2. Beruuciiure  4SIn OL—5COSZOL, ecn SINT o=

A3.Y cos7Z COoS id sin” sin i
o IIPOCTUTEC BBIPAKCHUC —_— _ —_ JE—
b P 7 " T

27
7

AS. Borucmre: m%mW+wﬂ—m#%WmW)

2

—tgzaj—ZSinza.
Cos” a

A6. YpocTuTe BBIpAKEHHE (

A7. Beruucnure: COS(3600 +45° ) + COS(2700 —45° ) :

8ﬁn2a

1+tgzoc

A9. HaiinuTe 3HaUeHNE BBIPAKECHUS

A8. YnpocTture BbIpakeHHE

3cosx-sin2x—3c0s2X-SinX, ecan Sin( 3w+ x):—é.

A10. Haiiiute 3HaYeHUE BBIPAKEHUS
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A4. YpocTute BbIpa)keHHE COST . COSE +SIN—-SIN—
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5sin2x-sin X +5c0s2X-CoSX, ecoim 5¢0s(5m— X ) = 3.

Al1. Vrpocrute Boipaxenne 2(COS4X-COS7X+SIiN2X)+2-Sin4x-sin7x.

A12. Vipocrute Beipaxkenne SiN OLCOS(?%c + OL) —1-cos 2 o.
y _ 1
A13. Haiiqure COS 200, ecnim COS OL=— 7

A14. Beraucnure  9SIn 2 o—4, ecom COSOL=— é .

B1. Haiinute 3HaueHue BhIpaKEHUS \/€COS( 2T+ o ) , €CIIN sina = % , — g <o< g
B2. Haiinute s3HaueHue BbIpakeHus —+/26C0SCOL— % , ecom  SIho=-— % ,
ae[—go"; 900].
Bapuanm 3.
y 2 2
Al. Hatinute COS™ o, ecau COS 200= § .
.2 2 .2 2
A2. Beruuciure  4SIn“o—5€0S” o, ecim SINT O = 3
A3.Y cos”Z.cos = —sinZ .sin ~
. YpocTute BBIpaKeHHE — — —=3SIN—-SIN—
P P 5 2 5 20
A4 Y sinZ cos4ﬂ+cos” sin -~
. YpocTute BBIpaXKeHHE g — —-SIN—.
P P 7 21 712
0 0 0 0
AS. Bormcmre: cos(9o +30%)+ cos(360 -60°).
16c0s° o
A6. YpocTuTe BhIpakeHHE —
1+ctg a
A7. Berauciure: COS(3600 +45° ) + COS(2700 —45° ) :
. 2
A8. YnpocTture BbIpakeHHE 85'”—2& .
1+t a
A9. HaiinuTe 3HaU€HNE BBIPAXKEHUS
3sin2x-sin x—3c0s2X-CoSX, eciu COS(3m—3X)= % :
A10. Haiinute 3HaueHUE BBIPAKEHUS
3sinx-sin3x —3cos X -Cos3X, ecnn 3cos(4n—4x)=—1.
A1l1l. YopocTuTe BbIpakeHUE COS% . COS(%( 21— X)) —3-sin 2 % .

A12. Vnpocrute Bolpakenne COS20L-C0S(2(2m+ o)) —3—sin 220
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A13. Bouuciure 8 —14COS2 o, ecim SinoL=-— 1 .

v
A14. Yrpoctute Belpaxenue  SIiN 60 - COS 4o + Sin 4a. - €0s 6o — 2sin 100

B1. Haiigute 3Ha4eHME BBIpa)KECHUS ’% COS(E — OL) ,ecu COSOoL = é , oL E |:1800; 3600:|

2 13

.B2. Haliute 3Hau€HUE BBIPAKECHUS \/6 COS( 2T+ o ) , €CIIN sina, = i —

n
J3' o2

<o<

NI

Bapuanm 4.

Al. Haiinure COS2 o, ecimu COS 200= % .

. 1
A2. Beruuciure 5COS2 o—1, ecnu SINa = e

A3. Ypocrure Beipaxernne  C0S54° -€0S9° +sin54° -sin9°.

. 21 /4 2r . 7«
A4. Yupocrute Boipaxkenne SIN—-COS— —COS—-SIN—.
5 15 5 15
AS. Busmemnre: - c0s(360° —60° )+ cos(270° +60° ).

ctg 2a-1
CoS 20

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

A6. YipocTuTe BhIpa)KE€HUE

A8. Ynpocrute Bepakenne  (COSaL+Sina) 2 4 sin2a.

A9. Haiinute 3HaueHuE BbIPAKEHUS

7C0S2X - COSX + 7SiN2X -SiN X, ecomn 7sin(3—n— x)

2.
2

A10. Haiinure 3HaueHNE BBIpAXKEHUS

1.5sinX-sin3x+1,5c0S3X-COS X, ecin 4sin(2x+§):— 2.

Al1. Ypoctute Beipaxenue SiN % : COS(%(%—c + X)) +1- COSzé :

A12. Yupocrute Boipaxenne C0S3B-Sin(3(m+p))—2+1,5-sin6B.

. 2
2a—sm2a, eciim COS OL=§.

5
y .3
Al4. Haiimure  COS 20, ecm SIN oL =— -

A13. Beruucure  10CO0S
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B1. Haiisute 3snauenue soipaxenns 1 — ,% sin(a + TE) , ecn COSQL = 1 A= [00; 1800]

7
. 3 A | 0. ano0
B2. Haiigute 3HaueHuE BbIpAXKEHUS E COS( T — OL) ,ecmm SINOL = ﬁ ,oel07; 90

MMPAKTUYECKAS PABOTA Ne 37
Ha3panue mnpakTuyeckoid padoTwl: ZMccriedosanue ceolicmeé u nocmpoexue 2papuxos
MPULOHOMEMPUYECKUX U OOPAMHBIX MPULOHOMEMPUHLECKUX QYHKYULL.
Heab padorbl: Ha KOHKPETHBIX MpUMEpax HAYYUTHCS CTPOUTH TPUTOHOMETPUYECKUE (PYHKIIHH,
OTIpEeIETSATH UX OCHOBHBIE CBOMCTBA.

PesyabTarsl:

Dopmupyemovie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— IIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yNbTaThl HWCHBITAHUNW CHCTEM OTOIUICHHUS,
BOJIOCHAOXKEHU S, KaHAITM3AIMH U BOJAOCTOKOB IPH MCIIBITAHUSIX
memanpeomemnusie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnusie: 11P6 01, [1Py 06.
memanpeomemnwte: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnsie: 11P6 04, I1P6 05, ITPy 08
3HAHMS:
— Tlonsarue o rpadukax TPUTOHOMETPUUECKUX (PYHKIIUHA.
— IlonsTue o o0GnacTu onpeaeneHust ¥ 3HaYSHHsI, MOHOTOHHOCTH, SKCTPEMyMax M HYJISIX
GbyHKIIH.
ymenusi: [loctpoenue rpaikoB TPUTOHOMETPUIECKHUX (DYHKITUH.
Xoa padoThi:
I'paduku pyakuuit y = sinA, y = cosA, y = tg A, nocrpoennsie s auanaszona ot 0° go 360°,
MOKa3aHbl HA PUCYHKAX HIDKE.

| | | y=sinh, | \ , y=cosi
¥ ! ! : ¥ ! : I
| [ | [ '
T+ | | | | l
0,5r | I ; | ;
ﬂ I ] ] ] |

1 |

| I

| |

| 1

I I

270 270 330 ) ﬂ,S\ 120 1210 2?;14?

! l

|

i

|
[
- — 4 —t—+—+—+ -H————— — ——
150 240 360 1260
0,5 30 60 g.ﬂ‘IEﬂ A .1;'- 0 : 300 A 0,51 30 60 Qlﬂ Tﬁﬂmﬂ 240/1: 300 120ka
-1 | | I | | !
| I 1 |

I'paduk pyrkimn y = sinA(cunyconna) I'padux pynkuuu y = cosA(xocunycouaa)
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¥ | | | | y=toA
4 | ! ! |
| | \ |
ﬁ' 120 L 210 270 330 |
3006090 750 240 | 3p0~ 1360
-2r . 180 | ! A
A | 1 | 1
| 1 1 |

I'paduk pynkuuu y = tgA(TaHrenconaa)

CHHyCOI/IHaJILHLIe H KOCUHYCOMAAJBbHBIC rpa([)mm
¥ y=sin2A ¥ y=sin{1i2)A

7 \/fsa 2
-1

['paduk. y = sinA uy = sin2A (cunycoupl).

=TL R
y=sinA

I'paduk. y = sinAuy = sin(1/2)A
(cuHycoupl).

¥ y=cos2A

LAY/
o \_/[ 180" ,2?-:1 760
-1 -1

y=cos{T/2)A

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

Ilepuoanyeckue pyHKIUN U IIEPHO

Kaxnplii u3 rpadukoB QyHKIMIA, TOKa3aHHBIX HAa YETHIPEX PUCYHKAX BBIIIE, IIOBTOPSETCS
IIPU YBEJIMUEHHUH yTIIa A, IO3TOMY UX Ha3bIBAIOT NepuoandeckumMu pynkuusimu. OyHkuun y =
sinA uy = cosA noBropsitoTcs depe3 kaxasie 360° (iwn 21 paguan), moaromy 360° Ha3bIBaeTCS
nepuoaoM 5tux GyHkuuit. yHkimn y = sin2A uy = cos2A nmoBropstotcs uepes kaxasie 180°
(unn © paguan),moatomy 180° - 3T0 TIEpHO IS TAHHBIX ()YHKITHIA.

B o6miem ciiyuae ecnmu y = sinpA Uy = cos pA (rze p - KOHCTaHTa), TO mepuol GYHKIIUU
paBen 360%p (wmu 21t/p paguan ). Clie1oBaTellbHO, €Clid Yy = Sin 34, To mepro i 3Toi GYHKIMH
pasen 360°3=120° ecnu y = cos4A, To nepuon 31oit hyHkimu paseH 360°/4= 90°.

AMIuuTyaa

AMILTUTY/I0H Ha3bIBaeTCs MaKCUMaJbHOE 3HaueHue cuHycouabl. Kaxaprit u3 rpaduxos 1-4
nMeeT ammuutyay +1 (T.e. oHu KoneomoTcess Mexay +1 u -1). OnHako, ecnu y = 4sinA, xaxnaas u3
BEIMYMH SinA ymHOXaercs Ha 4, TakuM 00pa3oM, MaKCHUMajbHas BEJIWYMHA aMIUTUTYAbI - 4.
Amnanornyno s y = 5cos2A ammmrya paBHa 5, a mepuon - 360°/2= 180°.
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IIpumep 1. IToctpouts y = 3sin2A B nuana3one

’] y=3sin2A oT A= 0° 10 A=360°.
Pemenne: Ammunrynaa =3, nepuoa = 360°%/2
A =180°.
0 o 180" Py TI— I'padux. IToctpoenune y = 3sin2A (cunycouna).
24
:_ y=4cos2A B

IIpumep 2. [Toctpouts rpaduk y = 4cos2x B \ /\ / a
nuanaszone ot x=0° no x=360° = o *.fsl'ﬂ" >0 “od
Pemenue: Amrututyna = 4. nepuoja = 360°/2
=180°.
I'paduxk. [locrpoenue y = 4cos2x -
(kocunycousa).

Yribl 3ana3AbIBaHUs U OepPeKeHusI

KpuBbie cuHyca 1 KocuHyca He Bceraa HaunHatorest B 0°. UToObI ydecTh 3TO
00CTOSATENBCTBO, TIepHOIUecKast QyHKIMS TpeacTaBisiercs B Buae y = sin(4 + a), rue o - capur
(a3bl OTHOCUTENBHO Y = SINA U Y =
cosA.

CocraBuB Ta0auIly 3HaYCHUH,
MO>KHO MTOCTPOUTH Irpaduk GyHKIHU y =
sin(A — 600), moka3aHHEII HA PHC.

cneBa. Ecim kpuBas y = sind
HauynHaetcs B 0°, To kpuBast y = sin(4 —
60°) naunnaercs B 60° (T.e. ee HyJIEBOE

3HaueHue Ha 60° mpaBee). Takum

06pa3om, ropopaT, uro y = sin(A — 60°) + _ y-cosA y=cos(A+45)
3ama3abIBaeT OTHOCUTENLHO Y = sind Ha 60°. \'ff'/
I'paduk. y=sin(A-60°) (cunyconma).

CocraBuB Ta0NUIly 3HAYCHUH, MOYKHO
noctpouTh rpaduk Gynkuuu y = cos(A + 459),

NOKa3aHHbII Ha puc. HWKe. Ecim kpuBas y = cosA 1]
naunnaercs B 0°, To kpuBasy = cos(A + 45°)

HaunHaetcs Ha 45° neBee (T.€. ee HyJeBas BeIHYMHA
HaxoauTcs Ha 45° panbiie ). TakiuM 00pa3om, TOBOPSIT, YTO
rpapuky = cos(A + 45°) onepesxaer rpaduk y = cosA na 45°. I'padux. y=cos(A+45°)
(kocuHycousa).

B oOmiem Buze, rpagux y = sin(A — a) 3ana3apIBaeT OTHOCUTENBHO Y = SinAHa yroi o.
Kocunycounaa umeer Ty ke Gopmy, 4TO ¥ CHHYCOUaa, HO HaunHaeTcs Ha 90° neBee, T.e. onepeKaeTt
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Ipumep 4.IToctpouts rpaduk y =
7sin(2A — m/3) B nuamazone ot A=0° 10
A=360°. Pemenue:

Awmrumatyna = 7, nepuoj =2m/2= 1 paauaH
B obmem ciiydae y = sin(pt — a)
3ana3abIBaeT OTHOCUTEIBHO Y =

sinpt Ha a/p, cinenoBarensHO 7Sin(24A —

ee Ha 90°. CieoBarensHo, CoSA =

sin(A + 90°). llpumep 3. IToctpouTsh
rpaduk y = 5sin(4 + 30°) B quanasone ot
A=0° 10 A = 360°

Pemenne: Ammiuryna =35,
nepuoa = 360°/1 = 360°. 5sin(A4 +
30%)onepexaer 5sind na 30°T.e.

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

y=Fsin(2A-n3)
¢

LR
7/3) 3ama3bIBacT OTHOCUTEIIBHO 7Sin2A Ha
(n/3)/2, T.e. Ha /6 pamuan wiu Ha 30°.
I'paduk. y = 7sin2Any = 7sin(24A — u/3)
(cuHyCOUIBI).
3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
IToctpoiite rpaduku GyHKINI:
1 eapuanm 2 eéapuanm
1. y = 3sinx 1. y = 2 cosX
s ) s
2. y=cos(x+§) 2. y=sm(x—g)
X
_ s s
4 y=251n(x——) 4. y—3cos(x+z)
Onpenenure cBoWicTBa PYHKITMHU B 3a1aHUH 11O Ne 2.

Tect Ne 1 mo Teme: «PacnosHaBaHue rpapMKOB TPUTOHOMETPHYECKHUX (PYHKIMII»
Bapuant Nel

1.I'paduk kakoit GyHKIINK H300pakeH HA pUCYHKE?

1) y=sinx




2) Y=-—COSX
3) Yy=-sinXx
4) Y=COSX

2.I'paduk kakoi GpyHKIMHM H300paKeH Ha pUCYHKE?

1) Yy=cosx+1
2) y=sinx-1
3) y=cosx-1
4) y=sinx+1

3. I'papuk xaxoi pyHKINK H300paKeH HA pUCYHKE?

1) y=cosx-1
2) y=sinx-1
3) y=cosx+1
4) y=sinx+1

5.I'padux xakoi pyHKIMH N300paXkeH Ha pUCYHKe?

1) y:%cosx

2) y=-2sinx

3) y:%sinx

4y yz—%cosx

5. 'paduk kakoil pyHKINM N300paxeH Ha pUCYHKe?

1) y=sinx
2) y:cos(x+£j
2

3) y:sin(x+£j
2

4) Y=—C0OSX
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Bapuant Ne2
1.I'padux xakoii pyHKIIMM N300pa’keH HAa pUCyHKe?

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

2.I'paduk xakor (yHKINU N300paKeH HA pUCYHKE?

1) y=sinx-1
2) y=cosx-1
3) y=sinx+1
4) y=cosx+1

3.I'paduk xakoil pyHKIMH N300pakeH HA pUCYHKE?

1) Yy=—2C0SX

X
2 = =
) Y cos 7
3) yz%sinx
4) y=sin2x

4. I'padux xakoi GpyHKIIMU N300pa’keH Ha pUCyHKe?

1) y=-sinx

2) y:cos(z— xj
2

3) y:sin(z—x)
2

4) y=—C0SX

5 I'paduk xaxol pyHKINU H300paxKeH Ha pUCYHKE?

1
1 ==
) Y 2c:osx
2) Y =C0s2X
X
3 =sin<
) Y sm2

4) y=-2sinx




ITPAKTHYECKAS PABOTA Ne 38
Ha3panue nmpakTuuyecko padoTwl: /cnonvzosanue ceoUCmME mMpuoHOMEMpU4eckux (QyHKyui 6
npogheccuonanbHuIx 3a0a4ax.

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

Pe3yabrarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— ITIK 1.3. IlpoBomute u oOpaOaTbiBaTh pE3ylbTAaThl HCIBITAHUN CHUCTEM OTOIUICHUS,
BOJIOCHA0>KEHUS, KAaHAIM3allUU U BOJOCTOKOB IPU UCIIBITAHUIX
memanpeomemnsie. MPI1 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 01, I1PG 04, TTIP6 05, ITP6 06, I1P6 14, TPy 16, ITPy 18, TPy 19.
3HAHMSA: CBOWCTBA M rpa)uKy TPUTOHOMETPUIECKUX (DYHKITHIA.
YMeHHUSsI: TIPUMEHEHNUE TPUTOHOMETPHUECKUX (HOPMYJT IS PEIICHHUS MTPAKTUYECKHUX 3aad.
Xon padorhl:
Vcnonp3ys pa3iudyHble HICTOYHUKU MH()OPMAIMK, HalAUTE OTBET HA CICIYIONIUI Ha BOIPOC: KaK
UCTIOJB3YIOTCSl TPUTOHOMETPUYECKUE (QYHKIIUH B:
1) Acrponomuu;
2) Hasuramuu;
3) Axyctuke;
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 HCII0JIb30BaHHsI TPUTOHOMETPUYECKUX (YHKLIUH.

MPAKTUYECKASI PABOTA Ne 39
Ha3Banue npaxktuyeckoii padorbl: Pewenue ypasHenuii euoa sin X=a u cos x=a.

eanb padothl: BoipaboTaTh HaBBIKK pELICHUS MPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUH.
PesyabTarsl:

Dopmupyemvie 3nemenmot I1K (npogheccuonanvno opuenmuposannoe cooepiricanue):
— IIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yNbTaThl HCHBITAHUW CHCTEM OTOIUICHHUS,
BOJIOCHA0KEHUS, KaHAIM3AIMK U BOJAOCTOKOB MPU HCTIBITAHUSIX
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.
3HaHusi: [loHATHE O NpOCTEMIIMX TPUTOHOMETPUUECKHUX YPABHEHMSIX M METOAAX MX
peleHusl.
yMenusi: HaxoxeHre KopHel NpOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN.
Xox pabdoThI:
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YpaBHeHUs BHUJIA: cosx=a, sinx=a, HAa3bIBAIOTCSA NMPOCTEeHIIUMH
TPUTOHOMETPHYECKMMHU YPABHEHUSAMM.
Jnist perenust mpoCcTEeHINX TPUTOHOMETPUYECKIX YPAaBHEHUH IPUMEHsIeM (POPMYJIBL:

cosx=a, [a|<1
X =tarccosa+2/m, nez npu a)0
X = +(r —arccosa+ 2/m,n € z npu a(0.

Yacmuvie cryuau:
nmpu a=1 x=2z, Nez,

mpu a =0 x=%+7zn, nez;
mpu a=-1 X=7+2mM, Nez.
sinx=a, |[a <1
x =(-1)"-arcsin a+ 7k, k e z, npn @)0,
x = (-1)**"arcsin a + 7k, k € z, npu a0,

Yacmuole Cﬂyqau:

npu a=1 X=%+27zk, kez;

mpu a=-1 X=—%+27Zk, kez;

npu a=0 x=7K, kez.
Heo6x00umo nomuums: arcsin (— a) =—arcsin a;
arccos(—a) = —arccosa;

PaccmoTpuM nmpumeps! perieHns: ypaBHEHHM.

1. Sin X = 2
. >
k .
Henomsayem dopmyry X = (—1)" -arcsina+ 7k, K e .

2 .
[MoacraBum B popmyny a = - nonyanm X = (- 1)k -arcsin > +7K, kez.
Haiinem arcsin 7 o Tabmuue: arcsin 7 = %

k T
3anuceBaeM OTBET: X = (— 1) Z + 7K , kez.

J2

2.8INX=——.
2

k+1 -
Ucnonb3yem dhopmyny X = (— 1) . arcsin a + 7k kez.
2 2
TosicTasnm B opmyry a = % ,momymam X = (=1)<* - arcsin -t &, kez.
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J2

. A2 .
Haiigem arcsin 7 no tabmune; arcsin 7 =

NI

u T
3anuceiBaeM OTBET: X = (— 1)k ' Z + 7K, kez .

3. COSX = L
: >
Hcnons3yem popmyry X =arccosa+2m, NeZ.

1
[Moncrasisiem B hopMyiy a = % , ToiTyqaem X = T arccos 3 +2m, Nez.

1
Haxoaum 3HaucHue arccos 5 o TabJuIe.
T
3amnuceiBacM OTBET: X = ig +2m Nez.

4, COSX = !
: 5
Ucnonszyem popmyny X = £(z —arccosa)+2zn, N€ Z.

1
[Toncrasnsiem B hopmyny , monydaem X = +(7 —arccos E) +2/m, nez.
1
Haxonum 3nayeHue arccos > 110 Ta0JMIIe, BBIIOIHAEM HEOOXOAUMBIE BEIYMCICHHUS.

Vs
3anuceIBaeM OTBET: X = i? +2m, Nez.

3agaHus 1J151 CAMOCTOSITE/IbHOM PadoThI:

1 BapuaHT. 2 BapuaHT.
Pewume ypasnenus: Pewume ypasnenus:
1) 2cosx++/3 =0 1) 2cosx +vV2=0
2) 2sinx—1=0 _
3) ZSin(—g) — 2 2) 2sinx—+v/3=0
4) 2cos(§ - g) =3 3) 2cos(—2x) = —V/3
: . V3
5) sin3xcosx —cos3xsinx = > 4) 2sin(3x — %) =2
6) sin2xcos2x = —i

.X T X . TN_
5) 2(sm§cos§ — coszsin E)—\/f

. X X
6) sin?=—cos?==1
4 4

MMPAKTUYECKAS PABOTA Ne 40
Ha3Banue npakTudeckoi padorbl: Pewenue ypaguenuii 6uoa tg X= a u ctg x=a.

Llesas padoThl: BeipaGoTaTh HABBIKK PEIICHUS MPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUH.
Pe3yabTarhi:

Dopmupyemuie Inemenmut INK (npogpeccuonanvro opuenmuposannoe cooepicanue):
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— IIK 1.3. IlpoBomuth u oOpaOaTbiBaTh pE3ylbTaThl HCIBITAHUN CHUCTEM OTOIUICHUS,
BOJIOCHA0>KEHUS, KAaHAIM3allUU U BOJOCTOKOB IPU MCIIBITAHUSX
memanpeomemnsie. MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnusie: 11P6 03, [1Py 07.
3HaHus: lloHATHE O NpOCTEMIIMX TPUTOHOMETPUUECKUX YPABHEHMSIX U METOAAX MX
pelIeHusl.
yMenus: HaxoxneHue KopHeH POCTENIINX TPUTOHOMETPUUECKUX YPABHEHUMN.
Xox padoThI:
VYpaBHeHus BUJIA! tgx=a, ctgx=a Ha3bIBAOTCS NpoCTeHIIUMHU

TPUIOHOMETPUYECKUMH YpPAaBHEHUsIMH. [ pElIeHUs NPOCTEHIINX TPUTOHOMETPHYECKUX
ypaBHEHHI TpUMEHsIeM (HOPMYJIBL:
tgx=a
X=arctga+m Nnez, mpu a)0
X = —arctga+n,N € z, npu a(0
ctgx=a
X =arcctga+ 7K | k € z, npu )0
x = —arcctga+zk , K € 2, npu a0
Heo0x0auMo MOMHHUTB!
arctg(—a)= —arctga
arcctg(—a) = —arcctga.
PaccMOTpHM NpUMePbI pellieHus1 ypaBHEHMI.
1 tgx=1
Vcnonbsyem popmyny X =arctga+mn Nez.
[MoxcraBnsgem a =1, nonygaem X = arctgl+-n , nez.

ITo Tabnure HaxoauM 3Hadenue arctgl = Z

T
3anuceiBaeM OTBeT: X = Z +7M nNez.

2. tgx=-1
Hcnoms3yem popmyny X =—arctga+m, NeZ.
[Moncrasnsem a =1, nonygaem X = —arctgl+m, NE€Z.

Vs
[To Tabnunie Haxoaum 3Ha4YeHHe arctgl = T

V4
3anmcbiBaeM oTBET: X = 7 +m Nez.
3. Cigx = V3.
Ucnonbzyem popmyny X =arcctga+-n, N € Z.

TMoncrasmsiem a = /3 , oydaem X = arcctg \/§ +7M nez.
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ITo TabOnuile HaxX0aUM arcctg\/§ = % .

T
3anuceiBaeM oTBeT: X = E +7/M nez.

4. ctgx =—/3
Hcnonszyem popmyny X = 77 —arcctga+m, nez.

Iloxncrasisiem a = \/§ , moJydyaeMm X = 77 — arcctg«/g +mM, Nez.

V3
ITo Ta6J'II/IHe Haxoaum arcctg\/_ = E , BBIIIOJIHACM HeO6XOI[I/IMBIe BBIYMCIICHUA.

T
3amnuceIBaeM OTBET: X = ? +7M nez.

Bapuanm 1 Bapuanm 2
X T
tg(-—--) =1 1)ctg(2x——) =—/3
1) 9(2 7) )ctg( 3) NE]
V4
g 20X 8 t9” —tgx
1—tg X 3 2)—7[ :\/§
3 tg5x —tg3x 0 1+tgz-tgx
1+1tg5x-tg3x : 2tgx __ﬁ
)1—tg2x 3

ITPAKTHYECKAS PABOTA Ne 41
Ha3zBanue npakTudeckoil pa6orbl: OcHoGHble MemoOobl peueHus MmMpUeoHOMempuiecKux
YpaeHeHull.
Iesan padoThl: BeipaGoTaTh HABBIKU PEIICHUS] TPUTOHOMETPUUECKUX YPAaBHEHHH.
Pe3yabTarsl:

Dopmupyemovie 3nemenmut IIK (npogheccuonanvno opuenmuposannoe cooeprcanue):
— ITIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yNbTaThl HWCHBITAHUH CHCTEM OTOIUICHHUS,
BOJOCHAOXKEHUS, KaHATHM3AINH U BOJAOCTOKOB MPHU UCTIBITAHUSIX
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnosie. 11P6 03, [TPy 07.
3HaHus: [ToHsATHE O TPUTOHOMETPUYECKUX YPAaBHEHUSIX U METOAaX UX PEIICHUS.
yMenus: HaxoxaeHne kopHel TPUrOHOMETPUYECKUX YPaBHEHUM.
Xopn padoThr:
YpaBHeHue Crioco6 pereHus ®opMyiibl
1. YpaBHEHHE COAEPKUT TOIBKO YpaBHEHHE CBOAUTCS K sin?a =1-—co0s? &
CHUHYCEI NI KOCHHYCEI KBaJpaTHOMY cos’ag=1-sin’a
(CMHYCBHI M KOCUHYCBHI) BHJIA (buxBampaTHOMY) ax? +bx+c=0

asin? f(x)+bsin f(x)+c=0

95



. OgHopoaHoe
CTCIICHU BUJIA
asin x+bcosx=0
(a#0, b=0)

. OnHoponHoe ypaBHeHue I

acos’ f(x)+bcos f(x)+c=0

U T.AO.

ypaBHEHUE

CTCIICHU BHUa
asin? f(x)+bsin f(x)-
-cos f(x)+kcos? f(x)=0

4. YpaBHeHue Buaa

atgx+bctgx+c =0

5. YpaBHeHue Buaa

asinx + bcosx = ¢

6. YpaBHeHUs BUIA

sina(x) £ sinf(x) =0
cosa(x)  cosB(x) =0

OTHOCHUTEIILHO CHHYCa
(kocunyca)

Jlenenue obenx yacTe
HacosX #=0.
[Tonyyaem:

atgx+b=0

Jlenenue obenx yacTei
Hacos® X #0.
[Tony4uaem:

atg® f (x)+btgx+k =0

YpaBHEHHE CBOIMUTCS K
KBaJpaTHOMY
OTHOCHUTEIEHO
TaHT€HCA 3aMEHOM
1
ctgx = —
tgx
YpaBHeHHE CBOAUTCS K
BUTY
sin(x + ¢)
c
R
b
@ = arctg z
JleBast yacTh ypaBHEHHUS
packiiaabIBaeTcs Ha
MHOKHUTEITN c
MTOMOIIBIO

TPUTOHOMETPUYECKUX
hopmyn

_—b+JD
~ 2a
sin o

cosa

=tgx

sin a
CoS &

tga =

1+tg°a =

cos’ a

tgx-ctgx =1

1
ctgx = —
tgx

1) sina+sinﬂ:25ina;’8.cosa;ﬂ
2) sina—sinﬂzzcosa;rﬂ.sina—ﬁ
3) cosa+cos,3:2cosa+ﬂ.cosa;3
4) cosa—cosﬁ:—zsma;ﬁ,sin0’;,3

HCHOJ’IBSY?I MCTOANYCCKUE PEKOMECHAAINU, PCINUTC YPABHCHUSA:

1.

2.
3.
4

6sin®x—5cosx+5=0:;

3sin?x—4sinxcos x + cos? x = 0:
sin?x — 9sin x cos X + 3 cos? x = 1.

V3sin 2x = cos2x

5.  sinb5x = sinbx

© N o

V3cos3x + sin3x = —1
7tgx—10ctgx+9=0
sinX =sin 2x

ITPAKTHYECKAS PABOTA Ne 42

Ha3panune npakTuyeckoi padorel: Pewerue npocmenuuux mpueoHOMEMpU4ecKux HepageHcma.

Heanb padotbl: BoipaboTaTh HaBbIKK pPELICHUS MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

Pe3yabrarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvno opuenmuposannoe cooepicanue):
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— ITIK 1.3. IlpoBomutb u o0OpaOaTbiBaTh pe3yibTaThl MCIBITAHUNH CUCTEM OTOIUJICHHUS,
BOJIOCHA0>KEHUS, KAaHAJIM3allUU U BOAOCTOKOB IIPU MCIIBITAHUIX
memanpeomemnsie: MPII 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.
3HaHusA: [loHsATHEe O HpOCTEHIIMX TPUTOHOMETPUYECKUX HEPABEHCTBAX M METOJAX HX
peueHusl.
yMenus: Haxoxnenue KopHeH POCTEUINX TPUTOHOMETPUUECKUX HEPABEHCTB.
Xona padoThI:
TpUroHOMETpUUYECKUMH HEPAaBEHCTBAMM HA3bIBAIOTCS HEPABEHCTBA, KOTOPBIE COAEPIKAT
NEPEMEHHYIO 0] 3HAKOM TPUTOHOMETPUYECKOH (PYHKIUH.
Pemenne TpUTrOHOMETPUYECKUMX HEPABEHCTB 3a4acTyl0 CBOAMUTCA K PEIICHUIO MPOCTEHUINNX
TPUTOHOMETPUUECKUX HEPABEHCTB BUA:

sinax < a, cosx<a, tgr<a, ctgr<a,
sine »>a, cosx >a, itgr>a, ctgr>a,
sinx <a, cosxr <a, tgr<a, ctgr<a,
sine = a, cos>a, tgr>a, ctgr>a.

Pemrarorcest mpocTeiinire TPUrOHOMETPHUYECKHE HEpaBEHCTBA Ipa)UyecKd WU C TIOMOIIBIO
€AMHUYHONU TPUTOHOMETPUYECKON OKPYKHOCTH.

To onpeieNieHuto, CUHYC VI oL €CTh OPJMHATA TOuKH P (X, Y)

P(x,y)  CAMHWYHOIOKpyra (puc. 1), a KOCHHYCOM — abCIHCCa 3TOM TOYKH. ITOT
o E o
(haKT UCTIONB3YETCS PH PEIICHUH TIPOCTEUIIINX TPUTOHOMETPUIECKUX
o COSE HepaBEHCTB ¢ KOCHHYCOM M CHHYCOM C IIOMOIIBIO €IMHUYHOTO KPYTa.

-

X Puc. 1

PaccmorpuM  cxemy = pemIeHHsT — TPUTOHOMETPUYECKUX

HEPABEHCTB C MOMOIIBIO €TMHUIHOTO KPyTa.
1. HepaBeHcTBa sinx <a

-l1<a<i1 —m—arcsina + 2nk < x <arcsina + 2nk,k € Z
a>1 R
a<-1 %)

Puc. 2
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http://ru.solverbook.com/spravochnik/trigonometriya/kosinus-ugla/

2. Hepapencrra SINX >a

-l<a<1 arcsina + 2nk <x < w—arcsina +2nk,k €Z
a>1 %]
a<-1 R

Puc. 3
3. Hepagencrea COSX <a
-l<a<l1 arccosa + 2nk <x < 2m—arccosa + 2nk,k € Z
a>1 R
a<-1 %)

Puc. 4
4. HepaBeHcTBa COSX >a
-l<a<1 —arccosa + 2nk <x <arccosa + 2nk,k € Z
a>1 %)
a<-1 R
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Puc. 5

5. HepaBencrBa tgx <a

aeR

T

2+1rk <x <arctga+mk,k eZ

Puc. 6
6. HepaBeHnctBa tgx >a

aeR

arctga + mk <x <g+nk,k e”Z

Puc. 7
7. HepaBencrTBa Ctgx <a

aeR

arcctga+nk <x <m+nk,k eZ

99




Puc. 8
8. HepaBenctBa Ctgx >a

aeR Kk <X <arcctga +nk,k e Z

Puc. 9
3agaHus 17151 CAMOCTOSITEIbHON PadoThI
Bapmuanr 1. Bapmuanr 2.
Pemmure HepaBeHCTBa: Pemmre HepaBeHCTBa:
tgx > -1 1. tgx <+3
1—2005XE>0 2. —B-2sin3% <0
psinx >1 3. 2cosx <42 E
. T 3
cos[ 4x + | > -2 4 S'”[3X_§]2_7
4 2
sin X 4™ <£ 5. cos[x+%]£—g
2 12 2
. 1
X m)_1 6. sm(5+ﬂ}>—
—_ | >=
cos[ > GJ =7 4 3) 3
coS3X < —2 7. sinx>—3
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MMPAKTHYECKAS PABOTA Ne 43
Haszsanue npaxkrudeckoit paborbl: Yucnosas nocredosamenvHocmv, Bviuucienue npeoena
nocn1e008amenbHOCHU.

He.]'lb paﬁ()TLI: Ha KOHKPCTHBIX IMMPUMEPAX HAYYHUTHCA 3alaBaTh YUCIIOBBIC TOCICAOBATCIBHOCTH U
HaxXOJUuThb UX MPCACIIbIL.

Pe3yabrarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— IIK 1.3. IlpoBomuth u o0OpaOaTbiBaTh pe3yibTaThl MCIBITAHUNA CUCTEM OTOILJICHHMS,
BOJIOCHAOKEHUS, KaHAIM3AIMHU U BOJAOCTOKOB IPHU UCTIBITAHUSIX
memanpeomemnuie: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII1 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPII 21, MPK 11, MPP 02.
npeomemnsie: 11P6 04, [1Py 08, ITPy 10.
3HAHUSA:
— TloHATHe 0 YUCIIOBOI MOCIIEOBATEILHOCTH.
— IloHsiTHE O YMCIOBOM TPOTPECCHUH.
yMenusi: HaxoxaeHue npeaenoB mocie10BaTeIbHOCTEH.
Xoa padoTbI:

MHooicecmso uucen, Kaxicooe u3 KOMmopuvlx CHAOHCEHO CEOUM HOMEPOM, HA3bIBAEMCSL YUCIOBOLL
nOC1e008amenbHOCMbIO.

DJIEMEHTBl 3TOTO YHCIOBOTO MHOXECTBA HA3bIBAIOTCS WICHAMH IOCJIEIOBATEIBHOCTH U
0003HAYAOT: TEPBHIA YICH - @ 1, BTOPOH - @2, N- i WIEH - an ¥ T.1. Bcsa mocnenoBaTelbHOCTh
0003HAYACTCS : A1, @2, A3y ey @n WIH (@n).

UucnoBas moOCIE€IOBATEILHOCTh MPEACTABISET COOOM HE UYTO WHOE, KaK MHOXECTBO
HYMEpPOBAHHBIX YHUCEI, YHOPSJOUYEHHBIX HAMOA00OME HATypallbHOTO psna, T.€. paclojaraeMoe B
MopsIKe Bo3pacTaHusi HOMepoB. [locrnenoBaTenbHOCTE MOXKET COJIEpP)KaTh KaK KOHEYHOe, TaK U
OECKOHEYHOE YHCIIO YJICHOB.

Ilocnedosamenvnocms, cocmosawas U3 KOHEUHO20 YUCLA YNeHO8, HA3bl8AEMC sl KOHEYHOU, a
NnOC1e008aMeNbHOCIb,  cOCmosawlas U3  0OecKOHeYHO20  4YUCia  UYleHOo8, - OeCKOHeyHOll
nOC1e008amenbHOCMbIO.

NHorna 6ecKOHEUHYI0 YHCIIOBYIO TIOCIEIOBATEIFHOCT BBOJIAT, HCTIONB3Ys OHATHE (PYHKITUU:

Oynxyuro y = f(X), xeN wuazviearom ¢ynkyueii namypanrbnoco apeymenma uiu 4uciogou
nocnedosamenvrHocmvio u oboznavaiom. y = f(n), unu y1, y2, y3..., yn wau y(n).

[TocnenoBaTeIbHOCTH MOXKHO 33/1aBaTh Pa3IMYHBIMU CIIOCOOAMHU, HAIIPUMED, ¢/106€CHO, KOTIa
MPaBWJIO 3a/laBaHUs TIOCTEIOBATEIBHOCTH OMHCAHO cloBamu, Oe3 ykazanus (opmynbl. Tak,
CJIOBECHO 3a/1a€TCA MOCIEA0BATENbHOCTh MTPOCTHIX YHUCET:

2,3,5,7,11,13,17,19,23,29,...

Oco0OeHHO  BaXHBl  GHAAUMUYECKUN U  PeKYPPeHmHbll  CIOCOObI  3a/aHus
MOCJIeI0BATEILHOCTH.

['oBOpAT, YTO MOCIEAOBATEIBHOCTD 3a/laHA @HAIUMUYECKU, ECIU YKa3aHa Gopmyia ee N-ro
YJIeHA.

Ilpueedem mpu npumepa.

1) Yn= n?. DTo aHATMTHYECKOE 3aMaHme mocienosareaproctr: 1,4,9,16,..., n?...
VYka3aB KOHKPETHOE 3HaYCHHE N, HETPYAHO HAHUTHU WIEH MOCIEA0BATEIHPHOCTH C COOTBETCTBYIOIIUM
nomepom. Eciu. Hanpumep, n=9, 1o yo = 9% = 81, ecu
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2) yn = C. 3gech peub uuer o mnocienosarenbHoctn C, C, C, ...., C, .... . Takywo
MOCIIEI0BATEIHLHOCTh HA3BIBAIOT MOCTOSTHHOM (MM CTAIlMOHAPHON).
3) yn=2". DT0 aHANMTHYECKOE 3aJaHKE TIOCIeaoBaTenbHoCTH 2, 22, 23 .. 2" .
PexyppenmHubtii cnocod 3aaHvisi TIOCIECIOBATEIIBHOCTH COCTOUT B TOM, YTO YKAa3bIBAIOT MPABUIIO,
MTO3BOJISIFOIIEE BBIUMCIIHUTD N- i WICH MOCIEA0BATEILHOCTH, €CIIM U3BECTHBI €€ TIPEIBIIYIINE WICHBI.
Hanpumep, apudmerndeckasi nporpeccusi — 3To YMCJI0BasI MOCIEA0BATEIBLHOCTD (@n), 3aIaHHASA
PEKYPPEHTHO COOTHOIIEHUSIMH:

ai=a, ans1 = ant d

(a u d — 3a0annvie uucaa, d — paznocme apugpmemuueckoil npoepeccuu)

I'eomeTpuueckasi mporpeccusi — 3TO YuCiIoOBas mocienoareiabHoCTh (bn)? 3amanHas
PEKYPPEHTHO COOTHOIICHHSIMHU:

bl1 = b, b+t = bnq

(b u q — s3adannvie uyucaa, b#0, q # 0; Q 3Hamenamenrb 2eOMEMPUUECKOU NPOSPECCUU
npozpeccuit).

IIpumep: Boinucars nepebie MATh YWICHOB MOCIEA0BATSILHOCTH, 3aJJAHHON PEKYPPEHTHO: Y1
=L y2=1yn=yn2+ yn1

Penrenue. N —if 4ieH MocaeI0BaTeIbHOCTH PABEH CYMME JIBYX MPE/IICCTBYIOIUX €MY YICHOB.
3HAYUT, MOCIICIOBATEILHO ITOTYIaCM:

yi=l;y2=1; y3=1+1=2;y4=1+2=3; y5=2+3 =5; u 1.1

OrpannyeHHbIE MOCJIET0BATETbHOCTH
. [TocnemoBaTenbHOCTD (Xn) HA3bIBACTCSI OIPAHUYCHHOM, €CITM CYIIECTBYIOT TaKUE JIBa Ykcia M
u M, uro s Bcex Ne N BbIOJIHSIETCS HEpaBEeHCTBO M< xpn <M.
. [TocnenoBaTenbHOCTH (Xn) HA3bIBACTCS OIPAHUYCHHON CBEPXY, €CIH CYIIECTBYET TAKOE YUCIIO
M, uto 11t Becex Ne N BBITIOHSETCS HEPaBEHCTBO Xn <M.
. [TocnenoBaTenbHOCTh (Xn) HA3BIBAETCS] OTPAHUYECHHON CHU3Y, €CIIH CYIIECTBYET TaKOE YUCIIO
m, uto a1t BceX Ne N BBIMOTHSAETCS HEPaBEHCTBO M< Xp

Hanpumep: nocnenoBaTenbHOCTH (Xn), 3aJaHHast GOpMYJION 0OIIETo UjeHa Xn = N, OrpaHuYeHa
cHu3y (Hanpumep, uncio 0) 1 He orpaHHUYEHa CBEPXY.

MoOHOTOHHBIE MOCJIET0BATEILHOCTH

[TocnmenoBaTenbHOCTD (Xn) HA3BIBACTCS 8O3pacmarowell, €Clii KaKJbli e WICH, HAYMHAS CO
BTOPOTO, OOJIBIIE TPEIBIYIIETO, T.€. €CIH JIJIS JIF0OOTO HATYPATLHOTO N BEITIOTHSAETCS HEPABEHCTBO
Xn+1 > Xn,

[TocnenoBaTenbHOCTh (Xn) HA3BIBACTCS yOblearoujeli, €CM KaXKIbIA €€ 4IeH, HadyhHas Co
BTOPOTO, MEHBIIIE MPEABIAYIIETO, T.€. €CIH JIsl TI0OOT0 HATYPAIbHOTO N BEITIOTHSIETCS] HEPABEHCTBO
Xn+1 < Xn,

[TocnenoBaTenbHOCTH (Xn) HA3BIBACTCS Hegospacmarowell, €Cv KaxIbli ee 4JieH, HauuHas CO
BTOPOTO, HEe 00JIee MPEABIYIIETo, T.€. €CIH JJIS JIF000T0 HATYpPaIbHOTO N BBITIOJTHSETCSI HEPABEHCTBO
Xn+1 < Xn.

[TocnenoBaTenbHOCTE (Xn) HA3bIBACTCS HeyObleaioujell, eClii KKIABIA e¢ YiICH, HadyhuHas CO
BTOPOTO, HE MEHBIIE MPEAbIAYIIECro, T.e. €CIU JUIS JIFOOOTO HATypadbHOTO N BBIMOITHICTCS
HEPABEHCTBO Xn+1 > Xn.

Bo3spacrarormue, yObIBaromiue, HEBO3PACTAIONIME W HEYOBIBAIOIIME IOCIECI0OBATEILHOCTU
00pa3yIoT KJIaCC MOHOMOHHBIX TIOCTIEI0BATEIBHOCTEH.

IIpenen yncJI0BOI MOCIEA0BATEIbHOCTH
PaccMoTpuM J1Be 4HCIIOBBIE TTOCIEI0BATENBHOCTH — (Vn) U (Xn).
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On):1,35,7,9,...2n-1, ..;

N300pa3uM wieHbI 3TUX M1OCIE0BATEIbHOCTEH TOUKAMU HA KOOPAMHATHOM MPSAMO.

»
»

50779 1 y
—0—0—0—0@ @ @ o>
0 0,25 05 1

3amedaeM, YTO WICHBI IMOCIIEI0BATEIBHOCTH (Xn) KaK OBl «CTYIIAIOTCS» OKOJIO TOYKH 0 —
TOBOPAT MOCIIEI0BATEIBHOCTD CXOOAMCA, & Y TIOCIIEI0BATENBHOCTH (yn) TAKOM TOYKH CTYIIEHHUS HET
— ¥ TOBOPSIT, YTO MOCIICIOBATEIBHOCTD PACXOOUMCSL.

MareMaTuKd HE HCIOAB3YIOT TEPMHH TOYKA CrYIICHHS, a OHH TOBOPAT npedel
nOCAE008aMeNbHOCHI.

Yucno b naswisaemcs npedenom nociedosamenviocmu (yn), eciu 6 10001 3apanee GblOPaAHHOU
okpecmuocmu mouku b cooepacumes 6ce wnenvl nocie006amenbHOCMU, HAYUHASL C HEKOMOPO2O
HoMmepa.

TITuwym max: yo—b unu |jm Y, =b uuTaoT Tak: npejen Mocnen0BaTENbHOCTH yn HPU

n—o0

cmpemnenuu N Kk beckoneunocmu pasen b.
Ha npakTuke mcrosb3yercs elle OfHO HCTOIKOBaHHE paBeHCTBa |jm Y, =D, cBasamHoe ¢

n—o0o

NpUOIMKCHHBIMU BBIYMCICHUAME: €CITH MOCIeI0BaTeIbHOCTh yn = f(n) cxomurcs k uucay b, To
BBITTOJTHSIETCSI IPUOIMKEeHHOE paBeHCTBO f(n)=b, mpryem 310 MpubIMKEHHOE PAaBEHCTBO TEM TOYHEE,
yeM OOJIbIIIE N.
Heo0xoaumoe ycjioBHe CXOAMMOCTH MPOU3BOJILHOI YHCJI0BOI MOCT€10BATEIHLHOCTH:

Jns Toro dTOOBI IMOCIEAOBATEIHHOCTh CXOAMIIACH, HEOOXOJMMO, dYTOOBI OHa OblIa

OTpaHUYECHHOM.
JlocTaTouHOE YCJI0BHE CXOAMMOCTH MOCJIe10BATEILHOCTH.

Ecimm mocienoBaTelbHOCTh MOHOTOHHA W OTpaHWYEHA, TO OHA CXOAWTCA. (Teopema

K.Beiiepurpacca)
CBoilicTBa cX0oAsIIIUXCs MOCIe0BATEILHOCTEH

1.  Ecnu nocnenoBaTeNbHOCTh CXOAUTCS, TO TOIBKO K OJTHOMY TIpe/eIy.
2.  Ecnu mocnenoBarenbHOCTh CXOAUTCS, TO OHA OTpaHUYCHA.
3.  Ecim mocnmenoBarebHOCTS MOHOTOHHA U OTPAHWYCHA, TO OHA CXOJIUTCS.

Ecnu |q| >1, mo nocnedosamensnocms yn= Q" pacxooumcs.

Teopembl 0 IpeaeIax NOCAEA0BATEILHOCTEH.

.1
L lim_=0

n—o

2. Ecm [q|<lmolim q" =0

N—o0

3. Ecmu |jm X, =b,lim y, =c, 10

n—o0o
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4.  Jlns mo00ro HaTypalbHOTO MoKasaTels M u moboro koddduimenra K cripaBeyinBo

) k
COOTHOILIEHUE: ||m —=0

nN—o0 n

5. Ilpemen cymmsbl paBeH cymme mpenenos: |jm (X, +v,) =b+c

n—oo

6.  Ilpenen npousseneHus paBeH MPOM3BEACHUIO peaenos: |jm (X,»,) = bc;

n—o0
7. [Ipenen yacTHOrO paBeH 4YaCTHOMY IIPEEIIOB: ||m (X, :»v,)=Db:c, e c#0.
n—o0

8.  IlocTosHHBINA MHOMKHUTENIL MOXKHO BRIHOCUTS 3a 3HaK npezena: |jm (kx,) = kb

n—oo
Haxootcoenue npedenos nocneoosameibHocmu:
Haiitu npenen nociienoBaTebHOCTH:

2n’ +3

2)Xn = — 6)xn=2— > 43 p)lim 2

n’ n n’ e n® 44
Pelenue: a) IPUMEHUB TIPABKIIO «IIPEIEI IPOU3BENECHUS», TIOTYIHUM:

im 1= im (5 3) = lim =i = =0-0=0

© N n—>c N N n—o N nN—x N
6) MMPUMCHHUM IIPABUJIO «IIPEACII CYMMbD» U TOJTYUUM!

Ilm(——i 3)_I|m1—llm£+llm3 0-0+3=3

n—o0 n n—w N n—oo n n—o0

B) B IOJOOHBIX ClIyyasiX HNPUMEHSAIOT MCKYCCTBEHHBIM MpueM: HENAT YUCIUTENb U 3HAMEHATelb
NpoOU IMOYJIEHHO HAa HAMBBICUIYIO M3 MMEIOIIUXCS CTENEHb IepeMeHHOM N. B nanHOM mpumepe

pasmenuM  YMCIMTedh M 3HAMEHATedhb  ApoOM  mowieHHo ~ Ha N2 MMeem:
2n® L3 0, 3
. 2n%+ 3 . n2 nz . n2 2+0 2
Im ———=lim — = lim =——=—=2 (371ech Mbl IPUMEHWIH NPABUIO «IPEAEI
oo N4+ 4 noe o +4 ine P 1+0 1
I ) 2
n*> n? n

Ipoou»).
3agaHus 1J151 CAMOCTOSITEILHON padoThI:
1.BeluniciuTe npeessl YUCIoBOM MOCIE10BAaTEIBHOCTH.

1) lim — 1
n—oo n
. (=17
2[5}
3) lim Z+%j;
n—oo n n
4) lim 6—l2—§—i];
N—o0 n n \/ﬁ

5) lim 5n+3.
e N4l
2n® -1

4 1

6) lim

n—oo n

7yl (2n+ 1)2(n -3)

n—w
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2.Haiinure cymmy reomerpuueckoit mporpeccu (bn), ecnu

1
Db, =3,0==; .
P=30=73 3)b, =(-1) i,
3n
2)3216,8,4,2,.....
3.Haiinute 3HamMenaren» reomeTpudeckoit mporpeccun (bn),ecnm
1)S =-10;b, =-5; 2)S =2;b, =3.

4. Pemiute ypaBHEHUE, €CIIM U3BECTHO, YTO |X| <1:

DX+ X2+ X3+ x +. X" +..=4;

2)2x —4x* +8x° —16x* +...=

| w

1 7
)=+ X+ X+ X+ x X"+ =—;
X

A)2X+1+ X2 =X +x* =x° +... =%.

IHPAKTHYECKAS PABOTA Ne 44
Ha3paHue npakTuuyeckoii padoTbl: [ eomempuueckutl u MexaHu4eCKutl CMvlcli NPOU3B0OHOU.
Heap padorbl: Ha KOHKpPETHBIX NMpUMEpax HAYYUTbCS COCTABIATH YpaBHEHHUS KacaTelbHOU U
peliaTh 3aa4u, UCIOIb3Ysl TeOMETPUUYECKUI CMBICI TPOU3BOIHOM.

Pe3yabTarsl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— ITIK 1.3. IIpoBoguth u oOpabaTeiBaTh pe3yabTaThl HWCHBITAHUNH CHCTEM OTOIUICHUS,
BOJIOCHA0KEHUS, KaHAIM3alK1 U BOJAOCTOKOB IPH UCTIBITAHUSIX
memanpeomemnsie. [1K 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.
npeomemnsie’ [1P6 04, [TPy 08, I1Py 10.
3HAHMSA:
— Ilondarue o npou3BoHON PYHKIMU U €€ CBONCTBAX.
— Tlonstue 06 ypaBHEHUH KacaTeIbHOM.
YMEHHs:
— Boluncienne npou3BoHBIX (QYHKIHHA.
— CocraBrenue ypaBHEHUE KacaTeJIbHOM.
Xoxa padoTsl
Hean padoThI:
Coaep:xanue padoThI:
IMpoussoanas y'(x,) oT GyHKIMU y = y(X), BBIYHCICHHAS MPHU 3HAYCHHH apryMeHTa X = Xo,
MIPEJICTaBIsIeT CO0OM cKopocmb u3menenus Imou QyHKyuu OTHOCUTEIBHO HE3aBUCHUMOM
IIEPEMEHHOM X B TOUKE X = X0.

B vactHOCTH, €cnu 3aBUCUMOCTh MEXy NMPONUACHHBIM IIyTEM S M BpeMeHEM t IpH NpSAMOIUHEHHOM

JBMKCHUU BhIpaxkaeTcst popmyiioii S = S(t), To CKOPOCTh NBMIKEHHSI B JTF000H MOMEHT BpeMeHH t ecTh

ds d?s
—;» @ YCKOpeHHe (T. €. CKOPOCTb H3MEHEHUs CKOPOCTH) ECTh——

dt?
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IMpumep.

. 1
1. Touka nBHKETCA NPSAMOJMHEWHO IO 3aKOHY S = §t3 +2t2 -t (s BeIpaxkkaercs B MeTpax, t - B

cexkyHaax). HalTu ckopocTh M yCKOpeHHue ABMKEHU yepe3 | ¢ rmocie Havasaa JIBHKCHUS.
Penrenue:

CKkopocTh IPSIMOJIMHENHOTO ABM)KEHUS paBHa MPOU3BOIHOM ITyTH 110 BPEMEHHU:

V() ==t + 4t— 1, orkyna v(1) = 4 (w/c)

. o o d?s

YcKkopeH#e IPsSMOIMHEHHOTO IBU)KEHHSI pABHO BTOPOI MPOU3BOIHOM MyTH 110 BpemeHu: a(t) = -
2t + 4.
CnenoBarensHo, a(1) = 6(m/c?)

Onpedenenue kacameibHOU.

FPCICPVIK
Kacarenpnas K rpaduxy byHKIIIN f,
muddepeHIMpyeMOll B TOYKE X0, - 93TO Mpsimas,
KacatenbHas _
K rpacuiy & Touke o TIPOXOZIAIIASA Yepe3 TOUKY (x0; f(x0)) m wumeromas
(nnm Xo) yrioBoii koadduuument f'(xo).

VYrnoBoii ko3dunrent umeer npsmas Buga y = kx + b. Kosdduuuent k u sBnsercs yrioBbim
K03((HULIHEHTOM 3TOH MPSIMOH.

Vr0Bo# KO3 QUIIUEHT paBeH TAHT€HCY OCTPOTO yIiia, 00pa3yeMoro 3TO MPsAMOI ¢ OChIO abcIuce:
k=tg a="T (Xo).

3/1ech yroa o — 3TO Yroa Mexay npsMoil y = kx + b U MOJT0XKUTENbHBIM (TO €CTh IPOTHB YaCOBOU
CTpeJIKH) HampaBjieHneM ocH adciucc. OH Ha3bIBaeTCs YTJIOM HaKIIOHA MPSMOA.

A Frc.1 A Fuc.2 A Fric.3 A Frc.4
¥ ¥ ¥ ¥

32 \ y="
7 > AN > > "y
- / % \x

Ecnmu yronm Hakiona mpsmMoi y = kx + b ocTpblif, TO yrioBoil ko3¢ (uiueHt sBisercs
MOJIOKUTETBHBIM uuciioM. I'paduk Boszpacrtaer (puc.l).

Ecnu yron HakinoHa npsiMoii y = kx + b Tymoii, To yriaoBoi Ko3QPUIIUEHT SABISETCS OTPULIATETHHBIM
gucioM. ['padux yosiBaer (puc.2).

