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l. Ilnanupyembie pe3yabTAThl OCBOCHHS Y4eOHOI0 MpeaMeTa
«MaremaTuka: ajredpa u Ha4yaja aHajau3a, reomerpus» OOII COO

JIMYHOCTHBIE PE3YJIbTATDBI ocBoenus nporpammsl yueOHOTro npeamera «MaremaTukay
XapaKTEepPU3YIOTCS:

I'pakpaHCcKOe BOCHHMTaHME: CPOPMUPOBAHHOCTHIO TPAYKAAHCKOM MO3UIMU 00yJarouerocs
KaKk aKTHBHOTO M OTBETCTBEHHOIO 4JIEHA POCCHUHCKOTO OOIIECTBA, INPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHUM, IpOLEIYp
rpaXkJaHcKoro oOmecTtBa (BBIOOPBI, OMNPOCHl W IMp.), YMEHHEM B3alMOJEHCTBOBATH C
COLIMANIbHBIMUA MHCTUTYTAMH B COOTBETCTBHMHM € UX (QYHKIMSIMHU U HA3HAYEHUEM.

[laTpuoTyeckoe  BocmHTaHue: C(HOPMUPOBAHHOCTBIO  POCCHICKOM  Ipa)JIaHCKON
HWJIEHTUYHOCTH, YBAXXEHUS K MPOIUIOMY M HACTOSLIEMY POCCUIUCKONW MAaTEMAaTHKH, IEHHOCTHBIM
OTHOIIEHHEM K JOCTWKECHMSIM POCCHUHUCKMX MAaTeMaTUKOB W POCCUHCKONM MaTEMaTUYECKON
IIKOJIbI, K HCIHOJB30BAHUIO A3THX JOCTHKEHUN B JAPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCHHTAHUA: OCO3HAHUEM JIYXOBHBIX IEHHOCTEH POCCHUCKOTO
Hapoaa; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEJICHHUS, CBA3aHHOTO C
MPAKTUYECKUM TPUMEHEHUEM ITOCTHUKEHHA HAYKHM M JIESITEJIbHOCTHIO YYEHOTO; OCO3HAHUEM
JIUYHOTO BKJIJa B MOCTPOSCHUE YCTOMYMBOTO OYTyIIIETO.

OCTETUYECKOE BOCIHMTAHHUE: ICTETUYCCKUM OTHOIICHHEM K MHpPY, BKJIIOYAsT ICTETUKY
MaTeMaTHYEeCKMX  3aKOHOMEPHOCTEH, OOBEKTOB,  3ajad,  peIIeHUH,  PaCCyXKICHHI;
BOCIIPUMMYHUBOCTBIO K MATEMATHYECKHUM aCTIEKTaM Pa3IMYHBIX BUJIOB HCKYCCTBA.

duznyeckoe BOCOUTaHHE: C(HOPMUPOBAHHOCTHIO YMEHHS MPUMEHSITh MaTeMaTHYECKHe
3HaHMS B MHTEpecax 370pOBOro M Oe3omnacHoro oOpasza *KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBBIO (3I0pOBO€ MHTaHHE, COAJAHCUPOBAHHBIM pPEXUM 3aHIATHA M OTIbIXa,
perynspHas (Qu3uyeckass aKTUBHOCTbH); (PU3MYECKOTO COBEpPUICHCTBOBAHUSA, IMPU 3aHATHIX
CHOPTUBHO-03/I0OPOBUTENILHOM /1€ TEIBHOCTBIO.

TpymoBoe BOCIHMTaHHE. TOTOBHOCTBIO K Tpyay, OCO3HAHHMEM LCHHOCTHU pr,Z[OJ'IIO6I/IH;
HHTCPCCOM K Pa3JIMYHBIM C(bepaM HpO(i)eCCHOHaHBHOfI ACATCIBHOCTH, CBsI3daHHBIM C
MaTeMaTuKon u eé MMPpUIIOKCHUAMHN, YMCHUCM COBCPUIATH OCO3HAHHBIN BBI60p 6yz[ymel“4
npoq)eccnn " pCalin30BbIBATDH COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl, TOTOBHOCTBHIO 1 CIIOCOOHOCTBIO
K MaTeéMaTU4CCKOMY O6pa30BaHI/II-O n caM006pasoBaHmo Ha IIPOTAKCHUU BceH KHU3HU,
TOTOBHOCTBKO K AKTHUBHOMY YY4aCTUIO B PCIICHHUH IIPAKTHYCCKUX 3aJad MaTeMaTUYeCKOH
HaIIpaBJICHHOCTHU.

OKOJIOTUYECKOE  BOCHHMTaHHE:  CHOPMHUPOBAHHOCTBIO  DKOJOTHYECKOW  KYIBTYpHI,
IIOHMMAHHUEM BIIMSHUS COLUAIBHO-3KOHOMUYECKUX IPOLIECCOB HA COCTOSHHUE MPUPOJHON U
COIIMANILHOM  Cpefbl, OCO3HAaHWEM TJI00ATBFHOTO XapakTepa OSKOJOTHYECKHX MpolieM;
OpUEHTAaIlel Ha NpPUMEHEHHWE MaTeMaTHYeCKUX 3HAaHWU JUIs pelleHus 3aaad B olnactu
OKpY)Karollel cpenpl, IJIAHUPOBAHUS MOCTYIIKOB M OLIEHKM MX BO3MOYKHBIX MOCJIEACTBUU JUIS
OKpYKarollen Cpeibl.

LlennocTu Hay4dYHOI'O NO3HAHMA! C(I)OpMI/IpOBaHHOCTLIO MHUPOBO33pCHU,
COOTBCTCTBYHOIICTO COBPCMCHHOMY YPOBHIO Pa3BHUTHA HAYKU H 06HlCCTBCHHOﬁ IMPAKTHUKH,
MOHMMaHUEM MaTeMaTHYECKOM HAayKHN Kak C(I)epBI 4eJI0BEYECKOM ACATCIBHOCTH, JOTallOB ec




pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHUS LIMBUIIM3ALMHU; OBJIAJACHUEM SI3BIKOM MAaTEMATHKUA W
MaTEMaTHYECKOM KYJIbTYpPOM KakK CPEACTBOM IMO3HAHUS MHPA; TOTOBHOCTBIO OCYILECTBIIATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IEITENBHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

OCBOEHHUSI IMporpamMmbl ydeOHOro mnpeamera «MaTemMaTHKa» XapaKTEPU3YIOTCS OBJIAJECHUEM
YHUBEPCAIbHBIMU MO3HABATEIBHBIMH JCHCTBUSAMU, YHUBEPCAJIbHBIMU KOMMYHHUKAaTUBHBIMH
JNEUCTBUSMH, YHUBEPCAIbHBIMU PETYIATUBHBIMU JACHCTBUSIMHU.

1) YHuBepcaibHblc MO3HABATEIbHbIE JICHCTBHUS, 00eCIeYnBalOT GOpMUpOBaHUE 0a30BBIX
KOTHUTHUBHBIX INPOILIECCOB OOy4aromuxcsi (OCBOEHHE METOJIOB MO3HAHUS OKPYKAIOLIEro MHUpA;

MIPUMEHEHHE JOTMYECKUX, UCCIIEI0BATEIbCKUX ONepaluil, yMeHuil pabotaTth ¢ nHpopmanuen).

ba3oBrble Jornueckue JevcTBUS:

BBIABJIATE U XapPaKTCPU30BATH CYHICCTBCHHBLIC IMPU3HAKU MATCMATHUYCCKUX O6T)€KTOB, HOHSITI/II>'I,
OTHOIIEHUH MEXJy TMOHATUAMU; (OPMYIUPOBATH OIpPEIEIeHHUs] MNOHITHUM; YCTaHABJIUBATh
CYIIECTBEHHBIH MPHU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS Ul 0000IIEHNsI U CPaBHEHUs, KPUTEPUU
MIPOBOJMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMyIUpOBaTb U MPEOOPa3OBbIBATh CYXKJAEHUS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U 06mne; YCIIOBHBIC,

BBIABJIATE MATEMATUYCCKHUEC 3aKOHOMECPHOCTH, B3aUMOCBA3HU U IIPOTUBOPECYHS B Q)aKTaX, JaHHBbIX,
HaOMIOICHUSAX M YTBEPKACHUSIX; MpeJylaraTb KPUTEPUM AJS BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHIA;

JeNaTh BBIBOJBI C MHCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHUI TI0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITEIFHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKICHHM (MpsSMble U OT
MPOTUBHOTO), BBICTPaWBaTh aPryMEHTAlUIO, TMPUBOAUTH TMPUMEPbl M  KOHTPIPUMEPSI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBO/JIBI,

BBIOMpATh CHOCOO pelieHus yueOHOW 3ajady (CpaBHUBATh HECKOJIBKO BapHaHTOB pEILEHU,
BbIOMpaTh HanboJiee MOIXO AN ¢ YIETOM CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPHEB).

bazoBrle BccliefoBaTEILCKIE ACHCTBUS

UCIIOJIb30BAaTh BOMPOCHI KaK MCCIIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHUA; (HOPMYIHPOBATH
BOIMPOCHI, (PUKCUPYIOIIHE MPOTHUBOPEYHE, MPOOIEMy, YCTaHABIMBATH HCKOMOE M JaHHOE,
(bopMHPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOIUTH CAMOCTOSTEIBHO CIUITAHUPOBAHHBIN SKCIICPUMEHT, UCCIIC0BAHKE 110 YCTAHOBJICHHIO
0COOEHHOCTEH MaTreMaTHYeCKOro OOBEKTa, SBICHHS, IPOIECCA, BBIABICHHIO 3aBHCHMOCTEM
MEXIY 00BEKTaMHU, SIBJICHUSIMH, MPOIICCCAMHU;

CaMOCTOSATENIbHO (hopMyHpoBaTh OOOOIIEHUS M BBIBOJBI TIO pE3yJbTaTaM MPOBEAEHHOTO
HaOJTIO/ICHUS, UCCIIEIOBAHUS, OLICHUBATD JIOCTOBEPHOCTh MOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAK)KE BBIIBUTATH MPEANOJIOKEHUS O €ro
pa3BUTHH B HOBBIX YCIIOBHSIX.

PaGora ¢ nuadopmarmeii:

BBIABJIATH ,[[C(pI/II_[I/ITBI I/IH(I)OpMaI_II/II/I, JaHHBbIX, HCO6XOI[I/IMBIX AJI1 OTBE€TAa HA BOIPOC M IJIA
PCHICHHUA 3aa1Hu;



BbIOMpaTh  MHPOPMALMIO M3  HMCTOYHMKOB  PAa3IMYHBIX  TUIOB,  aHAJIU3UPOBATH,
CHCTEMAaTH3UpOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BHAOB U  (HopMm
MIPECTABICHHUS;

CTPYKTYpUpPOBaTh MH(POPMALMIO, NPEACTABIATh €€ B pa3iIU4HBIX (popMax, HIUTIOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENHLHO CHOPMYITMPOBAHHBIM KPHTEPHSIM.

2) VHueepcanvhvle KOMMYHUKAMUGHbIE 0elicmausi, 0becneuusaiom coopmuposaHHocmy
COYUANLHBIX HABBLIKOE 00YYaAOUWUXCHL.

O01enune:

BOCIIPpUHUMATH U q)OpMYJ'II/II)OBaTI) CYXXICHHA B COOTBETCTBUU C YCIIOBHUAMU U LCIIAMU O6HICHI/I$[;
SAICHO, TOYHO, I'PaAaMOTHO BBIpAXXaTb CBOIO TOYKY 3pCHUA B YCTHBIX W IIHMCbMCHHBLIX TCKCTaX,
JIaBaTh MOSICHEHUS 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh NIOJIyY€HHBIN PE3YJIbTaT;
B XoJe OOCYKIEHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIAEeMOW TEMBI, IMPOOIIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb WACHU, HALICJIICHHBIC HA IOWCK PCHICHUSA; CONIOCTABJIIATH CBOU
CYXKACHHUA C CYKIACHUAMU APYTUX YYAaCTHUKOB AHAJIOTa, O6H3py>KI/IBaTB pasiinaue U CXO0ACTBO
TTO3UIIHIA; B KOPPEKTHOH popMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKECHHS,
OpEACTABIATE PE3YJIbTAThl PCEIICHHUA 3aJadyd, OKCICPUMCEHTA, HCCICA0OBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4Y€TOM 3ajJad [pe3eHTaluu MU
0COOEHHOCTEHN ayAUTOPHH.

CoTpyJIHUYECTBO:

MOHUMAaTh W WCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M WHAWBUAYAJIBHOW pPabOTHI TpU
pemieHNH y4eOHBIX 3a/1a4; NPUHUMATh IeJIb COBMECTHOH JEeSTEeIhbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW PabOTHI, paclpenessaTh BHABI padOT, TOTOBapUBATHCS, 00CYXIATh
MPOIIeCC B pe3ybTaT pabOThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNMHOBBIX ¢dopmax paboTel (0OCykaeHHs, OOMEH MHEHHHA, «MO3TOBBIC
IITYPMBI» M HHBIC); BBINOJIHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM NIECHCTBHS C
JIPYrUMH 4ICHAMH KOMAaHJbI, OIICHMBaTh KAueCTBO CBOETO BKJaJa B OOMIMI MPOAYKT IO
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBUSI.

