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1. H.]IaHl/IpyeMble pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMeTra MmarTéeMaTuKa:

JIMYHOCTHBIE PE3VJIbTATBI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrpaMMBbl ydeOHOTO npeamera «MaTteMaTHKa
XapaKTEepU3YIOTCSL:

1. IIaTpuoTHYecKkoe BOCIUTAHUE: TIPOSIBICHUEM HHTEPECA K MIPOLIOMY U HACTOALIEMY
pOCCUIICKON MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHHUSM POCCUICKUX MaTeéMaTHKOB
U POCCUMCKOM MaTEMaTUYECKOH IIKOJIBI, K UCIIOJIB30BAHUIO OTUX JOCTHKEHUH B JPYTHX HAyKax U
MIPUKIIATHBIX cepax.

2. I'pa:kiaHcKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE: TOTOBHOCTHIO K BBHITIOJTHEHHIO
00s13aHHOCTEN rpakJaHUHA U Peau3allii €ro Mpas, MPECTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYP, SIBJICHUN, IPOLEAYp IPaXkAaHCKOTO 001ecTBa
(BBIOOPBI, OIIPOCHI U TIP.); TOTOBHOCTHIO K OOCYK/IEHUIO 3TUYECKUX IIPO0OIIeM, CBA3aHHBIX C
MPaKTUYECKUM NMPUMEHEHUEM JIOCTHKEHUI HayKH, 0CO3HAaHUEM BaXKHOCTH MOPAJIbHO -ATHUECKUX
MPUHIIUIIOB B JESITEIHOCTH YYEHOTO.

3. TpynoBoe BocnuTaHMe: YCTAHOBKOM HAa aKTUBHOE YYaCTHE B PEIICHUH MTPAKTHYECKHX 3a/1a4
MaTeMaTH4eCKON HalpaBJI€HHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTH4eCKOro oOpa3oBaHUs HA
MPOTSHKEHUH BCEH KU3HU JJIs1 yCIEIIHON MpodeccnoHa bHON 1eATeIbHOCTH U Pa3BUTHEM
HEO0OXO0IMMBIX YMEHUI; 0CO3HAHHBIM BHIOOPOM U MOCTPOECHUEM MHMBUIyaTbHOU TPACKTOPUHI
00pa30BaHUs U )KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX
noTpeGHOCTEN.

4. JcreTHyecKoe BOCIMTAHHE: CIOCOOHOCTHIO K AMOIIMOHATIBHOMY U ACTETUYECKOMY
BOCIIPHSTHIO MaTEMaTHYECKUX 0OBEKTOB, 3a1a4, PEILIEHUH, pacCyXICHUH; yMEHUIO

BHJICTb MATEMAaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

5. lleHHOCTH HAYYHOI'0 MO3HAHHUSA: OPUEHTALEH B IEITEIbHOCTH HA COBPEMEHHYIO CUCTEMY
Hay4HBIX IPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS YEJIOBEKA, IPUPOABI U
oO1iecTBa, MOHUMAaHUEM MaTEMaTHYECKOM HAyKn Kak c(epbl UeJI0BEYECKOH IesATEIbHOCTH, ITAIIOB
€€ pa3BUTHs U 3HAYUMOCTH JJIs1 PA3BUTHUS LIMBUIN3ALMH; OBIAJCHUEM S3bIKOM MaTEMATUKH U
MaTeMaTHYECKON KyJIbTYpOil KaK CPEICTBOM IO3HAHUS MUPA; OBJIAJACHUEM IPOCTEHIINMU
HAaBBIKaMU UCCIIEOBATEIbCKOMN IEATEIBHOCTH.

6. ®u3uyeckoe BOCIUTAHHE, POPMHPOBAHME KYJIbTYPhI 310POBbSI H IMOLHOHAIBLHOIO
0J1arono/Iy4usi: TOTOBHOCTBIO IIPUMEHATh MaTEMaTUYECKNE 3HAHNS B UHTEPECAX CBOETO
3JI0pOBbsI, BEAECHUS 37J0pOBOro 00pas3a *HU3HH (310pOBOE NUTaHKUE, COATAHCUPOBAHHBIA PEXUM
3aHATUH U OTIBIXA, peryisipHas (pu3nyecKas akTUBHOCTB); c(hOPMUPOBAHHOCTHIO HAaBbIKa
pediuexcun, Mpu3HaHUEM CBOEro IpaBa Ha OLIMOKY U TaKOI0 Xe IIPpaBa Jpyroro 4ejaoBeKa.

7. JKoJIOrMYecKoe BOCIMTAHNe: OpPUEHTALlMeH Ha IPUMEHEHNEe MaTeMaTHYEeCKUX 3HAaHU) 17151
peleHus 3a1a4 B 00JIaCTH COXPaHHOCTHU OKPY)KAOIEH Cpeibl, IUIAHUPOBAHMSI IOCTYIIKOB U
OLIEHKH MX BO3MOXHBIX IOCIEJICTBUI 11l OKpYXKAroIel cpeibl; 0CO3HAHUEM IJ100aIbHOI0
XapakTepa 3K0JIOIMYECKUX MPpoOIeM U IMyTel UX pelieHus.

8. JIMYHOCTHBIE Pe3yJIbTaThl, 00eceYHBAIOIINE AJANTALMIO 00Y4YaI0LIerocs K
N3MEHAIHMMCS YCJIOBHAM COLHAIBLHOH M IPUPOAHOM CPeAbl: TOTOBHOCTBIO K ACHCTBUSM B
YCIOBUSX HEONPEIEIEHHOCTH, MOBBILIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 NPAKTUYECKYIO
JeATeNbHOCTb, B TOM UHCIJIE YMEHHUE YUUThCA Y JPYTUX JII0JIEH, TPHOOpeTaTh B COBMECTHOM
JeATeIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHIIMM U3 OTbITA APYIUX; HEOOXOJUMOCTBIO B
(opMUpPOBaHUN HOBBIX 3HAHUM, B TOM yHciie GOPMYJINPOBATH UJIEH, TOHATHUS, TUIIOTE3BI 00
00BEKTax U ABJICHUAX, B TOM YHCIIE PaHEe HEe U3BECTHBIX, 0CO3HABATH E(UIIMTHI COOCTBEHHBIX
3HaHUH U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE pa3BUTHUE; CIOCOOHOCTHIO OCO3HABATh
CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO KaK BBI30B, TPEOYIOMINHA
KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMBbIE PEIIeHUs U AeUCTBUS, ((OPMYIHPOBATh U OLIEHUBATD
PHUCKH U TIOCIEACTBUS, (GOPMHUPOBATH OTIBIT.



ba3oBrlii ypoBeHb

I[JISI HUCIIOJIB30BaHUA B HOBCGI[HGBHOP'I JKU3HU M 00€CHeuYeHUsS BO3MOKHOCTH YCHIICIIHOT'O
IMPOAOJIKCHU A 06p330BaHI/I$I 0 CIICHUAJIbHOCTAM, HC CBA3aHHBIM C IIPHUKJIAAHBIM HCIIOJIB30BAHHUEM
MaTEMaTUKW BBIITYCKHUK HAY4YHUTCA, a TaKKC IOJYYUT BO3MOXHOCTH HAYYUTHCA [JIA Pa3BUTUA
MBIIJICHUSA

Aureopa

9J1eMeHTBI TECOPUU MHOYKECTB U MaTeMaTH4YeCKOM JJOTuKH

— OmnepupoBaTh MOHIATHAMHU: KOHEYHOE MHOKECTBO, OECKOHEYHOE MHOKECTBO, YHCIOBBIE MHOYKECTBA
Ha KOOPJMHATHOW TPSMOM, SJIEMEHT MHOXECTBA, TOIAMHOYKECTBO, TEpecedeHne W OObETMHEHHE
MHOJKECTB, OTPE30K, HHTEPBAI, NPOMENCYMOK C BbIKOJIOMOU MOYKOU, epaguieckoe npeocmasieHue
MHOJHCECM8 HA KOOPOUHAMHOU NIIOCKOCMU;

— nposepamb NPUHAONLEHCHOCb dNIeMEHMA MHONCECMEY, 3A0aAHHOMY ONUCAHUEM,

— HaxOJWThb IIepeceyeHne W OOBEIWHEHHE [BYX, HECKOIbKUX MHOXKECTB, TIPEICTaBICHHBIX
rpaduyecku Ha YMUCIOBOM NPAMOI, Ha KOOPOUHAMHOU NIOCKOCTU,

— CTpPOUTH HA YUCIIOBOW MPSMOU TTOJAMHOKECTBO YHCIOBOTO MHOXKECTBA, 3aJJaHHOE MPOCTEHITMU
YCIIOBHSIMH,

— ONePUPOBATh MOHIATHIMH: YTBEpPKJIeHNE (BBICKa3bIBAHKE), OTPHUIIAHNUE YTBEPXKICHUS, UCTHHHBIC H
JIOXKHBIE YTBEPKICHUS, CICIICTBHIE, YACTHBIN CITydail 0OIIEero yTBEPKICHUS, KOHTPIIPUMED;

— Pacmo3HaBaTh JIOKHBIC YTBEPKICHUS, OIMUOKH B PACCYKJICHHUIX, B TOM YHCIIE C UCTIOIb30BaHUEM
KOHTPIPUMEPOB;

— NPoB8OOUMb OOKA3AMENbHbLE PACCYHCOEHUSL 0151 0OOCHOBAHUSL UCTIUHHOCIU YMBEPIHCOEHULL.

B noBceHeBHOM KU3HU U NPH U3yYEeHUM APYIrUX YYeOHbIX NPeIMETOB:

— HCIIOJIb30BAaTh YMCIIOBbIE MHOKECTBA Ha KOOPAMHATHOMN MPSIMOMN U HA KOOPOUHAMHOLU NAOCKOCMU
0J151 ONUCAHUSL PeAIbHBIX NPOYECCO8 U ABNEHUIL;

— TPOBOJAUTH JIOTUYECKUE, JoKa3amebHble PACCYKICHUSI B CUTYalUsIX IMOBCEIHEBHOM KU3HU, npu
peweHuu 3a0a4 uz opyaux npeomemos.

Yucia u BoIpakeHUst

- OnepupoBaTh MOHATUSAMU: HAaTypalbHOE U 1I€JI0€ YUCIIO, JEIUMOCTh YUCell, OOBIKHOBEHHAs JIpOOb,
JecATUYHas 1po0b, PALlMOHAIBHOE YUCIIO, UPPALMOHATIBHOE YUCIIO0, IPUOIMKEHHOE 3HAUCHHUE YUCIIa,
4acTh, J10JIs1, OTHOLICHHUE, TPOLIEHT, MaclITao;

— OIEpUpOBATH MOHATUSAMU: JIorapudM dYHciIa, TPUTOHOMETPUYECKAss OKPYXHOCTb, paouaHHas |
rpagycHasi Mepa yIJyla, CHHYC, KOCHHYC, TAHT€HC M KOTaHIT€HC YIJIOB, MMEIOIIHUX IIPOU3BOJIBHYIO
BEJIMYMHY, YUCIA € U T;

— BBINOJIHATH apu(MeTndecKue AeHCTBUS C LeJbIMU U PALMOHAIBHBIMU YHCIIAMH, COYETast YCTHBIE U
[IUCbMEHHBIE IPUEMBI, IPUMEHSISL IPU HEOOXOIMMOCTH BBIYUCIUTEIbHbBIE YCTPONCTBA,

— CpaBHMBATh palMOHAJbHBIC YHUCIIA MEXJY COOOH; CpaBHUBaThb C PpAlMOHAJIBHBIMU YHCIAMU
3HA4YeHHUs LENIbIX CTENeHeW 4uces, KOpHEH HaTypalbHOW CTENeHHM U3 4Mcel, JIOTapu(MOB 4ducesl B
MIPOCTHIX CIIydasX;

— BBINOJIHATh HECJIOXHBIE MPeoO0pa30BaHMs YUCIOBBIX BBIPAKEHUH, COAEPIKAIIMX CTENEHH YHUCeT,
KOPHHU U3 YHCel, JOrapu(PMbl YUCET; HAX00ums 3HAYEHUS KOPHA HAMYPAIbHOU CeneHu, CmeneHu ¢
PAYUOHATILHBIM NOKA3AMeENeM, 102apUpMa, UCNOIb3YA NPU HEOOXOOUMOCTU GbLIYUCTUMENbHBLE
ycmpoucmea;

— MOJIb30BaThCs OLICHKON U PUKUAKON MPU NMPAKTUYECKUX pacu€Tax;

— n300paXkaThb TOUKaMU Ha KOOPAWHATHOM MpPsIMOIl 1ieJble U palMOHAIbHbIE YHCIIa; LeNble CTEIeHU
qrcell, KOPHU HaTypallbHOM CTETIeHU U3 YUCel, IoTapu(MBbl YMCEN B MIPOCTHIX CIyUasix;

— BBINOJIHATH HECJIOKHBIE TPEOOpazoBaHMsl WENbIX M JApOOHO-PALMOHAIBHBIX OYKBEHHBIX
BBIPAKECHUN;

— BBIPAXAThb B IIPOCTEHILNX CIIy4asiX U3 PABEHCTBA OJHY IIEPEMEHHYIO Yepe3 APYTHUE;



— BBIYMCIATH B MPOCTBIX CIIyYasX 3HAYCHUS YUCIOBBIX M OYKBEHHBIX BBIPAKCHHM, OCYIICCTBIISS
HE00X0IMMBIE TIOJICTAHOBKH U IPpeoOpa3oBaHus;

— HNPOBOOUMb NO U3BECMHLIM POPMYIAM U NPAGULAM NPeodPA308aHUA OVKEEHHBIX GbIPANHCEHU,
BKNIOUAIOWUX CIENeHU, KOPHU, T02apU@dMbl U Mpu2oHoMempuieckue opmyvl,

— HAXoO0Umb 3HAYEHUs] HYUCLOBbIX U OYKBEHHBIX GbIPANCEHUL, OCYWEeCmEIas HeoOX00uMble
NOOCMAHOBKU U NPE0OPA308aAHUSL,

— n300paXkaTh CXeMaTHUECKH YTOJI, BEIMYMHA KOTOPOTO BBIPAXKEHA B TPAAyCax WU paouaHax,

— OLICHUBATh 3HAKW CHHYCAa, KOCHHYCA, TAHI'CHCA, KOMAH2eHCA KOHKPETHBIX YIJIOB; UCHOIb308AMb
npu peweHuu 3a0ay maoauyHble 3HA4eHUs MpUSOHOMEeMPUYeCKUx QYHKYUil y2ios;

— BbINONIHAMb NEPEBOO BENUYUHBL Yeld U3 PAOUAHHOU MePbl 8 2PA0YCHYIO U 0OPAMHO.

B noBceqHeBHOM KU3HHU ¥ NPH U3YyYeHUH IPYTUX YUeOHBIX MPEeIMETOB:

— BBIMOJHATH JICUCTBUS C YMCIOBBIMH JaHHBIMU TIPH PEIICHUH 3a7ad MPAKTHYCCKOTO XapakTepa W
3a0a4 u3z paziuyHuIX obracmeri 3HaHUU, VCTIONB3YSI IPU HEOOXOIMMOCTH CIPABOYHBIC MaTEPUANBI U
BBIYHCITUTEIIBHBIC YCTPOICTBA;

— COOTHOCHTh pEalbHBIC BEIIMYMHBI, XAPAKTCPUCTHKH OOBEKTOB OKPYKAIOIIETO MHpa C HUX
KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMU;

—  WCHIOJB30BaTh METOJbI OKPYTJCHUS W TPUKUJIKA TPH PEHICHWH TPAKTHUYSCKUX 3a]ad
IMOBCETHEBHOM KH3HU,

— OYeHU8amy, CpAGHUBAMb U UCNOTIL308AMb NPU PeULeHUU NPAKMUYEeCKUX 3a0ay YUCo8ble 3HAYEeHUs]
PEaNbHbIX 8ETUUUH, KOHKPEMHble YUCTI08ble XAPAKMEPUCTIUKU 0OBEKIMNO8 OKPYHCAIOUe20 MUpa.

YpaBHeHUsI M HEPABEHCTBA

— Pemars IMHEWHBIE YPaBHEHHS U HEPABEHCTBA, KBaJpaTHbIE YPaBHEHHUS,

— pemaTh JorapuMUUIECKHE U TIOKa3aTenbHbie ypaBHenus suaa loga(bx + ¢) =d, abx +c=d (rae d
MOJKHO MPEJICTABUTh B BUJE CTEIICHH C OCHOBaHHEM ) U HepaBeHcTBa Buaa loga X < d, ax < d (rme d
MOYKHO MPEICTABUTh B BHJIC CTCIIEHH C OCHOBAHUEM a);

— MPHUBOJUTH HECKOJIBKO MPUMEPOB KOPHEH TPUTOHOMETPUUYECKOTO YpaBHEHHUsS BHIA SiN X = &, COS X
= a,tg x =a, ctg Xx = @, rae & — TabIMYHOE 3HAYEHHE COOTBETCTBYIOIICH TPHUTOHOMETPHUECKOM
byHKINH;

— peuams HeClONCHbIEe PAYUOHAIbHbIE, NOKA3AMENbHbIe, 102apupMuueckue, mpueoHOMempuiecKue
VPAGHEHUsl, HEPABEHCMBA U UX CUCEMbl, NPOCMetiuue UPPAYUOHATIbHbLE YDAGHEHUS U HEPABEHCMEA,
— UCNONBL308aMb MEeMOOblL PEUEHUS. YPAGHEHULL: NPUsedeHue K Udy «npoussedeHue paeHo Hymo» wiu
«HACMHOE PABHO HYIIO», 3AMEHA NEPEMEHHbIX,

— UCNOIb308aMb MEMOO UHMEPEALO8 OISl PEULCHUSI HEPABEHCME,

— UCNONBb308aMb 2PAPUUECKUL MEMOO O5L NPUOTUNCEHHO20 PeuleHUsl VPAGHEHUL U HEPABEHCME,

—  uzobpadicamb  HA  MPUSOHOMEMPUHECKOU  OKDYJICHOCMU — MHOJNCECMBO  PEeuleHull
MPULOHOMEMPUUECKUX YPABHEHULL U HEPABEHCMS.

B noBceHEeBHOI KU3HU M NIPH U3YyYEHUH JAPYTUX YUYeGHBIX PEIMETOB:

— COCTaBJIATh M pelIaTh yPaBHEHUsI, CUCTEMbl YPABHEHUH U HEpaseHcmea TPH PEIICHUN HECIIOKHBIX
MPAKTUYECKHX 33J1a4 U 3a0ay U3z Opy2ux yueOHulX npeomMemos,

— UCNONb306aMb YPABHEHUsL U HEPABEHCMEA 0Nl NOCMPOCHUS U UCCLeO08AHUS NPOCMEUUUX
MaAMeMamuyeckux MoOeneil PeaibHblX CUMyayuil wiv RPUKIAOHbIX 3a0ay,

— yMemb UHMePNPemupo8ams NOJIYYEHHbIL NPU PeUleHUU VPAGHEHUsl, HePABeHCMEA UL CUCTEeMbl
pe3yibmam, OYeHueams e20 NPasoonoododue 6 KOHMeKcme 3A0aHHOU PeaibHOU CUmyayuu uiu
NPUKIAOHOL 3A0aYU.

DOyHKIUH

- OnepupoBaThb MOHATUAMHU: 3aBUCUMOCTb BEIUYUH, (YHKIUS, apryMEHT M 3HaueHue (yHKUUH,
o0acTh ompeAeNeHuss U MHOXKECTBO 3HAYCHMH (YHKUUH, rpaduK 3aBUCUMOCTH, rpaduk (pyHKIMH,
HyIH (YHKUUHU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, BO3pAacTaHUE U yObIBaHHWE (DYHKIIMM HA YUCIOBOM
NPOMEXYTKE, HaumOosblliee KM HaMMEHblIee 3HAYeHHs (QYHKIUM Ha YHCIOBOM MPOMEXKYTKE,
nepuoandeckas GyHKUUs, IEPUOJ, YEMHAA U HeUEMHAs YHKYULU,

— OIEepUpoBaTh NOHATUAMM: IpsAMas U O0OpaTHAs MPOMOPIUOHANBHOCTh, JIUHEWHAs!, KBaJpaTHYHas,
norapupMUUecKas 1 rnokasaTenbHast QyHKINH, TPUTOHOMETpUYECKHe QyHKINY;



— pacro3HaBaTh rpapukd (QYHKIUHA TpIMOH U OOpaTHOW NPOMOPIMOHATBLHOCTH, JUHEHHOH,
KBaJ[PaTHYHOM, JIoTapu(PpMUIEeCKOH, TOKAa3aTeIbHOM U TPUTOHOMETPUUIECKUX (YHKLIUNA U COOTHOCHUTH
uXx ¢ GopMyliaMu, KOTOPBIMU OHHU 33/1aHBI;
— HAXOJUTh 1O rpaduky npuOMMKEHHO 3HAYEHUS PYHKIIUH B 33IaHHBIX TOYKAX;
— OTIPEeAEIATH MO rpaduKy CBOWCTBA (PYHKIMH (HYJIH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, TPOMEKYTKU
MOHOTOHHOCTH, HaOOJIBIINE M HAUMEHBIINE 3HAYCHUS U T. 11.);
— CTpOUTh JCKU3 Tpaduka GYHKUMUM, YIOBIETBOPSIOUIEH MNPUBEAEHHOMY HAOOpYy YCIOBH
(mIpoMeXyTKH BO3pacTaHUs U yObIBaHMsI, 3HaUCHNUE (PYHKIUU B 3aJJaHHON TOUYKE, TOUKH IKCTPEMYMOB,
acumnmomal, HyIUu QyHKyuY u m. o.);
— onpedenams 3HaueHue QYHKYUU NO 3HAYEHUIO aApPSYMEeHmda Npu pPAsIudHbIX CHOCco6ax 3a0aHus
@yHryuu;
— cmpoumsb 2papuKu u3y4eHHvIX QYHKYUL,
— pewams YpasHeHus, npocmetiuiue CUCmemMbl YPAGHEHUU, UCNOAb3Ys CEOUCMBA (DYHKYuti u ux
epaghuxu.
B noBcegHeBHOM KU3HM M NIPH U3YYEeHUH APYTUX Y4eOHBIX NIPeAMeTOB:
— ONpENENTh 10 rpaQUuKaM U UCNOIb3068aMb OISl peuleHusl NPUKIAOHbIX 3a0ay CBOWCTBA PEAJIbHBIX
MIPOLIECCOB M 3aBUCHUMOCTEH (HamOOJbIINE W HAaUMEHBIINE 3HAU€HUs, IPOMEXKYTKH BO3pACTaHMs U
yObIBaHUS, MPOMEXKYTKH 3HAKOMOCTOSIHCTBA, aCUMNMOMmMbl, TEPUOA WU T. I.), UHTEPIPETHPOBATH
CBOWCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKON CUTYallHH;
— onpeoensimv no epagukam npocmenuiue XapaKkmepucmuKu nepuooudecKux npoyeccos 6 buoio2uu,
9KOHOMUKE, MY3bIKe, PAOUOCBAZU U M. M.

(amnaumyoa, nepuoo u m. n.).

TekcToBbICe 3a12UuH

— PemaTh HECJIOKHBIE TEKCTOBBIC 3a/Ia4M Pa3HBIX TUIIOB, peulams 3a0aiu PA3HbIX MUunos, 8 mom
yucie 3a0ayu NOGbIUEHHOU MPYOHOCHU,

— 8bIOUPAMb ONMUMATLHBLL MEMOO PeeHlUsl 3a0adl, pAcCMampusas pasiuyHble Memoovl,

— aHAJM3UPOBATh YCJIOBHUE 3a/la4d, CTPOUTH UIs €€ PEIICHUS] MAaTEMAaTHYECKYIO0 MOJIEITh, 1POGOOUMD
00KazamenvbHbvle PACCYHCOCHUSL,

— TOHMMATh W WCIOJB30BAaTh JUIS PEIICHUs 33aqauyd WHGOPMAIMIO, TPEICTABICHHYIO B BHUJIC
TEKCTOBOW M CUMBOJILHOM 3aIMCH, CXeM, TaOJIHII, IMarpamMmm, rpadukoB, pUCYHKOB;

— JICWCTBOBATH MO ATOPUTMY, COJICPKAIIEMYCS B YCIIOBUH 3a]1a4H;

— HUCTIOJIB30BATh JIOTUYECKUE PACCYKIICHHSI TP PEIICHUH 33]a4H;

— paboTaTh ¢ U30BITOYHBIMHU YCIIOBUSIMH, BEIOUpAst U3 Bcel MHPOPMAIIUU TaHHBIC, HEOOXOIMMBIE IS
pelIeHs 3a/1a9H;

— OCYILECTBJIATh HECIIOKHBIA MEepeOdOp BO3MOKHBIX PEIICHUH, BHIOMpAs M3 HUX ONTUMAIILHOE IO
KPUTEPHSIM, CHOPMYIIUPOBAHHBIM B YCIIOBUH;

— aHAIM3MPOBATh W HMHTEPIPETUPOBATH TOJIYYCHHBIC PEUICHHS B KOHTEKCTE YCJIOBHUS 3ajauW,
BBIOMPATH PEIICHUS, HE IPOTUBOPEYAIIIE KOHTEKCTY,

— pemiath 33J]a4u Ha Pacy€T CTOUMOCTH MOKYIIOK, YCIYT, MOE3/0K U T. I1.;

— pemaTh HECJOXHbBIC 3aJa4yd, CBS3aHHBIC C JOJEBBIM YYacTHEM BO BIIQJCHUU (DUPMOIi,
MPEINPUATHEM, HEIBUKHUMOCTHIO,

— peliaTth 3aJla4ud Ha MPOCThIC MPOIEHTHI (CHCTEMBbI CKHIOK, KOMHCCHUH) M Ha BBIYUCIICHUE CIIOKHBIX
MIPOIICHTOB B Pa3IMYHBIX CXEMaX BKJIAJIOB, KPEAUTOB M UTIOTEK;

— pemiath TMPaKTHYECKUE 3aJaud, TPeOYIOIIMe WCIOIb30BaHUSI OTPUIATEIBHBIX YHCENI: Ha
OTpENICIICHUE TEeMIIEPaTyphl, TIOJOKECHUS Ha BPEMEHHON OCH (0 Hamed »Hpbl W TOCHe),
TITyOWHBI/BBICOTHI, HA JIBIXKCHHE JCHEKHBIX CPEJICTB (PUXO0/pacxXo/) U T. I1.;

— UCIOJB30BaTh TOHSATHE MaciiTaba il HAXOXKICHUS PACCTOSHUN W JUIMH Ha KapTax, IUIaHax
MECTHOCTH, TJIaHAX MOMEIIECHH, BBIKPOWKAX, MPH paboTe Ha KOMITBIOTEPE U T. I,

— AHAIUBUPOBAMb U UHMEPNPEemupo8amys pe3yibmamvl 6 KOHMeKCme YClo8us 3a0ayu, 6bloupams
peulenus, He npomusopeyaujie KOHMeKcmy,

— nepesooumv npu peuleHuu 3a0avu UH@opmayuio u3 00HOU Gopmsl 8 Opyeylo, UCNOIb3Y NpU
HeobXxooumocmu cxemol, madauysvl, paguxu, OUacpammol.

MaTteMaTHYeCcKH aHAJIH3




9J1eMeHThI MATEMAaTHYECKOI0 aHAJIN3a

— OmnepupoBaTh MOHATUAMU: NPOU3BOAHAS (DYHKIMM B TOYKE, KacaTelbHas K rpaduky (QyHKIHH,
MPOU3BOIHAS (DYHKIUH;

— ONpEAETATh 3HAUCHHE MPOU3BOJHON (YHKIIMH B TOUKE MO M300paKEHUIO KacaTeIbHOH K Irpaduky,
MIPOBEAECHHON B 3TOM TOUKE;

— BbIYUCTAMb NPOU3BOOHYIO OOHOUNEHA, MHO20YNIeHA, K8AOPAMHO20 KOPHS, NPOU3EOOHYIO CYMMbl
@yHryuil;

— GBIYUCTAMb NPOU3BOOHBIE DNEMEHMAPHLIX (QYHKYUU U UX KOMOUHAYULL, UCNONb3VA CHPABOUHbLE
mMamepuanvi;

— pemaTh HECIOXKHBIE 3a/a4d Ha TPUMEHEHHE CBS3U MEXAY HPOMEKYTKaMH MOHOTOHHOCTH H
TOYKAMHU SKCTpeMyMa (YHKIWHU, C OJHOW CTOPOHBI, H NMPOMEKYTKAMH 3HAKOMIOCTOSIHCTBA U HYJISIMU
MIPOU3BOIHOM 3TON (PYHKIIMM — C IPYroif;

— uccneooeams (QYHKYUU HA MOHOMOHHOCHb, HAXOOUMb HAUOONbUWUE U HAUMEHbUIUE 3HAYEHUs
Gyukyul, cmpoums 2papuku MHO2OUIEHO8 U NPOCMbIX PAYUOHATbHBIX YHKYUL C UCHOTb308AHUEM
annapama Mamemamu4ecKo20 aHaiu3d.

B noBceqHeBHO¥ KM3HM ¥ PU U3YYEHHUH JPYTUX y4eOHbIX NMPEAMETOB:

— TIONB3YACh TpauKaMu, CPAaBHUBATH CKOPOCTH BO3PACTaHUs (POCTA, TIOBBIIICHHS, YBEIIUICHUS H T.
II.) WIK CKOPOCTH YObIBaHUS (MAICHMS, CHUKEHHS, YMEHBIICHHUS WU T. 1.) BEJIUYMH B pealIbHBIX
npoleccax;

— COOTHOCHUTH TpadMKH PEaTbHBIX MPOIECCOB M 3aBUCHMOCTEH C WX OMUCAHUSIMH, BKIFOYAIOIINMA
XapaKTEPUCTUKN CKOPOCTH W3MEHEHHUs (OBICTPBII pOCT, MJIaBHOE MOHUYKEHHUE U T. I1.);

— WCTIOJB30BaTh TPAPHKH PEATbHBIX MTPOIIECCOB ISl PEIICHUS] HECTIOKHBIX MPHUKIIAJIHBIX 33/1a4, B TOM
qrcIIe ompeaesisi Mo rpaduky CKOPOCTh X0/a MpoIecca;

— pewamsv NPUKIAOHble 3a0a4u U3 OUONO2UU, DUBUKU, XUMUU, DKOHOMUKU U OpYeUX NpeoMemos,
CBA3AHHbIE C UCCIe008AHUEM XAPAKMEPUCMUK PEANbHbIX NPOYECcos, HAXOHCOeHUeM HAUOOTbUUUX U
HAUMEHbUWUX 3HAYeHUll, CKOPpOCMU U YCKOpeHus u m. H., UHMEPRPemuposams noJIy4eHHble
pe3ynbmamsi.

