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Pa0douasi nporpamma

10 y4eOHOMY IpeaMeTy

«Marematukay (yrjry0JeHHbIH YPOBEHb)

Ha YPOBEHb cpeaHero oodmero odopasosanus (10-11 kiaaccsr)

Cpok ocBoeHusi — 2 roaa

KomauuectBo yacoB — 544 yacoB: B 10 kmacce — 272 yaca (8 4dacoB B
HEJIEII0), BO 11 KJIacce — 272 qaca (8 4acoB B
HEEIO)

CocraBurens: I[Ipommua Eixena AHaToabpeBHA, VIUTEID
DO (moaHOCTHIO), JOIKHOCTE

IIporpamma COCTaBJIEHA B COOTBETCTBUU c denepabHBIM
FOCYJapCTBEHHELIM 00pa30BaTeIbHBIM CTAHIAPTOM CpeAHEro oo0mero oopa3oBaHus
(PI'OC COQ), DenepanpHOl pabouel mporpaMMoN IO yuyeOHOMY IpEAMETY
«MaremaTtukay (yrnyOieHHbIN VPOBEHD)
COO




2025

IINTAHUPYEMBIE PE3VJIbTATDBI OCBOEHUIA YYEBHOI'O
I[TPEMETA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCThH TPAKIAHCKON MO3UIIMK 00YyYaIOIErocs Kak aKTUBHOTO
U OTBETCTBEHHOIO UYJIEHA POCCHMCKOTO  00IlecTBa, MpEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIEeAYp TPaKIAHCKOro o0OIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPa)KJaHCKOW UJIEHTUYHOCTH, YBAXKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTHX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapoia, C(hOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEJbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTHYeCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs JCTETHKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, PACcCyKICHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznuecKkoro BOCIUTAHMS:

chOPMUPOBAHHOCTh yMEHUSI TPUMEHSITh MaTeMaTHYeCKUe 3HaHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370POBOE MHTAaHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, PEryisipHas (U3NYecKash aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIdy, OCO3HAaHWE IICHHOCTH TPYIOJIOOUS, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JMESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIH BBIOOD



Oynymeli mnpodeccnrn W pearru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
Y4aCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4y MaTEMaTUYECKON HAPaBICHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHUSA

c(hOPMHUPOBAHHOCTh JKOJOTHYECKOW KYJBbTYPhl, TIOHUMAHHE BIUSHUSA
COIMAIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHYeCKUX 3HAHMM JUIs pelieHus 3agady B 00JacTu
OKpYy>Xarole cpefpl, IJIaHUPOBAaHUE IIOCTYNKOB M OIEHKH HX BO3MOKHBIX
MTOCJICJICTBHUM VISl OKPYKAIOIMIEH CPEJIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKd M OOIIECTBEHHOM  MpaKTUKH, [OHUMaHUE
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS IMBUJIW3AINMH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKONW KyJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYI0 W HCCIEIOBATEIbCKYIO JIESITEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATh M XapaKTEPH30BaTh CYIIECCTBEHHBIC MPU3HAKKM MAaTEMAaTHUYCCKHX
OOBEKTOB, TIOHSTHH, OTHOIICHWH MEXKAy TOHATHIMH, (HOPMYIMPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIPUHUMATh,  (opMymupoBaTh W  MpeoOpa3oBBIBATh  CYKIICHUS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIC;

BBIBIIATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
npoTuBOpedrsi B (paKTax, MaHHBIX, HAOMIOMCHUAX W YTBEPXKICHUSX, MpeaiaraTh
KPUTEPHUH JIJIs BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

JeNaTh BBIBOJBI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CaMOCTOSITEIIbHO JI0KA3aTeNIbCTBA MaTEMaTHYECKUX
yTBEp)KJICHUM (TMpsMbIe W OT TPOTHBHOIO), BBICTPAWBATH AapTyMEHTAITHUIO,
MIPUBOUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIC CYKICHUS U
BBIBOJIBL;

BBIOMpaTh CHOCOO pelieHus y4uyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

HCIIOJIB30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHWA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
YCTaHABIIMBAaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMNOTE3Y, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIIJIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIEI0BAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO (pOPMYJIMPOBaTh OOOOIEHUSI U BBIBOJBI IO PE3yJbTaTam
OpOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLICHMBAThb  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3MPOBATh BO3MOYKHOE pAa3BUTHE IMIpollecca, a TAaKXKE BbIABUIAThH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH €(PUIMTHI HHPOpPMALIMY, JAaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh HHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AHAJIM3UPOBATD,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUPOBaTh MH(OPMAIUIO, MPEACTaBIATh €€ B pa3iuyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uHbopMauu 1o CaMOCTOATEJIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHMBEpPCAJbHbIE y4eOHbIe AeHCTBHS

Oo0wmenne:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYX ACHUS B COOTBETCTBUU C YCIOBUSMU
U LEeJIIMHU OOILIEHUS, SICHO, TOYHO, TPAaMOTHO BbIpa)kaThb CBOI TOYKY 3pPEHHS B
YCTHBIX W INHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/lauH,
KOMMEHTHUPOBATh MOJIyYEHHBIN PE3YIbTAT;

B X0/l 00CY>KJI€HUs 3a7aBaTh BOIIPOCHI MO CYILECTBY OOCYKIAeMOU TEMBbl,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh HJIEW, HAIICJICHHBIE Ha TIOHMCK
pELIEHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXKIECHUSAMH JPYTMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
(bopMyIUpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IPEICTaBIIATh PE3YyJIbTAThl PEIICHUS 3a/1a4, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA

Camoopranusanus:



COCTaBJISITH TUIAH, AJITOPUTM PEIICHUS 33/1a4H, BEIOMPATh CIIOCO0 PelieHus ¢
YYETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJeTh HABBIKAMHM  TO3HABAaTENbHOM  pediekcur KaKk  OCO3HAHUs
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

NPEABUIETD TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PELICHUU 334,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEJILCTB, JIAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yjbTaTa IEIU W YCJIOBUSAM, OOBSICHSITH
MPUYUHBI IOCTUKEHUS WIIM HETOCTUKEHUS PE3YJIbTATOB JEATEIIbBHOCTH, HAXOAUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIBHOCTD:

MMOHMMATh U UCIOJL30BaTh MPEUMYIIECTBA KOMAHIHOW U UHAUBUYATbHON
paboThl MpU pelIeHUd Y4YeOHBIX 3a7ay, MPUHUMATH I1€JIb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBapWBAThCS, OOCYX IaTh TMPOIECC W Ppe3ysbTaT padoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNIOBHIX (hopMax paboThl (00CYkAeHUS, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W HWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
KaueCTBO CBOET0 BKJAJa B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NPEAMETHBIE PE3YJIBTATHI

K xonmy obOyuenuss B 10 kjacce oOydarouuiics MOJYYHUT CIETYIOIINE
MPEIMETHBIE PE3yJIbTAThl TIO OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «MaremaTuka»:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJHO OINEpPUPOBATH MOHSATUSIMU: PALMOHAIIBHOE YMCIJIO, OSCKOHEUHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIHOHATBFHOE YHCIO0, MHOXKECTBa
pallMOHANIBHBIX U ICMCTBUTENIBHBIX YUCEN, MOIYJIb AEHCTBUTEIHHOTO YUCIIA;

NPUMEHSITh APOOM W TPOILEHTHI JJis pEelIeHUs MPUKIAAHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BBIYMCIICHUS, TIPAaBUJIa OKPYTICHUS, IPUKUIIKY
U OIIEHKY pPEe3yJIbTaTa BbIUUCIICHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: CTEMEHb C IIEJIBIM TIOKa3aTelieM,
UCII0JIb30BaTh MOAXOAANIYI0 (DOPMY 3aIlMCH IEUCTBUTENIbHBIX YUCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;



CcBOOOJHO OMEpPUPOBATH MOHITHEM: apU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIICHH;

cBOOO/IHO ONIEPUPOBATH MOHATHUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTeNeM;

CBOOOJIHO OIEpUPOBaTh MOHATHUSMHU: JorapudM Yucia, ACCATUYHBIE U
HaTypalibHbIE JIOTapU(MBIL;

CBOOOHO OIEpPHUPOBATh MOHSATUSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
YUCIJIOBOTO apTyMEHTAa;

ONEPUPOBATh MOHATUAMU: APKCUHYC, APKKOCHUHYC U apPKTAHT€HC YMCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUSMU: TOXKAECTBO, YPABHEHHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pa3jMyYHble METOAbl PEIICHUS pPalMOHAIBHBIX U JPOOHO-
pallMOHAIBHBIX yPAaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB I PELICHUs
HEPABEHCTB;

CBOOOJHO OINEpUPOBATh MOHATHSMHU: MHOTOYIEH OT OJHOM NEpPEeMEHHOW,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIEHMEe MHOTOYJIEHAa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJHO OMNEPUPOBATH MOHSATUSAMU: CUCTEMA JMHEHHBIX YpPaBHEHHI,
MAaTpUla, ONPENAECIUTENIb MAaTpULbl 2 X 2 W €ro TreOMETPUYECKUU CMBICH,
WCIIOJIB30BaTh CBOMCTBA ONpenenuTess 2 X 2 g BBIYUCIEHUS €r0 3HAYCHHS,
IPUMEHATh ONPEIAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypPAaBHEHUM,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
WCCIIEN0BATh IIOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JCHCTBUH C KOPHSIMH JJisi TpeoOpa3oBaHUs
BBIPAKCHUM,

BBIMIOJIHSATH MPE0OPA30BAHMS YUCIOBBIX BBIPAXKEHUH, COAEPKALIUX CTETICHH
C pallMOHAIBHBIM NIOKA3aTEIEM;

UCII0JIb30BaTh CBOICTBa jgorapu(pmMoB TUISt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh MOHATHSIMH: HUPPALMOHAIBHBIC, MOKA3aTelbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WIIA OCYIIECTBIISAA MPOBEPKY KOPHEM;

IIPUMEHSITh OCHOBHbBIE TPUTOHOMETPHUYECKHUE bopMyibI TUIS
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOZIHO OMNEpUpPOBAaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (OPMYJbI  JIJIi  pPELIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;



MOJIETTUPOBATh pealbHbIE CHTyallMd Ha S3bIKE anreOpbl, COCTaBIATH
BBIDOKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/ayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUUMA U Tpapuku:

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: (PYHKIHMSI, CIOCOOBI 3aJaHus (PYHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKuuH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTAapHbIE MTPeoOpa3oBanus rpaduKoB PyHKIINIA;

CBOOOZIHO ONEpPUPOBATH MOHATHUAMU: 00JACTh OINpPENEICHUS U MHOKECTBO
3HaYEHUM QPYHKUNHU, HYJIH QYHKIHMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO ONEpUPOBATh NOHATHUAMU: UETHbIE M HEYETHbIE (YHKLUHU,
NEePUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH ()YHKLIHH, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIUH Ha
IIPOMEKYTKE;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: CTENEHHAs (QYHKLUS C HATYPAJIbHBIM U
LEeIbIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaguk KOpHs N-Ooi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHbIM MOKa3aTeJIeM;

ONEepUPOBATh MOHATUSIMM: JIMHEHHAs, KBaJpaTHYHAs U JIpOOHO-IMHEWHas
(GyHKIUM, BBIIOJIHATE 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO OIEPUPOBATH MOHATHUAMM: MOKa3aTejabHas W Jorapupmuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CBOOOZHO ONEpUPOBATH MOHATUSMU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (QYHKIMI YUCIOBOTO apryMEHTa;

WCTONB30BaTh Tpaduku GYHKIUN IS UCCIEJAOBaHUS TMPOIECCOB U
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrUX y4EOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOpMyIaMH 3aBUCUMOCTH MEX]y BEIMUMHAMU;

Hayana mareMaTH4ecKOro aHajiu3a:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: apuPMETUUYECKass U TeOMETpUYECcKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHbIA U
HKCIIOHEHIUATBLHBIN pOCT, (GOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEICTABIICHUE
O KOHCTAHTE;

WCIIOJIB30BaTh MPOTPECCUU Il PELICHUS peajbHBIX 3a7a4 NPHUKIaJIHOIO

XapakTepa;
CBOOOJTHO ~ ONEPHPOBATH TOHATHSAMH: TOCICIOBATECIBHOCTh, CIIOCOOBI
3aJlaHus MIOCJIEI0BATEIbHOCTEH, MOHOTOHHBIC u OTrpaHHYCHHBIC

MOCJIEIOBATEILHOCTH, TIOHUMATh OCHOBBI 3apOXKIACHUS MAaTEMAaTHYECKOTO aHAIN3a
KaK aHain3a OECKOHEYHO MaJIbIX;

CBOOOJHO OIEpPUPOBATh TOHATHUSAMU: HENPEPBIBHBIE (YHKIUH, TOYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpaduka GyHKIUH;



CBOOOJTHO OMEpUPOBATh TMOHSATHEM: (PYHKIHS, HETPEpHhIBHAS Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3a71aY;

CBOOOJHO OTMEpUPOBATh TMOHATUSMHU: TIEpBas W BTOpas MPOU3BOIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIYHCIIATH MPOU3BOJHBIE CYMMBI, MPOU3BEICHUSI, YACTHOTO M KOMIIO3UIIUU
IBYX (PYHKITUH, 3HATh TPOU3BOAHBIC AIEMEHTAPHBIX (QYHKITUN;

MCIIOJIh30BaTh TE€OMETPUUCCKUNA W (HU3UYECCKUN CMBICI TPOU3BOAHOU IS
penieHus 3aaay.

MHoxecTBa M JIOTUKA:

CBOOOJHO  OMEpUpOBaTh MOHATUSIMU: MHOXKECTBO, ONEpalud  Haj
MHOECTBaMHU;

WCIIOJB30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar JJisg  ONHUCAHUs
peaybHBIX MPOILIECCOB W SIBJICHUM, MPU PEHICHUH 3ajad4 U3 APYruX y4eOHBIX
MPEAMETOB;

CBOOOJHO OIEpPUPOBATH MOHATHSAMU: ONPEIEICHUE, TEOpEMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.

I'eomerpusn:

CBOOOJTHO OMNEPUPOBATH OCHOBHBIMH TMOHSTUSIMU CTEPEOMETPUU TpHU
pelIeHry 3a1a4 ¥ MPOBEJICHUN MAaTEeMaTUYECKUX PACCyKICHUM;

MPUMEHSATh AKCUOMBI CTEPEOMETPUM U CICACTBUS M3 HUX MPU PEHICHUU
r€OMETPUYECKUX 3a/1a4;

KJaccu(UIIMPOBATh B3aWMHOE PACIOJIOKEHUE TMPSIMBIX B IMPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MNPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

CBOOOJHO  OMEpUPOBATh TMOHSATUAMH, CBSI3aHHBIMH C  yIJlaMH B
MPOCTPAHCTBE: MEXTY MPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U TIIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATUIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

CBOOOJHO pacIliO3HAaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIpU3Ma,
nupamua, NpsMOYToJIbHBINA Napaienenunen, Kyo);

KIacCU(UIUPOBATh ~ MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHUS IS
KJ1accuuKaIuu;

CBOOOJHO  OMEpUPOBATh  MOHSATUSMU, CBSI3aHHBIMH C  CEUCHUEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

BBITIOJTHSATH MapaJijIebHOE, [ICHTPAIBHOE U OPTOTOHAJIBHOE MPOEKTUPOBAHUE
¢buryp Ha IIOCKOCTb, BBIMOJIHATH U300pakeHHs GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB Pa3IWYHBIMH METOJAaMH, BBITIOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y;

BBIYMCIIATH UIONIAM MOBEPXHOCTE MHOTOTPAHHUKOB (MpU3Ma, TUpamMuaa),
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;



cBOOOZHO ONEPUPOBATH MOHATHUAMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTD,
OCb U IJTIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CHMMETPUHU (PUTYPBI;

CBOOOJHO OIEpPUPOBaTh TMOHSATHUSIMHU, COOTBETCTBYIOUIMMH BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

pemiaTh 3aJayd  Ha JI0KA3aTEIbCTBO MAaTEMAaTHYECKUX OTHOLICHHH W
HaXOXKJEHUE TEOMETPUYECKHX BEJIHMYMH, INPUMEHSAS HW3BECTHBIE METOIbI IPHU
pELIEHNH MaTEMAaTUYECKUX 3a/1a4 MTOBBIIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

OPUMEHSATh NPOCTEUIINE MPOTPAMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4;

U3BJIEKaTh, MPEOOPA30BbIBATh W HUHTEPIPETUPOBATH HHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO HAa YepTexkax U
pHUCYHKaX;

OPUMEHSTh  TOJYYEHHbIE 3HAaHUA Ha TPaKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh PEAIbHbIE CUTYallUU, IPUMEHSITh U3YyYEHHBIE MTOHATHUS B MPOLIECCEe
MOMCKA PEIICHUS MaTeMaTHYECKH C(POpMYJIMPOBAHHON MPOOIEMBI, MOAECIUPOBATH
peanbHble CUTYallud Ha SI3bIKE T€OMETPHUU, UCCIENA0BATh TOCTPOEHHBIE MOJIEIHN C
WCITI0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATUHI U TEOpeM, amnmnapara ajareopbl, penaTh
MPAKTUYECKUE 3a7a4H, CBS3aHHBIE C HAXOK/ICHHEM T€OMETPUUECKUX BEIINYUH;

MMETh TMPEJCTaBIECHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHM Kak
COCTAaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

BeposSIiTHOCTB M CTATHCTHKA:

CBOOOJTHO OMEpPUPOBATh MOHATHUSAMU: Tpad, Tockuit rpad, cBs3HBINA Tpad,
nyTb B rpade, 1enb, LUK, JE€PEBO, CTENEHb BEPIIHUHBI, JEPEBO CIIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: CIY4YaWHBIM SKCHEPUMEHT (OIBIT),
clly4ailHOe COOBITHE, PJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTApHBIN UCXO/)
CIIy4ailHOTO  OMbITa, HAXOJWUTh BEPOSITHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUAMU;

HaxoJUTh U (OPMYJIMPOBATH COOBITHS: TIEpEeCceUCHUE, 00bEIMHEHUE TAHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY, HCIOJIb30BaTh JAHATPAMMBI
Dlinepa, KOOPIMHATHYIO TIPSIMYIO JJIsl PEIIeHUs 3ajiay, MOIb30BaThes (HopMyIIoit
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHbIX COOBITHIA;

OMepupoBaTh  TMOHATHUSIMH:  YCJIOBHAash  BEPOSATHOCTb,  YMHOXXECHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYyYallHOTO HKCIIEPUMEHTA,
HAXOJIUTh BEPOSATHOCTH COOBITHI C TIOMOIIBIO TpaBWjia YMHOXXCHHS, JepeBa
CIIy4alflHOTO OIIbITa, MCIIONb30BaTh (POPMYIy TOJHOW BEPOSITHOCTH, (OpPMYITy
baifeca pu pemennn 3a1ad, onpeesaTh HE3aBUCUMOCTh COOBITHI TI0 (hOpMyJie U
10 OpraHU3aluy CIy4YailHOTO AKCIEPUMEHTA;



NPUMEHATh HM3yYeHHbIE KOMOWHATOpHBIE (OPMYINbI i MEepEeUUCICHUS
AJIEMEHTOB MHOXECTB, 3JEMEHTapPHBIX COOBITHI CIy4alHOTO OIIbITa, PEUICHUS
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOZIHO ONEpUpOBaTh MOHATUAMM: OWHAPHBIA  CIlydallHBIM  OIBIT
(ucmipITaHKE), yCIeX M HeyJada, HE3aBUCHUMBIE WCIBITaHUS, CEpUsl UCIBITAaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITHH: B CEpPUHM HCIBITAHUW 1O IEPBOrO ycnexa, B
CEepHUM HCIIBITAHUN bepHyJIM, B ONBITE, CBSI3aHHOM CO CIy4alHbIM BBIOOPOM M3
KOHEYHOU COBOKYITHOCTH;

CBOOO/IHO ONEpUPOBATh MOHATUSMM: CllydailHasi BEJIMYMHA, pPaclpeesieHUe
BEpPOATHOCTEW, JauarpaMMa paclpeleieHus, OWHapHas ciyyailHas BeEJIUYMHA,
reOMETpUYECKOe, ONHOMUAIILHOE PaCIIPECIICHHE;

ONEPUPOBATh MOHATUSMH: COBMECTHOE PACIHPEACIICHUE NBYX CIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAaCHpEeesIeHUsl JBYX CIydalHBIX
BEJIMYMH JUI BBIACIICHUSA PACHPEACIICHUS KaXIOM BEIUYUHBI, OIPEICICHUs
HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJHO ONEPHUPOBATH MOHATHEM MAaTEMAaTUYECKOIO OKUJAHUS CIy4alHOU
BEJIMYMHBI (pacnpesiesieHus), IPUMEHITh CBOMCTBA MAaTEMATUYECKOIO OXUIAAHUS
IpU PELIEHUH 3a/1ay, BBIYUCIATh MATEMAaTUUYECKOE OKUIaHHE OMHOMHUAIBHOIO U
rE€OMETPUYECKOTO  pacIpesesieHuil;  CBOOOJHO  ONEpUpOBaTh  MOHATHSIMHU:
JIUCIIEPCHsI, CTAHAAPTHOE OTKIOHEHWE CIyYalHOW BEJIWYMHBI, MPUMEHATH
CBOMCTBa AUCHEPCUM CIy4YallHOM BENWYMHBI (pacrupeneneHus) Npu PEHICHUH
3a/1a4, BBIYMCIIATH JUCIIEPCUI0 U CTAHIAPTHOE OTKJIOHEHUE I€OMETPUYECKOro U
OMHOMUAJIBHOTO pacIpeieeHU.

K xonmy ob0yuenuss B 11 kJjacce oOydarouuiics MOJYYHUT CIEIYIOIINE
IPEIMETHBIE PE3YJbTAThl O OTACIbHBIM T€MaM paboyell ImporpaMmbl y4eOHOTO
Kypca «MaremaTuka»:

Yucia 1 BbIYUCICHHUSA:

CBOOOZHO ONEpUpOBaTh MOHATHSAMH: HATypalbHOE M ILEJI0€ YHUCIIO,
MHOKECTBA HATypaJbHbIX M LEJIBIX YUCEN, UCIIOJIb30BaTh NMPU3HAKU JEIUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4ncen s pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOZIHO OINEpPUPOBaTH TMOHATHEM OCTAaTKa [0 MOJIYJIIO, 3alUCHIBATh
HaTypaJbHbIE YHUCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUNUCIICHHUS;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCIO W MHOKECTBO
KOMILJIEKCHBIX YHMCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YMciia B anredpanyeckoil u
TPUTOHOMETPUUECKOI (hopMe, BBIMIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZIHO ONEPUPOBATh MOHATHUSAMU: UpPpALMOHAJIbHBIC, [10KA3aTEIbHbIE U
jgorapu(pMUUECKUE HEpPAaBEHCTBA, HAXOAUTb UX PEUIEHUS C  I[IOMOIIBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;



OCYIIECTBIISITh OTOOp KOpPHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OINEpPUPOBATH MOHITHEM TPUTOHOMETPHUECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOxoaumble  (HOPMYJBI  JIJIi  pPEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

cBOOO/IHO OTEPUPOBATH MOHITUSMH: CUCTEMA U COBOKYITHOCTh YPaBHEHHH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOJUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH pallMOHAJIBHBIX, NPPALMOHATIBHBIX, MOKA3aTENbHBIX U
JorapuMUYECKUX YpaBHEHUIN U HEPABEHCTB;

pemarb palOHAaJIbHbIE, UppALMOHAJIbHBIE, NOKa3aTEeJbHBIE,
gorapuMUYECKHe W TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHAThH rpapuuecKkre METO/Ibl ISl PELICHUs] YPaBHEHUI 1 HEPABEHCTB, a
TaK)Ke 3a/1a4 C IapaMETPaAMH;

MOJEJIUPOBATh pPEAJbHbIE CUTYallMM Ha SA3bIKE€ aireOpbl, COCTABIATH
BBIDOKEHHUSI, YPABHEHUS, HEPABEHCTBA M HUX CHCTEMBbl IO YCJOBHUIO 3a/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIPETUPOBATH NIOJyYECHHBIN PE3YJIbTAT.

DOyHKUUM U Tpapuku:

CTPOUTh TpauKW KOMIO3ZULMUHM (PYHKIHMI C TMOMOIIBI 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU ABYX (DYHKIIMIA;

CTPOUTH TeOMEeTpudeckue oOpa3bl YypaBHEHMM M  HEpPaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOZHO ONEpUPOBaTh MOHATUSAMHU: TpadUKU TPUTOHOMETPUUECKHUX
dynxumi;

NPUMEHATh (QYHKUMHM [JIs MOJETUPOBAHMS M HCCIEAOBAaHUS pPEATbHBIX
IIPOLIECCOB.

