AOOKYMEHT NoarncAH 1

SNEKTPOHHOW NOAMNCLIO
VTBEPXJIEHO

PCILICHUEM ICAArOIHHECCKOTO CepTudmkar: 0080F50CBDICI2CEE7D83DIAF70912DAIB
ot 29.08.2020 rona IIPOTOKOJI Ne 1 Bnageneu: MNeHuyk Hukonain Bacunbesny

HpGIICGI[aTGJIB H.B. HquYK OencteuteneH: ¢ 12.07.2023 go 04.10.2024
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MYHUIIUTITAJIBHOE BIO/I’KETHOE OBIIIEOBPA3OBATEJIBHOE YUPEKJEHUE
CPEJTHSS OBIIEOBPA3OBATEJBHAS IIIKOJIA Ne 32
UMEHMU I'EPOSI COIIMAJIMCTUYECKOI'O TPYJIA U. H. TIEPEBEP3EBA
MYHUIIUITAJIBHOT O OBPA30OBAHUSI KAHEBCKOM PAVIOH

PABOYASA ITPOI'PAMMA

10 MaTeMaTHKE.

YpoBeHnb 00pa3zoBaHus (Kjlacc) OCHOBHOE CpeaHee o0lee oOpa3oBaHUe
10-11 kaaccsl.
KomngectBo wacos — 408 4.

VYuurens Ilapaconkas T.A.
[Iporpamma pa3paboTaHa Ha OCHOBE HPUMEPHOM IMporpaMMbl CpeAHEro oduiero odpa3oBaHMs IO MaTeMaTHKe, BKIIIOYEHHON B COJEp)KaTeNbHbIM pa3zen
MPUMEPHON OCHOBHOH 00pa3oBaTeNbHON MPOTrpaMMbl CpeAHero ooOmero o0pa3oBaHWs, BHECEHHBIX B PEeCTp 00pa3oBaTeIbHBIX MPOTPaMM, OJOOPEHHBIX
benepanbHBIM y4eOHO-METOAMUECKUM OOBEIMHEHHEM M0 001meMy oOpasoBaHuio (mpoTtokon otT 28 wuroHs 2016 1. No 2/16-3), aBTOpCKOW MpOrpamMmbl s
o0meobpazoBaTenbHbIX yupexaenuii KpacHogapckoro kpas: Anrebpa m Hadaima marematudeckoro aHanmm3a 10-11 kmaccer (aBTop - coctaButens E.A. CeMeHko
2018 r). Pabouas mporpaMMa cOCTaBJeHa Ha OCHOBE MPUMEPHON MPOrpaMMsbl cpeaHero odiiero odpasoBanus noa pen. bypmuctposoit T.A.. Maremaruka.-M.
[Ipoceemenue, 2018 r
1. «IIpumepnas mporpamma oO1eo0pa3oBaTeNbHbIX YUpexaeHHi. AnreOpa u Hayana ananmuza. 10-11 kimace», k yuebHomy komruiekcy st 10-11 kimaccoB
(aBropsr LII.A. Anumos, FO.M. Koasirun, M.B. TkadeBa u mp.) cocraButens T.A. Bypmuctposa — M: «IIpocsemenuey, 2018. — ¢. 5-19)
2. «lIporpamma obuieoOpazoBaTenbHbIX yupexkaeHuil. ['eomerpus 10-11 kiace, k yuebnomy kommiekcy st 10-11 kmaccos» (aBtopsl JI.C. AtanacsH, B.®.
byry3os, C.B. Kagomiies u ap., cocraButens T.A. Bypmucrposa — M: «IIpocsemenne», 2014r., — c. 27-33)
Jnist peasin3aluy MpOrpaMMHOTO COIEPKaHUS HCIIONIB3YeTCs CIEAYIOUINE YyYeOHUKU:
1. Amumos I A, Konsitua FO M u ap. AnreOpa u Havana aHanu3a ;. Y4ueonuk 1 10-11 k. o6mieodpazoBarensHbix yupexaenui/ M.: [Ipocsemenune, 2016.
2. Aranacsn JI.C., bByry3os B.®., Kagomnes C.b. u np. 'eomerpus, 10-11: Yuebuuk misa oOmeodpasoBarenbHbIx yupexaenuit/ — M.: [Ipocsemmenue, 2018



IInanupyemMble pe3yJbTaTbl 0OCBOEHHS Y4eOHOI0 MpeIMeTa.
Pabouas nporpamma yuebnoro npeamera «Matemarukal(Q - 11» obecrieunBaeT JOCTHKEHUE CIEAYIONUX PE3YIHTaTOB OCBOSHHS 00pa30BaTeIbHOM
IIPOrpaMMBbl CPEIHETO 001ero 00pa3oBaHMUs:
Jluunocmuule pezynvmantol’
1. JIuyHOCTHBIE pe3yJbTaThl B cepe OTHONIEHHI 00ydalomuXcs K cede, K CBOeMY 310POBbI0, K TO3HAHUIO Ce0sI:

- OpUEHTaLUs O0YYAIOIIUXCS HA PeaTN3aliio MO3UTHBHBIX KU3HEHHBIX IEPCIIEKTUB, MHULIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEAENIEHUI0, CHOCOOHOCTh CTAaBUTh LU U CTPOUTH KU3HEHHBIC TIAHBI;

- TOTOBHOCTb U CIIOCOOHOCTH 00eCneunTh ce0e U CBOUM OJIM3KUM JIOCTOMHYIO )KH3HB B IIPOIIECCE CAMOCTOSTEILHON, TBOPYECKON M OTBETCTBEHHOM
NeSITeNIbHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOUINXCS K OTCTAUBAHUIO JINYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHUS;

- TOTOBHOCTb U CITIOCOOHOCTH O0YUAIOLIUXCA K CAMOPa3BUTHIO M CAMOBOCIIUTAHUIO B COOTBETCTBUU C OOIIEUEIIOBEYECKUMU IICHHOCTSIMU U UJI€aIaMU
IPa)xTaHCKOTO OOIIECTBA,;

2. JIn4HOCTHBIE Pe3yJIbTAThI B c(pepe OTHOMIEHNH 00yYAKOIIMXCH € OKPY/KAIIUMH JIIOAbMU:

- HpaBCTBEHHOE CO3HAHUE U MTOBEJCHNE HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX LIEHHOCTE!, TOJIEPAaHTHOTO CO3HAHUS U TIOBEJICHUS B TIOJUKYJIBTYPHOM MHUPE,
TOTOBHOCTHU U CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHM JIFOAbMH, TOCTUTaTh B HEM B3aHMOIIOHMMAHUS, HAXOAUThH OOIIME eJH U COTPYAHUYATh JJIs UX
JOCTUKECHHUS;

- IPUHATHE TYMaHUCTUYECKHUX LIECHHOCTEH, 0CO3HAaHHOE, YBRXKUTEIBHOE U 100pOoXkKeIaTeIbHOe OTHOLIEHUE K IPYTOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO;

3. JInuHOCTHBIE pe3yJabTaThl B cepe OTHOLIEHUI 00yHAIOIIMXCS K OKPYKAKOLEeMYy MUPY, *KMBOIl IpUpo/e, Xy10:KeCTBEHHOH KyJabType:

- MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAUMMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY,
BJIa/ICHHE JOCTOBEPHOI MHpOpMAIMEeH 0 MepeaOBbIX JOCTUKEHUSIX U OTKPBITHIX MUPOBOM M OT€UECTBEHHOM HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00
YCTpONCTBE MUpPa U OOIIECTBA;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MIPOTSKEHUH BCEH KU3HU; CO3HATENIbHOE OTHOILIEHUE K HETPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCHEIIHONW MPOeCcCHOHaIbHOM 1 00IIeCTBEHHOM 1A TEIbHOCTH.

Memanpeomemnuvie pe3yibmamol .

1. PeryasiTUBHbIEe YHMBepcaabHble yueOHbIe AeiicTBUSA

BbinyCKHUK Hay4YuTCS:
- CaMOCTOSTENbHO ONPEAEIATh LENH, 3a]aBaTh IAPAMETPbl U KPUTEPHUH, IO KOTOPBIM MOXHO ONPEAEIUTD, YTO LIE€Ib TOCTUTHYTA;
OLIEHUBATh BO3MOKHBIE MOCJIEACTBUS JOCTHKEHHSI TIOCTABJICHHOM LIEIH B AEATEIBHOCTH, COOCTBEHHOMN )KM3HU U JKU3HU OKPYKAIOIIUX JIO/I€H, OCHOBBIBAACH Ha
COOOpaKEHHSIX ITUKUA U MOPAJIH;
- CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/1a4M B 00pPa30BaTEIbHON JNESITEIbHOCTH U )KU3HEHHBIX CUTYaALUX;
- OLICHUBATh PECYPChI, B TOM YHCJIE BpeMs U IpYrHe HeMaTepHaIbHbIE PECYPChl, HEOOXOAUMBIE AJIsl TOCTHKEHUS TOCTABICHHON 11eITH;
- BEIOUPATh MYTh JOCTUKEHUS eI, IJITAHUPOBATh PEIlIEHUE TOCTABICHHBIX 33/1a4, ONTUMU3UPYS MaTepHaIbHbIC U HEMAaTEePHUAIbHbIE 3aTPATHI;
- OpraHM30BBIBATH AP PEKTUBHBII MOMCK PECYPCOB, HEOOXOAUMBIX JJIs1 TOCTHUKEHUS TIOCTABICHHOH 1IETIH;



- COIOCTABJIATh MOJYUYEHHBIN pe3yJbTaT ACSTEIHHOCTU C TOCTABICHHOM 3apaHee 1eIbIO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIEe 1eHCTBUSA
BoinyCKHUK HAy4YuUTCS:
- UCKaTh U HaXOJUTh 000O0IIEHHbIE CIIOCOOBI PEIICHHUs 3a/1a4, B TOM YHUCJIe, OCYIIECTBIATh pa3BepHYThI HH(GOPMAIIMOHHBIN MOUCK U CTAaBUTh HAa €r0 OCHOBE
HOBBIC (YueOHBIC U MO3HABATENIBHBIC) 3/1a4H;
- KPUTUYECKU OLIEHUBATh U MHTEPIPETUPOBATH MH(OPMALIMIO C Pa3HBIX MO3UIIMNA, pacro3HaBaTh U PUKCUPOBATH IPOTUBOPEUHs B HHPOPMAIIHOHHBIX
HMCTOYHHKAX;
- HCIIOJIb30BATh Pa3INYHbIe MOJAEIBbHO-CXeMAaTHUECKUE CPEJICTBA /ISl IPECTaBICHUS CYIIECTBEHHBIX CBA3EH U OTHOLICHMIA, a TAK)Ke IPOTUBOPEUUH,
BBISIBJICHHBIX B HH(DOPMAIIMOHHBIX UCTOYHHKAX;
- HaXOJUTh ¥ MPUBOJAUTH KPUTHUECKHUE aPTyMEHTHI B OTHOIIICHUH JACUCTBUN U CYXKACHUN JPYroro; CHOKOMHO M pa3yMHO OTHOCUTHCS K KPUTHUECKUM
3aMEUYaHUsM B OTHOILIEHUU COOCTBEHHOTO CYKJIEHUS, paCCMaTPUBATh UX KaK Pecypc COOCTBEHHOI'O Pa3BUTHS;
- BBICTPAMBAaTh HHINBUAYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAHUYEHUSI CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPaHUYCHHUS,;
- MEHATH U yJIepP’)KUBATh Pa3Hble MO3UIUH B [I03HABATEIBHON JIEATENbHOCTH.
3. KomMmyHHKaTHBHbIE YHHBepPCAJbHbIEe yUeOHbIe AeiicTBUS
BbinyCKHUK HAY4YUTCS:
- OCYIIECTBIIATH JEIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAMU, TaK M CO B3pOCIBIMU (KaK BHYTpPH 00pa30BaTEIbHON OPraHU3alliY, TaK U 3a €€ MpeaeIamu),
oI0MpaTh MApTHEPOB JUIS JIETI0BOM KOMMYHUKAIIUU UCXOJS U3 COOOpaKeHUH pe3yJIbTaTUBHOCTH B3aUMO/JICHCTBHS, a HE JINYHBIX CUMITATU;
- IPU OCYIIECTBICHUH IPYNIOBON PabOTHI OBITh KaK PYKOBOAHUTENEM, TaK U YWICHOM KOMAaH/IbI B Pa3HBIX POJISX (TeHepaTop uiei, KpUTUK, UCTIOHUTEb,
BBICTYIAIOLIUH, 3KCEPT U T.1.);
- KOOPJIMHUPOBATH U BBIMOIHSITH PabOTy B YCIOBUSX PEAILHOTO, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
- pa3BepHYTO, JOTUYHO U TOYHO U3JIAraTh CBOK TOUYKY 3PEHHUSI C UCIIOJIB30BAaHUEM a/IeKBATHBIX (YCTHBIX U MUCbMEHHBIX) S3BIKOBBIX CPEJICTB;
- pacmo3HaBaTh KOH(PIUKTOTCHHBIE CUTYAIlMH U IPEIOTBPAIaTh KOH(DIUKTHI 10 UX aKTUBHOU (a3bl, BEICTpANBaTh JIEJIOBYIO U 00pa30BaTelbHYIO
KOMMYHHUKAITNIO, U30erast TMIHOCTHBIX OLIEHOYHBIX CYXKICHUH.



Ilpeomemnmnnie pezynomamoi:

Auredpa.

JlelicTBUTEJbHbIC YHCJIA.

Boinycknuk naywumes:

- BBIIOJIHATh apu(MeTHYECKHEe JeHCTBUS, cOUeTast yCTHbIE U MMCbMEHHbIE IPUEMBbI, IPUMEHEHHUE BBIYMCIUTEIbHBIX YCTPOICTB;
- HAXOAWUTb 3HAYEHUs KOPHS HATypaJIbHOM CTEIIEHH, M0JIb30BaThCs OLICHKOM W MPUKUAKON MPU IPAKTUYECKUX PacyeTax;
-IIPUMEHATD IIOHATHUSA, CBA3aHHBIC C JEIMMOCTBIO LENBIX YHCEI, IIPU PELICHUN MAaTEMaTUYECKUX 3a/1aY;

- HAXO/IUTh KOPHU MHOT'OYIEHOB C OJJHOM MEPEMEHHON, PACKIIaAbIBaTh MHOTOYJICHBI HA MHOKUTEIIN;

- IPOBOJIUTH NPe0Opa30BaHUs YUCIOBBIX U OYKBEHHBIX BbIPAKEHHH, BKIIIOYAIOIIUX CTETIEHH, paluKabl;

- BBIYMCIISITh 3HAYEHUSI YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUI, OCYIIECTBIISASI HEOOXOAUMBbIE MOACTAHOBKU U IPE0Opa30BaHUsI.
Buinycknuk nonyuum 603mM03cHOCHb HAYHUMBCA:

- IPUMEHSATh METOJI MATEMAaTUYECKOW NHIYKIIUH JUIsl IPOBEICHUS PACCyKICHUN U JOKA3aTeJIbCTB U IIPU PEIICHNUH 3a7a4;

- IOHUMATh N'€OMETPUUECKYI0 HHTEPIPETALUIO HATYPAJIbHBIX, LENIbIX, PALlUOHAIBHBIX, JEUCTBUTEIIBHBIX YHCEIL.

