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AHHOTaNUA
K pado4eil nporpamme no maremMarTuke s odyqaromuxcsa 10-11 knaccos
cpenHeil 001e00pa3oBaTeJIbHOM KOJbI (YIJ1y0JIeHHbIH YPOBEHb)

Pabouas mporpamma mno ydeOHOMy mpeamMery «Maremaruka» (yriayOJIeHHBIH YpOBEHB)
(mpenmeTHas obnacte «MaremaTtuka U WHGOpPMATHKa») (Hajgee COOTBETCTBEHHO — MpOrpamma
[0 MaTeMaTHKEe, MAaTeMaTHKa) BKIIOYAET TOSCHHUTEIbHYIO 3aIHCKY, COJEp)KaHHe OOydeHHS,
IUIAHUPYEMbIE  PE3YyJbTaThl OCBOCHHUS IMPOTpaMMbl [0 MaTeMaTHKe, TEMaTHYECKOe
IUTAHUPOBAHKE, MepPeYeHb (KOoAu(HUKaTOp) MpoBEepseMbIX TPEOOBAHUI K pPe3ysbTaTaM OCBOCHHUS
OCHOBHOI 00pa3zoBaTelbHONW MpOrpaMMbl CpeaHero obmiero o0pa3oBaHUS M AJIEMEHTOB
COJIepKaHUs TI0 MAaTEMaTHKeE.

[losicHuTenpHast 3amucKa OTpaXkaeT oOOIIMEe WEeNd M 3aJa4d HM3Y4YeHUS MaTeMaTHKH,
XapaKTEPUCTHKY TCHXOJOTHYECKUX IMPEINOChUIOK K €€ M3Y4YeHHIO0 OOydYarolIMMUCS, MECTO B
CTPYKTyp€ yueOHOro IIaHa, a TaKXe IMOJAXOAbl K OTOOpY COJEpKaHUs, K ONPEIESICHUIO
IUTAHUPYEMBIX PEe3yJIbTaTOB U K CTPYKTYpE TEMATHUECKOTO TUIAHUPOBAHMS.

Copepxannie o0ydeHHUs] pacKpbIBaeT COJAEpKATENbHBIC JIMHUU, KOTOPBIE MpEeIararoTcs
JUTs1 00513aTEIHHOTO U3YUCHUSI B KaXKIIOM KJIacCe€ Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHus.

[Inanupyemble  pe3ynbTaThl OCBOCHHS NPOTPAMMBI 110 MaT€MaTHKE BKIIOYAIOT
JMYHOCTHBIC, METAlpeMETHBIE Pe3yNIbTaThl 32 BECh MEpPHOA OOyUeHHS Ha ypOBHE CPEIHETO
obmiero oOpa3oBaHMs, a TAKXKE MPEAMETHBIC JOCTYXKCHHS OOYJaromerocsl 3a KaKIblid T'OJl
00y4eHwusI.

MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1O MaTemMaTWKe YIIyOJEHHOTO YPOBHS Ui OOyYaroIIUXcs Ha YpPOBHE
cpennero oomiero odpazoBanus pazpadorana Ha ocHoBe PI'OC COO ¢ yueToM COBpPEMEHHBIX
MHUPOBBIX TpeOOBaHUN, MPETBABIIEMBIX K MaTeMaTHUYeCKOMY OOpa30BaHUIO, W TPATUIUN
poccuiickoro oOpa3zoBanus. Peanuzaius mporpaMmbl 0 MaTEMaTHKE 00€CTICUNBAET OBJIAJICHUE
KJIFOUEBBIMU KOMIIETCHITUSIMHU, COCTABJISIFOIIIUMU OCHOBY JJISI CaMOPa3BUTHSI U HEMPEPHIBHOTO
o0pa3oBaHMs, IETOCTHOCTh OOIIEKYJIbTYPHOTO, JTUYHOCTHOTO W TO3HABATEIILHOTO PAa3BUTHS
JUYHOCTH 00YJarOIINXCS.

B mnporpamme mo MareMaTuke Yy4YTE€HbI HACH M TIOJOKEHHS KOHIEMIHUUA Pa3BUTHS
MareMaruyeckoro oOpazoBanus B Poccuiickoit denepanuu. Matematnueckoe o0Opa3oBaHUE
JIOJKHO pemiaTh 3aJady oOecredeHuss HeoOXOIMMOro CTpaHe dYHuclia O0y4aroluxcs,
MaTeMaThyeckas MOATOTOBKa KOTOPBIX ObUTa ObI IOCTaTOYHA JJIsl MPOAOJIKEHUs 00pa3oBaHUs
MO0 pa3NUYHBIM HAMpaBJICHUSM, BKIIOYas IMPENOJaBaHUE MaTeMaTHKH, MaTeMaTU4YecKue
ucclenoBaHus, paboTy B cdepe HHPOPMAIMOHHBIX TEXHOJOTHH U JpYruX, a Takke
obOecrieueHUs IS KaXKAOTO OOYYaroIIerocs BO3MOXKHOCTH JIOCTHKEHHUS MaTeMaTHYeCKOMN
MOJTOTOBKU B COOTBETCTBUHU C HEOOXOIUMBIM €My ypoBHeM. Ha pelieHne 3Tux 3a7a4 HaleneHa
rporpamMma 1o MaTeMaTHKe yriayOJeHHOTO YPOBHS.

HeoOxonuMocTh MaTeMaTH4eCKON MOATOTOBKH 00YCIIOBIEHA 00YCIOBIEHO POCTOM YHCIIa
CIIENUATLHOCTEHN, CBS3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHHEM MaTeMaTuku (B cdepe
SKOHOMUKH, OM3HECE, TEXHOJIOTHUYECKUX 00JIacTsIX, TYMaHUTApHBIX cepax).

[IpuknanHas 3HAYUMOCTh MaTEMATHKH OOYCJIOBIEHA TE€M, YTO €€ MPEIMETOM SIBISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPBI HAILIETO0 MHUpPA: MPOCTPAHCTBEHHBIE (JOPMBI U KOJTMYECTBEHHBIC



OTHOWIEHMs, (YHKIMOHAIbHBIE 3aBUCUMOCTH M  KAaTErOpUM  HEONPEACNCHHOCTH, OT
NPOCTEUIINX, YCBAaHMBAaCMbIX B HEMOCPEICTBEHHOM OIBITE, 0 JOCTATOYHO CIIOKHBIX,
HEOOXOJUMBIX JUIsl PA3BUTHS HAYYHBIX M TEXHOJOTWYECKMX HaeH. be3 KOHKpeTHBIX
MaTeMaTHYECKUX 3HAHUH 3aTPYAHEHO MOHWMAHHE MPUHIUIIOB YCTPOMCTBA M HMCIIOJIB30BAHUS
COBPEMEHHOM TEXHMKH, BOCIPHUSATHE W HWHTEpPHpeTanus pazHOoOOpa3HOW COLMAIBHOM,
HKOHOMHYECKOMN, MOJIMTHYECKOW HHPOpMauK, Mano3(h(HeKTuBHA MOBCETHEBHAS MPAKTHUECKas
JeSITebHOCTD.

OIHOBpPEMEHHO C pacIIupeHHeM cdep NPUMEHEHHs MaTeMaTHKH B COBPEMEHHOM
obmectBe Bce Ooiee BaXKHBIM  CTAaHOBUTCS MaTeMaTW4YeCKUH CTWIIb  MBIIUICHUS,
NPOSIBIISIONINICS B ONPECICHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce n3ydeHns: MaTeMaTHKH
B apCeHal MPHEMOB W METOJOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM O00pa3oM BKIIIOYAIOTCS
UHIYKIUS U JeTyKuus, o00OIIeHrne U KOHKpETH3alus, aHaJM3 ¥ CHUHTE3, KiIacCuUKaus u
cucTeMaTHu3anus, abcTparupoBanue U aHaynorus. OOBEKTHl MaTeMaTHYECKUX YMO3AKIIOUCHUH,
npaBWiIa WX KOHCTPYMPOBAHUS  PACKPBIBAIOT MEXAaHW3M  JIOTUYECKUX  IOCTPOCHHIH,
CHIOCOOCTBYIOT BBIpAaOOTKE yMEHHsI (OPMYIUPOBAaTh, 0OOCHOBBIBATh U JJOKA3bIBATh CYKIICHUS,
TEM CaMbiM (POPMHUPYIOT JIOTMYECKHI CTHJIb MBINUICHHUS. Bemaymmas poyib TPHUHAIICKUAT
MaTeMaTHKe B (POPMHPOBAHUU AJNTOPUTMHUECKOW KOMITOHEHTBHI MBIIIJICHUS W BOCIUTAHHUU
YMEHUH JEWCTBOBATH IO 33JaHHBIM aITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIC U
KOHCTPYHpPOBAaTh HOBBIC. B mporecce pemieHust 3aad — OCHOBBI JUIS OpTaHHU3alUU y4eOHOU
JeSITeTPHOCTH Ha YPOKaX MaTeMaTHKH — Pa3BHBAIOTCS TBOpYECKass M MPUKIAIHAS CTOPOHEI
MBIIILICHUS.

OOyueHnne MaremMaTWKe JaeT BO3MOXKHOCTh pa3BHBaTh y OOYYAIOMIMXCS TOYHYIO,
palnroHaNbHYI0 U HHOPMATHBHYIO PeUb, YMEHHE OTOMPaTh HanboJee MOAXOAIINE SI3bIKOBBIC,
CHMBOJIMYECKHE, Tpaduyeckue CpeacTBa JUIs BBIPAKEHHS CYXICHHH M HArISIHOTO HX
IpEe/ICTaBICHHUS.

W3yuenne MareMaTHKH CIIOCOOCTBYET OCTETHUYECKOMY BOCIMTAHHIO  YEJIOBEKa,
NOHMMAHHUIO KpacoThl W  W3ANIECTBA MAaTEeMAaTHYECKHX  PACCYKICHHUH, BOCIPHITHIO
reoMeTpruuecKux (opM, YCBOCHHUIO UJIed CHMMETPUH.

