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Pabouas nporpaMmMa mo Mmatematuke 10—11 kiaaccol
IlosacHumenvHas 3anucka
IIporpamma BKIrO4AeT 4eTHIpe pa3zena:
e [losicHUTeNbHAS 3amiCKa, B KOTOPOil KOHKPETU3UPYIOTCS OONIHe IeMH CpeIHero
obmiero obpa3oBaHus 1Mo anredpe U HauaaaM aHaII3a:
O XapakTepHCTHKa yieOHOTO Kypca;
O MecTO B y4eOHOM ILJIaHe;
O JIMYHOCTHBIE, MeTallpeJMeTHble H IIpPeAMETHBIE pPe3yIbTaTbl OCBOECHHA
yaeOHOTOo Kypca;
O IUIaHUpYyeMbIe pe3yJIbTaThl H3ydeHUs yaeOHOTo Kypca.
e ComepkaHue Kypca aiareOpsl W Hadal MaTeMaTHdeckoro adHammsza 10—11
KJIaCCOB.
e [IpumepHOe TeMaTH4ecKoe IIITAHHPOBAHHE C OIpPEJIeIeHHEM OCHOBHBIX BHJOB
yaeOHOI JIeaTe ThPHOCTH 00yJaronIuXcs.
e PexoMeHAINU 10 OPTAHU3AIIHN U OCHAIEHHIO Y4eOHOTO TIpoIiecca.

VuebHbIlT Kypc TocTpoeH Ha ocHoBe  DejlepalbHOTO  TOCYIapCTBEHHOTO
oOpa3oBaTenbHOrO cTaHAapTa ¢ Yy4€ToM KoHIENmun MaTeMaTHYecKoro oO0pa3oBaHUS W
OpHEHTHPOBAaH Ha TpeOOBaHMS K pe3yabTaTaM oOpa3oBaHUs, conepixammmMmcs B IIpumepHoii
OCHOBHOIl 00pa30BaTeIbHOI TpOrpamMMe OCHOBHOTO o0miero obpasoBaHusS. B HEM Takke
YUUTHIBAIOTCS JIOMUHHPYIOIIHE UIEH U TOJO0KEHUS TPOrpaMMbl pa3BUTHS U (HOPMUPOBAHHS
VHHBEpPCAIbHBIX YUeOHBIX JI€MICTBHII JUII OCHOBHOTO 0Omero oOpa3oBaHHUS, KOTOpPbIE
obecrnieunBarOT (pOPMHUPOBAHIE POCCHIICKOIN TpakOaHCKON HJICHTHIHOCTH, KOMMYHHKATHBHBIX
KadecTB JTHYHOCTH MU CHOCOOCTBYIOT (DOPMHPOBAHHIO KIIOUEBON KOMIIETEHIIMH — YMEHHUS
YUUTBCA.

IIporpamma mo maTeMaTHKe HAIpaBlIeHA HAa PeaTH3alUi0 CHCTEMHO-/IESTeIbHOCTHOTO
MoJIX0/ia K mpoleccy 00yueHus, KOTOPBIil o0ecreunBaeT:

MMOCTpoeHNe 00pa30BaTEIbHOIO IIpollecca € YYETOM HHIMBHIYAIbHBIX BO3PACTHBIX,
MICHXOJIOT HIECKHX, (PH3HOIOTHIECKUX 0COOSHHOCTEI 1 3/10POBBS 00yJaOIIIXCS;

(opMupoBaHHEe TOTOBHOCTH OOyJalONIMXCSs K CaMOpPa3BUTHIO U HENPEphIBHOMY
00pa3oBaHMHIO;

(bopMupoBaHHe aKTHBHON y4eOHO-II03HABATEIBHOMN JAeSITeIbHOCTH 00YIarOIINXCS;

(bopMupoBaHHE O3UTUBHOTO OTHONIEHHS K IIO3HAHIIO HAYIHOIT KapTHHBI MHpA;

OCO3HAHHYIO OPTaHM3AINI0 O0YJarOIUMUCS CBOEH IS TEeIbHOCTH, a TaKkKe aJeKBaTHOe
e€ ollecHHBaHIIE,;

MOCTPOCHNE pa3BUBAIONICH 00pa30BaTeIbHOI Cpeibl 00yICHH.

M3ydenne anreOpsl M Hadal MaTeMaTHYeCKOTO aHAM3a HalpaBlIeHO Ha JIOCTIKEHHE
CIIEIyIOIIHX IIeNel:

CHCTEMHOE€ H 0CO3HAaHHOE YCBOSHHE Kypca are0Opsl M Hagal MaTeMaTHIeCKOTo aHaI3a;

(hopMupoBaHIE MATEMAaTHUECKOTO CTIIIS MBINUIEHHS, BKIFOYAIONIETo B ce0s HHIYKITHIO H
NeAyKImio, o0000meHne H KOHKPEeTH3allli, aHamu3 © CHHTe3, KIacCHQUKAIMI W
CHCTeMaTH3alIlHI0, abCcTparupoBaHNe U aHAJIOTHIO;

pa3BUTHE HHTepeca OOYJarOIUXCsA K H3YUCHHIO ainreOpbl M Hadal MaTeMaTH4ecKoro
aHaIIN3a;

HCII0JIb30BaHNe MaTeMaTHYeCKHX MOJeNeil JUIs pelleHus MPUKIaJIHbIX 3a/1ad, 3a/1a4 u3
CMEKHBIX JIHCIUILINH;

NpHOOpETeHNe OIbITa OCYIIECTBICHHS YueOHO-HCCIeI0BaTeNbCKOM, MPOEKTHOH U
HH(OPMAITHOHHO-TI03HABATEIbHOM A TEeTbHOCTH;

pa3BUTHE HWHANBHIYaTbHOCTH U TBOPUECKHX CIIOCOOHOCTEi, HalpaBlIeHHOe Ha
MOJTOTOBKY BBIITYCKHUKOB K OCO3HAaHHOMY BbIOODY Ipodeccun.

V4ebHbIil mpeamer «MaTemaTuka» BXOAHT B ITepedeHb YUeOHbBIX MPEeIMETOB, 0053aTeNb-
HBIX IS H3y4eHHs B cpefHeil oOmeoOpazoBaTenbHONl 1mKoide. JlaHHas mporpaMma
MpeycMaTpUBaeT H3yUeHUe mpeMeTa Ha 0a30BOM YpPOBHE.

IIporpamma peanmsyeT aBTOPCKHE HeH pa3BHBAIONIET0 00yIeHUS MaTeMaTHKe, KOTopoe



JIOCTHTAeTCA 0COOEHHOCTAMH M3JI0KEHHI TEOPETHIECKOTO MaTepHasa M CHCTEMOI YIpaKHeHUH
Ha CpaBHEHHE, aHalIH3, BBIJEJICHHe TIJIaBHOTO, YCTAHOBIIEHHE CBfA3eH, KiIacCH()HKAIIIO,
0000IIeHHE U CHCTEMATH3AILIO.

Obuwiaa xapakmepucmuka Kypca MmamemamuKu

CozepKaHue Kypca anzeopst U Hauan mamemamudeckozo ananuza B8 10—11 xiaccax
Mpe/ICTaBIeHO B BHIE CIEAYIOMIHX COJIEePKATeIbHBIX pa3fenoB: «Umeaa H BeJHYHHBD,
«BbIpazkeHHS», «YpaBHeHHH H HEePaBEeHCTBAY, «DYHKRIH I, «3l1eMeHThbI
MaTeMaTHYeCcKOro aHauau3a», «BeposTHocTh M cTaTHcTHKAa. PaGora ¢ JaHHBIMIY,
«Anredpa H Ha4a/1a MaTeMaTH4eCKOT0 AHAIN3a B HCTOPHYECKOM Pa3BUTHID).

B pazgene «Uncna W BeJIHYHHBD) PacHIUPSETCS IOHATHE YHCIA, KOTOPOE CILYKHT
¢dbyHnaMeHTOM THOKOTO H MOIIHOTO amlliapaTa, UCHOJb3YeMOTO B peIIeHHH MaTeMaTHYeCKHX
3aja4 U B pEIIeHHN 3a/a4 CMEKHBIX JUCHUIUIMH. MaTepuan JaHHOIO paszena 3aBepIIaeT
coJlepiKaTenbHYIO JTHHUIO IIKOJBHOTO Kypca MaTeMaTHKU «HHca 1 BEIMIHHBD

OcobeHHOCThIO pa3fiena «BbIpaxkeHHs» IBISETCA TO, YTO MaTepUal H3y4aeTcs B pa3HbIX
TemMax Kypca: «llokasarenpHas u Jjorapudmmdeckas QyHKIMH», «TpHTOHOMETPHUYECKIE
byukiuny», «CrenenHas ¢yHkmus». Ilpy u3ydeHHHm 3Toro paszuena GopMupyercs
NpeCTaBICHNE O MNPHUKIAJHOM 3HAYCHHH MAareMaTHKH, O IepBOHAYaIbHBIX IIPHHIIUIIAX
BBIYNCIINTEIBHON MaTeMaTHKH. B 3a1aun M3ydeHus pa3fena BXOJUT pa3BUTHE YMEHUS pellarh
3a7aull palHoOHaIbHBIMH METOJaMH, BHOCHTh HEOOXOIHUMBbIE KOPPEKTHBBI B XOJi€ pENICHHS
3a]avH.

OcobeHHOCTBIO pa3jiena «YpaBHEHHS H HEPaBEHCTBa» ABISLETCA TO, YTO MaTepHuai
H3ydaeTcs B pa3sHBIX TeMmax Kypca: «Iloka3aTtenpHas u jgorapudmideckas ¢yHkum», «Tpuro-
HoMeTpHueckne GyHKnn», «CremenHas GyHKIHS». MarTepHan TaHHOTO pasfella HOCHT
NPUKIAJHON XapakTep H YYHTHIBA€T B3aUMOCBS3b CHCTEMBl HAYYHBIX 3HAHHI U MeTojia
MO3HAHUS — MAaTeMaTH49eCKOro MOJEIHpPOBAHHS, IIPEICTABISET IIHPOKHE BO3MOKHOCTH I
pa3BUTHS ATTOPUTMHYECKOTO MBIIUICHHS, 00ecrednBaeT OIMBIT MPOAYKTHBHON esSTEeTbHOCTH
JUIS pa3BUTHS MOTHUBAITNH K 00yUeHHIO U HHTEJUICKTA.

Paznen «OyHKIMH» paciIupsieT Kpyr SJMeMeHTapHBIX (YHKIHiII, M3YdeHHBIX B Kypce
anreOpbl 7—9 Ki1accoB, a TaKkKe METOJIOB HX HcciaeoBaHus. [[ebro n3ydeHns JaHHOTO pasjena
aBIsieTCs (popMHpOBaHHE YMEHHS COOTHOCHTH PeaIbHbIE 3aBUCHMOCTH U3 OKpYKaromell KU3HU
H U3 CMEXKHBIX JUCHUIUIMH C 3JeMEHTapHBIMH (DYHKIIHAMH, HCIOIb30BaTh (PYHKIIMOHAJIBHBIC
Mpe/ICTaBlIeHUs Ul penreHus 3anad. COOTBETCTBYIONIHII MaTepHal CIIOCOOCTBYET Pa3BUTHIO
CaMOCTOATEIBHOCTH B OpraHU3allUi U MPOBEJACHUH HCCIIeI0BaHMIl, BOOOPakKeHNUS 1 TBOPUECKIX
crocoOHOCTe ! yJamnuxcs.

Marepuan pasjiena «JIeMeHThl MaTeMaTHUECKOTO aHAIN3a», BKIIOYAIONIHI B ce0s TeMBI
«[IpousBognHas u e€ mpuMeHeHHe» H «lIHTeTpad U ero HpUMeHeHHe», (popMHpYeT Ipen-
CTaBJIeHHS 00 OONTHX MAEAX U MeToJaX MaTeMaTHiecKoro aHaimusa. Ilenb m3ydeHus pasjena —
NpUMEHEHNe amapara MaTeMaTH4YecKOro aHalm3a IS peleHus MaTeMaTHdecKHX |
MpaKTUYeCKHX 3aja4d, a TakkKe IS JI0Ka3aTelbCTBa PAJia TEOpPeM MAaTeMaTH4YeCKOro aHal3a |
reOMeTpHI.

Copepxanne pasnena «BeposTHOCTh U cTaTHCTHKA. PaboTa ¢ JaHHBIMIY» pacKpbIiBaeT
MPUKIAJHOE U MPaKTHYIeCKOe 3HaUYeHHe MaTeMaTHKH B COBPEMEHHOM Mupe. MaTepuai JaHHOTO
pasznena crmocoOcTByeT (OPMUpPOBAHUIO YMEHHS BOCIPHHHMATh, MPEJCTaBIATh H KPHUTHUESCKH
aHATM3UPOBAaTh HH(POPMAIHMIO, TPEJCTABICHHYI0 B pa3lIHdHbIX (GopMax, MOHHMAHHIO
BEPOSTHOCTHOTO XapaKTepa pealbHbIX 3aBHCHMOCTEIL.

Paznen «Anrebpa m Hadaga MaTeMaTHIECKOTO aHaqu3a B HCTOPHYECKOM pPa3BUTHI»
Mmo3BOJIsIEeT chOpPMUPOBaTh IMPEACTaBICHHE O KYIbTYPHBIX H HCTOPHYECKHX (DaKTOpax CTaHOB-
JeHUs MaTeMaTHKN KaKk HayKd, O IIEHHOCTH MaTreMaTHYecKUX 3HaHWil H UX NPUMEHEeHHH B
COBPEMEHHOM MHpE, O CBSI3H HAyYHOT'O 3HAHMUS U [IEHHOCTHBIX YCTaHOBOK.

Conepxanue Kypca zeomempuu B 10—11 Kiaccax IIpeICTaBI€HO B BUIE CIEAYHOIINUX
coJiepiKarenbHbIX pa3enos: «llapaiieibHOCTH B IpocTpadcTBey, «[lepneHIHKY/ISAPHOCTL B
npocrpadcTBe», «MHororpanaukmy, «KoopauHaThl H BeKTOPbI B MpocTpaHcTBe», «Tema
BpameHus», «O0beémsbl Teal. IlTomans cepb», «I'eoMeTpHsi B HCTOPHIECKOM Pa3BHTHMI.



B paspene «llapaienpHOCTh B HPOCTPAHCTBE» BBOJUTCA IOHATHE MMapaslIeIBHOCTU
MpAMOIl M IUIOCKOCTH, KOTOpOe CIYKHT (PyHJaMeHTOM THOKOTO M MOIIHOTO alapara, HC-
MOJIb3YEMOTO B PEHICHUH T€OMETPHIECKUX 3a/1ad.

B 3amaun u3ydeHus paszzgena «llepneHIUKYIIPHOCTh B IPOCTPAHCTBE» BXOJIUT pa3BUTHE
YMEHHS pelraTte 3ajadil paioHadIbHBIMH MeTOJaMH, BHOCHTh HeOOXOJHMMBIE KOPPEKTHBHI B
X0JIe penieHus 3a1aqm.

OcobennocThio pasjena «MHOTOTpaHHUKH» SBISeTCA TO, YTO MaTepual JaHHOTO
pasjiena HOCUT IPHKIAJHON XapaKTep H YIHThIBAeT B3aHMOCBSA3b CHCTEMbl HAYIHBIX 3HAHUI U
MeTO/1a IMO3HAHUA — MaTeMaTHYeCKOTo MOJSIHPOBaHUSA, 001aaeT MHPOKUMH BO3MOKHOCTIMHI
JUIS  pa3BHTHA aJrOpHTMHYECKOTO MBINUIEHHSA, oOeclednBaeT ONIBIT  IPOIYKTHBHOI
JeATeIbHOCTH, 00eCcIIeTNBAIONIIIT pa3BUTHEe MOTHBAIIUH K OOYIeHHIO U HHTEJLIEKTA.

Paznen «KoopmHATBI H BEKTOPHI B MPOCTPAHCTBE» pACHIMPAET MOHATHS, U3YUCHHBIC B
Kypce reoMeTpun 7—9 KIaccoB, a TaKKe METOJIbl HcciaeAoBaHuA. 1[enbio M3ydeHHsS JaHHOTO
pasnena sBiasercs (OpMHpPOBaHHE YMEHHS MPHUMEHATh KOOPJAHHATHBIN MeTOJ IS pellleHHs
Pa3IMYHBIX TEOMETPHUECKIX 3a/1ad.

Matepuan pasjena «Tela BpamieHHS» CIIOCOOCTBYET pa3BHUTHIO CaMOCTOSATEILHOCTH B
OpraHH3alliil M IIPOBEJCHHH HCCIeJAOBaHMI, BOOOpakeHHS M TBOPUECKHX CIOCOOHOCTEIl
y9ammxcs.

Marepuan pasgena «O0béMbl Ten. Ilmomans cheprl» dopMupyeT MpejacTaBIeHUS 00
00X HIesX H MeToJIax MaTeMaTHIeCKOTo aHadn3a U reoMeTpur. [lens u3ydeHus pasjena —
NMPUMEHEHNE MaTeMaTHYEeCKOro armapaTra IS peIleHNnsS MaTeMaTHIeCKHX H MPaKTHYECKHX
3aJ1a4, a TaKKe I JI0Ka3aTelIbCTBA Psijia TEOPEM.

Paznen «l'eoMeTpus B HCTOPHYECKOM pasBUTHH» TO3BOJILeT CHOPMHPOBATH
IpejicTaBlIeHHe O KYIbTYPHBIX H HCTOPUUIECKNX (paKTOpaxX CTAaHOBJICHHUS MaTeMaTHKH KaK HayKH,
O IMEHHOCTH MAaTeMaTHYeCKUX 3HAHHI H HUX MPHMEHEHUIl B COBPEMEHHOM MHpE, O CBS3H
HAyYHOTO 3HAHHS U IEHHOCTHBIX YCTaHOBOK.