106



Ecnm mpsimast mapayuienbHa ocu abcimce, TO yrojl HakJIOHA MPsSIMOM paBeH Hymio. B aToM ciydae
yr10-BOH KOA(PPUIMEHT NPSAMOM TOKE paBeH HYJIO (TaK KaK TAHI'C€HC HYJS €CTh HOJb). Y paBHEHHE
npsiMOl OyZIeT uMeTh BU y = b (puc.3).

Ecnu yron nakiiona npsimoii pases 90° (1/2), To ecTh OHa NMEPIEHANKYISIPHA OCH a0CITUCC, TO TIpsMast
3a/1ae€TCs PABEHCTBOM X = C, TJIe C — HEKOTOPOE JIEUCTBUTEIbHOE Yucio (puc.4).

YpaBHeHne kacarejbHOIl K rpaduky pynkuuu y = f(X) B TOUKE Xo:
y = f(xo0) + f'(x0) (x - x0)
Aneopumm pewienus ypasHenus KacamenvHou K epaguxy ¢yukyuu y = f(x):
1. Boraurcnuts f(xg).
2. Beruncants npoussogusie ' (x) u f'(xy).
3. Baectu HalifeHnble uncia xg, f (xq), f '(xo) B ypaBHEHHE KacaTeabHOM.

Ipumepl. Haiinem ypaBHeHue kacatenbHoil k rpaduky ¢pynkuuu f(x) = x3 - 2x? + 1 B Touke
¢ abcruccoii 2.

Pemenne.
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 npumMensieM Gpopmysibl TudepeHInpoBanus.
fl(x)=(x3-2x% + 1) = 3x%- 2 - 2x = 3x% - 4x.
Tenepb, ucnonb3ys noiydyeHnoe 3aauenue f '(x), serancianm f'(xy):
fl(x)) = f'(2) =3-22-4-2=12-8 = 4.

3) Urak, y Hac ecTh Bce HEOOX0aUMBIE qanubie: X, = 2, f(xo) = 1,f '(xo) = 4.Iloxacrasisem 5TH
qrclia B ypaBHEHUE KacaTelIbHOW W HaXOMM OKOHYATEIHbHOE PEIICHHE:

y = flxo)+ f'(xe)(x-x)=1+4(x—-2)=1+4x—-8=4x—7
OtBer. y=4x—17.
Ipumep 2. Ha pucynke n3oOpaxkensl rpadpuk ¢pynkiun Y=Ff(X) n xacarenpHas K HEMy B TOYKE C
abcuuccoil Xo. HaliquTe 3HaueHne Npon3BOAHON QYHKIIMH B TOUKE Xo.
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3HaueHue Mpou3BOIHON QyHKIMU Y=f(X) B TOUke Xo paBHO TaHIEHCY Yria MEXIy
KacaTeJbHOW M TIOJIOKUTENbHbIM HampasiaeHueM ocu OX. YroObl ero HaWTH, BBIICIUM
NPSIMOYTOJIBHBI TPEYrOJbHUK, TUIIOTEHY3a KOTOPOIO JIEKUT Ha KacaTelbHOM, a KaTeTbl
napajulesbHbl 0csiM KoopauHaT. O003HAaYMM TOYKH C LENbIMU KOOpAuHaTaMu OykBamMu A u B - 3t
TOUKH BBIJICJIEHbI HA KacaTeJIbHOM:

[TpoBenem uepes Touky A npsmyro napaienbHo ocu OX, a yepe3 Touky B - mapamiensHo
ocu OY. [Nonyunm npsmoyronbHblil TpeyronbHuk ABC. VYroa A tpeyronshuka ABC paBen yriy
MEX/1y KacaTeJIbHOM U MOJIOXKUTEIbHBIM HanpasiieHueM ocu OX.

TanreHc  ocTporo  yriia MOpSAMOYTOJIbHOTO  TPEYroJIbHUKAa  PaBEH  OTHOIICHHUIO
MIPOTHUBOJICKAIIETO KaTeTa K nmpuiiexaniemy. JUIMHbI KaTE€TOB CYUTAEM 110 KOJIMYECTBY KIIETOUEK

=11,25

.'_:I'Ll ]

Ortser. 0,25.

IIpumep 3. Haiitu yrinosoit ko3¢ duumeHT kacatreabHON, MPOBEAEHHOM K rpaduKy QyHKIIUH

.E'-l
U=

4 B touke ¢ abermccoit xo=1.
Pemenne. Haxonum npousBoHyto_QpyHKIMH
4 I
: T :

I 3

.f I-.'EI.:I - - =.r
4
o f.l’lfl]_ls_l

Torga npu xo=1 3Ha4ueHue npousBogHOM pagHo J 41! = L =
Orcronia mosry4aem, 4To yriioBoi Kod(pPuIMeHT kacaTeabHON B TOUKE ¢ abcuuccon Xo=1 paBeH

= (1) =1

OTtser. 1.

Hpumep 4. [psamas y= 8x-5 mapannensHa KacaTenbHoi k rpaduky Gynkmun y=x? +7x +7. Haiimute
a0CIMCCy TOYKHU KacaHMUsI.

Pemienne. VYcioBueM mapajuleIbHOCTH JBYX TMPSMBIX SBISETCS PABEHCTBO UX  YIJIOBBIX
k03 ureHToB, cienoBarenbHO K=8. YTiioBoi KO QHUIMEHT KacaTeIbHON — 3TO €CTh 3HAYCHUE
MIPOU3BOIHON (DYHKIIMU B TOUKE Xo.
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f "(Xo) = 2Xo+7 =8, 2x0 = -1, X0 = -0,5.
OTtBer. -0,5.
3agaHus 1J151 CAMOCTOSITEILHOH PadoThI:

Bapuanr 1 ‘ Bapuanr 2
3aganne Nel. CoctaBbTe ypaBHEHHE KacaTeabHOH K rpaduky pyukiun Y=f(X) B Touke Xo.
y=1x4—3xx=1 =lx4—3x=1
4 20 y 8 » 20

3anganune Ne2. Haiitu yrioBoit KoappHUIMEHT KacaTelnbHOM, IpOBeIeHHON K TpaduKy GyHKINUU B
TOYKE X0

y=2x+7Inx, xo=14 y=6Xx+4sinx, ong

3aganne Ne3. [Ipsimast mapasuiesibHa KacarenbHO# K rpaduky Gyukiun y=f(x). Haiinure

abcIuccy TOYKM KacaHwMsl.
y=3x-2, y=-x2-12x+5 y=5X, y = 2x-8x-3

3ananue Ne4. 3ananne Ne4.

MaxoBuK, 3aJIepP>KUBAaEMBIi TOPMO30M,

MOBOpavMBaeTcs 3a t CeKyH] Ha yroi o

Teno maccoil 25 Kr ABHKETCS MPAMOJIMHENHO

— 2 .
1o 3aKOHy s=InQ + t%). Hafimn | _ 2t — 0,04t%(pao). Onpenenute YrIOBYIO

mu2
KHMHETHYECKYI0 dHepruio tena (E = E3 ) 4€pe3 | CKOPOCTh BpallleHUsS MaxOBUKa B MOMEHT [ =
2¢ mocJIe Havana JABHKEHUS. I2c n BBIACHUTB, B KAaKOil MOMEHT MaXOBHMK
OCTaHOBHTCS.

3ananmue Nes.

Ha pucynke nzo0paxén rpaduk pyraxiun y=f(X) 1 kacaTeabHast K HEMy B TOYKE C aOCIIHCCOM Xo.
Haiinure 3Hauenne npousBoaHoi Gynkuuu f(X) B Touke Xo.

yA YA /
AT T ; /
| —~ i =
___,,,..u-—-"‘: I o1 =
I il I
X o 1 [x

HPAKTHYECKAS PABOTA Ne 45
Ha3Banue npakTuyeckoii padorel: /lpumenenue oCHOBHBIX Npasusl Oug@epeHyuposaHus.
Leas paGorel: 3aKkpenuTh HABBIKM BBIYMCICHHS MPOU3BOJHBIX, MCIOJIb3Ys OCHOBHBIE IMpaBHIIa
Qg QepeHIpOBaHUs.
Pe3yabTarsi:
Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepirycanue):
— ITIK 1.3. IIpoBoguth u oOpabaThiBaTh pe3yNbTaThl HWCHBITAHUW CHCTEM OTOIUICHUS,
BOJOCHAOKEHUS, KaHAIM3AIMKU U BOJAOCTOKOB IPHU UCTIBITAHUSIX
memanpeomemnuie: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPII 21, MPK 11, MPP 02.
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npeomemmnsie. 11P6 04, [TPy 08, ITPy 10.

3HaHus: [loHaTue o mpon3BogHON QYHKIIMU U €€ CBOICTBAX.

yMeHus1: Beruricienre npon3BOIHBIX (YHKITUIH.
Xopn padoThl:

Onepauys HaxXx0oXJIEHUS IPOU3BOAHOM HasbiBaeTcs Au(depenuupoBanueMm. [lpu
BBINOJIHEHUH 3TOH Ollepaluy 4acTo NPUXOAUTCS paboTaTh ¢ YACTHBIMU, CYMMAaMH, IPOU3BEICHUAMU
¢bynkuuit. Mexons us onpeeneHus Ipou3BOAHOM, MOKHO BBIBECTH IpaBuiIa JU(pepeHIMpoBaHus,

obnervarore 3ty pabdory. Ecmu C — mocrostaroe umcino u f=f(x), g=g(X) — nekoropsie
muddepennupyembie PyHKITUU, TO CIIPABEUTMBEI CISAYIOIINE npasuia ougdgepenyuposanus:

. Cf - []

° If — ].

(f+9) =f+4

. (fo)=Ffg+fg
(cry=cf

(i)f _f9—fd

. 9 g* . (g#0)

IIpumep 1. Haiiaute npousBoaHy0 QyHKINH:

1) y=x"+x% 2) y=x2(2x +x*); 3) y=;(L)2(.
Pemenne ITosicnenus
1) y'=(x"+x3)"=(x")"+(x*)'=7x°% +3x>. B 3zamanmm 1 Hago HaliTu
2) y'=(x*2x +x"))' =(x®)"-(2x+ x*) +x® - (2x+x*)’; TPOMSROJEYIO - CyMMBL - MO

dopmyne (U+V-w) =u"+Vv'-w';
Vunreisas, uto (x%)'=8 x';

B 3aJaHUU 2 — TPOU3BOTHYIO
(2x +x*)'=(2X)" +(x*)' =2-x'+4x> =2 +4x?, umeem npomsseserns (W) =uV+uv; B
y'=8x"(2x +x")+ x®-(2+4x%)=16x® +8x" +2x® +4x" = samammm 3 — NOPOHM3BOAHYIO
=18x° +12x™. 4acTHOTO (E)’ _U v—zuv (v#0).
,ox+2,, (x+2)"-(5-X)—(x+2)-(5-X)’ v v
3)y :(5—X) = (5-x)° : Takke B 3amanusx 1 u 2 cienyer
WCIIO0Ih30BaTh bopmymny

YuuTeiBas, 4To ] o )
(x+2)'=x'+2'=1+0=1, (5-X)'=5'-x'=0-1=—1, umeem ~ X & B SAMAHHL 2 yucCTL,
, 1-:65-X)— (-1 -(Xx+2) 5-X+Xx+2 7 ro P s BEIHCTICHIH
- 2 = = > POU3BOIHOM TIOCTOSHHBIN
(5 X) (5 X) (5 X) MHOXUTCIIb 2

MOXHO BBIHCCTHU 3a 3HaAK
MPOU3BOJHOM.

Ipumep 2. Brruncnure 3navenne npouspoaHoit pynkmun f (X)=x> ~5JX BTOuKax x =4 nx =0,01.

Pemenue IlosicHeHun
5 JI1I HAXOXIACHUA IIPOU3BO, HOfI B A3aHHBIX
fI(X):(XZ _5\/;)!:()(2)!_5(\/;)!:2)(_ I[ b p it yK

2./x  TOYKax JOCTaTOYHO HAHTH HPOU3BOIHYIO
JaHHOU (DYHKIIMH U B TIOJTy4CHHOE BBIPAKCHHE
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F/(a)=2-4— 5 g E _ 6§. MOJICTABUTh 3aJJaHHbIC 3HAUYCHHUSI apTyMEHTA.

2./4 4 4 IIpy BBIUMCIEHHH MPOU3BOJHOW CIEyeT

5 5 Y4ecTh, 4YTO 3aJaHHYI0 Pa3HOCTb MOXHO

f'(0,01)=2- on—‘m =0,02 _2-—01 = paccMaTpuBaTh, KaKk alre0pandeckylo CyMMy
5 ’ | BRIpasKeHHit x° 1 (— 5/x ), & IpU HAXOXKICHUH

=0,02—-——=0,02-25=-24,98.
0,2

MIPOU3BOTHOM (—5\/;) 3a 3HaK MPOU3BOJHON

BBIHECTH IIOCTOSIHHBIA MHOKHUTENb ( - 5).

Hpumep 3. Haifnure 3Hauenus X, IpH KOTOphIX pousBoanas Gynkmuu f (X)=x*—32x pasna 0.

Pemenne osicHenus
UToObl HAWTU COOTBETCTBYIOIINE 3HAYCHHUS X,
f '(X) = ( x* _32)()’ = (X4)' — (32)()' =4x°-32. JIOCTaTOYHO HAWUTU NPOU3BOJIHYIO JTaHHOU
£(x)=0. Torxa 4% —32-0, %% =8, X=2. GyHKUIMM, TPUPABHATH €€ K HYJIIO U PEIIUTh

MOJIy4EHHOE YpaBHCHUE.
OrtBer: x = 2.

3aganus AJ151 CAaMOCTOATEILHON padoThI:
1 Bapuanr.
1. . Hajigure npou3BoJHbIE CJAeYIOIIUX PYHKIMIA:

1. y=4x3+%x2+3
2. y=§x5+ix4—3xz+9
3. y=02x3-3)(2x3-1)
2. HaiiTu npou3BoAHYI0 (PYHKLIHH B TOUKe X, :

1) y=3x*x, =1;

2) y =C0SX, X, :%;

3) y=-2sinx,X, =%;

4) y=2+x,%, =4.
3. Haiigure npon3Boany0 GyHKuMu, npuBeast ee K BUAy K- X":
3’ 175
4. Hcnoan3ys (popmyay Npou3BOAHONH CYMMBbI, HAWIUTE MPONU3BOAHYIO OT (PYHKIIUM:

2
1) y=3x’x%;2) y=7;3) y =

1) y=x2—5x+l;
X
2) y=x(x2—5x+1);
x® —5x* +1x
Jyy=——"-—7—.

5. Hcnoan3ysi popMyabl NpoU3BeAeHNsI H YACTHOI0, HAWUTE MPON3BOAHbIE PYHKIIMIA:
1) y=xcosx;
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X2

2) y= .
)y 1+X

2 Bapuanr.
1. HaiinnTe Npou3BOAHbIE CIeTYIOIMNX (PYHKIMIH:

1. y=4x3 +%X2 +3
2. y=§x5+%x4—3xz+9
3. y=02x3-3)2x3-1)
2. HaiiTu npou3BoAHYI0 (PYHKIHH B TOUKe X, :

1) y=2x°x, =-1;

2) y=sin x,X, =

Wy

3) y=-2cosx,X, :%;

4) y:1+2\/;,x0 =9.

3. HaiiguTe npon3BoaHy0 GyHKIMHU, NpuBeas ee K BHAY K- X":
6

Y= Ay =1 ¢ 156
4. Hcnouan3ys ¢popmyy NPOM3BOJAHON CyMMbI, HAliiNTe NPOU3BOAHYIO OT (PyHKIMU:
1) y=x*+4x? —iz;
X
2) y= x(x3 +4x° —1);
x° +4x* -1
VY=

5. Hcnoan3ys ¢popmyJibl NpoU3BeAeHUS U YACTHOT0, HAANTE NPOM3BOAHbIE (PYHKIMIi:
1) y=xsin x;

X

2) y=

1+x%°

IHPAKTHYECKAS PABOTA Ne 46

Ha3Banue mnpaxkTuuyeckoii padoTbl: Buiyucienue HNpou3sBOOHbIX OCHOBHBIX INEMEHMAPHbIX
Gyuryuil.
esnb pa6oThl: 3aKkpenuTh HABBIKH BEIYMCICHHS TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX () YHKITHA.
Pe3yabTarsi:
Dopmupyemvte 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepirycanue):
— ITIK 1.3. IIpoBoguth u oOpabaThiBaTh pe3yNbTaThl HWCHBITAHUW CHCTEM OTOIUICHUS,

BOJIOCHA0KEHUSI, KaHATM3AIIUN U BOJOCTOKOB IPH UCTTBITAHUSX
memanpeomemnwpie: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPIT 21, MPK 11, MPP 02.
npeomemnsie’. 11P6 04, [TPy 08, I1Py 10.

3HAHMSA:
— IlonsTre o mpousBoiHON GYHKIIUU U €€ CBOHCTBAX.
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Tabnuia mpou3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKITUH.

yMeHus1: Berunciaenue npou3BOAHBIX (YHKIIHA.
Xox padoThI:

Taonuua npouszeoonvix

No No
No
1| Dymxus [IpousBoana o/ Oynkiu | [IpowsBogna | 1/ Oymxi [IpousBox
/ s s s | Hast
i
II
C- 1
1 0 7 et e 13 ctg x -
MOCTOSTHHAS sin = x
log . x 1 1
2 X" nx"* g | oe 14 | arcsin x
(O<a=l) xha 1-x?
1 1
3 X 1 9 In x — 15 | arccos x -
X 1-x?
4 ; : 10 sin Ccos 16 t L
2 — in x X arctg x
Jx =x2 2/ J 1+ x?
1 . 1 . 1
5 ==x" -— 11 COS X —SIn X 17 | arcctg x - 5
X X 1+x
6| a,(a=>0) a*Ina 12 tg x 1 18 lg x 1
’ cos? x xIn 10
3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI:
BapuanT 1 Bapuant 2

Haiinute nponsBoanyto GyHKIUU
1)y = 4x5 — 10x?% + 6x + 2

2)y =sinx
2x+1
y=—7
4)y=i/F
5y =75*
6)y=2x—-1

Ny=x3—6x*+9x—11
8)y=x7"

9)y =log, x

10)y = (x3 —4x®)(x2 = 7)
1)y ==

12) y = 2* —log, x

13)y =Inx +5lgx

14)y = 6x® — 6Inx + 3logs x

15) y = 4cosx - 9*

Haiinute nponsBoanyto GyHKIUU
1)y =3x>—20x%2+8x +1

2)y =cosx
2x-3
3)y = x+1
4)y=W
5y =28*
6)y =4x —4

7)y =x3—5x2+3x—15
8)y=x7"°

9) y =logg x

10) y = (x3 + 3x%)(x? — 8)
1)y ==
12) y = 5% —log, x

13) y =Inx +8lgx

14)y = 2x8 — 7Inx + 4log, x

15) y = 5sinx - 4*
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ITPAKTHYECKAS PABOTA Ne 47
Ha3BaHue npakTu4eckoi padorbl: Buiuucienue npou3go0HbIX CLOHNCHBIX QYHKYULL.
Lesan padoThl: 3aKkpenuTh HABBIKKA BEIYUCICHHS TPOU3BOIHBIX CIOXKHBIX ()YHKIIUHA.
Pesyabrarnl:
Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— IIK 1.3. IlpoBogute u oOpaOaTbiBaTh pE3ylbTAaThl MCIBITAHUH CHUCTEM OTOIUICHUS,
BOJIOCHA0)KEHUS, KAaHATM3AIUU ¥ BOJOCTOKOB IPU MCIIBITAHUSIX
memanpeomemnwie: [1K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPII1 21, MPK 11, MPP 02.
npeomemmnsie. 11P6 04, TPy 08, ITPy 10.
3HAHUA:
— Ilondarue o npou3BoHON PyHKINHU U €€ CBONCTBAX.
— TaOnuua npou3BOHBIX OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIUH.
— TlondaTtue o cI0XKHOM (PYHKIMU U TPOU3BOAHOM OT HEE.
yMeHusi: Beruucienrue npou3BOIHBIX CI0XKHBIX (PYHKINH.
Xon padorhl:
[Tycts y = y(u) 1 u = u(x) — muddepenuupyemsie Gpyaxun. Toraa cnoxnas GyHkmus y = y(u(x))
ecTb Takke auddeperuupyemas GyHKIHS, TprUIeM

yix=y'u u’x

OTO MpaBWIIO PACHPOCTPAHSIETCS HA LEMOYKY M3 JI0O0T0 KOHEYHOro yucia AuQQepeHIrpyeMbIx
GYHKUMI: BPOU3B00OHAA CNIOMHCHOU (PYHKUUU PABHA NPOU3BEOCHUI0 NPOU3BOOHLIX (DYHKUUI, 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) =
_ 3x*—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) = (V) - (V)" (VX ) = cos(inyz) + =+ £ = <2000

4.y(x) = InVsinx

1 — . ! . ] Vi . . I — 1 . 1 . _ 1 . —l
y'(X) = (Invsinx)’ - (v/sinx)" - (sinx)’ = NN COSX = ———* COSX —Ztgx

5. y(x) = arctgln2x
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1 1 12 7 1 1 _ 1
y'(x) = T (In2x)" - (2x) = ———=- —-2

1+(In2x)?2 " x ~ x(1+In22x)

6.y(x) = (6X2 - Z+5)”

y(x) = (6X>— 2x*+5)?

Y'(X) =2(6X2 — 2x74+5) + (6% — 2x*+5) " = 2(6x% — 2x*+5) - (12x+8x°) =
= (12x2 - Z+45) - (12x + =)

3ajanus 1J151 CAaMOCTOATEILHON padoThI:

| BapuanT
Boruucnuts npou3BOAHYIO: Il BapnanT

X 12 Brruucnute npou3BOAHYIO:
1) y=|=+2

1) y=(§+6}
2) y=sin(5-3x) 4
3) y= 15— 7x 2) y=cos(5-3x)
3) y=.42+0,5x

BprunciauTh NpOM3BOAHYIO B TOUKE X !
BeryuciauTh NpOU3BOAHYIO B TOUKE X :

. v T
4 =sin| ——2x Xy = —
)y (6 J ° 12 (7 oz
4) y=sin| —+2X Xo =
T 6 12
5) y=tg6x Xo=—
24 T
5) y=ctgbx Xo=—
6) y=cos(£—2xj x, =2 24
3 ° 3

A T
6 =sin| ——2X X, ==
) yoZoa) xe

IMPAKTUYECKAS PABOTA Ne 48
HasBanue mpaktudeckoii padorwi: Mccredosanue gynkyuu Ha mMoHomonHocmsv. Onpeodenenue
IKCMPEMYMO8 PYHKYUU.
Hean pabdoThl: popMupoBaHUE YMEHHUH UCCIIENOBATh (DYHKIIMIO HA MOHOTOHHOCTD.
PesyabTarsl:
Dopmupyemvie 3nemenmot I1K (npogheccuonanvno opuenmuposannoe cooepiricanue):
— IIK 1.3. IIpoBoguts u oOpaOaTeiBaTh pe3yabTaThl HWCHBITAHUNH CHCTEM OTOIUICHHUS,
BOJIOCHA0>KEHUS, KaHAJIM3alUU ¥ BOJOCTOKOB IPU UCIIBITAHUSX
memanpeomemnwie: 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPIT 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPII 21, MPK 11, MPP 02.
npeomemnsie: 11P6 04, 1Py 08, 1Py 10.
3HAHHUSA:
— TlonsTue o mpon3BoHON GYHKINU U €€ CBOWCTBAX.
— Tabnuma npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.
— TloHaTre 0 MOHOTOHHOCTH (PYHKITHH.
yMeHus: OnpeneneHne HHTEPBAIOB MOHOTOHHOCTH.
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Xox pabdoThI:

Bo3pacmanue u yovieanue ¢pynkyuu

Oynkius y = f(x) Ha3bIBaeTcs goszpacmaroujell 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(x,).

Oynkius Yy = f(x) Ha3pIBaeTCs yoOwvleawowel B TPOMEKXyTke a < x < b, ecnu ais
TMOOBIX X1 U X, , NPUHAAICKAMUX ITOMY HPOMEKYTKY M TaKHX, 4TO X; < Xp, MUMEET MECTO
HepaBeHCTBO f(xq) > f(x,).

Kak Bo3zpacraromme, Tak W yObIBatouiye (GYHKIUU Ha3bIBAIOTCS MOHOMOHHLIMU, a
MIPOMEXYTKH, B KOTOPBIX (DYHKIIUS BO3PACTAET WU YOBIBACT, - NPOMENCYMKAMU MOHOMOHHOCHU.

Bospacranue u yosiBanue GpyHkimn y = f(x) XxapakTepusyercsi 3HaKOM €€ IPOU3BOIHOM:
€CIIi B HEKOTOpOM mpomexyTke f'(x) > 0, To QyHKIIUS BO3pACTAET B ITOM [TPOMEXKYTKE;
ecii B HeKOoTopoM mpomexyTke f'(x) < 0, To (hyHKIUsS yOBIBAET B TOM IIPOMEXKYTKE.
Ipumep 1. HaiiTu mpoMeXyTKH MOHOTOHHOCTH CIIEAYIONIMX (PYHKIIUI:

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 IPECTaBUM B TaOJIHIIE:

X —o<x<4 4 4 <x<oo
f'(x) _ 0 +
J16) N 7

Taxum oOpa3oM, naHHast PyHKIUS B MpOoMexyTke —oo < x < 4 yObIBaeT, a B IpoMexyTke 4 < x <
0o BO3pacTacT.

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

Utak, B mpoMexyTkax —oo < x < 0 m 4 < x < 0o (yHKILHUS BO3PACTAET, a B IpoMexyTke 0 < x <
4 - yObIBaeT.
3aganus 1J151 CAaMOCTOATEIbLHON padoThI:

Bapmuanr 1
1. Ha pucynke uzo0paxkeH rpaduk npousBoHoi GpyHkuuu f(x), onpeaeneHHol Ha HHTepBaie (-
2;12). Bamuimure mpoMeKyTKH Bo3pactanust QyHkimu f(x).
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Pucynok 1 — I'padux npoussoanoii dpyakuuu f(x).
2. Haiit mpoMeXyTKH MOHOTOHHOCTH ()YHKIIHU:
a) f(x)=x?-2x+1

0) f(x)=x3+2x>—-7x+4
B) f(x)=x+xl?

Bapuanr 2
1. Ha pucynke u3o0paxen rpaduk npousBoaHoi GpyHkuuu f(x), OnpeaeneHHol Ha uHTepBaie (-
10;2). 3amummre mpoMeKyTKH Bo3pactanus Gyukimu f (x).

Pucynok 2 — I'paduk npousBoaHoit GyHkun f(x).

2. HaiiTu npomMeXxyTKu MOHOTOHHOCTH (DYHKIIMH:
a) f(x) =x?—-3x+2

0) 2.f(x) =x3+x?>—-5x+8
B) f(x)=x+ﬁ

MMPAKTUYECKAS PABOTA Ne 49
HazBanue npakTudeckoi padorel: Mccreoosanue ghynkyuu ¢ noMoubio npou3800HOI.

Heas paGorsl: Ha KOHKPETHBIX NpHMEpax HAYYUTbCS MCCIENOBAaTh (DYHKIMH C TOMOIIBIO
MIPOU3BO/IHON M HA OCHOBE HUCCIICAOBAHUS CTPOUTH IPauKH.
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PesyabTarsl:

Dopmupyemovte 31emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IlpoBoguth u oOpaOaTbiBaTh pE3ylbTAaThl HCIBITAHUN CHUCTEM OTOIUICHUS,
BOJIOCHA0)KEHUS, KAaHATM3AIUU ¥ BOJOCTOKOB IPH MCIIBITAHUSX
memanpeomemnwie. 11K 2.3, OK 01, OK 02, JIP 24, JIP 26, MPII 01, MPII 02, MPII 03, MPII 05,
MPII 12, MPII 13, MPII1 21, MPK 11, MPP 02.
npeomemnusie. 11P6 04, [TPy 08, ITPy 10.
3HAHMSA:
— Tlonstue o mpon3BoaHON GYHKINU U €€ CBOWCTBAX.
— Tabnuma npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.
— Tlonsarue o0 sxcTpemymax pyHKIMHU, TOUKAX Mepernda, aCuMITOTAX.
ymeHusi: HaxoxxaeHne sKCTpeMyMOB, TOUYEK Iepernda, acUMNTOT (pyHKIIMH U MOCTPOSHHE
rpaduxka.
Xopn padorhl:
Obwas cxema ucciedo8anust (pyHKyuY u nocmpoetue eé epaghuxa.
1. HaiiguTe o6sacTh onpeaencHus QyHKIIHH.
Uccnenyiite GyHKINIO HA YETHOCTD UM HEUYETHOCTb.
Haiigute Touku nepeceuenus rpaduka QyHKIUU C OCIMU KOOPAMHAT.
Haiinure npoMexyTKy 3HaKOIIOCTOSHCTBA.
HaiiguTe nmpomMexxyTki MOHOTOHHOCTH (DYHKIIUH, €€ SKCTPEMYMBI.
Haiinute npoMexxyTKu BRITYKIIOCTH rpaduka QyHKIHH, €€ TOUKU Iepernoa.
[Moctpoiite rpaduk HyHKINHU, UCHOIB3YS MOIYUYECHHBIE PE3YIbTAaThl NCCIICIOBAHMUS.

No bk wn

IIpumep:
Ioctpouts rpaduk Gpyaximm y = x3 — 6x2 + 9x — 3.
1 D(y) =R;

2. JanHas GyHKIMS He SBJISETCS HU YETHOM, HU HEUETHOM; KPOME TOr0, OHa HE SBIISIETCS
MIEPUOINUYECKON;

3. Haiinem Touky nepeceuenus 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 TIOMOILBO [TPOU3BOIHOM:

a. Haiinem npomssomayto: y/ = 3x? — 12x + 9.

0. y/ =0 -3x2—12x+ 9 =0 - x = 1 ux = 3. OTMETUM JaHHBIE TOUKH HA YHCIIOBOM

MPSIMOM U OIPEIETMM MPOMEKYTKH BO3PACTAHUSI U YObIBaHUS (DYHKIUU:

e N N ,/”.“ H\‘ X
] . ? P y

Touku x=1 u x=3 genar obnacte onpeneneHus PyHKIIMU HA TPU MPOMEKYTKa: —o0 < x < 1,1 <
x < 3,
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13 < x < oo, Brpomexyrkax —0 < x < 1u3 < x< oy’ >0, T. e QyHKIHUA 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 MPSAMOI U UccienyeM (YHKIHIO Ha BBITYKJIOCTh U BOTHYTOCTb:

yUV

J
Touka x=2 nenuT 06JacTh onpeneneHuss PyHKIUHU Ha Ba MPOMEKYTKa —o0 < X < 2

»
»

12 < x < o B nepsoMm u3 mux y// < 0, a Bo Bropom y// > 0, T. €. B IpoMexkyTke —00 < X < 2
KpUBasi BBIMYKJIA BBEPX, a B MPOMEKYTKE 2 < X < 00 BBINTyKJIa BHU3. TakuM 00pa3om, Touka
neperuda (2; —1).

6. Hcnonb3ys mosrydeHHbIC JaHHBIC, CTPOUM IpauK (yHKIIHH:

yﬂjl

(L%

A -

L J

(0:-3)y (3:-319

3agaHus 1J151 CAMOCTOSITE/IbHOM PadoThI:
HccnenoBath GyHKIIMU U IOCTPOUTH UX IpadUKH:

1 ¢apuanm 2 eapuanm
1. y=x*+5x+4 1 y=—x*+42x+ 15
2. y=-x3+x 2 y=3x3—x
3. y=x3—6x*+16 3. y =2x3+3x* —12x — 10
4, y=x*-5x*+4 4 y=—x*+8x*+9

HNPAKTHYECKAS PABOTA Ne 50
Ha3Banue npakTuyeckoii padoTbl: Dusuueckuii CMbICI NPOUIBOOHOU 6 NPOYEeCcCUOHAIbHBIX
3a0ayax mexHoI02U4ecko2o npopus.

Henb padorel: HayunThcs pemars 3a1auu Ha IPUMEHEHHUE TPOU3BOTHOM.
Pe3yabTarsi:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepiricanue):
— ITIK 1.3. IlpoBomuth u oOpaOaTbiBaThb pe3yibTaThl HCIBITAHUN CHUCTEM OTOIUICHUS,
BOJIOCHA0>KEHUS, KAaHAIM3AIUU ¥ BOJOCTOKOB IPU MCIIBITAHUX
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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
npeomemnsie: 11P6 01, I1P6 04, TTP6 06, ITP6 14, ITPy 08, I1Py 10, [Py 16, TPy 18, TPy 19.
3HAHMS:
— IlonsTHe o mpou3BoIHON GYHKIIUU U €€ CBOHCTBAX.
— Tabnuma npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.
YMEHHs:
— Beluncienue npou3BOIHBIX.
— HaxoxneHue 3KCTpeMyMOB (DYHKIIHH.
Xopn padoThr:
1. IlpumeHeHHe MPOU3BOIHOI B PpusuKe.

Duzuueckuil CMbICT BPOU3BOOHOU: NPOU3BOOHASL €CHb CKOPOCHb USMEHEHUSl (DU3ULEeCKOLlL
BEJIUYUHDI.
IIpumep 1. HaliTi MTHOBEHHYIO CKOPOCTh IPU CBOOOAHOM Ta/ICHUU.

gt’?

Pemienne. 3akoH CBOOOIHOrO TajgeHHs WUMeeT BHA X =

2

MrHoBeHHas CKOpPOCTh IIpH

CBOOOIHOM IIaJIEHUH PABHA: Vyry = X', T.€. Uy = Ot.

Mpumep 2 . [Tycts q = q(t) - KOJIUIECTBO IICKTPUUECTBA, IPOTEKAIOIICE YePe3 MOMEPEUHOE CCUCHHE

npoBoAHMKa 3a Bpemst {. Halinem cuny Toka B 1aHHBII MOMEHT BpeMeHu t

Pemenne. Cuna moka ecmv npou3eoonas om KOAUUECmea 3J1eKmpudecmed, Kak (QYHKyuu om
gpemenu, m.e. | = l@o% =q'(t),

Ipumep 3. ITycTh 1aH HEOMHOPOIHBIH CTEpKeHb UTUHBI |, M = M(X) - Macca 9acTu CTepIKHsI ATHHBI
X (oIMH M3 KOHLIOB CTEp)KHS NMPUHMMAETCS 3a Hayaylo oTcuera). Haiiaem nMHENHYIO MIOTHOCTh
CTEP’KHs B TaHHOU TOYKE X.

Pemenme. Jluneiinas niomnocms CMEPOIHCHA 6 OaHHOU MOYKe ecinb npous@odHaﬂ MACCbl CMEPIHCHA

. Am
Kax yuxkyuu om e2o onunvl: p = im — =m'(x),
Ax—0 AX

IInoTHOCTE CTCPIKHA €CTh CKOPOCTb U3MCHCHUW A MACChbl YaCTH CTCPKHA KaK (1)YHKIII/H/I €ro IJIMHBI.
Peuwienue ¢M3MUECKMX 3(10(1'{, CBA3AHHBIX C HAXO0NCOCHUEM CKopocmu, YyCKOpEHUA u m.o.

Ipumep 4. JlaHO ypaBHeHHWE NPAMOJNMHEHHOro mBUKeHMs Tema: S =3t° +2, rme S- myTs,
MpoNeHHBIN TesoM, M; t- Bpems, ¢. Haiinute ckopocTh Teiaa B MOMEHT BpeMeHu t=1 C.

Pemenne. CKOpOCTB 3TO MPOM3BOAHAS IMyTH MO BpeMeHH. 3Haunt: V =S =6t IToacTasus 3HaueHHE
Bpemenu noayanm: V (1) =6m/c

IIpumep S. Touka ABUKETCS IO 3aKOHY S = %t“ + %ts + %tz + 2. Haiitu cKOpOCTBh M yCKOpEHUe

yepes 2 ¢ Mociie Havaia JBHKEHUs (IBUKEHUE CUNTATh MPSIMOIUHEHHBIM).

Pemrenne. CKOPOCTb 3TO MPOU3BOJIHAS ITYTH 10 BpeMeHH. 3Haunt: V =S =t° +t? +t. TloacraBus
3HaueHHe BpeMeHu monyunm V (2) =16 m/c

Ipumep 6. Teno OBIKETCS TPIMOTHHEHHO 10 3akoHy S(t) =1+t +t°. HaiiT ero KuHeTHYECKYIO

SHEPTHUIO Yepe3 5 ¢ mociie Havyalla JBUKEHHUS, €CIIU Macca Tela 3 Kr.
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Pemienune. dopmyna HaxOXICHUS KHHETHUYECKOH sHeprum: E, = .Haiinem ckopocth Tena.

' 3*121
V =8 =2t+1,V(5) =11.Kunernueckas SHeprus Teaa COCTaBuT: E, = — - 1815.

Pewienue yxonomuueckux 3a0au ¢ ROMOWbI0 RPOU3BOOHOIL.
IIpumep 1. BeibpaTts onTuManbHbIi 00beM npou3BojcTBa N dhupmoit, GyHKIMS TPHOBLUTH KOTOPOI
MOeT OBITh CMOJIENIMPOBaHa 3aBHcUMOCThIO: F(Q) = g° - 8¢ + 10.
Pemenne: OntumManbHbli 00BEM MPOU3BOACTBA €CTh MPOU3BOHAS OT (DYHKIIMH MPUOBLIH, T.€. N =

F(q)
F'(@ =R(@ —C(@q@ =29 —8=0 > Qexir = 4
IIpu g < Qextr =4 — F'(q) < 0 v npuObLIb yOLIBaET
IIpu q > Qextr =4 — F'(q) > 0 u npuObLIb BO3pacTaeT
IIpu ¢ = 4 npuObUIb IPUHUMAET MUHUMAJIBHOE 3HAYECHHUE.
3agaHus 1J151 CAMOCTOSITEILHON padoThI:
1Bapuanr.
1. Jlano ypaBHeHHE MPAMOJHHEHHOTo ABMKeHHs Tena:,S=2t-8t+2, rme S- myThb, TIpoiIEHHBI
Tesnom, M; t- Bpems, c. Haliaure ckopocTh Tena B MOMEHT BpeMeHu t=3 C.

2. Touka IBMKETCS 1O 3aKOHY S = %t“ + %t3 + %tz + 2. HaliTu cKopocTh U yCKOpeHue uepes 3 ¢

1ocJyie Havaia ABMKEHUS (IBIKEHUE CUYMTATh MPSMOIHMHEHHBIM).
3. Iycts g=t* - 4t +8- KONMYECTBO 3NEKTPHUECTBA, MPOTEKAIOIIEE Yepe3 MOMEepevyHOe CedeHHE
npoBoHUKA 32 Bpems . Haiinem cuiy Toka B JaHHBIH MOMEHT Bpemenu t=2c.
4. IlycTh 1aH HEOJHOPOIHBINA CTEPXKEHb UIMHBI |, Macca HEOJHOPOIAHOTO CTEPXKHS MEHSETCS T10
3aKony: M=2x> -8X +12. HaiiTu nMHEHHYIO MIIOTHOCTh CTEPKHA B JAHHOM TouKe X =4
5. IIpubbLIb GUPMBI 331aHa 3aBUCUMOCTBIO: F(q) = 4q* — 4q + 12. Haiitu onTuMaibHbIi 06bEM
npousBojcTBa N pupMmsl.
2 BapuaHT.
1. JlaHO ypaBHeHHe NPAMONHMHEHHOTO JBIKEHNs Tena:,S=3t>-5t+2, Te S- myTh, MpOHIeHHBIH

Tenom, M; t- Bpems, ¢. Halimute ckopocTh Tena B MOMEHT BpemeHu t=4 C.

2. Touka IBMKETCS TI0 3aKOHY S = Lyl i 1 42 Haite CKOPOCTh U yCKOPEHHE uepes 4 ¢
rocje Havasia JABM)KEHUS (IBM)KEHHE CUMTATh MPSMOIMHEHHBIM).
3. Tlycts q = 3t% — 5t + 8- KONIMYECTBO >IEKTPUUECTBA, IPOTEKAIONIEE YEPE3 TIONIEPEUTHOE CEIEHHE
npoBoJIHUKA 3a Bpems . Haiinem cuiny Toka B 1aHHBIH MOMEHT Bpemenu t=3cC.
4. TlycTh TaH HEOJHOPOJHBIA CTEPIKEHBb ITUHBI I, macca HEOJTHOPOIHOTO CTEPIKHS MEHSETCS TI0
3akoHy: m = 3x2 — 5x + 12. HaiiTu IuHEHHYIO MIOTHOCTh CTEPKHS B JAHHOM Touke X =4

5. TIpu6bL1s GUpMEI 331aHa 3aBUCUMOCTBIO: F(q) = 5g2 — 5q + 12. HaiiTu onTUManbHbIi 00bEM
npousBojcTBa N pupmsl.

HPAKTHYECKAS PABOTA Ne 51
Ha3panue npakTudeckoii padorwi: /[cnonvsosanue npouzeoonoll OJisi HAXOHCOCHUs HAULYYLULEe20
peuleHus 8 NPUKIAOHBIX 3A0aYaXx.

Heapb padorbl: HayuuThcs NpUMEHATh TPOU3BOIHYIO JUIS PEIICHUS MIPUKIAIHBIX 3a/ad.
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PesyabTarsl:

Dopmupyemovte 31emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IlpoBoguth u oOpaOaTbiBaTh pE3ylbTAaThl HCIBITAHUN CHUCTEM OTOIUICHUS,
BOJIOCHA0KEHUS, KAHAIM3ALlUU M BOJAOCTOKOB IPH UCIIBITAHHSIX
memanpeomemnsie:. MPII 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09
npeomemnsie. 11P6 01, ITP6 04, ITP6 06, ITP6 14, TPy 08, I1Py 10, I1Py 16, [TPy 18, I[Py 19
3HAHUA:
— Tlonstue o mpon3BoHON (PYHKIUHU U €€ CBOWCTBAX.
— Tabnuia mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHIA.
YMEHHs:
— Bpluncnenue npou3BOJHBIX.
— Haxoxnenue s3kcTpeMyMoB (YHKLIUH.
Xoa padoTbI:
Ilepen BbImONHEHUEM pabOTHI OTBETHTE Ha CIIEAYIOLINE BOIPOCHI:
1) ®yHKuuMs HAa3bIBACTCS BO3PACTAIOIICH HA TAHHOM ITPOMEXKYTKE, SCIIH. ..
2) @yHKuMs Ha3bIBAeTCs yOBIBAIOIICH HA TAHHOM IIPOMEXKYTKE, CCIIH. .
3) Touka Xo Ha3bIBaCTCS TOYKOW MUHUMYMa, €Ciu... To4Ka Xo Ha3bIBACTCSl TOUKOH MakCUMyMa,
€CIIH...
4) CrauyoHapHBIMH TOUYKAMU (DYHKIIUH HAa3bIBAIOT TOUKH...
5) ®usuueckuii CMBICI IPOU3BOTHOM
Pemmre cnenyronye 3anauu ¢ NpUKIAAHBIM COAEPKAHUEM:
3ananue 1. Jlan 6ak 6€3 KpbILIKK B BUAE PSIMOYTOJIBHOTO Mapajuiesienunesia, B OCHOBAHUH KOTOPOTO
JNIeXHUT KBagpaT u o6beM pased 108 cm®. TIpu kakux pasmepax 6aka Ha €ro M3TOTOBJIEHHE MOMIET
HaWMEHbIIIEEe KOJNYECTBO MaTepuaa’?
Ykaszanue:
1) OO6o3HaubTe 32 X —CTOPOHY OCHOBAHHS;
2) Beipa3sute yepe3 X BBICOTY Mapauie/enue/a;
3) Ompenenute KAKOMY MPOMEKYTKY TIPHHAICHKHUT X;
4) BanuimmTe GOpMYITy IUIOLIAAN TapaieienuIe/a;
5) Haiinure TOUKy MUHEMYMa TOJNyYeHHOH QYHKIIHH.
3ananue 2. UToObl yMEHBIIUTh TPEHUE )KUKOCTH O CTEHBI M THO KaHajla, HyKHO CMauuBaeMYIO €10
ioUiaib caenath BO3MOXKHO Maiod. TpeOyercs HalTH pa3Mepbl OTKPBHITOrO MPSIMOYTOJIBHOTO
KaHaJIa ¢ IUIOMa/bIo cedeHns 4,5M°, MIPU KOTOPBIX CMavynBaeMasi TUIoaabp OyJeT HauMEHBIIICH.
Ykaszanue:
1) OG6o3HaubTe 3a X —TIIyOUHY KaHABBI;
2) BsIpa3ure yepes X MUPUHY KaHABBI;
3) Ompenenure KaKOMYy IPOMEXKYTKY TIPHHAIICIKUT X;
4) 3amumute GopMyTy IEpUMETPa;
5) Haiigure Touky MUHIMYyMa MOTYYEHHON (QYHKIIHH.

IMMPAKTUYECKAS PABOTA Ne 52
Ha3panue npakTuuyeckoii padborTbl: BoiuucieHue nepsoobpaznou 0is OaHHOU QYHKYUU.

Hean pabdoTbl: HayuyuThcs BEIYUCIATE IEPBOOOPA3HYIO IS TAHHOW ()YHKITMH
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PesyabTarsl:

Dopmupyemovte 31emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
- K 1.3.
BOJOCHAOKEHUSI, KaHATM3AIMH U BOJAOCTOKOB IPHU HCIIBITAHHSIX

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.

[IpoBomuTs U 00pabaThiBaTh pe3yabTaThl HUCHIBITAHUNA CHUCTEM OTOILICHHS,

Xox padoThI:
Onpenenenue. Ecnu ansg mo0oro X u3 MHOXKECTBa X BBINOJIHSACTCS PaBEHCTBO F’(x): f(X), TO

GbyHKIIIO F(X) HA3bIBAIOT NIepBOOOpa3Hoit 11 pyHkuuu f (X) Ha JaHHOM MPOMEXYTKE.

DyHKUUA IlepBooGpa3nasn DyHKIUA IlepBooGpa3nasn
f(x) F(x) f(x) F(x)
k-nocmannas kx+C a*,a)0,a=1 Ia +C
na
Xp+l p+1
X", p#-1 +C (kx+b)’, p=-1k =0 M+C
p+1 k(p+1)
1 1 1
- ——,k=0 —In(kx+b)+C
Jx 2Vx+C kx+b k ( )
e* e +C e k=0 %ek’”b +C
. . 1
sin x —cosx+C sin(kx+b),k #0 —Ecos(kx+b)+c
. 1.
COS X sin x+C cos(kx+b)k =0 L sin (kx+b)+C
: tgx+C L x| +C
cos® X X
1
— —ctgx+C
sin * x

OcHOBHOE CBOWUCTBO nepBooﬁpasuoﬁ

Ecrin F(x) — ogHa 13 nepeoobpasHbIix 4N
dbyHKUMK f(X) HA HEKOTOPOM MPOMEXYTKE,
TO MHOXeCTBO Bcex nepeoobpasHbIX 3TOW
hYHKUMM onpenensaeTca BblpaXkeHUeMm
F(x)+C,

roe C- gencTBUTENbHOE YUCOo
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Tpu npaBuna HaxoXxaeHus
nepBoo6pasHbIX

Ecmu ¢pyHkmuu y=£(x) u y=g(x) HMEIOT Ha
MPOMEKYTKE MEePBOOOPA3HBIE COOTBETCTBEHHO
y=F(x) u y=G(x), T0

DyHKUUA MepBooGpa3Han
y=1fx)+g(x) | y=Fx)+GX
y =k f(x) y =k F(x)

y = f(kx +m) y =2 F(kx +m)

IIpumepl. Haiitu oqny u3 nepBooOpa3HbIX QyHKINUN f (X) = x* +3COS X.

Pemenne: Vcronb3ys, paBuiia HHTEMPUPOBAHKS U TaOIMIy IEPBOOOPa3HBIX it QyHKIMU X P

pu p = 2 u 1A COS X ,HaX0auM OJHY U3 HepBOOGpaSHLIX I[aHHOﬁ (byHKHI/II/I
3
X .
Or1Ber: F (X) - ? + BSIn X .

1
Hpumep 2. J{ns ¢pyaxmun (X) = oS’ x HailTu nepBooOpa3Hyto, rpaduK KOTOPOM MPOXOAUT

yepes3 Touky M G; O).
Pemenue: OOumM BUIOM MepBooOpa3HbIx st T sBisiercst GyHKIus F(X) =1gx+ C Pemas
ypasuenne: 0=tg=+C=0=1+C=C=~1

Takum 06pa3om, KCKOMast TIEPBOOOPa3Hast €CTh QYHKIUS
OtBer: F(X) =tgx—1.

3agaHus 1J1s1 CAMOCTOAITEILHOM PadoThI:

Bapuanr 1 Bapnanr 2
1. Haifti mepBo0OOpa3HbIe TSl CICAYIONTUX (PYHKITHH;
1Lf(x)=2 1 f(x)=-6
2. f(x)=x—-2 2.f(x)=x+3
3. f(x) = 2x? — 3x3 3. f(x) = 7x5 + 3x?
4.f(x)=xiz—3x 4.f(x)=xi3+5x
5 f(x) =52x —4) 5 f(x) =43Bx+2)
6. f(x) =51 —2x) 6. f(x) =4(1—x)
7. f(x) = cos(3x — 4) 7. f(x) =sin(4x + 1)
8. f(x) = 21t 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) sin2(x+3)

2. s pynkium f(x) HalTH IEpBOOOPa3HYIO, rpauK KOTOPOM MPOXOIUT Yepe3 TOUKy M.
fO) =1+x% M(-3;9) | f(x) =5—x° M(2;—1)

HPAKTHYECKASA PABOTA Ne 53
Ha3Banue npaktudeckoi padborsbl: //puvenenue unmezpana 0isi 6bIYUCTHUS PUIULECKUX GeTUYUUH
u niowaoetl.
Heas padorbl: HayuuThCsl BBIUMCIATH IUIOMIAAN IUIOCKHX (QHUTYp U (U3NYECKUE BEIUYUHBI C
ITOMOUIBIO ONPEEIEHHBIX UHTETPAJIOB.
Pesyabrarsi:
Dopmupyemuie 3n1emenmut IIK (npogpeccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguth u oOpaOaThiBaThb pe3yJbTaThl HWCHBITAHUNW CHCTEM OTOIUICHHUS,
BOJOCHAOKEHUS, KaHAIM3AIMH U BOJAOCTOKOB IPHU UCTIBITAHUSIX
memanpeomemnwte: MPII 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09
npeomemnsie: 11P6 01, I1PG 04, TTP6 06, I1P6 14, I1Py 10, [1Py 16, ITPy 18, ITPy 19
3HAHHUSA:
— Ilonsarue 00 onpeeneHHOM UHTErpae.
— IloHsATHE O KPUBOJIMHENHON TpaneLUN.
yMeHus: Briuncnenue onpeeeHHbIX HHTErPAIOB.
Xoa padoThi:

Kpueonunetinoii mpaneyueii (puc. 1) Ha3pIBatoT GUTYpy, KOTOpast OTpaHUYEHA
A

Y 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

[
»

a b X

Puc.1

['eomeTpruecknii CMBICI ONpPEAEIEHHOIO MHTErpajga B TOM, YTO €r0 3HA4Y€HHE PABHO IUIOMIAIU
COOTBETCTBYIOIIECY KPUBOJIMHEHON TpaIeLuu:

b
S= I y(X)dX (1)

PaccMoTpuM pazinruHble METO/IbI BHIYMCIIEHUS TUIOLIAIeH TIIOCKUX UTYD.
Mpumep 1. BEIUuCIuTh WI0mMAAs MIOCKOH QUIYPBI, OrPAHHUEHHOM THHUAME: Y = X° — 2X + 2, X=-

1, Xx=2 u ocero OX.
Pemenue: nannas gurypa (puc. 2) mpencTaBiseT co00i KPUBOJMHEWHYIO TPAMEIUio, TOITOMY €€
IJI01a b BEIYHCisgeTcs mo hopmyie (1).
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4 , .12
y=x ~2x+2 S :I(x2—2x+2)dx:x— —xz‘z +2x°, =
3 SR
1 1
3 3
(2L - 2-2)-
3 3
_3-346=6.
1 2 X OrtBer: 6 kB.ea.

Puc. 2

[Mycte y=f(X) — HenpepwiBHas GpyHKIMs pu X € [a, b], rpaduk kKoTopoii pacnonoxkeH Huxke ocu OX

(puc. 3). 3HaueHue omnpeneIEHHOr0 WHTErpajga OyAeT OTpUIATEIbHBIM, MO3TOMY IS pacuéra
wiomaan 6epém 3HaueHHE UHTETpaa o MOIYJIIO.

Y A
a b
X .
/B = 1o e
| a
y=f(x)
Puc. 3

IMpumvep 2. BpluMcouTh MIOMAAL MIOCKOH (UIYpBl, OrpaHUYEHHOH rpadukoM (yHKIMHU
y = X* —5X+ 6 u ocbro OX.

Pemenue: nannas ¢urypa (puc. 4) pacrnonoxena auxe ocu OX, mosromy npumeHum dpopmyiy (2).

: I osxe| 3
v , S:I(x2—5x+6)dx:— - +6X,|=
A y=x"=5x+6 > , 2,
3 3 2 2
e
3 X 19 25 38-75+36 1l 1
3 2 6 6| 6
Puc. 4 Otser: 1/6 xB.ex.

[Tpumep 3. BbluMcAMTh IUIOMAABL IUIOCKOM (PUTYpBI, OrpaHWYeHHONW Tpadukamu GYHKIUH
y=xX+1ly y=-x+3

Pemenne: nannas gurypa (puc. 5) nmpeacraBisier cOO0H pa3HOCTh KPHUBOJIMHEHHBIX TPareLyi
AGcuucchl TOYEK MepeceyeHns HaXoAuM 0 YepTexy: X1=-2 u X2=1.

1 1
S = I(— X+ 3)dx — I(XZ + 1)dX . Mo’xHO 3anmcaTh MOJ OJTMH WHTETrpal:
-2 -2
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y=x2+1

y=-x+3

»
»

/
PU| X

Puc. 5

1 1

S = J'(—x+3—(x2+1))dx: I(Z—x—xz)dx:

-2 -2

:(2.1_2.(_2))_(£_ﬂ}

2 2

1 1

X3

|l X2

-2 2 S

() 2)oms

OTtBer: 4,5 kB.ex.

= 2X

-2

Ilpumep 4. BpluuciauTh IIIOmMAAb ITUIOCKOW (GUTYpBI, OTrpaHUYCHHOW TpadukamMu GYHKIIHHA

y= x? +1u y=—X+ 3, U KOOPAUHATHBIMH OCSMH.

Pemenue: nannas ¢urypa (puc. 6) npencrapiser co00i CyMMY KpUBOJIMHEWHBIX Tpamnenuii S=S1+Sp,

1

rae S, = J.(Xz +1)dx u S, = i(— X + 3)dx . [omyunm popmysy:

0 1

A
y= x* +1
y=-Xx+3
o1 3 X
Puc. 6

OtBeT: 3% KB.€]I.

Hpumenenue onpeoeﬂermozo unmezpania 07151 6bIMUCICHUSA (])u3uuecmtx 6e/IHYUH

Ne | ®usnueckas BenMunHa dopmyia Enunnie:
n/m U3MEPEHUS
1 ITyTb, NpONAECHHBIN TOYKOM C IEPEMEHHOMN K t,,t,-c
ckopocThio L() 3a oTpesok Bpemenu [t t,] S_! UL u(t) — m/c; S — m.
2 Pa6ora nepemenHol cuibl f(X) Ha MyTH OT TOYKH b f(x) — H;
A= j f (x)dx e
a 10 TOYKH b a,b—wm;
: A — JTx.
3 Cuuia naBieHHs KHUKOCTH Ha BEPTUKAIBLHYIO b 0=9,8 m/c?;
TUTACTHH P=g _[ pxf (x)dx 3
y p—Kr/M”;
a
a,b—wm;
p—H.
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3aganus AJ151 CAMOCTOATEIbHOM padoThI:

Nol Ne2 Ne3
=x2+1
f 3 =
= & a
1
y:‘;
x -1
? 2 V 0 2

1. CKopoCTh NPAMOIMHEHHOTO ABIKEHHUS Tela BhIpakaeTcs Gopmyitoit v=9t>-2t-8 (m/c). Haiitu
MyTh, POUICHHBIA TEJIOM 32 3 CEKYH/IbI OT Hayaya JABMKCHHUS.

2. lBa Tena HayajiM JBUIAThCS OJHOBPEMEHHO M3 OJHOW TOYKM B OJHOM HAIpaBJIEHUH 10
npsiMoid. [TepBoe Teno IBMKETCS €O CKOPOCThIO V, =(2t* +4t) M/c, BTopoe — co ckopocThio V, =(3t+2)
M/c. Ha kakoM pacCTOSIHUH JPYyT OT Jpyra OHU oKaxytcs yepes 10 ¢?