BeposiTHOCTL M CTATHCTHKA

CraTncTHKA U TeOpHsi BEPOATHOCTEM, JIOTUKA 1 KOMOMHATOPUKA
— OmnepupoBaTh OCHOBHBIMH OIHMCATEIBHBIMHU XapaKTEPUCTUKAMU YHUCIIOBOTO Habopa: cpelHee
apu(pMeTHIECKOe, MeTHaHa, HanOOJIbIlIee ¥ HAMMEHBIIICE 3HAYCHUS,
— ONEepUPOBATh MOHITHAMHU: YaCTOTA W BEPOSTHOCTh COOBITHS, CIIy4ailHBIH BBIOOp, OIBITHI C
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITHSIMU;
— BBIYUCJIATH BEPOSITHOCTH COOBITHIA HA OCHOBE MOJICUETA YK CIIAa HCXOI0B;
— umemsv npeocmasierue: 0 OUCKPEMHbBIX U HENPEPLIBHLIX CLYHAUHBIX 8ETUUUHAX U PACHPEOeNeHUSIX,
0 He3a8UCUMOCTU CAYYAUHBIX GETUYUH, O MAMEMAMUYECKOM ONCUOAHUU U OUCHEPCUU CLYYAUHBIX
BEUYUH, O HOPMATLHOM PACNPeOeNeHUuU U NPUMEPAX HOPMAIbHO PACHPEeOeEHHbIX CYHAUHbIX
BeNUYUH,
— NOHUMAMb CYyMb 3aKOHA DONLUUUX YUCET U BbLOOPOUHO20 MEMOOA USMEPEHUS BEPOMHOCMEN,
— umems npeocmasienue 00 YCI08HOU 8EPOIMHOCMU U O NOJHOU 8ePOSIMHOCIU, NPUMEHAMb UX 8
peutenuu 3a0a4;
— uMemb npeocmasiienue O GaNCHbIX YACMHBIX UOAX PACHPEOeleHUll U NPUMEHAMb UX 8 PelleHuU
3a0ay;
— uMemsb npeodcmasieHue 0 KOppersyuu CIy4aiuHblX 6eIUYUH, O TUHEUHOU pecpecCcull.
B noBceqHeBHO¥ *KM3HU ¥ TPU H3YYEHHUH JPYTUX MPEAMETOB:
— OIICHUBATh, CPABHUBATh U 6bIYUC/ISIMb B TPOCTBIX CIy4asX BEPOSITHOCTH COOBITHI B peaybHOM
KHU3HU;
— YHTaTh, COMOCTABJIATh, CPAaBHUBATh, MHTEPIIPETUPOBATh B MPOCTBIX CIIydasX peajbHbIC TaHHBIC,
MPEICTaBJICHHBIC B BUJIE TAOJUII, MAarpamMMm, TpaduKOB;
— 8blOUPamMb NOOX00AUUE MeMOObl NPedCMAasieHUss U 00PAdOMKU OAHHBIX,
— yMemb peuamsv HeCl0dHCHble 3a0auu HA NpUMEHeHUe 3aKOHA OONbUUX YUCel 8 COYUONOUU,
cmpaxosanuu, 30pa6oOOXpanenul, obecnedeHuu 0Oe30NACHOCMU  HACeNeHUs 8  UPEe3GbIYALHbIX
CUMyayusx.



I'eomeTpus

— ONEpUPOBATHh MOHATHUSMH: TOYKA, MPsSMasi, TIIOCKOCTh, MAPAILICIBHOCTh U MEPIEHAUKYISIPHOCTD
MPSIMBIX U IIIOCKOCTEN;
— pacro3HaBaTh OCHOBHBIC BHUJIBl MHOTOIPAHHHMKOB (TIpU3Ma, NHpPaMUIa, MPSIMOYTOJIbHBIN
napajuiesienumnes;, Ky0) u Ten BpalleHus (KOHYC, IWIMHAP, chepa U 1Iap), 61a0ems CMaHOapmHou
Kraccugukayuei. npoCmpaHCcmeeHHbIX ueyp (Mupamuobl, npumvl, napaiieienuneovl);
— HM300paxaTh u3ydaemble (PUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB;
— nenath (BBIHOCHBIC) IJIOCKHE YEPTECKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY,
cOOKyY, CHHU3Y; Cpoums cedenus MHO202PaAHHUKOB,
— W3BJIEKATh, WHTEPIPETUPOBATH U NpeodOpazoevieams WHGOPMAIMIO O TPOCTPAHCTBEHHBIX
TeOMETPHYCCKUX (PHUTypax, MPeACTaBICHHYIO Ha YepTeKaX U PUCYHKAX;
— ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMBIX U NIOCKOCHeEll 8 NPOCMPAHCmEe;
— NpUMeHSTH TeopeMy [Trudaropa mpu BEIYUCICHUH 3JIEMEHTOB CTEPEOMETPHUIECKUX (PHUTYD;
—  HaxoJWTh OOBEMBI W IDIOMIAJNA MOBEPXHOCTEH MPOCTEUIITUX MHOTOTPAHHUKOB, TEJl BpallCHUS,
2eomempuyeckux mei ¢ IpUMEeHeHHeM (hopmy,
—  BbIYUCAAMb PACCMOSHUSL U YeTibl 8 NPOCMPAHCMEE,
—  npumeHamb 2eomMempuyeckue Gakmol O peuwleHus: 3a0ay, NPeONnoNdA2aUUX HECKOIbKO
Wazo6 peuterus, eciu YCiosus npUMeHeHUs 3a0aHbl 8 AGHOU hopme;
—  pewamv 3a0ayu HA HAXOHCOEHUE 2e0MEemPULeCcKUX GeIUYUH NO 00pasyam Uiy areopumma,
Gopmynuposams ce0licmea u NPU3HAaKu Gueyp,
—  00Ka3vleams ceoMempuyecKue YmeepicOeHus.
B noBceqHeBHO# )KM3HH M TPU U3YYE€HHUH IPYTUX NPeAMETOB:
— COOTHOCHUTH a0CTpPaKTHBIE TEOMETPHUYECKHE TOHITHS W (AKTBI C pPEabHBIMU KHU3HCHHBIMU
00BEKTaMU ¥ CUTYAIHSIMH;
— WCTOJB30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX T'€OMETPUYECCKUX (QHUTYp UIS PEIICHUS THIIOBBIX
3a7a4 MPaKTUIECKOTO COACPIKaHUS;
— COOTHOCHTD IUIOMIA/IN MMOBEPXHOCTEH TeJ OJMHAKOBOM (HOPMBI pa3IHMYHOTO pa3Mepa; COOTHOCHUTh
00BEMBI COCY/IOB OJTMHAKOBOM (DOPMBI Pa3IMYHOTO pa3Mepa;
— oIleHHBaTh (HOpMY MPABUILHOTO MHOTOTPAHHMKA IIOCIIE CITWIOB, CPE30B U T. I (ONPEIENSATh
KOJIMYECTBO BEpIINH, pEOep U TpaHell OJTy4eHHBIX MHOTOTPAHHHUKOB);
— UCNONL308aMb  CEOUCMBA 2eoMempudeckux ¢ueyp 01 peweHus 3a0ay NpaKmuiecko2o
Xapaxmepa u 3a0ay u3 opyeux ooracmeti 3HAHU.

BexkTopbl 1 KOOPAMHATHI B TPOCTPAHCTBE

— OmnepupoBaTh MOHATHIMH: JEKaPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOPA, YrOJI MEXKIY BEKTOpaMH, CKAISIPHOE MPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPBI;

—  HaXOJWUThb KOOPAMHATHI BEPUIUH Ky0Oa U MPsIMOYTOJIBHOTO MapajieNenunena, paccmostue mexicoy
08YMsL MOUKAMU,

— HaxXOJWTh CYMMY BEKTOPOB U TPOM3BEJCHHE BEKTOpA HA YHUCIO, Y207 MexdcOy GeKmopamu,
CKaJIsIpHOe Npou3eedeHue, packiaoblgams eKmMop no 08YyM HeKOLIUHEAPHbIM GeKMOPAM;

—  3a0asamv NIOCKOCMb YPAGHEeHUeM 8 0eKApMmMoBoll cucmeme KoopouHam,

—  pewamsb npocmeuuiue 3a0a4u 8gedeHuemM 6eKmopHo2o basuca.

Yray0néHHbIi ypOBEHb

JInst yCmenrHoro Mpojo/KeHUsT 00pa30BaHUs MO CHCIHATBHOCTSM, CBA3aHHBIM C MPHKIATHBIM
UCIIOJIb30BaHHEM MaTeMaTuku (1-ii ypOBEHb IUIAHUPYEMBIX PE3YJIbTATOB), BBITYCKHHK HAYYHTCS, a
TAaKKE TOJYYUT BO3MOKHOCTh HAYYMTHCS JJIsI 00ECTIeYEeHHUs YCIEIIHOTO MPOI0DKEHHsT 00pa30BaHums
0 CIICIMATBHOCTSIM, CBSI3aHHBIM C OCYIIECTBICHHEM HAYYHON W HCCIIEA0BATENbCKOM AEATEIBHOCTH B
00JIaCTH MaTeMaTHKH W CMEXKHBIX HayK (2-# YpOBEHb IIAHUPYEMBIX PE3yJIbTAaTOB, BBIIEICHO
KYPCUBOM).



Aureopa

9J1eMeHTBI TCOPUN MHOZKECTB U MaTeMaTH4eCKOil JOruKHN

— CB0OOIHO OMEpPUPOBATH MOHATHUSIMU: MHOYKECTBO, ITyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBA,
AJIEMEHT MHOKECTBA, TIOJJMHOKECTBO, TIEpeceUCHUE, 00bSTUHEHIE U PA3HOCTh MHOKECTB;

— TPHUMCHSITh YHCIIOBBIC MHOXKECTBA Ha KOOPAMHATHOM MPSIMON: OTPE30K, HHTEPBAJI, MIOJTYHHTEPBAII,
MPOMEKYTOK C BBIKOJIOTOM TOUYKOH, rpaduyeckoe Npe[CTaBICHHE MHOXECTB Ha KOOPIMHATHON
TUIOCKOCTH;

— MPOBEPATH MPHHAICKHOCTH AIIEMEHTa MHOXKECTRY,

— HAXOJUTh TEepPEceUeHre U 00bEIMHEHNE MHOXKECTB, B TOM YHCJIC TIPEJCTABIICHHBIX rpaduuecku Ha
YUCJIOBOM TMPSMOW M HA KOOPJIMHATHOM IUIOCKOCTH; — 3a/1aBaTh MHOXECTBA IMEPEUHUCICHUEM U
XapaKTePUCTHUECKUM CBOHCTBOM;

— OIEepUpPOBATH MOHATHSAMH: YTBEPXKJICHUE, OTPHIIAHWE YTBEPXKICHHS, WCTHHHBIC W JIOXKHBIC
YTBEPIKICHHUSI, IPUIHHA, CIICJICTBUE, YACTHBIN CITydail 00IIero yTBepKICHUS, KOHTPIIpUMED;

— MPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKACHHUS TSI 000CHOBAHUS ICTHHHOCTH YTBEPIKICHHIA,

— Onepupoeamsv NOHAMuUEM ONpeoeleHuUs, OCHOSHLIMU GUOAMU ONpeOesieHUll U meopem,

— NOHUMAMb CYMb KOCBEHHO20 00KA3AMeNbCMEd;

— 0Nnepupo8amsv NOHAMUAMU CYEMHO20 U HECUEMHO20 MHONCECmEa,

— NPpUMEHSAMb Memoo MaAmemMamuieckol UHOYKYuu 0 NPO8e0eHUsl PACCYHCOEHUN U OOKA3AMeNbCme
npu peuleHuu 3a0a.

B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

— WCTOJB30BaTh YMCIIOBBIC MHOKECTBA Ha KOOPIAMHATHON MPSIMOW M Ha KOOPJMHATHOH IJIOCKOCTH
JUIS ONIMCAHMSI peasIbHbIX MTPOLIECCOB U SBIICHUI;

— MPOBOJIUTH JOKa3aTeIbHbIE PACCYK/ICHUS B CUTyalUsIX MOBCEAHEBHON KU3HHU, TP PELICHUU 3a/1a4
U3 IPYTUX MPEIMETOB;

— UCNONIL308AMb MEOPEeMUKO-MHONCECNBEHHbIU A3bIK U A3bIK JO2UKU OJIL ONUCAHUS DeabHbIX
npoyeccos u A61eHUl, Npu peuleHuu 3a0ay Opyeux yueOHulX npeomMemos.

Yucia u BoIpakeHUst

— CB0OOJHO OnepHpOBaTh NOHATUAMU: HATYPAJIIbHOE YHCIIO0, MHOKECTBO HATYpaJIbHBIX YUCEI, LEJI0e
YHCII0, MHOXKECTBO LENbIX 4YHCEN, OOBIKHOBEHHass ApoOb, IecsATHYHas IpoOb, CMELIAHHOE YHCIIO,
palnMoHaIbHOE YHCIIO0, MHOYKECTBO PAllMOHATIBHBIX YMCEN, UPPALMOHAIIBHOE YHMCII0, KOPEHb CTEIEHH N,
JeWCTBUTENLHOE YHUCII0, MHOKECTBO AEHCTBUTEIBHBIX YHCEII, TEOMETpUYE-

CKasi MHTepIIpeTalus HaTypaJlbHbIX, LENbIX, PAIUOHAIBHBIX, N€HCTBUTEIIBHBIX YUCEI;

— TMOHUMATh U OOBACHATH PA3HUIYy MEXAY MO3UIMOHHON M HEMO3MLMOHHOM CHUCTEMaMH 3alucu
qucen;

— HEepPEeBOIUTh YUCIIa U3 OJHOM CUCTEMBI 3aIIUCH (CUCTEMBbl CUUCIICHHUS) B IPYTYIO;

— JI0Ka3bIBaTh U HCIIOJIb30BaTh NMPU3HAKU JEIMMOCTH, CYMMbI M IPOU3BEACHHS MPHU BbINOJIHEHUH
BBIUMCIIEHUH U PELIeHNN 3a/1aY;

— BBINOJIHATH OKPYTJIEHUE PAllMOHATIBHBIX U UPPALMOHAIBHBIX YHCEN C 3aJaHHON TOYHOCTBIO;

— CpaBHHUBATh JIEHCTBUTENbHBIE YHCIA Pa3HBIMU CIIOCOOAMU;

— YIOOpPS/I0OYMBATH 4YHCIA, 3alMCaHHblE B BHJE OOBIKHOBEHHOW M JECATUYHOM JpoOM, uucia,
3allMCaHHbIe C HCMOJb30BAHUEM apU(METHUECKOro KBaJpaTHOTO KOPHS, KOpPHEH cTeneHu OoJiblie
BTOPOW;

— Haxoauth HO/I 1 HOK pa3HeiMu cioco0amu 1 MCTI0JIb30BaTh UX MPH PEILIeHUH 3a/1ay;

— BBINOJIHATH BBIUMCIICHUS U NIPe0Opa30oBaHUs BBIPAKEHHUH, COIEPKAIIUX JEHCTBUTENbHBIE YUCIIa, B
TOM YHCJI€ KOPHU HATypaJIbHBIX CTEIIEHEM;

—  BBIIOJHATH  CTaHAAPTHBIE  TOXIECTBEHHbIE  NPEoOpa3oBaHHsl  TPUTOHOMETPUYECKHUX,
norapu(pMHUUECKUX, CTETIEHHBIX, UPPALMOHATIBHBIX BBIPAKEHHIA;

— c80000HO ONEpuUpPo8amb YUCIOBLIMU MHONCECMBAMU NPU PEUEHUU 3A0aY,

— NOHUMAMb NPUYUHBL U OCHOBHbLE UOeU PACULUPEHUS YUCTOBbIX MHOJICECS,

— 61a0emb OCHOBHbIMU NOHAMUAMU MeOPUU 0eNUMOCIU NPU PeUleHUU CMAHOAPMHBIX 3a0a4;



— umems 0a308ble NPEOCMABIEHUSA O MHONCECBE KOMNIEKCHbIX YUCE]L,

—  CB0000HO  BLINOIHAMb  MONCOECMBEHHble  NpPeodpa3’06aHus  MPUSOHOMEMPUYECKUX,
Jl02apupmMuieckux, crmenenHbIX 8blpadCeHull;

— g1ademv opmynoi bunoma Hoiomona;

— NpuMeHAmMb npu peuleHuu 3aday meopemy o auHelinom npeocmasenenuu HOJ[, Kumaiickyio
meopemy 06 ocmamkax, Manyto meopemy @epma;

— NpUMeHAmMb NpU peuleHul 3a0ay MeopemuKo-4uciogvle QYHKYUU: Yucio u cymma oerumeretl,
@yuryuio Dinepa;

— NPUMEHAMb NpU peuweHuu 3a0ay yenHvle 0poouU, MHO2OUNEHbl C OelCMBUMENbHbBIMU U YelblMU
K03 puyuenmamu,

— 61a0emv NOHAMUAMU: NPUBOOUMDbLE U HENPUBOOUMbBLE MHOOUIEHbI, NPUMEHAMb UX NPU peuleHuu
3a0ay;

— npumensmv npu pewienuu 3a0ay OCHOBHYIO meopemy aneeOpvi; npocmeluue QyHKYuU
KOMNIEKCHOU NepeMeHHOU KaK ceomempuyecKkue npeoopazoseanusl.

B noBceHeBHO¥ )KM3HU M IPU U3YyYEHHUH JIPYTUX MPEAMETOB:

— BBIMOJIHATh U OOBSICHATH PE3yJIbTaThl CPABHEHHS PE3YJbTAaTOB BBIYMCIACHHUN TPU PEIICHUH
MPAKTUYECKUX 3a7a4, B TOM YHCJIC MPUOIMKEHHBIX BBIYMCIICHUN, WCIOIB3ysd pa3HbIC CIIOCOOBI
CPaBHEHUN;

— 3aMKCHIBaTh, CPABHUBATH, OKPYIJISTH YHNCIIOBBIC IAHHBIC,

— HCIT0JIB30BATh PeATbHBIC BEJTUYHHBI B PA3HBIX CUCTEMaX U3MEPCHUS;

— COCTaBIATH W OICHUBATh pa3HBIMH CIOCOOAaMU YHUCIIOBBIC BBIPAKCHHS TIPH PEIICHUU
MPAKTUYECKUX 33734 U 337a49 U3 JIPYTUX YICOHBIX MTPEIMETOB.

YpaBHeHUs] 1 HEPABEHCTBA

— CB0oOOIHO OmEepUpoBaTh TOHSATHSMH: YpPaBHEHHE; HEPAaBEHCTBO;, PaBHOCWIIBHBIC YpPaBHEHUS W
HEPaBEHCTBA; YPaBHEHHE, SBIISIONIEECS CIEICTBHEM JIPYrOro YpaBHEHUS; YpaBHEHUS, PABHOCHIbLHBIC
Ha MHOKECTBE; PaBHOCHIIbHBIC ITPE0Opa30BaHUs YPaBHEHUH;

— pelaTth pa3Hble BUIbI YpaBHEHUI U HEPABEHCTB M X CUCTEM, B TOM YHCJIC HEKOTOPHIC YPaBHEHUS
TpeThel 1 YeTBEPTOH CTENEHE!, IPOOHO-paIlHOHAILHBIC U HPPAIOHAIBHBIC;

— OBJIAJICTh OCHOBHBIMH THIIAMH MOKa3aTeIbHBIX, JOTapUPMHUUECKUX, HPPAITHOHAIBHBIX, CTEIEHHBIX
YpaBHEHHI M HEPABEHCTB W CTAHIAPTHBIMU METOJAMHU UX PEIICHHH W MPUMEHSTh X MPU PEIICHUU
3ajay;

— IpUMEHSTh TeopeMy be3y k pelieHno ypaBHEHH;

— IPUMEHSTH TeopeMy Buera 1iist pereHuss HeKOTOPBIX YPaBHEHUH CTEIIEHH BBIIIE BTOPOA;

— TIOHUMATh CMBICI TEOPEM O PAaBHOCWJIBHBIX M HEPAaBHOCWJIBHBIX MPEOOpPA30BaHUAX yYPaBHEHUH U
YMETh MX JIOKa3bIBATh;

— BJAJIETh METOJIAMH PEIICHUS YPaBHEHWI, HEPaBEHCTB M HMX CHUCTEM, YMETh BBIOMpATh METO
petieHusi 1 000CHOBBIBATh CBO BBHIOOD;

— KCIIOJIb30BaTh METOJ MHTEPBAJIOB JIJISl PELICHHUS HEPABEHCTB, B TOM YKCJIE JIPOOHO-pAIlHOHATBLHBIX
Y BKJTFOYAIONINX B CE0sl HPPALMOHAIBHBIC BEIPKCHUS;

— pemath anreOpandyeckue YypaBHEHHsS M HEPABCHCTBA M WX CHUCTEMBl C TapaMeTpamu
aNreOpandeckuM U Tpa@uueCKUM METOIAMU;

— BJIQJIETh Pa3HBIMU METOJIaMU JI0KA3aTeIbCTBA HEPABEHCTB;

— pemiath ypaBHEHUS B IISIIBIX YUCIIAX;

— wu300pakaTh Ha IUIOCKOCTH MHOXKECTBA, 3aJlaBacMble YpaBHECHUSMH, HEPAaBCHCTBAMH M UX
CHCTEMaMH;

— CcBOOOJIHO HCHOJIB30BATh TOXJIECTBCHHBIC MPEOOPa30BaHUs MPHU PEIICHUH YPaBHEHUH M CHUCTEM
YPaBHEHUH;

— €80000HO onpedenimvb Mun U 8blOUPAMb MemooO peuleHus NOKA3AMENbHbIX U 102APUPMULECKUX
VPAGHEeHUll U HEPABEeHCMS, UPPAYUOHATbHLIX YPAGHEHUN U HEPABEHCMS, MPUSOHOMEMPUYECKUX
VPAGHEHULL U HePABEHCNS, UX CUCTEM,

— C80000HO peulamsv cucmembvl JUHEUHbIX YPAGHEHULL,

— pewams OCHOBHbLE MUNbL YPAGHEHUN U HEPABEHCE C NAPAMEMPAMU,

— npumensimyv npu peweHuy 3a0ay Hepasencmea Kowu—~byHuakosckoeo, Bepuynu,



B noBceqHeBHO¥ KM3HM M NIPU U3YYE€HHUH JPYIUX NPeAMeTOB:

— COCTaBIISITh W peIIaTh YpPaBHEHUS, HEPAaBEHCTBA, UX CHCTEMBI NPH PELICHUU 337ad U3 JPYTUx
y4eOHBIX PEIMETOB;

— BBINOJIHATh OLEHKY IHPaBIOINOA00US pPE3yJlbTaTOB, MOJYYaeMbIX INPH PEHICHUU Pa3THYHBIX
ypaBHEHUH, HEPABEHCTB U X CUCTEM, IIPH PELICHUH 3aJ1a4y U3 IPYTUX YUeOHBIX MPEAMETOB;

— COCTaBJIATH M pellaTh YPaBHEHHUS W HEPAaBEHCTBA C MapaMeTpaMy NpU PEUICHWH 33134 U3 JPYTruX
Y4eOHBIX TPEAMETOB;

— COCTaBJIITh ypaBHEHHE, HEPABEHCTBO HJIM MX CHUCTEMY, OMHMCHIBAIOIINE PEATbHYIO CUTYALUIO WIIN
MPUKIIAJIHYIO 3a/1a4y, HHTEPIPETUPOBATH MOJTyICHHBIE PE3yIbTATHI,

— WCIIOJIb30BaTh NPOTPAMMHBIC CPEICTBA MpPU PEIICHHH OTACIBHBIX KIACCOB YpPaBHEHHHA U
HEPaBEHCTB.

D yHKIUUH

— Bragets MOHATHAMM: 3aBUCUMOCTb BEIUYMH, (PYHKIMS, apTyMEHT U 3Ha4€HHE (QYHKIMH, 00JacTb
OTpEJIeNIeHUs] U MHOKECTBO 3HAYeHMM (QYHKUMH, TpaduK 3aBUCUMOCTH, Tpaduk (QYHKUWH, HYIU
(GYHKIMM, TPOMEKYTKH 3HAKOMOCTOSHCTBA, BO3pACTaHWE HA YHCIOBOM MPOMEXKYTKE, YObIBaHHE Ha
YHICIIOBOM MPOMEXKYTKE, HauOOJIbIlee 1 HauMEHbIIIee 3HaUeHHs (DYHKIIMHM Ha YUCIOBOM IPOMEXKYTKE,
nepuoaudeckast pyHKIUs, epuo, Y€THasd U Heu€THast QYHKIMH; YMETh IPUMEHATh 3TH MOHATUSA [IPU
pELIeHNH 3a]1a4;

— BIJIaJIETh TOHATUEM: CTENeHHas (DPYHKUUS; CTPOUTh €€ rpauk M yMeTb NPUMEHSATH CBOMCTBA
CTeTNeHHOM (YHKIIMM MPU PELICHUH 3a/1aY;

— BIJIQJIETh MOHATHSAMM: TOKa3aTeabHas (QYHKIMS, SKCIIOHEHTA; CTPOUTh HMX TpaQUKd U YMETb
IPUMEHATH CBOMCTBA MOKAa3aTEeIbHON (QYHKIMH IIPU PEILIEHUM 3a/1a4;

— BJIQJIETh NOHATHEM: Jiorapupmuueckas (QyHKUUSA; CTpPOUTh €€ TpapuK M yMeTb HIPUMEHSThH
CBOMCTBA Jorapu(MHUIECKON PYHKIIMHU TIPH PEIICHUH 3a]1a4;

— BJAJETh MOHITUEM: TPUTOHOMETPHUUYECKUE (DYHKIMM; CTPOUTHh UX TpaQUKH M YyMEThb IPUMEHSTH
CBOMCTBA TPUTOHOMETPUUECKUX (QYHKIUI IIPU pEIIeHNN 3a/1aY;

— BJIAJIeTh NOHATHEM: 00paTHas (PYHKLHUSA; IPUMEHSATh 3TO MOHATHE NPH PEILICHUH 3a1a4;

— IPUMEHSATH [IPU PELICHUH 3aa4 CBOMCTBA (PYHKIMI: YETHOCTD, IEPHUOJUUHOCTD, OTPAaHUYEHHOCTD;
— IPUMEHATH [IPU PELICHUH 3a1a4 peodpa3zoBaHus rpaduKoB (PyHKIMIA;

— BJAJeTh IOHATHUAMH: YHUCIOBBIE IOCIEIOBATEIbHOCTH, apudMeTHuecKkass M TreoMeTpudeckas
IIPOIPECCUN;

— IPUMEHATh NPH PEIIEHUM 3a1ady CBOICTBA M NPHU3HAKU apu(PMETHUECKOH M I'€OMETPHUECKOU
MPOrpeCcCcuii;

— 61a0emsv NOHAMUEM: ACUMNIMOMA; YMemb €20 NPUMEHAMb NPU peuleHuu 3a0a4;

— NpUMeHAmb Memoobl peueHUss NPoCmeuuux ougd@depeHyuanvrvlx YpagHeHull nepeo2o u 6mopo2o
Nnopsi0Ko8.

B noBceqHeBHO¥ KM3HHM M NIPU U3YyYEeHHUH JAPYrUX y4eOHbIX NPeAMETOB:

— OIpeNeIATh MO rpadukaM U UCHOJIb30BaTh Ul PELICHUs NMPHUKIAIHBIX 3a7a4 CBOWCTBA peabHbIX
IIPOLIECCOB M 3aBUCUMOCTEH (HanOONbLINE M HAaUMEHbIINE 3HAYeHUs, IPOMEXYTKU BO3pACTaHMs U
yOBbIBaHUS, MPOMEKYTKH 3HAKOMOCTOSHCTBA, ACUMIITOTHI, TOYKM Ieperuda, mnepuoa u T. IL.),
MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOW CUTYallUu;

— OIpeNeNIATh MO0 rpaduKaM MPOCTeHIINe XapaKTePUCTUKU MEPHOIUUYECKHX MPOIIECCOB B OUOJIOTHH,
HSKOHOMHUKE, MYy3bIKE, PAAMOCBA3U U T. 1. (AMILIUTY1a, IEPHOA U T. I1.).

TexcToBBIE 3a029UH

— PemaTs pa3Hble 3a1a4d MOBBIIIEHHON TPYIHOCTH;

— aHAJIM3UPOBATH YCIOBHUE 3a/1a4M, BBIOUPATh ONTUMAIBHBIN METOJI PEIICHUS 3a/1a4H, pacCMaTpUBast
pa3IuYHbIE METO/IbI;

— CTPOUTh MOJENb PELICHUs 3a7aud, MPOBOJUTH JOKA3aTEIbHBIE PACCYKACHHS MpPU PEIICHUU
3aa4H;

— pemath 3a1a4u, Tpedyromre nepedopa BapUaHTOB, MPOBEPKH YCIOBUM, BHIOOpAa ONTHMAILHOTO
pe3ynbTaTta;



— AHaJIU3HMpOBaTh M MHTEPIPETUPOBATH IIOJIYYCHHBIE DPEIICHHWS B KOHTEKCTE YCIOBHs 3aJadH,
BBIOMPATH PEIICHNUs, HE IPOTUBOPEYALINE KOHTEKCTY;
— TEepPEeBOAUTH MPH PEIICHUH 3a7a4i MH(OOPMAIMIO U3 OJHON (POPMBI 3aIIUCH B JIPYTyIO, UCTIOJIB3Ys
pU HEOOXOIMMOCTH CXEMBbI, TaOIHIIbI, IpaduKH, TUarpaMMBbl.
B noBceaHeBHOM KU3HU U IIPU U3YYEHHUH APYTrUX NIPeIMETOB:

— pelaTh IPaKTUYECKHE 3a4a4U U 3a/1a4 U3 IPYrUX NPEIMETOB.