MecTo Kypca MaTeMaTHKH B 0a3MCHOM Y4e0HOM ILIaHe

B 0asucHoM ydueOHOM (00Opa3oBaTeIbHOM) IUIaHE Ha H3yUeHHE MaTeMaTUKH OTBeIeHO 4
gaca B Hejemo, 136 JacoB rojioBeIX. I3 HHX Ha pasjiel anreOpbl M Hadal MaTeMaTHIeCKOTO
aHamm3a B 10— 11 Ki1accaX OCHOBHOI IIKOJIBI OTBeJIeHO 3 yIeOHBIX Haca B HeJleIl0 B TeUEHHE
KasKJIOTO rojia 00yueHNs, a Ha pa3jiell TeoMeTpHs 2 Jaca B HEJIeko.

JIHYHOCTHBIE, MeTaNpeIMeTHbIe H MpeMeTHbIE Pe3yAbTAThl 0CBOEHHS CO/IePiKaHHsI
Kypca aJaredpbl H Ha4aJ MAaTeMaTH4eCKOT0 aHAIN3a
3ydenne anreOppl M Hadal MaTeMaTHUYeCKOTO aHajan3a [0 JaHHOW IporpaMMe
crocoOCcTBYeT (hOPMHPOBAHUIO Y YUANTUXCS IHTHOCTHBIX, METapeIMETHBIX U MPEIMETHBIX pe-
3yJIbTaTOB OOYyUeHHS, COOTBETCTBYIONIMX TpeOoBaHmsIM @DelepalbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHIapTa CpelIHero ooniero oopa3oBaHsL.
Juunocmuvie pesyviavmaniol.

1. BOCHHTaHHE POCCHHCKOH TpakJaHCKON WIEHTHYHOCTH: TWAaTPHOTH3MA, VYBaXKEHHA K
OteuecTBY, OCO3HAHNE BKIaJa OTEUSCTBEHHBIX YUEHBIX B Pa3BUTHE MIPOBOI HAYKH;

2. ¢dopMupoOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSA
HayKH U 00IIecTBEHHOI MIPaKTHKH;

3. OTBETCTBEHHOE OTHOIICHHE K OOYUEeHHIO, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPA3BUTHIO H
caMo00pa30BaHUI0 Ha MPOTLKEHHH BCell JKU3HU; CO3HATENbHOE OTHONICHHE K
HEMPEepPhIBHOMY O0Opa30BaHHIO KaK YCIOBHIO YCIENIHON MpodecCHOHATBHOH U
o0mIecTBEHHOIT IeATeIbHOCTH;

4. oco3HaHHBII BEIOOD OyayIeil mpodeccHoHATBHOI eI TeIbHOCTH Ha 0a3e OpUeHTHPOBKU B
Mupe mpodeccHmii U TpodecCHOHATBHBIX MPEANOYTEHUIl; OTHONIeHHe K Tpodec-
CHOHAIBHOHN JIeATeThHOCTH KakK K BO3MOKHOCTH Yy4acTHS B pPEIIeHHH JINIHBIX,
oOIIeCTBEHHBIX, TOCYJAApCTBEHHBIX U OONICHAIMOHAIBHBIX mpobieM; (opMHpOBaHHE
YBaKUTEIBHOTO OTHONIEHUS K TPYAY, Pa3BUTHE OIBITa YJACTHS B COIHAIBHO 3HAYHMOM



TpyIe;

yMeHHe KOHTPOJHIpPOBaTh, OIIEHNBATh U aHAIM3UPOBATH IIPOIIECC U pe3yabTaT yueOHOH I

MaTeMaTH9eCKOI eI TeIbHOCTH;

YMEHHE YIPaBITh CBOEH M03HABATEIbHOI AESTEIbHOCTEIO;

YMEHHE B3aHMOJEICTBOBATh C OJHOKJIACCHHUKAMH, JEeTbMH MIIAJIIEr0o BoO3pacTa o

B3POCIBIMH B 00pa30BaTeIbHOI, OOIIECTBEHHO IOJIE3HOMH, yieOHO-HCCIeA0BaTEIbCKOIM,

MPOEKTHOMH U IPYrUX BHIAX AESTEIbHOCTH;

KPUTUYHOCTh MBIIUIEHUS, WHUIMATHBA, HAXOMYMBOCTh, AKTHUBHOCTh IIPH pEIICHHUN

MaTeMaTH9eCcKHX 3a1ad.

MemanpedwemHbzepes’yﬂbmambz 3
l. yMeHHe CaMOCTOSTEIBHO OMNPENeNsITh LEeMH CBOEH JeSTeIbHOCTH, CTaBUTh H
(dhopMyIHpoBaTh JUIA cedA HOBEIE 3a/1aUH B YIE0e;
2. yMeHHE COOTHOCHTHb CBOHU JEHCTBHS C IUIAaHHPYEMBIMHU pe3yJIbTaTaMU, OCYIIECTBISATh
KOHTPOJIb CBOEl JIeSITeIbHOCTH B IIPOIEcCe JOCTHIKEHHS pe3ylbTaTa, OIpPeNelsiTh CHOCOOBI
NIeTICTBHII B paMKax IIpe/II0KeHHBIX YCIOBUI H TpeOoBaHMUIl, KOPPEKTHPOBATh CBOU JIeHICTBUA
B COOTBETCTBUH C H3MEHSIONIEIICS CUTyallHel;
3. yMeHHe CaMOCTOSTEJIHHO IPUHUMATh PELIEeHNs, IPOBOJUTh aHAIN3 CBOEH JAesSTeIbHOCTH,
HNPUMEHSTH Pa3IHYHbIe METOIbI [I03HAHNS;
4. BIaJieHNe HaBbIKAMU II03HABATENBHOMH, Yy1eOHO-HCCIEAOBATENbCKOI M IPOEKTHOI
JIeSTeIbHOCTH;
5.  ¢opmupoBaHHe MOHATHIHOTO amiapaTa, YMEHHS C03/1aBaTh 0000IIEHNS, YCTaHABINBATh
aHAJTOTHH, KIacCH(UITNPOBaTh, CaMOCTOSTEIHHO BBIOHMPATh OCHOBAHUSA M KPHUTEPHUH JUIs
Ki1accH(pUKaIliu;
6. yMeHHe YCTaHaBIMBaTh IIPHYNHHO-CIEICTBEHHBIE CBS3H, CTPOHTh JIOTHYECKOE
paccyikJieHne, yMO3aKIO4eHHe (HHOYKTUBHOE, NeIYKTHBHOE H II0 aHAJOTUH) U JelIaTh BbI-
BOJBI;
7. QopmupoBaHHE KOMIETEHTHOCTH B OOJacTH HCIOJIb30BaHHS HH(GOPMAITHOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOT HIi;
8. yMeHHe BHJIETh MaTeMaTHUECKYIO 3a/]auy B KOHTEeKCTe MpoOIeMHOIl CUTYallul B JPYTHX
JWICITUIUINHAX, B OKPYKarOIIeH KU3HU;
9. yMEHHE CaMOCTOSATEIbHO OCYIIECTBIIITh IMOHCK B Pa3IMIHBIX HCTOYHHKAX, OTOOp,
aHATH3, CHUCTEMATH3allUI0 U KiIaccH(pHUKAIo HHpopMaimi, HeoOXOAMMOM IS pelleHHs
MaTeMaTHIeCKUX MpoOiieM, MpeicTaBiIiATh €€ B MOHATHOH (opMe; MPHHUMATH PENISHUE B
YCIOBUSIX HEMONHOW WIH W30BITOYHON, TOYHOH WM BEPOATHOCTHON HHQpOpMAaI;
KPUTHYECKU OIICHHBaTh U HHTEPIPETHPOBATh HH(POPMAIUIO, MOTYJaeMYI0 U3 pPa3IHYHBIX
HICTOYHHUKOB;
10. ymMeHHe HCIOJB30BaTh MaTeMaTH4ecKHe Cpe[cTBa HATIAHOCTH (TpaduKH, TaOIHIm,
CXEMBI U Jp.) IS UUTFOCTPAINH, HHTePIIPEeTalluy, apryMeHTalIlly;
11. ymeHHe BBIJBHTaTh THIIOTE3bl IPH pENIEHHH 3a/laud, MOHUMAaTh HEOOXOIUMOCTh HX
IPOBEPKU;
12. moHNMaHHWe CYNIHOCTH AITOPHUTMHYECKHX IIPEeJIIICAHUII M YMEHHe JeliCTBOBaThb B
COOTBETCTBUH C MPE/JIOKEHHBIM aITOPHTMOM.
Ilpeomemmunie pezynomamoi.

1. oco3HaHHe 3HaYEHUS MAaTEeMATUKH B ITOBCEIHEBHOII JKH3HH YeII0BEKA;
2. TpejcTaBIeHHE O MaTeMaTHYECKO Hayke Kak cpepe MaTeMaTH4IecKOil IesTeIbHOCTH, 00
dTamnax eé pa3BUTHS, O €€ 3HAYNMOCTH JUIS pa3BUTHS HBIIN3ALNH;
3. yMeHHe ONHCHIBaTh SBJICHHS pPeaTbHOIO MHpPa Ha MaTeMaTHYeCKOM S3BIKE;
Hpe/CTaBIeHNE O MaTeMaTHYeCKIX MOHATHAX H MaTeMaTHIECKIX MOJENAX KaK O BaKHEHIIeM
HHCTPYMEHTApHH, II03BOJIIONIEM OIUCHIBATh M H3y4YaTh Pa3HbIE MPOIIECCH U SBICHHUS;
4. mpezacTaBieHHe 00 OCHOBHBIX MOHATHSAX, HAEIX U MeTO/1ax aaredpsl 1 MaTeMaTHIeCKOTO
aHaJIH3a;
5. TpeicTaBlIeHHE O IMpolleccaX M SBJIEHHUAX, HMEIONIUX BEPOSTHOCTHBIN XapakIep, O
CTaTUCTHYECKHX 3aKOHOMEPHOCTAX B peaJlbHOM MHpe, 00 OCHOBHBIX IIOHATHSX 3Je-



MEHTapHOI TEOpUH BEPOSATHOCTEH; YMEHHe HaXOJUTh U OIEHUBaTh BEPOSTHOCTH
HACTYIUIGHUS COOBITHIl B TIPOCTEHIINX MPaKTHYECKHX CHTYaI[MsX M OCHOBHBIE XapakTe-
PUCTHKH CIIyIailHbIX BEIHYHH;
6. BIaJeHHe METOJIaMH JI0Ka3aTeIbCTB M aTOPUTMAaMHU PEIIeHUs; YMEHHe HX IPUMEHSTh,
IPOBOIUTH JIOKa3aTelbHbIC pacCyAKICHIS B X0JIe pelIeHns 3a/1ad;
7. TpaKTHYECKH 3HAUYMMble MaTeMaTHYeCKHe YMEHHUS U HaBBIKH, CIIOCOOHOCTh HX
IPUMEHEHHS K PEIIeHHI0 MaTeMaTHUYeCKHNX H HeMaTeMaTHYeCKHX 3ajad, MpeJlnoJiararomiie
yMEHHE:

a. BBIMOJIHATH BHIYUCICHUS C JeHCTBUTEIHHBIMI U KOMIUIEKCHBIMH YHCIAMU;

b. pemate  palMoOHadbHBIE, HppaIliOHAIbHbBIE, IIOKa3aTelbHble, CTEIEHHbIE U

TPUTOHOMETPHUECKIE YpaBHEHHS, HEPAaBEHCTBA, CHCTEMBI YPaBHEHUIT H HEPABEHCTB;

C. pemiaTh TEKCTOBBIE 3aJadll apH(PMETHUIECKHM CIIOCOOOM, ¢ MOMOIIBI0 COCTABICHUS H
pelieHns ypaBHEHHII, CHCTeM YpaBHEHUIl U HEPaBEHCTB;
d. ucmomp30BaTh adreOpandecKuil S3IK JUIL OIMCAHUS MPEJAMETOB OKPY/KAMOIIETo MUpa H

CO3JIaHHUS COOTBETCTBYIOIIUX MaTeMAaTHIECKHX MOJIENEil;

€. BBIIIOJHATh TOKJICCTBEHHBbIE MpeoOpa3oBaHUA pPaIMOHATBHBIX, HpPPalHOHATHHBIX,
MMOKAa3aTeIbHBIX, CTEMEHHBIX, TPUTOHOMETPHIECKIX BhIPaKEHHIT;

f BBIMOJHATH OIEpaIli HaJl MHOKECTBAMU,

g. HuccienoBaTh (PYHKIIMU C MOMONIBIO MPOU3BOIHOMN H CTPOUTH UX T'padUKH;

h. BeMUHCIATH TWIONAAN GUTYP U 00BEMBI TEN ¢ TOMOIIBIO OTIPEIeIEHHOTO HHTErpaa;

1. TIPOBOJNTH BBIYHCICHHS CTAaTHCTUYECKHX XapaKTEPHCTHK, BBINOIHATH MPUOTIKEHHBIS

BBIYHCIICHNS;

J. penIate KOMOHHATOPHBIE 3aauH;
8. BIaJeHHe HaBBIKAMU HCIIOJb30BAHHS KOMIIBIOTEPHBIX MpOTpaMM IPH  pelleHHH
MaTeMaTHYeCKIX 3a71ad.

Ilnanupyemble pe3yabTaThl 00y4YeHHSl ajredpe W HA4YaJIaM MaTeMATHYeCKOIo
aHaIM3a

Ynciia 1 BeJTHYHHBI

BBITYCKHUK HAYIHTCS:

ONEepHpPOBATh TOHSATHEM «paJlaHHas Mepa YIJa», BBINOIHATh MpeoOpa3oBaHUL
paJaHHOI Mephl B TPAIyCHYIO U TPaJycHOI MEPHI B paJHaHHYIO;

OTIepHPOBATH MOHATHEM «KOMILUIEKCHOE UHCIIO», BRITIOIHATh apu(METHUECKIIE OMepPaIii
C KOMIUIEKCHBIMH YHCIaMI;

H300pakaTh KOMIUIEKCHBIE YHCIIa HAa KOMIUVIEKCHOI TJI0CKOCTH, HAXOMUTh KOMIUIEKCHYIO
KOOPJIHMHATY YHCIIA.

BBITYCKHUK MOJYIHT BO3MOKHOCTD:

HCIIOJIb30BaTh pa3IMdHble Mepbl HU3MEPEHUS YIVIOB IPH PelIeHHH TeOMEeTPUIeCKHX
3aj1a4, a TaKXKe 3a/1a9 U3 CMEKHBIX JIHCIUILTHH;

MPHMEHATh KOMIUIEKCHBIE YHciIa JUI pellleHs alreOpandecKuX ypaBHEeHHUIL.

Boipaxenus

BBITyCKHUK HAyIHTCS:

OTIepHPOBATH MOHATHAMH KOPHS N-il CTeleHH, CTEeHU C PallMOHAIBHBIM MOKa3aTeleM,
CTETEeHH C JIeliCTBUTEIbHBIM MOKa3aTelIeM, JIorapugma;

NPHMEHATh TOHATHS KOPHSA n-il CTeleHH, CTENeHH C PaIlHOHAIBHBIM IOKa3aTeleM,
CTEMEeHH ¢ JICHICTBUTEIbHBIM IOKa3aTeleM, JorapugMa U HX CBOICTBA B BBIUUCICHHSAX U IpH
pelIeHnn 3a/1a4;

BBITIOJIHATh TOKJIECTBEHHBbIE MPeoOpa30BaHUS BBIPAKEHUII, COJEpKANIMX KOPEeHb nN-i
CTETeHH, CTeTICHH C PallHOHaJbHBIM IOKa3aTeJeM, CTEIEHH ¢ JeHCTBUTEIbHBIM IOKa3aTelleM,
agorapudm;

OTIepHpPOBATh IOHATHSAMH: KOCHHYC, CHHYC, TaHT€HC, KOTAaHT€HC yrjia IIOBOpOTa,
apKKOCHHYC, apKCHHYC, apKTaHT€HC U apKKOTaHT €HC;

BBITIOJTHATH TOXKIECTBEHHbIE MPeoOpa30BaHNs TPUTOHOMETPUUESCKIX BBIPAKEHHIL.

BBITYCKHUK MOJYIHT BO3MOKHOCTD:



BBITIOJIHATh MHOTOIIAroBble MpeoOpa30oBaHUs BbIpaKEHUI, MPUMEHSS NIHPOKHIl Habop
CIoco00B U MPUEMOB;

MPHUMEHATh TOKIECTBEHHbIe IPeoOpa30BaHMS BBIPAKCHUIN UIS penieHus 3agad u3
Pa3IMUHBIX pa3/IeloB Kypca.

VYpaBHeHHSI H HePaBeHCTBa

BbI?’.".yCKHI.!K HAYYUMCA:

peliaTh HppaIioHalIbHbIe, TPUTOHOMETPHUECKIE, TOoKa3aTeIbHble U JIOTapH(pMUIecKie
ypaBHEHUsI, HEPABEHCTBA U HX CUCTEMBI;

pemiaTh anredpanvecKue ypaBHEHNS Ha MHOKECTBE KOMIUIEKCHBIX UHCel;

MOHNMAaTh YpaBHEHHE KaK BaKHEMIIYI0 MaTeMAaTHYEeCKYI0 MOJedb JUIS OIMCAaHUS M
H3Y4YeHUS Pa3HOOOpa3HBIX peaJbHbIX CHTYallHil, pellaTh TEKCTOBBIC 3a/ladl ajareOpandecKuM
METOJIOM;

MPHMEHATH TpaduuecKie MpeCTaBISHIS I HCCIeI0BAaHNS YPaBHEHUII.

B BINVCKHUK NOTVYUIN 6O3MOMNCHOCHIb.

OBIIaJIeTh IpHEMAMH PeNieHHs YPaBHEHHUIl, HEPaBEHCTB M CHCTEM YpaBHEHMUIT; IPUMEHSTh
anmapar ypaBHEHHII [l pelieHns pa3HooOpa3HbIX 3a/1ad U3 MaTeMaTHKH, CMEKHBIX MPEeIMETOB,
MPaKTUKH;

MPHUMEHATh TpaduuecKue IpeACTaBICHUS U1 UCCIEA0BAaHUS ypaBHEHHI, HEPaBEHCTB,
CHCTEM YpaBHEHHII, coJiep KalliX MapaMeTpsl.