Yucaosble QYHKIINH.

Buinycknuk naywumcsa:

- BJAJETh MOHATHSMH: 3aBHCHMOCTh BEIIMYMH, (QYHKIHUS, apryMEHT W 3HaueHUe (DYyHKIMH, O00JIACTh ONPENCICHUS M MHOXXECTBO 3HAYCHHWH (YHKIHH, TpaduK
3aBUCUMOCTH, Tpapuk (yHKIMH, HYIU (QYHKIHHM, TPOMEXKYTKHM 3HAKOMOCTOSHCTBA, BO3PACTaHHWE HA YHCIOBOM IIPOMEXYTKe, YObIBaHHME Ha YHCIOBOM
MIPOMEXYTKe, HauOOJIbIlIee M HaUMEHbIIIee 3HaUeHNe (PYHKIIMM Ha YHCIOBOM MPOMEXYTKE, IMeproandeckas (GpyHKIHs, Mepro/, YeTHas ¥ HedeTHas (QyHKINH; U
YMETh MPUMEHSTh 3T HOHATHS MIPH PELICHUHU 337ay;

- OTIpe/IEISITh 3HAYCHNE (PYHKIIMH 110 3HAUYSHHUIO apTyMEHTa MPH Pa3IMYHbIX CrIoco0ax 3afanns QyHKIIHH;

- CTpOUTH IpaUKHU M3YUYECHHBIX (DYHKIMH, BBIMOIHATH MpeoOpa3oBaHUs IpaMKOB; ONMUCHIBATH MO TpaduKy U Mo ¢GopMmyse MOBEACHUE U CBOMCTBA (pyHKIUI;
HaxOoJIUTh 1O TpaduKy PyHKIIMK HAanOOJIbIIIee U HAUMEHBIIIEe 3HAUCHNS,

Boinycknuk nonyuum 603M03HCHOCHIb HAYUUMbBCA:

- HAy4YUTCs ONUCHIBATH C MOMOIIBIO (DYHKIMH pa3InyHbIe peaIbHbIC 3aBUCUMOCTH MEKAY BEIMYMHAMH U UHTEPIPETUPOBATh UX TpapUKH;

- U3BJIEKaTh MH(OPMAIIHIO, TPEICTABICHHYIO B Ta0JIMIaX, HA JHarpaMmax, rpadukax.

YpaBHenus u HepaBeHcTBAa. CHCTEMBI YPABHEHN H HEPABEHCTB.

Buinycknuk naywumca:
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- cBOOOJHO ONEPUPOBATH MOHSTHUSIMH: ypaBHEHUE, HEPABEHCTBO, PABHOCUJIBLHBIC YPABHCHHSI W HEPABEHCTBA, YpaBHEHUE, SBISIONICECS CIEICTBUEM APYTrOro
ypaBHEHHUSI, ypaBHEHUsI, paBHOCHJIbHBIE HA MHOXKECTBE, PABHOCHJIbHBIE MPEe00pa30BaHusl YpaBHEHHIA;

- pemarh parMoHaIbHbIC, UPPAIMOHAILHBIC, TOKA3aTeIbHBIC, TPUTOHOMETPUICCKUE U JIOTAPU(PMUICCKUE YPABHEHUS, X CUCTEMBI, B TOM YHCIIE HEKOTOPHIC BUIBI
ypaBHEeHUM 3 u 4 cTeneHew;

- pemaTh ypaBHEHUS, TPOCTEHINNE CUCTEMBI YPAaBHEHUH, UCIIOB3Ys CBOMCTBA (YHKIIUH U MX TpadUKOB; UCIOIB30BATh IS IPUOIMKCHHOTO PEIICHUS YPaBHEHUN
Y HEPaBEHCTB rpaduyecKuil METO/I.

Boinycknuk nonyuyum 603M0MHCHOCHb HAYUUMBCA

- cBOOOJIHO OMpeEeNaTh TUIl M BBIOMPATh METOJ PELICHUS MOKa3aTeIbHBIX U Jorapu(pMHUUECKUX ypaBHEHUH U HEPABEHCTB HPPALMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB, TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB, UX CUCTEM;

- peliaTh OCHOBHBIE TUIIBI YPABHEHUN U HEPABEHCTB C MMapaMeTpaMHu.

MHOTro4/1eHbI.

Buinycknuk nayuumcs:

- BBINIOJIHATH apU(PMETUUECKUE Ollepalliy HaJl MHOTOWIEHAMU;

- HCIIOJIB30BaTh TeopeMy be3y IpH 1eJ1eHMH MHOTOYJIEHOB;

- HaXOJUTh KOPHU MHOTOUYJIEHOB C OJJHOW NEPEMEHHOM, pacKyaibIBaTh MHOI'OWIEHBI HA MHOYKUTEH.
BoinycKHUK noayuum 603M0M4CHOCHIb HAYUUMbBCA:

- BBINIOJIHATH apU(PMETUUYECKUE ONlepallMy HaJl MHOTOWIEHAMHU OT HECKOJIbKMX MEPEMEHHBIX;

- BBIICIISATE CAMMETPUYECKNE MHOTOWIEHBI, OAHOPOJHBIE MHOTOUWIEHBI, PEIIATh YPABHEHHUS BBICIIUX CTEIICHEH.

Crenenu ¥ kopau. CteneHunie GyHKINMH.

Buinycknuk naywumcs:

- BJIAJIETh MOHATHEM CTeNleHHast QYHKIHS; CTPOUTD €€ rpaduK U yMETh IPUMEHSATh CBOMCTBA CTETIEHHOW (DYHKIIMU TP PEIICHUH 3a/1a4;
- pasmiaath GyHKIMHK y = "VX, HX CBOICTBA U rpaduKL;

- OIIEPUPOBATH CTENEHBIO C IEHCTBUTENBHBIM MOKA3aTENIEM.

IHoka3saTeabHad W Jorapupmuyeckas GQyHKINHU.

Bueinycknuk naywumca:

- BJIaJIeTh MOHATUAMU T0OKa3aTesbHas U Jorapupmuueckas GyHKLUNU; CTPOUTh UX rpa)uKU U YMETh IPUMEHATh CBOMCTBA ()YHKIMI NPU pEIIEHUH 33/1a4.
Boinycknuk nonyuum 603M03CHOCHb HAYHUMbBCA:

- BBINOJIHATh IIpeo0pa30BaHusl KOMOMHUPOBAHHBIX JOrApU(PMHUUECKUX U MOKA3aTEIbHBIX BBIPAXKEHUN;

- BBIYHCIISATH HAaNOOJIbIIIee M HAUMEHbBIIIee 3HAaUeHUE TIOKa3aTeIbHON 1 TorapuMuIecKoil (yHKITHA.



Tpuronomerpnueckue GVHKINH.

Buinycknuk nayuumes:

- BJIAJICTh MOHATHAMHU TPUTOHOMETPUYECKHE (PYHKINHU; CTPOUTH UX IPa(UKU U YMETh IPUMEHATH CBOICTBAa TPUTOHOMETPHUYECKUX (DYHKIUHN MPU PEIICHUH 3a/1a4.
- HAyYUTbCS BBIBOAUTH U IPUMEHATH (POPMYJIbI IOJIOBUHHOTO YIJIa.

- BBITIOJIHATH NPe00pa30BaHMs CyMMbI TPHTOHOMETPHUECKUX (DYHKIMI B IPOU3BEICHUE U TIPOU3BEICHUS B CyMMY.

Buvinycknuk noyuum 603M0MCHOCHb HAYUUMbCA:

- BBIpa)KaTh TPUTOHOMETPUYECKUE (PYHKIMH YePE3 TAHTEHC ITOJIOBUHHOTO apIyMEHTa;

- peliaTh IPOCTEUIINE TPUTOHOMETPUUECKUE HEPABEHCTBA.

- OIIEPUPOBATh MOHATUAMU APKCUHYC, ApPKKOCUHYC, APKTAHI€HC YUCIIA.

TpUroHoOMeTpHYECKHE YPABHEHHSI.

Buvinycknuk naywumca:

- p€uiaTb TPUTOHOMETPUYICCKHUEC YPAaBHCHUSA PA3JIMUHBIMU MCTOJaMU.

Buinycknuk nonyuum 603mM03cHOCHb HAYHUMbBCA

- onepupoBaTh (popMyIamMu ISl pEIICHUs CIOXKHBIX TPUTOHOMETPUUYECKUX YPaBHEHUH.

IIpeoOpa3oBaHusg TPUTOHOMETPUUYECKUX BLIPAKEHUIA.

Boinycknuk nayuumes:

- IPUMEHSATH MIOHATHUS CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC ITPOU3BOJIBHOIO YIJIA; BBIYUCIATH CUHYC, KOCUHYC, TAHTE€HC U KOTAHT'€HC YUCIIa;

- I0Ka3bIBaTh OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA;

- UCTOJIB30BaTh ()OPMYJIBI IPUBEICHUS; CHHYCA, KOCHHYCa M TAHT'€HCA CyMMBbI M Pa3HOCTH JIBYX YIJIOB; CHHYCA M KOCHHYCa JBOMHOTO yTia MpH Mpeodpa3oBaHUAX
MPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAXKEHUM.

Boinycknuk nonyuum 603mM03CHOCHb HAYHUMbBCA:

- IpeoOpa30BbIBATh TPUTOHOMETPUUECKUE BBIPAXKEHUS PA3IUYHON CII0KHOCTH.

KoMniekcHbIe YHcJIa.

Boinycknuk naywumes:
- BBINIOJIHSATH JEHUCTBUSI C KOMIUIEKCHBIMHM YHCIIAMH, TOJIb30BAThCS T'€OMETPUUECKON MHTEpPHpETalMel KOMIUIEKCHBIX YUCEN, B MPOCTEHIINX CilydyasX HaXOOdUTh
KOMIUIEKCHbIE KOPHU YPaBHEHUH C IeHCTBUTENBHBIMU KO3 PHUIIEHTaMU.



Bovinycknuk noayuum 603mMoMuCHOCMb HAYUUMBCA:
- pelllaTh YpaBHEHUSI U HEPABEHCTBA C KOMIUIEKCHBIMU KOPHSAMH
MaremMaTnyecKnid aHAJIN3.

IIpousBoanas.

Buvinycknuk nayuumca:
- HaXO/IUTh CyMMY OECKOHEUHO yObIBaOIIEH reoMeTpU4ecKOil Mporpeccuu; BiaaeTh MOHITUAMU: IPOU3BOAHASA (PYHKIIMU B TOUKE, IPOM3BOIHAS (PYyHKIINU;
- BBIYUCIIATH TIPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKIIMH, TPUMEHSS PaBUJIa BBIYMCICHHUS TPOU3BOIHBIX, UCTIONB3Ys CIIPABOYHBIC MaTEPHAIbI;
- UCClIeI0BaTh (PYHKLUHU U CTPOUTH MX TPaQUKH ¢ IOMOIIBIO IPOU3BOIHOM;
- pemarh 3aa4y ¢ IPUMEHEHUEM YpaBHEHUS KacaTelIbHOM K rpaduKy (pYyHKIMHY;
- pelarh 3aJa4u Ha HaX0XKJIeHHE HauOOJIbIIEro 1 HAMMEHbIIET0 3HaUYeHNUs (YHKIIMU Ha OTpPE3Ke.
Boinycknuk nonyuum 603M03#CHOCHIb HAYUUMbCA:
- IPUMEHSATH PEILIEHUs] TEOMETPUUECKUX, (PU3NYECKUX, SKOHOMUYECKUX U APYTUX IMPUKIAJHBIX 3a/1a4, B TOM YHUCIIE 33/1a4 Ha HauOOJIbIINe U HAaUMEHbILINE
3HA4YEHM C IPUMEHEHHMEM anapara MaTeMaTHIeCKOro aHaJIn3a

IlepBooOpa3Hasi M MHTErPaJl.

Buinycknuk naywumesa:

- Beruncnare miomanu Guryp Ha KOOpJAUHATHON TNIOCKOCTH C TPUMEHEHHEM OTNpeAeEHHOT0 HHTErpaa.
Boinycknuk nonyuyum 603M03CHOCHIL HAYUUMbBCA:

- OBJIaJIETh OCHOBHBIMH CBeJIeHUSIMU 00 uHTerpane HproTona-JleiiOHuIa 1 €ro IPUMEHEHUSIX.

BeposiTHOCTB M CTATHCTHKA.

KoMOMHATOPHKA M BEPOATHOCTD.

Buvinycknuk naywumcsa:

- BJIAZACTh MOHATUAMHU pPa3MCIICHUEC, ICPECTAHOBKA, COUCTAHNUEC U YMETh UX ITPUMCHATH TP PCIICHUN 3a/1a4,

- UMETH IMpEJICTaBIeHHE 00 OCHOBAX TEOPUH BepoATHOCTEH (BKII0Yast (hOpMyJIbl OJTHOM BeposaTHOCTH U (hopMyiisl baiieca);

- IMETb MPEJICTABICHHUE O CITy4ailHOW BeIMUYHMHE (€€ XapaKTEePUCTUKH, UX BBIYMCICHHUE B IUCKPETHOM CIIydae).

Bbll’lyCKHuK noayuum 603MOMHCHOCMb HAyUYUmMbCa: - IPUMCHATh MATCMATHUYCCKUC MCTOABI TPHU PCIICHUU COACPIKATCIIbHBIX 3a/1a4.

DJ1eMeHTbI TEOPHHU BEPOSATHOCTEH M MATEMATHYECKOH CTATHCTHKM.

Buinycknuk naywumca:
- MOJICJIUPOBATh pealIbHbIE CUTyallUH Ha A3bIKE TEOPUU BEPOSITHOCTEH M CTATUCTUKH, BBIYUCIIATE B IPOCTEHIINX CIIydasiX BEPOATHOCTH COOBITHH;



- pemarhb MpocTenre KOMOMHATOPHBIE 33Ja4l METOJIOM Iepedopa, a TAK)Ke C UCTI0IH30BAHNEM M3BECTHBIX (pOpMyI1, TpeyroiabHuKa [lackans;

- BBIUMCIIATE K03 punmenTsl 6uHoma HeroToHa 1o hopMmyiie U ¢ MCIob30BaHUEM TpeyroiabHuka [lackans.