MaTtemMaTHYecKHU aHAJIN3

DneMeHTbl MaTEMaTUYECKOr0 aHalu3a

— Branerp nonstuem: 0€CKOHEUHO yObIBalOIlas F€OMETpUUYEcKas MPOTrpeccus U yMeTh NMPUMEHSTh
€ro MPH pelIeHNH 3a/1ad;

— TIPUMEHSTH [T PEUICHHUS 3a7a4 TEOPHUIO TPEIEIIOB;

— BJIQJIETh MOHATUSAMHU: OECKOHEUHO OOJIBIINE YUCIIOBBIE MOCIEIOBATEILHOCTH U OECKOHEYHO MaJIble
YHCJIOBBIE ITOCIIE0BATEIFHOCTH,; YMETh CPaBHHUBaTh OECKOHEYHO OOJbIINE W OSCKOHEYHO Majible
MOCIIEIOBATEIHHOCTH;

— BJIQJIETh MOHATUSMU: TIPOU3BOIHAS (DYHKIIMU B TOUYKE, TPOM3BOIHAS (PYHKIINH;

— BBIYUCIIATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHI 1 UX KOMOWHAIIHIA;

— HWCCIeoBaTh (PYHKIIMM HA MOHOTOHHOCTB M OKCTPEMYMEI,

— CTPOHTH TpapUKH U MPUMEHSITh UX K PEIICHHUIO 33]1a4, B TOM YHUCIIE C TTAPaMETPOM;

— BJIQJIETh MOHATHEM: KacaTebHas K TpapuKy QYHKINN; yMETh IPUMEHSATH €r0 MPH PEIICHUH 33]1ay;
— BJIAJIETh MOHATUSME: TIEPBOOOPA3HasL, ONIPEEIEHHBINA HHTETPAT;

— npuMeHITh Teopemy HortoTona—IJleliOHuIa 1 e€ crneAcTBUS TSl peleHus 3a1ay;

— C80000HO 61a0emb CMAHOAPMHBLIM ANNAPAMOM MAMeMAmu4ecKko20 aHanu3a OJisl GblYUCTIeHUs.
NpOU3B00HBIX PYHKYUU OOHOU NEPEeMEHHO,

— CBOOOOHO NPUMEHAMb ANNApam Mmamemamuieckoeo aHaiu3a O UCCIe008aHUs (DYHKYU U
noCmMpoeHnus 2papuKkos, 8 Mom Yucie UCCi1e008anUs Had 8bINYKIOCHb,

— Onepuposamsv NOHAMuUEM NePEo0OPA3HOLL OJisl peuleHus 3a0ady,

— 0671a0emb OCHOBHbIMU cgedeHusmMuU 06 unmezpane Hvromona—I/leiibnuya u e2o npocmetiuux
NpUMEHEHUSX;

— Onepuposamsv 8 CMaHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU BbICULUX NOPSAOKOS,

— yMemb NpUMeHAmMb NPU peuleHuU 3a0ay C80UCMB8a HeNPEPbIBHLIX PYHKYULL,

— yMemb npuMeHsAmb npu peuieHuu 3a0aq meopemsvl Betiepwumpacca;

— YMemb GbINOIHAMb NPUOIUINCEHHBIE BLIYUCTEHUS (MemOoObl peuleHuss YPAGHeHUll, GblYUCTIeHUs.
onpeoenénnozo unmezspana);

— yMemb NpUMEHsIMb NPUNIONCEeHUe NPOU3BOOHOU U ONpedesiéHHO20 UHMe2pala K peueHuro 3a0auy
ecmecmeo3Hanusl,

— 81a0emb NOHAMUAMU'. 8MOPAsl NPOU3BOOHASL, BBINYKIOCMb 2paduKa YyHKYuLU, ymems Ucciedosams
@YHKYUIO HA 8LINYKIOCTD.

B noBcegHeBHOI KU3HM U NP U3YUYEHUH APYTUX YUeOHBIX IPeIMETOB:

— pemarh MPUKIATHBIC 3a/a4d U3 OUOJIOTUU, (PU3UKHU, XUMHH, SKOHOMHUKH U JAPYTrUX MPEIMETOB,
CBSA3aHHBIE C UCCIEJOBAaHUEM XapaKTePUCTUK IPOIECCOB, HMHTEPIPETUPOBATH IMOJTyYCHHBIE
pe3ysbTaThl.

BepoaTHOCTH H CTATHCTHKA

KoMmOuHaTopuka, BepoOSITHOCTh M CTATHCTHKA, JIOTUKA U Teopusi rpagoB

— OHCpI/IpOBaTB OCHOBHBIMH OIIUCATCIIbHBIMH XapPAaKTCPHUCTUKAMU YHUCIIOBOTO Ha60pa; INOHATHUAMU
reaepajibHass COBOKYITHOCTb U BBI60pKa;

— OIepHupoBaTh IOHATHUAMHU: YaCTOTAa H BEPOATHOCTH CO6LITI/I$I, CymMMa W TIPOU3BCACHUC
BepOHTHOCTeﬁ; BBIYUCIIATH BEPOATHOCTH COOBITHI Ha OCHOBE MOACYETa YKcia HCXOJO0B,

— BJIaACTh OCHOBHBIMHU ITOHATHUAMU KOMGI/IHaTOpI/IKI/I U YMCTb IIPUMCHATH UX NP PCIICHHUU 3a/1a4,

— UMCThb IMPEACTABJICHUC 00 ocHOBax TCOpUU BepOHTHOCTeﬁ;



— UMETh IPEJCTABICHNUE O TUCKPETHBIX M HEMPEPHIBHBIX CIyYailHBIX BEJTMYUHAX U PACTIPEICIICHUSX,
0 HE3aBUCUMOCTH CIIy4ailHBIX BEJINYUH;

— WMETh MPEJICTABICHUE O MATEMAaTHICCKOM OKHIAHUH M TUCTIEPCUN CITy4alHbIX BEIHYNH;

— MMETh MIPEJICTABICHUE O COBMECTHBIX PACTIPEICIICHUSX CIIYIaifHBIX BEITUYHH;

— MOHUMATH CYTh 3aKOHA OOJIBIITNX YHCET M BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEHH;

— HMMETh MPEJICTABICHUE 0 HOPMAIBHOM PACIPEICICHIH U MPUMEPAX HOPMAITBHO paclpeaeaEHHBIX
CIIy4alHbIX BEJIMYMH;

— WMETh NIPEJICTABICHUE O KOPPEIISAIUU CITyJailHBIX BEJINYMH;

— umMemb npeocmasienue 0 YeHMpaibHOU NpeodebHoU meopeme,

— umems npeocmasierue o0 8b100POUHOM KOIpuyuenme Koppersyuu u IUHeUHol pecpeccuul;

— umemsv npedcmasieHue 0 Cmamucmu4eckux 2unome3ax u npogepke CMamucmuieckou 2unomesul,
0 cmamucmuxe Kpumepus u eé yposHe 3HAUUMOCMU;

— uMemb NpeoCcmasieHue 0 CeA3U IMNUPUYECKUX U MeOPemUecKux pacnpeoeneHull;

— umems npedcmasiienue 0 KOOUPOBarHuu, 080UUHOU 3aNUCU, 0BOUUHOM Oepese;

— 81a0emb OCHOBHLIMU NOHAMUAMU meopuu 2pagos (epagh, eepuiuna, pebpo, cmeneHv GepuluHbl,
nyms 6 2page) u ymems npumMeHAmb ux npu peueHuu 3a0auy,

— uMemb npeocmasiienue 0 0epesvsx U ymems NPUMeHsImb €20 NPU peueHuu 3a0ad,

— @1ademv HOHAMUEM: CBA3HOCMb, YMeMb NPUMEHAMb KOMNOHEHMbl CEA3HOCMU NPU peuleHuu
3a0ay;

— yMemb 0CYWecmeisims nymu no péopam, 06xoovl péoep u sepuiun epagda;

— umems npedcmasnenue o6 ineposom u I amunrbmoHogom nymu, umems HpPeOCmasleHue o
mpyoHocmu 3a0aqu Haxoxcoenus I amunbmonosa nymu,

— gnademv HNOHAMUAMU. KOHEUHble CUEMHble MHOMCECmed, CYEmHble MHOMCecmeda, YMemb
NPUMEHAMb UX NPU PeUeHUU 3a0ay,

— yMemb NPUMEeHAMb Memoo0 MamemMamudeckou UHOYKYUuu,

— yMemb npumMeHams npuHyun JJupuxie npu peuieHuy 3a0ay.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

— BBIYMCIIATH WIN OLICHUBATh BEPOSITHOCTH COOBITHI B pealbHOM JKU3HH,

— BBIOMpATH METO B! TIOIXO/IAIIETO MPEACTABICHUS U 00paOOTKU JaHHBIX.

I'eomerpusi

—  BJAJETh T'€OMETPUYECKUMU IMOHATHSAMHU IPU PEIICHUU 3a7ady U MPOBEICHUH MaTeMaTHYeCKHUX
paccyxJIeHUI;

— CaMOCTOSITENbHO (OPMYIUPOBATH OMPENEICHUs T€OMETPUUECKUX (DUTYpP, BBIIBUraTh TMIIOTE3bI O
HOBBIX CBOMCTBaxX M MPHU3HAKAX T€OMETpUUYECKUX (UTYp U OOOCHOBBIBATH WJIM OMPOBEPraTh UX,
00001aTh WM KOHKPETU3UPOBATh pe3yidbTaThl Ha HOBBIE KJacchl (UIYyp, MNPOBOAUTH B
HECJIOKHBIX CIy4dasX KiaccupuKaluo GUryp mo pa3aindHbIM OCHOBAHUSIM;

— WCCIe[OBAaTh YEPTEXKH, BKIOYas KoMOMHauuu GUryp, H3BJIEKaTh, HHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHGOPMAIUIO, TPEICTABICHHYIO HA YepPTEkKax;

— peuiath 3a7ayd TE€OMETPUUYECKOTO COJEp)KaHUS, B TOM YHWCJIE€ B CHTyallHsX, KOTJa alrOpUTM
pElIeHNs He CIeIyeT SIBHO M3 YCJOBUS, BBIMOIHATh HEOOXOAMMBIE AJISl PELICHUS 3aa4 JOMON-
HUTENbHBIE TIOCTPOEHUS, HCCIEAOBATh BO3MOYKHOCTh NPUMEHEHHUS TeopeM H (Gopmyn s
peuieHus 3aaay;

— yMeTb (pOpMYITHPOBATh U IOKA3bIBATH T€OMETPHUUECKHUE YTBEPKIACHUS;

— BJIQJIETh MOHATUSMH CTEPEOMETPUU: IPU3Ma, MapasuIeNenuIe]l, Tupamuaa, TeTpasip;

— UMETh MpeJICTaBICHHs] 00 aKCHOMAaX CTEPEOMETPHUH U CIEACTBHIX U3 HUX U YMETh MPUMEHSTh UX
MIpU PEILICHUH 3a/1a4;

— YMETb CTPOUTH CEUEHHS MHOTOTPAHHUKOB C HCIOJb30BAaHUEM PA3JIUYHBIX METOJOB, B TOM YHCIIE
METO/1a CJIEIOB;

— HMETh MPEJCTaBICHUE O CKPEUIUMBAIOIIUXCS NPSIMBIX B MPOCTPAHCTBE U YMETh HAaXOJUTh Yrosl U

paccTOsSIHUE MEXy HUMU;



MPUMEHITh TEOPEMBI O MAPAIICIBHOCTH MPSMBIX U TJIOCKOCTEH B MPOCTPAHCTBE TMPH PEIICHUU
3a7ad4;

yYMETbh MPUMEHSTH MapalIeIbHOE IPOSKTUPOBAHUE ISl U300paxKeHUs PUryp;

yYMETbh MPUMEHSTH MEPIECHANKYISIPHOCTH MPSIMOU U MIOCKOCTH MPHU PEIICHUU 3a/1a4;

BIIQJICTh TIOHSTHUSM W OPTOTOHAIBHOTO TPOCKTHPOBAHHS, HAKIOHHBIX W WX IPOCKIUH, yMETh
MPUMEHSATH TEOPEMY O TPEX MEePIECHANKYIIAPAX MPU PEIICHUH 3a1a9;

BIIQJICTh TIOHATHSMH DPACCTOSIHHUS MEXAy (pUrypamMu B MPOCTPAHCTBE, OOIIETO MEPHEHAUKYISIpa
JBYX CKPEIIUBAIOIINXCS MPSMBIX U YMETh IPUMCHSTh UX IPH PEIICHUU 3a/1a4;

BIIQICTh MOHATHEM yIila MEXKIY MPSIMOW U TUIOCKOCTBIO M YMETh NMPUMEHSTH €r0 MPH PEIICHUN
3a7ad4;

BIIQJICTh TOHATHSAM W JBYIPAHHOTO VyIJa, Yria MEXJIy IUIOCKOCTSIMH, TEePIEHIANKYISIPHBI X
IJIOCKOCTEH M YMETh MPUMEHSTH X IIPH PEIICHUN 33719,

BIIQJICTh TIOHSTHUSM W MPU3MBI, TapajUIeenuela ¥ TPUMEHITh CBONCTBA Mapaiesielue a Ipu
PEIICHUH 33]1aY;

BIIQJICTh MOHATHEM MPSMOYTOJIBHOTO MapajuIeieUIe/Ia U TPUMEHSTh €T0 IIPH PEIICHUHN 3319,
BIIQJICTh MOHATHSAM WM IMHAPAMUJIbBI, BUIAOB MUPAMHI, JICMCHTOB NMPABHUIBHOW MUPAMHJBI U YMETh
MPUMEHSTH UX MPU PEIICHUH 3a/1a4;

umems npeocmasienue o meopeme Jiepa, TPABWIBHBIX MHOTOTPAHHHWKAX; BIIAJCTh MOHITHEM
TIONIA/IA IOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh IMTPUMEHSTH €ro P PEIICHUH 33]1aY;

BIIQJICTh TOHSATHSAM W Teja BPAIICHUS, CEYCHHS IMIWHIApPA, KOHyca, mapa W cepsl U yMeTh
MPUMEHSTH UX IPU PEIICHUH 3a/1a4;

BJIQJICTh MOHATHEM KacaTeIbHBIX IPSIM bl X U IUIOCKOCTEH W yMETh MPUMEHSTH €ro MPH PEIICHUN
3a7ad4;

MMETh TPEJICTABJIICHUS O BIIMCAHHBIX W ONMMCAHHBIX chepax U yMeTh MPUMCHATh UX MPHU PEIICHHH
3a7ad4;

BJIQJICTh TIOHATUAMH 00BEMa, 00BEMOB MHOTOTPAHHUKOB, TEJ BPAIICHHS W MPUMCHATh WX IPH
PEIICHHUH 33]1aY;

MMETh TPECTABIICHUE O Pa3BEPTKE HHWIMHAPA M KOHYCA, IUIOIIAJW TOBEPXHOCTH MHJIMHApPA H
KOHYyCa U yMETh IIPUMEHSTh €r0 IIPH PEIICHUH 3a]1a4;

HMMETh TPEJCTABJICHUE O IUIONaaU Chepbl U yMETh NMPUMEHITH €ro IPH PEHICHUH 3a/1a4; YMETh
pelIaTh 3a/1a4¥ Ha KOMOMHAIIMA MHOTOTPAHHUKOB M TEJI BpaIllCHUS;

UMETh MpEACTaBICHUE O MOJOOMH B IPOCTPAHCTBE M YMETh pEIIATh 33Ja4d Ha OTHOIICHHE
00BEMOB 1 IJIOLIaIeH MOBEPXHOCTEH MOJOOHBIX PUTYD;

umemn npedcmasienue 00 aKCUOMamu4eckom memooe;

811a0emb NOHSAMUEM 2eOMEMPULECKUX MeC MOYeK 8 NPOCMPAHCMEE U YyMenmb NPUMEHMb e20 05
peuteHust 3a0ay;
yMemb NpumMeHsams OJisi peueHus: 3a0ay C8OUCMEd NIOCKUX U O08YSPAHHBIX Vel08 MPEXSPAHHO20
yena, meopemuvl KOCUHYCO8 U CUHYCO8 OJisk MPEXSPAHHO20 Veld,

811a0emsb NOHAMUEM NePREeHOUKVIAPHO2O CEYEeHUst NPUMbL U YMEemb NPUMEHIMb €20 NPU PeuleHUU
3a0ay;

umMems npedcmasienue 0 080UCMEEHHOCMU NPABUTIbHBIX MHO202PAHHUKOS,

6ademsv NOHAMUSIMU YEHMPATbHO2O NPOSKMUPOSAHUS U NAPATLIEIbHO20 NPOEKMUPOBAHUS U
NPUMEHSIMb UX NPU NOCIPOCHUU CEYEHUT MHOZOCPAHHUKO8 MEMOOOM NPOEKYULL,

uUMemb NpeoCmasieHue 0 pazeépmke MHO20ZPAHHUKA U KpamuauuieM nymu HAd HOBEPXHOCMU
MHO202PAHHUKA,

umMemyv npedcmasieHue 0 KOHU4eCKUXx ceyeHusx,

UMemsb npeocmasieHue 0 Kacarowuxcsa cepax u KomMouHayuy mei 8pawjeHus: U ymems NPUMeHAms
€20 npu peweHuu 3a0ay;

NPUMEHAMb NPU peueHuU 3a0ay hopmMyny paccmoanus om mouKku 00 NI0CKOCMU,



— 61ademsv PAazHbIMU CHOCODAMU 3A0AHUA NPAMOU YPAGHEHUAMU U YMemb HPUMEHAMb UX npu
peutenuu 3a0a4;

— NpUMeHAmb NpU peuwleHuu 3a0ay U O00KA3amelbCmee meopem BeKMOPHbLIL Memood U Memoo
KOOpOUHam;

— umembv npeocmaegieHue 006 aAKCUOMAX 00bEMA, NPUMEHAMb QOPMYIbL 00BEMOE NPAMOY2OIbHO2O
napanienenuneoaq, Npu3Mbvl U nUPamMuobl, mempa’opa npu peuleHuu 3a0a4,

— NpUMeHAmMb meopemvl, 00 OMHOWEHUAX 00BEMOB NPU peueHUU 3a0ay,

— NpUMeHAmMb UHmMe2pan Oisl BbIYUCTEHU 00BEMO8 U NOBEPXHOCMEl Mmel 8PaujeHUs], BblYUCIeHUs
naoWaou cghepuyeckoeo nosica u 06vLEMa Waposoco clos;

—  UMemb npeocmasieHue 0 OBUINCEHUSAX 8 NPOCMPAHCMEe: NAPALlelbHOM NepeHoce, CUMMempuu
OMHOCUMENbHO NJIOCKOCMU, YEHMPATbHOU — CUMMEmpUU, NO80pome OMHOCUMENbHO HPAMOL,
BUHMOBOU CUMMEMPUY — U YMeMb NPUMEHAMb €20 NPU peulenul 3a0a4;

— uMmemb npeocmasienue o0 nioWaou OpMoOSOHAIbHOU NPOEKYULL,

— umemv npedcmasienue 0 MpPEXSPAHHOM U MHO2OCPAHHOM Yele U NPUMEHAMb C8OUCMBA NLOCKUX
Vell08 MHO202PAHHO20 Yend Npu peueHuu 3a0ay,

— umemb npeocmasgieHue 0 npeoopaz08aHuU NoOoOUA, 20MOMemuy U yMemsb NPUMEHAMb UX Npu
peweHuu 3a0ay, ymems peuiams 3a0aiu Ha NI0CKOCMU Memooamu cmepeomempui,

— yMemb npumeHsams Qopmyavl 06bEM08 NpuU peueHUU 3a0ay.

B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

COCTaBJISITh C WCIIOJIB30BAaHUEM CBOWCTB T€OMETPUYCCKHX (UTYp MaTeMaTHUYECKHE MOJCTH JIIs

pelIeHns 3aJa4 MPAKTHYECKOTO XapakTepa W 3a7ad W3 CMEKHBIX JWCIHMILIAH, HCCIEA0BATH IO-

JTy4eHHBIC MOJICTTH H HHTEPIIPETUPOBATEH PE3YIIbTAT.

BeKkTopbl M KOOPIMHATHI B MPOCTPAHCTBE
— Branets MOHATHSAMU BEKTOPOB M UX KOOPIHMHAT;
— YMETh BBITIOJHSATH ONEPAIAN HAJl BEKTOPAMHU;
— WCTOJIb30BaTh CKAISIPHOE MPOU3BEICHHE BEKTOPOB MIPH PEIICHUH 3a7a4;
— TPUMEHSTHh YpaBHEHUE TUIOCKOCTH, (POPMYITY PacCTOSHHS MEKIY TOUYKAaMH, YpaBHEHUE Cephl IPU
pelIeHIH 33a1a4; IPUMEHSTh BEKTOPBI U METOJI KOOPIMHAT B TIPOCTPAHCTBE IPHU PEIICHUN 33134,
— Haxooumv 00bEM napanieienunedd u mempa’opd, 3a0aHHbIX KOOPOUHAMAMU CEOUX BEPUIUH,
— 3a0a8ams NPAMYIO 8 NPOCMPAHCMBE,
— HAxoO0ums paccmosiHue om moyku 00 NIOCKOCMU 8 CUCmeMe KOOPOUHAN,
— HAxXoo0ums paccmosiHue Mexncoy CKpeuwusanuuMucs NPIMbIMu, 3a0AHHLIMU 8 CUCTeMe KOOPOUHAM.

2. Conep:xkaHue y4yeOHOI0 nmpeamera

ba3oBblii ypoBeHb

Aareopa

J1eMeHTBI TCOPHU MHOKECTB U MaTeMaTH4eCKoi JOrHKHA

Koneunoe MHOXECTBO, JJICMCHT MHOXCECTBA, IOJIMHOXCCTBO, INECPCCCUCHUC U 06T>GHI/IHGHI/IG
MHOXKECCTB, YHCJIOBBIC MHOXXCCTBA Ha KOOp,Z[I/IHaTHOI\/’I HpHMOﬁ, OTPE30K, UHTCPBAIL, NPOMEINHCYMOK C
BbIKOIOMOLL I’I’ZOHKOZZ, epagbuquKoe npedcmaeﬂeﬂue MHOIMCecme Ha KOOpaMHCZI’I’IHOZZ njiockocmu.

yTBep)KI[eHI/Ie (BHCKa3BIBaHI/Ie), OTpULAaHUC YTBCPIKACHUS, UCTUHHBIC WU JIOXKHBIC YTBCPIKIACHUA,
CICACTBUC, YaCTHBIN cnyt{aﬁ 06mer O YTBCPIKACHU A, KOHTPIIPUMEDP, JOKA3aTCIILCTBO.

Yuciia 1 BbIpaKeHUs
Kopenb nN-ii creneHu u ero cBoiicTBa. [lomsamue npedena uUCIOBOU NOCIE008AMENbHOCTU.

Crenens ¢ e CTBUTEIILHBIM II0Ka3aTeCjieM, CBOICTBa CTEIICHU. I[CﬁCTBPISI C KOpHiIMHU HaTypaHLHOﬁ
CTCIICHU U3 YUCCII, mooicoecmeentble I’lp€06pd30661HM}Z 6blpa9fC€HulZ, BKlIo4arnwyux cmeneHu U KOpHu.



Jlorapudm umcna. JlecsTuuHble W HaTypaibHble jorapudmel. Yucno e. Jlorapudmuyeckue
ToxzaecTBa. JlelicTBus ¢ JlorapudMaMu UHCEN; npocmeliuue Npeoopa30sanus  GblpAdHCEeHUI,
BKIIOYAIOWUX T102APUPMBL.

N300pakeHre Ha YHCIOBOM MPSAMOW LENBIX M PALMOHAIBHBIX YHCEN, KOPHEH HaTypaabHOU
CTEICHU U3 YHCEl, JIOTapU(PMOB UHCEL.

Tpuronomerpuueckass OKpPYXKHOCTb, paoduanuas Mmepa yeaa. CHHYC, KOCHHYC, TaHIEHC,

KOmMaHeenc TPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIACCTBO U CIICJACTBHS U3 HETO.

o T s

3HayeHUs TpUroHoMeTpuueckux ¢yukuuii st yrios 0°, 30°, 45°, 60°, 90°, 180°, 270° (O, -
T Toa )
3 2 paa).

dopMyITbl IPUBEACHUS, CIIOKEHHUS, POPMYJIBI ABOWHOTO U IMOJIOBHHHOTO YIJIa.

YPaBHeHHﬂ H HEPpABCHCTBA

VYpaBHeHHss ¢ oxHOM  mepemeHHOM.  lIpocreiimine — WppanMOHAIBHBIE  YPAaBHEHUS.
Jlorapumuueckue u nokasateibHbie ypaBHeHus Buaa loga (bx + ¢) = d, abx + ¢ = d (rae d moxHO
MPEJCTaBUTh B BHUJE CTENEHH C OCHOBAHHWEM & W pAIOHAIBHBIM TIOKa3aTeleM) M WX PElIeHHS.
TpuronomeTrpruueckue ypaBHEHMsI BHja sin X = @, COS X = @, tg X = @, rae a — TabJu4yHOe 3HAaYeHHe
COOTBETCTBYIOIIEH TPUTOHOMETPHUECKOW (DYHKIINHU, M UX PEIICHHSL.

HepasenctBa ¢ oaHoit nepementoi Buaa loga X < d, ax < d (rae d MoKHO TpeACTaBUTH B BUJIE
CTENCHU C OCHOBAHUEM a).

Hecnoocnvie  payuonanvuvle, nokaszamenvHvle, Jlo2apupmuyecKue, MmpueoHOMempuieckue
VPaBHeHUs, HepaBeHCMEa U UX CUCIeMbl, NpoCmeluue UppayuoHaIbHble YPAGHEHUs U HePpABeHCMEA.

Memoo unmepeanos. I paguueckue memoovl pewieHus ypasHeHuti U HepageHCcma.

Pewenue ypasnenuii u nepagencms, cooepaircawjux nepemeHHyIo noo 3HaKoOM MoOYJs.

VYpasnenus, cucmemul ypagnenuti ¢ napamempom.

D yHKIUHA

[Monsatne ¢yakumu. Hymu GyHKOHHA, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTb.
Haubosbiiee n HanMeHnsbIee 3HadeHus Gynknuu. [lepuonuarocts QyHKIMH. YETHOCTH M HEYETHOCTH
GyHKIHH.

CreneHHas, nmokaszaTeiabHas U JiorapudmMuieckue QyHKIUK; UX cBOicTBa U rpaduku. CrodcHbie
@dyHKyuu.

Tpuronomerpuueckne GyHKIUH Yy = cos X, V = sin X, y = tg x. Qyukyus y = ctg x. Ceoticmsa u
2paguky TPUTOHOMETPUICCKUX DYHKIUH. APKKOCUHYC, APKCUHYC, APKMAHEEHC YUCIA, APKKOMAH2EHC
yucna. Obpammuvle mpueconomempuyeckue HYHKYuU, ux c80UCmMaa u 2paguxu.

IIpeobpazosanus epaguxos yukyuil: cosucu 6001b KOOPOUHAMHBIX OCel, paAcmsdiceHue U
colcamue, CUMMEmpUsL OMHOCUMENbHO KOOPOUHAMHBIX Ocell U Hauana Koopounam. I paguxu e3aumuo
00pamHuIX HYHKYUIL.

MarteMaTHYeCKN AaHAJIN3

9J1IeMeHThI MaTEMAaTHYECKOI0 AHAJIH3A

[IpousBonHast ¢yHkuuu B Touke. KacatenbHas k rpaduky ¢yHkuuu. ['eomerpuueckuil u
¢u3nyeckuit cmbici Mpou3BoaHOM. [IponsBonHble snemeHTapHbIX (QyHKUMHA. [Ipou3BogHas cymMMBI,
MIPOU3BEJICHUS, YACMHO20, TBYX (PYHKIUI.

Bmopas npouzeoonas, eé ceomempuieckuti u puzuyecKuil CMoici.

[lonsatue o HenpepblBHBIX (yHKOUAX. ToukM dKCTpeMyMa (MakCUMymMa W MHUHHMYMA).
HccnenoBanue sleMEHTApHBIX (QYHKIMH Ha TOYKM HKCTPEMyMa, HAXOXKJICHHE HauOOJBIIEro u
HaMEHBIIETO 3HauYeHUH (PYHKIMM C MOMOIIBIO MPOU3BOAHOMN. [locmpoenue epaguxos @yukyui ¢
nOMOWbI0 NPOU3600HYIX. [Ipumenenue npou38o0HOU NpuU peueHuu 3a0ay.



Ilepsoobpasnas. Ilepsoobpasnvie snemenmapuvix ynxyuil. Ilnowads KpusoiuHelHol mpaneyuu.
@opmyna Hetomona—/lenibnuya. Onpedenénnvlil unmezpai. Boruucienue niowadetl niockux gueyp u
00bEMO08 meil 8paujeHUs ¢ NOMOWbIO UHMeZPAala.

BeposATHOCTh M CTATHCTHKA

CrarucTuka u TEOpUA BCPOHTHOCTeﬁ, JIOTHKA " KOMﬁI/IHaTOPHKa

Yactota M BEpOSTHOCTb COObITHUS. JlOCTOBEpHBIE, HEBO3MOXHBIE WU ClydailHble COOBITHS.
Boruncnenue BeposITHOCTEH B OMNBITaX C PAaBHOBO3MOKHBIMM 3JI€MEHTAPHBIMU HcXodamu. PemieHue
3aa4 ¢ IMPUMEHEHHMEM KOMOMHATOPUKU. BepoATHOCTb CyMMBI JBYX HECOBMECTHBIX COOBITHIL.
[IpoTHBOMOJI0KHOE COOBITHE U €0 BEPOSITHOCTD.

Ilpasuno ymnoocenus eeposmuocmeti. Popmyna noanou eeposmuocmu. Pewenue 3adau c
npumeHenuem 0epesa 8eposmHOCHE.

Jluckpemnuvie cayuatinvlie 8enUUUnbl U UX PACNPEOETIeHUSL.

Mamemamuueckoe oocudanue, oucnepcus cayyaunou eeaudunvl. Cpeonee KeaopamuuHoe
OMKJIOHeHUe.

llonamue o nopmanvhom pacnpeoenenuu. Ilpumepvl cayuaunblx GeauyuH, NOOYUHEHHBIX
HOPMAIbHOMY 3AKOHY (RO2PEUHOCb USMEPEHUL], POC Yell08eKa).

Ilpeocmasnenue o 3akomne Oonvuwux yucen. Ponv 3axona 6onvwiux uucen 6 Hayke, npupooe u
obwecmae.

Coemecmubie nabarooenus 08yx crydaunsix eenudut. [lonamue o koppensayuu.

I'eomeTpus

Iloemopenue. Pemienne 3amad ¢ NPUMEHEHHEM CBOWCTB (PUTyp Ha IIOCKOCTH. 3aJadydl Ha
JI0Ka3aTeIbCTBO M TIOCTPOCHUE KOHTPIPUMEPOB. Mcob30Banme B 3a1a4aX MPOCTEUIITNX JTOTHIECKUX
npaBui. PemreHwe 3agad ¢ WCMOJB30BaHHUEM TEOPEM O TPEYrojJbHHKAaX, COOTHONICHWH B
MPSIMOYTOJIBHBIX TPEYroJbHHUKaX, (PAKTOB, CBS3aHHBIX C YETBIPEXYroJbHUKaMH. PerieHue 3amad c
UCTIOJIb30BaHNEM (PAKTOB, CBSI3aHHBIX C OKPY)KHOCTSIMU. PerieHne 3a1a4 Ha U3MEpeHus Ha IJI0CKOCTH,
BBIUMCIICHUE JUIMH W TUomaned. Pewenue 3a0au ¢ nomowpio 6ekmopog u koopournam. Harnsgnas
cTepeoMeTpus: GUTYpbl U UX H300paxkeHus (KyO, mupaMuia, Ipu3Ma).

I'eomeTpust
Touka, npsiMas U MIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.
B3aumHoe pacrnosokeHue MpsMBbIX U IJIOCKOCTEH B IMpocTpaHcTBe. [lapannenbHOCTh MPSIMBIX U
IJIOCKOCTEH B mpocTpancTBe. M300paXkeHrne MpoCTeHIIUX MPOCTPAHCTBEHHBIX (UTYp HA MIIOCKOCTH.
Paccrossnus mexnay ¢urypamu B TIpOCTpaHCTBE. YTUIbI B MpocTpaHCTBe. lleprneHauKynspHOCTD
npsAMBIX U iockocTeil. [Ipoeknus Gurypsl Ha mIockocTh. [Ipu3Haku neprneHANKYIIPHOCTH MPSMBIX
U TUIOCKOCTEH B MpocTpaHCTBe. Teopema o TpEX meprneHAnKyIspax.