DyHKIHA

But HYCKHUK HAVYUINCA.

MMOHNMATh H HCIIOJIB30BaTh (QYHKIIMOHAIbHBIE TOHATHS, S3bIK (TEPMHUHBI, CHMBOJIIIECKHE
0003HaYeHHs );

BBIIOJHATh IOCTpoeHHE TpaduKkoB (QYHKIMII C TOMOIIBI0 TIeOMETPHIECKHIX
npeoOpa3oBaHMil,

BBITIOJIHATh MOCTpoeHNe rpadukoB Buaa y = f(X), CTeNEeHHBIX, TPUTOHOMETPHUECKUX,
00paTHBIX TPUTOHOMETPHIECKIX, ITOKAa3aTeIbHbIX H J0Tapu(GMITUIECKIX () YHKITHIT;

HccieIoBaTh CBOICTBA (DYHKITHIL;

MOHNMAaTh (YHKIHIO KaK BaKHEMIIYI0 MaTeMaTHYeCKYH0 MOJelb JUIS OIHCAaHUs
MPOIIECCOB U SBJICHUII OKPYKAIONIET0 MIpPa, MPHUMEHATh (PYHKIIMOHAIBHBIIH S3BIK IS OTHCAHUSA
U UCCIIeIOBAHMS 3aBHCHMOCTEN Mexk 1y (PU3NIecKUMH BeTHIMHAMI.

BbI??yC?{HMK NOJAYVYUIN 6O3MOMNCHOCNID.

MPOBOJIUTH UCCIIEIOBAHMS, CBSI3aHHBIE C M3YUEHHEM CBOIICTB (DYHKITHII, B TOM UHCIIE C
HCIOJIb30BaHUEM KOMITBIOTEPA;

HCIIOJIh30BaTh (DYHKIIHOHATIbHBIE IPEACTABICHHS H CBOICTBa (DYHKIMI JUIS penieHus
3a7a4 U3 pa3INIHbIX pa3fenoB Kypca MaTeMaTHKH.

D/IeMeHThl MATeMATHYeCKOT 0 aHAJIN3a

BbI?’.".yCKHI.!K HAYYUMCA:

MMOHNMAaTh TEPMHUHOJIOTHIO H CHMBOJHKY, CBS3aHHYIO C TIOHSTHSMH TIPOU3BOJIHOI,
mepBooOpa3HoIl U HHTETpana;

peliaTh HepaBeHCTBa METOJIOM HHTEPBAIOB;

BBITIHCIISATH MIPOU3BOIHYIO U IIePBO0OPa3HYIO () YHKITHU;

HCIOJIb30BaTh MPOU3BOIHYIO [UIS HCCISI0BAHUS U TIOCTPO eHUS IpadHKOB (DYHKITHIT;

MMOHNMAaTh TEOMETPHUYESCKHIl CMBICI TIPOU3BOJHOI H OIpeJIeIEHHOTO HHTEerpaia;
BBIYHCIISATH ONpeIeIEHHBIN HHTErpall.

B BINVCKHUK NOTVYUIN 6O3MOMNCHOCHIb.

copMuIpoBaTh MpecTaBISHNE O Tpe/iee (PYHKIINN B TOUKE;

cpopMUpOBaTh MpeCTaBICHIE O MPHMEHEHHH TeOMETPHYIECKOTO CMBIC/IA TMPOU3BOHOM
H UHTerpaja B Kypce MaTeMaTHKH, B CMEKHBIX THCITHILIHHAX;

chopMHPOBATh H YIIIYOUTh 3HAHUS 00 HHTETpale.

BeposiTHOCTh B cTaTHCTHRA. PaGoTa ¢ JTaHHBIMHA

BBITYCKHUK HayIHTCS:

pemiath KOMOHMHATOpHBIE 3alaul HAa HAxOXJIEHHEe KOoJudecTBa OOBEKTOB WIH



KOMOMHAITHIT;

MPHMEHATh popmyny OnHOMa HproToHa U1 IpeoOpa3oBaHUs BhIpaKeHHIT;

HCIIOIB30BaTh METOJI MaTeMaTH4YecKOll HHAYKIHM JUIS JI0OKa3aTelnbCcTBa TEOpeM H
pelleHnd 3a/1ay;

HCIIOJIb30BaTh CIIOCOOBI MPEICTABISHIS H aHAIN3a CTAaTH CTHIECKHUX JTAHHBIX;

BBITIOIHATH OTepaIui HaJl COOBITUAMHU H BEPOSATHOCTSIMH.

BBITyCKHUK MOIY9IUT BO3MOKHOCTB:

Hay4HThCS CHEIHaIbHBIM MPHEMaM pellleHns KoMOMHATOPHBIX 331a4;

XapaKTepU30BaTh MIPOIECCH] U SBICHUS, HMEIOIINE BePOATHOCTHBII XapaKTep.

Conep:xxaHne Kypca

Unciaa u BeJTHIHHBI

Pannannas mepa yria. CB43b paJliaHHOI MEpPBI YIJIa ¢ TPaJayCHOI MEepoii.

Pacmiupenne moHSTHS 4YHclIa: HaTypalbHbIE, IIeIble, PallHOHAIbHBIE, JIEHCTBUTEIBHEIE,
KOMILIEKCHbIe d4HciIa. KoMIUIEKCHBIE dHCIa W HUX TIeoMeTpHYecKas HHTepIpeTaris.
Comnpsuk€HHBIE KOMIUIEKCHBIE 4Hcla. JeficTBUTeNbHAS U MHHUMAas 9acTH, MOJYIb H apryMeHT
KOMILJIEKCHOTO umnciia. Anrebpandeckas U TPUTOHOMeTpHUUecKas (popMbI 3allicH KOMIUIEKCHBIX
qucen. ApudmeTHueckne oOIeparil ¢ KOMIUIEKCHBIMM 4YHciaamu. HarypaipHas cTeleHb
KOMILIEKCcHOT0 uncia. @opmyna Myaspa.

Bbipakenusi

Kopens n-it crenenn. ApudmeTndeckuil KopeHb n-il cremeHu. CBOICTBa KOPHS n-if
crerend. ToxkKIecTBeHHbIE IMpeoOpa3oBaHUSA BBIPAKEHUI, COAEp/KANMX KOPHU N-i CTEIEeHH.
BriHeceHne MHOKUTEIS U3-110]] 3HaKa KOPHSA. BHeceHNe MHOKUTENS 0] 3HAK KOPHSL.

CremeHp C panOHAJBHBIM IOKa3aTeraeM. CBOIiCTBa CTENEHH C paIllHOHAIBHBIM
mokasareneM. TokKIecTBeHHblE IMpeoOpa30BaHUS BBIPAKEHUII, COJepKalliX CTENeHH C
PaIOHAIBHBIM MTOKA3aTENIEM.

Kocunyc, cunyc, TaHreHc, KOTaHI€HC Yria MoBopoTa. OCHOBHBIE COOTHOIIEHUS MEKIIY
KOCHHYCOM, CHHYCOM, TAaHT€HCOM H KOTAHT€HCOM OJHOTO WU TOro ke aprymeHTa. QopMymsl
cnoxenns. @opmynsr npuseneHus. GopMynbl ABOMHOIO M MOJIOBHHHOTO YIIOB. DOpPMYIIBI
CYMMBI H Pa3HOCTH CHHYCOB (KOCHHYCOB). QOopMyIIbl IpeoOpa3oBaHIs IIPOH3BEIECHISI B CYMMY.
ToxaecTBeHHbIE IPeoOpa30BaHIs BBIPAKECHUIH, COJepKaIINX KOCUHYChI, CHHYChI, TAHT€HCHI U
KOTaHTE€HCHI.

ApKKOCHHYC, AapKCHHYC, apKTaHI€HC, apKkoTaHreHc. IIpocreiinme cBoiicTBa
apKKOCHHYCA, apKCHHYCa, apKTaHIeHCca, apKKOTAaHT €HCa.

CreneHp ¢ JeliCTBUTENBHBIM ITOKa3aTelneM. CBOIICTBA CTEIEHU C JEHCTBUTEIbHBIM
mokasareneM. ToxkJIecTBeHHbIE TPeoOpa3oBaHIs BIPAKESHHI, COJIEpKAIIUX CTEIICHHU C JIeICTBU-
TEIBHBIM MTOKA3aTEeJIEM.

Jlorapudgm. CpoiictBa norapugmoB. ToxkIecTBeHHBIe IpeoOpa30BaHHS BBIpaKeHHIl,
coJiep KaIInX J0Tapu(MBbI.

YpaBHeHus 1 HepaBeHCTBA

Obnacte ompeleleHUs ypaBHEHHsS (HepaBeHCTBA). PaBHOCHIbHBIE YpaBHEHHS
(HepaBeHcTBa). PaBHOCHIBHBIE TpeoOpa3oBaHHS YpaBHEHHMil (HEepaBEHCTB). Y paBHeHHe-
clleJICTBHE (HepaBeHCTBO-clencTBHe). [locTopoHHIE KOPHH.

HppannonanbHble ypaBHEeHHSA (HepaBeHCTBa). MeToJ paBHOCHIBHBIX IpeoOpa3oBaHMHI
JUIS pellleHusT UppPalOHAIbHBIX YpaBHEHHIl (HepaBeHCTB). MeToa cleNCcTBUIl IS penleHus
HppaOHAIBHBIX YPABHEHHII.

TpuronomeTpudeckue ypaBHeHHsS (HepaBeHCTBa). OCHOBHbIE TPUTOHOMETPUUECKHE
YpaBHEeHHS (HEPaBEHCTBA) U METOABI HX pelleHHs. |pHroHOMeTpHYecKHe YpaBHEHHS, CBOJS-
mnuecss K anredpamdecknM. OJHOpOJIHBIE ypaBHEHHS IEpBOH M BTOpOil cTemeHeil. Permemnme
TPUTOHOMETPHYECKUX YPaBHEHHUI METOOM Pa3JI0KEeHHS Ha MHOKHUTEIIH.

IToka3zaTenbHble  ypaBHeHHS  (HepaBeHCTBA). PaBHOCWIbHBIE  MpeoOpa3oBaHHS
MOKa3aTelbHBIX ypaBHEHHUil (HepaBeHCTB). llokaszaTelbHble ypaBHeHHS (HepaBeHCTBA), CBOJS-
niuecs K anredpamdecKiM.

Jlorapudmudeckne ypaBHeHHS (HEepaBeHCTBA). PaBHOCWIBHBIE IMpeoOpa3OBaHHS



nJorapuMHUIecKNX ypaBHeHHMil (HepaBeHCTB). Jlorapudmmdecknue ypaBHeHHs (HepaBEHCTBaA),
CBOJISIIMECS K aITe0OpandecKuM.

Pemenue anmreOpandeckux ypaBHEHHiIl Ha MHOKECTBe KOMIUIEKCHBIX uncel. OCHOBHas
TeopeMa anredpsl.

DyHKIHA

HanGonbiiee u HauMeHblllee 3HaueHHsA QyHKnun. YETHble U HEU€THBIE (DYHKITUH.
CBoiicTBa rpayUKOB YETHOI H HEUETHON (DYHKITHIL.

IToctpoenne rpadukoB (QYHKIHUI C TOMOIIBI TEOMETPHYECKHX MpeoOpa3zoBaHMI
(mapasuiebHBIX IEPEHOCOB, CHKATUI, PACTSKEHUIT, CHMMETPHII ).

Oobpatumeie GyuKiun. CBA3b BO3pacTaHUA M YOBIBaHUS (DYHKIIHH ¢ €€ 00paTHMOCTBIO.
B3aumuo obpatabie QyHKImH. CBOIICTBa rpadHKOB B3aHMHO 0OpaTHBIX () YHKITHIL.

Crenennas ¢yHkiusa. CTeneHHas (QYHKIIHA ¢ HATypadbHBIM (I[eIBIM) ITOKa3aTeleM.
CBoiicTBa cTemeHHOH ()YHKIIMH C HaTypajJbHBIM (IeJbIM) IOKazaTeleM. I'padmK cremeHHOI
(GYHKIIUH ¢ HATypadbHBIM (I11€1hIM) TTOKa3aTeIeM.

Oyukimug y = tf(x). B3aumoobpatHocTs QyHKIMI ¥y = tf~X U cTemeHHON (YHKIIHH ¢
HaTypaldbHBIM NoKka3areneM. CBoiicTBa ¢yHKIMHN y = tfX u e€ rpaduk.

Ilepuopmdeckne ¢yuknun. Ilepuoy mepuoaudeckoil GYHKIMH. [ JIaBHBII MepHO/I.
CBoiicTBa rpaduKa MepHoMIecKOH (QYHKITHIL.

TpuronomeTpudeckue QyHKINN: KOCHHYC, CHHYC, TAHT€HC, KOTAHTeHC. 3HAKN 3HAYCHHUIT
TPUTOHOMETpHIeCKUX (YHKIMI. YETHOCTP M HEUETHOCTh TPUTOHOMETPHUYECKHX (DYHKITHIL
ITeprnouyHOCTh TpUTOHOMETpHUeCKHX (yHKIMI. CBoiicTBa TPHTOHOMETPHUIECKHUX (YHKITHIL.
I'paduky TpUroHOMEeTPHISCKIX (DYHKITHIL.

O6patHbie TpuroHoMeTpuieckue GyHkiun. CBOHCTBa 0OPAaTHBIX TPUTOHOMETPUIECKHX
GYHKIWHIT H UX TpagUKH.

ITokazatenpHas QyHkimg. CBoiCTBA MOKa3aTeIbHON (QYHKIHH U e€ rpaduK.

Jlorapudmuueckas gyakimsg. CoiicTBa JorapudMuIecKoil GyHKINN U e€ TpaduK.

D/IeMeHTbl MATEMATHYE€CKOI 0 AHATIH32

IIpenmen ¢yaximmu B Touke. HempepblBHOCTh. IIpOMEKYTKH 3HAKOMOCTOSHCTBA
HeTpepbIBHOI (PyHKIIHH. HelmpepbIBHOCTH pallMOHATBHON QyHKITHNH. MeTo ] HHTepBaJIoB.

3amaun, MPUBOANINE K TOHATUIO Ipou3BojHON. IIpomsBojHas (GYHKIIMH B TOUKE.
Tabmuma mnpomsBoaubIX. IlpaBuia BBIYHCIASHHUS TMPOU3BOAHBIX. MeXaHHUECKHil M TeoMe-
TPUYECKHII CMBICI IIPOM3BOJIHOI. YpaBHeHHe KacaTelbHOH K Tpaduky ¢yHkmuu. IIpusHaku
Bo3pacTaHus u yObiBaHHS (yHKImH. Toukm sKkcTpeMyMa QyHKIuH. MeToJ HaXOXKJIeHHS
HanOoJIbIIero U HaNMeHbIero 3HaueHnil Gpyakmuu. Iloctpoerne rpadukoB ¢ yHKITHIL

ITepBooGpa3nas dynkmug. OOunIit BuJ mepBooOpa3HBIX. HeompenenéHHBIN HHTETpal.
Tabmmma mepBooOpa3Hpix GyHKIui. IlpaBuiIa HaxoXIeHHS IEepBOOOpasHONH (DYHKIIHH.
Omnpenenénnstili naTerpai. ®opmyiaa HetoTona — JlefiOHmia. MeToIbI HaX0KJISHUS IIIOITAIH
¢buryp u odbéma 1€, OTPaHNICHHBIX JTAHHBIMH JTHHHAMH H TIOBEPXHOCTIMUI.

BeposiTHOCTH B cTaTHCTHKA. PadoTa ¢ JTaHHBIMHA

IToBTOpenue. Pemenne 3ajau Ha TaOMHYHOE U TpaduUecKoe MpeJCTaBiIeHHE JTaHHBIX.
Hcnonp30BaHue CBONCTB M XapaKTePUCTHK YHCIOBBIX HAOOpPOB: CPEIHNX, HAHOOIBIIETO H
HalMEHBIIET0 3HAYEHWIl, pa3Maxa, JHcIepcHH. PelleHne 3ajad Ha OIpeJelNeHHE YacTOTHl U
BEpPOSTHOCTH COOBITHIL. BBIUNCIeHUE BEpOSTHOCTEH B OIBITaX C PaBHOBO3MOKHBIMHU
3JIEMEHTAapHBIMH HcXoJaMu. PemnieHne 3aj1ad ¢ mpuMeHeHHeM KoMOMHATOpukH. PenieHune 3ama4q
Ha BBIUHCIEHHE BEPOSATHOCTEH HEe3aBUCHMBIX COOBITHII, NpHMeHEeHHe (HOPMYIbl CIOKEHUS
BEpOSATHOCTell. PelieHne 3amad ¢ NpHUMEHEHHEM JaHarpaMm Jiliepa, JepeBa BEpPOATHOCTEN,
dbopmynb! Beprysum.

VcinoBHas BepodaTHOCTh. IIpaBmwio yMHOKEHHS BeposATHOCTeil. @opmyna IIOJHON
BEPOSTHOCTH.

JluckpeTHble cIydailHble BEIMYHHBI H paclpejielieHHs. HesaBucHMble cioydaiiHbIe
BEJIIMYUHBL Pacmpe/eneHie cyMMBI U TPOU3BEACHUS HE3aBUCHMBIX CIYYailHbIX BEJIHIHH.

MatemaTndeckoe O0KHJIAaHUE H JUCIEPCHS CIydJaliHOH BelM4YuHBL. Martemarndaeckoe
OKHJIaHUE U JUCIIEPCUS CYMMBI CTy4JailHBIX BEIHYIHH.



I'eomeTpudeckoe pacnpezeneHue. bHHOMUAIBHOE pacipe/ielieHHe U ero CBOICTBA.