3) Vuusepcanvnoie pecynamuensle oeticmausi, 0b6ecneuusarom Gopmuposanue CMvlC08bIX
VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTaBIAITh IUIaH, aJTOPUTM pEIICHUs 3aJadd, BBIOMpATh Croco0 pemieHus ¢ y4y&éTom
HMMEIOIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUaHTHI PelIeHUH ¢ y4€TOM HOBOM HH(OpMALIHHL.

CaMOKOHTPOJIb:

BJIaJIeTh HABbIKAMM IO3HABATEIbHOM pe(IEeKCHMH KaK OCO3HAHUS COBEpLIAEMbIX JIEHCTBHHA U
MBICIIMTEIBHBIX ~ MPOIECCOB, MX  pe3yibTaToB; BIaJAETh CIOCO0AMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YNIbTATA PELIEHUS MAaTEMATUUECKOH 3a/1a4H;

MPENBUIET TPYOHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IIpHM pEIICHWH 3aJadd, BHOCUTH
KOPPEKTHUBBI B JIEITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlIEGHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa eJId U YCIOBUSAM, OOBSICHATh MPUUYMHBI JOCTUKEHUS WU
HEJOCTIKEHHUS ~ PE3YyJbTaTOB  JESATENbHOCTH, HAaXOOUTh  OMIMOKY, JaBaTb  OIICHKY
pUOOPETEHHOMY OTIBITY.



HNPEAMETHBIE PE3YJIbTATDBI

OcBoenne y4eOHOTO Kypca «AnreOpa M Hayajga MaTeMaTHYECKOTO aHaIM3a» Ha YpPOBHE
cpeaHero oomero oopa3oBaHus AODKHO 00ECHeUnBaTh JOCTHKEHHUE CIEAYIOMINX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

10 KJIACC

Yucaa v BBIYUCIEHUS

OnepupoBaTh MOHATHSAMU: PALMOHAIBHOE U JEMCTBUTENBHOE YHCIO, OOBIKHOBEHHAs WU
JecsITUYHas ApoOb, TPOLEHTHI.

BoeinonHATe  apudMeTHuecKHe ONepaluyd C pPalUOHANBHBIMM M JIEHCTBUTEIIbHBIMU
YUCIIAMH.

BoinonHaTe npuOIMKEHHBIE BBIYMCICHUS, HCIIOJB3YS MpaBWiIa OKPYIJIEHMS, JejaTh
MIPUKHJIKY U OLIEHKY pPE3yJbTaTa BBIYUCICHUH.

OnepupoBaTh MOHATHSAMH: CTENEHb C LENbIM MOKa3aTelaeM; CTaHAapTHas Gopma 3amucu
JNEMCTBUTENBHOTO YMCIIa, KOPEHb HATYpaJbHOM CTENEHM; HUCIOJb30BaTh MOIXOASIIYI0 (hopMy

3armucu )Iel\/’ICTBI/ITCJ'H)HI)IX YUCCIT I pCHICHUA IMPAKTUICCKUX 3ada4 U MMPEACTABIICHNA JaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC M TAHTE€HC MPOU3BOJIBHOIO yIJIa; UCIIOIb30BATh
3aMMch MPOU3BOJIBLHOTO yrila yepe3 0OpaTHbIe TPUTOHOMETpHUecKHUe (DYHKIUH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh MOHATHAMH: TOXJECTBO, YpaBHEHHE, HEPABEHCTBO; I€JI0€, pallOHaIbHOE,
UppalMoHalIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHUE;

Boimonuate  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIDQKEHUH M pelaTh
TPUTOHOMETPHUUECKHE YPAaBHEHUSI.

BremoaHaTh Hp606pa3OBaHI/I$I HEJIBIX, pallMOHAJIBHBIX W HppalllOHAJIbHBIX BBIpa)KCHI/Iﬁ n
peuIaTb OCHOBHBIC THIIbI OCJIbIX, pAIMOHAJIbHBLIX U UPPALIHOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB.

HpI/IMeHHTB YpaBHCHHA W HECPABCHCTBA I PCHICHHUA MATECMATHYCCKUX 3a1da4 U 3a4a4 U3
Pa3JIMIHBIX obnacreit HAayYKU U peanLHoﬁ KHU3HU.

MOI[GJ'II/IpOBaTB pCaIbHBIC CHUTyallUKM Ha S3bIKC anre6pLI, COCTaBJIAATb BbIPAKCHUA,
YpaBHCHHA, HCPABCHCTBA IIO0 YCJIOBHUKO 3aJa4d, HUCCICAOBATH IIOCTPOCHHBIEC MOJACIN C
HCIIOJIb30BAHHUEM aIlliapaTta anre6pbl.

DyHKUUH U TPaPUKU

OmnepupoBaTh MOHATUAMU: PYHKIMS, CIOCOOBI 3a/laHus (QYHKLINHU, 00JIACTh ONPeEICHUs U
MHO>KECTBO 3HaueHUH pyHK1IMHU, TpaPuK QyHKIIMH, B3aUMHO 0OpaTHbIEe (PYHKITUH.

OnepupoBaTh MOHATUAMHU: YETHOCTP W HEYETHOCTh (PYHKUMH, HYIMH (QYHKIHH,
IIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.



Hcnonb3oBath rpaduki GyHKIMA U1 PELICHNs ypaBHEHUH.

Ctpouth M yuTaTh TpadUKU JTUHEHHON (YHKIUHM, KBAAPATUYHON (YHKUIUHU, CTENICHHOMN
(YHKIMY C LEIBIM ITOKa3aTeNeM.

Hcnonb3oBathk rpaduknd QyHKIUNA JUISI UCCIICTOBAHUS IMPOILIECCOB W 3aBUCHUMOCTEH IPH
pelICHUH 3a/Ja4 U3 IPYTUX YYeOHBIX MPEIMETOB M PEaTbHOUW JKH3HH; BBIpAXaTh (OopMyIaMu
3aBHCUMOCTH MEX1Y BEJIMUYNHAMMU.

Hauana MmaTeMaTH4Y€CKOI0 aHAJIH3A

OHepI/IpOBaTB IIOHATHUAMU:. IIOCJIE€A0OBATCIIBHOCTD, apI/I(i)MeTI/ILIeCKaSI U TeoOMCTpHUYCCKad
HPOTPECCHH.

OnepupoBaTh MOHATUSIMH: OECKOHEUHO YOBIBAIOIIAsi T€OMETPUYECKast MPOTrpeccusi, Cymma
0ECKOHEYHO yObIBaIOIIEH reOMETPpUYECKON IPOTPECCHH.

BallaBaTB IMOCJICA0BATCIIBHOCTU pa3JINYHbIMHA croco0amu.

Hcnonp30BaTh CBOMCTBA IMOCIEAOBATEIBHOCTEH M TPOTPECCHH ISl PEIICHHUS pealbHBIX
3a7a4 MPUKIIATHOTO XapaKTepa.

MHoxecTBa U JIOTHKA
OnepupoBaTh NOHATUAMU: MHOKECTBO, OTIEPAIIUN HAJL MHOYKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Ui OMUCAHMs pealbHbIX IPOLECCOB
U SIBJICHUH, P PEIICHNUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONPENEICHHUE, TEOPEMA, CIEACTBHUE, JOKA3ATEIbCTBO.
I'EOMETPUA
OnepupoBaTh NOHATUAMU: TOYKA, IPsMas, INIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUHU M CIEACTBUS U3 HUX MPU PEIICHUH I€OMETPUUECKHUX
3a/1ad4.

OnepupoBaTh MNOHATUSAMHU: NAPALIEIBHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX U
IJIOCKOCTEMN.

KJ'IaCCI/I(l)I/II_[I/IpOBaTB B3aMMHOC PACIIOJIOKCHHUC ITPAMBIX U MJIOCKOCTEH B IMPOCTPAHCTBC.

OmnepupoBaTb MOHATHSMM: JIBYTPAHHBIA yrojl, TpaHd JBYTPaHHOTrO yria, pedpo
JIBYTPAaHHOTO YIJia; IMHEHHBIN yroJl ABYTPaHHOTO yIJia; rpaycHas Mepa JIBYrpaHHOTO yria.

OHepI/IpOBaTB MNOHATHUAMHU: MHOTI'OTI'pAaHHUK, BBIHYKHLIﬁ n HeBbIHy’KJIBIfI MHOTOTpaHHHK,
QJICMCHTBI MHOT'OI'paHHUKA, HpaBI/IJ'IBHHﬁ MHOTOI'pPaHHHK.

Pacrio3HaBaTe OCHOBHBIE BUJBI MHOTOTPAaHHUKOB (ITUpaMH[Ia; MMPH3Ma, NPSIMOYrOJIbHBINA
napasenenunes, Kyo).



KnaccupunupoBaTh MHOTOTpaHHMKH, BBIOMpas OCHOBaHMA JUIS  KJIacCHU(UKAIUH
(BBIMTyKJIBIE M HEBBINYKJIbIE MHOTOTPAHHUKH; TIPAaBHJIbHBIE MHOTOTPAHHUKHU; MpsIMble U
HAKJIOHHBIE TIPU3MBI, ITAPAJUICITICTIUIICb ).

OnepupoBaTh NOHATUAMU: CEKyIIasl NIOCKOCTb, CE4EHNE MHOTOTPAHHUKOB.
OOBACHATH MPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTI0Nb3YSl METO/I CIIEI0B.

Crpouth cedyeHHss MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3aaa4i Ha HAXOXKACHHUEC TrCOMETPUICCKUX BEJIMYHH 10 06pa3uaM HJIN aJIrTOpUTMam,
NPUMCHAA M3BCCTHBIC AHAJIMTHUYCCKUC MCETOAbI MPU PCIICHUH CTAHAAPTHBIX MATCMATUUYCCKUX
3aJa4 Ha BBIYMCIICHHUEC paCCTOSIHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKHU IO HpHMOﬁ, OT TOYKH 10
IIJIOCKOCTH, MCKAY CKPCIIUBAOIMMHCA ITPAMBIMH.

Pemats 3a1aun Ha HAXOKIEHHE T€OMETPUUECKUX BEJIMYHMH 110 00pas3laM Win alropurMam,
MIPUMEHSISI U3BECTHBIE AHAJIUTHUYECKUE METOJbl NPHU PEIICHHHM CTaHAAPTHBIX MATEMaTUYECKHUX
3a/1ad Ha BBIYMCJIIEHUE YIJOB MEXKAY CKPEUIMBAKOIIUMUCA MNPAMBIMH, MEXIy NpSIMON U
IIJIOCKOCTBIO, MEXKY IIJIOCKOCTSIMU, ABYTPAHHBIX YTJIOB.

Brruucasate 00bEMBI M TUIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (MMPU3Ma, MHUPaMHJIA) C
NpUMeHeHHeM (OpMyJ; BBIUMCIATH COOTHOIIEHUS MEXAy IUIOMAASIMH IOBEPXHOCTEH,
00bEMaMu IOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSMH: CHMMETPHUSI B TIPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTb
CUMMETPUHU; LEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpHUECKUX QUrypax, MpeACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

HpI/IMeHHTb reOMETPHUICCKUC (baKTBI A peIICHUA CTCPCOMETPUUCCKHUX  3aad,
mnmpeamojararomux HECKOJIBKO IMaroB pCIICHUA, €CIW YCIOBUA NPHUMCHCHHA 3aJaHbl B SIBHOU

dbopwme.

HpI/IMeHHTb HpOCTCfII.HHG IporpaMMHBIE CPE€ACTBA M JJICKTPOHHO-KOMMYHUKAIITUOHHBIC
CUCTCMBI ITPU PCIICHUU CTCPCOMCTPUICCKUX 3aaaY.

HpI/IBOI[I/ITB NpUMEPbl MATCMATHYCCKHUX SaKOHOMepHOCTeﬁ B IIpUpoaAc W IKU3HU,
pacnio3HaBaTh NPOABJICHUC 3aKOHOB TCOMETPUU B UCKYCCTBC.

HpI/IMeHHTB MOJIYYCHHBIC 3HAaHHA Ha IHNPAKTUKC: AHAJIMN3UPOBATH PCAJIbHBIC CUTyallUHu U
NPUMCHSITH HU3YUYCHHBIC IIOHATHA B mponecce ITIOHUCKa peuIcHuA MaTeMaTHn4CCKU
C(I)OpMYHHpOBaHHOﬁ Hp06J'ICMBI, MOZACIIMPOBATE PCAJIbHBIC CHUTyallUM Ha A3BIKC T'€OMCTPHU,
Hucciaea0oBaTb MOCTPOCHHBIE MOACINU C HUCIOJIB30BAHUEM T'€OMETPHUYCCKUX MMOHATUMN U TCOPEM,
arrapara aJ'IFe6pLI; pemaTth MPAKTHYECKUEC 3a1a4U, CBA3aAHHBIC C HAXOXKACHUEM I'COMCTPUICCKHUX
BCJIIMYHWH.