Hayana mareMaTH4ecKOro aHajiu3a:

UCIIOJIb30BaTh  NPOU3BOAHYIO Uil HMCCleNoBaHuA  (DYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

HaXOJUTh HauOOJIbIIIEE M HAMMEHbIIEE 3HaUeHUs1 (PYHKIIMU HEMPEPHIBHOM Ha
OTpE3KE;

WCIIOJIB30BaTh NPOW3BOJHYIO JUISl HAXOXKICHHS HAWIIY4ILIEro pPEIICHHs B
NPUKIAAHBIX, B TOM YHCIE COLMAIbHO-DPKOHOMMYECKHMX, 3ajadax, s
OTNpEJENICHUs] CKOPOCTH W YCKOPEHHs Npolecca, 3aJaHHOro (Gopmyliod wiu
rpadukom;

CBOOOZIHO ONEpUPOBATh TMOHATUSIMU: [E€PBOOOpa3Hasi, OIpeneaEHHbIN
UHTETpaJl, HAaXOJWUTh MEePBOOOpa3HbIC AIIEMEHTApHbIX (YHKUMH UM BBIYHUCIATH
uHTterpai no gpopmyie Herotona-JIeitbHuna;

HAXOJUTh TJIOMAAM IIOCKUX (GUTYP U OOBEMBI TEJl C TOMOUIBI0 UHTETPAIa;



UMETh MpPEICTaBICHUE O MAaTeMAaTUYECKOM MOJEIHPOBAHUM Ha IMpPUMEPE
coctaBieHus nudpepeHnaIbHbIX ypaBHEHUH;

pelaTh NpUKIagHbIe 337aud, B TOM YHUCIE COLMAIbHO-3KOHOMHYECKOTO U
bu3MUecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHUECKOTO aHAJN3a.

I'eomeTpus:

CBOOOZIHO ONEpUPOBATh TOHATUSMHU, CBSI3aHHBIMU C LUJIMHIPUYECKOH,
KOHUYECKOU U CPepUIECKON MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYYCHHUS,

OMepUpOBaTh MOHATUSIMHU, CBI3aHHBIMHU C TEJIAMHU BPAILEHUS: LUIUHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBarh Tela BpauieHus (HUIMHAP, KOHYC, cdepa U 1map) U oObACHSIThH
CIIOCOOBI MOTYUYEHUS TEN BPALLECHUS;

KJIacCU(UIIUPOBATH B3AUMHOE PACIOIOKEHNE CHEPHI U IMITIOCKOCTH;

BBIUMCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHMKOB M TE€J BpallleHus,
00BEMBI M IUIOUIAJM TIOBEPXHOCTEH MHOTOIPDAaHHUKOB M TeJl BpallleHus,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (HopmyT;

cBOOOMHO OMEpUPOBATh TOHATHUSMHU, CBSI3AHHBIMA C KOMOWHALIMSAMHU Tl
BpAIllEHUsI 1 MHOTOTPaHHUKOB: MHOTOTPAaHHHK, BOIUCAHHBIN B chepy U ONMHCAHHBIN
oKkoJI0 cepsl, chepa, BucaHHasi B MHOTOIPaHHUK WJIM TEJIO BPAIllCHUS;

BBIUMCIISITH COOTHOILIEHUSI MEXIY IUIOUIAIIMU MOBEPXHOCTEH U 00BEMaMU
IMOT0O0OHBIX TEN;

n300pakarb M3ydaemble (QUIYypbl, BBIIOJHITH (BBIHOCHBIE) IUIOCKHE
YepTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEpPXY, COOKYy, CHHU3Y,
CTPOUTH CEYEHHMsI TEJI BPALCHMUS;

U3BJIEKaTh, HMHTEPOPETUPOBATh U MpeoOpa3oBbIBaTh HHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekKax U
pPHUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPALMU HaJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

pemaTh TeOMETPUIECKUE 3a/1a4l Ha BBIYMCICHUE YTJIOB MEXKIY MPSIMBIMU H
TUTOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUN OT TOYKM O IUIOCKOCTH, B IEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUU;

CBOOOZHO OMNEpPUPOBATh TOHATUSMHU, CBS3aHHBIMH C JBHKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBIMIOJHATh M300paKCHUST MHOTOTPAHHMKOB U TN BpaIlleHUs MpH
napajuIeIbHOM MepeHoce, IEHTPAIbHOW CHMMETPHH, 36pKaIbHOM CUMMETPHUH, IPU
MTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBanHusl mo100us;

CTPOUTH CEYEHHUS MHOTOTPAHHHUKOB M TEJ BpPAILEHUS: CEUEHUS LUIMHIpa
(mapaymienbHO M TNEPHEHAMKYJSPHO OCH), CEYeHUsi KOHyca (mapasielibHble
OCHOBAHMIO M MPOXOJSIIUE YepPEe3 BEPIIUHY ), CEUEHUS Iapa;



HCIIOJIb30BaTh METO/Abl IOCTPOEHUS CEYEHWI: METOJ CJEA0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;

JIOKa3bIBATh FT€OMETPUYECKHE YTBEPKICHHUS;

OPUMEHATh TeOMeTpUueckue (HaKThl JJIs PELICHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOIAraroIuX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJ]aHbl B IBHOUM M HEABHOM (opMme;

pemiaTh 3aJaud  Ha JI0KA3aTEIbCTBO MAaTEMAaTHYECKUX OTHOLICHHH H
HAXO0XKJECHUE T€OMETPUUECKUX BEJIMUNH;

OPUMEHATh IMPOTPAMMHBIE CPEIACTBA M JJIEKTPOHHO-KOMMYHHUKALIHOHHBIE
CUCTEMBI IIPH PEIICHUH CTEPEOMETPUYECKUX 3a/1a4;

MIPUMEHSATH MOJIyYEHHbIE 3HAHMS HA MPAKTUKE: CPAaBHUBATh, AHAIM3UPOBATH
U OLICHHBATh PEAJIbHBIE CUTYallUH, MPUMEHSATHh W3YUYEHHBIE IOHATHS, TEOPEMBI,
CBOMCTBa B IMpollecC€ MOUCKA PELIEHUS MaTeMaTH4eCKH Cc(HOpMYyIUPOBAHHON
npoOJieMbl, MOJEIUPOBATh pealbHbIE CHUTyalldd Ha S3bIKE T'€OMETpUH,
UCCJIEI0BATh TOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM T€OMETPUUECKUX MOHATUI
U TEOpeM, ammapara ajireOpbl, pemarb MNPAKTHUYECKUE 3aJaud, CBS3aHHBIE C
HAXO0XKJIEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh NPEJCTaBICHHUS OO0 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

BepossiTHOCTH M CTATHCTHKA !

BBIYMCIISITh BEIOOPOYHBIE XapaKTEPUCTUKHU 10 JAHHOW BBIOOPKE U OLIEHUBATH
XapaKTePUCTHUKU TEHEPAJbHOM COBOKYNHOCTH JIaHHBIX 110  BBIOOPOYHBIM
XapaKTEPUCTHKAM;

OLICHMBATh  BEPOSITHOCTH  COOBITUM W TPOBEPSITh  MPOCTEUIINE
CTaTUCTUYECKUE TUIOTE3bI, OJIb3YSICh H3yUEHHBIMU paclpeleIeHUsIMU;

NPUBOAWTH  TMPUMEPHl  3a4ad, MPUBOJALIMX K  MOKa3aTeIbHOMY
pacnpeneneHuto, 3a/1a4, IPUBOIAIIUX K HOPMAJIBHOMY PacIpeiesICHUIO;

ONEpUPOBATH HOHATUSAMU: GyHKIMSA IJIOTHOCTH BEPOSITHOCTU
MOKA3aTeJIbHOTO pacipeaesieHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacnpenenenus, GyHKIMS MIOTHOCTH U CBOMCTBA HOPMAJIBHOTO pacipeiesieHus;

onpenensTh  KOAPGUUHUEHT  JTUHEHHON  KOppensiuuu, BbIOOPOYHBIM
K02 (PHUIMEHT KOPPEIISIIHH.

COJIEPKXKAHUE OBYUEHUS

10 KJIACC

Yuciaa ¥ BbIYHCIEHUS

Parmonanpabie ynciaa. OOBIKHOBEHHBIE M JCCATHYHBIC IPOOH, TPOIICHTHI,
OeckoHeuHble mepuoanueckue npodu. I[lpuMeneHue npoOel W MPOLIEHTOB IS
pellIeHUs MPUKIIAIHBIX 337124 U3 PA3JIMUHbIX OTpaciel 3HAHUM U PEaTbHOU )KU3HMU.

JlelictBuTenbHble yucia. PanuoHanbHblE W UPPALMOHAIBHBIE YHUCTA.
Apudmernueckre  omepanuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  MOJyJb



JEHCTBUTENHLHOTO YKcia U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHNUS, TTPaBHIIa
OKpPYTJICHHSI, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ wnenbiM nokazareneM. buHoMm HerooTona. Hcnonbs3oBaHue
HOJXOJAIIEeH (OPMBI 3aIIMCH IEHCTBUTENBHBIX YNUCEN ISl PELLICHUS TPAKTUUYECKUX
3aJ1a4 ¥ NPEACTaBICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHANBHBIM IIOKa3aTeaeM M €€ CBOWCTBAa, CTENEHb C
JEHUCTBUTEIILHBIM I0KA3aTEIIEM.

Jlorapugm uucna. CpoiictBa sorapudpma. JlecaTnyHble U HaTypaibHbIE
JoTapu(pMBbI.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHI'€HC YHMCIOBOIO aprymMeHTa. ApPKCHHYC,
aApPKKOCHMHYC M ApKTaHI€HC YUCJIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa M TOXIECTBEHHbIE MNpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIE ypaBHEHUsI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LIENIBIX U IPOOHO-PAllMOHANIBHBIX YPABHEHUN U
HEpaBEHCTB. MHOIOWIEHbl OT OJHOW NEpeMEHHOW. JleneHue MHOrouieHa Ha
MHOTOWIEH ¢ ocrarkoM. Teopema be3y. MHorowieHsl ¢  UenbIMU
koapumentamu. Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppauroHanpHble YPaBHEHUS. OcHOBHBIE METO/IbI peieHus
UPPALMOHAIBHBIX YPAaBHEHUIA.

IToka3zaTenbHble ypaBHEHUS. OCHOBHBIE METOJBI PELICHUS MOKA3aTEJIbHBIX

YpPaBHEHUM.
[IpeoOpazoBaHue BbIpaXEHUI, COAEPKALIUX JIOTapu(MBbI.
Jlorapudmuyeckue  ypaBHEHHS. OCHOBHBIE ~ METOJIBI  pELICHUS
Jorapu(pMUUECKUX YpaBHEHHI.
OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKCHUH. PellieHue TpUroHoMeTpUYECKUX YpaBHEHU M.

Pemenne cucrem JMHEHHBIX ypaBHEHHWW. Marpuua CUCTEMBl JIMHEHHBIX
ypaBHeHMIl. OnpenenuTenb MATpUIlbl 2X2, €ro TeOMETPUYECKUI CMBICT U
CBOWCTBA, BBIUHUCIIEHUE €T0 3HAYCHUS, TPUMEHEHHUE OIPEACIIUTENS ISl PEeUICHUS
CHUCTEMbl JIMHEMHBIX YypaBHEHWM. PelleHne MNPUKIAAHBIX 331a4 C ITOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHWHU. lcciieqoBaHue TIOCTPOEHHOM MOJAENU C
ITIOMOLIBIO MATPHUI] U ONPEIEIIUTEIIEH.

[TocTpoeHne mMaremMaTHYECKUX MOJEIEH PEalbHOM CUTYyalHMH C MOMOIIBIO
YPAaBHEHUW W HEPABEHCTB. lIpMMEHEHHE ypaBHEHHMI U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JiacTell HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKHU



Oyukums, cnocodbl 3amanus ¢GyHKIuH. B3aumHo oOpatHbie (yHKUIUU.
Komnosumuss ¢ynkumii. 'padux  ¢QyHkmum. DaemMeHTapHbIe NpeoOpazoBaHUs
rpadukoB QyHKIIHIA.

OO6uacTh onpeneneHuss 1 MHOKECTBO 3HaueHUW pyHkumu. Hymu ¢yHkuumu.
[TpomexyTku 3HaKOmocTossHCTBa. YETHBIE M HeU€éTHBIC QyHKIMU. [lepruoanueckue
¢bysakun. IIpomexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHHUMYMBI
¢bynxun. Hanbomnpiiee 1 HauMeHbllee 3Ha4eHUs (PYHKIIUN HA TIPOMEKYTKE.

JIuneliHas, KBajpaTU4Has W APOOHO-NMHENHas (PyHKUMU. DIEeMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHas QyHKIUS C HATYpaJIbHBIM U LIETBIM IT0Ka3areneM. E€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduK KOpHS N-OW CTENEeHH Kak (YyHKUUH OOpaTHOU
CTEIICHH C HATYPaJIbHBIM ITOKA3ATEIIEM.

[TokazarenbHast U Jorapugmuueckas (GyHKIUU, UX CBOICTBa U TpadUKu.
Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 pelIeHHs] ypaBHEHUH.

Tpuronomerpryeckass OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
(yHKUHNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PEAJbHBIX IPOLECCAX W SABJICHUSX.
['paduku peasibHbIX 3aBUCUMOCTEM.

Hayana mareMaTH4eCcKOro aHaIu3a

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHUs IOCJenoBaTeJIbHOCTEH. Merton
MaTeMaTH4YECKON VHIyKIH. MOHOTOHHBIE 151 OTpaHUYECHHBIE
IIOCJIEA0BATENBbHOCTH. VICTOpHS BO3HMKHOBEHMS MAaTEMAaTMYECKOIO aHAIN3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckas U reoMeTpruueckas nporpeccuu. beckoneuno yobiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IeOMETPUUYECKON
porpeccuy. JINHEMHBIN U SKCITIOHEHIMAIBHBIN pocT. Yucio e. PopmyJia CI0KHBIX
pouleHTOB. Mcnosnb30BaHWEe TIPOrpeccHH JUIA  PELICHUSA peajbHbIX  3aaad
IPUKJIAJHOIO XapaKTepa.

HenpepriBubie QyHKIMM ¥ UX CcBOMCTBA. TOYKM pa3pbiBa. ACHUMMOTOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa (yHKUMH HENpPEphIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMS HEPaBEHCTB. [IprMeHEeHne CBOWCTB HEMPEPBIBHBIX
GbyHKIU 1715 petieHus 3aaay.

[lepBas u BTOpas mpousBoaHble QyHKUIMU. Onpenenenre, reoMeTpUuIeCKui
U (U3MYECKUH CMBICI MPOM3BOAHOW. YpaBHEHUE KacaTelbHOM K Trpauky
byHKLIHU.

[IpousBognbie  snemeHTapHbIX  QyHkiui.  [IpousBomHas  cymMBlI,
MPOU3BENICHUS, YaCTHOTO U KOMIO3UIINH (PYHKIIUH.

MHoKecTBa H JIOTMKA

MHOkeCTBO, OllepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. J(MarpaMmel
Oiinepa—Benna. IIpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO — amnmapara s



ONMCAHUs PEaJbHBbIX IPOLECCOB W SBICHUM, NPU PELICHWH 3a4ad U3 JIPYTHX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOTO0 OOBEKTa, CIE/ICTBUE,
JI0Ka3aTeIbCTBO, PABHOCHUJIBHBIC YPAaBHEHHS.

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS  cTepeomMeTpud. Touka, mpsMas, IUJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHOe pacnoyiokeHWe NpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpemuMBaroOmuXcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapalIeIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MPSAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICNIbHOTO MpoeKTHpoBaHUs. W300paxeHue
¢buryp B mapajuiesIbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaymenbHOCTh MIIOCKOCTEN: NapalIeIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYISAPHOCTh NPSMOM U IUNIOCKOCTH: NIEPIIEHANKYJISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MNapAJUICIbHBIE W TEPIEHAMKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIIECHINKYJIAPHOU IIJIOCKOCTH. OpToronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 1O  TUIOCKOCTH,  HOPOEKIUs  (UIyppl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEW: MPU3HAK MEPHNEHIUMKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX NMEePIEHIUKYIIApaXx.

Yrael B IPOCTPAHCTBE: Yrod MEXIY IMPSMOU M IIIOCKOCTBIO, JIBYTPAHHBIN
YIOJI, IMHEWHBIA YTOJI IBYTPAHHOIO yTila. TPEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBoiiCTBa IJIOCKHX YIJIOB MHOrOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYTPaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Bunbl MHOrorpaHHMKoB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi M MOJIHAsS OBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajuleenune];] ¢  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yrombHas mnupamuaa,
npaBWibHas W yceu€HHas nupaMunbl. CBoiicTBa péOep M OOKOBBIX TpaHei
MpaBWIbHOW mnupamuibl. lIpaBuiibHbIE MHOTOIpAHHUKH: IpaBUJIbHAS IpU3Ma U
MpaBUIbHAS TNHUPAMUJA, NPABWIbHAS TPEYrOJbHAS MHUPAMUIA W TPABUIIBHBIN



TeTpa’ap, Kyo0. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOAECKAdIP U UKOCADIP.

Borunicnenue 51€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAaroHanu, YTJIbL
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTH MPSIMOM TMPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW THUPAMUIBI,
T€opeMa O IUIOLIAJAN YCEYEHHOW MUPAMU/IBI.

CummMmeTpus B TIPOCTPAHCTBE. IJIEMEHTBI CHUMMETPHUHM  IPABHIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpUS NPaBUIBbHOU
MUPaAMUIBI.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

[ToHATHS: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE U IPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHaTHEe KOMIUIaHApHBIE BEKTOPHI. [IpH3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O pas3loKEHHMM BEKTOpAa IO TPEM
HEKOMIUIaHApHbIM  BekTopaM. IIpsiMoyroiibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHATaMH BEKTOpa U
KOOpAMHATaMH TOYEK. YTON MEkKIy BekTtopamu. CKalspHOE MpOU3BEICHUE
BEKTOPOB.

I'pad, cBs3ubIi Tpad, myTH B rpade: nukibl u 1enu. CreneHb (BaJeHTHOCTH)
BepinuHbL. ['padsl Ha mockoctu. [lepeBbs.

CnyyaliHple  SKCIEPUMEHTBl  (OMBITBI) W Cly4yallHble  COOBITHSI.
DnemeHTapHbIie COOBITHA (MCX01bI). BeposTHOCTD ciydaiiHOro coObITHA. bin3octh
YacTOThl M BEPOSATHOCTH COOBbITHM. Cily4ailHble OMBITHI C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanun Hag COOBITHSIMM: repeceyeHue, 00beIMHEHHE,
POTUBOIONOXKHBIE CcOObITUS. [Iunarpammbl  Oiinepa. dopmyna  ClIOXKEHUS
BEPOSITHOCTEN.

VYciioBHasg BEPOSTHOCTb. Y MHOXKEHUE BEPOATHOCTEU. J[epeBO CiydailHOTO
akcriepuMenTa. @opmyiia noinHou BeposTHocTH. Dopmyna barieca. HezaBucumele
COOBITHS.

bunapHbII cay4yaliHbIN ONBIT (MCOBITAHKE), yCIIEX U Heynaya. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAaHUN 10 mepBoro ycrnexa. [lepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyrompauk [lackans. ®opmyna OuHOMA
Hprorona.

Cepusi He3aBUCHUMBIX HcHbITaHuM bepuymiu. ChnyuyaliHbli BbIOOp U3
KOHEYHOM COBOKYITHOCTH.



CnydaiiHass  BenuuumHa. PacnpeneneHue  BepostHOcTed.  Jlmarpamma
pacnipeneneHus. Onepanuu Haj Cly4dyalHbIMH BelnunHaMu. bunapHas ciyualinas
BeqnunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHAJILHOE.

CoBMmecTHOE pacnpeiesieHUE JABYX CIy4allHbIX BelnuunH. He3aBucumeble
CIy4YallHble BEIWYMHBL. MaTeMaTH4ecKoe OXHUIAAHUE CIy4alHOW BEJIIMYHUHBI
(pacnpenenenus). Ilpumepsl NPUMEHEHUS  MAaTEMAaTUYECKOTO  OXHUAAHUS
(ctpaxoBaHue, JoTepes). MaTemaTHUeckoe OXXHIaHWE OWHApPHOW CiIy4yalHOM
BEJIMYMHBL. MaTeMaTndyeckoe OKHWJAHHE CYMMbl CIy4YallHbIX  BEJIUYUH.
MaremaTtnyeckoe OXXUJaHUE TEOMETPUUECKOTO 151 OMHOMHAIILHOTO
pacnpeneneHun.

Jluciepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIYyYallHOM  BEIMYHHBI
(pactipeaenenust). Jucniepcusi OMHApHON Cly4yallHON BeMYMHBL. MaTemMaTH4ecKoe
OXXUJAHUE IIPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHbIX
BenuuuH.  Jlucmepcuss W CTaHAApPTHOE  OTKJIOHEHHME  OMHOMHUAILHOTO
pacnpeneneHud. Jlucrnepcuss W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHusl.

11 KUIIACC

Yucaa 1 BBIYUCTCHUSA

Harypanbhubie u nensie yucna. [[puMeHeHre npu3HAKOB JEIUMOCTH LIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJI) m HamMmenbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a7a4 B LIEJIBIX YUCTIaX.

Kowmmnekcuble uncna. AnreOpamdeckas W TpPUTOHOMETpHUEcKask (POPMBI
3alUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHr u3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIsl PEIICHHs (PU3NUECKUX U TEOMETPUUIECKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTh YypaBHEHHWW U HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUA. PABHOCUIILHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKUX  ypaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perienre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TOKa3aTeIbHBIX U JIOTapU(YMHUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PELICHUS] CHUCTEM M COBOKYIMHOCTEH pallMOHAIBHBIX,
UPpAMOHATBHBIX, TOKA3aTEeIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMTAPAMETPAMM.



IIpumeHenne  ypaBHEHWMH, CUCTEM W HEPABEHCTB K  PELICHHIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 pazIu4HbIX o0JacTeld HayKu M peajbHOU
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DOyHKUUM U TpapuKku

I'paduk xommozunmu ¢yHkuuii. ['eomerpudyeckre oOpasbl ypaBHEHUH U
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

Tpuronomerpudeckue QyHKIIMH, UX CBOHCTBA U TPaUKH.

['paduueckue MeToawl pelieHUs YpaBHEHMM W HepaBeHCTB. | 'paduueckue
METOJbI PEIICHHS 3a/1a4 C TapaMeTPaMH.

Ucnons3zoBanne rpadukoB GYHKIMA I8 HCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

[IpumeHeHne NpoOU3BOAHOMN K UCCIEOBaHUIO (DYHKIMNA HA MOHOTOHHOCTb U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMpPEePbIBHON (YHKLIMHU HA OTPE3KE.

[IpuMeHeHre TPOW3BOAHOM Ui HAXOXKIEHUS HAWIY4ylIero pelIeHUs B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO TNepBO0Opa3HbIX. IlepBooOpasHbIe
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

Wnrerpan. I'eomerpuueckui CMBICI VHTErpala. Brruucnenue
omnpenenéHHoro uarerpaia mno ¢popmysie Hetorona-JleiOuuna.

[Ipumenenue uHTErpasia JJIsi HAXOXJIEHUS IUIOMIAJEeH IUIOCKUX (UTyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TPOIECCOB C MOMOLIBI0  auddepeHIaTbHbIX
YPaBHEHUM.

Tesa Bpamenus

[ToHsAiTHA: UWIMHIpPUYECKAs TOBEPXHOCTb, KOHUYECKas MOBEPXHOCTD,
chepuueckas MOBEPXHOCTb, oOOpasyromue noBepxHocTel. Tema BpalueHus:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacnosoxxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpalleHusi Ha TIOoCKocTU. Pa3BépTka numuHapa U koHyca. Cummerpus chepsl U
niapa.

O6bém. OcHoBHBIE cBoOWicTBA 00BEMOB Ten. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM I1apa U 1mapoBOro
CErMEHTA.

KoMOuHanuu Ten BpamieHUss U MHOTOrpaHHMKOB. [Ipu3ma, BmucaHHas B
WIMHApP, ONHCaHHAs oOKojo IwuHapa. llepeceyenne cdepsl U mapa c



miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Inomaas MOBEpXHOCTH IWIMHPA, KOHYCA, IJIomanb chepsl U e€ yacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONIANCH IOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceyeHWid MHOTOTPAHHMKOB U TEJI BpalICHUS: CEUYEHUs
nWIMHApa (MapajulelbHO ¢ MEPHEHAUKYISPHO OCH), CEUEHHUsS KOHyca
(mapasuieNibHblE OCHOBAHMIO M TPOXOSIIME Yepe3 BEpUIMHY), CCUEHHs Iapa,
METObl  TOCTPOCHHMS  CEUECHHMM: METOJ  CIIEI0B, METOJ  BHYTPEHHETO
MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TNIOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopet B mpoctpancTBe. Omnepanuu Haja BeKTopaMH. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXEHHUA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3az7ad4.

JIBH:KEeHUA B IPOCTPAHCTBE

JIBixkeHus: mpocTpancTBa. OTtoOpakeHus. J[BUXKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiesbHbBIA TEpPeHocC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpPHs, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

HepasenctBo UeoniméBa. Teopema UebnimeéBa. Teopema bepuyinu. 3akoH
OonpmMX  uyucen.  BbplOOpouHbIE  MeTOA — uccienoBaHMd.  BeiOOpouHbIe
xapakTepucTuku. OleHUBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JIAHHBIM.
IIpoBepka MpoCTENIIMX THITOTE3 C MTOMOIIBIO U3YYEHHBIX PACIIPEICIICHUMN.

HenpepriBHble ciyyalinble BenuuuHbl. [IpuMmepbl. @yHKIUA IUIOTHOCTH
BEPOSITHOCTUA paclpeielicHusi. PaBHOMEpHOE pacnpeiesieHue W €ro CBOMCTBaA.
3agauu, NPUBOAIINAE K TOKA3aTEIIbHOMY paclpeiesieHUI0. 3aaur, MPUBOISIINE K
HOPMAJIbHOMY pacnpeieiCHUIO. OyHKIUS MJIOTHOCTH BEPOSITHOCTHU
MOKA3aTeJIbHOTO pacipeaesieHns, PyHKIUS MIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacnpenenenusa. OyHKIMS IIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPEAECIICHUS.