3. Cuna ynpyroctu F npysxussl, pactsnyroi Ha 1,= 0,02m, paBna 2H. Kakyro paboty Hajgo

IPOU3BECTH, YTOOBI PACTAHYTh NPY:KUHY Ha 1, = 0,05M?

4. BeraucnuTh padoTy, COBEPIICHHYIO IPU CHKAaTHH MPYXuHBI Ha 0,06 M, eciu A7st ee CxaTHs Ha
0,01 myxna cuna 10 H.

ITPAKTHYECKAS PABOTA Ne 54
Ha3Banue npaktnueckoii padorbl: Haxooicoenue ypaguenuii OKpyscHocmu, cghepul, nioCKOCmu.
Buiyucnenue paccmosanuii mexcoy moukamu.
Heap padorsi: HayunTbes cocTaBisTh ypaBHEHUS CEpPHI U IIOCKOCTH, BBIYMCIATH PACCTOSHUSA
MEXy TOYKaMH.

Pe3yabTarsl:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— IIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yJlbTaThl HWCHOBITAHUNW CHCTEM OTOIUICHHS,
BOJIOCHA0KEHUS, KaHAIM3AIMH U BOJOCTOKOB MPHU HCTIBITAHUSIX
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPIT 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnuwie: 11P6 13, I1Py 17.
3Hanms: [Tousatue o chepe, mape, MIOCKOCTH.
YMEHHS:
— Cocrapnenue ypaBHEeHUH cepbl U MIOCKOCTH.
— Bpluncienue paccTosHUS MEX1y TOUKaMHU.
Xox pa0doThI:
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Cdoepoii Ha3bIBaeTCS OBEPXHOCTh, COCTOAIAS U3 BCEX TOUEK IPOCTPAHCTBA,
PacCIioJIOKCHHBIX Ha JaHHOM paCCTOAHHUU OT I[aHHOﬁ TOYKH.

Jannass Ttouka O Ha3bpIBacTCsl WEHTPOM cdepbl, a JaHHOE pacCTOSHUE —
paauycom cepbl. O603HadaeTcs R. Jx060ii 0Tpe30K, COSTUHSIONMUN IICHTP

KaKyr-HHOY/Ib TOUKY C(ephbl, TAKIKE HA3BIBACTCS PATUYCOM CHEPHI.
OTpe3oK, COCTUHSIOMMUI JBE TOYKU cepbl U MPOXOJAIINN Yepe3 ee ICHTD,
Ha3bIBaeTCs AuamMeTpoM cdepsl. Juamerp chepsl paBeH 2R.

Teno, orpannueHHoe cepoil, Ha3bIBACTCS MAPOM.
Hlapom paauyca R ¢ menTpom B TOuke O
Ha3bIBAETCS TEJO, KOTOPOE COJEPKUT BCE TOUKHU
IIPOCTPAHCTBA, PACHOJIOKEHHbIE OT Touku O Ha
] paccrosinuu, He npesbliatonieM R(Bkitouas O), u
\) HE COJEPKUT APYTUX TOUEK.

Cdepa ™Moxer ObITH MONyY€HA BpalICHUEM \"

noiyokpyxxuoctu (ACB) BoOkpyr ee auamerpa o

(AB), a map — BpalieHue NoJayKpyra BOKpYT €ro auamerpa. '

YpaBHenue cdepbl paguyca R ¢ nearpom C ( xo; yo; 20):.

& R* = (x=%,)* +(y—¥,)* +(z-12,)".

W I
/A M(xy; .

/ /"“ f(x5y ;) Paccrosinue ot npousBoJibHOii Toukn M (x; y; Z) no C ( xo, yo;
1 Zo) BRIUUCIIACTCA IO hopmysie:

\ _ 2 2 2

oW V%) +(y—yp)2 +(2-2,)".

0 v
x

OO0u1ee ypaBHeHMe IVIOCKOCTH UMEET BUJL
Ax + By + Cz + D = 0, rae ko3 duumentsl 4, B, C 0oAHOBPEMEHHO HE paBHbI HYJIIO.

3anaua 1. CoctaButh ypaBHeHHE cepbl paanyca R =5 ¢ ienTpoM B Hauane KOOpIWHAT.
Pemenne: HermocpencTBeHHOM MOICTAHOBKOM 3HaUEHUS paguyca B ypaBHEHUE
x* +1? + 7% =R? nonmyanum x> + )% + 22 = 25,
3anava 2. Hanucats ypaBHeHHe cdepsl ¢ eHTpoM B Touke C (2; —3; 5) u paanycom, paBHbIM 6.
Pemenne: [loncraBus 3HaueHne koopAnHAT TOUKU C 1 3HAUEHUE paguyca B ypaBHEHUE
(x—a)?+(y—b)>+(z—c)®> =R? MOTy4UM
(x— 2)?+(y+3)°+(z—5)>=36.
3agaua 3. Haiitu nentp u paguyc cdepst  (x + 4)2 + (y — 3)% + z2=100.
Pemenne: CpaBHUBas JaHHOE ypaBHEHUE C YpaBHEHHEM c(epsl
(x—a)>+ (y—b)?+ (z—c)®> =R? Buanm, uTo
a=—4,b=3,¢c=0,R=10. Caenosarensno, C(—4; 3; 0), R = 10.
3anaua 4. /loka3arb, 4TO ypaBHEHHE
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¥ +y?P+72 —2x+4y—62+5=0

ABIISICTCS YpaBHEHHUEM C(EpBI.

Pemienue: IIpeoOpasyem JieByl0 4acThb JAHHOTO YpaBHEHHS, BBIICIMB KBAJPAThl JIBYYICHOB,
COZIepIKAIMX COOTBETCTBEHHO X, V H Z:

x> —2x+y?+4y+72—62+5=

=(x— 1)?— 1+(y+2?—4+(@z—3)%>—9+5=
=(x— 1+ (y+2)*+ (z—3)*-9.

CnenoBartenbHO, JaHHAS TIOBEPXHOCTh HMEET YpaBHEHHE
(x— 1)+ (y+2°+(z—23)*=0.

3) u paauycom R =3

3amaHusi 1J1sl CAMOCTOATEIBLHO paGoThI:

Bapuanr 1.

1. Cepa 3anana ypapaennem: (x — 1)2 + y2 + (z— 2)2 = 9
a) BRIMUIIATE KOOPIUHATHI IEHTpa chephl 1 HAalANUTE ee pasyc,
0) poBephTE MPUHAICKHUT JIK 3TOH chepe Touka A(1; 3; —1).
2. CocraBbTe ypaBHeHue cdepsl, ecim M (2,0; 0) — HeHTp chepsl a paguyc paeH V3.
3. Banumure ypaBHeHue chepbl ¢ neHTpoM B Touke O(0;1; — 2) u mpoxomsiieil yepe3 TOUYKY
C(=3;1; 2).
4. [IpuBenuTe JTaHHOE YpaBHEHHE K CTAHIAPTHOMY BH]y YpaBHEHHE C(Epbl U HAINTE KOOPAMHATHI
ee LIEHTpa U BEJTMYHUHY pajuyca:
x2+y2+z2+2x—2y=2.
Bapuanr 2.
1. Cdepa 3amana ypasuenueM: (x — 4)? + (y+ 2)? + z%2 = 4.
a) BBIIUIINTE KOOPAMHATHI LIEHTpa cpephl U HAAUTE ee paauyc,
0) mpoBepbTe MPUHAICKHUT JIK 3TOH chepe Touka A(4; 3; —1).;
2. CocraBbTe ypaBuenue cdepsl, ecu P (0;2; 0) — nentp cdepsl a paguyc papeH V5.
3. Banmmure ypaBHeHue chepsl ¢ mneHtpoM B Touke O(0;2; — 1) m mpoxomsiueil depe3 TOYKY
K (—1; —1; 0).
4. ITpuBenuTe JaHHOE YpaBHEHHE K CTAHIAPTHOMY BHUY YpaBHEHHE Cepbl U HalIuTe KOOPAMHATHI

€€ LIEHTpa U BEIUYHUHY pajuyca:

x2+y2+22-2x+2z=7.

IMPAKTUYECKASI PABOTA Ne 55
Ha3panue npaktuyeckoii padorbi: CrooiceHue u 8bluumarue 6eKmopos. YMHoNMceHue eKmopa Ha
yucno. Buiuucnenue yena medxcoy 08ymsa eKmopamu.

Heans pabGorel: HayunTbesl BBITOJNHATH OINEpalMy HAJX BEKTOPAaMH, BBIYUCIATH KOOPAUHATHI
BEKTOPOB, ONPEIEIATh YTOJI MEXKY HUMHU.

PesyabTarsl:

@Dopmupyemoie 3nemenmol IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
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— ITIK 1.3. IlpoBomuth u o0OpaOaTbiBaTh pe3yibTaThl MCIBITAHUNA CUCTEM OTOILJICHMS,
BOJIOCHA0>KEHUS, KAaHAIM3allUU U BOJOCTOKOB IPU MCIIBITAHUSX
memanpeomemnwie. MPI1 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
3HaHus: [loHATHE O BEKTOpPE, €0 KOOpAMHATAX.
ymenusi: [loctpoenue cyMMbl, pa3HOCTH BEKTOPOB.
Xopn padorhr:
JIro0oit HanpaBICHHBIA OTPE30K MPSAMOI HA3BIBACTCS 6EKHLOPOM.

BekTop, 3amanHbIii Tapoil HecoBmaaamux Touek A u B, o6o3HauaeTcss 4B , mpudeM B 3TOH 3aucH
A-Hauaino BekTopa, B-ero xouei.

s

BekTopbl MOTYT OBITh 3aIMCaHbI C TOMOIIIBIO CTPOYHBIX OYKB: a; 6; ¢, d ...

Hyﬂeeth 6€KmMopom HA3bIBACTCA BCKTOP, Ha4YaJl0 M KOHCL KOTOPOIO COBIIAAArOT. HaHpI/IMep,

AAunu O spasercs HYJIEBBIM BEKTOPOM.

Jlnunoii gekmopa Ha3bIBa€TCS JUIMHA IOPOXKAAIOILET0 €ro OTpe3Ka, 0003HayaeTcs, AB|, |a|, TOBOPAT

«MOJYJIb BEKTOpay. J[JInHa HYJIEBOrO BEKTOpa |AA| =0.

JlBa BeKTOpa HA3bIBAIOTCS KOJLIUHEAPHLIMU, €CIIM OHU JIeKaT Ha OJHOM MNpsSMOM WM Ha
MapajuieNbHbIX TPSIMBbIX.
Tak, Ha puc.l KoIIMHEAPHBIMU

A C ﬂ: K SABIIAKOTCA CJ'IGI[YIOH_[I/IG BeKToprZ
L FD u FB; CAu DB; FO u CO.
0 B puc.2
C A Cpezu/l I(OJ'IJ'II/IHCapHBIX BCKTOpOB
€CThb TaKue, y KOTOPBIX
F B o
D N
. prc3 0

HC
HalpaBJ€HUsT  COBMAJAIOT. OTH
B BCKTOPLbI HAa3bIBAKOTCSA

puc 4
COHANPABIECHHBIMM W THIIYT
E-'f M.l —_— —
I FO T OC (cm. puc.1).
| Ecnu  HampaBieHuss — BEKTOPOB
a7 o= .y2 TPOTHBOIMONOXKHO HAIPABICHBI, TO
//—l”/ ! MX ¥ Ha3bIBAIOT IPOTUBOMOJIOKHO
HAIIPaBJICHHBIMU u U1
o xl ¥ox P yT

c4 T FB; FO Tl co. (cm. puc.1)

JBa  KOJTMHEapHBIX  BEKTOpaA

pc G

Ha3bIBAIOT DPABHBIMH, €CIIH OHHU
COHaNpaBleHbl ¥ UMEIOT PAaBHbIE JUTHHLL;, APYTUME clloBamu, @ =D, eciu a T™bu |a| = |b| Ha puc.2
EK =FL, no EK # LF.

Jeiicmeusn nao eexkmopamu

1. Cymmon _Bextopos A U D naskBaercs Taxoit BeKkTOp C, HA4aIo0 KOTOPOTO COBIAJAET C HAYAIOM

BekTOpa d , a KOHEIL C - C KOHIOM Bektopa [ , iy ycioBuu, uto Hayano Bektopa D mepeneceno B
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KOHel[ BekTopa a (paBwmiio TpeyroibHuka). Ha puc.3 OA+ AB = OB unu OB + BA = OA. Ha puc .4

OA + OB = OC (npasuiio napamenorpamma). CymiecTByeT IpaBHI0 MHOTOYTOJIbHUKA.
CBoiicTBa CyMMBbI BEKTOPOB:

o a+b=Db+a (nepemecrurensroe cBoiicTBO)

(a +b)+c=a+(b+C) (coueraTenbHoE CBOKCTBO)
° a+0=a.
2. Pasnocmuio eexmopos 4 U D maspiBaror cymmy Bekropa au —b, mea—b=a+(=b).

Bexrops! bu-—b Ha3bIBAIOTCS npomueononoxcuvimu. Ha puc.3 OA—OB =BAu OB —0A = AB.

3. Ilpouseedenuem BEKTOpa a Ha BEIISCTBEHHOE YKcio K Ha3biBaeTcs BeKTop Ka, KOTOphIii nMeeT

, u KOJUIMHEapeH a. Ipu ITOM eCITH k

JUTHHY, PaBHYIO k ‘a
Y0, mo a™ k_a, ecau k{0, mo aTka.
Ha puc.3 OK = %@ AN = —%& .

Jlexapmoea cucmema Koopounam
Ecnm 3amana npsimoyrosibHast cucrema koopauHaT XOV, Ha ocsix OX u OV B3sThl €IUHUYHBIE

Bektopel | U ] coorBercTBeHHO, TO chpaBemmBo paseHctBo OM =xI+Y] (cm

puc.5).Jlokaxure caMOCTOSATENBHO.

Uncna X ¥ Y Ha3spIBalOTCd KOOPAMHATAMM BEKTOpa OM. [Mumryr OM = {x;y} Ha puc.5 OM =
{7; 4}.06bsacHuTE IOUEMY.

Ecnu Bektop M, M, He npoxoIuT uyepe3 Hauaio KoopAauHar (puc.6), To

MM, = OM, — OM; = {x5;y,} — {x1; y1} = {x2 — x1; Y2 — ¥1}, T.€. 015 HaxodcOenuss koopounam
BEKMOPA HYIHCHO U3 KOOPOUHAM €20 KOHYA BbIYeCHb KOOPOUHAMbL HAYAILA.

Ipumep 1. dans Touku A (3;2), B(-1;5), C(0;3). Haiitu koopauHaTsl BeKTOpOB A5, BC; AC.
Pemenmne:

AB={-1-35-2}={-43} BC={0-(-1);3-5}={1;,-2}

AC={0-3;3-2}={-3;1}
eiicmeusn nao eekmopamu, 3a0aGHHBIMU CEOUMU KOOPOUHAMAMU
Ecim BekTOpHI 3371aHBI B ICKAPTOBOM CHCTEME KOOPJIWHAT CBOMMH KOOPIUHATAMH, TO:
1) npu cnoxcenuu 08yx u 60.J1ee yucia 6eKmMopPo8 ux 0OHOUMEHHbBIE KOOPOUHAMbL CK1A0bI8AIOM A,
T.e. ecn d = {x3; 1}, b = (x5, Vo1, 0 & + b = {x; + x3; 1 + V2.
2) npu 6vlMUMAHUU 6EKMOPOE UX O0OHOUMEHHbIE KOOPOUHAMDbL GbIYUMAIOMCA, T.€. €CIU 4 =
{xi; 7} b= {x2;y2}, T0 G — b= {x1 — %2571 — y2}-
3) npu ymHOMCEHUU 6eKMOPA HA YUCI0 KaxcOaa KOOPOUHAMA 8EKMOPA YMHOMCACMCA HA IMO
uucno, 1.e.ecmud = {x;y. L, 0k-d ={k-x;k-y.}
Ipumep 2. [lanb BekTOpsl d = {—2; 4}, b= {3;1}. Haiiru 1) a + b: 2)d — b: 3)0,4a;4) — %B
Pemenne. CormacHo MpUBEICHHBIM IIPABHUIIAM, TTIOTYUIHM:
1)d+b={-2+3;4+1}={1;5}
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2)d—b={-2-3;4—1}={-5;3}
3)0,4d = {0,4- (—2);0,4- 4} = {—0,8; 1,6}

4 15—{ "3, 11}—{1- 1}
) mzb=1m33og = liog
Jlnuna eexmopa, paccmoanue mexcoy 08yma mouKamu Ha na10CKOCmuU

/Jnuna eéexmopa, evixooauiezo u3z nauana Koopounam (CM. puc.S), paBHa KBaJpaTHOMY KOPHIO M3
CYMMBI KBaJJpaTOB €ro KOOPJIUHAT, T.C.

OM|=x*+y*. ()
ECHI/I BeKTOp 3a1aH ABYM: TOYKaAMHU

M, (xp;;y)uM,(x,;y,), mo |M1M2|=\/(xz—xl)2+(y2—y1)2. (2) ITo »Toit Qopmyne

MOKHO HaWTHU pacCTosIHUC MCXKAY JABYMSA TOYKAMH, C 3aJdHHBIMH KOOpAHWHATAMHU (06’bHCHI/ITe

IIoYeMYy).

Hpumep 3. Haiitn umny Bextopa AB; ecmu A (5; 2), B (8;-2).

Pewenue. [Ipumenss popmyay (2), Hoaydum AB = \/ (8-5)+(-2-2)> =/9+16 =5.
Otser: A_B = 5.

Cranapnoe npouseedenue 6eKmopos
Cranapuvim npouszgedenuem IByX HEHYJIEBbIX BEKTOPOB HA3bIBAETCS YHUCIIO, PABHOE MPOU3BEACHUIO
JUIMH 3THX BEKTOPOB HA KOCHHYC YIJia MEX1y HUMH, T.€.

a-b= H : ‘5‘ .COS 4(5; 5) 3)

Ecin BekTopsl 3agaHbl CBOMMH KOOpIMHAaTaMHu, a{X1; yl}u b{Xz; yz} TO CKaJIApPHOE

MPOU3BCACHUC HAXOJAT TaK:

5-'t_):)(l'xz"‘)ﬁ')’z (4)

IIpumep 4_ B paBHOcTOpoHHEM TpeyroiabHuke ABC co cTopoHOH, paBHOU 4, HAalTH CKalsipHOE

IIPOU3BEAECHNE BEKTOPOB E u Zj

Pemrenye: Tak Kak yriisl B PaBHOCTOPOHHEM TpeyrombHHKe 1o 60°, To, ncronssys dopmymy (3),
nonyamv AB- AC =4-4-c0s60° =16-1 =8,

OtBert: 8.

Ucnoneizys dopmynst (1), (3), (4), MOKHO BbIBECTH (GOpMyNy IJsl HaAXOXKJIEHUS KOCHHYyca yria
MEX1y BEKTOpaMHU:

__ XXty Y,
2 2 2 2
\/Xl Y '\/Xz Y,
Ipumep 5 Haiitu yron A B Tpeyronsauke ABC, ecniu A(6;7), B(3;3), C(1;-5).

cos 4(5; 5)

(5)

Pemenue: OmnpenenuM KOOPIMHATHI BEKTOPOB E{—3;—4},A_C{—5;—12}. Bbruucium xocunyc
yriia MeXIy BeKTopamu 1o popmyne (5):
cos Z(E; E)= 3. (9)+(4)-(F12) = 63 = @

VI + (47 (-5 +(-12° 513 65
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Z(AB; AC) = arccos 53 Omeem arccos &2,
65 65

33}13]—[1/151 JUIS1 CAMOCTOATEIbHOM paGOTLI

1. Haiitn xoopaunatsl BektopoB AB; CB; CA, eciu AB = 2i + 3]; B = —5i; CA=i- 7].

2. HaiiT KoOpiMHATHI BEKTOPOB ﬂ; ]%; AC, ecin BA=3i— 5]; BC = 4]; AC = -8i + ]

3. Janbr TOYKH AQ3;-1); B(0;-5); C(-2;1). Haiitu:
AB; BC; CA; AB+ BC; AC— AB;m = 2AB +3BC —0,5CA.
4. Janbl TOYKH A(4;0), B(-1;3), C(5;7). Haiitu:

AC; AB; BC; AB+ BC; AB—BC; m=-34B+2BC —54C.

5. Jlan tpeyronbuuk ¢ Bepimmaamu F(7;7), D(4;3), C(3;4). Haiitu ero nepumerp.

6. Han tpeyromsauk ABC, A(-4;1), B(-2;4), C(0;1). Hoxa3zarh, 4YTO HaHHBIA TPEYrOJbHUK
paBHOOEIPEHHBIH.

7. Huaronanu kBaapata ABCJI mepecekatorcss B Touke O. Haiimm yrom mexnay BEKTOpamu: a)

JIC u AJ], 6)AB u AC, 6)OA u OC;
8. Huaronanmu pom6a ABC/] mepecekatorcsi B Touke O, u auaronans BJ[ paBHa cropoHe pomoOa.
Haiiu yroa Mex 1y BEKTOpaMu: a) ABu AC; 5)ﬁ u OB; 6)% uOol.

9. Bblunciure ckamspHoe npoussencHue extopoB 3,9}, M{—2;7} u onpenennts Bun yria

MEX/1y JaHHBIMH BEKTOpaMH.
10. Beruucnute cKanspHOE IPOU3BEICHHE BEKTOPOB U ONIPEIEINTh BU yIJIa, 00Pa30BAHHOIO MEKIY

BEKTOPAMH 6{0,5; 7}, 6{7;—0,5}.
11. HaiiTit yronm Mexxay BEKTOpamMu FDu D_C, eciu F(1,6), D(1,0), C(-2;3).
12. HaiiTi yronm Mexay BEKTOpamMu RL u OP, ecnu R(0;3), O(6;-1), L(5;0), P(9;4).

IMPAKTUYECKAS PABOTA Ne 56
HazBanue npakTudeckoi padorbl: Buiuucienue CKalapHo20 npou3eeoeHus 6eKmopos.
Hean padoTbl: HayuynThcs BBIYUCIATE CKAIAPHOE IPOU3BEICHUE BEKTOPOB.

Pe3yabTarsl:

Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepirycanue):
— ITIK 1.3. IIpoBoguth u oOpabaThiBaTh pe3yNbTaThl HWCHBITAHUW CHCTEM OTOIUICHUS,
BOJOCHAOKEHUS, KaHATM3AINH U BOJOCTOKOB MPH UCTIBITAHHSIX
memanpeomemnwie: MPII 01, MPII 02, MPII 03, MPIT 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnsie: 11P6 13, [1Py 17
3HAHHUSA:
— Tlonsartue o BekTOpe, €ro KOOpAUHATAX.
— lloHATHE 0 cCKaNIpHOM IIPOU3BENEHNN BEKTOPOB, €70 CBOWCTBAX.
YmeHusi: BeranciieHre CKalnsipHOTO MPOU3BENCHUS
Xox pa0doThI:

PaccMOTPHM [1Ba BEKTOpa d = {X1; y1; 21} U b = {x3; y5; 25}

134



CKa]Z}lprlM np0M36€0€HM€M BCKTOPOB du b Ha3bIBACTCA YUCJIO0, PaBHOC ITPOU3BCACHUIO UX

b| * COS .

JUIMH Ha KOCUHYC YTJIa MEX/y HUMHU: (a, b) = | a | .

Ilycts BekTopsl @ u D 3anassr cBonMu KoopauHaTamMu @ = {x1; y1; z1} u b = {x5; V; 25},
TorIa
- CKaJSIPHOE TIPOM3BEICHUE ITHX BEKTOPOB HAXOUTCS O (hopMyIIe
(&,b) =X X2t Y1)z
- KOCHHYC yIJIa MEXYy HUMH — 10 (hopMyJie
X1 X2+ Y1 Y2
\/X12 +y1%- \/xzz + y2°

cosQp =

CBOICTBA CKAaNAPHOro Npon3BeaeHUn

1. Npwu NEPECTAHOBKE MHOXMUTE/IEN ckanapHoe npousseaeHne HE UISMEHAETCA :

(a,b)=(b.a) a-b=b-a
2. YNCNO MOXHO BbIHOCUTb 3a ckanapHoe npousseaeHue :
(1a,b) = A(a,b)
3. MNpu ckanApHOM YMHOXeHUN BeKTopa Ha cymmy Bektopos MOXHO PACKPbITb CKOBKU :
a-(b+c)=a-b+a-c

4. CKANIAPHbIM KBAZIPAT BekTopa( TO ecTb cKanapHoe npousseaeHue BekTopa Ha cebs)
paseH KBAZIPATY ero OJ1IHbI ( 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

IIpumep: Haiitu (35 - 55) . (25 + 75), eciu

5|=3,|B|=1,5J_6
2 2 _ 2

Pemenne:(35 - 55) : (25 + 75) —6a —10 (5, 5) +21 (5, 5) _35h =6 |a

_ _ .2
—11<a,b)—35|b =6-32—-11-0—-35-1=19

((5, 5) = 0,1k, a L b).

3agaHus 1J151 CAMOCTOATEIbHON padoThl

Bapuanr 1.
1. Mansl Touku A(1; 3),B(4; 7),C(—1; —1),D(7; 5),Q(x; 3).

a) Haitinure KoopAMHATBI BEKTOPOB ABu CD.
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6) Haiinute 1ymHBI BEKTOPOB ABuCD.

B) Haiinure ckanspHoe npou3BeieHIE BEKTOPOB ABuCD.

r) Haligure kocunyc yria Mexay BEKTOpamMu ABu CD.

1) JlaHHbBIi yrod OCTPHId, MPSMOM WU Tynoi (0TBeT 000CHYHTE)?

e) [Ipu kakoM 3Ha4eHUH X BEKTOPHI CBu _lﬁj NEPIEHIUKYJIPHBI?

2. B pasuoGeapennom Tpeyromsauke ABC yron B mpsmoit, AC = 2v2, BD — wmenuana
TpEeYrojbHUKa. Bpuncnure ckaasipHble IPOU3BEIECHUS BEKTOPOB BD -AC,BD -BC,BD - BD.
Bapuanr 2.

1. {anwl Touku M (2; 3),P(—=2; 0),0(0; 0),K(=5; —12),R(4; y).

a) Haitnure koopauHate BekTopoB MP u OK.

0) Haiigure 1mHBI BEKTOPOB MP u OK.

B) Haiinure ckanspHoe npou3BeeHIE 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 3HaYeHUH y BEKTOPBI PK u MR NEePHEHANKYJISAPHbI?

2. B paBuoctoponnem tpeyronbauke MHP HK — Ouccektpuca, MH = 2. Beruucnure ckajispHbie
MIPOU3BEICHUS BEKTOPOB HK -MP, HK -HP, PM- PM.

HPAKTHYECKAS PABOTA Ne 57
Ha3BaHnue npakTuuyeckoii padornl: Koopounamoi 6 npocmpancmee. /leticmeust Ha0 6eKmMopamul.
Heas padorpl: HayuuThcs BBIUMCIATH BBINOJIHATH OINEpallMd HaJ BEKTOpaMU U CKaJsIpHOE
MIPOU3BE/ICHNE BEKTOPOB B IPOCTPAHCTBE.
Pe3yabTarsl:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepiricanue):
— ITIK 1.3. IIpoBoguth u oOpabaThiBaTh pe3yNbTaThl HWCHBITAHUNW CHCTEM OTOIUICHHUS,
BOJIOCHA0KEHU S, KaHAIM3AIIMU U BOJOCTOKOB MPU UCTIBITAHUSIX
memanpeomemnste. MPIT 01, MPII 02, MPIT 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnuie: 11PG 13, I1Py 17
3HAHMSA:
— IlonsaTHe o0 BEKTOpE, €r0 KOOpAMHATAX.
— IlonsTHe 0 cKaIsIpHOM NMPOU3BENECHUH BEKTOPOB, €M0 CBOMCTBAX.
YMEHHUA:
— Bbluucnenune koopAMHAT BEKTOPA U BHINIOJHEHUE ONEpaliiii HaJl BEKTOPaMH B POCTPAHCTBE.
— Bbluucnenue ckanasipHOro Npou3BeAEHUS B IPOCTPAHCTRE.
Xopn padoThr:
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[Tnockocts OXyZ —x00opouHamuas niockocmy
[Ipsambie Ox, Oy, Oz Ha3bIBAIOTCA
KoopOuHamuvimu ocamu (AId OCIMHU

KOOpJUHAT)

Ocu KooparHAT 0003HAYAIOTCS TaK:

Ox- oce abcmucce

Oy- ock opauHat

Oz- ocp ammuukaT Touka ux nepeceuenus O —
Hayayio KoopauHar, Iwiockoctu Oxy, OXZ u
Oyz — KoopOuHammHvle NJIOCKOCHIU .

B npsAMOyronapHON cUCTEME KOOPAUHAT KAKI0M
TO4YKe M IpoCTpaHCTBA COMOCTABIIAECTCS TPOMKA
4ucell, KOTOPbIE HA3bIBAKOTCS €€ KOOPAUHATAMM.

M(X; y; 2).

HDHMOVI‘OHBHEIH CHUCTEMA KOOpJAMHAT B

IMPOCTPAHCTBC

dopmyna paszinoKeHus JF000ro BEKTOpa Mo
KOOPIMHATHBIM BEKTOPaM
a=x-1tyj+zg,

e X,y,Z-K03(OUIIUCHTHI Pa3JIOKEHUS U OHU
SBJIIOTCSI KOOPJIMHATAMH BEKTOpa a{X;y; z}

3anuiumre KOOpAUHAThI BEKTOpA, CCJIN
a=-5-71+37-2,

Koopnunars! Bekropa a {—5; 3; —2}

eticmeus nao eekmopamu

Ilpumepuwi:

CrnosxeHue BEKTOPOB

a+b= {x1+x2; y1+V,; 21 + 25}

a{1;—4; -1} b{3;0;-2}
i+ b={1-4-1}+ {3;0,-2} =
{4; —4; -3}

Brrunranue BeKTOpOB

a—b=1{x1—Xy;y1—Y2 21 — Z3}

{1;—-4;-1} b{3;0;-2}
{1,-4,-1} - {3;0;-2}=
{—-2,-4;1}

a
S
a—b

YMHOKEHUE BEKTOpa Ha YUCJIIO
k¢ = {kxy; ky; kzy}

a{1;—4; -1} b{3;0;-2}
3a=3-{1;-4—-1} =
{3, -12; -3}

Brruncnenue anuHbl BeKTOpa d(x; y; z) MO ero
KOOp/ANHATAM:

ld| = x% +y? + 22

Brrancnenue anunsl Bekropa 11(3; —4; 0).

7] =32+ (—4)2+02=v9+16=5

PaccrosiHne Mexay 1ByMsl TOUKaMH.
A(X1;¥1;21) 1 B(X2;y2;22).

|AB| = \/(xz —x1)2+ (V2 —y1)? + (2, — 71)?

Beraucnute paccTossHAEe MEXKIY IBYMs
TOYKaAMHU

C(2;-3;7) u D(-2;3:7).

ICD| = /(2 +2)2+ (=3 —-3)2 + (7 — 7)2

=16 + 36 + 0 =52 = 213

Beruncnenne KoopArHAT BEKTOpa AR. Eciu
A(X1y1;21), B(X23y2;22).

AB{x; — X1;Y2 — Y1; 22 — 71}

B npocTpaHncTBe pacnonokeHbl TPU TOUKH,
3a/laHHble CBOMMU KoopauHatamu: A(1; 6;
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3), B(3;— 1;7) u C(— 4; 3; — 2). Haittu

KOOpAUHAThlI BEKTOPOB Zg, R u R‘)

AB={3-1;,-1-6;7—3}={2;-7;4}

AC={-4-1;,3-6;—2—3}

={-5,-3;-5}
BC={-4-3;3+1;-2-7}
={-7;4;,-9}

CxaJsipHOE MPOU3BEICHIE BEKTOPOB
a{xy; v1; 21} u b{xy; y,; Z,} BeIpaxaeTcs
bopmynoii:

C_i'l_;:xfxz T Y1 Y2+ 212

BBIUMCIIUTE CKAIAPHOE IPOM3BENCHUE
BeKTOpOB d{2;1; 6} u 5{3; 0; —1}

d-b=2-3+1-0+(=6)(~1)
=6+0+6=12

[leprieHAUKYIAPHOCTH BEKTOPOB:

A(x1; y1; 20U b (%25 V25 25);
i-b= 0;

X1 X2+ Y1 Yo+2z172,=0

[TeprieHauKynsApHbI 1 BeKTOphl d{2; 1; 6} 1

b{3;0; -1}

i-b=23+1-04+6-(-1)=6+0—6

=0

OTBeT: a

KonnuueapHocTh BEKTOPOB:

A(x1; y1; 20U b (%23 V25 25);

X1 _ V1 _ Z1
— = — = —, €CJIH KOOPAUHATHI BECKTOPOB HE
X2 Y2 Z2

PaBHBI HYJIIO.

38.,[[3‘{3. KOJIJII/IHeapHBI JIX BEKTOPBLI:
a) a{-5:3:-1} u b{-10; 6:-2};
b) ¢{-6;3;-1} u d{2; -9;3};

Pemenue.
a)
-5 3 -1
_—10 = 0,5; g = 0,5; _—2 = 0,5
[la, BEKTOPBI KOJUTMHEAPHBI
b)
-6 -3 1 -1 1
= L T

HCT, BCKTOPBI HC KOJIJIMHECAPHBI
OtBer: @) na b) wer

Kocunyc yria Mexay HeHYJIeBBIMA BEKTOPAMH
N -

BEKTOPOB d{X1; Y1; Z1} 1 b{xy; Y75 25}

BBIYHCIIIETCS IO (hopmyIie:

X1 Xyt Y1 Y2t+ 2123

Vi +yi 2 Vxd + i + 2

cosp =

Haiiti KOCUHYC yIila MeX/y BEKTOpaMu d =

(4;3;0' u b = {0; 12; 5}.

4-04+3-12+0-5

cosp =

B 36 36
V25-4/169 65

V4% 432 + 0% -V0% + 122 4 52

3aganus 1J151 CAMOCTOATEIbLHO padoThI

138



Bapuanr 1

Bapmuanr 2

1 | danbi BeKTOpHI 1 JlaHbI BEKTOPBI
3{2; —4; 3} u b{—3; 0,5; 1}. Haiinure 3{2; —4;3} u b{—3;0,5; 1}. Haiinute
KOOPIMHATHI KOOPIMHATHI
BekTopa a) ¢ =3+ b pekTopa @) ¢=3—Db
b)e=33-b b)ye=3+2b

2 | Mansl Bextopsl a{1; —2; 0}, 2 Jansl BekTopsl a{1; —2; 0},

b{3; —6;0} u &{0; —3; 4}. Haiiyure b{3; —6;0} u &{0; —3;4}. Haiinure
KOOPIMHATHI BEKTOpa P = 23 — %I; -c KOOPIIIHHaTEI BEKTOpa
p= 53 +b—2¢

3 | Haiigure 3HaYeHuss M 1 N, IpH KOTOPBIX | 3 Haiinure 3HaYeHnss M 1 N, IPH KOTOPBIX
BEKTOpa a U b KOJUTMHEAPHBI, €CITH BEKTOpa a U b KOJUIMHEAPHBI, €CITH
3{—4;m; 2} u b{2; —6;n}. 3{6;n; 1} u b{m; 16; 2}.

4 | Ha xakoM pacCTOSIHMM OT IJIOCKOCTH ( 4 Ha xakoM paccTostHUM OT MJIOCKOCTH (
xOy) Haxoautcs Touka A ( 2; -3 ; 5)? yOz) naxomutcsi Touka B (-3 ; 2 ; 4)?

5 | Ha xakoM paccTOssHUM OT Hayaia 5 Ha kakom paccTosiHMM OT Hadasa
KOOPJIMHAT HaXOIUThCS TOUKA KOOPJMHAT HaXOJIUThCS TOUKA
A(-3;4,0) B(3;0;-4)

6 Haiinnre koopAMHATHI CEpeINHBI 6 Halinure KoOpAnHATEI CEpEaUHBI
OTpEe3Ka, €CJIN €ro KOHIBI UMEIOT OTpe3Ka, €CIIH ero KOHIIBI UMEIOT
koopauHathl A (5 3;2), B (3;-1;-4) koopauHathl A (-3;2;-4), B (1;-4 ;2)

7 | Haiimute 1uHy BeKTOpa AB, ecin A ( |7 | Haiigure nmny BekTopa BA , ecnu A (-3;
53;2),B(3;-1;-4) 2;-4),B(1;-4;2)

8 | 3amucath KOOp/IMHATHI BeKTOpa &, ecnu | 8 3anucaTh KOOPJUHATHI BEKTOPA l;, ectu b
a=47-3k =57+ 37

9 | Haubi Touku A (2;-1;0);B(-3;2;1) |9 | Jauei Touku A (2;-1;0);B (-3 ;2;1);
; C(1;1;4). Haligure koopauHaThI C(1;1;4). Haitnure KoOOpAMHATHI TOUKU
To4kH D , ecin BEKTOPBI D, eciin BEKTOpBI AC u ﬁpaBHm.
ABuCD paBHBI.

10 | [aHBI TOYKH 10 | Jano Touka
A (x% y3—3y; —z%2 —2), A (x?; —6y +12; —12z — 40),
B(1;y>=3;11z+2)n B(4;y®—2y;z% +z) u AB{4;0; —2}.
ﬁ{l; 0; —30}. Haiitu X, Y, Z Haiitu X, Y, Z

11 | Manbi BeKTOp 11 | Janer Bextop d {2; —6;3} 1 b{-1;2;2}.

i{2; —6;3}ub{—1;2;2}
Haiigute a) |a| + |I;| b) |d + b|

Haiigure a) |a| — |B| b) |Ei — E|

INPAKTUYECKAS PABOTA Ne 58
Ha3panne npaxkrtuyeckoil padorbl: lcronbs3oBaHue KOOPAMHAT M BEKTOPOB MPU PEIIEHUH

MaTCMAaTUUCCKUX U MPUKIIAAHBIX 3a1a4.

Ienpr padorbl: Ha ocHOBaHMM 3HAHMMN, MOJYYEHHBIX INpPU HU3ydeHUM TeMbl «KoopanHaTel u

BCKTOPBID» HAYYHUTHCA PCIHIAThL CTAHAAPTHBIC 3aa4l Ha HAXOXKICHUC U ITIOCTPOCHUC.
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Pe3yabTarhi:
Dopmupyemovte 31emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IlpoBoguth u oOpaOaTbiBaTh pE3ylbTAaThl HCIBITAHUN CHUCTEM OTOIUICHUS,

BOJOCHAOXKEHUSI, KaHATM3AIMH U BOJOCTOKOB IPHU MCIIHITAHUSIX
memanpeomemnsie:. MPII 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, .MPP 02, MPP 09
npeomemnosie. 11P6 01, ITP6 06, ITP6 13, [TP614, TPy 16, I[TPy 18, TPy 19

3HAHMSA:

esab padoThi:
3Hanus:

— IlonsATue o BeKTOpE, €r0 KOOPAUHATAX.

— IlonsTHe 0 cKaIsIpPHOM NMPOU3BEICHUH BEKTOPOB, €r0 CBOMCTBAX.

YMEHHUA:

— Bpruucnenue paccTOSHUN MEXKy TOUKAMU.

— Bbluncnenue ckaiasipHOro Npou3BeACHHUS.
Xon padorhl:
3agaHus AJ151 CAMOCTOATEIbHOM padoThl
3agaua 1.
[TapanrroTucT omyckaeTcsi BEpTHKAIBHO BHU3 CO CKOPOCTHIO 4 M/c B Oe3BeTpeHHY0 roroay. C Kakoi
CKOPOCTBIO OH OyJIeT IBUTaThCS MPH FOPU3OHTAIBLHOM BETPE, CKOPOCTh KOTOPOTO OTHOCHUTEIIHHO
3eminu 3 M/c. Ha kakoe paccTosiHue OTHECET €ro OT MecTa MaJCHHUsI, €CITU OH CITYCKaeTCsl C BHICOTHI
2xkm?
Pabora nax 3axavei.

1. 3anuiieM 3aKOH CJI0KEHHSI CKOPOCTEH B BEKTOPHOM BHUJIE.
2. CnenaeM yepTex, IPOU3BES CI0KEHHE BEKTOPOB CKOPOCTEH.
3. HckoMBIN BEKTOp SIBJISETCS TUIOTEHY30M NPSIMOYTOJIBHOTO TpeyrojbHHKaA. [lo Teopeme

[Tugaropa BerunciIuM €€, Hal TEM CaMbIM MOJYJIb CKOPOCTH.

4. 3Has, YTO MpU NPSIMOJIMHEMHOM pPaBHOMEPHOM [BIKEHUM MOJYJb IEPEMELICHUS
IIPONOPLUOHAIIEH CKOPOCTH, COCTaBUM IIPOIIOPLIMIO U HAWIEM MOYJIb UCKOMOI'O ITEpEMELICHUS.
3agaua 2.

IIycts V- CKOPOCTh MaTe€pUaIbHON TOUKH, F- cuia, IEUCTBYIOIIAs Ha Hee. YeMy paBHa MOIHOCTb,
pa3BuBaeMasi CHJION F , €ciu m =5 H, m = 3,5 M/c; (77\13) = 450, (Jlna pelieHus 3a1a4u
ucnons3yercs popmyna W = |ﬁ' | * |l7| * cos FV)

3amaua 3.

-
Beranciuthk paboTy, KOTOPYIO HPOU3BOINT cua & = (6; 2), eclu ee TouKa IPHIOKEHHs, BHTasch
MPSIMOJTMHEIHO, TIepemeniaeTcs u3 nonoxenus A (-1; 3), B monoxxenue B (3; 4).

(Mmst perrennst 3aqa4un HCTIOAB3yeTcst hopmyna A = |I3 | * |§ | * cos FS)

3amaua 4.

MutieHp HaXOIUTCS OT JIyYHUKA HA paccTosHud S0M. MuieHb umeer GopMy KOHIIEHTPHUECKHUX
OKpykHOCTeH. [[lnamerp nenrpanpHoro kpyra 10 cM, TonmuHa kaxaoro konsia toxe 10 cm. Ctpena
BO BpeMs moJiete uMmeet ckopocth 50 M/c. [lyetr 6okoBoii BeTep co ckopocThio 0,8 m/c. [Tonmaget nm
cTpena B 1enb.? B Kako# Kpyr MOJDKEH LETUTCS CTPEIOK, YTOOBI MomacTh B AecaTky? Caenairte
YepTeX U PEeLInTe 3a7auy.
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3agaua 5.

CkopocTb J1oAKH OoTHOCUTENbHO TeueHus 10 m/c, ckopocth TeueHus 5 m/c. Iloxg kakum yriom K
OeperoBoil JIMHUU JOJDKEH JIOJOYHHUK BECTU JIOJKY, YTOOBI MONAacTh HA MPOTHUBOIOJIOXKHBIN Oeper
CTPOro0 MPOTUB TOTO MECTA, OT KOTOPOTo OH OTIUIbLI? CenanTe YepTex.

HHPAKTUYECKAS PABOTA Ne 59
Ha3panmne mnpakTuuyeckoii padoTbl: Onpedenenue B3AUMHO20 PACNONONCEHUS NPAMbBIX U
NJIOCKOCMell.
Heas padorbl: Ha ocHOBaHMM 3HAHMI, MOJTYYEHHBIX NPU HU3YYEHUH TEMbl O NapaJICIbHOCTH
MPSIMBIX U TJIOCKOCTEHN B TPOCTPAHCTBE HAYYUTHCS PeIllaTh CTaHAAPTHHIC 3aJa4l Ha ONpeIeNIeHHEe UX
B3alMHOI'0 PACIIOJIOKEHMSL.
PesyabTaTsi:

Dopmupyemovie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— IIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yNbTaThl HWCHBITAHUNW CHCTEM OTOIUICHHUS,
BOJOCHAOKEHUS, KaHAIM3AIMH U BOJAOCTOKOB MPHU UCTIBITAHUSIX
memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnosie: 11P6 01, I1P6 09, 1Py 14, ITPy 15, I1Py 16.
3HAHMS:
— IlonsTHe 0 B3aMMHOM PacCIoJIOKEHUHU MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTRE.
— OCHOBHBIE aKCMOMBI CTEPEOMETPHH.
yMmenusi: OnpezeneHue B3auMHOTO PacloIOKEHUS ABYX MPSIMBIX, IPSIMON U TUIOCKOCTH.
Xon pa0doThI:

B3aumHoe PACIIOJOKCHHUE IBYX IIPSAMBIX B IIPOCTPAHCTBE

Bce BO3MOXKHBIE CIy4Yal 63AUMHO20 PACROJIONCEHUA O6YX NPAMbBIX 6 NPOCMPAHCmEe
IIPEJCTaBICHbI B CIEAYIONIEH TabmuIe.

durypa Pucynox Omnpenesienue
JBe IpsIMbIE Ha3bIBAIOT
IBe nepecekarwwuecs nepecekawuwiuMuca npPAMbIMU,
npambvie r €CJIM OHU UMEIOT eIMHHCTBEHHYIO
/"
S 00IIYI0 TOUKY.

e MpSIMBIE HA3bIBAIOT
i napannenbHvIMuU npamovimu,
BE napannenvuble .
P €CIM OHM JIeaT B  OJHOM

npamole

IVIOCKOCTH 1 HE€ UMEIOT Oﬁll.llle

TOYEK

141



npamole

IBe ckpewusarowmuecs

Tl

-
i,

[Be [psIMbIE Ha3bIBAIOT
CKPeWUBaromuMuca npamvimu,
€CJIM He CYLIeCTBYeT IIJIOCKOCTH,
cojep:kauieid ode mpsiMble.

C MNEPCUUCIICHHBIMUA B Hpez[blz[ymeﬁ Ta6JII/IIIe CJIydadMH B3aUMHOI'O pacCIlOJIOKCHUA IBYX IIPSMBIX B

MPOCTPAHCTBE OJM3KO CBS3aHBI YTBEPIKIICHHSI, TPECTABICHHBIC B CIEAYIONICH TabHIIe.

Tun TBEPKIeHUA )
durypa Pucynox YTBep
(popmympoBka
AKkcuoma 0 npamou  auHUU,
3A0aHHOU 08YMA MOUKAMU
Be pasyInYHbIE
- Uepe3 [1Be  pasidyHble TOYKH
TOYKHU

mpoxoauT oOJHa MW TOJbKO O/Ha
npsamast JIMHUA.

[Ipsmass nuHuUA ©
TOYKA, HE JIeXKalas
Ha YTOW NMpAMOU

AKcuoma o napannenbHvIX RPAMBIX
Uepe3 TOYKY, He JIekKallyld Ha
NPSAMOi1, IPOXOJUT OAHA U TOJIbKO
0JIHA NpsiMas, NapajieJbHas 3TOU
IPSIMOIA.

JlBe
MepeceKaroImnecs
npsiMble

Teopema o njaockocmu,
onpeoensaemoii 08yms
nepecekanuuMuca nPAMbIMU

Uepes aBe  mepecekarouyecs
NpsiMble TIPOXOJUT OJHA M TOJIbKO
0JHA IJIOCKOCTh, cojiepkaiias ooe

OTH IIPAMBIC.

/Be mapamienbHbIE
HpsIMBIE

Teopema o naockocmu,
onpeoenaemou osymsa
napanienbHbIMu RPAMbIMU

UYepes aBe napaJiesbHble NPsIMbIe

OpoxXoauT OJAHa M TOJBKO OJHA
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IUIOCKOCTh, COJIepiKamias o0e 3TH

IIpsIMBIE.

Ilpusnak ckpewgusarowuxca npampix. Eciiv ogHa U3 IBYX NPSMBIX JISKUT HA IUIOCKOCTH, a Jpyras
npsiMasi TIEPeCceKaeT 3Ty IJIOCKOCTh B TOYKE, HE JISKAIIeH Ha MEPBOM MPSAMOW, TO ATH NPSMbIE
ckpenuBaroTces (puc.l).

i

.
n

Puc.1

Yenom Me.)fwy CKpewjuearoiumucsa npamobimMu HA3bIBAKOT YIoJl MCEKAY HCPCCCKAONIUMUCSH
OpAMBbIMH, COOTBCTCTBCHHO IAPAJUICIIbHBIMHA JaHHBIM CKPCIIUMBAOIINMCS ITPAMbBbIM (pI/IC 2)

Puc.2

Ha pucynke 2 u3o0paxkeHbl ckpenuBaroimecs npsimbie a u b. Tpsmas @' napamienbHa npsmMon a,
npsimast b' mapamiensaa npsmoii b. [Ipsmeie ' u b' mepecekarorcs. Yron ¢ u sSBIS€TCS YIIIOM MEXITY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU @ U D.

3anaua. B xkyoe ABCDA1B1C1D: naiitu yron mexay npsmeivu AB1 1 BCa.

Pemenne. [Tockonbky npsmas ABinepecekaer minockocts BB1C1 B Touke B1, koTOpas He nexuT Ha

npsimoit BC1, To o npu3HaKy cKkpenuBaromuxcs npsmeix npsimbie AB1 u BC1 ckpemuBaroTces (puc.
3).
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By

Puc.3

Jnst Toro, uroObl HaiiTh yron mexnay npsimbivu AB1 u BCi, mpoBenem B KyOe auaroHanb OOKOBOU

rpaan AD:1 u auaronans BepxHero ocHoBanus D1Bi1 (puc. 4).

Puc.4

ITo onpenenenuto yriia MeXy CKpeluBaomuMucs npsaMbiMu yroil D1AB1 u siBisieTcs yriiom Mexay
npsimbivu AB1 1 BCy. TTockonbky Tpeyronsauk AD1B1 paBHOCTOpOoHHNUH, yron D1AB:1 paBen 60°.

OTtBer. 60°.
3agauu AJ19 CaMOCTOSITEILHOTO PelIeHusI:

1. I[aH KY6 ABCDAlBlchl

Ormpeieny B3aUMHOE PACIIOIO0KEHNUE JTAHHBIX MPSMBIX

(napannenvHul, nepecekaruuecs, CKpeuwusaowuecs):

1) AB u ClDl
2) BC uAlB1
3) CDudD,

2. [Tupamuna SABCD nepeceuena minockoctsio KLM, mapannensHoit

OCHOBAHHIO

1. Kak pacnoyioxkeHsbl psiMbIE:

a) AS u SD?

0) AB u KL?

B) SD u LM?

2. Kak pacnosioeHsbl INIOCKOCTH:
a) ASD u DSC?
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6) ABD u ASD? /M\

3. ITpssmerie MN u AB napainensssl, npsmsie MP u AB __/ ' B. QA '
ckpemuBaromuecs. Haittu yron mexny npsmbivu MP u AB, ! -
eciu £PMN = 80°. e
5 A
B /
/
4. [Tpsimast EF He nexur B minockoctu > ©

kBaapara ABCD, Ho mapasiensHa CTOpoHe
kBagpara BC. Onpexnenu yron Mexxay npsMbIMA
EF u AD. g P

5. Han xy0 ABCDA1B1CD4. Onipenenut yron Mexmay e /

npsimeimu DA, u DCy

6. B mutockocty @ nexxuT npaBuiibHbIN TpeyronsHuk ABC. e

[IpoBenena menuana AD. Ilpsimas a pacnonokeHa BHE TUIOCKOCTH
TpeyrojbHUKa MapauieIbHO CTOPOHE

tpeyroibHuka BC. Paccuuraiite Benuunny yria mexay a u AD Ly M,

7. B ocnoBanum npsimoro napannenenunena KLMNK, L, M; N Ki : N,
poM6, onuH U3 yriaos kotoporo 60°. HaiiuTe BeM4UHY yria MexIy : KM
uK;L;

Hcnonp3ys naHHbIN Ky0 & Q

— 0

. OTIpEICTTUTE B3aUMHOE pacmojoxenue miockocreir BB1C1 u AA1D1

. napaienbHbI )
IepeCeKaroIInecs A 01

. HA30BUTE IIOCKOCTH napasuiensHyo A1B1C1

. ABC

DD1C1

A1D1D ' o

[\S)

A1B1C1 ¢ d/
BB1C1 \</*|/3 4 7
9. qepe:s TOYKY O, KOTOpas HaXOOUTCS MEXKAY

napaJiyiCJIbHbIMU IIJIOCKOCTAMU o U ﬁ, IIPOBEIICHEI IIPSIMBIC A U b, c
MEPpCCCKAIMNEC INIOCKOCTHU TAK, YTO TOUKHU AuB HaxoaAaTCA B D )

B IJIOCKOCTH @, // AN

a touku C u D - B imockoctu ff. AB=17 cm, DO=27 cm u AC=3-A0. Beruncnu: BD;CD
Croponsl M nepecekatoT napasuieiabHble IIOcKocTH f 1 o B Toukax C,D u A,B. Beruncnu
nuHy orpeska AB, eciu MA=14 cm, MC=20 cm u CD=58 cm.
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ITPAKTHYECKAS PABOTA Ne 60
HaszBanue mnpakruyeckoii padoTbl: [Ipumenenue npusHakos u CcEOUCME NAPANIEIbHbIX U
NepneHOUKYIAPHBIX NIOCKOCMEI.
Heap padorei: Ha ocHOBaHMHU 3HAHUI, MOJyYEHHBIX NPU U3YYEHUHM TEMBl O NApajUIEIbHOCTU U
MEPIEHIUKYIISIPHOCTH IJIOCKOCTEW HAYYUTHCS PEIIATh CTAaHIaPTHBIC 3a1a4H.
Pe3yabTarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— IIK 1.3. IlpoBomuth u o0OpaOaTbiBaTh pE3yibTaThl HCIBITAHUNH CUCTEM OTOILJICHHUS,
BOJIOCHAOKEHUS, KaHAIM3AIMHU U BOJAOCTOKOB IPHU UCTIBITAHUSIX
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, I1PG 09, TPy 14, ITPy 15, I1Py 16.
3HAHHUA:
— IlonsATHEe 0 B3aMMHOM pacnoJIOKEHUU IIOCKOCTEN B MPOCTPAHCTBE.
— OCHOBHBIE AKCMOMBI CTEPEOMETPHH.
yMeHus: OnpeneneHue B3aMMHOTO paclioloKeHUs IITOCKOCTEH.
Xoa padoTbI:

JIBe TUIOCKOCTH B MPOCTPAHCTBE MOTYT OBITh MapajUIebHBIMH HJIM MOTYT MEpeceKaThCs, Kak
MOKAa3aHo B CIEAYIoUIei Tabnuie.

®urypa Pucynoxk Onpenenenne

I[Be IIJIOCKOCTH HA3bIBAIOT
nepecexkarouwiumuca, €Ciini OHU
HE COBIIAAAal0T, 1 Y HUX €CTh

BE
A o0mme Touku. B ciyuae,
nepecekarowjuecs
KOTI'/1a JIB€ TIOCKOCTH
njaockocmu

MEPECCKANOTCA, MEPECCUCHUEM
3THUX IUIOCKOCTEH SIBJIsSIeTCS
npsaMasi JINHUA.
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[Be napannenvuoie
niaockocmu

JIBe MIOCKOCTH HA3BIBAIOT
napanienbHblMu, €CIIM OHU He
MMeEIOT 00X TOYEK.

IIpu3Haku napa/ieJibHOCTH ABYX IJIOCKOCTeM

Ilepewiit npuznax napannenvnocmu 08yx njiocKkocmei.
Ecnu nBe nepecekaroniyecs npsiMble, JIexkKaniue B OTHON

K IUIOCKOCTH, COOTBETCTBEHHO  IapauICIbHBI  JBYM
b NPSAMBIM, JIKAIMM B JPYrod INIOCKOCTH, TO Takue
a e IUIOCKOCTH TTapaslIeIbHBbI.
Puc.1
d
& c b
o Bmopoii npuznaxk napannensnocmu
osyx niaockocmei. Eciu 1Be
nepeceKaroInecs npsIMBIE, JISKAIINUE B OJJHOM MJIIOCKOCTH,
napasuieIIbHbI JPYTO# IIOCKOCTH, TO TaKUE TNIOCKOCTH
napajuiesbHbl. p Puc.2
durypa Pucynok CaoiicTBO

Tpu napa’uieiibHble njiocKocmu

[T;mockocTy monapHo
He MepeceKarTCs.
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/lee napannenvusle niockocmu,
nepeceuénnbvie mpemoeil
nA0CKOCMbIO

7/

IIpsimble, 10 KOTOPBIM
TPEThS IIJIOCKOCTh
IIEPECEKACT ABE
[apajuIeIbHbIC
IJIOCKOCTH,
NapajjiebHbI.