[TpuopurtetHpiMu LensMu oOyueHus mMatematuke B 10 — 11 kiaccax Ha yriayOJieHHOM
YPOBHE MTPOIOJIKAIOT OCTaBAThCA:

¢dbopMHpOBaHHE  LEHTPAJbHBIX MaTeMaTHMYeCKHMX MOHATUH  (YUCIO, BEIMYHUHA,
reomeTpuueckas ¢Gurypa, nepeMeHHas, BEpOSTHOCTb, (DYHKIHMs, MPOU3BOJHAs, WHTErpai),
o0ecrneynBaroIuX MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh MAaTEeMAaTHYEeCKOTo 00pa3oBaHUs
o0yyaroImuxcsi; MOoJBeleHNEe OOYJaIoUUXCsS Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M MAaTEMAaTUKU U OKPYXKAIOILEro MHpa, MOHUMAaHUI0 MAaTeMaTUKH KaK yacTu oOrien
KYJIBTYpBI UEJI0OBEUYECTBA;

pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPUECKHUX  CIIOCOOHOCTEH  OOydarommxcs,
MO3HABATENIEHOM aKTUBHOCTH, WCCIENIOBATEIbCKINX YMEHUH, KPUTHYHOCTH MBIIUICHHS,
MHTEpeca K U3y4YEHHIO MaTeMAaTUKH;

¢dopmupoBaHre  (QYHKUIMOHAJIbHOM  MaTeMaTHYeCKOM  IpaMOTHOCTH:  YMEHHUs
pacrio3HaBaTh MaTeMaTHUECKUE aCMEKTHl B PEaIbHbBIX )KU3HEHHBIX CUTYallUSIX U MPU U3YYEHUH
JPYruX y4eOHbIX IPEMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (POpMyTUpOBaTh
UX Ha fA3bIKE MaTEeMAaTUKW U CO3/1aBaTh MaTeMaTHYECKHE MOJIENH, MPUMEHSITh OCBOCHHBIH
MaTeMaTHYeCKUd  ammapar  JUid  pelleHus  MPaKTUKO-OPUEHTHPOBAHHBIX  3a7ad,
UHTEPIPETHPOBATH U OLIEHUBATH MOJTYYEHHBIE Pe3yJIbTaThI.



OCHOBHBIMU JUHHMSIMH cojiepkaHuss marematukun B 10 — 11 kmaccax yriayOineHHOTO
YPOBHSI SBISIOTCA: «UMcaa M BBIUMCIEHUS», «Anrebpa» («Anredpandeckue BBIPAKCHU,
«YpaBHeHUsT U HepaBeHCTBa»), «Hauanma MaremaTuueckoro aHainusa», «l'eomeTpus»
(«I'eomerpuyeckne GUTYpbl W HMX CBOWCTBa», «/3MepeHHe TIeOMETPUYECKHX BEIUYHHY),
«BeposTHOCTP U CcTaTUCTUKa». JlaHHbIE JIMHUM pa3BUBAIOTCA MapajIeNIbHO, Kaxjaas B
COOTBETCTBUHU C COOCTBEHHOH JIOTMKOW, OHAKO HE HE3aBUCHUMO OJHA OT JIPYrod, a B TECHOM
KOHTAaKT€ M B3auMOJACHCTBHHM. Kpome 3TOro, mx OOBEAMHSAET JIOTHYECKAas COCTABISIONIAL,
TPaZMLIMOHHO IPHUCYIAass MaTeMaTUKE M IPOHU3BIBAIOIIAS BCE MAaTEMaTHUYECKHE KypChl U
conepxatenpHbie auHUU. ChopmymupoBannoe Bo PI'OC COO TpeboBaHMe «yMEHHE
OIIEpUPOBATh MOHATUAMM: OINPENEICHHUE, aKCHOMa, TEOPEMa, CIEICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCUIIbHBIE (HOPMYIMPOBKH, yMeHHE (HOpMYIHpOBaTh oOOpaTHOE H
IIPOTUBOIIOJIOKHOE YTBEPXKACHHUE, NPUBOIAUTH IIPUMEPbl U KOHTPIPHUMEPHI, HCIIOJIb30BaTh
METOJI MaTEMaTU4ECKON WMHIYKIHMH, NIPOBOJUTH TOKA3aTEIbHBIE PACCYXKACHHS NPU PEIICHUU
3a/1a4, OLEHUBATh JIOTHYECKYIO MPABUIBHOCTh PACCYXIACHUI» OTHOCUTCS KO BCEM YUEOHBIM
Kypcam, a (OpMUpPOBAHHE JOTMYECKUX YMEHUH pactpenemnsieTcs Mo BCeM rojaM oOydeHus Ha
YPOBHE CPEIHET0 00IIero 00pa3oBaHMsL.

B cootBerctBun ¢ ®I'OC COO maremaruka siBIsieTCsl 00sI3aTENIBHBIM IIPEIMETOM Ha
JTaHHOM ypoBHe oOpa3oBaHus. Hacrosimiell mporpammoii o mMaTemMaTHKe NpeaycMaTpUBaeTCs
u3ydeHne ydeOHoro mpeaMera «MaTemaTuka» B paMKax TpeX ydeOHBIX KypcoB: «Anrebpa u
Hayaja MareMaTudeckoro aHanmuszay, «l'eomerpusi», «BeposTHOCTP M  CTATUCTHKa».
dopMHUpOBaHUE JIOTHUECKUX YMEHUH OCYLIECTBISETCS Ha MPOTSKEHUU BCEX JIET 00y4eHus Ha
YPOBHE Cpe/IHEro oouiero o0pa3oBaHus, a JEMEHTHI JOIMKH BKIIOYAIOTCS B COJEpPKAHUE BCEX
HA3BAHHBIX BbIIIE YUEOHBIX KYpPCOB.

OO1ee 9uciIo YacoB, OTBOJUMBIX JUIS U3YUCHHSI MaTeMaTuku, — 544 gaca: B 10 kmacce —
272 yaca (8 yacoB B Heneno), B 11 kmacce — 272 yaca (8 4acoB B HEJIEINIO).

KonnyectBo mpoBepouHBIX paboT (TEeMaTHUECKUH M HMTOTOBBIH KOHTpPOJIb KadyecTBa
YCBOEHUSI y4eOHOTO MaTepHalia) U MX THI (CaMOCTOSITENbHBIE W KOHTPOJBHBIE PaOOTHI,
TECTbI) OCTAIOTCSI HA YCMOTPEHHUE YUUTEISL.

Taxke yuuTenb BIpaBe YBEIMYUTh MM YMEHBLIUTh 4YHCIO YYEOHBIX YacoB,
OTBEJEHHBIX B paboueil mporpamMMe Ha 0000IIeHNEe, TOBTOPEHUE, CUCTEMAaTU3alluI0 3HAaHUH
oOyuaromuxcsi. ENWHCTBEHHBIM, HO MPUHIMIHMAIBLHO BaXXHBIM KPUTEPHUEM SIBIISIETCA
JOCTH)KEHUE Pe3yIbTaTOB 00y4EHUs, yKa3aHHBIX B HACTOSILEH MporpaMmme.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHcKoOro BOCIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUaIOIIETroCs KaKk aKTUBHOTO
¥ OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBA, MPECTABIEHNE O MAaTEMATUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYp, SBICHUH, TPOILEAYp TpaxAaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHI M JPYrO€), YMEHHE B3aUMOJICHCTBOBATh C COIMANBLHBIMA MHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIUSIMH U Ha3HAYCHHUEM;



2) NaTPUOTHYECKOT0 BOCIIUTAHUS

c(OPMHPOBAHHOCTH POCCUNCKOM IPpa)1aHCKOW WACHTUYHOCTH, YBRKEHHUS K MPOLLIOMY H
HACTOAILLIEMY POCCUHCKON MaTEMATUKH, HEHHOCTHOE OTHOLIEHHE K JOCTHUKEHUSIM POCCHIUCKHUX
MaTE€MaTUKOB U POCCUHCKOW MaTEeMaTU4E€CKOM IIKOJbI, MCIOJb30BAaHUE ITUX IJOCTHIKEHHHA B
JIPYTHX HayKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME JYXOBHBIX LIEHHOCTEH  poccuiickoro Hapona, c(HOopMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHUS, 3TUYECKOr0 NOBEACHUS, CBSI3aHHOIO C IPAKTUYECKUM ITPUMEHEHUEM
JOCTH>KEHUN HAyKH U JI€ATEJIbHOCTBIO YYEHOr0, OCO3HAaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMUYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :
ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsl SCTETUKY MAaTEMaTUYECKHUX

3aKOHOMepHOCTeI71, O6’beKTOB, 3a1a4, pelHeHHﬁ, paCCY)KﬂeHHﬁ, BOCIIPHUUMYUBOCTL K
MAaTCMAaTUYCCKUM aCIICKTaM pa3JIMYHbIX BUJOB UCKYCCTBA,

5) puzuveckoro BoCIMTAHUSA:

C(bOpMI/IpOBaHHOCTI) YMCHUA MIPUMCHATH MATEMATUYCCKHUEC 3HAHWA B UHTCPCCAX 3JOPOBOTO
u Oe3omacHoro oOpasa KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, COaJaHCHPOBAHHBIA PEXHM 3aHATHA ¥ OTHbIXa, peryispHas Quandeckas
aKTI/IBHOCTL), (1)I/I3I/I‘~ICCKOC COBCPHICHCTBOBAHHUEC IIPHU 3aHATHUAX CHOpTI/IBHO-O3IIOpOBI/ITCJH)HOI71
JIeSATEeITLHOCTBIO;
6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HAHHE [IEHHOCTHU TPYI0II00US, HHTEPEC K Pa3IMYHbIM

chepam npodeccHoHANbHON JesTeNbHOCTH, CBA3aHHBIM C MAaTEeMAaTUKOW U €€ MPHUIIOKEHUSIMH,
YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oynyiiel mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IUIaHbl, TOTOBHOCTh U CIHOCOOHOCTh K MaTeMaTH4ecKoMy OOpa30BaHHUIO U
€caMo00pa3oBaHUI0 Ha MPOTSHKEHUHM BCEH JKM3HHM, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B
PCIICHNHU MMPAKTUYICCKUX 3a71a4 MaTeMaTHIECKOU HaITPpaBJICHHOCTH,
7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

C(bOpMI/IpOBaHHOCTI) DKOJIOTHUECKOH KYJIBbTYPBbI, IOHUMAaHHUEC BIUAHUA COOUAIIBHO-
HKOHOMHMUYECKUX IPOLECCOB Ha COCTOSHHE MPHPOJHOW M COLMAIBHOM Cpelbl, OCO3HAHHE
r100aNbHOTO  XapakTepa  OSKOJOTMYECKMX  Mpo0JieM, OpUEeHTallus Ha  IpUMEHEHue
MaTeMaTHYeCKUX 3HaHUH Ui pelleHus 3a7a4d B 00JacTU OKpYXarolllel cpelibl, IUIaHUpOBaHHE
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAKOILEN CPEbL;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHON MPAKTHKHU, TOHMMaHUE MaTeMaTUYeCKON Hayku Kak cgepbl
YeJI0BEUECKOMN JACATCIBbHOCTH, 3TAIlOB €€ Pa3BUTUA U 3HAYUMOCTHU AJId Pa3sBUTHUA LUBUIIN3alluH,
OBJIaJICHUE A3BIKOM MAaTEMATHUKU H MaTeMaTHYeCKOH Ky.]'[BTypOfI KakK CpC€IACTBOM I103HAHUA
MHpa, TOTOBHOCTh OCYIIECTBISITh TPOCKTHYIO M  HCCIEIOBATENBCKYIO JCATEIbHOCTD
UH/IMBUYaJIbHO U B TPYyIIIIE.