HempeprsiBHBIE choydaiiHple BenMYHHBL. [loHATHE O IUIOTHOCTH  BEpPOSTHOCTH.
PaBHOMepHOe pacmpenenenne. IlokasaTenbHOe pacmpezeleHue, ero mapamerpsl. IloHarue o
HOpPMaJIbHOM pacmpeieieHnn. [TapameTpsl HOpMadbHOTO paciipeneneHus. IIpuMepsl caydaiiHbIX
BEJINYHH, ITOJYNHEHHBIX HOPMAaIbHOMY 3aKOHY (IIOTPEIIHOCTh H3MEPEHHUIL, POCT YEIOBEKa).

HepagenctBo Uebbimépa. Teopema BepHymm. 3aKoH OOIBIIHX YHCET.

Br160pouHbIil METO1 H3MEPEHUS BEpOATHOCTEH. Posbh 3akoHa OOJBNINX YHCENT B HAyKe,
MIpHPOJIe U 0OIIEeCTBE.

KoBapuanus aByX ciaydaiiHbIXx BemmduH. [loHATHe o Ko3(dQuiineHTe KOPPEISITUIL
CoBMecTHbIe HaOMIOJeHUS JBYX CIOy4JailHBIX BeIWYHH. BbiOopouHslili K03 (uUIeHT
KOPPEeISIHN.

Aunrebpa 1 HavaTa MaTeMaTHYeCKOTO aHa/I3a B HCTOPHUSCKOM Pa3BHTUH

PasButne njen 4wmcia, MosBICHHE KOMILIEKCHBIX 4HCel UM UX IpuMeHeHHe. lctopug
BO3HHUKHOBEHHS JH(QepeHIHaTbHOTO U HHTErpalbHOro HcuuciaeHus. IlonsgpHas cucTemMa Ko-
OpIMHAT. DIeMeHTapHOe MPeCTaBICHHE O 3aKOHe OOJIBINX YHCE.

JIm4HOCTHBIE, MeTANIPeIMEeTHbBIE H MPeIMeTHbIE Pe3yJIbTATHI
OCBOEHHS COJePKAHASA Kypca reoMeTpHH
H3ydeHne TreoMeTpuH II0 JaHHOI TIpOrpaMMe CII0COOCTBYeT (DOPMHPOBAHUIO Y
yUaIIXcs JIHIHOCTHBIX, METalpelIMETHBIX, IMpeJMETHBIX pe3ylbTaToB OOYYEeHHS, COOTBET-
cTByrommX TpeboBarmsM DelepalbHOr0 TOCYAapcTBEHHOTO 00pa30BaTeNBHOTO CTaHAapTa
cpenHero obIero oOpa3oBaHUs.
Jluunocmuvie pes3vivnianiol.

e BOCIIHTaHHE POCCHICKON TpaKIaHCKOIl WIACHTHIHOCTH: IATPHOTH3MA, YBaXKEHHS K
OtedecTBY, OCO3HAHHA BKIaja OTEUECTBEHHBIX YIEHBIX B Pa3BHTHE MHPOBOH HAYKI;

e (hopMHpPOBaHIE MHPOBO33PEHIS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH U 00IIeCTBeHHOI MPaKTHKY;

® OTBETCTBEHHOE OTHOINIEHHE K 00yJeHHI0, TOTOBHOCTh H CIIOCOOHOCTh K CAMOPa3BHTHIO U
caMo00pa30BaHMIO Ha IPOTSIKEHHH BCeH JKU3HH, CO3HATEIBHOE OTHONIEHHE K
HEIpEepsIBHOMY 00pa30BaHMIO KaK VCIOBHIO YCIIEITHON TPo()ecCHOHAIBHOH U
0ONIECTBEHHOIT JIeATETBHOCTH;

e OCO3HAaHHBEII BBIOOpP Oyaymell mpodeccHOHATbHOH  JleATeTbHOCTH Ha  0ase
OpPHEHTHPOBAHIS B MHpe Tpodeccuil u mpoPecCHOHaTPHBIX MPEANOYTEHIIT; OTHOIICHIE
K Tpo¢ecCHOHATBHOMN JIEATETPHOCTH KaK K BO3BMOKHOCTH YJacTHS B PEIICHHH JTHIHBIX,
OONIECTBEHHBIX, TOCYJAPCTBEHHBIX W OOIIEHANMOHAIBHBIX IMpodIeM; (HOpMHPOBAHIE
YBaKUTEIBHOTO OTHONIEHUS K TPYIy, pa3BUTHE OIBITa YIaCTHSI B CONMAIBLHO 3HAYNMOM
Tpyxe;

e yMeHHe KOHTPOJIHPOBATh, OIIEHNBATh U aHATM3HPOBATH IIPOIECC U Pe3yIbTaT YIeOHOH 1
MaTeMaTHIeCKOIl JIeITeTbHOCTH;

e yMEHHe YIPaBIATh CBOEI M03HABATEIBHOI JIeATETbHOCTHIO;

e yMeHHe B3aHMOJICHICTBOBaTh C OJHOKJIACCHHKAMH, JeTbMH MJIQJIIEro Bo3pacTa M
B3pPOCTIBIMH B 00pa30BaTEIbHOMN, OOMIECTBEHHO IOJIE3HOH, yIeOHO-HCCIe0BaTeN b KO,
MPOEKTHOI U JPYrUX BHaX JeSTeTbHOCTH;

® KPUTHYHOCTh MBINUICHNS, WHUIHATHBA, HAaXOMYUBOCTh, AKTHBHOCTh IIPH PpEIICHUN
MaTeMaTHYeCKHX 3aj1ad.

Memanpedwenmbxepe3yf?bmambz:

e yMEHHEe CaMOCTOATEIHbHO OIpeNelsITh IedH CBOeH JeATebHOCTH, CTaBHTh W
(hopMyIHpOBaTh I cebA HOBBIE 3a7]aul B yiIE0e;

e yMeHHe COOTHOCHTh CBOM JIEHCTBHA C IUIAHHPYEMBIMH pPe3yJIbTaTaMH, OCYIIECTBIISTH
KOHTpPOJb CBOEH JeSTeIbHOCTH B IIpoIlecce JOCTIDKEHHS pe3yibTara, OIIpPe/elITh
CIIOCOOB! JICHICTBHII B paMKaX ITPeUIOJKEHHBIX YCIOBUI U TpeOOBaHMUIL, KOPPEKTHPOBATh
CBOH JICHICTBHS B COOTBETCTBUHU C H3MEHAIOMIEHCS CUTYaIHel;



YMEHHE CaMOCTOSITeIbHO MPHHIMATh PEeNIeHHS, IIPOBOIUTh aHAIH3 CBOECH JesITeIbHOCTH,
MPHMEHSATh Pa3IHIHbIe METOIbI TI03HAHUS;

BlIaJIeHHe HaBBIKAMH II03HABATEIIbHOMN, YUeOHO-HCCIIeIOBATEIbCKO M IIPOEKTHOM
NIesSTeTbHOCTH,

(bopMupoBaHHe TOHATUIHOTO amliapaTa, YMEHHsS cO3/laBaTh 0000IeH s, YCTaHABIHBATh
aHAJIOTHH, KIACCU(QUIIHPOBATh, CAMOCTOSTEIHHO BBIOHpPATh OCHOBAHUSI U KPUTEPUH IS
KJIacCH(UKAIIH,;

yMEHHE YCTaHABIWBAaTh M[PHYNHHO-CICJCTBEHHBIE CBS3H, CTPOUTh JIOTHYECKOE
paccyJieHne, yMo3akIoueHne (MHIYKTUBHOE, JISIYKTHBHOE U 10 aHAJOTHH) U JielaTh
BBIBO/IBL;

dbopMupoBaHHEe KOMIIETEHTHOCTH B 00JacTH HCIOJIb30BaHUSA HH(POPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TeXHOJIOTHII;

yYMEHHE BUJIETh MaTeMAaTHUYECKYIO 3a/1ady B KOHTEKCTe MpoOIeMHOM CUTYaIlHN B APYTHX
JTUCIHILIHHAX, B OKPYAKAIONIe KI3HH;

YMEHHE CaMOCTOSATEIBHO OCYIIECTBIATh IOHCK B Ppas3IHYHBIX HCTOYHHKAX, OTOOp,
aHAIM3, CHCTEMAaTH3AIlHI0 U KiaccuuKaIio nHpopMaIiu, HeoOX0 MO JIUIS penIeHus
MaTeMaTH4YecKUX MpoOieM, MpeIcTaBiIsTh e€ B MOHATHON (popMe; MPUHIMATh pellieHHe B
YCIOBHUSIX HETIOTHON WM M30BITOYHOM, TOUYHOH WIN BepOSATHOCTHOH MH(OPMAINHU; KpHU-
THYEeCKH OILIEHUBATh U HHTEPIPETHPOBaTh HH(POPMAIIHIO, TMOIYdaeMyK M3 Pa3IHYHbIX
HCTOYHHKOB;

YMEHHE MHCIOJIh30BaTh MaTeMaTHUeCKHe CpeJIcCTBa HarIsAAHOCTH (TpaduKH, TaOIUIIbI,
CXEeMBI U JIp.) IS WITIOCTPAIIHI, HHTEPIIPETaIliN, apr yMEHTAITHH;

YMEHHE BBIIBHTATh THUIIOTE3bI IpPH pEIIeHHH 3a/adi, MOHUMAaTh HEeOOXOIUMOCTh HX
TIPOBEPKH;

MOHIMAaHHEe CYINTHOCTH aJTOPUTMHYECKHX NpelucaHuii W yMEHHEe JelicTBOBaTh B
COOTBETCTBHU C MPEJUIOKEHHBIM aITOPUTMOM.

Ilpeomemmuvie pezynomamoi:

OCO3HaHHE 3HAYeHHUS MaTEeMAaTHKU B TIOBCEJHEBHOI K H3HH YeTOBEKa;

MpeJICTaBlIeHHe 0 MaTeMAaTHIeCKOil HayKe Kak cepe MaTeMaTHIecKoil AeATeIbHOCTH, 00
3Tamax e€ pa3BUTHS, 0 €€ 3HAYNMOCTH JIUISL Pa3BUTUS ITUBUIN3AITHH;

YMEHHE OIIChIBAaTh SBJICHHS peaJbHOIO0 MHpa Ha MaTeMaTHIecKOM  S3bIKE;
Mpe/ICTaBIeHHe O MaTeMaTHYeCKHX IOHATHSAX H MaTeMaTH4YecKHX MOJIeNIX KakK o
Ba/KHEHIIEM HHCTPYMEHTapUH, MO3BOIIONIEM OTMMCHIBATh M H3y4aTh pPa3HbIE MPOIIECCHI
U SIBJICHUS;

MpejicTaBlIeHHe 00 OCHOBHBIX IMOHATHSX, HJIEIX I METOJ1aX TeOMETPHH;

BIIaJIEHHE METOJaMHU JJOKa3aTeJIbCTB H aJTOPUTMAMH pPEeNICHUS; YMEHHE HX IPHUMEHSTH,
MIPOBOJINTH JIOKa3aTeIbHbIE PACCYKICHIS B X0/Ie pellIeHHs 3a/1a4;

MpaKTHYSCKH 3HAUYMMble MaTeMaTHYeCKHe YMEHHS U HaBBIKH, CIOCOOHOCTh HX
MPHUMEHEHNUS K PENIeHII0 MaTeMaTHYeCKIX 1 HeMaTeMaTHIecKUX 3ajiay;

BJIaJIeHHE HaBbIKAMH HCIIOJB30BAHUSA KOMITBIOTEPHBIX MPOrpaMM TIIpH  PElIeHHH
MaTeMaTHYeCKUX 3a/1a4.

IlnanupyeMble pe3yabTaThl 00yUeHHsI TeOMeTPHHI

Bbl’?’lyC?{HH?{ Haydumca.
OTIEPHPOBATH MOHATHSAMHU: TOUKA, IPSAMas, MJIOCKOCTh B MIPOCTPAHCTBE, MAPAJLIEIbHOCTh
U IepIeHINKYISIPHOCTD IPSIMBIX U IJI0CKOCTEN;
pacio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHHUKOB (IIpHU3Ma, MIpaMUa, MPsIMOYT OJIbHbII
napajuienenumne, Kyo);
n300pakaTh reoMeTpudeckue GUIyphl ¢ TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB;
u3BiIeKaTh HHGPOpPMAIHMIO O IPOCTPAHCTBEHHBIX TEOMETPHUECKHX  (urypax,
Mpe/ICTaBIeHHYIO Ha YepTeikax;



e mpuMeHSATh TeopeMy Iludaropa mpu BHIYHUCICHHH 3JEMEHTOB CTEPEOMETPHUESCKHX
brryp;

® HaxXoqUTh OOBEMBI M IUIOMAJH TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHHUKOB C
pUMeHeHHeM QopMyIT;

® pacro3HaBaTh Tella BpalleHUsI: KOHYC, IMUIMHIP, chepy U map;

® BBIUHCIATHE 00BEMBI U IUIOMIAH TOBEPXHOCTEH MPOCTENIINX MHOTOTPAHHHKOB U Tel
BpaIlleHHS ¢ TTOMOIIBI0 (GOPMYIT;

® OIEpHUPOBATH MOHSITHEM «JI€KapTOBBI KOOPIMHATHI B IIPOCTPAHCTBEY;

® HaXOJUTh KOOPIAMHATHI BEPIUIHH Ky0a I MPSAMOYrOIbHOTO Iapalienennnea;

® HaxXOAWTh IIPHMEpPhl MAaTeMAaTHYeCKHX OTKPBITHII H HX aBTOPOB, B CBS3U C
OTEYECTBEHHOII M BCEMUPHOI HCTOPUEIL;

® [IOHHMAaTh POJIb MaTeMaTHKH B pa3BUTHH Poccum.

e B noBceaHeBHOIT ;KU3HU U IIPH H3YI€HHH JPYTHX IPEIMETOB!

® COOTHOCHTh aOCTpakTHbIE TeoMeTpHYeCKHe TOHATHA U (AKThl ¢ peaabHBIMHU
KI3HEHHBIMU 00BEKTaMU U CUTYaITHAMI;

® JICTIONB30BAaTh CBOIICTBA IPOCTPAHCTBEHHBIX T'eOMETPHYECKUX (UTYp IIS pelieHHs
3a71ad IPaKTHYECKOTO COJIePKAHUS;

® COOTHOCHTSH ILIONIAN OBEPXHOCTE Tell OMHAKOBOI (POPMBI U pa3IMIHOTO pa3Mepa;

e oIeHNBaTh (OpMYy IPaBUIHHOTO MHOTOTPaHHHKAa IIOCIE CIMJIOB, CpPe30B M T. I
(ompenensaTh KOIMUESCTBO BEPIIHH, pédep U rpaHeil MOIyIeHHBIX MHOTOT PAHHHUKOB ).

B BINYVCKHUK NOTAVYUIN 6O3MOMNCHOCHTb HAVHUINBCA.

® TPUMEHSTH IS pellleHus 3ajad TeoMeTpudeckue (akThl, €CIU YCIOBUS MPHMEHEHUS
3aj1aHbl B IBHOII (hopMe;

e pemiaTh 3aJadd Ha HaxXoXkJeHHE TeOMEeTPHYeCKHX BEJIHYHH II0 oOpa3nam Wil
AT OpUTMAM;

e JlenaTh IUIOCKHE (BBIHOCHBIE) UepTeKU M3 PUCYHKOB 00BEMHBIX (DUTYp, B TOM UHCIE
pHCOBaTh BHJ] CBepPXY, COOKY, CTPOHTh CEUEHIS MHOTOTPAHHIKOB;

® 13BJIEKaTh, HHTEPIPETHPOBATh U MPeoOpa3oBbIBaTh MHMOPMAITHIO O T€OMETPUIECKIX
¢burypax, npeacTaBIeHHYIO Ha YepTekKax;

® IpHUMEHSATh TeoMeTpuueckue (akThl JUIS pelieHHs 3ajad, B TOM  4HCIE

MIPEIoIaraloniuX HECKOJIBKO IIaroB pPenIeHHs;

OIHCHIBATh B3aHUMHOE PacIOJIOKEHHE MPSMBIX U IUNIOCKOCTEH B IIPOCTPAHCTBE;

(bopmyIHpoBaTH CBOMCTBA H MPU3HAKU (HUTYP;

JIOKa3bIBaTh T€OMETPUIECKIE YTBEPKICHUS;

3a1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOI CHCTEME KOOP/IHHAT;

BJIaJIeTh CTaHJAPTHOH KiIaccH(UKaiueil MPOCTPaHCTBEHHBIX (uUTryp (MHpaMHIbI,

MIPU3MBI, ITapaJIIeIeIiIe/bl);

® JICTIOJTB30BATh CBOIICTBA T€OMETPUUECKIX (UTYp UIL pelIeHUs 3aja4 MpaKTHIecKOTo
XapakTepa U 3a/iad U3 Apyrux obnacteil 3HaHUIT;

e pemIaTh MpoCTeINe 3a1a4i BBeICHIEM BEKTOPHOTO Oa3muca.



Conep:kaHue Kypca

ITapannensHOCTH

U MEePHEeHIUKYIIPHOCTh B IIPOCTPAHCTBE

PaccrosHus Mex 1y purypamMu B pocTpaHCTBE.

Vs B mpocTpancTBe. IleprneHUKYISPHOCTD IPSMBIX H IIOCKOCTEH.

IIpoekmmsa ¢urypsl Ha IUIOCKOCTh. IIpH3HAKH TEPHEHIUKYIIPHOCTH TWPSAMBIX U
ILTOCKOCTEH B MpocTpaHcTBe. TeopeMa 0 TpEX MepreH INKyIsIpax.

MHuororpasnHuKH

ITapamnenenumesn. CBoiicTBa MpAMOYroJbHOTO mapawieienunena. Teopema ITudaropa B
npoctpanctie. [Ipusma u nupamuja. I[IpaBunpHas mupampaa U IpaBUiIbHAS mpuszMa. [Ipamas
nHpaMuzia. DIeMEeHThI IIPU3MBI H MHPaMUbI.