Tpemwbsa nnockocmeo
napannenvHa TUHUU
nepeceuenus nepevlx 08yx
niaockocmeit

/

IIpsiMble, 1O KOTOPHIM
MePEeCeKarOTCs KaXKIble
JIBE TUIOCKOCTH,
napajjie/bHbl.

Tpemwa nnockocms nepecexaem
JIUHUIO nepeceyeHus nepevix
08yx niaockocmeil

Bce tpu muiockoctr
UMEIOT eITHHCTBEHHYIO
0011y 10 TOUKY (Ha
pHCYHKE - 3TO TOYKa S)

Tpemwbsa nnockocms npoxooum
yepes NUHUIO nepeceyenus
nepevix 08yx niocKocmeil

4
L
=

,

Bce Tpu miockoctu
HMEKT 001y 10
NpSIMY 10

Bsaumnoepacnww:»cenue mpex naockocmeii 6 npocmpancmee

TpH MIOCKOCTH B MPOCTPAHCTBE MOTYT PAcIoJiaraThCsl TaK M TOJBKO TaK, KaK IOKa3aHO B
clenyromen Tabmure.
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NEPNEHUKYJISIPHOCTD
IVIOCKOCTEM

JIBe IUIOCKOCTH HA3bIBAIOTCS IEPIICHIMKYISIPHBIMU,
€CJIHA YTOoJI MEXIY HUMH IPSIMOii.

Teopema. (/1Ipuznak

nepneHOUKYIAPHOCIU 08yx

nnockocmeti) ECU MIOCKOCTh

MPOXOMUT  4Yepe3  TMpAMYIO,

NEPICHIUKYJSIPHYIO  ApYroi

TUIOCKOCTH, TO 3TH IUIOCKOCTH

MIEPTICHNKYIISIPHEL. “ l
Teopema 2
Ecnu aBe mIOCKOCTM B3aMMHO NEPHNEHIMKYJSAPHBI, TO MpsMas, MPOBEICHHAs B OJHOU
IJIOCKOCTH MNEPNEHJIUKYJISAPHO K JIMHUM TEPECEUYEHHUs IUIOCKOCTEH, MEPIEHAUKYISpHA K

JIPYTrOH TUIOCKOCTH.

Canenctue 1

Ecnu w3 TOYkM OOHOM M3 JABYX B3aUMHO MEPHEHAUKYISIPHBIX IJIOCKOCTEH MpOBEACH
MEePHEHIUKYISP K APYroi INIOCKOCTH, TO OH MPUHAIEKHUT MEPBOM MIOCKOCTH.

CrnencrBue 2

Ecnmu nBe TUIOCKOCTH, TEPIEHANKYJISPHBIE K TPETheW TUIOCKOCTH, IMEPECEKAIOTCs, TO UX
JIMHUS [IEPECEUECHUS €CTh IEPIEHAUKYJIISAP K 9TOU MIOCKOCTH.

3az[alm AJI CaMOCTOATEC/IBHOI'O PeIICHUSA
IIpu3sak napaiieIbHOCTH NI0cKocTel. CBOHCTBA MApaAIeIbHBIX IVIOCKOCTeH.

OKAIANTS NAPARICABROCHIs tockocmeit ABC u A B, Hnoexoemu a u 3 napametbis,
uipe P
1 2 1 2
& B 8 Jano: b Jlano
7 ' allb MPAMBIC ¢ W
A Il
C Jokasars: | 4G iy b nepecexa-
(A A~ AB, | 107TCA B
o Toxe O.
Hoxawsarn
R 8 A 8 A(n. N AR AB,
c 7 N
c Jlanmo: A4, C\Bn CCB08 A gl flano
., " o ¥ - . "y ane A A
Hlano: AA, || BB, | CCy, AA=BB,=CC, | MPpAICIOrPaMmm \ allblie N A”'“ /‘ln.‘.
3 4 ' ) Jlokasary: AC|AC,,
B A VIBC = Jlokaar:
0 /7 . — LB ‘B B/ BC| B,C,
i , v b \ e
' I J/ .
' d \ ‘g c \ G
o, f——Xc ’ﬁ\ W 2 A,
A \ —
(By'n, ~ S & D 5 Jano:anh |6 Jlano: nps-
154 y » cRpenn- M Mmeanb
AW Ve R BHOHIEEN nepecexi-
Jlano: ABCD ~ npocTpancrneninii - ST 'l'lp'"“‘f"' ' ] nm;: “""m")
Jlana: ABDC,DBAL - ky0 HETLIPEXYTOAMINK PREGTY: '\ N9 AN~
npAMme AR [“T s MB~12
6 — w A8, /]( B Hatow
5 /( B & / CRpennma- : AN AB MBw
/ '\ ounCN, a BA,
7
b Jlano: npa- Jlano: npa-
w_ Mbleanb Mulea b
A~ " E/ nepecexa- nepeceKi-
¢ ) A HOTCH B TOM- HOTCR B TOM-
. xe O, xe M.
?;:):Aﬁ(ﬁb':lepammmuu ) 0. - Habmm: IS
Jlano: Touxa C aeKNT BHE - | o :T‘ DB, B = DO, : O v/ A 7 ABw o8, MBC
nnockocTH napasacaorpassa ABCD 4 '\ Nt 8 .G
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IlepnesAHRYISAPHOCTD MJIOCKOCTEH.
Touka M pexcum sne niockocmie ABC TTnockocmu a u ff nepnenduxysapis.
1 2 1 2
E F
M M ‘ﬁ

L :
C

As

A D B A 15 a A /

Jlawo: ABCD - npamoyroasimx. [1ps- A o - o
An0: ToMKN A 1 B npenasexar
hoslad rgpnrnnuuynupm "“ucmf"' JIOKEIATH NEPNEHANKY IAPHOCTH Jaro: ABCD w BCFE — npamoyrons- | maocxoctss & i f coomnercrneino
ABC. Jloxasams nepneHanky npHoCTs _ 3
" 3 ockoetTel AMC w DMB HUK. Hlalfrn paccTominie Mexay AB 9.
naocxkocTel AMEB uw MCB . > L,
npamoit BC n mnockocTiio ADF Haitru AB.

3 Kl

=t

Jlano: rouxun A w B npuyamtenar Jano: Tousu A w B npurascxar

g::;::.iﬁ.;,::?f:ﬁ:;:& Jokasirh NeRNERANKYANPHOCTS UTOCKOCTAM € W [} COOTBETCTHEHNO. RACCEOCTH @, 8 TONKM Cub-
1) AMC w ABC, 2) AMC w BMD rockocte AMD w ABC AB,~9, unocxocn.tB AB | C,\D,.
= Haitru AB. Haiiru AC
5 6 5
e
B 5 M i " o
| Al a ABCD - npsmoyroasHmux.

MNaoexoctu AMB u DNC nep

A L A a3 NERANKYANPHB NNOCKOCTH
T I A C 13, ABC

Jlano: NPAMAn @ - AMHNK NEPECCHCHIN z 8 c Haftri MN.
NEPRCHAKY ARPHBIX IAocKocTed o u f3, | Jlano: inockocTi AMB w BMC nep-
Tpasan b npisasnexit naockocTn j | IEHANKYADHE UIOCKOCTH ABC

W NEPIICHANKY AAPIA NPAMON @ Jlokmare: npaman M8 nepnenue
Jloxasas: b L a. Kynspia nnockoetin ABC 9

IMPAKTUYECKAS PABOTA Ne 61
Ha3Banue npakTudeckoii padorsl: [lepnenouxynap u HaKIOHHAsA K NAOCKOCTU.
Ienp padorel: Ha ocHOBaHMM 3HAHWM, MOJYYEHHBIX NPU U3YYEHUHM TEMBI O MEPIEHAUKYISPE U
HAKJIOHHON HaY4YHUTbhCS PEIATh CTAHIAPTHHIE 3a4a4u.

Pe3yabTarsl:

Dopmupyemvie 3nemenmul IIK (npogpeccuonanvno opuenmuposannoe cooeprcanue):
— IIK 1.3. IlpoBogutb u 00paOaTbiBaTh pe3yibTaThl MCIBITAHUNH CUCTEM OTOIJICHMS,
BOJOCHAOKEHUS, KaHATM3AIH U BOJOCTOKOB MPHU UCTIBITAHUSIX
memanpeomemnste. MPIT 01, MPII 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, T1Py 16.
3HAHHUSA:
— TlonsiTHe 0 EpNIEHANKYIISPE U HAKIOHHOM.
— Teopema o Tpex nepneHIUKYIIpax.
yMeHus: Brruncnenue JIMHBI NEPIEHANKYIIAPA, HAKIIOHHOW U MPOEKIINH.
Xox padoThI:
Ilepnenoukynap u nakionnas
HaxkJioHHO#M, TPOBEICHHOW M3 JaHHON TOYKH K JAHHOM TIJIOCKOCTH, Ha3bIBACTCS JIO00H OTPE30K,

COCIUHSIIONIUN JTaHHYI0O TOYKY C TOYKOH IUIOCKOCTH, HE SBISIOMIMICS TMEPHEHIUKYISIPOM K
IUIOCKOCTH.

KOHCI_I OTpC3Ka, JIeXKaIlui B IIJIOCKOCTH, HAa3bIBACTCsA OCHOBAHHEM HAKJIOHHOIA.
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AN
=

(04

AB - HakioHHas1. B - ocHOBaHME HaKJIOHHOM.

IepneHAUKYJIAPOM, NPOBEACHHBIM M3 JIAHHOM TOYKM K JAHHOW IUIOCKOCTH, Ha3bIBAECTCS
OTPE30K, COCOUHSIOIIMKA JAHHYHO TOYKY C TOYKOM IUIOCKOCTM M JEXalluid Ha NPsSMOH,
MEPIECHANKYIISIPHOMN TIJIOCKOCTH.

Konen atoro orpeska, nexaiuii B JI0CKOCTH, HA3bIBAETCSI OCHOBAHHMEM IePIeHAUKYIAPA.

A
AC -
MEPIEeHIUKYIIAP.
CL \B C - ocHOBauue
MePIEHIUKYIISIPA.

X

PaccTositHuem OoT TOUKM 70 MIIOCKOCTH HA3bIBACTCS JJIMHA MEPIEHIUKYJIIAPA, POBEICHHOTO U3
3TO# TOYKH K MIOCKOCTH.

OTpe30K, COeANHSIOMINNA OCHOBAHUS NEPIEHANKYIISIPA U HAKIIOHHON, IPOBEJICHHBIX U3 OJIHOMI
Y TOM K€ TOYKH, HA3bIBAECTCS MPOCKLIMEN HAKIIOHHOM.

A
CB - npoexnus

HakJIOHHOHI AB Ha
i ILIOCKOCTH A.
2 B TpeyroabHUK

X ABC npsMOyToJIbHBII.

Yriaom Mex1y HAaKJIOHHOW M IJIOCKOCTBIO HA3bIBAETCS YroJ MEXAY 3TOM HAKIOHHOW U €€
MPOEKIMEN HA IIOCKOCTb.
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<CBA - yrox

MEX1y HakJIoHHOU AB

o

" IJIOCKOCTBIO .

Ecnu U3 gaHHOM TOYKHM K JaHHOW IUIOCKOCTH MPOBECTH HECKOJIBKO HAKIOHHBIX, TO OOJbIICH

HaKJIOHHOM COOTBETCTBYET OOJIbIIAsI TPOCKITHSI.

(04

Ecmu AD > AB,
to DC > BC

<DAB - yron mexnay HakioHHbIME <DCB - yron Mexay npoekuusMu

Otpesok DB - paccrosinue Mexay OCHOBAaHUSMH HAKJIOHHBIX.

Teopema o mpex nepnenouKyapax

Ecmu npsmMasd, NpoBCACHHAA Ha IJIOCKOCTH Y€pPE3 OCHOBAHUC HaKHOHHOﬁ, NEpNCHAUKYIIIpHA

€C IMMPOCKINH, TO OHA MEPIICHAUKYIJIApHA U caMOM HaKJIOHHOM.

C
\\
E 3
a / . 7
, B A/ \\ a /
,/'I (X
4L AB alABBCLBA}=alCA

CnpaBe;[nHBa TaKXC o6paTHa${ TeOpCMa:

Eciu npsaMasg Ha IIJIOCKOCTH NEPHICHAUKYIISIPHA HaKHOHHOﬁ, TO OHa MHNCPICHIAUKYJISIpHA U

MMPpOCKINHU HaKJIOHHOM.
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\\. C A\\
N = s
B-j—é)A
: /X
aLAC al ACBCLBA}=alBA

3agauu AJ15 CAaMOCTOSITEILHOTO PelIeHusI:
1. [Tpsimast @ mepecekaet miIockocTh ff B Touke C, u 00paszyeT ¢ miockocThio yron 60°. P€Ea,
touka R - mpoekius Touku P Ha miockocts . RC=7 cm. Haitnure PC.

2. K mnockocTtu a npoBeeHa HaKJIOHHAs, JJIMHA KOTOPOM paBHa 17 cM, MPOEKIUs HAaKIOHHON
paBHa 8 cM. Ha kakoM paccTOSIHUM OT IUIOCKOCTH HAaXOAMTCS TOYKa, U3 KOTOPOM IpoBeaeHa
HaKJIOHHasA?

3. K miockoctu o ipoBezieHa HakionHast AB (A€a). [linHa HaKJIIOHHOM paBHA 24 ¢M, HAKJIOHHAS
C TUIOCKOCTBIO 0Opasyer yron 60°. Beruucinure, Ha KaKOM PacCTOSHUH OT IJIOCKOCTH HaXOIHUTCS
To4Ka B.

4. Haxnonnass AD ¢ mnockocteio o oOpasyer yron 30°, a D

HakionHas DC ¢ mockocThio a oOpasyer yron 45°. Jlnuna
neprnenaukyinsapa DB paBHa 19 cM. Beiuuciure nnuHbsl o0eux
HAKJIOHHBIX.

5. Jlnuna otpeska VB pasna 20 m. OH mepecekaeT mIockocTs - B
B Touke O. PaccrosiHme OT KOHIIOB OTpe3ka 0 IUIOCKOCTH
COOTBETCTBEHHO paBHBI 8 M m 2 M. Haifmure oCTpbIi yrou,
KOTOPBIN 00pazyeT oTpe3ok VB ¢ miockocThio.

6. PaBHoOenpennsiii TpeyrosbHUK ABE Haxomutcs B IMIOCKOCTH 0. BOKOBBIE CTOPOHBI
tpeyronpauka ABE paBubl mo 10 cMm, a cropona ocHoBanusi AE = 12 cm. K 310t mmockocTu
npoBesieHbl TiepreHuKyisip CB, koroperii paBen 6 cm, u HakinonHeie CA m CE. Berawmciure
paccrosinue ot Touku C 10 cTopoHsl TpeyrosibHuka AE.

7. JIByrpansblii yron paseH 45°. Ha ogHO# rpanu ABYrpaHHOTO yIiia lJaHa Touka B, paccrosiHue
OT KOTopoi 1o pebOpa paBHO 22 cM. Uemy paBHO pacCTOSHHE OT TOYKH B 110 BTOpOW TpaHuU
JBYTPaHHOTO yriia?

8. IByrpannsiii yron paBeH 120°. BHyrpm ero mana Touka A, KoTopas HaxOgUTCS Ha
paccrosHun 36 cM oT obeux rpaHeld yria. Yemy paBHO paccTOsiHHME OT TOYKHM A 10 pebpa
IBYTPaHHOIO yria?

153



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 5 3. ADL(ABC). IIpsmsie DM u BC 6yoym B

nepnenouxynapuoimu, eciu AM oyoem...

1) GuiccekTpHCOii; C

2) MeIMaHOM; W

3) BBICOTOIA. B

4. ABCD - npsimoyzonvrux, ACNBD=O0.
SOLAC, SOLBD. Tocoa yeon mexcoy npsmoit CS u nnockocmoio (ABC) - amo yeon mescdy npsmoti CS u...
1)CD 2)0C; 3)BD.

5. ABCA,u B4, C; - mpaBmibHas TpeyronbHas npusma. Z(B Cy (AA1B,))=...
1) 2B C,B;

2) £ B CiM;

3)« C{BM.

6. Touxa M pasnoyoanena om eepuiun mpeyeonvruxa ABC. Toeoa npoexyus

mouku M na nnockocmu C ecmb mouka nepeceyeHus. ..

1) BBICOT TPEYTOJIBHHUKA,;

2) OHCCEKTPHC YITIOB TPEYTOJIbHUKA;

3) Cepe/IMHHBIX TIEPIICHMKYIIPOB K CTOPOHAM TPEYTOJIbHHUKA.

7. B mpeyeonvnuxe ABC AM - meduana, AD - 6uccexkmpuca, AH- evicoma.
AF 1 (ABC). Toeoa paccmosmue om mouku F oo npsmou BC- smo onuna

F ompesKa... B A

1)FM; 2)FD; 3)FH. M
\ 8. ABCD - napanrenozpavmn, ACNBD = 0. FOL Pu%c
B (ABC). FO - paccmosnue om mouxu F 0o npsamoii AC. Toecoa ABCD ne mosicem
"V OvImb...
A .
A D 1) mpsamoyromsHHEKOM;
2) poMOOM;
3) KBa/IpaToM.
9. A ABC. FKL AC, FNL BC, FK=FN. FOL (ABC), OeECM. Tozoa
CM-...
1) GuccexTpuca;
2) MeaHa,;
3) BbIcOTA.
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Bapuanr 2
1. Touxa M pasnoyoanena om eepuiun mpeyzonvhuxa ABC. Toeoa npoexyust mouku M na niockocmo ABC
ecmo...
1) Touka nepeceueHus BICOT;
2) uentp onucanHoi okojo A ABC okpykHOCTH;
3) uentp BnucanHoi B A.ABC oxpyXHOCTH.
2. ABCD - napannenoepamm. BFL (ABC). CF -paccmosinue om F 0o
npsamou CD. Tocoa ABCD ne mooicem 6vime...
1) pombowm;

F
B C
A D
2) KBaIpaToM; F
3) NpsIMOYTOJIbHUKOM. :
3. B mpeyzonvnuke ABC AM-meouana, AD - buccekmpuca, AH- evicoma.
Tocoa paccmosanue om mouxu F 0o npsamou BC pasno onune ompeska... A B
1) FM;
2) FD; CD
3) FN. H
3) FH. M

4. Touxka M pasnoyoanena om cmopon AB u AC mpeyzonvuuxa

ABC Toeoa npoexyus mouxu M na niockocmo ABC nescum
HA NPAMOU, COOePHCAUYel. ..
1) OGuccexrpucy yrina A tpeyronsauka ABC;

2) meauany, npoBeaéHHylo k cropone BC tpeyronbauka ABC A
3) BBICOTY, IPOBEAEHHYIO U3 BepIIuHbl A TpeyroyibHuka ABC

5. ABCA U B4, C; - mpaBuiibHAs TPEYTOJIbHAS TTPU3MA.
£(B Cy (AA1By))=...
1) £B CyB;
2) £ B C,M;
3)2« C,BM.
6. Touxa M pasnoyoanena om eepuun mpeyeonvruxa ABC. Toeoa npoexyus mouxu M na niockocmu C ecmu
MOYKA NepeceteHusL. .
1) BBICOT TPEYTOJIbHUKA,; F
2) OUCCEKTPUC YIIIOB TPEYrOJIbHUKA;
3) CEPEeIMHHBIX MEPICHIMKYIISIPOB K CTOPOHAM TPEYTOJIbHHKA.
7. B mpeyeononuxe ABC AM - meouana, AD - buccexmpuca, AH- eévicoma. AF 5
1 (ABC). Toeoa paccmosinue om mouku F 0o npsimoti BC- smo onuna ompeska...
1)FM; 2)FD; 3)FH. Min
8.BFL (ABC). IIpsimbie CD u CF ne 6yoym nepnenouxynsprvimu, ecau ABCD F
byoem...
1) TpSIMOYTOJIEHUKOM;
2) pombom;
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3) KBagpaToM.
9. ADL(ABC). IIpsimbie DM u BC 6yoym nepnenouxynspuvimu, eciu AM
byoem...
1) OuCCEKTPHUCOIL; c
2) MeauaHoi; W
3) BBICOTOIA. M

B

MPAKTUYECKAS PABOTA Ne 62
Ha3zBanue npakTuueckoii padorbl: Onpedenenue paccmoanuil Mexicoy nPAMuIMU U NIOCKOCHAMU.
Buiyucnenue 08yepanHuix yenos.
Lenabp padoThbI: HAYYUTHCS OMPEICNIATH MEPY IBYTPaHHBIX YIIIOB, PACCTOSIHHUH OT TPSIMOW 0
TJIOCKOCTH M MEXKAY TUIOCKOCTSIMH.

Pe3syabrarsi:

Dopmupyemuie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguts u oOpaOaTeiBaTh pe3yJibTaThl HCHBITAHUNW CHCTEM OTOIUICHUS,

BOJOCHAOKEHUS, KaHAIM3AIMHA U BOJAOCTOKOB MPHU UCTIBITAHUSIX
memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09
npeomemnsie: 11P6 01, I1P6 09, 1Py 14, ITPy 15, I1Py 16.

3HAHHUSA:

[ToHsiTHE O PaCCTOSHUU OT TOUKH JI0 IIJIOCKOCTH;

— IlonsaTue o paccTossHUM MEXy NMApaLIEIbHBIMU MIJIOCKOCTSIMU;

— IlonsATHe 0 paccTOSSHUM MEXAY MPSMOUN U NapaIlIEIbHON €1 MIIOCKOCTBIO;

— IloHATHE 0 pacCTOSHUU MEXY CKPEIIMBAIOIIMMHUCS MPSMBIMU;

— IlonsATHE O NBYrpaHHOM yTJIE.

YMEHHUA:

— Beoluucnenue pacctossHUNA MEXKIY MPSMBIMU U TIIIOCKOCTSIMHU.

— IlocTpoeHune IMHENHOTO yIila JJIsl COOTBETCTBYIOIIErO JBYTPAHHOTO.
Xoa padoThi:
PaccrosiHueM OT TOYKHM 10 IPsIMOM HA3bIBAIOT JJIMHY NEPHEHANKYISIPA NPOBEAEHHOTO U3 JaHHOU
TOYKM K JaHHOM mnpsiMoi. Beap aiMHA 3TOro mMNeprneHIMKYJsApa HaWUMEHbIIas Cpeau JIUH
BCEBO3MOKHBIX OTPE3KOB, MMPOBEIEHHBIX U3 JAHHON TOYKHU K TAHHON PSIMOM.
PaccmoTpuM ciydail TOUKHU U TIIIOCKOCTH.
[ToHATHO, YTO €CJIM TOYKA JIEKUT B IUIOCKOCTH, TO PAaCCTOSIHUE MEX/1y HUMHU PaBHO HYIIO. YTo ke Ha
CUET CIIy4asi, KOT/1a TOYKa He JIEKUT B IJIOCKOCTU?
HTak, TOUKY € MIOCKOCTHIO MOXKHO COSIMHUTH Pa3InYHbIMU criocodamu. Ho cpenin Bcex BO3MOKHBIX
MPOBEAEHHBIX OTPE3KOB MOXHO BBIIECIMTH OAMH OCOOCHHBIM. TOT, KOTOPBIH MEPIEHAUKYIAPEH K
JTAHHOM INIOCKOCTH.
JlaBaiiTe pacCMOTPUM OTPE30K NEPIEHANKYIISPHBIN K MIOCKOCTH U JIFOOOH M3 OCTaBIIUXCS.
Ecnu coeguHUTh TOYKM MepeceyeHusl JaHHBIX OTPE3KOB C IJIOCKOCTBIO, TO TEM CaMbIM MOJIYyYUM
TPEYTroJbHUK, IPUYEM OH OY/ET ABIATHCS MPSIMOYTOJIBHBIM.
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OCHOBAHUE HAKIOHHOU

e e e e e s o i s e

JIeHCTBUTENBHO, €CIIU IpsAMas NEepHEHANKYIIAPHA K INIOCKOCTH, TO OHA MEePHEeHIUKYIISIpHA K 000
MPSIMOM U3 3TOM MIIOCKOCTH.
AH Ha3bIBalOT NMepPNEeHANKYJSIPOM, NPOBEAEHHBIM U3 TOYKM A K IUIOCKOCTH O, a Touky H —
OCHOBAaHMeEM IepHeHAUuKYJIsipa.
Otpe3ok AM HazbIBal0 HAKJIOHHOM K IVIOCKOCTH, a3 TOUKY M — OCHOBaHHEM HAKJIOHHOM.
Otpe3ok HM HazbIBaloT npoeknueil HAaKJIOHHOM Ha MIOCKOCTH d.
IToHATHO, YTO TUIIOTEHY3a BCerzia JJIMHHEE J000ro U3 KareToB. Torzna MoeM clies1aTh BBIBOA, YTO
NEePIEHANKYIISAp, MPOBEIEHHBIM W3 JaHHOW TOYKM K IJIOCKOCTH, MEHbIE JIF0OOH HaKJIOHHOH,
MPOBEAEHHOM U3 TOU K€ TOUKH K ITOU IJIOCKOCTH.
Tem camMbIM MOKHO YTBEP)KIaTh, YTO PACCTOSIHUEM OT TOYKU A 10 IUIOCKOCTH O SBJIAETCS IJIMHA
NIEPIEHIUKYIIAPA, IPOBEAEHHOIO U3 TOUKU A K INIOCKOCTH Q.
Paccmosanue medxcdy napannenvHulMu nIOCKOCMAMU:
PaccmoTpum mapasuienbHbIe TUIOCKOCTH oL M 3. B IIIOCKOCTH 0 OTMETUM JIBE MIPOU3BOJIBHBIC TOYKH A
u B. U npoBeném neprneHuKymnspel U3 3TUX TOUEK K MIIOCKOCTH 3.

|

|
|
A \ B

=

Mp1 nosyunnu otpe3ku AA1 u BB1. Kaxxplii 13 HUX nepHeHInKyIsIpeH MI0CKOCTH 3, a 3HauuT, AA1
napajuienabHo BBa.

MoXHO cKa3aTb, 4TO €CIU [JB€ IUIOCKOCTU IapajuIelIbHBI, TO BCE€ TOYKU OJHOM IIIIOCKOCTH
PaBHOYIAJIEHBI OT APYIOU INIOCKOCTH.

Paccmosinue om npouzeonbHOU mouKy 0OHOU U3 NAPANNENbHbIX NIOCKOCHEN 00 Opy2oll NIOCKOCHU
HA3b186AEMCA PACCMOSHUEM MeNCOY NaAPANLelbHbIMU NIOCKOCMAMU.

XOpomuM MPUMEPOM MOKET CITYKUTh PACCTOSIHUE MEXKAY IIJIOCKOCTSIMU I0JIA U ITOTOJIKA KOMHATHI.
Bce Toukn moTosika HaXOAATCSA Ha OJMHAKOBOM PACCTOSIHUM OT I10J1a, 3TO PACCTOSHUE U SIBIIAETCA
BBICOTOM KOMHATBI.
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| 651COMA KOMHAMbI

Paccmosnue mescoy npamoti u napannienvroil el n10CKOCMbIO
B nanHOM ciydyae Ha mpsIMOW HYXKHO BBIOpaTh HEKOTOPYIO TOYKY M MPOBECTH MEPHEHAUKYISIP K
IJIOCKOCTH. Bellb MOHATHO, UTO BCE TOYKHU NPSAMON PABHOYJAJIEHBI OT JAHHOM MJIIOCKOCTH.

a A

- — — — —3
—1
o — ——t
.

a H
TaKI/IM 06pa30M, paccmwmue om np0u380ﬂbH0ﬁ mou4kKu I’lpﬂMOZZ 00 niockocmu Has3vieaemcs
paccmosiHuem mexncoy npAMoU U napaiieibHol el RI0CKOCMbIO.
lse ckpewusarowuecs npsamvie
T.K. uepe3 oHy U3 CKPEIMBAOIINXCS MPSIMBIX MOYKHO IMPOBECTHU IUNIOCKOCTh NAapAJIEIbHYIO IPYroi

NpsIMON U IPUTOM TOJIBKO OAHY. A OIpelielIeHHE PacCTOSTHUS MEX]y NMPSAMOM U MIOCKOCTBIO HaM
YK€ U3BECTHO.

Toraa MOXKHO CKa3aTh, YTO pACCMOSHUE MeHCOY OOHOU U3 CKPEUUBAIOWUXCS NPAMBIX U NIIOCKOCHbIO,
npoxooawjeti uepe3 Opy2yl0 NPAMYIO NAPANIENIbHO NEpeoll, HA3bIBACMCS PACCMOSHUEM MeHCOY
CKPeWUBarouUMUCS NPAMBIMU.

3axa4a. 13 HeKOTOPOH TOYKH ITOCKOCTH IIPOBEIeHEI 1B HAKTOHHBIE. [{OKa3aTh, 4T0:
a) €C7TH HAKJIOHHBIE PABHEL TO PABHbI H HX IIPOEKIIHH;

) ec/1H MPOSKLHH HaKTOHHAIX PABHEL, TO PABHBI H HAKTOHHBIE;

B) €CJIH HaKIOHHEIE He PABHBL, TO 5OIbIIas HAKTOHHAA HMeeT GOIBIIYIO IPOEKIIHIO.

JlokazaTenbCTBO.
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a) A AM, = AM,
AH — obumit karer
= AAHM,; = AAHM,
(10 KareTy M ruroTeHyse)

@y HM, = HM,
M H M/

0) A HM, = HM,
AH — obmmit karer
= AAHM, = AAHM,
(1o ABYM Kareram)

a AM] = AM‘!
My 1 M/

B) AM, > AM,

M,

I.HM; < HM,
AM, > AM, 1?

2.HM, % HM,
AM, = AM, ?

3.HM, > HM,

Yro u TpeboBanoch 10Ka3aTh.
3apaua. AO - neprneHauKymsip K miockoct o, AB=AC HakJIOHHBIE K TUIOCKOCTH OL.
Z0AB=£/BAC=60°, AO=1,5 cm. HaiiTu paccTosiHre MEXAYy OCHOBAaHUSIMU HaKJIOHHBIX.

Pemenue.

1. AABC:

<A =60° AB = AC

AABC — paBuoOepeHHbli

¢B =2 =B = g0

= AABC — npasuibhbiii (BC = AB = AC)
2. AAOB(npsMoyrosnbHblii):

LA =60° = «B =30°

a A0=§AB = AB = 240
C AB=2:15=3cm
3.BC = AB =3 cMm
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OTtBer. 3 oM.

Jleyzpannwtii yeon
JIByrpanHbIM yIJIOM Ha3blBaeTcsi puUrypa, oOpa3oBaHHas NPSIMON a U JIBYMSI MOJIYIUIOCKOCTSIMH C
oO1iei rpaHuiiet a, He MPUHAJISKAITUMH OJHON TIOCKOCTH.

[Tomymmockoctr,  oOpa3yromue
JBYTPaHHBIA yroJl, Ha3bIBAIOTCS
ero rpaHsiIMH.

[Ipsmass a (oOmas rpaHuIA
MOJTYTUIOCKOCTEH ) Ha3bIBACTCS
pedpoM IBYTrpaHHOTO yTJIa.

Ecau na pe6pe ABYTPAHHOTO yIJjla OTMETUTDH KaKYI-O'HI/I6y,I[I> TOYKY U B Ka)K,HOﬁ I'paHu U3 9TOH TOYKHU
MMPOBECTHU JIYU HNECPHCHAUKYIISIPHO K pe6py, TO O6pa3OBaHHLIﬁ OTUMH JIydaMH YIrOJI Ha3bIBACTCHA

JIMHEHHBIM YIJIOM JIBYIPaHHOI'O yIia.

Uto0bl 0003HAUUTH JMHEMHBIA yroi
JBYTPaHHOIO yrija:

1) Heobxoaumo BbIOpaTh TOUKy B Ha
pebpe nByrpanHoro yrnma NM

2) u3 B nposectu
ABLMN u BCLMN

3) yron ABC sBusieTcs JTUHEWHBIM
yIJI0M JBYTPAHHOTO yTJIa.

A ggw

JIByrpaHHBIN YroJ1 MOKHO H300paXkaTh pa3inuyHbIMH criocobamu. Hanpumep:
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Yacto B 3agaHUAX  UCIOJIB3YETCS
CXEMaTHUYECKOE n300pakeHne
JIBYIPaHHOIO yIJIa:

[Tpumep, B KOTOPOM BBITOJIHO UCIIOJIB30BATh CXEMATHYECKOE H300paKCHHE JIBYTPAHHOTO YTJIa.
Benunuuna aByrpanHoro yria paBaa 60 rpagycam. BHyTpu B3sita Touka A, KOTOpas HaXOJUTCS Ha
pPaBHOM pacCTOSIHHH 8 ¢M OT 00eux rpaneii. KakoBo paccrosiHue OT TOUKH A 10 pedpa IByrpaHHOrO
yria?

Ha sToM pucyHke Oyzer jierye 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 pacctosHust ot
KoHII0B oTpe3ka AD no npsmoit BC.

2. Tlpsamas AK nepreHauKy/ISpHa K INIOCKOCTH IPAaBUIBHOTO Tpeyronbauka ABC, a Touka
M — cepenuna ctoponsl BC. Jlokaxure, uto M K1BC.

3. Konmpl otpeska 4B jekaT Ha JABYX NapalIedbHBIX ILIOCKOCTAX, PACCTOSHUE MEXKITY
KoTOpbIMH paBHO O, mpuuem d < AB. JlokaxuTe, YTO MPOEKIMH OTpe3ka AB Ha 3Th
MJIOCKOCTH paBHBL. Haiiute 3t mpoekmmu, ecnmu AB =13 cm, d =5 cm.

4. Yepes Bepumny A npsamoyronsauka ABCD nposenena npsimast AK, nepreHanKyspHast
K TJIOCKOCTH MpsmMoyronbHuka. M3sectHo, uto KD - 6 cm, KB = 7 cm, KC - 9 cm.
Haiinure: a) paccrosHue ot Toukm K 10 TutocKocTH mpsimoyroibHHka ABCD, 0)
paccrosiHue Mexay npsmeiMu AK u CD.
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Bapuanm 2

1. Orpe3ox AD nepneHauKymisipeH K IUIOCKOCTH paBHOOenpeHHoro tpeyroibHuka ABC.
N3BectHo, uto AB = AC =5 cm, BC = 8 cm, AD = 12 cm. Haitaute paccrosinust ot
koH10B oTpe3ka AD no npsmoii BC.

2. Tlpsmas AN nepneHIuKyJIspHA K INIOCKOCTH PaBMIIBHOTO 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 MPOCKIUU OTpe3ka AB Ha 3Th
IUIOCKOCTH paBHbl. Haiiaure ot npoekimu, eciiu AB =5 cm, d =3 cm.

4. Yepes BepummHny A mnpsmoyromeHuka ABCD mposemena mpsmas  AK,
NEepHeHANKYIISIPHAs K INIOCKOCTH NpsiMoyroibHuka. U3BectHo, uto KD - 8 cm, KB =7
cM, KC - 9 cm. Haitaure: a) pacctossHre OT TOYKH K 10 TIFIOCKOCTH MPSMOYTOJIbHHKA
ABCD, 6) paccrostaue mexay npsmbiMu AK u CD.

IMPAKTUYECKAS PABOTA Ne 63
Ha3panue npaktu4eckoii padorsel: [locmpoenue kyba, napanienenuneoa u ux cedeHuu.

Lean padoThl: 03HAKOMJICHUE C METOJJaMHU MTOCTPOCHUN CeYEHUH KyOa U mapasuiesienureia.
PesyabTarsl:

Dopmupyemvie 3nemenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— IIK 1.3. IIpoBoguth u oOpaOaThiBaThb pe3yJbTaThl HWCHBITAHUNW CHCTEM OTOIUICHHUS,
BOJIOCHA0)KEHUS, KAHATHM3AIUY ¥ BOJOCTOKOB IPU MCITBITAHUSX
memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, 1Py 14, [1Py 15, ITPy 16.
3HAHUSA:
— Ilonsarue o kyOe, napajenenumneme;
— IlonsATHE 0 METOIaX OCTPOCHUS CEUECHU;
YMeHHs:
— Tloctpoenue ky6a u napajienenunesa.
— Tloctpoenue ceuenunit Ky0a v napasiesnenunesa.
Xopn paborsr:
3amaya COCTOUT B MOCTPOCHMU MepeceueHus AByX (PUryp: MHOTOTPaHHHUKA U IUIOCKOCTH
(puc.1). Oto Moryt ObITh: myctast ¢urypa (a), Touka (0), oTpe3ok (B), MHOrOyroiasHUK (T). Eciomn
nepeceyeHrue MHOTOIPaHHUKA M IJIOCKOCTH €CTh MHOTOYTOJIBHMK, TO 3TOT MHOTOYTOJIbHHUK
HA3bIBACTCS ceyeHuem MHO202PaAHHUKA NILOCKOCTbIO.
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Puc. 1
bynem paccMaTpuBath TOJIBKO CIIy4aii, KOT/Ia MIIOCKOCTh MepeceKaeT MHOTOIPAaHHUK I10 €ro
BHyTpeHHOCTU. [Ipu »3TOM mepecedeHreM AAHHOW IUIOCKOCTH C KaXJI0M IpaHbI0 MHOTOTpaHHUKA
OyZeTr HEeKOTOpbId oTpe3ok. Takum 00pazom, 3ajadya CUMTAETCS PEIICHHOH, eclii HalIeHbl BCe
OTPEC3KHU, IO KOTOPLIM INNIOCKOCTD IMEPECCCKACT I'PAaHU MHOI'OI'paHHUKA.
Uccnenyiite ceuenus ky0a (puc.2) U OTBETHTE HA CIEAYIOIINE BOIPOCHI:

Puc. 2

- KaK1€é MHOT'OYTOJIbHUKH OJTy4aroTCs B CEUeHUH Ky0a I1ockocThio? (BaxkHo 4uncio cropoH
MHOT'OYTOJIbHUKA);

[[Ipenmonaraemblie OTBETHI: TPEYTOJIbHUK, YETBIPEXYTOJIbHUK, IATUYTOJIbHUK,
MIECTUYTOJIHHUK. |

- MOXKET JIM B CEYEHHH Ky0a IMIIOCKOCTHIO MOIYYUTHCS CEMUYTOJIbHUK? A BOCBMUYTOJIBHUK U
1.1.7 [Touemy?

Memoo cnedosé 3aKirodaeTcs B IOCTPOCHUH CIEJOB CEKYIIeW IUIOCKOCTH Ha IJIOCKOCTb
KaX/10il rpaHl MHOrorpaHHuka. [locTpoeHue ceueHus: MHOTOIpaHHHKA METOAOM CIEJJOB OOBIYHO
HAaYUHAKOT C IIOCTPOEHHUs TaK HA3bIBAEMOI'0 OCHOBHOIO Clle[]a CEKYIUEW IUIOCKOCTH, T.C. Cleaa
CEKYIIEH IUNIOCKOCTU Ha IJIOCKOCTH OCHOBAHUs MHOIOTPaHHUKA.

Memoo ecnomocamenvhvix ceuenuti TOCTPOCHUS CEUEHHM MHOTOTPAHHUKOB SIBISIETCSA B
JIOCTaTOYHOM Mepe yHHMBepcalbHBIM. B Tex cilydasix, KOrja HY)KHbIN ciel (WK clebl) ceKylei
IUIOCKOCTH OKa3bIBacTCAd 3a IMPEICIaMH 4YepTexka, JTOT METOJ HMMEET [axke OIpPEIeICHHbIE
mpeuMyliecTsa. Bmecrte ¢ Tem cieayeT UMEThb BBUIY, YTO IIOCTPOCHHS, BBINOJIHSAEMBIE IIPH
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KCMOJIb30BAaHUH ATOTO METO/1a, 3a4acCTyIO MOJy4aroTcs “‘CKydeHHBIMU . TeM HEe MEHee B HEKOTOPBIX
clIydadax MCTOA BCIIOMOTIaTCIIbHBIX CCUCHUI OKa3bIBACTCS HaI/I6OHCe palroHaJIbHbIM.

MCTOZ[ CJICAOB M MCTOJ BCIOMOI'aTCJIIbBHBIX CCUCHUI SBIISIOTCS PAaSHOBUAHOCTIAMU
AKCUOMAMU4EeCK020 Memooa MOCTPOEHUS CEYEHUI MHOTOI'PaHHUKOB IJIOCKOCTBIO.

Cytb KOMOUHUpOBAHHO20 MemoOa TIOCTPOCHUS CEYCHWH MHOTOTPAHHUKOB COCTOHMT B
MPUMEHEHUH TEOPEM O MaPAIICIBHOCTH MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE B COYETAHHUU C
aKCHOMAaTUYECKUM METOJIOM.

A Tenepb Ha IpUMEpE PEIICHUS 3a/1a4 PACCMOTPHUM Memoo Ciedo8.

3agaua 1.

[Toctpouts ceuenne napamienenunena ABCDA1B1Ci1D1 nminockocTsio, mpoxosimeii yepes
touku P, Q, R (Touku ykazansl Ha uepTexe (puc.3)).

Pewenue.
& €
Puc. 3

1. [Toctpoum cnen cexkyuiell MIOCKOCTH Ha IUIOCKOCTh HUKHETO OCHOBAHHUS MPU3MBI.
Paccmotpum rpans AA1B1B. B 310ii rpanu nexxart Touku cedenust P u Q. Ilposenem npsimyro PQ.

2. [Iponomxum mnpsimyro PQ, koTopas NpHUHAUIEKUT CEUEHMIO, 10 TMEPEeCceueHHus C
npsimoit AB. [Tonyuum Touky S1, IpUHAIISKAITYIO CIIEIY.

3. AHanorn4Ho noxy4aeM Touky Sz nepeceuenneM npsmsix QR u BC.

4. [Tpsimas S1S2 - cien cekyiel MI0CKOCTH Ha MIOCKOCTh HUYKHETO OCHOBAHUS ITPU3MBI.

S. ITpsmas S1S2 nepecekaer cropony AD B Touke U, cropony CD B Touke T. Coeannum

touku P u U, Tak Kak oHM jexaT B 0J1HOM rutockocT rpanu AA1D1D. Ananoruuno nonyyaem TU u
RT.
6. PQRTU — nckomoe cedeHmue.
3agaya 2.
[Toctpouts ceuenne napamienenunena ABCDA1B1Ci1D1 mimockocTsio, mpoxossieii depe3
touku M, N, P (Touku yka3zaHsl Ha ueptexe (puc.4)).
Pewenue.
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Puc. 4
1. Touk N u P jie)xar B IUIOCKOCTH CEYEHHS W B IUIOCKOCTH HHIKHETO OCHOBAHMUSA

napawienenunena. [loctpoum npsmyro, TPOXOAAIIYIO 4Yepe3 3TH TOYKU. JTa IpsiMasi SIBIAETCS
CJIEJIOM CEKYIIEeH MJI0CKOCTU Ha INIOCKOCTh OCHOBAHUS Napajuleenunea.

2. [Ipogomxum npsiMyro, Ha KOTOpoil Jiexut cropoHa AB mapamnenenunena. Ilpsimeie
AB u NP nepecekyrcsi B HEKOTOpOM Touke S. JTa TOUKa IPUHAJIEKUT IIIOCKOCTU CEUEHUS.

3. Tak xak Touka M Takke NPUHAUIEKUT IUIOCKOCTH CEYECHMsS U MEPECEKAET IPAMYIO
AA1 B HekoTOpOU Touke X.

4, Touku X u N nexat B o1HO# miockoctu rpanu AA1D1D, coeaguHuM ux u noixydum
npsamyro XN.

S. Tak Kak INIOCKOCTH TpaHEd NapajulesIeNMIIea NapajulelbHbl, TO 4epe3 To4Ky M

MOKHO TpoBecTH Tpsimyto B rpanu A1B1Ci1Di, napamnensayto npsmoit NP. Orta npsimast nmepeceder
ctopony B1Ci B Touke Y.

6. AHaNoruuHo NpoBouM npsimyto YZ, napamiensbHo npsimoid XN. CoenunsieM Z ¢ P u
nonydaeM uckomoe ceuenne — MYZPNX.
3aga4u 1719 CaMOCTOSITEIBHOIO PEIICHHS:

B G

B ____ D e

A D
Bapmuanr 1
. [locTpoiite ceueHune napasuiesnenuIiea MIoCKOCThIO, MPOXodllei uepe3 Touku B, D, Di.
. [locTpoiite ceuenne napauienaenuneaa mioCKOCThI0, MpoxoAsiieit uepes Touku A, C, Dy
. [locTpolite ceueHue napaaienenuiieia IoCKOCTbI0, MPOXoasIIei yepes npsamyro BB u touxy D

AW N —

. [TocTpoiite ceuenune napasienenuiea MmioCKoCThIo, Mpoxoadieit uepes npsamyro AB u Touky C

Bapmuanr 2
. [Toctpoiite ceuenune napasuienenuiena MmIoCKOCThIO, MPOXOAIIel uepe3 Touku A, A1, Cy

—

2. IloctpoiiTe ceueHue napasuiesenume/ia IIoCKOCThIo, Mpoxosiei yepes3 Touku A, B, D1
3. IlocTpoiiTe ceueHne napajuieenuneia IoCKOCTbIO, Mpoxoadieil uepes npsamyto DD u touky B
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4. Iloctpoiite ceueHue napajiesnenuieia ioCKOCThIO, Mpoxoasiieit uepes npsimyto AD u Touky B1.

IMPAKTUYECKAS PABOTA Ne 64
Ha3panue npakTuueckoi padoTbl: Buiyucienue 0CHOSHIX 2eMenmos Kyba u napaieienuneod.

ean paboThl: HAYYUTHCS pelllaTh CTaHIAPTHBIC 33a41 HAa HAX0XKJIEHHUE U TOCTPOCHUE.
Pe3yabrarhi:

Dopmupyemuie 3nemenmul IIK (npoghpeccuonanvno opuenmuposannoe cooepircanue):
— ITIK 1.3. IlpoBomute u oOpaOaTbiBaTh pE3ylbTAaThl HCIBITAHUN CHUCTEM OTOIUICHUS,
BOJIOCHAOKEHUS, KaHAIM3AIMHU U BOJAOCTOKOB IPHU UCTIBITAHUSIX
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, IIPy 16.
3HaHud: [lonstue o kyOe, mapaienenunese.
yMeHus1: BeruriciieHre OCHOBHBIX JIEMEHTOB Ky0a ¥ mapajuiesenunesa.

Xox padorhl:
[apanaesenunen - O5TO YETBIPEXYrOoibHAs IIPU3MA, BCE TIPAHU KOTOPOM  SIBISAIOTCA
napasesnorpaMmmami. [apannenenunenst - ocobas rpynna npusM. Kak BUHO Ha JaHHBIX pUCYHKAX,
00BbEMHBIE PUCYHKH MPSIMBIX apajljIe/IeIUIEeI0B IPAKTUYECKH HE OTJINYAIOTCA.

Buabl napanienenunenos:

HaxnonHsrit

OcHoBaHuMeE - MapajieIorpaMM.

Buabl npAMbIX napaJuiejienune10B:

TIpsiMoit mapasieenumes [TpssMOyYTONBHBIN Mapasuienenunes

—
|
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OcHoBanue - napauienorpamMmm OcHoBaHue - NPAMOYTOJILHIK

Cneuna.m;nme ClIyvyau NpsaMOYToJIbHOI0O mapaJjuieJicnuieaa.:

[IpaBunpHas 4eThIPEXYroibHAs IpU3Ma Ky6
x_\\-
/\\_\ /
E\‘-
R

L o
/'/
o 4

OcHoBaHMe - KBajpatT, HO BbICOTa NpU3Mbl Bce péOpa kyba paBHBI, Bce TpaHU -
HE paBHA CTOPOHE OCHOBAHUSL. KBaJ[PATHI.

VY ky6a 12 pébep u 6 rpaneil.

IInomans IMMOBEPXHOCTU Ky6a HaxoguTCs
YMHOXCHUCM TLIOIa AN OIHOM r'paHu Ha 6.

Sky6a=6-a%, T1iE a - pebpo KyoOa.

Y ky0a, npaBUIbHOW YETHIPEXYTOJBHOM MPHU3MBI, NPSIMOYTOJBLHOTO Iapajelenumneaa
muaroHanu paBHbel (DF = EC, T.x. DB = CA), a y napauienenunena, B OCHOBaHUU KOTOPOTO
HAXOJIMTCS MapajuiesiorpaMM, THaroHallu TojbKko nonapHo pasHel (DF£EC, 1.x. DB#CA).
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OobpaTute BHUMAaHue! OO0BEMHBIE
PUCYHKH TPSIMOYTOJIBHOTO M IPSIMOTO
napajuieJIienune/oB He OTIIMYAIOTCS.

IIpsmas mnpusma, OCHOBaHMEM KOTOPOH SBJIAETCA INPAMOYTOJBHUK, Ha3bIBACTCS
NPAMOYI0/JbHBIM NapaJlie/enuieIoM.

JUinHbl Tpex pebep, HUMEIMMX OOIIYI0 BEpIIMHY, HA3bIBAIOTCA H3MEPEHUSIMU
IIPSIMOYTOJIBHOTO ITapAJUICIICIIUIIE A,

Hampuwmep,
TPHU U3MEPEHUS - ITO JUTHHBI Tpex pedep DA,
DC, DD,

KBampar auaronamum mHOpsSMOYTOJBHOIO MapajIeNIeNUNea PaBEH CyMME KBaJpaToB TPEX €ro
U3MEPEHUN:

D2=a%+h?+c?, re a, b, ¢ - H3MepeHns MPAMOYTOIBHOTO TapaslIeleNuIe/a, T.€., ero JIHHA,
IIHUpHHAa U BBICOTA.
(ITomo6HO Teopeme Iludaropa, TOIbKO 37€Ch 100ABISIETCS TPEThE U3MEPEHUE.)

Ha pucynke: DB12=DA?+DC?+DD;?
3anomMHHTE: y IPSIMOYTOJIBHOTO Mapaiiesienumnena Bee auaronanu pasael: DB1=CA;=AC,;=BD1

Tak kak y KyOa Bce H3MepeHHUs paBHBI,
o0o3HaYaeM UX 3a a, TOraa
D?=a’+a’+a’=3a’.

VYopoutaem u momydaeM  GopMmyny
MaroHaiIu Kyba:

D=aV3

Vb1, 00pa3oBaHHBIC JUATOHAIISIMU IPU3MBI U €€ TPAHIMH:
[Ipu pemenun 3amad O4YeHb BaXKHO YMETh 000O3HA4aTh YIJIbI, 0Opa30BaHHBIC TUATOHAISIMH

MpU3MBbI U €€ OOKOBBIMU I'PaHSIMHU.
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Yron Mexay HaKJIOHHOM M TIIOCKOCTBIO - 3TO YroJI MEXy HAKJIOHHOW M €€ MPOEKIMend Ha ATy
IIJIOCKOCTb.
UToObl HAWTH YroJl MEXKAY HAKIIOHHOM U INIOCKOCTBIO, HEOOX0IUMO:

1) MIPOBECTH HAKJIOHHYIO;

2) 13 KOHIIa HAKJIOHHOM MPOBECTH MEPIICHAUKYIISP K TIOCKOCTH;
3) HPOBECTH MPOEKIINIO HAKIOHHOM;

4) 0003HAYUTh YTOJ MEX/Y HAKIOHHON U ¢€ POCKIIUCH.

Yeon Meafcay OUA2OHANBIO U NIIOCKOCbIO OCHOBAHUS 8 npAMOM napaﬂﬂeﬂenunede:

VYron BDF - yrosn, 00pa3oBaHHbIH MEHbIIEH
nuraroHainbio DF u miiockoCThi0 OCHOBAaHUS
ABCD

(0OBIYHO Ha N300paKCHHUH
napajuiefienunesa MEHbIIas JuaroHalb
(DB) Ta, koTOpas BBITJISIIUT MCHBIIIE).
Tpeyronsauk DBF - npsiMOyronbHbIi.

Yron ECA - yroiu, o0pa3oBaHHBIN OOJBIIICH
nuaroHanbio EC ¥ IIIOCKOCTBIO OCHOBaHWUSI
ABCD

Tpeyronsauk ECA - mpsMOyTOJIbHBII.

Yeon meancoy ouazonanvio u 60K0801l 2panvio NPAMOY201bHO20 NAPAIelenuneod

Yron FDG - yron, oOpa3oBaHHBII

G nuaroHanbeio FD u 6okoBoit rpanpio DKGC.
OGpatuTte BHUMaHHE: pebpo
MPSMOYTOJIBHOTO
napajuiesienumneaa
C MEPHEeHIUKYIIpHO  OOKOBOM
/ TpaHd, MOATOMY TPEYrOJbHUK

DFG -npsiMOyTOJIbHBIH.
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Yron FDE - yrom, oOpa3oBaHHBIN

E \ nuaroHaneio FD u 6okoBoit rpansio AEKD
: O6parure BHUMAHUE: pebpo
MPSIMOYTOJILHOTO napajuiesenunesia
> MEePIEHIUKYISIPHO OOKOBO rpaHu,
A™ MO3TOMY TPEYTroJIbHUK FDE -
MPSAMOYTOJIbHBIH.
3agauu A9 CaMOCTOSITEILHOTO PellIeHus:
1. BoruncnuTe nuaroHansb mpsSMOYTOJBHOTO MapalieNenurea, ecial ero JnHa paBHa 16 cw,
IIMPHUHA - 8 CM U BBICOTA - 2 CM.
2. JlmaroHnanb TpsSMOYTOJIBHOTO HapajuieNienue a ¢ MIOCKOCThI0 OCHOBaHHS O0pa3yeT yroi

45°, ctopoHbl OCHOBaHUS paBHBI 12 1 16 cMm. Beruncnure BRICOTY nmapauiesenumnesa.

3. B xy6e ABCDA B C1D) touka K — cepenuna pebpa G D,
AAl, touka L — cepenuHa pedpa A1D 1, TOUuKa M _— cepemuHa o _— i ( g
pebpa A1B1. Haiigure yron MLK. I 1
4, Haiimure yron ABD | npsiMoyronsHOro napauienenuresa, fi/" ;
JUISE KOTOPOT'O AB = 5, AD = 4, AA | =3. x,:;;f__'__ ——;;?D
D, ¢ 5. B HPSIMOYTOJIBHOM == s — 4
". napamtenenmnene ABCDA1B1C1D; B A
\ "-:I % H3BECTHO, YTO AB = 4, AD =3, AA| =
\ 5. Haiigure yron DBD;.
S|, //{? '1:| “ 6. B MPSIMOYTOJIBHOM
P napamtenemunene ABCDA1B1C1D)
. 4 ‘3 HU3BECTHO, YTO BDl — 3, CD = 2,

4
AD = 2. Haiizure mmny pebpa AA1.

7. B npsamoyromsaoM mapamienenunene ABCDA | B1C 1D
HM3BECTHO, UTO DD = 1, CD = 2, AD =12. Haiinure nnuny
muaronamu CA 1

8. B upsmoyromshom mapawtenermnene ABCDA|B1C1Dy pepo AB =2, pe6po
AD =5

npoxozsmero uepes touku 41,01 u K.
9. B mnpsmoyromsiom mapamienenunene ABCDA|B1C1D1 usectnsl mmuHBI péGep:

, pedpo AA; =2. Touka K — cepenuHa pebdpa BB . Haiizute momans ceuenns,

AB = 24, AD = 10, AA = 22. Haiiaure nmomaas cedeHus, TPOXOIAIIETO YEPE3 BEPIIMHBI A,
A1uC.

10. B npsmoyronsaom napawtenemunene ABCDA1B1C1D1 uspectas mpmust pédep AB = 8,
AD = 6, AA| = 21. Haiiyure cunyc yriaa mexay npameivu CD p ACy.

11. B npamoyromsroM mapamtenenunene ABCDA1B1C1D u3pectrrl nuHE pédep: AB =3,
AD=5 AA=12. Haitaure miioimaae ceyeHus napajuienenuneaa mioCKOCThI0, TPOXOIAIIEH yepes
Touku A, B u Ci.
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ITPAKTHYECKAS PABOTA Ne 65
HazBanue npakrudeckoi padorel: //ocmpoenue npsamou u HaKJIOHHOU NPUMbL U UX CeYEeHU.
Ieap padoThl: 03HAKOMIJIEHHE C METOAAMHU ITOCTPOCHUM CEYEHUM MTPU3M.