METAINPEIMETHBIE PE3YJIBTATHI

B pesynbrare u3ydyeHuss MaTeMaTHKH Ha YPOBHE CpelHero oomero oOpa3oBaHus Y
oOyyaromierocsi Oynytr chopMHpPOBaHbBI MMO3HABATEIbHBIC YHHBEpPCAJIbHBIC y4eOHBIE AECHCTBUS,
KOMMYHHKATHBHbIE YHUBEpCAIbHbIE Y4YeOHBbIC [CHCTBUS, DETYISATUBHbIE YHHBEpPCAIbHBIC
yueOHbIE JeMCTBUSI, COBMECTHASI I€ATENBHOCTD.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YyYeOHbIe 1eiiCTBUS.
Ba3oBrble JJornueckue aeiicTBuA:

BBISIBIIAITh M XapaKTEPU30BaTh CYIICCTBEHHBIE NPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHITHI, OTHOLICHWA MEXIy TMOHATUSAMHU, (OPMYJIUPOBATH OIPEACICHHS TOHSTHUH,
yCTaHABJIMBATh CYIIECTBEHHbIM NpPU3HAK KiaccU(UKAaLWU, OCHOBAaHMA s OOOOLICHHS U
CpaBHEHHs, KPHUTEPHHM TPOBOAMMOIO aHAIW3a; BOCIHPHHUMATh, (OPMYIHPOBATH H
peoOpa3OBLIBATh CYKICHUS: YTBEPIUTEIbHBIE
U OTpUIATEIbHbIE, EAMHUYHBIE, YACTHBIE U OOILINE, YCIOBHBIE;

BBISIBIIITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOPEYHS B (haKTax,
JAHHBIX, HAOJIIONEHUSAX U  YTBEPXKACHHUAX, IMpeajaratb KpPUTEpUU JJi  BbISBICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JienaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M HHAYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIOUEHU N0 aHAJOTUHU; IPOBOJUTH CAMOCTOSTEIBHO JOKa3aTelIbCTBa
MaTeMaTHUYECKUX YTBEPKICHUI (ImpsiMble W OT HPOTUBHOTO), BBICTpaMBaTh apryMEHTAIIHIO,
MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKJICHUS U BBIBOJIBI,

BBIOMpATh CIoco0 perieHus: yd4eOHOM 3amaud  (CpaBHHMBATh HECKOJIBKO BapHAaHTOB
pelieHus, BbIOMpaTh HauOoliee TMOAXOASAIIUNA C YYETOM CaMOCTOSITENIBHO —BBIJICICHHBIX
KpUTEPUEB).
ba3zoBble ucciieqoBaTe/bCKHe 1eHCTBUSA

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATeNIbCKUI MHCTPYMEHT MOo3HaHus, (POpMYyINpPOBATh
BOINPOCHI, (PUKCHPYIOLIUNE MPOTUBOpEUHE, MpOoOJIeMy, yCTaHaBIMBAaTh HCKOMOE U JaHHOE,
(bopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MMO3ULINIO, MHEHHE;

MIPOBOAUTh CAMOCTOSTEIbHO CIJIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEIOBAHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEKTa, SIBIECHHUS, MPOLECcCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (DOPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJIbTaTaM MPOBEACHHOIO
HaOJII0/IeHUs, MCCIIEI0BAHNUS, OLICHUBATh JOCTOBEPHOCTh MOJyYEHHBIX PE3Y/IbTaTOB, BEIBOJIOB U
0000I1IEHMI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE NPOLECCA, a TAKKE BBIIBUTATH IIPEAIIOJIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH 1eULNTHI HH(OPMALIUHU, TaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha BOIIPOC
U JUIS pEeUIeHUs 3a/1a4u;

BBIOMpaTh MH(OPMALMIO W3 HMCTOYHHKOB PA3IMYHBIX THUIIOB, aHAIM3HPOBATh,
CHUCTEeMAaTU3UpPOBAaTh M HMHTEPHPETUPOBATH WHGOPMAIMIO pPA3IUYHBIX BUAOB U  GopM
MpeJICTaBICHHUS,

CTPYKTYypUpOBaTh  MHGOpMAIMIO, MPEACTaBIATH €€ B  pa3duuHbX  (dopmax,
WLTIOCTPUPOBATH TpadUuecKH;



OLICHUBATh HAJIC)KHOCTh MHPOPMAIIMH 110 CAMOCTOSITENILHO C(hPOPMYIHPOBAHHBIM

KPUTEPUSIM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS
OO0uenne:

BOCIIpUHUMATb U q)OpMyJII/IPOBaTB CY)KACHUSA B COOTBCTCTBUH C YCIIOBUAMH U LCIAMU

06H_I€HI/I$I, sSICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3pCHUA B YCTHBIX U NMHCbMCHHBIX
TCKCTAaX, OaBaTb IIOJACHCHHA 110 XO4Y PpCHICHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘IGHHLIfI
pe3yJbTaT;
B XoAc OOCYXIEHHUS 3aJaBaTb BOMNPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMbI, MPOOIEMBI,
pelaeMoil 3ajjaun, BHICKA3bIBaTh MJEU, HAlIEJICHHBIE HA TMOUCK PELICHHs], COMOCTABISAThH CBOU
CYXKICHHS C CY)KJIEHUSIMU APYTUX YYaCTHUKOB JIMaiora, 0OHapyKMBaTh pa3iMyue U CXOJCTBO
MO3UIMi,, B KOpPpeKTHOH ¢opme GOpMyIHUpOBaTh pa3HOTJIAcHs, CBOM BO3PAXKCHHUS;
NPEJCTaBISTh Pe3ydbTaThl pEIIeHHs] 3aJadyd, OJKCIEPUMEHTa, MWCCIEeIOBaHUs, TMPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opmar BBICTYIUIGHHS C YYE€TOM 3ajad [pe3eHTaluu U
O0COOCHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe yueOHbIe 1eiicTBUS
Camoopranmu3anus:

COCTABIIATH TIJIaH, AITOPUTM PELICHUS 33]]a4H, BEIOUPATh CIIOCO0 PEIICHUS C yYETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEIICHHUI ¢ y4eTOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMU MO3HABATEJIbHOM pedIeKCHN KaK OCO3HAHMsI COBEpLIAEMBIX JeHCTBUI
U MBICIUTEIbHBIX IIPOLIECCOB, MX pe3yabTaTOB, BIAJETh CIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCca U pe3ybTaTa PelIeHNss MaTeMaTHUECKON 3aj1auu;

NPEIBUAETh TPYIHOCTH, KOTOPble MOTYT BO3HHKHYTh NpPH PEIICHUM 337ayd, BHOCHTH
KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWJEHHBIX OIMINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa IEIHM W YCIOBUSAM, OOBSCHATH PUYHHBI
JOCTIDKEHUSI WM HEAOCTIDKEHHS Pe3yJbTaTOB ESTEIbHOCTH, HAaXOAWTh OINMOKY, aBaTh
OIICHKY PHUOOPETCHHOMY OTIBITY.

CoBMecTHAasI 1eSITEIBHOCTD:

MOHWMATh M HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIbHOW pabOTHI MpH
pemieHnH YYeOHBIX 3a/av, MPHHAMATh IIe7Tb COBMECTHOH JIEATENbHOCTH, IUIAHHUPOBATh
OpraHU3aIMI0 COBMECTHON pabOTHI, paclpeessiTh BUIbI padoT, JOTOBAPUBATHCS, OOCYKIATh
MpoIecc W pPe3yabTar paldoThl, 0000IaTh MHEHHS HECKOJbKHX JIIOJIeH; Y4YacTBOBaTh B
IpynmnoBbIX Gopmax paboThl (00CyXJIeHus, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbI» U HHBIE),
BBINTOJIHATh CBOKO YacTh Pa0OTBI M KOOPIMHHUPOBATH CBOM JIEHCTBHSA C JPYTHMMH UICHAMH
KOMaH[Ipl, OILIGHUBaThb KaueCTBO CBOETO BKJIaJa B OOIMH NPOAYKT IO KPUTEPHSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



IIpenMeTHble pe3yJbTaThbl OCBOCHHMS pabodell mporpaMMbl IO  MaTeMaTHKe
OpeACTaBiIeHbl 1O TrojaM oOOy4eHMs B paMKax OTHENbHBIX y4eOHBIX KYpCOB B
COOTBETCTBYIOIUX Pa3/ielax HACTOSALIEH IPOTrpaMMBI.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A»

MNOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «Anrebpa M Hayajla MaTEeMaTHMUYECKOIO aHallM3a» SIBISETCS OJHUM U3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero obimero oOpa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH O0ECIEeYMBACT MHCTPYMEHTAIBbHYIO 0a3y Ui HM3y4eHHsS BCEX EeCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
oOyJaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JPYrHX JUCHHMIUIMH. B pamkax maHHOro y4deOHOro Kypca
oOydaroluecss OBJAJE€BAIOT YHMBEPCAIbHBIM  SI3bIKOM COBPEMEHHOH HayKd, KOTopas
dbopMyIupyeT CBOM JOCTHKEHHS B MaTEMaTHYECKOH (hopme.

VY4eOHblii Kypc anreOppl U Hadyal MaTEeMAaTUYECKOTO aHallM3a 3aKja/lbIBAeT OCHOBY MAJIS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHJACHLIMHA pPa3BUTHSI PKOHOMUKHM M OOLIECTBEHHOW >KW3HHU, IO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JanbHeWIero oOpa3oBaHuMs M B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpems OBIaJeHue
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYECKOro aHaan3a
pa3BUBaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHHS C MMOMOIIBI0 UHIYKIIMK U pacCy1aTh NeAYKTUBHO, HCIOIb30BaTh 0000IIEHNE U
KOHKpPETH3aIMio, abCTparupoBaHUWE W aHAIOTHIO, (OPMUPYET KpeaTMBHOE M KPUTHYECKOE
MBIIIICHHE.