Mpuororpannuku. Ilapamnenenunen. CpolicTBa NpsAMOYTOJBHOTO Mapajuienenunena. Teopema
[Mudaropa B mpoctpanctee. [Ipusma u nupamuaa. [IpaBunbpHas nmupamMua ¥ OpaBUIbHAS TpU3MA.
[Ipsimast nupamua. DI€MEHTbI TPU3MbI U TUPAMU/IBI.

Tena Bpamenus:: nUWIMHIP, KOHYC, cepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTOBOTO
HWINHJPA, TPSIMOTO KPYroBoro konyca. M3o0paskeHue Ten BpallleHus Ha TIIOCKOCTH. [Ipedcmasnenue
00 yceuéHHOM KOHYce, ceueHus KOHyca (napanieibHoe OCHOBAHUIO U Npoxoosaujee uepe3 8epuiuHy),
ceueHus YUIUHOpa (napanieibHo U NepneHouKkyIapHo ocu), cedenus wiapa. Paseépmxa yununopa u
KOHycCa.

IIpocmetiwue KomOUHayuu MHO202PAHHUKOSG U MeJl 8PAUJeHUS MeNHCAY COOOL.

Brruncnenue 5MeMEHTOB MPOCTPAaHCTBEHHBIX Quryp (p&€Opa, nuaroHanu, yriubel). [lnomans
MOBEPXHOCTU MPABWIBHOW MNUpaMUIbl M NOpsMOM mnpu3Mmbl. [lnomaas NOBEPXHOCTH MTPSIMOTO
KpYroBOTO IMJIMHIPA, IPSIMOTO KPYroBOTO KoHyca u mapa. [lorsatue 06 o0péme. O0BEM MupamMuibl u
KOHYca, TpU3MbI U InHapa. O0bEM m1apa.



Iloooonvie mena 6 npocmpancmee. COOTHOUICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH U
00BbEMaMu TOOOHBIX TEII.

Hsudicenus 6 npocmpancmee. napaiieibHulii NePeHoc, YEeHMPAIbHASL CUMMEMPUs, CUMMEmMpUs
OMHOCUMENLHO NIOCKOCU, NOBOPOM.
Cesoticmsa 0sudicenuil. Ilpumenenue 08udicenutl npu peueHul 3a0au.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

CymMa BEKTOPOB, YMHOXXCHHE BEKTOpa Ha YHCJIO, YroJI MEXKIy BekTopamu. KosummHeapHbIe H
KOMIUTaHApHBIE BEKTOPBL. CKaiapHoe npoussedenue eekmopos. Teopema o0 paznodxceHuu 6eKmopa no
mpém  Hekomnaamapueim eexkmopam. CKanspHoe npouzeedenue 6eKMopos 6 KOOPOUHAMAX.
Ilpumenenue 6exkmopog npu peweHuu 3a0a4 HA HAXONHCOEHUe PACCMOAHUU, ONUH, NIowaoel U
00EM08.

Vpasnenue niockocmu 6 npocmpancmee. Ypasnerue cghepol 6 npocmpancmae.

Dopmyna 015 8bIHUCTIEHUS PACCMOAHUSL MeXCOY MOYKAMU 8 NPOCPAHCEeE.

Yriay0aénHblii ypoBeHb
Auredpa

JJIeMeHThI TEOPUHU MHOKECTB M MATEeMATH4Y€eCKOM JIOTUKH

[TonsiTue MHOXecTBa. XapaKTEpPUCTHYECKOE CBOMCTBO, JJEMEHT MHOXECTBA, MYCTOE,
KOHEYHOe, OeckoHeuHOoe MHOXxecTBa. CrmocoObl 3amanus MHOXkeCTB. [logmHokecTBO. OTHOIIEHUS
MPUHAJUISKHOCTH, BKIIOYEHHs, paBeHCTBA. Omnepanuu HaJA MHOXECTBAMH, WX WIIIOCTPAIlUUA C
MOMOIIBIO KpyroB Ditniepa. Cuémuvie u Hecuémmvie MHONXCeCmad.

HctunHble W JIOKHBIE BBICKAa3bIBaHUS (YTBEPXKIEHUS), OMNEpalMKd HaJ BbICKAa3bIBAHUSAMHU.
KBanTOpHI CyliecTBOBaHUS U BCEOOITHOCTH. A1eebpa 8biCKA3bl8AHUII.

3akoHbl JIOTUKH. OcHoénbie Jnocuueckue npasuina. PelleHWe JIOTMYECKMX 3adad ¢
HCIOJIb30BAHUEM KpPYToB Jiliiepa.

YMmozakmoueHusi. OO0OCHOBaHME W JI0Ka3aTeIbCTBO B MaTemaTtuke. OmpeneneHusi. Teopemsl.
Buowr  ooxazamenvcms. Mamemamuueckas unOyKyus. YTBEpXKIEHUS: 0OpaTHOE JIaHHOMY,
NPOMUBONONIONCHOE, O0OpamHoe npomueononodxcHomy. lIpu3Hak U CBOMCTBO, HEOOXOAUWMBIE U
JOCTATOYHBIE YCIOBUSI.

Yucia u BbIpaKeHUs1

MHoXecTBa HaTypaJIbHbIX, LEJbIX, PAalMOHAIBHBIX, ACUCTBUTENBHBIX uHcCed. MHOXKECTBO
KOMIUIEKCHBIX uucen. JIeHCTBUS C KOMIUIEKCHBIMU 4YHciIaMU. KOMILIEKCHO CONpSKEHHBIE 4YHCIA.
Monynb 1 apryMeHT uncina. 7pucoHomempuieckas hopma KOMNiIeKCHO20 YUCIA.

Pannannas mepa yrnma. TpuroHomerpuueckass OKpyKHOCTb. CHHYC, KOCHUHYC, TaHI'€HC U
KOoTaHTeHC yucna. Tpuronomerpudeckue Gopmynbl IPUBEACHUS U CIOXKEHUS, (GOPMYIbI IBOHHOTO H
nosioBuHHOro yria. [IpeoOpa3oBaHue CyMMbl U Pa3HOCTH TPUTOHOMETpUYECKUX (yHKUUN B
MIPOU3BEICHNE U 00paTHBIE MPeoOpa30BaHHUS.

CreneHb ¢ IeHCTBUTENBHBIM MOKa3aTeneM, cBoiicTBa creneHu. Yucno e. Jlorapudm, cBoiicTBa
norapu¢ma. JlecaTH4HbIN U HATYypalbHBIN JOTapu(MBI.

ToxxnecTBeHHblE MPeoOpa3OBaHUsI TPUTOHOMETPUUYECKUX, JOTapU(PMHUECKUX, CTEMEHHBIX H
HPPALMOHAJIBHBIX BBIPAXKEHUH.

Merton MaTeMaTUYECKON UHIYKIUH.

Ocnognass meopema apugpmemuxu. Ocmamxu u cpasHenus. Aneopumm Esexiuoa. Kumatickas
meopema 06 ocmamxax. Manas meopema @epma. Cucmemvl cuucieHus, OMIUUHbIe OM OeCAMUYHDLX.
Qynkyus Jiinepa, YUcio u cymma oeaumenetl HAmypaibHO20 YUcid.

Ocnognas meopema aneebpul. Ilpusooumvie u Henpusooumvie muocounensvl. Cummempuyeckue
MHO204NeHbl. [lenouucnennvie u Yeno3HauyHbvle MHO20YIeHbL.

YpaBHeHUsS U HEPABEHCTBA



VYpaBHeHUeE, SBISIOIIEECS CIEACTBUEM JApPYroro ypaBHEHUS; YPAaBHEHMs, DPABHOCUJIbHBIE Ha
MHO>KECTBE, PABHOCUJIbHBIE TPE0Opa30BaHUs YpaBHEHUH.

Tpuronomerpuueckue, mnokasareiabHble, JOTapu(MUYecKkue W UppalMOHaIbHBbIE YPaBHEHHS U
HepaBeHCTBa. Tunbl ypaBHeHMi. Pelienne ypaBHeHU U HEPABEHCTB.

Metox WHTEPBAIOB /sl pElICHUS] HepaBEHCTB. | paduueckre METOIbl pelieHHs] YpaBHECHHN U
HepaBeHCTB. PellieHne ypaBHEHUH U HEPABEHCTB, COIEPKALUX [IEPEMEHHYIO I10]1 3HAKOM MOTYJIsl.

CucteMbl TPUTOHOMETPHYECKUX, IOKA3aTEIbHBIX, JIOTAPUPMHUECKHUX M HPPANUOHAIHHBIX

ypaBHeHHH. CHCTEMBI TPUTOHOMETPHUUECKUX, MTOKA3aTEIbHBIX, JIOTAPU(PMUIECKUX U UPPAYUOHATbHBIX
HEPaBEHCTB.

VYpaBHEHUsI, CUCTEMBI YpaBHEHUI ¢ apameTrpamu. Hepasencmea c napamempamu.

Pewenue ypasnenuti cmenenu @viuie 6mopou cneyuaivHuvix 6u0os. Popmynvl Buema. Teopema
bezy. [luogpanmoswl ypasnenus. Pewenue ypasuenull 6 KOMIIEKCHbIX YUCLAX.

Hepasencmesa o cpeonux. Hepasencmeo bepnynnu.

D yHKIUUH

OyHkuMg U e€ CBOICTBA; HYIW (DYHKUMH, MPOMEXKYTKH 3HAKOTOCTOSIHCTBA, MOHOTOHHOCTb.
HaubGonpmee u nHaumensbiiee 3HaueHuss ¢yHkuuu. [lepumonmyeckas QyHKIUS U €€ HaUMEHBIIMN
nepuoa. YErHple 1 HeuéTHbIe QYHKIMH. DyHKyuu «Opobuas wacme uucia» y = {X} u «yenas yacmo
yucaay y = [X].

B3aumno obpatnbie ¢yHkuuu. I'paduxu B3auMHO 0OpaTHBIX (yHKIMI. TpUroHoMeTpuyeckue
GYHKIIMHA YHCIIOBOTO aprymMeHta Y = COS X, Y = Sin X, y = tg X, y = ctg X. CoiictBa u rpaduku
TPUTOHOMETpHUUECKUX (PyHKIMHA. OOpaTHbIE TPUTOHOMETpUYECKUE (PYHKLNHU, UX IJIABHbIE 3HAYECHH,
CBOMCTBA U TPaUKH.

CrenenHas, noka3aTesbHasi, Jorapupmuueckas QyHKIMH, UX CBOMCTBA U
rpaduKkH.

IIpeoOpa3oBanus rpa¢ukoB (PYyHKUUIH: COABUT, YMHOXEHHE HA YHMCIO, CHMMETPUS OTHOCHUTEIBHO
KOOPAMHATHBIX OCEH M Havaja KOOpANUHAT.

MarteMaTHYeCKN AaHAJIN3

9J1eMeHThI MATEeMATHYECKOI0 aHAJIN3a

beckoneuHo manbie 1 OECKOHEUHO OOJIbIINE YHCIOBBIE MOCieaoBaTeabHOCTU. [Ipeaen uncnoBoi
MOCJIEIOBATEILHOCTU. beckoHeuHO yObIBaOIIas FreOMETPHUECKas IPOrpeccusl.

[TonsTue npenena dbyukuuu B Touke. [lonamue npedena gyukyuu 6 beckoneunocmu. Acumnmomsi
epaguxa ¢pyukyuu. HenpepsiBHOCTh GyHKIMH. Cgolicmeéa HenpepvlgHvix Gyukyut. Teopema
Beiiepuwumpacca ons nenpepvignvix @yHKyuil.

Huddepenuupyemocts ¢ynkuuu. [IpomsBoanas Qynkuuu B Touke. KacartenmbHas k rpaduky
¢byuknun. ['eomerpuyeckuit U (QU3MYECKH CMBICT TPOU3BOIHON. [Ipumenenue npou3so0HOU 8
@usuxe. IlpousBoaubie aeMenTapHbIx GyHkiui. [IpaBuna nuddepenupoBanus.

Bmopas npouzeoonas, eé ceomempuueckuil u puzuteckuii CMbicI.

Touku skcTpemyma (MakcuMyma W MUHMMyMa). MccremoBaHue aieMeHTapHBIX (GYHKIHMA Ha
TOYKH SKCTpeMyMa, HauOoJblllee 1 HauMEHbIIIee 3HaUeHUsI ¢ MOMOIBIO MIPOU3BOHON. [locmpoenue
epaguxos ynKyull ¢ NOMowbIo NPou3eoousix. Ilpumenenue npoussoOHOU Npu peueHuU NPUKIAOHbIX
3a0ay Ha MAKCUMYM U MUHUMYM.

IlepBooOpasnass. Heompenenénusiit uHTerpan. IlepBooOpa3Hble 3neMEHTApHBIX  (YHKIUIL.
[Tnomans kpuBonuHelHoi Tpanenuu. ®opmyna Herotona— Jleitbnuna. OnpenenéHHblii HHTErpal.
Brruucnenue miomianeit miockux GUryp u 00vémos men 8pawjeHus: ¢ NOMoOwbIo uHmezpaa.

Huppepenyuanvnvle ypasHenus nep8ozo u 6mopozo nopsaoka.

BeposiITHOCTDL M CTATHCTHKA




KoMOuHaTopuka, BepoSITHOCTb M CTATHCTHKA, JIOTUKA U Teopusi rpagoB

[TpaBwino mpomsBeneHus B koMmOuHaTtopuke. CoeauHenus 6e3 moBTopeHmid. CodeTaHus M HX
cBoiictBa. bunom Herotona. Coeodunenus ¢ nosmopenusmu.

BepostHocTs coObITHS. CymMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHH. [IpOTHBOIMOIOXKHBIE
coObITHS. YcCJOBHash BeposSTHOCTb. HeszaBucumbie coObiTus. IlpouwsBenenue  BeposiTHOCTEH
He3aBUCUMBIX cOObITHIL. Popmyna bepuymnu. @opmyina nomaHoi BeposatHocTu. Dopmyna baiieca.

Beposamnocmnoe npocmpancmeo. Axkcuomvl meopuu eposimuocmel.

JluckpeTHble ciydaiiHble BEJIWYMHBI M UX pachpenencHus. CoBMECTHbIE pacIpelleeHUs.
Pacnipenennenne cymmMbl UM IPOU3BEJIEHUS HE3aBUCHUMBIX CIIydallHbIX BeJWYMH. Maremarudeckoe
OKHMJaHWE W JUCIEepCcHsl cilydailHOW BenuuyuHbl. Maremartnyeckoe OXUIAAHUE U JUCHEPCUS CyMMBbI
CIy4alHbIX BEJIMYMH.

bunapHnas ciydaiiHas BeaM4MHA, pactpeznesieHne bepHymm. ['eomerpudeckoe pacrpeneneHue.
buHOMMansHOE pacnpeneseHue u ero CBOMCTBA.

HenpepsiBHble cny4aiiHple BenuuuHbBL. IDL1OTHOCTH BeposTHOCTH. DyHKIMS pacnpeneraceHus.
PaBHOMEpHOE pacnipeneneHue.

Hopmanenoe pacnpenenenue. @ynknus Jlammaca. IlapaMerpbsl HOpMaJIBHOTO pacHpeesICHHUS.
[Ipumepsl ciiyyallHBIX BEIMYWH, NOJYMHEHHBIX HOPMAaJIbHOMY 3aKOHY (TOTPEUIHOCTh U3MEpPEHHH,
POCT YeJIOBEKaA).

3axon 6onvuwux yucen. Bvibopounwiii memoo uzmepenusi eeposmuocmeti. Ponvw 3axona 6onvuiux
yucen 8 HayKke, npupooe u oouecmae.

Koppensiius nyx ciydaiiHbix BenuuuH. [lonstre o ko3dduirente Koppesium.

Cmamucmuueckasn cunomesza. Cmamucmuyeckue Kpumepuu. Cmamucmuieckas 3HAYUMOCMDb.
IIposepxa npocmetiwux cunomes.

OcHogHbie nousamus meopuu 2pagos.

I'eomerpus

OCHOBHBIE IOHATHS TEOMETPUU B IPOCTPAHCTBE. AKCMOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.
Ilonsamue 06 axcuomamuueckom memode.

[locTpoeHne ceyeHUii MHOTOTPAaHHUKOB METOJIOM cienoB. LleHTpanbHOE  IPOEKTHUPOBAHME.
[TocTpoenune ceueHnid MHOTOTPAaHHUKOB METOOM MPOCKIUi. Teopema Mernenas ons mempasopa.

CkpeluBarouecs: npsiMble B MPOCTPAHCTBE. YTOJ MEXIYy HUMHU. TeopeMbl O MapauieIbHOCTH
NpsIMBIX U IJIOCKOCTel B mpoctpaHcTBe? IlapamiensHoe mpoekTupoBaHue U H300paxkeHue Guryp.
l'eomempuueckue mecma moyex 8 npocmpancmee.

[lepneHuKyIApHOCTD NPAMON U IIIOCKOCTH. OpTOTOHANBHOE NMpOEKTHpoBaHue. HakiioHHbIE 1
npoeknuu. Teopema o Tpéx mnepneHauKyispax. PaccrosHus mexay ¢urypamu B NPOCTPAHCTBE.
OOuuit MepneHAUKYIIp IBYX CKPEUIUBAIOLIUXCS MPSIMBIX. Memoovl HaxodicOoeHus paccmosHuil
MeAHCOY CKPeUUBAOUWUMUC NPAMBLMU.

VYrnel B npoctpaHcTBe. IlepnenaukyaspHble MIOCKOCTH. Tpéxepannbviii U MHO20CPAHHbIL Y2ilbl.
Ceoticmea nnockux yenog muozozcpannozo yena. Ceoucmea NIOCKUX U O08VCPAHHBIX V208
mpéxepannozo yena. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Yeild.

Bunbl  MHOrorpaHHukoB. IIpaBUIBHBI € MHOTOTpaHHUKH. Pazeépmku  MHO202paHHUKA.
Kpamuavwue nymu wna noeepxnocmu mHozoepannuxka. Teopema Oiinepa. [[eoticmeenHocmo
NPasUILHBIX MHO202PAHHUKOS.

IIpusma. Ilapamnenenunen. CpolicTBa napaienenunena. IIpsmMoyronbHslii napajuieaenunen.
Haknonnsle npusmsl. [l1ouaos opmoconanvroti npoexyuu. llepnenoukynaproe cevenue npusml.

[Mupamupa. Buasl nupamua.  OneMeHTbl  NpaBUIbHOM  nmupamuabsl.  [lupamunaer ¢
PaBHOHAKIOHEHHBIMM PEOpaMU U TpaHsAMH, HX OCHOBHBIE CBOMCTBA. Buodvl mempas’opos.
Opmoyenmpuyeckutl mempas’op, KApKACHbLI mempal’op, pasHopanubiti mempal’op. IIpamoyeonvhbiii
mempas’dp. Meouanwvl u bumeouanvl mempasopa. JJocmpausanue mempas’opa 00 napaiieienuneod.

Tena BpamieHus: TWIMHIP, KOHYC, 1 ap U cepa. CeueHus UIUHAPa, KoHyca U mapa. [llapoBoit
CETMEHT, IIapOBOH CJIOH, IapOBO# CEKTOp (KOHYC). Y ceuéHHas MUpaMuIa U YCeUYEHHBIA KOHYC.

KacarenbHble mpsiMble M IJIOCKOCTU. Brucanubsle u onucaHHble cdepbl. Kacarowuecs cgepoi.
Kombunayuu men epawenus. Snemenmul cghepuueckoii ceomempuu. Konuueckue ceuenus.



[Inomanu mnoBepXHOCTEH MHOTOTPaHHUKOB. Paseépmka yurunopa u Kowyca. Ilnomans
MOBEPXHOCTH IWIMHApPAa W KoHyca. [lmomanms chepwl. [lrowaos cghepuueckoeo nosica. O6vém
waposeo2o closl.

[Tonatue o6wvéma. OOBEMBI MHOTOTpaHHUKOB. OOBEMBI TeN BpaIICHUS. AKcuombl 00bLEMA.
Bv1600 ¢hopmyn 006vémos npamoyzonvhoeo napanienenunedda, npusmvl U nupamuosi. Popmynsl 0
Haxoxcoenusi 06véma mempal’opa. Teopemvi 06 omHoweHuax 00vémos. llpunodxcenus unmeepana K
8LIYUCTEHUIO 0OBLEMOB U NOBEPXHOCIEN MeTl BPAUYEHUSL.

KomOuHamm MHOTOTpaHHUKOB U TEJl BpaIICHUSI.

[TonoGue B mpoctpancTe. OTHOIIEHHE 00BEMOB U IIIOMIAICH TOBEPXHOCTEH MOJOOHBIX (PUTYD.
IIpeobpaszosanue nodobus, comomemus. Pewenue 3a0ay Ha NIOCKOCMU C  UCHOJB308AHUEM
cmepeomempuieckux Memooos.

Heuoicenus 6 npocmpancmee: napanienbHulil NEPeHoc, CUMMEmpPUs OMHOCUMENbHO NI0CKOCMU,
YeHmpanbHas CUMMEmpus, NOGOPOM OMHOCUMENbHO NPIMOU.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE
Bekropsl u koopaunatel. CymMma BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO. YTOJI MEXIY
BekTopamu. CKalsipHOE IPOU3BEJCHHE.
VYpasuenue miaockoctu. Popmyna pacCTOSHUS MEKAY TOUYKaMu. YpaBHeHUe chepbl. Dopmyna
paccmosinua om mo4ku 00 niaockocmu. Cnocodwl 3a0aHusi NPAMOU YpasHeHUsMU.
Pewenue 3a0au u doxkazamenbcmeo meopem ¢ NOMOWbIO 8eKMOPO8 U MEMOOOM KOOPOUHAM.
Onemenmsi 2ceomempuu u macc.

3. TemaTuyeckoe MJIAHUPOBAHUE

10-11 kaace ( 5 yacoB)
ba3osblii ypoBenb (0,5 yaca no anareope u 0,5 yaca mo reoMmeTpuu
100aBJIEHO U3 IKOJbHOT0 KOMIIOHEHTA)

Pasznen Tembl KoJu-Bo XapakTepucTHKA OCHOBHBIX OcHOBHBIE
nporpam 4acoB BH/IOB /IeAITEJIbHOCTH YYCHUKA HANPABJICHU
MBI |
BOCIIMTATE/b
HOM
AeATeIbHOCT
"
10 ksace
Haxomute cymmy  Oeckoneuno | 1,2,4

JelicTBUTEIbHbIE YUCIA 15 yObIBaroLIeH reOMEeTPUYECKOH
IIPOTPECCHUMU. [IepeBoauTh
Lenpie u paunoHanbHbIE 2 OECKOHEUHYIO NEPUOIUYECKYIO
qucia IpoOb B OOBIKHOBEHHYIO JApOOb.
JlelicTBuTENBbHBIE YKCIIa 1 [TpuBomuTe  mpuMepsl  (HaBaTh
o BeckoneuHo yObIBaroIiast onpemzneHHe) apn(leeTquCKHX
g reoMeTpuYeCcKas Nporpeccus 2 KOpHEH  HATypaJlbHOM  CTCICHH.
o Apudmernueckuit KOpeHb IlosicHATH HA mnpuMepax IMOHATHE
é HATYpaJbHOW CTENEHU 3 CT‘iHeHH Y TOOBIM
CTemneHb ¢ palMOHANEHBIM U JIEHCTBUTEIIbHBIM MOKa3aTeJeM.
JENCTBUTELHBIM 4 [IpumenaTs mnpaBuna JOEUCTBUUA C
MOKa3aTeISIMU paavKagamMu, BBIPRKEHUSIMH  CO
Ypox 0Go6IIeHNs 1 2 CTENEHSIMH  C  palUOHAIbHBIM
CHUCTEMaTU3alMH 3HAHUI ITOKa3aTeJIEM (y1r06BIM
KouTponbHas paGota Nel 1 JIEHCTBUTENIbHBIM MOKa3aTeseM)
npu BBIYHCIICHUSIX u




npeoOpa3oBaHUIX BBIPKEHUH.
Jloka3bIBaTh TOXJIECTBA,
coAepKallue KOPEeHb HaTypaJbHOU
CTCTICHH ¥ CTCIECHH C JIFOOBIM

JNEUCTBUTEILHBIM HoKa3aTelieM,
OPUMEHSST  pa3iMyHbIE  CIIOCOOBI.
[IpumensTs YMEHHUS

npeoOpa3oBbIBATh BBIPAKECHUS H
JIOKa3bIBaTh TOXIECTBA npu
pelIeHUn  3aJad  TOBBIIIEHHOU
CJI05KHOCTH

Crenennast pynkums 14

3
Crenennas ¢pyHKuus, €€
CBOMCTBaA U rpaduk

2
B3aumHo o6paTHbIe QyHKIIMH

2
PaBHOCHIIBHBIE YpaBHEHUS U
HEpaBEHCTBA
HppanmonanbHble ypaBHEHHS 4
HppannonanbHbie -
HEpaBEHCTBA

2
Ypoxk 06001IeHHS 1
cucTeMaTH3aluy 3HaHUH

1

KonTponsnas pabota No2

[To rpadukam creneHHbIX QyHKIMMA
(B 3aBUCHMOCTH OT THOKa3aTels
CTENEHH) OINHUCHIBaTh UX CBOICTBa
(MOHOTOHHOCTb, OTPAaHUYEHHOCTbD,
4ETHOCTh, HEUETHOCTH). CTPOUTH
CXEMaTU4eCKU TrpauK CTENEeHHOM
GyHKIMM B 3aBUCUMOCTH  OT
MPUHA]JIEKHOCTH nokasareJst
CTEeNeHH (B aHAJIUTUYECKOU 3amuCcH
paccmaTtpuBaeMoil  QyHKIUH) K
OJIHOMYy U3  paccMaTpHUBAaeMbIX

YUCIIOBBIX MHOKECTB (ipm
MMOKa3aTeIIIX, MPUHAJICKAIINX
MHO>KECTBY IUEJbIX YHCEN, MpHU
JIFOOBIX JIEHCTBUTEIIFHBIX

MOKa3aTeNsiX) W TEepPEeUucisiTh e€
cBoiicTBa. Ompenensarb, SBIAETCS
mu pyskaus obpatumoit. CTpouTh
rpaduk CIIO)KHOH dbyHKINH,
IpOOHO-pallMOHATILHON  (DyHKIIUK
JJIEMEHTAPHBIMU METO/IaMHU.
[TpuBOAUTE TPUMEPBI CTETIEHHBIX
GyHKIIUK (3aJaHHBIX C ITOMOIIIBIO

bopMyIIbI WIIH rpaduka),
o0Jaaromumx 3aJJaHHBIMH
CBOWCTBaMU (Hammpumep,
OTPaHUYCHHOCTH). PazbscHATH
CMBICJT TIEPEYHCICHHBIX CBOWCTB.
AHamM3upoBaTh MOBEJICHHE

GyHKIUI Ha pa3iMyHBIX Yy4acTKax
o0yacTu omnpeseneH s, CPaBHUBATh
CKOPOCTH BO3pacTaHus (yObIBaHHS)

byHKIMIA. dopMyIupoBaTh
OIIpeneIcHus NIEPEYNCIIEHHBIX
CBOMCTB. Pacno3naBats

pPaBHOCWIIbHBIE  NpeoOpa3oBaHus,
npeoOpa3oBaHus, NPUBOJAIIME K
ypaBHEHMIO-CIIEJCTBUIO.  Pemiare
npocTenme uppalroHaIbHbIE
ypaBHEHM, uppalroHaIbHbIe
HEpaBEHCTBA U UX  CHUCTEMBI.
Pacno3naBate rpadMKu M CTPOUTH
rpaduKyd  CTENEHHbIX  (YHKUUH,
UCTIOJIb3YS rpadonoCTPOUTEINH,

3,4




U3y4yaTh CBOMCTBA (PYHKUMH MO HUX

rpadukam. DopmyIMpoBaTh
TUMOTE3bl O KOJIMYECTBE KOpPHEH
YpaBHEHUH, COZEPKALINX

CTereHHbIe (DYHKINU, U TPOBEPATH
uX. BeImonHATe mpeoOpazoBaHU
rpauKOB CTENEHHBIX (YHKIHIL:
HapaJuleIbHbII IIEPEHOC,
pacTshkeHue (C)KaThue) BIOIb OCH
opaMHAT (MOCTpOEHUE TPaUKOB C
MOJYJISIMH, TOCTpOSHHE Tpaduka
obparno#t ¢yskiuu). [IpumeHATH
CBOMCTBA CTENEHHOW (PYHKIMH MPU
pelIeHN: TPHUKIAJAHBIX 33734 U
3aJ1a4 MOBBIIIEHHON CII0KHOCTU

Iloxka3zaTtenbHas QpyHKUIHSA 12
[TokazarenpHas QyHKIHA, €€ 2
CBOMCTBa U rpaduk
[Toka3aTenbHbIC ypaBHEHUS 3
[Toka3aTenbHbIC HEpaBEHCTBA 3
Cucrembl oKa3aTeIbHbIX 2
ypaBHEHUI U HEPABEHCTB
Ypoxk 060011IeHHS 1 1
CUCTeMAaTU3alluK 3HAHUN

1

KontponsHas padora Ne3

[lo rpaduxam  mnoxazaTenbHON
(GyHKIIMM ONUCHIBATH €€ CBOWCTBA
(MOHOTOHHOCTb, OI'PAaHUYEHHOCTH).