Pe3yabTarhi:

Dopmupyemvte 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IlpoBogute u oOpaOaTbiBaTh pE3ylbTAaThl MCIBITAHUH CHUCTEM OTOIUICHUS,
BOJIOCHA0)KEHUS, KAaHATM3AIUU ¥ BOJOCTOKOB IPU MCIIBITAHUSIX
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.
— IlonaTue o MeTO/1axX MOCTPOEHUS CEUEHUI.
YMeHHus:
— IlocTpoenue npusm.
— IlocTpoeHue ceueHui prsM.
Xoa padoTbI:
IIpusma - 3TO MHOTOrpaHHMK, JIB€ IPaHM KOTOPOTO SBISIOTCS PaBHBIMH MHOTOYTOJBbHUKAMH,
HaXOJSAIIMMHUCA B MAapaJUIENIbHBIX IUIOCKOCTSIX, @ OCTAJIbHbIE TPaHU - apajuIeIorpaMMaMH.
I'panu, KOTOpBIE HAXOJATCS B MapajlIeNIbHBIX IJIOCKOCTSAX, Ha3bIBAIOTCSI OCHOBAHUSMHU IPU3MBI, a
OCTaJIbHBIC TPaHH - OOKOBBIMH T'PAHIMH MTPHU3MBI.
B 3aBucumocTy 0T OCHOBaHMSI MPU3MBI ObIBAIOT TPEYTOJIbHBIMU (pUC. 1), 4eTBIpEXYTronbHBIMU (pHC.
2 u 3), mecTuyroabHbIMU (pHc. 4) U 1p.

Puc. 1. Puc. 2.

Puc. 3.
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[Tpusma ¢ OGOKOBBIMH pEOpaMu, MEPHCHAMKYISPHBIMH €€ OCHOBAHMSM, Ha3bIBACTCS IPSMOIL
npusMmoi (puc. 1 - 4).

[Ipusma, OokoBbIe péOpa KOTOpPOWM HE
MePIEeHIUKYIISPHBI OCHOBaHUSIM,
Ha3bIBaCTCS HAKJIOHHOM MPU3MOH (pHcC. 5).

Puc. 5.

PaccTosinue Mex 1y OCHOBaHUSIMHM IIPU3Mbl HA3bIBAE€TCSI BHICOTOM MPU3MBI.
BricoTa npsiMoii MpU3MBbI COBITaaET ¢ OOKOBBIM PEOPOM.
BricoTa HakJIOHHO TpU3MbI BUJHA Ha pUC. 5. be3 NOMOIHUTENBHBIX YCIOBHI HEBO3MOXHO
ONPEJIEINTh, B KAKYIO TOUKE MPOEKTUPYETCS BBICOTA HAKIIOHHOM MPU3MBI.
[Ipsimast mpr3Ma Ha3bIBa€TCS NPABUIBHOM, €CJIM €€ OCHOBAHUS - MPABUIIbHBIE MHOTOYTOJIbHUKH.
Jluaconanu u ouazonanvHoe ceuenue nPusmMbl:
JAmaronajb NpU3MbI - 3TO OTPE30K, KOTOPBIN COEAUHAET ABE BEPIIMHBI, HE TPUHAIJICKALLNE
OJIHOM I'paHu.
JlnaroHasnp He CyIIECTBYET TOJIBKO Y TPEYTOJIbHON MTPU3MBI.
Ecnu nuaronanu ocHOBaHMSI MPSAMOM MPU3MbI PaBHBI, TO JUAroHajaud CaMOW MPHU3MbI TOXKE
paBHBI.
JInaroHajibHOe ceyeHHe MPU3MbI - 3TO CEUYEHUE IUIOCKOCTHIO, NMPOXOIALIEH Yepe3 IBa
OOKOBBIX pedpa, HE MPUHAJISKAIIUX OJTHOU TPAHU.
Kaxnoe nuaroHaibHOE CEUEHHUE COACP/KUT JIBE AUATOHAIU TPU3MBIL.

JlnaroHanbHOE CEUCHHE HAKIIOHHOW TIPU3MBI - TapajuieIorpaMM.

3anomumure!

VY npaBUIBHOTO MIECTUYTONBHHUKA JTUArOHAIH OBIBAIOT 2 BHUJIOB - KOPOTKHE U JITMHHBIE. B CBsI3U C
STUM CYIIECTBYET J[Ba BUJIa JUATOHAJBHBIX CEYEHUN MIECTUYTOJIbHON MPU3MBI:

L/

iyt

-

(TN
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Kak HaliTi quaroHaiy npaBHIbLHOTO IECTUYTOIbHUKA, €CJIM U3BECTHA JIJIMHA €0 CTOPOHBI?

CE - oznHa u3 KOpPOTKMX JMaroHajei mectuyronbHuka, BE - ogHa M3 NIMHHBIX JUaroHajiew.
VYyurbIBasg TO, YTO YIUIBI IPAaBUJIBHOIO IIECTUYrOJbHUKA paBHBI 110 120 rpaaycos, JIErKO HaWTH
IIPSIMOYTOJIBHBIN TPEYTOJIbHUK, B KOTOPOM €cThb yroi 30 rpaaycoB, U UCII0JIb30BATh COOTHOILIEHUS B
3TOM TPEYTOJIbHUKE.

C D a._
a % =
460 30
B E AN e e A Ry
2a
a a
A F a

JlnaroHanpHOE CE4eHME NPSAMOU PU3MBI SBIIAECTCS MPAMOYTOJIBHUKOM.
Yeon, obpazosannbiii Ouazonanbio u NI0OCKOCMbI0 OCHOBAHUS NPAGUTLHOU WUECTUY20bHOU
npu3Mbl
3aga4u 1719 CaMOCTOSITEIBHOIO PELICHHSA:

Yron CFCl - yron, o0Opa3oBaHHBIN

Oonpllleld  JHArOHaAblO  NPU3MBI  H
m1ockocThio ocHoBaHust ABCDEF.
Tpeyronpank CFC1 - mpsMovrankrrrit

|
|
T_’\.' N
W V v |
TN IlocTpoiite cedeHME TpEYroIbHOW IPU3MBI, : »
- hS P npoxopsmiee uepe3 Touku M, N u P. Jns cayygas, I
Korja Bce péOpa MpHU3MBbl PaBHBI, ONPEIEINUTE L
BU/JI YETBIPEXYTOJIbHUKA, SIBIISIFOIIETOCS CEYEHHEM. /,’/ \\\
2. IlocTpoiiTe ceyeHne TPEYroabHON MPU3MBI, IPOXOIAIIEe Yepe3 TOUKH M

M, N u P. JInsa cinyuas, xorga Bce péOpa MpU3Mbl paBHbI, ONPEICIUTE BUJ YETHIPEXYTONbHUKA,

SBJIAIOILErOCs CEYEHHUEM.

3. IocrpoiiTe ceueHue TpeyroapHOU MpHU3MbI, Tpoxosmiee yeped Touku M, N u P. [lna cioyuas,
Korjga Bce péOpa MpHU3MBbl PaBHBI, ONPEAEIUTE BUJ UYETHIPEXYTOIbHUKA,

N
ABIAOIICTOCSA CCUCHUEM.

|
|
|
M
At

- ™

M 4. B ocHOBaHWM TpaBWIbHOW TpeyroibHOU mpu3mbel ABCA1B1C1 mexwur
TPEYroJIbHUK cO CTOpoHOUW 6. Bricota mpusmbl paBHa 4. Touka N —
PN cepenuna pedpa A1Ci.

a) [ToctpoiiTe ceuenne npu3msbl MIOCKOCTHI0 BAN.
6) HaiimuTe nmepumMeTp 3TOro cevyeHusl.
5. lana npasunbsHas npusma ABCA1B1C1, y koTopoii cropons! ocHoBanust AB = 4, a 6okoBoe pedpo
AA1=9. Touka M — cepenuna pedpa AC, a Ha pebpe AA1 B3siTa Touka T Tak, uro AT = 5.
a) Jlokaxkure, uto mnockocts BB1M nenut otpezok CiT mononam.
0) [Tmockocts BTC1 nenut orpezok MB1 Ha nBe yacTu. Haiiaute niuHy MEHbBIICH U3 HUX.
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6. B npaBunbHOM mectuyronasHoit mpusmMe ABCDEFA1B1C1D1E1F1 cToponsr ocHOBaHus paBHEI 5, a
6okoBBbIe péOpa paBHbI 11.

a) Hokaxwure, uto npsameie CA1 u C1D1 neprnieHAuKyIsapHbIL.

6) HaiiguTe rutomazas ce4eHust Mpu3MBbl IUIOCKOCTRIO, Mpoxo el uepes Bepmuasl C, Ay u F1.

MMPAKTUYECKAS PABOTA Ne 66
Ha3Banue npakTu4eckoii padoTbl: BuiuucieHue 0CHOBHBIX S1eMEeHM08 NPUSMDL.

Ienp padoThI: HAYYNTHCS BBIYUCIIATH OCHOBHBIE 2JIEMEHTHI IIPU3MBI.
PesyabTarsl:

Dopmupyemvte 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. TIlpoBoguts u o00pabaTpiBaTh pe3yiabTaThl HMCIBITAHUA CHUCTEM OTOIUICHHS,
BOJOCHAOKEHUS, KaHAIM3AIMH U BOJAOCTOKOB MPHU UCTIBITAHUSIX

memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnoste: 11P6 09, I1P6 10, ITP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.

3HaHus: [loHsTre o npu3Me u €€ OCHOBHBIX JIEMEHTaX.

yMmenus: [loctpoeHnue npusm U UX OCHOBHBIX 3JIEMEHTOB.
Xoa padoTbI:
Hcnonb3yst TeOpeTHUECKHii MaTepual IpakTuueckoil padoTel Ne 68, pemunre ciieayomnme 3a1aHusl.
3aga4u 1719 CaMOCTOSITEIBHOIO PELICHHS:
1. B npaBWibHOI TPEYrodbHOM MPU3ME IUIOIIAb CEeUEHUs, MPOXOASIIEro yepe3 O0koBoe pedpo u
BHICOTY OCHOBaHHMs paBHa 12+/3, cTopona ocuoBanus 4. Haiitu 6okoBoe peGpo.
2. B npsmoii mpuzme ABCA1B1C1 ocHoBanue ABC: AB=AC=10; BC=12; AA;1=15. Haiitu ruomasas
CEUEHUs, IPOXOAIIEro Yepe3 TOUKY A1 MPOTUBOIIOJIOKHYIO €1 CTOPOHY HHYKHETO OCHOBAHUS.
3. OcHoBaHHE NPSAMOYTOJIBHOTO Mapajuienenunena pom6 c puaroHamsmu 10 u 24. Bricora
napamenenunena 10. Haiitu 6onbiiyro auaroHans napaniienenunesa.
4. OcHOBaHUE MPSAMOI NPU3MBI — TPEYTOJBHUK €O CTOpOHaMHU 5 U 3 u yriioMm 120° mMexy HUMHU.
Haubonbimas u3 niomaaei 6okoBbix rpaneit 35. Haiinure miomna s 60KOBOI MOBEPXHOCTH.
5. B mpaBuibHON MIECTUYTOJIBHON NpU3Me ABCDEFA B1C\D E 1 F\ gee pebpa paBHbl 1.
Haiinure paccrosinue Mexy Toukamu B u E.
6. B mpaBuIbHOM IIECTUYTOJBHON NpU3MeE ABCDEFA BC\D\E\Fl gee pebpa paBHbl 1.
Haitnure yron DAB.
7. B IpaBUIILHOM LIECTUYTOJILHOM IIPU3ME ABCDEFAB\C\DE 1 F 1, Bce
pedpa KOTOpoit paBHBI 8, HAAUTE YroJl MEXY MPSAMBIMU FA 4y D\E} . A
8. B mpaBunwsHOil TpeyronbHoi mpusme ABCA1B1Ci cTopoHbl ocHOBaHuit
paBHBI 2, GokoBble p&€Opa paBHbl 5. Haiinute miomanp ce4eHus MPU3MBI
TJIOCKOCTHBIO, Tpoxoasiieit uepe3 cepenunbl pédep AB, AC, A1B1 u A1Cs. A

IMPAKTHYECKAS PABOTA Ne 67
Ha3zBanue npakTuueckoii padorsl: [locmpoenue nupamuovl u ee ceueHutl.

esab padoThbl: HAYYUTHCA CTPOUTH MUPAMUIY U €€ CEUEHUS.
PesyabTarsl:

@Dopmupyemoie 3nemenmol IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
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— ITIK 1.3. IlpoBomuth u o00OpabaThiBaTh pe3yibTaThl MCIBITAHUNA CUCTEM OTOILJICHHMS,
BOJIOCHA0>KEHUS, KAaHAIM3allUU U BOJOCTOKOB IPU MCIIBITAHUSX

memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnosie: 11P6 09, I1P6 10, ITP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.

3HaHus: [loHsTHE O MMpaMKUIaX U UX OCHOBHBIX 3JIEMEHTAX, CEUCHUSIX MUPAMMIBI.

yMenus: [loctpoenue ceueHni MMpaMHuIbIL.
Xopn padorhr:
IImpamMuaa — MHOTOrpaHHMK, OCHOBaHHE KOTOPOTO — MHOTOYTOJIBHMK, & OCTAJIbHBIE TPaHU —
TPEyroJIbHUKHU, UMeroIue o01yto BepiiuHy. [1o 4nciy yrioB oCHOBaHUS pas3inyaroT MUPaMM[IbI
TPEYTrOJIbHBIE, YETBIPEXYTOJIbHBIC U T. 1.

HAKJIOHHAS npamas

J1eMeHThI NMUpaMHuabl

A A — BODUMHE NMDBNMILE

AB AC, AD AE - poSpa
PHDANMILL

ADE,  AEB, ABC,  ACD
GONOENO rpasin MADAaNMILT
BCDE « ocnooasie nepane
AG — 88007
AF — anchema:
AEC — AnaroHanbHos CHotHHe

D Cc

Anogema — BbICOTa OOKOBOI IpaHH MPABUILHOI MUPAMHIBI, TPOBEICHHAS U3 €€ BepIIHHBI [(];
OOK08ble 2paHu — TPEYTONILHUKH, CXOJISIIUECs B BEPIIMHE ITHPAMUIbI;

bokosvie pebpa — o01IME CTOPOHBI OOKOBBIX I'PaHEH;

sepuuna nupamudbl — TOYKA, COEAMHSIOMAs OOKOBbIe pEOpa M HE Jexamas B IUIOCKOCTH
OCHOBAHHSI;

8blcoma — OTPE30K MEePIICHANKYISPa, MPOBEAEHHOTO Yepe3 BEPIINHY MUPAMUABI K IIOCKOCTH €€
OCHOBaHHMs (KOHIIAMH 3TOTO OTPe3Ka SBJSIFOTCS BEPIIMHA MUPAMHKJIbI 1 OCHOBAHUE MEPIICHTUKYIISPA)
(H);

OUA2OHANIbHOE CeyeHue Nupamudbl — CEYCHHWEe MHPaMHIBI, ITPOXOJIIiee Yepe3 BepUIMHY U
JMaroHajb OCHOBAHUS,;

OCHOBaHHE — MHOTOYTOJIbHUK, KOTOPOMY HE MTPUHA/JICKHUT BEPIINHA TUPAMH/IBI.
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I[MpaBuiabHas nupamMmuaa
S

[Mupamuia Ha3BIBACTCS MPAGUIbHOU, €CIIM OCHOBAaHHEM €€ SIBIISETCS
MPaBWIbHBIA MHOI'OYIOJIbHUK, @ BEpIIMHA MNPOCLHUPYETCS B LEHTP
ocHoBaHus. Torga oHa o0nanaeT TaKMMH CBOWCTBaMHU: OOKOBBIE pedOpa
MPaBUIBHON MHUpaMHJIBI PaBHBI; B MPABUIBHON IHpamuie Bce OOKOBBIE
rpaHd — paBHbIE pPaBHOOCHPEHHBIC TPEYrOJBHUKH, B JIIOOYIO
NPaBUIIbHYIO MHPAMHUIY MOXHO KaK BIIHMCATh, TAK M OMKCATh OKOJO HEE

[IpaBuibHasg TpeyrosibHas NUpPaMHIa, Y KOTOpOM Bce pEOpa paBHBI, Ha3bIBACTCS

TETPadAPOM.

Sc

[IpaBunbHas
TpeyroJibHasi IupaMuaa

F

[IpaBunbHas
YEeThIPEXYTOJIbHAS TUPAMUIA
IIpsaMoyroJibHasi TUpaMUAA

[IpaBunbHas

MEeCTUYTroJbHasA nupamMuaa

[Mupamuna Ha3bIBACTCSI NPAMOY20NIbHOU, €CIU OJHO U3 OOKOBBIX pEOEp
MUpaMHIbI IEPIICHINKYISIPHO OCHOBaHHIO. B nanHOM ciiydae, 310 pedpo

U SIBJISIETCS BBICOTOM nmupaMuJbl.

Ceuenns nmupamMuabI:

JUaroHaJbHOC€ CCUCHHUC CEUCHUC ITIIOCKOCTBIO,

napannenLHoﬁ OCHOBAHUIO

CECUCHUC ITIIOCKOCTHIO,
HpOXO,Z[HIJ_Ieﬁ noa yriiom K
OCHOBAHUIO
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3agaum 1J19 CAMOCTOSITEJILHOTO PeleHM:

1. B npaBunsHOU yeTbIpexyronsHoii mupamuge PABCD, Bce pebpa koTopoii paBHsl 4, Touka K
— cepeauHa 6okoBoro pedpa AP.

a) IToctpoiite ceueHne nupaMuabl MIOCKOCTHIO, IPOXOoAlIel yepe3 Touky K u nmapaiienbHoi
npsimbiM PB u BC.

0) Haiinure momaas cedeHusl.

2. OcHoBanueM npsiMoit uetbipexyroiasHoit mpu3smel ABCDA'B'C'D' siBnsiercs kBaapat ABCD co

3v/2 27

CTOPOHOM , BBICOTA TIPU3MbI paBHA " Touka K — cepenuna pedpa BB'. Uepes Touku K u
C' mpoBeJieHa MI0CKOCTh 0, TTapajuieabHas npsmMoi BD'.

a) Jlokaxkure, YTO CEYEHHE MPU3MBI TUIOCKOCTBIO 0L IBJISIETCS. pABHOOEIPEHHBIM TPEYTOILHIUKOM.

0) HaiimuTe nepuMeTp TpEyroibHUKA, SBISIOMIETOCS CEYEHUEM MTPU3MBI TNIOCKOCTBIO 0.

3. Nana npaBuibHas yeTbipéxyronbHas nupamuaa MABCD, Bce pébpa koTopoii paBusr 12. Touka
N — cepenuna 6okoBoro pedpa MA, Touka K neaut 6okoBoe pedpo MB B oTHomienuu 2 : 1, cuuras
oT BepiuHbI M.

a) Jlokaxute, 4yTO ceyeHHE NHPaMUIbl IJIOCKOCTBIO, Mpoxojsmiet uepes Touku N u K
napajuiensHo npsimoit AD, siBisieTcs paBHOOSAPEHHOM Tpamneuei.

0) Haiinure miommaap 3TOro CeYeHwus.

4. B ocHoBanuu npasuwibHoU nupamuasl PABCD nexut kBaapat ABCD co ctoponoii 6. Ceuenue
IMpaMM/Ibl IPOXOJIUT Yepe3 BepluHy B u cepeaunny pedpa PD neprnenaukyispHo 3ToMy pedpy.

a) Jlokaxkure, 4TO yroy HaKJIoHAa OOKOBOTO pedpa mupamusl K €€ OCHOBaHUIO paBeH 60°.

0) HaiimuTe rutomanas ce4eHus TUpaMuIbI.

5. B ocHoBaHuu mpaBuibHON YeThipéxyronpHoi nupamuasl MABCD nexut kBanpatr ABCD co
cropoHoit 6. IIpoTnBonONOXHBIE OOKOBBIE PEOPA MUpPaMU/BI TOMAPHO NMEPINEHAUKYISIpHBL. Yepes
cepenunbl pédep MA u MB npoBeneHa miockocTs o, napaniensHas pedopy MC.

a) Jlokaxkure, 4TO ceueHue MmIockocThio o mupamuisl MABC siBrsiercs mapasmienorpaMMoM.

0) Haitnure momane ceuenus nupamuasl MABC mnockocThio a.

6. B mpaBunsaOM TeTpadape ABCD Touku K u M — cepeaunnt pédep AB u CD cooTBETCTBEHHO.
[Tnockocth o copepxut npsamyro KM u napannensHa npsmoit AD.

a) Jlokaxxure, 4TO CeUeHUE TETPadIpa MIIOCKOCTHIO 0L — KBaJIpaT.

AB =2V/3.

0) Haiinure miomane ceuenus terpadapa ABCD mtockocTsio o, eciu

HPAKTHYECKAS PABOTA Ne 68
Ha3Banue npakTu4yeckoii padoTsl: BoiuucieHue 0CHOBHBIX 21eMeHmMOo8 NUPAMUODL.
eab padoThl: HAYYUTHCS BHIYUCIISATH OCHOBHBIE DJIIEMEHTBI TUPAMU/IBI.
Pe3yabTarsi:
Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooeprycanue):
— ITIK 1.3. IIpoBoguth u oOpabaThiBaTh pe3yNbTaThl HWCHOBITAHUNW CHCTEM OTOIUICHHUS,
BOJOCHAOKEHUS, KaHATM3AINMH U BOJAOCTOKOB MPH MCTIBITAHHSIX
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, ITP6 12, TPy 14, I1Py 15, I1Py 16.
3HAHHUSA:

— Tlonsarue o nupaMuax U uX OCHOBHBIX 3JICMCHTAX.
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— TlonsiTHe 0 CeUCHUSIX MTHUPAMHU/IBI.
yMeHHsi: BeruriciieHre OCHOBHBIX 2JIEMEHTOB MTUPAMH/IBI.
Xox padoThI:
1. Hupamuoa c pasnvimu 60K08bIMU peOPaAMU:
Eciu 60xoBbIe pEOpa MUPaMUIBI C TIIOCKOCTHIO OCHOBAHUS 00pa3yIOT paBHEIE yIIlbl, TO pEdpa
MUPAaMUJIbI PABHBI, U BEPIIMHA TUPAMUJIBI IPOCKTUPYETCS B IIEHTP OKPY)KHOCTH, OIMCAHHON OKOJIO
MHOTOYTOJIbHUKA OCHOBAHHUSI.

Uto0Obl OBLIO JI€rde 3alOMHHUTH, MOXKHO
MPEACTaBUTh BUJI MUPAMUIbl CBEPXY (CM.
puc.l).

[Ipoekuuu pé€dep paBHBI, Yepe3 X KOHIIBI
MO>KHO MPOBECTH OKPY>KHOCTb. N N

0>

puc.l

VY nupamuabsl MOryT OBITH paBHBI OOKOBbIE pEOpa TOrAa, KOI/a OKOJIO MHOIOYrOJIbHHUKA
OCHOBAHUS MOYKHO OIIUCATh OKPYXHOCTb.

Puc. 2 Puc. 3

I'naBHbIE 32aBUCMMOCTH 1JISI MHOTOYT0JIbHUKOB, 0K0JI0 KOTOPBIX MOKHO ONMCATH
OKPY’KHOCTh

MHOroyroJibHuK, .
LenTp onucanHoM
0K0JI0 KOTOPOI'0 MOKHO Dopmy.ibl
OKPYKHOCTH
OIHMCATh OKPYKHOCTh
MIPOU3BOJILHBIN abc a
TOYKA NIEPECEUCHUS R=—— ——=2R
TpEYTrOJIBbHUK 4S  sina
CEpEeIMHHBIX NEPIEHINKYISIPOB
(puc.2) rzie a,b,c - CTOPOHBI TPEYTOJIbHUKA
TOYKA [IEPECEUCHUS
. CepeIMHHBIX abc a
paBHOOEIPEHHBIN R=—— ——=2R
MEPIICHAUKYISIPOB, HAXOIUTCSI 4S5 sina
TPEYrOJIbHUK

Ha BBICOTE, POBEICHHOM K
OCHOBaHHUIO
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MPSAMOYTOJIbHBIN

Cepe/InHa TUTIOTEHY3bI R - mojoBruHA rUTIOTEHY3bI
TpEyroJibHUK (puc.3)

TOYKa IIEPECCUCHUA

IIPSIMOYTOJIBHUK R - nmosoBuHa 1uaroHanu

JuaroHaneu

Ecnu ocHOBaHMeE - MpaBUIIbHBIM MHOTOYIOJIbHUK M BCE OOKOBBIE I'PaHU paBHBI, TO IMHpaMKIA
SIBJISIETCS TIPABUIIBHOM.
2. Tlupamuoa c pagrvlmu 08y2paAHHLIMU Y2NAMU NPU OCHOBAHUU:
Ecnu 60koBBIE TpaHU MUPAMUABI C €€ OCHOBAaHHEM 00pa3yloT paBHBIC IBYTPaHHbIEC YTJIbI,
TO BCE BBICOTHI OOKOBBIX I'paHell MUpaMuAbl paBHBI (Y MPAaBUIIBHOM MUPAMUIBI 3TO artoembl), 1
BEpIIMHA NHUpPaMUAbl NPOCKTUPYETCA B LEHTP OKPY)KHOCTH, BIMCAaHHOW B MHOTOYI'OJIbHUK
OCHOBAHUS.

YroOBl JieTde JTO 3allOMHHTH, MOKHO
MPEACTaBUTh, YTO CMOTPUTE HA MUPAMUIY
CBEpXY »
(cM. pUCYHOK). (s
[Ipoekuuu  BbICOT  OOKOBBIX  IpaHeil " [
MAPaMU/Ibl PABHBI, Y€PE3 UX KOHLIBI MOXKHO

BIIUCATb OKPYKHOCTD.

Y nupamuabl MOryT OBITH pPaBHBIE JBYTpaHHBIE YIVIBI NPH OCHOBAHMM TOI/A, KOrja B
MHOT'OYTOJIbHUK OCHOBAHHSI MOYKHO BITUCAaTh OKPY/KHOCTb.

Puc. 2 Puc. 3
OTMmeyass pamuyc r Ha pPHUCYHKE, HYXHO OBITh OYeHb BHHUMaTelbHbIM! Pannyc BhnucaHHOMN
OKpPY>KHOCTH TEpHEeHIUKYJsIpeH cTopoHe. Hampumep, B HpPOM3BOJIBHOM TpPEYroJbHUKE OH HE
HaXo/auTCs Ha buccekTpuce (puc.2) 1 B poMOe He mapasuiesieH cTopoHe (puc.3).
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I'maBHbIE 3aBUCHMOCTH J1JIS1 MHOI'0YIroJIbHUKOB, B KOTOPbI€ MOKHO BIIUCATh OKPY’KHOCTb

enTp BIIUCAHHOM
MHOroyroJibHuK DopMyJibl
OKPYKHOCTH
y Sa
J000M TPEYTrONIbHUK TOYKa repeceyeHust r=—
(puc.2) OuCCceKTpuC p
1€ p - MOJIYIIEpUMETP
Sp0M6a
pomO TOYKa repeceyeHust r=—
(puc.3) JTuaroHajnen p

I' - MOJIOBUHA BBICOTHI poMOa

3agauu 1719 CaMOCTOSITEJILHOIO PelleHus :

1.BbicoTa npaBUiIbHON TPEYTOJIbHON NUPaMUIbl paBHA a\3; paauyc OKpY»KHOCTH, OIIMCAHHOU
OKOJIO ee OCHOBaHuf, 2a. Halinute: a) anopemy nupamusl; 0) yroa Mexay OOKOBOM I'paHblO U
OCHOBAHUEM; B) IJIOCKUI Yo NPU BEPIINHE MUPAMUIBI.

2. Anoema npaBUIILHON YETHIPEXYTrOIbHOM MUpaMubl paBHa 2a. BeicoTa mupaMuasl paBHa
aV3. HaiiguTe: a) CTOPOHY OCHOBAHHS TUPAMUIBL; 0) YroJ MEXIy GOKOBOM IPAaHbIO ¥ OCHOBAHHEM;
B) pacCTOsIHHE OT LIEHTPa OCHOBAHM MUPAMU/IBI 10 MJIOCKOCTU OOKOBOW I'PaHH.

3. OcHoBaHue NHUpPaMUIbI - IPSIMOYTOJIBHUK CO CTOpoHamMH 6 u 8 cM. BeicoTa nmupamusl
paBHa 12 CM W MPOXOAMT Yepe3 TOUKY IEepecedeHHs NuaroHajieil ocHoBaHus. Haiinute GOKOBBIC
pedpa nupaMubl.

4. OcHoBaHue nupamubl - pom6 ¢ nuaronansivMu 10 u 18 cM. Beicota nupamuibl IpoXoauT
yepe3 TOUKY MepeceueHus nuaroHaneit pomba. Mensbiiee 60koBoe peOpo mupaMuibl paBHoO 13 cM.
Haiinute Gonbiee 00koBOE peOpO MUpPaAMHIBL.

5. B mpaBuJIbHON 4YETHIPEXYrOJbHOW NMHUpaMHUAE CTOPOHA OCHOBAaHMs paBHA 6 CM, a yroi
HakJI0Ha OOKOBOI IpaHU K MJIOCKOCTH OCHOBaHMsA paBeH 60°. Haiinure 6oxoBoe pedpo mupaMuibl.

6. OcnoBanuem nupamusl DABC sBisiercs mpsimoyronbHbli TpeyronbHUK ABC, y koToporo
runoteny3a AB pasna 29 cwm, kateT AC paBen 21 cm. Pebpo DA nepneHAuKyIsapHO K MIOCKOCTH
ocHoBaHus U paBHO 20 cM. Haiiaure miomianb 60KOBOM MOBEPXHOCTH MUPAMUIBI.

IMPAKTUYECKAS PABOTA Ne 69
Ha3zBanue npakTuuyeckoii padorni: Vcciedosanue cummempuu 8 muozoepanuuxax. Illocmpoenue
NPAaBUNIbHBIX MHO202PAHHUKOS.
Lean padoThl: HAYYUTHCS CTPOUTH IPABUIIbHBIE MHOTOTPAHHUKHU U UCCIIEI0BATh B HUX CHMMETPHIO.
Pe3yabrarhi:
Dopmupyemote 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— ITIK 1.3. IIpoBoguth u oOpabaThiBaTh pe3yNbTaThl HWCHBITAHUW CHCTEM OTOIUICHUS,
BOJOCHAOXKEHUSI, KaHATHM3AIMH U BOAOCTOKOB MPHU MCTIHITAHUSIX
memanpeomemnsie:. MPII 01, MPIIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnste. 11P6 09, I1P6 10, ITP6 11, I[TP6 12, TPy 14, I1Py 15, I1Py 16.
3HAHUSA:

— Tlonsarue o MHOT'OrpaHHUKAax U UX OCHOBHBIX 3JICMCHTAX.
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— IlonsTHe 0 cuMMETpUM.
yMeHus: OnpeeneHue CAMMETPUYHBIX 3JIEMEHTOB B MHOIOTPaHHUKAX.
Xox padoThI:

1. 3anucarh onpezeeHue NPaBUIbHOTO MHOTOIPaHHUKA.

MHOI‘OFpaHHI/IK HAa3bIBACTCA MPABUIIBHBIM, CCIM CTO TPAHHM - .......iiiit ciiiiiiiiiiiiiiiiiiiaeenennienans

MHOT'OYT'OJIbHUKH U B Kaﬁ(ﬂOﬁ BCPIIMHE CXOAUTCA JHO U TO KC YUCIIO ..........convennn.

2. IlepeuncinTh CBOWCTBA MPABUIBHOIO MHOTOTPAHHUKA:

A) BCE pedpa MIPaBHJIBHOTO MHOTOTPAHHHMKA ~ eeneeneeenianianeaneannennn,

b) Bce oByrpaHHble  YIUIBI, COJEpXKallMe JIB€ TpaHH C  OOUIMM

3. [lepeunciuth npaBUIIbHbIE MHOTOIPAaHHUKU

D s e,
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Vron IIPAaBHJIBHOTO N-yroJIbHUKA PaBCH a =

[IpaBHUIIBHBIN N-yTrOJIBHUK
n=3 n=4 n=>5 n=6

I'panycHas mepa yria
IIPaBUIIBHOTO
N-yrojJpHUKa

[TycTs mpu BepmmHe cxoguTcs N pedep, Torjaa IIOCKUX YIJIOB MPH 3TOH BEpIIMHE .....,
IIPUYEM OHU BCE ....uvennennnen. MEX1y COOOH.

HYCTI) OAWH M3 YIJIOB M3 3TUX IUIOCKHX YIJIOB PABCH X, TOI'Ja CyMMa IIJIOCKHUX YIJIOB IIPU
BEpUINHE ......... , 1 TI0 CBOHCTBY MHOTOIPaHHOTO YIJIa Mony4dum Nx..... 360°%, otkyma x .........

KonnuecTBo MI0CKUX yIiioB IPU OAHON BEPIINHE
3 4 5 6 7

I'panycHas
Mepa  OJHOIO

yrja MEHbIe

3apanme 1: Jloka3zaTh, YTO HE CYILIECTBYET IMPaBUIBHOIO MHOIOTPaHHUKA, TPAHSIMU KOTOPOIO
SIBJISIFOTCS TPABUJIbHBIE IECTUYTOJIbHUKH, CEMUYTOJIBHUKU U N-YTOJIBHUKU MTpU N>6.
Jloka3arenbCcTBO:

VYros npaBWIBHOrO N-yroJbHUKAa NpU N>6 HE MEHBUIE ....... 0. C mpyroit CTOpOHEI, TIpH
Ka)KJI0W BEpIIMHE MHOTOI'PaHHUKA JIOJKHO ObITh HE MEHEE ...... I10ckux yrios. [losTomy eciu Obl
CYIIECTBOBAJ NPABHJIBHBI MHOTOTPAHHUK, Y KOTOPOTO TPAHM = ...eeuvnrenenennennnnn. N-yroJbHUKU

npu N>6, To cymMMa IUIOCKMX YIJIOB MPH KaXKJIO0W BEpIIMHE TaKOTO MHOTOTpaHHHMKa Oblia Obl HE
1Y (535153 11 (I

I1o cBOICTBY MHOTOTPAHHOTO yIila: CyMMa BCEX MIOCKUX YIII0B IPH KaXJA0W BEepLUINHE
BBIITYKJIOTO MHOTOTPAHHHUKA .. ..enveeeneeenneennnennnens
33503171
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3ananme 2: J/[okazarh, 4TO CYIIECTBYET BCETO 5 MPaBUIbHBIX MHOTOIPAHHUKOB

Jloka3arenbCcTBO:
®opma rpaneit | I'pagycn | Yucno | Cymma | IIporuBopeun | Uucino rpaneii | HazBanue
as mepa | pedep IJIOCKU | T JIX TEOPEME | TAKOTO IIPaBUIIBHOT
IUIOCKOIO | IpH X YIJIOB | O CyMMe€ MHOT'OTPaHHH | O
yria OIHOM | mpu IJIOCKHUX Ka MHOT'OTPaHH
BEPILMH | OJHOW | yIJIOB uKa
e BEPIIHMH | MHOTOTPAHHO
e ro yria
[TpaBuibHBIHI 3
TPEYrOJIbHUK 4
5
6
[TpaBuBHEBIHI 3
YETBIPEXYTOJIbH
1719 (O ) 4
[TpaBuIbHBII 3
ISATUYTOJILHUK
4
BBIBOI: ...

ITPAKTHYECKAS PABOTA Ne 70
HazBanue npakTuueckoii padorsi: [locmpoenue yceyeHHol nupamuobl U bl14UCTEHUE ee OCHOBHbIX
9N1eMeHMO8.
Ilenb padoThI: : HAYYUTHCA CTPOUTH YCEUEHHYIO TUPAMUY U BBIYUCIIATH €€ OCHOBHBIE DJIEMEHTHI.

Pe3yabTarsl:

Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— ITIK 1.3. IIpoBoguth u oOpabaThiBaTh pe3ylbTaThl HWCHBITAHUH CHCTEM OTOIUICHHUS,
BOJIOCHA0KEHUSI, KAaHAIM3AIIMN U BOJOCTOKOB MPHU UCTTBITAHUSIX
memanpeomemnwie: MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02
npeomemnsie: 11P6 09, I1P6 10, TTIP6 11, I1P6 12, [1Py 14, [1Py 15, IIPy 16.
3HaHus: [[oHsATHE O yCEUEHHBIX MUPAMUIAX U UX OCHOBHBIX JIEMEHTaX.
yMeHus: BriuncieHne OCHOBHBIX JIEMEHTOB YCEUEHHOM MUPaMHU/IbI.
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Xox pabdoThI:

1.1306pa3um npoun3BosibHYIO TupamMusy SA1 Ao...
An.
2. [IpoBeniéM cexylyro INIOCKOCTh MapaljIeIbHO

OCHOBaHMIO, TIEPECEKAIOIIYI0 OOKOBBIE pEOpa
nupamMusl B Toukax Bi Ba... Bn.

3.Cekymas IJIOCKOCTh pa30uiia mupaMuly Ha JABa

MHOI'OTPaHHUKA, OJIUH U3 KOTOPBIX TaK K€
SIBJISICTCSI TUPAMUJION., @ APYTOl HA3bIBAETCS
yCe4EéHHOM MUpaMuUI0i.

Nrak, yceuéHHOM MUPAMHI0H HA3bIBACTCS
MHOT'OTPaHHUK, 'PaHsIMH KOTOPOTO SIBJISIOTCS
MHOT'OYTOJbHUKH A1 Az... Anu B1Bo...
Bn(BepxHee 1 HUKHEe OCHOBAHHA),
PacIoyIoKEHHBIX Ha MMapajuleIbHbIX INIOCKOCTAX U
4yeThIpEXYroibHUKOB A1 A2 B1 B2, A2 A3 B2
Bs,...An-1 An Bn-1 Bn(00koBBIE Tpanm).

OTpe3ku, COeANHSIONINE BEPIINHBI OCHOBaHUM
Ha3bIBAIOTCSl 0OKOBBIMM pPEOpamMM yceuEHHOMN
TTUPAMUJIBI. ABCDA B: C1 Di1-yceuénnas nupamua.

Ha ueptexe nzobpaxeHna yceu€HHas mupamuia ABCD u A1 B1 C1 D1-ocHoBanust
ABCDA: B; C1 Ds. A A1B;1 B-6okoBast rpaHb
A A1-GokoBoe pedpo

OO1-BBICOTA

BbicoTOM MpaMuibl Ha3bIBAETCA MEPIEHAUKYIISP,
MPOBEIEHHBIN U3 000N TOYKH OCHOBAHUSA K
IIJIOCKOCTH APYTOTO.

Paccmotpum 6okoByto rpans A1 A2 B1 B2
YCEYEHHOU MUPAMHUJIBI .

Croponsl A1 A2 1 B1 B2 mapannenbsHbl, Tak Kak

NPUHAIEXKAT MapajuIeIbHBIM MPSIMBIM, 110
KOTOPBIM IIJIOCKOCTh S A1 A2 nepecekaeTcs ¢

napaJiyiCJIbHbIMHA IIJNIOCKOCTAMU aJ'IL(ba u Oera.

Cropons! A1 B1 u A2 B2 He mapasienbHbl, Tak Kak
WX TIPOJIOIDKEHHS TIEPECEKAIOTCS B TOUKE S.

Taxum 00pa3oM MbI JIOKa3aly, 4TO OOKOBAs IPaHb | (;KeaTebHO COMOCTABIISITh OOBEKTHI
NPAaBHJIbHON YCCYEHHON MHUPAMHUIBI YepTeka Co CJIOBaMU, MOKHO aHUMaIHen
A1 A2 B1 B -aBisercsa Tpanenuei. 1160 TIPOCTO BBIAEIATH)

OueBHIHO, UTO BCE OOKOBBIE IPAHU YCEUEHHOM
MMPaMUIbI ABJISIOTCS TPATIELUAMH.

Ecnu yceuénnasi nupamMuia nojaydyeHa nyTém
CEYEHMS NapAJJIEIIbHO OCHOBAHUIO IMPABUIIBHON
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MUPaMUJIbI, TO YCEUCHHAs HpamMuia OyeT Tak xe
NPaBHJILHOI.

OcHoBaHUs NTpaBUIIBHON YCEUEHHON TUPaMUIbl —
3TO MpPaBWJIbHbIE MHOTOYTOJIbHUKH, & OOKOBbIE
IpaHK- paBHOOEAPEHHbIE TPallelHH.

BricoTa 60Kk0BOM I'paHK Ha3bIBACTCS anmo(eMoi.

A A1B1 B- paBHoOepeHHas Tpamenus.

BiE-anodewma.

[IpuMenuM cBOM 3HAHUS MPU PELICHUU 33/4a4:
3agaua 1.

CTOpOHBI OCHOBaHMM MPABUIILHON TPEYTOJIbHOU
yceu€HHOM nupamuabl paBHbl 4 1M U 2 1M. Touku
O u O1-ueHTpbl OCHOBaHUM upamuibl. Halitu
BBICOTY M anodeMy MmupaMubl, eciim O0KOBOE
pedpo paBHO 2 M.

JIns Havana npoBenéM KpaTKUM aHaIu3 3a1a4u:
TaK KaK yce4€HHasi IMpaMuza paBuiIbHasi, TO
OOKOBBIC pEOpa-paBHbIC paBHOOCIPCHHBIC
Tpaneuuy. B ocHOBaHUU JIeXkKaT NpaBUIIbHBIE
TPEYroJIbHUKHU, 3HAYUT BCE YIJIbl ITUX
TPEYroJbHUKOB OyAyT no 60 rpagycos.
Pemenne:

1. domnonHuTenbHOE nocTpoeHue: nocrpoum CM
nepneHukyisapHo AB, C1Mi1 nepneHuKynsapHo
A1B1 1 coenuanM Touku M1 u M.

ITo Teopeme o Tpéx nepnenaukysapax MiM
neprneHaukynsiped AB(ogHoBpemenno MiM
nepnenukynsapHa Ai1B1), 3Haunt MiM-anodema.

2. [lockonbky Touku O 1 O1-LIEHTPHI OCHOBAHUI
nupamupl, To OO1-BbIcOTA h.

JlononHuTenbHOE nocTpoeHue: nocrpoum Cil
nepreHaukysippo CM u M1 N Tak e
nepneHauKkyisspao CM.

Torma CiL= 001= M1 N=h(kak paccTOsHHs MEXLy
napajieIbHbIMU TPSMBIMA).

3.Tpeyronsauku ABC u A1 B1 Ci-nipaBuiibHbIE,
3Ha4uT OC n O1C1-pagnychl ONUCAHHBIX
OoKpykHOCTeH TpeyroiapHukoB ABC u A1 B1 Ci.
Haiinem OC u O1Cimo dopMysie 715t HaXOKIECHUS
paanyca OIMCaHHOW OKPYKHOCTH

[Jano: ABCA1 B1 Ci-yceuénnast nupamua,
AB=BC=AC=4 1M, A1B1=B1C1=A1C1=2
M, AA1=2 1M

Haiitu: BeicoTy, anodemy
Pemenne:

1.J1.m. CMLAB, CiMi+ A1B1— MM+
ABu

MiM-L A1Bi( o T.1.11.)

MiM-anogema.

2. O01-BeIcOTA h.

Jlm. CilL e, My NL em.
C1L=001= M1 N=h(kak paccrosiaus
MEKTy TapajuIeIbHBIMUA TPSIMbIMH ).

3.A ABC u A A1 B1 Ci-npaBunsasie— OC
n O1C1-paanycel ONMCAHHBIX

OKPY>KHOCTEH.
OC=AB =4 =4
25in60° 2% 3
01C1=A1B1 =2 =2 mm
25in60° 2+ 3
4,
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4.Haiinem nnuny otpeska CL kak pa3HOCTb MeX1y
mHamu otpe3koB OC u O1C1:

5.3 mpsmoyrosbHOTo Tpeyroabauka CCiL
HalnéM
Ci1 L mo teopeme Iudaropa:

6. I1o onpenenennto cuHyca U3 NpsMOYroJbHOTO
TpeyroiabHuka A1 C1 M HaiiiéM JUIMHY OTpe3Ka
CiMuz:

Jnuny otpeska O1M1 HalijieM Kak pa3HOCTb JJIUH
orpe3koB CiM1 u C10a1:

7.13 npsimoyronsHoro tpeyronsauka ACM no
OTpeJIeIICHUIO CHUHYCca HalAEM niuHy oTpeska CM:
N3 paznoctu orpesko CM u CO Haiinem JIMHY
OM:

8. PaccMOTpHUM MpSAMOYTONBHBIN TPEYrOIbHUK
M:NM u naiinem muuny otpeska MiM no Teopeme
[Tudaropa:

3neck Hen3BecTHA AnuHa otpe3ska MN. E€ moxHo
HaWTH KakK pa3HOCThb AyinH oTpe3koB OM u ON:
MN= OM - ON.

B cBoro ouepenr ON= O1 M1=1 nam, Tak Kak

\3

O1 M1 NO-nipssiMOYTOJIbHUK.

CL=0C- 0:C1=4
\3

5.A CCiL-nipsimoyrosibHBIN, TIO TEOpEME
[Tudaropa:
Tak kak C1L= OO1=h, caegoBareisHo
BbIcoTa h paBHa 2V6 1M
C1 L=V CCs?- CL%=\22-(2)>=V8 =26 nm
(32 N3 3
6. C1M1=A1C1*sin60°=2*V3 =V3 im
2
01M1= CiM1- C101=\3-2 =1 am
V3 43

1.
CM=AC*sin60°=4*\3 =23 nm
2
CO=2V3-4 =2 i
V3 3
8.A MiNM-npsimoyronbHbIi, 10 TEOpEME
[Mudaropa:
M:M=vh?+MN?
MN= OM - ON.
ON= 01 M1=1 1M, TaK Kak
V3
O1 M1 NO-nipssMOYyTroJIbHUK.
MN= OM — ON= OM- O1 M= 2

OM=CM -

&
2
[98)

S|

MiM=v\h2+MN?

=8 +1=V9=3
3 3 3

MiM==V(2¥3)> +1
(3 (V37

Otser: MiM=V3 IIM, OlOZM M
3

Sanaqn AJI CaMOCTOATECJILHOI'O peICHMA

1. OcHoBaHMEe THpaMHJIBI - MPSMOYTOJIBHUK co cTopoHamMu 6 cMm u 8 cMm. Kaxmoe pebpo
nupaMuibl paBHO 13 cM. Beruncnure BHICOTY MUpaMUIbIL.

2. OcHOBaHME NUPAMHUJIBI - MPSMOYTOJBHBIN TPEYTOJbHUK ¢ KareramMu 6 ¢cM u 8 cMm. Bcee
JBYTpaHHBIE YITIbI IPU OCHOBAHUM MUpPaMKIbl paBHbl 60°. HaliquTe BBICOTY MMpaMHUIbIL.

3. Y 4eThIpexyroiabHON yCEUEHHON MUpaMUbl CTOPOHBI OJTHOIO OCHOBAHUS paBHEI 6, 7, 8, 9
CM, a MEHbIIIas CTOPOHA APYroro OCHOBAaHMWS paBHa 5 cM. Halinute ocTaibHBIE CTOPOHBI ATOTO
OCHOBaHUSI.
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4. B mpaBuibHOW TpPEYroJibHOW NHpPaMHJAE C BBICOTOM h Yepe3 CTOPOHY OCHOBaHHS a
MpoBe/ieHa IUIOCKOCTh, TepeceKaromas MpoTHBOJIEKAIasi MpOTUBOJIeKalee O0KOBoe pedpo mon
psAMBIM yriioMm. Haiinure mromans ceyeHusl.

5. IocTpolite ceyeHre nupaMubl IIOCKOCTBIO, IPOXOALICH Yepe3 BEPIIUHY UPAMUIBI U
JIB€ JaHHBIE TOUKH Ha €€ OCHOBAHUH.

6. B mpaBUJIbHOM YETHIPEXYTOJIBLHON YCEUEHHON MUpaMHJI€ BHICOTA paBHA 2 CM, a CTOPOHBI
ocHOBaHM# 3 cM u 5 cMm. Haliiure nuaroHanab 3TOM MUpPaMUJIbI.

IMMPAKTUYECKAS PABOTA Ne 71
Ha3sBanue npakTuueckoi padorsl: //ocmpoenue yununopa u e2o cevyeHuil.

He.]'lb paﬁoTbI: HAaY4YUTBCA CTPOUTH HUIMHAPBI U UX CCUCHUSA
PesyabTarsl:

Dopmupyemovie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— IIK 1.3. IIpoBogutb u oOpaOaThiBaThb pe3yJbTaThl HUCHBITAHUNW CHCTEM OTOIUICHUS,
BOJIOCHA0)KEHUS, KAHAIHM3AIUU ¥ BOAOCTOKOB IPU MCITBITAHUSX
memanpeomemnusie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HaHus: [loHATHE O HMIMHAPAX U X OCHOBHBIX AJIEMEHTAX.
yMeHHus:
— Bpluncienre OCHOBHBIX JIEMEHTOB LIMJIMHAPA.
— IlocTtpoenue ceueHni HWIUHAPA.
Xon pa0doThI:
InamHAPOM Ha3BIBAETCS TENO, KOTOPOE COCTOUT U3 JBYX KPYroB, COBMELIAEMBIX MapajlICIbHBIM
IIEPEHOCOM U BCEX OTPE3KOB, COEAMHSIOIINX COOTBETCTBYIOLIUE TOUKH 3TUX KPYIOB.
Kpyru Ha3plBalOT OCHOBAHMSIMM IWUIMH]PA, a OTPE3KH, COEAUHSAIOIINE COOTBETCTBYIOLINE TOUYKU
OKPY>KHOCTEH 3TUX KPYroB — 00pa3youMMy IumHapa (puc. 1)

4"
OCHOBAHIIT- I\'l)}"l'II

puc. 2 puc. 3

puc. 4

Csouicmea yununopa:
1) OcHoBaHMsI IUJIMHAPA PABHBI U JIEXKAT B APAJUIEIbHBIX IUIOCKOCTSIX.

2) OOpa3yromye MUINHIAPA PAaBHBI U TTapaJlIe/IbHBI.
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Pannycom LMIMHIpA HAa3bIBAETCS painyc €ro OCHOBAHUS.

BobicoToli uiiMHpa HAa3bIBAETCS PACCTOSHUE MEXKTY INIOCKOCTSMU €0 OCHOBAaHUH.

CeueHne LMIMHApPA IUIOCKOCTBIO, MIPOXOASAIIENH 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 MPAMOYTOJIbHUKAaMU (pHC. 3).

CeueHue IMIMH]PA IUNIOCKOCTBIO, ApaUIEIbHON OCHOBAaHUSIM — KPYT, paBHbI OCHOBAaHUAM (pHC. 4)

3agauu AJ19 CaMOCTOSITEILHOIO PeLIeHHs:
1. Panguyc nunnnapa paseH 3¢M, a ero BeicoTa- Scm. Haiinure miomaabs 0ceBOoro ceueHus U miola b
MMOJTHOM MOBCPXHOCTHU HUIIMH/IpPA.
2. Pammyc mmnmuHApa paBeH 2cM, a ero BbicoTa- 3cMm. HaiimuTe amaroHaib OCEBOrO CEYCHUS
LWIMHIPA.
3. JluameTp OKpYKHOCTHM OCHOBAaHHs ILWIMHApA paBeH 26, oOpasyrouias LMIMHIApa paBHa 21.
IInockocTe mepecekaer ero ocHoBaHMs 1o xopaaM JuiMHbL 24 n 10. PaccrosHue mexny sTumMu
xopnamu pasHo V730.
a) JlokaxuTe, 4TO IEHTPHI OCHOBAHUI LIUJIMHPA JIEKAT IO Pa3HbIE CTOPOHBI OT 3TOM MIIOCKOCTH.
0) HaiimuTe yron Mexay 3TOH IUIOCKOCTBIO M IMJIOCKOCTBIO OCHOBAHHMS IIMIIMH/IPA.
4. BeicoTa nuiIMHApa paBHa 3, a paJuyc OCHOBaHUS paBeH 13.
a) [loctpoiiTe ceueHne HMIMHIPA IUIOCKOCTBIO, IPOXOIALIECH apayieIbHO OCH LIUIMHIIPA, Tak,
YTOOBI MJIOLIA/(b 3TOTO CEYEHUS paBHsIIACH 72.
6) Haiimute paccTosiHuE OT MIOCKOCTH CEUEHHsI 10 LIEHTpa OCHOBAHMS LIMJIMHAPA.

MPAKTUYECKAS PABOTA Ne 72
Ha3panue npakTuyeckoii padorbl: BuiuucieHue 0CHOBHbIX 21eMeHmMO8 YUTUHODA.

He.]'lb paﬁoTbl: HAaYYUTBHCA BbIYUCIIATE OCHOBHBIC 3JICMCHTBI HUJIMHIpPA.
Pesyabrarnl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yJlbTaThl HCHOBITAHUNH CHCTEM OTOIUICHHS,
BOJIOCHA0)KEHUS, KAHAIHM3AIMY ¥ BOJOCTOKOB TIPH MCITBITAHUSX
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HaHus: [loHATHE O IMIMH/IPAX U UX OCHOBHBIX AJIEMEHTaX.
yMeHus1: BeraricieHre OCHOBHBIX JIEMEHTOB IHIIHHIIPA.
Xox pa0doThI:
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? Linnunap.

Ocb SneMeHTbI LUNUHAPA:

H — BbicoTa yunuHgpa

L . : _-—/:/ R - paguyc ocHoBaHus
L — oBpasyiolas uunuHapa

MMOCKOCTbIO, ! :
maparnmnerisHo ocu - : |
MPSAMOY roMnbHUK | :
i |
i
1
= OceBoe ceveHne —
| MPAMOYFONbHK
CeueHune LMNHApa MnockocTbio,
neprneHauKYNAPHON ocH - Kpyr
3agaum AJ1sl CAaMOCTOSITEILHOTO PellleH s :
1. OceBoe ceueHue NUIMHAPA — KBaAparT, AuaroHaib Kotoporo pasHa 20 cm. Haitaure: BbicoTy
HWIMHAPA.
2. BeicoTta mununapa 6 am, paguyc ocHoBanus S 1M . Konusl otpe3ka AB, paBHoro 10 am,

JeKaT Ha OKPYKHOCTSIX 000ux ocHOBaHUM. Haiinure kpaTuaiiiiiee paccTosiHAE OT HETO /10 OCH.

3. BricoTta munnaapa paBHa 16 cm. Ha paccTostHuu 6 ¢cM 0T OCH IIWJIMH/IPA IPOBEIEHO CEUCHHE,
napajuleJIbHOE OCH LIMJIMHApa U uMerolee popMy kBaapara. Halinure paguyc quinHapa.

4, JlnaroHanb OCEBOro CE€UEHMsS NWIMHIApPA paBHA 48 cM. YTosl MEXAy 3TOW JUaroHaidblo U
obpasyromeii mumuHApa pasen 60°. Haiimurte: a) BBICOTY IMIMHApA; 0) pajdyc IMIMHIPA; B)
JI0IIAlb OCHOBAHUS HUIMHAPA.

5. OceBoe ceueHne NUIMHIPA — KBAaApaT, TUaroHaib Kotoporo pasHa 20 cMm. HaliauTe BeICOTY
IUJUHIPA U TJI0MIAh €0 OCHOBAHUS.
6. [Tnomane oceBoro ceueHus MuIMHApPa paBHa 10 M?, a TuToInaab OCHOBaHus — 5 M2, Haiinure

BBICOTY HUJIIMHIpPA.
HJ'IOCKOCTI), npoxoadinas 4€pe3 HCHTP HUKHETO OCHOBAHHWA LMUJIMHAPA 11O YIJTIOM 0. K OCHOBAaHMUIO,
IepeceKaeT BepXxHee OCHOBAHME I10 XOp/ie, paBHOM b u cTsaruBatomeit ayry . Haitaure BoicoTy
MUJINHIPA.

INMPAKTHYECKAS PABOTA Ne 73
HasBanue npakru4eckoi padorel: /locmpoenue KoHyca u e2o ce4yeHui.

Ilenb padoThI: HAYUYUTHCS CTPOUTH KOHYC U €T0 OCHOBHBIE DJIEMEHTHI.
Pe3yabTarsi:

Dopmupyemote 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
— ITIK 1.3. IlpoBomutb u o0OpaOaTbiBaTh pe3yibTaThl MCIBITAHUNH CUCTEM OTOIJICHHUS,
BOJIOCHA0>KEHUS, KAaHAJIM3AIUU M BOJOCTOKOB IPU UCIIBITAHUX
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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, TTPy 16.

SHAHUA:

— Ilonsrue o KOHYCaxX 1 WX OCHOBHBLIX 3JICMCHTAaX.

— Tlonsartue o ceyeHHsIX KOHYcA.
YMEHHs:

1. BeiunciaeHue OCHOBHBIX 3JIEMEHTOB KOHYCA.

Konyc

Bepwuna Konyca

Oﬂpaaymwue
Konyca

OcnoBanue

OCHOBaHHMHI.

Xon padoTsi:

Konycom Ha3bIBAIOT TENO, KOTOPOE COCTOUT U3
Kpyra (OCHOBaHMS), TOYKH, HE JeXallel B
IUIOCKOCTH OCHOBaHHUS (BEpLIMHBI) M BCEX
OTPE3KOB, COEUHSIOIUX BEPUIMHY C TOUKAMHU
OCHOBAHUS.