11 KJIIACC
Yucina ¥ BEIYMCICHUS

OHGpI/IpOBaTB MNOHATUAMMU: HATYpAJIbHOC, MNCJIOC YUCIO; HUCIOJb30BaTh IPU3HAKU
ACITIUMOCTH LCJIbIX YHUCCII, PA3JIOKCHHUEC YUCJIa Ha ITPOCTBIC MHOXUTCIIN IJId PCUHICHWA 3a1a4.

OnepupoBaTh MOHATHEM: CTEIIEHb C PALlMOHAJIBLHBIM [T0KA3aTEIEM.

OmnepupoBaTh MOHATUSAMHU: JIOTApU(M YUCIIA, NECATHYHBIC 1 HATYpaIbHbIC JIOTapHu (PMBIL.

YpaBHeHUs] M HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTENEHW s IpeoOpa3oBaHUS  BBIPAXKEHHM; ONEpHUpOBaTh
MOHATHUSAMM: IIOKA3aTeJIbHOE YpAaBHEHWE W  HEPABEHCTBO; pEIIaTb OCHOBHBIE  THIIBI
IIOKA3aTEeIbHBIX YPABHEHHUI U HEPABEHCTB.

BoinmonHaTe mpeoOpa3oBaHUsl BbIpaXXEHUM, coepxkallux JorapudMbl, OINEpUPOBATH
MOHATHSAMH: JIOTapU(PMHUYECKOE YpaBHEHHE U HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIbI
Jorapu(pMUUECKUX YpaBHEHUH U HEPaBEHCTB.

Haxonuts pemenus npocTenimx TPUrOHOMETPUYECKNX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CHUCTEMA JHMHEHHBIX YpaBHEHHH U €€ pelieHHe; UCIO0JIb30BaTh
CUCTEMY JIMHEWHBIX YpaBHEHUH JJIsl PeLIeHHS MPaKTUYECKUX 3a/1a4.

HaxonuTe pemieHust npoCcTeMmMx CUCTEM M COBOKYITHOCTEHW pallMOHAIBHBIX YpaBHEHUN U
HEPaBEHCTB.

MopnenupoBaTh peanbHble CUTyalldd Ha s3bIKE anreOpbl, COCTaBISATH BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh MOCTPOCHHbIE MOJAEIH C
WCIOJIb30BAHMEM aIrapara ajireopsl.

DyYyHKUUM U TPaPUKH

OnepupoBaTh MOHATUSAMU: NIepuoanYecKass (QyHKIUS, MPOMEKYTKH MOHOTOHHOCTH
(GyHKIMH, TOYKH SKCTpeMyMa (GYHKIMH, HanOoJsblllee W HAauMEHbIIee 3HAYCHUS (PYHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX JIJIS MCCleA0BaHUs (DYHKIMH, 33JaHHOM TpapuKoM.

OnepupoBaTh  MOHATHSMU:  rpadUKd  TOKa3aTeNbHOHM,  Jorapu@Muueckod
TPUTOHOMETPHUECKUX (DYHKIUI; n300pakaTh UX Ha KOOPJIUHATHOMN MIIOCKOCTH M UCIOJIb30BaTh

JJI1 pCIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB.

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JMHEHHBIX YpaBHEHUH W
UCIOJIb30BATh UX JJIS PEIICHUS! CUCTEMbI INHEWHBIX YpaBHEHU.

Hcnonb3oBate rpaduku (yHKUMN 118 UCCIEAOBAaHUS MPOIECCOB M 3aBUCHUMOCTEH U3
JPYruX y4eOHBIX TUCIUILIMH.

Hagana MmaTeMaTH4€CKOr0 aHAJIH3a



OmnepupoBaTh MOHATUSAMU: HETIPEPBbIBHAS (DYHKIUS; TPOU3BOIHAS (PYHKIMH; UCTIOIB30BaTh
TeOMETPUYECKUH M (PU3MUECKHI CMBICI TPOU3BOIHOM JJISl PEIICHUS 3a/1a4.

HaxonuTh NpoOW3BOAHBIE SJIEMEHTAPHBIX (YHKIUH, BBIUYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEJICHNUS, YACTHOTO (DYHKITHIA.

Hcnonb3oBaTh NpOU3BOAHYIO Ul MCCIEAOBAHHUA (PYHKIMM HAa MOHOTOHHOCTh H
OKCTPEMYMBI, TPUMEHSTH PE3YIBTAThI UCCIIECAOBAHMS K IIOCTPOCHUIO TPa(uKOB.

Hcmons30BaTh MMPOU3BOAHYIO UIA HAXOXACHHA HAWITYYHICTIO PCHICHUA B INPUKIIAJHBIX, B
TOM 4YHUCJIC COIHAJIBHO-3KOHOMHNYCCKHUX, 3aJadax.

OnepupoBaTh MOHATUAMU: MEPBOOOpa3Hasi U MHTErpall; NOHUMAaTb F€OMETPUYECKUM U
(u3nueckuil CMbICI UHTETpaa.

Haxonuth mepBooOpa3Hble 3JIEMEHTAPHBIX (YHKIIHH; BBIYUCIATH HHTETPAT MO (opMyIIe
Herorona—JleiiOuumna.

Pemrats MPUKIAAHBIC 3aJa4i, B TOM YHCJIC COHAIBHO-3KOHOMHUYCCKOTO U (1)I/ISI/I‘I€CKOFO
XapakTepa, CpEACTBAMU MAaTEMATUYCCKOTO aHAJIM3a.

I'EOMETPUA

OmnepupoBaTh TIOHSATHUSIMH: VTHHAPUYECKAsT MTOBEPXHOCTb, oOpazyrorue
MWIAHAPUIECKOH MOBEPXHOCTH; WINHAP; KOHMYECKasi TOBEPXHOCTh, 00pa3yroIne KOHHYECKOU
MOBEPXHOCTH, KOHYC; ChepruiecKast MOBEPXHOCTb.

Pacno3naBate Tena Bpamenust (MWIMHIP, KOHYC, cdepa U map).

OOBSCHATH CIIOCOOBI MOJTYYCHHUS TEJT BPALICHHSI.

Krnaccuduimposars B3auMHOE paciolioskeHne chepbl U MI0CKOCTH.

OHepI/IpOBaTB INOHATHUAMMU: IHap0B0ﬁ CEI'MCHT, OCHOBAHHEC CEIMCHTA, BBICOTA CCIrMCHTA,
mapOBoﬁ CHOﬁ, OCHOBAHHUC HIApOBOI'0 CJI0sA, BBICOTA IIAPOBOI0 CJIOA; I_HapOBOI\/'I CCKTOD.

Boruncnsate 00bEMBI U IUIOMIAAM TOBEPXHOCTEH TEl BpAlllEHUs, TEOMETPUUYECKUX TN C
pUMEeHEeHHEeM (HOpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy M OMHCAHHBIN OKOJIO
cdepsl; cdepa, BUcaHHAS B MHOTOTPAHHUK WITU TEJIO BPAIICHHUSI.

BrI4nCaaTh COOTHOLICHUS MCXKAY IIoIaasaMu HOBerHOCTeﬁ 1 00bEMaMH HOI[O6HBIX TCII.

N306paxxaTte u3ydyaemble (UIYpbl OT PYKM M C HPUMEHEHHEM HPOCTBIX UYEpTEKHBIX
NHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYCHHUS Tell BpaIlleHUsI.



W3BnekaTh, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBITIOJIHATE ACHCTBHSI CIIOKEHUST BEKTOPOB, BRIUUTAHHS BEKTOPOB U YMHOXKCHHUS BEKTOPA
Ha YKCII0, OOBSICHATH, KAKUMU CBOMCTBAMH OHH 00J1aaI0T.

[IpuMeHATH MpaBWIIO NApAILIIENIECIUIIEAA.

OnepupoBaTh NOHATHUSIMHU: JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ MEXIAy BEKTOPAMH, CKaJSIPHOE
MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxomuts cymMMy BEKTOPOB U NMPOU3BEACHUE BEKTOpA HA YMCIIO, YTOJI MEXAYy BEKTOpaMH,
CKaJISIpHOE TPOU3BEICHHE, PACKJIabIBaTh BEKTOP M0 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

BaHaBaTB IIJIOCKOCTh YPAaBHCHUCM B JIeKapTOBOﬁ CUCTCME KOOpAHWHAT.

[Ipumensts reomeTpuyeckue GakThl IS PELIEHUS CTEPEOMETPUYECKUX  3ajad,
MPEANOJIArarolX HECKOJBKO IIArOB PELIEHUs, €CIM YCIOBHS NPUMEHEHHs 33JlaHbl B SIBHOU

dbopwme.

Pemats mpocreiiie reoMeTpuieckre 3a1a4i Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/1a.

Pemate 3aJa4d Ha J0Kas3aTcJIbCTBO MaTEMaAaTHYCCKHUX OTHOIICHHUN U HaXO0XICHUC
TCOMETPHUUICCKUX BEJIMYHH I10 06pa3uaM HUIIN aJirOpuTMaM, IMPUMCHASA W3BCCTHBIC MCTOABI IIPU
PEIICHNHU CTAaHJAPTHBIX MaTEMAaTHYCCKUX 3a/1a4.

HpI/IMeHﬂTb HpOCTCfII.HPIC IporpaMMHBIE CPE€ACTBA M JJICKTPOHHO-KOMMYHUKAITUOHHBIC
CHUCTEMBI ITpU PEHICHUN CTCPEOMECTPUUCCKUX 3a1a4.

HpI/IBOI[I/ITb INpUMEPBI MATECMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpoOAC W IKU3HU,
pacino3HaBaTh IPOABJICHUC 3aKOHOB I'COMETPHUU B HCKYCCTBE.

HpI/IMeHHTB MOJIYYCHHBIC 3HAaHHA Ha HNPAKTUKC: AHAJIMU3UPOBATH PCAJIbHBIC CUTyallUHu U
IIPpUMCHATDH HU3YUYCHHBIC IIOHATHUA B Impouecce IIOHCKa PCUICHHA MaTEMAaTUYCCKHU
C(bOpMy.]'II/IpOBaHHOI‘/'I HpO6J'IeMBI, MOZCIINPOBATh PCAJIbHBIC CHUTyallUH Ha A3BIKEC T'COMCETPUMH,
HCCIICAOBATh IMOCTPOCHHBIC MOJCIMU C HCIIOJIB30BAHHEM I'COMETPUYCCKHUX MOHATHH U TCOPEM,
alrapara aJ'IFe6pI>I; peuiaTth MPAaKTHYCCKUEC 3aaa4r, CBA3aHHBIC C HAXOXKACHHUCM I'€COMETPUICCKUX
BCIINYHNH.



2. Conep:xxanue yyeOHoro npeamera «MaremaTuka: ajaredpa u
Hayaja anaausa, reomerpusn» OOII COO

10 KJIACC

AJITEBPA
IloBTOpeHue. PemieHue 3amad ¢ HUCHOJIB30BAaHMEM CBOMCTB 4YMCEN U CHCTEM CYMCICHHS,
JEIUMOCTH, JI0JIEW M 4acTel, MpOLEHTOB. Pemienne 3a1a4 ¢ UCIOIb30BAHUEM I'PALYyCHOM MEpBI
yria.

Pemenne 3aaa4 C IOMOIIBIO YHCJIOBBLIX HCPABCHCTB UM CHUCTEM HCPABCHCTB C OI[HOﬁ
[IEPEMEHHOM, C TNPUMEHEHHEM H300paXeHUs] YHUCIOBBIX IPOMEXYTKOB. Perienue 3amgau c
WCTIOJIb30BAHMEM YHCIIOBBIX (pyHKIMIA M uX rpaduxos. Mcnonp3oBaHue CBONCTB U rpaduKoB

JMHEWHBIX W KBaJPATHYHBIX (QYHKIHHA, 00paTHON MPONOPIHOHATBHOCTH U QYHKIHH Y = v/ X

I'paduueckoe perieHue ypaBHEHHI U HEPABESHCTB.

TpuroHomerpuueckasi OKpyXXHOCTb, paduannas mepa yena. CHHYC, KOCHHYC, TaHTEHC,
KOmaHeeHc TPOU3BOJBHOTO yriia. OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO W CIIEJICTBUS W3
Hero. 3Ha4YeHus: Tpuronomerpudeckux ¢ynkuuit aist yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

T MR T
—,—,—, — pan). Dopmyrvl CcroxHCeHUs MPUSOHOMEMPUYECKUX @OYHKYUl, Gopmynvl
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npusedeHust, hopmyibl 080UHO20 apeyMeHmd.