IIpocreiiimie KoMOMHAIINN MHOTOTPAaHHIKOB M Tell BpalleHHUs. BeIUuclieHne 371eMeHTOB
MIPOCTPaHCTBEHHBIX Guryp (p€dpa, TUaroHaIH, YIJbl).

Tena Bpamenunst

Muminanp, konyc, cdepa u map. OCHOBHBIE CBOIICTBA MPSAMOTO KPYroBOTO IIUIMHApA,
MPSIMOTO KPYTroBoro KoHyca. M3o00paxkeHue Tel BpalleHHs Ha IUIocKocTH. IIpencTtaBieHue o6
YCEeUEHHOM KOHYCe, CEUEHHSIX KOHYca (IlapajUIebHBIX OCHOBAaHHUIO H IIPOXOJIIIHX Yepe3
BEpIINHY), CEUEHHAX IIWIHHIpa (MapawielbHO H MEepHeHIHKYISIPHO OCH), CEUeHUSX mIapa.
PazBépTKa munnHIpa U KOHyca.

O06bémbl Te. ILtomans cepobl

ITounarue 06 o0néme. OOBEM mHHpaMHUABI U KOHYca, MPU3MBI H IMIHHApa. OO0BEM
mapa.llogo6uble Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAJIMH MOBEPXHOCTEH H
o0BséMaMu mo100HBIX Ted. [nomna s MOBEPXHOCTH MPAaBUIBHON MUPaMUIbI U TIPSIMOIl IPH3MBI.
IInonrags MOBEpXHOCTH MPSMOTO KPYTOBOTO IMUIMHAPA, IPSIMOro KPyroBOro KOHyca U Iapa.

KoopanHaTe! 1 BEKTOPHI B IPOCTPAHCTBE

JIBIKeHNS B IIPOCTPAHCTBE: ITapajlIeNbHBIII IIEPEHOC, IEeHTpalnbHAas CHMMETPHS,
CUMMETPHUS OTHOCHTEJIBHO IUIOCKOCTH, IT0BOPOT. CBoOlicTBa MBIDKeHUIL [IpuMmeneHue IBIKEHMIT
IIpH pelIeHNH 3a/1a4.

BekTopel 1 Koop/mHATH B mpocTtpaHcTBe. CyMMa BEKTOPOB, YMHOMKEHHE BEKTOpa Ha
YUCIIO, YTON MekXIy Bekropamu. KoJumHeapHple W KOMIUIAaHAapHbIE BEKTOphl. CKalspHOE
NIpOM3BENEHHE BEKTOpPOB. TeopemMa O pa3lokKEHHH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. CKaJlsipHOE NpPOH3BE[eHHE BEKTOPOB B Koop uHaTax. [IpuMeHeHHe BEKTOpOB IIPH
pelieHnH 3ajad Ha HaxoXkKIEeHHEe pPacCTOSHHUMH, UIHH, IUlomazeil u o0bEéMOB. YpaBHeHUE
IUIOCKOCTH B IMPOCTpaHCTBE. YpaBHeHHe chepbl B IpocTpaHcTBe. DopMmyna JUIS BHIYHCICHUS
PACCTOSIHHS MEKIy TOUYKaMU B IIPOCTPAHCTBE.



TemaTndeckoe IUIaHHPOBaHHUE C OIIPEACIICHHEM OCHOBHBIX BHIIOB y‘IeﬁHOﬁ JEATCIIBHOCTH OGYEI&IOI]IHXCH.
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5 Conep:xanie yaeOHOr0o MaTepHaa & XapaKTepHCTIIKAa OCHOBHBIX BIJIOB JeSTEITBHOCTH VUCHIKA (Ha YpOBHE yiueOHBIX IelICTBIII)
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[ToBTOpEHHUE U paclIupeHe cBeeHUit 0 GyHKIHH 12 1
1 Haunbonpinee u HanMeHbIIIee 3Ha9eHNS QyHKIMH. | 1 @opMyIIpoBaTh OIMpeIeIeHIs HaHOOIbIIEr0 U HAaMMEHBIIIEro 3HaYeHH (PyHKITHH,
YEtHble 1 Heu€THBIE (DYHKITHH 9ETHOI 1 HeueTHOM QyHKIHiT. DOopMYyIUPOBaTh TEOPEMEI O CBOICTBaX IrpauKkoB
2 HauGobliiee 1 HaUMEHBbIIee 3HAYeHNS QYHKIHH. | 1 YETHBIX U HeUETHBIX (yHKIMI. Haxonuts Hanbobiee 1 HalMeHbIIIee 3HaUeHUS
Y&THBIE 1 HeUETHBIE (YHKIHH ¢dbyHKIINH Ha MHOKecTBe Mo e€ rpaduky. HccaenoBaTh (QyHKITHIO, 3aIaHHYIO (POPMYJIOI,
3 Han6o1p1Iee 1 HaNMeHbIIIee 3Ha9eHNs QYHKIN. | 1 Ha 9€THOCTh. CTPOUTH TpapuKy PyHKITHI, HCIOMB3YS YETHOCTh W HEYETHOCTD.
USTHBIE 1 HeUeTHbIe ()yHKIHH BhINIOTHATH TeoMeTpHUecKue MpeoOpazoBaHus TpauKoB (HYHKITHIA, CBI3aHHBIE C
4 ITocTpoenue rpagukoB GYHKIUI ¢ ITOMOIITBIO 1 TApILTICITbIhIMY
T'eOMeTPHYECKIX TIPeoOpa3oBaHIIil IIepEHOCAMH, paCTH}E(e(I;IIﬂHI, CIKaTUSMH U CIIMMeTpHHIgII, OTHOCHTEJBHO
KOOpIHHATHBIX ocell. DopMyIHpOBaTh OINpeielieHre 00paTHMOIl KITHH.
5 OObpatHas GyHKIHA 1 PA PAYIHp el P ymiu
6 Obpamss hysicEs 1 Pacnio3naBath 00patumyto (yHKIIHIO 110 €€ TpaduKy. YcTaHaBIMBaTh 00PaTHMOCTh
byHKIIIH 10 €€ BO3pacTaHUIO WIH YOBIBAHUIO.
7 PaBHOCHIIBHBIE YpaBHEHUS H HEPABEHCTBA 1 .
@opMympoBaTh ONpeIeIeHIe B3alHMHO 00paTHIX QpyHKIWL. [IpoBepsTh, SBISIOTCS U
8 PaBHOCHIIbHBIE YpaBHEHHS I HEPABEHCTBA -
5 M I JIB€ JIaHHBIE (PYHKIIHU B3aHMHO 0OpaTHRIMU. Haxo e 00paTHYIO (QYHKIINIO K JaHHOIT
€TO,]1 HHTEPBAJIOB - - s
a P obpatumoii ¢pyukmun. Ilo rpaduky JaHHON QYHKIIHN CTPOUTH rpaduK oOpaTHOI
10 | MeTox nHTEpBaOB GbyHKIH. Y cTaHaBINBaTh Bo3pacTaHue (yObIBaHUE) 00paTHOI (PYHKITHH IO
11 | IloBTOpeHHE U paCIIHPEHNE CBEICHMUIT O BO3pacTaHHIO (YOBIBAHHIIO) JAHHOM (pYHKIIIHL.
yHKmn @opMymIpoBaTh ONpeIeIeHHs 00IacTH ONpe/eIeHIs YpaBHEHIT (HEPaBEHCTB),
12 | KorTpomsHas paborta Ne 1 mo Teme «IloBTopeHme | 1 PAaBHOCIIBHBIX YpaBHEHUI (HEpaBEHCTB), YpaBHEHHII-CII€ICTBUIL (HEPaBEHCTB-

U paclIipeHue CBe ﬂem{ﬁ 0 beHKHHII)) CﬂeﬂCTBIII:i)., IIOCTOPOHHETO KOPHA. (I)OpMy}IIIpOBaTb TEOPEMBI, OIIHCBIBAIOIIHEC PABHO -
CIUTbHBIE TIpe00pa30BaHNs ypaBHEHHII (HepaBeHCTB). [I[pIMEeHATh METO]T PABHOCIUIBHBIX
npeoOpa3zoBaHUIl IS pelIeHNs YpaBHEHUI 1 HepaBeHCcTB. HaxomTh
001acTh OIpe/iesIeHIs YypaBHEHHII U HepaBeHCTB. I[pUMEeHITh METOT CISICTBHUIl JIIs
pelleHns ypaBHeHuIl. Pemrate HepaBeHCTBA METOJIOM HHTEPBAJIOB

Crenennas pynknus 14 yacos
10 | AHamu3 KOHTPOJIBHOI paboThl. CTenenHas QyHK- | 1 @opMyIHpOBaTh ONpeieleHNe CTelleHHOIT ()YHKIIHHU ¢ IeJIbIM MMoka3aTeaeM. OMIchBaTh

O ¢ HaTypaJIbHBIM ITOKa3aTCIICM

CBOICTBA CTEIIEHHOIT q)y'H_KIIIﬂI C IECIIbIM IIOKa3aTCIEM, BBIACIIAA CIIyIal YETHOH H




11 | CrenenHas GyHKIHS ¢ I[eIBIM IOKa3aTeIEeM. 1 HEYETHOI CTEIEeHH, a TAKXKe HaTypalIbHOI, HYJIEBOIl U 11€J101 OTPUIIATEIbHOM CTEIECHH.
CtpouTth rpaduku (GyHKINIT Ha OCHOBE rpaduKa CTeTeHHON ()YHKIIHH C IETbIM
mokasareneM. HaxoauTe HanOoJIbIllee H HalMeHbIllee 3HAaUeHUS CTENeHHOH () YHKITUU ¢

12 Onpe JIeJIEHHE KOPHS II-I CTelleHn 1 ITeJIBIM IIOKa3aTelIeM Ha IIPOMEKYTKE. (I)OpMy}IIIpOBaTB oIlpelielIeHHe KOpHAI (apI»IQ)MeTH-

13 | CBoiicTBa KOPHS M-Il CTeNeHN 1 4eCKOT'0 KOPHS) II-II CTeIIeHH, a TAKXKe TeOPEMEI 0 er0 CBOICTBAaX, BBIJES CIIydan

14 | CBolicTBa KODHS II-il CTEIICHIT 1 KOpHEI 4ETHOI U HeUYETHOII cTeneH. HaxoIuTs 001acTil oIIpe JeIeHIA BEIPAXKEHIIIL,

P
15 | CBoiicTBa KOpHS II-if cTemeHN 1 coJepKanux KOpHHU IT-If cTelleHH. PenraTe ypaBHeHNs, CBOIMINUECS K YPaBHEHHIO X' =
16 | KorrponsHas paGora Ne 2 1o Teme 1 a. BBITIOJHATH TOK/IeCTBEHHBIE PeoOpa30BaHIs BbIpaKEHIUIL, COIepKaIIUX KOPHU II-i
«OIpeIelIeHNe H CBOICTBA KODHS II-il CTENeHI» CTEIIeHHU, B YaCTHOCTH, BBIHOCHTh MHOKHUTEJIb U3-TI0]] 3HAKA KOPHS II-il CTEIIeHH,
17 | Onpenenenne u cBoficta creneH: ¢ 1 BHOCHTHh MHOKHTEJIb 110/ 3HAK KOPHS I1-i CTeTIeHH, 0CBOO0K1aThcs OT Hppa-
PALOHAIBHBEIM [IOKA3aTeNeM [IHOHATBHOCTH B 3HaMeHaTe e Apodu. OMUCHIBaTh CBOICTBA (DYHKIIUHI Y = Y[X, BBIAEISA
18 | UppanmoHabHble 1 ClIyJan KopHeil 4éTHOM 1 HeuéTHOil cTeneHn. CTpOoUTh TpaduKH (YHKITHI Ha OCHOBE
VpaBHEHIS rpaduka ¢pyakiuu y = tf{x). QopMymupoBaTh ompeieleHHe CTEIIEHH ¢ PaIiio HATbHBIM

19 | VppanuoHaibsHbie 1 II0Ka3aTelieM, a TaKKe TeOpeMEBI 0 ee CBOIICTBaX. BEIIOIHATE TOXKIECTBEHHbIE

ypaBHEHIIS npeoOpa3oBaHIs BhIpaKeHHUIl, COJIEpKaIUX CTEIEeHHU C pallHOHaIbHBIM IIOKa3aTeIeM.

20 | MeTox paBROCIUTBHBIX TIpeo6pa3oBantit mpi 1 PacnioznaBats uppaioHanbHble ypaBHeHHUS U HepaBeHCTBAa. QOpMYIHpPOBAaTh TEOPEMBI,

- 000CHOBBIBAIOIINE PABHOCIIBHOCTh YpaBHEHMIT (HEpaBEeHCTB ) IPU BO3BEIEHHH 00enX
penIeHNN HppaloHAIBHBIX YpaBHEHHIl -
= gacTell JaHHOTO YpaBHEHUS (HepaBeHCTBa) B HATYPaIbHYIO CTelleHb. Pemars up-
21 | MeToj paBHOCIUIBHBIX IIpeoOpa30oBaHUIl IIPH 1 2
. paroHaIbHbIE YPaBHEHUS METOJIOM PaBHOCIIBHBIX IIPeoOpa30BaHUil H METOIOM
pelIeHNN UPPalOHAIBHBIX YPaBHEHHIT -
ciencTBH. Pemate uppanioHalbHble HEpaBEHCTBA METOIOM PaBHOCHIIBHBIX
22 | HppaunnoHaibHbIE 1 &
npeoOpa3oBaHMil
HEepaBeHCTBa
23 | KonrponbHas pabota Ne 3 mo teme «Crenennsie | 1
(b YHKITHI»
BBeeHHE B cTepeOMeTPHIO 7 1aCOB
24 | AHanu3 KOHTPOJIbHOI paboThl. OCHOBHEIE 1 IlepewncisaTe OCHOBHBIE HOHATHS CTepeoMeTpHH. OICchBaTh OCHOBHBIE IOHATHS
IIOHATHS CTEPEOMETPHH. AKCHOMBI CTEpEeOMEeTPHH cTepeoMeTpuH (TOUKa, IpsAMas, TIOCKOCTB).
OnuchIBaTh BO3MOKHBIE CIIOCOOBI PACIIONIOAKEHUS TOUYEK, MPSIMbIX H IJIOCKOCTE B
25 | OcHOBHBIE IIOHATHS CTEPEOMETPUH. AKCHOMBI 1 npocTpaHcTBe. POpMYTIPOBATH AKCHOMBI CTCPEOMETPHIL. PasbiCHATS I
CTEpEOMETPUH HILTHOCTPHPOBATD AaKCHOMBI.

26 CencTBHA U3 aKCHOM CTEPEOMETPUHU 1 (I)OpMy}IIIPOBaTB H JOKa3bIBATh TCOPEMBI — CICICTBHA H3 aKCHOM.

27 | IIpoctpancTennsie dhurypst. HauanbHste 1 @opMymIpoBaTh CIIOCOOBI 3aIaHUS IUIOCKOCTH B IPOCTPAHCTRE.

IIPEJICTABIEHNS] O MHOTOTPAHHIKAX [TepeuncaaTh U OMUCHIBATh OCHOBHBIE 3JIeMEHTHl MHOTOT PAHHUKOB: pE€0pa, BEpIINHBI,

28 | IlpocTpancTBeHHbIe Gurypsl. HauaapHble 1 rpanu.