OTpe3kH, COCIUHSIOIME BEPIIMHY KOHYCa C
TOYKaMH OKPYKHOCTH OCHOBAHMsI, Ha3bIBAKOTCS
o0pasyouumu, Konyca.

Konyc Ha3biBaeTcs mpamvim, eciu npsmas,
COCJIMHSIONIAs BEPLIMHY KOHyca C LIEHTPOM
OCHOBaHHUS, NEPIEHIUKYJISpHA IUIOCKOCTU

Buvicomonu KOHYCa HAa3bIBACTCA IICPICHIAUKYIIAP, OHYIHCHHLIﬁ U3 €ro BCPHIMHBI Ha IINIOCKOCTb
OCHOBaHUA. Y IpsAMOro KOHyCa OCHOBAHNE BBICOTHI COBIIAAACT C ICHTPOM OCHOBAHUS.

BBICOTY.

KakK OCH.

Bapmuanr 1.

Ocbio npsaAMOro KpyroBoro KOHYCa HAa3bIBACTCA IpsMadA, colACprkalias cro

Harnsagno npsiMoii KpyroBoil KOHYC MOXHO TpEACTaBIATh cebe Kak Tello,
MOJIy4€HHOE IIPH BPAILLIEHUH IIPSIMOYTOJIbHOI0 TPEYrOJIbHUKA BOKPYT €r0 KaTeTa

33}13‘!1/[ JIA CaAaMOCTOATEC/ILHOI'O PCIICHUA

1. Kakas ¢urypa nonydaercst B c€4€HUN KOHYCa MIIOCKOCTBIO, TPOXOASIIEH Yepe3 och KoHyca?
2. Yto npezacrasisieT coO0i ceyeHne KOHyca IMI0CKOCThIO, MPOXOIAIIeH Yepe3 BepIInHy KoHyca?

3. Uemy paBHa IJIOIIA[h OCEBOrO CEUCHHs KOHYCA, €CIIM €ro BBICOTa B 2 pa3a Ooublie paauyca

OCHOBAHMS U paBHaS cM?

4. OceBoe ceueHHe KOHyca MPEICTABISAET COO0M MPSMOYTOJIBHBIA TPEYTOJbHUK ¢ KaTeToM a. Uemy

paBHa BbICOTA KOHYyca?

5. Bricora koHyca paBHa 8 M. Ha kakoM paccTOsIHHH OT BEpUINHBI KOHYCa HAJ0 TPOBECTH
IJIOCKOCTh, MapaJlIeIbHYI0 OCHOBAHHUIO, YTOOBI TUIONIA b CEUCHUS ObllIa paBHA: a) MOJIOBUHE
TIJIOIA I OCHOBAHUS; 0) YETBEPTH TUIONIAAN OCHOBAHUS.

Bapmuanr 2.

1. Kakas ¢urypa nosyyaeTcsi B CEUEHUU KOHYCa TIOCKOCThIO, MPOXOASIEH NepeHANKYIIPHO OCH

KOoHyca?
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2. Uto mpexactaBisieT co00il CedeHHE KOHYCa IIJIOCKOCTBIO, MapajuiebHON JBYM OO0OpPa3yOIMNUM
KoHyca?

3. Uemy paBHa IUIOIIAAb OCEBOTO CEUEHHS KOHYCA, €CIIM OCEBBIM CEYCHHEM KOHYCa SBISETCS, a
paanyc OCHOBaHUs KoHyca 3 cM?

4. OceBoe cedyeHHE KOHYyca MPEACTaBIsAeT cO00M PaBHOCTOPOHHHI TPEYTOJIBHHUK CO CTOPOHOH a.
Uemy paBHa BrICOTa KOHYyCa?

5. OceBoe cedeHHEe KOHyCa — MPSMOYTOJIBHBIN TPEYTOJbHHUK CO CTOpPOHOM 2r. HalimuTe rmomaab
CedeHNs, MPOBEICHHOTO Yepe3 JBe 00pa3yolIie KOHyca, yrol Mekay KOTOphIMH paseH: a) 30°; 6)
459 B) 60°.

IHPAKTHUYECKAS PABOTA Ne 74
Ha3Banme npakTuuyeckoil padboTsbl: BoiuucieHue 0CHOBHbIX dIeMEeHMO8 KOHYCd.

eap padoThl: HAYYUTHCS BBIYUCIIATH OCHOBHBIE 3JIEMEHTHI KOHYCA.
PesyabTarsl:

Dopmupyemvie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— IIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yNbTaThl HWCHOBITAHUNW CHCTEM OTOIUICHHUS,
BOJIOCHAOXKEHU S, KaHAITM3AIMH U BOJAOCTOKOB IPH MCTIBITAHUSIX
memanpeomemnsie. MPIT 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HaHus: [loHATHE 0 KOHYCaX M UX OCHOBHBIX JJIEMEHTAX.
yMeHus: BriuncieHne OCHOBHBIX JIEMEHTOB KOHYCOB.
Xoa padoThi:

1. Teno, cocrosiiee W3 TOYKHU, Kpyra M OTPE3KOB, COCAMHSIONIMX 3Ty TOYKY C TOYKaMH Ha
OKPY>KHOCTH Ha3blBaeTCs

a) [Mununapom

0) Konycom

B) ITupamunoi

r) Hert npaBunbsHOrO 0TBETA

2. Teno, monydeHHOE B pe3ysibTaTe BpalleHHs! PSIMOYTOJIbHOTO TPEYTrOJIbHHUKA, HA3bIBAETCS:
a) Humusaapom

0) Konycom

B) [Tnpamunoi

r) Her npaBunbsHOTO OTBETA

3. OceBoe ceueHne KOHyca paBHOCTOPOHHUI TpeyroyibHUK. YemMy paBHaA 00pasyrolasi, eciii 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 oOpasyroIas, €Clid yroji MeXIy paanycoM U o0pasyrolen
60 rpagycoB?
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a) 12 cm

0) 16 cm

B) 4 cm

r) Her npaBunbHOrO 0TBETA

5. BepHo 11, uTO €ciM y KOHyca CEUYEHUE - PaBHOCTOPOHHHUIN TPEYrOJIbHHMK, TO JHaMETp paBeH
oOpasyromeii?

a) na

0) HET

B) HE Bcerja

r) HET IIPaBUJIILHOTO OTBETA

6. Paguyc xonyca 3 cM, oOpa3yromas 5 cMm. UeMy paBHa IUIONIAIb OCEBOTO CEYCHUS?
a) 15 xB.cM.

0) 14 xB.cM.

B) 12 kB.CM.

r) HET MPaBUILHOTO OTBETA

7. B xoHyCe napajuiebHO OCHOBAHHUIO ITPOBEJEHO ceueHue. Onpeaenure ero paanyc, €Cliv miolaau
OCHOBAHMS U C€YEHUsI paBHBI 64 1 256 cM. KB?

a) 4

0) 2

B) 1

r) Her npaBunbHOrO OTBETA

8. Ceuenue KoHyca, IPOXOJIAIIEE Yepe3 BEPIINHY U JIB€ TOUYKH OCHOBAHHUS ...
a) IIpou3BOIBHBIN TPEYTOIBHUK

0) PaBHOOEIpeHHBIN TPEYyroJbHUK

B) IIpsAMOYTOJIBHBIN TPEYTOJIBHUK

r) PaBHOCTOPOHHMI TPEYTrOJIBHUK

9. Ocp BparteHust MPSIMOYTOJIBHOTO TPEYTOIBHUKA B KOHYCE SIBIISIETCH ...
a) pamuycom

0) TUaMETPOM

B) oOpasyroreit

T) BBICOTOM

10. 3. Pagnyc ocHoBaHus KOoHYca paBeH 10 cm, a BeicoTa 15 cm. HaliguTe mmomans ceueHus: KoHyca
IJIOCKOCTBIO, TApaJIEIbHONM OCHOBAHUIO U HAXOAAIIEICS Ha paCCTOSHUU 2CM OT BEPIIMHBI KOHYCa
1611
a)
9
0 ol cM
16
1711
B)
10
r) 562511 cm
)91 cMm

cM

cM

MMPAKTUYECKAS PABOTA Ne 75
Ha3panue npakTu4yeckoii padorbli: /locmpoenue u viuucieHue 0CHOBHbIX NIEMEHMO8 YCeUeHHO20
KoHyca.
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Ieab padoThl: HAYYUTHCS CTPOUTH YCEUEHHBIH KOHYC U BBIYUCISATH €T0 OCHOBHBIE 3JIEMEHTHI

Pe3yabTarhi:

Dopmupyemuvie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— IIK 1.3. TIlpoBoguts u o0O0OpabaThiBaTh pe3yJabTaThl WCIBITAHUA CHCTEM OTOIUICHHS,
BOJIOCHAOKEHUS, KaHAIM3AIMHU U BOJAOCTOKOB IPH UCTIBITAHUSIX
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 YCEUEHHOTO KOHYCA.
yMeHus: BrluncieHne OCHOBHBIX 3JIEMEHTOB YCEYEHHOTO KOHYCa
Xoa padoTbI:
YceyéHHbIll KOHYC — TEJO BpAILEHHUS, KOTOPOE IOJIY4YaeTCcsl MPHU BPALIEHUU MPSAMOYTOJIbHOU
Tpanenuu BOKPYT MEHbIIEeH OOKOBOM CTOPOHBI.

R2> — paamyc MEHbBIIIEr0 OCHOBaHUS;
R1 — paauyc Oonbliero oCHOBaHUS;
L — o6pasyromas;

H — BrIcOTa

[Ipu pemenun 3amay yaine BCEro JOCTATOYHO HApPHCOBATH TOJIBKO OCEBOE CEUEHHE YCEUEHHOIO
KOHYCa, KOTOPOE SIBJISIETCS paBHOOEIPEHHOM Tparenuei.

R2

H

R4
3agaua:

O0pasyromas yce4€HHOr0 KOHyca paBHa 2a M HAaKJIOHEHa K OCHOBaHMIO moja yriom 60°. Paanyc
OJIHOTO OCHOBAHUs B JIBa pa3a 0oJIblIIe paguyca BTOPOro ocHoBaHus. Haliaure kax bl n3 paguycos.

[Iycts obpasyromas yceu€HHoro konyca AB = 2a, a yron HakiioHa oOpasyromeil K IMI0CKOCTH
ocHOBaHus KoHyca £ BAO1 = 60°.
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| VYuursiBas, uro AO1= 2BO, onyctum u3 Touku B Ha miockocTb

HIKHero ocHoBanus neprnenaukyisp BK L AO1 rorga BO = KOs
= AK.

B A ABK: AK = AB cosz BAK = AK = 2a cos 60° = a.

Torma AK =KO1=BO =a, AO1 = 2a.

OTtBer: a, 2a.

A

3agaum AJ1sl CAMOCTOSITEJILHOTO pelleHus :

1. Haiigute oOpa3ymolyto ycedeHHOTo KOHYCa, €CIM PaJnyCchl OCHOBAaHUI PaBHBI 3 CM U
6¢cM, a BbICOTa paBHa 4 CM.

2. Panuycel ocHOBaHMit yceueHHOTO KOHYyca paBHBI 5 cM U 11 cM, a 0Opasyrorias paBHa
10 cm. Haiigure:

a) BrIcoTy yceueHHOro KoHyca;

0) [Tnommane 0ceBOro ce4eHus yCeueHHOTo KOHYca.

3. JlnaroHanb 0CeBOTO ceueHus yceu€HHOro Konyca paBHa 40 cM U epneHAuKYIsIpHa K

oOpa3yroiei konyca, papaoit 30 cm. Haliaute miomiaab cedeHus U MOJHON MOBEPXHOCTH KOHYcCA.
4. O6pa3yrolias yceueHHOro KOHyca paBHa 6 CM M HaKJIOHEHA K IIOCKOCTH OCHOBAHUS
nox yriioMm 60°. Jlnaronans OCEBOro CEUYCHHUS JACIUT 3TOT yrodl mornoJiaM. HalguTe mionaab 0CeBOro
CEYCHHS KOHYCA.
5. BhICOTa YCEUEHHOro KOHyca paBHa 2v3 cM. J[MaroHaab OCEBOTO CEYEHHs KOHyca
o0pa3yeT ¢ MI0CKOCThI0 OCHOBaHUs yroi 30° u nepneHANKyaspHa oOpa3yromieil. Haiinure miomans
OCEBOTr'0 CEUECHHUSI KOHYCA.

MPAKTUYECKASI PABOTA Ne 76
Ha3zBanue npakTuueckoii padorsl: [locmpoenue wapa u cghepwvi, ux cewenuti. Ypasnenue cgepeoi.
Ieabp padoThI: HAYYUTHCS CTPOUTH IMAp, CEUYCHHsS IMapa U chepbl U BBIYUCIATH UX OCHOBHBIE
JJIEMEHTHI.
Pe3yabrarsi:
Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yJlbTaThl HWCHOBITAHUNW CHCTEM OTOIUICHHS,
BOJIOCHA0)KEHUSI, KAHAJIM3AIMY ¥ BOJOCTOKOB TIPH HCITHITAHUSIX
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HAHUSL:
— Tlonsartue o mape, chepe U UX OCHOBHBIX IIEMEHTaX.
— Ilonstue 06 ypaBHeHuU chepsl.
yMeHMusl:
— CocraBnenue ypaBHEHHS Cephl.
— IlocTpoeHue ceuenuii mapa.
Xox pabdoThI:
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Cdepa (moBepxHOCTHh ImIApPa) — 3TO COBOKYIHOCTh BCEX TOYEK B TPEXMEPHOM MPOCTPAHCTBE,
KOTOPBIC HAXOATCS HAa OJJMHAKOBOM PACCTOSTHUU OT OJTHOM TOYKH, Ha3biBaeMoi 1ieHTpoM cdepsl (O).
Cdepy MoxHO ommcarh, Kak 00bEMHYIO (UTYpPY, KOTOpask oOpa3yercsi BpallleHHEM OKPYXKHOCTH
BOKpYT cBoero nuamerpa Ha 180° uim mosiyokpyKHOCTH BOKPYT CBOEro auameTrpa Ha 360°.

Ilap — 3TO COBOKYITHOCTh BCEX TOUYEK B TPEXMEPHOM MPOCTPAHCTBE, PACCTOSIHHE OT KOTOPBIX HE
MPEBBIIIAET OMPEJIEJICHHOTO pPAcCTOSHUS [0 TOYKH,
HazpiBaeMoi 1eHTpoMm mapa (O) (COBOKYMHOCTH BCEX
TOYEK TPEXMEPHOrO MPOCTPAHCTBA  OTPaAHHMUEHHBIX
chepoii).

[Ilap MOXHO ommcaTh Kak 00BbEMHYIO GUTYDPY, KOTOpas
o0pasyeTcs BpalleHHeM Kpyra BOKPYI CBOETo AMaMeTpa
Ha 180° uiam noiayoKpy’HOCTH BOKPYI' CBOEIO JAHaMeTpa
Ha 360°.

Panuyc cdepsnl (mapa) (R) - 3To paccTosiHue OT LIEHTpa
coepsl (mapa) O k 060K TOUuKe cdepbl (IOBEPXHOCTU
mapa).

HOuamerp chepot  (mapa) (D) - 5310 oTpe3ok,
COCIMHSIONINI JBE TOUYKH CQephl (IOBEPXHOCTH IIapa) U

MPOXOISIIMI Yepe3 €€ LUEHTP.
YpaBHenue cepbl
1. YpaBuenue cdepsl ¢ pagrmycoM R i eHTpoM B Hadase AeKapTOBOM CUCTEME KOOPIWHAT:
x? + y*+ z2 = R?
2. YpaBHenue cepsl ¢ paanycoMm R u ieHTpoM B TOUKe ¢ KOOpAUHATAMU (X, Vo, Zg) B AEKAPTOBOM
crcTeMe KOOpAMHAT:
(x —x0)> + W —y0)* + (z—2))* = R?
JAuaMeTpajbHO MPOTUBOMOJI0KHBIMH TOYKaMH Ha3bIBAIOTCS JIOOBIE IBE€ TOUKH HA TIOBEPXHOCTH
mapa (chepe), KOTOpble COSTUHEHBI TUAMETPOM.
OcHoenvle ceoiicmea cghepul u wapa
1. Bce Touku cepbl 0IMHAKOBO YJaJIEHbI OT LIEHTpa.
2. JIro6oe ceuenne cepsl MIOCKOCTHIO SBISIETCS OKPYKHOCTHIO.
3. JIrob6oe ceueHue mapa miocKoCTbIO €CTh KPYTOM.
4. Cdepa mmeer HambonbIuii 00BEM cpean BceX MPOCTPAHCTBEHHBIX (DUTYp € OJMHAKOBOM
TUIOIIAIbIO TIOBEPXHOCTH.
5. Yepe3 noOble JBE AMAMETPAIBHO MPOTHUBOINOJIOKHBIE TOYKM MOKHO IPOBECTH MHOXKECTBO
OOJBIIUX OKPYKHOCTEH It c(hephl WM KPYTOB AJIA IIapa.
6. Uepe3 moOble 1BE TOYKH, KPOME THAMETPAIHHO MPOTHUBOIOIOKHBIX TOYEK, MOXKHO IPOBECTH
TOJIBKO OJIHY OOJBITYIO0 OKPYKHOCTb JIJIs1 C(hephl WK OOJIBIIION KPYT JIS Iapa.
7. JIroObIe 1Ba OOJBIIMX Kpyra OJHOTO Iapa MepeceKaroTcs 10 MPSMOM, MPOXOISAIIeH Yepe3 IeHTP
1apa, a OKPYXHOCTH MEPECEKAIOTCs B IBYX TUAMETPAITBHO MMPOTHBOITOIOKHBIX TOUKAX.
8. Ecnu paccrostHre MKy IIEHTPaMU JTFOOBIX IBYX IIAPOB MEHBIIIE CYMMBI UX PAJANYCOB U OOIbIIE
MOJYJIS Pa3HOCTH WX PAJAMYCOB, TO TaKHe IIAphl MEPECeKaloTCs, a B IUIOCKOCTH IepeceueHUs
oOpa3yercst Kpyr.
Cekymasi, Xopaa, CEKyIIast MI0CKOCTh ChEephl M UX CBOMCTBA
Cexymasi cdepsbl - 3TO mpsiMasi, KOTopas repecekaer cepy B IByX TOUKax. TOUKH MepeceueHus
HA3bIBAIOTCS TOYKAMHU MPOTHIKAHUS IIOBEPXHOCTH UM TOYKAMH BXOJa U BBIXO/a HAa IOBEPXHOCTH.
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Xopaa chepsl (mapa) - 3T0 0OTPE30K, COSAUHSIONINN TBE TOUYKH chephl (TOBEPXHOCTH IIapa).
Cekymasi IJI0CKOCTb - 3TO TUIOCKOCTh, KOTOpast epeceKkaet chepy.
JlnameTpaibHasi IJIOCKOCTh - 3TO CEKYyIas IUIOCKOCTh, MPOXOASIIAs Yepe3 LEHTP cdepbl Win
mapa, B CeUeHHH 00pa3yeT COOTBETCTBEHHO OOJBINYI0O OKPY)KHOCTb M OOJNBIION Kpyr. bosbmas
OKPY>KHOCTb M OOJIBIIION KPYT UMEIOT LIEHTP, KOTOPBI COBMAJAIOT C IIEHTPOM cepsl (11apa).
JIrob6as xopna, mpoxoasimas yepe3 HeHTp cdepsl (11apa) ABIsSETCS THAMETPOM.
Xopza SIBJISIETCSL OTPE3KOM CEKYIIEeH MpsiIMOM.
Paccrosinue d oT nieHTpa cdepsbl 10 ceKkyliei Bcerja MeHbIEe YeM panyc cepsl:

d <R
PaccrosiHre m Mexay cekylien MiIoCKOCThIO M IEHTPOM cephl Beera MeHble paguyca R: m < R
MecToM ceyeHHs CeKylled IIOCKOCTH Ha cdepe Bceraa OyaeT majnasi OKPYKHOCTh, a Ha IIape
MECTOM CeYeHHUs OyJeT Mamblid Kpyr. Mamas OKpy>KHOCTb U MaJIblil KpyT UMEIOT CBOM LIEHTPHI, HE
COBMAJIAIOLIUX C HEHTpoM cdepsl (mapa). Paauyc r Takoro kpyra MoKHO HalTH 1o ¢opMmyne: r =
VRZ =2,
rae R - paguyc cdepsl (1mapa), m - pacCTosIHEE OT LIEHTpa MIapa JO CEeKYIIeH MI0CKOCTH.
Ioaycdepa (mosymap) - 310 nmosoBuHa cdepsl (1apa), KoTopas oOpasyercs MpU ee CEeYSHUU
JIaMeTpalbHOMN TIOCKOCTHIO.
KacarenbHas, kacaTejbHas MJI0CKOCTh K cdepe M UX CBOCTBA
KacareabHas Kk cdepe - 5T0 mpsiMasi, KOTOpasi KacaeTcsi Cepsl TOIBKO B OJTHON TOUKE.
KacarebHasi IJI0CKOCTH K cdepe - 3TO TUIOCKOCTh, KOTOpasi COTPUKAcaeTcsi co cepoii TOIbKO B
OJTHOH TOUYKE.
KacarenbHast mpsimasi (IJIOCKOCTB) BCerja MEpHeHAUKYIsIpHA paanycy c@epbl, MPOBEACHHOMY K
TOYKE CONPUKOCHOBEHUS
PaccrosiHue ot nieHTpa chepsl 10 KacaTesIbHOM MPSIMOil (INIOCKOCTH) PaBHO paanycy chepsl.
3aoaua 1: otpezok AB — xopna cdepsl, He mpoxonduias yepe3 HeHTp cdepbl O. Brrumcnure
paccTostHuE OT 1ieHTpa chepsl 10 cepeanHsl Xxopasl AB, ecnu panuyc chepsl pasen 10 cm, a yrHa
xopasl AB paBna 16 cm.
A Pewenue: 06031aunM 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

O WY paBHbI Mexkay coboit. Otcrona, OA=-OB=R=10 (cm).
-~ \:\\ ~ Teneps paccmorpuM AOBM. OH npsMOyroibHbIN, Tak Kak
10 b ons? *‘0 p \\ orpezok OM  sBnsieTcss CepeAMHHBIM NEPHEHIUKYISIPOM

npoBeAEHHBIM K Xopae AB. Ero karer MB = %AB = 8 (cm).
Bocnonp3oasuuce Teopemoit [udaropa, naitném karer OM,
KOTOPBIN Kak pa3 Taku U €CTh PACCTOSIHUE OT LIEHTpa cepsl 10
cepenunbl xopas! AB. ITonyaaem, uto OM = VOB? — MB? =
V102 — 82 = 6 (cm).

Omeem: 6 cm.

3aoaua 2: Bce croponsl TpeyroabHuka ABC kacatorcs cdepsl paaunyca 5. Halitu paccrosiHue ot
1eHTpa chepsl A0 TUNIOCKOCTH TpeyroiabHuka, ecniu AB=13, BC=14, CA=15
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Pewenue:

OKpy>XHOCTb, BIIMICAHHASI B TPEYT'OJILHUK, SIBJISIETCSI CEYCHUEM C(EpPHI.

Haiinem ee paauyc.

[Inomane TpeyrojibHUKA C U3BECTHBIMU CTOPOHAMH MOYKHO BBIUHUCTUTH IO popmyiie ['epoHna:
S=\plp—a)lp-b)p—-0)

p=0,5(AB+BC+AC) =21

§=.21(21 -13)(21 —14)(21-15)=+21-8-7-6 =7-3-4

S=84.

C npyroii cTOpoHbl, S=p-T.

Ortcrona r=4.

Tenepp HailneM paccTosiHUE OT IIEHTpa Iapa J0 CEKYIIeH MI0CKOCTH.
Hcnonb3yeM cOOTHONIEHHUE:
R? = h% +r?

B2 — RZ —p2
h?=25-16=19
h=3.

Omeem: 3.

3aoaua 3. CocraBbTe ypaBHEHHE c(epbl C HEHTPOM A, mpoxosmien yepe3 Touky N, ecnu A(-2; 2;
0), N(0; 0; 0).
Pewenue: Bocnionbzyemcsi ypaBHEHHEM C(ephI:
(x—x0)* + (¥ —y0)* + (z—2)* = R?
IToncraBum BMecTo (Xg,Yo,Zo) KOOPIMHATHI TOUKU A, a BMecTo (X,Y,Z) KoopauHaThl Touku N,
TOT/AA MOYYHM:
(0+2)% + (0-2)>+ (0—0)* = R?

4+4=R*’>R*=8
OxonuarensHo, nomyunm: (x +2)? + (y —2)?> + z? = 8
3agaum AJ15 CAMOCTOSITEJILHOTO PeleHMs:
1. Hanumure ypaBHenue cdepsl paguyca R ¢ nenrpom A, ecnmm A (2;-4,7), R=3

2. Haiigure KoOpAMHATHI LEHTpa M pamuyc cepbl, 3ajaHHOM ypaBHenueM (x — 3)% + y? +
(z+1)2=125
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3. Hammmure ypaBuenue chepsl ¢ meHTpoM A, mpoxoasmiei yepe3 touky N, ecnmu A(-2;2;0),
N(0;0;0).

4, Illap pagmyca 41 1M mepeceyeH MIOCKOCThIO, HAXOAIIEHCS Ha PACCTOSIHUU 9 M OT IIEHTpA.
Haitaure nomans ceyeHus.

5. Touka M — cepennna otpeska AB, KoHIIBI KOTOpOro JiexkaT Ha cepe paguyca R ¢ iearpom O.
Hatigute OM, ecau R=15 cm, AB=18 cm™m.

6. Cekyas II0CKOCTh MPOXOAMT Yepe3 KOHEI[ JuamMeTpa cepbl paauyca R Tak, 4To yroi Mexmy
JMAMETPOM U TUIOCKOCTBIO paBeH a. HalauTe JUIMHY OKPY)KHOCTH, TIOJTYYHUBIICHCS B CCYCHHUH, CCITH:
a) R=2 cm, a=30"; 6) R=5 ™, a=45".

7. Pamuyc cdepsl paBen 112 cm. Touka, nexaras Ha IJIOCKOCTH, KacaTeNbHOU K cdepe, yaaneHa
OT TOYKH Kacanus Ha 15 cMm. HaliquTe paccTostHUE OT ATOM TOYKH 10 OJIMKAKMIIIeH K He TOUKe Chephl.

IMPAKTUYECKAS PABOTA Ne 77
Ha3Banue mpakTuueckoii padoTbi: Bwiuucienue niowadu noGepxXHOCMU U 00bEMA NPusMbl U
nUpamuobl.
Leab padoThl: UCTIONB3YsI paHee H3YYCHHBIA MaTepUal, HAYYUTHCS PEIIATh 334 HA BRIYUCIICHUC
TUTOIIA/IM TOBEPXHOCTU ¥ 00BEMA MTPU3MbI M TUPAMUJIBI.

PesyabTarsl:

Dopmupyemvie 3nemenmul IIK (npogheccuonanvno opuenmuposannoe cooepircanue):
— ITIK 1.3. IIpoBoguth u oOpabaTeiBaTh pe3yabTaThl HUCHBITAHUNH CHCTEM OTOILICHUS,
BOJIOCHA0KEHU S, KaHAIM3AIIMX U BOJOCTOKOB MPU UCTIBITAHHSIX
memanpeomemnste. MPIT 01, MPII 02, MPIT 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.
3HaHmA: [loHsTHE O TpU3MeE, MUpaMUJIE U UX OCHOBHBIX 3JIEMEHTAaX.
yMeHusi: Beruuciienre miomaam NoBepXHOCTH U 00bEMa PU3MBI U TUPAMU/IBL.
Xoa padoTsi:

MpouasonbHasn npuama Mpsmas npuama

w Seox. = Pac: €
/ lz

V= Soo.'ll =Sne* Co
h S;.c— nnowaasb
‘. NepneHanKYNspHOro CeMeHns
S6OK= Pooc h V=Soc..-h

YacTtHble cnyyau

e

|
T
I
a ajl !
Jeer=ney 7 Sheclt
/ [) 4

V= S1 111 = 82112 = Sgh:; V =abc V= (13
S =2(ab + bc + ac) S =6a?

- -
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Ipumep 1. B cocyn, nmeromuii popMy IpaBUILHON TPEYTroIbHOM MPU3MBI, HAJTWIH BOy. Y POBEHb

ITo cBoiicTBY nmuaronaneit pomoa:

Bosbl mocturaer 80 cMm. Ha kxakoii BeicoTe OyneT HaXOIUTHhCS YPOBEHb
BOJIbl, €CIIU €€ IIEPENIUTh B IPYrOM TaKOH 7K€ COCY[l, Y KOTOPOro CTOPOHa
ocHOBaHHUSA B 4 pa3a 0oJbiie, yeM y nepBoro? OTBET BBIPa3UTE B CM.

Pemienne: OObeM mpU3MBI

V3a? 4v
OCHOBaHUs Ha BbICOTY V = TH . [loatromy H = Faz

YBEJIMYEHUHU CTOPOHBI @ B 4 pa3a 3HaAMEHaTeNb yBeIU4YUTCs B 16 pas, To
€CTh BBICOTA YMEHBIIUTCA B 16 pa3 u Oyzmer paBHa 5 cMm.

paB€H IMPOU3BCACHUIO IUIOINAAU €€

d 3HA4YUT, IIpU

IMpumep 2. HaiiguTe miomaaes NOBEPXHOCTH MPSIMOM MPU3MBI, B

OCHOBAaHUMU KOTOPOH JEXKUT poMO C JUAroHalIsMM, paBHbIMH 6 U 8, U

00KOBBIM pedpoM, paBHEIM 10.
Pemenne: [liomans pom6a BeraucisieTcs Mo hopmyiie:

1

Sp = ;dﬂf} = 24.

1
a:;\k,-"d? f ffi =35

Torpa niomanb ITOJIHOM IMOBCPXHOCTHU IMPU3MbI BBIYUCIIACTCS 110 (bopMyne:

S =28, +Seox = 25p+ 4aH — 48 +4-5-10 = 248.

A

ILflrn:rlrj = E'-‘;nuphnup = 3

)

Ipumep 3. Haiingure 00beM MHOTOTPaHHUKA, BEPIIMHAMHU KOTOPOTO SBIISIOTCS

Touku A, B, C, A1 npaBunbHOM TpeyronbHoi npusmel ABCA1B1C1, muiomans

OCHOBaHMS KOTOPOI paBHa 2, a 60K0BOe pedpo paBHO 3.

Pemenne: TpeOyercs HaiiTH 00bEM MHpPaMU/Ibl, OCHOBAHHE M BHICOTa KOTOPOH
5 COBIIQNAIOT C OCHOBAHUEM U BBICOTOM JAHHOU TPEYroJbHOM npu3Msl. [IoaTomy

1 1

Sophnp =

—.2.3=2

3
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MJIOIAJH MOBEPXHOCTHU U OFBEM IMPOU3BOJILHOM

TMTHPAMMH B
IIupamuaa YeeueHHAn NHPAMHIA
BokoBas no- Soox = ZS,- , Seox = ZS; .
BEPKHD‘GTL i=l i=1
rae S, — naouwank oAHoMH raoe S; — nollanbk oaHOA
GokoBoii rpaHH OokoBoii rpanu
Smnn = Sﬂut + 8+ 8y
[Tonuax no- Snomm = 6ok T Seck rae § — nnowans HHKHEro
BEPXHOCTH OCHOBAHHA,
§ — MOWAab BepXHero
OCHOBaHH#
|
DEFBEM V:%H'Sm;" V=§HH.*[S+S+JHS_‘S-}

IJIOIA/lb TOBEPXHOCTH H OBbEM
MNPABHJILHOH MUPAMHKIBI

lNupamuna Yceuennan nupamMuia
1
Sﬁuu=EP'fﬁ Sﬁcuz%(P*‘P)'L
bokosaa no-
rae P — nepHMeTp HH¥KHEero
pepxHocTb | FAe P — nepHMeTp OcHOBa- mﬁnaaﬁ "
HMH, )
I — anodema P — TIepHUMET]p BepXHero
OCHOBaHHH,
| — anodema
Snnnﬂzsﬁoﬂ+5+5*
Monnasa no- Spoan = Seox + Socn rae S — IIoWaAs HUKHEro
BEPXHOCTH OCHOBaHMH,
§ — MIOWAAL BEPXHEr0
OCHOBaHHA
ObneMm V=%H.-SD¢,. V=%H..‘*[S+5+J§]
ITpumep 1.

[Jano: SABC/] — mupamuna, ABCJ] —npsmoyronsauk. AB=3cm, BC= 6¢cm, H=10cMm, £1=10,5¢cm.,

£2=10,2c™m , £- anodema. Haittu: Sen. Snn.
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Pemrenmne:

T.K. IMpaMUa HENPaBUIIbHAS, TO Sen HAXOAAT KAaK CyMMY ILUIOLIAAEH ee
OOKOBBIX TpaHEd, T.e. IUIOIIAJACH TPEYroJIHbHUKOB. S1 = 1/2
'El'AB=1/2'10,5'3215,75(CM2) - 9TO IUIOWIAJIb OJHOM TpPaHH, a UX JBE

OAMHAaKOBbIX, T.C

it
S12=15,752=31,5(cM?)
IIpumep 2. Jlana TpeyronbHas ycedeHHas nupamuza. Ee Boicora paBHa 10 ¢M, CTOPOHBI OJTHOTO U3

OCHOBaHHUU paBHBI @ =27 ¢cM, b =2 c¢M u € = 52 cM. mepuMeTp BTOPOTr0 OCHOBAHUS PaBHSIETCS p2 =
72 cM. Ha#aUTE 0O0BEM TUPAMUIBI.
Pemenue:

1
V=§-h-(51+w/51-52+52)

ITo dopmysie I'epona S = /p(p — a) - (p — b) - (p — ¢), paccunraem mwiomans Si.

Haﬁ,[[eM MOJIYIICPUMETP OCHOBAHMUS:

p1= 27+29+52 =108 cm;

p1= 108/2 = 54 cm;

S1 =+/54(54 — 27) - (54 — 29) - (54 — 52) = V/54 - 27 - 25 - 2 = 270 cM?;

3Haﬂ, 4qTO IMUupamMuJia yCCHYCHHAas1, OCJIAaCM BBIBOA, YTO TPCYT'OJIbHUKU, JICKAIINEC B OCHOBAHUAX —

no700Hbl.  Koa(pdunuenT mnoaodus 3TUX TPEYrOJbHUKOB MOKHO HAWTH W3 COOTHOIICHHUS
nepuMeTpoB. OTHOIICHHUE IIONIAIEH TPEYTOJIbHUKOB OyJIET paBHO KBaJpaTy 3TOr0 Ko UIIMCHTA.
Si_pi
S, p3
S, 1082 32 9

S, 722 22 4
45, 4-270 1080
27 9 7 9 T 9
Teneps, koraa HaIKM S; ¥ Sy, MOKHO PacCUUTaTh 0ObEM:

1
V=3 10- (270 ++/270 - 120 + 120)

=120

(U

V==-10-(270 + V3240 + 120)

_w

V=2-10" (270 + 180 + 120)

w

1
V=§-10-570=1900

3aga4u 1719 CaMOCTOSITEILHOIO PeLIeHHS:

IIpusma:

1. CropoHa ocHOBaHMsI MPAaBUIBHOM TPEYroJbHON MPU3MBI paBHA 6 CM, a TMaroHajib OOKOBOM IpaHH
10 cm. HaiiuTe mutomniaas 60KOBOM U TTOTHOW MTOBEPXHOCTH MTPU3MBL.

2. BoxoBoe peOpo MpaBUIIBLHOM TPEYrOIbHOM PU3MBI paBHO 9 €M, a THaroHaah 00KOBOW I'paHH paBHA
15 cm. HaiiguTe mutomiaas 60KOBOM U MOTHOM MOBEPXHOCTH MPU3MBI.

3.0OcHOBaHME MPSIMON MPU3MBI — MPSIMOYTOJIBHBIA TPEYroJbHUK ¢ Karetamu 15 u 20 cM. bonbias
OoKOBasi T'paHb M OCHOBAaHWE TNPHU3MBbI paBHOBeNUKU. Haiiaure miomians OOKOBOM M TOJTHOM
MIOBEPXHOCTU IIPU3MBI.
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4. Haiinute momanas OOKOBOW IMOBEPXHOCTH MPABUIIBHOM IIECTUYTOJBHOW IMPU3MBI, CTOPOHA
OCHOBaHUs KOTOpOii paBHa 6, a BeicoTa — 8.
5. Haiigure muomaab 60KOBOW MOBEPXHOCTH MPSIMOI MTPU3MBI, B OCHOBAHUU KOTOPOM JIEKHUT POMO C

JMATOHATAMH, paBHEIMU 4V/5 1 8, 1 GOKOBBIM PeOPOM, PAaBHBIM 5.

6. Ilnomans TONHOM MOBEPXHOCTH MPABUILHON YETHIPEXYrONbHON Mpu3Mbl Ha 32 cM? Gomblie
wionaau e€ 00KoBoi nmoBepxHocTu. Haiiaure AyimHy CTOPOHBI OCHOBAHUS PU3MBI.

7. Haiinure 60koBOE pedpo MpaBUIILHON YETHIPEXYTOJIBHOM MPHU3MBI, €CJIM CTOPOHA €€ OCHOBaHUS
paBHa 20, a mmoniaas nmoBepxuoctu 1760.

8. Haiimure muomaar OOKOBOM MOBEPXHOCTH IMPABHIIBHOW IIECTHYTOJbHOW MPH3MBI, CTOpOHA
OCHOBaHUs KOTOpOU paBHa 5, a BeicoTa — 10.

9. Uepes cpeqHIOIO JIMHUIO OCHOBAHUS TPEYrOJIbHON MPU3MBL, 00bEM KOTOPOH paBeH 32, mpoBeaeHa
IJIOCKOCTH, MapajuiesibHas OokoBoMy pedpy. Halinute 00beM 0TCeU€HHOM TPEYTOIbHON IPU3MBI.
10. Yepes cpenHIO0 JIMHUIO OCHOBAHUS TPEYrOJIbHON MPU3MBI IPOBE/ICHA TNIOCKOCTb, ITapalieIbHas
O0okoBoMy pedpy. O0BeM OTCEUEHHON TPEYTroNbHOW MpHU3MbI paBeH 5. Haiimute o0beM MCXOMHON
MIPU3MBI.

11. OcHoBaHueM TPSIMON TPEYTOIBHOU MPU3MBI CIIY>KUT MPSMOYTOJIbHBIA TPEYTOJIbHHUK C KaTeTaMu
6 u 8, BeicoTa npu3Mbl paBHa 10. Halinure miiomaas €€ moBepXHOCTH.

12. B ocHoBaHMM MPSMOW MPHU3MBI JEKUT POMO ¢ AuaroHanssMu, paBHbIMH 6 u 8. Ilinomans eé
noBepxHocTu paBHa 248. Haligute O0koBOE peOpo 3TOM MPU3MBI.

13. OcHoBaHWEM TIPSIMOM TPEYTOIBHON MIPU3MBI CITY>KUT MPSIMOYTOJIBHBIN TPEYTOJIBHUK C KaTETaMH
6 u 8. [1nomanp €€ nosepxHocTu paBHa 288. HalinuTe BHICOTY IPU3MBI.

14. Haiigute 06beM MHOTOIPaHHHUKA, BEPIIMHAME KOTOPOTo siBisirorcs Touku A, B, C, D E F A
npaBunbHON mecTuyrombHoit npmsmel ABCDEFA|B\C\D\E\F|| nnomans ocHOBaHHMS KOTOPOt
paBHa 4, a 6okoBoe pedpo paBHO 3.

15. Tlnomanp MOBEPXHOCTU MPABUIBLHON TpPEyrosbHOM mpu3Mbl paBHa 6. Kakoil Oymer ruiomaib
MOBEPXHOCTH MIPU3MBI, €ClTU Bce e€ pebpa yBeTU4HTh B TpH paza’?

16. ITnomaapr moBepxHOCTH KyOa paBHa 18. HaiinuTte ero nuaroHasb.

17. Ecnu kaxxmoe pebpo kyba yBenTMYHUTh Ha 1, TO €ro Iiomaas NOBEPXHOCTH YBETHUUTCSA Ha 54.
Haiigure pebpo kyoda.

18. Bo ckoybKO pa3 yBeIWIUTCSI 00beM Ky0a, eciii ero pedpa yBeIHuuTh B TPU pas3a?

19. O6bem onmHOTO KyOa B 8 pa3 Oonbime 00bEMa apyroro kyda. Bo ckoimpko pas 1uiommaje mo-
BEPXHOCTH NEPBOro Kyba OosIbllie TUIO0IIA i TOBEPXHOCTH BTOPOro Kyda?

IMupamuna:

1. Haiinute 0oO6bemM ycedeHHOH NMupaMuibl, €ClIM €€ BBICOTA paBHa 6 CM, IUIOIIAIb HUXKHETrO
OCHOBaHHS 8 CM?, a IJIONIA/Ib BEPXHETO OCHOBAHHSA PaBHA 2 CM2.

2. Haiitu 006beM yceueHHOM MupamMHIbl, €CITU €€ BBICOTa paBHA 3 CM, HI)KHEE OCHOBAaHHE — 3TO

PAaBHOCTOPOHHMIA TPEYTOMBHUK CO CTOPOHAMHE 6v3 CM, a BepXHEe OCHOBAHHE — 3TO PABHOCTOPOHHHIA

TPEYrONBHHUK CO CTOPOHOIT 4v/3 cM.

3. Kpsima 6anau umeer BUA NPaBUIBHOM YeThIpEXyrojJbHOW MHUpaMHIbI, Y KOTOPOH CTOpOHA
OCHOBaHUs paBHA 12 M, a BbicoTa 18 M. CKOJIBKO MOHAO0UTCS MIIMTOK HA MOKPBITHE ATOM KPBIIIH,
€CJIN KaXKAasl INIMTKAa UMEET BUJI IPSIMOYTOJIBHUKA €O cTOpoHamu 22 cMm u 18 cm.
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4, Kpeimmia umeet hopmy nupamMuabl ¢ KBaIpaTHBIM OCHOBaHUEM 4,5 M X 4,5 M B BBICOTOH 4 M.
CkompKo J1ucToB xene3a pazmepoM 70 cm X 140 cM HYKHO JUIsl HOKPBITHSI KPBIIIH, €CJIM Ha OTXO/IbI
HYXHO 1006aBuTh 10% momaau Kpbimu?

S. [Mupamuna CHodpy umeeT GpopMy mpaBUIBLHON YETHIPEXYTONBHON MUPAaMUIbI, CTOPOHA OC-
HOBaHMs KoTopou paBHa 220 M, a BeicoTa — 104 M. CTOpOHa OCHOBAaHHS TOYHON MY3€HHOM KOMHUU
3TOM nupamuabl paBHa 44 cM. Haitgute BoicOTy My3eiiHO#M konuu. OTBET JaiiTe B CAHTUMETpax.

6. JlaHbl 1BE IpaBUIIBHBIC YETHIPEXYTOIbHBIC TUpaMuabl. O0BEM NIepBOI MUpaMuIbl paBeH 16.
VY BTOpO# mUpaMuabl BEICOTa B 2 pa3a OoJibllle, a CTOPOHAa OCHOBaHUA B 1,5 pa3a Oosble, yeM y
nepBoii. Haiigure 00BEM BTOpOH MUPaMU/IBI.

7. bokoBoe pedpo npaBUIIbHON YETHIPEXYTOJIbHON yCEUEHHONW NMUpaMubl paBHO 4, a yroi npu
ocHoBaHMU O0KOBOM rpanu 600. HalTi miomnia b MOIHOM MOBEPXHOCTH MTUPAMUJIBI.

8. IInomans OCHOBaHMS NPABUIIBHOW TPEYrOJIBHOW NMHUPAMUJBI V3. Yron maxiona 60koBoii
rpaHu K miockoctu ocHoBanus 450. Halinure anodemy nupamusI.

9. B ocnoBanuu nupamusl DABC nexut npsMoyroibHblil TpeyroiabHuk ABC, ZC =900, £
A= 300, BC=10. bokoBbsle péOpa nmupaMu/ibl paBHOHAKJIOHEHbI K IJIOCKOCTH OCHOBaHuUA. Bricora
nupaMubl paBHa 5. Haiinure momans 60KOBOI MOBEPXHOCTH MUPAMUIBI.

10. OcnoBanuem nupamuasl MABCD sBasietrcst kBagpat ABCD, pebpo MD neprieHAuKyaspHO K
mIockocTy ocHoBanms, AD = DM = a. HaliguTe mutomnaas MOBEPXHOCTH TTHUPAMHMIBI.

ITPAKTUYECKAS PABOTA Ne 78
Ha3panue npakTtudeckoii padorTbl: Boiuucienue niowaou nogepxHocmu u o0vbéma yurunopa u
KOHyCal.
Hean paboThI: UCTIOIB3YS paHee U3YUYEHHBIN MaTepHall, HAyUYUThCS PEIIaTh 3a7]a4i Ha BBIYUCIICHUE
IJIOLIA/IM TOBEPXHOCTU M 00bEMA HUIMHIPA.
PesyabTarnl:

Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguth u oOpaOaThiBaThb pe3yJlbTaThl HCHOBITAHUNW CHCTEM OTOIUICHHS,
BOJOCHAOXKEHUS, KaHATHM3AIMH U BOAOCTOKOB MPHU HCTIHITAHUSX
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.
3HaHMsA: [ToHATHE O IMIMHpPE U KOHYCE, UX OCHOBHBIX 3JIEMEHTaX.
yMeHus1: Beraricnenre riomaan moBepXHOCTH U 00bEMa IMJIMH/PA M KOHYCa
Xox pa0doThI:
esab padoThi:
Coaep:xanue padoThbl:
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Mnouass NOBEPXHOCTA UMANHAPA
COCTOUT U3 MaowWaan BoKoBoH

_‘\\\ NOBEPXHOCTA 1 NIOLLAAN
____,,/ OCHOBaHWiA UMAMHApPa.

Mnowaas HokoBoli NoOBEpXHOCTA
h UMAMHApPa

S(6ok. ) = 2aRH,

rae B — pagnyc unnmHapa,

-~ ~ H — BbicoTa ymauHapa

OcHOBaHUsA UMMHApa — kpyru. S(kpyza) = mR2.

Mnoulaab NoNHOA NOBEPXHOCTY UWANHAPA paBHa:

S(noan.) = 2S(ocH. ) + S(6ok. ) = 2rR? + 27RH.

O6bém unnurgpa V(unmngpa) = wR> - H.

Mnowaas 6OKOBOI NOBEPXHOCTM KOHYCa
BLIUNC/IAGTCA M0 GOpMyne:

S(60k.)= 7 RI,

rae R — paauyc koHyca,

[ — o6pasyioLan KoHyca.

MnoLaaL OCHOBAHWA KOHYCA BEIUNCASETCA MO
dopmyne S(kpyra) = TR2.

MnoLaaL NoNHOI NOBEPXHOCTU KOHYCa
BLIYMC/IAGTCA N0 popMyne
S(nonn.) =S(60k.) + S(kpyra) =mRI + TR2.

O6BEM KOHyCa BbIUUCAAIOT Mo dopMyne

V= e - H- S(kpyra) = WRQ—H

3agauu AJ9 CaMOCTOSITEILHOTO PelIeHusl:

uauuap:

1. O6BeM mepBoro IMWIMHAPA paBeH 12 M°. YV BTOPOTO IHMIMHIPA BHICOTA B TPU pa3a GombIle, a
paanyc OCHOBaHHS — B JIBa pa3a MEHbIIIE, 4eM y nepBoro. Haiiaute 00beM BTOPOTo HMIIUHAPA.

2. Panpnyc ocHOBaHUS LWJIMH]IpA PaBeH 2, BbicoTa paBHa 3. Haiinure miomaas O0KOBOM MOBEPXHOCTH
UIHHIIPA.

4. JInuHa OKpY>KHOCTH OCHOBAHHS IIMIUWHAPA paBHA 3, BeicoTa paBHA 2. HaliuTe miomanas O00KOBOM
MOBEPXHOCTU LMJIMHIPA.

T 5. [Tnomaaes oceBoro ceueHus MuMHApa paBHa 4. Halinure muiomnaas 60KoBOM
p -

I3 0,
Ny «j IIOBECPXHOCTH LIUIIMHAPA.

- E 6. Haiinure 00beM JacTy MIIMHIPA, N300paKeHHON Ha PUCYHKE.

o 7. JIniHAa OKpPY>KHOCTH OCHOBaHUS LWIHHIpa paBHa 3. Ilnomans O0KOBOIA
'\ 0 MOBEPXHOCTU paBHa 6. Haiinute BHICOTY LUIUHIPA.

8. Ilmomanr OOKOBOW MOBEPXHOCTH LHUIMHApPA pPaBHA 271', a JuaMerp
ocHoBaHus — 1. HaiinuTe BbICOTY LIMUIMHIpA.
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Konyc:

1. Haligure miomaabs 60KOBOW MOBEPXHOCTH TeJla, MOJYYCHHOTO TIPU BPAIICHUU PSIMOYTOJILHOTO

TPEYroJibHUKA C KaTeTaMu 4 ¢cM 1 7 cM, BOKpYT OOJIBIIETO KaTeTa.

2. BricoTa kKoHyca paBHa 5 ¢M, a yroJi py BepIIMHE 0ceBoro ceueHus paBeH 120°. Haiiagute o0bem

KOHYyca.

3. BricoTa xonyca paBHa 12 cm, a ero oopa3syromias pasHa 13 cm. HaliquTe momaas moiHoi

IMOBCPXHOCTU KOHYCA.

4. KBazpat co cTopoHO# 3 cM BpamaeTcsi BOKpYT cBoei quaronanu. Haiiaure miomaas

IMOBCPXHOCTHU TCJIa BpallICHUS TCJIa BPpALLICHU .

MPAKTUYECKAS PABOTA Ne 79
Ha3panue npakTuyeckoii padoTbl: Boiuucienue niowaou chepol u 00véma wapa.

I_le.ﬂb paﬁ()TbI: HCIIOJIb3YA paHCe H3y‘leHHLII>i MaTepHrall, HAYUUTHCA PCIIATh 3a/1a4Y1 Ha BBIYUCIICHUC

momaau chepsl 1 00bEMa mapa.
PesyabTarsl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

- IIK 1.3.

[IpoBoguts u oOpabaTeiBaTh pe3yabTaThl

BOJIOCHA0KEHHU S, KaHAIM3AIIUH U BOJAOCTOKOB IPU UCIIBITAHHUSX
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, ITP6 12, [1Py 14, I1Py 15, ITPy 16.
3Hanus: [lousrue o cdepe, 11ape ¥ ©X OCHOBHBIX DJIEMCHTAX.

yMeHus: Breruncienue miomaau chepsl 1 00bEMa mapa.

Xoa padoThi:

Duzypa Yepmésc |Beauuuna Dop.myna
Oxkpyarcrnocme I auna
OKpyJiCHOCIU C =2aR
C =aD
Kpyz Il aowade kpyza
2
S=1R
Cgpepa // \\\ Il rowade
! \ cghepul S =4aR*
A J
Soo_d I
Illap 067vém wapa 4
\% —_—;Jﬂ%

HCIIBITAHUH CHUCTEM OTOIIJICHUA,
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Yacru mapa
Hlaposvikcecmenm llIapoetlﬁ cexmop Ll ap®sviit cnoit
TEJO, MOJIYYEHHOE BPALLEHUEM l

KPYTOBOTO CEKTOpA C YIIIOM, YacTh LIapa, 3aKJI0YCHHAS

4acTh 11apa OTCeKaeMas OT MeHbIIMM 90°, BOKpYT IIPSIMOH, MEXAY ABYMS
HEro Kakoi-HuOy b coJieprKalieit oauH U3 NapaJuIeIbHBIMU CEKYIIIUMHU
IJIOCKOCTBIO OTrpaHUYMBAIOLINX KPYTOBOI IUIOCKOCTSIMHU

Oobvem waposozo
cezuenma:

V= %nhz(SR — h),

rae V— 006beM mapoBoro
CETMEHTAa;
R —panuyc mapa;
h —BrIcOTa cerMeHTa.

ITnowaos c&zmeumoeozi

CEKTOp painycoB

Oobvem waposozo cekmopa:

V= %nRZh,

rae V— o0beM 1mapoBoro
CEKTOpa;
R —panuyc mapa;
h —BrBICcOTa CcekTOpa

ITnowaos Yionnoii

Obvem waposozo cnoa:

V =cmh® + (R} + RD)h,

noeepxnocmu: noeéepxnocmu:
Ssox. = 2TRA, S.. = TR(2h + V2Rh — h?),

A€ g0 — MIOMIATH
CErMEHTOBOU ITOBEPXHOCTH
niapa;

R —panuyc mapa;

h —sBrwIcoTa cermenTa

rae S, — IIOMAab MOJHOK
MOBEPXHOCTH IIAPOBOTO
CEKTOpa;
R —pannyc mapa;
h —BrIcoTa cermMeHTa

rae V — o6beM 1mapoBoro
cl1os;
R1 R, —panuycsl
OCHOBaHHI CIIOS;
h —BrIcoTa C10ST

Inowaow loxoeoﬁ
noeepxmocmu:

SGOK. = 21TRh,
20e Sg,, — TIOMAIL OOKOBOM

MOBEPXHOCTH IIAPOBOIO CIIOS;
R —pannyc mapa;
h —BwIcOTa cermeHTa.
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IIpumepsl pemenns 3aaa4:
1. Haiigure miomanb cdepsbl, ecjiv paanyc paBeH:

a) RZ%IIM; B) R =+2wm;
0) R=5cwm; r) R=2V/3cm
Jlano: Pewenue:
a) R= 1 M [Inomans chepsl pasHa: S = 4mR?. [oacrasnsem
6 b
6) R=5cm; ) L
B) R=vZwm a) S=dm-()? =4n-—=_-mam’?
) R=2V3cMm 6) S =4m-5%=4m-25= 1007 cm?
2
B) S=dm-(J2) =4n-2=8rwm?
S=? 2
r) S=4m-(2,/3) =4m-2-3 = 241 cM?
Omeem:

a) S= %Tl’ Jilve
6) S = 1007 cm?
B) S = 81 m?

r) S = 24mcm?

2. Inomaas cdepsr paBua 324 cm?. Haiizure paanyc R cdepsl.

Jlano: Pewenue:
S = 3241 cm? Dopmyna niowadu cepuvi: S = AmR2.
R? = >
A
R-—?
S 324n
R= |—= |—=+81=9cm?
4 41

Omeem: R = 9 cm?
3. Haiigure 00beM mapa, ecim paguyc R paBen 3 cm.

Hano: Peuwenue:
R=3cu Dopmyna ob6véma wapa: V = % -1+ R3
‘ 4 4
V-2 V=§'T['33=§'T['27=4'T['9=367TCM2

Omsem: V = 361 cM?
4. HaiiguTe paamyc mapa, ecin odbeM mapa pasen 288m m3

Jlano: Pewenue:
V = 2881 m° Dopmyna oo6véma wapa: V = g -+ R3
3V=4-m-R3
) R3 — 3V
R-% " 4m
3-288m
R3=—=3-72=216
4n
R =13216 = 6 u

Omeem: R = 6m
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3agauu 419 CaMOCTOSITEILHOIO PeLIeHHs:

1. [Tnomans Gombioro Kpyra mapa paBHa 3. Haitaure miomnaab MoBepXHOCTH LIapa.

2. Jlano nBa mapa. Pagmyc mepBoro mapa B 2 pasa Oousblie paguyca BToporo. Bo ckoibko pas
IJIOLIA/1b TIOBEPXHOCTH NEPBOIO 11apa OoJbllIe TUIONIA I IOBEPXHOCTH BTOPOro?

3. Bo ckonbko pa3 yBennuutcs o0beM mapa, eciu ero pajnyc yBeJIHUUuTh B TpU pa3a?

4. Pagmychl Tpex mapoB paBHbI 6, 8 u 10. Haiinure paguyc mapa, 00beM KOTOPOTO PaBEH CyMME HX
00BEMOB.

5. O6bem nepBoro mapa B 27 pa3 Oosblie 00bema BTOporo. Bo ckoibKko pas mioniaab MOBEPXHOCTH
NEPBOTO mapa OOoJIbIIE TUIOMAH TOBEPXHOCTH BTOPOT0?

6. Pagnycel aByx mapoB paBubl 6 u 8. Haiimute panmyc mapa, mioniaas HOBEPXHOCTH KOTOPOTO
paBHA CyMMe IIIOIIAJEH TOBEPXHOCTEN ABYX JaHHBIX IIAPOB.

7. B mape paaunyca 15¢cMm npoBeieHO ceUeHHE, UIONIab KOTOPOTo paBHa 817 cm 2 Haiinure o6beM
MEHBIIIETO IAPOBOT0 CETMEHTA, OTCEKAEMOTO MJIOCKOCTHIO CEUCHHS.