Hymu QyHkmmmM, TpOMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. HawmOonbmiee u
HauMeHbIee 3HaueHue Gpyaknun. [Teproaudeckre GyHkimyu. YeTHOCTh M HEYETHOCTD (PYHKITHH.
Cnooicubie hynkyuu.

Tpuronomerpudeckue  QyHKIUH y=CO0SX,y=SINX,y=1tgX.  @yuxyusy = ctgx.
CaoiicTBa U TpaUKu TPUTOHOMETPUUECKUX ()YHKITUH.

ApPKKOCHHYC, AapKCHUHYC, AapKTaHT€HC 4Hcia. Apkkomawueenc yucaa. llpocreitmume
TPUTOHOMETPHUUECKUE ypaBHEHUS. PellieHrne TpUroHoMeTpu4eckiux ypaBHEHU .

Obpamusie mpucoHomempuueckue Gyukyuy, ux ceovcmea u epaguxu. Pewenue
npocmeuuux mpuzoHoMempuiecKux HepageHcms.

IIpeobpazosanus epaghukos Gynxyuil: cosue 80016 KOOPOUHAMHBIX OCelU, PACANCEHUE U
colcamue, ompasiceHue OMHOCUMENbHO KOOPOUHAHBIX OCEl.

[IpousBonnas gpynkuuu B Touke. KacarenpHas k rpaduxy ¢ynkuuu. 'eomerpruyeckuil u
¢u3uveckuii  cMmbIic  mpou3BogHOW. IlpousBomnble snemMeHTapHBIX (GyHKIUH. [lpasuna
oughgepenyuposarus.

Bmopas npouzsoonas, ee ceomempuueckuii u pusuyecKuti cCMvici.

[Tonsitne o HempepbIBHBIX (YHKUUSX. TOYKM 3KCTpeMyMma (MakCUMyMa U MHUHHUMYyMa).
HccnenoBanue snemMeHTapHBIX (YHKIMI Ha TOYKU IKCTpEMyMma, HauOOJblliee M HaUMEHbIIEe
3HaUYEHUE C TMOMOIIBI0 MPOU3BOAHON. [locmpoenue epagukos Gyukyuti ¢ nOMOWBIO
npou38o0Huix. IIpumenenue npouzsooHol npu peueHuu 3a0ad.

I'EOMETPUA

OcHoBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsMasi, IIOCKOCTh, MPOocTpaHcTBO. [ToHsTHE 00
AKCUOMAaTHYE€CKOM IMOCTPOCHUHU CTEPEOMETPUU: AaKCHUOMBI CTEPEOMETPUU M CIEACTBUSA W3 HUX.
B3aumHOe pacnonokeHue MNpsAMbIX B TPOCTPAHCTBE: IEPECEKAIONIUECs, IapauielbHbIE U
cKpenuBawmuecss npsmbie. [lapannenbHOCTh MNPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE:
napajuiefibHble TpsSMbIE B MPOCTPAHCTBE, MAPAIENBHOCTh TPEX NPSAMBIX; MapallIeTbHOCTh
NpsIMOM M TJIOCKOCTH. YTJIBI C COHANpPaBICHHBIMU CTOPOHAMM; YroJl MEXJIy NpPSIMbIMU B
npocTpanctee. llapannenbHOCTh  MIIOCKOCTEW:  MapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuieNnbHbIX TIockocTel. [Ipocreiinre npocTpaHCTBEHHbBIE PUTYPHI HA MIIOCKOCTHU: TETPAdIP,
KyO, MapaJjieNienuIe; MOCTPOSHUE CEUCHHI.



[lepneHUKYIApPHOCTE NPSMOM U IUIOCKOCTH:  IIEPIECHIUKYISIPDHBIE IIPSMBIE B
IIPOCTPAHCTBE, IMpsIMbIE [ApauUIeJIbHbIE M IEPHECHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIPHOCTA IIPSAMOM M INIOCKOCTH, TeopeMa O MpsAMOW IEpPHEHAUKYJIAPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXKIY NPSAMON U INIOCKOCTBIO; JIBYIPAHHBIM YroJl,
JIMHEHHBIM YroJl JIBYIpaHHOro yria. lleprneHauKyissp ¥ HaKJIOHHBIE: PACCTOSHHUE OT TOYKHU JI0
IUIOCKOCTH, PAaCCTOSIHHE OT TMpPsIMOM 1O IUIOCKOCTH, NPOCKIHsS (UTYphl Ha IUIOCKOCTb.
[lepneHMKyYISIPHOCTD TUIOCKOCTEN: MIPU3HAK MEPIICHIUKYISIPHOCTH ABYX IUIOCKOCTE. Teopema
0 TPEX MEPIECHAUKYIISPAX.

MHOrorpaHHMKHU

[loHATHE MHOrOrpaHHHMKA, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yrospHas npusma; rpaHu
Y OCHOBaHMsI IPU3MBL; NIpsAMAasi U HaKJIOHHAsI IPU3Mbl; OOKOBas U MOJHAsI HOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, TpsAMOYIroJIbBHBINA IMapajuIeNenuIe] U ero cBoiicTBa. [Impamumpaa: N-yrospHas
nMpaMuia, I'paHd W OCHOBaHUE MUpaMH]ibl; OOKOBas W IOJIHAS IMOBEPXHOCTb NHUPAMUJBI;
NpaBWJIbHAsE W YyCeu€HHas MNHupamMuga. OJEMEHTbl MNpuU3Mbl MU TOHUpaMuibl. [IpaBuibHbIE
MHOTOTPaHHUKH: TMOHATHE MPaBUIBHOTO MHOTOIPAHHMKA; NMPABWJIBHAS NPU3Ma M IpaBUIIbHAsS
NMpaMuia; MpaBUibHas TPEYrojbHas MUpamMuaa U MpaBUIIbHBIN TeTpasap; kKyO. [IpeacraBnenue
O MPaBWIBHBIX MHOTOTPAaHHUKAX: OKTa’Ap, AOJEKadap M ukocadap. CedeHUs NPU3MBI U
MMAPAMHU/IBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOYKH, MPSIMOW, IIOCKOCTH.
DneMeHThl CUMMETPUU B MHpaMUAAx, Mapajjiesienuneaax, MNpPaBUIbHBIX MHOTOIPaHHUKAX.
Brruncnenue »1eMEHTOB MHOTOTPAaHHHMKOB: pE&Opa, auaroHanu, yribl. [lmomans OokoBoi
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSAMOW MPU3MBI, IUJIONIaJb OCHOBAaHMI, Teopema o
OOKOBOM TIMOBEPXHOCTH MPSAMOM mNpu3Mbl. Ilnomaap GOKOBOW MOBEPXHOCTH W TMOBEPXHOCTH
MpaBWJILHONW TUpaMUIbI, TEOpeMa O Iulomaan yced€éHHou mmpamunabl. [lonstre o0 oOBnEMe.
O6béM mmpamunabl, npusMbl. [lomoOHBIE Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXKIY
TIJTOIIAIIMH TTOBEPXHOCTEH, 00bEMaMu TIOI0OHBIX TEJI.

BeposiTHOCTBH U cTaTHCTHKA. PaboTa ¢ JaHHBIMU

HOBTOpeHI/Ie. Pemenne 3aJa4 Ha TaOIMYHOE U rpa(bnqecxoe NpeaACTaBJICHHUC OaHHBIX.
Hcnons3oBanne CBOWCTB U XapaKTCPpUCTUK YHCIIOBBIX Ha60p0BZ CpCaHux, HauOOIBIIEro U
HaMMCHBUICTO 3HAYCHHS, pa3Maxa, Oucnepcuu. Pewenue 3aoau na onpedeﬂenue yacmonmisl U
6eposAmHocmu cobvimuil. Buiuucnenue 6€p0}ll’l’ZHOCm€lZ 6 onbvlmax ¢ paBHOBO3MOINCHbIMU
dJleMeHmMapHbiMu ucxooamu. Pewenue 3a0au ¢ NPpUMEHEHUEM KOM6uHam0puKu. Pewenue 3a0au
¢ npumeneHuem ouazpamm Jiiepa, oepesa 8eposmHOCmell.
Mamemamuueckoe ooicuoanue u ducnepcuﬂ CﬂyqaﬁHOﬁ seauqunvl. Mamemamuyeckoe
ooicuoanue u ducnepcu}z CYMMbl CﬂyqaﬁHblx GENIUYUH. Feomemputtecxoe pacnpedeﬂeHue.
bunomuanvrnoe pacnpedeﬂeHue u e2o ceoticmaa.

Ilonsamue o Hopmanvhom pacnpedenenuu. llapamempvl HOPMATLHO2O pPACHPeEOeNeHUs.
Ipumepol cryuatinbix geruyut, NOOYUHEHHBIX HOPMATbHOMY 3AKOHY (NO2PeuHOCHb UsMepeHul,
pocm uenoseka,).

11 k1acc  AJredpa 1 HaA4YaJIa aHAJIN3A

Hartypanbubie u nensie uucna. llpusnakm genumoctu nenslx uucen. CreneHb ¢
panMoHanbHBIM Moka3aTeneMm. CBoiictBa cremenu. Jlorapudm uumcna. JlecaTuuHsle H
HaTypajlbHbIE JIOrapu(MBL.



[IpeoOpa3oBanue  BbIpaXeHUH, coaepkammx Jorapudmel.  IIpeoOpazoBanue
BBIDOKEHUH, COJEpXKAIMX CTENEHW C  palUoOHaJIbHBIM  MoKaszareneMm. Ilpumepst
TPUTOHOMETPUUECKUX HEPABEHCTB. ITokazarenbHble ypaBHEHUs u
HepaBeHCTBa. Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBAa. CUCTEMbI IMHEWHBIX YpPaBHEHUH.
Pemenune npuknanHbIX 3a7ad C I[OMOILIBIO CHUCTEMbI JIMHEHHBIX ypaBHEHHH. CHCTEMBI U
COBOKYITHOCTH pallMOHAIBHBIX YPABHEHUI U HEPAaBEHCTB. [IpuMeHeHne ypaBHEHHUH, CUCTEM U
HEPABEHCTB K PEIICHHI0 MaTEMaTHMYECKUX 3a/ad U 3ajad U3 Pa3IMyHbIX 00JacTel Hayku u
peanbHOM KU3HH.

Oynkuus. [lepuoamueckue Gpynkun. [IpoMexyTkin MOHOTOHHOCTH (pyHKIHMU. MakCUMyMBI U
MUHUMYMBbI (QyHkiuu. HauOonpiiee ¥ HauMeHblliee 3HAaYeHUE (DYHKIMH Ha MPOMEKYTKE.
[lokazarenbHass u sorapupmuyeckas (GyHKIMM, UX CBOMicTBa M rpaduku. lcmosb3oBaHue
rpadukoB QyHKUMN Ui pellleHus ypaBHEHUN U JIMHEWHBbIX cucTteM. Vcnosib3oBanue rpadukoB
GyHKIMM U MCccle0BaHUsI TPOLECCOB U 3aBUCUMOCTEHM, KOTOPbIE BO3HHMKAIOT MPHU PELICHUU
3a/1a4 U3 IpYrux y4yeOHbIX IPEIMETOB U pealbHON KU3HU.

HenpepriBHble ¢yHkumuu. MeTton MHTEpBaJIOB JUlsl pellieHuss HepaBeHCTB. lIpousBoanas
¢bysakun. 'eomerpruyeckuii U pu3nueckuil CMbICI MPou3BoAHOM. [Ipon3BoIHBIE 3TIEMEHTAPHBIX
¢byskuil. opMynbl HaX0XkKIEHUS MPOU3BOIHON CYyMMBI, TPOU3BEIEHUS U YaCTHOTO (DYHKIIHMM.
[IpumeHeHre MPOU3BOJHONW K HCCIENOBAaHUIO (PYHKIMH HAa MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxnenue HauOosiplliero M HauMEHbIIEro 3HaueHUs (yHKIUU Ha oTpeske. [Ipumenenue
MPOM3BOJHON /Il HAxXOXACHWUS HAWIy4lIero peuieHuss B MPUKIAJAHBIX 3a3Jayax, JUis
OTpeNeNIeHUsI CKOPOCTH Tipoliecca, 3amaHHoro dopmynoi wimm rpaduxom. IlepBooOpaznas.
Tabnuia nepBooOpa3HbIX. HTErpas, ero reoMeTpuyeckuil 1 (GU3NIeCKuidi CMBICI. Brrancinenue
uHTerpana mno ¢popmyne Herorona-Jleitoaua.