ITocimenoBaTelbHOCTh  OAWHOYHBIX HE3aBHCHUMBIX  COOBITHH. 3ajaud,
npuBoAsLIMe K pacnpenenenuto [Tyaccona.

KoBapuanuss naByx ciydyaiiHbix BenwuuH. Kosddurument mauHerHOM
koppensitiu.  CoBMECTHbIE  HAONIOACHHWS  JBYX BEIWYHMH. BBIOOpPOUHBII
kodhumueHT xoppemsiuu. Paznuyne MexIy JMHEWHOW CBA3BI0 W MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METOI HAUMEHBIINX KBaAPATOB.

TEMATHUYECKOE IINTAHUPOBAHHUE



10 KJIACC

A.Hreﬁpa H HaYaJ1a MATCMAaTHYICCKOI'0 aHaJ/In3a

Ne HaumeHoBaHue pa3jie/ioB
n/n U TeM NMPOorpamMmmMbIl

KoaudecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

DJIEeKTPOHHbBIE
(uudgposbie)
o0pa3oBaTtejibHbIE

pecypchbl

MHOXkecTBO
JEHUCTBUTENBHBIX YHCET.
MHoOrouneHsl.
ParnonanbHble ypaBHEHUS
n HepaBeHcTBa. CHCTEMBI
JIMHEWHBIX YpaBHEHUN

24 1

OyHKIUYN U TpapuKH.
2 CrenenHast GyHKIHS C
LIEJIBIM ITOKa3aTeIeM

12 1

Apudmernuecknii KOpeHb
N-0i CTETICHM.
Hppauunonansusie
yYpaBHEHUs

15 1

[TokazaTenpHast GyHKIHS.
[TokazarenbHbIe ypaBHEHUS
Jlorapudmuueckas
byHKIHS.
Jlorapudmuuaeckue
ypaBHEHUS
Tpuronomerpuueckue
BBIPAXXEHUS U YPABHEHUS

10 1

18 1

22 1

TlocnenoBaTensLHOCTH U
MPOTPECCUH

10 1

HenpepbiBHble GyHKIINH.
[IpounsBoaHas
[ToBTOpeHue, 060061IeHNE,
cHUCTEMaTHU3alMsl 3HAHUI

20 1

OBUIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

136 10

I'eomerpus

Ne HaumeHoBaHue pa3ieioB
n/n U TeM NMPOrpaMmMbIl

KoaunuyecTBO 4acosB

Bcero KoHnTpoJubHbIe
padoThbI

DJIeKTPOHHbIE

(uudgpossbIe)
o0pa3oBaTtejbHbIE




pecypcsbl

BBenenue B crepeoMeTpuro
BsaumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE
[TapamienpHOCTB IPSIMBIX U
IJIOCKOCTEHN B IIPOCTPAHCTBE

23

[lepneHuKyIApHOCTH
IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

25

Vsl u pacCToOAHNA

MHororpanHuku

16

BexTops! B mpocTpaHcTBe

IToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3alHs 3HAHWI

12

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102

Ne
n/n

BeposiTHOCTH M CTATHUCTUKA

KoanuyecTBo 4acoB

HanmenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

DneMeHThl Teopuu rpados

Bcero

KonTtpoabHubie
padoTbl

DJIEKTPOHHBIE
(uudposrbie)
o0pa3oBaTe/bHbIE

pecypcbl

City4yaliHbI€ OIIBITHI,
CITy4aliHbIE COOBITHS 1
BEPOATHOCTH COOBITUI

Onepanuu Ha
MHOKECTBaMH 1
coOpITusIMH. CHOXKEHUE U
YMHOXEHHUE
BEPOSATHOCTEM. Y CIIOBHAs
BEPOSITHOCTb.
He3aBucumele coObITHS

DJIeMEHTHI
KOMOWHATOPHUKHU

CepI/II/I IIOCJICA0BATCIBbHBIX




UchbpITanuii. McnplTaHus
bepnynnu. CinyyaiiHblii
BBIOOP M3 KOHEUHOM
COBOKYMTHOCTH

CrnyvaiiHble BETUYUHBI U
pacrnpenenenus

14

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34

11 KJIACC
Anredpa u HaYAJIA MATEMATHYECKOI0 AHAJIHU3A

Ne
n/n

HaumenoBaHue pa3jiesioB
U TeM NMPOrpaMMbl

UccnenoBanue QpyHKIHii ¢
MTOMOIIIbIO TTPOU3BOHOM

[lepBooOpa3Has u uHTErpai

KosmuecTBo yacoB DJIeKTPOHHbIE

Bcero

22

12

(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

KonTpoJabHbIe
padoTbl

I'paduxu
TPUTOHOMETPUYECKUX
GbyHKIUH.
Tpuronomerpuueckue
HEPABCHCTBA

14

HppaumnonaneHsle,
IIOKA3aTEeIbHBIE U
norapudmudeckue
HEPaBEHCTBA

24

KoMmnnexcHbie unciia

HarypanbHsle u niensie
yucia

10

10

CucreMbl pallMOHAJIBHBIX,
UppalMOHATILHBIX
MOKa3aTeIbHbIX U
JorapuPMUUECKUX
ypaBHEHUU

12

3ajaun ¢ mapameTpamu

[ToBTOpeHue, 060061IeHNE,
cHUCTEMaTU3alMsl 3HAHUI

16

16

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

136

10




I'eomeTpus

KosunvecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3iesion uugposbie
Ne n/m P KoHTposbHbIe (mupp )
¥ TeM MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI
pecypchl
1 AHanuruyeckas reoMeTpus 15 1
5 [ToBTOpEHwUE, O606H.[€HIE€ u 15 1
cCHCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena BpamieHus 24
5 [Imomaam moBEpXHOCTH U 9 1
00BEMBI KPYTIIBIX TEIl
6 JIBM>KeHUs 5 1
7 [ToBTOpeHME, O606III€HIfC " 17 5
CHCTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB 102 3
[10 ITIPOT'PAMME
BeposiITHOCTH U CTATHCTUKA
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHnoBaHue pa3jeiioB u (uudpossbie)
KonTtpoabHubie
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTenbHbIC
padoThI
pecypchbl
1 3aKoH OOJIBLINX YuCel 5
5 DneMeHThl MaTeMaTHYeCKOU 5
CTaTUCTHKH
HenpepsiBHbIE Cc1yyalinble
3 BEJIMYMHBI (paclpeesieHus), 4
MoKa3aTeIbHoe U
HOpPMAJILHOE pacIpeIeNICHIUs
4 Pacnipenenenue Ilyaccona 2
5 CBs13b MEXTy CITyYaliHBIMA 6
BEIIMYMHAMU
06
6 oO11eHue u ) 11 1
cucTeMaTH3alus 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 34 1
[MPOI'PAMME




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
N KoanuectBo yacos DJIeKTPOHHbIE
[
; Jara uudposbie
n/ Tema ypoka KounTpoJbHbIe p
Bcero u3yyeHuss  odpa3zoBartesb
n padoThI

HbIe pecypchbl

Auredpa 1 HaYaJIa MATEMATHYECKOI0 AHAJIU3A

MHoOXkecTBO, onepauuu
HaJl MHO’KECTBAMH U UX
CBOMCTBA

Juarpammel Diinepa-
Benna

I[Ipumenenne
TEOPETUKO-
MHOXECTBEHHOI'O
arrapara Jiis peleHust
3a1a4

PanmonanabHBIE YHCaA.
OOBIKHOBEHHBIE U
JeCSITHUHBIE TPpOoOH,
MIPOIICHTHI,
OECKOHEUHBIC
MePUOINYECKHE 1podu

ParnronanabHBIE YHCaa.
OOBIKHOBEHHBIE U
JECSTUYHBIC IpoOH,
MIPOIICHTHI,
OECKOHEUHBIC
MepUONYECKHE TpodH

[Tpumenenue apobeit u
IMPOLCHTOB JIs
PEIICHUA MPUKIAIHBIX
3a/1a49

[Tpumenenue apobeit u
MPOLIEHTOB JIJIsi
perieHust MPUKIATHBIX
3a71a9

JleficTBUTEIIHLHBIE
yuciaa. PalimoHaiabHBIC U
HppalMOHANIbHBIC YHCIIa




Apudmernueckue
OIIepaIHH C
JEeHCTBUTEILHBIMU
YHUCIIaMH

10

Moaynb
JNIEUCTBUTEIILHOI'O YHCIIa
U €r0 CBOMCTBA

11

[TpubmmxEénnbie
BBIYMCIICHHUS], IPABHIIA
OKpYTJICHUS, PUKUTKA
U OIICHKA pe3yJjbTaTa
BBIYHCIICHUH

12

OCHOBHBIE METOTbI
pEIICHUS LENBIX U
JTPOOHO-palIMOHATIBHBIX
YpPaBHEHUU U
HEPaBEHCTB

13

OCHOBHBIE METOTbI
pEIICHUS LEBIX U
JTPOOHO-pallMOHATIBHBIX
YpPaBHEHUU U
HEPaBEHCTB

14

OCHOBHBIE METOTbI
pEIICHHUS [EBIX H
JTPOOHO-palMOHATBHBIX
YpPaBHEHUH U
HEPaBEHCTB

15

MHoroujieHsl OT OJTHOU
nepemMeHHou. Jlenenue
MHOTOYJICHa Ha
MHOT'OUJIEH C OCTaTKOM.
Teopema bezy

16

MHOTOYJICHBI C TETBIMUA
kod(ppurmeHTamu.
Teopema Buera

17

18

Pemenue cucrem
JIMHEWHBIX YpaBHEHUN

Pemenue cucrem
JIMHEWHBIX YpaBHEHUN

19

Marpuiia cuctemsl
JIMHEWHBIX YPaBHEHUH.
Onpenenurenb
MaTpulbl 2X2, ero
F€OMETPUUYECKUN CMBICIT




U CBOICTBA;
BBIYHMCJICHHUE €TI0
3HAYCHUS

20

Ornpenenurens
MaTpulbl 2X2, ero
F€OMETPUUYECKUN CMBICIT
H CBOICTBA;
BBIYHMCIIEHHUE €T0
3HAYEHUS

21

IIpumeHeHue
OIIPENEJINTENS IS
pELIEHUs CUCTEMBI
JIMHEWHBIX YpaBHEHUN

22

Pemrenne npukitagHbIx
3a/1a4 C IIOMOIIBIO
CHUCTEMBI JINHENHBIX
ypaBHEHUH

23

Pemrenne npukitagHbeIx
3a/1a4 C IIOMOIIBIO
CHUCTEMBI JINHENHBIX
YpaBHEHUU

24

KonTponsHas pabora:
"PanonanbHble
yYpaBHEHHS U
HepaBeHCTBa. CUCTEMBI
JUHENHBIX ypaBHEHHH"

25

OyHKIIUA, CTTIOCOOBI
3a/1aHus QYyHKIUH.
B3aumHo oOpaTHbIE
¢ynkuuu. Komnosunus

byHKIHMI

26

I'paduk QyHkuMM.
DneMeHTapHbIe
npeoOpazoBaHUs
rpadukoB pyHKINN

27

OO6nactp ornpeeneHus
Y MHOXECTBO 3HAYEHUH
¢bynkun. Hynu
¢bynkun. [IpomexyTku
3HaK MTOCTOSIHCTBA

28

YETHBIE 1 HEUETHRIS
byHKIIH.
[Tepuonuueckue
dbyukoun. [IpomexyTkn




MOHOTOHHOCTH
byHKIII

29

Makcumymsl 1
MUHUMYMBI (DYHKITUH.
Haubomnbimee u
HaMMEHbIIee 3HAYCHUE
GbyHKIMM Ha
MIPOMEXKYTKE

30

JIuneiinas,
KBaJIpaTUYHAS U
IpOOHO-JIMHEWHAS
byHKIIUN

31

DneMeHTapHOoe
UCCIIC/IOBAaHHE U
MOCTPOCHHE TPaPHKOB
ITHX PYHKIUH

32

33

34

35

DneMeHTapHoe
UCCIIEIOBaHKE U
MOCTPOCHHE TPaPHKOB
THX QYHKIUI

CreneHsb ¢ LEIbIM
nokasarejieM. buaom
HrroTtona

CreneHsb ¢ LEIBIM
nokasareijieM. buHoM
Hrrotona

CrenenHast GyHKIMS C
HaTypaJIbHBIM U LEJIBIM
nokasarenem. E€
CBOMCTBA U rpaduK

36

KonTponbHas pabora:
"CreneHHas QyHKIUS.
E€ cBoiicTBa u rpapuk”

37

38

39

ApudpmeTnueckuii
KOpPEHb HAaTypAJIbHON
CTEIIEHU U €ro CBOMCTBA

Apudmernueckuit
KOpPEHb HAaTypAJIbHON
CTEIIEHU U €ro CBOMCTBA

[IpeobpazoBanus
YHUCJIOBBIX BBIPAKEHUN,
COJIEprKaIlMX CTENEHU U
KOPHH




40

[IpeobpazoBanus
YHCJIOBBIX BBIPAXKCHUH,
COZIEpIKAIIMX CTEIICHU U
KOpHH

41

[IpeoOpazoBanus
YUCJIOBBIX BBIPAKEHUH,
COJIEpIKaIIMX CTEIICHH U
KOPHHU

42

HppaunonaibHbie
ypaBHeHUst. OCHOBHbIE
METO/Ibl pEeIICHUs
HUPPALMOHAIIbHBIX
ypaBHEHUH

43

HppaunonaibHbie
ypaBHeHus. OCHOBHBIE
METO/Ibl pelIeHuUs
HpPALMOHATIBHBIX
ypaBHEHUH

44

HppaunonainbHbie
ypaBHeHUs. OCHOBHBIE
METO/BI PELICHUS
HppaLMOHATIBHBIX
ypaBHEHUH

45

PaBHOCHIIbHBIE
MEepEXOAbl B PEIICHUU
HMppalMOHAIIbHBIX
ypaBHEHUH

46

PaBHOCHIIbHBIE
MEepEXOAbl B PEIICHUU
HMppalMOHATbHBIX
ypaBHEHUH

47

PaBHOCHIBHEIE
MEepeXOoAbl B PEIICHUU
HMppalOHAIIbHBIX
YpaBHEHUI

48

49

PaBHOCHIBHBIE
MEepeXO0bl B PEIICHUU
HWppalOHAIbHBIX
YpaBHEHUI

CsoiicTBa u rpaduk
KOpHS N-0ii CTEeTIeHU KaK
dbyHKIMH 00paTHON
CTEICHH C
HaTypaJIbHBIM




IIOKa3aTcjiIcM

50

CgoiicTBa u rpaduk
KOpHsI N-0l CTENEHU KakK
¢byHKIMM 00paTHOM
CTETICHH C
HaTypaJTbHBIM
MoKa3aresieM

o1

Konrponsnas pabora:
"CBoiicTBa u rpaduk
KOpHs N-OM CTEICHHU.
Hppauunonanbusie
ypaBHeHuUs"

52

CreneHs ¢
paloHaIbHBIM
MoKa3aTelieM U €€
CBOMCTBA

53

54

55

56

CreneHs ¢
panoHaIbHBIM
MoKa3aTelieM U €€
CBOMCTBA

CreneHs ¢
panoHaIbHBIM
MoKa3aTelieM U €€
CBOMCTBA

ITokasarenpHas
¢byHKuus, e€ cBOWCTBA U
rpauk

Hcnons3oBanue
rpaduka QyHKIMA I
peLIeHUs ypaBHEHU I

57

Hcnonb3oBanue
rpaduka QyHKIMU I
pelleHns ypaBHEHUI

58

[TokazaTenbHbIE
ypaBHeHus. OCHOBHbBIC
METO/IbI PEIICHHS
MOKa3aTeIbHBIX
ypaBHEHUU

59

[TokazarenbHbIE
ypaBHeHUs. OCHOBHBIC
METO/IbI PEIICHHS
MOKa3aTeIbHBIX
ypaBHEHUH

60

Tloka3zaTenbHbIE




ypaBHeHUs1. OCHOBHBIE
METO/IbI peIIeHuUs
MOKa3aTeIbHBIX
YpaBHEHUI

61

Konrponsnas pabora:
"[TokazarenpHas
byHKIMS.
[TokazarenbHbIE
ypaBHEHUA"

62

Jlorapudm yucna.
CoiicTBa norapudma

63

64

Jlorapudm uucna.
Coiicta norapudma

Jlorapudm uuncna.
CsoiicTBa norapugma

65

HecsTuunbie u
HaTypaJbHbBIE
Jorapudmbl

66

67

68

69

70

HecsTuunbie u
HaTypaJibHbIC
norapupmMsbl

ITpeoOpa3oBanue
BBIPAKECHMUI,
COJZIEpIKaIINX
Jorapu@msl
ITpeoOpa3oBanue
BBIPAKECHMUI,
COJIEpIKaIINX
Jorapu@msl
ITpeoOpa3oBanue
BBIPAKCHMUI,
COJIEpIKAIINX
sorapupmbl
Jlorapudmuueckas
¢byHK1UsA, e€ CBOMCTBA U

rpaduk

71

Jlorapudmudaeckas
¢byHKIUS, €€ CBOICTBA U

rpaduk

72

Hcnonp3oBanue
rpaduka QyHKIUN 715
pelLIeHHs] YpaBHEHHI

73

HWcnonk3oBanue




rpaduka GyHKIUHU I
pelIeHHs ypaBHEHUI

74

Jlorapudmudeckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
JorapuMUIECKIX
YpaBHEHUI

75

Jlorapudmudeckue
ypaBHeHUst. OCHOBHbIE
METO/Ibl peIICHUs
JorapuMUIECKIX
ypaBHEHUH

76

Jlorapudmudeckue
ypaBHeHUs. OCHOBHBIE
METO/Ibl pelIeHuUs
JorapuPpMUICCKIX
ypaBHEHUH

77

PaBHOCHITBHBIE
MePEXO/Ibl B PEUICHUU
JorapuPpMUICCKIX
YpaBHEHUU

78

79

PaBHOCHITbHBIE
MePEXO/Ibl B pEIICHUU
JorapupMUIecKux
YpaBHEHUU

KonrtponbHas pabora:
"Jlorapupmuueckas
byHKIHS.
Jlorapudmuueckue
ypaBHEHHS"

80

81

82

Cunyc, Kocunyc,
TaHT'€HC U KOTAHTEHC
YHCIIOBOTO apryMeHTa
Cunyc, Kocunyc,
TaHI'€HC U KOTAaHT€HC
YKCIIOBOIO apryMeHTa
ApKcHHYC, apKKOCHHYC
Y apKTaHI€HC
YHCIIOBOIO apryMeHTa

83

ApKcHHYC, apKKOCHHYC
Y apKTaHI€HC
YHCIIOBOT'O apryMeHTa

84

Tpuronomerpudeckas
OKPY’KHOCTb,




OIpezie/ICHUE
TPUTOHOMETPUUECKHUX
(GyHKIUN YHUCIOBOTO
aprymeHra

85

86

Tpuronomerpuueckas
OKPY’KHOCTBb,
olpezeiieHue
TPUTOHOMETPUYECKHUX
(GyHKUIMH 4UCIOBOTO
apryMeHra

OcHoBHbIE
TPUTOHOMETPUYECKHE

dbopMyIibI

87

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopmyIBI

88

89

90

OcHoBHbIE
TPUTOHOMETPUUECKUE
bopmyIsI

OcHoBHbIE
TPUTOHOMETPUUYECKHE
(bopMyIIbI
ITpeoOpa3oBanue
TPUTOHOMETPUYECKUX
BBIPAKECHUI

91

[IpeoOpa3zoBanue
TPUTOHOMETPUUECKUX
BBIPAKECHUI

92

93

94

95

[IpeoOpa3zoBanue
TPUTOHOMETPUUECKUX
BBIPa)KCHU I

IIpeoOpazoBanue
TPUTOHOMETPUYECKUX
BBIPaKCHU I

Pewmenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

Permenue

TPUTOHOMETPUYECKUX
ypaBHEHUU

96

Pemenue
TPUTOHOMETPUYECKHUX
YpaBHEHU




97

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI

98

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

99

100

101

102

103

104

Pemenne
TPUTOHOMETPUUECKUX
YpaBHEHUU

Pemenne
TPUTOHOMETPHUECKUX
ypaBHEHUH

KonTponbHas pabora:
"Tpuronomerpuueckue
BBIPXKEHUS U
TPUTOHOMETPUYECKHE
ypaBHeHuUs"

IlocnenoBaTeabHOCTH,
cIocoObI 3a1aHus
MOCJIEIOBATEILHOCTEM.
Meton MaTeMaTHYeCKON
WHITyKIIUA
MOHOTOHHBIE U
OTrpaHUYECHHbBIE
MOCJIEI0BAaTEIbHOCTH.
Hcropus ananusa
OECKOHEUHO MaJIbIX

Apudmernueckas
nporpeccus

105

106

107

108

I'eomerpuueckas
nporpeccust

beckoneuno
yObIBaroIas
reoMeTpHYecKast
mporpeccus

Cymma OeckoHEeYHO
yObIBaroOIIeH
r€OMETPUYECKOMN
MIPOrpeccuu

JIunelHsIiil u
AKCIOHECHIIMAIbHBIN
poct. Hucio e.
dopmyiia CIOKHBIX
MPOLIEHTOB




109

110

111

JIuHeHbIl 1
SKCIMOHEHIMAJIbHBIN
poct. Hucio e.
dopMyna CI0KHBIX
MPOLICHTOB

Hcnonn3oBanue
MIPOTPECCUU IS
peIIeHUs pealbHbIX
3a/1a4 MPUKJIIATHOTO
XapakTepa
Konrponsnas pabora:
"[TocnenoBaTeILHOCTU
U nporpeccun”

112

113

114

115

HenpepsiBabie
(GYHKIHMU ¥ UX CBOHCTBA

Touka pa3psiBa.
AcuMOTOTHI rpaQuKOB
byHKIUI

CoiicTBa GyHKIUI
HEMpPEepBIBHBIX Ha
OTpe3Ke

CaoiicTBa QyHKIUI
HENpepbIBHBIX Ha
OTpe3Ke

116

117

118

Meto1 UHTEPBAIOB ISt
peLIECHNS] HEPABEHCTB
Mertox nHTEPBAIOB IS
pELIEHNS HEPABEHCTB
Mertox nHTEPBAIOB IS
pELIEHNS HEPABEHCTB

119

[IpumeneHne cBOMCTB
HETIPEPHIBHBIX (QyHKIIUN
JUISL pelIeHus 3a1a4

120

121

[IpumeneHnne cBOMCTB
HETIPEPHIBHBIX (QyHKIIUN
JUISL penieHus 3a1a4

IlepBas u BTOpas
MIPOU3BO/IHBIE (DYHKIIUU

122

Ompenenenue,
T€OMETPUUYECKUM CMBICIT
MIPOU3BOIHOMN

123

Onpenenenue,
(bU3UYIECKUN CMBICIT




MIPOU3BOIHOMN

124

125

126

VYpaBHeHue
KacaTeNIbHOU K TpaduKy
byHKIIUN

VYpaBHenue
KacaTelabHOU K rpaduky
byHKIIH
[IpousBoaHbIe
3JIEMEHTaPHBIX
byHKIMI

127

[IpousBoaHbie
3JIEMEHTapHBIX
byHKIUI

128

[IpousBoaHas CymMmBl,
MIPOU3BEICHNS,
9acTHOTO U
KOMIIO3ULIUH (PYHKITHIA

129

130

131

[TpousBoaHas CyMMBI,
MIPOU3BEICHNS,
9acTHOTO U
KOMIIO3ULIUH (PYHKITHIA

IIpon3BoHas CyMMBlI,
IIPOU3BENCHNUS,
YacTHOTO U
KOMITO3UIIUU (YHKITHH

KonrtpomnbHas pabora:
"[IponsBonnas”

132

IToBTOpEHME,
000011IEHHE,
CHUCTEMAaTU3ALHS
3HaHui: "YpaBHeHus"

133

[ToBTOpEHwME,
000011IeHNE,
CHCTEMAaTHU3alHs
3HaHui: "OyHkun"

134

135

136

HrtoroBas KOHTpoOJIbHAS
paborta

HToroBast KOHTpOJIbHAS
pabora

IToBTOpEHME,
000011IEHNE,
CHUCTEMATHU3al Ui
3HaHUHN




I'eomerpus

OcHOBHBIE TIpaBHJIa
M300paKeHUs Ha
PUCYHKE IIJIOCKOCTH,
mapalyICJIbHBIX IMPAMBIX
(0Tpe3koB), cepeArHbBI
oTpe3Ka

ITonsarus
CTEPEOMETPHUU: TOUKA,
npsiMasi, IJI0CKOCTb,
MIPOCTPAHCTBO.
OcCHOBHBIE TIpaBUIIA
n300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH,
MapajuIeIbHbIX MPSMBIX
(0Tpe3KoB), cepeAHbBI
oTpe3Ka

Ilonstus:
MepeceKaroImecs
IUIOCKOCTH,
MepeceKaroIInecs
npsiMast ¥ TIIOCKOCTh;
MOJTYTIPOCTPAHCTBO

ITonsTus:
IepeCceKaroImecs
IUIOCKOCTH,
MepeceKarnmecs
npsMasi U MIOCKOCTh;
MOJYIIPOCTPAHCTBO

MHoOrorpaHHukKH,
n300pakeHne
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIECTBYIOINX
00BEKTOB

MHoOrorpaHHukKkH,
n300pakeHne
MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX
duryp,
HECYIIECTBYIOINX
00BEKTOB