Buinycknuk nonyuum 603M0M#CHOCHb HAYUUMBCA:

- aHAJIM3UPOBATh pealIbHbIC YNCIIOBBIE JaHHbIE, HH()OPMAIMIO CTATUCTUYECKOTO XapaKkTepa;

-OCYUIECTBIISITh IPAKTUYECKHE PACUYETHI 110 (popMyIiam;

- IIOJIB30BAThCS OLIEHKOM U MMPUKUIKON ITPHU NPAKTUYECKUX pacueTax,

- OBJIaZICTh OCHOBHBIMH MOHATUSAMU Teopuu rpados (rpad, BepimrHa, pedpo, CTeneHb BEPIIUHBL, IyTh B rpad)e) U YMETh NPUMEHATh UX MPHU PEIICHUH 33/1a4.

I'eomerpus

AKCHOMBI T€OMETPUM M MX CJIeICTBHSI.

Buvinycknuk nayuumcsa:

- TIOHMMaTh AaKCHOMAaTHYECKHH Croco0e MOCTPOEHUs TeOMETPHH, pa3udaTh OCHOBHBbIE (PUTYypbl B IMPOCTPAHCTBE, CIOCOOBI MX O0O3HAYEHUs, MPUMEHSIThH
(bOpMyIIMPOBKU aKCUOM CTEPEOMETPUHU UX JUISl PEIICHUs TPOCTEHIINX 3a1ay;

- COOTHOCHTD IIJIOCKHE TeOMeTpruiecKre GUrypsl U TpeXMEpHbIe 00BEKTHI C UX OMHCAHUSAMHU, YepTeKaMH, H300paKEHUSIMU;

- pa3nauyaTth U aHAJM3UPOBATh B3aUMHOE PACIIONIOKEHHE UTYD;

- n300pakaTh reoMeTpudeckue GUryphl U Tela, BBIMOIHATh YEPTEX M0 YCIOBHIO 3a/1aUH.

Buvinycknuk noiyuum 603M0MCHOCHb HAYUUMbBCA:

- HCIIOJIB30BAaTh aKCHOMBI U CJIECTBUS U3 HUX IIPU PELICHUH 3a7a4d JOIMYECKOTr0 XapaKTepa;

- 1300pakaTh TOUYKH, MPSMBIE U IJIOCKOCTH HA MPOEKIIMOHHOM YepTeXke MPHU Pa3InYHOM UX B3aUMHOM PACIIOJIOKEHUH B IPOCTPAHCTBE.

THapajaieJbLHOCTh NPAMBIX M IJIOCKOCTEH.

Boinycknuk nayuumes:

- pacno3HaBaTb HAa 4YEPTEKaX M MOJEISAX IEPECEKAIOIIMECs, IapajulelbHbIE IMpPsMbIE, IEPECEKAIOIINUE IIIOCKOCTh M IapajulebHbIE €H; IapajulejbHble U
MIEPECEKAIOIINECS IIIOCKOCTH;

- pemaTb reoMeTpHYecKre 3a/1a41, ONMpasch Ha U3y4YEeHHbIE CBOWCTBA IJIAHUMETPUUYECKUX U CTEPEOMETPUUECKUX (PUTYp M OTHOIIECHUH MEXy HUMU, IPUMEHSS
anreOpanvecKuil ¥ reoMeTpUUECKU anmnapar;

- IPOBOAMTH JOKA3aTEIbHBIE PACCYKICHHUS IIPU PEILICHUH 3a7a4, JOKa3bIBaTh OCHOBHBIE TEOPEMBI KypCa;

- BBIUUCIIATD JINHEIHBIE 3JIEMEHTHI U YTIJIbl B IPOCTPAHCTBEHHBIX KOH(PUTYpALIUX.

Boinycknuk nonyuum 603mM03CHOCHb HAYUUMbBCA:

- HayuuTcs n300pakaTh MPOCTPAHCTBEHHBIE (PUTYpPhI HA TNIOCKOCTH B MApajlIeIbHON MPOSKIUH.

IlepneHIUKYIAPHOCTL NPSAMBIX H IIIOCKOCTEH.

Boinycknuk naywumesn:



- OIIMCHIBATh B3aUMHOE PACIIOJI0KEHHE NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE, ApIYMEHTUPYS CBOU CYKICHUS;

- pelmars 3aJa4y Ha NePIEeHIUKYJIIPHOCTD MIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE, IPUMEHATh CBOWCTBA NIEPIICHIUKYIIAPHBIX MPAMBIX U IUIOCKOCTEH.
Boinycknuk nonyuum 603mM03CHOCHb HAYHUMbCA:

- IO3HAKOMUTCSI C IOHATHEM LIEHTPAJIILHOTO IPOSKTUPOBAHUS U HAYUUTCSI H300pakaTh MPOCTPAHCTBEHHbIE (PUTYPBHI HA IUIOCKOCTHU B LIEHTPAIbHOMN MPOEKIUH.

MuororpanHukH.

Buvinycknuk nayuumca:

- CTPOUTH Pa3BEPTKY;

- IPUMCHATH NOHATUC MHOT'OI'PAHHBIC YTJIbI;

- pelarh 3aJa4y ¢ BBITYKJIBIMH MHOIOIPaHHUKAMHU, TEOPEMON DUIIepa;

- IPUMCHATH IOHATUSA: YCCUCHHAA TMpaMuaa, HAKJIOHHAaA IIpUu3Ma,

- BUJETb CUMMETpPHUM B Npu3Me M nupamuie. [IpuMeHuTh 3HaHUS O CUMMETPUM B IPOCTPAHCTBE (LIEHTpajbHAas, OCEBas, 3€pKajibHas), IPUBOAUTH MPUMEPHI
CUMMETPHUH B OKPY’KAIOIIEM MUPE;

- pelaTh CTepeoOMeTpUYECKHE 3aJaul Ha HaX0XKJICHUE T€OMETPUUYECKUX BEIMYHMH (JJIMH, YTIIOB, IUI0IIaJel, 00bEMOB); HCIOIb30BATH IIPU PEIICH U
ITAaHUMETPHUICCKUC q)aKTI)I u METOBI.

Buinycknuk nonyuum 603mM03cHOCHb HAYHUMBCA:

- BJIAACTh MOHATUAMU HCHTPAJIBHOC U MAPAJUICIIbHOC IIPOCKTUPOBAHUEC U ITPUMCHATH UX IIPU IMOCTPOCHUN CEeUeHUM MHOTI'OI'PpaHHUKOB METOAOM HpOGKHHfI;
- CTPOUTH CEYECHHSI MHOTOI'PAaHHUKOB; MOAEINPOBATH MHOTOIPAHHUKHU.

Inanuap, KOHyc, miap.

Buinycknuk naywumcsa:

- UIMETh NPEJICTABIICHNE O Pa3BEPTKE HUIMHIPA U KOHYCA;

- BJIQJIETh MOHATUAMMU IUIOIIAb IOBEPXHOCTH LIMIMH/IPA U KOHYCAa YMETh IPUMEHSATh UX IIPU PEILICHUU 3a7ad.

Buvinycknuk nosiyuum 603M0HCHOCHb HAYUUMbBCA:

- HAY4YUTCSl MOJEIMPOBATh PEAbHBIE CUTYyallMd Ha SI3bIKE N€OMETPUH, MCCIENOBATh MOCTPOEHHBIE MOJEIH C HMCIOJIb30BAHUEM TI'€OMETPUUYECKUX NOHATUH U
TEeOpeM, arnmapara aiareopsr;

- pemarh NPaKTUYECKHUE 3a/1a4M, CBA3aHHbIE C HAXOKJIEHUEM F€OMETPUUECKUX BEITHUHNH.

O0bembl TeL.

Bueinycknuk naywumca:

- BJIAJIETh MOHATUAMU 00bEM, 00bEMbI MHOIOI'PAaHHUKOB, 00BEMBI TE€JI BPALLICHHSI U IPUMEHSTh UX IIPU PELICHUH 3a/1a4.
Boinycknuk nonyuum 603mM03#CHOCHMb HAYHUMbBCA:

- IPUMEHSATH NIPH pelIeHUH 3aa4d GopMybl 00beMa 1apa 1 €ro 4acTei.
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BeKTOPBI U KOOPAMHATHI B IIPOCTPAHCTBE

BekTOopbl B IPOCTPAHCTBE.

Buvinycknuk nayuumca:

- KCTIOJIb30BATh U3BECTHBIC U3 Kypca INIAHUMETPHUU CBEICHUS O BEKTOPAX M JCHCTBUSAX HaJl HUMH, BBIIIOJHATh CIIOKEHHE, BBIYUTAHUE, YMHOXKEHUE BEKTOPA Ha
YHCIIO;

- OIIpCACIIATb KOOPAUHATBI TOYKH,; IPOBOJAUTH OIICpALIMN HAJl BEKTOPAMH, BBIYUCIIATH JJIMHY U KOOPAWHATBI BEKTOPA, YIoJl MCKAY BEKTOpAMHU.
Bbmycmtux noJiyuum 603MOINCHOCHb HAYHUUMDbCA?

- peliaTh 3aaa4r Ha Pa3JI0KCHHUC BCKTOPA 10 TPEM HCKOMIIIIAHAPHBIM BECKTOPAM;

- p€umiaTtb rCOMETPUICCKUC 3a1a4Y MCTOAOM KOOpAUHAT.

MeToa KOOPAUHAT B IPOCTPAHCTBE.

Buinycknuk nayuumcs:

- OTIPEEIATh KOOPAUHATHI TOUKH; IPOBOIUTH ONEpallMy Ha/l BEKTOPAMHM, BBIYUCIATH JUIMHY U KOOPJIMHATHI BEKTOPA, YTOJI MEX/y BEKTOpaMH;
- HCII0JIb30BaTh (POPMYITY PACCTOSIHUS OT TOUYKHU J0 IIOCKOCTH;

- IPUMEHSATH NOHATHE KOMIUIAaHAPHbIE BEKTOPHI;

- packiaabIBaTh BEKTOP IO TPEM HEKOMILJIaHAPHBIM BEKTOPaM.

Boinycknuk nonyuum 603M03#CHOCHIb HAYUUMbBCA:

- pelaTh reoMeTpUYeCcKre 3aJja4d METOIOM KOOPIMHAT.

Conep:xanue y4yeOHOro npeamera.

Auareopa.
Conep:xkanue kypca B 10 kiacce

HeiictBuTenbHble yncia (129)

Harypanbnslie u nensie yncna. [IpusHaku nenumoctu. PanrionanbHble, UppallMOHABHEIE U JeHCTBUTENbHBIC Yricia. CBOCTBa apuMETHIECKHIX OTepaIuit
HaJ[ ICUCTBUTENBHBIMH unciaamMu. YuciaoBas (elicTBUTENbHAS ) psMasi. Moayib IeHCTBUTEILHOTO YKciia. MeTo1 MaTeMaTHieCKOM MHTYKITHH.

Tpuronomerpuuyeckue Bbipaskenus ( 22 4)

[ToHsiTHE YMCIOBOM OKPY>KHOCTH. ParinaHHOE N3MEPEHUE YTIIOB.
Onpez[eneHHe CHHYCa, KOCUHYC4, TAHT'CHCA, KOTAHTCHCA JIIOGOFO HCfICTBHTGJIBHOFO quciia, CBA3b 3TUX onpeneneHHﬁ C OIMPCACICHUSAMU
TPUTOHOMETPHUECKUX (YHKIIHH, BBEIEHHBIX B Kypce IUIaHUMETPHH.
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CooTHOLIEHUS MEXKIY TPUTOHOMETPUIECKUMHU (PYHKIMSIMHU OJHOTO M TOTO K€ apryMeHTa (yriia, yucia). 3Haki TPUTOHOMETPUIECKUX (QYHKUIUH B
3aBUCUMOCTH OT PacIIOJIOKEHHs TOUKH, H300paXaroleil YMCI0 Ha YUCIIOBON OKPYKHOCTH.

@opMyIIbl IPUBEJICHNUS, BBIBO, UX IPUMEHEHUE.

DopMyJibl c10kKEHUs (KOCUHYC M CUHYC CYMMBI M pa3HOCTH JIBYX YIJIOB), UX IPUMEHEHHUE.

@opMyJIbl JBOMHBIX U ITOJIOBUHHBIX YIJIOB.

®opmyiibl Ipeodpa3zoBaHus CYMMBbl TPUTOHOMETPUYECKUX (DYHKLUH B IPOU3BECHUE U IPOU3BEJCHUS B CYMMY.

[Ipeo6pa3oBanue BbIpaxxeHUs Asin X + Bcos X sy C Sin ( X+ t).

[IpumMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKHX (OPMYIT K TPEOOPa30BAHUIO BBIPAKEHUIH.

Tpuronomerpunyeckne pyHkuuu u ux rpaguxku (16 4.)

OyHKLMS, onpeeseHue, CiocoObl 3a1anus, cBoiicTBa ¢pyHkuuid. O01mas cxema uccieqoBanus GyHKUUHU (00JacTh ONpeesIeHUs, MHOKECTBO 3HAUCHHUH,
HYJH (YHKIIH, Y€THOCTh M HEYETHOCTh, BO3pAaCcTaHHE U YOBIBaHHUE, IKCTPEMYMBI, HAUOOJIBIINE U HANMEHBIINE 3HAYCHUS, 02PAHUYEHHOCHb, TTPOMEKYTKH
3HAKOIOCTOSIHCTBA).

CaoiictBa 1 rpaduky pyHkuuid Y = sin X, Yy=C0SX, VY= tg X, Y= Ctg X. IleproIMUHOCTE, OCHOBHOM MEPHO/I.

[IpeobpazoBanus rpad@uKoB: MapaJIeIbHBIN MEPEHOC, CAMMETPHS OTHOCUTEIBHO OCEeH KOOPAUHAT U OTHOCUTEILHO Havajla KOOPAUHAT, PAaCTsKEHUE U
ckatue BJOJNb ocel koopauHar. MccnenoBanue TPUTOHOMETPHUECKUX (GYHKIIMHM U TOCTPOCHUE UX TPpaUKOB.

Tpuronomerpuyeckue ypaBHeHus (HepaBeHcrTa) (18 u)
OO6paTHble TPUrOHOMETpHUUYECKHE QYHKIIUH.

dopmyIisl pelieHuii mpocTeiimmx Tpuronomerpudeckux ypasuenuit SIN X =a, COS X = a, tg X = a. Peuienune npocTeiumx TPUrOHOMETPHIECKUX

ypaBHeHUN. Pemenne npocTelmmx TPUroHOMETPUYECKUX HEPABEHCTB.
Penienne TpUroHOMETpUUECKUX ypaBHEHUH (YpaBHEHUS, CBOAALIMECS K TPOCTEHIIINM 3aMEHON HEU3BECTHOTO, IPUMEHEHUE OCHOBHBIX
TPUTOHOMETPUUECKUX (POPMYJI JJIsl pEeLICHUS] YpaBHEHU, OTHOPOHbIE YPaBHEHUS).