[IpuBOoIUTH NIPUMEPBI
MTOKa3aTEIbHOU GbyHKIMH
(3a1aHHON € MOMOUIBI0 (POPMYIIBI
uin  rpaduka),  oOmanaromein
3aITaHHBIMH CBOMCTBaMU
(Hanpumep, OTPAaHUYEHHOCTH).
Pa3bsacHATh CMBICIT
MEePEUYUCICHHBIX CBOJCTB.
AHanM3upoBaTh HOBEICHUE

GYHKIUI Ha pa3iMyHBIX ydacTKax
o0yacTu ompeeneHusi, CpaBHUBATh
CKOPOCTH BO3pacTaHus (yObIBaHMSI)

GYHKITUH. DopmMyIUpOBaTH
oTpeeNieHus NEePEYNCIIEHHBIX
cBoiicTB. Pemate  mpocreiiiine
MoKa3aTelbHbIE ypaBHEHUS,

HEPaABCHCTBA n ux CHUCTCMBI.
Pemrate nmokasaTennHBIE YpaBHCHUSA
MCTOJaMH Pa3JI0KCHUA Ha
MHOXHUTCIIN, CIIocoOOM  3aMeHBI
HEU3BCCTHOI'O, C HCIIOJIB30BaHHCM

CBOICTB GbyHKIMH, pemiarpb
yYpaBHEHUS, CBOJIALIIUECS K
KBAJIpaTHBIM,  HPPAIMOHAIbHBIM.
Pemats NOoKa3aTelIbHbIE

YPaBHEHUs, NPUMEHSASA pa3IudHbIE
metoasl. Pacno3HaBate rpaduku u
CTpPOUTh TpaduK MOKa3aTeIbHON
byHKIUY, UCIOJIB3YS
rpaonoCcTpOUTENH, u3y4aTh
CBOICTBAa (PYHKIMH MO TpaduKam.
@opMynMpoBaTh  TUNOTE3Bl O
KOJIMYECTBE KOpPHEH ypaBHEHH,

COJZIeprKaIUX MI0Ka3aTeNbHYIO
(GyHKIIMIO, ¥  TPOBEPATH  HX.
BoimonHsTh npeoOpa3oBaHus

rpaduka noxasareabHON (YHKIUH:

2,3,4,6




napajuieIbHbII IIEPEHOC,
pacTsbkeHue (cxKaThe) BIIOJIb OCU
opaMHAT (TMOCTpOEHUE TpaUKOB C
MOJYJISIMH, TIOCTPOEHHE Tpaduka
obparHoit ¢yHkuH). [IpUMEHSTH
CBOWCTBA TIOKA3aTENbHON (QYHKIIMH
IpU pELICHUH NPUKIIAJHBIX 3a/1a4 U
3a71a4 MOBBIIIEHHOMN CJI0KHOCTH

Jlorapudmuveckas 17
dyHkuus
Jlorapudmuueckas GyHKIUSA 2
CgoiicTBa norapupmoB 2
JlecsiTHUHBIC W HATYPATBHBIC 2
Jorapugpmsl
Jlorapudmudaeckas GyHKIINS, 2
e€ cBolicTBa U rpaduk
Jlorapudmuueckue 3
ypaBHEHUS
Jlorapudmudeckue 3
HEpaBeHCTBA
Ypoxk 060011IeHHS 1 2
CUCTeMAaTU3alNK 3HAHUN
1

Kontponbnas pabora No4

BrinonsHsaTh pocTenme
npeoOpazoBaHus
norapu(MHUYECKUX BBIPAKECHUN C
UCIIOJIb30BAHUEM CBOICTB
norapuMoB, C MOMOIIBIO (OpPMYIT
nepexoa. ITo rpaduky
Jorapu@pmMuuecKon byHKIMH
OIHCHIBATh eé CBOMCTBA
(MOHOTOHHOCTb, TPAHUYEHHOCTb ).
IIpuBoauTH NIPUMEPBI
JorapupmMuuecKon GbyHKIMH
(3aaHHON € MOMOUIBI0 (POPMYIIBI
uimn  rpaduka),  oOmanaromein
3aITaHHBIMH CBOMCTBaMU
(Hampumep, OTPaHUYEHHOCTH).
Pa3bsacHATh CMBICIT
MEePEYUCIECHHBIX CBOJCTB.
AHanM3upoBaTh HOBEICHUE

GYHKIUI Ha pa3iMyHBIX ydacTKax
o0yacTu onpeeneHusi, CPaBHUBATh
CKOPOCTH BO3pacTaHus (yObIBaHMS)

GYHKITUH. DopmMyIUpOBaTH
oTpeeNieHus NEePEeYNCIIEHHBIX
cBoiicTB. Pemate  mpocreiiiine
jgorapudmuyeckre ypaBHEHUS,
jJorapuMuUecKue HEpaBeHCTBA U
ux CUCTEMBL. Pemats
jgorapudmuyeckre ypaBHEHUS
pa3IMYHBIMU METOIaMHU.
PacrioznaBate rpaduku U CTPOUTH
rpaduk JorapuMuIecKoi
byHKIMH, WCIOJB3YS
rpadomnoctpouren, U3y4aTh

CBOMCTBa (PYHKUHU TO Trpaduram,
dopMynupoBaTe  TUIOTE3bl O
KOJIMYECTBE KOPHEH ypaBHEHH,
coJiepXkalux  JorapupMHUECKyIO
(GyHKIMIO, MW  TpPOBEPATh  HX.
BoimonssTs npeoOpa3oBaHUs
rpaduxa JorapupMUUEcKoit
GyHKIUYN: MapajulebHbIN MepeHoc,
pacTsbkeHue (CkaThe) BIOJIb OCH
OopAMHAT (MOCTpOEHUE T'paUKOB C
MOJYJISIMHM, TOCTpPOEHHE Tpaduxa
oOparHoii ¢yHkuun). IlpumeHsTh
CBOMCTBA JorapupMuyecKon
byHKIMH pu pelIeHUH

1,2,4,8




NPUKIQJHBIX  33aJa4 U
HOBBIIIEHHOMN CIIOKHOCTH

3aga4

Tpuronomerpuueckue 22 [lepeBonute rpanycuyro wmepy B | 1,457
dopmy.isbl paauaHHyro U oOparHo. Haxomuth
PannanHas mepa yria 1 Ha OKPYKHOCTH IIOJIOXKEHHUE TOYKH,
[ToBOpPOT TOUKH BOKpYT 2 COOTBETCTBYIOLIECH JTAHHOMY
Hayajia KOOpJIMHAT JIEACTBUTEIILHOMY YUCITY.
OrmpezienieHre cunyca, 2 HaxoauTk 3HaKu 3HaYEHUN CUHYCA,
KOCHHYCA M TAHI'€HCA YIJIa KOCHHYCa, TaHI'eHCa qyuca.
3Haku CHHYyCa, KOCUHYyCA U 1 BrigBadare 3aBHCUMOCTD MCXKIY
TaHresca CHHYCOM, KOCHUHYCOM, TaHI'€HCOM
3aBUCUMOCTb MEXKTY OAHOr0 M TOTO XK€  yIJa.
CHHYCOM, KOCHUHYCOM U 2 HpI/IMCHﬂTI) JaHHBIC 3aBHUCHUMOCTHU
TAaHT€HCOM OJHOTO M TOTO K€ JUIA JOoKasaTelIbCTBa TOXACCTBA, B
yria YaCTHOCTH  Ha  ONPEAECIEHHBIX
TpPHrOHOMETPUYECKHE 3 MHOXkecTBax. [Ipumensar  npu
TOXJIECTBA npeoOpa3oBaHUSAX U BBIYUCICHUSIX
CuHycC, KOCHHYC ¥ TAHT€HC 1 (bopmyitel CBA3H
VITIOB 0L -G TPUTOHOMETPUUECKUX byHKIUH
DopMyIIbl CIOKEHUS 2 yrios o # — 0, (b?pMyHH
CHHYC, KOCHHYC i TAHTCHC 2 CIIOKEHHUS, (OPMYJIbI IBOWHBIX WU
s MOJIOBUHHBIX B MYJIbI
JIBOMHOTO yria 0710 yrios,  gopmy
CuHYyC, KOCHHYC U TaHT€HC 1 NPUBEACHMs, (OPMYIBI CYMMBI 1
’ Pa3HOCTH CHHYCOB, CYMMBI U
ITOJIOBUHHOTO yIJIa
pa3HOCTH KOCHHYCOB,
DopMyITbl TPUBEICHUS 2
IIPOU3BEICHUS CUHYCOB u
CymMa 1 pa3HOCTh CHUHYCOB. 1
KOCHHYCOB.
CyMMma u pa3HOCTh
Jloka3bIBaTh TOKJIECTBA, MPUMEHSISA
KOCHHYCOB
pa3JInYHbIE METO/IbI, UCIIOJIb3YS BCE
Ypox 06001eHNST 1
. u3zydeHHbsle Gopmynsl. [IpumeHsTH
CUCTEMAaTH3alu1 3HAHUI 1 o
BCE  M3yYEHHbIE CBOMCTBA W
KontponbHas padoTa Ne5 1
bopMyibl npu peuieHun
NPUKIAAHBIX  337ad MW 3ajad
MOBBIILIEHHON CJI0KHOCTH
YMmeTh HAXOIUTh apkcunyc, | 1,4,5,7
Tpuronomerpuveckue 16 ApPKKOCHUHYC, apKTaHT'€HC
YPaBHEHUA JEUCTBUTEIILHOTO Yyucna.
[IpumMeHATh CBOMCTBA apKCUHYCA,
apKKOCHHYCa, apKTaHI€HCa 4ucia.
YpaBHEHUE COS X = O 3 [TpumensTh (hopMyb JUISE
HaxO0XICHUs KOpPHEW ypaBHEHUU
cos x=a, sin X = a, tg X = a. YMeTb
YpaBHeHue sin X = o 3 pelars TPUTOHOMETPUYECKHUE
YpaBHECHUS: JINHENHBIE
OTHOCHUTEIIBHO CHHYCa, KOCHHYCA,
YpaBHeHHE tg X = O 2 TaHr€HCa yria (uucna),
CBOJSIIMECS K KBaIpaTHbBIM |
IpYrum anredpandeckum
Pemenne 6 YpPaBHEHUSM rnocie 3aMEHBbI
TPUTOHOMETPUYECKUX HCHU3BCCTHOTO, CBOJAIIHECA K
ypaBHeHHﬁ HpOCTeI\/'II_HI/IM

[Ipumeps! perieHus
MPOCTEUIINX

TPUTOHOMETPUYECKUM YPABHEHUAM
IIOCJIE PA3JIOKECHUS HA MHOXKUTEIH.
Pemate omHOponHBIE (IIEpBON U
BTOPOM  CTENEHH)  YypaBHEHUSA




TPUTOHOMETPHUECKUX OTHOCHUTEIILHO CHHYCAa U KOCUHYCA,
HEPaBEHCTB a TaKxKe CBO/ISAIIIUECS K
OJHOPOJIHBIM ypaBHEHUSIM.
Ypok 006001eHNS 1 1 Hcnons3oBath METOJT
CUCTEMaTH3allu1 3HAHUU BCIIOMOTaTEJIbHOTO yria.
[IpumensT METO/
MPEABAPUTEIIBHON OLEHKHU JIEBOW U
KonTpoasHas padora Ne6 1 MPaBOM 4YacTell ypaBHEHUs. YMETh
MPUMEHATh HECKOJIBKO METOOB
NpH pEIICHUH ypaBHEHUs. Permarh
HECJIOKHbIC CUCTEMBI
TPUTOHOMETPUYECKUX YpPaBHEHHII.
Pemrars TPUTOHOMETPUYECKUE
HEpaBEHCTBA c MIOMOMUIBIO
€IMHUYIHOMN OKPY>KHOCTH.
[IpumensTH BCE W3y4YCHHBIC
CBOMCTBA M CHOCOOBI pEIICHUS
TPUTOHOMETPUYCCKHUX YpaBHEHUH U
HEPaBEHCTB pu pelIeHnH
NPUKIAAHBIX  3a7ad W 3ajad
TTOBBIIEHHOM CJIOKHOCTH
HNToroBoe nopropenne 6
11 kaace
ITo rpadukam dyHkiuii onuceiBath | 2,3,4,7
Tpuronomerpuyeckue 14 uX  cBoiicTBa  (MOHOTOHHOCTH,
pyHkunu OTPaHUYEHHOCTb, YETHOCT,
HEUYETHOCTD, MIEPUOUYHOCTb).
O6acth onpeneneHus u 2 [TpuBomuTs mpuUMepsl  GYHKIMHA
MHOY»ECTBO 3HaUEHUN (331aHHBIX C TOMOIIBIO (OPMYIIBI
TPUTOHOMETPUIECKUX wim  rpaduka),  oOnamaroUUX
byHKIMHA 3aIaHHBIMHU CBOMCTBaMH
YETHOCTh, HEUETHOCTD, 2 (Hanpumep, OTPAaHUYEHHOCTH ).
MIEPUOIUIHOCTh Pa3bsacHsATh CMBICTT
TPUTOHOMETPUUECKUX MIEPEUYHCIICHHBIX CBOIICTB.
byHKINHA N306paxaTh rpa@uKu CIOXHBIX
CBOIiCTBO (PYHKIIUHU Y = COS X 3 Gynxmui c IIOMOLLBIO
u eé rpaduk rpadormnocTpoutesneii,  OMUCHIBAThH
UX cBoicTBa. Pemars mpocreitime
TPUTOHOMETPHUECKUE
CBOHCTBO (byHKHHH y= sin X 2 HEpAaBCHCTBA, MCIIOIb3Ys Fpa(bI/IK
u eé rpadux ¢byukuuu. Pacno3naBate rpaduku
TPUTOHOMETPUYECKUX  (YHKIUH,
CBoiicTBO yHKIUHU ¥ = tg X 2 rpaduku 00paTHbIX
¥ eé rpaduk TPUTOHOMETPHUECKUX  (YHKIUH.
[TpumeHsTH u JIOKa3bIBATh
OGpaTHbIe 1 CBOMCTBa 00paTHBIX
TPUTOHOMETPUUECKUE TPUTOHOMETPUYECKUX  (DYHKIIHiA.
dyHKIMHK Crtpouthb rpaQuKu 3IEeMEHTAPHBIX
byHKIHIA, HCIIONb3Ys
Ypok 06o61wenns u 1 rpadomnoctponren, M3y4aTh
CHCTeMATH3allUY 3HAHMI CBOICTBA 3JI€MEHTapHBIX (DyHKIIMHA
no ux rpaduxam, GopMyaHpoBaTh
TUIIOTE3bl O KOJIMYECTBE KOpHEH
KonTtponbHas padora Nel 1 YpaBHEHHI, COACPIKALINX

DJIEMEHTapHbIE ¢GyHKIMH, "




POBEPATH uX. BrimonssaTe
npeoOpa3oBaHus rpaduKoB
3JIEMEHTapHbIX GyHKIMI:
napajuieIbHbII IIEPEHOC,
pacTshkeHue (C)KaThe) BIOJIb OCH
opauHat.  llpumensars  apyrue
AJIEMEHTapHbIC CrocoObI

MOCTpOCHUS  TpadUKOB.  YMETh
IMPUMCHATH Pa3IMYHBIC METOAbI
JOKA3aTeIbCTB HCTUHHOCTH

MaTteMaTHueCKNA aHAJIN3

[lpuBogute npumepsl ¢yHkuuh, | 3,4,6
IIpousBoanas u ee 16 ABJISIOLINXCS HEMPEPHIBHBIMH,
reoMeTpHMYeCKUil CMBbICII UMEIOLIUX BEPTUKAIIbHYIO,
TOPU30HTAIIBHYIO ACUMIITOTY.
[IpounsBoHas 2 3anuchIBaTh YpaBHEHHE KAXKIOW U3
ATUX aCUMIITOT. YMETH M0 TpaPuKy
[TpousBoHas cTeneHHOM 2 GYHKIIUN OTIPENIENSTh TPOMEKYTKH
byHKIUKR HEIMPEPHIBHOCTH W TOYKHU Pa3phIBa,
Ipasuia 3 €CIM Takue HMEITCS. YMETh
muddepeHtiupoBanms JI0Ka3bIBaTh HEMNPEPBIBHOCTh
GyHKIMH.
[Tpou3BoTHBIC HEKOTOPBIX 3 Haxomuts yrioBoit kodpduiuent
5JIEMEHTAPHBIX PYHKIHIA KacatelbHOU K rpaduky GyHKIIAU
I'eoMeTpUYECKHii CMBICI 3 B 3amaHHOM Touke. Haxomuts
IPOM3BOTHO MTHOBEHHYIO CKOPOCTb JIBUKCHHS
Ypox 0Go6LeHus 1 2 MaTepuaIbHOU TOYKH.
CHUCTEMaTH3aIlu1 3HAHUH Haxonuts [IPOU3BO/IHBIC
1 3JIEMEHTAPHBIX byHKIMA.
KontpossHas paGora Ne2 Haxoauth mnpou3BOAHBIE CYMMBI,
MPOU3BENECHUS M YAaCTHOTO JIBYX
GYHKIIUNA, TPOM3BOIHYIO CIIOKHOM
byHKIIHH y =f (kx + b).
[IpuMeHATh MOHATHE MPOW3BOIHON
IpU pEIICHUH 3a]1a4
IIpuMeHeHre MPOU3BOIHOM 12 Haxoauts BTOpYIO npoussoanyio u | 4,6,8
K HCCJIeJOBAHNI0 QYHKIMIA YCKOpEHHUE mpolecca,
Bo3spacranue u yosiBaHue 2 OIMCBIBAEMOTO c MTOMOIIBIO
GbyHKITIN dbopmynel. HaxonuTs mpoMexyTKu
DKCTpeMyMbl QYHKIUH 2 BO3pacTaHUs u yOBbIBaHMS
byHKIHH. Jloka3bIBaTh, 4TO
[Ipumenenne mpou3BOIHOM K 2 3ajaHHasg  (QyHKIUS ~ BO3pacTaer
MOCTPOCHHUIO Fpa(l)I/IKOB (y6BIBaeT) Ha YKa3aHHOM
byHKIMI npoMmexyrke. Haxoauts  TOuYkH
HawubGonbiiee 1 HauMeHbIIIee 3 MHUHUMYyMa u MaKCuMyMa
3HaueHMs QyHKIHUHU ¢byukuun. Haxoguth HamOombliee
BHINYKIOCTh Tpaduka 1 Y HauMeHblllee 3HaYeHUs PYHKINUU
(bYHKHI/II/I, TOYKHU HeperH6a Ha OTPE3KE. HaXOI[I/ITL HauOoJIbIIIEE
Ypok 0Go6IIeHNs 1 1 Y HauMEHbIllee 3HaUYeHUS QyHKIIUH.
CUCTEMAaTHU3alUU 3HAHUU Hccnenosats (I)YHISHHIO c
1 MOMOIIIbIO MPOU3BOJIHON U CTPOUTH
KontponbHas pabota Ne3 ed rpagux. HpumenaTs
MPOU3BOJHYI0O  MpPHU  PELIECHUHU
TEKCTOBBIX, F€OMETPUUECKHX,
bU3NYECKUX U APYTUX 33434
HuTerpan 10 Boruncnsate npubmmxénnoe | 4,6,7




HACTYIUICHHUS JIBYX HE3aBUCHUMBIX
COOBITHUI.

[lepBooOpa3Has 2 3HAYCHHE TUTOIA M
[IpaBuia HaxoxIeHUS 3 KPUBOJIMHEHHON Tpamnenuu.
MIepBOOOPA3HBIX Haxonuts nepBoOOpa3HbIC
[Mnomanas KpUBOIMHEHHON 2 byakuumii: y=xP, rne p € R, y = sin
Tpaneuuu U UHTErpa X, Y = coS X, Yy = tg X. Haxoautp
BbIYHCIIEHNE HHTETPAJIOB. nepooOpasneie Qynkumit: f (x) +
BrruncieHue miomamiei ¢ - g(x), kf (x) u f (kx + b). Beraucnsrs
IIOMOIIBIO UHTETPaAJIOB IIJIOIIA N KPUBOJMHENHOMN
[TpuMeHeHue TPOU3BOIHON 1 Tpaneuuu € HOMOIIBIO (OPMYIIBI
HWHTETpaia K peuIeHuIo 1 Herorona—JleiiOaumna. Haxomgurts
NPAKTUYECKHX 3a/1a4 npUOIKEHHBIC 3HAUCHUS
Ypok 06006mmeHns n 2 WHTETPAIOB. BBIUMCIATH IUIOMAIb
cucTeMaTH3aluy 3HaHUH KPUBOJMHENHOW  Tpameuum ¢
KontponbHas padoTta Ned 1 IIOMOIIBIO NHTErpaja
[Mpumensty mpu pemennn 3amgad | 1,2,5
KomOunaTopuka 10 METOJI MAaTEMAaTUYECKOW UHYKIIUH.
[IpuMeHnATH IIPaBUJIO
[TpaBwuiio mpon3BeeHUs 1 MIPOU3BEICHUS pH BBIBOJIC
dbopmynpl  YHCIA TIEPECTAaHOBOK.
[TepecranoBkH 2 CoznaBath MaTeMaTHICCKHE
MOJIEITH TUTST pelIeHus
Pa3memenus 1 KOMOMHATOPHBIX 3a/1a4 C IIOMOIIBIO
MojcyéTa 4Yuciaa  Ppa3MEIICHHI,
CoYeTaHus U MX CBOMCTBA 2 NEPECTAHOBOK M COYETAHHM.
Haxoauth 4HcIO THepecTaHOBOK C
Bunom HbroToHA 2 MTOBTOPEHUSIMU. Pemrate
KOMOWHATOPHBIC 3aJa4H,
VYpok 06061eHus 1 1 CBOZSIIMECS K TOJACYETY 4YHUCIa
3 CHCTEMATU3alUM 3HAHMIA COYETaHUN €  TMOBTOPEHUSIMHU.
= KonTponsHas pabora Ne5 1 Ipumensars  dopmyry — OuHOMA
2 HrerotoHa. [Ipu BO3BEICHUU
= OMHOMa B HaTypaJbHYIO CTEMEHb
S HAXOJUTh OMHOMUANbHbBIE
i KOO(OPHUIIMEHTBI  MpHU  TTOMOIIH
5 TpeyroapHuka [lackans
E 11 [TpuBouTh TpUMepsl ciy4aitHsix, | 1,2,5
= DJieMeHTbI TeoOpuu JOCTOBEPHBIX M  HEBO3MOXHBIX
o BEPOATHOCTEM coObITril. OnpenensiTh U HaXOIUTh
A CYMMY H NPOU3BEICHHE
CoObITHus 1 COOBITHIA. Onpenensrpb
KomOunarms coObITHiA. 1 BEPOSTHOCTh COOBITHS B
[TpoTHBOMOI0KHOE COOBITHE KJIaCCHYECKOM NOHMMAaHHUH.
BepostHOCTE COOBITHS 2 Haxonuth BEpOSITHOCTH COOBITHS C
Cr05keHue BepOSTHOCTEN 2 YCIIOJIb30BAHUEM bopmyn
HeszaBucumbie cOOBITHS. 1 KOMOHHATOPHKH, BEPOATHOCTD
YMHOKEHUE BEPOATHOCTEN CyMMBI  BYX  HECOBMECTUMBIX
CraTHCTHIeCKAas 2 COOBITHII U BEPOATHOCTH COOBITHS,
BEPOSITHOCT MPOTUBOTIONIOKHOTO JTAHHOMY.
VYpok 06001meHns u 1 Hpusoauth HIPUMEPEI
CHCTeMATH3allUK 3HAHMI He3aBUCUMBIX coObITHH. Haxomuts
KoutponbHas paboTa Ne6 1 BEPOSITHOCTh COBMECTHOTO




Haxonuts CTaTUCTUYECKYIO
BEPOSITHOCTh COOBITUH B OTBITE C
OOJBIIMM YHCIIOM B HCIBLITAHHH.
HNmers mnpeacraBieHue O 3aKOHE
OOIBIIMX YHCEI

CraTucruka

CrnyuaiiHble BETMYUHBI

HGHTpaJ'II)HBIC TCHACHIIN

Mepsi pazbpoca

Ypox 06001eHNS 1
CHUCTEMAaTU3ali 3HaHUU

KonTpomnbnas pabota No7

3HaTh IIOHATHE CIIy4aiiHOM
BEJINYUHBI, IPEJICTaBIISATh
pactpenenenue 3HAYEHUI
JUCKPETHOM CIIy4aliHOM BEJIMYMHBI
B BUAEC YAaCTOTHOM  TaOIMIIBI,
[OJIMTOHA YacTOT (OTHOCHUTEIbHBIX
4acToT). [IpencraBasaTh
pactpenenenue 3HAYEHUI
HEIPEPBIBHOU CIIy4aiiHOM
BEJIMYMHBI B BHUAE YacCTOTHOM
TaOMUIBl U TUCTOTPaMMbl. 3HATh
MTOHATHE reHepaJbHOU
COBOKYITHOCTH u BBIOODKH.
IIpuBoauTH NIPUMEPBI
penpe3eHTaTUBHBIX BBIOOPOK
3HAQYEHU CIIy4allHOW BEJIMYMHBI.
3HaTb OCHOBHbBIE IIEHTpaJIbHBIE
TEHACHLIMU:  MOJY,  MEJAMaHy,
cpennee. HaxomuTe LEHTpanbHbIE
TEHJICHIIUU  y4eOHBIX  BBIOOPOK.
3HaTh, Kakasg U3 UEHTPAIbHBIX
TEHACHIMNA HAWIy4IIUM 00pa3om
XapaKTEPU3yeT COBOKYITHOCTB.
HNwmets MPEACTaBICHUE 0
MaTeMaTUYECKOM 0’KMJIaHUH.
Beruucniars 3HAYEHUE
MaTeMaTU4ECKOTro 0KHJIaHHS
CIIy4ailHOM BEIMYMHBI C KOHEYHBIM
YUCIIOM 3HAYEHMII. 3HaTh
OCHOBHBIE MephbI pazbpoca
3HAYEHUU CIIy4allHOW BEJIMYMHBI:
pa3Max, OTKJIIOHEHUE OT CPEIHET0 U
qucnepcuto.  Haxomute  Mepsl
pa3bpoca ciydailHOW BEIWYHHBI C
HEOOJIBIIUM YHCIIOM Pa3IMYHBIX €€
3HAYCHUI

1,2,45

HTorosoe nopropenue

21

Bcero

204

10 kaace

I'eomeTpus

IToBTOpEHUE Kypca
IVIAHUMETPHHU

12

VYTIBI U OTPE3KH, CBA3aHHBIC
C OKPYKHOCTBIO

Pemenue TpeyroapHuKoB

dopmynupoBaTh U JIOKa3bIBaTh
TeOpeMbl 00  yriae — Mexay
KacaTeJbHOW U Xopaod, 00
OTpEe3Kax MepeceKarounxcs Xop/, O
KBaJIpaTe KacaTelbHOW; BBIBOJHTH
(GopMysBI U BBIYMCICHHS YIIIOB
MEKAY IBYMS TEpPECeKaOUIMMUCS
XOpJaMmu, MEXTY JIBYMsI
CeKYIIUMH, IPOBEICHHBIMH U3
OIHOM TOYKM; (OPMYTUPOBATH W
JIOKa3bIBATh YTBEPKIACHUS 0

1,2,




3amauu, cBsI3aHHEIE C
YEeTHIPEXYTOJLHUKOM

Paznrble 3amaum Ha
TPEYTOJbHUKH

CBOMCTBAxX U IpU3HAKaX
BIICAHHOTO u OIMCaHHOTO
YETBIPEXYT0JIbHUKOB; pemarp
3a/1a4u c HCII0JIb30BaHUEM
U3YYCHHBIX TeOpeM U (QOpMYIL.
BoiBouTh (hopmybI,
BBIpAXKAIOLI1E MeUaHy u
OMCCEKTPUCY TPEYroJbHUKA Yepes3
€ro CTOpPOHBI, a TAKXXE pa3IMyuHbIC
(GopMyIBI TIIOMAAN TPEYrOJIbHHKA,
dopmynmupoBaTh W JOKa3bIBaTh
YTBEPKACHUS 00 OKpPYKXHOCTH U
npsiMoit  Dinepa; pemiaTh 3aJadH,
VICIIOJIb3YSI BBIBE/IEHHBIE (DOPMYIIBI.

BBenenune

[Ipenmer crepeomeTpun.
AKCHOMBI CTEPEOMETPHUH

Hekotopsie cBenenus us
aKCHOM

[lepeuncnsatb oCHOBHbIE (UTYpHI B
npocTpaHcTBE  (TOUKa, MpsMasd,
IUIOCKOCTh), (OPMYIHpPOBaTH TpPH
akCcMOMbl 00 WX  B3aUMHOM
PacroJIOKEHUU U WIUTIOCTPUPOBATH
3TH  aKCHOMBI IpUMepaMu U3
OKpYKaloIen 00CTaHOBKH.
®opmynaMpoBaTh U JOKa3bIBaTh
TEOpeMy 0 IJIOCKOCTH,
MPOXOAIICH 4Yepe3 MpsMYI0O U He
JeXKallyl0 Ha HEW TOUKy, WU
TEOpeMy 0 IJIOCKOCTH,
MIPOXOIAIIEH yepes BE
NepeceKarorecs mpsiMble.

IMapanieabHOCTH MPSIMBIX
M ILJIOCKOCTel

16

HapaJ'IJ'IeJ'IBHOCTB IIpsAMBIX,
prlMOfI H IINIOCKOCTH

B3aumnoe pacnonoxenue
IIPSIMBIX B IPOCTPAHCTBE.
Yron mexay 1ByMst
MPSIMBIMH.

KonTtponpHas padota Nel

HapaHHeJ'ILHOCTL IUIOCKOCTEHN

Terpasnp u nmapannenenumnes

KonTtponsHast padota Ne2

DopmynupoBaTh omnpeeeHue
napajuieIbHbIX PSIMBIX B
npocTpaHcTBe, (GopmynupoBaTb U
JI0Ka3bIBaTh TEOpEMY 0
napajuieIbHbIX HPSIMBIX B
MPOCTPAHCTBE; OOBICHITH, KaKHe
BO3MOJKHBI ~ CIIlydau  B3aWMHOIO
pacnoIOKEHUs psAMOit u
IJIOCKOCTH B  IMPOCTPAHCTBE, U
MPUBOJIUTH WJUTFOCTPUPYIOIINE
IpUMEPBI u3 OKpYXarolen
00CTaHOBKHU; dbopmynupoBaTh
onpeneseHue napajuieabHbIX
npsMoit u IJIOCKOCTH,
dopmynupoBaTh U JOKa3bIBaTh
YTBEPXKACHUS O TapaIeIbHOCTH
IpsIMOM U IUIOCKOCTH (CBOICTBA M
IPU3HAK); pelare 3aJa4d  Ha
BBIUMCICHUS M JOKa3aTeNIbCTBO,
CBs3aHHbIC co B3alIMHOM
pacroJjoKeHue MPSIMBIX u
wiockoctell.  OOBICHATH, Kakue
BO3MOXHBI  CIy4al  B3aUMHOIO
pacrojoKeHUs] JIByX HpsSIMBIX B
IIPOCTPAHCTBE, U  TPUBOJUTH
WUTIOCTPUPYIOILIKE MIPUMEDHI;

4,5




dbopMynupoBaTh ompeneeHue
CKPELINBAIOIINXCS MPSIMBIX,
dbopMynupoBaTh U JOKa3bIBATh
TEOpPEMY, BBIPAKAIOLIYIO IMPH3HAK
CKPEUIMBAIOIINXCA  MPSAMBIX, U
TEOpEMY 0 TUTOCKOCTH,
NpOXOJSIIe  Yepe3 oIy U3
CKpCUIMBAIOIINUXCA ~ NPSAMBIX |
NapaJUIeIIbHOM  IPYrOM  IIPSIMOW;
OOBSACHATh, Kakhe JBa Jiyuya
Ha3bIBAIOTCS  COHOTIPABJIICHHBIMH,
dopMynmupoBaTh W JOKa3bIBaTh
TEOpEMY 00 yriax c
COHOTIPABJIICHHBIMU CTOpPOHAMH;
OOBSICHATH, YTO HA3BIBACTCS YIIIOM
MEXTY TIepECEeKAIOIIUMUCS
OpSMBIMH W yIJIOM  MEXIY
CKPEIIBAIOIIIAMUCS MIPSMBIMH;
pemaTh 3a7a4u Ha JOKa3aTelbCTBO,
CBSI3aHHBIC co B3aMMHBIM
pacIooKEHUEM JIBYX NPSIMBIX W
yIII0M MEX Ty HUMH.
DopMynHpoOBaTH oIIpeeIIieHue
napajieabHbIX MIJIOCKOCTE,
dopMynupoBaTb U JOKa3bIBaTh
YTBEpXKACHUS O TpHU3HAKe U
CBOMCTBax napajuieNbHbIX
IUIOCKOCTEH, HCIOJIb30BaTh  ATH
YTBEPKACHUS MPU PELICHUH 3a/1a4.
OOBACHSATS, Kakasi ¢durypa
HA3bIBAETCS TETPAdAPOM U Kakas
napajuieJienuneoM, IMOKa3bIBaTh
HAa dYepTekax U MOJENAX HX
JJIEMEHTHI, n300paxarhb 3TH
burypst Ha pUCYHKaX,
WUTIOCTPUPOBATh C UX TOMOIIBIO
pa3juuHble  CIydau  B3aUMHOTO
pacroIoKeHus MIPSIMBIX u
IUIOCKOCTEHl B MPOCTPAHCTBE;
dopMynupoBaTh U JOKa3bIBATh
YTBEPKACHUS 0 CBOIiCTBax
napajuiefienunen; OObSICHIThb, 4YTO
Ha3bIBACTCS CEYEHHMEM TeTpasdzpa
(mapasutenenumnena), pemars
3aJaud Ha TIOCTPOCHHE CEYeHUH
TeTpa’Jpa M NapajjeNenunesa Ha
yepTexKax.