AKCHOMEI




CTEPEOMETPUH U
HepBBIE CICICTBUS U3
HUX

AKCHOMBI
CTEPEOMETPHUU U
TIePBBIC CIICICTBUS U3
HHUX

10

AKCHOMBI
CTEPEOMETPHUU U
TIePBBIC CIICICTBUS U3
Hux. CnocoObl 3a1aHus
MPSIMBIX U ITIOCKOCTEH B
MPOCTPAHCTBE.
O0603HaYeHUS IPAMBIX U
IUIOCKOCTEH

N3o0paxenue cedcHMit
MUpaMUIbl, Kyoa u
MIPU3MBI, KOTOPBIE
MIPOXOAT Yepe3 hxX
pé6pa. N3o0pakeHue
nepeceueHust
TTOJTYICHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOCHHBIX CEUCHUN
pa3HBIMH 1IBETaMU

11

N3oOpakenue ceueHuit
UpaMuJibl, KyOa 1
MIPU3MBI, KOTOpBIE
IIPOXOJAT Yepe3 UX
pEbpa. N3o0paxkenue
IepeceyeHus
MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

12

N3o6paxenne cedeHmit
MMpaMu/JIbl, KyOa u
MPU3MBI, KOTOPBIC
MPOXOJISIT Yepe3 ux
pé6pa. NzobpaxkeHue
nepeceueHust
MOJTYYCHHBIX




IJTIOCKOCTEM.
PackpaiuBanue
MMOCTPOCHHBIX CEUCHUN
pa3HbIMH LIBETaMU

13

N3o0paxeHune cedeHmit
MUpaMUIbl, KyOa u
MIPU3MBI, KOTOpBIE
MIPOXOJIAT Yepe3 ux
pé6pa. N3obpaxkeHue
nepeceyeHust
MOJTyYEHHBIX
IIJIOCKOCTEM.
PackpamBanue
IMOCTPOEHHBIX CEUCHU I
pa3HBIMH LIBETaMU

14

15

16

17

18

19

Meton cienoB Ui
MMOCTPOEHUS CEUCHU I

Merton crnenoB st
MIOCTPOCHHUSI CEYCHHIA.
CBoiicTBa niepeceuyeHuit
MPSAMBIX U IJIOCKOCTEN

Meron cnenos ais
IOCTPOEHHUSI CEUECHU M.
CaolicTBa niepece4eHui
MPSIMBIX U IIJIOCKOCTEN

[ToctpoeHue ceueHuii B
nupamue, Kyoe mno
TpEM TOUYKaM Ha pEOpax.
Coznanue BBIHOCHBIX
YepTeKeH U 3alnch
11aroB MOCTPOEHUs

[TocTtpoenue ceueHuii B
nupamue, Kyoe mno
TpEM TOUYKaM Ha pEOpax.
Coznanue BBIHOCHBIX
YepTexKEN U 3alUCh
11aroB MOCTPOEHUs

[Toctpoenue ceueHuii B
nupamue, Kyoe mno
TpEM TOUYKaM Ha pEOpax.
Co31anne BLIHOCHEBIX
YepTexKen U 3alucCh
[IaroB IMOCTPOCHHUS

20

[Toctpoenue ceueHuii B




21

22

23

24

nupamue, Kyoe mno
Tp€M TOUKaM Ha péOpax.
Co3anne BBIHOCHBIX
yepTexen U 3aluch
1IaroB IMOCTPOEHHUS

IToBTOpeHue
mIaHuMeTpun: Teopema
0 MPONOPIUOHATBHBIX
orpeskax. [lomooue
TPEYTOJIbHUKOB

IToBTOpeHue
mwianumeTpuu: Teopema
Menenas. PacueTsl B
CEUYECHHMIX Ha BRIHOCHBIX
yepTexax. Mcropus
pa3BUTHS TIJIAHUMETPHUU
U CTEPEOMETPUH

KontponbHas padota
" AKCHOMBI
CTEPEOMETPHH.
Ceuenns"

B3anmHuoe
PacroI0KEeHUE NMPSAMBIX
B IIPOCTPAHCTBE.
CkpenuBaronyecs
npsmele. [Ipusnaku
CKPEIIMBAIOIINXCS
MPSIMBIX.
[TapannensHble npsMbIe
B IIPOCTPAHCTBE

25

Teopema o
CYILIECTBOBAHUH U
€MHCTBEHHOCTH
MPSAIMOM NapaJIIENbHON
JAHHOM MPSIMOH,
MPOXOIAIIEH uepe3
TOYKY IIPOCTPAHCTBA U
HE JIe)Kallel Ha TaHHOMN
npssMoit. Jlemma o
IIepeCeUCHU N
napajuIebHBIX IPSIMbIX
IIJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsambIX. Teopema o




TPEX MapajuieIbHbIX
npsambIX. Teopema o
CKpELIMBAOIINXCS
MPSAMBIX

27

28

29

[TapamnensHoe
MIPOCKTUPOBAHUE.
OcHOBHBIE CBOMCTBA
MapajuieIbHOTr O
MIPOEKTUPOBAHUS.
N306paxkeHne pa3HbIX
¢uryp B napaysienbsHON
MIPOCKIIUU
IlenTpanbHas
MPOEKIUsA. YTOI ¢
COHAIPABJICHHBIMU
CTOpOHaMHU. Y101
MEXy MPSIMBIMU

3amaun Ha
JI0KA3aTeJIbCTBO U
HCCIEI0BaHuE,
CBSI3aHHBIE C
pacroIoKEHUEM
MPSIMBIX B
MPOCTPAHCTBE

30

31

32

ITonsarus:
MapajuIeIbHOCTh
MIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipn3Hak
MapajuIeIbHOCTH
MIPSIMOM U TNIOCKOCTH.
CaoiicTBa
MapajuIeIbHOCTH
IIPSIMOM U INIOCKOCTHU

I'eomeTpuueckue
3aJ1a4¥ Ha BBIUNCIICHHE
U 10Ka3aTebCTBO,
CBSI3aHHBIE C
[apajIeIbHOCTHIO
MPSIMBIX U INTIOCKOCTEHN B
MIPOCTPAHCTBE

[TocTtpoeHue ceuenus,
IIPOXO/IALIETO YEPE3
JaHHYIO IIPAMYIO Ha
yepTexe u




MapaJuIeIbHOTO APYTrOn
npsmoii. Pacuér
OTHOLUEHUH

33

34

35

[TapamiensHas
MIPOEKIIHSI, TPUMECHECHUE
JUTSl IOCTPOCHUS
CEYCHHH KyOa u
napajuiesienunesa.
CaoiicTBa
napajuiefienunena u
MIPU3MBI

[TapannenwHbie
mockocty. [Ipu3Haku
MapajuieIbHOCTH JIBYX
IJIOCKOCTEH

Teopema o
MapajyieIbHOCTH U
€IMHCTBEHHOCTH
IUIOCKOCTH,
MPOXOISIIeH uepe3
TOYKY, HE
MPUHAJICHKALLY O
JTAHHOM IIJIOCKOCTH B
CIICACTBUS U3 HEE

36

CaoiicTBa
MapasieabHbIX
TJTOCKOCTEM: 0
MapaieIbHOCTH
MPSIMBIX TTepECeYCHUS
MIPU IEPECEUCHUHU IBYX
napajuieIbHbIX
IUIOCKOCTEMN TPEThEU

37

CBoiicTBa
MapajuIeIbHBIX
IIOCKOCTEM: 00
OTpe3Kax
napaieNbHbIX TPSIMBIX,
3aKTFOUYEHHBIX MEXTY
MapajuIeIbHBIMA
IJTIOCKOCTSIMU; O
MEPECEUECHUH IPSIMOU €
JBYMSI TTapaJIeTbHBIMHU
ILIOCKOCTSIMU

38

[ToBTOpEHME: Teopema




[Tudaropa na
TUIOCKOCTH

39

IToBTOpEHuUeE:
TPUTOHOMETPHUSI
MPSIMOYTOJILHOTO
TPEyroabHUKa

40

41

42

43

44

CgoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaiesienumnea

Briuncnenne ninH
OTPE3KOB B KyOe u
MPSIMOYTOJIbHOM

napajuiesenumnese

[lepnieH MKy ISIPHOCTD
IIPSIMOU U TUIOCKOCTH.
IIpuznak
HEPIEHIUKYJISIPHOCTH
IIPSIMOM U TNIOCKOCTH

[lepnieH MKy ISIPHOCTD
IIPSIMOU U TUIOCKOCTH.
IIpuznak
MIEPIEHUKYISIPHOCTH
MIPSIMOM U TUIOCKOCTH

Teopema o
CYILLECTBOBAHHUHU U
€IMHCTBEHHOCTH
MIPSAIMOM, IPOXOIAIIEN
4yepes3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K
IIJIOCKOCTH

45

ITmockoctn n
MEPIEHIUKYIIIPHBIE UM
NpsSIMBIE B
MHOFOFpaHHI/IKaX

46

47

IImockoctu u
MePIEHIUKYIISIPHBIC UM
MpsIMBIE B
MHOTOTPaHHUKAX
[lepnenaukymnsp u
HaKIIOHHAS.
[Toctpoenue
MePIEHIUKYIISIpa U3
TOYKHU Ha MIPSAMYIO




48

49

[lepnennukymsap u
HAKJIOHHAS.
[TocTpoenue
MEPIeHIUKYIISIpa U3
TOYKH Ha MPSMYIO
Teopema o Tpéx
MePIEeHIUKYIISIpax
(npsimast u oOpaTHas)

50

Teopema o Tpéx
MEPIEHIUKYIISIpax
(mpsiMast u oOpaTHas)

o1

52

53

54

55

56

57

Yron mexny
CKPEILIHMBAIOIIMMUCS
MPSIMBIMU

ITouck
MEePIEHIUKYISPHBIX
MPSAMBIX C TIOMOIIBIO
MEPIECHANKYIISPHBIX
IUIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHHE

[Toctpoenue ceuenuit
Ky0a, PU3MBI,
MPaBUIIbLHON TUPAMUIbI
C TTIOMOIIIBIO
OPTOTOHAJILHOU
MPOCKIIUU

[Toctpoenue ceuenui
Ky0a, IPU3MBI,
MPaBUIIbHON TUPAMUIbI
C TTIOMOIIbIO
OpTOTOHAJBHOU
MPOCKIIUN

Cummerpus B
MIPOCTPAHCTBE
OTHOCHUTEJBHO
mIockocTH. IlmockocTu
CUMMETpPUH B
MHOTOTPaHHUKAX

IIpusnax
MEPIEHIUKYJISIPHOCTH
MPSMON U TIIOCKOCTH
KakK CJe/ICTBUE
CUMMETPUU




58

IIpaBunbpHbIE
MHOIOrpaHHUKHU. Pacuér
pPacCTOSHUM OT TOYKHU
710 IJIOCKOCTH

59

IIpaBunbpHbIE
MHOIOrpaHHuKHU. Pacuér
pPacCTOSHUM OT TOYKHU
710 IJIOCKOCTH

60

CriocoObl OMyCTHTH
NEePICHANKYIISAPHI:
CUMMETpUS, CIIBUT
TOYKH I10 apauIeIbHON
MpAMOit

61

CaBur 110
HeMapaJJIEIbHOU
IIPSIMOM, U3MEHEHHE
paccTosHui

62

KonTponbnas padota
"B3aumHoe
pacnosoKeHue MpsMbIX
U IJIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: yroa
MEXIY IMpSMBIMHU Ha
IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TpEyTroJbHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHuME: yroa
MEXIY
CKpELIUBAIOIINMUCS
IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckue
METO/bl BHIYMCIICHUS
yrila MeXAy MpsSIMbIMU B
MHOT'OTpaHHUKAX

66

JIByTpaHHBIN yTOJI.
CBOCTBO JIMHENHBIX
yTJIOB IBYTPAHHOTO
yria

67

[TepnienaukynspHbIe
mwrockoct. CBoiiCcTBa




B3aHIMHO
MePIEH UK YIS PHBIX
IIJIOCKOCTEHN

68

69

70

IIpu3nak
MepHEHIUKYIIPHOCTH
IIJIOCKOCTEH; TeopemMa o
NpAMON MepeceyeHus
JIBYX TIJIOCKOCTEM
MEepIEHUKYIAPHBIX
TpeThel MI0CKOCTH

IIpssMOyTONBHBIM
napasJiesnenunes; Kyo;
U3MEpEHUs, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleJenune1a

Teopema o nuaroHaju
MPSIMOYTOJIBHOTO
napajuieNienumnena u
CIIEJICTBUE U3 HEE

71

72

73

CrepeomeTrpuueckue u
MIPUKIIAJHbIC 33124,
CBSI3aHHBIE CO
B3aUMHBIM
pacroyiokeHueM
HPSIMBIX U MJIOCKOCTH

[ToBTOpEHME:
CKpeLIUBaIOIINEC
[IpsIMBIE, MTapaJUICIIbHBIE
IIJIOCKOCTH B
CTaHIApTHBIX
MHOT'OrpaHHUKax

[Tapa mapannenpHbIX
MIOCKOCTEM Ha
CKPEILIHBAOIINXCS
MPSAMBIX, PACCTOSHUE
MEXKTY
CKPEIIMBAIOIIMMHUCS
MPSAMBIMH B IIPOCTHIX
CUTYyalHSIX

74

Paccrosinne ot Touku
710 TJIOCKOCTH,
paccTosHUE OT MPSIMOM
710 TIIOCKOCTH

75

Bruucnenne




76

77

78

pacCTOAHUN MEKIY
CKpELIMBAIOIINMUCS
MPSIMBIMH C TIOMOLIBIO
MEePIEHIUKYISIPHON
IIJIOCKOCTH
TpéxrpanHslii yroi,
HEpaBEHCTBA JUIS
TpEXTPaHHBIX YTJIOB.
Teopema ITudaropa,
TEOpPEMBbI KOCUHYCOB U
CUHYCOB IS
TPEXTPAHHOTO yIJIa

OEeMEHTHI
chepuyeckoin
TCOMETPHUU:
reo/Ie3NUeCcKre JTUHUU
Ha 3emie

KonTponbnas pabota
"VYriasl u pacctosHus"

79

Cucremaruzarnus
3HaHUU "MHOrorpaHHUK
U €ro 3JIeMEeHTHI"

80

81

82

83

[Tupamuga. Buabl
nupamu . [IpaBunbHas
npamMuaa

IIpusma. IIpsamas u
HAaKJIOHHAs [IPU3MBI.
[IpaBunbHas npusma
[Ipsamont
napajuieJIenuIe,
MIPSAAMOYTOJIbHBIN
napajuienenumnesn, Kyo

Boinykiisie
MHOT'OTPaHHUKH.
Teopema Ditniepa

84

Brimykiieie
MHOT'OTPaHHUKH.
Teopema Ditnepa.
IIpaBunbHbIE U
IIOJTYIIPAaBUJIbHBIE
MHOI'OTPaHHUKH

85

KontponbHas padota
"MHororpaHHuKu"

86

[TonsiTue BexkTOpa Ha




MIJIOCKOCTH U B
MIPOCTPAHCTBE

87
88

CyMmMma BEKTOpOB

PasHocTh BEKTOPOB

89

90

91

IIpaBuno
napajuiejienunena

VMHOXEHIE BCKTOpa Ha
YHCJI0

Pasnosxenune BekTopa 1o
0a3ucy TpéX BEKTOPOB,
He JISKaIIUX B OTHOM
IJIOCKOCTH

92

CkansipHoe
MIPOU3BEICHUE

93

94

95

Brruncienue yria
MEK]ly BEKTOpaMU B
MPOCTPAHCTBE

IIpocreiimue 3agauu ¢
BEKTOpaMHU
[Ipocreiimne 3amauu ¢
BEKTOpPaMH

96

97

[Ipocreiimne 3amauu ¢
BEKTOPaMH
[Ipocreiimne 3anauu ¢
BEKTOpPaMH

98

O06001IeHne 1
cUCTEMaTH3alIHs
3HaHUH

99

O06001IeHne 1
CUCTEMAaTH3aIUs
3HAHUH

100

101

HToroBast KOHTpONIbHAS
paborta

HToroBast KOHTpOJIbHAS
pabora

102

O0600mIeHne 1
CHUCTEMAaTH3AINA
3HAHUH

I'pad, cBsa3HbI rpad,
NpE/ICTaBICHUE 3a1aul
C momoibio rpaga

BeposSITHOCTb M CTATHCTHKA




Crenenb (BaJIGHTHOCTB)
BepiuHbL. [1yTh B
rpade. Llenu v mUKIIBI

I'padbr Ha IOCKOCTH.
HepeBo cinydaitHOTO
JKCIIEPUMEHTA

Cityuaiinbie
9KCIIEPUMEHTBHI (OIIBITHI)
U CIIy4aiiHbIE COOBITHSI.
DnemMeHTapHbIe
COOBITHS (MCXO/IbI)

BeposraocTb
CIIy9aiflHOTO COOBITHSI.
BepositHOCTH COOBITHI
B OTIBITaX C
PaBHOBO3MOYKHBIMH
3JIEMEHTapPHBIMU
COOBITUSIMH

BepositHOCTB
CIIy9aifHOTO COOBITHSI.
BepositHOCTH COOBITHI
B OTIBITaX C
PaBHOBO3MOXKHBIMU
AIIEMEHTapPHBIMU
COOBITUSIMH

[Tepeceuennue,
00bEeTMHEHNE MHOXKECTB
U COOBITHH,
IIPOTUBOIMOJIOKHBIE
coObITHs. PopMmya
CIIOKEHHUSI
BEPOATHOCTEM

VYcnoBHast BEpOSITHOCTD.
YMHOKEHUE
BEPOSITHOCTEM.
dopmyiia yCI0BHOU
BEpPOSITHOCTH

VYcnoBHast BEpOSITHOCTbD.
YMHOXKEHUE
BEPOSITHOCTEM.
dopmyiia yCI0BHOU
BEPOSITHOCTH

10

®opMya noaHON
BEPOSITHOCTH




11

®opmyna baneca.
He3zaBucumsble coObITUs

12

Komb6unaropHoe
IMpaBHUJIO YMHOKCHMUA.
[TepectanoBku u
bakTopuan

13

14

Yuciao coueTaHui.
Tpeyronpuuk [Tackans

dopmyna OuHOMA
HeroTona

15

KonrponsHas pabora
Nel: "T'padwr,
BEPOSITHOCTH,
MHOJKECTBA,
KoMOMHaTOpHKa"

16

17

18

bunapHslii ciydaliHbIN
OTBIT (UCIIBITAHKE),
yCcHex U HeyJaua.
HeszaBucumele
ucnbitanus. Cepus
HE3aBUCHUMBIX
WCTIBITAHUH 70 TIEPBOTO
ycrexa

Cepus He3aBUCHUMBIX
UCIBITaHUH 10 TIEPBOTO
ycrexa

Cepust He3aBUCHUMBIX
ucneITaHui bepHyium

19

20

21

22

CrnyualiHblii BEIOOD U3
KOHEYHOMN
COBOKYITHOCTHU

[IpakTuueckas pabota ¢
HUCIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUIL

CrnydaiiHas BeIMYMHA.
Pacnpenenenue
BEPOSITHOCTEM.
Juarpamma
pacnpeneneHus
Onepanuu Haj
CIIy4alHbIMU
BenuuuHamu. [Ipumepst
pacrnpeeneHuil.
bunapnas ciyuaiinas




BCINYHHA

23

24

25

I'eomeTpuyeckoe
pacnpezeseHue.
bunomuanbsHOE
pacrpeeneHue

MaremaTudeckoe
OXXHUJaHUE CITy4ailHOU
BenuunHbl. COBMECTHOE
pacrpeeneHue IByX
CIIyYalHBIX BEJIMYHH
HezaBucumeie
CIIy4yaliHbI€ BEJIMYUHBI.
CBoiicTBa
MaTeMaTU4eCKOro
OXKUJTaHUS.
MaremMaTuueckoe
OKHJIaHWE OMHAPHOM
CIIy4allHOU BEJIMYHUHbI

26

MartemMaTudeckoe
OXKHIaHHUE
r€OMETPUYECKOT0 U
OMHOMHUAJILHOTO
pacrpeeneHuin

27

Hucnepcus u
CTaHJApTHOE
OTKJIOHEHHE

28

29

Jucnepcust OuHapHOU
CIIy4aifHOM BEJTMYUHBI.
CoiicTBa aucrepcuu

Marematnueckoe
0KHUJaHUE
MPOU3BEJICHUS U
JACTIEPCHS] CYyMMBI
HE3aBUCUMBIX
CITy4YalHBIX BEJIMYHH

30

Jucnepcus
OMHOMHUAIBHOTO
pacnpeeseHus.
[IpakTuueckas pabora c
HCIOJIb30BAHUEM
AJIEKTPOHHBIX TAOIHUI]

31

Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHHE




32

rE€OMETPHUECKOTO
pacrpeeieHust. .
[TpakTryeckas pabora ¢
HCIIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIHUI]
O06o061ieHue U

CUCTEMAaTH3ALHA
3HaHUU

33

KonrponsHas pabora
No2: "McnibiTanust
bepnymnu. Ciyualinble
BEJIMYUHBI U
pacnpeneneHus"

34

O0600611eHE U
cucreMarmni3anuia
3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

272 18

11 KVIACC

n/n

Tema ypoka

KoJsnuyecTBo yacoB

KonTpoJsbHbie

Bcero
padoThI

AJure0pa U Ha4YajIa MaTeMaTH4ec

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

Jara
usyue
HUSI

KOro aHaJim3a

IIpumeHeHue
MIPOU3BOAHOM K
HCCIIEI0BAHUIO
byHKIUi HA
MOHOTOHHOCTb U
JKCTPEMYMBI

IIpumeneHne
MIPOU3BOAHOM K
HCCIIEI0BAHUIO
byHKIUi Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

IIpumeneHne
MIPOU3BOAHOM K
HCCIIEJOBAHUIO
byHKIUI HA




MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHenue
MIPOU3BOAHOM K
UCCIIE0BAHUIO
byHKUMl HA
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHenue
MIPOU3BOAHOM K
HCCJICIOBaHUIO
byHKIUi HA
MOHOTOHHOCTE H
3KCTPEMYMBI

10

11

[Ipumenenne
MIPOU3BOAHOM K
HCCJICTOBAHUIO
byHKIUi HA
MOHOTOHHOCTE H
3KCTPEMYMBI

Haxoxnenue
HauOOJIBIIIETO U
HAaUMEHBIIIET0 3HAUYECHUS
HENpPEepHIBHON (QYHKIIUU
Ha OTpe3Ke

Haxoxnenne
HauOOJIBIIIETO U
HAaUMEHBIIIETO 3HAUYECHUS
HENpPEepHIBHON (QYHKIIUU
Ha OTpe3Ke

Haxoxnenue
HAHOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYECHUS
HENPEPBIBHON (QYHKIIUU
Ha OTpe3Ke

Haxoxnenue
HAHOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYECHUS
HENPEePBIBHON (QYHKIIUU
Ha OTpe3Ke

Haxoxnaenue
HanOOJIBIIEr0 U
HAaMMCHBIIIETO 3HAYCHUS
HENPEepbIBHON (PYHKLIUU




Ha OTPC3KC

12

Haxoxnenue
HanOOJIBIIEr0 U
HaMMEHBIIIETO 3HAYCHUS
HENPEepbIBHON (PYHKIUU
Ha OTpe3Ke

13

[Ipumenenue
MPOU3BOAHOM IS
HAXOX/JICHUS
HaWJIY4IIero peiieHus B
MPUKJIAJHBIX 3aa49ax

14

[Ipumenenue
MIPOU3BOAHON IS
HaXO0XKICHUSA
HAaWJIy4YlIero peueHus B
MPUKJIAJHBIX 3aa49ax

15

[Ipumenenue
MIPOU3BOAHON IS
OTIpeIeNIeHUs] CKOPOCTH
U YCKOpEHHsI Iporiecca,
3aJJaHHOTO (POPMYIIOi
WK TpapuKOoM

16

[IpumeHeHne
MPOU3BOAHON IS
ONpEeETEHUsI CKOPOCTH
U YCKOPEHMS Mpolecca,
3aJJaHHOTO (OpMYII0it
WK TpapuKOoM

17
18

Komnozunus ¢pyHkui

Komnozumus GpyHkimii

19

20

21

22

Komnozunus ¢pyHxnuit

I'eomerpuueckue
00pa3bl ypaBHEHUH Ha
KOOPJMHATHOU
IUIOCKOCTH

I'eomerpuueckue
00pa3bl ypaBHEHUH Ha
KOOPJMHATHOU
IUIOCKOCTH

KonTtponpHas padora:
"UccnenoBanue
(YHKLIHH C TOMOIIBIO
MPOU3BOAHOI"




23

[TepBooOpasuas,
OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24

[TepBooOpasubie
3JIEMEHTAPHBIX
¢ynkuuii. [IpaBuna
HAXOXKICHUS
epBOOOPa3HBIX

25

[lepBooOpasubie
3JIEMEHTAPHBIX
¢ynkuuii. [IpaBuna
HAXOXKICHUS
epBOOOPa3HBIX

26

Hurerpai.
I'eomerpuueckuit
CMBICJI UHTETpaia

27

28

29

30

31

Brruncnenne
OIPEIEIIEHHOTO
UHTETpaa o Gopmyie
Hprorona-JleiiOnuma
Brruncnenne
OIPEIEIIEHHOTO
WHTEerpasa mo ¢popmysie
Hprorona-JleiiOnuma
[IpumeHeHue nuTerpana
JUISL HAXOXKICHUS
IUIOMIage! IIIOCKUX
¢duryp

[IpumeHeHue nuTerpana
JUISL HAXOXKICHUS
00BEMOB
TEOMETPUUECKHUX TET
[Ipumeps! perienunit
Qg depeHIaIbHbIX
YpaBHEHUU