B xone um3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaronuecss MOJy4YaloT HOBBIM ONBIT pPELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEILHOTO
IOCTPOCHHUST MATeMaTHYECKUX MOJeNeld pealbHbIX CHUTyalUH, MHTEPIpeTalud MOJYyYEHHBIX
pELIeHNH, 3HAKOMATCSI ¢ IPUMEpaMU MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B MpHpoJe, HAyKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATUIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VY4eOHbIl Kypc o0siafaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMI (POPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M uepe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
IOPOJOJDKUTEIBHONM  KOHIIEHTpPAllMM  BHHUMAHMS, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHbIN pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayalaM MaTeMaTHUECKOIO aHajau3a JIeXKHT
JeSITeIbHOCTHBIN MPUHLIUI 00Y4EHUsI.

B ctpykType yueOHOro Kypca «Anredpa v Hauajga MaTeMaTUYeCKOr0 aHAJIN3a» BBIIACICHBI
CIIEIyIOIINE COJEpKaTeNbHO-METOAUYECKHe JTUHUM: «Yucna u BblUMCICHUS», «DYHKIMH U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE coaepkKaTeabHO-METOAWYECKHE JMHUU H3y4aloTCsl Ha MPOTSDKEHUH
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYTr
JIpyra M IOCTETEHHO HACBIIAsCh HOBBIMM TeMaMH U pasjaenamu. JlaHHbIH ydeOHBI Kypc



SBIISICTCSI MHTETPAaTUBHBIM, TIIOCKOJBKY OOBENUMHSET B cebe ColepKaHWe HECKOIBKHX
MaTeMaTHYCCKUX TUCIUIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpHsS, MaTEMATHYCCKHI aHalIn3,
TEOpPHsI MHOXKECTB, MareMaTWyeckas Jjoruka u gapyrue. [lo mMepe Toro kak oOydaromuecs
OBIIQJICBAlOT BCE 0OoJiee MIMPOKUM MaTEMAaTHYECKHUM allaparoM, y HHX I[OCIEeIOBATEIbHO
dopMHpyeTCsT ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUYECKYH0 MOJENb pealbHON
CUTYyalluH, TPUMEHSATh 3HAHWS, TMOJTYYCHHBIC NMPU HM3YYCHUU Y4eOHOrOo Kypca, JJIs peIIeHUs
CaMOCTOSITEIILHO CHOPMYJIUPOBAHHON MATEMAaTHYECKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTtenpHO-MeTOAMYeCKast — JmHUs  «Yucina W BBIYMCICHHS»  3aBeplIaeT
(dbopMHpOBaHUE HABBIKOB KCIOJb30BAHMS JICHCTBUTEIBHBIX YKHCEI, KOTOPOE OBbLIO HAa4aTo Ha
YpOBHE OCHOBHOTO 00Iero obpazoBanus. Ha ypoBHe cpeanero obimiero oOpa3oBaHus 0codoe
BHUMaHHE yaensiercss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHA, BKIIIOYAIOIINX B
ceOs1 MCIONIb30BaHKME PA3IMYHBIX (POPM 3alUCH YHCIIa, YMEHHE JIENaTh MPUKHUIKY, BBITOIHAThH
npuOJIMKEHHBIC BHIYMCIICHHUS, OLICHUBATD YUCIIOBBIC BBIPAKEHUS, pa0OTaTh ¢ MATEMATUICCKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYaIOIIMMCS MHOXECTBAa HATYypPalbHbIX, IEJBIX, PAIlMOHAIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxIoMm U3 3THX
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €MY CIIEIU(PUUSCKUE 3a7au M ONlepAIUU: JCIICHUE
HAIIEJI0, OINCPUPOBAHHE OCTaTKaMM Ha MHOXECTBE IICJBIX YHCEJI, OCOObIe CBOWCTBA
palMOHAIBHBIX U MPPAMOHAIBHBIX YHCEI, apu(PMETHUCCKHUE ONEPAIMH, a TAKXKE H3BJICUCHHE
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  4ucell.  biaromaps
MOCJICIOBATEIBHOMY — PAaclIMPEHHIO KpPyra HCIOJIb3YeMbIX YHCET W 3HAKOMCTBY C
BO3MOYKHOCTSIMH MX TIPUMEHEHUS JIJISl PEUICHUS PA3IMYHbIX 3a7a4 (OPMHUPYETCS MpPEACTaBICHUE
0 €JIMHCTBE MaTEMAaTHKH KaK HAyKH U € POJIM B IIOCTPOCHUH MOJICIICH PeaIbHOI0 MHUpa, IIMPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBAa» peallM3yeTcs Ha MPOTSHKCHUU BCEro OOydeHHs Ha
YPOBHE CpeaHero oOIero o0pa30BaHus, IOCKOJABKY B KaXJI0M pasjene I[IporpaMmbl
IPEIYCMOTPEHO pEIIeHHe COOTBETCTBYIONIMX 3ajad. B pe3ynbraTte 00ydaromuecs: OBIaeBaloT
pPa3IMYHBIMK ~ METOJAaMH  PCIICHHS  paIlMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKAa3aTeIbHbIX,
JIOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHEHUH, HEPABCHCTB M CHCTEM, a TaKXkKe 3ajad,
coaepxanx mapamerpbl. [loydeHHbIE YMEHHS IIMPOKO HCIOJIB3YIOTCS MPU HMCCICI0BAHUU
GYHKIHH ¢ TTOMOIIBIO TPOM3BOIHON, TIPU PEIICHUN MPHUKIIAIHBIX 33/1a4 U 33]a4 Ha HaXOXKICHUE
HaWOOJIBIINX U HAUMEHBIINX 3HaUCHUI (yHKIWU. J[aHHas coleprkaTebHasl JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHPOBAHWE YMEHHUH BBITIOJHATH Pacu€Thl MO QopmyliaMm, MpeoOpa3oBaHUs
palMoHaIbHBIX, UPPAIUOHATBHBIX ¥ TPUTOHOMETPUYECKHUX BBIPAKEHUH, a Tak)Ke BBIPAKECHUH,
coJepXKamuMx creneHu u Jorapudmel. braromaps u3ydeHHio anreOpandeckoro MaTepualia
NPOUCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
oOyyaromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyXKICHUH, pabOThl ¢ CUMBOJLHBIMU
dbopmaMu, TpeACTaBICHNs 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJIE€ PABEHCTB M HEPABEHCTB.
Anrebpa npemnaraet 3QpGeKTHBHBIC HHCTPYMEHTHI IS PELICHHS MPAKTHUYECKUX M €CTECTBEHHO-
HAYYHBIX 3aJ[a4, HArJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKa HAYKH.

ConepxaTenpHO-MeTOAMYeCKast TUHUS «DYHKIUU U TpaQUKH» TECHO MEPEIIeTaeTCsl C
JIPYTUMH  JIMHASAMH  y4eOHOTO  Kypca, IIOCKOJIBKY B  KaKOM-TO  CMBICIE  3a7daér
[OCJIEIOBATEIbHOCTh ~ M3y4YCHHMsT  MaTepuaia. V3ydeHHWe  CTCMEHHOW,  IOKa3aTeIbHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUICCKUX (DYHKIIHIA, UX CBOWCTB M TPAQHUKOB, UCIIOIBb30BaHUEC
GyHKIMA U pelieHus 3ajJa4d U3 JPYyruxX YYeOHBIX MPEJAMETOB M PEabHOW JKU3HU TECHO
CBSI3aHO KaK ¢ MaTEeMaTHYECKHM aHAJIM30M, TaK U C PEIICHHUEM ypaBHCHHI W HepaBeHCTB. [Ipu



9TOM OOJIBIIOE BHUMaHWE yaenseTcs (OPMHUPOBAHMIO YMEHHUS BbIpaxaTh (popmynaMu
3aBUCHUMOCTH MEXY Pa3IMYHbIMUA BETUYMHAMH, UCCIIEAOBATh MOJYYCHHbIE (YHKIIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH CoOJepKaTeNbHOM JIMHUM HAaleleH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIIMX BbIpaKaTh 3aBHUCHUMOCTH MEXAY BEJIMYMHAMH B pazNu4HON (opme:
aHAIUTUYECKOW, Tpaduyeckod U crnoBecHOHM. Ero wusydenue cmnocoOCTBYeT pPa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W KOHKPETU3AIWH,
UCIIOJIb30BAaHUIO aHAJIOTUH.

CopepxarenbHas uHusa «Hagana mMaTreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
paclIupUTh KPYr Kak MaTeMaTU4YeCKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIHBIX O0y4YarolIuMcs,
TaK KaK y HHUX IMOSBISETCS BOBMOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHBINNE 3HAYEHUS, BRIYUCIATD IIomaan Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTHM U YCKOpEeHHs ImpoueccoB. JlaHHas cozepxaTeinbHas JIMHUA OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJEeNeil peajabHbIX CHUTyalui, I03BOJISET
HaxXOJIUTh HaWJIyylllee pelIeHHWE B NPHUKIAAHBIX, B TOM YHCIE COIUATHHO-2KOHOMHYECKHX,
3a7a4yax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTHYECKOI'O aHajiu3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOTO, (HOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUIN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTBe. OOy4aromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMAaTUKH KaK HayKH, U
00 uXx aBTOpax.

CopepxarenpHO-MeTOANYECKAsE JHHHUS «MHOXECTBAa U JIOTHMKa» BKIIOYaeT B cels
9JIEeMEHThl TEOPUM MHOXKECTB U MAaTeMaTH4YeCKOW IJIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEACTABJICHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOosiee
VHHUBEPCATBHBIA SI3bIK, OOBEAMHSIIONIMA BCE pa3feiibl MAaTEMATHKU W €€ MPUIOKCHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOYyYaroleMycs TIOHUMaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHON MaTeMaTHKU U HCIOJb30BaTh €ro JUIsl BBIPAXKEHHUS] CBOMX MbIciei. [pyrum
BOKHBIM TMPU3HAKOM MAaT€MAaTUKH KaK HAyKH CIeAyeT MPU3HATh CBOWCTBEHHYIO € CTPOTOCTh
000OCHOBaHMUN ¥ CJE€IOBaHHE OMpEeACeNEHHBIM TpaBUIaM [OCTPOCHHS JOKa3aTelbCTB.
3HAKOMCTBO C DJIEMEHTaMH MAaTeMaTH4YeCKOW JIOTMKU CIMOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO
MBIIUICHUST O0YYarOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUS] HA OCHOBE JIOTUYECKUX
npaBuj, GOPMUPYET HABBIKU KPUTUUECKOTO MBITIICHUS.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOT0  MOJENUPOBaHHWSA, KOTOpPble  TMPU3BAaHBl  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HMCCIEIOBAHUS STUX
MoOJielied C TOMOIIBI0 afmapara ajreOpbl W MaTeMaTH4YeCKOTO aHajiu3a, HWHTEpIpeTaluu
MOJIYYeHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBI B KXl W3 PA3[EIOB MHPOrPAMMBI,
MOCKOJNIbKY BECh MaTepuaji y4eOHOTro Kypca IMIMPOKO UCHONB3YeTCs IS PEUIeHUS MPUKIATHBIX
3amau. [lpu pemieHMH peaNbHBIX TMPAKTHYECKUX  3a7ad  OOydJaroniuecs pa3BUBAIOT
HaOIOaTEIPHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs, HCIIOIH30BATH
aHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBaTh Mpodiemy. JlesTensHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIIeHUs MPUKIAIHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCE U3YUCHHS BCEX TEM Y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATIU3ay.