3auérNel 1
IlepnenauKy /IS pHOCTD 17
NPAMBIX U IJIOCKOCTEH

[eprieHAUKYIAPHOCTD 5

HpHMOfI " IIJIIOCKOCTH

DopMynHupoBaThH ompeneaeHue
NEPHEHAUKYJIAPHBIX — IPSIMBIX B
IpoCTpaHcTBe; (GOPMYyIHpPOBAaTh U
JI0Ka3bIBaTh JeMMy 0
NEPIEHANKYIIPHOCTU JIBYX
NapajuleIbHbIX NPAMBIX K TPEThEH;
DopMynHupoBaTh ompeneaeHue
IpsIMOM, NEPHEHAMKYISIPHOM K

2,4




[Iepnenpukysp u
HAKJIOHHBIE. YTOJ MEXKIY
IIPSIMOM U IJIOCKOCTBIO

JIBYrpaHHBIN yroJl.
[IepneHUKYIAPHOCTH

IJIOCKOCTEN

Kontponbnas pabora Ne3

3auétNe2

IUIOCKOCTH, u MIPUBOIUTH
WUTIOCTPUPYIOLIHE TPUMEPBl U3
OKpYyKaromen 00CTaHOBKH;
dbopMynupoBaTh U  JOKa3bIBATh
TeopeMbl (IpAMYI0 U 00paTHYI0) O
CBSI3U MEXIY O MapayieIbHOCTH

IPSIMBIX U ux
NEPIEHANKYIIPHOCTHIO K
IJIOCKOCTH, Teopemy,
BBIPAKAIOLIYIO IIPU3HAK
NEPIEHANKYIAPHOCTH IPAMOMH H
IUIOCKOCTH, n  TeopeMy O
CYILLIECTBOBAaHUH U €IMHCTBEHHOCTH
IPSIMOY, MPOXOJAIIE  uepes
JTAHH YO TOUKY U
NEPNEHANKYIAPHON K JAHHOU

miockoctw; Pemars 3amaun  Ha
BBIYHCIICHHE W JIO0Ka3aTelIbCTBO,
CBSI3aHHBIC c
MEPICHIUKYIAPHOCTEIO TIPSIMOUA |
IOCKOCTH. OOBICHATL, YTO TaKOE
NEPICHIUKYISAP W HAKIOHHAs K
TJIOCKOCTH, 91O Ha3bIBACTCS
MpOEKIUEn HaKJIOHHOM, qTOo
Ha3bIBACTCS  PAaCCTOSHUEM:  OT
TOYKA JO TUIOCKOCTH, MEXIY
napaiebHbIMA TUTOCKOCTSIMH,
MEXIy TapaIebHBIMA TIPSIMOU U
TUIOCKOCTBIO,  CKPEIUBAIOIIIMMUCS
npssMbIMH;  (GOpMYNIHpPOBAaTh U
JOKa3bIBaTh  TEOpEMYy O  Tpex
NEePIEHINKYISAPAX U MPUMCHATH €¢
NpU peIIeHUH 3a/1a4; OOBSCHSATH,
4TO TaKoe OpTOTOHAJIbHAS
npoekius Todku (urypel) Ha
IUIOCKOCTh, W JIOKa3bIBaTh, 4YTO
NPOEKIUEH TPSIMOI Ha IJIOCKOCTb,
HE TEpPICHAUKYISIPHYI0 K 3TOH
PSIMOA SIBIISICTCS npsiMast;
OOBSICHSTh, YTO HA3BIBACTCS YIJIOM
MEXIy TMPSAMON U IUIOCKOCTBIO U
KakiM CBOWCTBOM OH 00Jajaer;
OOBSACHATH, UTO TAaKOE IIEHTpPATbHAS
npoeKkiust To4yku (purypsl) Ha
TJIOCKOCTD. OOBbsACHATh, Kakas
durypa HaszpIBaeTCs JABYTPAaHHBIM
yIJIOM H KaKk OH HU3MepseTcs;
JOKa3bIBaTh, YTO BCE JIMHEHHbIE
yIabl  ABYTPAHHOTO YIJia pPaBHBI
IpYT APYTY; OOBSICHATH, YTO TAKOE
Yrol MEeXAy TMepeceKarolmMHICs
TUTOCKOCTSIMU M B KakKuX Mpeaeax
OH WU3MeHseTcs; (HOpPMyIUPOBAThH
oTpe/ieNieHue B3aUMHO
NEPICHIUKYISPHBIX  TUIOCKOCTEH,




dbopMynupoBaTh U  JOKa3bIBATh
TEOpEMY 0 MPU3HAKY
MEPIICHIUKYISIPHOCTH JBYX
IJIOCKOCTEH; OOBSACHATH, KaKoi
napajuliesenune/ Ha3bIBACTCs
MPSIMOYTOJIBHBIM,  (DOPMYJIUPOBATH
U JIOKa3bIBaTh YTBEPKICHHS O €r0
CBOHCTBaX;  OOBSACHATH,  Kakas
¢durypa Ha3bIBAETCS
MHOTOTpaHHBIM ( B YacTHOCTH,
TPEXI'PaHHBIM) yIJIOM U Kak
HA3bIBAIOTCSI €r0 AJIEMEHTHI, KaKoi
MHOTOTPAHHBIA YroJ Ha3bIBAETCA
BBITYKJIIBIM;, (OPMYJIHpPOBATH |
JIOKa3bIBaTh YTBEPKACHHE O TOM,
YTO  KaXIbll  IUIOCKHUH  yroju
TPEXTPaHHOTO yria MEHBIIIe
CYMMBI JIBYX JPYTHUX IDIOCKUX
JIJIOB, M TEOPEMY O CyMMe
MIJIOCKUX YTJI0B BBITTYKJIOTO
MHOTOTPAaHHOTO  yIJla;  peliaTh
3aJaud  Ha  JIOKa3aTejabCTBa C
HCITOJIh30BaHUEM TeopeM 0
NEPIEeHIUKYISIPHOCTU TMPSAMBIX |
IUIOCKOCTEH, a TakKe 3ajJaud Ha

MOCTPOEHUE CEUYEHUI
PSIMOYTOJIBHOTO

napajuiefienunena Ha  4YepTexe.
Hcnonb3oBath KOMITbIOTEpPHbBIE
POrpPaMMBbI npu U3y4eHUHN
BOIIPOCOB, CBSI3aHHBIX co
B3alMHbBIM pacmoioKeHueM

OpsIMBIX U IUIOCKOCTeH B
IIPOCTPAHCTBE.

MHoOrorpaHHuKH 14
[TonsiTHE MHOTOTpaHHUKA. 3
IIpuzma
[Tupamuna 4
[IpaBuIBHBIE MHOTOTPAHHUKHU 5
KonTtponeHas padota Ne4 1
3auéTNe3 1

OOBACHSATS, Kakasi ¢durypa
HA3bIBAETCSI MHOTOTPAHHUKOM H
KaK Ha3bIBAIOTCS €ro SJIEMEHTHI,
Kakoli MHOTOTPAaHHHK Ha3bIBaeTCs
BBINYKJIBIM, MPUBOJUTH MPHUMEPHI
MHOTOTPaHHHUKOB; OOBACHATH, 4TO
Tako€  TI'EOMETPUYECKOE  Tello;
dopMynupoBaTh U JOKa3bIBATh
TeopeMy Diiiepa IS BBITYKJIBIX
MHOTOTPaHHUKOM; OOBSICHSTH,
Kakoli MHOTOTPAaHHHK Ha3bIBaeTCs
OpuU3MOM M Kak Ha3bIBAIOTCA €€
JJIEMEHTHI, Kakas npu3ma
Ha3bIBACTCS MPSIMOM, HAKIOHHOM,
MPAaBUIBHOM,, H300paKaTh MPU3MBI
HA pPHUCYHKE; OOBSICHATH, HTO
HA3bIBAETCS  IUIOIIAJBI0  TOJIHOM
(OOKOBOI1) MOBEPXHOCTHU MPHU3MBI, U
JOKa3bIBaTh TEOpPEMY O TLIOIIATN
OOKOBOW  TMOBEPXHOCTH  MPSAMOIt
OpU3MBI,  BBIBOOUTH  OpMYITy

5,8




IJI0IIA AU OPTOrOHAJILHOM
MOBEPXHOCTH MHOTOYTOJIbHUKA U
JIOKa3bIBaTh  MPOCTPAHCTBEHHYIO
teopemy  Iludaropa;  pemarh
3a1auu Ha BBIUMCIICHHUE
JI0Ka3aTeIbCTBO,  CBSI3aHHBIE  C
MPU3MOM. OObsICHATh,  KaKoM
MHOTOTPaHHHUK Ha3bIBACTCS
NMPaMUJON M KAaK Ha3bIBAIOTCS €€
DIIEMEHTHI, 91O Ha3bIBACTCS
IUIOIAAbI0  TONHOW  (OOKOBOA)
MIOBEPXHOCTH MTUPaMUJIbI;
OOBSICHATh,  Kakas  TNHpaMHIa
Ha3bIBACTCS MIPaBUJIBHOM,
JIOKa3bIBaTh  YTBEpIKJICHHE 0
CBOCTBaxX €€ OOKOBBIX pebep u
OOKOBBIX TIpaHell M TeopemMy O
OOKOBOH MOBEPXHOCTU MPABUILHOM
NUpaMU/Ibl;  OOBSICHATH,  KaKOH

MHOTOTpaHHUK Ha3bIBAETCS
YCEYEHHOM MHpaMUION W  Kak
Ha3bIBAIOTCS ee 3JIEMEHTHI,
JIOKa3bIBaTh TEOPEMY O IUIOIIAIH
OOKOBO MOBEPXHOCTH
MPaBUILHON YCEUEHHOU
NUpaMu/bl; pemarb 3aJadyd  Ha
BBIYUCIICHUE JI0Ka3aTeNbCTBO,

CBSI3aHHBIC C TUPAMUIaMH, a TAKKE
3aJadyd Ha TIOCTPOCHUE CEYCHUH
nupamua Ha deprexe. OObSCHSATS,
Kakue TOYKHU Ha3bIBAIOTCS
CUMMETPHYHBIMH  OTHOCHTEJIHHO
TOYKH (TIPSAMOM, TUIOCKOCTH), YTO
Takoe IeHTp (OCh, TUIOCKOCTB)
CUMMETpHH (UTYPBI, TPUBOJUTH
npumepsl  Guryp, oO0JagarOIINX
AJIEMEHTAMU CUMMETPHH, & TaK JKe
IPUMEPBI CUMMETpPUU B
ApXHUTEKType, TEXHHUKE, MPUPOJIC;
OOBACHATb, KaKOW MHOTOTPAHHUK

Ha3bIBaACTCA IIpaBUJIbHBIM,
AOKa3bIBaATh, YTO HE CYHICCTBYCT
IMMpaBHUIILHOTO MHOT'OIrpaHHHUKa,

TpaHsIMH  KOTOPOTO  SIBIISIFOTCS
NpaBUJIbHBIC  N-YTOJILHUKU  TPU
n>6; OOBSICHATD, KaKue
CYIIECTBYIOT BHJbl TMPABUIBHBIX
MHOTOYTOJIbHUKOB M KaKUMH
JJIEMEHTAMHU  CUMMETPHH  OHHU
00714 1a10T. Hcnonb3oBaTh
KOMIIBIOTEPHBIE TPOTPAMMBI  TIPU
U3yUCHUH TEMBI
«MHOTOTPaHHUKI.

3aKJII0YUTeIbLHOE
NMOBTOPEeHME Kypca




reomerpuu 10 kaacca

11 kaace

Huannap, KoHyc U map

16

OOBACHITS, qTO0 TaKoe
HUJIUHIPUYECKAs] TTOBEPXHOCTh, €€
oOpasymomas 4 0Ch, KaKoe Telo

Humaap

Ha3bIBACTCA LUIMHAPOM UM KakK
Ha3bIBAKOTCA €ro J3JICMCHTBI, KakK
IMOJIYYUTb MUIIUHOP IIyTeM

Konyc

BpalLlCHUA HNPSAMOYT'OJIbHUKA,
u3o0paxarb LWIMHAP MU €ro
CEUEHHSI TUIOCKOCTBIO, MPOXOISAIIEH

Cdepa

yepe3  OCb, M IUIOCKOCTBIO,
NEePIEHANKYIAPHON K ocu;
OOBSACHATh, UYTO TNpPUHUMAETCI 3a

Kontponbnas pabota Ne5

Iomaas, OOKOBOM TMOBEPXHOCTH
WIMHJIPA, U BBIBOJUTH (OPMYJIbI
JUJIA BBIUHUCJICHUA 6OKOBOI\/JI nu

3auétNe4

MOJTHOM MOBEPXHOCTEN MUIMHAPA;
pemaTh 3a7a4dl Ha BBIYUCIICHHE U
JIOKa3aTeJIbCTBO,  CBS3aHHBIE C
nuauHAPOM. OOBSACHATH, YTO TaKOE
KOHMYECKas  TOBEPXHOCTh, €€
oOpasyromiasi, BepIIMHA H OCh,
KaKo€ TeJI0 Ha3bIBAETCA KOHYCOM U
KaK Ha3BhIBAIOTCSI €ro >JIEMCEHTEHI,
KaKk TOJYy4YUTh KOHYC IIyTEM
BpAILICHUS MPSMOYT'OJIbHOTO
TPEYroJbHUKA;, M300paxkaTh KOHYC
U €ro CeYCHMSA INIOCKOCTHIO,
NpoXOosiiesl  4epe3  ocb, U
IJIOCKOCTBI0, IEPIICHIUKYISIPHOU K
OCH; OOBSCHATH, YTO NMPUHUMACTCS
3a IJI0IIalb OOKOBOM MOBEPXHOCTH
KOHYCa, W BBIBOJUTH (DOPMYIIBI IS
BBIYMCIECHUSI OOKOBOH U IOJHOM
MOBEPXHOCTEH KOHYCa; OOBSCHSATH,
KAaKO€ TEJIO Ha3bIBAECTCS YCEUCHHBIM
KOHYCOM M KaK €ro IOJy4YuThb
NyTeM BpAILEHHUS MPAMOYTOIbHOMN
Tpameuuu, BEIBOAUTH (HGOpMYINy JUis
BBIYHCIICHUSA 0OKOBOI1
MOBEPXHOCTU YCEUEHHOIO0 KOHYCa;
pemiath 3aJaud Ha BBIUYUCIECHUE U
JIOKa3aTeJIbCTBO,  CBSI3aHHBIE C
KOHYCOM M YCEUEHHBIM KOHYCOM.
DopMynHpOBaTH onpeneaeHus
cheppl W 1mapa, HX IEHTpa,
paanyca M AUaMeTpa; UCCIEA0BaTh
B3aMIMHOE pacrojiokeHue chepsl u

IJIOCKOCTH, (hopMynupoBath
OIIpEeNeIIEHUE KacaTeJIbHOU
TUTOCKOCTH K chepe,

dbopMynupoBaTh U  JOKa3bIBATh
TEOPEMBbI O CBOMCTBE U MPU3HAKE
KacaTeJIbHOM MJIOCKOCTH;

3,6,7




O6’b$ICH$ITB, 4TO MIPUHHUMACTCA 3a
wiomanas cheppl U KaKk OHa
BEIp@XKaeTCs uepe3 paauyc chepsi;

UCCIIE0BATh B3alMHOE
pacrnosniokenue cdepsl U MPSMOK;
OOBSICHSTB, KaKast cdepa
Ha3bIBACTCS BIIMCAaHHOU B

HWIMHIPUYECKYI0  (KOHHUYECKYIO)
IIOBEPXHOCTh M KakKWe KpHBBIC
IIOJTY4ar0TCs B CEYECHMAX
UWIMHAPUYECKOM M KOHUYECKOU
IIOBEPXHOCTEN pa3IMYHBIMU
IUIOCKOCTSIMU; peIlaTh 3a7add, B
KOTOPBIX burypupyot
KOMOMHAIlMM MHOTOTPAHHUKOB H
Teq  BpamieHusd.  Mcnonb3oBaTh
KOMIIBIOTEPHBIE IIPOIPAMMBI  IIPU
WU3YYEHUU TIOBEPXHOCTEM M Tell
BpalICHUsI.

O0nLEMBI Tea

17

O06BEM MPAMOYTOIBHOTO
napaJuiesenuresa

OOBEMBI IPSAMOM TTPU3MBI U
HWIHHIpA

OO0BEMBI HAKIIOHHOW TIPU3MBI,
MMpaMHIbl U KOHYyCa

O0BEM mapa ¥ mIonaah
chepsl

KonTtponbHas padorta Ne6

3auétNe5

OOBSCHATB, KaK  HM3MEPSIOTCS
00BEMBI TeJl, MIPOBOISI AHAJIOTHIO C
W3MEpPEHHEM Iomaaen
MHOTOYTOJILHUKOB;
dbopmyIpoBaTh OCHOBHBIC
CBOWCTBa OOBEMOB M BBIBOAWTH C
ux Tnomompio Gopmyny oObema
PSIMOYTOJTBHOTO
napaieNienurnea.
®opmynmupoBaTh H  JIOKa3bIBaTh
TeopeMbl 00 o00beme MpsAMOM
npu3Mbl U o0beMe  IMIIMHJIPA;
pemiaTh  3aJadd, CBSI3aHHBIC C
BBIUUCIICHUEM OOBEMOB ATHX Tell.
BeiBotuTh UHTETPaJIbHYIO
bopmyiy TUIst BBIYUCIICHUS
00BEMOB TEN W JIOKa3bIBaTh C €€
MOMOIIBI0 TeopeMbl 00 o0beme
HaKJIIOHHOW mpu3Mbl, 00 oOBEeMe
nupamuael, o0 oObemMe KoHyca;
BBIBOIUTH (bopmyIbr TUIst
BBIUUCIICHUS O0BEMOB YCEUCHHOM
NUPaMUJIbl U YCCUCHHOTO KOHYCa;
pemiath 3aJadd  CBSI3aHHBIE C
BBIYHMCIICHHEM OOBEMOB JTHUX TeTl.
®opmynupoBaTh U JOKa3bIBATh
TeopeMy 00 oObeMme Imapa U c ee
MOMOIIIBIO BBIBOJUTE (GOPMYITY JUIs
BBIUHMCIICHUS OOBEMOB IIApOBOTO
CETMEHTa W IIIapOBOTO CEKTOpa;
pemate 3aJadd  CBS3aHHBIE C
BBIYHCIICHHEM 00BEMOB Pa3TUIHBIX
TeJ.

4,6,7

BexTophl B npocTpancree

dopmynupoBaTh OTIpe/IeNICHUE
BEKTOpa, ero JUIUHBI,
KOJJTMHEAPHBIX u paBHBIX

14




[TonsTue BexTopa B
MPOCTPAHCTBE

Cro)xeHne U BEIYUTAaHHE
BEKTOPOB. Y MHOXKEHUE
BEKTOpa HA YUCIIO

KomrmutanapHbie BEKTOPBI

3auétNe6

BEKTOPOB, MPHUBOJUTH IPUMEPHI
(U3NYECKUX BEKTOPHBIX BEIUYHH.
OOBACHITS, KakK BBIBOJATCS
JICUCTBUSA  CJIOKEHHUSI  BEKTOPOB,
BBIYHUTAHUSA BEKTOPOB i
YMHOXEHUE BEKTOpa Ha YHCIIO,
KaKUMM CBOMCTBAMH OHHU
0071a/1a10T, 4YTO TaKo€ MPABUIIO
TPEYroJbHUKA, MIPaBUIIO
napajiejorpaMmMa M [PaBHIIO
MHOTOYTOJIbHUKA CIIOKCHHUS
BEKTOPOB; pemiaTh 3aJ1a4H,
CBSA3aHHBIC C JCHCTBUSIMH HAaJ
BekTopamMHu. OOBSACHATH, Kakue
BEKTOPBI HAa3bIBAIOTCS
KOMILUTaHAPHBIMH; (OPMYJIMPOBATH
W JOKa3blBaTh YTBEPXKJEHHUE O
MPU3HAKE KOMIUTAHAPHOCTH TpPEX
BEKTOPOB; OOBSICHATH, B YEM
COCTOUT MIPaBUIIO
napajuieienuneaa ClIOKEeHHUs Tpex
HEKOMIUTAHAPHBIX BEKTOPOB;
dbopmynupoBaTh W JOKa3bIBATh
TEOpEMy O Pa3JOKECHUH JFOO0TO
BEKTOpa MO  TPEM  JIaHHBIM
HEKOMILJITAHAPHBIM BEKTOpaM;
MPUMEHSTh BEKTOPBI MPU PELICHUN
reOMETPUYECKUX 3a/1a4.

MeTox KOOPAUHAT B
npocrpancrse. /BukeHus

15

KOOpI[I/IHaTI)I TOYKH U
KOOpAUHATBI BEKTOPa

CKaJ'ISIpHOG IIPpOU3BCIACHUC
BCKTOPOB

JBrxeHust

KonTponeHas padota Ne7

3auétNe7

OOBACHATD, Kak BBOJUTCS
PSIMOYTOJIbHAS cucrteMma
KOOpJIMHAT B MPOCTPAHCTBE, Kak
OTIPENENAI0TCS KOOPAUHATHI TOUKH
U Kak OHM Ha3bIBAlOTCA, Kak
OTIPEIEIIAIOTCS KOOPIUHATBI
BEKTODA; (dhopMynupoBaTh u
JOKa3bIBaTh  YTBEPXKACHUA: O
KOOpIMHATaX CYMMBI U Pa3HOCTH
JIBYX BEKTOPOB, O KOOpAMHATAX
MIPOU3BE/ICHUS BEKTOpA Ha YUCITIO, O
CBA3M  MEXKIYy  KOOpAUHATAMH
BEKTOpa M KOOpJAWHATaMH €ro
KOHI]a W Hayala; BbIBOAUTH H
UCII0JIb30BaTh MPU PELICHUHU 3a7a4
bopMynBl  KOOPAMHAT CEPEIUHBI
OTpE30K, JUIMHBI  BEKTOpa U
paccTostHus MEXIy JIBYMSI
TOYKaMH; BBIBOJUTH YpaBHEHHS
chepbl  IaHHOTO  pajguyca ¢
LHEHTPOM B  JIaHHOM  TOUKe.
OOBACHATH, Kak oOIpeaensieTcs

yroia MEXIy BEKTOpaMHU;
bopmynupoBaTh OTIpeeIIEHUE
CKaJISIPHOTO IIPOU3BEIEHUS
BEKTOpOB;  (opmynupoBatb U

JI0OKa3bIBaTh YTBEPKIAEHUSA O IO

1,4,7




CBOMCTBAX; OOBSICHATD, KakK
BBIYHCIUTh YTOJd MEXKIY ABYMS
OpSIMBIMU, & TaKKe Yrod MEXIy
IPSIMON | TIOCKOCTBIO, MCIIONB3YS
BBIPKEHUE CKaJISIPHOTO
MIPOM3BEJICHUST BEKTOPOB Yepe3 UX
KOOPJMHATHI; BHIBOJUTH YPABHCHHE

IUIOCKOCTH, IPOXOJAUIEN  4depes
JaHHYIO TOYKY n
NEPNEHANKYJIIPHOM K  JTAHHOMY

BEKTOpY, W (OPMYITYy PpacCTOSHHS
OTTOYKH JIO IJIOCKOCTH; IPHUMCHSITh
BEKTOPHO-KOOPJMHATHBI ~ METOJ
NpH  PEIICHHA TEOMETPUUYCCKUX
3amady. OOBICHATH, YTO TaKoe
OTOOpaXkeHUe MpPOCTpPAHCTBA Ha
ceds W B KaKOM CIllydyae OHO
Ha3bIBACTCS JBYKCHHEM
MPOCTPAHCTBA; OOBSACHATH, HYTO
Takoe IEHTPaJbHAs CHMMETPHS,
oceBas CHUMMETpPHs, 3€pKalbHas
CUMMETpHUS HW  TapaUIeIbHBIN
nepeHoc, 000CHOBBIBATH
YTBEpXKACHUS O TOM, YTO OTHU
OTOOpaXk€HUsI MPOCTpPAHCTBA Ha
cebs  ABIAIOTCA  JBMKCHHSIMU;
OOBSACHSATH, UTO TAKOE LIEHTPAJILHOE
nogooue (romoTeTus) u
npeoOpazoBaHus MOJO0Ms, KaK C
MOMOIUIBIO npeoOpazoBaHus
nojobuss ~ BBOJOUTCS  TOHSITHH
MoJ00HBIX (UTYP B MPOCTPAHCTBE;
MPUMEHSITh JIBUOKCHUS u
npeoOpa3oBaHus  TMOAOOUS  TIPH
peIlIeHNU TeOMETPUUYECKUX 3a/1ay.

3akaounTeabHOE 14
NMOBTOPEeHHE TIPHU
IOATOTOBKE K UTOTr0BOM
aTTeCTAlMH MO reOMeTPHH

Bcero

136

Hrtoro

340

10-11 kmacc (6 yacoB B HeeJI10)
Yray0néHHbIi ypoBeHb

Paszpnen Tembl Koa-Bo | XapakTepucTHKa 0CHOBHBIX

NnporpamMmm 4acoB BHU/IOB J1eAATEJbHOCTH

bl YYeHUKA
10 kacc
Haxomuts cymmy Oeckoneuno | 1,2,4

é. JeiicTBUTEIbHBIE YN CJIA 18 yOBIBaIOIIEH TeoOMEeTPUYECKOM
@ [IPOIrPECCHUM. IIepeBoauth
é Ienble ¥ palMOHAIbHBIEC YHCTIA 2 0ECKOHEUHYIO TEPHOIUUECKYIO
JIeCTBUTEIIbHBIE YHCIIa 2 apodbb B OOBIKHOBEHHYIO




BeckoneuHo yObIBaromias
rCOMETPUYIECKAs IIPOTPECCHS

ApupmeTrueckuii KOpeHb
HATYpaJbHOW CTENEHU

Crenenb ¢ palluOHATIBHBIM U
JIeHCTBUTEITLHBIM
IIOKa3aTeIsIMU

Ypok 006001IeHNs U
cUCTeMAaTU3ali 3HaHu!

KonTtposnsHas padora Nel

npo0b. IlpuBoauTh mHpHUMEpPHI
(1aBath OIIpe/IeTICHUE)
apuQMeTHIECKUX KOpHEH
HaTypaJbHOU CTEIICHU.
[TosicHATh Ha npumepax
MOHSTHE CTENEHU C JIIOOBIM
JICACTBUTEIbHBIM
[I0KAa3aTeJIEM.
IpaBuiia JNENUCTBUAN c
pagukagaMy,  BBIPAXKEHUSIMU
co CTETNEeHAMU c
palMoHAIBHBIM  TIOKa3aTelieM
(J1r00BIM JEHCTBUTEIbHBIM
M0KAa3aTeJIeM) pu
BBIYUCIICHUSIX u
npeoOpa30BaHMUIX BBIPAKEHUH.
Jloka3bIBaTh TOXJIECTBA,
coJieprKalue KOpEHb
HAaTypaJIbHOW  CTENEHH  H
CTENEHN c JTH00BIM
NeHCTBATEIILHBIM
MoKazaresem,
pa3IuYHbIC CIIOCOOBI.
[IpumenaTs YMEHUS
peoOpa3oBbIBATh BBIPAXKEHUS
U JI0Ka3bIBaTh TOXKJIECTBA IpPHU
pelIeHNnH 3aJa4 IMOBBIIIEHHON
CJIOKHOCTHU

[IpumeHnATH

IPUMEHSA

CrenenHasi GyHKIUSA

18

Crenennas ¢pyHkuus, eé
CBOMCTBa U rpaduk

B3aumuo o6paTHbIe HyHKIHH

PaBHOCHIBHEIE YpaBHCHUA U
HCPABCHCTBA

WppanmoHansHble ypaBHEHUS

WppannoHaisHbie
HEPAaBEHCTBA

Ypok 060011eHNs U
cUCTEeMaTH3aIluy 3HAHUH

KonTtponpHast padota Ne2

[To rpadukam  cTEMEHHBIX
byHKIIMKA (B 3aBUCHMOCTH OT
nokasareJs CTETICHH)
ONHMCHIBaTh  UX  CBOMCTBA
(MOHOTOHHOCTb,
OTPaHUYEHHOCTb,
HEYETHOCTH).
CXEMaTUYECKU rpaduk
CTETICHHOU GbyHKIIIN B
3aBHCHUMOCTH oT
MPUHAJUIKHOCTH  TOKa3aTens
cTeneHd (B aHATUTHYECKOU
3anucu paccMaTpuBaeMoi
byHKIMH) K  OJHOMY U3
paccMaTpUBaeMbIX YHCIOBBIX
MHOECTB (TIpH TOKa3aTesiX,
MPUHAUICKANINX  MHOKECTBY
HEeNbIX YHCEN, TMpHU JIIOOBIX
JEHCTBUTENBHBIX MMOKA3aTeNsIX)
U TIEepeUYuCsATh €€ CBOMCTBA.
Onpenensitb, SBISIETCS  JIK
¢bynkuus oopatumoit. CTpouTh
rpaduK CIOXHOW (YHKIIUH,
JIPOOHO-PaIMOHATBHO N
byHKIIH AJIEMEHTapPHBIMU
METO/IaMHU. [IpuBoUTH
MPUMEPHI CTETICHHBIX (QYHKITHI

4ETHOCTD,
Ctpourb

3,4




(3a1aHHBIX c TOMOIIILIO
dopmynbel  wim  rpaduka),
00anaoIux 3a/laHHBIMU
CBOWCTBAMU (manpumep,
OTPaHUYEHHOCTH). Pa3bsACHATH
CMBICT IIEPEYUCIIEHHBIX
CBOMCTB. AHanusupoBaTh
noBeneHne  QyHKOMA  Ha
pa3JIMYHBIX y4acTKax 0O0JacTH
onpe/eseHus, CpaBHUBATh
CKOPOCTH BO3pacTaHus
(yObIBaHUs) (hyHKIMH.
DopMyaUpoOBaTH OMPEETICHUS
MIEPEYUCIEHHBIX CBOWCTB.
Pacno3snaBate paBHOCHIIBHBIE
npeoOpazoBaHus,
npeoOpa3oBaHusl, IPUBOISIIINE
K ypaBHEHUIO-CIIEICTBUIO.
Pemars MpoCTenIIne
UppalMOHaJIbHbIE ypaBHEHUS,
UppalMoOHaIbHbIE HEPAaBEHCTBA
U uX cucteMbl. Pacno3HaBaTh
rpa@uk U CTPOUTH TpapuKu
CTETNIEHHBIX byHKIHH,
UCIIOJIB3YS
rpadOnOCTPOUTENIN,  W3YydaTh
CBOWCTBAa (PyHKIHMH 1O UX
rpapukam.  DopmynHpoBaTh
TUIOTE3Bl O  KOJHMYECTBE
KOpHEM YpaBHEHHH,
coJiepKalux CTETICHHbIE
byHKIMHM, ¥ TPOBEPATH HX.
Beimonusate  mpeoOpazoBaHus

rpadukos CTETIEHHBIX
(GYHKITNN: napasuiebHbIN
HepeHoc, pacTsbKeHue

(cxarme) BAOJL OCH OPJAMHAT
(moctpoeHne  rpaduKoB ¢

MOTyJISIMH, HIOCTPOCHHE
rpaduka oOpatHON GyHKIMH).
[TpumeHsTH CBOWCTBa

CTENeHHOW  (QYHKUMU  TpHU
pEeIlIeHNU MPUKIIAJHBIX 33124 U
3a7a4 MOBBIIIEHHOU
CJI0’KHOCTH

IToxka3aTtenbHas PyHKIHA 12
ITokazaTenpHast pyHKIMA, €& 2
CBOIicTBa U rpaduk
Iloka3zarenbHble ypaBHEHUS 3

[To rpaduxam mnokaszarenbHOM
byHKIIU OIMCBIBATh eé

CBOIicTBa (MOHOTOHHOCTS,
OTpaHUYEeHHOCTH). [IpuBOIUTH
pUMeEpbI NOKa3aTeIbHOM
byHKIIH (3amanHOM C
NOMOIIBI0  (OPMYNIBI WM
rpaduka), obnanatromeit
3aJaHHBIMU CBOHCTBaMH

(Hampumep, OTPaHUYEHHOCTH).