I'eomerpusi

Hunuaapuyeckas IOBEPXHOCTb, 0Opasyloliue [UIMHAPUYECKOW MOBEPXHOCTH, OCh
UWINHAPUYECKON nmoBepxHocTU. L{unuuap: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, 0Opa3yroas u
OCb; IUIOMIaJh OOKOBOM W TOJHOM mMoBepxHOCTU. KoHHMueckas MOBEpPXHOCTh, oOpa3zymoline
KOHUYECKOW TMOBEPXHOCTH, OCh U BepUIMHA KOHMYECKON moBepxHocTU. KoHyc: ocHOBaHue u
BepIIMHA, 00pa3yollas U OCh; IJIOAAb OOKOBOM M MOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC:
oOpa3ymolirue U BbICOTA; OCHOBaHUA U OOKoBas moBepxHOcTh. Cdepa U miap: LEHTP, paauyc,
IUaMeTp; Iulomanp MmoBepxHocTu cdepbl. B3anmuHoe pacnonoxenue chepbl U IIOCKOCTH;
KacaTelbHasl INIOCKOCTh K cepe; miomans chepsl. M3o0pakeHue Ten BpalleHUs Ha TIOCKOCTH.
Pa3Béprka mumnuHApa u KoHyca. KomOuHanuu Tenm BpalleHHUss HU  MHOTOIPAHHUKOB.
MHororpaHHuK, ONUCAaHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpAIlICHHUS.

[Tonsitue 06 o0BEMe. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Mapaienenumena u cieAactsus u3 He€. O0bEM munmmHIpa, konyca. O0bEM
mapa u miommans cdepsl. [logoOubie Tena B mpoctpancTBe. COOTHOMICHUSI MEXKAY TLIOIMIAIMU
nmoBepxHocTel, oObEMamMu momoOHbIX Ten. CeueHus uunuHApa (WMapauieTbHO H
MEPIEeHIUKYIIAPHO OCH), CEUeHHUs KOHyca (MapajielbHO€ OCHOBAHUIO M MPOXOJsIlee depes3
BEPIINHY), CEYCHUS 1Iapa.

BeKTOp Ha IJIOCKOCTU U B ITPOCTPAHCTBE. CnoxeHre U BEIYUTAHUE BCKTOPOB. YMHOXEHHE
BCKTOpa Ha YHCIIO. Paznoxenue BCKTOpa 110 TpCM HCKOMILIAaHAPHBIM BCKTOPaM. HpaBI/IHO
apaJjiieJICnuIcaa. Pemenue 3aZla4, CBA3aHHBIX C IPUMCHCHUCM IIPpABUJI JeicTBUil C BCKTOpaMHU.
HpSIMOYFOJ'ILHaﬂ CUCTCMAa KOOpAWHAT B HNPOCTPAHCTBC. KOOp,Z[I/IHaTLI BCKTOpaA. HpOCTCfIIlIHC
3alauyu B KOOpJAWHATax. Yron MCKAY BCKTOpPaMH. CKaJ]prHOC MMPOU3BCACHUC BCKTOPOB.



Beluncienue yrioB MexIy NPSAMBIMU U IIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJ IIPU
peLIeHUN TEOMETPUYECKUX 3a1ad.

BeposiTHOCTBH M cTaTuCTHKA. Pad0oTa ¢ JaHHBIMHU

YUucnoBble XapaKTEPUCTUKH CIIYYaWHBIX BEJIMYMH: MATEMATHYECKOE OKHUAAHUE,
JIICIIEPCHS U CTAaHAAPTHOE OTKIIOHEHHE. [IpumMepsl TpuMEHEHUsT MaTEMAaTHYECKOTO OKHUIAHUS,
B TOM 4YHCJIE B 3aJladyaX M3 MOBCEAHEBHOW >XM3HU. MareMaTuueckoe OKujaHue OWHapHOM
CIy4alHOM BEIMYMHBL. MareMarndyeckoe OXHUIAaHUE CYMMBl CIIy4alHBIX BEJIWYHH.
Marematuueckoe OXHJAaHUE ©  JUCHEPCHS TEeOMETPUYCCKOr0 H  OWHOMHAIBHOTO

pacrnpeieneHuil.

3akoH OOJBIIMX YUCET U €r0 POJib B HayKe, MpHUpoJie U oOmiecTBe. BrIOOpOUHBIT MeTO
HUCCIIEJOBAHUH.

[IpuMepel HENMpepBIBHBIX CIIy4alHBIX BEJIWYMH. [[OHATHE O IUIOTHOCTH pacHpeneiIeHUs.
3ajauM, TpUBOAAIIME K HOpMalbHOMY pacnpeneneHuto. IloHsTHe o0 HOpMaibHOM
pacnpeeIeHun.



I1l. TemaTu4eckoe mianupoBanuenoydedOnomy npeamery «MaremaTuka: ajnredpa u HayaJja aHAJIU3A,

reomerpusn» OOII COO

10 kiacc
Ne Koma-Bo Jlata
/o Tema ypoka 4ACOB 1o bakTuu
IUIAHY | €CKH
Auare0pa u HayaJIa aHA/IU3a
1 [ToBTOpenue.Pemenue 3a1ad ¢ HCIOIB30BAHUEM CBOMCTB YHCEI M CUCTEM CUUCIICHMSL. 1
2 [ToBTOpenue.Pemenne 3a1a4 ¢ UCMOIb30BAHUEM JICIIUMOCTH, A0JIEH U YacTe|, MPOLIEHTOB. 1
I'eomerpus
3 [ToBTOpenue.Pemenue 3a1au ¢ npuMeHEHHEM CBOMCTB (UTYp Ha MIOCKOCTH. 1
4 [ToBTOpenue. 3agaun Ha JOKA3aTENbCTBO U MOCTPOCHHE KOHTPIPHUMEPOB. 1
Auiredpa v HayaJIa aHAJIM3a
5 [ToBTOpenue.Pemenne 3a1ay ¢ UCMOIb30BAHUEM JACIIUMOCTH, A0JIEH U YacTeu, MPOLIEHTOB. 1
6 [ToBTOpenue. Pemenne 3a1a4 ¢ MOMOIIBIO YHCJIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJTHOM MEPEMEHHOM, C 1
IPUMEHEHHEM N300paKeHHsl YMCIOBBIX IPOMEKYTKOB.
7 Hynu @yHkum, mpomMeKyTKu 3HaKOIIOCTOSHCTBA, MOHOTOHHOCTb. 1
I'eomerpust
8 IToBTOpenue.Mcnonp3oBanue B 3a1a4ax NPOCTEUIINX JOTUYECKUX IIPABUIL. 1
9 OcCHOBHBIE IIOHATHS CTEPEOMETPUU U UX CBOWCTBA. 1
Auiredpa v HaYaJIa aHAJIM3a
10 | Hynu pyHKIMM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTD. 1
11 | HauGonbmee u Haumenslee 3HaueHue pynkuuu. [lepuoauueckue GyHKINM. 1
12 | Haubonbmee u Haumensiee 3HaueHue Gpynkuuu. [lepuoanueckue GyHKIuM. 1
I'eomerpus
13 | Touxka, npsAiMas U INIOCKOCTH B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX. 1
14 | Harnsanas crepeometpusi. Purypsl U ux u300paxkeHus (Kyo, mupaMuia, npusma). 1
Aure0pa u Ha4yaJIa aHAIU3a
15 | YerHocTh 1 HeueTHOCTh PyHKIMNA. CIOXKHBIE PYHKIUH. 1
16 | YerHocTh u HeueTHOCTH PyHKIMN. CIIOKHBIE PYHKIUH. 1
17 | Pemenue 3a1a4 ¢ UCMOIb30BaHUEM YHCIOBBIX (DYHKIUH U UX TPAapUKOB. 1




I'eomerpus

18 | Uzobpakenue mpocTeHmMx NpoCTPaHCTBEHHBIX (DUTYP Ha TIOCKOCTH. 1

19 | B3auMHOE pacnoJioKeHUe IPSIMBIX B IIPOCTPAHCTBE. 1
Aure0pa u HayaJIa aHAJIU3a

20 | Ucnonbs3oBanue CBOWCTB U Tpad)ikoB 0OpaTHON MPOTIOPIIHOHATHHOCTH. 1

21 | Venonssosanne croficts u rpa¢ukoB QyHKIHH Y = \/; . 1

22 | Ucnonb3oBaHne CBOMCTB U Irpa)MKOB JTMHEWHBIX U KBAJIPATUYHBIX (PYHKIIUH. 1
I'eomerpus

23 | B3anmHoe pacnonokeHue npsMbIX B TPOCTPAHCTBE. 1

24 | BzanmHoe pacnosiokeHue IpsMbIX B TPOCTPAHCTBE. 1
AJiredpa ¥ HayYaJI1a aHAJIU3A

25 | Pemenue 3aga4 ¢ MCHOJIb30BAaHUEM I'PaAyCHOM MEPBI yTJIa. 1

26 | Tpuronomerpuueckas OKpyKHOCTb, paJiaHHasl Mepa yIiia. 1

27 | Tpuronomerpuyeckas OKpyKHOCTb, paJiaHHasi Mepa yria.
I'eomerpust

28 | [lapannenbHOCTh MPSIMBIX B TPOCTPAHCTRBE. 1

29 | BzaumHoe pacrosioxkeHue npsmMoil U MIOCKOCTH. 1
Auiredpa v Ha4aJIa aHAJIM3a

30 | Bxognasi quarHocTuuyeckasi padora no marepuaiam 'MA-9 1

31 | Tpuronomerprueckas OKpY>KHOCTb, paJiaHHasi Mepa yria. 1

32 | CuHyc, KOCUHYC, TAHI'€HC, KOTAHT'€HC MPOU3BOJIBHOTO YIJIA. 1
I'eomeTpus

33 | [TapaiuienbHOCTH MPSAMOM Y ILUIOCKOCTH. 1

34 | llapannenbHOCTb NPSAMOU U IJIOCKOCTH. 1
Aure0pa u Ha4aJIa aHAIU3a

35 | Cunyc, KOCHHYC, TaHT'€HC, KOTaHT'€HC IIPOM3BOJIBHOTO YIJIa. 1

36 | CuHyc, KOCHHYC, TaHT'€HC, KOTaHT'€HC IIPOM3BOJIBHOTO YIJIa. 1

37 | Cunyc, KOCHHYC, TaHT'€HC, KOTAaHT'€HC IIPOM3BOJIBHOTO YIJIa. 1
I'eomerpus

38 | Yrusl B mpocTpaHCTBE: Yroa MEXAY ABYMS MPSIMBIMU. 1

39 | Yruel B IpoCTpaHCTBE: YroJI MEXKY ABYMs IPSIMBIMU. 1

40 | B3auMHOe€ pacnosoKeHue MmI0OCKOCTEN B TPOCTPAHCTBE. 1




41 | IapaiuienbHOCTh NIIOCKOCTEM.
Auare0pa u Ha4yaJIa aHAJIU3a
42 | OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO U CIEICTBUS U3 HETO.
43 T MWW
3HayeHus TpuroHoMerpuyeckux Gpyukiuii pis yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E Zg E pan).
44 T TR T
3HayeHus TpuroHoMerpuueckux Gpyukuii mis yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, g, Z,g, E pan).
I'eomerpus
45 | Muororpannuku. [lapamnenenunen. CoiicTBa NpsiMOYTOJIbHOIO Napajuleenunea.
46 | Muororpannuku. [lapamnenenunen. CBoiicTBa NpsiMOYTOJILHOTO Mapajuleenunesa.
AJiredpa ¥ Ha4YaJ1a aHAJIU3A
47 | PopMyIbl IPUBEICHUS.
48 | PopMyIbl IPUBEICHUS.
49 | ®opmynbl IPUBEICHHUS.
I'eomerpust
50 | Ceuenus kyo0a.
51 | Ceuenus tetpaspa.
Auiredpa v Ha4aJIa aHaJIM3a
52 | Tpuronomerpuueckas GpyHKIus Y=SinX, ee cBo#cTBa U rpaduK.
53 | Tpuronomerpuueckas ¢pynkius Yy=COSX, ee cBoWcTBa U rpaduk.
54 | Tpuronomerpuueckas GyHKIus Yy=tgX, ee cBOHCTBa U rpaduk.
I'eomeTpus
55 | llepneHauKyasspHOCTh IPSIMBIX B IPOCTPAHCTBE.
56 | IlepneHauKyIIpHOCTD NPSAMBIX B IPOCTPAHCTBE.
Aure0pa u Ha4aJIa aHAIHU3a
57 | Tpuronomerpuueckas GpyHkius y=Ctgx, ee cBoiCTBa U rpaduk.
58 | Tpuronomerpuueckas ¢pynkius y=Ctgx, ee cBoiicTBa u rpaduxk.
59 | IIpeoGpazoBanust rpaukoB QYHKIMA: CABUT BAOJIb KOOPAMHATHBIX OCEH.
I'eomerpus
60 | IleprneHauKyISAPHOCTD NPSAMOU U MIJIOCKOCTH.
61 | IlepneHauKyIAPHOCTH NPSAMOU U MIJIOCKOCTH.