Ha u3yuenue yuebHoro kypca «Anredpa 1 Hauaiaa MaTeMaTHUYE€CKOTO aHAIM3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Henenmo), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB IS pEIIeHUs IPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M UMppalMOHANbHBIE Yucia. ApudMeTHuecKkue
OIepalyy C JECUCTBUTEIBHBIMU 4YuCIaMU. MOIyib NEUCTBUTEIBHOIO YHUCIIA U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ nensiM nokasareneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/Ibl PEHICHUSI LENbIX U IPOOHO-pAIlMOHATBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorowiensl OT OJHOM IepeMeHHOM. JleneHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAIUX CTENEHN U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPAaBHEHHUI.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI pPELICHHUs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [Ipeobpa3oBaHue TPUTOHOMETPUUECKHUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CcUCTEMBl JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHE €T0
3HA4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHeHUU. Pemenue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEAETUTEINIEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaTbHOM CUTyalluH C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rPpaduKu

OyHK1us, crnocodbl 3anaHus (QyHkuuu. B3aummuHo oOpatHble (yHkimu. Kommosuius
¢byukuuii. ['padux pynkunn. DnemeHTapHble Ipeodpa3oBaHus rpadukoB yHKINH.



OO6nacth onpeneneHuss 1 MHOXKeCTBO 3HaueHui dyHkiuu. Hymu dynakauu. [IpomexyTku
3HaKonocTosHcTBa. YErHbie n HeuéTHhle QyHKUUU. [lepuogmueckue ¢yHKuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennass GpyHKIMS ¢ HATypalbHBIM M IEJbIM IMOKa3areneMm. EE cBoiicTBa u Tpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHUE TPUTOHOMETPUUYECKUX (QYHKIUN
YHUCJIOBOT'O ApPryMEHTA.

@yHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIE0BATEILHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma 0ecKOHEUHO YOBIBAIOILIEH MeOMETPHUYECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W MX cBoWcTBa. TOUkM pa3pbiBa. ACHUMNOTOTHI TpadUKOB
¢byukuii. CBoiicTBa (YHKIUN HENpPEpBHIBHBIX HA OTpe3ke. MeToJl MHTEPBAJIOB Ui PEIICHHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. Y paBHEHHUE KacaTelbHOH K rpaduKy QyHKIIHH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbable u mensle uncna. [IpumeHeHuMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensinee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKIMIa 7151 perieHust 3a1a4 B LEJIbIX YHCIaxX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO Yucia. ApudMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmynia Myaspa. KopHu N-oii cTenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX YHced UIs peleHus (QU3M4YecKux u
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYIIHOCTh YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBbI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHU, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMaTUYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OO0JIACTeH HAayKHM M pPEAITbHON JKW3HM, WHTEPIPETALHUsS IOyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U Tpa(UKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHUH H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELIEHUH 3a/1a4 U3 IPYruX Y4eOHBIX IPEIMETOB U PEATIbHOM KU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHne NPOU3BOIHON K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NpPOW3BOMHOM [UISl HAxXOKJICHMS HAWIY4lIero pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI MHTErpajia. Beryucienue onpenenéHHoro uHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



INTAHUPYEMBIE TIPEIMETHBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O
KYPCA «AJITEBPA U HAYAJIIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBI  YPOBEHD) HA  YPOBHE CPEJHEI'O OBLIETO
OBPA3OBAHUA

K xonny oOyuenus B 10 kJjacce 0Oy4arOIIMICS MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OTIEPHUPOBATH MOHATHAMU: PAMOHAIBHOE YHCII0, OECKOHEUHAs! TEPUOIMUECKas
IpoOb, MPOIEHTHI, UPPAMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCUCTBUTEIHHBIX
4HCell, MOLYJIb AEUCTBUTEIBLHOIO YUCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/a4 U3 pa3IMYHbIX OTpaciieit
3HAHUH U PEAILHOM KU3HH;

IPUMEHSTh NPUOIMKEHHBIE BBIYMCIEHUS, NpaBWIa OKPYIJICHHUS, NPUKUAKY M OLIEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpUpPOBaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
NOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHUS NMPAKTUYECKHX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKU KOPEHb HATYPaJIbHOM CTENCHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTelIeM;

CBOOOZHO ONEpPUPOBATH IOHATUSAMU: Jorapudm yucia, NECATHUUHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJTHO ONEpPHPOBATh MOHATUSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OTIepUPOBATh MOHATUIMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTh  MHOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U ypaBHEHU-CIICICTBUS, PABHOCHJIBHBIE HEPABEHCTBA;

IPUMEHSTHh pa3IUYHbIE METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAllMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB JUIsl PEIIEHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: MHOTOYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOUWIEHA, NPUMEHATh JeJieHHe MHOrowieHa Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy be3dy n teopemy Buera s pemenns 3anad;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro TreOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juis BBIYMCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN I PELIECHUS
CUCTEMBbI JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATH peajbHbIE CUTYallUd C MOMOUIbIO CUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEeIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
OIpEAEINTENEH, UHTEPIIPETUPOBATD ITOITYYEHHBIN PE3yNIbTaT;

UCIIOJIb30BaTh CBOMCTBA JMCTBUI ¢ KOPHAMH JUIsl TpeoOpa30BaHus BRIPAKEHUI;

BBIMIOJHATh MPEOOpa3oBaHUsS  YHCIOBBIX BBIPDAKEHUH, COAEpXKAIUX CTENeHH C
palMOHAIBHBIM [TOKA3ATENEM;

UCIOJIb30BaTh  CBOWMCTBA  JIOrapu(MOB uIid  NpeoOpazoBaHusl  JIOTapuPMUUECKUX
BBIPAKECHMUI;



CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMPPALMOHAIbHBIC,  IOKA3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WJIN OCYILECTBIISIS IPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl i HpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJTHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HE00X0auMbIe (POPMYIIBI ISl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJEIIMPOBaTh peaJIbHblE CUTyallMM Ha s3bIKE aireOpbl, COCTAaBIATH BbIPAXKEHUS,
YPaBHEHMsI, HEpaBEHCTBAa II0 YCJIOBUIO 3a/adyM, MCCIEeI0BaTh IIOCTPOCHHbIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DyHKIUHA U ITPaPUKH:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (PYHKIMS, CHOCOOBI 3aJaHMsl (PYHKLUH, B3aUMHO
oOpatHble (QYyHKIIUH, KOMIO3uUlMs (PyHKIUH, rpaduk (QYHKIMH, BBIMOIHATH AJIEMEHTApPHBIC
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH OMpPEICNICHHSI M MHOXKECTBO 3HAYCHUI
GbyHKLIMY, HYTU QYHKLIUHT, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OINEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUM, NEPUOTUYECKUE
(GyHKIMU, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIMH, MAaKCHMyMbl W MHHUMYMBI (YHKIIHWH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE ()YHKITUU HA POMEKYTKE;,

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMsS C HATypaJbHbIM U LEJIBIM
nokaszareseM, rpaduk CTENeHHON (YHKLUMU C HATypajbHbIM U LEJBbIM IOKa3aresneM, rpaduk
KOpHsI N-0ii CTETIeH! KaK (YHKIIMU OOpaTHOM CTENICHH C HaTypaJlbHBIM IIOKa3aTeIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-THHEHHas (QYyHKIHUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJIHO ONEpHPOBATh MOHATUSAMM: IOKa3zaTellbHas M Jorapupmuueckass GyHKLUUHU, UX
CBOICTBA M TpadMKH, HCIIOIB30BATh UX TPAQUKH TS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeIeHUe
TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOIO apryMEHTa;

UCIOJIb30BaTh Ipaduku (QYHKIMHM A7 MCCleI0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH NpHU
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEANbHOW JKU3HH, BBIpaXaTh (HopMyaamu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH,

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: apupMeTHUYecKas U TeoMeTpudecKas MpOrpeccus,
OeckOHEUHO yObIBaroIlasi reOMeTpruecKas Mporpeccusi, TMHEHHbIA U SKCIIOHEHIIMAIBHBIN POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NIPECTABICHNE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELICHUs PeaIbHBIX 33/1a4 MPUKIJIAJHOTO XapaKkTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMH:  IOCIEJOBAaTENIbHOCTh, CHOCOOBI  3a/JaHUs
MIOCJIeIOBATEIFHOCTEH, MOHOTOHHBIE M OTPaHHYCHHBIE TTOCIIEA0BATEIFHOCTH, IIOHUMATh OCHOBBI
3apOXKICHHUS] MaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIIMH, TOUYKH pa3pbiBa rpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OTIEPHPOBATH TOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTH
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1a4;

CBOOOJTHO ONEpUpOBaTh MOHATHUSMHU: TNepBas W BTOpass TNPOMU3BOJAHBIE (HYHKIIHH,
KacaTenbHast K rpaduky QyHKIUY;



BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IPOM3BEICHMS, YaCTHOTO M KOMIIO3HIIMHM [BYX
(byHKUIUH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHI;

UCIIOJIb30BaTh T€OMETPUYECKHUNA U (PU3UUECKUI CMBICI POU3BOIHOM JUISI peLIeHH 3a/1au.

MHo:xecTBa H JIOTHKA:

CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIEpalluy HaJl MHOXKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar sl ONMCAHMS PEaJIbHBIX IIPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONIEpUPOBaTh IOHATHSAMM: OIpPEIENIeHHE, TEOpeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4ecKoro OOBEKTa, JOKa3aTelbCTBO, PABHOCWIBHBIE ypaBHEHUS U
HEPaBEHCTBA.