IpeacTaBICHUA 0 MHOTOI'paHHHKAX

OnuchIBaTh BHIIbI MHOTOT PaHHHUKOB (IIHPaMUia, TeTpas3p, MpH3Ma, MPSIMOYTOIbHbII




29 | IlpocTpancTBeHHbIe purypsl. HauaapHble 1 Mapaesenumnes, Ky0), a Takke HX 3JIeMeHThI (OCHOBaHMUS, OOKOBBIE I'paH, pédpa
IIpeICcTaBICHUS] O MHOTOT paHHHKAX OCHOBaHUsI, O0KOBBIe pEOpa). Pemath 3a/1aun Ha MOCTPOSHHe CeUeHHIl MHOTOTPaHHUKOB
30 | KonrpouabHas padota Ne 4 o Teme «BBenenne B | 1
CTepEOMETPHIO»
Ilapa/iesibHOCTD B IpocTpadcTBe 11 yacos
31 | B3auMHOe pacmoJioKeHHE ABYX IPSMBIX B 1 OnuchIBaTh BO3MOKHBIE CIIOCOOBI PAaCIOIOAKEHNS B IIPOCTPAHCTBE: JIBYX MPSAMBIX,
IIPOCTPAHCTBE MIPSMOI H IUIOCKOCTH, JIBYX IUIOCKOCTEIL.
32 | B3auMHOe pacmooKeHHe ABYX MPSAMBIX B 1 ®opMyIHpPOBATh OIpeAeICHIS: TapalIeIbHbIX IPSIMBIX, CKPEIIUBAOIINXCS PSMBIX,
MIPOCTPAHCTBE MapasuIeTbHBIX IPSIMOI U IIOCKOCTH, HapalJIeNIbHBIX IUIOCKO CTeH, peoOpa3oBaHiie
33 | ITapamwieapbHOCTh IMPSAMOIL H INTOCKOCTH 1 IBIKEHUS, (PUTYPHI, CHMMETPUIHOI OTHOCHTEIBHO TOUKH, PABHBIX (DUTYD,
34 | IMapajuteqbHOCT IPSAMOIL H INIOCKOCTH 1 | npeobpa3oBaHus MOJO0US.
35 Hapa,me}n,]{ocn, Hp}IMOﬁ M IUIOCKOCTH 1 Pa3bsacHATE HOHATHS: npe06pa3OBaHHe ti)myp, Hapa..‘I}Ie}IbI-Iblfi IIepeHocC, IapajleIbHOe
36 | IMTapamiensHOCTD 1 MpoeKTHPOBaHHe, apaUieabHas mpoekius ( n3odpaxenue) purypsl. QopMyIHpOBaTh
ILTOCKOCTel CBOIICTBA MapajuIeIbHOI0 MPOEKTHPOBAHMUS.
37 | HapamwreasHocTs 1 @opMyIHpPOBATh U AOKA3bIBATh IPH3HAKH: HAPaIIeIbHOCTH JIBYX IIPAMBIX,
IIOCKOCTEIt MapaJIeIbHOCTH IIPSMOII U IIOCKOCTH, ITapaUIeIbBHOCTH JBYX ILIOCKOCTEH.
38 | IIpeo6pasoBanue QUIYD B IPOCTPAHCTBE. 1 @opMyIHpOBaTh U JOKa3bIBaTh CBOICTBA: MAPAILIENBHBIX IIPSMBIX, IAPAJUIEIbHBIX
TMapa;uiebHOE IPOEKTHPOBAHIE ILTOCKOCTel. Pemntate 3aavil Ha OCTPOEHHE CEUEeHUII MHOTOTDAaHHHKOB, a TaKKe
39 | IIpeodpazoBanue (GUTYp B MIPOCTPAHCTBE. 1 TOCTpOeHHe H300paKe it Gpuryp
[TapaensHOEe IPOEKTUPOBAHUE
40 | ITpeobpa3zoBanne GUIyp B MPOCTPAHCTRE. 1
ITapaensHOe IPOEKTUPOBAHNE
41 | KourponsHasg padota Ne 4 1o TeMe 1
«[TapajuienbHOCTD B IPOCTPAHCTBE»
TpuronoMerpudeckne GyHKIHA 22 Yaca
42 | PagmanHasg mepa yria 1 @opMyJIHPOBaTh OIPEIEIeHIE paJlaHHOIl Mepbl yriia. HaxoIuTh paliaHHy0 Mepy
43 | TpuroHomeTpuuecKue (pYHKITHH YHCIOBOTO 1 yIJIa IO €ro T'PaJdyCHOIl Mepe U IPalyCHYI0 Mepy yIJia 10 eT0 paJHaHHO Mepe.
apryMeHTa Berauciars [UIHHEL AyT oKpykHOCTell. QGopMyIIIpoBaTh OIpe/IeNIeHNns KOCHHYCa,
44 | 3HaKu 3HAYCHHI TPHTOHOMETpHYEeCKHX (DYHKIHI. | 1 CHHYCa, TAHTE€HCAa 1 KOTAHT€HCa yIJIa II0BOPOTA. BBISACHATH 3HAK 3HAYCHUI
YETHOCTD U HEYETHOCTH TPHTOHOMETPUUECKUX TPUTOHOMETPHUECKUX (PYHKIIUIT. YIIPONIaTh TPUTOHOMETPHUECKUE BBIPAKESHHS, HC-
b yHKIIIT M0JIB3YS CBOICTBA YETHOCTH TPUTOHOMETPHIECKUX (PYHKITHIL.
45 | Tlepnommaeckie bvHKITII 1 @opMyTHpOBaTh ONPEAEICHIS MePHOANTIECKON QYHKITH, e€ TTIaBHOTO IepHOo/a.
46 | CoiicTBa H TpaduKn QYHKITHI y =SIN X 1 Y = 1 VpomaTts TpPHTOHOMETPHYIECKHE BRIPAKEHN S, UCIIOIB3YS CBOHCTBA IEPUOITIHOCTH
cos X TPUTOHOMETPHUECKUX (PyHKITHIT. OMUCHIBATH CBONCTBA TPHTOHOMETPHUESCKIX () YHKITUIL.




47 | CaoiictBa 1 rpadukn QYHKITHI y=SINn XU Y= 1 Ctpouts rpaduxu GpyHKINIT Ha OCHOBE rpa(UKOB YeTHIPEX OCHOBHBIX
Cos X TPUTOHOMETPHIECKUX () YHKITHIL.

48 | CpoiictBa u rpaduxu QyHkuit y=tgxuny=ctg |1 IIpeoOpa3oBsIBaTh TPHTOHOMETPHUECKHE BBIPaKEHHU Ha OCHOBE COOTHOIIESHHI MEeKITY
X TPUTOHOMETPHUECKUMH (PYHKITUSIMU OJTHOTO U TOTO 7K€ apryMeHTa.

49 CRoOlICTBA 1 rpa(i)}mﬁ (1)}1]—[[(_[1}1‘[:1 y=tgxuy=ctg 1 IIo 3HaueHusIM OTHOI TpI/[FOHOMeTpI/ITIeCKOﬁ @}HKLH/IH HaxX0JUTh 3HaYeHHS 0CTaJIBHBIX
X TPUTOHOMETPHUECKUX (DYHKITHIT TOTO ke apryMeHTa. [IpeoOpa3oBbIBaTh

50 | KonTpoapHas pabota Ne 5 o Teme 1 TPUTOHOMETPHYECKIE BRIpaKeHNS Ha 0CHOBE (hopMyIl cinokerHus. Onupasch Ha
«Tpuronomerpudeckie GyHKINN HX CBOMICTBA U (hopMyIIEI CITOKEHNS, IOKA3bIBATh (hOPMYIIBI IPHBEIeHNS, (OPMYIIBI IBOIHBIX YIIIOB,
rpabuKm» (bopMyIIBI CYMMBI H Pa3HOCTH CHHYCOB (KOCHHYCOB), (hOpMYIIBI Tpe0Opa30BaHUs

51 OCHOBHBIE COOTHOIIIEHHS MEXKIY 1 IIPOHU3BCACHHA TPHIOHOMETPHICCKHX (i)yHK]J}Iﬁ B CYMMY. Hp306pa30BBIBaTB
TPUTOHOMETPHYECKUMH q]yﬂKLH'I MU OJTHOTO 1 TPHTOHOMETPHYCCKHE BEIPAKCHIA Ha OCHOBE Q)OpMyJI IIPHUBCICHHA, (bopMy.JI I[BOfIHBIX H
TOTO e apryMeHTa MTOJIOBUHHBIX YIJIOB, (POPMYTI CyMMBbI H pa3HOCTH CHHYCOB (KOCHHYCOB), popMy

52 OCHOBHEIE COOTHOIIIEHHS MEKIY 1 HpeoﬁpaBOBaHIIH IIPOU3SBCACHHA TPHIOHOMETPHYICCKIX q)yHKLH’Iﬁ B CYMMY
TPUTOHOMETPHUSCKUMH (QYHKITUSIMHU OJIHOTO H
TOTO K€ apryMeHTa

53 | @opMymsl CIOKEHUS 1

54 | @opMyIbl CI0KEHNS 1

55 | @®opmyJIsl IIPUBEICHUS 1

56 | @opmynsl IpHBEACHISI 1

57 | ®opMyisl ABOMHOIO U MOJOBHHHOTO YIJIOB 1

58 | ®opmysl ABOMHOIO U MOJOBUHHOIO VIJIOB 1

59 | Cymma H pa3HOCTb CHHYCOB (KOCHHYCOB) 1

60 | CyMMa 1 pa3HOCTb CHHYCOB (KOCHHYCOB) 1

61 | ®opmyna npeobpa3oBaHus MPOU3BECHHIS TPUTO- | 1
HOMETPHUECKUX (DYHKIIUI B CYMMY

62 | ®opmya npeobOpa3oBaHU MPOU3BECHHS TpHTO- | 1
HOMETPHUIECKUX (DYHKITHI B CYMMY

63 | KonrponabHas padota Ne 6 1
«Tpuronomerpudaeckue GpopmMmyIIsi»

ITepneHIUKYJISPHOCTH B MpOCTPaHcTBe 21 9ac

64 | AHanu3 KOHTPOJIBHOM paboTHl. YTOI MEKITY 1 @opMYJIHPOBATh OIPEAEICHIS: YIJIa MEKIY IIepeCEKaONIUMICS IPSAMBIMU; YIJIa MEXITY
NIPSAMBIMU B IIPOCTPAHCTBE CKpeLIBAOMINMUCS IPIMBIMH; IIPAMOIL, IepIIeHAUKYIIIPHOI IUIOCKOCTH; YIJIa MEXKIY

65 HepneH JIKYJSIPHOCTh Hpmoﬁ M IUIOCKOCTH 1 HpHMOﬁ H IUTOCKOCTBIO; YITIa MEXKIOY ABYMS IUIOCKOCTAMH,; IIePICHINKYILIPHBIX IIJIOCKO-

66 TlepneHMKYISIPHOCTD IPSIMOI I INTOCKOCTH 1 CTel; TOUeK, CHMMETPHYIHBIX OTHOCHTECIBHO IIJIOCKOCTH, (plﬂ'yp, CHMMETPHYIHBIX




67 | IleprieHIMKYIIp H HAKIOHHAS 1 OTHOCHTEIIBHO IJIOCKOCTH; PACCTOSHISA OT TOUKU 70 (PUTYPHI; PACCTOSTHUSA OT IPSIMOii 10
68 | IlepmeHMKy/IIp U HAKITOHHAS 1 napajuieJIbHON el INIOCKOCTH; pacCTOSHUSA MeKIY Napajule IbHBIMU II0CKOCTAMU,
69 IlepneHMKYISIp H HAKIOHHAL 1 o0mrero IepIeHINKYIIpa IBYX CKPEIMHUBAKIIHXCS ITPSIMBIX.
70 | Teopema 0 TDEX IEDIEHANKYIIDAX 1 OrnuceIBaTh MOHATHS: TEPIIEHIUKYIIP, HAKIOHHAS, OCHOBAaHUE IIepIIeH IUKYIIsIpa,
71 | Teopema o TPEX MEPIEHAUKYIIPAX 1 OCHOBaHUE HAKIOHHOII, MIPOEKITN HAaKITOHHOM, OPTOTOHAIbHAS MPOEKITS (DUTYPHI,
72 TeopeMa 0 TpeX MEPIEHIUKYISIpax 1 PacCTOAHHE MEKIY CKPCIIHBAIOMIIIMICA IIPAMBIMH, 3€pKaJIbHAd CHMMETPHA,
73 TeopeMa 0 TpeX MEePIEeHIUKYIIIpax 1 ,I(Byl"paHHbII:i YI'oJl, TpaHb ABYI'PAaHHOTO YIJIa, p86p0 JBYI'paHHOI'O yTiIa, JIMHEHHBII YIoll
74 | VToa Mexay IIpsAMOil U INIOCKOCTBIO 1 ABYTPAHHOTO yIJIa.
75 | KorrponsHas paboTa Ne 7 10 Teme @opMyIHPOBATH U JI0KAa3bIBaTh MPHU3HAKU: NIEPHEHIUKYISIPHOCTH HPSIMOIl H IUIOCKOCTH,

"TlepIeHMKYISp H HAKIOHHASL" MEePIIEHIUKYIIPHOCTH JIBYX ILUIOCKOCTEIL.
76 | Yron Mex1y npsMoil H IUIOCKOCTBEO 1 @opMyIPOBATEH U JIOKa3bIBaTh CBOICTBA: NEPIEHAUKYISPHBIX MPIMBIX; IPIMBIX,
77 | IByrpamHsIil yro. Yrox MeKIy IByMS 1 MEePIeHIUKYIIPHBIX IUIOCKOCTH; MePIEHINKY/IPHBIX ITI0CKOCTell. DopMyIHpOBaTh

II0CKOCTSIMIL JIOKa3bIBaTh TEOPEMBI: O MEPIIEH IUKYJIPe U HAKIIOHHOI, IIPOBEAEHHBIX U3 OJITHON TOUKH;
78 I[ByTpaHHL]ﬁ YTOJL. VT1roiaMex Iy IByMS 1 4] TpéX IepIcHIUKYIApax; O MIomamgn OpTOI"OHEUIbHOfI IIPOEKITHH BBIITYKIOT O

ILUIOCKOCTSIMH MHOT'OYTOJIBHHKA.
79 | JIByrpaHHBIit Yro1. YOI MEAILY JBYMS 1 Pemats 3a/1ail Ha J0Ka3aTe bCTBO, a TAKIKe BBIMUCIEHIE: YA MEXY IPSMBIMH, YT/

S MEXK1Y HIPSIMOIl U IIOCKOCTBIO, YI/Ia MeXkKIY IUIOCKOCTAMH, PaCCTOSHUS OT TOYKH 10

J.
NIPSMOI, PACCTOSHUSA OT TOYKHU J0 IUIOCKOCTH, pacCTOSHUA Me CKpeITi BaIOIUMHUCS
80 | IlepneH MKYISIPHBIE IIIOCKOCTH P »P A »P T CRPEITIE e
IIPSMBIMH, PACCTOSHUS MEXKAY ITapaUIebHbIMH IUIOCKOCTIMH, IUIOIIAIN
81 | IleprieHIUKYJIApHBIE ILIOCKOCTH ..
= OPTOTOHAJIBHOI ITPOEKITUH BBIIYKIOTO MHOTOYTOJIBHHKA

82 | ILromaab OpTOTOHAIBHOM IIPOESKIIHHI 1

MHOTOVIOIEHHKA
83 | Ilnom@aas OpTOroHaIbHOM IPOEKITHNI 1

MHOTOYTOJIBHIKA
84 | KontponbHas pabota Ne 7 o TeMe 1

«IlepleHIUKYISIPHOCTE B IIPOCTPAHCTBEY

Tpuronomerpuveckue ypaBHeHHS] H HepaBeHcTBa 15 yacoB
85 | YpaBHeHue cos x=b 1 @opMyIpPOBATH OIIpe/eNIeHHs apKKOCHHYca, apKCHHYCa, apKTaHIeHca, apKKOTaHIeHCa.
86 | YpaBHeHue cos X=b 1 Haxoauts 3HaYeHNs 00OpaTHRIX TPUTOHOMETPUUYESCKHX (PYHKITHIT B OTJICTIBHBIX
87 | YpaBHeHnue sinx =b 1 TaOIMYHBIX TOUKaX. Vcmosb3ys MOHSTHS apKKOCHHYCA, apKCHHYCca, apKTaHT eHca,
p )

88 | VpaBmenue sinXx =b 1 apKKOTaHI'€Hca, pelllaTh IPOCTEMIINe TPUTOHOMETPUYECKHE YPaBHEHU.
89 | VpaBHeHHsItgX=buctgx=> 1 @opMyIHpoBaTh CBOIICTBA 0OPATHBIX TPUTOHOMETpHIecKUX (¢ yHKIHIT. CTPOUTHh
90 | VpaBHemmstgx=buctgx=">b 1 rpadguku (GyHKIIHIT HA OCHOBe TpahHKOB UeTHIPEX OCHOBHBIX 0OpaTHBIX
01 | DYHKINHN y = arccos X, y — arcsin x, 1 TPUTOHOMETPHUESCKUX () YHKITHII.

y = arctg X, y = arcctg X

Vipomars BeIpakeHHs, coJiepKaliiie oOpaTHble TPUTOHOMeTpUdecKie () yHKITUHI.




92 | OYHKINHU y = arccos X, y = arcsin x, 1 Pacrio3HaBaTh TpUrOHOMETpHYECKHE YPAaBHEHHUS H HEPABEHCTBA.
y = arctg X, v = arcctg X Pemath TpuroHOMeTpUUYeCcKHe YpaBHEHHS, CBOININECS K are0paniecKumM
93 | TpuroHoMeTpUIeCKie ypaBHEHI, cBoIANIHeCS K | 1 YpaBHEHHSAM, B YaCTHOCTH, PeNlaTh OJTHOPOIHbIE TPHTOHOMETPHYECKHE YPaBHEHHS
anreOpanygecKuM. IIepBOI1 H BTOPOII CTEIIEHH, a TAKKe pellaTh TPHTOHOMETPHYECKHe YPaBHEHNU S, IIpHMe-
94 | TpuroHOMeTpHYECKHE YpaBHEHIS, cBOASMIINECT K | 1 HSISL METOJI Pa3/I07KeH s Ha MEOJKHTEIII.
Ire0DAIECKIM. - Pemrarts mpocTeiiine TPUTOHOMETPHYECKIE HEPaBEHCTBA
95 | PenreHue TpPUTOHOMETPHYECKUX YPAaBHEHUI 1
METOJ0M Pa3I0KEeHHS Ha MHOKUTEIH.
96 | PenreHue TPUTOHOMETPHYECKUX YPaBHEHUI 1
METOJ0M PA3I0KEHUS Ha MHOKUTEIIN.
97 | PenreHne nNpoCTeNIINX TPUTOHOMETPUYECKIX 1
HEPaBEHCTB.
98 | PenreHne nmpocTeNIIMX TPUTOHOMETPHYECKUX 1
HEpaBeHCTB.
99 | KonrponabHas pabota Ne 8 mmo Teme 1
«TpuroHOMeTpHYECKHE YPaBHEHUS U
HepaBeHCTBa»
Muororpannuku 11 yacos
100 | ITpu3zma 1 OrnuceIBaTh MOHATHS: T€OMETPUUECKOE TeJI0, COCENHIE I'PAHN MHOT OT pAHHUKA, IUIOCKUI
101 | TTpu3zma 1 YI'0JI MHOTOTPAaHHHKA, JBYTPAHHBIN YI0JI MHOTOTPaHHH KA, IUIONIA1b [IOBEPXHOCTH
102 | Ilpusma 1 | MHOrOrpaHHNKa, JHaroHaJBHOE CeYeHHe IIPU3MBI, IIPOTUBOIIEKAIINE TPAHH
103 | [Tapamnenenumen 1 MapaUIeIenuIea, JMaroHaIbHOe CedeHIe IIPU3MbI H ITHPaMUJIbl, YCeUEHHas TUpaMua.
104 | ITapamienenumen 1 @opMyIHpPOBaTh OIpeAeICHIS: MHOTOTPAHHHKA, BBHIITYKJIOTO MHOTOTPaHHUKA, IPH3MBI,
105 | ITupamuga 1 IIPSIMOTI IIPU3MBI, IIPABIIBHOM IIPHU3MBI, ITapaUIelIeNuIe1a, MIPaMuIbl, [IPAaBUIBHON
106 | upammia 1 MHPaMUJIBI, IPABIIBHOTO TETPa3Apa, BEICOTHI IIPH3MBI, BEICOTHI IIHPAMIJIBI, BEICOTHI
107 | Tupammzna 1 yceu€HHON MUpaMHJIbl, anio(eMbl IPaBIIbHOM MUPaMUIbL.
108 | Tpavnna 1 @opMymIpoBaTh U JIOKa3bIBaTh TEOPEMBI: O ILIOIIAIN OOKOBOIT MOBEPXHOCTH MPSMOIT
109 | Y ceudHmas mupammia 1 TPH3MBI, O JMArOHAIAX MapaLIeenulela, O KBa/paTe AHaroHal IpSMOYTOJIbHOTO
mapasuleNenureia, o IWiomaan 60KoBOil MOBEPXHOCTH MPABIIBHON MHPaAMHIBL, O
110 | Korrponbras paboTa Ne 9 110 TeMe o TeMe 1 ILTOMIA N OOKOBOI ITOBEPXHOCTH IIPABIILHON YCeUEHHOI MHpaMHIIbI.
«MHOTOTpaHHHKID Pemrate 3a/1aun Ha 10Ka3aTeIbCTBO, @ TAKIKE BHIYHCIICHHE: 3JIEMEHTOB IIPH3MBI I
MHUpaMHIBI, IO TTOTHOH 1 O0KOBOIT MOBEPXHOCTH MPU3MBI U THUPAMHIBI
IIponsBogHas u eé mpuMeHeHHe 20 YyacoB
111 | IIpencraBieHue o npejene GYHKIUN B TOuke Ho | 1 VYcTaHaBIMBaTh CyIeCTBOBaHHUE Mpejiena (YHKIHMH B TOUKE U HaXOIHTh €r0 Ha OCHOBE
HEIIPEPBIBHOCTH B TOUKE