Aure0pa u HaYa/1a AHAJIH3A




62 | [IpeoOpazoBanus rpaduKoB (QYHKIMIA: PaCTSKEHHUE U CKATHE. 1

63 | [IpeoOpazoBanus rpaduKoB PyHKIMNA: OTPAKEHUE OTHOCUTEIHHO KOOPAMHATHBIX OCEH. 1

64 | Apkkocunyc uucina. [Ipocrelinme TPUroHOMETPUUECKUE YPABHEHUS. 1
I'eomerpus

65 | [Ipoekuus ¢purypsl Ha MIOCKOCTb. 1

66 | [Ipu3Hak neprneHIuKyJIApHOCTH IPSAMOM U IUNIOCKOCTH. 1
Auare0pa u HayaJIa aHAJIU3a

67 | ApkkocuHnyc uncina. [Ipocrelimme TpUroHOMETPUIECKUE YPABHEHHUS. 1

68 | Apkcunyc uucna. [Ipocreiimme TPUrOHOMETPUYECKUE YPABHEHHS. 1

69 | Apkcunyc uucna. [Ipocreiimme TPUrOHOMETPUYECKHE YPABHEHUS. 1

70 | KonTpoanHasi padora 3a | moxyroaue. 1

71 | KouTpoanHasi padora 3a | moxyroaue. 1

72 | Apkcunyc uucna. [Ipocreiimme TpUroHOMETPUYECKHE YPAaBHEHUS. 1

73 | ApkranreHc yucna. [Ipocreiiiue TpUroHOMETPUYECKUE YPABHEHUS. 1

74 | ApkkoTtanreHnc uucia. [Ipocreiiiiiie TpPUroHOMETPUYECKUE YPaBHEHUS. 1
I'eomerpust

75 | [Ipu3Hak nepneHauKyIsspHOCTH NPSIMOM U TIJIOCKOCTH. 1

76 | PaccrosHus mexnay gurypamMu B mpoCTpaHCTBE. 1
Auiredpa v Ha4aJIa aHAJIM3a

77 | OGpaTHblE TPUTOHOMETPUYECKUE (PYHKIIUH, UX CBOICTBA U rpauKH. 1

78 | Pemenue TpUroHOMETpUUYECKUX YPAaBHEHUH. 1

79 | Pemenue TpUroHOMETpUUYECKUX YPABHEHUH. 1

80 | Pemenue TpuroHOMEeTpUUYECKUX YPAaBHEHUI. 1
I'eomerpus

81 | PaccrosiHus mexay ¢purypamu B MpoCTpaHCTBE. 1

82 | PaccrosiHusa mexay ¢purypamu B poCTPaHCTBE. 1
Aure0pa u Ha4aJIa aHAIHU3a

83 | Pemenue TpuroHOMETpUYECKUX YPAaBHEHUM. 1

84 | Pemenue TpUroHOMETPUYECKUX YPABHEHUM. 1

85 | I'padmueckoe perienue ypaBHEHHA. 1
I'eomerpus

86 | TeopeMma o Tpex neprneHIUKYIIpaX. 1




87 | Teopema o0 Tpex nepneHIUKyIsIpax.

AJireOpa v HaYaJIa aHAJIU3A

88 | I'padmueckoe perieHne HepaBeHCTB.

89 | Pemienue npocredmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

90 | Pemenue npocTredmmx TPUrOHOMETPUYECKAX HEPABEHCTB.

I'eomerpus

91 TeopeMa o Tpex nepneHANKYISIpax.

92 VYTIBl B IPOCTPAHCTBE.

A.Hreﬁpa U HAYaJia aHaJIm3a

93 DopMyIIbl CIOKEHUS TPUTOHOMETPUUECKUX (QYHKIUH.

94 @opMyIbl JBOMHOTO apryMeHTa.

95 @opMyIbl JBOMHOTO apryMeHTa.

I'eomeTpus

96 VYTriabl B IPOCTPAHCTBE.

97 VYTriabl B IPOCTPAHCTBE.

Auiredpa v HayaJIa aHAJIM3a

08 ®opmysbl JBOMHOTO apryMEHTa.

99 [IpousBoHas pyHKIMH B TOUKE.

100 | IIpousBogHast (hyHKIIMK B TOUKE.

I'eomerpust

101 | llepneHauKyasspHOCTH IJIOCKOCTEM.

102 | llepnenauKyIApHOCTH MJIOCKOCTEH.

Auiredpa v HaYaJIa aHAJIM3a

103 | [IpousBoaHas GyHKIMH B TOUKE.

104 | KacarenpHas k rpaduky GyHKIIHH.

105 | 'eomerpuueckuii u GpU3UUECKUN CMBICIT MPOU3BOHOM.

I'eomerpus

106 | Yrubl B IpOCTpaHCTBE.

107 | Yrusl B IpoCTpaHCTBE.

Aure0pa u Ha4yaJIa aHAIU3a

108 | ['eomerpuueckuii u GU3NUECKUI CMBICT IPOU3BOIHOM.

109 | IIpousBoaHbIE 2TIEMEHTAPHBIX (PYHKIIHIA.




110 | IIpousBoaHbIE dJIEMEHTAPHBIX (PYHKITHIA.
I'eomerpus
111 | Yrusl B IpOCTpaHCTBE.
112 | Yrusl B IpOCTpaHCTBE.
Auredpa u HayaJIa aHAJIU3a
113 | IlpaBuna quddepenunpoBanusi.
114 | llpaBuna quddepeHIupoBaHusl.
115 | Bropas npou3BoaHas, ee reOMETPUUYECKUM U (PU3MUECKUN CMBICIT.
I'eomerpus
116 | IIpu3Hak nepneHANKYISIPHOCTH IIOCKOCTEM.
117 | IIpu3Hak nepneHANKYISIPHOCTH TUIOCKOCTEM.
AJiredpa ¥ HayYaJI1a aHAJIU3A
118 | lousTue o HenpepbIBHBIX QYHKIUAX. TOUKH dKCTpeMyMa (MakCUMyMa U1 MUHHUMYMa).
119 | UccnenoBanue 3eMeHTapHBIX (PYHKIMI HA TOUYKH SKCTPEMYMa C MOMOIIILIO TTPOU3BOIHOM.
I'eomerpust
120 | Muororpanuuku. [Ipu3ma. 1eMEHTHI TPU3MBI.
121 | lIpaBusibHas npusma.
Auiredpa v Ha4aJIa aHAJIM3a
122 | UccnenoBanue sneMeHTapHBIX GYHKIUI Ha TOUKU SKCTPEMYyMa C IIOMOILIbIO IPOU3BOAHOM.
123 | UccnenoBanue sneMeHTapHbIX (YHKLIUH Ha HauOoJIbIIee U HAMMEHbIIEe 3HaYeHNE C TOMOIIBIO TPOU3BOIHOM.
124 | UccnenoBanue sneMeHTapHbIX GYHKLIUI Ha HauOoJIbIllee M HAUMEHbIIIee 3HaUeHNE C TOMOIIBIO TPOU3BOIHOM.
I'eomeTpus
125 | IIpaBunbHas npusma.
126 | IIpaBuibHas npusma.
Aure0pa u Ha4aJIa aHAIHU3a
127 | Hoctpoenue rpadukoB GyHKIUN C TOMOIIBIO MTPOU3BOIHBIX.
128 | IIpumeHeHHEe IPOU3BOIHOM IPU PEILICHUU 3a4a4.
129 | IIpumeHeHHE IPOU3BOIHOM IPU PEILICHUU 3a4a4.
I'eomerpus
130 | Brruncnenue sneMeHTOB MPOCTPAHCTBEHHBIX GUTyp (pebpa, IMaroHaIu, yribl).
131 | Breruncnenue 351eMeHTOB MPOCTPAHCTBEHHBIX GUTyp (pedpa, AMaroHau, yriibl).

Aure0pa u HaYa/1a AHAJIH3A




132 | IIpumeHeHHEe IPOU3BOIHOM NIPH PEILICHUU 3a4a4.
BeposiTHOCTB U craTucTHKA. PadoTa ¢ JaHHBIMHU
133 | Ucnonb3oBaHue CBOUCTB M XapaKTEPUCTUK YMCIOBBIX HAOOPOB: CPEAHUX, HAMOOJIBIIETO M HAMMEHBIIIETO 3HAYCHUS,
pa3maxa, JUCIIEPCUH.
134 | Ucnonb3oBaHwe CBOMCTB M XapaKTEPUCTUK YUCIIOBBIX HAOOPOB: CPEIHUX, HAMOOJBIIETO ¥ HAUMEHBIIIETO 3HAYCHHUS,
pa3maxa, JUCIIEPCUH.
I'eomerpus
135 | Boluncienue 351eMeHTOB IPOCTPAaHCTBEHHBIX (puryp (pedpa, AMaroHasu, yribl).
136 | [Inomane MOBEPXHOCTH MPSAMOM MPU3MBI.
BepositTHoCTh U ctaTucTHKA. PadoTa ¢ 1aHHBIMHU
137 | Ucnonbs3oBaHMe CBOMCTB M XapaKTEPUCTUK YHUCIOBBIX HAOOPOB: CPETHUX, HAMOOJIBIIIEr0 U HAUMEHBIIIETO 3HAYCHUS,
pa3maxa, JUCIIEPCUH.
138 | Pemenue 3amau Ha onpeieieHre 4aCTOThHI U BEPOSITHOCTH COOBITHIA.
139 | Pemenue 3amau Ha ONpeeIeHHE YaCTOTHI U BEPOSITHOCTH COOBITHIA.
I'eomerpust
140 | IInomaas NOBEPXHOCTH MPSAMOM MTPU3MBI.
141 | IInomaaps NOBEPXHOCTH MPSAMOM MTPU3MBI.
BepositHOoCTb M cTaTucTHKA. PadoTa ¢ JaHHBIMH
142 | Beluucnenue BEpOSATHOCTEN B ONIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH UCXOJaMHU.
143 | Beruucnenue BEpOSATHOCTEN B ONIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH UCXOJaMHU.
144 | Pemenue 3a1au ¢ npuMeHEHUEM KOMOUHATOPHUKH.
I'eomeTpus
145 | Teopema IIudaropa B mpocTpaHCTBE.
146 | Muororpannuku. [lupamuna. S1eMeHTbl TUPAMUBL.
BeposiTHOCTB M cTaTucTHKA. PadoTa ¢ JaHHBIMH
147 | Pemenue 3a1au ¢ npuMeHEHUEM AuarpaMM Jilepa, JepeBa BEPOSTHOCTEH.
148 | Maremarnueckoe 0XKUJaHUE U TUCTIEPCUS CIIyYaliHON BEJIMYMHBI.
149 | Maremarnueckoe 0OXKUJAHUE U TUCTIEPCUS CYMMBI CIy4alHbIX BETUYUH.
I'eomerpus
150 | IIpaBunbHas nupaMua.
151 | lIpsamas nupamuna.
BeposiTHOCTB U cTaTucTHKA. PadoTa ¢ naHHBIMHU
152 | Marematuyeckoe 0KMIaHUE U JUCIIEPCUSI CYMMBI CIIy4aiiHbIX BEJIMYUH.