8. Ha paccrossHuu 9cMm OT 1IeHTpa miapa MpoBeIeHO CeUYeHUe, IJIMHA OKPYKHOCTH KOTOPOrO paBHA
247n cm. Halinute 06beM MEHBIIIETO IApOBOTO CErMEHTA, OTCEKAeMOT0 INIOCKOCTHIO CEUEHUS.

9. JluameTrp 1miapa paBeH BBICOTE KOHYyca, OOpa3yollas KOTOPOTO COCTaBIsieT C IUIOCKOCTHIO
ocHoBanus yroi 60. Haiinure oTHOIIEHHE 00BEMOB KOHYCA U 11apa.

10. B koHyc, oceBoe ceueHHuEe KOTOPOIo €CTh MPaBUIIbHBIA TPEYroJibHUK, BiucaH wap. Haiinure
OTHOIIICHHE TUIOIAAN ChEPHI K IO OOKOBOM MOBEPXHOCTH KOHYCA.

11. O6bem nunauHIpa paBeH 96w oM’ IUIoMma/b ero oceBoro cedenns - 48cu. ” Haitaute miomans
cdepsl, ONMMCAHHOM OKOJIO IIMJINHAPA.

12. lnameTp mapa paBeH BbICOTE LIMJIMHJIPA, OCEBOE CEYEHUE KOTOPOro ecTh KBajapar. Haiigurte
OTHOIIEHHE 00BEMOB IIapa ¥ LMIUHIPA.

HPAKTHYECKAS PABOTA Ne 80
Ha3panue mpaxkTudeckoii padorbl: Bwiuucienue niowaou nosepxHocmu u o6véma yceuyeHHOU
NUPAMUObL U YCeUeHHO20 KOHYCA.
Heap padoThl: UCTIONB3Ys paHEe U3YUEHHBIH MaTepua, Hay4YUThCs pelIaTh 3a/1a4y Ha BHIYHCIICHHE
IJIOLIA/IM TOBEPXHOCTU M 00bEMaA yCEUEHHOTO KOHYCA U YCEUEHHOW MUPAMMU/IBI.

Pesyabrarnl:

Dopmupyemvie 3nemenmot I1K (npogheccuonanvno opuenmuposannoe cooepiricanue):
— IIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yJlbTaThl HWCHBITAHUNW CHCTEM OTOIUICHHUS,
BOJIOCHA0)KEHUS, KAaHAIM3AllUU ¥ BOAOCTOKOB IPH UCIIBITAHHSIX

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

MPP 02.

npeomemnosie: 11P6 09, I1P6 10, TTP6 11, I1P6 12, [1Py 14, [1Py 15, ITPy 16.
3HaHud: [loHsATHE O YCEUEHHON MUpaMue, yCeUeHHOM KOHYCE U UX OCHOBHBIX JIEMEHTAX.
yMeHusi: Borunicienue miom@aan NoBepXHOCTH U 00bEMa yCEUEHHOTO0 KOHYCa M YCEeUEeHHOM
MUPAMHU/IBI.

Xox pa0doThI:
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YceueHHass nmpamMuaa

[nockocTb, NapannenbHas 0CHOBaHUIO MUPaMUALI, OTCEKaeT
ee Ha Noj,06Hy0 MMpamMuAYy 1 yCEUEHHYIO NMUpaMUY.

M
/{\\ MHoroyronsHukun A,B,C,D; nABCD -
/' f"; \ OCHOBaHWSA Y CEYEHHON MUPaMUAbI.
/1 \ MepneHgukynap 0,0 — BbicoTa yceUYEHHON
fofh \\ MMpamMuzbl.
i

¥ [nowazab 60KkoBON NOBEPXHOCTM YCEYEHHOM
nupamMuabL:

Box

1
Sew = (B +P, )

rae P, P, —nepumeTpbl 0CHOBaHWW,
/1 — anochema yceyEHHoW Nupammap!.

¥ O6BEM yceUEHHON MMpamMuab!:

\% :%H(s1 L4488, 485,

rae Sy, S, — NnoLaamn 0CHOBaHMULA,
H — BblcOTa ycEYEHHON NUpaMUAbI.
IIpumep 1. Haiitu mnomaas 60KOBOM MOBEPXHOCTH YCEYCHHON TPEYTOJBHON MTUPAMHEIBI, €CITH OHA
IIoJIy4CHa U3 HpaBPIJIBHofI nupamMuabl C OCHOBAHUEM 6u anocbeMoﬁ 4 IIyTEM OTCCUCHUS IIJIOCKOCTHIO,
MPOXOIAIICH Yepe3 CPEAHION0 JIMHUI0 OOKOBBIX TPAHEH.

Pemenue. [To TeopemMe 0 Cpe/IHEl JTHHAH TOTYYUM, YTO BEpPXHEE OCHOBAHKE YCEUCHHOM MUPAMHU/IBI
paBHO 6 % = 3, a ano(ema paBHa 4 - % = 2. Torxaa, o popmyie: Sgo = % (Py+ P,)-h,
nonyuM Sgo = 7+ (33 +3-6) -2 =27
Otser: 27.
YcedeHHBIN KOHYC

® dopmynbl:

V= %ﬂh(Rz +RR +R})

Sy = Z(R+R)
Snwm.nos. =”(R+R1)I+ﬂR2 +ﬂr2

3pecb h —BbicoTa
yCeyeHHOro KoHyca, R u
R1— paguychbl ero
BEPXHEIO U HUXHEro
OCHOBaHun; | — ero
o6pasytoLas

60K.noe.
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IIpumep 2. [Tnomaas 60KOBOM MOBEPXHOCTH KOHYCa paBHa 487, a Tutomaah
A OOKOBOHM MOBEPXHOCTH YCEYEHHOI'O0 KOHYCa C TaKMUMHU )K€ OCHOBAHUEM U
& YIJIOM HaKJIOHa 00pa3yrolie K MI0CKOCTH OCHOBaHUs paBHa 367. Haiinure
BBICOTY YCEUEHHOI'0 KOHYCa, €CJIM BBICOTAa HCXOHOr0 KOHYyca paBHa 10.
Pemenue:
[Tnomane 60KOBOI MOBEPXHOCTU MEHBIIETO KOHYCA, KOTOPBII JOMOIHIET
YCEUEHHBI KOHYC [JI0 TMIOJHOIO, paBHA pPa3HOCTH UX IUIOMIAJeH
MMOBEPXHOCTEM:
Sman=48n—-36m=12m.
OTtHomeHne TUIONIa el OOKOBBIX MOBEPXHOCTEH OONBIIOTO U
MaJIOTO KOHYCOB paBHO KBajapary koddduimeHta momooOus
MEXy HUMH:

S 481
b1 g2 =——=4=k=2
Soian 121
Tornma BBICOTBI KOHYCOB OTHOCSITCS IPYT K APYTY:
h 10
601 — — k=2

h'Mafl h'MaJ'I

Torma hMa.n:5$hyceq:h60n_hMan:1 0—5=5
OTtBeT: 5

3agaum 1151 CAMOCTOSITEILHOIO PellIeHHs :

1. CTOpOoHBI OCHOBaHUM MPaBUJIBHON YCEUYEHHOM YETBIPEXYIOJbHOM MUpaMuIbl paBHbl 4 U 6.
HaiinuTe momaap 1naroHaaIbHOrO CeUYeHus, eciii 60KOBOe pedpo oOpa3yeT ¢ 00JIbIINM OCHOBAaHHEM
yToJl, paBHbIN 45.

2. Haiinure BBICOTY NpPAaBUIBHOM YCEUYEHHOM 4YETBIPEXYTOJBHOW IHMPAMHUJIBI, CTOPOHBI
OCHOBaHM# KOTOpOi paBHbI 14 1 10, a Tuaronans pasHa 18.

3. B ocHoBaHMSX yceueHHOH NHpaMuibl MMPaBUIIbHBIE TPEYTrOJbHUKH CO CTOpOHamMH 2 u 6.
Ompenenure BHICOTY ATOM MUPAMHUJIBI, €CIIU €€ 00bEM paBeH 52.

4. OCHOBaHMSIMU MPABUIILHOM yCEUEHHOW MUPaMUAbI CIyXaT KBaJpaThl CO CTOPOHAMH a U b
(a>b). bokoBbie pebpa HAKJIOHEHBI K IIOCKOCTH OCHOBAHHS O yriioM o. OmpenennTe BEINYuHY
JBYTPaHHBIX YTJIOB IIPU CTOPOHAX OCHOBAHMM.

S. B tpeyronbHol yceuenHo# mupamuie Beicota paBHa 10. CTOPOHBI OJJHOTO OCHOBAHUS PABHBI
27,29 u 52, a mepuMeTp APyroro ocHoBaHMs paBeH 72. Onpeaenure 00bEM yCEUSHHOM MUPAMHU/IBI.
6. B ocHOBaHMAX yCeYeHHOM NHpaMUbl JIEKAT MPSAMOYTOJbHBIE TPEYTOJIBHUKU C OCTPHIM
yrioM 60. I'MnoTeHy3bl 3TUX TPeyrojJbHUKOB paBHBI 6 U 4. BeicoTa nanHoil nupamuasl. Haiinnre
00bEM YUEHHOM MUpaMuIbl.

7. CTopoHBl OCHOBAHMI MPABWIIBHOM YETBIPEXYTOJIBHON yCEUEHHOW MUPAMUJIbI paBHEI 4 U 4;
O0KOBast TpaHb HAKJIOHEHA K TUIOCKOCTH OCHOBaHHUSA 1o yrioMm 60. Haiigute moiHyro NOBEpXHOCTh
MUPaMHIBI.

8. CTOpOHBI OCHOBaHUS PaBUIIBHOM YETHIPEXYTOJIBHON YCEUYEHHON MUPAMUABI OTHOCSTCS, KaK
3:2. Beicota nupamuasl paBHa 3. bokoBoe pebpo COCTaBISET C MIOCKOCThIO OCHOBaHUSA yrod 60.
Haiinure 06b€M nmupaMubI.

9. BokoBoe pedpo npaBUIIbHOM YEeTHIPEXYroIbHON YCEUSHHON NMUPaMUIbl PABHO M HAKJIOHEHO K
IUTIOCKOCTH OCHOBaHUs moJ yriaoMm 60. Jlnaronans nupaMuzsl MepreHauKyIspHa O0KOBOMY pedpy.
Haitaure nomans MEHBIIETO OCHOBAHUS TUPAMU/IBI.
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10. Paanycel o0cCHOBaHMI yCEUEHHOTO KOHYCa paBHbI 3 ¢cM U 6 cM, a BbIcOoTa paBHa 4 cM. Haiinute
00pa3ymIIyI0 yCeYEeHHOT0 KOHYCa, TUTOMIAlb OOKOBOH M MOJTHON MOBEPXHOCTH YCEYCHHOTO KOHYCA.
11. Hana tpanemuss ABCD, B kotopoii £ A=909 D =309BC = 3v3¢cm, CD = 6 cm.
Boruncnute miomans OOKOBON MOBEPXHOCTH YCEUEHHOTO KOHYCAa, OOpa30BAHHOIO BpallleHHEM
JTAHHOW Tpareluu BOKPYTr CTOpoHbl AB.

IMPAKTUYECKAS PABOTA Ne 81
Ha3Banune npakTu4yeckoi padorwl: Pacuem o0vema emMecmumocmit 6euecms.

Heap padorbl: Hayuntbcst IpUMEHATh paHee U3YyUYEHHBIH MaTepual, CBSI3aHHBIM C BBIYUCIEHUEM
00BEMOB MPOCTPAHCTBEHHBIX (DUTYP ISl pEIICHUS MPAKTHUECKUX 3a7ad.

Pesyabrarsi:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguth u oOpaOaThiBaThb pe3yJbTaThl HWCHBITAHUNW CHCTEM OTOIUICHHUS,
BOJIOCHA0)KEHU S, KaHAJIM3allUU 1 BOAOCTOKOB IPU UCIIBITAHUSX
memanpeomemnwte: MPII 01, MPII 04, MPII 07, MPII 08, MPII 16, MPII 18, MPII 19, MPII 21,
MPK 08, MPK 11, MPP 02, MPP 09.
npeomemnsie: 11P6 01, I1P6 06, TTP6 09, I1P6 10, I1P6 11, ITP6 12, ITP6 14, ITPy 14, [1Py 15, 1Py
16, ITPy 19.
3HAHHUA: [IOHIATHUE O IPOCTPAHCTBEHHBIX (PUTypax.
YMeHHUs1: IpUMEHEHNE GOPMYII JJIsl BBIYUCICHUS 00BEMOB IPOCTPAHCTBEHHBIX (DUTYD.
Xon pa0doThI:
Vcnonb3ys MaTeprai NpeabyIuX IPaKTUYECKUX paboT, peLIUTh NPaKTUYECKHE 3aJauu:
1. Erumerckue mnupamuiel — JpeBHeWIIee M BMeCT€ C TeM
€IMHCTBEHHOE COXPAaHUBIIEECS [0 HAIIUX JHEW 4YydO CBETa. / / /
[Mupamuna Xeorca umeer GopMy MpaBUIBHOW YETHIPEXYTOJbHOW s Wy /_ o

—
==}
i —

nupamMuibl. BeicoTa nmupamMubl Ha CErOAHSIIHUNA 1€Hb COCTABISET
138,75 M, ctopona ocHoBanus 230M. Beruncnute o0beM mMUupaMuIbI.

2. Bpraucnure Komu4ecTBO He(TH B TOHHAX, HAXOMAUICHCS B IUCTEPHE IMJIMHAPHYECKON
GOpMBI, THAMETp KOTOPOii paBeH 22 M, a BBICOTA 8M, IIOTHOCTH HedTH 800 Kr/M°.

3. Tpwu narynHbIxX KyOa ¢ p€opamu 3cm, 4cM B ScM TieperiaBiIeHbl B oauH kKy0. Kakyro iy
umeet pedpo 3Toro Kybda?

4. Kaxoii 00beM MOJIOKa MOXKET BOWTH B TeTpamak B BUJAE MHPaMHJIbl, OCHOBAaHHUE KOTOPOMH
PaBHOCTOPOHHUI TPEYTOJBHUK CO CTOPOHOM 20cM, BBICOTON 24CM.

5. Haiitu nuamerp mMenHoOU npoBoJokH, ecinu 30M mpoBoJoKH BecAT 121,2r u IIOTHOCTD MEAH
8,9r/cm’.

6. CKOJBKO MIAPHKOB JHAMETPOM B 1CM MOXHO OTJINTh M3 KyCKa CBHHIIA BECOM B | KT, eciu
wioTHOCTh cBUHIA 11,4 T/em?

7. CKOJIBKO JIUTPOB BOJBI BMEIIAET BOJIOEM, UMEIOIINNA (POPMY MPaBHUIIHLHOM YETHIPEXYTOIHHOM

yCEUEeHHOW MUpaMubl, €CII IIyOUHA ero paBHa 1,2 M, a CTOPOHBI 1en
ocHoBauuii — 10M u 5m? | L en
8. Haiigure o0beM peranmu, M300paKEHHOW HA PUCYHKE (Bce F--> e

s 1cem

JBYTPAHHBIE YTJIbl — MPSIMBIE).
9. ABrouucrepHa A MEepeBO3KU MOJOKa uMmeeT GopMy IIIMHAPA. | ,° {.

Buyrtpennuii quamerp, kotoporo paseH 1,4 M, a mnunHa - 3,5 M. 8 on
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

CKOJIPKO TOHH MOJIOKa MOXHO HAJIUTh B TaKylO IIUCTEPHY, €CIU 3alOJHUTH €€ 0BepXy?
[InotHocTh MoJIoKa 1032 Kr/m>,

B HMIHMHAPUYECKHUI COCY I, B KOTOPOM HAXOAUTCA 6 aM° BOJIBI, OMyCTHIIH JeTaib. [Ipu 3Tom
YPOBEHB KHJIKOCTU B cocyze nmoausuics B 1,5 pasa. Uemy paBen o0bem aeranu?

Kyua mebHs uMeeT KOHHYECKyIo (opMy, paJnyC OCHOBAaHHs KOTOpOW 2M U oOpasyromas
3,5M. CKOJBKO HA/J0 BO30B, YTOOBI MEPEBE3TU BeCh I1€OEHB, YIOKEHHBIN B JIECATH TaKUX
Kydax, eciu | M° meGHs BecHT 3 T ¥ Ha OMH BO3 TPpy3aT 0,5 T.

[IpsimoyronbHBIN 3010TOM JIUCT HMeET pa3Mepbl 4,7cM x 6,2cm u BecuT 6,3r. Haiinute
TOJIIMHY JHCTa (ILIOTHOCTH 3010Ta 19,31/cM°).

bak, nmerommii GopMy mpaBUIBHON YETHIPEXYTOJBHON YCEUEHHOW MUPAaMUIbI, BMELIAET
19001 Gensuna. Haiigure riyOuHy 3TOoro 6aka, eciu CTOPOHBI

ero ocHoBaHumii paBHbI 60cM 1 40cM. el

XKenesHonopokHas Hachlllb JlaHa B paspe3e (CM. 4epTéx);

pa3sMEpbl yKazaHbl B MCTpax. HaﬁTI/I, CKOJIBKO KY6I/I‘ICCKI/IX

METPOB 3eMJIM MPUXOAUTCS HA 1 KM HACBIINH. rlf 14
BuyTpenHuii nuametrp 4yryHHOro mojioro mapa 8cM, a BHemHuid 10cm. Haiitu Bec mapa
(mnoTHOCTH uyryHa 7,3r/cMd).

CrakaH4uK JUII MOPOXKEHOTO KOHUYECKOH (popMbl nMeeT 12¢cM TiyOrHy B SCM 1o JuaMeTpy
BepxHel yacTh. Ha Hero cBepxy MoJIOKWINA JBE JIOKKH MOPOKEHHOTO B BHJIE NOJIYIIAPUI
nuamerpa ScM. IlepenosHuT 11 MOpOKEHOE CTaKaHUUK €CJIH I103BOJIUTh EMY PacTasiTh.
CBuHIIOBas Tpy0a ¢ TOIIKUHON CTEHOK B 4 MM UMeeT BHyTpeHHul nuametp 13 mm. CKobKo
BECAT 25 M 3T0i1 TpyOBI, €CJIM MIOTHOCTh CBUHIIA 11,4r/cm®?

Ha nonke B Mara3uHe CTOST /B OaHKHU IMJIMHAPUYECKONW (HOPMBI 3eMIITHUUHOTO BApPEHbS
OJTHOTO U TOTo ke copTa. OHa OaHKa B 2 pa3a BbIIIE JPYroi, HO 3aTo €€ quaMeTp B 2 pasza
MeHblle. Boicokass Oanka crout 23 neHTa, a Hu3Kas 43 neHra. Kakyio u3 0aHOK KymHTb
BEITO/THEE?

Cror cena umeer popMmy HWIMHIpa ¢ KOHUYECKUM BepxoM. Paguyc ero ocHoBanus 2,5 M,
BbICOTa 4M, MPUYEM IWIMHIPUYECKAs: YacTh CTOra MMeEeT BbIcOTy 2,2 M. OmnpenenuTth Bec
ctora (m1oTHocTh cena 0,03r/cm®).

CranbHoit Bai, umeromuit 1,40 M muinnet u 0,083 M B Auamerpe, 060TaunBaeTCcsl HA TOKAPHOM
cTaHke, mpuuém ero nuamerp ymensiaetrcs Ha 0,003 M. CkonbKo OH TepsieT B Bece Onaroaps
06Touke? (MIOTHOCTH cTamu 7,4r/cmC)

ITPAKTHYECKAS PABOTA Ne 82

Ha3panue npaxktuyeckoil padotbl: //pumvepsi cummempuii 6 npogeccusx u cneyuanrbHOCmsx

MexXHol10cu4ecKoco I/lp()(i)l/l]l}l.

eab padoThI:

PesyabTarsl:

Dopmupyemoie 3nemenmol IIK (npogheccuonanvno opuenmuposannoe cooepicanue):

- IIK

1.3. IlpoBoguth u oOpabaThiBaThb pe3yNbTaThl HWCHBITAHUNW CHCTEM OTOIUICHUS,

BOJIOCHAOKEHUSI, KaHATM3AIIUN U BOJOCTOKOB MPHU UCTIBITAHHSIX
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.
npeomemnosie: 11P6 01, ITP6 06, TTP6 09, I1P6 10, I1P6 11, ITP6 12, ITP6 14, I1Py 14, ITPy 15, [Py
16, I1Py 19.
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3HAHMSA: TIOHATUE CUMMETPHUH U €€ BUIAX.

YMeHHSI: TIOCTPOCHNE CHMMETPUYHBIX (QUTYP.
Xon paboThl:
B naunbosiee obmeM Bujie moja "cMMMETpHE'" B MaTeMaTHKe MOHUMAETCSl TaKoe MpeoOpa3oBaHue
IIPOCTPAHCTBA (IIJIOCKOCTH), IPU KOTOPOM KakJaas Touka M mepexoauT B Jpyryro Touky M’
OTHOCHUTEJILHO HEKOTOPOW TUIOCKOCTH (WM TIpsAMOM) a, Korga oOTpe3ok MM' sBisercs
MEPIEeHIUKYISAPHBIM TUIOCKOCTU (WM MPAMOI) a U aenuTcs ero nomonam. [lmockocts (mpsimasi) a
HA3bIBACTCS MPU ATOM IUIOCKOCTHIO (WK OCbi0) cuMmMeTpuu. K ¢yHIaMeHTaTbHBIM MOHSATUSM
CUMMETPUU OTHOCSITCS INIOCKOCTh CUMMETPHUH, OCh CUMMETPHH, UEHTP CUMMETpHUH. [110CKOCThIO
cuMMeTpun P Ha3pIBaeTcs Takas MJIOCKOCTb, KOTOpas JAEIUT (UTYpy Ha JIBE 3€pPKAJIIbHO PaBHBIC
4acTH, PACIIOJIOKEHHBIE IPYI OTHOCUTEIBHO JPYyra TaK, Kak PEAMET U €ro 3epKaJIbHOE OTPAKEHUE.
Buabl cummerpun.
enTpanbHasi cAMMeETPHS
CuMMeTpHsi OTHOCUTENIbHO TOYKM WJIM LEHTpalibHas CHUMMETPUSI — O3TO TaKOe€ CBOMCTBO
reoMeTpuyecKkoil (urypel, Korga 000 TOYKE, PaclONOKEHHOW MO OJHY CTOPOHY LEHTpa
CUMMETPHUH, COOTBETCTBYET Jpyrasi TOUKa, pacloyIoKEHHas 110 APYryro CTOpoHY LeHTpa. [Ipu atom
TOYKHM HAXOJATCS HA OTPE3KE NPSIMOM, MPOXOASILEH Yepe3 LEHTP, ACTAIIMNNA OTPE30K MOMNoJIaM.
IIpaxmuueckoe 3a0anue.
Hanel Toukun A, B u M. IloctpoiiTe TOUKY, CUMMETPUYHYIO TOYKE M OTHOCUTEIBHO CEPEIUHBI
oTpe3ka AB.
Kakue u3 cnegyronux OykB umeroT 1eHTp cummerpuu: A, O, M, X, K?
VMeroT i1 LIeHTp CUMMETPHH: a) OTPE30K; 0) JIyd; B) Mapa MepeceKkarouxcs NpsmMeIx; T) KBaapar?
OceBasi cummerpust
CuMMeTpHsi OTHOCUTENILHO MPSMOH (MITM OceBasi CHAMMETPHSI) — 3TO TAKOE CBOMCTBO Fr€OMETPHUUECKOM
¢burypsl, korma J000W TOYKE, PACIOJNOXKEHHOW IO OJHY CTOPOHY MNpsSMOW, Bcerga Oyner
COOTBETCTBOBATh TOYKA, PACIOJIOKEHHAs! M0 JPYTYI0 CTOPOHY MPSIMOM, a OTPE3KH, COCAUHSIONINE
3TH TOYKH, OyIyT NEPHEHIUKYISAPHBI OCH CHMMETPHH U JAEIATCA €10 MOMOJaM.
Ipaxmuueckoe 3a0anue.
JlaHbl ABE TOUYKU A U B, CHMMETpUYHBIE OTHOCUTEJIBHO HEKOTOPOU IpsiMoi, ¥ Touka M. IlocTpoiite
TOYKY, CAMMETPUYHYIO TOUKE M OTHOCUTENBHO TOU XKE MPAMOM.
Kaxkue u3 cnenyromux 0ykB umeroT ocb cummetpun: A, b, I', E, O?
CKombKO Ocelt CUMMETPUU UMEET: a) OTPE30K; 0) mpsmas; B) 1yd?
CKoJBKO Ocelt CHMMETPUU UMeeT PUCYHOK? (cM. puc. 1)

Puc. 1
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3epkajibHasi CHMMeTPHUSA

Touku A u B Ha3pIBalOTCSI CAMMETPUYHBIMU OTHOCUTEIIBHO IIOCKOCTH 0 (TUIOCKOCTh CUMMETPHH),
€CJIN IUIOCKOCTb O IPOXOJUT Uepe3 CEpeANHY OTpe3Ka AB U NepneHAUKYIsIpHA K 3TOMY OTPE3KY.
Kaxxnast Touka MiaoCcKOCTH o CYMTACTCS CHMMETPHYHON cama cede.

IIpakmuyeckoe 3a0anue.

Haiinure koopauHaThl TOUYeK, B KoTophie nepexonar Touku A (0; 1; 2), B (3; -1; 4), C (1; 0; -2) mipu:
a) LEHTPaJbHOM CHMMETPUU OTHOCUTEIIBHO Hadaja KOOpIuHaT; O) OCeBOW CHUMMETPHUH
OTHOCUTEJIBHO KOOPAMHATHBIX OCEH; B) 3€pKaJbHOH CHMMETPUM OTHOCHTEIBHO KOOPAMHATHBIX
IIJIOCKOCTEM.

B nipaByto uiu JIeByI0 IEpUaTKy MEPEXOIUT MpaBas epyaTKa IpH 3epKaJIbHOM CUMMETpUH? OCEBOM
CUMMETpUU? LEHTPAIbHONH CUMMETPUN?

Ha pucynke nmoka3zaHo, kak nuugpa 4 orpaxkaercs B IByX 3epKanax. Uto OyaeT BUIHO Ha MECTe 3HaKa
BOIIPOCA, ECIIM TO K€ caMoe c/eyaTh ¢ udpoit 57 (cM. puc. 2)

Ha pucynke nokasano, kak cioso KEHI'VPY orpaxaercs B 1Byx 3epkanax. Yto momydures, eciu
TO K€ camoe TpojenaTh ¢ unciiom 20107 (cMm. puc. 3)

4|p 5]
Rk

Puc. 2

KEHTYPY|VIVTHI 2010
|KRdRIHI ?

Puc. 3

1. UnnuBuayansHoe: JOCTPOITe, MPUMEHHUB OCEBYIO CHMMETPHIO (CM. puc. 3).

o — qp oo
AN
I S A S SR
.

Puc. 3

2. [loctpoiite purypy, CHMMETPUYHYIO TaHHOM OTHOCUTENIBHO: a) TOUKH; 0) mpsAMOii (cM. puc. 4,
5).
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3.

4.

Puc. 4 Puc. 5

TBopueckoe 3ananue: «B Mupe )xuBoTHbIX». Hapucyiite npencraButens U3 MUpa >KUBOTHBIX U
ITOKaXXUTE OCb CHMMETPHH.

OTBeThTE Ha BOIIPOCHL:

1) Tlouemy xe B mpupoe uaput cummerpus’? [loueMy CUMMETPUYHO BCE )KUBOE OT
MHUKpPOOPTaHHU3MOB JI0 YesloBeKa?

2) IlpuBenute npuMepbl CHMMETPUH B apXUTEKTYpPE, CKYJIBITYPE, )KUBOIIKUCH, JTUTEPATYpE,
MY3BbIKE, TAHIIAX.

3) T@'ne npumeHsieTcs cMMMETpHsE y Bac B ipodeccun?

MPAKTUYECKAS PABOTA Ne 83
Ha3zBanue npakTuueckoit padborsl: /loocuem yucna pazmewjeHuil.
Heas padoThl: 3aKkpenuTh HABBIKK BBIYUCICHHUS 4YHCIa KOMOWHAIMA C MOMOIIBIO (HOpMYIIBI
pa3MelEHUM.

Pe3syabrarsi:

Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguts u oOpaOaTeiBaThb pe3yJbTaThl HUCHBITAHUNH CHCTEM OTOIUICHMS,
BOJIOCHA0)KEHUS, KAHAIM3AIUY ¥ BOJOCTOKOB TPH MCITBITAHUSX
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuie: 11PG 08, 1Py 02, ITPy 03, ITPy 04, ITPy 12, ITPy13, ITPy 18.
3HAHMA: TIOHATHE Pa3MELCHUH.
YMeHHUs1: IPUMEHEHNE POPMYIIbI pa3MEIeHHH TP BEIYUCICHUH YHCTIa KOMOMHAITUH.
Xon pa0doThI:

Onpenenenue. Pazmewenuamu 13 N 3JIEMEHTOB MO M Ha3bIBalOTCS TaKHE COEIWHEHUS,

KOTOpBIE OTJIMYAIOTCS IPYT OT Apyra MO0 caMUMU 3JIEMEHTaMH, TUO0 MOPSAKOM UX CIIEIOBAHHUS.
AT = n!
(n—m)

Mpumep. Ilpu paccrienoBaHUM XHUIIEHHS] YCTaHOBIIEHO, YTO Y NPECTYITHHKA CEMH3HAYHBIN
TeneOHHBII HOMEp, B KOTOPOM HH 0J1Ha Li(pa He moBTOpsieTcs U HeT Hy . CiieoBaresb, ojaras,
4TO nepedop ITUX HOMEPOB MOTPEOYET OJJHOTO-/IBYX YacOB, OJIOKUI O PACKPBITHH MPECTYIIIICHHUS.
IIpas nu on?

o 4

Pemienune. Yucio HOMCPOB PAaBHO YHCIY PasMCUICHUUN U3 9 371eMEHTOB 110 7, T.C. paBHO A7 .

9 1.2.3.4.5.6-7-8-9
(9-7) 1-2

Jlasxe ecny Ha MPOBEPKY OAHOIO HOMEpPA TPaTUTh | MUHYTY, TO Ha Bece yineT 3024 yaca nnm

ITo popmyre momyuaem A/ = =3.4.5.6-7-8-9=181440 HOMEpPOB.

126 cyrok. Takum oOpa3zom, ciieoBaTellb — HE TPaB.
3agaHus 1J1s1 CAMOCTOSITEILHOIO PelIeHHs
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1. Cxonpkumu cioco0aMu MOKET Pa3MECTHTBCS CEMbsl U3 TPEX YEJIOBEK B UYETHIPEXMECTHOM
KyIIe, €CITU IPYTHUX MMacCaKUPOB B KyIie HET?

2. U3 30 yuacTHMKOB coOpaHHs HaJo BBIOpaTh mpezcenarens u cekperaps. CKOIBKUMHU
CIOCO0aMM 3TO MOXKHO CJIENaTh?

3. Ha cranmmm 7 3amacHbeix myredl. CKOJIBKUMH CIIOCOOAaMHM MOXHO pacCTaBUTh Ha HUX 4
noe3na?

4. CKOJBKHMMH crioco0aMu 6 CTYJIEHTOB, CAAIOIINUX 3K3aMEH, MOTYT 3aHSITh MeCTa B ayJJUTOPHH,
B KOTOpOU cTOUT 20 OTHOMECTHBIX CTOJIOB?

5. Ha ctpanwuie anbboma 6 cBOOOAHBIX MecT 1iist poTorpaduii. CKOJIBKUMHU CITOCOOAMU MOKHO
BJIOXHTB B CBOOOIHBIE MecTa: a) 2 ¢ororpaduu; 6) 4 hororpadum; B) 6 dpororpaduii?

IMPAKTHUYECKAS PABOTA Ne 84
Ha3Banune npaktu4eckoi padorsi: [loocuem uucia couemanuii.

Heap paboTbl: 3aKpenuTh HABBIKK BBIYMCICHHUS YWCIAa KOMOMHAIMA C MOMOIIBIO (POpMyIbI
COYETaHUU.
Pesyabrarsi:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguth u oOpabaTeiBaTh pe3yabTaThl HUCHBITAHUNH CHCTEM OTOILICHUS,
BOJOCHAOKEHUS, KaHAIM3AIMH U BOJAOCTOKOB IPHU UCTIBITAHUSIX

memanpeomemnwie. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnosie: 11PG 08, 1Py 02, ITPy 03, [1Py 04, ITPy 12, [1Py13, I1Py 18.

3HAHMS: TTOHATHE COYETAHUH.

YMEHHUS: IPUMEHEHHE (POPMYJIBI COUETAaHUM MPU BEIYUCICHUN YUCIIa KOMOMHAITHH.
Xon pa0doThI:

Omnpenenenune. Couemanuamu U3 N 3JIEMEHTOB IO M HA3BIBAIOTCS TAKUE COCAUHEHUS,

KOTOpBIE€ OTIMYAIOTCS APYT OT Apyra XoTs Obl oqHuM 31emMeHToM. ([ToamMHOXKecTBa, OTIMYaroIIuecs
JPYT OT Apyra TOJBKO MOPSAIKOM CIIEOBAHUS SJIEMEHTOB, HE CYUTAIOTCS PA3TUYHBIMHU. )

Yucno codeTanuii u3 N 3IEMEHTOB 110 M o6o3Havaetcst cumBoioM C' 1 BBIMHCISETCS 1O
dbopmyre:

" P :(n—m)!m!

m

m |
cn A n!

IIpumep. B mtaTe mpokypaTypbl 00JaCcTHOTO IIeHTpa umeeTcs 16 cnenoBaTeneit. CKOTbKUMHI
croco0aMy MOXKHO BBIOpaTh 2 M3 HUX JUIA MPOBEPKU ONEPATUBHON MH(OpPMAIIUK O TOTOBSIIEMCS
MPECTYTUIEHNN?

Pemenue. Crioco00B CTOJBKO, CKOJBKO CYIIECTBYET ABYXAJIEMEHTHBIX MMOMHOXKECTB Y
MHOXECTBA, COCTOSAIIErO U3 16 3II€MEHTOB, T.€. UX YUCJIO PAaBHO

2 16! _16-15.14-13-..-1 = 15-16 =120, T.e. Bcero 120 cmoco6oB BeIOOpa

C16: -
6-2)121  14.13..-1.2-1 2

clenoBaTeleh.

3agaHusA 1J151 CAMOCTOSITE/IbHOIO PelIeHHUs:
1. Berperunuch 11 hyT60aMCcTOB M 6 XOKKEHCTOB, U KXK/IBIH CTAJI 110 OJHOMY Pa3y UIpaTh C
KaX/IbIM B IIAIIKH.
a) CkoabpKo BeTped Obuto Mexay hyroomucramu?
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0) CKOIBKO BCTpEY OBLIO MEXKTY XOKKEHCTaMH?

B) CKOJIBKO BCTped Obu10 Mexy (pyTOOIMCTaMU M XOKKEUCTaMU?

r) CKOJIbKO BCTpeY OBLIO BCETO?

2. B otnene paboraror 5 Benymux u § CTaplInX HAYIHBIX COTPYAHHKOB. B KOMaHIUPOBKY Ha/I0
MOCIIATh JIBYX BEIYIIUX M TPEX CTAPIIUX HAYYHBIX COTPYTHUKOB. CKOJIBKUMHU CIIOCOOAMU MOKET
OBITh CclieJIaH BBIOOP COTPYAHUKOB, KOTOPBIX HAJ0 MOCIaTh B KOMAHIUPOBKY?

3. CKONBKUMH CIIOCO0aMu Tpymmy U3 12 4emoBek MOXHO pa3OUTh HA JIBE TPYIIILL: a) 10 4 1 §
YeJoBeK; 0) 1Mo 5 u 7 4enoBek?

4. B npaBwiibHOM 17-yrojibHUKE IPOBEHM BCE TUATOHAIIH.

a) CKOJIbKO BCETO MOJMYUYUIIOCh OTPE3KOB?

6) CkoJIbKO MMeeTCst CTOPOH?

B) CKOJIBbKO MPOBENN AUAroHaIe?

r) CKOJIBKO BCEro MaroHajiel B BHIITYKJIOM N-YTOJbHUKE?

5. Berpetunuck HECKONBKO YETIOBEK M CTaIH 3JI0POBATHCA APYT ¢ APpyrom. M3BECTHO, 4TO
pykomnoxartuii 661510 0T 60 10 70. CKOJIBKO YeNOBEK BCTPETHIINUCH, €CIIA U3BECTHO, YTO:

a) KKJbIH 3I0pPOBAJICS C KAXKIBIM;

0) TOJBKO OJTUH YEJIOBEK HE 3I0pPOBAJICS HU C KEM;

B) TOJIBKO JIBOE HE MMO3/IOPOBAIUCH MEXKTY COOOM;

T') 4Y€TBEPO MO3J0POBATHCH TOIBKO MEXTY COOOH.

INPAKTHYECKAS PABOTA Ne 85
Ha3Banue npakTuuyeckoii padboTwl: /loocuem yucia nepecmanoBox.

Leab padoThl: HAYYUTHCS peIIaTh 33a4d Ha BBIYUCICHHUE YUCIIa KOMOWHAIUI C MCIOIB30BaHUEM
(GhOopMyIIbI TEPECTAHOBOK.

Pe3yabTarsl:

Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— ITIK 1.3. IIpoBoauth u oOpabaTeiBaTh pe3ynbTaThl HUCHBITAHUNH CHCTEM OTOIUICHHUS,
BOJOCHAOKEHUS, KaHAIHM3AIMH U BOJAOCTOKOB MPH UCTIBITAHUSIX

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

npeomemnsie: 11P6 08, [1Py 02, [IPy 03, TPy 04, ITPy 12, [TPy13, IIPy 18.

3HaHus: [loHsTHE O TIEpecTaHOBKAX.

yMeHus1: Berancnenue yncia KoMOMHAIHK ¢ TOMOIIBIO (DOPMYJITBI IEPECTAHOBOK.
Xopn padoThr:

Ilepecmanogkamu V3 N 3JIEMEHTOB HA3bIBAIOTCS TAKHE COSIUHEHUS U3 N DIIEMEHTOB, KOTOPHIE

OTIIMYAKOTCA APYT OT ApyTa JIUIIb MMOPAAKOM CIICAOBAHUA 3JICMCHTOB. Pn =nl

IIpumep 1. 3amoxk ceiida oTKpbIBaeTCs, €ClU BBEAeHa MpaBuiIbHasg KoMOnHanus. [Ipectynmauk
MBITAETCS OTKPBITH celi, Habupas koa Haynauy. OH 3HaeT, 4To Ko cocTouT u3 mudp 1, 2, 3,4, 5, 6
IIpU YCJIOBUHU, YTO BCE YMCIIA HE MOBTOPSIOTCSA U mocieqHeil siBisercs 5. CKONBKO MOMBITOK €My
IPUIETCA CAETATh.

Pemenne. Tak Kak 4nciIo OATH JOJDKHO CTOSTH Ha MOCIEIHEM MECTE, TO OCTaNIbHBIE MATh TU(P
MOTYT CTOSITh Ha OCTAaBIIMXCS MecTax B JitoOoM mopsake. CieaoBaTebHO, KOJIUYECTBO KOJIOB U3
LIECTU3HAYHBIX YUCEJl, C MATEPKON Ha KOHIIE, pABHO YMCITy IIEPECTAHOBOK U3 IISITH AJIEMEHTOB, T.€.
P,=5=5-4.3-2.1=120.

IIpumep 2. CkonbKUMHU CIIOCOOAMU MOXKHO PacCTaBUTh JEBATh PAa3IMYHBIX KHUI Ha MOJIKE,
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YTOOBI ONpeieNIEHHbIE YEThIPE KHUTU CTOSIIN PAIOM?

Pemenue. bynem cuurtath BBIJICIICHHBIC KHUTH 32 OAHY KHMTY. Torja yke ajisl IIECTH KHUT
cyuiectByeT Pe=6!=720 nepectanoBok. OHaKO YEThIPE ONPEAEICHHBIE KHUTYU MOKHO IIEPECTaBUTh
Mexay coboit P4=4!=24 ciocobamu. 1o mpaBmily yMHOKEHUSI IMEEM

PP, = 720 -24 = 17280.
3agauu A9 CaMOCTOSITEILHOIO PellleHus :

3agaua 1: CKOJBKO Pa3IMYHBIX YETHIPEX3HAYHBIX YHCET MOXKHO cocTaBuTh U3 mudp 0, 1, 2, 3,
ecnu Kaxaas nudpa B n300pakeHUH 9rciia BCTpeYaeTcs OJUH pa3?

3agaua 2: CKOJIBKUMH CIIOCO0aMU MOXKHO OOHTH 6 CTYJIhEB TKaHBIO, €CIIM UMEIOTCS TKaHU 6
Pa3JIMYHBIX LBETOB U BCE CTYJIbs JIOJHKHBI OBITh pa3HOTO IIBETA.

3amava 3: JlauHUK BBIIETUII HA CBOEM y4aCTKE CEMb I'PSOK JJisi BhIpAIMBAaHUS OBOIIEH, T.K.
XOYET UMETh CBOU IOMUJIOPHI, OTYPIIBL, IEPELL, JIYK, YECHOK, canar u kabauku. Kaxabiil BU1 10KeH
UMETh OTJENIbHYIO TPAAKY. CKOIBKHUMH CIIOCOOAMHU OH MOKET PaCIHOIOKUTh TPSAIKU I TOCAIKU?

3agaua 4: [laccaxxupckuii moe31 COCTOUT U3 TpeX Oara’kHbIX BATOHOB M BOCBMH KYITUPOBAHHBIX.
CkonpkuMHU criocobamMu MOXXHO C(hOPMHUPOBATh COCTaB, €CIM OarakHble BaroOHBI JOJKHBI
HaxOJIUTHCS B €ro Havaiie?

3agaua 5: B nepBenctBe kpas mo ¢yroonmy ydacTByrOT 11 komann. CKOJTBKO CYIIECTBYET
Pa3IMYHBIX CIIOCOOOB paclpeelieHus MeCT B TaOJIMIIE PO3BITPHINIA, €CITH Ha TIEPBOE MECTO MOTYT
MPETEHA0BAaTh TOJBKO 4 ONpeAeIeHHbIE KOMaH/IbI?

3agaua 6: YeThlpe ManpyMKa M YETHIPE JAEBOYKU PACCAKHUBAIOTCS B P Ha BOCEMb MO
PacCToJIOKEHHBIX MECT, MPUYEM MAaJbYUKHU CAASITCS HAa YETHBIE MECTa, a JCBOYKHU — HA HEYETHBHIE.
CKOIpKUMHU CTIOCOOAMH OHM MOTYT 3TO CJIenaTh?

3agaua 7: CKOIBKUMHU CIIOCOOAMH MOXHO MOCAAHUTh 32 KPYIJIBII CTON TpeX MYXKYHH U TPEX
YKEHIIUH TaK, YTOOBI HUKAKHUE JIBA JIUIA OJTHOTO T0JIa HE CUJIETH PAIOM?

MPAKTUYECKASI PABOTA Ne 86
Ha3Banue npaktuueckoi padorsl: Pewenue 3a0au na nepedop 8apuanmos.

Heab paborhl: 3akpenuTh HaBBIKM TNPUMEHEHUS KOMOMHATOPHBIX (OPMYN MpU pelIeHUH
MIPUKJIAIHBIX 3a7ay.

Pesyabrarnl:

Dopmupyemoie 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguts u oOpaOaTeiBaTh pe3yabTaThl HUCHBITAHUNH CHCTEM OTOIUICHUS,
BOJIOCHA0>KEHUS, KaHAJIM3AllUU ¥ BOJOCTOKOB IPH UCIIBITAHUIX

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

npeomemnsie: 11P6 08, [1Py 02, [TPy 03, TTPy 04, ITPy 12, [1Py13, TTPy 18.

3Hanus: [loHsTHE O TIEpecTaHOBKAX.

yMeHusi: Berarcnenne yncia KOMOWHAIHA ¢ TIOMOIIBIO POPMYIT U PaBHII KOMOWHATOPUKH.
Xox pa0doThI:
/{Ba OCHOBHBIX NPaBHJIa KOMOMHATOPHON TEOPUH
Teopuss KOMOMHATOPUKM 3MXKAETCS HAa JABYX OCHOBHBIX NMPHHLMIAX — 3TO MPABUJIO CIIOKEHUS U
NpaBUJIO0 yMHOXKEeHHs. PaccMoTpum ux noapoOHee.
IIpaBuiio ciaoxenusi: [Iyctb 00beKT A MbI MOXeM BbIOpaTh U3 MHOKECTBA M crtocobamMu, a 00bEKT
B moxHO BBIOpaTh N criocobamu, To 00beKT «A+B» M0KHO BEIOpaTh M+N criocobamu.
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Paccmotpum npumep — nycms 6 00HoM Awuxe ecmv M WAPUKOS, a 80 8MOPOM Aujuke — N UAPUKO8.
CKONbKUMU CNOCOOAMU MONHCHO 8bIMAUUMb ULAPUK U3 00HO20 dmux saujukos. OueBuano, uro OJVUH
[IAPUK MOXHO JI0CTaTh M+N criocobamu.

IIpaBuio ymHo:xkenus: Ilyctb oObekT A BeIOMpaeTcss M crnocobamu, o0BbeKT B BeIOMpaeTcs N
criocobamu, TO o0a o0BeKTa MOKHO BEIOpaTh mn croco6amu.
Bce ouenp npocTo — Kaxablii 13 M crioco0oB BhIOOpa 00beKkTa A KOMOMHUPYETCS ¢ KaXKABIM U3 N
crioco6oB BbIOOpa 00bekTa B, TO €cTh KOJIIMYECTBO CIIOCOOOB MPOCTO YMHOKAETCS APYT Ha JIpyra.
PaccmoTpuM nipocToit mpumMep: ckoabko uucen modcHo cocmasums us yughp 0,1,2,3,4,5,6,7,8,9, eciu
YUCTIO OOJIHCHO OblMb 08Y3HAUHBIM?

MoxHo coctaBuTh 90 uncen — nepByto udpy uncia (00beKT A) MokeM BeIOpaTh 9 criocobamu, Tak
KaK YUCII0O HE MOXET HauuHaThcs ¢ Hyis. Bropyto mudpy uncna (00bexT B) moxxem BbiOpats 10
croco0amu, Tak Kak y Hac ectb 10 mudp. Mtoro momyyaercs 9x10=90 uucen.

3amaun 7151 CAMOCTOSTEILHOTO PEIICHHUS:

3agaua 1. Y mamsbl 2 s610ka u 3 rpymu. Kaxaplii 1eHs B TeUeHUE 5 THEH MOAPSA] OHA BBLAAET 10
onHoMy GpykTy. CKOIBKUMU CIOCOOaMU 3TO MOKET OBITh cieIaHo?

3anpaua 2. [Ipeanpustre MOXET MPEJOCTaBUTH pabOTy MO OJHON CHEIUATBLHOCTH 4 KEHIIMHAMH, TI0
Ipyroil - 6 MyX4uHaM, 110 TpeThell - 3 paboTHMKAaM He3aBUCUMO OT noja. CKoJbKUMHU crioco0aMu
MO>KHO 3aII0JIHUTh BAaKaHTHBIE MECTa, €CIIM UMEIOTCs 14 peTeHIeHTOB: 6 )KEHIIUH U 8 MY>KUUH?
3anaua 3. B maccaxxupckom noesnie 9 BaronoB. CKOJBKUME CIIOCOOAMU MOKHO PacCauTh B IMOE3/1E
4 yenoBeka, MPH YCIOBUH, UTO BCE OHH JIOJKHBI €XaTh B Pa3IMYHBIX BaroHax?

3agaua 4. B rpymnme 9 yenoek. CKoJIbKO MOKHO 00pa30BaTh Pa3HbIX MOATPYII HPU YCIOBUH, YTO
B MTOATPYIIY BXOJIUT HE MEHee 2 YeloBeK?

3agaua 5. ['pynny u3 20 CTYyJeHTOB HYXKHO pa3feNuTh Ha 3 Opurajbl, IpUYeM B MEPBYIO Opuramy
JTOJKHBI BXOJHUTH 3 4eJIOBEKa, BO BTOPYIO — 5 U B TpeThi0 — 12. CKOIBKUMH CITIOCOOAMHU 3TO MOKHO
C/IeNaTh.

3anpaua 6. J[n1s1 yuactus B komaHze TpeHep oTOupaeT S ManbuukoB U3 10. CKOIbKUMHU CITIOCOOaMU OH
MOXKET CpOPMUPOBATH KOMAH]TY, €CJIM 2 ONPEACIICHHBIX MaJIbUMKa JOHKHBI BOUTH B KOMaHTy?
3agaua 7. B miaxmMaTHOM TypHUpPE MPUHUMANIH y4acThe 15 MmaxmMaTucToB, IpUYEM Kax bl U3 HUX
CBITPAJl TOJIBKO OJHY MApTHUIO C KKIBIM U3 OCTaIbHBIX. CKOIBKO BCEro MapTUil ObLIO CHITPAHO B
3TOM TypHUpe?

3agaua 8. CkonbKO pa3ianyuHbIX ApoOel MOKHO COCTaBUTh U3 uncen 3, 5, 7, 11, 13, 17 Tak, 4roObI B
KOKIYI0 Ipo0b BXOIMIN 2 pa3inuuHbIX uncia? CKONbKO cpeid HUX OyJeT MpaBUIbHBIX ApoOei?
3agaua 9. CkoIbKO CJI0B MOXKHO TIOJTyYUTh, NTepecTaBiisis OykBol B ciose ['opa u UHcTuTyT?
3anpaua 10. Kakux gucen ot 1 g0 1 000 000 GombIrie: TeX, B 3aITUCH KOTOPBIX BCTPEUYACTCS €AMHUIIA,
WJTU T€X, B KOTOPBIX OHA HE BCTpeYaeTCs?

INNPAKTUYECKAS PABOTA Ne 87
Ha3Banue npakTuyeckoi padoTbl: Buinonnenue onepayuii HA0 CIy4auHbIMU COObIMUAMU.

Heab padoThl: 3aKpenuTh HABBIKK BHIMIOJIHEHUS OTIEpaIliii Hal CIIy9aiiHBIMU COOBITHUSMU.

Pe3yabTarsi:

Dopmupyemvie 3n1emenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):

— TIK 1.3. IIpoBoguth u oOpabaThiBaTh pe3ynbTaThl HUCHBITAHUH CHCTEM OTOIUICHUS,
BOJOCHAOKEHUSI, KaHATM3AIMH U BOJAOCTOKOB IPHU HCIIBITAHHSIX

memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,

MPK 11, MPP 02, MPP 09.
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npeomemnsie’. 11P6 07, ITP6 08, [TPy 02, ITPy 03, I1Py 04, I1Py 12, I1Py 13, I1Py 18.
3HAHMA: IOHATHE CIYYalHOTO COOBITUS M OTIEpalMii Hal CITyYailHBIMH COOBITHSMHU.
YMeHHsI: BBIITOJTHEHHUE ONIEpaLnii HaJ| CTyYalHBIMUA COOBITHUSIMH.
Xopn padoThl:
W3yuenne KaxIoro SIBJICHUSA B MOpsAIAKE HAOMIONEHHUS WM TPOU3BOJACTBA OIBITA CBA3AHO C
OCYILECTBJICHMEM HEKOTOPOro KOMIUIEKCA YCJIOBHM (MchbITaHuil). Beskuil pe3ynbTar wim MCXo[
UCIIBITAHUS Ha3bIBACTCS COObIMUEM.
Ecnu coOblTHE NPH 331aHHBIX YCIOBUSAX MOXKET IPOU30UTH HIIM HE MPOU30HTH, TO OHO Ha3bIBAETCS
CYVUAUHBIM.
B tom cnygae, korga coObITHE TOHKHO HEIPEMEHHO MPOU30UTH, €T0 HA3bIBAIOT 0OCMOBEPHbIM, A B
TOM CIIy4yae, KOTJa OHO 3aBEI0MO HE MOKET POU30MTH, HEBO3MONCHBIM.
CoOBbITHSI HA3BIBAIOTCS HECOBMECMHbBIMU, €CITA KAXKBIN pa3 BOZMOKHO MOSIBJICHHUE TOJIBKO OJTHOTO U3
HuX. CoOBbITUSI HA3BIBAIOTCSI COBMECHHbIMU, €CIIA B IAHHBIX YCJIOBMSIX HOSIBIIEHUE OJTHOTO U3 3TUX
COOBITHI HE UCKIIIOYAET MOSBICHHUE APYTOro MPHU TOM K€ UCIIBITAaHUH.
CoObITHSI HA3BIBAIOTCS NPOMUBONONONCHLIMU, €CIU B YCIOBUAX HWCHBITAaHUS OHHU, SIBIISSACH
€IMHCTBEHHBIMH €T0 UCX0JaMH, HECOBMECTHBI.
Cymmoii aByx coObiTuid A 1 B (0o6o3nauaetcst A+B) Ha3bpiBaeTcs COOBITHE, COCTOSIIEE U3 BCEX
UCXOJI0B, BXOAAIUX JnOo B A, 1ubo B B . [lpyrumu cinoBamu, noa A+B noHUMaroT cieayrouiee
COOBITHE: TIPOU30ILIO WK COObITHE A, MK cOOBITHE B, MO0 OHM MPOU30LLIA OJTHOBPEMEHHO, T.€.
MIPOU30IIO XOTsI ObI OHO M3 cOObITHI A Wi B.
[IpousBenenueM aByx coopiTuil A u B (0603HauaeTcst AB) Ha3bIBaeTCsl COOBITHE, COCTOSIILIEE U3 TEX
HCXO0/I0B, KOTOpbIE BXOAAT Kak B A, Tak U B B. WnbiMu crnoBamu, AB o3Hagaer coObITHE, IpU
KOTOpOM cOoObITHS A ¥ B HacTynaroT olHOBpEMEHHO.

A+B ARB

3ananue 17151 CAMOCTOSITE/ILHOTO PellleHus :

[Tycts A, B, C — Tpu ipou3BONIBHBIX cOOBITHSI. HaliTh BhIpaXkeHUs AJ1s1 COOBITUH, COCTOSIIINX B TOM,
yro u3 A, B, C:

. [Iponzonuio Toapko A.

. [Ipouzonuio A u B, Ho C He mpou3zomnuio.

. Bce Tpu coOBITHS TPOU3OIILTH.

. [Ipown3somino, mo kpaiiHeit Mepe, OAHO U3 COOBITHIA.
. [Ipousomnunu, mo kpaitHei Mepe, 1Ba COOBITHS.

. ITpoun301110 OTHO U TOJIBKO OHO COOBITHE.

. [Ipon3onuin 1Ba ¥ TOIBKO J1Ba COOBITHSI.

. Hu oHO coOpITHE HE MPOM301ILIO.

O 00 1 N Ui A W N —

. [Iponzonuio He Oosiee IByX COOBITHH.

INPAKTUYECKAS PABOTA Ne 88
Ha3Banue npakTu4eckoi padoTbl: Boiuucienue 6eposmHocmeti C NOMOUbIO Meopembl CLONCEHUSL.

Ieap padoThl: 3aKpenUTh HABBIKM BBIUNCIIEHHS BEPOSTHOCTEN € TOMOLIBIO TEOPEMBI CIIOKEHHUS.