Kommniexcubie yncia (84)

KommuiekcHble uncna B anreOpanueckoil popme 1 apupmMeTHIecKre onepanuy Hajl HUMU.

Tpuronomerpuyeckas opma 3anucu KOMIIJIEKCHOTO YUCIIa.

Pemienune kBasipaTHbIX YpaBHEHUH C OTPULIATEIBHBIM JUCKPUMUHAHTOM U KOMIUIEKCHBIMHM KO QHUIIMEHTaMH.
Bo3BeneHne KOMIIEKCHOTO YKCIIa B CTENEHb. M3BIeueHne KBapaTHOro U KyOH4ecKOro KOpHs U3 KOMIIEKCHOTO YHCIIa.

Crenennas pynknus (174)

CreneHs ¢ HATYpaIbHBIM U LIETBIM Moka3areneM. CBoWCTBa cTeneHei. ApudmeTndaeckuii KOpeHb HaTypaabHOU cTeneHu. CBolicTBa KopHel. CTeneHb ¢
pauroHanbHBIM Moka3arenem. CBolcTBa creneneid. [loHsaTue crenenu ¢ uppaloHaIbHBIM TOKA3aTeIeM.

Crenennas (GyHKIHsI, €€ CBOWCTBA U TpaduK.



PaBHOCWIBHBIEC ypaBHEHUS U HEPABEHCTBA. MppalOHaIbHbIE YPaBHEHHS.

IToxa3arenbHas pynkuus (114)
[ToxazarenbHast pyHKIMS, €€ CBOWCTBA U TpaduK.
[TokazarenbHbie ypaBHeHuUs (ripocteiiiue). [TokazarenbHble HepaBeHCTBa (IPOCTEHUILINE).

Jlorapugmnueckas pynkuusa(144)

Onpenenenue norapudma yncna. Croiictsa orapudmos. JlecaTudnble U HaTypabHbIE JOrapUPMBbI.

[Tonsarue 06 obparHoii pyHKIIH. OOIACTh ONpeeNeHus] 1 MHOKECTBO 3HaUeHHUH oOpaTtHoi QyHKImH. ['paduk oOpaTHOH QyHKIIUH.
Jlorapudmuueckas GyHKIIUSA, €€ CBOWCTBA U rpaduK.

Jlorapugmuueckue ypaBHeHus (npocreiinme). Jlorapudmuueckue HepaBeHCTBa (IIPOCTEUIIIHE).

KomOunaTopuka u BeposiTHOCTb(74)

DopmyIibl YKciia MepecTaHOBOK, COUYeTaHmid, pasMenieHuil. [IpaBuino ymHoxeHus. Perenne koMOMHATOPHBIX 3a/1a4.
®opmyna 6unoma Herotona. CBolicTBa OMHOMUANBHBIX KO3 duuuenToB. Tpeyronbauk [lackans.

Crnyuaiinble cOOBITHS U BEPOSATHOCTH.

Hrorosoe mopropenne Kypca ajaredpbl 1 Ha4aua anaan3sa 10 kiaacca. (114)

[Ipeo6pa3oBanue paMOHANbHBIX, CTEIEHHBIX, HPPALMOHATIBHBIX U JIOTapU(PMHUUECKUX BBIPAKEHUH.
[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAYKEHUH.

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM.

Pemenue nppanoHalbHBIX ypaBHEHUH.

Pemenne nokasarenpHbIX U JOrapuMUUECKUX YpaBHEHHUH (ITPOCTEHIIINX ).

Penienne nmokaszaresbHBIX U JOrapupMHUUECKUX HEPABEHCTB (IPOCTEHININX).

Conep:xanue kypca B 11 kiacce.

MmuorouieHbi(104 )
MHorouieHsl OT OJHON NEPEMEHHON. [[enTMMOCTh MHOTOUYJIEHOB. [[efeHre MHOTOWIEHOB ¢ OCTaTKOM. MHOTOUJIEHBI OT HECKOJIBKUX NIEPEMEHHBIX.
PanmonansHbIe KOPHH MHOTOWIEHOB C IEIBIMU KOd(ppuimeHTaMu. Y paBHEHHUS BBICIITUX CTETICHEH. Perenne nenbix anre0pandeckux ypaBHEHH.

YpaBHeHusi, HepaBeHCTBA, cUcTeMbI( 234)

CBoiicTBa CTETIEHU C HATYPAJIbHBIM, LIEJbIM U PAllMOHATBHBIM MoKa3aTeneM. [IpeoOpa3oBanue CTENEHHBIX U UPPALIMOHAIBHBIX BHIPAKECHUH.
CgoiictBa sorapudmos. [IpeodbpazoBanue norapuMUIECKUX BHIPAKCHHM.

Pemenne nmokaszarenbHBIX U JOrapupMHUECKUX ypaBHEHUH. Penienne nokasarenbHbIX U Jorapu(pMHUUECKUX HEPABEHCTB.

CucTtembl TUHEHHBIX YpaBHEHUN U HEpaBeHCTB. [ paduueckuii METOI PEIICHUS CUCTEM.

CucreMsbl KBaIpaTHBIX YPaBHEHUI 1 HEPABEHCTB.

CucreMbl NTOKa3aTeNIbHBIX YPAaBHEHUN U HEPABEHCTB.
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Cuctemsl orapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB.

CMemaHHbIe CUCTEMBI M COBOKYITHOCTH YPaBHEHHUI OT OJHOU U ABYX NepeMeHHbIX. CMEIIaHHbIE CUCTEMBI U COBOKYITHOCTH HEPABEHCTB OT OAHOM U ABYX
IIEPEMEHHBIX.

Penienne TeKCTOBBIX 3a7ja4 Ha MPOLICHTHI, IPONIOPLIMH, C IIOMOIIBIO YPABHEHUMN.

IIpousBoanas (204)

Uucnossle nocnenoBarenbHocTu. IloHsaTue o npenene nocinenosareabHocTh. CyliecTBOBaHUE MPEEsia MOHOTOHHON OrpaHUYEHHOM MOCIE10BATEILHOCTH.
IIpenen GpyHKLMH, TOHATHE O HENIPEPHIBHOCTU (PYHKIIUU.

[Ipupamenue aprymenTa u npupamieane ¢pynkuuu. [lonstue o npousBonHol ¢pyHkuuu. Ee reomerpuyeckuii u GU3NIECKnii CMBICT. Y paBHEHUE
KacaTeNbHOU K rpaduKy QyHKIUH.

[IpaBuma BEIYMCIIEHUS IPOU3BOJHBIX (CYMMBI, IPOU3BENICHHS, YaCTHOTO). Tabuiia mpon3BOIHBIX OCHOBHBIX dJI€MEHTApHBIX (pyHKIMA. Beraucienue
IIPOU3BOIHBIX.

HuddepennmpoBanue ciaoxuoi pynkuuu. Auddepenunpoanue oopataoit GpyHKIIH

IIpumenenne npon3BoaHoii(144)

[Tpusnak Bo3pactanus (yosiBanus) pyHkiuu. Kpurnyeckue Touku GyHKIuu. MakcuMyMbl 1 MUHUMYMBI (DyHKIIHH.

Haubonbiiee n HaumeHblllee 3Ha4eHNsI PYHKIIMK HA POMEKYTKe. PelleHune 3aad Ha ONTUMU3ALMIO ¢ TIOMOIIbIO IPOU3BOAHOM.
HccnenoBanue GyHKIMU U TOCTPOEHUE IPa(UKOB C MPUMEHEHHEM ITPOU3BOIHOM.

IlepBooOpa3nas u eé npumenenue(104)

Omnpenenenue nepBoodpazHoii. OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.

[IpaBuna HaxoxaeHUs epBooOpa3HbIX. Talauia nepBooOpa3HBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHH.

[Tnomans kpuBonuHeHoM Tpaneyuu. ®opmyna HetoToHa-JIeiiOHuIa. Beruncnenue miomazaen miockux Guryp ¢ nomMoIibio nepBooOpasHoi.

DJIeMeHTbI KOMOMHATOPUKH, CTATUCTHKHU U TeopuH BepositHocTeH (104 )

Craructuueckast 00padoTka qaHHbIX. CTaTUCTUYECKUE MOHATHUS AUCKPETHOTO psifa (Mo/a, MeIMaHa, CpeHee, pa3Max Bapualiy, 4acToTa MPU3HaKa).
Jlnarpamma, rucTorpaMma, OJUTOH.

Pemenne TeKCTOBBIX 3aJ1a4 ¢ TOMOIIbIO TPaUKOB 3aBUCUMOCTEH.

I"ayccoBa kpuBasi. 3aKOH OOJIBIINX YHCEN.

BHeMeHTapHI)Ie H CIHOXHBIE coObITH. [ToHsATHE O BEPOATHOCTHU COOBITHS. BepOSITHOCTI) CYMMEBI HCCOBMECTHBIX CO6BITHI>1, BEPOATHOCTD IMPOTHBOITIOJIO0XKHO
coObITus. [ToHATHE O HE3aBUCUMOCTH COOBITHIA. BEpOATHOCTH U CTaTUCTUYECKAs YacTOTa HACTYIUICHUs COOBITUS. Pelenne npakTHYecKuX 3a1ad ¢
IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.

HNTorosoe noBropenune Kypca ajaredOpbl 1 Ha4aJl MATEeMATHYECKOro aHaau3a(494)

OyHKLMS, ONpeeTeHIe, CIOCOObI 3a/1aHus, CBOMCTBA (D)YHKIIMN, CBEICHHBIE B OOIIYIO CXeMY UCCIEAOBAHUS (DYHKITHH.

Jluneiinas Gynkusa. CucremMaTnsaiys ee CBOMCTB Ha OCHOBE OOIIEH cXxeMbl ncciaeaoBanus GyHKIm. Pemenne 3a1ad ¢ MCIoJIb30BaHUEM CBOWCTB
byHKLIHN.
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, kK # 0. Cucremarusauus ee cBOHCTB Ha OCHOBE 06LIEH CXEMbI HCCIIEA0BAHMUS ¢dbyHkuil. Pemenue 3a1a4 ¢ UCIOJIb30BAaHUEM CBOICTB

QOynkuus Y = %

byHKIMN.

KBanparnunas pynkuus Y = ax2, az0u y =aX

¢ynkuuii. Pemenne 3a1a4 ¢ UCIONIb30BaHUEM CBOMCTB (DyHKIIHH.

2

+ bx + C, a# 0. CucreMaTu3alus ee CBOMCTB Ha OCHOBE O0IIEN CXeMBI HCCIIEI0BAHUS

X . . .
IToka3zaTennHas (1)YHKI_II/IH y =a , €€ CBOUCTBA U FpaQ)HK. Pemenue 3amau ¢ MCOJIb30BaHUEM CBONCTB (1)YHKI_[I/II/I

Jlorapudmuueckas pynkius Y = |Og a X, eé cBoiicTBa u rpaduk. Pemenune 3a1a4 ¢ UCIOJIb30BAHUEM CBONCTB (DYHKITUH.

Tpuronomerpuueckue gynkimu (Y = sin X, y =CO0SX, Y= tg X, ¥y= Ctg X), ux cBoiictBa u rpaduku. Perienne 3a1a4 ¢ MCIOIb30BAHUEM

CBOWCTB (DYHKIHUH.

ToxxaecTBeHHbIE TPpeoOpa30BaHUs CTETICHEN C pallMOHAIBLHBIM [TOKa3aTeIeM, HPPAMOHABHBIX U IOTAPU(PMUUYECKUX BbIPAKCHHI.
ToxaecTBeHHbIE TPeoOpa30BaHUs TPUTOHOMETPUUECKUX BbIPAXKEHUI.

Pemienne panmoHanbHBIX U UPPALMOHATBHBIX YPAaBHEHUH (B TOM YKCIIE COAEPIKAIIUX MOAYIIH U MapaMeTphl).

Pemenne nokasarenpHbIX U JOrapu(PMUUECKUX YPAaBHEHUHN U UX CUCTEM (B TOM YHCIIE COAEPKAIINUX MOIYJIU U TApaMETPHI).
Pemienne TpuroHoMeTpUUECKUX YpaBHEHUH, (B TOM YHUCIIE COJIEPKALIIX MOAYJIH U TapaMeTphl).

Pemenue 3agau ¢ Ccnob30BaHUEM MPOU3BOHOM.

I'eomeTpus.

1. Hexoropsle cBeaenust u3 miianumerpuu (12 4)

2. Bgenenue (3 u).

IIpenmer crepeomerpun. AKkcroMel crepeomeTpun. HekoTopeie cienctBus u3 akcnoM. O3HaKOMUTB: aKCMOMATHYECKUI METOJI, OCHOBHBIE ITOHATHS U
AKCHOMBI CTEPEOMETPUU

3. IMapaJjieJbHOCTD NPAMBIX U IJIOCKOCTEH (16 ).

[TapaenbHOCTB NPSIMBIX, IPSIMOM U IJIOCKOCTH. B3anMHOe pacnosioxkeHue npsiMbIX B IPOCTPAHCTBE. YTOI MEXAY AByMs NMpsMbIMU. [lapannensHOCT
miockoctei. Terparap u napamenenunen. O3HaKOMUTD € MapaUIeIbHBIMU IPSIMBIMH, MTAPAIETbHBIMU IPSIMOM U IMIIOCKOCTH, CKPEIIMBAIOIIUXCS
npsMbIX. CBOMCTBA rpaHel M AMaroHalIel napajienenuneaa.

4, IepneHAUKYJAPHOCTH NPAMBIX M ILUI0CKOCTEH (17 v).

[leprieHAMKYASAPHOCTH MPAMON U TNIOCKOCTH. [leprneHaAnKyYsip U HAKJIOHHBIE. YTOJI MEXAY MPSIMOM U TJIOCKOCThIO. JIByrpaHHBIi yroi.
[IepnieHAUKYIIAPHOCTH IUIOCKOCTEN. BBECTH OlpeiesieHre EPIEeHIUKYIIPHBIX IPSIMBIX U IIPSMOM, IEPIIEHIUKYJIIPHON K IUIOCKOCTH; OIIPEAEIICHUE yTIia
MEX]y MPSMOIl U MJIOCKOCTBIO, ABYTPAHHOI'O YIJIa, IMHEWHOTO YIJIa; ONpeesieHUue MepneHANKYIIIPHBIX JI0OCKOCTEH.
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S. MuororpanHuku (14 4).