153 | 'eomeTpuueckoe pacrpeneineHue. 1

154 | buHOoMHaIBHOE pacIpeEICHUE U €T0 CBOMCTBA. 1
I'eomerpus

155 | Beruncnenue 351eMeHTOB MPOCTPAHCTBEHHBIX GHUTyp (pedpa, AuaroHaim, yriibl). 1

156 | Brruncnenue 351eMeHTOB MPOCTPAHCTBEHHBIX GHUTyp (pedpa, AMaroHam, yriibl). 1

157 | buHOMMaIBHOE pacpeeIeHUE U €T0 CBOMCTBA. 1
BepositHocTh M cTaTucTUKA. PadoTa ¢ naHHBIMU

158 | [lonsatue o HOpMaIbHOM pactpezeseHnd. [lapaMeTpsl HOPMAJIBHOTO PACIIPEACIICHNUS. 1

159 | [lonsatue o HOpMaIBHOM pactpesesieHnt. [lapaMeTpsl HOPMAJIBHOTO PACIIPEACICHNUS. 1
Auare0pa u HayaJIa aHaJIU3a

160 | KonrpouabHas padora 3a rox 1

161 | Kontpoannas pa6ora 3a roa 1
BepositTHOoCTh U ctaTucTHKA. PadoTa ¢ 1aHHBIMHU

162 | Ilpumepsl ciaydaiiHbIX BEIMYUH, TOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHHUH, POCT YEJI0BEKA). 1

163 | [lpumepsl caydaiiHbIX BEIMUYUH, TOJYMHEHHBIX HOPMAIbHOMY 3aKOHY (IIOIPEIIHOCTh U3MEPEHHUM, POCT YEJIOBEKA). 1

164 | [loBTropenue. Pemenne 3aaad Ha TaOIMIHOE M rpadudecKOe MPEICTABICHUE TaHHBIX. 1
I'eomerpust

165 | Brluncnenue 351eMeHTOB POCTPAHCTBEHHbIX GUTyp (pedpa, JUaroHanu, YyIJbl). 1

166 | Briuncnenue 351eMeHTOB NPOCTPAHCTBEHHBIX GUTyp (pedpa, TuaroHaiu, yrisl). 1

167 | IInomaaps NOBEPXHOCTH MPABUIBHON MUPaAMU/IbI. 1
BepositHOoCTh M cTaTHcTHKA. PadoTa ¢ TaHHBIMHA

168 | IloBropenue. Pemenue 3agau Ha TabauuHOE U rpaduyeckoe NpeAcTaBIeHUE TaHHbIX. 1

169 | IloBropenue. Pemenue 3agau Ha TabauuHOE U rpaduyeckoe NpeaAcTaBlIeHUE TaHHbIX. 1

170 | IloBropenue. Pemenue 3agau Ha TabauuHOE U rpaduyeckoe MpeacTaBIeHUe TaHHbIX. 1




TemaTnuyeckoe MIaHMpPOBaHUE MO y4eOHOMY npeamery «MaTtemaTuka: ajredpa u Hayajaa aHaausa, reomerpusp»» OOII COO

11 knace
No KomanuecTBoO Hlata
o/ Tema ypoxka 4ACOB o dakTu
IUIaHY | YE€CKU
AJaredpa u HayaJia aHAJIU3a
1 [ToBTOpenue. Pemenne 3a1a4y Ha IBMKEHUE C TTOMOIIBIO JIMHEHHBIX M KBaJAPATHBIX YPABHEHUN U UX CUCTEM. 1 06.09
2 [ToBTOpenue. Pemenue 3a1a4 Ha COBMECTHYIO paOOTY C TOMOIIBIO IMHEWHBIX U KBAJPATHBIX YPABHEHUM U UX 1 06.09
CUCTEM.
3 [ToBTOpenue. Pemenue 3a1a4 ¢ UCMOIB30BaHUEM MOTyJIeH drcesl. Moyib YKClia U €r0 CBOMCTBA. 1 07.09
I'eomeTpus
4 Bektopsr B mpoctpancTBe. CymMmMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCIIO 1 08.09
5 | KommuHeapHble U KOMILIAaHAPHBIE BEKTOPBL. 1 08.09
Auredpa v HayaJIa aHAJIM3a
§) [ToBTOpenue. Pemenne 3aa4 ¢ MCMOIb30BaHUEM CBOMCTB KOPHEH. 1 13.09
7 IToBTOpenue. Perrenune 3a1au ¢ UCIMOJIb30BAHHEM CBOWCTB CTEIICHEH. 1 13.09
8 [ToBTOpenue. Penienue 3a1a4u ¢ MCMOIB30BAHUEM CBONCTB KOPHEH. 1 14.09
I'eomerpust
9 KomnnuneapHbie 1 KOMILTaHAPHBIE BEKTOPBI. 1 15.09
10 | KomnuHeapHbie ¥ KOMIUTaHApHBIE BEKTOPHI. 1 15.09
AJuiredpa v Ha4aJ1a aHAJIM3a
11 | lloBTopenue. Pemenue 3agad ¢ MCOIB30BAHUEM CBOMCTB KOPHEH. 1 20.09
12 | lloBTopenue. Pemenue 3agad ¢ MCOIB30BaHUEM MHOTOUWICHOB, MPE0Opa30BaHUl MHOTOWJIEHOB U IPOOHO - 1 20.09
paIMOHATIBLHBIX BBIPAKECHU.
13 | lloBTOpenue. Pemenue 3agad ¢ MCOIB30BaHUEM MHOTOWICHOB, MPE0OpPa30BaHUl MHOTOWJIEHOB U IPOOHO - 1 21.09
paIMOHATILHBIX BBIPAKECHUIA.
I'eomerpus
14 | Teopema o pa3nokeHUU BEKTOpA MO TPEM HEKOMILIAHAPHBIM BEKTOPaM. 1 22.09
15 | Pasnoxenue BekTOpa MO TPEM HEKOMILIAHAPHBIM BEKTOpaM 1 22.09
Aure0pa u Ha4yaJIa aHAIU3a
16 | Crenenb ¢ ACHCTBUTEIBHBIM IMOKA3aTEIIEM, CBOMCTBA CTCIICHHU. 1 27.09
17 | Crenens ¢ 1elCTBUTENBHBIM OKA3aTEIEM, CBOMCTBA CTEIIEHHU. 1 27.09




18 | Bxoanast MOHUTOpUHTOBas paboTa 28.09
I'eomerpus

19 | Pemienue 3a1a4 ¢ OMOILIBIO BEKTOPOB. 29.09

20 | Penrenue 3aa4 ¢ IOMOILIBIO BEKTOPOB. 29.09
Aure0pa u Ha4YaJIa aHAJIU3a

21 | Crenennas ¢pyHKIHS U €€ CBOMCTBA U TpaduK. 04.10

22 | IlokazarenbHast pyHKIUS U €€ CBOWCTBA U TpaduK. 04.10

23 | [Ipocreiimme noka3aTeabHbIE YPABHEHUS U HEPABEHCTBA. 05.10
I'eomerpus

24 | KoopauHaTe! BeKTOpa B MPOCTPAHCTBE. 06.10

25 | Pemrenue 3aa4 ¢ IOMOIIBIO KOOPIHHAT. 06.10
AJiredpa ¥ Ha4YaJI1a aHAJIU3A

26 | Merox uHTEpBaIOB s PELICHUS TIOKA3aTEIbHBIX HEPABEHCTB. 11.10

27 | CucreMbl moKa3aTeIbHBIX YPaBHEHUH. 11.10

28 | Cucrembl Moka3aTeabHBIX YPAaBHCHUH. 12.10
I'eomerpust

29 | CkanspHOE MPOU3BEICHUE BEKTOPOB. 13.10

30 | CkansspHOE MPOM3BEACHUE BEKTOPOB. 13.10
AJuiredpa v HayaJIa aHaJIM3a

31 | Cucremsl oka3aTeabHbIX HEPABEHCTB. 18.10

32 | Cucremsl moka3aTeabHbIX HEPABEHCTB. 18.10

33 | I'paduyeckue MeTo bl penieHus NoKa3aTeIbHBIX YPaBHEHUH. 19.10
I'eomeTpus

34 | CxansspHO€E NPOU3BEACHUE BEKTOPOB B KOOPAUHATAX. 20.10

35 | CkansspHO€E NPOU3BEACHUE BEKTOPOB B KOOPAUHATAX. 20.10
Aure0pa u Ha4aJIa aHAIHU3a

36 | I'padmueckue MeTomp! peleHus MoKa3aTeIbHbIX HEPABEHCTB. 25.10

37 | Jlorapudwm uncna, cBoiicta norapudma. JlecaTuunblii Jorapugm. 25.10

38 | Jlorapugwm uncna, cBoiicta gorapudma. Jlecatnunslii Jorapugm. 26.10
I'eomerpus

39 | Yroa Mexay BEKTOpaMHU. 27.10

40 | Yroa Mexmy BEKTOPaMH. 27.10




AJireOpa v HavYajIa aHAJIU3A

41 | Jlorapudm uucna, cBoiicta norapudma. [IpeoOpasoBanue BEIpaKEHUH, COACPKAMUX JTOTAPHPMEL. . 1 08.11

42 | Oyuknus. [lepuoanyeckue v B3auMHO 00paTHBIC QYHKIIUU U UX TpaduKu. 1 08.11

43 | Jlorapudmuueckas QyHKIHS U €€ CBOWCTBA U IpaduK. 1 09.11
I'eomerpus

44 | llpumeHeHne BEKTOPOB IIPU PEIICHUH 3a/1a4 Ha HAX0XK/IEHUE PACCTOSHHM. 1 10.11

45 | [IpumeHeHUe BEKTOPOB MPH PEUICHUH 33/1a4 Ha HaXOXKICHHE JJIHH. 1 10.11
AJredpa u HayaJia aHAJIN3a

46 | Yucno e. HarypanbHblii norapugm. 1 15.11

47 | Ilpeo6pasoBanue norapupMUIECKUX BHIPAKECHHA. 1 15.11

48 | lpeoGpaszoBanue JorapuhMUIECKUX BHIPAKEHHUIA. 1 16.11
I'eomeTpus

49 | IlpumeHeHnEe BEKTOPOB MIPY PEIICHUH 3a/1a4 HA HAX0XKICHHUE TIIOMIA IeH. 1 17.11

50 | [IpumeHeHHME BEKTOPOB MPH PEIICHUH 33]1a4 Ha HAXO0XKJICHUE 00HEMOB. 1 17.11
AJsredpa v HayaJIa aHAJIM3a

51 | IIpeoGpasoBanue gorapu()MUUECKHX BHIPAKEHH. 1 22.11

52 | IIpeoGpazoBanue gorapu()MUUECKHX BHIPAKEHH. 1 22.11

53 | Jlorapudgmudeckue ypaBHEHHUSI. 1 23.11
I'eomerpust

54 | ®opmyna asig BEIYUCICHUS PACCTOSIHUSA MEXK Ty TOUKaMH B MPOCTPAHCTRBE. 1 2411

55 | Beruncienue paccToOsHUSA MEKy TOUKaMU B IPOCTPAHCTBE 1 24.11
Auiredpa ¥ HaYaJ1a aHAJIM3a

56 | MouuTopuHrosasi pagora 3a | mosyroaue (mpodpuibHbIii ypoBeHb) 1 25.11

57 | Jlorapudmuueckue ypaBHeHus. 1 29.11

58 | Jlorapudmuueckue ypaBHeHUs. 1 29.11

59 | Jlorapudmuueckue ypaBHeHus. 1 30.11
I'eomerpus

60 | JBwxkenus B nmpoctpancTse. [lapaienbHelii iepeHoc. 1 01.12

61 | JBwxkenus B npoctpaHcTBe. LleHTpanbHas cuMmeTpusi. 1 01.12
Aure0pa u Ha4yaJIa aHAIU3a

62 | Jlorapudmuueckue HepaBeHCTBA. 1 06.12

63 | Meton uHTEpBAJIOB ISl PEIICHUS JIOTapu(PMUIECKUX HEPABEHCTB. 1 06.12




64 | Meton MHTEpBAJIOB ISl PEIICHUS JIOTapu(PMUUECKUX HEPABEHCTB. 07.12
I'eomerpus

65 | ABmwxkenus B mpoctpancTBe. CUMMETPHS OTHOCUTENBHO IIOCKOCTH. 08.12

66 | JlBmxenus B npocTpanctse. [10BOpOT. 08.12
AJiredpa u HayaJIa aHAJIU3a

67 | Cucremsl jorapu(pMUYECKUX ypaBHEHUM. 13.12

68 | Cucremsbl Jorapu(pMUYECKUX ypaBHEHUM. 13.12

69 | Cucremsl norapupMUUECKUX HEPABEHCTB. 14.12
I'eomerpus

70 | CBolicTBa IBYDKCHUMH. 15.12

71 | [IpumeHeHne NBUKEHUM MPH PEIICHUH 3a]1a4. 15.12
AJiredpa ¥ Ha4YaJI1a aHAJIU3A

72 | I'paduueckrie MeTOABI pELICHUS JIOTApU(PMUUECKUX YPaBHEHHH. 20.12

73 | I'padmyeckre MeTO b1 perieHuUs JJorapuMUIECKUX HEPABEHCTB. 20.12

74 | I'padmyeckne MeTOIbI perIeHUs JOorapru(pMUIECKUX HEPABCHCTB. 21.12
I'eomerpust

75 | Tena Bpamenus: nunusap. M300pakeHne MWIMHPA HA TUIOCKOCTH. 22.12

76 | Pa3zBepTka nmnmnHapa. 22.12

77 | MouutopunroBasi padora 3a | mosyroaue (6a30Bblii YpOBeHb) 26.12
Auiredpa v HayaJIa aHAJIM3a

78 | llonsatue nepBooOpa3Hoit. Tabnuia nepBooOpasHbIX. 27.12

79 | llepBooOpasnas. [lepBooOpasHble seMEHTapHBIX (PYHKIUH. 27.12

80 | UnTerpan, ero reoMeTpuieckuii U (PU3UIECKUN CMBICIL. 28.12
I'eomerpus

81 | Ceuenus mumHapa (MapaiienbHO U TEPIEHINKYISIPHO OCH). 29.12

82 | [lnomans MOBEPXHOCTH NPSIMOTO KPYTOBOTO LIMJIMHJIPA. 29.12
Aure0pa u Ha4aJIa aHAIU3a

83 [Tnomanp kpuBoHHENWHOM Tpanenun. @opmyna Heiotona-Jleitbnuna. 10.01

84 | Brruncnenue unterpana no ¢popmyne Hetorona-Jleitonuna. 10.01

85 | OmpeneneHHblit HHTErpall. Beruncienue miomnanei miockux Guryp ¢ mToOMONIIbI0 HHTETpaa. 11.01
I'eomerpus