32

[Ipumeps! permenunit
nuddepeHImaTbHBIX
YpaBHEHUU

33

Marematnueckoe
MOJIETTUPOBAHHE
pEATbHBIX MPOLECCOB C
MTOMOILIBIO

g hepeHIaTbEHBIX
YpaBHEHUU




34

KonTtponbHas pabora:
"[TepBooOpasHas u
uHrerpan"”

35

Tpuronomerpuueckue
(byHKIMH, UX CBOICTBA
u rpaduku

36

37

38

Tpuronomerpuveckue
¢byHKIMH, UX CBOICTBA
u rpaduku
Tpuronomerpuveckue
(GyHKINU, UX CBOICTBa
U rpaduku
Tpuronomerpuyeckue
(GYHKIINU, UX CBOICTBA
U rpaduku

39

Tpuronomerpuueckue
(GyHKINHU, UX CBOICTBa
U rpaduku

40

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

41

OT160p KOpHEH
TPUTOHOMETPUYECKHUX
YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

42

OTt60p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXXHOCTHU

43

OTt60p KOpHEH
TPUTOHOMETPHUUECKHUX
YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXXHOCTHU

44

Pemenne
TPUTOHOMETPUUECKUX
HEPaBEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB




46

Pemenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

KonrpomnbHas pabora:
"I"paduxu
TPUTOHOMETPUUECKHUX
byHKIHHA.
Tpuronomerpuueckue
HepaBeHCTBA"

49

OCHOBHBIE METO/IBI
pelIeHus
IMOKAa3aTENIbHBIX
HEPABCHCTB

50

51

52

53

54

55

OCHOBHBIE METO/IbI
peLeHus
MOKa3aTeJIbHBIX
HEPABEHCTB

OCHOBHBIE METO/IbI
peLIeHus
MOKa3aTeJIbHBIX
HEpPABEHCTB

OCHOBHBIE METOIBI
peleHus
IMOKAa3aTEeJIbHBIX
HEPABCHCTB

OCHOBHBIE METOIBI
peleHus
JorapuGpMUUECKUX
HEPABCHCTB

OCHOBHBIE METO/IBI
pereHus
norapuMUIECcKux
HEPABEHCTB

OCHOBHBIE METOIBI
pereHus
norapuMUIECcKux
HEPABEHCTB

56

OCHOBHBIE METOIBI
pelIeHUs
J0rapupMHUUECKUX
HEPABEHCTB




57

OCHOBHBIE METO/IBI
peleHus
UPPAITOHATBHBIX
HEPABCHCTB

58

OCHOBHBIE METO/IBI
pelieHus
UPPAITOHATBHBIX
HEPABCHCTB

59

OCHOBHBIE METO/IBI
pelIeHus
UPPaIMOHATTBHBIX
HEPABCHCTB

60

OCHOBHBIE METO/IBI
pelIeHus
UPPaIMOHATTEHBIX
HEPABCHCTB

61

62

63

64

65

66

['padmyeckue MeTObI
peuenus
HppanrOHaIbHBIX
YpaBHEHUU

['padmyeckue MeTObI
peuenus
HppalrOHAIbHBIX
ypaBHEHUU

['padmyeckue MeTObI
peleHust
IIOKa3aTCJIbHBIX
ypaBHEHUU

I'paduueckue MeTo b1
peleHus
IIOKa3aTeIbHBIX
HEPABEHCTB

I'paduueckue meToap!
peuieHus
J0rapupMHUECKUX
YpaBHEHUNU

['padpraeckue meTo b1
perieHus
norapuMUIECcKux
HEPaBEHCTB

67

['padpraeckue meTo b1
pelieHus
norapupMUIECKUX
HEPaBEHCTB




68

69

70

71

72

73

74

75

I'paduueckue meTombl
peleHus
MOKa3aTeNbHbIX U
JorapupMUUEcKux
ypaBHEHUU

I'paduueckue meTobl
pelieHus
MOKAa3aTeNbHbBIX U
JorapupMUUEecKUx
ypaBHEHUU

I'paduueckue meTobl
peLieHHs
NOKa3aTeIbHBIX U
JOTapUPMHUUECKUX
HEPaBEHCTB

I'paduueckue meToan
pelieHus
MOKa3aTeNbHbBIX U
JorapuGpMUUEcKux
HEPABEHCTB

KonTtponsnas pabora:
"HppanmoHanbpHeIe,
HoKa3aTesbHbIE U
JorapupmMuyecKue
HepaBeHcTBa"

KomrmnekcHeie uncna.
AnreOpanueckas u
TPUTOHOMETPHUECKAs
dbopMbI 3anucu
KOMILJIEKCHOTO YHCIIa

KomruiekcHple uucna.
AnreOpanueckas 1
TPUTOHOMETPHUECKAs
dbopMbI 3anucu
KOMILIEKCHOTO YHCIIa

Apudmernueckue
oTepaluu ¢
KOMILJIEKCHBIMHU
qUCIaMU

76

Apudmernueckue
oIepaluy C
KOMIUIEKCHBIMU
YyHCIIaMU

77

N3o0paxenune




KOMILIEKCHBIX YHCET Ha
KOOPJMHATHOM
ILIOCKOCTH

78

N3o6pakenue
KOMIIJICKCHBIX YHCCJI Ha
KOOPJMHATHOU
TUIOCKOCTH

79

80

81

82

®opmyna Myaspa.
Kopnu n-oii crenenu u3
KOMIUIEKCHOTO YHClIa
®opmyna Myaspa.
Kopnu n-oii crenenu u3
KOMIUIEKCHOTO YHCIIa

[Ipumenenue
KOMIUIEKCHBIX YHCEI
JUTS pEIICHUS
(bU3HYECKUX U
TEOMETPHUYCCKUX 3a7a4

KoHTtposbHas padora:
"KommiiexkcHple uncia"

83

Harypasbnsle u nensie
4yucIa

84

85

HatypanbHble u nenble
quciaa

IIpumeHeHune
IIPU3HAKOB JEIMMOCTH
LEJIBIX YHUCEIT

86

[IpumeHeHne
IIPU3HAKOB JEIMMOCTU
LEJIBIX YHUCEIT

87

IIpumeneHne
MPU3HAKOB JIETUMOCTHU
nensix yrcen: HOJ u
HOK

88

IIpumeneHne
MPU3HAKOB JIETUMOCTHU
nensix yrcen: HOJ u
HOK

89

IIpumeHeHue
MIPU3HAKOB JEIMMOCTH
LEJIBIX YUCEII: OCTATKH
10 MOAYJIIO

90

IIpumeHenue




IMMPU3HAKOB JCJIMMOCTHU
OEJIbIX YHUCEII: OCTAaTKU
10 MOAYJIO

91

[IpumeHenue
IIPU3HAKOB JEJIMMOCTH
LIEJIBIX YHCEII: aJITOPUTM
EBxnnpa [uist penieHus
3a[a4 B LIEJIbIX YUCIIAX

92

93

KonTtponbHas pabora:
"Teopus 1enbIx yncen"

Cucrema n
COBOKYIIHOCTh
YPaBHEHUM.
PaBHOCHIBHEBIE
CUCTEMBI 1 CHCTEMBI-
CIIEACTBUS

94

Cucrema n
COBOKYITHOCTh
YPaBHEHUM.
PaBHOCHIBHEBIE
CUCTEMBI 1 CHCTEMBI-
CIIEACTBUS

95

OCHOBHBIE METOIBI
pELIECHHS CUCTEM U
COBOKYITHOCTEHN
palMOHATBHBIX
YpaBHEHUU

96

OCHOBHBIE METOIBI
pELIECHHS CUCTEM U
COBOKYITHOCTEHN
MPPALMOHATIbHBIX
YpPaBHEHUU

97

OCHOBHbBIE METOIBI
pELIECHHS CUCTEM U
COBOKYITHOCTEH
MOKa3aTeJIbHBIX
YpaBHEHUNU

98

OCHOBHbBIE METOIBI
pELIECHHS] CUCTEM U
COBOKYITHOCTEHN
MOKa3aTeJIbHBIX
YpaBHEHUU

99

OCHOBHBIE METOIEI
pelieHust CUCTEM 1




COBOKYITHOCTEHN
JorapupMUUEcKux
ypaBHEHU U

100

OCHOBHBIE METO/]IbI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
JorapupMUUEecKux
ypaBHEHUU

101

102

[IpumeHnenue cucrem Kk
PpELIEHUIO
MaTeMaTHUYECKUX 3a7au
¥ 33/1a4 U3 pa3InyHbIX
obnacTteii HayKu U
peaabHOU KU3HU,
UHTEpIpeTanus
MOJTy4YEHHBIX
pe3ybTaToB

[IpumeneHue cucreM K
PELICHUIO
MaTeMaTUYeCKUX 3a/1a4
W 3aj1a4y U3 pa3IuyHbIX
oOnactell HayKu U
pEATbHOM )KU3HH,
HHTEPIIpETALNS
MOJIyYE€HHBIX
pE3yJIBTAaTOB

103

104

[IpumeHeHne
HEPaBEHCTB K PELICHUIO
MaTEeMaTH4YECKUX 3a/1a4
W 3ajja4 U3 pa3IMYHbIX
oOnacreil HayKu U
peanbHOU KU3HU,
MHTEPIIPETALNS
MOJIyYEHHBIX
Ppe3yJabTaToOB

KonTtponpHas padora:
"Cucremsl
parroHaTbHbIX,
HppauOHAIBHBIX
IIOKAa3aTCIbHBIX U
JorapuGMUIECKUX
ypaBHeHUI"

105

PanyonanbHblie
YpaBHEHHUS C




napaMeTpamu

106

107

108

PanmonansHbie
HEpaBEHCTBA C
napameTpamu

PanmmonansHbie
CHUCTEMEI C
rnapamMeTpamMu

UppanuonanbHbie
ypaBHEHUS,
HEPaBEHCTBA C
napaMeTpamu

109

Hppanuonanbusie
CUCTEMBI C
napaMeTpamu

110

ITokxa3aTensHEIC
ypaBHEHU,
HEpaBEHCTBA C
napameTpamMu

111

112

113

114

IlokazarenbpHbIE
CHUCTCMBI C
napameTpamu

Jlorapudgmuueckue
yYpaBHEHHUS,
HEPaBEHCTBA C
napaMeTpamu

Jlorapudgmuueckue
CUCTEMBI C
napameTpamu
Tpuronomerpuueckue
YpaBHEHHUS C
napameTpamu

115

Tpuronomerpuueckue
HEPABEHCTBA C
napameTpamu

116

117

Tpuronomerpuueckue
CHUCTEMBI C
rapameTpamu

ITocTpoenue u
HCCICAOBAHUE
MATEMATUYCCKUX
MOJIEIEN peaibHbIX
CUTYyalMil C TOMOIIBIO
ypaBHEHUH ¢




napaMeTpamu

118

[Toctpoenue u
UCCIIEIOBAHNE
MaTeMaTHYECKHUX
MOJIEJIEH peaIbHBIX
CUTYyaLHi C IOMOILBIO
CHUCTEM ypaBHEHUH C
napameTpamu

119

120

[TocTpoenue u
UCCIIEI0BaHHE
MaTEMATUYCCKUX
MoJielell peabHbIX
CUTYyalMi ¢ OMOLIbIO
CHCTEM YpaBHEHUH C
napameTpamu

KonTtponsnas pabora:

"3agauu ¢
napamerpamu"

121

[ToBTOpEHwue,
000011eHNE,
CUCTEMAaTHU3aLMs
3HaHM: "YpaBHeHu"

122

IToBTOpEHNME,
o0o01enue,
CUCTEMAaTH3aLHs
3HaHui: "YpaBHeHus"

123

IToBTOpEHNME,
o0oO1enue,
CUCTEMAaTH3aLHs
3HaHMM: "YpaBHEHUS.
Cucremsl ypaBHeHHI"

124

IToBTOpEHME,
00001IeHHE,
CUCTeMaTH3aIus

3HaHui: "HepaBeHcTBa

125

126

IToBTOpEHue,
00001IeHHE,
cucreMarmusanus

3HaHui: "HepaBeHcTBa

IToBTOpEHME,
000011IeHHE,
cucTeMaTu3arus
3HaHui: "HepaBeHcTBa

127

IToBTOpeHwue,




0000111eHNE,
CHCTEMAaTH3alHs
3HaHuii: "[IponsBogHas
U e€ npuMeHeHue"

128

IToBTOpEHME,
0000111eHNE,
CHCTEeMaTH3aIus
3HaHuii: "[IponsBogHas
U e€ npuMeHeHue"

129

IToBTOpEHME,
0000111eHNE,
CHCTEeMaTH3aIus
3HaHuii: "[IpousBoHas
U e€ npuMeHeHue"

130

IToBTOpEHME,
000011eHNE,
cucTeMaTu3alus
3HaHuii: "MHTerpan u
ero npumeHenue"

131

IToBTOpEHME,
000011IeHNE,
CHCTEMaTH3aIus
3HaHui: "OyHKnun"

132

IToBTOpEHME,
o0o01Ienue,
CHCTEMAaTH3allHs
3HaHui: "OyHKnun"

133

IToBTOpEHME,
o0oO1Ienue,
CHCTEMAaTH3allHs
3HaHui: "@OyHKnun"

134

135

Ntoroas KOHTpOJIbHAS
paborta

HToroBast KOHTpOJIbHAS
pabora

136

IToBTOpEHME,
00001IeHHE,
CHCTEMAaTHU3allHs
3HAHUMN

IToBTOpEHMUE TEMBI
"Koopaunatsl BeKkTOpa
Ha IUIOCKOCTH U B

I'eomerpus




npocTpaHcTae”

[ToBTOpEHME TEMBI
"CxansipHoe
IIPOU3BE/ICHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncienue yria
MEXIy BEKTOpaMHU B
npocTtpaHcTae”

[ToBTOpEHME TEMBI
"YpaBHeHHE NPsIMOH,
MIPOXOIAIICH yepes J1Be
TOYKH"

VYpaBHEHHE IITIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax

YpaBHEHUE IOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax

Bekropnoe
IIPOU3BEJICHUE

JInneinbpie
HEpPABEHCTBA, JIMHENHOE
MPOrPAMMHUPOBAHUE
JInneinbpie
HEpPABEHCTBA, JIMHENHOE
[IPOrPAMMHUPOBAHUE

10

AHanutnyeckue
METO/bI pacuéra yria
MEXIy MPSMBIMU B
MHOTOIPAaHHHUKAX

11

AHanmuTHYeCKue
METO/IbI pacuéra yria
MEXY IIIOCKOCTSIMU B
MHOT'OI'PaHHHUKAX

12

dopmyia pacCTOSIHUA
OT TOYKH 10 IINIIOCKOCTH
B KOOpAUHaTax

13

Haxoxnenue
pacCTOSIHUM OT TOYKHU
JI0 TUIOCKOCTH B KyOe

14

Haxoxnenue
pacCTOSHUN OT TOUKHU




JI0 TJIOCKOCTH B
MPaBWJIbHON NHpamMuze

15

16

17

18

19

20

KontponsHas pabora
" AHaTUTUYECKAs
reoMerpust"”

Ceuenuns
MHOTOT'PaHHUKOB:
CTaHapTHBIE
MHOFOI‘p AHHUKHN

Ceuenus
MHOTOTPaHHUKOB:
METOJ] CJIELOB

Ceuenuns
MHOTOIPAaHHUKOB:
CTaHJapTHBIC
IUIOCKOCTH,
MIePECCUCHUS TIPSIMBIX U
IUIOCKOCTEi

[TapannensHble npsMble
U TUIOCKOCTH:

napaJesbHble CeYCHUS
[TapamiensHble npsMBbIE

Y TUIOCKOCTH: pacuér
OTHOUIEHUH

21

[TapamiensHble npsMBbIE
Y TUIOCKOCTH: YTJIBI
MEXIY
CKpEIINBAOIIUMUCS
HPSIMBIMH

22

23

[IepnieHauKyIsIpHBIE
MIPSIMBIE U TUNIOCKOCTH:
CTaHJapTHBIE Napbl
NEePIEHIUKYIISPHBIX
IIJIOCKOCTEU U NPSIMBIX,
CUMMETpUU
MHOT'OI'PAHHUKOB

[lepnenaukynspHsie
IIPSIMBIE U INIOCKOCTU:
Teopema 0O Tpex
NEPIEHANKYIIPAX

24

[lepnenaukynspHsie
IPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS IJIUH B
MHOT'OI'PAaHHHUKAX




25

26

27

28

29

30

31

32

[ToBTOpEHME: mIOImAAn
MHOTOYTOJILHUKOB,
dbopMyIIbl 115t
TUIOIIAJICH,
COOOpaXkeHHS TI0100US
[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB,
dbopMyITBl st
TUIOIIAJICH,
COOOpaXkeHHS TI0100US
[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB,
dbopMyIbl 15
TUIOIIAJICH,
COOOpakeHHS TI0100US
IInomanu ceueHmit
MHOTOI'PAaHHUKOB:
IO U
MMOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpakeHHs TI0100Us

ITmomanau ceuennii
MHOT'OTPaHHUKOB:
MJI0IATN
[IOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpakeHHS TT0100US

KonrponsHas pabora
"[loBTOpEHME:
MHOT'OTPaHHMKH,
cedyeHus
MHOT'OIPAaHHUKOB"

O0BéMm Tenma. O0beM
IPSIMOYTOJIBHOTO
napaiesenunea
3anauu 00 yABOCHUH
Ky0a, 0 KBajaparype
Ky0a; 0 TPUCEKIUH yTiia

33

Crepeomerpuueckue
3aJ1a4ui, CBA3aHHbIE C
00BEMOM
HPSIMOYTOJIBHOIO
apajiesienunena

34

[IpuknagHbie 3a1auu,




CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA
MMpsAMOYT'OJIBHOTO
napauicicnuicaa

35

36

37

38

39

40

41

O06BEM psAMON TIPU3MBI

CrepeomeTpuyeckue
3a/1ayu, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB
IIPSAMOM TIPU3MBI

[Tpuxnanueie 3a1auu,
CBSI3aHHBIE C 00BEMOM
NPSMOM MPU3MBI

Brrunciienue 00EM0OB
TEJ ¢ IIOMOIIBIO
OIpEeICNIEHHOTO
unTerpana. O6pém
HaKJIOHHOUW MPU3MBI

Brrunciienue 006M0B
TEJ ¢ IIOMOIIBIO
OIpEICNIEHHOTO
unTerpana. O6pém
MIAPaMU/IBI

dopmyna 06bEMa
nupamupl. OTHOIICHNE
00BEMOB MHUpaMUJ ¢
O0IIUM YTJIOM

®opmyna o0bEMa
nupamupl. OTHOIICHNE
00BEMOB MHUpaMUJ C
O0IIUM YTJIOM

42

Crepeomerpuueckue
3aJ1a4M, CBI3aHHBIC C
00BEMaMH HAKIIOHHOH
MIPU3MBI

43

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
00BEMaMH MUpaMUIbI

44

[TpuknagHeie 3a1a4u 1O
teme "OO0BEMBI TEN",
CBsI3aHHBIE C 00HEMOM
HAKJIOHHOM MPU3MBI

45

[Ipukitaguele 3aga4u 110
teme "OO0BEMEI TeT",
CBSI3aHHBIC C 00BEMOM




MnmUupaMuabl

46

47

48

49

50

51

52

[Ipumenenue 0ObEMOB.
Breruncnenue
paccTosiHuUs 10
TUTOCKOCTH

KonTponbHas padoTa
"O0BéM

MHOTOTrpaHHHKA"

Hunmuaapuyeckas
MTOBEPXHOCTb,
obpasyromue
AJTUHIPUYECKON
MMOBEPXHOCTHU

Hunmunaap. [psmoit
KpPYTrOBOM LIUIUHJIP.
[Tnomaas MOBEpXHOCTH
MATUHAPA
Konnueckas
MTOBEPXHOCTb,
oOpazyromiue
KOHMYECKOM
nosepxHoctu. Konyc

Ceuenue koHyca
IUIOCKOCTBIO,
napajuieJIbHON
IJIOCKOCTH OCHOBAHMS

VY ceu€HHBI KOHYC.

N300pakeHre KOHYCOB
Y YCEYEHHBIX KOHYCOB

53

ITimomanes 00KOBOI
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYyCa

54

55

[Tnomaas GokoBoH
MMOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYCA

Crepeomerpuueckue
3aauu Ha
JI0Ka3aTeIbCTBO
BBIYHMCJICHUE,
MMOCTPOEHUEM CEUCHUH
LUIMHApPA, KOHyCa

56

CrepeomMerpuueckue
3a71a4M Ha
JI0Ka3aTeIbCTBO U




BBIYKCIICHUE,
MOCTPOEHUEM CEUCHUH
HUWIMH]IpA, KOHYyCca

S7

IIpuxnanHeie 3amauu,
CBSI3aHHEBIE C
HWIMHAPOM

58

59

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C
HATUHAPOM

Cdepa u map

60

[lepeceuenue chepsl u
Iapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepsr
IUIOCKOCTHIO. By n
n300pakeHue Imapa

61

[lepeceuenue chepsl u
Iapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepsr
IUIOCKOCTBIO. Bua n
n300pakeHue Imapa

62

VYpaBHenue chepsl.
[Tnomane cheprr u e€
yacTeu

63

64

CummeTtpust chepsl U
mapa
Crepeomerpuueckue
3a/1a4 Ha
JI0Ka3aTeNbCTBO U
BBIUNCIICHHE,
CBsI3aHHBIE CO chepoit u
apoM, OCTPOECHUEM
WX CEYEHUM
MIOCKOCTBIO

65

CrepeomeTpuieckue
3a1auu Ha
JI0Ka3aTeIbCTBO
BBIYHUCIICHHE,
CBsI3aHHBIE CO cpepoii U
I1apOM, TIOCTPOECHUEM
UX CEYEHUM
IUIOCKOCTBIO

66

[IpuknagHeie 3a1a4u,
CBsI3aHHBIE CO cpepoii U
mapom




67

68

69

IToBTOpeHue:
OKPYKHOCTh Ha
TUIOCKOCTH,
BBIYUCIICHUS B
OKPYKHOCTH,
CTaHJapTHBIC TTOI00US

Paznuunnie
KOMOWHAIINY TE
BpaIeHus u
MHOTOI'PAaHHUKOB
3agaun o Teme "Tena u

MMOBEPXHOCTH
BpaieHus"

70

3agaun o teme "Tena u
MTOBEPXHOCTH
BpaiueHus"

71

72

73

74

KonTponbnas pabota
"Tena u NOBEPXHOCTH
BpaiueHus"

O0BEM IUIMHApA.
Teopema 06 00bEME
MPSIMOTO IIMJTHH]IPA

Brruncnenue 006EMOB
TE€JI C IIOMOIIBIO
OIIPEEIEHHOTO
uHTerpana. O0bEM
KOHyCa

[Tmomaan 60KOBOM U
TIOJTHOM TMTOBEPXHOCTH
KOHyca

75

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
WIMH/Ipa, KOHyca

76

[TpuknagHeie 3a1a4u 1O
teme "O0bEMBI U
o u
noBepxHocTen Ten"

77

O06béM mapa u
IIapOBOTO CEKTOPA.
Teopema 06 06bEMe
mapa. [Tmomans chepsr.
CrepeomMerpuueckue
3aJa4u, CBSA3aHHBIE C




BBIUHCIIEHHEM 00BEMOB
nrapa, mapoBoro
CErMEHTa M IapOBOT0
CeKTopa

78

79

[Ipukitaguele 3ana4u 110
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
niapa U Mioma b0
cdepsl. CooTHOILICHUS
MEXAY IJI0IAIMU
ITIOBEPXHOCTEU U
00BEMaMU TOJOOHBIX
Tl

IToxoOuEble Tena B
MIPOCTPAHCTBE.
N3menenne o06béma npu
IO00MH.
Crepeomerpuueckue
3aJ1a4M, CBI3aHHEIC C
BBIYHCIEHHEM 00BEMOB
TEJ ¥ IUIoIaae
MIOBEPXHOCTEN

80

KonTponbHas padora
"ITinomntagu
MOBEPXHOCTH U 00BEMBI
KpYIJIbIX TET"

81

JBrxeHus
MPOCTPAHCTBA.
OtobpaxxeHus.
JIBU>KeHUs U paBEHCTBO
¢buryp. O6mmue
CBOMCTBA JBMKEHUI

82

83

Bunasl nBmxennii:
napasiebHbIN
MepPEeHOC, LIEHTpaIbHas
CUMMETpPHUS, 3epKaTbHast
CUMMETpHS, TOBOPOT
BOKPYT MPAMOM
[IpeobpazoBanms
nopo6us. [psmas u
cdepa Ditnepa

84

['eomeTpuyeckue
3aJjaui Ha IPUMEHEHUE
JIBUKCHUS




85

KonTtponsHas padora
"BekTopsbl B
npocTpaHcTse"

86

87

Ob6o6maromee
noBTopenue 11
MOHATHI U METOJ0B
Kypca reomerpun 10-11
KJIACCOB,
CUCTEeMaTU3aIHs
3HAHUM:
"[TapamiensHOCTh
IIPSMBIX U IIJIOCKOCTEHN B
npoctpaHcTae”

Oo6ob61aro1ee
noBtropenue 11
MIOHATHI U METOA0B
Kypca reomerpun 10-11
KJIACCOB,
cUCTEeMaTH3aIus
3HaHuil: "BekTopsl B
npocTtpaHcTBe"

88

89

O06o0maroree
noBTopenue 11
MHOHATHH U METOJIOB
Kypca reometpun 10-11
KJIACCOB,
CUCTEMATH3aLM
3HaHUU: "BekTopsl B
npoctpaHcTae”