112 | IlpencraBienue o npejaene GYHKINI B TOUKe Ho | 1 rpaduka ¢pyukmun. PasnmgaTs rpag K HEIPEPHIBHEIX U Pa3phIBHBIX (DYHKIIHIL.
HEIIPEPBIBHOCTH B TOUKE Haxoauts nmpupanieHne aprymMeHnTa 1 npupainieHie QyHKIHu B ToUke. Berauciiarh
113 | 3agauu 0 MTHOBEHHOI CKOPOCTU U KacaTeJIbHOM K | 1 CPEIHIOK CKOPOCTH JBIDKEHNS MaTepUaIbHO TOUYKH I10 3aKOHY €€ JIBHKECHU.
rpaduky §yHKITHHI @opMyIHpOBaTh OIpeeIeHIe TPON3BOIHON (DYHKITHU B TOUKE, IPaBUJIa BEIYUCICHUS
114 | TToHATHE TPOH3BOIHOIL. 1 MPOoU3BOHBIX. HaxomTh mpon3Bo IHbIE (DYHKITNIT, YpaBHEHNS KacaTeIbHbIX rpaduka
115 | TToHSTHE TPOH3BOIHOIL 1 (yHKIINH, MTHOBEHHYIO CKOPOCTb JIBILKEHIS MaTepHalbHOI Touku. Mcmnomp30Bath
116 | TIpaBiuia BEIYICIEHNS IPON3BOIHOIL. 1 MEXaHUYECKHI U TeOMeTPUYECKHII CMBICT IIPOH3BOIHOM B 33Ja4aX MEXaHUKH U
117 | TlpaBuia BEIUMCIECHHS IPOU3BO/IHOI. 1 reoMeTpun. QopMyIHPOBATh MPU3HAKU IIOCTOSIHCTBA, BO3PACTAHUS U YOBIBAHUS
118 | YpaBHeHHE KacaTelbHOI 1 ¢dbyuximn. HaxoauTh MpoMeKyTKH BO3pacTaHus U yObIBaHUS (YHKITHH, 3aJaHHOM
119 | YpaBHeHNE KacaTelbHOIl 1 (hopMyIIOIL.
120 KOHTpOﬂf’Haf pabora Ne 10 1o Teme «IlonsaTue 1 @opMyIHPOBATh OIpeeIeHNS TOUKH MAKCHMyMa I TOUKH MHHUMYMa, KpUTHYECKOI
ITPOH3BOTHOI TOYKH, TEOPEMBI, CBA3BIBAOIIIE TOUKI 3KCTPEMYyMa ¢ IMPOU3BOoIHOIT. HaxoauTs ToOUKH
121 | TIprsHaku BO3pacTaHIL H yOBIBAHNS (yHKITHIL 1 SKCTpeMyMa (YHKITHH, HanOoJIbllIee H HaUMeHbIIee 3HaUeHUS (YHKITHH Ha
MIPOMEKYTKE.
122 | TlprsHaku BO3pacTaHIs H yOBIBAHNS (yHKIHIL 1 HccnenoBaTh cBOICTBA (PYHKITHI C TIOMOINIBIO TIPOM3BOIHOMN U CTPOUTH T'paduK
(b yHKITHHI
123 | Touku 3kcTpeMyMa (yHKITHH. 1
124 | Touku 3kcTpemMyMa (p yHKITHH. 1
125 | HanGoubliee u HauMeHblIee 3HaUYeHns QyHkmu | 1
126 | Haubonblee 1 HauMeHbllee 3HaUYeHns QyHkmu | 1
127 | Iloctpoenne rpadhukoB HYHKITIT 1
128 | IToctpoenue rpadukoB QyHKITHIT 1
129 | IToctpoenue rpadukoB QyHKITHIT 1
130 | KoutponpHas pabora Ne 11 mo Teme |1
«IIpon3BoaHas U €€ MPUMEHEHHE)
131 | IToBTOpenue Kypca 10 Kiiacca
132 | TToBTOpeHue Kypca 10 Ki1acca
133 | UtoroBas KoHTpoJIbHAA paboTa 3a kypc 10 Kimacca
134 | Htorosas KOHTpoJbHasA padoTa 3a kypc 10 Kimacca
135 | Ananu3 KOHTPOJIBHOI paOdOTHI
136 | AHaau3 KOHTPOJIBHOM paboThI

11 kmacc

Iloka3zaTenbHast H Jorapudpmudeckasi yHKHA 23 4aca




1 |Cremenp ¢ TIPOU3BOJBHBIM JIEHICTBUTEIBHBIM|] @opMyIHpoBaTh OINpeleleHHe IoKa3aTeldbHON  (yHKIH. OINCHEIBaTh CBOIHCTBA
moka3zateneM. [TokasatenpHas QyHKIINA MoKa3aTelbHOH (DYHKIMH, BBIJIENSAA CIydall OCHOBaHHS, OONBIIETO IMHHIIBI, U CIydail
2 |(CremeHp ¢ TIPOU3BOJBHBIM JEHCTBUTEIBHBIM ] [MOJIOKUTEIBHOTO OCHOBAHHS, MEHBIIEro equHUIbl. I[IpeoOpa3oBBIBaTh BhIPAKEHNUA,
noka3zatenaeM. [loka3atenpHas QyHKIINA cojiepaKalie CTeMeHl ¢ JefiCTBUTENbHbIM MoKa3aTeaeM. CTpouts rpaduku QpyHKIHN Ha
3 (CremeHb C TIPOU3BOJIBHBIM  JE€HCTBUTEIBHBIMI] OCHOBe Ipauka MoKa3aTelIbHON (HYHKIIHH.
mmokazareneM. IlokazaTenpHAS (by]-]]qﬂm Pacrio3HaBaTh IOKazaTelIbHEBIE YpaBHCHHA H HCPABCHCTBA. (I)OpMy}ILIPOBaTb TCOPEMBI O
A4  [TlokazaTelIpHEBIE YpaBHEHUA 1 PaBHOCHIIBHOM Hp806pa30BaHHH IIOKa3aTCIIbHBIX ypaBHeHIIfI
5 [MoxasatensHEle ypaBHEHHS 1 1 HEpaBeHCTB. PellaTh MoKa3aTelIbHbIE YPaBHEHNUS U HEPABEHCTBA.
6 [[oka3aTeJIbHBIE YPAaBHEHNS 1 @opMyIHpoBaTh OIMpe/eaeHNe Jorapugma MOJ0KUTEIBHOTO YHCIA TO MOJOKUTETbHOMY
7 [lokasaTeTbHble HepaBEHCTBA ] OCHOBaHHWIO, OTIMYHOMY OT €JHHHIBI, TeOpeMbl O CBOICTBaX Jorapudma.
Y okcilemiiic ieoanciarna 1 [IpeoOpazoBBIBaTh BBIpaKEHUS, cojepKaniie Jorapudmbl. QopMyIHpPOBaTh ONpeIeIeHUe
9 |Moxasarensuble HepaBeHCTBa 1 morapupmudeckoil QyHKIUH U OTHCHIBATE e€ CBOIICTBa, BBIAEIS CIy4all OCHOBAaHHS,
10 |[KoHTpompHas pabota Ne | 1o  Tewmell OOJbINer0 eIUHUIIBI, M CIydail MOJ0KHTEIbHOTO OCHOBAaHUS, MEHBIIETO €IHHUIBI.
(TToka3aTe/bHbIe YPABHEHIIS I HEPABEHCTBA» JloKa3pIBaTh, 4TO ITOKAa3aTelbHasg H }IoraPHq)M}meCKaﬂ byuKIIHH SBISIOTCS B3aHMHO
11 loraprdm 1 ero cBoficTsa ] obpataeiMu. CTpouts rpadguku (QYHKIIHIT Ha OCHOBe Jorapu@MHIecKoil ¢yHKITHH.
2 [Torapudm 1 ero coiictsa ] Pactio3HaBaTth JorapuMuiecKie ypaBHEHUS U HepaBeHCTBA. (I)(ZpMy}IIIpOBaTB TEOPEMBI O
— PaBHOCIIIBHOM IIpeoOpa30BaHUM JOTapu(PMHIECKHX YpaBHEHHIl M HepaBEeHCTB. PemnaTh
13 Vlorapugm u ero e 1 mmorapu(MuIecKue ypaBHEHHS 1 HEpaBEHCTBA.
14 |lorapudM H ero cBolicTBa 1
e a— —p—— 1 DopMyIHpPOBaTh ONpENIENEHNs WHCIa €,  HATYPaIbHOTO norapudpma. Haxoauts
16, |IHirapi s ceans homin o crofemg 1 MPOU3BOJHBIE (D YHKITHIA, COZEPKAIIIX [OKA3ATETbHYIO GbyHKIHIO, JOoTapUMIIECKYIO
7 T S ——— 1 (bYHKITNO, CTEMIEHHYIO (DYHKIIHIO ¢ IeHICTBHTEIbHBIM IIOKa3aTeIeM.
18 Jlorapugmideckne ypaBHEeHHS 1
19 Jlorapugmuaeckie HepaBeHCTBa 1
20 Jlorapudgmideckne HepaBeHCTBA 1
21 [Ipon3BoIHbIE IIOKa3aTelIbHOI ull
nmorapudMmaecKoit HyHKITHI
22 IIpon3BoIHbIE II0Ka3aTeIbHOIl ull
nmorapu(MIIecKoit (HyHKITHIT
23 KonTpoapHas pabora Ne 2mo Teme «JIorapudm m|l
ero cBoiictBa. Jlorapudmiaeckne ypaBHEHHUS WU
HEpaBeHCTBA
Koopaunathl # BEeKTOPBI B IPOCTPAHCTBE
24 JlexapToBBI KOOpAMHATHI TOUKH B IPOCTpaHCTBE |1 OnucelBaTh MOHATHS: MPSIMOYTOJIbHAS cCHCTEMa KOOPJUHAT B IPOCTPAHCTBE, KOOPANHATHI
25 JlexapToBbI KOOPAHHATHI TOUKH B IIPOCTpaHCTBE |1 TOYKH, BEKTOp, COHAIlpaBlIE€HHblE U IIPOTHBOINOJIOXKHO HAallpaBIE€HHbIE BEKTOPHI,




26 BeKTOpEI B IPOCTPAHCTBE 1 Mapa/UIelbHBII MEPEeHOC Ha BEKTOP, CyMMa BEKTOpPOB, TOMOTETHS ¢ Ko3dduimeHTOM,
2 CrnoxeHue H BBIYHTAaHHE BEKTOPOB 1 PaBHBIM i1, yrol Mexay BekropaMu. QopMyIUpOBaTh OIpeNeIeHUSA: KOJUIHHEapHBIX
28 JIeKapTOBBEI KOOP/IHHATEI TOUYKH B IIPOCTpaHCTBE |1 BEKTOPOB, pPaBHBIX BEKIOpPOB, pa3HOCTH BEKTOPOB, IIPOTHBOIIOJIOKHBIX BEKTOPOB,
29 'YMHOK€HIE BEKTOpa Ha 4Hcio. 'omoTeTHs 1 MpOU3BEACHUSA BEKTOpa M 4UHClIa, CKaISpHOTO IMPOU3BEJEHHS [JBYX BEKTOPOB,
30 'VMHOKeHHe BEeKTOpa Ha 9HcI0. [ oMoTeTHs 1 TEOMETPUIECKOr0 MecTa ToueK, OMCCeKTopa JABYTPAHHOTO VIJIa, yYpaBHEHHS (DUTYPHI.
31 CkangpHoe IIPOoU3Be/IeHIE BEKTOPOB 1 JloKa3pIBaTh (POPMYIIBI: PACCTOSHIIST MEKTY IBYMS
32 CKaIsgpHOe ITPOM3Be/IeHIE BEKTOPOB 1 ToUKaMH (C 3aJaHHBIMH KOOPIMHATaMH), KOOPAMHAT CEpeJUHBI OTpe3Ka, KOOpPIMHAT
33 ['eOMeTpUIECKOE MECTO TOYEK MPOCTpaHCTBa.|l CYMMBI U pPa3HOCTH BEKTOpPOB, CKalIsSpHOTO IIPOMU3BEJEHHS JBYX BEKTOPOB, M
'YpaBHeHHeE IUIOCKOCTU BBIUHCICHUS KOCHHYCA yIJIa MEXIY JIBYMS HEHYJIEBBIMH BEKTOPaMIL.
34 [eOMeTpUIeckoe MeCTO TOUeK IIPOCTPAHCTBA.] @OopMyIHpPOBAaTh M [JOKa3bIBaTh TEOpPeMbl: O KOOpJAMHATaX BeKTopa (IIpU 3aJaHHBIX
VpaBHEHIIe II0CKOCTH [KOOpANHAaTaX €ro HadajJa H KOHIA), O KOJUINHEApHBIX BEKIOpaX, O CKaIIpHOM
35 KoHTpoTbHas paboTa Ne 3 1o TeMe «Koop mHaTH | MPOU3BEAECHUH JIBYX MEPIEHAUKYIIPHBIX BEKTOpoB, 0 I'MT, PaBHOY/IQIEHHBIX OT KOHIOB
1 BEKTODHI B TIPOCTPAHCTRE oTpe3ka, o I'MT, npunagnexanx AByrpaHHOMY YIIy U PaBHOYQ/ICHHBIX OT €T0 IpaHet,
00 ypaBHEHHH IUIOCKOCTH, O BEKTOpE, MEePIeHANKYISPHOM JaHHOMH TIOCKOCTH.
[IpuMeHATh H3yUdeHHbIe OTpeIeeHUs, TeOpeMBbl H (OPMYJIBI K PEIIeHHIO 3a/1a1
HHTEerpan n ero npuMeHeHne 8 4acos
36 ITepBooOpa3Has 1 @opMyIHpPOBaTh OIpejie/ieHHe IepBO0Opa3Hoil (QYHKIIHH, TeopeMy 00 OCHOBHOM
37 [TepBooOpa3Has 1 CBOIicTBe IepBOOOpa3HOIl, MpaBHiIa HaXoXkKIeHHA IepBooOpa3Hoil. Ha ocHOBe TaOmHITHI
38 [TpaBusa HaX0Xk IeHUS IEPBOOOpa3HOI 1 mepBooOpa3HBIX M MpaBII HAXOKJISHHS IMepBOOOpPa3HBIX HAXOJHUTh MEePBOOOPA3HYIO,
39 [TpaBuia Hax0xKICHHS TepBOOOpa3HOI 1 oOlrii BHA IepBOOOpa3HBIX, HeoIpe/eléHHBIT uHTerpal Ilo 3akoHY U3MEHEHUS
40 I iromans KPHUBOJIMHEHHON Tpamnerum.|1 CKOPOCTH JBIDKEHHS MaTepHalbHOH TOYKH HAXOOUTh 3aKOH IBIDKEHHS MaTepHalIbHOI
Ornpeien€HHblil HHTETpajl TOYKIL.
41 [Lromaas KPHBOIMHEHHOIT Tpamenuir. |1 DopMyTHPOBaTh TEOPEMY O CBSI3H IIEPBOOOPA3HOI U TLIONTAAN KPUBOIHHEHHON Tpameui.
OrnpenenéHHbIN HHTETPal @QopMyIHpOBaTh OIpeleleHHe ONpelelNéHHOro uHTerpana. Hcmoms3ys ¢dopmyny,
12 BEIMHCICHIE 00B8MOB Tell 1 Hprorona — JleiiOHHI[a, HaxXOJHTh ONpeAeN€HHBII HHTerpal, IUlomain Quryp,
A3 KOHTpOI[BHaH paGOTa No 410 teme «Iﬁ{l‘erpaﬂ 1 OI'PAaHHYCHHBIX JaHHBIMH JTHHHAMI. Hcnonp3oBath OﬂpeﬂeﬂeHI{Blﬁ HHTETpall JId Ha-
ero IpHMeHeHHe XOKIeHUS 00bEMOB TeJl, B YACTHOCTH 00HEMOB Tell BpalleHUs
Tena Bpamenus 22 yaca
44 T TwimHap 1 OnuceIBaTh IOHATHS: IHIHHAP, OOKOBas IOBEPXHOCTh MIUIHHAPA, MOBOPOT (QHUIYPHI
45 [ TwimHap 1 BOKPYT IIPSIMOI Ha JaHHBII YroJi, TeJIO BpalleHUs, 0CEBOE CEUYeHNe LHJINHJPA, Pa3BEPTKa
46 KomOHHAaIIH IUTHHIPA U IPH3MBI 1 MIWINH]pa, O0KOBas MOBEPXHOCTh KOHYCa, OCEBOE CeueHHe KOHyca, pa3BEpPTKa KOHYyca,
47 KoMOHHAITIH MHIHHApPA H IPH3MBI 1 [YCEUEHHBIII KOHYC, YCEYEHHAs IMHpaMujia, OIHMCaHHasg BOKPYI YCEYEHHOTO KOHYcCa,
48 Konyc 1 yCeueHHasl MUpaMuia, BOUCAHHAS B YCEUEHHBIH KOHYC, PHTypa KacaeTcs chepsl.
49 Komnyc 1 @OopMyIHPOBATE OIpeAelIeHNs: IIPU3MBbl, BIICAHHON B LIUIHHAP, IPHU3MBI, OINCAHHOI