K xonnmy oOyuenus B 11 kJacce 0Oy4aroIIMICS MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yibTaThl 1O OTJEJIBHBIM TeMaM paboyeil mporpaMmsel yueOHOro Kypca «Anredpa u Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTh MOHATUSMHU: HATypaJbHOE U 1LEJ0€ YHCIO, MHOXKECTBA
HaTypaJIbHBIX M LENbIX YMCEJ, UCIIOJIb30BaTh NPU3HAKK Aeaumoctu nenslx yucen, HOJ[ n HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKInaa;

CBOOOJHO ONEPUPOBATH MOHATHEM OCTAaTKa 0 MOJYJIIO, 3aIIMChIBATh HATypaJbHbIE YKCIIa
B Pa3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B aNreOpandyeckoil 1 TpPUroHOMETPUYECKO (opme,
BBITOJIHATH apUPMETHIECKHIE OTIEPALMU C HUMH U N300paXkaTh HA KOOPJMHATHON TIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMppAalMOHANbHbIE,  IIOKa3aTelbHblE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXOI0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIEHUN TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPAaBEHCTBO, IPUMEHATH
HEo0X0/1uMble (OPMYIIBI JUISl PELLICHHUsSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJTHO OIEPHUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PEIICHUS] CUCTEMBI M COBOKYITHOCTEMN
palMOHANIBbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHbIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, IOKa3aTeJabHblE, JorapuMUUEecKue |
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINe MOAYJIN U ITapaMeTpBbL;

MPUMEHSTH TpaduuecKre METObI JUIsl PEllIEHUs] YPAaBHEHU 1 HEPAaBEHCTB, a TaK)Ke 3a/1a4
C ImapaMeTpaMu;

MOJENUPOBaTh pealbHble CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA M HMX CHCTEMBI II0 YCIOBHIO 33aJa4d, HCCIEN0BATH IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHUEM arrapaTa anreOpbl, HHTEpIPETUPOBATh MOJIyYE€HHBIN pe3yabTaT.

DyHKIUH U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHI C MOMOLIbIO 3J€MEHTApHOTO HCCIEeIOBaHUS U
CBOMCTB KOMITO3ULIUU ABYX (YHKIIHIA;

CTPOUTh TeOMeTpHYeckre oOpa3bl ypaBHEHUH M HEPAaBEHCTB Ha KOOPJIMHATHOM
IIJIOCKOCTH;

CBOOOJTHO ONIEPUPOBATH MOHATHAMMU: T'paUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

MPUMEHSTh QYHKIUHU JJI1 MOJIETIMPOBAHUS U UCCIIEIOBAaHUS pealbHbBIX IPOLIECCOB.



Hauana MaTeMaTH4eCKOro aHAJIN3a:

UCIIONIb30BaTh IPOU3BOIHYIO JUIS HCCIEAOBaHHUS (YHKIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBI;

HAXOJIUTh HaNOOJIbIIICe U HAMMEHbBIIIeE 3HAUCHUS (DYHKITMH HENPEPHIBHOW Ha OTPE3KE;

UCTIOJIB30BaTh MPOU3BOHYIO ISl HaXOXICHUS HAMIIYUIICrO PEIICHUS B MPUKJIAIHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 GOPMYIIO UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHATHUAMU: TIEPBOOOPA3Hasi, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMIAH IIOCKUX (QUTYpP U 00BEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYeCKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

pemath MPUKIAIHBIC 3a/1a9¥, B TOM YHCIE COIHAIbHO-3KOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CpeJICTBAMH MAaTEMAaTHUECKOTO aHAIIK3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 MHOXecTBO, olepauu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Pannonanbubie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOINYECKHUE TPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
penieHus MPUKIAIHBIX 3324
8 [elictBuTenbHble yncia. PanmonansHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynb AeCTBUTEIBLHOTO YHUCIIA U €r0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHbBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuibl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexxyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas u 1poOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEIBIM ITOKa3aTelieM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHnas
¢bynkuus. E€ cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJepKAIINX CTETIEHH U KOPHU

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIepIKAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepKalUX CTETIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/TBI PEIICHUS UPPAITUOHATTEHBIX
yYpaBHEHUHU
Wppanmonansusie ypaBaeHusi. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/IbI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATILHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATBHBIX YPaBHEHUN
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHbIM ITOKa3aTeleM
KonTtponpHast padora: "CBolicTBa u rpapux

51 KOpHsI N-oii ctenenu. VppanmoHanbHbie
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 Crenensb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelIeHus] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUI
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

65 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH (MBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux

79 Hcnonwk3oBanue rpadpuka QyHKIUN AJIs 1

peueHust ypaBHEHU I




Hcnonb3oBanue rpaduka GyHKINUN A5

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHUSI JIOTApUPMUISCKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(pMHUECKUX YpaBHEHHMA

79 KonrtponsHas pabora: "Jlorapugmuueckas
¢ynkuus. Jlorapupmuueckne ypaBHeHuUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKIX

(GyYHKIIMI YHCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

nocJieroBaTeabHOCTEN. MeTo




MaTeMaTUYECKON MHIYKLIIUHU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIieI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIiasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKkOHEUYHO yOBIBaromen
FEOMETPUUECKOHN MPOTrPECCHH

108 JIMHENHBIN ¥ YKCIOHEHIMATIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

110 Hcnonp3oBaHue mporpeccuu A peleHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMHA HENPEPHIBHBIX Ha
OTpe3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS

HEpPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTtoa UHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTelIbHOU K rpauKy
byHKITUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH () yHKIIHIA

129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs




3HaHuil: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A

133 - 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (DYHKITUH.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o ¢opmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpana
o Gopmysne Horotona-JleliOHuna

29 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI peLICHHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TPUTOHOMETpHYEcKast (OpMBI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJAMHATHOW TNIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus (GU3NIECKUX U TEOMETPUICCKUX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJD u HOK

89 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
peleHus 3a/1a4 B IeIbIX YUcIax

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEW MPPallMOHATBHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAyKH U PeaIbHOU
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(pMuuecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C apaMeTpamMu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rapaMeTpamMu

HOCTpOCHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

120 KonTponbnas pabora: "3amauu ¢
napaMerpamu’

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucteMaTtu3aus 3Hanui: "OyHxun"

132 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHKun"

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0IIEHNE, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




MMPOBEPSEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOI'PAMMBI

10 KJIACC
Koxn .
IIpoBepsiemble nNpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o0mero 00pa3oBaHus
pe3yjabTara
1 Yucna u BBIYUCIECHUSA
11 OnepupoBaTh NOHATHSAMM: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAsl U IECATHYHAs! IpOOb, IPOLICHTHI
12 Bremonuate  apudmernyeckue  OmepanM € pPalMOHAIBHBIMH U
' JeCTBUTEIIHBIMU YHACITAMHU
13 BeinonHaTe npubamkEHHbIE BBIYUCICHUS, UCIIONIB3YsI IPaBUIIa OKPYTJICHUS,
' JieNaTh MPUKUKY U OLIEHKY pe3yJibTaTa BEIYUCICHUH
OnepupoBaTh NOHSATHSMH: CTENEHb C ILIEJIBIM IOKAa3aTelleM, CTaHIapTHAS
14 dopma 3amucu ACHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypaJbHOM CTENEeHH;
' UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3alHMCHU JEHCTBUTEIbHBIX YUCEN JUIs
pelLIeHHs PAKTUYECKHX 3a/1a4 U IIPEJCTABICHUS JaHHbIX
OnepupoBarh MOHATUSMH: CHHYC, KOCHHYC U TAHTEHC MTPOU3BOJILHOTO YIJIa;
1.5 WCIIOJIb30BaTh  3allMChb  NPOM3BOJIBHOIO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETpHUUECKUE (DYHKIIMH
2 VYpaBHEeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXJIECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppalnoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHNE
29 BrImonHATh peodpa3oBaHusi TPUTOHOMETPUIECKUX BBIPAKEHUI M peIaTh
' TPUTOHOMETPUUYECKUE YPABHEHUS
BremonHATE npeoOpa3zoBaHus LENBIX, PAMOHATIBHBIX M HPPAMOHAIHHBIX
2.3 BBIDQKEHUI ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlMOHAIBHBIX |
UppaIMOHATFHBIX YPaBHEHUI U HEPABEHCTB
54 [TpuMeHATh ypaBHEHHMs M HEPaBEHCTBA [UIl pPELIEHHUs MaTeMaTHYeCKUX
' 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1acTell HayKu U pealbHOM KU3HU
MogenupoBaTh peajnbHble CHUTYallMd Ha S3bIKE ajreOpbl, COCTABIATh
2.5 BBIP)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHUIO 3a]laud, UCCIENI0BaTh
MOCTPOCHHBIE MOJIENIM C UCIIOIb30BAaHUEM arlrapara ajareopsl
3 OyHKIMY 1 TpaduKu
OnepupoBaTb MOHATUAMH: (QYHKIHS, CIOCOOBI 3agaHust QYHKIIMH, 00JIaCTh
3.1 ONpeNeNIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢yHKIUH,
B3aMMHO OOpaTHbIE PYHKIINU
3.2 OnepupoBaTh MOHATHAMU: UYETHOCTb M HEUETHOCTh (QYHKUMH, HYIH