O6o0maromee
noBTopenue 11
MOHATHI U METO/I0B
Kypca reometpun 10-11
KJIaCCOB,
CUCTEeMaTH3aIHs
3HaHui: "O0beM
MHOTOrpaHHHUKa"

90

O6o6maromee
noBTtopenue 11
MHOHATHH U METOIOB
Kypca reomerpun 10-11
KJIacCOB,
CHCTEMAaTHU3allH
sHanui: "O0peM




MHOTOTrpaHHHKaA"

91

92

O0o0maroree
noBTopenue 11
MMOHATHHA U METOJOB
Kypca reomerpun 10-11
KJIaCCOB,
CHCTEeMaTH3aIus
sgaguii: "Ilmomaan
MMOBEPXHOCTU U 00BEMBI
KpyIJjbix Ten"

Ob6o6maromee
noBtropenue 11
MOHSITUI U METOJIOB
Kypca reomerpun 10-11
KJIACCOB,
CUCTEMAaTH3aIIHS
3Hanui: "[lnomanu
MTOBEPXHOCTH U 00BEMBI
KpYyIibIX Ten"

93

94

HToroBasi KOHTpOJIbHAS
paborta

HToroBast KOHTpOJIbHAS
pabota

95

IToBTOpEHNME,
00o0011IeHE U
CHCTEMAaTH3aIHsI
3HAHUM

96

Hcropus pazsutus
CTEPEOMETPUN KAK
HayKH U €€ poJib B
Pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

97

98

Hcropus pa3Butns
CTEPEOMETPUU KAK
HayKHU U €€ pojb B
Pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pazsurus
CTEPEOMETPUN KaAK
HayKHU U €€ pojb B




Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

99

100

101

Hcropus pazsurus
CTEPEOMETPUU KAK
HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHUI

HcTopus pa3BuTHs
CTEPEOMETPUN KAK
HayKH U €€ poJib B
pa3BUTHUU COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

Uctopus pazsutus
CTEpPEOMETPHUU KaK
HayKH U €€ poJib B
pa3BUTUU COBPEMEHHBIX
VHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJOT UM

102

Hcropus pazsutus
CTEPEOMETPUN KAK
HayKH U €€ poJib B
Pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

HepasencrBo
Yeorimena. Teopema
Yeorrmesa. Teopema
bepnymnu. 3akon
OOJIBIITUX YHUCEIT

HepasencrBo
Yeorrmena. Teopema
Yeorrmesa. Teopema
bepnynnu. 3akoH
OOJBIINX YHCET

BeposAiTHOCTH M CTATHCTHKA

HepasencrBo




UYeoOnrmena. Teopema
Yeorimena. Teopema
bepnynnu. 3akon
OOJIBIIINX YHCEIT

Br160pouHsIii MeTO
UCCIIEI0BAHUI

[TpakTrdeckas padoTa ¢
HCIIOJIE30BAHUEM
AIIEKTPOHHBIX TAOJIHUI

['enepanbHas
COBOKYITHOCTb U
Clly4aiiHas BEIOOpKA.
3HAKOMCTBO C
BbIOOPOYHBIMU
XapaKTEPUCTUKAMH.
OrneHka cpeHero u
TUCTIEPCUU
reHepagbHOU
COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTHUK

I'enepanbHas
COBOKYITHOCTb U
cilydaiiHasi BEIOOpKa.
3HAKOMCTBO C
BbIOOPOYHBIMU
XapaKTepUCTHKaMHU.
OrieHKa cpeiHero u
JTUCTIEpCUN
reHepaIbHOU
COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX
XapaKTEPUCTUK

OreHnBanue

BEPOSATHOCTEH COOBITHIA
0 BBIOOpKE

Craructudeckas
runoresa. [Tposepka
MIPOCTEUIINX TUIIOTES C
IIOMOUIBIO CBOMCTB
M3YUYEHHBIX
pacnpeneneHui

10

CraTuctuueckas
rumnoresa. [Tposepka




IIPOCTEUILNX TUIIOTES C
MIOMOILIbIO CBOMCTB
M3YYEHHBIX
pacrpeaeneHui

11

[IpakTuyeckas pabora c
UCIIOJIb30BaHUEM
NIEKTPOHHBIX TAOJIHIL

12

IIpumepsr
HENPEPBIBHBIX
CIIyYaHBIX BEJIUYHH.
DyHKIMSA INIOTHOCTH
BEPOSITHOCTH

13

PaBHOMEpHOE
pacrpeneieHue.
[Ipumepsl 3anay,
MMPUBOAAIINX K
IIOKAa3aTeIbHOMY U K
HOpPMaJIbHOMY
pacnpeneseHusIM

14

DyHKIMSA IUNIOTHOCTH
BEPOATHOCTH
[0Ka3aTeJIbHOTO
pacrpeneneHust

15

DyHKIUSA INIOTHOCTH
BEPOSATHOCTH
HOPMAaJbHOTO
pacrpeneneHust

16

TlociemoBaTeILHOCTE
OJMHOYHBIX
HE3aBUCHUMBIX COOBITHM.
IIpumep 3anaun,
MPUBOJISIIEH K
pacrpeIeIeHuI0
Ilyaccona

17

[TpakTrueckas padoTta ¢
UCTIOJIb30BaHUEM
AIIEKTPOHHBIX TaOJIHIL

18

KoBapnanus nByx
CITyYailHBIX BEJIMYMH.
Koadpounuent
KOPpEJSILIU

19

CoBMecTHBIC
HaOJIOZCHUS ABYX
BEJIMYHH




20

Br16opounsrii
ko3 urmeHT
KOPPEISIUH

Paznuuune mexmy
JIMHEHHOM CBS3BIO U
MIPUYMHHO-
CIIEICTBEHHOMU CB3BIO

22

23

JIuneitnas perpeccus
[IpakTruueckas pabora ¢
HCITOJIb30BaHUEM
3JICKTPOHHBIX TAOJIUII

24

IIpencraBnenue qaHHBIX
C TIOMOIIIBIO Ta0JIHII U
Iuarpamwm,
onucareabHas
CTaTHCTHKA

25

OMBITHI C
PaBHOBO3MOKHBIMH
3JIEMEHTaPHBIMH
COOBITHSIMH

26

Breruncnenue
BEPOSITHOCTEH COOBITUIA
C IPUMEHEHUEM

opmyn

27

28

Brruucnenune
BEPOSITHOCTEH COOBITUIA
C IPUMEHEHUEM
rpadu4ecKux METOJIOB:
KOOpJMHATHAS Mpsmas,
JiepeBo, AUarpamma
Olinepa

Cry4aifHbIe BETHYHUHBI
U pacrpeieieHus

29

30

31

Maremarnueckoe
0’)KHMJIAHHE CITy4alHOU
BEJINYUHBI

MareMaTudeckoe
0’KMJIAHHE CITy4alHOU
BEJINYNHEI
KonTtponpHas padora:

"BeposITHOCTB U
CTaTHCTHUKA"

32

Brruncnenune




BEPOSATHOCTEH COOBITHIA
C IPUMECHEHUEM
dbopmyn u rpaduueCcKuX
METOJ/IOB

Brpruncnenue
BEPOSITHOCTEH COOBITUIA

33 C IpUMEHEHUEM 1
dbopmyn u rpaduueCcKuX
METO/IOB

CiyvaiiHble BETMYUHBI
U pacIipeieICHHMsI.

34 MareMaTuyeckoe 1
0’XKHMJIaHHE CITyYalHOU
BEJTMYUHBI

OBILEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 212 19

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBI
10 KJIACC

Kon IIpoBepsiemble mnpeAMeTHBbIE pPe3yJabTATHI OCBOCHHS OCHOBHOM
NpoBepPsSIEeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeIHero o01mero 00pa3oBaHus
pe3yjabTarTa
1 Yucna u BEIYUCICHUS
11 OnepupoBaTh NOHATHSIMU: PALIMOHAIIBHOE U JIEUCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JECATHYHAS APOOb, TPOLIEHTHI
12 BeimonusaTe apudmernyeckue omepanud ¢ palndOHANBHBIMH U
' JEMCTBUTENbHBIMU YU CIIAMU
13 BeimonnsaTe npuOIMKEHHBIE BBIYMCICHUS, HCIOJIB3Ys TpaBUiia
' OKPYTJICHUS, JAeNIaTh MPUKHUIKY U OIEHKY PEe3yJIbTaTa BHIYUCICHUHN
OnepupoBaTh TMOHATUSAMH: CTENEHb C LEJIBIM IIOKa3aTelieM,
cTaHaapTHas Qopma 3amuch JCWCTBUTEIBHOTO YHCIA, KOpPEHb
14 HaTypaJlbHOM CTENEHH; MCIOJIb30BaTh MOAXOMAIIYI0 (HOpMY 3amuch
JNEWCTBUTEIBHBIX YHUCEN [UISl PEIICHHs TPAKTUYSCKUX 3aaad |
MIPEACTABICHUS JAaHHBIX
OnepupoBaTb  MOHATUSIMU:  CHUHYC, KOCHHYC U  TaHIE€HC
1.5 MPOU3BOJIBHOTO YIJIa; UCHOJIb30BaTh 3alMCh IPOU3BOJIBHOIO yria
yepe3 oOpaTHBIE TPUTOHOMETPUYECKHE (DYHKITHH
2 YpaBHEHUs 1 HEpABEHCTBA
OnepupoBaTh MOHATHIMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
2.1 1esnoe, paruoHaIbHOE, HppaloHAIbHOE ypaBHEHHUE, HEPABEHCTBO,

TPUTOHOMETPHYECKOE YpaBHEHUE

2.2 BoImonsaTh mpeobpa3zoBaHus TPUTOHOMETPUYECKHX BBIPAKEHUH U




pemaTrh TPUrOHOMETPUYECKHUE YPAaBHEHUS

BoimonusaTe  mpeoOpa3oBaHus — LETBIX,  PAalMOHAIBHBIX U
2.3 UPPALMOHATIBHBIX BBIPAXEHUM M pEIIaTh OCHOBHBIE THIbI LEJIBIX,
PaLMOHATIBHBIX U UPPALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
[IpuMeHAT  ypaBHEHHsT M HEpPaBEHCTBA  JUIl  PELICHMS
24 MaTeMaTHUYeCKUX 3aJad U 3a/ad M3 pa3jIMuHbIX oOjacTeidl HayKud U
peanbHOM KNU3HU
MonenupoBaTh peanbHble CUTYalluu Ha sI3bIKe areOphl, COCTABIATH
95 BBIDAKECHMS, YPAaBHEHHMs, HEPABEHCTBA II0 YCJIOBHIO 3a/auH,
UCCJIEN0BATh IMOCTPOCHHBIE MOJENIN C HUCIOJIb30BAaHUMEM allapara
anreopsl
3 QyHKIUHU U TpapUKu
OmnepupoBath MOHATUSAMU: (GYHKIUS, COCOObI 3aAaHus (PyHKUIUH,
3.1 001acTh OmpeneNeHus U MHOXXECTBO 3HAYCHHUH (YHKIUH, rpaduk
¢dyHKIMHM, B3aMHO 0OpaTHbIe (QyHKITHH
3. OnepupoBaTh MOHATHSIMH: YETHOCTh U HEUYETHOCTH (DYHKIUU, HYIIU
' (bYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonp3oBatk rpaduku GyHKIUH 11 pelieHns ypaBHEHUN
3.4 Ctpoutb M uuTath rpaduku JUHEHHONW (QYHKIMU, KBaIpaTUIHOU
' (GyHKIUH, cTeneHHONW (QyHKLUU C LIeJIbIM [T0Ka3aTeleM
Hcnonb3oBate rpaguku QyHKIUE U1 UCCIE0BaHMs MPOLECCOB U
35 3aBHCUMOCTEH MPH pelIeHUH 3ajiad U3 IPYTUX Y4eOHBIX IPEIMETOB U
' peabHOM JKHU3HM, BBIpaXaTh (OpPMyIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU
4 Hauana matemaTnyeckoro aHaamsa
41 OnepupoBaTh HOHATHAMM: TOCIEI0BATEIBHOCTD, apu(pmMeTHIecKas 1
' reoMeTpHuuecKas porpeccun
OnepupoBatb HNOHSATHSMU: OECKOHEUHO yObIBaro1as
4.2 reoMeTpuyeckass mporpeccusi, cymma O€CKOHEYHO YyObIBaromIeit
FEOMETPUUYECKOH IPOTPECCUU
4.3 3amaBaTh MOCIEOBATEIIHHOCTH PA3IMYHBIMHU CIIOCOOaAMU
44 Hcnonb3oBare CBOMCTBA IMOCIEA0OBATEIIBHOCTEN W MPOTPECCUN IS
' pelIeHns pealbHbIX 3a]a4 MPUKJIaJHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
5.1 OnepupoBaTh NOHATUSAMHU: MHOXKECTBO, OTIEpAI[UH HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaTr sl ONUCAHUS
5.2 peaNbHBIX MPOLECCOB W SIBICHUM, MPU PEIIEHUU 3a0a4 U3 APYrux
y4eOHBIX IPEAMETOB
5.3 OnepupoBaTh MOHATHSAMH: OIpEICIIEHHE, TEOopeMa, CJe/ICTBUE,
JI0Ka3aTeNIbCTBO
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 UuTath U CTPOUTH TAOJHIIBI K TUATPAMMBI




6.2

OnepupoBaTh MOHATUSAMH: cpelnHee apudmMeTHdeckoe, MeauaHa,
HauOoJIblllee, HaNMEHbIIEEe 3HAYEHHE, Pa3Max MAacCHBa YHUCIIOBBIX
JAHHBIX

6.3

OnepupoBaTh TMOHSATUSAMU: CIIyYalHBIM HKCIIEPUMEHT (OMBIT) |
cillydyaifHOe COOBITHE, JJIEMEHTApHOE COOBITHE (dJIEMEHTaPHBIH
UCXOJ) CIy4allHOIO OMbITa; HAXOAWUTh BEPOATHOCTH B ONBITAX C
PaBHOBO3MOXHBIMU ~ CIIyYaHBIMH ~ COOBITHSIMH, HaxOOuTb U
CpPaBHHMBATh BEPOATHOCTH COOBITUH B U3YYEHHBIX CIy4YalHBIX
JKCIIEPUMEHTAX

6.4

Haxomuts 1 hopMyIupoBaTh COOBITHS: TIEPECEUCHUE U 00bETNHECHUE
JTAHHBIX COOBITUH, COOBITHE, TPOTUBOIIOIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCs JauarpamMmamu Dilepa U Gopmysnol clnokeHus
BEPOSTHOCTEH MPH PEIICHUN 33/]1a4

6.5

OrniepupoBaTh MOHATUSIMHU: YCIOBHAs BEPOSITHOCTh, HE3aBHUCHUMBIC
COOBITHS; HAXOJIUTh BEPOSITHOCTH C TIOMOIIBIO MTPaBUJIa YMHOXKEHUS,
C TIOMOIIIBIO JIepeBa CIy4yaiiHOrO OIbITA

6.6

6.7

6.8

[TpuMeHsAT KOMOMHATOPHOE MPaBWJIO YMHOXKEHUS IPU pEIICHUU
3a1a4y

OnepupoBaTh NOHATHSAMM: HCIBITAHUE, HE3aBUCHMBIE HCIIBITAHUSA,
CepUs MWCIBITAaHWM, YyCHEX M HeyAada; HaxOAUTb BEPOSTHOCTU
COOBITHIl B cepUM HE3aBHCHMBIX HCIBITAHUI JI0 MEPBOrO ycrexa,
HaXOJHUTh BEPOSITHOCTH COOBITUI B Cepuu UCTbITaHUI bepHynmu

OHGpHpOBaTB IOHATHUAMMU cnyqaﬁHaﬂ BCJIIMYMHA, paclpCACICHUC
BepOHTHOCTCﬁ, AuarpamMma pactpeaciICHUA

7.1

I'eomerpus

OHCpHpOBaTB IMOHATHUAMUA: TOYKaA, IIpsAMasd, MIOCKOCTb

7.2

[IprMeHATh aKCHOMBI CTEPEOMETPUM W CIEIACTBHS W3 HUX IpHU
pELIEHUN TEOMETPUYECKUX 3a1a4

7.3

7.4

OnepupoBaTh NOHATUAMU: NAPAIIIEIBHOCTh U NEPIEHIUKYIIPHOCTD
MPSIMBIX U IIJIOCKOCTEMN

KJIaCCI/I(bHLIHpOBaTB B3aMMHOC PAacCIIOJIOKCHHUC MMpsAMBIX n
IUIOCKOCTEH B MMPOCTPAHCTBC

7.5

OnepupoBaTh MOHATHAMH: ABYTPAHHBIM YroJj, TpaHU JABYTPaHHOTO
yria, pebpo ABYTrpaHHOTO YIJia, TWHEWHBIN yroyl JBYTPAaHHOTO YIJIa,
rpajycHasi Mepa JBYTrpaHHOIO yria

7.6

7.7

7.8

OnepupoBarb  NOHATHSMHU:  MHOTOTPaHHUK,  BBIIYKIBIM |
HEBBIITYKJIbIN MHOT'OTPaHHUK, 3JIEMEHTBI MHOT'OTPaHHUKA,
IIPaBUJIbHBIN MHOTOTPAHHUK

Pacno3naBaTe OCHOBHbIE BHJbl MHOTOI'PAaHHHMKOB (TIHpamuna,
pU3Ma, IPSMOYTOJIbHBIN Hapasienenumnes, Kyo)

KnaccudumupoBate MHOTOTpaHHHKHM, BBIOMpasl OCHOBaHHS JJIs
KIacCupUKauy  (BBIMYKJIbIE ¥  HEBBIMYKJIBIE MHOTOTPAHHUKH,
MpaBUJIbHBIE MHOTOTPAHHHMKH, TIPSMbIE W HAKIOHHBIE MPU3MBI,




napajuie’enuneab)

7.9

7.10

OHepI/IpOBaTI) IIOHATHUAMM CeKylias IIJIOCKOCTBD, CCUCHUC
MHOI'OIrpaHHUKOB

OOBSICHATH IMPUHLOUIIBI TTOCTPOCHUA CeUeHH I MHOT'OI'PaHHHKOB,
HCIIOJIB3YA METOM CJICI0OB

7.11

CTpouTh ceYeHUS] MHOTOTPAHHHUKOB METOJIOM CIICJIOB, BBIOJHSTH
(BBIHOCHBIE) TIOCKHME YEPTEKH M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: BuI cBepxy, COOKY, CHU3Y

7.12

Pemate 3aa4u Ha HaXOXICHUC TCOMCTPUUCCKHUX BCJIHMYHUH II0
06pa3uaM WK aJiIropuTMaM, NPUMCHAA HU3BCCTHBIC AHAJIUTHYCCKUC
MCTOJAbI MpHU PCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ala4 Ha
BBIYHMCIICHUC paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKaMMu, OT TOYKH 10
HpHMOfI, OT TOYKHIAO IINIOCKOCTH, MCKAY CKpPCHIUBAOINMUCH
MMpsAMBbIMHA

7.13

Pemate 3aa4u Ha HaXOXIACHUC TCOMCTPUUCCKHUX BCJIHWYHUH II0
06pa3uaM WK aJIrOpuTMaM, MNPUMCHAA HU3BCCTHLIC AHAJIUTHYCCKUC
MCTOJAbI MpHU PCHICHUU CTAHAAPTHBIX MAaTCMATHYCCKUX 3ala4 Ha
BBIUUCJICHUC YIJIOB MCKAY CKPCHIMBAOIMHUMUCA IPAMBIMHU, MCKAY
HpHMOﬁ U IIOCKOCTBhIO, MCIKAY INIOCKOCTAMMU, ABYTI'PAHHBIX YTJIOB

7.14

Boruncnate 00bEMBI U IUIOIIAAU I[MOBEPXHOCTEH MHOIOIPaHHUKOB
(mpu3ma, mTHMpamMuIa) C OpUMEHEHHEeM (OpMyl, BBIYMCIATH
COOTHOILIEHUS MEXAy IUIOUIaJIMU TOBEPXHOCTEH, 0O0bEMaMu
N0JJOOHBIX MHOTOTPAHHUKOB

7.15

7.16

7.17

OnepupoBaTh NOHATUSMU: CUMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IJIIOCKOCTh CHMMETPUH (PUTYPbI

N3Bnekatb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPeACTAaBICHHYIO Ha
yepTekax U pUCyHKax

[TpumensTH TEOMETPUUECKHE (bakThI TUISL peleHus
CTEPEOMETPUYECKUX 3a]ad, NPEANOJAralouX HECKOJIBKO IIaroB
pellIeHNs, €CITU YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOU (opme

7.18

[IpuMeHATh mpocTeNIne NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI IIPU PEHIEHUU CTEPEOMETPUUECKUX
3a1a4

7.19

7.20

[IpuBOANTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOLE
W OKU3HM, pPacloO3HaBaTh IMPOSBIIEHUE 3aKOHOB TIE€OMETPUM B
HCKYCCTBE

[IpumeHATh NONy4YEHHBIE 3HAHWS Ha INPAKTHKE: aHAJIU3UPOBATh
pealbHbIE CUTYalluu U NMPUMEHSTh U3yYEHHBIE MOHATUSA B Mpolecce
MOKCKAa PENIeHHs] MAaTeMaTH4YeCKH CPOpPMYJIUPOBAHHON MpOOIEMBI,
MOJEIMPOBaTh PCANbHBIE CUTyallud Ha S3BIKE T'€OMETpPHH,
UCCIIENOBATh  IIOCTPOCHHBIE  MOJENM  C  HCIOJIb30BaHUEM
reOMETPUYECKUX MOHATHH W TEOpeM, ammaparta ainreOpbl, pemaThb




MPAKTUYCCKUC 3a/laur, CBA3AHHBIC C HAXOXKIACHUCM I'COMCTPUUCCKUX

BEJIMYMH
11 KJIACC
Koxn "
IIpoBepsiemble mpeaMeTHbIe Ppe3yJbTaTbl OCBOCHHS OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o0ero 06pa3oBaHus
pe3yJabTara
1 Yucna u BIYUCICHUSA
OnepupoBaTh MOHATHAMU: HATypaJbHOE, LIEI0€ YHCIO; HCIOJIb30BaTh
11 IPU3HAKKU JIEIMMOCTH LEJIbIX YHCEN, pa3jokKEeHHE 4YKcia Ha MpOCThle
MHOXHTENH JUIs PEeLIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIEM
13 OnepupoBaTb  MHOHATHAMHU:  JorapudMm  4YucCia, JECATUYHBIE U
' HaTypajbHbIE JOrapu(pMbl
2 VYpaBHEeHUS U HEpaBEHCTBA
[IpuMeHsTh CBOMCTBA CTENEHHM JUId IpeoOpa3oBaHUs BbIpaKEHU,
2.1 OTIEpPHPOBATH TOHITHUSMH: IIOKA3aTENbHOE YPAaBHEHUE U HEPAaBEHCTBO;
pemaTh OCHOBHBIC THITBI TOKA3aTEbHBIX YPaBHEHHH U HEPABEHCTB
BeinonHATe npeoOpa3zoBaHus BBIPAXKEHUH, COJEpXKalUX JorapuMsl;
2.2 OINIEpPUPOBATH MOHATUAMU: JIOTapU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIbI JJOrapU(PMHUUECKUX YPaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemeHus npocTeHInX TpPUrOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATUSMHU: CHCTEMA JTHHEHHBIX YPaBHEHU U €€ peleHHe;
2.4 UCTIONIB30BAaTh  CHCTEMY JIMHEWHBIX  YpPaBHEHUH  JUISI  PEIICHHS
NPaKTUYECKHUX 3a/1a4
95 HaxonuTe  pemlieHus  MpOCTEMIIMX  CHUCTEM U COBOKYIHOCTEH
' palMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB
MonenupoBaTh peallbHbIe CUTYaIlMM Ha sI3BIKE alnreOpbl, COCTaBIIAThH
26 BBIPQ)KEHUS, YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI IO YCIOBHUIO 3a/1a4H,
UCCIIeIoBaTh TOCTPOCHHBIE MOJEIM C HCIHOJb30BAHUMEM amrmapara
anreOpbl
3 OyHKIUY 1 TpaduKu
OnepupoBaTh MOHATHSAMHU: TepHOAMYECKass (YHKUUSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUKU 3KCTpeMyMma (pyHKuuu, HanOosipliee U
' HaVMEHbIIIee 3HaUYeHN (QYHKIIMHA Ha TPOMEKYTKE; UCTIONB30BATh UX IS
uccieoBaHus PyHKIMH, 3aJaHHOU TrpaduKoM
OnepupoBaTh NOHATHAMU: TpapUKU MOKA3aTEIbHOH, JOrapupMUIECKOM
3.2 U TPUTOHOMETPUYECKUX (YHKIMH; M300pakaTh MX Ha KOOPIMHATHOM
TUTOCKOCTH | UCTIOJIB30BATH JIJISl PEIICHUS] YPaBHEHUH 1 HEPABEHCTB
N3o00paxkaTh Ha KOOPAMHATHOMW IUIOCKOCTH TpaduKH  JTHHEHHBIX
3.3 YpaBHEHHI W HCIIONB30BaTh WX U PEUICHUS CHCTEMBbl JIMHEHHBIX