2,3,4,6




Pazpscuars CMBICII
MEPEYUCIIEHHBIX CBOWCTB.
[loka3zarenbHble HEPABEHCTBA 3 AHanu3upoBaTth  IOBEACHUE
GyHKIMii  HAa  Pa3IUYHBIX
ydacTKax obactu
Cucrembl IOKa3aTeabHbIX 2 onpe/eseHus, CpaBHHBATH
ypaBHEHUH U HEPABEHCTB CKOPOCTH BO3pacTaHus
(yObIBaHUs) (byHKIUH.
DopMyaUpOBaATH ONPEIETICHUS
Vpoxk 0600menus u 1 MIEPEYUCIIEHHBIX CBOMCTB.
CUCTEMaTH3alu1 3HAHUH Pematp IPOCTEHNIINE
NoKa3zareibHble  ypaBHEHUS,
1 HEpPAaBEHCTBA U HUX CHUCTEMBL.
KontponsHas pabota Ne3 Pematp MOKa3aTeIIbHBIE
ypaBHEHUS MeTOoIaMu
pa3ioKeHUsT Ha MHOXKHUTEIH,
croco6om 3aMEHbI
HEU3BECTHOTO, c
HCIIOJIb30BAHUEM CBOMCTB
GyHKIHMH, periaTh ypaBHEHUS,
CBOJSIIIMECS K KBaJPaTHBIM,
UPpaLMOHAIIEHBIM. Pematp
nokKasarejbHble  ypaBHEHUS,
MPUMEHSIS] pa3IMuHble METO/IBL.
Pacro3naBate  rpaduku  u
CTPOHTH rpaduk
MOKa3aTeIbHOU dbyHKINH,
UCIIOJIB3YS
rpadONOCTPOUTENIH,  W3YydaTh
CBOICTBa byHKIMH 1o
rpadgukam.  DopMyIUpPOBATH
TUIOTE3bl O  KOJHMYECTBE
KOpHEM YpaBHEHHU,
CoJIepKaluX TOKa3aTeNlbHYIO
byHKIMIO, U TPOBEPSATH HX.
Beimonusate  mpeoOpazoBaHus
rpaduka noKasareabHON
byHKIMH: napasuieIbHbIH
MepeHoc, pacTspKeHue
(cxkatme) BHOJB OCH OpAMHAT
(moctpoeHne  rpaduKoB ¢
MOYIISIMH, MOCTPOCHUE
rpaguka oOpatHOM (yHKUIMN).
IIpumeHaTh CBOMCTBA
MoKazaTeabHOH (QYHKIMU TpU
pEeIlIeHNU MPUKIIAJHBIX 33124 U
3a/aq MOBBIIIEHHON
CJIOKHOCTHU
Brimonugars npocreimue | 1,2,4,8
Jlorapudgmuueckast pyHkuus 19 npeobpa3oBaHus
JorapuMUIEeCKUX
BBIPAXKCHUIN c
Jlorapudmmueckas QyHKIUS 2 MCII0JIb30BAHUEM CBOIICTB
jgorapumMoB, C  TOMOIIbIO
dbopmyn nepexoja. o




CoiicTBa norapugmon

JlecaTu4HbBIE U HATypaIbHbIE
Jorapupmbl

Jlorapudmuueckas QyHKIHS,
e€ cBoiicTBa U rpaduk

JlorapudmMuueckue ypaBHEHUsI

Jlorapudmuueckue
HEpPaBEHCTBA

Ypox 06001eHNST 1
CHUCTEMAaTU3ali 3HaHUU

KonTpomnbnas padota Ne4

rpa¢puky  jorapumMuyeckoit
¢yHkiun ~ ommceiBaTh €€
CBONCTBA (MOHOTOHHOCTb,
IPAaHUYEHHOCTB).
[IpuBouTH
norapuMUIecKon
(3amanHOM c
bopMynel WM
obnanaroiei 3a/laHHBIMH
CBOWMCTBAMH (manpumep,
OTPAaHUYEHHOCTH). Pa3zbsiCHATH
CMBICIT NePEYNCIICHHBIX
CBOWCTB. AHanu3upoBaTh
OBEACHHE dbyHKIMMA Ha
pa3IMYHBIX y4acTKax OO0JacTH
oTpe/eNeHus, CpaBHUBATh
CKOPOCTH BO3pACTaHUs
(yObIBaHUs) (byHKIHIHA.
dopmymupoBaTh OMpPEICTICHHS
MIEPEUYNCIEHHBIX CBOWCTB.
Pemars MpoCTENIINE
norapu(MHUYECKre ypaBHEHHUS,
norapuMudecKue
HEPAaBEHCTBA U HUX CHUCTEMBL
Pemats JorapuMuIecKre
ypaBHEHUs Pa3ITUYHBIMU
METOJAMU. Pacnio3naBathb
rpaduku W CTPOUTH Tpadux
JorapuMUIEcKOr  (PyHKIIUH,
UCIIOJIB3YS
rpadornocTpouTeny, U3ydaTh
CBOICTBa byHKIMH 1o
rpadukam, (dhopmynupoBaTh
TUIOTE3bl O  KOJHMYECTBE
KOpHEM YpaBHEHHU,
coJieprKaIux
jorapu@Muueckyro (yHKIHIO,
U TPOBEPSITh UX. BBIMOIHATH
npeoOpazoBaHus rpaduka
jgorapu@mMuueckon  QyHKIUU:
napasuieIbHbIH HEPEHOC,
pacTsbkeHue  (CKaTue) BJOIb
ocl opAMHAT  (MOCTpOeHHe
rpaduxos c MOJTyJISIMH,
IIOCTPOCHHUE rpaguka
oOpatHoii byHKIUM).
IIpumeHaTh CBOMCTBA
JgorapupMUUecKor  QyHKIHH
0Py  pElICHUH TPHUKIATHBIX
3aa4 U 3a]a4 TOBBIIICHHON
CJI0KHOCTHU

pUMEpBI
byHKIIAHA
MOMOIIBIO
rpaduka),

Tpuronomerpuyeckue
(popmyJisl

27

Pagnannas mepa yria

IToBOpOT TOUKM BOKpYr Hayasa

IlepeBouTE IpalyCHYIO MEpPY
B paJudaHHyl0O M O0OpaTHO.
Haxomute Ha  OKpyXHOCTH
MI0JIO’KEHNE TOYKH,

1,4,5,7




KOOpAMHAT COOTBETCTBYIOIIEH  JaHHOMY
Onpenenenne cuHyca, 2 JEHCTBUTEIILHOMY YUCITY.
KOCHHYCa M TaHTeHca yrjia Haxomuts 3Haku 3HA4YEHHI
3HaKU CUHYCa, KOCUHYCa 1 1 CHHYyCa, KOCHHYCa, TaHI€HCa
TaHI€HCa yuciia. BeISBIATH 3aBUCUMOCTh
3aBUCUMOCTb MEXK]Iy CUHYCOM, MEXIy CHHYCOM, KOCHHYCOM,
KOCHHYCOM ¥ TAHT'€HCOM 2 TaHI€HCOM OJIHOTO M TOTO K€
OJTHOTO ¥ TOTO K€ yIria yrna. lIpuMenars  nanHbIe
Tpuronomerpuyeckue 3 3aBUCUMOCTH TS
TOXKJCCTBA JOoKaszaTejibCTBa TOXJICCTBA, B
CuHyC, KOCHHYC M TAHI'€HC 1 YaCTHOCTH Ha ONPEHEIHEHHBIX
YIJIOB 0L 1 -0 MHOXecCTBax. [IpuMeHsTh Tpu
DOpMyIIBI CIOKEHHS 3 npeodpasoBaHHsIX u
CHHYC, KOCHHYC 1 TaHTeHC 2 BBIYUCIICHUSAX (DOPMYIBI CBSI3U
JIBOIHOTO yriia TPATOHOMETPHYECKHX
CuHyc, KOCUHYC M TaHTE€HC 2 Gynkunit yrnos o u - a,
HOJIOBMHHOT'O YTIJIa (opmyner _ CHOMCHIA,
DopMyITbl IPUBEJICHUS 2 (bopmybi ABOMHBIX "
CymMa 1 pa3HOCTh CHUHYCOB. 3 TONOBUHHEIX YITIOB, (OPMYIILL
CymMMa 1 pa3HOCTh KOCHHYCOB NPHBEACHHS, (OPMYJIbL CYMMBI
Vpok 06o6meHns 1 Y Pa3HOCTH CHUHYCOB, CYMMBI H
CUCTeMAaTH3allK 3HAaHUH 2 PasHOCTH KOCHHYCOB,
KontponbHas padoTa Ne5 1 TIpOU3BCIICHUA  CHHYCOB — H
KOCHHYCOB.
Jloka3pIBaTh TOXKICCTBA,
MPUMEHSISI Pa3IMYHbIE METO/IbI,
UCIIOJIb3YSl BCE  H3YYEHHBIE
dbopmynsl.  [IpumeHsars Bce
M3yYCHHbIC CBOICTBA u
dbopMynel  mpU  pelICHUU
NPUKIATHBIX 3a7ad M 3a4a4
MOBBIIICHHON CIOKHOCTH
YMers HaxoauTh apkcunyc, | 1,4,5,7
Tpuronomerpuueckue 18 ApPKKOCHHYC, apKTaHT€HC
YPaBHeHHUA JICACTBUTEIILHOTO qucha.
[Ipumenars CBOMCTBA
apKCHHYCa, apKKOCHHYCAa,
YpaBHeHHE COS X = 0 3 apKTaHreHca qucna.
[Tpumensite  dopMynbl s
HAXO0XKJICHUS KOpHeH
YpaBHeHue sin X = o 3 ypaBHEHUH cOs X=a, sin X = a,
tg x = a VYMmerb pemarb
TPUTOHOMETPUYECKHUE
VpaBHeHue tg X = o 2 YpaBHEHUS: JMHEWHbIE
OTHOCHUTEIIbHO CUHYCA,
KOCHHYCa, TaHIreHca  yria
Pemrenue 5 (chna), CBOAIuECA K
TPUTOHOMETPHUECCKUX KBaJApaTHbIM u APYruM
ypaBHeHui anreOpandeckuM ypaBHEHUSM
[IpuMepsl pereHus MOCJ€ 3aMEHbl HEU3BECTHOTO,
HpOCTCfII.HPIX 2 CBOOAMMNCCA K IIPOCTCUIINM
TPUTOHOMETPUUYECKUX TPUTOHOMETPHUICCKUM
HEPABEHCTB YpPaBHCHHUAM ocCJIC
pa3NoXKEeHUs] Ha MHOXKUTEIH.
VYpok 06061eHHs 1 2 PemaTte opHOponHBIE (HEpBOM




CHUCTEMATU3allMU 3HAHUN

KonTtponeHas padota Ne6

Y BTOPOU CTENEHH) YpaBHEHUS
OTHOCUTEIIBHO  CHHyCa W
KOCHHYCa, a TaKXKe
CBOJSIIMECS K OJHOPOJIHBIM
ypaBHeHUsIM.  Mcnosib30Bath
METOJ BCIIOMOT'aTeJIbHOTO
yria. [IpumensaTs METOJI
MIPEABAPUTEIIBHOMN OLICHKH
JEBOM M IpPaBOM  YacTeu
yYpaBHEHUsS. YMETh NPUMEHATh
HECKOJIBKO ~ METOJ0B  IIpH
pemieHun ypaBHeHusa. Pemath
HECJI0KHBIE CHUCTEMBI
TPUTOHOMETPUYECKUX
YpaBHEHUM.
TPUTOHOMETPUYECKUE
HEpPaBEHCTBA C  IOMOIIBIO
€IMHUYIHOMN OKPYKHOCTH.
IIpuMeHATH BCE W3Yy4YCHHBIE
CBOMCTBA U CHOCOOBI pellIeHus
TPUTOHOMETPUUIECKUX
YpaBHEHUN W HEPABEHCTB IPHU
pELIeHNH MPUKIIAIHBIX 3a7a4 U
3a7a4 MOBBIIIIEHHOU
CJI0KHOCTH

Perate

HTorosoe noBropeHue

24

11 kaacc

Tpuronomerpuuyeckue
bynkuun

20

OO6uacTh onpeaeseHus u
MHO>KECTBO 3HAUECHUN
TPUTOHOMETPUICCKUX

byHKIMHA

YETHOCTH, HEUETHOCTD,
MEePUOIUYHOCTD
TPUTOHOMETPUUYECKUX

byHKIMI

CBOIiCTBO (PYHKIIUHU Y = COS X
u eé rpaduk

CBOMCTBO YHKIMH Y = Sin X U
e€ rpauk

CBOMCTBO QYHKIMH Y = tg X U
e€ rpaduk

Ob6patHble
TPUTOHOMETPHUYECKHE

GbyHKITIN

Ypok 0000111eHNS 1

I[lo  rpadukam
ONHUCHIBATh  UX
(MOHOTOHHOCTb,
OTPaHUYEHHOCTb,  YETHOCTb,
HEYETHOCTh, MEPUOJAUYHOCTB).
[TpuBoIUTH PUMEPBI
byHKIUH (3aaHHBIX c
noMouipl0  (GopMynbl WM
rpaduka), 00J1aIaromux
3aJaHHBIMH CBOIMCTBaMH
(HanmpuMep, OrpaHUYCHHOCTH).
Pa3bsacHaTh CMBICTT
MEPEYUCIICHHBIX CBOIICTB.
N3o0paxath rpaguku
CJIOYKHBIX byHKIMI c
HOMOIIBIO
rpagonocTpouTenei,
ONMCBIBAaTh  MX  CBOICTBa.
Pewars MPOCTENIINE
TPUTOHOMETPHUUYECKHE
HEpaBEHCTBA, UCTIONb3YS
rpadux byHKIUH.
PacnoznaBats rpaduxu
TPUTOHOMETPUUYECKHX
¢bynkiuii, rpadgukn oOpaTHBIX
TPUTOHOMETPUUYECKHX
¢ynkuuii.  [Ipumenats U

byHKIIUH
CBOMCTBA

2,3,4,7




CUCTEMAaTU3alUU 3HAHUU JIOKa3bIBaTh CBOMCTBA
00paTHBIX
TPUTOHOMETPUUECKUX
KontponsHas padora Nel 1 ¢ynkuuii. Ctpouth Tpaduku
3JIEMEHTaPHbBIX GyHKIHH,
UCIIOJIB3YS
rpadonoOCTpOUTENIH, U3y4daTh
CBONCTBA 3JIEMEHTaPHBIX
¢ynkuii mo wux rpadukam,
dopMynupoBaTh THUIIOTE3Bl O
KOJINYECTBE KOpHEHN
YpaBHEHUH, COJZIEPKALINX
JlIeMEHTapHble  (QYHKIUH, |
IpOBEPATh UX. BBIMOIHATH
npeobpa3oBaHuss  IpaduKoB
JIEMEHTapHBIX GbyHKIMI:
HapauIeIbHbIN IIEPEHOC,
pacTspkeHue (cxaTue) BIOJb
ocu opauHar. [IpumeHsTs
npyrue 3JIeMEHTapHbIe
CIocoObI MOCTPOCHUS
rpaukoB. YMeTb NPUMEHSTH
pa3iInyHbIe METO/IbI
JI0Ka3aTeIbCTB HCTUHHOCTU
[TpuBoaUTH npumepsl | 3,4,6
IIpousBoanas u ee 20 GbyHKIMIA, SIBJISTFOTITX CST
reoMeTpu4ecKuii CMbICJI HEMPEPbIBHBIMY,  MMEIOLINX
BEPTUKAJIbHYIO,
[IpousBoaHas 3 TOPU30HTAIIBHYIO aCUMIITOTY.
3anuceiBaTh ypaBHEHUE
[IpounsBoaHas cTeneHHO 3 KOKIOW U3 ITHX aCHUMITOT.
GbyHKIIMN YMmers 1o rpaduky GyHKIEH
[IpaBuna quddepeHurpoBanus 3 OIIPEACIIATD IIPOMEXKYTKU
HENPEePbIBHOCTH M TOYKH
[Ipou3BoiHBIE HEKOTOPBIX 4 paspebiBa, ccin TaKue
3JIEMEHTAPHBIX (bYHKHHf/'I AMEIOTCA. YMETh JOKa3bIBaTh
I'eomeTpurueckuil cMbICI 4 HCTIPEPBIBHOCTD (YHKIHH.
IIPOH3BOTHOI Haxonmutb YIJIOBOM
Ypok 06061eHus 1 2 KOA(pUIIMEHT KacaTelbHOU K
CUCTEMaTH3alu1 3HAHUU rpaduky QyHKIMH B 3a1aHHOH
1 Touke. HaxouTh MrHOBEHHYIO
KonrposnbHast pabota Ne2 CKOpPOCTH 5 ABHIKCHUA
MaTEepHUaIbHONU TOUKH.
Haxomuthb IIPOU3BOJIHBIE
. AJIEMEHTapHbBIX (byHKUIUH.
= Haxomutb IIPOU3BOJIHBIE
S CyMMBI,  TIPOM3BEICHHUSI W
J: YacCTHOTO  JIBYX (byHKuHﬁv,
= IIPOU3BOIHYIO CIIOXHOU
3 byHKIIUU y="f(kx +
E b).
= [TpumensTh HIOHSITHE
5 IIPOU3BOJHOM NIPU pELIEHUH
z 3a1a4
= IIpuMeHeHne MPOM3BOAHOI K 18 Haxoauth BTOpYy!1O | 4,6,8




HCCJIeI0BAHUI0 PyHKIMI

IIPOU3BOJHYIO U YCKOpEHHE

Bo3spacranue u yosiBanme 2 Ipouecca, ONKMChIBAEMOrO €
GbyHKITII IIOMOUIBIO bopMyIIBL.
DKCTpeMyMBI () yHKITHH 3 Haxonuts IPOMEKYTKH
BO3pacTaHus W  yObIBaHUS
[IprMeHEHne TPOM3BOTHOM K 4 ¢ynknun. Jlokas3piBaTh, YTO
MTOCTPOCHHIO TPaPUKOB 3amaHHast PYHKIHS BO3pAcTaeT
GyHKuuii (yObiBaeT) Ha  yKa3aHHOM
Hauboubliee 1 HaMMeHblIEe 3 npomexyrke. Haxoauts Touku
3HAYCHU A (byHKHI’H/I MHHUMYMa n MaKCuMyMa
BeimykiiocTs rpaduka 3 (ynkumn. Haxonuts
(yYHKIMH, TOUKH mepernta HanOoJIpIllee W HAWMCHBIIICE
Ypok 060011eHus u 2 3HA9CHUA (ynxEH Ha
CUCTEMAaTH3alM1 3HAHUU OTPE3KE. Haxonuts
1 HauOosbplIee W HaMMEHBIIEE
Konrponsnas pabota Ne3 SHAYCHUA bynwxmmy.
UccnenoBath  QyHKIHMIO €
MOMOIIBI0  MPOU3BOJHOW U
CTPOMTH eé rpaduxk.
[TpuMEeHSITh POW3BOIHYIO TIPH
pelIeHnn TEKCTOBBIX,
F€OMETPUYECKHX, (DU3HUECKUX
W IPYTUX 3a/1a9
Hurerpan 17 Breraucnars npuomkénnoe | 4,6,7
[TepBooOpazHas 2 3HaUCHHE wiontagu | 1,2,5
[TpaBwuita HaX0XACHUS 2 KPUBOJMHEWHOW  Tpameruu.
TIePBOOOPA3HBIX Haxonnts nepBooOpa3HbIe
[Tnomanp KpUBOJIMHEWHON 3 byukuumii: y=xP, rie p €ER, y
Tpaenuy U HHTErPal =sin X, y = C0S X, y = tg X.
Beruncnenue MHTErpasos. 2 Haxonuts nepBOOOpa3HbIE
bynakmui: f(x) + g(x), kf (x) u
B = f (kx + b). BeuucuaTh
bIUKCIICHHE TJIOMIACH ¢ 3 L
IoHIau KPUBOJIMHEHHOM
MTOMOIIBIO0 UHTETPAJIOB
Tpaneuuu c MOMOIIIbIO
[IpumeneHnne Tporu3BOIHOM U opmyubl HproroHa—
HMHTErpayia K peleHuIo 2 JleiiOnma. Haxoxuts
IIPAKTHYECKHX 33734 npuOIKEHHBIE 3HAYCHUS
Yok 06061menns u 2 HUHTETPAJIOB. Boruncnsate
CUCTEMAaTH3alu1 3HAHUI IjIomanb KPUBOJIMHEHHON
Konrposnbsuas pabora Ned 1 Tpalcnuu ¢ 1IOMOIIbIO
UHTETpaia
[IpuMmeHsITh TpU  peUIeHUN
g KomOunaTopuka 13 3a1a4 MeTox Maremaruueckoii | 1,2,5
E WHIYKIIWU. [TpumeHsTH
= [IpaBuno npousBeneHus 2 MPaBWJIO TPOU3BENCHUS TMPH
= BbIBOJIE  (OPMYNBI  YHCIa
: IIepecTtanOoBKM 2 [IEPECTAaHOBOK. CoznaBath
A MaTeMaTHYeCKUe MOJIENH IS
3 Pasmerenus 2 pelieHds  KOMOMHATOPHBIX
= 3a/1la4 ¢ TOMOIIBI0 MOACUYETa
§ CoueTaHus U UX CBOUCTBA 2 qucia pa3MCUleHHIEI,
2 MEPEeCTAaHOBOK W COYETAHUH.
bunom HeroTona 2 Haxonunts YHCIIO




Ypok 00001eHNs 1
cucTeMaTu3aluy 3HaHu!

KontponsHas padora Ne5

[IEPECTAaHOBOK c
TIOBTOPEHUSIMU. Pematp
KOMOWHATOPHbIE 3a7a4H,
cBOJMIIMECS K IOACYETY
qucIia COYETaHUN c
noBTopeHusiMu.  [IpumeHsTH
dbopmyny Ounoma HrroToHAa.
[Ipu Bo3BeneHun OuHOMA B
HaTypaJIbHYIO CTENEHb
HaXOJUTb OMHOMUANbHbIE
KO PUIIUEHTH TIPH TOMOIIU
TpeyronbHuka [lackans

DJIeMeHTbI TeOpuHu
BEPOATHOCTEM

13

CoObITHsA

KomOunarus coOnITHIA.
[TpoTuBOTIONIOKHOE COOBITHE

BeposTHOCTh COOBITHSA

CnoxeHue BepOSITHOCTEN

Hes3asucumeble cCOOBITHS.
YMHOKEHUE BEPOATHOCTEN

CraTtucTudeckas BCPOATHOCTDH

Ypox 06001eHNT 1
CHUCTEMAaTU3ali 3HaHUI

KonTtponsHas padota Ne6

IIpuBoauTH IIPUMEPBHI
CIy4allHBIX, JIOCTOBEPHBIX U
HEBO3MOKHBIX COOBITHH.
Ompenenarp W HaxOJUTh
CYMMY U MPOU3BEICHUE
COOBITHIA. Onpenensrtsb
BEPOSITHOCTH  COOBITHSI B
KJIACCHYECKOM  TTOHWMAaHHUH.
Haxomuts BEPOSITHOCTh
COOBITHSI C UCIOJIb30BAaHHUEM
bopmyn KOMOWHATOPHKH,
BEPOSITHOCTL  CYMMBI  JIBYX
HECOBMECTUMBIX COOBITHUH U
BEpPOSTHOCTh COOBITHS,
MPOTUBOTIOJIOKHOTO JaHHOMY.
[IpuBoUTH MIPUMEPHI
HE3aBHCHMBIX COOBITHH.
Haxoauts BEPOATHOCTD
COBMECTHOTO HACTYIICHUS
JIBYX HE3aBUCHUMBIX COOBITHIA.
Haxoauth  cTaTUCTHYECKYIO
BEPOSITHOCTh ~ COOBITUH B
OTbITE C OOJNBIIMM YHCIOM B
UCIBITaHUU. Nwmets
NpEJICTaBICHUEe O  3aKOHE
OOJBIINX YKCEN

1,2,45

CraTucruka

Crydaiinple BeIMYUHbI

HCHTpaJ'ILHLIe TCHACHIINH

Meps! pa3bpoca

Ypok 0600111eHNs 1
cUCTEeMaTH3alluy 3HAHUH

3HaTh IIOHATHE
BEJIUYNHEI,

CIIy4aitHOM1
MIPEJCTABIISITh
pacripeiesieHue 3HAUCHUH
JIMCKPETHOM CIIy4aitHO#
BCIMYMHBI B BHJE YaCTOTHOH
TaOaUIBI, TOJUTOHA YacTOT
(OTHOCHUTETBHBIX 4acToT).
[IpeacraBniaTe pacnpeneneHue
3HAYCHUN HEIPEPBIBHON
CIy4allHOM BEJIWYUHBI B BUJE
YaCcTOTHOU TaOJIHIIBI H
TUCTOTPAaMMBbl. 3HATh MOHSTHE
reHepaJIbHOW COBOKYIIHOCTH U
BBIOOPKHU. [IpuBouTH
MPUMEPBl  PETPE3EHTATUBHBIX
BBEIOOPOK 3HAYCHUU
CIIy4allHOM BEJIMYMHBL. 3HATh

3,45




KonTtponeHas padota Ne7

OCHOBHBIE LEHTpaJIbHbIC
TEHJICHIIUU: MOJY, MEIUaHy,
cpenHee. Haxonutp
LEHTpaJIbHBIC TEHJICHIIUU
y4eOHBIX  BBIOOpOK. 3HATh,
KaKast u3 HEHTPaIbHBIX
TEHJICHIIUI HAWTYUYIITIM
obpazom XapakTepu3yeT
COBOKYITHOCTb. HNmets
IpeJICTaBICHNE 0
MaTeMaTU4YeCKOM  OKHJIAHUH.
Beruncnsate 3HAYCHHUE
MaTeMaTUYeCKOTO  OXKUIaHUS
CIy4alHOM  BEJIWYMHBI  C
KOHEUHBIM YHUCJIOM 3HAYEHUM.
3HaTh OCHOBHbIE Mepbl
pazbpoca 3HAYCHU I
CIIy4aiHOM BEJIMYUHBI:
pa3Mmax, OTKJIOHEHHE  OT
CpeIHEro U JAMCIEPCHIO.
Haxomute wMepbl  pasbpoca
CIy4alHOM  BEJIWYMHBI  C
HEOOJIBIIINM YUCIIOM
Pa3IMYHBIX €€ 3HAYECHUI

HTorosoe noBropeHue

26

1,2,4,6

Bcero

272

10 kaacc

I'eomeTpus

HexoTopble cBegeHns: U3
IUIAHUMETPHH

12

VYTIIbl ¥ OTPE3KH, CBSI3aHHBIE C
OKPY>KHOCTBIO

Pemenue TPEYrOJIbHUKOB

Teopema Menenas u UeBbl

Onnunc, runepoosia u
napaboia

dopmyIupoBaTh u
JIOKa3bIBaTh TEOPEMBbI 00 yrie
MEXKy KacaTeJbHOW U XOPJIOH,
00 oTpe3Kax IMepeceKarouxcs
XOp[, O KBaJIpaTe KacaTelbHOW;
BBIBOJUTH  GopMyibl i
BBIYUCIICHUSI  YIJIOB  MEXAY
JIBYMS NEPECEKAIOLUMHUCS
XopJamu, MEXIY JIBYMS
CEKYIIMMH, IPOBEICHHBIMU W3
OJIHOYM TOYKH; (HOPMYIHUPOBATH
U JI0Ka3bIBaTh YTBEPXKACHUS O
CBOMCTBax u MpU3HAKaX
BIIMCAHHOTO M  OINMCAaHHOTO
YEeTBIPEXYTOJIbHUKOB;  pellaTh
33/1aud = C  HUCIOJIb30BAaHUEM
U3YYEHHBIX TeopeM U (QOopMyIl.
BriBOiUTH (hopMybL,
BBIp@Xaroue MeAuaHy U
OuCceKTpucy TpPEYroJbHUKA
4yepe3 €ro CTOpPOHBI, a TaKke
pa3iauuHbie GOPMYIIBI IIOIIATH
TPEYroJbHUKA;

dbopMynupoBaTh U JA0Ka3bIBAThH
YTBEPXKACHUS 00 OKpPYKHOCTH
U npsaMmon Oiinepa; pemiarb
3a/1a4u, UCIIOJIb3YS
BBIBE/ICHHbIC (hopMyITBI.
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DopmynupoBaTh u
JIOKa3bIBaTh T€OpeMbl MeHenas
u YeBbl M HUCHOJB30BaTh HX
npu pelieHun 3azad.
@opMyIMpOBaTh OIPENEICHUS
JUINIICA, runepOoJIsl u
napaboibl,  BBIBOJUTH  HX
KaHOHUYECKHE YpaBHEHUS U
u300paxkaTb 3TH KpUBbIE Ha

PHUCYHKE.