Pe3yabrarhi:
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Dopmupyemuie Inemenmut INK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— IIK 1.3. TIlpoBoguts u o00pabaTpiBaTh pe3yiabTaThl HMCIBITAHUA CHUCTEM OTOIUICHHS,
BOJIOCHAOKEHUS, KaHAIM3AIMHU U BOJAOCTOKOB IPH UCTIBITAHUSIX
memanpeomemnsie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnuie: 11PG 07, I1P6 08, ITPy 02, [Py 03, ITPy 04, I1Py 12, ITPy 13, [1Py 18.
3HAHMSA:
— TIOHSTHE COBMECTHBIX U HECOBMECTHOCTU COOBITHIA;
— Teopema CII0KEHHS BEPOSITHOCTEH.
YMEHHS: BbIUYMCICHUE BEPOSITHOCTEN € TOMOILBIO TEOPEMBI CIIOKEHUSI BEPOSITHOCTEM.
Xox padoThI:
Beposamnocmv necoemecmuvix cobvimuii
BeposiTHOCTB MOSIBIIEHUS! OJJHOTO U3 HECKOJIBKUX ITONAPHO HECOBMECTHBIX COOBITUM paBHA CyMMeE
BEPOSITHOCTEH 3TUX coObITUi: P(A+B)=P(A4)+P(B).
[Ipumep 1.
B siuke B cinyyaiiHOM nopsijike pasiioxkeHsl 20 neraneil, npuyeM MATh U3 HUX CTaHJapTHBIE.
PaGounii 6epet Haynauy Tpu netanu. HaliTi BeposiTHOCTB TOTO, UTO, 110 KpaifHei Mepe, 0/iHa U3
B3STBIX JICTAJICH OKaXKETCs CTaHAApTHOM (COObITHE A).
Pemenue:
OYEBHUIHO, YTO, [10 KpAHEN Mepe, OJIHA U3 B3STHIX JETaJel OKAXKETCS CTaHIAPTHOM, €CIIN
IIPOU30MIET JH000€ U3 TPEX HECOBMECTHBIX COOBITUI: B — 0/1Ha J€Talb CTaHIapTHAs, JBE
HecTa”aapTHble; C — JIBE A€Talu CTaHJapTHbIE, O/IHA HECTaHAapTHasl; /[ — Tpu AeTanu
CTaHJIapTHBHIE.
T.o0., coObITHE A MOXKHO MPEICTaBUTh B BUJE CYMMBI 3THX TpeX coObITHil: A=B+C+/].
Torna P(4)=P(B)+P(C)+P(/]).
Brruncnum BEposSTHOCTD KaXKIOTO COOBITHS:
C.-C{ 5-15.14 35
c:i 112 76
cZ-C,, 5-4.151.2.3 5

P(C): 53 = = —
cd 1.2.1.20-19-18 38

c? 5.4.3.1-2-3 1
P(Q)=—= =—
C} 1.2-3.20-19-18 114

P(B) =

Hrak,
P(A) = 35 5 1 137 137 0601
76 38 114 228

Beposimnocmu coemecmuuix cobwvimuii

BeposTHOCTE MOSIBIIEHUS XOTS OBI OJTHOTO M3 JIBYX COBMECTHBIX COOBITHIA paBHA CyMMe

BEPOATHOCTEH ITUX COOBITHII 0€3 BEPOITHOCTH UX COBMECTHOTO MOSBICHUS:
P(A+B)=P(A)+P(B)-P(AB)

ITpumep 2.

HaiiTi BeposiTHOCTH TOTO, YTO HayJaqy B3STOE JIBY3HAYHOE YHCIIO OKAXKETCS KPATHBIM JTHOO0 3,

160 5, b0 TOMY U APYroMy OJTHOBPEMEHHO?

Pewenne:
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nycTh A — yucio kpatHo 3, B —yucio kpatHo 5. Beero umeercs 90 ney3Haunbix uncen: 10, 11, ...,
98, 99. U3 Hux 30 — xpaTHble 3, 18 — kpaTHbIE 5 U IIECTh YMCET OJJHOBPEMEHHO KpaTHbI U 3 U 5,

MOATOMY:
P(A):ﬁzl, P(B)zﬁzl, p(AB)zizi
90 3 90 5 90 15
T.x. A u B coBMecTHBIE COOBITHS, TO 1O GOPMYJIE UMEEM:
Pay=2+1_L T _a67
35 15 15 ,

3aoanus 013 camocmoamenbHo20 peuleHus:

Pemmre 3anaun, UCI0NIb3ysl TEOPEMBI CIIOKEHMSI, YMHOKEHUS BEPOATHOCTEH:

1) B nepBoii ypue HaxozasTces 10 6enbix 1 4 yepHbIX 1apoB, a BO BTOPOM 5 O€bIX U 9 4epHBIX
mapoB. U3 kaxao0ii ypHbI BEIHYIHU 110 11apy. KakoBa BEpOsSTHOCTH TOTO, UTO 00a I1apa OKaxXyTcs
YepHbIMU?

2) Tpoe yyamuxcs Ha SK3aMeHe He3aBUCUMO JPYT OT Apyra pemiaiT OJHY U Ty JKe 3a1auy.
BepositHocTH ee pemienus 3tumu ydamumucs pasusl 0,8, 0,7 u 0,6 coorBercTBeHHOo. Haiinure
BEPOATHOCTH TOTO, UTO XOTs OBl OJIMH y4aIlIUNCS PEIIUT 3aa4y.

3) Dkcnenuuus U34aTeNIbCTBA OTIIPABUIIA Fa3€Thl B TPU IIOYTOBBIX OTENEeHUs. BepoaTHOCTD
CBOCBPEMEHHOM JIOCTABKU Ta3eT B mepBoe otaenenue pasHa 0,95, Bo Bropoe — 0,9, B Tpethe — 0,8.
Haiitu BepOsSTHOCTD CIEIYIONINX COOBITHIA:

a) TOJIbKO OJIHO OTAEJICHUE MOJIYUYHUT ra3eThl BOBPEMS;

0) XOTs1 OBl OJTHO OT/AETICHHUE MOIYYUT Ta3eThl C OMO3JaHHEM.

4) BeposTHOCTb XOTs ObI OIHOTO MOTNAJJaHN B 1IeJIb P YeThIpeX BbIcTpenax pasHa 0,9984. Haiitu
BEPOATHOCTH IONIAJAHNS B LIENb IIPU OJJTHOM BBICTpEJIE.

IMPAKTUYECKAS PABOTA Ne 89
Ha3zBanue npakruyeckoi padoTbl: Buluucienue 6eposimHocmeli ¢ NOMOWbBIO Meopembl
VMHOJICEHUS.
Heanb padoThl: 3aKpenuTh HaBbIKU BBIYMCIEHUS BEPOATHOCTEN C TOMOIIbIO TEOPEMBI YMHOKEHHUS.
PesyabTarnl:

@Dopmupyemvie 3nemenmot IIK (npoghpeccuonanvno opuenmuposannoe cooepircanue):
— IIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yJlbTaThl HCHOBITAHUNW CHCTEM OTOIUICHHS,
BOJIOCHA0KEHUS, KaHAIM3AIMKU U BOJAOCTOKOB NP UCTIBITAHUSIX
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnuie: 11PG 07, I1P6 08, ITPy 02, TPy 03, ITPy 04, ITPy 12, ITPy 13, [1Py 18.
3HAHMSA:
— TIOHSTHE HE3aBUCUMOCTHU COOBITHIA;
— TeopeMa YMHOKEHUS BEPOSITHOCTEM.
YMEHHSI: BBIYMCIIEHHUE BEPOATHOCTEN C TIOMOIIBIO TEOPEMbI YMHOKEHHUSI BEPOSITHOCTEH.
Xon paborhr:
Cobvimue B Ha3bIBAIOT He3a8UCUMbIM Om cobbimus A, €Ciii TosBICHUE COOBITUSI A HE M3MEHSET
BEPOSITHOCTH COOBITUS B, T. €. €CIIM YCIIOBHAs BEPOSITHOCTb COOBITHS B paBHa ero 0e3yclOBHOU
BEPOSTHOCTH:
Pa(B) = P(B).
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Htak, eciu coObiTHEe B He 3aBUCHUT OT COOBITHA A, TO cOOBITHE A HE 3aBHCHT OT COOBITHS B; 3TO
03HAYAET, UTO CBOUCMBO HE3ABUCUMOCTIU COOLIMULL 83AUMHO.

J1J1s He3aBHCUMBIX COOBITHI TeopeMa YMHOKCHHSI UMEET BUJ:

P (4B) =P (4)-P (B),

T. €. BEPOSITHOCTh COBMECTHOTO IOSIBICHHS JBYX HE3aBUCHUMBIX COOBITHI paBHA MPOU3BEICHUIO
BEpPOSITHOCTEH 3THX COOBITHH.

JIBa cOOBITHS HA3BIBAIOT HE3ABUCUMbIMU, ECITH BEPOSTHOCTh UX COBMEILEHUS paBHA IPOU3BEICHUIO
BEPOATHOCTEH STUX COOBITHIL; B IPOTUBHOM Cllydyae COOBITHS Ha3bIBAIOT 3A6UCUMBLMU.

Ha mpakTuke 0 HE3aBUCHMOCTH COOBITUH 3aKIIIOUAIOT 110 CMBICTY 3aayu. Hanpumep, BepoaTHOCTH
MOPAKEHUSI TSI KaXKJIbIM U3 JIBYX OPYAHI HE 3aBUCAT OT TOTO, MOPA3UIIO JIU LIETb IPYroe Opyaue,
MO3TOMY COOBITHSI «IIEPBOE OpPYAHE IMOPA3WIO IEIb» H «BTOPOEC OPYAHE IMOPA3UIO IIEIb»
HE3aBUCHMBI.

Heckonvko cobbimuii Ha3bIBAIOT HONAPHO HE3ABUCUMbBIMU, €CIIA KaXKbIE JBA U3 HUX HE3aBHCHUMBI.
Hamnpumep, cobbitus A4, B, C nmomapHo HE3aBUCUMBI, €CJIH He3aBUCUMBI COObITU A U B, Au C, B n
C.

[Tpumep 1.

[Tyctb B ypHE uMeeTcs 4 mapa, OKpalieHHbIC: OJIMH — B KPACHBIH 1BET (A), O1UH — B CHHUH 1BET (B),
onuH — B uepHbIil 1BeT (C) 1 oauH — BO Bce 3TH Tpu 11BeTa (ABC). UeMy paBHA BEpPOATHOCTH TOTO,
YTO U3BJICUEHHBIN U3 YPHBI IIap UMEET KPAaCHBINA 1IBET?

Pemenue:

T.K. U3 YEThIPEX IIAPOB J[Ba UMEIOT KPacHbIH 1BeT, TO P(A4)=2/4=1/2.

Paccyxnas ananorudno, Haiinem P(B)=1/2, P(C)=1/2.

JlomycTuM Temnepsb, 4TO B3SATHIN [Iap UMEET CHHUH L[BET, T. €. COOBITHE B ye npousonuio. U3menurcs
JI1 BEPOATHOCTD TOTO, YTO U3BJICUEHHBIH 1Iap UMEET KPACHBIH LIBET, T. €. K3MEHUTCSA JIM BEPOSITHOCTh
coObITus A?

W3 nByx mapoB, UMEIOLIMX CUHUW I[BET, OJUH LIap UMEET U KPACHBIN LIBET, IO3TOMY BEPOSITHOCTD
coObiTua A mno-mpexxHeMmy paBHa 1/2. [Ipyrumu cioBamH, YCIOBHAasi BEPOSTHOCTb COOBITHS A,
BBIYHMCIICHHAS B MPEIOJIOKEHUH, YTO HACTYIHIIO COOBITHE B, paBHa ero 0€3yClIOBHON BEPOSATHOCTH.
CnenoBatenbHO, COOBITHA A U B HE3aBUCUMEL.

AHanoOruyHO MpHUAEM K BbIBOAY, uTo coObITHs A 1 C, B u C He3zaBucumsel. Utak, coowitust A, Bu C
MONApPHO HE3aBUCUMBI.

HezaBucumebl 1 3TH cOOBITHS B COBOKYMHOCTH? OKa3bIBAETCsI, HET.

JIeNCTBUTENBHO, IIYCTh W3BJICYCHHBIM IIap MMEET JBa LIBETA, HAI[PUMEP CHUHMUN U 4epHbId. Uemy
paBHA BEPOATHOCTb TOT'O, UTO ATOT IIap UMEET U KpacHbIM 1BeT? JIUIIb O/IMH 11ap OKpalieH BO BCE
TPH 1[BETA, TTIOITOMY B3SITHIN IIAp UMEET U KPACHBIN IBET.

T.o., nomycTtus, 4to coObITHA B 1 C IPOU3OIILIH, MPUXOJIUM K BBIBOZY, UTO COOBITHE A 00s13aTETHLHO
HacTynuT. Ce10BaTenbHO, 3TO COOBITHE JOCTOBEPHOE M BEPOATHOCTD €r0 PaBHA €UHUIIC.
Jlpyrumu cioBamu, yciioBHas BeposTHOCTh Pgc (A)=1 coObiTusi 4 He paBHa ero 0e3yCIIOBHOM
BeposiTHOCTH P(A4)=1/2. tak, momapHO He3aBUCUMBIE COOBITHS A, B, C He ABJISIFOTCS HE3aBUCUMBIMU
B COBOKYITHOCTH.

BepO}ZmHocmb COBMECMHO20 NOABJTIEHUA HECKOTbKUX C06blm1/l12, HE3ABUCUMBIX 6 COBOKYNHOCMU,
DPa6HA NPOU3EEOEHUIO 6ePOAMHOCMEL IMUX COObIMULL
P(A143 ... An) = P(A1) P(A2)-...-P(A4n).

[Tpumep 2.
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Haiiti BepOsSTHOCTH COBMECTHOTO MOSIBJICHHUS repOa Mpu 0JTHOM OPOCaHUH JIBYX MOHET.
Pewenue:

BEPOSATHOCTh MOSIBJICHUS repOa rnepBoil MOHEThI (coObiTue A): P(A4)=1/2.

BepositHOCTh MosiBIIeHUs repba BTOpoit MoHETHI (coObiTHE B): P(B)=1/2.

CoObiTust A 1 B HE3aBUCUMBbIE, T03TOMY HCKOMasi BEPOSTHOCTH 110 TEOpEME YMHOXKCHHUS PaBHA:
P(4B)=P(A4)-P(B)=1/2-1/2=1/4.

[Tpumep 3.

Nmeercs 3 siuuka, conepskamux o 10 geraneid. B nepBom sinuke 8, BO BTOpOM 7 U B TpeTheM 9
CTaHAAPTHBIX JeTased. M3 kaknooro smuka Haynadyy BBIHUMAKOT IO OJHOW neranu. Haiitu
BEPOATHOCTb TOT'O, UTO BCE TPU BBIHYTHIE I€TAIM OKAXYTCs CTAaHAAPTHBIMU.

Pewenue:

BEPOSITHOCTH TOTO, YTO M3 MEPBOTO SIIMKA BHIHYTA CTaHAapTHAs JeTallb (COObITHE A):
P(A)=8/10=0,8.

BeposiTHOCTB TOTO, YTO M3 BTOPOT'O SIIMKA BIHYTA CTAHIAPTHAS 1eTajb (COObITHE B):
P(B)=7/10=0,7.

BeposiTHOCTB TOTO, YTO M3 TPETHETO SIIUKA BEIHYTA CTaHIapTHAs aeTaib (coobitue C):
P(C)=9/10=0,9.

Tak xak coOwiTust 4, B u C HE3aBUCUMBIE B COBOKYITHOCTH, TO UCKOMAasi BEPOSATHOCTD (110 TeOpeme
YMHOXXCHHS1) paBHA:

P(4BC)=P(A4)-P(B)-P(C)=0,8-0,7-0,9=0,504.

3aoanusn 0na camocmoamenbHo20 peuienus:

Pemmre 3anaun:

1) BeposiTHOCTB TOTO, YTO B Mara3uHe OyJeT MpojiaHa mapa Myxckoil 00yBu 44-ro pazMepa, paBHa
0,12; 45-ro — 0,04; 46-ro u 6onbmiero — 0,01. Haiitu BepoATHOCTH TOTO, YTO OyAeT MpojaaHa mapa
MY’KCKOI 00yBH He MeHblIe 44-ro pa3mepa.

2) Ilpu ycnoBusax 3amayu 1 HallTU BEPOSTHOCTH TOTO, YTO OUEPETHON OyAeT mpojaaHa mapa o0yBu
MeHblie 44-ro pazmepa.

3) B sAmmke HaxomATCS S5 pe3lOB: JBa WM3HOMICHHBIX W TPU HOBBIX. llpom3Bomutcs 1Ba
MOCJIe/IOBATENbHBIX HM3BJIEUEHHUs pe3loB. ONpeaenuTb YCIOBHYIO BEpOSTHOCTh TOSBJICHHUS
M3HOILIEHHOT'O pe3lia MPU BTOPOM M3BJICUEHUU MPH YCIOBHH, YTO U3BJIICUECHHBIN B MEPBBII pa3 pe3er
B SIIIIMK HE BO3BPAIIIAETCS.

4) B ypHe HaxoaaTcs 5 6€mbIX mapoB, 4 yepHbIX U 3 cuHuX. KaXkaoe ncnbsiTaHue COCTOUT B TOM, YTO
HayJauy U3BJIEKAIOT OJMH IIap, HE BO3Bpalas ero B ypHy. HaiiTu BepoOSTHOCTH TOrO, 4TO MpHU
MIEPBOM MCTIBITAHUM MOABUTCA Oeiblil map (codbiTue A), pu BTOPOM - YepHBIH (coObiTHE B) U IpH
TpethbeM — cunuii (coobrtue C).

IMPAKTUYECKAS PABOTA Ne 90
Ha3Banue npaktuyeckoii padorbi: CocmasieHue 3aKoHa pacnpeodenenus OUCKPEemHOU Cy4atiHOU
BENUUUHDL U BbIUUCTICHUE ee YUCTIO8bIX XAPAKMEPUCUK.

Ienawb padorbl: HayunThcs cocTaBisaTh 3akoH pacupenenenus [1CB.
Pe3yabTarhi:

Dopmupyemuie Inemenmut INK (npogpeccuonanvro opuenmuposannoe cooepicanue):
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— IIK 1.3. IlpoBomuth u oOpaOaTbiBaTh pE3ylbTaThl HCIBITAHUN CHUCTEM OTOIUICHUS,
BOJIOCHAOKEHUS, KaHAIM3AIMHU U BOJAOCTOKOB IPHU UCTIBITAHUSIX
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.
npeomemnuie: 11PG 07, I1P6 08, ITPy 02, [Py 03, ITPy 04, I1Py 12, ITPy 13, [1Py 18.
3HAHUSA:
— Ilonstue JJCB u e€ psina pacnpenesieHus;
— Yucnossie xapakrepuctuku JICB.
YMEHHs:

— Cocrasnenue psga pacnpenenenus ICB;

— Briuucnenue uncnoBsix xapakrepuctuk JICB.
Xon padorhl:
CnyuaitHoe cOOBITHE MOXET COCTOSITh, B YACTHOCTH, B IOSIBJICHUH HEKOTOPOTO 4MCJIa, 3HAUYECHUE
KOTOPOT'0 HE MOXKET ObITh OJTHO3HAYHO ONPE/EIIEHO YCIOBUSAMH €r0 BO3SHUKHOBEHME. Takue coObITHs
HA3BIBAIOT CIIYYaHBIMU BEJIMYMHAMH. B 3TOil TpakTOBKE MBI COXpaHsieM KJIACCHYECKUU MOAXOJ K
MOHATHIO CITy4aiiHOTO coObITHs. OTHAaKO TpeOOBaHUE KOPPEKTHOCTH B TOCTPOSHUU MAaTEMaTHUECKUX
TEOpUH 3aCTaBJISET HAC BHOBb OOPATUTHCA K aKCHOMAaTHYECKOMY MOAXO0/Y, COXPaHUB KIIACCUYECKHE
MOJIETIM B KQ4e€CTBE HATJISIHBIX 00pa3ioB U3 chephl MPAKTUUECKUX MPUTOKEHHI.
MareMaTHueCKH KOPPEKTHO OIIPEIEIUTh CIITyYaiiHyI0 BEJTMUMHY KaK YUCIOBYIO (YHKIUIO, 3aJaHHYIO
B [IPOCTPAHCTBE AIEMEHTAPHBIX COOBITUH.
[IpenmonoxuM BHAYaie, 4YTO MPOCTPAHCTBO DIIEMEHTAPHBIX COOBITUH SBISETCS KOHEYHBIM
MHOkeCTBOM. COOTBETCTBYIOILYIO €MY CIIYYaillHYIO0 BEJIMYHUHY Ha3bIBAIOT JUCKPETHON: OHA MOKET
IPUHUMATD JIMIIb KOHEYHOE YUCIIO 3HAYeHUH, KaXJIOMY U3 KOTOPBIX MOXKET OBbITh CONOCTaBJIEHA
BEPOATHOCTH €T0 NOSIBICHUA B ONbITE. [[09TOMY AMCKpETHBIE CllydaliHbIE BEJIMUNHBI MOXKHO 3a1aTh
Tabnuiel BUaa:

X X1 X2 R b
P pl p2 e pn
3necy OykBoit X 0oO0O3HaUeHa ciydaifHas BETUYHHA, X1, X2, ..., X, — IIEPEUCHb BCEX €€ BO3MOKHBIX

3HA4YEHHM, a Pi,..., P — COOTBETCTBYIOIINE UM BEPOSTHOCTH. Takyro TaOIMIy HA3BIBAIOT 3aKOHOM
pacrnpeeneHns AMCKPETHOM CITy4YalHOW BEJIMYHHBI.

CooObiTus X=xi, (I=1, 2, ,3, ..., N) ABIAIOTCS HECOBMECTHBIMH U €IMHCTBEHHO BO3MOXKHBIMH, T. €. OHU
00pa3ylT MOJIHYI cucTeMy coObiThil. [loaToMy cyMma uX BepOSTHOCTEH paBHA €IUHUIE:
pitpatpst.. . Apa=L1.

[Tpumep.
PaswirpeiBatoTcs 1B€ BEIM CTOMMOCTBIO 1O 5 py0. W oiHA Bemb cTOUMOCTEIO 30 py0. CocTaBuTh
3aKOH paclpeesieHus] BRIUTPBIIIEH Il yeloBeKa, KynuBIiero oauH ouier usz 50.
Pemenne:
MCKOMasl CilydaifHasi BeTMUrHA X MPeCTaBIseT cO00M BHIMTPHIII U MOXKET MPUHUMATh 3HadeHus: 0,
5, 30 py©. IlepBomy pe3ynbTary OiaronpusTcTByeT 47 ciiydaeB, BTOPOMY pe3ylbTaTy — 2 ciydas U
TpeTbeMy — | ciyuaii. HaiiieM ux BEposITHOCTH:
P(x1)=47/50=0,94,
P(x2)=2/50=0,04;
P(x3)=1/50=0,02.
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Torma 3akoH pacnpeaesieHus CIy4ailHON BETMYUHbI UMEET BU/I:

Xi 0

5 30

Pi 0,94

0,04 0,02

B kadectBe npoBepku Haitaem p1+p2+p3=0,94+0,04+0,02=1.

33}13]—[1/151 AJIS CAMOCTOAITECJILHOI'O PCILICHUA

1 BapuanT
1) IloctpouTh MHOTOYTOJBHHUK (IIOJIMUTOH)

2 BapuaHT
1) IlocTpouTh MHOTOYrOJbHUK (IIOJIUTOH)

pacnpeneneHuss  JUCKPETHOM  CIydailHOM | paclpenesieHusi JUCKPETHOH  CIydailHOM
BEJIMYUHBI X, 3aJlaHHOM 3aKOHOM | BEJTUYMHBI X, 3aJlaHHOM 3aKOHOM
pacnpeeneHus: pacnpeeneHus:

X 2 4 5 6 X 10 | 15 | 20

p 03 (01 |02 |04 p 0,1 10,7 |02

2) Crpenok pgemaeT IO MHUIIEHU TPHU
BhICTpETa. BeposTHOCTH
MUILIEHb MIPHU KaXJOM BbIcTpenie paBHa 0,3.

nonagaHusd B

2) CocraBuTh TaOIUIly pacrpeneiIeHus
BEPOSITHOCTEH CIy4allHOrO 4YMCIa OYKOB,
BBINABLIET0 Ha BEPXHEH I'paHU UTPaIbHOIO

[Toctpouts psn pacmpenencHUs 4Yucia | KyOMKa Mpy OJTHOM MOAOpachIBaHUU.
omaJgaHuil.
3 BapuaHT 4 BapuaHT

1) ITocTpouTh MHOTOYTOJBHUK (IIOJUIOH)

1) ITocTpouTh MHOTOYTOJBHHUK (IIOJIUTOH)

pacmpeneneHuss  IUCKPETHOM  CIy4YaWHOM | pacHpeiesieHUs JIUCKPETHOW — CIy4YalHOHN
BEJINYNHBI X, 3aJaHHOU 3aKOHOM | BEJIMYHUHEI X, 3aJJaHHOU 3aKOHOM
pacrpeneseHus: pacrpeaeseHus:

X 10 | 20 | 30 | 40 X 5 104| 15 | 20

P 03 (01 |02 |04 )% 01 (03 |02 |04

2) UrpanpHyl0 KOCTh OpOCAIOT JBaXKIbI.
Crnyuaitnas BennuuHa X — CyMMa OYKOB IPU
oboux MoI0pachIBaHUSX. CocTaBuThH
TaOJHILY pacTpeie]ICHNs BEPOSITHOCTEM.

2) B xopoOke HaxonsaTcs 7 KapaHjalei, u3
KOTOpbIX 4 — KpacHble. Haynauy Gepyt Tpu
kapannama. Kakoil 3akoH pacrpenencHus
UMeEET ClIy4alHas BEJIMYMHA, O3HA4daromas

YHCIIO U3BJICYEHHBIX KPACHBIX KapaHAIIei?

HPAKTHYECKAS PABOTA Ne 91

Ha3Banue mnpakTH4eckoii padoTbl: PeuieHue npaxmuyeckux 3a0aiy Ha 00pabOmMKY UUCIO8bIX
OAHHBIX, BbIYUCTEHUE UX XAPAKMEPUCTUK.
Heanb padoThl: 3aKkpenuTh HABBIKA BBIYUCIEHUS YHMCIOBBIX Xapakrtepuctuk JCB mpu pemenun
MPaKTUYECKHX 3a/1ay.
Pe3yabTarsi:
Dopmupyemote 3nemenmut IIK (npogheccuonanvno opuenmuposanmoe cooepircanue):
- K 1.3.

BOJOCHAOKEHUS, KaHAIM3AIMKU U BOJAOCTOKOB IPHU UCTIBITAHUSIX
memanpeomemnwie: MPI1 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 19, MPK 10,
MPK 11, MPP 02, MPP 09.

HpOBO,Z[I/ITB n 06p368.TBIBaTB PE3YyIbTAaThI HUCIBITAaHUN CHCTEM OTOIIJICHHA,
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npeomemmnsie’. 11P6 07, ITP6 08, [TPy 02, TPy 03, I1Py 04, I1Py 12, ITPy 13, ITPy 18.
3HAHMA: HOPMYIBI Ui BBIYUCICHUS MAaTEeMaTHYECKOTO OKUAAHUS, TUCIIEPCHUU, CPEIIHETO
KBaJPaTUYHOTO OTKJIOHEHHUSI IUCKPETHON CIIy4allHOM BEIMYHHBIL;
YMEHHsI: BBIUMCIIATH MaT€MaTHYECKOE OKHUJAHUE, TUCIEPCUI0, CpElHEe KBaIpaTUYHOE
OTKJIOHCHUE TUCKPETHOU CIIy4YalHON BEIUYMHBI.
Xox pabdoThI:
CityyaiiHble BETMUYMHBI (JUCKPETHBIE U HEMPEPBIBHBIC) XapaKTePU3YIOTCSI CBOUM 3aKOHOM PAacCIIpe/IeTICHHSI.
3aMeTUM, YTO 3TO HCYEPIIBIBAIOIIAS XAPAaKTEPUCTHKA B TOM CMBICIIE, YTO B 3aKOHE DPAaCIIPEICIICHUS
COZIEPYKUTCS BCSl MH(OPMAITWS O CITy4aiHOM BenmurHe. HUKaKkoi CKoJb YTOTHO CIIOKHOM MaTeMaTHu4eCcKOM
00paboTKOI HAOIFOIAEMBIX 3HAYCHHH CITy4aifHOW BEJTMYMHBI O HEW HEBO3MOYXKHO TTOTYYHThH CBEICHUS, HE
coziepKalliecsl B 3aKOHE pacrpeneneHus. OHaKo 3TOT 3aKOH YacTO HEW3BECTEH M O HEM IPUXOIUTCS
CYJIUTb Ha OCHOBE KaKHX-TO IPUOJIMKEHHBIX OLIEHOK. C Ipyroil CTOPOHBI, JJ11 MHOTUX IPAKTUUYECKUX
3aja4  Takas HWHGQoOpMauus SABIsETcs M30BITOYHOM: JOCTATOYHO 3HAaTh JIMIIb HEKOTOpbIE
KOJIMYECTBEHHBIE XaPAKTEPUCTUKHU 3aKOHA PacIpeieNICHuUs.
[Ipocreiiiied, HO OYEHb BaKHON XAPAKTEPUCTUKON SBIISIETCSI MATEMATUYECKOE OKUJIaHNUE.
[Tyctb, HanpumMep, X - TUCKpETHAs cly4yaiiHas BEJIMYMHA pAaCIpe/eieHa M0 3aKOHY:

X X1 X2 e Xn

P p1 p2 Dn

Torna ee mamemamuueckoe osxcuoanue M(X) onpenensieTcsi paBeHCTBOM

M (X) =x1 p1+ x2 P2+...+ X5 pn.

O6paTI/IM BHUMAHHEC HA TO, YTO XOTA KOHKPCTHBIC 3HAUCHUA BCIMYUHBI X SIBIIAIOTCS CﬂyqaﬁHBIMH,
MaTeMaTudeckoe oxxuganue M(X) cinydailHbIM He SBIISETCS.

[TycTh, HampuMep, UCIIBITAHUE COCTOUT B OpOCAHHM UTpalbHOTO KyOuKa. [TockonbKy BhIMajieHHe
KaXI0W T'paHH paBHOBO3MOXKHO, Pi=1/6. CiemoBarenbHO, MareMaTHUECKOE OXHIAHHE YHCIIa
BBITABIINX OYKOB PAaBHO

MX)=1/6(1+2+3+4+5+6)=21/6=35.

Yuco, 6IM3K0€E K 3TOMY, TOTYYUTCS, €CITH peaTbHO OpocaTh KyOUK MHOTO pa3 M MOJICYUTATh CYyMMY
OYKOB, JICJICHHYIO Ha YHCJIO OPOCKOB.

MareMaTHueckoe OXHAAHUE M cpelHee apu(pMeTHUecKoe CIydalHOM BEIMYMHBI - Ba)KHBIE
XapaKTEePUCTUKUA 3aKOHA paCHpeelIeHHs, HO, 3Has TOJBKO HUX, Mbl HMMEEM €IIe BEChbMa
OJTHOCTOpPOHHEE IpeJcTaBiIeHne o HeM. He sicHo, Hanpumep, Kak BEJIMKH MOTYT ObITh OTKJIOHEHUS
3HAQYEHUM BEJIIMYMHBI OT DJTHUX XApaKTepUCTUK. Benap OAHO M TO K€ 3HAYCHUE CPEIHEro
apu(pMETHYECKOro HaOI0JaeMbIX 3HAYCHUI MOXKET MOJYYUTHCS KaK B CIydae, KOrja Bce 3HaYCHUs
HaXoJsTcs BOJIU3U CPEIHETO, TaK U B CIIydae CKOJIb YTOAHO OOJIBIINX OTKJIOHEHUH OT HETO B CTOPOHY
0O0JIBIINX U MEHBIINX BEIHYHNH.

Jl51s TOrO YTOOBI XapaKTepU30BaTh B CPEIHEM BEIMUYMHBI TAKUX OTKJIOHEHWUH, BBOJAUTCSA €II€ OJIUH
BAKHBIM NTapaMeTp 3aKOHA PACIIPEEIICHUS], HA3bIBAEMbIN JUCIIEPCHEN.

Lucnepcueii (paccesHHEM) IUCKPETHOW CIIydallHOM BEJIMYMHBI Ha3bIBAlOT MAaTE€MaTH4YECKOE
O’KHMJIaHHE KBAJPaTa OTKIOHEHUS CIIy4alHON BEJIMYHUHBI OT €€ MATEMATUYECKOT0 OXKUJAHUS:

D{X) = M[X- M(X)]".

Tak ke Tucrnepcuio MOXKHO BBIYMCIIUTE | 110 (hopmyIe:

D{X) = M(X*)- [M(XY)T’,
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T. €. KaK Pa3HOCTb MAaTEeMaTHYECKOIO OKMIAHWsS KBaJgpaTa 3HAYCHUM CIy4alHOW BEIUYMHBI U
KBaJpara €€ MaTeMaTU4eCKOr0 OXKUIAHU.

Jucniepcuss CyMMBl [BYX HE3aBHUCUMBIX CIy4YaWHBIX BEJIMYHMH PaBHA CyMMeE IUCIEPCUH ITHX
BEJINYUH:

D(X+Y) = D(X) + D(Y).

MHorune CJ'Iy‘l&fIHBIC BCJIIMYMHBI, BCTPCUAIOIIHUECA Ha IPAKTHKE, NUMCIOT pasMCpPHOCTL. HaHpHMep,
BCJIIMYNHBI, KOTOPBIC BCTPECHAIOTCA IIPHU PA3JIMYHBIX U3MEPCHUAX. Torna, €CJIi, CKaXEM, cnyqaﬁHa;I
BCIIMYMHA U3MEPSCTCA B METpax, TO AUCIICPCUA 6yz[eT HMETH Pa3sMEPHOCTH M2. HOBTOMy BBOJUTCA
CIIC OaHA XapaKTCPUCTUKA, HA3bIBACMasa cpedHuM Keadpamuqecmm OMKJIOHEHUeM, 0003HavaeTcs:

o =,/D(X) . ee pa3mMepHOCTh COBIAACT C PA3MEPHOCTHIO CIYYaHHOMN BEJTMYHHBIL.

[Tpumep.

[Tyctb X — 9nciio 04KOB, BBIMAAAIOIIUX MPU OJHOM OpOCAaHUU UrpalibHOI KocTu. Haiitu nucnepcuto
CIIy4aiiHOU BEIUYUHBI X.

Pemenne:

ciy4yaiiHasi BenmuyuHa X — YUCJIO OYKOB MpHHUMAET 3HauyeHus 1, 2, 3, 4, 5, 6. CocrtaBum 3aKkoH €&
pacrpeeneHus:

X |1 2 3 4 5 6
1 1 1 1 1 1
S = = = = =
6 6 6 6 6 6

Torna e€ MaTeMaTHUECKOE OXKHAHUE:
M(X)= 1-1+2-1+3-£+4-£+5~1+6£=3,5.
6 6 6 6 6 6
Haiinem oTkioHeHus 1A X1, X2, ..., X6.
x1°=1-3,5; x29=2-3,5; x3°=3-3,5; x4°=4-3,5; x5°=5-3,5; xs°=6-3,5.

Brrunciaum AUCIICPCUIO:

1 35
D(X) = E((1_3’5)2 +(2-35)*+(3-35)* +(4-35)* +(5-35)* +(6-35)*) = o
3aoanusn 014 camocmoamenbHo20 peueHus:
1 BapuanT 2 BapuaHT
1) Monery nox6pacsiBatot 7 pa3. Haiitu 1) UrpanpHyto KocTh moadpocuiu 5 pas.
MaTEMaTUYECKOE OXKHUIAHNUE, TUCTIEPCUIO Haiitn maTrematnyeckoe 0XHM1aHuE,
quciIa NosBICHUH repoa. JUCIIEPCHUIO YKCIIA HEBBINAEHUS €INHULIBI.
2) Haiitn matemMaTudeckoe 0>kKUJIaHUE U 2) Haiitn maremMaTudeckoe 0>kuJaHUE U
JUCIIEPCHUIO CITy4YalHON BEIUYHHBI, JUCIIEPCUIO CITyYallHON BEJTMYMHBI,
3a/TaHHOU TaOJIMIICH pacrpeae/ieHUs 3aJIaHHON TAOJIUIIeH pacrpeIesIeHuUs:
X 1 {3 4|6 |7 X 2110012
p 01/01(03(040,1 p 01(0,2/03(03|0,1
3 BapuaHT 4 BapuaHT
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1) Haiitu MatemaTuueckoe 0XUIaHUE U
JUCIIEPCHIO CIYYaiHON BEJIMYMHBI,
3aJJaHHOH TaOIUIeH pacipeaesieHus:

X 114 |7 |10]13
p 01(01/03|04|0,1

2) Mouety noabpaceiBaroT 6 pa3. Haiitu

JUCIIEPCHUIO U CpeIHEE KBAApaTUIeCcKoe
OTKJIOHCHHE CIIy4YalHOW BEJIMYUHBI X —
BBIMA/ICHUS «PEIIKI.

1) Haiitu matematrueckoe OxugaHue U
JIACTIEPCUIO CIIyYallHOM BEJIMYHHBI,
3aJJaHHOM TaONMUIeH pacnpeeeCHHs:

X 1112|3415
P 0,15|0,17/0,35(0,21|0,12

2) Mosnety nmoaodpacsiBaroT 5 pa3. Haiitu

JUCIEPCHUIO U CpeHEe KBAAPAaTHIECKOE
OTKJIOHEHHE CITy4alHOU BEJIMYMHBI X —
BBITIaJICHUS Tepoa.

INPAKTHYECKAS PABOTA Ne 92
Ha3zBanue npakTudeckoi padorbi: Onpedenenue KOMIIEKCHO20 Yucia. Beinonnenue onepayuii Hao
KOMNIEKCHbIMU YUCIAMU 8 dNleedpaudeckol ghopme.
Heab padorsi: HayuynuThcs BHINOTHATH JSHCTBUS HAJ KOMIUIEKCHBIMHU YHCIIaMU B alnreOpandeckoi
dhopwme.
PesyabTarsl:
Dopmupyemoie 3n1emenmut IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— ITIK 1.3. IIpoBoguth u oOpabaTeiBaTh pe3ydbTaThl HUCHBITAHUNH CHCTEM OTOIUICHHS,
BOJOCHAOKEHUS, KaHAIHM3AIMHA U BOJAOCTOKOB IPHU UCTIBITAHUSIX
memanpeomemnwie: MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemnuvie: 1Py 11.
3HAHMS:
— IloHsATHE KOMILIEKCHOTO YnCa.
— Omnepanuu HaJ KOMIUIEKCHBIMU YHCIIaMU B anredpandeckoit hopme.
yMeHus: BerunciieHne CyMMbl, pa3HOCTU NMPOU3BENCHHS U YACTHOTO KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme.
Xon padoThlI:
KoMiuieKCHBIMHM YHCJIAMH Ha3bIBAIOTCS YKCIa BUaa a+bi, rae a u b - gelicTBUTEIbHBIC YHCIA, a
YUCIIO |, OTPEIesieMOe PABEHCTBOM 2 = -1, Ha3bIBACTCSI MHUMOM €IMHUIICH, €CITH [T ATUX YHCEIT
TIOHSATHSI PABEHCTBA U JICHCTBUS CIIOKEHUSI U YMHOKECHHSI OMIPEICICHBI CISAYIOIUM 00pa3oM:
1) nBa KOMIUIEKCHBIX YUCIA a, +bji U a,+h,i HA3BIBAIOTCS PAGHLIMU, €CITU a =a, U b =b,;
2) cymmoti NBYX KOMIUICKCHBIX YHCEN a +bi H a,+b,i HAa3bIBACTCS KOMIUICKCHOE YHCIIO
(a; +a, )+ (b, +by )i;
3) npouseedenuem MBYX KOMIUIEKCHBIX YHCEIT a +bji H a,+b,i HA3bIBACTCS KOMIUIEKCHOE YHCIIO
(a,a, —byb, )+(ash, +ayb, )i .
3anuch KOMILJIEKCHOTO YHWCIa B BHJE Z=a+bi Ha3pBaeTrcs anreOpanueckoil ¢gopmoii 3amucu
KOMILJIEKCHOTO YHCIIa.
JleficTBUTENTLHOE YMCIIO & HA3BIBAETCS JICWCTBUTEIHHON YacThIO KOMIUIEKCHOTO Uncia Z =a+bi, a
JCUCTBUTEILHOE YMCIIO D - MHUMOM 4acThio.
KomrmutekcHoe wmcmo a—Dbi  HaspiBaeTCS KOMIUIGKCHO COMPSDKEHHBIM ¢ 9uWcioM a+bi u

obo3Havaercs 7, T.e. Z=a+bi=a—bi.
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KommiekcHbie uncna Buga a+bi 1 —a —bi Ha3bIBalOTCS MPOTHUBOIOJIOKHBIMH.

PaccmarpuBas  6viuumanue W OeneHue KOMIUIEKCHBIX YHCENI KakK JIeWCTBHs, OOpaTHBIC
COOTBCTCTBCHHO CJIO)KCHUKO U yMHO)KeHI/IIO, HonyqaeM HpaBI/IJIa BBIYUTAHUA U ACJICHUA
KOMIIIEKCHBIX YHCEI:

(ay +bi)—(ap +byi) = (3, — ;) + (b, =b, )i ;

a +bi  aa, +bb, + a b —ab, i
a+bi  aZ+b? as +b?

IIpumep 1.

Bowmonunts peifcrsus: 1) (4+2i)+ (1 +5i); 2) (3+5i)—(6+3i).
Pemenue. 1) Ilo npaBuity cioKeHUs! KOMIUICKCHBIX YUCEN MOIY4IUM
(4+2i)+@Q+5)=(4+1)+(2+5)i =5+7i.

2) Ilo nmpaBuiTy BEIYUTAHUS KOMIUICKCHBIX YHCEN HOTYIUM
(3+5i)—(6+3i)=(3-6)+(5-3)i=—3+2i.

IIpumep 2.

Beimonauts geiictsust: 1) 2i-3i;2) (2-3i)2+3i); 3) (5-4i)3+2i).
Pemmenwue. 1) 2i-3i =6i° = —6;

2) (2-3i)2+3i)=4-9i* =4+9=13;

3) o npaBmily yMHOKEHHUS KOMIIIEKCHBIX YHCEII TOIY4IUM
(5—4i)X3+2i)=[5-3-(~4)-2]+i[5-2+3(-4)]=23-2i

MO’KHO IPOU3BECTH YMHOXKEHHE TI0 IPABUITy YMHOKCHUSI MHOTOWICHOB:
(5-4i)3+2i)=15+10i —12i +8=23-2i.

IIpumep 3.

1 1+i 2-3i
Breimonnuts peiicreust: 1) = 2 - - 4 -
a ) 3i )1+| )1—| ) 4 +5i
Pemerre. 1) YMHOXKHUB JeTHUMOE U ICTUTENb Ha | , TOTyIHM
2 2i 2i 2.

3i 3i-i -3 3
2) YMHOXaeM JeIMMOE 1 IEIUTENb Ha MHOXKHUTCIIb, COHp}I)KeHHHﬁ JACIIUTCIIO:
1 1-i 1-i 1-i 1 1.

1+ @+i)-i) 1-i2 2 2 2
T+ (@+i)a+i) 1+2i+i° 2

315 T-i+i) . 1-i2 2

gy 278 _ (2-3i)4-5i) _8-10i-12i+15i° _-7-22i 7 22,
4450 (4+5i)4-5i) 16+25 a4 s

IIpumep 4.

Berancnuth (1+ i)8 .

Pemenne. Mcnonssys coorsomenne (1+i) = 2i, nonyunm (1+i)f = [(1+ i)z]4 =(2i)* =16i* =16.
3agaHusA 1J151 CAMOCTOATEILHOH PadoThI

1. Bemonnure paeifctBus: 1) (3+i)+(-3-8i); 2) (5-4i)+(7+4i); 3) (-6+2i)+(-6-2i); 4)
(0,2+0,1)+(08-11i); 5) (2—-3i)+(5+6i)+(~3—4i); 6) (1—i)—(7—3i)—-(2+i)+(6—-2i).
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2. Boramemure: 1) i® 4% 420 4i% 154 2) i+i2 +i% +i% +i%; 3) i+ it 4%+ +i%; 4) i.i%.i%.i4; 5) L —+—
i°

1 1 1
ERERES

3. Bemonnure neictBus: 1) —iJ5-4iv5; 2) (5-3i)-2i; 3) (3+4i)(3-4i); 4) (5+3iY2-5i); 5) (-2—i)1+i)

; 6) 4+2i+(-1+6iX6-i); 7) (3—2i)\5+4i)-7i+1; 8) (g_éj(%Jrg ) 6) (0,2-03i)0,5+0,4i).

4. Brimonaure neictus: 1

. 1- 3-2i . (1-2i)2+i). 2+3i
3) F 4 1+3i ) 3-2i ° @+iY2-2)’

(3+2i)2-i) - g) axbi. g (a+b|)(b+a|) - 10) J5 +i +11) 1281 4i+1. 99y a+bi_a-bi
(2+3|)(1+|) a—bi b-a 552 i—2 31 a—bi a+bi

5. Pa3noxuTe Ha KOMIUIEKCHBIE MHOXKHTENU: 1) m?+n?; 2) 4m?+9n?; 3) 2 _+_, 4) m+n; 5)
2+4/3; 6) 1+sin%a; 7) 3.
) 3 2 2
6. Bemmcmnre: 1) (1-if%; 2) @+if"; 3) [#} . 4) (72 2} 5) (+i)?; 6) (-i)%; 7)

[\/EH\/EJ_B

2

MPAKTUYECKAS PABOTA Ne 93
Ha3panme mnpaxkTudeckoii padoTbl: Bwinonnenue onepayuii HA0 KOMWIEKCHbIMU YUCIAMU 6
mpueoHomMempu4eckou gopme.
Hear pabdorbl: HayuuTbcs BBINOJHATH JEUCTBUS HAJA  KOMIUIEKCHBIMH — YHUCJIaMU B
TPUTOHOMETPUUECKOH (opMe.
Pe3syabrarsi:
Dopmupyemote 3n1emenmul IIK (npogheccuonanvno opuenmuposannoe cooepicanue):
— IIK 1.3. IIpoBoguth u oOpabaThiBaThb pe3yJlbTaThl HCHOBITAHUNW CHCTEM OTOIUICHHS,
BOJOCHAOKEHUS, KaHATHM3AIMH U BOAOCTOKOB MPHU UCTIBITAHHSIX
memanpeomemnsie:. MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemmnuie: 11Py 11.
3HAHMS:
— TloHsTHE KOMIIJIEKCHOTO YHUCIIA.
— Ormepanuu HaJ KOMIUIEKCHBIMA YHCIIAMU B TPUTOHOMETPHYECKOH (hopme.
yMeHusi: BeraucieHne cyMMbl, pa3HOCTH TIPOU3BECHUS U YACTHOTO KOMIUICKCHBIX YHCET B
TPUTOHOMETPHUUECKOU (hopMme.
Xopn padoThr:

Yucro Buaa z = a + iff, rae a, f- AeiCTBUTENbHBIE YKCIa, al- MHUMas €IMHHUIIA, ONpeessieMast
paBeHCTBOM: i2 = —1, Ha3bIBAETCA KOMNIEKCHBIM YUCIOM.(L- IEHCTBUTENbHAS YacTh KOMILIEKCHOTO
qrcia, f- MHUMasl 9acTh KOMIUIEKCHOTO YHCIIA.

MoysieM KOMIUIEKCHOTO uncia z = a + if :|z| =/ a? + B?

3anuce KOMILJIEKCHOTO Yuclia B BUJAE Z = a + ib Ha3bIBaeTcs anreOpanyeckoi popmoit 3amucu
KOMILIEKCHOTO yncia. Yacto ObiBaeT ynoOHa Apyras GpopMa 3amucu KoMIUleKcHoro uyucia. Ilycts

z=a+ bi,r = |z| =Va? + b2up = arg z. Torxaa 1o onpeaeIcHNuI0 apryMEeHTa UMEEM:
Yy
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a

Jar |0 =
b =

Singp = ———
SN

osP = a =1rcos ¢
= {b =rsing

NRITx|Q

sing =

Orcrona nonyyaercst Zz = a + bi = r(cos ¢ + ising)

Takast ¢opma HaspIBaeTCs TPUTOHOMETpHUYECKOW (HOpMOI 3ammcu KoMILIeKCHOro yucia. Kax
BUJHO, Ui TOTO, YTOOBI MEPEUTH OT anreOpandeckoil (HOpMbI 3amMCH KOMIUIEKCHOTO YHCIa K
TPUTOHOMETPHUECKON (hopMe, HYKHO HAMTH €ro MOAYJIb U OJAWH U3 apIyMEHTOB.

Hpumep 1 : 3amucats uncio z = 1 — /3i B TpHrOHOMETPHYECKOH (hopMe.

2
Haiiném momyss atoro uncna:|z| = ’ 12 + /3" = 2 ApryMeHT JaHHOTO YHC/Ia HAXOIUTCS 13

1
cosp =~
CHCTEMBI

. V3
siIne = —?

. T
3HAUNT, O/IMH U3 APTYMEHTOB umcna z = 1 — v/3i paBen — 3

[Tonyyaem: z = 2 (cos (— g) + isin (— g))

YMHO)KGHI/IG, JCICHHUC, BO3BCACHHC B HaTypaJ'IBHYIO CTCIICHb W M3BJICUCHUC KOpH}I n3
KOMIIJICKCHBIX YHUCCJII B TpHFOHOMeTqueCKOﬁ Q)opMe onpez[en;noTc;I CJ'ICI[YI—OH.II/IM o6pa30M:

ecu Zg = (COS@ +ising,) | Z, =1,(COS@, +isSiNg,) 1o

1) 232, =1 (cos(p +@,) +isin(p, +¢,)) ;

z I’ ..
2) Z—lZr—l(COS((/’l_¢2)+|Sln(€01_§02))1 ecm 1, #0.
2 b

ecm Z=r(Cos@+ising) , ne N 1o
3) 2" =r"(cosip) +isin(ngy));

4) Yz = Q/F(cos%zgk+ isin%znkj, k=012..n-1
B oTBer 3anuchiBaloTCA TIaBHbIE 3HAUEHUS apryMEHTa MOJyY€HHOT0 pe3ysbTaTa, 3aKI0YeHHbIe
B ipomesxyTke (—7; 7] .
[Ipumep 2. BoINOTHUTH A€HCTBUS HAJ YUCIaMU B TPUTOHOMETPUUYECKOI Gopme:
a) Z; " Z5;0) j—:; B) 2,°, ecnmt z; = 3(cos75° + isin75°) u z, = 2(cos15° + isin15°)
a)z, * z, = 3(cos75° + isin75°) - 2(cos15° + isin15°) =
=6 (cos(75° + 15°) + isin(75° + 15°)) = 6(c0s90° + isin90°) = 6i

62 = 3(cosTS disin?5) _ = (cos(75° — 15°) + isin(75° — 15°)) =
2

- 2(c0s15°+isin15°)
—3( 60°+"6O°)—3 1+ 3 —3+3 3
= 5 coS Isin = 512 > L) = 4 4 l

B)Z,° = (2(cos15° + isinlS°))6 = 2%(cos(6-15°) + isin(6 - 15°)) =
= 64(c0s90° + isin90°) = 64i
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Hpuwmep 3. Haiitu V-16
[IpencraBum B TpUroHOMETpHYECKOM hopme — 16:

Haiiném moayie atoro uncna:|z| = 4/ (—16)? + 02 = 16 ApryMeHT JaHHOTO YKCIIa HAXOIUTCS M3

16
Cosp =——-= -1
CUCTEMBI o
sing=—=0
? =16
3Ha4yuT, OAUH U3 AQPTYMEHTOB 4Kcia Z = —16paBeH 1.

[Monyuaem: z = 16(cos 1 + isinm).

Haiinem xopens: V-16=1/16(cos 7 + isinm) = 2 (cos —n+j”k + isin —”+2nk)
Haiinem paznuyHbie KOpHU:
T+ 0 T+ 0 I8 s V2 W2
k=0:zo=2(cos + isin )=2(cosZ+isinZ)=2<7+i7>=\/§+i\/§

m+2nr @ nw+2m 3 ., 3m V2 2
k=1:zl=2(cos + isin )=2(COS—+lSlTl—)=2 +
4 4 2 2
=—V2+iV2

T+ 41 _T[+4-71')= ( 5m 5n)=2< V2 \/E)

—_—_

2 2

k=2=2z,=2 (cos + isin cosT + isin—

4
= —V2-iV2

T+ 61 , n+6n)=2( 7 7n)=2<ﬁ_iﬁ>

k=3>= =2( J — + isin—
Z3 cos + isin cos 1 + isin > >

4
=V2-iV2

3agaHus 1J1s1 CAMOCTOAITEILHOMH PadoThI:

Bapuanr 1 ‘ Bapuanr 2 ‘ Bapuanr 3

1. Haiitu CYMMY, Pa3HOCTDb, ITPOU3BCACHUC U YACTHOC KOMIIJICKCHBIX YUCCIT

1. BeImOMHUTE AEUCTBUS HA/l YUCIIaMU B TPUTOHOMETPUYECKOU (popme:

Z
a) zy * Z3; 0) i; B) Z,"

7z, = 2(cos5° + isin5°) z, = 2(cos15° + isin15°) 7z, = 5(cos160° + isin160°)
7z, = 3(cos40° + isin40°) z, = 10(c0s105° + isin105°) | 2z, = 2(c0s20° + isin20°)
n=3 n=3 n=6

2.BbImonHUTE J€HCTBUS B TPUTOHOMETPUYECKOH (opMe U TpPEACTaBUTh pe3yibTaT B
TPUTOHOMETPUUYECKON U anredpanyeckoi popmax

1—i\* V3 — 20\’ EEVIPEPNY
(—Z—Zi) (%) ((V3--1+0)
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3. Haiitu 3HaueHus KOpHeH

V-1 V81 V8i

IMPAKTUYECKAS PABOTA Ne 94
Ha3panue npakTuueckoii padoTbl: Peuwenue K6aAOPAMHLIX YPAGHEHUU C OMPUYAMENbHBIM
OUCKPUMUHAHMOM.
Ilens pabomui: Hayuntscs pemiats KBaApaTHbIC YPABHEHUS C OTPULIATEIbHBIM JUCKPUMUHAHTOM
Pe3yabTarhi:

Dopmupyemuie Inemenmut IK (npogpeccuonanvro opuenmuposannoe cooepicanue):
— ITIK 1.3. IlpoBogute u oOpaOaTbiBaTh pE3ylbTaThl HCIBITAHUN CHUCTEM OTOIUICHUS,
BOJOCHAOXKEHUS, KaHAIHM3AIMH U BOAOCTOKOB MPHU HCIIBITAHUSIX
memanpeomemnwie. MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11,
MPP 02.
npeomemmnuwie: [1Py 11.
3HAHMSA:
— IloHsATHE KOMILUIEKCHOTO YKCia U ONlepaluid HaJl HUMHU.
—  @opmyIbl A1 HAX0XK/IEHNUS KOPHEH KBaIpaTHOrO ypaBHEHUSI.
yMeHus: Penienre KBaJipaTHbIX YPAaBHEHUI C OTPULATEIbHBIM TUCKPUMUHAHTOM
Xoa padoTbI:
Conep:xkanue padoThbI:
KBajipaTHBIM ypaBHEHHEM HA3hIBAETCA ypaBHeHHME BUAa: ax’ + bx + ¢ = 0, B 00wmeM cirydae s
€ro peleHyst HeoOXOAUMO BBIYMCINTh JUCKPUMHUHAHT 10 Gpopmyne D = b? — 4ac u HAlTH KOPHU:
—b ++D
2a
Ecnu IMCKPUMHHAHT OTPHUIATENBHEIA, TO HEOOXOIMMO ydecTh, uTo V—1 = i.
[Tpumep 1.

X12 =

Ha MHOeCTBe KOMIUIEKCHBIX YHCEJ PELIMTh KBaJpaTHbIE YpaBHEHUS:
a)x?+1=0;0)5x>+3x+1=0.

Pemenwe: a) x% + 1 = 0, T.K. 5TO HEMOJIHOE KBaPaTHOE YPaBHEHHE, TO
xt=-12x,=tV-12x,=34V-1>x, = +i.

6) 5x2 + 3x + 1 = 0. /In4 peleHus 3TOro ypaBHEHUS BLIYUCIUM AUCKpUMHUHAHT D = b? — 4ac =
32-4-5-1=-11<0, Torma VD =+V/-11=V11-V/-1=+11i. A KOPHHM KBaJpaTHOIO
~b#VD _ 3411l _ -34VILi _ -3 @_

2a 25 10 10 — 10

AHaJIOTUYHBIM 00pa30M, PEeIIatoTCsl KBAAPATHBIE YPABHEHUS ¢ KOMIUIEKCHBIMU KO3 (QUIIEHTaMH.
[Tpumep 2.

YPaBHEHHUs HAIEM 110 popMyTie X1 , =

Ha MHOeCTBe KOMIUIEKCHBIX YHCeN PEIMTh KBaJpaTHOe ypaBHeHue: z2 — 8iz — 15 = 0

Pemenne: Bemuniem xodddurments: a = 1,b = —8i,¢ = —15, torna D = b? — 4ac = (—8i)? —
4:1-(—15)=—-64+ 60 =—4 < 0, Torna VD =vV—4=+4-V-1=2i. A KOPHH KBaJpaTHOTO
o . -b+VD  8i+2i 8i+2i  10i .
ypaBHEHHUs HalaéM mo dopmyne: z;, = T o CrnenoBaTeNbHO, Z; = =5 = 5i,
8i-2i 6i .
) = =—=3i.
2 2

3aganus 1J151 CAaMOCTOATEIbLHOM padoThI

234



Pemre ypaBHeHus:

~N o OB W N

x2+16=0
x2—=2x+4=0
x2—6x+10=0
Ax%+4x+5=0
x*+16=0
z2—iz+2=0
.z2—(3+2)z+6i=0
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