ITousTue MHOI'OI'paHHHKaA. HpI/ISMa. HI/IpaMI/I,I[a. HpaBI/IJ'IBHI)Ie MHOTI'OI'PaHHHKHU. BBectu nmonsrue MHOI'OI'paHHHKaA, IIPU3MbI, ITUPAMUIbI, ycequHbeI
MmUupaMuJabl U UX 3JICMCHTHI, (I)OpMyJIbI rjionaay MoBCPXHOCTH NUPaMUIBI.

6. IloBTOpenue kypca reomerpun 10 kiaacca (6 4)

11 xknace
1. BexTopsl B mpocTpancTse (6 4).

IlonsTue BCKTOpaA B IIPOCTPAHCTBE. CoXeHHE U BIUUTAHHE BCKTOPOB. VYMHOXKEHHIE BCKTOpPA Ha YMCJIO. KOMHJIaHapHI)Ie BCKTODPBLI. Beectu monsrue
BCKTOpa B IPOCTPAHCTBC. ITo3HakoMuUTs c:

I[MpaBUJIaMH CJIOKCHUS BCKTOPOB, pa3HOCTh BEKTOPOB, IMIPABHUJIO YMHOXKCHUA BEKTOPA HA YHUCJIO. Beectu nonsTue KOMIIJTAaHApPHBIX BEKTOPOB, IIPU3HAK
KOMIIJIAHAPHOCTH TPEX BEKTOPOB.

2. Mertoa xoopauHat B npocrpancrse (15 v).
KoopaunaTs! TOuky U KOOpAUHATHI BekTopa. CKalsipHOE MPOU3BEAEHHE BEKTOPOB. [IBUKEHHUS.

3. Huauuap. Konyec. Iap (16 4).

Humusnp. Konye. Chepa. BBecTn moHATHS TUIMHAPUYECKON TOBEPXHOCTH, IUIMH/IPA U €r0 AIEMEHTOB; KOHUYECKON TTOBEPXHOCTH U €T0 JJIEMEHTOB;
cdepsl, Mapa U UX IEMEHTOB
Pemats 3a1aun Ha BeIYMCIIEHUE IO/ OOKOBOW M MOJHOW MOBEPXHOCTHU IMIIMHIPA U KOHYCa, IJIOMAAH chepsl

O6bembl Tea (17 v).
[To3nakoMuTh ¢ hopMyIamMu: 0OBEMBI TEJ C UCITOJIb30BaHHEM (DOPMYITBI ONPEICTICHHOT0 HHTETpaia, 00beM MAUPaMUIBI, KOHYCA; IHIHHIPA.

4. 3akj0unTe/IbHOE MOBTOPEHHEe MPH NMOATr0OTOBKE K HTOroBoi arrecramum ( 14 4)



TemaTH4yeckoe pacnpeacjacHue 4acoB

Ne Pazgensl, TeMbI KomnuectBo yacos
n/n IPUMEPHOE pabouee
Auredpa 10 kiacc
AniMoB Cumenko

1. | Jle¥icTBUTEIIbHBIC YHCIIA 18 12 12
2. | TpuronomeTpuyeCcKre BEIPAKECHUSI. 27 22 22
3. | Tpuronomerpuueckue GyHKIMHA U X TPaPUKH. 16 16
4. | Pemenue TpUrOHOMETPUUECKUX YPaBHEHUH U 18 18 18

HEpPaBEHCTB.
5. | KommutekcHbie yncia 8 8
6. | CrenenHast QyHKIMS. 18 17 17
7. | IlokazatenpHas QyHKLUS. 12 11 11
8. | Jlorapupmuueckas pyHKUIUs 19 14 14
9. | KomOuHaTopuKka 1 BEpOsSTHOCTh 7 7
10. | UtoroBoe MOBTOpEHHE Kypca alnreOpbl B Havdall 24 11 11

aHanu3a 3a X KJacc.

Hroro 136 136 136

Auredpa 11 kiace

1. | MHorouieHs! 10 10
2. | Tpuronomerpuueckue QyHKIMH U X TPaQUKH. 20
3. | YpaBHeHUs1, HEPAaBEHCTBA, CUCTEMBI 23 23
4. | IlpousBogHas 20 20 20
5. | [IpumeHnenne mpou3BOTHOM 18 14 14
6. | IlepBooOpa3zHas u e€ mpUMEHEHUE 17 10 10
7. | DneMeHTbl KOMOMHATOPHKH, CTATUCTUKYU U Teopun | 21 10 10

BEPOSATHOCTEM
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HToroBoe moBTOpeHHE Kypca anre0psl U Hava 26 49 49
MaTeMaTHYECKOro aHAJIN3a
Hroro 136 136 136

I'eometrpus 10 knacc

Ne Paznennl, TeMbl KomnngectBo yacos

n/n pPHMEPHOE pabouee
HekoTtopsle cBeieHUs U3 TUTAHUMETPHH 12 12
Beenenmne 3 3
[TapayesbHOCTh NPSIMBIX U INIOCKOCTEN 16 16
[TepneHAMKYISIPHOCTD MPSMBIX U IJIOCKOCTEH 17 17
MHOrorpaHHuKH 14 14
[ToBropenue kypca reomerpun 10 Kiacca 6 6
Hroro 68 68

I'eomerpus 11 kaace

BeKTopsl B IPOCTpaHCTBE 6 6
MeTo1 KOOpAMHAT B IPOCTPAHCTBE 15 15
[Mununap. Konyc. [lap 16 16
O0Obembl Ten 17 17
3aKJIIOUYNTEIBHOE IOBTOPEHNUE TIPU NOJATOTOBKE K 14 14
WUTOTOBOM aTTECTallUU
Hroro 68 68

17



Paznen TeMbl Kos-Bo | XapakTepucTuka OCHOBHBIX BHI0B
NPOrpamMMbl 4acoB | AeSiTeILHOCTH Y4YeHMKa (Ha YpOBHe
Y4eOHBbIX JIeliCTBHIA)
10 knacc
Auiredpa JeiicTBUTEIbHBIE YHCJIA 12 4
Hatypanbsble u nensie. [Ipu3Haku 1eamMocTy. 3 CBOOOIHO  OmNEepUpOBaTh MOHATUSIMU:
PanmonaneHblie yncina. Pemenue 3a1a4 Ha MPOIEHTHI 1 HaTypaJIbHOE YHCIIO, MHOECTBO
Uppanuonansueie yncina. [IpeoOpa3zoBaHue YUCIOBBIX BbIpaXEHUI, 2 HAaTypaJIbHbIX 4YHCEJN, LEJN0€ YHUCIO,
COJIepXKaIIMX KOPHU I-i CTENEHU IMHOECTBO LEJBIX 4yucen,
MHOK€eCTBO I€MUCTBUTENIbHBIX Uncesl. MOyJib IEMCTBUTEIILHOTO YUCIIA. 3 OOBIKHOBEHHass  IpoOb, ACCATUYHAA
Penienue 3a1a4 Ha COCTABJICHUE YPAaBHEHUM MpoOBb, CMEILIaHHOE YUCJIO,
MeToa MaTeMaTH4eCKON NHAYKIINU 2 [pallOHAJIBHOE 4ucio, MHOKECTBO
Konumponsnas paboma Ne 1 «/[elicmeumenvHble yuciay 1 [PALIMOHAJIBHBIX YHUCE]I, MPPalHOHAIBHOC
MUCIIO, KOpEHb CTENEHU n,
IMMEHCTBUTEIILHOE  YHCJIO0, MHOKECTBO
MEHCTBUTENbHBIX YMCEN, TEOMETPUYUECKAst
MHTEpIIpETAIs HATypadbHbIX, LEJbIX,
AIMOHAIBHBIX, ICUCTBUTEIILHBIX YHCEIT;
Tpuronomerpuveckne BbIpaKeHU s 224
[TonsiTHE YMCIIOBOM OKPYKHOCTH. PagnanHoe usmepenue yrios. BzaumocBs3b 1 BBITTOJIHSATh CTaHJapTHbIE
rPaJIyCHOTO U PAJIMAHHOTO U3MEPEHUS yTJa. TOK/I€CTBEHHBIE npeoOpa3oBaHUs
Omnpenenenue cuHyca, KOCUHYCa, TAHTE€HCa, KOTaHTeHca JTF000T0 3 TPUTOHOMETPUYECKUX,
JIEHCTBUTEIILHOTO YUCIIA, CBSI3b ATUX OIPEACIICHUI C ONPeIeTICHUSIMHU MPPAIIMOHATIBHBIX BBIPAXKEHUH.
TPUTOHOMETPHUECKUX (PYHKIHI OCTPOTO YIJia MPsIMOYTOJIBHOTO CBOOOJHO OmepUpoBaTh MOHATHUSMHU:
TPEYTOJIbHUKA. [ypaBHEHHUE, HEPABEHCTBO
OCHOBHBIE COOTHOILIEHHS MEX/Ty TPUTOHOMETPUUECKUMH (DYHKIUSIMU OJTHOTO 2 IBBITIOJTHATD CTaHIAPTHBIC
Y TOTO K€ apryMeHTa (yriia, 9uciia). 3HaKu TPUTOHOMETPUUYECKUX (DYHKITHI B TOXKIECTBEHHBIE npeoOpa3oBaHus
3aBUCHUMOCTH OT PACIIONIOKEHHS TOYKH HA YHCIOBOM (€IMHUYHOMN) TPUTOHOMETPUYECKUX,
OKPYKHOCTH. MPPAIIMOHATIEHBIX BBIPAKEHUH.
@opMyJIbl IPUBEJICHHUS, BBIBOJ, X TPUMEHEHHUE 3
DopMYyJIBI CTI0KEHHUSI, UX TPUMEHEHHE. 3
@opMyJIbl JBOMHBIX U ITOJIOBUHHBIX YIJIOB 2
®DopmyIel IPeoOpa3oBaHUsI CyMMbI TPUTOHOMETPUUYECKUX (PYHKIIHA B 3
MIPOM3BEJICHNE Y TTPOU3BEJCHUS B CYMMY ™.
[TpeoOpa3zoBanue Boipaxenus Asin (X) + Bcos(X) k Bumay C sin (X + t) 1 BBITIONTHSITH CTaH/IapTHHIE
[TprMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX POPMYJ K IPeoOpa30BaHUIO 3 TO>K/IECTBEHHBIE npeobpazoBaHus
BBIPKECHHUII. TPUTOHOMETPUYECKUX,
Koumponvnan paooma Ne 2 « Tpuzonomempuueckue 6blparxcenus 1 MPPALMOHATIBHBIX BBIPAKEHUM.
CB0OOOHO OmNepuUpOBaTh MOHATUSIMHU:

YpaBHEHHE, HEPABEHCTBO
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Tpuronomerpudeckne (PyHKIUM ¥ UX rpapuKu 16
OyHKUMS, ONpeaeTeHre, CIocoO0b! 3a1aHus, cBoiicTBa pyHkuuid. O0mmas cxema 3 BJIAJETh HOHITHSIMU
UCclIeI0BaHMsl PyHKIUH. TPUTOHOMETPUUYECKHE (PYHKLUHU; CTPOUTH
CgoiicTBa u rpaduk QpyHKIHH 9 mX TpadUKd M yMEThb TNPUMEHATH
y =sin (X) CBOWCTBA TPUTOHOMETPHYCCKHX
CgoiicTBa u rpaduk QpyHKIHH 5 (YHKIMI TIpU peIeHUH 3a/1a4;
y = €0S (X)
CgoiicTBa u rpaduk GpyHKIHH 5
y =t9(X)
CgoiicTBa u rpaduk GpyHKIHH 5
y = ctg(X)
[IpeobpazoBanus rpaguKOB: MApaLICIBHBIA TEPEHOC, CAMMETPHS
OTHOCUTEJIBHO OCEeH KOOPJIMHAT U OTHOCUTENBHO Hayajla KOOpIUHAT, 2
pacTsLDKEHUE U CHKAaTUe BIOJb OCEH KOOpAMHAT
KonTposabHas pabora Ne 3 «I'paduku TpUrOHOMETPUUYECKUX (PYHKIIHID) 2
VccnenoBaHue TPUTOHOMETPUYECKUX (PYHKIUH U OCTPOSHHE UX IrpaduKoB™ 1
Perenne TpPUroHOMeTPHYECKUX YPABHEHUI M HEPABEHCTB. 18 4
Onpenenenne apkCUHyca, apKKOCUHYCa, apKTaHI'€HCa JEMCTBUTEIBLHOIO YNCIIA 1 CBOOOHO  omepupoBaTh IMOHATUSAMHU:
OOpaTHble TpUrOHOMETpUUYECKUEe QYHKIIUU 2 ypaBHEHUE, HEPaBEHCTBO, PABHOCHJIbHBIE
DopMyIibl perieHH MPOCTEHIINX TPUTOHOMETPHUECKUX YPAaBHEHHH sin X =a 1 [YPaBHEHHUS U HEPABEHCTBA, - YPAaBHEHHUE,
DopMyJIbl PEIIEHUI MPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUHN COS X =a 1 SBJISFOIICCCS
PopMyJIbl PEMICHUI NPOCTENIINX TPUTOHOMETPUYECKUX YpaBHEHUH g X =a 1
Pemenue npocTenmmnx TpUroHOMETPUYECKUX YPABHEHUI 2 peliaTh pasHble BHIBI yPaBHCHHH U
HEpPABEHCTB M UX CHCTEM, B TOM YHUCIIE
Pemenne npocredmmnx TPUrOHOMETPUYECKUX HEPABEHCTB HCKOTOPBIC  ypaBHCHIA 34 m 4k
CTETIEHEN
-  OBJIaJeTh  OCHOBHBIMH  THIIAMHU
TPUTOHOMETPUUECKUX YpaBHEHUI
3 OBJIAJIETh OCHOBHBIMH TUTIAMU
TPUTOHOMETPUUECKUX  YpPaBHEHUH WU
HEpaBEHCTB
Kpaeesaa ouaznocmuueckasn paboma 1
6 OBJIAJIETh OCHOBHBIMH TUIIAMU
PelieHne TpUroHOMETPUYECKUX yPaBHEHUH. . TPUTOHOMETPUUYECKUX  ypPaBHEHUH U

HEpaBEHCTB
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KommiekcHble yuciia 8u
KommiekcHbie unciia B anredpandeckoit YMETb  BBINOJHATH 3alUCh 4YHCIA B
dbopMme u apudmMeTnyeckue onepaluy Haj 2 [MO3ULIMOHHON CUCTEME CUUCIICHHUS;