(GYHKIUH, TPOMEKYTKH 3HAKOITOCTOSIHCTBA

3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUST YPaBHEHHI
34 CrtpouTth U yuTaTh rpaduKu JTUHEHHON (YHKINHU, KBaPAaTHUYHOW (PYHKIUH,
CTETIeHHOW (YHKIIUU C IEJIBIM MTOKa3aTeIeM
Ucnonb3oBate rpaduku  QyHKOMA JUISI HUCCICIOBAHUS TIPOIECCOB U
3.5 3aBHCUMOCTEH TpU peIIeHUH 3ajad M3 APYruX Y4eOHBIX HPEIMETOB U
peanbHON )KU3HHU, BBIpaXKaTh (HOPMyJIaMH 3aBUCUMOCTH MEXAY BeTHUNHAMHU
4 Hauayna maTreMaTH4eCKOro aHaIn3a
41 OnepupoBaTh MOHATUSMH: IIOCIEAOBATEIbHOCTD, apumMeTHueckas M
' reOMETPHYECKAs IIPOTPECCHH
42 OnepupoBaTh MOHATUAMHU: OECKOHEYHO YOBIBAalOIIasi TeOMETpUYecKast
' nporpeccusi, CcyMMa 0€CKOHEYHO YOBbIBAIOIIEH TreéOMETPUYECKON MPOTrPEeCCHH
4.3 3anaBarh MOCJICIOBATEIIBHOCTH PA3JIMYHBIMU CIIOCOOAMHU
44 Hcnonb3oBare CBOWCTBA MOCJIEAOBATEIBHOCTEM M MOPOTPECcCUid s
' pelIeHus pealbHbIX 3a/1a4 IPUKIIAJTHOTO XapakTepa
5 MHoXecTBa U JIOTHKA
5.1 OnepupoBath MOHATUSMH: MHOXKECTBO, OIIEPAIlUK HaJl MHOKECTBAMU
Hcnonp3oBaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar Juis — ONUCAHUS
5.2 peabHBIX MPOIECCOB U SABJICHHM, PU PEIICHUU 33a/1a4 U3 IPYTUX y4eOHBIX
PeMETOB
53 OnepupoBaTh  MOHATUSIMH:  ONpEACICHHE,  Teopema,  CIICACTBHE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYHUCIICHUS
OnepupoBaTh TOHSATHSAMH: HATypaJlbHOE, IEJI0€ YHCIIO; HWCIIOJIb30BaTh
11 IIPU3HAKU JCIUMOCTH LEJIBbIX YHUCEN, pa3JIOKEHUE YHCIIa Ha IPOCTHIE
MHOXHTENH JUIs PEeLIeHUs 3a1a4
1.2 OmnepupoBaTh MOHIATHEM: CTETICHD C PAIlIOHAIBHBIM TIOKa3aTeleM
13 OnepupoBaTh HOHATHAMHU: JIorapudM 4HUCla, AECATUYHbIE M HATypajlbHbIE
' sorapudMsl
2 VYpaBHeHUs U HEpaBEHCTBA
[IpumensTh CBOWCTBA CTENMEHW JJs NpPeoOpa3oBaHUs  BBIPAKEHHH,
2.1 ONEpUPOBATH TOHATUAMU: II0KA3aTEIIbHOE YPaBHEHHWE W HEPABEHCTBO;
pemaTh OCHOBHBIC THITHI TOKA3aTEILHBIX YPaBHEHUH U HEPABEHCTB
2.2 BeimonHATe mpeoOpa3oBaHUsl BBIPAKEHHH, COJEpXKalUX JOrapuQMsbl;



ONEpPUPOBATH MOHATHAMU: JIOTapu(MUUecKoe ypaBHEHHE M HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHHI U HEPABEHCTB

2.3 Haxoauts perienust npocTeHInX TPUrOHOMETPUYECKIX HEPABEHCTB
OnepupoBaTh MOHATHSMHU: CUCTEMA JIMHEMHBIX YpAaBHEHUH U €€ pelleHUeE;
2.4 UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUH Ul pEeILIeHHs IPAKTHYECKUX
3aja4
95 Haxoauts pemeHus MpoCTeUIINX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX
' YPaBHEHMI U HEPABEHCTB
MogenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKe anreOpbl, COCTABISATH
2.6 BBIPQXCHUSI, YpaBHEHHs, HEPABEHCTBA U CHUCTEMBbl IO YCIIOBHUIO 3aJayH,
UCCIIEIOBATh MOCTPOSHHBIE MOJIEIH C HCIIOJIb30BaHUEM amrapara areOpbl
3 OyHKIUYU U TpadUKU
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHS, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIHH, TOYKH IKCTpeMyMa (YHKIHMH, HauOoJblIee H
' HalMEHbllIee 3Ha4eHUs (PYHKIMU Ha MPOMEXYTKE; MCIIOJIb30BaTh MX IS
uccienoBaHus QyHKIMU, 331aHHON IrpaduKoM
OnepupoBaTh NOHATHAMH: TPApUKU MOKA3ATEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
TUTOCKOCTH | UCTIOJIb30BAaTh JIJIsl pEIICHHs YPaBHEHHI U HEPABEHCTB
33 N3o06pakaTh Ha KOOPJMHATHON MJIOCKOCTH Tpa(pUKH JIMHEHHBIX ypaBHEHUH
' Y MCIIOJIb30BATh UX JUIS PELICHUS CHCTEMBI JIMHEHHBIX YpaBHECHUN
34 Hcnonb3oBate rpaduku ¢GyHKUMH [ HCCIEAOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPyruxX y4eOHBIX JAUCIUILIMH
4 Havana maTemaTnueckoro anajimsa
OnepupoBaTh MOHATUAMU: HETIpepbIBHAs (QYHKILUS, TPOU3BOIHAS (DYHKIINH;
4.1 UCIOJIb30BaTh T'€OMETPHUECKUN U (PU3NYECKHI CMBICT HPOM3BOJHOW JUIA
pereHus 3a1aq
4 HaxonuTe  MpOM3BOAHBIE  3JEMEHTapHBIX  (DYHKIUH,  BBIYMCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIUH
Ucnonp3oBath  NpOM3BOAHYIO  JUIA  HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTh W JKCTPEMYMBI, MPUMEHSTh PE3yIbTaThl MCCIEAOBAHUS K
HOCTPOCHHIO IPahuKOB
44 Hcnonp30BaTh TPOM3BOIHYIO IS HAXOXKACHUS HAWJIYYIIETO PEIICHUS B
' NPUKIIAJHBIX, B TOM YHCJIE COIMaIbHO-3KOHOMUYECKHX, 3a/1a4ax
45 OnepupoBaTh MNOHATHUSAMM: MEpBOOOpa3Has M HWHTErpai; MOHHUMATh
' reoMeTpUYeCcKuil U (PU3NYECKHii CMBICIT HHTETpaja
46 Haxoauts nepBooOpa3Hble 3JIeMEHTapHBIX (PYHKIHHA, BEIYUCISATH UHTETPa
' no ¢popmyie Hetotona — JleliOHuna
47 Pemrate mpukiagHbIe 3a/1a4d, B TOM YUCIIE CONHATBHO-DKOHOMUYECKOTO U

(u3nvecKoro xapakrepa, CpeJICTBAMU MAaTEMaTHYECKOTO aHAIIN3a




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KUIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

Kox
1 Yucna v BBIYKCICHUS
Panuonanenple  uyncna. OOBIKHOBEHHBIE M JIECSATUYHBIE JIpOOM, IPOLCHTHI,
11 OECKOHEUHBIE MEPUOANYECKHE TpoOH. Apr(pMETHIECKUE OTEpaluy ¢ pallMOHATLHBIMU
' quCcIaMu, IpeoOpa3oBaHUs YUCIOBBIX BhIpakeHU. [IpuMenenue npobeii u mporeHToB
JUISl peLIeHUs IPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U pealbHOMN )KU3HU
JelicTBuTenpHble Yncia. PanoHanbHble U MppalMOHaIbHbIE Yicaa. ApupMeTndyecKue
1.2  omepauuu ¢ AEHCTBUTENbHBIMM uuciaMu. [IpuOnkéHHbIE BBIYMCIEHMS, IpaBUIIA
OKpYIJICHUS, IPUKUKA U OLICHKA PE3YJIbTaTa BBIYUCICHUN
Crenensb ¢ nenbiM nokaszaresneM. CtangapTHast popmMa 3anicH AeHCTBUTENLHOIO YHCIIA.
1.3 = Hcnonw3oBaHue noaxojsiiel Gopmbl 3alKMCHU ACUCTBUTEIbHBIX YHMCEN Ul PELICHUs
IIPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JleWcTBUS ¢ apuPMETHIECKUMU
' KOPHSIMH HaTypaJIbHOM CTEIIEHU
15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YHUCIOBOIO apryMEHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 TosxecTBa U TOXKIECTBEHHBIE MPE0Opa3OBaHUS
99 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
' bopmysl
53 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merton
' MHTEPBAIOB
2.4  Pemenwue 1enbIx U ApoOHO-PAIMOHAIBHBIX YPABHEHNH 1 HEPABEHCTB
2.5  Pemenue uppannoHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  Pemenne TpUTOHOMETPUYECKUX YpaBHEHHMA
57 [TpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3aJa4d U 3a]1a4 U3
' pa3INYHbIX 001acTe HAYKU U peallbHOM KU3HU
3 OyHKINUU U TpaPUKH
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkinun. BzaumHo oOpaTHbIE
' GyHKIUHA
3.9 OO6nacTp ompeneneHuss W MHOXKECTBO 3HayeHWH QyHkuun. Hymu ¢dyHkumu.
' [IpomexxyTKH 3HAKONMOCTOAHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
33 Crenennas GyHKIMSI C HaTypallbHBIM U TIENBIM TTOKa3aTesneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa U rpaguK KOpHsI N-Oi CTENeHH
3.4 Tpuronomerpuyeckas OKpPY)KHOCTb, OIpEJeIeHHEe TPUTOHOMETPHUECKUX (YHKIIMH

YHUCJIOBOTO apTyMCHTA




4 Hauana MmaTemMaTuieckoro aHanmsa
41 [TocnenoBarenbHOCTH, CIIOCOOBI  3aJaHusl  IocienoBaTeNbHOCTEH. MOHOTOHHBIE
' T0CIIEIOBATENEHOCTH
Apudmerndeckass M reomerpuueckas Iporpeccud. beckoHeuHo —yObIBarolas
49 |~ TEOMETpHYECKasd NPOrpECCHs. CymMma OeckOHEYHO YOBIBaIOLIEH TIeoMeTpUYecKon
' nporpeccun. Popmyna CIOXKHBIX HpoueHToB. lcmosnb3oBanue mnporpeccun ams
peleHHs peabHbIX 3ajjau MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauud Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jajis ONHCaHUS peajbHbBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33Ja4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.2  Ompenenenue, TeopeMa, CleICTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna ¥ BIYUCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIbIX YUCEI
1.2 CreneHb ¢ palMoHaJIbHBIM NOKa3aresnaeM. CBoicTBa cTeneHH
1.3 Jlorapudm uncna. [lecaTnanHble U HATYpAIbHBIC JTOTapHUPMBI
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxkeHUi, copepKaLUX JTOTapHUPMbl
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAINX CTETICHH C PAIlMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucTeMbl TMHEHHBIX ypaBHEHUH. Pemenrne npukiIaHbIX 33134 ¢ MOMOIIBIO CHCTEMBI
' JIMHENHBIX YpaBHEHUI
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHATBHBIX YPABHEHUN M HEPABEHCTB
28 [IpumeHeHne ypaBHEHU, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMaTHYECKUX 3a1a4
' W 3aJ1a4 U3 pa3IMuHbIX o0acTell HAayKH U peaibHOM KU3HU
3 OyHKIHH U TpaduKh
Oynkuus. [lepuoanueckue ¢yakmuu. I[IpomMexxyTku MOHOTOHHOCTH (PYHKLUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIMH. HauOomnbllee M HauMeHbllee 3HAUYEHUE
(GYHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu
3.3 [Toxa3zaTtenbHast u norapudmuyeckas QyHKIMH, UX CBOUCTBA U TpapUKu
3.4 Hcnonp3oBanue rpadukoB GyHKIUHN A5 pelIeHHUs] ypaBHEHUM U TMHEWHBIX CUCTEM
3.5 Hcnonb3oBanue rpagukoB GyHKIMHA U1 UCCIET0BAaHMS TPOLIECCOB U 3aBUCUMOCTEH,