86 | OcHoBHBIE CBOIICTBA NPSAMOTO KPYrOBOTO LIMJIMHAPA. 12.01




87 | Pemenue 3amau Ha MpUMEHEHHE CBOMCTB MPSIMOTO KPYTOBOTO IIMIMHIIPA 1 12.01
Auare0pa u Ha4yaJIa aHAJIU3a

88 | Ompenenennbiii UHTErpai. Beraucnenue miomazaen miockux GUryp ¢ moMoIIbl0 HHTErpaa. 1 17.01

89 | OmpenenenHsiii MHTErpal. BeraucieHne miomazei iockux GUryp ¢ moMoIIbio HHTErpaja 1 17.01
BeposiTHOCTH M cTaTHcTUKA. PaGoTa ¢ JTaHHBIMU

90 | Pemenue 3amauy Ha BEIYMCIICHHE BEPOSTHOCTEH HE3aBUCHMBIX COOBITHI. 1 18.01
I'eomerpus

91 | Tena Bpamienus: koHyc. M300paxkeHre KOHyca Ha TIOCKOCTH. 1 19.01

02 | PasBepTka KoHyca. 1 19.01
BeposiTHOCTH M cTaTHcTHKA. PadoTa ¢ TaHHBIMHU

93 | Pemenue 3amau Ha mpuMeHeHHe (POPMYIIBI CIIOKEHHUS BEPOSTHOCTEH. 1 24.01

94 | Teopema bepuymiu. Pemenue 3agau ¢ npumenenneM Gpopmyinsl bepaymu. 1 24.01

95 | YcioBHas BepoATHOCTh. [IpaBuiio yMHOXKEHUS BeposiTHOCTEH. DPopMyIia OJHON BEPOSITHOCTH. 1 25.01
I'eomerpust

96 | Ceuenus koHyca (mapaieIbHOE OCHOBAHHIO M ITPOXO/IAIIEE Yepe3 BEPIIHHY). 1 26.01

97 | Ilnomaas MOBEPXHOCTH HPSAMOTO KPYrOBOI'O KOHYCA. 1 26.01
BepositHoCTh M cTaTHcTHKA. PadoTa ¢ JaHHBIMH

08 | YcnoBHas BepossTHOCT. [IpaBuio ymHOxeHHs BeposiTHOCTEH. POpMyIia MOJHON BEPOATHOCTH. 1 31.01

99 | [uckpeTHble cirydaliHbIC BETMUUHBI U PACTIPEICTICHNUS. 1 31.01

100 | HeszaBucumele ciryqaiiHble BeTHUUHbL. Pacripenenenne cyMMbl ¥ TPOU3BEICHNS HE3aBUCHMBIX CITydailHBIX 1 01.02
BEJIMYHH.
I'eomerpus

101 | OcHoBHBIE CBOMCTBA MPAMOIO KPYTOBOIO KOHYCA. 1 02.02

102 | Ipencrasnenue 06 yce4eHHOM KOHYCE. 1 02.02
BeposiTHOCTB M cTaTucTHKA. PadoTa ¢ JaHHBIMH

103 | HenpepsiBHBIE ciiyyaliHble BETUYUHBL. [[oHATHE O IIIOTHOCTH BEPOSATHOCTH. 1 07.02

104 | PaBHOMEpHOE pacIpeeeHue. 1 07.02

105 | IlokazartenbHOE pacipeaesneHue, ero napaMmeTpsl. 1 08.02
I'eomerpus

106 | Tena Bpamenus: chepa u map. M3o0paxenue chepsl U mapa Ha MIOCKOCTH. 1 09.02

107 | Ceuenus mapa. IInomans moBEpXHOCTH IIapa. 1 09.02
BeposiTHOCTB U cTaTucTHKA. PadoTa ¢ JaHHBIMHU

108 | HepasenctBo YelOblmuena. 1 14.02




109 | 3axon Gosbimx uncen. Poib 3akoHa OOJBIIMX YHCEN B HAYKE, IPUPOJIE M OOIIECTRE. 1 14.02

110 | BoIi6OpOYHBIH METO M3MEPEHUS BEPOSTHOCTEM. 1 15.02
I'eomerpus

111 | YpaBHEHHE IIOCKOCTH B IPOCTPAHCTBE. 1 16.02

112 | YpaBuenue cepbl B IPOCTPAHCTBE. 1 16.02
BepositHocTh U cTaTucTHKA. PadoTa ¢ TaHHBIMU

113 | YucnoBsle XapaKTEpUCTUKU CIIy4aHHBIX BEJIIMYMH: MAaTEMATHYECKOE OXKMJIAHUE, TUCIEPCUS U CTaHAAPTHOE 1 21.02
OTKJIOHEHHUE.

114 | llpumepsl NIpUMEHEHUSI MATEMAaTUHYECKOTO OKHIAHUS, B TOM YHCJIE B 3aJ]a4aX U3 MOBCEAHEBHOM KU3HU. 1 21.02
MatremaTtuueckoe 0XuaaHue OMHAPHOW CIy4aliHON BEIMYMHBL.

115 | Maremarnueckoe OXHAAHUE CYMMBI CIy4alHBIX BEIWYMH. MaTeMaTHdecKOoe OXKHIAHUE W JAUCIEpPCUs 1 22.02
T€OMETPUUECKOTO H OWHOMHUAIBHOTO PACIIPEICIICHUM.
I'eomerpust

116 | [Ipocreiinme kKOMOMHAIIME MHOTOTPAHHUKOB M TEJT BPAIICHHS. 1 28.02

117 | lpocreiinie KOMOUHAIIMA MHOTOIPAHHUKOB U TEJT BPAIICHHS. 1 28.02
AJiredpa ¥ HaYaJ1a aHAJIU3A

118 | Pemenue ypaBHeHUH, coiepKalINX IEPEMEHHYIO MO 3HAKOM MOIYIIS. 1 29.02

119 | Pemenue ypaBHEeHUH, coaepKalIiX NEPEMEHHYIO MO 3HAKOM MOIYJIA. 1 01.03

120 | Pemenue ypaBHeHUH, coaepKalIiX NEPEMEHHYIO M0 3HAKOM MOIYJIA. 1 01.03
I'eomerpust

121 | [Ipocreiinme KOMOMHAIIME MHOTOIPAaHHUKOB U TEJI BPALICHHUS MEXKIY COOOA. 1 06.03

122 | [pocreiinme koMOMHAIIY MHOTOTPAaHHUKOB U TEJ BPAIleHUS MEXIY COOOiL. 1 06.03
Auiredpa ¥ HaYaJ1a aHAJIM3a

123 | Pemenue ypaBHeHUH, coaepKaINX IEPEMEHHYIO O] 3HAKOM MOIYJIA. 1 07.03

124 | Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIBIO CHCTEMBbI IMHEHHBIX YpaBHEHHIA. 1 13.03

125 | Pemenue npukiaaHbixX 3a7a4 ¢ TOMOIIBIO CUCTEMBI THHEHHBIX YPaBHEHU. 1 13.03
I'eomerpus

126 | INonstue 06 06beme. OOBEM IPU3MBIL. 1 14.03

127 | O6beM muIUHApA. 1 15.03
Aure0pa u Ha4yaJIa aHAIU3A

128 | CucremMbl 1 COBOKYITHOCTH pallOHATBHBIX YPABHEHUN U HEPABEHCTB. 1 15.03

129 | Cucrembl 1 COBOKYITHOCTH PaIlHOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB. 1 20.03

130 | BorumcieHue 00beMOB TEJ BpAIICHHUS ¢ IOMOIIBIO HHTErpaa. 1 20.03




AJireOpa v HayYaJIa aHAJIU3A

131 | UppanmoHnanbHble ypaBHEHHS. 1 21.03

132 | UppanmonanbHble ypaBHEHHS. 1 22.03

133 | UppaumoHanbHble ypaBHEHUS. 1 22.03
I'eomerpus

134 | O6nem koHyca. 1 03.04

135 | O6beM nmupamMussL. 1 03.04
AJiredpa v HayajIa aHA/IU3a

136 | UppanmoHanbHble ypaBHEHUS. 1 04.04

137 | UppanmoHanbHble ypaBHEHUS. 1 05.04

138 | UppanuoHanbHble ypaBHEHUS. 1 05.04
I'eomeTpus

139 | O6nem mapa. 1 10.04

140 | O6wem mapa. 1 10.04
Auiredpa v HayaJIa aHAJIM3a

141 | I'padbmueckue MeTOIBI perieHuUs JorapuMUIECKUX HEPABEHCTB. 1 11.04

142 | I'padbmueckue METO B perieHuUs JorapuMUIECKUX HEPABEHCTB. 1 12.04

143 | I'padmueckue MeTO b pelieHUs JorapuMUYECKUX HEPABEHCTB. 1 12.04

144 | Mpo6ublii 5x3amen B popme EI'D 1 13.04
I'eomerpust

145 | IlogoGHble Tena B IPOCTPAHCTBE. 1 17.04

146 | CooTHouIeHHUS MEXAY ILTOIIAIIMU TOBEPXHOCTEN U 00beMaMu MOJOOHBIX TETl. 1 17.04
Auiredpa ¥ HaYaJ1a aHAJIM3a

147 | CucreMsl uppallMOHATIBHBIX YPABHEHUH. 1 18.04

148 | Urorosas KoHTposbHas paboTa 1 19.04

149 | VpaBHEHUS C TapaMETPOM. 1 19.04
I'eomerpus

150 | IloBropeHue. Pemenue 3a1a4 ¢ UCIOJBb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHUM B IIPSMOYTOJIBHBIX 1 24.04
TPEYrOJIbHUKAX.

151 | lloBropeHue. Pemenue 3a1a4 ¢ UCIIOJIB30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHUM B IPSMOYTOJIBHBIX 1 24.04
TPEYrOJIbHUKAX.
Aure0pa n Ha4YaJ1a aHAJIU3A

152 | YpaBHEHUS C HapaMETPOM. 1 25.04




153 | YpaBHEHUS C HapaMeTPOM. 1 26.04

154 | YpaBHEHUS C HapaMETPOM. 1 26.04
I'eomerpus

155 | [loBTopenue. Pemenne 3a1a4 ¢ MCHOIb30BaHNEM (DAKTOB, CBSI3aHHBIX C YETHIPEXYrOJIbHUKAMH. 1 02.05

156 | [loBTopenue. Pemenwne 3aqau ¢ MCNoOap30BaHNEM (PAaKTOB, CBSI3aHHBIX C YETHIPEXYTOJIbHUKAMHU 1 03.05
AJredpa u HayajIa aHAJIN3a

157 | UroroBasi kouTpoabHasi padora. [Ipome:kyTounasi arrecranusi. 1 03.05

158 | CucTeMbl ypaBHEHHIT ¢ HaApaMETPOM. 1 08.05

159 | CucreMsl ypaBHEHUIi C HAPaMETPOM. 1 10.05

160 | CucTeMsl ypaBHEHHIt ¢ HAPaMETPOM. 1 10.05
I'eomeTpus

161 | IloBTopenue. Pemenue 3ama4 ¢ MCHONb30BaHUEM (PAaKTOB, CBSI3AHHBIX C OKPY>KHOCTSIMH. 1 15.05

162 | IloBTopenue. Pemenue 3aay ¢ HCHONb30BaHUEM (PAaKTOB, CBSI3aHHBIX C OKPY>KHOCTSIMH. 1 15.05
AJsiredpa v HayaJIa aHAJIM3a

163 | CucreMsl ypaBHEHUIA C TAPAMETPOM. 1 16.05

164 | CucreMsl ypaBHEHHIA C TAPAMETPOM. 1 17.05

165 | [ToBTopenwue. Pemenue 3a1a4 ¢ HCIIOJIB30BAHHEM MOJIYJICH YHCE. 1 17.05
I'eomerpust

166 | [loBTopenue. Pemenue 3anay ¢ ucnonb3oBaHueM (HPaKTOB, CBSA3aHHBIX C OKPYKHOCTSIMHU. 1 22.05

167 | [loBTopenue. Pemenue 3a1a4 Ha U3MepeHus Ha IMJIOCKOCTH, BBIYMCIICHUE JJIUH U IJIOMIAICH. 1 22.05
BeposiTHOCTH M CTATHCTHKA

168 | 3akoH 0OJBLINX YKCEIN U €r0 POJib B HayKe, IpUpoJie U obuiecTBe. BeIOOpOUHBIM METOT MCCIIeI0BaHUH. 1 23.05

169 | IIpumepsl HenpepbIBHBIX CIy4alHbIX BEJIMUMH. [IoHATHE O INIOTHOCTH pacnpeaeeHus. 1 24.05

170 | 3amaum, npuBOAALINE K HOPMAILHOMY pacnpeneneHuto. [IoHsTHe 0 HOpMaIbHOM pacipeeIeHUN. 1 24.05
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