YpaBHEHUNU




Hcnonp3oBate rpaduku (GYHKIUN A8 HCCIENOBAHUS MPOIECCOB H

34 3aBUCUMOCTEH U3 JPYTrUX yUEOHBIX TUCIUILTIH
4 Hauana maTtemaTndeckoro aHaausa
OnepupoBaTh MOHATHSAMHU: HENpEpbIBHAas (QYHKIUS, TMPOU3BOHAS
4.1 (GyHKIMM, WMCIOJIb30BaTh T'€OMETPUUYECKHMH H  (U3HUYECKHUHA  CMBICI
NPOM3BOIHOM JIJISl pEIICHUS 3a/1a4
4 HaxomuTe  mpOM3BOAHBIC  JIEMEHTApHBIX  (YHKIUH, BBIYUCISATH
' MIPOM3BOJIHBIC CYMMBI, IPOU3BEICHHSI, YACTHOTO (DYHKIIUH
Hcnonp3oBath MPOWM3BOAHYIO JUIA  HMCCIENOBaHUSA  (QyHKIUMM  Ha
4.3 MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHSATh Pe3yJIbTaThl UCCIEIOBAHUS K
MOCTPOCHUIO rpapuKoB
44 Hcronp30BaTh MPOM3BOIHYIO JUTSI HAXOXICHUS HAWIYYILETO PEHICHUS B
' NPUKJIAJHBIX, B TOM YHCJIE COMATBHO-YKOHOMUYECKHUX, 3a1auax
45 OnepupoBaTh NOHATHUSAMH: TEPBOOOpa3Hasi M HMHTETPAN; IIOHUMATH
' TCOMETPUYCCKUHN M (PU3MYCCKHIA CMBICIT HHTETpaja
46 Haxomute mepBooOpasHble 3l€MEHTapHBIX  (DYHKIHMHA, BBIYHCIATH
' uHTerpan o Gopmyne Herorona — Jleiionuma
47 Pemiate mpukiiagHble 3a1a4uM, B TOM YHUCIIE COLUAIBHO-YKOHOMUYECKOTO
' U QU3UYECKOT0 XapaKTepa, CPeICTBAMH MATEeMaTHYECKOT0 aHAJIN3a
5 Teopus BepossTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEPOSTHOCTM  3HAUEHUH  CIy4allHOW  BENUYUHBIIIO
' pacrpeeneHuIo WK C MOMOIIBIO JHarpaMm
OnepupoBaTh TMOHSATHEM MAaTEMaTHYECKOTO OXXHMIAHUS, TMPUBOAUTH
5.9 OpUMephl  TOTO, KaKk MPHUMEHSeTCS MaTeMaTH4YecKoe OXHUJAaHUe
' CIy4aifHOH BEIMYMHBI, HAXOAWTh MaTEeMaTHYeCKOe OXHUJAHHE IIO0
JAHHOMY PacHpeeseHHUIO
5.3 HmeTh mpejcTaBieHne 0 3aKOHe OOJIBIINX YHCE
5.4 Hmets npeacraBieHrne 0 HOPMaJIbHOM PACIPENEICHUN
6 I'eomeTpus
OnepupoBaTh MOHITUSMH: IIHJIMHIPAYECKAs TOBEPXHOCTh, 00pa3yromme
6.1 IIMHAPUYECKOW TIOBEPXHOCTH, IHMJIMHIP, KOHUYECKash IMOBEPXHOCTb,
' oOpa3yroniye  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTyYEHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoiokeHHe cPephl U TUIOCKOCTH
OnepupoBaTh MOHATUSIMH: IIAPOBOH CErMEHT, OCHOBAaHHE CETrMEHTa,
6.5 BBICOTAa CErMEHTa, IIAPOBOM CIJIOW, OCHOBaHME IIAPOBOTO CJOs, BHICOTA
IIapOBOTO CJIOS, IAPOBON CEKTOP
6.6 Bbrauciate 00bEMBI M IUIOMIATM ITOBEPXHOCTEH TEN  BpalleHUS,
' reOMETPUYECKUX TEJI C MPUMEHEHUEM (popMy
6.7 OnepupoBaTh TOHSATHUSMH: MHOTOTPAHHUK, BIIMCAaHHBIM B chepy u




OTMCaHHBIN 0KOJIO cepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK UM TEJIO
BpallcHus

6.8

6.9

BbI4ucnaTe  COOTHOMICHUS MEXIy IUIOMAAIMU TOBEPXHOCTEH U
00BpEMaMU TTOTOOHBIX TEN

N3o00paxarh u3ydaemble (GUTYpHI OT PYKH U C MPUMEHEHUEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbInosiHATE  (BBIHOCHBIE) IUIOCKHME YEPTEXKU W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHI CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUYECHHS Tell
BpalleHus

6.11

W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpa3oBBIBATh HH(GOPMAIHMIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYypax, NpPEJCTAaBICHHYIO Ha
YepTekKax U pUCYHKaxX

6.12

6.13

[TpumensTh reomerpuueckue (akThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOIararoliuX HECKOJbKO IIAroB PpELIEHUs, €CIM YCIOBUSA
MIPUMCHCHHUS 33JIaHbI B IBHOU (hopMe

OHepI/IpOBaTb IOHATHEM: BCKTOP B ITPOCTPAHCTBE

6.14

BI)IHOJ'IHHTI) HeﬁCTBHﬂ CIIOKCHU A BCKTOpOB, BBIYUTAHUA BCKTOpOB )41
YMHO)KCHI/IH BeKTOpa Ha 4ucio, 06’I)$ICH$[TI), KaKNUMH CBOﬁCTBaMH OHUA
o0JrazaroT

6.15

6.16

6.17

[IpumensTs npaBuiIo Napauieaenuneia Ipyu CI0KEHUN BEKTOPOB

OnepupoBaTb NOHATHUAMHU: JAEKapTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
yroJl MeXHy BEKTOpaMH, CKaJIpHOE IPOM3BEIEHUE BEKTOPOB,
KOJIJTMHEApHbIE U KOMIIJIAHAPHBIE BEKTOPHI

Haxomute cymMMy BEKTOpOB U NpPOM3BEACHHME BEKTOpa Ha YMCIO, YTOJ
MEXJly BEKTOPAaMH, CKaJISPHOE IIPOU3BENECHUE, PACKIAABIBATE BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

6.19

6.20

BaI[aBaTB IIJIOCKOCTH YPABHCHUEM B I[eKapTOBOfI CUCTCME KOOpANHAT

Pemate HpOCTCﬁH.IPIG TCOMCTPHUYICCKUC 3ala41 Ha IPUMCHCHUC BEKTOPHO-
KOOpAWHATHOTO METOJa

Pemate 3amaun Ha J0Ka3aTeIbLCTBO MAaTEMATHYECKHX OTHOIIECHHNA H
HAXO0XJICHWE TeOMETPUYECKHX BEIUYUH MO 00pasliaM WM alTOpUTMaM,
OPUMEHSIS  M3BECTHBIE  METOABl MPH  PEIIEHUH  CTaHAapTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

[IpuMeHATh mpocTEWIINE NPOrpaMMHBIE CpPEACTBA W DIJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a7a

6.22

6.23

HpI/IBO,Z[I/ITB IMPUMEPbI MATEMATUYICCKUX SaKOHOMCpHOCTeﬁ B IIpUpoJACc U
JKHU3HHU, paCliO3HABATh MMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IpuMeHsATH MOTy4YeHHBIEC 3HAHUS HA MIPAKTUKE: aHAIN3UPOBAThH PealbHbIe
CUTyallud M NPUMEHSATh HM3yUeHHbIC MOHATUS B IPOILECCe IOUCKA
pelieHus MaTeMaTUUYECKU chopMyIHPOBAHHOM poOJIeMsl,
MOJICIUPOBATh pPeajbHbIE CUTYallMU Ha SI3bIKE T€OMETPHH, HCCIEeI0BATh
IIOCTPOEHHBIE MOJICNIM C HMCHOJIb30BAHHEM T'€OMETPHUYCCKHUX TOHITUH |




TEeopeM, armapara airedpsl, pemarh NPaKTUISCKUE 3a/1a4M, CBSI3aHHbBIE C
HAXO0X/IEHUEM T€OMETPUYECKUX BETNYHH

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC
Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Hucna u BIYUCIICHUS
Panmonanbhple  uuciaa. OOBIKHOBEHHBIE U JIECSATUYHBIE JIpOOM, IPOLIEHTHI,
OeckOHeuHble  MepuoAuuYeckue  ApoOu.  Apudmernueckue  omepanuu ¢
1.1 palMOHANBHBIMU YHUCIAaMH, IPeoOpa3oBaHUs UYUCIOBBIX BblpakeHUil. Ilpumenenue
ApoOell ¥ MPOLIEHTOB AJIS pelleHHs] MPUKIAAHBIX 3a/Jad U3 Pa3IUYHBIX OTpaciieit
3HaHUH U PEaJbHOM KU3HU
JlelictBuTenbHble  uMciaa.  PanuoHanbHble M MppAalMOHAlbHBIE  YHUCIA.
1.2 Apudmernueckue omepauuud ¢ JIeHCTBUTENbHBIMU uuciaamu. [lpubnmxEHnHble
BBIUMCIICHUS], [TPABUIIA OKPYIJICHUS, IPUKU/IKA U OLIEHKA Pe3yibTaTa BIYUCICHUN
Crenenp c mensiM mokasareneM. CraHmapTHas ¢opma 3amucH JACHCTBHTEIBHOTO
1.3 yrcia. Vcrnonp3oBaHNE MOAXOMANICH (OPMBI 3alUCH JEHCTBUTENBHBIX YHCEN IS
peleHusl MPaKTUYECKUX 3a7a4 U IPEJCTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTereHH. JeHcTBHs ¢ apudMeTH4ecKuMu
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHT'€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxaecTBa U TOXKIECTBEHHBIE TIPe0Opa3OBaHUS
99 ITpeoOpa3oBanue TPUTOHOMETPUUYECKHX BBIpa)KEHUI. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYIIBI
53 VYpaBHeHue, kopeHb YypaBHeHMs. HepaBeHcTBO, pelieHue HepaBeHCTBa. MeTon
WHTEPBAIOB
2.4 Pemienue nenbix U IpoOHO-pAIMOHAIBHBIX YPABHEHUI U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpaBHEHUN U HEPABEHCTB
2.6 Perienue TpUroHOMETPHUUECKUX ypaBHEHUN
97 [TpumeHeHre ypaBHEHUH W HEPAaBEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3a/1a4 U 33134
' U3 PA3JIMYHBIX 00JIaCTe HAYKH U PealbHOM KU3HU
3 OyHKIMH U TpaduKH
31 @Oynkius, crnocodbl 3amaHus ¢yHkuuu. [paduk ¢ynkumuu. B3aumHO 0oOpaTHBIE
' GyHKIMH
3.9 OO6nacTh ompeaeneHUss M MHOXKECTBO 3HaueHU @yHkiuu. Hymn ¢yHkuum.
' [TpomexyTKH 3HAKONOCTOSTHCTBA. YETHBIE M HEUETHBIE PYHKIIUH
33 CrenenHas (pyHKIMS ¢ HATYpaJbHBIM U IeNbIM MoKa3aTenem. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuueckass OKpYKHOCTb, ONpEICICHUE TPUTOHOMETPHUUECKUX (DYHKIUI

YUCIIOBOT'O apryMEHTA




Hauana maTemaTuyeckoro aHainsa

4.1

4.2

[TocnenoBarenbHOCTH, CHOCOOBI 3a/laHusl MocienoBareabHOCTed. MOHOTOHHBIE
I10CJIEI0BATEIBHOCTH

ApudmeTrnueckas U reomerpuyeckas mnporpeccuu. beckoneuHo yObIBaromas
reoMmerpuueckas mnporpeccus. CymMma OecKOHEUHO YOBIBAIOIIEH T'€OMETPHUUECKOM
nporpeccuu. dopmyrna CIOXKHBIX NPOLEHTOB. Vcmonb30BaHHE MTPOrPECCHH s
pellIeHrs peabHbIX 3aJa4 MPUKIAIHOTO XapaKTepa

MHoxecTBa B JIOTHKa

5.1

5.2

MHoxecTBO, omepauuu HajJ MHOXecTBaMu. Jluarpammel Oitsiepa — Benna.
[IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOTO armapara s OIHCAHUS PealbHbIX
MIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 APYTUX yYeOHBIX MPEIMETOB

OnpeﬂeneHI/Ie, TCOpEMaA, CIICACTBUE, JOKA3ATCIILCTBO

6.1

6.2

6.3

Teopust BEpOATHOCTEN M CTATUCTHUKA

[IpeacraBnenne JaHHBIX C  MOMOIIbIO  Tabmuim W guarpamm.  CpemHee
apudmernueckoe, MeauaHa, HAWOOJBINEe W HAUMEHBINEEC 3HAUCHUS, pa3Max,
JTUCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHME YMCIIOBBIX HAOOPOB

CnyualiHple SKCHEpUMEHTHI (ONBITBI) M CIIy4alHbIE COOBITHUSA. JIEMEHTapHbIE
coObITHS  (MCXOzbl). BeposTHOCTH ciy4allHOro COOBITHS. bBIU30CTh YacTOTHIM
BEPOATHOCTH cOObITHI. CllydaliHble ONBITHI C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSMH. BeposiTHOCTH COOBITHII B ONIBITAXC PABHOBO3MOXKHBIMH DJIEMEHTAPHBIMU
COOBITUSIMHA

Onepauuu HajJ COOBITHSAMM: TepecedeHue, OOBbEeIMHEHHEe, MPOTHBOIOIOKHBIE
coObITHs. [lnarpammsl Ditnepa. @opMyiia ClIoKEeHUs] BEpOSITHOCTEH

6.4

YcnoBHas  BEpPOSTHOCTb. YMHOXKEHHE BeposTHOCTEH. JlepeBo  ciryyallHOro
skcniepuMmenTa. dopmysia moyiHoM BeposiTHOCTH. HezaBucrumbie COOBITHS

6.5

6.6

6.7

KomOunatopHoe mnpaBuino ymHOxeHus. IlepectaHoBku u dakrtopuan. Ywucio
couetanuil. Tpeyronbauk Ilackans. @opmyna Ounoma HeroToHa

bunapHblif ciydaiiHBIE ONBIT (MCHBITAHHME), yclexX M Heydaya. HezaBucumble
ucneltadusd. Cepusi HE3aBUCHMBIX HCHBITaHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIBITAHUN bepHysum

Cnyuaiinas BenmuuuHa. Pacripenenenue BeposiTHOCTeW. J(marpamMma pacnpeneneHus.
[Ipumeps! pactpesieieHnid, B TOM YHCIIE T€OMETPUIECKOeH OMHOMHUATBHOE

7.1

I'eomerpus

OCHOBHBIC TIOHSATHS CTCPCOMCTPHU. Tqua, npsamas, IIJIOCKOCTb, HNPOCTPAHCTBO.
[TousiTue 00 aKCHOMATHYECKOM MOCTPOCHUU CTCPCOMETPHUHN: aKCUOMBI CTCPCOMETPUHN
n CIICACTBUA U3 HUX

7.2

B3anMmHOe  pacronoxkeHune — NOpsAMBIX B IPOCTPAHCTBE:  MEpECEKaroluecs,
napajuleJibHble W CKpellMBamomuecs npsMble. [lapannenbHOCT NOpsAMBIX U
IUIOCKOCTENl B MPOCTPAHCTBE: NapajuleJbHbIE IpsAMBIE B  IPOCTPAHCTBE,
NapaJuIeIbHOCTh TPEX MPSAMBIX, MapaUIEIBbHOCTh NPSIMOM M IUIOCKOCTH. YTJIBIC
COHAIIPaBIICHHBIMM  CTOPOHAaMH, YIoJd MEXIy MpsSMbBIMM B IPOCTPAHCTBE.
[TapayienbHOCTh IJIOCKOCTEN: MapaulesIbHbIE IIJIOCKOCTH, CBOMCTBA IapalIeIbHBIX
mockocTeit. I[lpocreifmue mpocTpaHCTBEHHBIE (PUTYpHI Ha IIOCKOCTH: TETpadiap,




KyO, mapaJijiesienumne, MOCTPOCHUEe CEUeHU

7.3

[lepneHIUKYISAPHOCTh MNPSAMOM M IUIOCKOCTH: TEPHEHAMKYJSAPHBIE IPSAMbIE B
IIPOCTPAHCTBE, IIPSIMBIEC MapAJUICIbHbIE U NEPICHANKYJISPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPAMOU NEPIEHANKYISIPHON
IIJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJl MEXAY NPSMOM U INIOCKOCTBIO, IBYI'PAHHbBIN
yroj, JIMHEWHBIA Yrosl JBYIpaHHOro yria. llepnenaukynsap W HakIOHHBIE:
paccTosiHue OT TOYKHM JO IUIOCKOCTH, PacCTOSIHUE OT MpsMOW 10 IUIOCKOCTH,
npoekuus (Gurypsl Ha IUIOCKOCTb. IlepneHauKyJIsspHOCTb IUIOCKOCTEH: NpHU3HAK
NIEPIECHIUKYISIPHOCTH JBYX IUIOCKOCTEH. Teopema o TpEX nepneHauKyJspax

7.4

[loHsATHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHMKA, BBIIIYKJIbIE U
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. IIpusma: nN-yroiabHas
IpU3Ma, TPaHU U OCHOBAHMs HPU3MBI, MpsAMas U HAKIOHHAs HpPU3MbI, OOKOBas U
II0JIHAs NTOBEPXHOCTH Npu3Mbl. [lapamnenenunen, npsMOyroJbHbIN MapajuleennIe]
u ero coiicrsa. IIlupamMuga: N-yrospHas nupaMuja, rpaHd U OCHOBAHUE NMUPAMUIBL,
OOKOBasi M IOJIHAs MOBEPXHOCTh MHUPaMMJIbl, IPAaBWIbHAA U yCEeUEHHAs MHpaMHJA.
OneMeHTbl MNpu3Mbl U OUpaMuibl. llpaBUibHBIE MHOTOTpaHHMKH: IIOHSTHE
IIPaBUJIBHOIO MHOTOIPDAHHMKA, IIpaBWJIbHAs IIPU3Ma M IPAaBWIIbHAs IHMPAMHJA,
IIpaBWIbHAs TPEyrojbHasi MMpaMUAa U IPaBUWIbHBIN TeTpasap, kyO. [IpencraBnenue o
MPaBWIbHBIX MHOTIOIPAaHHUKAX: OKTajap, MAOAeKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U IUPaAMULbI

7.5

7.6

7.7

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUYKH, IPSIMOM, MIIOCKOCTH.
DOneMeHThl CHMMETpPUM B  NHUpaMujax, [apajieNienunenax, IMpaBUIbHBIX
MHOT'OTPaHHUKAX

Bbruucnenue 351eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriel. [lmomans
OOKOBOW TOBEPXHOCTM W TIOJHOM TOBEPXHOCTH MpPSIMON MpPHU3MBI, IJIOLIAb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTU MpsiMOW mpu3Msbl. [lnomans 60koBoi
MOBEPXHOCTH M TIOBEPXHOCTH IMPABWJIBHOM MUPAMHJIbI, TEOpEMa O IUIOIIAIU
yceu€HHoi nupamuabl. [lonsatue 06 06béme. O0bEM MUpaMHIbl, TPU3MBI

HO,I[O6HLI€ TCJIa B IPOCTPAHCTBC. CooTHOIICHUS MCXKAY TUIOIAAsIMU HOBCpXHOCTGfI,
o0bEMaMHu HOL[O6HI>IX TCI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1
11

Yucna 1 BEIYMCIIEHUS

HaTypaJ'ILHLIC n OCJIbIC YUCia. HpI/ISHaKI/I JACITNUMOCTH LCJIBIX YHUCEI

1.2
1.3

CreneHb ¢ pallMOHAIBHBIM TTOKa3aresieM. CBOWMCTBA CTETIEHU

Jlorapudm uucna. [lecaTuynbie U HaTypajbHbIE JOrapupMbl

2
2.1

VYpaBHEHHsI U HEPABEHCTBA

IIpeoOpa3oBanue BBIPAXKEHUH, COACPIKALIMX JIOTapU(MBI

2.2

[IpeobOpazoBanme BeIpa)XEHUH, COIEPKAIIUX CTENEHN C PAIIHOHAILHBIM
MOoKa3areieM

2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB




2.4

ITokasaTenbHbIC ypaBHEHUS U HEPABEHCTBA

2.5 JlorapudmMuueckre ypaBHCHHsI 1 HEPAaBEHCTBA
26 CucreMpl JNHMHEWHBIX YypaBHEHUH. PenieHne NpUKIAagHBIX 3a4ad C IIOMOIIbIO
' CHUCTEMbI JINHEHHBIX YPaBHEHU
2.7 CucreMsbl U COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHue ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO MAaTeMAaTUYECKUX 3a7a4
' Y 3a71a4 U3 pa3jMyuHbIX 001acTel HAyKU U pealbHOM JKHU3HU
3 OyHKIUH U TpaPuKH
Oyukuus. llepuoanueckue @ynkuuu. IIpomMexyTKH MOHOTOHHOCTH (DYHKIIMH.
3.1 Makcumymbl U1 MHHUMYMBbI GyHKIMH. HawmOomnbliee W HaWMEHbIIEe 3HAYEHUE
(GYyHKINK Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U Tpa@uKu
3.3 [Toka3zarenbHas u orapudmMudeckas QyHKIMH, KX CBOHCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadhukoB GyHKUUN A1 pelICHUS] YPaBHEHHUI U TMHEHHBIX CUCTEM
Hcnons3oBanne rpadukoB  (QYHKOWA I WCCICAOBAHUS  IPOILECCOB U
35 3aBHCUMOCTEH, KOTOpPhIE€ BO3HHMKAIOT TPU PEIICHHH 33Ja4 W3 JPYTHX y4eOHBIX
MIPEIMETOB U PEalIbHOM KU3HU
4 Hauana maremaTudeckoro aHaausa
4.1 HenpepriBable pyHKInu. MeToa HHTEPBAIOB 7Sl PELICHHS] HEPAaBEHCTB
4.2 [IpousBonHas ¢pyHkuuu. ['eomerpuueckuil 1 GU3NYECKUI CMBICI IPOU3BOIHOM
43 IIpousBosHble 31eMeHTapHBIX (yHKIMHA. DOpMysbl HAXOXKIEHHS HTPOM3BOIHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIIMH
[IpumeHeHne NPOM3BOAHOM K HCCIENOBaHMIO (PYHKIMA HAa MOHOTOHHOCTH U
4.4 skcTpemMyMbl. HaxoxkieHne HanOOJbIIEro U HaMMEHbIIEro 3HaueHUus (QyHKIUU Ha
OTpE3Ke
[IpumeHneHne Npou3BOAHON 1JI1 HAXOKICHHUS HAWIYUIlEro pelieHns B MPUKIAIHBIX
4.5 3ajayax, M ONpeAeNieHHs CKOPOCTH Ipoliecca, 3aJaHHOro (opMysioNn wiu
rpadgukom
4.6 [TepBoobOpaznas. Tabmuia mepBooOpa3HBIX
4.7 Wuterpain, ero reomerpudeckuii 1 GU3NYECKUil CMBICI. Bhraucienne nHTerpaia mo
' ¢dbopmyne Hetotona — JleitOnura
5 Teopus BEepOsSTHOCTEN U CTATHCTHKA
YucnoBble XapakTEPUCTUKM CIIy4alHBIX BEIMYMH: MaTeMaTU4YECKOE OKUIaHUE,
JUCTIEpCUsl U CTaHAAPTHOE OTKJIOHEHue. IIpuMepsl npuMeHeHUsT MaTEMaTUYECKOTO
51 OKUJAaHWs, B TOM 4YMCIE B 3aJadyax M3 IOBCEJHEBHOW XH3HU. MaTemaTuueckoe
' OXKu/JaHue OMHApHOU cCiyyailHOM Benu4MHBI. MareMaTHyecKkoe OXKUAAHUE CYyMMBI
CIIy4alHbIX BEJMYMH. MareMaTH4ecKoe 0KUJIaHUE U JUCIEepPCUsi FeOMETPUUECKOTOo
1 OMHOMUAJIBHOTO pacIpe/ieIeHHM
5.9 3akoH OOJNBIIMX YMCEN M €ro pojb B HayKe, npupoae u oOuiecTBe. BriOOpouHBbIii
' METOJI UCCIIEI0BAHMIA
53 [Ipumepsl  HENpepbIBHBIX  COy4allHbIX  BeauyuH. [loHsATHE O IUIOTHOCTH

pacnpezeneHus. 3a1a4uu, IPUBOASIIME K HOpPMaIbHOMY pacipeneieHuto. [lonsarue o




HOpPMaJIbHOM paclpeaeIeHun

6.1

I'eometpus

[unuHapuyeckast MOBEPXHOCTb, 00pa3yrolue WINHIPUUECKON OBEPXHOCTH, OCh
UWIMHIPUYECKON moBepxHOCTU. LlunmuHap: ocHoBaHMs M OOKOBas MOBEPXHOCTb,
o0pa3yrolas 1 ocb, IJIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckast noBepXHOCTh, 00pa3yroine KOHMYECKOM MOBEPXHOCTH, OCh U BEpIINHA
KOHHYECKOW moBepxHOcTH. KOHycC: OCHOBaHME M BepuIMHA, 00pasyromas U OcCh,
ionaab OOKOBOM M IOJIHOM MOBEPXHOCTHU. YCEUEHHBIM KOHYyC: oOpasylouiue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paanyc, AMaMeTp, IJIOUIaIb MOBEPXHOCTH cdephl. BzanmHoe
pacrioniokeHue cepsl U MIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, IMIomaas

cepsr

6.4

6.5

I/I306pa)KeHI/Ie TCJI BpalllCHUS Ha IIJIOCKOCTH. PaBBépTKa OUIMHApPA U KOHYCa

KomOuHanmu Tten BpamieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHHMK, ONMUCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WIIM TEJIO BPALLICHUS