50 KoHnyc 1 0KOJIO IIJIMHJIPA; IUPaMIIbl, BIIMCAHHONH B KOHYC; IIMpPaMU/Ibl, OIHCAHHOMI 0KOJIO KOHYCAa;
51 'Y cedEHHBII KOHYC 1 cheppl U Imapa, a TakkKe HX DJIEMEHTOB, KacaTelbHOH IUIOCKOCTH K cdepe; MHO-
52 KoMOHHAINH KOHYca U M PaMIIbI 1 TOTpaHHHKA, BIIMCAHHOTO B c(epy, MHOTOTPaHHUKA, OIMCAHHOTO OKOJO CQepsl;
53 KoMOHHAIINHI KOHYCa U ITHPaMHIIE] 1 MIWIHH]Ipa, BIHMCAHHOTO B cdepy; KOHyca, BIHCAHHOIO B cdepy; yced€HHOro KOHyca,
54 KonTpoinbHas pabota Ne 5 mo Teme «llmmaap,|l BIIICAHHOTO B cepy; INUIMHpA, OMMHCAHHOTO OKOJIO Cephl, KOHyca, OMICAHHOTO OKOJIO

[KOHYC» cephl; yCeUEHHOTO KOHYCa, OMHCAaHHOTO 0KO0JI0 chepsl. JJoka3piBaTh GOpMYIbI: IIOMIAIH
55 Cdepa u map. YpaBHeHHe chepsl 1 MMOJTHON MOBEPXHOCTH IWIHHApA, IUTOMamu OOKOBOH MOBEPXHOCTH KOHYca, ILTONIA[IH
56 C(pepa U 11ap. YPaBHeHHe C(bepb] 1 0OKOBOI IIOBEPXHOCTH YC eqEHHOT O KOHYCa.
57 B3alMHOE PacIIoNoKeHHe cephl I ITOCKOCTI 1 @opMyTHpoBaTh U JOKa3blBaTh TeOpeMbl: 00 ypaBHEeHHH cdepbl JaHHOTO pajauyca C
58 B3aiMHOE pacionoKeHne cepsl I IOCKOCTH 1 IIEHTPOM B JIAHHOI TOUKE, O KacaTeIbHOI IJIOCKOCTH K cepe U e€ clie/ICTBUE.
59 MHOTOTPAHHIK, BIICAHHBIE B Cepy 1 [IprMeHSTh H3ydeHHbIe OTpeIeIeHUs, TeOPEeMbI U (POPMYIIBI K pEeIIeHII0 3313
60 MHOTOTpaHHUKH, BIIHCaHHEIE B cepy 1
61 MHOTOTpaHHUKH, OITHCAHHBIe OKOJIO0 C(hepsl 1
62 MHOTOTpaHHHKH, OIIHCAHHBIE OKOJIO C(hephl 1
63 KoMOuHammm IpumHIpa H  cdepbl, KoHyca mH|l

cheps
64 KoMOunarmu ImHIpa H  cdepbl, KoHyca m|l

ceps
65 KonTtpombHas padoTa Ne 6 «Tena BpameHus» 1

DiaeMeHThI KoMOHHaTOpHKH. buaoMm HeloToHna 10 yacoB
6 MeTox MaTeMaTHIeCKOI HHIYKITHH DopMyIHpPOBATh IOCIEI0BATENBHOCTh JICHCTBUI NIPH HCIONb30BAHUH J0Ka3aTelIbCTBA
67 MeTOI[ MaTeMaTIHIeCcKO HHIYKITHH METOOO0M MaTeMaTHIeCcKOil HHAYKITHH. Hcnonp3oBath METOI MaTeMaTH4YeCcKO HHIYKITHH
68 ITepecTaHOBKH, pa3MeNIeHHA IS JOKa3aTe/lbCTBA HEPAaBEHCTB, HaXOXK/IECHHIA KOHEUHBIX CYMM, IIPH PElIeHHH 3ajad II0
69 IlepecTaHOBKH, pa3sMeIIEHUS [TCOPHH THCEIL.
DopMyIHPOBATh OIpeieIeHNe epecTaHOBKI KOHEYHOTO MHOKECTBA.

70 e AT (ROMOHIAT @DopMyTHpOBaTh OMpe/ielieHne pa3MeNIeHHs N-3JIEMEHTHOTO MHOXKeCTBa o Kk 31eMeHTOB.
71 Couerarms (KoMGUHAIII) @opMyTHpOBaTh OIpeeleHe COUYeTaHHsS N-3TeMEHTHOTO MHOXkKecTBa Mo k SIIEMEHTOB.
75 CoueTarus (KOMOMHAIIH) Hcnomb3ys GopMyITbl: KoIHdecTBa IEPECTAaHOBOK KOHEHOTO MHOKECTBA, pasMeIleH it -
73 T — HIIEMEHTHOTO MHOJKECTBA IO K 37€MEHTOB U COUYEeTaHHil N-3JTeMEHTHOI0 MHOKECTBa 1o K
74 T a— HIIEMEHTOB, pelaTh 3a/1a4i KOMOUHATOPHOTO XapaKTepa. }
75 KoHTpobHas paboTa Ne 7 1o TeMe «DICMeHTHI 3amiceiBath (opmyrny OuHoma HproToHa. @opMylnHpoBaTh CBOICTBa TpPEYroJbHHUKA

KoMGrHaTopiKi. Birrrom HroTomay ITackaas 1 OMHOMHAIBHBIX KO3((HUITHEHTOB

DJIeMEHTHI TEOPUH BEPOSTHOCTEI 8 4acoB

76 (Oneparin Hajl cOOBITHAMH | [@opMyTHPOBaTh OIpeseNeHNs HECOBMECTHBIX COOBITHI, OOBETMHEHHS M IepecevueHIs




77 Omnepariu HaJl COOBITHAMHI COOBITHIL, JOIOJHEHHS cOOBITHS. Mcmomp3ys GopMyTy BepOSTHOCTH OOBEIMHEHHS JIBYX
78 3aBHCHMBIE U HE3aBUCHMbIE COOBITHS HECOBMECTHBIX COOBITHII, (OPMYIy, CBS3BIBAIONIYI0 BEPOSTHOCTH OOBEAMHEHUS H
79 3aBHCHMBIE U HE3aBUCHMBIE COOBITHS MmepecedeHnss JIBYX COOBITHIL, (OPMYITY BEpPOSTHOCTH JOMOTHEHHS COOBITHS, HAXOJUTh
80 Cxema beprymm BEPOSTHOCTH COOBITHIL.
81 Cxema bepHymm @opMyTHpoBaTh OMpeAeTIeHHs 3aBUCHMBIX M HE3aBHCHMBIX COOBITHIl, YCIOBHOI
82 CrygaiiHble BETHIUHBI U HX XapaKTePHCTHKI BeposTHOCTH. lcrmonb3ys TeopeMbl O BEPOSTHOCTH IEPECEYEHHS JIBYX 3aBHCHMBIX H
83 KontponbHas pabora Ne 8 mo TeMe «DIeMEHTHI HE3aBHCHMBIX COOBITHII, TEOPEMY O BEPOSTHOCTH MepecedeHNsI HECKOIBKHX He3aBUCHMBIX:
TEOPHU BEPOSTHOCTE COOBITHIL, HAXOUTh BEPOSTHOCTH COOBITHII.
[Pacrio3HaBaTh BEPOSTHOCTHBIE SKCIIEPHMEHTHI, OIMCHIBAEMBbIE C IIOMONIBI0 CXEMBI
[bepHyILUIH.
HaxoauTh BEPOATHOCTH COOBITHS, COCTOSIIETO B TOM, 4TO B cXeme bepHywiHn ycrmexom
3aBEpPIINTCS TAaHHOE KOIHMYECTBO HCITBITAHMUII.
DopMYyJIHPOBaTh OIMpPEIEICHUS CIy4allHOH BEJIMYMHBI M MHOKECTBa €€ 3HadeHMil. J[ns
CITyJailHOI BETMYMHBI ¢ KOHEYHBIM MHOKECTBOM 3HAUEHHUIT (JOPMYINPOBATH OIPe IeICHIS
pacpe/iesIeHns CITyqailHON BeIHYUHBI H €€ MaTeMaTHIeCKOTO OKIJIaHUS.
HaxoauTe MaTeMaTHYECKOE OKIAaHHe CIy4allHOI BEIMYHHBI IO €€ pacipeeIeHHIO.
[crmonp30BaTh BBIBOJIBI TEOPHH BEPOSTHOCTEH B 3aJadax € IMPAKTHYECKUM KH3HEHHBIM
collepKaHueM
O6bémbl Tea. Ilnomans chepsbr 13 1
84 O0npéM Tema. QopMYIBI JUIS BEITHCICHUS 00BEMa|l @opMyIHpPOBaThH OMpeeaeHNsI: 00hEMa Tella, IUIONA I TOBEPXHOCTH Iapa.
TPU3MBbI OKa3biBaTh (opMmynsl: 00bEMa IpU3MBI, 00BEMa MHpaMHIbl, 00BEMa YycedEHHOIT
85 00néM Tema. QopMyIBl JUIS BEITHCICHHS 00BEMa|l MmupaMuabl, 00béMa KoHyca, 00bEéMa yced€HHOTO KOHyca, 00béMa NHIHMHIpa, 00BEMa
[IPH3MBI napa, IIonam chepsl.
86 @opMyIIbl IS BEIYUCIEHUS 00hEMOB MIPaMHUIBI 1l [TpyMeHATh U3yUeHHbIEe OTpeaeIeHUS, TEOPEMBI H (POPMYJIBI K PEIISHHIO 3a/1a1
YCeuEHHOM TUpaMHIIBI
87 @opMYIIBI IS BRIYHCISHUS 005EMOB MHpaMHIbT |l
YCeuEHHOM MUpaMHIIbI
88 @opMYIIBI IS BRIYHCISHHSI 005EMOB MHpaMIIBT |l
YCeuEHHOM TUpaMHIIbI
89 @opMYIIBI IS BRIYHCISHUS 005EMOB MUpaMIIBT |l
YCeuEHHOM MUpaMHUIbI
90 KonTpompHas pabota Ne 9 mo Teme «O0bBéM|
MHOTOI PAHHHKa»
91 OOBEMBI Tel BpallleHHS 1
92 OOBEMBI Tel BpallleHU 1




93 OOBEMBI Tel BpaleHHs 1

04 OOBEMBI Te BpaleHUS 1

95 [Tnomans cdeps 1

06 KoHnTpoapHas padota Ne 10 mo TeMe «O0BEM Tem» |1

Obo6maromee mopTopeHue 40 gacoB

97 DH3HYecKHil CMBICT TPOH3BOIHOM

98 ["eoMeTpruecKiii CMBICI IIPOH3BOAHOIL, KacaTelnbHas

99 TIprMeHeHIe TPON3BOAHOIN K IICCIIeIOBAaHIIO (DYHKITHII

100 [IIepBooGpa3Has

101 I1ccrenoBaHue CTENEHHBIX U HPpaIIOHAIBHBIX
yHKIIiT

102  [HccnemoBaHIe YacTHBIX

103  [MccrnenoBaniie pomn3BeIeHIIT

104  [MccnemoBanue MOKa3aTeNbHBIX U JIOTapHQMIMYECKIX
(hyHKITHI

105  [HccrnemoBaHHe TPHTOHOMeTPHYECKHX (DYHKITHIT

106 |HccrnemoBaHue (yHKIHII O6e3 ITOMOIIH TPON3BOTHOM

107 [Kyb

108  [IpAMOYTOIBHBII ITapaieeniie]

109  [2meMeHTHI COCTABHBIX MHOTOTPAaHHIKOB

110 IImomaas IOBEPXHOCTH COCTABHOIO MHOIOTPaHHIKA

111 |OO0BeM cocTaBHOTO MHOTOTPAHHHKA

112  [Ipusma

113  [Mupammaa

114 |[KoMmOmHAmmn Ten

115  [Mumuegp

116 [Konmyc

117  [lap

118 [HppanuoHanbHEIE YPpaBHEHUA

119 ParioHaIbHBIE YpaBHEHIA

120 |[TpuroHOMeTpHYecKle YpaBHEHIs, pa3lIoKeHIe Ha

121  Ulorapudmmdeckne U moKa3aTelbHbIe ypaBHEHHA




122

TpuroHoMeTpiueckue ypaBHeHHA

123 [TpuronHomeTpHuecKue ypaBHeHI, HccleoBanne O[3

124  [YpaBHeHHs CMellTaHHOTO THIIA

125  |[YpaBHeHHs CMellIaHHOTO THIIA

126 [PamuoHanbHBIE HEpaBeHCTBA

127 HepaBeHCTBa, cofepKaniie paJiKalibl

128  [loka3zaTenbHBIEe HepaBeHCTBA

129  [loxa3zaTenbHBIE HepaBeHCTBA

130 Ulorapudmuueckiie HepaBeHCTBa

131  PlorapudMuueckiie HepaBeHCTBA

132  [HepaBeHcTBa c Jorapu(MaMu 1o epeMeHHOMY
OCHOBaHUIO

133  |[HepaBeHcTBa c JorapudpMami 1Mo nepeMeHHOMY
OCHOBaHUIO

134  [HToroBas KOHTpoIbHas paboTa

135  [HMTtoroBas KOHTpOIbHas paboTa

136 |AHamH3 KOHTPONBHOII pabOTHI




Yye6Ho-Memoduy4yecKkull KOMIIeKkm

1. TecmeTpua : 10 wnmacc : yuebHUK Ona yyammxca obmeobpa=oBaTelbHEX
yupexnenurt / A. T'. Mep=nak, B. B. [lomoH- ckuii, M. C. fAxup. — M.
BenrTana-I'pad.

2. Teomerpus : 10 kjacc : [OUOAKTUUECKME MaTepuans : mnocobue Iius
yuammxca obmeobpasoBaTeNbHEX yupexnoenmr / A. T'. Mep=ngk, B. B.
NoyoHCckMM, E. M. PabubHornu, M. C. AxuMp. — M. : BenTaHa-I'pad.

3. T'eomeTpua : 10 xmacc : MeTomMueckoe nocobue / E. B. Byu- ko, A. T.
Mepsnak, B. B. HomoHckwii, M. C. Axup. — M. : BeHTana-I'pad.

4. TeomeTpua : 11 wmacc : yuebHUK ON4 yyalmxcda obmeoBpazoBaTelbHHX
yupexnoenut / A. I'. Mep=nak, B. B. [lomoH- ckumii, M. C. fxup. — M.
BenTana-T'pad.

S. Teomerpus : 11 wjacc @ [OUOAKTUUYECKME MaTepuans : Iocobue s
yuammxcg obmeobpas0oBaTeNbHEX yupexnesmrt / A. T'. Mep=zngk, B. B.
I[IoJIOH CKW, E. M. PabuHoBud, M. C. Axup. — M. : BenrarHa-I'pad.

6. I'eomeTpua : 11 kmacc : MeTomMueckoe nocobue / E. B. Byu- ko, A. T.
Mepsnak, B. B. HojmoHckwui, M. C. Axup. — M. : BenHTaHa-Tpad.

7. Anrefpa M Hauyajla MaTeMaTHMUYecKoro aHanmm3a :10 kimacc : yueBHMK 1O1ng
yuammxca obmeobpaszco- BaTenbHEIX yupexnenuid / A. T'. Mepsmngk, B. B.
NonoH- ckum, M. C. Axup. — M. : BeHrTaHa-T'pad.

8. Anrefpa M Haualla MaTeMaTMUYecKoTo aHamm=a :10 Kilacc: IMOaKTUUYECKUE
MaTepuaJel @ [Hoco— Bue Oig ydaumxca oblleobpa30BaTesIbHEIX YyUYpeXIeHM

/ A. T. Mepznak, B. B. IIOICHCKUMH, E. M. PabuxoBuu, M. C. fAKHUD.
— M. : BenranHa-I'pad.

9. Anrebpa M Havajla MaTeMaTHMYeCKoTro aHanm=a :10 Kijacc: MeToIudecKoe
nocobue / E. B. Byuko, A. I'. Mep3mnak, B. B. [lomoHckuii, M. C. Axup.
— M. : Ben- TaHa-Tpad.

10. Anrebpa M Hadajla MaTeMaTHYecKoTro asHaiM3a :11 knacc @ yuyebHUK
ong yuyammxca obmeobpasc— BaTeNbHHX yupexnoexswmidi / A. T'. Mepzngak, B.
B. TllomoH- crxuii, M. C. Axup. — M. : BeHTaHa-T'pad.

1. Anrebpa M Haudana MaTeMaTHYeCcKoI'o aHanusa 111 KJlacc:
OVOaKTUYEeCKUE MaTepuralel : oco- bue ons y4aaummxc g
oBmeoBpas0oBaTEeNbHEK yupeknesun / A. T. Mep=zmak, B. B. [IOJIOHCKMIM ,
E. M. PabueHoBMY, M. C. fAxuMp. — M. : BenTaHa-Ipad.

12. Anrebpa u Hauana MaTeMaTUYeCcKo IO aHanmsa 111 KIacc:

MeTooMdYeckoe nocobue / E. B. Byuko, A. TI'. Mepsznaxk, B. B.
llononckuit, M. C. Axup. — M. : BeH- Ta”Ha-I'pad.