HUMHU [PUMEHSATh  NpPU  PEIIEHUU  3a]ad
Tpuronomerpuyeckasi hopMa 3arucu KOMILUIEKCHOTO Yncia 2 TEOPETUKO-YUCIIOBbIE (DYHKIMU: YUCIIO U
Pemenne kBagpaTHBIX YPAaBHEHHM C OTPULIATEIILHBIM JUCKPUMHUHAHTOM U 1 CyMMa JICITUTEICH,

KOMIUIEKCHBIMU KO3 bUIIEHTaMH MPUMEHATh  IpPU  PEIIeHUH  3a4ad
Bo3BeaeHne KOMIJIEKCHOTO Yucia B CTENEeHb. M3BIeueHrne KBaipaTHOro U ) OCHOBHYI0 TeOpeMy anreopsl;
KyOHYECKOT0 KOPHS U3 KOMIUIEKCHOTO YHCIa MPUMCHATD IIpu peHICHNH 3a1a4
Koumponvnaa paoboma «Komnnexcrwle yucna» npocreiiime  QyHKIMM  KOMIUICKCHOH
1 [MEPEMEHHONM  KaK  T€OMETpPUYECKHue
rpeoOpa3oBaHms
Crenennas ¢pyHkuus 174
CreneHb ¢ HATYpaJbHBIM U LIENbIM NoKa3aTesieM. CBOMCTBa cTeleHEN. 1 CBOOOJIHO  ONEpUpPOBaTH  HOHATUSIMU:
9 YpaBHEHNE, HEPAaBEHCTBO, PABHOCHJIBHBIE
Apudmernueckuii KOpeHb HaTypaabHOU cTenie CBOMCTBA KOpHEH YPAaBHEHUSI W HEPABEHCTBA, ypPaBHEHUE,
9 SBJIIOLEECS  CIEACTBHEM  JIPYroro
Crenenb ¢ palnoHaIbHBIM MTOKa3areneM. CBoHCTBa CTeNeHen YpaBHEHHUS, YpaBHEHUS, PaBHOCHJIbHBIE
Tlonsamue cmenenu ¢ UppayuUoOHaIbHLIM HOKA3amenem™. 1 Ha MHOKCCTBC, PaBHOCHIIBHBIC
CrenenHas (yHKIHUS, ee CBOWCTBA U Ipad UK. 3 npeobpa3oBaHis ypaBHEHHIA;
PaBHOCWIBHBIE YPaBHEHMSI U HEPABEHCTBA 4
HppaimoHaibHble ypaBHEHUS. 3
Kpaesasa ouaznocmuueckas paboma 1
IHokazarebHas PyHKIMS 114
[Toka3zaTenpHast QyHKIHS, €€ CBOMCTBA U TpaduK. 3 BIAJAECTh  MNOHATUAMM  IOKa3aTelbHas
[TokazarenbHble YpaBHEHUS (MIPOCTEUIIIHE). 4 (byHKIMS, SKCIOHEHTAa; CTPOUTh UX
[TokxazarenbHbIe HEpaBEHCTBA (TpOCTEHIINE). 4 rpaduKd U yMeTb NPUMEHATH CBOMCTBa
MOKa3aTeIbHOW (YHKIHMHM TPU pPEUIeHUH
Bazay;
Jozapugpmuueckan pynkyua 14 uacos 144
Omnpenenenue norapudma yrcna. CBoiicTBa JorapudmMoB. 2 OBJIAJIETh OCHOBHBIMH TUTIAMH
JlecsiTuuHble U HATYpaJIbHbIE JIOTaPU(PMBI. 1 [TOKa3aTeIbHbIX, JorapuMHUYECKUX,
[TonsiTue 06 obpatHoii GyHkuuu. Odracms onpedeneruss u 0O61ACMb 3HAYEHUL 5 MPPalMOHATIBHBIX, CTCTICHHBIX
obpammuou pynkyuu. I'padux o6paTHOM QyHKIHH. YpaBHEHUI U HEPaBEHCTB u
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Jlorapudmuueckas GyHKIHUA, €€ CBOWCTBA U rpaduK. 2 CTaHIapTHBIMU METO/IaMHU MX PEHICHUN U
Jlorapugmuueckue ypaBHeHHs (IPOCTEUIIINE). [IPUMEHSTH UX NPU PELICHUU 3a/1a4;
[MOHUMATh CMBICTT TeopeM 0
2 PAaBHOCUJIBHBIX M HEPaBHOCUJIbHBIX
MpeoO0pa30BaHUAX YPaBHEHHH U yMETb
MX JIOKa3bIBaTh
Kpaeeaa ouacnocmuuecxkasn pabooma 1
Jlorapugmuueckne HepaBeHCTBa (IpOoCTEHINE). 3
BeposiTHOCTD 1
CTATHCTHUKA. Komobunamopuka u eéepoamuocmsp 7y
DopmyIibl YKCIa NEPECTAHOBOK, COUeTaHU, pa3menieHuid. [IpaBuio 5 BIAJETH OCHOBHBIMH MOHSTHSIMA
yMHOKeHUsl. Penienne koMOMHATOPHBIX 33/1a4. KOMOMHATOPUKU U YMETh UX MPUMEHSThH
®opmyna buaoma Herotona. CBolicTBa OMHOMHUAIBHBIX KOA((HUITMESHTOB. 5 [pU peleHnn 3a/ad4;
Tpeyronbauk Ilackans. MMETh TpejAcTaBleHHe 00 OCHOBax
Crnyualinple cOOBITHS U BEPOSATHOCTH. TEOPHH BEPOSTHOCTEM;
MMETb TIPEACTABIECHUE O IAUCKPETHBIX H
3 HEMPEPBIBHBIX CIyYallHBIX BEIMYMHAX U
pacrpeneneHusX, O  HE3aBUCUMOCTH
CITyYalHBIX BEJIMYHH
HTorosoe mopropeHne Kypca ajredpbl 1 HA4aJ MATEMATHYECKOT0 114
a”naau3a 10 kaacca.
[TpeoOpa3oBanue panMoOHATBHBIX, HPPALIMOHATBHBIX U JIOTapU(YMUIECKUX 5 CB0OOHO oOmepHpoBaTh MOHATHIMU:
BBIpAXKECHHIH. paBHEHUE, HEPABEHCTBO, PAaBHOCUJIbHBIE
[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH. 1 YPaBHEHHS M HEpAaBEHCTBA, YpaBHEHHE,
Pemenne TpUroHOMETpUUECKUX YPaBHEHUM. 2 SBJISIOLLIEECS]  CIEACTBHEM  JIPYroro
Penienne nppanimoHaabHbIX YPaBHEHUM. 1 YPAaBHEHUs, YPAaBHCHUS, PABHOCUJIBHBIC
PernieHune nmokaszaresbHBIX M JOrapuPMHUUECKIX YPAaBHEHUH. 2 Ha MHOXCECTBE, PaBHOCHJIBHBIC
Penienne nokazareabHbIX U JJIOTapU(PMUUECKHX HEPABEHCTB. 1 npeoOpasoBaHus YpaB?eHHﬁ; peIiaTh
Konmponvnasn paéoma 1 pa3Hble BUJIbl YPaBHEHHUI U HEPABEHCTB U
O0606maromuil ypok 1Mo Kypey aiareOpsl ¥ Hadal MaTeMaTHIeCKOro ananmsa 10 1 X CHCTCM
KJiacca.
Bcero 136 u.
I'eomeTpus
HexoTopsble cBeieHNs U3 IVIAHUMETPHHU 12 4.
VYTIIbl ¥ OTPE3KH, CBSI3aHHBIE C OKPYKHOCTBIO 4
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PeleHnue TpeyroJbHUKOB 4
Teopema Menenasi u YeBsl 2
Dyuic, ranepoosia u napadora 2
BBenienne 34
[Ipeamer crepeomeTpun 1 3HaTh OCHOBHBIE AKCHOMBI
AKCHOMBI CTEPEOMETPUH 1 CTEpPEOMETPUHU.
'YMeTh ONUCHIBATh B3aUMHOE
Hekoropsie ciencTBus u3 akcuoM 1 [PacIoNOXKEHUE TOUYEK, NPSIMBIX, IJIOCKO-
CTEH C NOMOLIBIO AKCUOM CTEPEOMETPHUH
IMapa/u1eJIbHOCTH NPAMBIX U IJIOCKOCTEM 164
[TapajutenpHble NpsMble B IPOCTPAHCTBE 1 BHaThP  ompeneleHUE  NapajlieIbHBIX
1 IPSIMBIX B IIPOCTPAHCTBE.
'YMeTh aHaIM3upoBaTh B MPOCTEHIINX
[TapamienbHOCTB TPEX MPSMBIX CIIyqasx B3alMHOEPACIION0KEHHE
MpPSAMBIX B IPOCTPAHCTBE, HCIIONb3Ys
onpesiesieHUE MapaJJIeIbHbIX MPSIMBIX.
2 3HaTh NMPU3HAK NMapaJJIEIbHOCTH MPSAMOM
1 TUIOCKOCTH, UX CBOWCTBA.
[TapannenbHOCTb NPSAMOI U MIIOCKOCTH YMeTh ONMCHIBATh B3alIMHOE
[PAcIIONOXKEHUE TNPSMOM M IUIOCKOCTH B
[IPOCTPAHCTBE.
1 3HaTb ~ ONpeleNieHne M IPU3HAK
CKpelmBaroees mpsvbe CKPEIIMBAIOIINUXCS MPSIMBIX.
YMeTh pacrno3HaBaThb Ha 4YepTexax H
MOJIETISIX CKpELIMBAIOIIMECS MPSIMBIE.
1 Mmetb mpencraBieHue o0 yriax MexIy
MepeceKaroUMHCs, MapajUIebHBIMU U
VYTIIBI ¢ COHANpPaBIECHHBIMU CTOPOHAMU
CKPEILMBAIOIIMMHUCA TNPSMBIMH B IIpO-
CTpaHCTBE.
1 BHaTh, KaKk  ONpENeNsercs  yroia
MEKyIPSIMBbIMH.
Yrois Mexay NpsMbIMU 'YMeTb pelarb IIPOCTEUILINE
CTEPEOMETPUYECKHE 3aJa4yd Ha HaXo-
PKJICHHE YIJI0B MEXAY IPSIMbIMHU.
Koumponvnasa paooma Ne 1 (20 mun) 1
[TapasuienbHbIE TUIOCKOCTH 1 BHaTh OIIpEJIETICHUE, IIPU3HAK
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MapayienbHOCTH IJIOCKOCTEH,
[MapajyIeabHbIX TUIOCKOCTEN.

'YMeTh peuiarb 3a/1a4uu Ha
ITOKa3aTEeIbCTBO apajieIbHOCTH

[JIOCKOCTEH C TOMOINBIO IpU3HAKa
[MapajyIEIbHOCTH INIOCKOCTEM.

CBolicTBa mapajiCJIbHbIX MJIOCKOCTEH

BHaTH CBOMCTBa napayieabHbIX
TIOCKOCTEH.

'YMeTh MpUMEHATHh NMPU3HAK U CBOMCTBA
MpHU pPEIICHUH 3a1a4

Terpasap

BHaTH  DJIEMEHTHI  TeTpa’apa, €ro
CBOMCTBA.
'YMeTh pacno3HaBaThb Ha 4YepTexax |
MOJICTISIX TETpadJp W H300pakarh Ha
TMJIOCKOCTH.

[Tapannenenunen

BHATh AJNEMEHTHI MapaJljiesienuIesa, ero
CBOMCTBA.

'YMeTh pacno3HaBaThb Ha YepTexax u
MOJIENIAX Mapajiesienune]] 1 u300paxarb
Ha TJIOCKOCTH.

3aga4yu Ha TOCTPOCHUE CEYECHUI

YMETh CTPOUTH CEUEHHE IUIOCKOCTBIO,
MmapaaieabHON rpaHsM napasi-
nenenumnena, TETpadIpa; CTPOMTH
TUaroHaJIbHbIE CEYEHMs B Iapaluiesenu-
reae, TETpadApe; CEUYEHHUs IUIOCKOCTBIO,
MpoxoJsuiel depe3 pedpo W BepIIUHY
mapajuiesIenuneaa.

O06o0maroiiee MOBTOPEHUE

Konumponvnasa paboma Ne 2

IlepnieHAUKYJISAPHOCTH NPAMBIX U ILJIOCKOCTEH

174

[IepnieHquKyIIsIpHBIE NIPSIMBIE B IIPOCTPAHCTBE

3HaTh ONpeJeiIeHNEe MEPIEHAUKYIISIPHBIX
MPSIMBIX, TEOPEMY O IapaJuIeIbHBIX
MIPSIMBIX, NEPIEHANUKYJSPHBIX K TPETbEH
[PSIMOM; OIpENCIICHUE MPSIMOM, IIep-
MEHAUKYJIPHOM K  IJIOCKOCTH, W

CBOMCTBA NPSIMBIX, IEPIICHIUKYJIAPHBIX K
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[JIOCKOCTH.
'YMeTb  pacro3HaBaTb Ha  MOJEISX
[EpIeHAUKYIISIpHbIE IpsAMblE B  IPO-
CTPaHCTBE; HCIIOJIb30BATh IPU PELICHUU
CTEPEOMETPUYECKUX  3a7ady  Teopemy
[Mudaropa.

HapanneanLIe MMpsAMbIC, ICPIICHAUKYJISIPHBIC K IIJIOCKOCTU

YMeThr  pacro3HaBaTh Ha  MOJENSAX
MEePICHINKYJISIPHBIE TPSIMBIE B TIPO-
CTpaHCTBE; WCIIOJIb30BATh NPU PEHICHUU
CTEPEOMETPUYECKUX  3a7ad  Teopemy
[Mudaropa.

[Tpu3Hak nepneHuKyJISPHOCTH IPSIMON U TNIOCKOCTU

BHaThb NpU3HAK MEPHEHAUKYISIPHOCTH
[PSAMOM U TUIOCKOCTH.

YMeTb  IPUMEHATh  INPU3HAK  IIpU
PEIIEHUH 3aJad Ha J0Ka3aTeIbCTBO
[EepIEHIUKYIIPHOCTH IPSAMOi K
MUIOCKOCTH MapajuienorpaMma, pomoa,
KBaJpara.

TeopeMa 0 IpsAMOM, NIEPIIEHAUKYIAPHOU K INIOCKOCTH

3HaTh TeopeMy O NpPSAMON, NEPIEHIUKY-

ISIPHOM K TUIOCKOCTH.

YMETp  IpPUMEHATH  TEOpEMy  JUId
CLICHUS] CTEPEOMETPUYECKHUX 3a/1a4.

PaccrosHue oT TOUYKH 40 INIOCKOCTHU

MmeTp npencTraBieHrue O HAKIIOHHOW U €€
MPOEKIIMM  Ha  IUIOCKOCTh.  3HATh
ONPEACIICHUE PACCTOSHUN OT TOYKH IO
[JIOCKOCTH, OT IPSIMOM JI0 TUNIOCKOCTH,

3HaThH TEOpeEMY 0 Tpex
MepIeHAUKYIIpax.