BBenenue

[Ipeamer crepeomerpun.
AKCHOMBI CTEPEOMETPHUH

Hexkotopeie cBenenus us
AKCHOM

[lepeuncnars OCHOBHBIE
burypsl B IPOCTPAHCTBE
(Touka, mpsiMas, IUIOCKOCTb),
dbopmMyIMpoBaTh TPU AKCHOMBI
00 ux B3aHMHOM
PacnoJIoKEeHun u
WJUTIOCTPUPOBATh 3TU aKCHOMBI
IIpUMepaMu M3 OKpYXKarouen
obcraHoBkU. DOpMyTUPOBAThH
U JIOKa3plBaThb TEOpPEMY O
MJIOCKOCTH, MPOXOJSIIEH yepe3
IPSMYIO U HE JIEXKAIIYI0 Ha HEH
TOYKY, 1 TEOPEMY O IJIOCKOCTH,
MPOXOIAIIEH yepes BE
NepeceKaroNruecs npsiMble.

4,5

IMapanjieabHOCTh NPSIMBIX U
IJIOCKOCTEN

16

[TapannenbHOCTh NPSMBIX,
MPSIMOM U TJIOCKOCTH

Bsaumnoe pacnonoxeHue
MPSIMBIX B POCTPAHCTBE. YOI
MEXAY ABYMS MIPSIMBIMU.
KonTponsnas padorta Nel

[TapannenbHOCTH IIIOCKOCTEN

Terpasnp u mapannenenumes

KonTtponsHast padota Ne2

3auétNel

DopMyIUpOBaTh ONpPEACICHUE
NapajuleNIbHBIX ~ OPSIMBIX B
MPOCTpaHCTBE, POPMYTUPOBATH
U JI0Ka3plBaThb TEOpPEMY O
napajulebHBIX  OPSIMBIX B
MIPOCTPAHCTBE; OOBSCHSATD,
Kakhie  BO3MOXXHBI  CiIydau
B3aHMHOTO pacrnoIoxKeHHs
OpsiMOM W IUIOCKOCTH B
IPOCTPAHCTBE, M MPHUBOIUTH
WUTIOCTPUPYIOIIUE — TPUMEPHI
U3 OKpyKaroleil 00CTaHOBKH;
dbopMynupoBaTh OIpeneIcHHe
napajulebHBIX  [PSIMOM |
IUIOCKOCTH, POPMYIHUPOBATh H
JIOKa3bIBaTh YTBEPXKIEHUS O
NapajuieTbHOCTA  MPSMOM U
IJIOCKOCTH (cBoiicTBa u
MpU3HAK); peliaTh 3aJadyd Ha
BBIYHCIICHUS u
JI0Ka3aTeNbCTBO, CBSI3aHHBIE CO
B3alMHOM pacrosoXeHue
MPSIMBIX u IIJIOCKOCTEM.
OOBACHATD, KaKHe BO3MOXHBI
ciIydau B3alMHOI'O
pacIoOKeHUs IBYX MPSIMBIX B
IPOCTPAHCTBE, M IPHUBOIUTH
WUTIOCTPUPYIOIIUE  TIPUMEPHI;
dbopMynupoBaTh oOIpeneneHue
CKpCHIMBAIOIINXCA NPsIMBIX,
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dbopMynupoOBaTh U JTOKA3bIBATH

TEOPEMY, BBIPAXKAIOLIYIO
IIPU3HAK CKPEILUBAIOIINXCS
OpsIMBIX, U TEOpEMY O

IUIOCKOCTH, MPOXOASAIIEH depe3
Oly H3  CKPEIIMBAIOIIMXCS
IpSAMBIX W IApauIeIbHOM
JIpYrod TMpsMO#; OOBSICHSATS,
Kakde JBa Jy4a Ha3bIBAIOTCS
COHOTIPABJICHHBIMH,

dbopmMynMpoBaTh M J10KAa3bIBaTh
TEOpEMY 00 yriax c
COHOTIPABJICHHBIMU

CTOpPOHAaMHU; OOBACHITH, YTO
Ha3bIBACTCS  YIIIOM MEXTy
MEPECEKAONMUMUCS  MPSIMBIMH

u yII0M MEXTY
CKPENTUBAIOIINMHUCS TPSIMBIMU;
pemarhb 3a1aun Ha

JI0Ka3aTeNbCTBO, CBSI3aHHBIE CO
B3aMHBIM  PAcIOJIOKEHUEM
JIBYX TPSIMBIX U YIJIOM MEXIY
HHUMMU. DopMynHpoOBaTH
ompenelieHne  mapauiedbHbIX
MJIOCKOCTEH, (hOPMYITHPOBATh U
JIOKa3bIBaTh YTBEPXKIEHUS O

MpU3HAKe u CBOMCTBaxX
napajieabHbIX MJIOCKOCTE,
HCII0JIb30BATh 3TH

YTBEPXKACHUS TpPU PEIICHUU
3amay.  OOBSACHATH,  Kakas
durypa Ha3bIBACTCS
TETPa’APOM U Kakas
HapaJuIeIIeIHIIEA0M,

IIOKa3bIBaTh Ha 4YepTexax u
MOJIETISIX uxX 9IIEMEHTHI,
n300paxarb 3TH (UTYpBl Ha
pHCYHKaX, WIUTIOCTPHPOBATH C
UX  TIOMOIIBIO  Pa3IM4HbIC
clry4an B3aUMHOTO
pPAacHOJIOKEHUsI  HPAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE;
(dbopMynupoBaTh M JOKa3bIBATh
YIBEP)KJICHUS O  CBOMCTBax
napaiuienenunes; OObICHATS,
YTO  HA3bIBACTCS  CEUECHUEM
TeTpa’pa (mapajienenurnesna),
pelaTh 3a/1a4d Ha MOCTPOCHHE

CEUeHUN TeTpa’apa u
napaenenumnena Ha
YepTEKAX.

IlepneHUKYIAPHOCTH
NPAMBIX U IJIOCKOCTEH
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@opMyIMpOBaTh OIpPEAEICHHE
NEPNEHIUKYIAPHBIX MPSMBIX B
IIPOCTPAHCTBE;

(dbopMynupoBaTh U JOKA3bIBATh
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[lepneHUKYIAPHOCTD NPSMOU
U IIJIOCKOCTH

[lepnieHiuKyNp U HAKJIIOHHBIE.
VYrois Mexay npsamMon u
IJIOCKOCTBIO

JIByrpaHHBIN yroul.
[IepneHUKYIApHOCTD

IJIOCKOCTEN

KontponsHas padora Ne3

3auéTNe2

JeMMy 0
NEePIEeHIUKYIIPHOCTU JBYX
NapauleJbHBIX — NPAMBIX K
TPEThEH; DopMynHMpoBaThH
olpeneneHue IpsIMOH,
NEPIEHANKYIAPHON K
IUIOCKOCTH, U IPHUBOJUTH
WUTIOCTPUPYIOIIUE  IIPUMEPBI
U3 OKpYyKaromeil 00CTaHOBKH;
dbopmMynMpoBaTh M J10KAa3bIBaTh
TEOPEMBI (mpsimyto 51
00paTHYI0) O CBSI3U MEXKIY O
NapajuIeIbHOCTU MPSAMBIX U UX

NEPIEHANKYIIPHOCTHIO K
IIJIOCKOCTH, TEOpEMY,
BBIPAXKAIOLIYIO IIPU3HAK

MEPHIECHANKYIISIPHOCTH  TIPSIMOU
U TUIOCKOCTH, U TEOpeMY O
CYIIIECTBOBAaHUH u
€ IMHCTBEHHOCTH MPSMOi,
MPOXOSIIE 4epe3 JTaHHYIO
TOYKY U TEPHEHIUKYISIPHOU K
JTaHHOW TmIockocTH; PemiaTs
3aJaud  Ha BBIYHCICHHE |
JI0Ka3aTeIIbCTBO, CBSI3aHHBIC C

MePIEHANKYISIPHOCTHIO
PAMOi u IJTIOCKOCTH.
OOBICHATD, 4TO TaKoe

NEPHIEHNKYISAP U HAKIOHHAS K
IUIOCKOCTH, YTO Ha3bIBAETCS
MPOEKIME HAKIOHHOM, YTO
Ha3bIBAETCSl PACCTOSHUEM: OT
TOYKHU JIO IJIOCKOCTU, MEXIY
HapajyIeIbHbIMU TIOCKOCTSIMH,
MEX Ty napaelbHbIMU
npsAMOi U IUIOCKOCTBIO,
CKPELIMBAIOIUMUCS MPSAMBIMHY;
(bopMynupoBaTh M JOKa3bIBATh
TEeopemMy 0 Tpex
HepHeHIuKYIsApax U
OPUMEHATh €€ IPHU PELICHUU
3a7a4; OOBSCHATH, YTO TaKoe
OpPTOTOHAJIbHAS HPOEKIIHS
TOUYKHU ((pUrypsl) Ha MIOCKOCTD,
U JI0Ka3bIBaTh, YTO MPOEKLHEH
OpsMOil Ha IUIOCKOCTh, HeE
HNEpIEHIUKYISIPHYI0 K  3TOH
npsMoil  sABIseTCd  MpsMas;
OOBSICHATh, YTO HA3bIBAETCS
yIJIOM  MEXIy MNpsMOi U

IJIOCKOCTBIO U KaKUM
CBOMCTBOM  OH  0O0Oiajgaer;
OOBSICHSTD, 4TO TaKoe

[EHTpaJIbHasl MPOEKLHUs TOUYKH
(uryppl) HAa  TUIOCKOCTB.




OObsicHATh, Kakas  Qurypa
Ha3bIBACTCS JIBYTpPaHHBIM
YyIJIOM U KaKk OH H3MEpSeTcs;
JIOKa3bIBaTh, YTO BCE JTMHEWHBIC
YTJIBI JBYTPAaHHOTO  yIJia
PaBHBI JAPYT OpPYyTy; OOBSICHSTD,
9TO  Takoe yroil  MEXIy
NePECEKAIOIUMUCS

IUIOCKOCTSIMH M B KaKHX
npefenax  OH — M3MEHSETCS;
dbopmynupoBaTh OMpEAeIeHUE
B3aMMHO  TIEPIECHIUKYIISIPHBIX
IUIOCKOCTEH, GOopMYyIHpOBaTh U

JI0Ka3bIBaTh TeopeMy 0
MIPU3HAKY
NEPIEHANKYJIIPHOCTH JBYX

IUIOCKOCTEH; 0OBICHITh, KaKoi
napajuielienunes] Ha3bIBAETCS
MPSIMOYTOJIbHBIM,
dbopMyIHpoBaTh M JT0KAa3bIBaTh
YTBEPKJICHHS O €r0 CBOMCTBAX;
00BsACHATh, Kakas  ¢urypa
Ha3bIBACTCS MHOTOTPAHHBIM ( B
YaCTHOCTH, TPEXTPAHHBIM)
VIJIOM U KaK Ha3bIBAIOTCS €ro
3JIEMEHTEHI, Kakoi
MHOTOTPAHHBII yroga
Ha3bIBAETCS BBIITYKJIbIM;
dbopMynupoBaTh M JA0Ka3bIBATH
YTBEpXKICHHE O TOM, UTO
KK IBIA IUIOCKUH yroga
TPEXI'PaHHOTO yrila MeEHbIIEe
CYMMBI JIBYX APYTUX IJIOCKUX
JIJIOB, U TEOPEMY O CyMMe
IUIOCKUX  YIJIOB  BBITYKJIOTO
MHOTOTPaHHOTO yIJa; pellaTh
3aJaud Ha JI0Ka3aTelbCTBa C
UCIIOJIb30BAHUEM  TEOPEM O
MNEPIEeHIUKYISIPHOCTH TPSIMBIX
U IUIOCKOCTEH, a TakkKe 3a/1auu
HA  TOCTpPOEHUE cedeHui
PSIMOYTOJIBHOTO
napajie’enuneaa Ha 4epTexke.
Hcnonbp30BaTh KOMITBIOTEPHBIE
IporpaMMbl  NpU  U3YyYEHUU
BOIIPOCOB,  CBSA3aHHBIX  CO
B3aMMHBIM pPacnoJIoKEHUEM
OpsMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

MHoOrorpaHHuKH

14

[ToHATHE MHOTOTpaHHUKA.
IIpusma

OOmpsicHATh, Kakas  Qurypa
Ha3bIBAETCS MHOTOTPAaHHUKOM
M KaK  Has3bIBAIOTCS  €ro

9JICMCHTHI, KakoM
MHOT'OTpaHHUK Ha3bIBaCTCsA
BBIITYKJIBIM, IIPpUBOJUTH
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IInpamua

HpaBI/IJII)HI)IC MHOI'OrpaHHHUKHA

KonTtponeHas padota Ned

3auétNe3

OpUMEpbl  MHOTOTPAHHHUKOB;
OOBSICHATD, qTO0 TaKoe
F€OMETPUUECKOE TEJNO;
dbopMynupOBaTh U JTOKA3bIBATH
TeopemMy Ditnepa JUTSt
BBIMTYKJIBIX ~MHOTOTPaHHUKOM;
OOBSICHATD, KaKkoH
MHOTOTpaHHUK Ha3bIBAETCS
IIPU3MOM M KaK Ha3bIBAIOTCA €€
DJIEMEHTHI,  Kakasg  IpuzMa
Ha3bIBACTCS IpsIMOH,
HAKJIIOHHOM, MPaBUJIBHOM,,
n300paxarb MIPU3MBI Ha
pUCYHKE;  OOBSCHATH,  4TO
Ha3bIBACTCS TUIOIA/IbIO TIOJIHOM
(6okoBOIA) MOBEPXHOCTHU
MIPU3MBI, u JIOKa3bIBaTh
TeOpeMy O TUIOHaa OOKOBOM
MMOBEPXHOCTU TPSMOMN TPU3MBI;
BBIBOJIUTH (OPMYIy IUIOLIAAN
OPTOTOHAJIBHOM  MTOBEPXHOCTH
MHOTOYTOJIbHUKA U JIOKa3bIBaTh
MPOCTPAHCTBEHHYIO ~ TEOpPEMY
[Tudaropa; pemars 3amaum Ha
BBIUMCIICHHE J0Ka3aTelbCTBO,

CBSI3aHHBIE c MPU3MOM.
OOBICHATD, KaKoM
MHOTOTpaHHUK Ha3bIBaETCs

MUPAMHJION M KaK Ha3bIBAIOTCS
ee DJIEMEHTHI, YTO HAa3bIBAETCS
IJIOMIAIBI0 TIOJIHOM (OOKOBOW)

IMOBEPXHOCTHU IMUpaMuabI;
06’b$ICH${TB, KakKasa I[HupaMuaa
Ha3bIBaACTCsA HpaBHHBHOﬁ,

JIOKa3bIBaTh YTBEPXKJICHUE O
CBOMCTBax ee OOKOBBIX pedep u
OOKOBBIX TpaHEW U TEOPEMY O

00KOBOI MIOBEPXHOCTH
IIPaBUIILHOM U PAMU/IBI;
OOBSICHATD, KaKoM
MHOTOTPaHHHK Ha3bIBACTCS

ycequHoﬁ HHpaMHﬂOﬁ H Kak
Ha3bIBAKOTCA € OJICMCHTHI,

JIOKa3LIBaTh TeopemMy o
TUIOII A N OOKOBOI
MOBEPXHOCTHU MPaBUIIBHOM
YCEUEHHOU MUpaMUJbI; peliaTh
3aJa4n Ha BBEIUKCIIEHHE

JI0Ka3aTelIbCTBO, CBSI3aHHBIE C
nMpaMuJaMu, a TaKXKe 3aJayu
Ha MOCTPOEHUE CEeYeHUM
nMpamu/I Ha yepTexe.
OOBSCHATH,  Kakhe  TOYKH
Ha3bIBAIOTC CHUMMETPUYHBIMU
OTHOCHUTEJIbHO TOYKU (TPSIMOH,




IUIOCKOCTH), YTO TaKO€ LIEHTP
(och, MIOCKOCTH) CHUMMETPUHU
(GuUrypsl, TpUBOIUTH HMPUMEPHI
buryp, 00J1a1aromux
AIIEMEHTaMU CHMMETpPHUH, a TaK
KC MOpuUMEpbl CUMMCTPUU B

apXUTEKTYpE, TEXHHUKE,
npupone; OOBACHATh, KaKou
MHOTOTpaHHUK Ha3bIBAETCs

MPaBUJIILHBIM, JTOKa3bIBaTh, YTO
HE CYIIECTBYET MPaBUILHOTO

MHOTOI'paHHHKA, IpaHsIMH
KOTOPOTO SBJISIFOTCS
NpaBUJIbHBIC N-YTOJBHUKU TIPH
n>6; OOBSICHSTD, Kakue
CYIIECTBYIOT BHIBI
IPaBUIbHBIX

MHOTOYTOJIbHUKOB M KaKUMHU
JJIEMEHTaMU CHUMMETPUU OHH
o0J1amaror. Hcnonp3oBaTh
KOMITBIOTEPHBIE  IPOTPaMMBI
npu U3y4eHUU TEMBI
«MHOTOTpaHHHUKN.

3akiaounTeIbHOE
NOBTOpPEHME Kypca
reomerpuu 10 kiacca

11

KJI1accC

uauHap, KOHYC U map

16

Humaap

Konyc

Cdepa

KontponsHas padota Ne5

3auétNeq

OOBICHATD, 4TO TaKoe
[WIAHIPUYCCKAs TIOBEPXHOCTB,
ec oOpasymwoIias ¥ 0Chb, Kakoe
TEJO Ha3bIBACTCS IWIMHIPOM M
KaK Ha3bIBAIOTCS €r0 DJIECMEHTHI,
KaK TOJIYYUTh LHJIUHAP ITyTeM
BpalllCHUS PSIMOYTOJIbHUKA,
nu300paxkaTb LWIMHIP M €ro
ceueHUs IIJIOCKOCTBIO,
OPOXOJAIICH 4Yepe3 0oCh, U
IIJIOCKOCTBIO,

NEPIEHANKYISIPHOH K OCH;
O0O0BSACHATD, YTO IIPHUHUMACTCS 3a
101 OOKOBOM IOBEPXHOCTH
WINH/pA, u BBIBOJUTH
dopMynbl 11 BBIYHUCIICHUS
OOKOBO u TTOJTHOM
TIOBEPXHOCTEH 128107050 (
pemaTh 3aJla4d Ha BBIYUCIICHHE
U JI0Ka3aTeIbCTBO, CBSI3aHHBIC C
WIMHAPOM.  OOBSACHATH, UTO
TaKOe KOHUYECKas TIOBEPXHOCTh,
ee oOpasyroias, BepIivHa 1 ocCh,
KaKoe TEJI0 Ha3bIBACTCS
KOHYCOM M KaK Ha3bIBAIOTCS €r0
DIIEMEHTBI, KaK MOJYYUTh KOHYC
nyTeM BpaleHHsI
PSIMOYTOJIBHOTO TPEYTOJIbHUKA;
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u3o0paxarb KOHYC M  €ro
CeueHus IJIOCKOCTBIO,
MPOXOJSIIEN 4Yepe3 OoCb, U
IJIOCKOCTBIO,

NEPHEHAUKYJIAPHOH K  OCH;
00BSACHATh, YTO IPUHHUMAETCS 32
ionaab 60KOBON HMOBEPXHOCTH
KOHYCa, U BBIBOJHUTH (HOPMYIBI
JUls  BBIYUCIIEHUS OOKOBOM U
IIOJIHOM IIOBEPXHOCTEH KOHYCA;

OOBSICHATD, KaKoe TEJO
Ha3bIBAETCS yCEUEHHBIM
KOHYCOM U Kak €ro IMOJIy4YUTh
nyTeM BpallleHUs
IIPSIMOYTOJIBHOU Tparenuy,
BBIBOJIUTH bopmyny JUTSt
BBIYHCIICHUS 060KoBOI1
MOBEPXHOCTHU YCEYEHHOTO

KOHyCa, pemiaTh 3aJa4dl Ha
BBIYMCIICHUE MU O0Ka3aTCJIbCTBO,
CBs3aHHBIC C KOHYCOM u
YCCUYCHHBIM KOHYCOM.
PopMynHMpoBaTh  ONPEICIICHUS
chepel ®W 1Iapa, WX IEHTPA,

panuyca u aMeTpa;
UCCIIEI0BATh B3alMHOE
pacroJioKeHne chepsl u
MJIOCKOCTH, dhopmynupoBaTh
ornpeaeseHue KacaTelIbHOU
MIJIOCKOCTH K chepe,

GopMynUpOBaTh M JIOKAa3bIBATh
TEOPEMBI O CBOMCTBE M MTPHU3HAKE
KacaTeJabHOU TUTOCKOCTH;
OOBSICHSATD, YTO MPUHUMACTCS 32
wiomanap cpepbl U KaKk OHa
BBIpQKACTCS  4Yepe3  paauyc
cdepsl; HCCIeIOoBaTh B3aUMHOE
pacIoyIoKeHUE cdepsr u
npsiMoii;  OOBSICHATH,  Kakas
cdepa Ha3bIBACTCS BIMCAHHOW B
WINHAPUYECKYIO

(KOHMYECKYI0) TIOBEPXHOCTh U
Kakhe KpHUBBbIE TMOJIy4alOTCs B
CEUCHHUAX IWIMHIPUYECKON U
KOHUYECKOU HOBEPXHOCTEH
pa3IMYHBIMU TUIOCKOCTSIMH;
pemiate 3aJaud, B KOTOPBIX

GUrypupyrot KOMOUHAIMN
MHOTOI'PaHHHKOB u Ten
BpAIEHHUSL. Hcnonb3oBath

KOMIIBIOTCPHBIC ITPOTpaMMBbI IIPU
HN3YUCHUHA HOBCpXHOCTCfI n TCl
BpalICHUI.

O0BEMBI TEa
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O6T>$ICHSITB, KaKk U3MCPAIOTCA
00BbEMBI TCJI, IPOBOJAS aHAJIOTHIO
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O0BEM PSAMOYTOJILHOTO
napasuiesenunena

OOBEMBI IPSMOI TTPUMBI U
UWIAHIPA

OOBbEMBI HAKIIOHHOW MTPU3MBI,
MUPaMUIBI © KOHYCa

O06bEM 1mapa 1 wiIomaIbL
cdepbl

KonTponsnas pabora Ne6

3auétNe5

c U3MEpPEHUEM IIonaaen
MHOTOYT'OJIbHUKOB;

dbopMynupoBaTh OCHOBHEBIE
CBOMCTBA 00BEMOB U BBIBOJUTH
C uX Tmomoubio  Gpopmyry
o0beMa IPSIMOYT'OJIBHOTO
napaJiesienumne .

DopmynmupoBaTh M JOKA3bIBATh
TeopeMbl 00 oObemMe mpsIMoi
npusMbl U 00bEME LMIMH/PA;
pemaTth 3a1add, CBS3aHHBIE C
BBIUMCIIEHUEM OOBEMOB OTHX
TeJd. BBIBOAWTH HMHTErpalibHYIO
dbopmyny Ui BBIUYHUCICHUSA
00BEMOB TEJ U JOKa3bIBAaTh C €
MOMOIIIBI0 TEOpEeMbl 00 0O0BeMe
HAKJIOHHOHN MpHU3Mbl, 00 00beMe
nupamMuael, 00 o0beMe KOHYCa;

BBIBOJIUTH (hopMyITBI TUTS
BBIYUCIICHHS 00BbeMOB
YCEYEeHHOMN NUPAMUBI u
YCEUEHHOTO KOHYyca; pelaTh
3a1aun CBSI3aHHBIC c
BBIUHMCIICHUEM OOBEMOB 3THUX
Tell. DopmynupoBaTh u
JIOKa3bIBaTh TEOpeMy 00
o0beMe 1mapa u ¢ €e TMOMOIIBI0
BBIBOJIUTH bopmyny IS

BBIYMCJICHUS 00HEMOB rapoBOIo
CEIrMEHTAa M IIApOBOI'0 CEKTOPA,
pe€umiate 3ada4yM CBA3AaHHBIE C
BBIYHCIICHUEM 00BEMOB
Pa3IUuYHEBIX TCII.

BekTopbl B IpocTpaHcTBE

[TonsiTne BexkTOpa B
MIPOCTPAHCTBE

CnosxeHne U BEIYUTaHUE
BCKTOPOB. YMHOKEHHE
BCKTOpPA HAa YUCJIO

KOMHHaHapHLIC BCKTOPBI

3auétNe6

®opMyaHpoBaTh  ONpeiesieHUue
BEKTOpa, ero JUTUHBI,
KOJUIMHEAPHBIX M PaBHBIX
BEKTOPOB, MPUBOAUTH MPUMEPHI
buznueckux BEKTOPHBIX
BenuunH.  OOBSCHATH,  Kak
BBIBOJIATCS JICHCTBUS CIIOKEHHS
BEKTOPOB, BBIUUTAHUSI BEKTOPOB
U YMHOXEHHE BEKTOpa Ha
YHCIIO, KAKUMU CBOMCTBAMH OHH
0071a/1a10T, YTO TaKoe MPaBUIIO

TPEYroJIbHUKaA, IPaBUIIO
napajjenorpaMMa U - IPaBUIIO
MHOTOYTOJIbHUKA CIIOKECHHUS

BEKTOPOB;  pemiarb  3ajauu,
CBA3aHHBIE C JECHCTBUSAMHU HaJ
BekTOpamMu. OOBACHATH, KaKue
BEKTOPBI Ha3bIBAOTCS
KOMIUIaHAPHBIMHU;

dopMynupoBaTh U JIOKa3bIBATh
YTBEPXKICHUE O  IPHU3HAKE
KOMIUIAaHAPHOCTH Tpex




BEKTOPOB; OOBSACHATH, B 4YeM
COCTOHT PaBUIIO
napaienenuneaa CJIOKEHUS
Tpex HEKOMILJIAaHAPHBIX
BEKTOpPOB; (OPMYIHUPOBATH U
JIOKa3bIBaTh TEOpeMy 0
pasnokeHuu J1000ro BEKTOpa
o TpeM JTAHHBIM
HEKOMILUIAHAPHBIM ~ BEKTOPaM;
IPUMEHSTh BEKTOpPHl  TIpH
peleHnu TeOMETPUIECKUAX
3aj1ad.

Metoa koopaAUHAT B
npocrpancrse. J{Bu:xenus

15

Koopannatsl Touku u
KOOPJAMHATHI BEKTOpa

CkansipHO€ NMPOU3BEICHUE
BEKTOPOB

JBrokeHust

KonTtponsHas padorta Ne7

3auétNe7

OOBACHSITD, Kak BBOJUTCS
MPSIMOYTOJTbHAS cucremMa
KOOPJMHAT B MPOCTPAHCTBE, KaK
OTIPENEIIAIOTCS KOOPIMHATHI
TOYKH M KaK OHU Ha3bIBAIOTCS,
KaK OTPECIIIOTCS KOOPIMHATHI
BeKTOpa; (GopMynupoBarb U
JIOKa3bIBaTh  yTBEPXKJICHUSA: O
KOOpJIMHATAX CYMMBI "
pPa3HOCTH JIBYX BEKTOpPOB, O
KOOpJIMHATAX MIPOM3BEACHHUS
BEKTOpa Ha 4YHCIO, O CBSI3U
MEXay KOOpAWHAaTaMHU BEKTOpa
U KOOpAWHATaMHU €ro KOHIA M
Hayana; BBIBOJIUTH U
UCIOJIb30BAaTh TPU  PELICHUU
3amad  GOpMYNIBl  KOOPAMHAT
CepeauHbl  OTPE30K,  JUIMHBI
BEKTOpa M PACCTOSHUS MEXKIy
IBYMsI ~ TOYKaMHu;  BBIBOJIUTH
ypaBHEHUs  cdepbl  JAAHHOTO
paadyca ¢ IIEHTPOM B JaHHOH
TOYKE. OOBACHATD, KaK
OTpENeNAeTCs  Yroid  Mexay
BEKTOPaMH; (dhopmynupoBaTth
ompeeeHue CKaJISIPHOTO
MIPOU3BEICHUS BEKTOPOB;
dbopMynupoBaTh M JOKa3bIBaTh
YTBEPXKACHUS O TO CBOMCTBaX;
O0O0BSACHATH, KaK BBIUUCIUTD YTOJI
MEXAy JABYMs TMPSMBIMH, a
TaKkKe Yrol MEXIy MNpsIMOW U
TIOCKOCTBIO, UCTIONB3YS
BBIp2KEHUE CKaJISIPHOTO
MIPOU3BE/ICHUS BEKTOPOB uepe3
UX  KOOPAWHATHI,  BBIBOJUTH
ypaBHEHUE MIOCKOCTH,
MPOXOAIIEN Yepe3  JaHHYIO
TOYKY W TEpPHEHIANKYISIPHON K
JAHHOMY BEKTOpYy, u (opMymy
paccTosiHus OTTOYKHU 10
MIOCKOCTH; MPUMEHSITh
BEKTOPHO-KOOPJMHATHBIN METOT

1,2,4




IpH PEIICHUU TEOMETPHUCCKUX
3aga4. OOBICHITH, YTO TaKOE
0TOOpa)keHUE TMPOCTPAHCTBA HA
cedsd M B KaKkoOM CIlIlydya€ OHO
Ha3bIBACTCS TBUKCHHEM
MPOCTPAHCTBA; OOBSICHATH, YTO
TaKkoe HEHTPAJIbHAS CUMMETPHS,
oceBas CHMMETpUsl, 3epKajbHas
CUMMETpHSI ¥  TapajuieIbHBINA
nepeHoc, 000CHOBHIBATH
YTBEP)KICHUS O TOM, YTO OTH
0TOOpaKeHUsI TPOCTPAHCTBA HA
ceOsT SBISIOTCSA JIBIKCHUSIMU;
OOBSICHATD, qTO0 TaKoe
[EHTPaIbHOE nojoomue
(romotetusi) U npeoOpa3zoBaHU
mogoOMs, Kak C IIOMOIILIO

npeoOpazoBaHus noaooust
BBOJUTCSI TIOHSTHH TTOJO0HBIX
buryp B MIPOCTPAHCTBE;
MIPUMCHSITh JIBYOKCHHUS "
npeoOpazoBaHusl TOJOOHS TIPH
pelIeHnn T€OMETPHICCKUAX
3ajad.
3akI0unTeIbHOE 14
NOBTOpPEHHe NPH MOATr0TOBKeE
K UTOr0BO# aTTecTauuu 1o
reoMeTpuu
Bcero 136
Hroro 408
COI'JTACOBAHO COI'JTACOBAHO

[IpoTokoa 3acegaHuss METOAMYECKOTO
00beIMHEHUS YIUTENIeH MaTEeMAaTUKU 1
unpopmaruku MBOY COIII Nel um.
JIsmunesckoro ot 29.08.2023 roma Nel
PykoBonurens JleBener; T.I.

N.0O. 3amectutens gupekropa o YBP

brictponerosa T./I.

29.08.2023