6.6

6.7

6.8

[Tonstne 06 o0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
PSIMOYTOJIBHOTO MapauIesenuIieaa u cieacTsus u3 He€. O0BEM HMIMHpA, KOHYCA.
O06BEM mapa u rwiomazas cheps

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXKIY TUIONMIAISIMU TIOBEPXHOCTEH,
00BEMaMHU MOLOOHBIX TEN

Ceuenuss muiauHIpa (MapajuleIbHO W TEPIEHAUKYJISIPHO OCH), CEUeHHsI KOHyca
(mapasuieIbHOE OCHOBaHUIO M ITPOXO/ISIIEe Yepe3 BEPIIMHY ), CCUSHHS I1apa

6.9

Bektop Ha miockocth u B mpocTtpaHcTBe. CIOKEHHE U BBHIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4HCio. Pa3znojkeHne BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BektopaM. [IpaBuno mapannenenunena. Pemenwe 3agad, CBA3aHHBIX C
MIPUMEHEHUEM MPABUJI AEHCTBUIN C BEKTOpaMU

6.10

[IpsmoyronsHasg cucremMa KOOPAMHAT B MpOCTpaHCcTBe. KoopauHaTel BEKTOpa.
[Ipocreiimue 3amaun B KOOpAMHATaXx. Yroil MexIy BekTopamu. CkanspHoe
MPOU3BE/ICHNE BEKTOPOB. BhIuncieHHEe yIJIOB MEXIy MPSMBIMH H TJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA FEOMETPUUYECKHX 3a/1a4

IHPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon
IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
NpoBepPsIeMoOro N .
poBep OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CPpeAHero 001ero 00pa3zoBaHus
TpeOOBaHMS

Brnanenue metomamMu A0Ka3aTenbCTB, AITOPUTMAMH PEIICHUS 3a7a4;, YMEHHUE
dbopMynupoBaTh H ONEPUPOBATH TOHATUSMHU: OMpEICIICHHUE, aKCHUOMA,
TeopeMa, CJIEICTBHME, CBOMCTBO, MPHU3HAK, T0KA3aTEIbCTBO, PaBHOCUJIbHbBIC

(GOopMyIMpPOBKH; TpPUMEHSATh UX; YMEHHE (OPMYIHpPOBAaTH OOpaTHOE U




IIPOTUBOIIOJIOKHOE YTBEPKIACHUE, NPUBOJUTH IPUMEPHI U KOHTPIPUMEPSL,
MCII0JIb30BaTh METOJl MATEMAaTUYECKOW UHIYKLUH; IPOBOJUTH JOKA3aTCIIbHBIC
pacCyKJIeHHs IIpU PELICHUM 3a7a4, OLECHUBATH JIOTMYECKYIO IPAaBUJIBHOCTH
paccyXIeHH; yMEHHE OIIepUpPOBATH HNOHSATHSAMH: MHOKECTBO,
IIOAMHOKECTBO, OIEpalMd HaJ MHOXECTBAMH;,; YMEHHE HCIIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammnapar [Ulsl ONMCAHUSA PEAIBHBIX IPOLIECCOB U
SIBJICHUI U TIPH PEIICHUH 3a/1a4, B TOM YHUCIIE U3 APYTUX YUEOHBIX NPEIMETOB;
YMEHHUE OIepUpOBaTh MOHATUAMM: Ipad, CBA3HBIN rpad, gepeBo, HUKI, rpad
Ha TIUIOCKOCTH;, YMEHHE 3aJaBaTb M ONKCHIBaTh rpadbl pa3IMIHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTb l"pa(bLI IIpu pCHICHUHA 3a1a4

YMeHue omnepupoBaTh TMOHATUSMHU: HATypajJbHOE YHMCIO, LEJI0e YHUCIIO,
CTENEHb C IEJIBIM TOKa3aTelieM, KOPEHb HaTypajdbHON CTEIEeHH, CTENEHb C
palMoHANIBHBIM TIOKA3aTelieM, CTENEeHb C JCHCTBUTEIBHBIM IIOKa3aTelIeM,
norapudm 4Yuciia, CHHYC, KOCHHYC M TaHTCHC MPOU3BOJIBLHOTO YHCIIA, OCTATOK
0 MOJYJIO, palOHaJIbHOE YHCIO, HPPAIMOHAIBHOE YHCIO, MHOXECTBA
HaTypaJbHBIX, IEJbIX, PAIlMOHAIBHBIX, JEUCTBUTEIBHBIX YHCEI; YMEHHUE
WCIIONIB30BaTh IPU3HAKU JCIMMOCTH, HAWMCHBIIWKA OOIIMH JENUTeNlb U
HaMMeEHbIllee oOIIee KpaTtHoe, anropuT™ EBkimMma mpu pemieHud 3anad;
3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMHU CUHCIICHHS; YMEHHE
BBITIOJIHSITh BBIYUCIICHUE 3HAYCHUH M TpeoOpa3oBaHMs BBIPAKEHUH CO
CTeMeHsIMH U Jorapudmamu, MpeoOpa3oBaHus APOOHO-PAIMOHATBEHBIX
BBIDOKEHHUM; YMEHHE ONEPUPOBATH TMOHATUSIMH: TOCIEIOBATEIHHOCTD,
apudmeTnyeckas MTPOTPEcCHsi, TeOMeTpUYecKas Mporpeccus, OECKOHEYHO
yOBIBaroIas reoMeTpuyecKast MIPOTPECCHST; yMEHUe 3aJ1aBaTh
MOCIIEIOBATEILHOCTH, B TOM YHUCJE C TOMOIIBIO PEKYPPEHTHBIX (HOpMYIT;
yMEHHE ONEPHPOBATH TMOHATUSIMH: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIC
KOMIUIEKCHBIE 4YHCIIa, MOIYJIb M apryMEHT KOMIUIEKCHOro uucia, (opma
3aMUCH  KOMIUIEKCHBIX 4YHucen (TeoMeTpudecKkas, TPUTOHOMETpUYECKas |
anreOpandeckasi); yMeTh MPOU3BOJIUTH apuMeTHyecKue JCHCTBHS C
KOMIIJIEKCHBIMH YHCIIaMU; MIPUBONTH MIPUMEPBI HCITOJIE30BaHUS
KOMILUIEKCHBIX YHCENI;, OIEepUpOBaTh MOHATUAMM: MaTpuma 2X2 u 3x3,

OMpCACIINTEIIb MaTPHUIIbI, FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTTPCACIINTEIIA

YMeHre omnepupoBaTh TOHATHUAMH: pallMOHAIBHBIC, WPpPAMOHATIBHBIC,
MOKa3aTelbHbIE, CTEMEeHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUYECKHE
YpaBHEHUS U HEPABEHCTBA, UX CHUCTEMbI; YMEHHE OMNEPUPOBATH MOHATHIMHU:
TOXKJIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO,

CUCTEMa ypaBHEHHMH U HEPABEHCTB, PaBHOCHJIBLHOCTh YPaBHEHH, HEPABEHCTB




U CUCTCM; YMCHHUC pCIIATh YpAaBHCHHA, HCPABCHCTBA U CUCTCMBI C ITOMOIIBIO
Pa3IMIHbIX HpI/IéMOB; pf€miaTts YpaBHCHHA, HEpPaAaBCHCTBA W CHCTEMBI C
napamMeTpoM; NpUMCHATH YpaBHCHHA, HCPABCHCTBA, X CUCTCMBI JJIsI PCIICHUA
MAaTEMATUYCCKUX 3ada4 W 3aJiad U3 pa3IuYHbIX obnacrei HAayKH U peanLHoﬁ

KHU3HHU

YMeHue  omepupoBaTh  MOHATHAMHU:  (QYHKIMS, YETHOCTh  (PYHKIUH,
HNEPUOJUYHOCTh  (DYHKIMHM, OIrPaHUYEHHOCTb (DYHKIUH, MOHOTOHHOCTh
¢byHkuMu, SKcTpeMyM (GYHKIMH, HauOoJbllee W HaWMEHbIIEE 3HAUYCHUS
(GYHKIMM Ha HPOMEXKYTKE, HempepbiBHas (QYHKIMs, aCUMITOTHI Ipaduka
¢yHKIMM, TepBas W BTOpas NPOM3BOJAHAS (YHKIWH, TEOMETPHUECKHUN U
¢bu3nyeckuil CMbICIT IPOU3BOIHOMN, IEPBOOOPA3HAas, ONpeleNEHHbIA HHTETPal;
YMEHHE HaXOJWUTh AaCHUMITOTHI Trpaduka QyHKIUH, YMEHHE BBIYHUCIATH
IPOU3BOJIHBIE CYMMBI, NPOU3BEICHHS, YAaCTHOTO M KOMIIO3MLIMU (DYyHKIMH,
HAXOJUTh YpPaBHEHUE KacaTeNbHOW K rpaduky (yHKIHUW; yMEHUE HAXOIHUTh
IPOM3BOJIHBIE JIEMEHTAPHBIX (YHKIMN; YMEHHE UCIOIb30BATh POU3BOAHYIO
JUI  UCCNieoBaHus (PyHKIMI, HAXOAWTh HaWOOJbIINE W HAMMEHBIIHE
3Ha4YeHus1 (DyHKUUH; CTPOUTh TrpadUKW MHOTOWIEHOB C HCHOJIb30BAHUEM
anmapara MaTeMaTU4YeCKOro aHallu3a; IPUMEHSATh MPOU3BOAHYIO  JUIS
HaXOKJCHUS HaWJIy4Ilero peleHus B MPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-
HKOHOMUYECKUX U (PU3MUECKUX 3a7jauax; HAXOAUTh IO U 00BEMBI QUTYD
C TOMOIIBIO  MHTErpajga; MPUBOAUTH  NPUMEPHl  MaTEMaTHYECKOIro

MOJIETTUPOBAHUS C MTOMOIIBI0 TU(DdepeHIINaTbHBIX YpaBHEHUN

YMeHue onepupoBarh MOHATUSAMU: rpaduk (yHKuMH, oOpaTHass (yHKIuS,
KOMIO3UIUS  (QYHKUMH, JuHEeHHas QyHKUUs, KBajApaTu4yHas (QyHKIMS,
panuoHanbHas  (QyHKUMS, CTENeHHas (QYHKOUS, TPUTOHOMETPUUYECKUE
¢GyHKIMU, OOpaTHbIE TPUTOHOMETPUYECKHE (YHKLUHU, IOKa3aTelbHas U
norapudmuueckas pyHKINU; YMEHUE CTPOUTH IpaUKu U3YUEHHBIX QyHKUIUH,
BBINOJIHATH TpeoOpa3oBaHus TpagukoB QyHKIMHA, HCHOIB30BATh TPAadUKHU IS
U3Y4YEHHsI TPOLECCOB M 3aBUCHUMOCTEH, MpH pPEUIeHUH 3aJad U3 JApPYTux
y4eOHBIX NPEeIMETOB M 3ajay W3 PeaJbHOM >KU3HH; BBIpakaTh (hopMyamu
3aBHCHUMOCTH MEXAYy BEIMYMHAMH; MHCIIONb30BaTh CBONCTBA U TIpaduku
GYHKUMH A7 pelleHus] ypaBHEHHH, HEepaBEeHCTB W 33Jay C NapaMeTpamy;
n300paxaTh Ha KOOPJAMHATHOM IMJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHU,
HEPABEHCTB U UX CUCTEM

YMeHue penatb TEKCTOBbIE 3a7jauil pa3HbIX TUIIOB (B TOM YHMCIIE Ha IIPOLIEHTHI,
JIOJM ¥ YacTH, Ha JABIKEHHE, paboTy, CTOMMOCTh TOBAPOB M YCIYT, HAJIOTH,

3alayd W3 OO0JACTH YMpaBICHUS JIMYHBIMH W CEeMEWHBbIMU (pHHAHCAMU);




COCTaBJISITh BBIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHUIO
3aJ]auM, UCCIIEIOBATh MOJIYYEHHOE PEIICHHE U OLIEHHWBAThH MPaBAONO0I00HOCTD
pe3yibTaTOB; YMEHHUE MOJCIMPOBATh peajbHbIE CUTyallud Ha S3bIKe
MaTeMaTHKH; COCTABJISATh BBIPAXKECHUSI, YPaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBUIO 3a/la4M, MCCIEA0BaTh IIOCTPOEHHBIE MOJEIN C MCIOIb30BAHUEM

anmnapara anreOpbl, HHTEPIPETUPOBATH MMOTYUYESHHBII pe3ynbTar

YMeHHe omnepupoBaTh MOHATHUAMHU: CpeaHee apudMeTHUecKoe, MeauaHa,
HauOoNblllee M HAMMEHbIIEE 3HAYEHUs, pa3Max, AUCIEPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHCJIOBOro Habopa; yYMEHHE U3BIEKaTh, HHTEPIPETUPOBATH
UHPOPMALIMIO, TPEACTABICHHYI0O B TaONMIax, Ha IuarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOICTBA pealbHBIX IPOLECCOB U SBICHUM; IMPEICTaBIATH
UH(POPMALIKIO ¢ IOMOIIBIO TAOJHII U JUArpaMM; UCCIIEIOBATh CTATHCTUYECKHE
JaHHBIE, B TOM YHCIIEe C MPUMEHEHUEM IpaUyecKuX METOJOB U IJIEKTPOHHBIX
CpeAcTB; rpadM4ecKd HCCIIEAOBAaTh COBMECTHBIC HAOIIOJCHHUS C TOMOIIBIO

JIUarpamMM pacCceMBaHUS U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIIy4ailHBIA OMBIT M ClyyailHOe COOBbITHE,
BEPOATHOCTb CIY4YallHOrO COOBITHUS; YMEHHE BBIUUCIATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpaMuecKUX METO/0B; NMPUMEHATh (POPMYJIbI CIOXKEHUS U
YMHOXKEHUSI BEpOsiITHOCTEH, (OpMydy TOJHOW BEpPOATHOCTH, (GOPMYIy
bepuynnu, xomOuHaTtopHble (akThl M (OPMYJIbl; OLEHHBATh BEPOSTHOCTU
peaIbHBIX COOBITUI; YMEHHE ONEPUPOBATh MOHITUSIMU: CiIydaiiHas BEIMUYMHA,
pacupeneneHue BEPOATHOCTEH, MAaTEMaTHYECKOE OXHUAAHUE, TUCHEPCUS H
CTaH/IapTHOE OTKJIOHEHHE CIy4yailHOW BeIMUYMHBI, QYHKLIUN paclpeneieHus u
IIJIOTHOCTU PaBHOMEPHOIO, MOKA3aTE€IbHOIO U HOPMAIbHOI'O PACHpPENEICHUN;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPENeNICHUN JUIsl pelIeHUus
3aa4; 3HAKOMCTBO C TOHSATHSMU: 3aKOH OOJBIIMX YHCEN, METOJIbI
BBIOOPOYHBIX HCCIIEIOBAaHUM; YMEHUE MPUBOAUTH MPUMEPHI MPOSBICHUS
3aKoHAa OOJBIIMX YHCET B MPUPOJHBIX M OOLIECTBEHHBIX SBICHUIX; YMEHHE
ONEpUPOBATh IMOHATHUAMM: COYETAHWE, IIEPECTAHOBKA, YHCJIO COYETAHH,
YHCIIO0 MepecTaHoBOK; OMHOM HbI0TOHA; yMeHHEe NMPUMEHATh KOMOMHATOPHBIE
dakThl M pacCyXKIEHHsl s peLIeHUs 3a]ad; OLEHUBAaTh BEPOATHOCTH
peanbHBIX COOBITHIA; COCTaBJIATh BEPOSITHOCTHYO MOZEJIb u

MHTEPIPETUPOBATH MTOITYUYEHHBIN pe3yJIbTaT

YMeHue onepupoBath MOHATUSAMU: TOYKA, IPsAMas, MJIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEIWYMHA YIVIA, IUIOCKHA yroj, JABYTPaHHBIM Yroil,
TPEXTPAaHHBIM  Yroj, CKpEUIMBAIOUIMECS TNpsAMBIE, MAPAIEIBHOCT U

NEPIEeHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, yroia MeXIy NPSMBIMH, yIoJ




MCKOY HpHMOﬁ " IUIOCKOCTBIO, YTOJ MCKAY IINIOCKOCTAMH, PACCTOSHUC OT
TOYKH MO0 IINIOCKOCTH, PACCTOSAHUC MCKIAY IIPAMBIMH, PaCCTOAHUE MEXKIAY
IJIOCKOCTAMU, YMCHHEC HCIIOJIB30BATh MPU PCHICHUHA 3aa4 U3YUYCHHBIC (baKTLI
H TCOPEMBI IUIAHUMCTPUHU, YMCHHUC OLCHHUBATHL Pa3MEPEI 00BEKTOB
OKpyKaroumero mMupa; CTpOUTb MATCMATUYCCKHUEC MOJACIM C IMOMOIIBIO
TCOMETPHUICCKUX MOHATHH | BCINYMH, p€liaTb CBA3aHHBIC C HHMU

MPAKTUYCCKUC 3aJa4r

10

11

YMeHue onepupoBaTh MOHATHAMH: IUIOMIAAs (GUTYphl, 00BEM (UTYDEI,
MHOTI'OI'paHHMK, ITPABUJIbHBIA MHOTOTPaHHUK, CEYEHHE MHOIOIpaHHMKA, KyO,
napajieNienunes, Mnpu3Ma, Nupamuia, (GUrypa ¥ IMOBEPXHOCTh BpAICHHS,
IWIMHAP, KOHYyC, wap, cdepa, IUIOmanb cdepsl, IIOMAJb HOBEPXHOCTH
NUpaMUIbl, MPHU3MBI, KOHYyCa, IUIMHApPA, O00BEM Kyba, NPsSMOYTOJIBLHOTO
napajuleJenunen1a, TupaMusl, IpU3Mbl, IUIMHAPA, KOHYyCa, 1apa, pa3BépTKa
MOBEPXHOCTH, CEYEHMs] KOHyca M IWIMHApPA, [apaJjIe/IbHbIE OCH WU
OCHOBAaHMIO, CEYEHHE lIapa, IUIOCKOCThb, Kacarolascs cgepbl, LUIUHIpPA,
KOHyCa; yMEHHE CTPOUTb  CEYEHHE MHOIOIpaHHUKA, H300paxarb
MHOT'OT'pPaHHUKH, (UIypbl U TOBEPXHOCTH BpAIIECHUS, UX CEYCHUS, B TOM
YHClIe€ C TOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHHE IPUMEHSATHb CBOMCTBA
reOMEeTpUYECKUX (QUryp, CaMOCTOSTEIbHO (HOPMYITUPOBATh ONpEACICHUS
U3y4aeMbIX (uryp, BbIIBUraTh THUIIOTE3bl O CBOICTBaX W MpHU3HAKax
reoMeTpuueckux (Guryp, OOOCHOBBIBaTb MJIM OIpPOBEprarb HX; yMEHHE
MPOBOAMTH KiaccU(UKAIMIO (UTyp MO pa3iMyHBIM NpPU3HAKAM, BBINOIHSITH

HeO6XOI[I/IMI>Ie AOMNOJHHUTEIBHBIC ITIOCTPOCHUSA

YMeHue onepupoBaTh NOHATUAMHU: JBUKEHHUE B IPOCTPAHCTBE, NTapaljiesIbHbIN
NEPEeHOC, CHUMMETPHUSl Ha IUIOCKOCTU M B TMPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOA00Us, MOJ00HBIE (PUTYDPbI; YMEHHE paclio3HaBaTh paBHbIE
U 1oj00HbIe (QUTypbl, B TOM 4YHCI€ B MPHUPOJE, UCKYCCTBE, apXUTEKTYPE;
MCIIOJIb30BaTh N€OMETPUUECKNE OTHOLIEHMS IPU PELICHHUU 3a/ay; HaXOIUTh
reoMeTpUUYECKHe BEJIMYUHBI (IUIMHA, YToJl, MJIOLaab, 00bEM) MPH pElIeHUN
3aJa4 M3 JAPYrUX Y4eOHBIX MNPEIMETOB M M3 pPEaTbHON KHU3HM; YMEHHE
BBIUHCIISATh TEOMETPUYECKHE BEIWYMHBI (JJIMHA, YTOJ, IUIOUaib, OOBEM,
IUIOINAb MOBEPXHOCTH), MCIIONIb3Ysl M3YUEHHBIE (OPMYIBI U METObI, B TOM
yycie: IJIOU[aJb TOBEPXHOCTU MHPAMH[bL, TPU3MBI, KOHYCa, LMJIMHIPA,
wiomaas chepsl; 00bEM KyOa, MPSIMOYTOJIBHOTO MapaieNenuIesia, MMpaMubl,
NOpU3MBl, LWIMHIAPA, KOHyCa, LIapa; YMEHHE HaXOAUTh OTHOLIEHUE OOBEMOB

noJ00HBIX (uryp
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YMeHue onepupoBarh MOHATHUSAMU: MPSMOYTOJbHas CHCTEMa KOOpPJAWHAT,




BCKTOpP, KOOpAWHATBI TOYKH, KOOpPAWHATBI BCKTOpd, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHCJIO, pa3IOKECHHUE BEKTOpPA I10 6a3Hcy, CKaJIAIPHOC
MMPOU3BCACHUC, BCKTOPHOC MPOU3BCACHUC, YI'OJI MCKAY BCKTOpPAMH; YMCHHUC
HUCIIOJIB30BAaTh BeKTOpHBIfI nu KOOpI[I/IHaTHHﬁ MCTOH A  PCIICHUA

TreOMETPUYECKUX 3324 U 33/1a4 JPYTUX y4eOHBIX IPEIMETOB

13

YMenue BBI6I/IpaTL HOIIXOIISIH_[I/Iﬁ MCTOA IJid PCIICHHA 3aJadyd; IMOHHUMAHHUC
SHAYUMOCTH MAaTEeMaTUKW B H3YUYCHHUHU IIPUPOAHBIX U O6H.I€CTB€HHI>IX
nponeccoB M HBHGHI/If/'I; YMCHHUC pacClioO3HaBaTb IMPOABJIICHUC 3aKOHOB

MaTEMAaTUKN B HCKYCCTBC, YMCHHC IPHUBOIWUTH IPUMEPbBI MATCMaTHYCCKHUX

OTKPBITHI POCCUMCKON U MUPOBOM MAaT€MaTHYECKOW HAyKH

HEPEYEHDb 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 UYwcia v BEIYUCICHHS

1.1 Hatypanbhslie u nenbie yrncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEI

12 Parmonanbubie  uyucna. OOBIKHOBEHHBIE U JIECATHYHBIE JpOOW, TPOICHTHI,
' 0OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 ApudmeTnueckuii KOpeHb HaTypajibHOM creneHu. JlefcTBus ¢ apudmeTnyecKkumMu
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ palioHalbHbIM MoKazarenaeM. CBoicTBa
' CTETIEeHU

15 CuHyc, KOCHHYC M TaHIEHC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTuyHble U HaTypajbHbIE JOrapupMbl

JlelicTBuTenpHble 4Mcaa. ApH(QMETHYECKHE ONepaluu ¢ JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOakEéHHbIE BHIYMCIICHUS, MTPaBUiia OKPYTJICHHs, IPUKUIKA U OLEHKA
pe3yyibTaTa BIYUCIECHUN

1.8 [TpeoOpa3oBanue BRIpAKECHHIA

1.9 KomrmekcHple yncna
2 VpaBHEHHs ¥ HEPABEHCTBA

2.1 Llenmbie 1 TpoOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppannonanbHble ypaBHEHHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenpHbIE U JOTapUPMUUECKUE YPABHEHUS




2.5

[emnpie u 1poOHO-paIlOHATFHBIC HEPABEHCTBA

2.6 WppanmonanbHbie HEpaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckne HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeneauTenb MaTPUILbI
3 DOyHKINUH U TpaPuKH
31 OyHkIMs, crnocodbl 3amanus (Qynkuuu. ['paduk dynkiuu. B3aumHo oOparHbie
' ¢yuxuun. YétHble u HeuéTHbIe pyHKIMU. [leproanueckue GpyHkunn
Ob6nacte ompeneneHus W MHOXKECTBO 3HadeHWi ¢yHkiuu. Hymnm ¢dyHKum.
3.2 [IpomexxyTkH  3HAKONMOCTOSIHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYyHKIIHH.
' MakcumymMbl ¥ MUHEMYMBbl (pyHKIuH. HaunGomnblnee W HauMeHbIee 3HAYCHUE
(GYHKIIUM Ha IPOMEKYTKE
33 Crenennass (yHKIHMS C HaTypajdbHBIM M LEJBIM TOKa3areiem. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMHI, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKINUH, ©X CBOMCTBA U TpaduKH
36 Touku paspbiBa. Acumnrorsl rpa¢ukoB  (yHkuuil. CoiicTBa  (yHKIMH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATENILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3Boanble 3eMEHTapHBIX QYHKIUI
[IpumeHenre mNpPOU3BOJHOW K HCCIEIOBaHUIO (PYHKIMI Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxieHne HamOONBIIEro W HAaMMEHBIIETO 3HA4YeHUs (PYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpasnas. UnuTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHoXxecTBo, onepaliy HaJl MHOkKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka




7 T'eomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTU BpalllCHUS
7.5 KoopauHnatsl 1 BEKTOPHI
COI''TACOBAHO COI''TACOBAHO

IIpoTokon 3aceganuss MO yuutenei
Marematuku MAOY COLL Ne35

ot 29.08.2025 roma Nel

Tonmuce

0)5(0)

3aMecTuTeNnb TUPEKTOPa

Jlazapea O.H.

Ionmuce [()5(0)

2025 roga

CormnacoBaHo:

3amecturens qupekropa MAOY COIL Ne35

« » aBrycra 2024
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