Teopema o Tpex NepneHAuKyIsIpax YMETh HaxOOUTh HAKIOHHYK WIH €€
[IPOEKIUIO, MIPUMEHSIS TeopeMy
[Mudaropa.

Yron Mexay npsiMoi U MII0CKOCThIO

BHATh OMpEJEICHUE yTIa MEXIY MPSIMOi
1 TIJIOCKOCTBIO.

YMeTh MpUMEHSTh TEopeMy O Tpex
MEPIEHIUKYIIApaX MPU PELICHUU 3a1a4

Ha J0Ka3aTcJIbCTBO
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[EPIECHIUKYJSIPHOCTH ~ BYX HPSMBIX,
OIpPEIEATh PACCTOSHUE OT TOYKH 10
[IOCKOCTH; H300pakaThb Yrol MEXIy
[IPSIMOM U INIOCKOCTBIO HA YEPTEkKAX.

JIByrpaHHBIN yrou

3HaTh OIpENENICHUE IBYTPAHHOIO Yria.
'YMETb  CTpPOUTH  JIMHEMHBIM  Yroil
[IBYTPaHHOI'O yIJja.

HpI/ISHaK NEPNCHAUKYIISIDHOCTU ABYX IUIOCKOCTEH

BHaThb ~ ompenesieHne M I[PU3HAK
MepIEeHIUKYISIPHOCTH JIBYX IUIOCKOCTEH.

HpﬂMOYl"OJ'IBHBIfI MmapauiCJICIIUIICa

3HaTh ONpeJesieHue MPSMOYIOJIbHOTO
mapaiienenunena,  kyba,  cBoiicTBa
[IPSIMOYTOJIBHOTO napajuienenunesa,
KyoOa.

'YMeTb [IPUMEHATD CBOMCTBA
[IPSAMOYTOJIBHOTO MapajulesIeNuesa mpu
HaX0KICHUH €ro JuaroHajei.

Ob6o061u1aro1iee NOBTOPEHHE

Koumponvnas paboma Ne 3

MHOrorpaHHUKH

144

[TousTue MHOTI'OrpaHHHUKa

MmeTn IIPEJICTaBICHNUE 0
MHOTOT'paHHUKE.

3HaTb  JJEMEHTBHl  MHOTIOTPAHHHKA:
BEpIIHHBI, pedpa, TPaHH.

[Ipusma

MMeTp mpencraBieHUE O NPU3ME Kak O
MPOCTPAHCTBEHHOH (pUTrype.

BHaTh GopMyly IUIOMAAM TOJIHOH u
OOKOBOH MOBEPXHOCTU MPSMOUN MPU3MBL;
OTIpeeIEHUE PABUIILHON TPU3MBI.
YMeTh n300pakaTh MPU3MY, BBINOIHSTH
"YEpTEXH IO YCIOBHIO 3aJaud, CTPOMTH
CeUeHHMsI TPU3MBI.

[Tupamuna

3HATH OIpelelieHue MUpaMUibl, ee
DIIEMEHTOB.

YMers  um300pakaThb NUpaMUAy  Ha
HgepTexax; CTPOWTh CEYEHHE IUIOC-

IKOCTBIO, HapaJIJIeHI:HOI\/'I OCHOBAHHUIO, H
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CceueHue, IPOXOsllee Yepe3 BEepIInHy U
ITMaroHajib OCHOBAHUSI.

BHaTh onpeaeiceHue MPaBUWIbHOMN
MAPaMHUJIBL.
IpaBuiibHAs TUpaMKIA 1 'YMeTh pemath 3agadd Ha HaXOKICHHE
anodembl, OOKOBOro pedpa, IIIOMIAH
OCHOBaHUSI U OOKOBOM IOBEPXHOCTH
MPaBWJIBHON MHUPaAMUJIBI.
3HaTh omnpeacieHue YCEUYEHHOM
YceueHHas nupamua 1 (TMpaMHUIBL. "
YMeTp HaxoAuTh IJIOWAAb OOKOBOM
IMOBEPXHOCTH YCCUCHHOW MTUPAMHU/IBI.
CumMMeTpHsi B IPOCTPAHCTBE 1 BHaTh BHUJIbI CHMMETPHH B IPOCTPAHCTBE.
MMeTs TpencTaBiICHUE O MPABUIBHBIX
MHOTOTpaHHUKaX (TeTparap, KyO,
[ToHsTHE TPABUIBHOIO MHOTOIPAHHHKA 1 OKTadJIpP, TOAEKAdP, HKOCA/IP).
YMeTh pacmo3HaBaTh Ha 4YepTexax M
MOJICTISIX MTPaBUJIbHBIC MHOTOTPAHHHKH.
'YMeTh omnpenensTh LEHTPhl CHMMETPUH,
DNEeMEHTB CAMMETPHUH TPABHIILHBIX MHOTOTPAHHUKOB 1 OCH CUMMETPHH, TUIOCKOCTH CHUMMETPHH
Uit Ky0a ¥ mapaJiienenumnesa.
O06o0maroniee MOBTOPEHUE 3
Konumponvnasa paboma Ne 4 1
3akir0unTeIbHOE NOBTOPEeHUE Kypca reomerpuu 10 kiacca 64
AKCHOMBI CTEPEOMETPHUH U UX CIICICTBUS 1
[TapanaenbHOCTh NPSMBIX U MNIOCKOCTEN 1
[lepneHaMKyIsIPHOCTD NPSIMBIX U IJIOCKOCTEMN 1
MHororpaHHUKHU 1
BekTopsl B IpOCTpaHCTBE 1
O06006mmanmui ypox 1
Bcero 68
11 kmacc
Anrebpa Muozounenwt 104
MHoOrouieHsl OT OAHON NEPEMEHHOU BBIIIOIHSATH BBIUUCIICHUS u
3 MpeoOpa3oBaHUs BBIpAKEHUH,
MHorouseHbl 0T HECKOJIbKMX MEPEMEHHBIX 3
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YpaBHEHMsI BBICIIUX CTENEHEH 3 COJepKALIMX JIEHCTBUTENIbHBIE YHUCIIA, B
Konmponvnaa pavoma «Muozouneniy TOM  4YHCJIE  KOPHM  HaTypalbHBIX
CTEIICHEH
BBITTOJIHATh CTaHJapTHbIE
1 TOKIECTBEHHBIE npeoOpa3oBaHus
TPUTOHOMETPUYECKHUX,
iorapuMuyecKux, CTETIEHHBIX,
MppalOHAIbHBIX BHIPAXKEHUH.
YpaBHeHMs, HEPABEHCTBA, CUCTEMbI 234
CBolicTBa CTENEHU C HATYpaJIbHbIM, LI€JIbIM U PallMOHAJIbHBIM I10Ka3aTeleM. 1 CBOOOJIHO  OMEpPUPOBATH HMOHSITUSIMMU:
ITpeoOpa3oBaHue CTENEHHBIX M HPPALMOHAJIbHBIX BHIPAXKECHUH. HaTypaJbHOE 4HCIIO, MHOX€ECTBO
Cgoiicta norapudmos. [IpeoOpazoBanne JorapuMUIECKIX BBIPAKEHHUH. 1 HaTypalbHBIX YHCEN, LEeJoe YHCIIO,
Pemienue nokasaTesIbHbIX U JIOTapU(PMHUUECKUX YPABHEHUH. 3 MHO>KECTBO LENBIX Yucel,
OOBIKHOBEHHast ~ JIpo0Ob,  JIeCATUYHAL
MpoOb, CMEIIaHHOE 4HCIIO,
palliOHAIbHOE  YHUCIIO,  MHOECTBO
pPallMOHAIBHBIX YHCEJl, UPPALUOHAIBHOE
HHCIIO, KOPEHb CTENeHH n,
NECTBUTENIBHOE  YUCJIO, MHOYKECTBO
MENCTBUTENBHBIX YHCET, TEOMETPUYECKast
MHTEpIpETAlMsl HATypajbHBIX, LEJBIX,
Pemenne nokazareiabHbIX U JOrapu(PpMUUECKUX HEPABEHCTB. 2 palOHATbHBIX, J€HCTBUTEIbHBIX YHCEN,
BBITIOJTHATH CTaH/apTHbIE
TOKIECTBEHHBIE npeobpazoBaHus
TPUTOHOMETPUUECKHUX,
MPpalMOHATLHBIX BhIPAKEHHH.
CB000/IHO OmepUpoBaTh MOHATHUSIMHU:
ypaBHEHHE,  HEpaBEHCTBO,  CHUCTEMBI
HEPABEHCTB
Pemenne TEeKCTOBBIX 33/1a4 HAa IPOLEHTH! U NPONOPILIUHI 2
Konumponvnasn paboma Nel «Ypasnenus, nepasencmeay 1
CriocoOb! perieHus CUCTeM JTMHEHHBIX YpaBHEHUH 1 HepaBeHCTB. Pemenue 5
TEKCTOBBIX 33/1a4 C MOMOILBIO CUCTEM JINHEHHBIX YpaBHEHUI
Perienne TEKCTOBBIX 3324 C MOMOMIBIO TPOOHO-pAllMOHAIBHBIX, KBAJPATHBIX 2
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ypaBHEHU, HEPABEHCTB.

CucreMsl I0Ka3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB OT OJHOU U JIBYX

HIEPEMEHHBIX. 3
Cucremsl norapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB OT OJTHOU M IBYX 3
IEPEMEHHBIX.
CMernIanHple CHCTEMBI YPaBHEHUH OT JIByX IEpEMEHHBIX. PeleHre TeKCTOBBIX 5
3ajau
Koumponvnas paboma No2 «Cucmemul ypasHeHuil» 1

lgflllz;zelxaaneCKnn Ilpou3eoonasn 204
YucnoBble NOCIEI0BATENBHOCTH 1 BIaJeTh  IMOHATUSAMHU:  I[POU3BOAHAS
[Tpenen uucioBON NOCIEI0BATEIBHOCTH 2 (GyHKIMM B TOYKE, MPOU3BOAHAS
[Ipenen dyHKIMHU, TOHATHE O HEMPEPHIBHOCTH (PYHKITHH 2 (byHKIMH;
[TpupanieHre apryMeHTa U MpupaiieHue GyHKIum. 1 BBIYUCIIATH MPOU3BOAHBIE JIEMEHTAPHBIX
[TonsTne o nponsBoaHoi ¢pyHkuu. Ee reomerpudeckuii u pusndeckuii 3 GyHKIMIA 1 X KOMOMHAIIMH;
CMBICJI. YpaBHEHHE KacaTeJIbHOM K rpaduky GyHKIHUU. MCCIIe10BaTh (PYHKINN HA MOHOTOHHOCTb
[IpaBua BbIYKCICHUS IPOU3BOAHBIX (CYMMBI, IPOU3BEAECHMSI, YACTHOIO). 3 1 SKCTPEMYMEBI,
Tabnuia Npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (QYHKIMHA. Beruucnenue 4 CTpOUTh TpaQuKM W TNPUMEHATH K
[IPOH3BO/IHBIX. pelIeHnio  3agady, B TOM 4YHCIE C
Muddepenrmposanue cnoxuoit Gpyakmun. JJuddepeniuporanne oopaTHoi 3 [1apaMeTpoOM,
GyHKIHUU.
Konmponvnasa paooma Ne3 «Ilpou3zsoonasn 1
IIpuMeHeHne NPOU3BOAHOMH 144
[Tpusnak Bo3pactanus (yObiBaHMsI) QYHKIIUU. 3
Kputnueckue Touku GyHKIMU. MaKCUMYMbl 1 MUHUMYMBI (DYHKITHH. 3
HawuOonpiiee 1 HanMeHblee 3HaYeHUsT (YHKIIMM Ha TPOMEXyTKe. Perrenue 3
3aJa4 Ha ONTHMHU3ALHMIO C TOMOIIBIO TPOU3BOIHOM
Kpaesasa ouacnocmuuecxkasn paooma 1.

4 BIaNETh TIOHSATHEM  KacaTelbHas K

HccnenoBanme QyHKIMH U TOCTPOCHUE TPa(UKOB C IPUMEHEHHEM rpaduKy (GYHKIHU U yMEThb NPUMEHATH
IPOU3BOIHOM ero NpH peleHnH 3ajay;
IlepBooOpa3Has u eé npUMeHeHHe 104
Onpenenenne nepBoodpazHoir. OCHOBHOE CBONCTBO MEPBOOOPA3HOIA. 1 BIIAJIETh  TMOHSATHUAMH  TIEPBOOOpa3Has
[IpaBuna HaxoxaeHus epBooOpa3HbIX. Tabnuia nepBooOpasHbIX OCHOBHBIX 3 (byHKIMA, ONpeeIeHHbIN HHTETpal;
JIEMEHTAPHBIX (PYHKIHH. [IPUMEHSATh TEeopeMy Herotona—
ITnonane KpuBouHEHO#H Tpaneimu. Popmyna Herorona-JleiOHuIa. 3 JleHOHMIa M €€ CIIENCTBUS JUISl PELICHHS
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Brruncnenue miomaae miockux Guryp ¢ noMouipio nepBooOpa3Hoi. 2 Bajau.
Konumponvnas paboma No4 «Ilepeoobpaznan u eé npumenenuey 1
BepositHOCTB M JJIeMeHTbI TeOPUHU BEPOSITHOCTEH U MATEMATHYECKOM CTATUCTHKH
CTATHCTHUKA. 104
Cratuctuyeckas o0padoTka gaHHbIX. CTaTUCTUYECKHE TOHATHUS TUCKPETHOTO OnepupoBarb OCHOBHBIMH
psaa (Mona, MelMaHa, cpeiHee, pa3Max BapHallly, 4acToTa MPU3HAKA). 1 ONHUCaTEIbHBIMU XapaKTEPUCTUKAMHU
Juarpamma, rucTOorpaMMa, OJUTOH. MMCIIOBOTO Habopa, HOHSITHEM
Perienrie TEeKCTOBBIX 3aJ1a4 C OMOIIIBIO rPaKOB 3aBUCHMOCTEMH 1 reHepaibHasi COBOKYMHOCTh U BBIOOPKOIA
["ayccoBa kpuBasi. 3aKOH OOJIBIIIUX YHCEIL. 1 13 HEe;
@opMyJIbl YUCIIA IEPECTAHOBOK, COUETAHUM, pa3MEILICHUMN. 1 OIICPHUPOBATH TIIOHATHAMHU: YaCTOTa U
Pemenne koMOMHATOPHBIX 3a/1a4. BEPOSITHOCTH ~ COOBITHS, CymMMa U
®opmyna 6unoma Hetotona. CBolicTBa OMHOMHUATBEHBIX KO (HUIIMEHTOB. 2 [TPOU3BEACHNE BEPOATHOCTEH,
TpeerHBHI/IK TTackaus. BBIYHCIIATE BEPOATHOCTH CcOOBITHH Ha
DneMeHTapHBIE U CII0KHbIE COOBITUS. [[oHATHE O BEPOSITHOCTH COOBITHS. 2 OCHOBE ITOJICYETa YNCJIa NCXOAO0B,
BeposTHOCTH CyMM HECOBMECTHBIX COOBITHI, BEPOSATHOCTh BJIAJICTD OCHOBHBIMH ITOHATHAMHA
TIPOTHBOIOJIOKHOTO COOBITHS. KOMOMHATOPUKU U YMETh UX MPUMEHSIThH
[ToHsiTHE O HE3aBUCUMOCTH COOBITUN. BeposTHOCTh U cTaTHCTHYECKask 4YacTOTa 5 [IPH PEOICHHUHN 3a/1a1
HACTYIUICHHS] COOBITHSI.
Kpaesas ouaznocmuueckas paboma 1
HNrorosoe nopropeHue Kypca ajredpbl 1 Ha4aJ MaTeMATHYECKOT0 494
aHaJIM3a
@DyHKIMS, ONpeeNeHne, CocoObl 3a/1aHus, CBOMCTBA (DYHKIINMN, CBE/IEHHBIE B 5 YMETb BBINOJHATH 3alUCh 4YHCIAa B
00I1yI0 cXeMy HccieloBaHus (QYHKIHH. [MO3ULIMOHHON CUCTEME CUUCIICHMUS;
Jlunetinas Qynkus. CuctemMaTu3aiys ee CBOMCTB Ha OCHOBE OOIIEH CXeMBI MPUMEHATh  NPHU  PEHICHUH  3a7ad
uccnenoBanus GyHKIMHA. Pemenue 3agau ¢ HCMOIb30BaHUEM CBONCTB 1 TEOPETUKO-UUCIIOBbIE (DYHKIIMHU: YUCIIO U
byHKIHH. CyMMa JIeTTUTEeIEH,
MIPUMEHSATD MPU PEIICHUHU 3a/1a4

Oyukus Y = — . Cuctemarusaiys ee CBOMCTB Ha OCHOBE OOIIEH cXeMbl

X 2
uccnenoBanus GyHKIMHA. Pemenue 3agayu ¢ HCOIb30BaHUEM CBONCTB
byHKIHH.

2 2

KBanparnunas pynkiuss y =ax u y=ax + bx + c.Cucremaruzamnus ee 5

CBOICTB Ha OCHOBE 001l cXxeMbl uccienoBanus QyHKIuid. Permenne 3amad ¢
MCIOJIb30BaHUEM CBOMCTB (DYHKIIUU.
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X o
[TokazarensHas ¢pynkust y = a . Ee cBoiicTBa u rpaduk. Pemenune 3a1ay ¢

1
HCIIOJIb30BAaHUEM CBOMCTB (DYHKIIUU.
Jlorapupmuueckas ¢pyukius Yy = log . X . Ee cBoiictBa u rpaduk. Pemenue 1
3a]1a4 C UCHOJIb30BaHUEM CBOMCTB (DYHKIIHUU. .
Tpuronomerpuueckue pynkuuu (y =Sin X, y=cos X, y =tg X, y =ctg x),
uX CBOMCTBA U rpaduku. Pemenue 3a1a4 ¢ UCTIOIb30BaHHUEM CBONCTB 3
(GYHKIIH.
Konmponvnaa pavoma Ne5 «Dynkyuuy 1
Pemienne npakTHKO-OpUEHTHPOBAHHBIX 3314 (TpaduKu, TUarpamMMel, 5
TaOJIMITBI, TPOIICHTHI, TPOMTOPIIHH )
ToxnecTBeHHbIE TPe0OPa30BaHUs CTETICHEH C PallMOHAIBHBIM MTOKAa3aTelIeM, 3
UPPALMOHATIBHBIX U JIOTapU(PMHUUECKUX BBIPAKECHUN.
ToxecTBeHHBIE TPeoOpa30BaHUsl TPUTOHOMETPHUIECKUX BBIPAKCHUH. 2
Pemenue panvoHanbHbIX U UPPALMOHANBHBIX YPaBHEHUH (8 mom uucie 4 CBOOOHO  omepupoBaTh IMOHATUSAMHU:
cooeparcawux MOOYIU U napamempbi). paBHEHUE, HEPABEHCTBO, PABHOCHIILHBIE
Pemenne mokazaTenbHBIX U JTOrapuPMHUECKIX YPABHEHUH, UX CUCTEM (8 mom 4 YPAaBHEHMSI U HEPABEHCTBA, ;
yucie cooepaHcaux MoOyIu U napamempoi).
Kpaesas ouaznocmuueckas paboma 2
Pemenue panroHanbHbIX, HOKAa3aTeIbHBIX U JJOTapU(MUUYECKUX HEPABEHCTB, 4 YpaBHEHME, SIBISIOIIEECS CIEICTBHEM
UX CUCTEM (8 moM Hucie cooepicaujux Mooyau u napamempol). pyroro ypaBHEHUS, YpaBHEHUS,
Penienne TpUroHOMETPUUECKUX YPAaBHEHUH (8 mom uucie cooepicaujux 5 [PaBHOCUJIbHBIE Ha MHOXECTBE,
MOOYIU U napamempul). [paBHOCUJIbHBIE npeoOpa3oBaHuUs
paBHEHUI
Pemienue 3a1a4d ¢ KCMOJIb30BAHUEM MTPOU3BOAHOMN 4
Pemrenue 3a1a4 6azoBoro yposHs ciokHoctd KMMog EI'D no marematuke 4
O06o0maromuii ypok mo Kypcy aareOpbl B Hadajal MaTEMaTHYECKOTO aHaIu3a 5
10-11 xnaccos.
BCETO 136
['eomeTpus
BekTopsl B IpocTpaHcTBE 64 BHaATh OnpecIIeHue BEKTOpa B
MPOCTPAHCTBE, €r0 AJTUHBI.
YMeTb Ha MOAENH MapaulesenuIeaa
[TonsiTHe BekTOpa B MPOCTPAHCTBE 1

HaXOOAUTh COHAITpaBJICHHEIC,

IMPOTUBOIIOJIOKHO HaITpaBJICHHELIC,
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ABHBIC BCKTOPLI.

CiiokeHue ¥ BRIUMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha YHUCIIO 3 BHATh MpaBUjIa CIOXEHUS U BBIYUTAHUS
KomriutanapHbie BEKTOPBI 2 BEKTOPOB.
YMeTh HaxoAWTh CYMMY U Pa3HOCTh
BEKTOPOB  C  IIOMOIIBIK  IpaBuja
TPEYroJIbHUKA U MHOTOYTOJIbHUKA. 3HATH
onpeIeJIeHuE KOMILJIaHAPHBIX BEKTOPOB.
YMeTp Ha MOJENM Napajuielienunena
HaXOJIUTh KOMIUIAHAPHBIE BEKTOPBI.
MeToa KOOpPAMHAT B NPOCTPAHCTBE 154 [BnaTth, Kak oOmpenensieTcs YMHOXKEHUE
BEKTOpA Ha YUCIIO.
'YMeThb BBIPAXKATh OJINH u3
KOJUIMHEAPHBIX BEKTOPOB Uepe3 APYIroi.
[IpsiMoyToIpHAsl CHCTEMa KOOPAMHAT B IPOCTPAHCTBE 1 DOopMyIUPYIOT  OCHOBHBIE  TOHSITHSA,
Koopaunartsl BekTopa 2 CBOMCTBA, MMPU3HAKU U TEOPEMBI pa3jena:
CBs13b MEXJTy KOOPJIMHATAMU BEKTOPOB U KOOPJIMHATAMU TOYEK 1 IpsAMOYTOjJbHAsA CHCTCMa KOOPAMHAT B
[Ipocreiine 3a1a4n B KOOpAUHATAX [MPOCTPAHCTBE, KOOPJAMHATHI BEKTOpA,
MPU3HAKU KOJUTMHEAPHBIX u
KOMILJIAaHAPHBIX BEKTOPOB.
2 BocnponzBonst BBIBO/I u
MOKA3aTENbCTBO OCHOBHBIX (QOpMYyN H
[reopeM.
Yros Mexay BEKTOpaMu 2 Mcnonb3yoT  (GOpMyNBl  CKAJIIPHOTO
CKaJIIpHOE NMPOU3BEJICHUE BEKTOPOB 3 MPOM3BEICHUS BEKTOPOB, JUTUHBI
Brliuncnenue yrioB Mexay IpsIMbIMHU M TNIOCKOCTSIMH 2 0Tpe3Ka, KOOpAWHAT CEPEIMHBI OTPE3Ka
O06006111EH1E, CHCTEMATU3ALIUSA 1 [pU PEIICHUN 3a/1a4.
Konumponvnas paboma Ne 1 CTposiIT TOYKM MO UX KOOpAUHATaM,
HAaXOJISIT KOOPIMHATHI BEKTOPOB.
1 Haxonst yrom Mexay BEKTOpaMHu,
BBIYUCIISIIOT YTOJI MEXKTY TPSIMBIMH.
Huaunap. Konye. lap 16u | @opMynupyIOT  OCHOBHBIE  TIOHSTHA,
IToHsiTHE MIMHIpa 1 CBOMCTBA, MPU3HAKU U TEOPEMBI pazed.
BocpousBoast BBEIBOJI u
MOKa3aTENbCTBO OCHOBHBIX (opMyn Hu
[1nomane NOBEpXHOCTH HUIMHAPA 2

TeopeM. BBUUCISIOT miiomany 60KOBOA

M TOJHOW TIOBEPXHOCTH  LMJIMHJpA.
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IBEIIOIHSIOT YEPTCKU 110  YCIOBHUIO
paaadyu, CTpOAT CCUCHUS.

IToHsiTHe KOHyCa

DQOopMYyITUPYIOT  OCHOBHBIE  TOHSTHS,

[Imoma ik MOBEPXHOCTH KOHYCA

CBOMCTBA, MPU3HAKK U TEOPEMBI pazjiedl.

VY ceueHHbl KOHYC

BocnpousBoasat BBIBO/] u
ITOKa3aTelbCTBO OCHOBHBIX (OpMYT U
TeopeM. BBIUMCIAIOT momaan GOKOBOH
M TOJHOM  ITOBEPXHOCTHM  KOHYCa,
[YCEYEHHOT0 KOHYca. Beimonsstor
HEpTEKU IO YCIOBUIO 3aJaud, CTPOST
CeUeHMsL.

Cdepa u map

DOpMYyJIMPYIOT  OCHOBHBIE  TOHATHS,

YpaBHenue chepsl

CBOﬁCTBa, IMPpHU3HAKKU U TCOPCMbI Pa3]Cil.

B3aumHoe pacrnosioxeHune cepbl U IIOCKOCTH

Bocnipon3Bonsit BBIBOJI u

KacarenbHast mmockocTh K chepe

MOKa3aTCJIbCTBO OCHOBHBIX (I)OpMy.]'I u

[Tomane chepor

reopeM. Bpruucnstor miomanan 00KoBoOiM

O06o0maro1iee MOBTOPEHUE

RPN INDN

148 MMOJTHOM MOBEPXHOCTHU KOHYCa,

KonTtpoubsnasi padora Ne 2

[yCEYEHHOI 0 KOHYca. Brmonnsor
YEPTEKU II0 YCIOBHUIO 3a7aud, CTPOST
CCUCHUS.

O0BeMBI TeJ

174

O0BeM NpsIMOYTroJIbHOTO Napajljieenunesa

BocnponzBonst BBIBO/I u
MOKAa3aTENbCTBO OCHOBHBIX (opMyn u
TeopeM.

Beramcnstor  00beM  MPSIMOYTOIBHOTO
Mapajuiesienunesaa.

OOBembl IPAMON IPU3MBI U IIUIIMH/IPpA

BocnpounsBoasat BBIBOJ{ u
TOKa3aTeNbCTBO OCHOBHBIX (opMyn Hu
[TeopeM.

Boraucnstor 00beMbl MPSAMOIM MPU3MBI,
LIMIMHIpA.

OOBeMbI HAKJIOHHOW TTPU3MBI, TUPAMHJIBI U KOHYCa

BocnpousBoast BBEIBOJ u
MOKAa3aTEIbCTBO OCHOBHBIX (opMyn u
TEOpEM.

IBeIIUCIAIOT 00BEMEI HaKJIOHHOM

[TPU3MBI, MUPAMM/IbI, KOHYCA.
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O6beM 1mapa U miIomaab chepol 5 Bocnpouzponsar BBIBOJ] u
ITOKa3aTelbCTBO OCHOBHBIX (OpMYT U
TEOPEM.
Bpruucnsior 00beMbl 11apa, I1apOBOTO
CEerMEeHTa, IIapOBOr0 CJIOS M IIapOBOrO
CEKTOpa.

O06o00maroIIee MOBTOPEHUE 1

Konumponvnas paboma Ne 3 1

3ak/II0uYNTEeIbHOE HTOT0BOE MOBTOPEHNE NPHU MOAT0TOBKE K HTOTOBOM 144

arrecTauuu

[TapajuieabHOCTh NPSIMBIX, IPSIMOM U MIIOCKOCTH 1 [loBTOpeHHe M 3akperieHue maTrepuaa

B3aumHoe pacnonoxeHue nNpsiMpIX B IPOCTPAHCTBE. YTOJ MEXKIY ABYMs 1 Kypca reomerpun 10-11 kiacca.

IPSIMBIMU

[TapaniaenbHOCTh IIOCKOCTEN 1

Terpasap u napajuiesenunes 1

[TeprieHIMKYJISIPHOCTD NIPSIMON U TNIOCKOCTH 1

ITeprieHAMKYJISIP M HAKJIOHHBIE. YTOJI MEXAY MPSIMOM U MIIOCKOCTHIO 1

JByrpanHssiii yrou. [lepneHIuKyIsspHOCTb INIOCKOCTEM 1

MHororpaHHUKHU 2

BeKTopsl B IPOCTpaHCTBE 1

MeTo KOOpAMHAT B IPOCTPAHCTBE. JIBHKEHUS 1

[umuaap. Konyc. lap 1

OO0beMsbI Ten 1

Hrtorosoe 06001eHNE 1

Bcero 68
CormnacoBaHo CornacoBaHo

PykoBogutens MO yuuteneidi  MaTeMaTHKH

/ Tapacorkas T.A.

3amectuTens gupektopa mo Y BP

/ JIrobuenxo C.1./

« » 2020 r. «

»

2020 .
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