KOTOpBIC BO3HUKAIOT MPH PEIICHWH 3a7ad M3 JPYIHX YYeOHBIX NPEIMETOB U
peaIbHOM KU3HU

4 Haygana maTemaTnueckoro anaumsa

4.1 HenpepsbiBable pyHKIMN. MeTOA HHTEPBAIOB /71 pEILIEHHS] HEPABEHCTB

4.2 [TpousBonHas Gpynkiuu. ['eomerpuueckuii 1 GU3NIECKUN CMBICT TIPOU3BOTHON

43 [TponsBosHble 371eMeHTAapHbIX (QYHKIUH. DOpMynbl HaXOXIEHHUS MPOU3BOJHOMN

' CYMMBI, IPOU3BEIEHUS U YACTHOIO (QYHKIIMUH

[IpumeHeHne TPOM3BOTHOW K MCCIENOBaHUIO (YHKIHMIA Ha MOHOTOHHOCTH H

4.4 9KCTpeMyMbl. HaxokaeHne HauOOoJNbIIer0o W HAaMMEHBIIEro 3HAa4eHUs (QyHKIUU Ha
OTpe3Ke
[TpuMmeHeHre TPOM3BOJHON Ui HAXOXIECHUS HAWIY4YILIEro PeleHus] B IMPUKIATHBIX

4.5 3aJadax, Ui OMNpEJeNICHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmynol wiu
rpaduKoM

4.6 [TepBooOpaznas. Tabnuia mepBoOOPA3HBIX

4.7 WuTerpai, ero reoMmeTpuyeckuil U1 GU3NYECKuil cMbICI. Bbluncienue uHTErpana mo

dopmyne Hetotona — JleiiOnuna

PABOYASA ITIPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS»

MOSICHUTEJIBHAS 3AITUCKA

['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0ILlero
o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3YUE€HHUs AUCLHUIUIMH €CTECTBEHHO-HAyYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'YMaHHTApHOTO IUKIA. [I0CKONBKY JOTHYecKoe MBIIUICHHE,
dopmupyeMoe TpH H3YYCHWH OOYYArOIIMMUCS TIOHSTHHHBIX OCHOB T'€OMETPUH, TIpHU
JIOKa3aTeIbCTBE TEOPEM M TOCTPOSHHUU LEMOYKU JIOTUYECKUX YTBEPXKICHUH INpHU pelIeHUU
reOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCS TIPU PEIIEHUH 3a]la4 €CTeCTBEHHO-HAYYHOTO LHWKJIA, B YaCTHOCTH (PU3MUECKUX
3a1a4.

Ilens ocBoeHus: mporpaMmsel yuyeOHoro kypca «I'eomerpus» Ha yriiyOJaEHHOM ypOBHE —
pa3sBUTHE WHIMBHUIYalIbHBIX CIIOCOOHOCTEH OOy4yaromMXcCsl TMpU H3yYEHUH TEeOMETpUH, Kak
cocTaBisitolleil mpeameTHol obnactu «MaremaTuka U MH(pOpMaTHKa» yepe3 obecrneueHue
BO3MOXKHOCTH MPHOOPETEHUsI U HUCHOJIb30BaHUS Oojiee IIyOOKHX T€OMETPUYECKMX 3HaHUM U
JecTBUM, crieln(UYHBIX I€OMETPUH, U HEOOXOAMMBIX [UIS YCIEUIHOTO MpOo(ecCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAHUEM MaTeMaTHKH.

[TpropuTeTHEIME 3a/1a4aMi Kypca T€OMETPHUN Ha YTIyOJIEHHOM YPOBHE, paCIIAPSIFOIIAMHU
U YCHIIMBAIOIIMMHU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacuiMpeHre TMpeJICTaBIeHUs] O TEeOMETPUM KaKk YacTH MHPOBOM KYJIbTYpPHl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F€OMETPUH C OKPYXKAIOIIUM MHUPOM;

dopMHpoBaHHE NPEJCTABICHUS O INPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIHNX
MaTeMaTHYECKUX MOJENSIX, TO3BOJISIIONIMX ONWCHIBATH W HM3y4daTh pa3Hble  SIBICHUS
OKpY’KaloIIero MHpa, 3HaHHE MOHATHUHHOrO amnmapara 1o pasaeny «Crepeomerpus» ydeOHOro
Kypca reoMeTpuH;



dbopMupOBaHUE yMEHHUS BIaJ€Th OCHOBHBIMHU MOHATHUAMU O MPOCTPAHCTBEHHBIX (UTYypax
U WX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (HOpMyd U YMEHHE HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

dbopMupoBaHHE yMEHMsI paclo3HaBaTh Ha YEpPTEXKax, MOJENISIX U B PEalbHOM MHpE
MHOTOTPaHHUKH U TeJa BPalleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOIEIIH;

¢dopmupoBanue OHUMaHUS BO3MOXXHOCTH AKCHOMaTHYECKOT 0 IIOCTPOEHHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHUMAHHS POJM AKCHOMATHUKH IPH IPOBEICHUU
pacCyxIeHuUi;

dbopMupoBaHHEe yMEHHMs BIIAJIETh METOJAMM [I0KA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHMSI HX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOJAE pELICHUs
CTEpEOMETPUYECKUX 33/7a4 M 3aJa4 C NPAKTUYECKUM COJepKaHueM, (OpMHpPOBaHUE
NpEJICTaBICHUs] O HEOOXOIUMOCTH JOKa3aTelbCTB INpU OOOCHOBAaHUU MAaTEMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKU B MIPOBECHUH JISAYKTUBHBIX PACCYXKICHHUIA;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYAIIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOy4aroluxcs, IMO3HAaBaTEIbHOW AKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHMM, KPUTUYHOCTU
MBIIUICHUS], UHTEPECca K U3YUEHHUIO T€OMETPHUH;

dbopmupoBaHre (QYHKIMOHAIBHONW TI'PAMOTHOCTH, PEJIIEBAHTHOM TE€OMETPUU: YMEHUS
pacro3HaBaTh MPOSBICHHUS TE€OMETPHUECKUX MOHATHH, OOBEKTOB W 3aKOHOMEpPHOCTEH B
pEeaIbHBIX JKU3HEHHBIX CUTYalMsSIX U MPU U3YUYEHUU JPYTUX y4EOHBIX MPEIMETOB, MPOSIBICHUS
3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAHUS pPEaNbHBIX CUTYyallUid, HCCIEeIOBaHUS
MOCTPOCHHBIX MOJIEJICH, UHTEPIPETAINH [TOJTYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COZIEpKATEIbHBIMU JIMHUSAMHU yueOHoro kypca «l'eomerpusi» B 10-11
Kiaccax sABiLAtOTCA: «lIpsiMBle M IUIOCKOCTH B IIpOCTpaHCTBE», «MHOrorpaHHukm», «Tena
BpallleHus», «BEeKTOphI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/BIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh OMEPUPOBATH IMOHATHIMI,
PEICBAaHTHBIMHU T€OMETPHH Ha yriay0néHHoM ypoBHe oOyuenus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJEpXaTeIbHbIM JIMHUSIM Yy4eOHOro Kypca, a (POPMHUpPOBAHUE JIOTHYECKHX YMEHUUH
pacripeniesiieTcsi He TOJbKO 10 COJAEpXaTelbHbIM JIMHUSAM, HO W MO TrojaM OOydYeHHMs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOEHUS
®enepasibHON pabouell MporpaMMsbl, pacrpeneaEHHbIM 0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHLMIHUAIBHBIM BOIpocaM oOydaromuecs
oOpamaguch HEOJHOKPAaTHO. DTO IMO3BOJSET OpPraHW30BaTh OBJAJIEHHE TI'€OMETPUYECKUMHU
HNOHATUSMHM W HaBBIKAMH I10CJIEZIOBATEIbHO M IOCTYMNAaTeabHO, C COOJIIOJCHHEM NpUHIIHIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY TI'€OMETPUUYECKUX
MIPEACTABICHUIN 00YJarOMUXCsl, pacIupssi U yriryosisisi €€, oOpa3ysl MPOUYHbIE MHOXKECTBEHHBIC
CBSI3H.

[Tepexon Kk 3y4eHHUIO FT€OMETPUHN Ha YIIIyOJEHHOM YPOBHE IO3BOJISET:

co3aarh ycnoBus s nuddepeHumanuy  00ydeHHs, MOCTPOEHUS WHAMBHUIYaJTbHBIX
o0pa3oBaTeNbHbIX @porpammMm, o0OecrneyuTh yriayOn€HHOe M3yYyeHHE TEOMETPUHM  Kak
COCTaBJISAIONIECH yueOHOTo npenmMeTa «MaremMaTukay;,

HOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YYeHUs MaTeMaTHKU ¢ y4€TOM BblOOpa
Oynymeir mpodeccun, obecrieunBasi TPEEMCTBEHHOCTh MEXIY OOmUM W TPOo(ecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha uzyuenmne ywyeOHoro kypca «l'eomerpusi» Ha yriyOoia€HHOM ypoBHe oTBoautcs 204
gaca: B 10 kmacce — 102 yaca (3 gaca B Heneno), B 11 knacce — 102 gaca (3 gaca B Hezenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs OpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
OPSMBIX, ApPAUICIBHOCTh NpAMOM M IIockocTH. [lapamienbHOE UM LEHTpAJIBHOE
IPOEKTHpPOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapaIeIbHOTO POEKTUPOBAHMS.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMH B IPOCTpaHCTBE. llapajuiebHOCTH IJIOCKOCTEH: NMapajuleabHbIE IIIIOCKOCTH,
CBOICTBa MapaienbHbIX II0CKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’p, NapajuleIeIuIe], IOCTPOCHUE CEUEHU.

IlepneHAUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUI0CKOCTH. OpTOroHanbHOE NpoeKTupoBaHue. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH J10 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IIOCKOCTH, MPOEKIUs (PUIYPBhI HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK NIEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIIbl B IPOCTPAHCTBE: YroJl MEKAY MPSIMOU U IUIOCKOCTBIO, IBYTPaHHBIN YOI, INHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNIiNel W ero coWcrBa. Kparyaillume nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHas nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS MUPAaMUJIa U IPAaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTA3Ip, NOACKAdAP U UKOCADIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX TPU3M, CHMMETPUS PABWJIBHON TUPAMUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HAaIlpaBJIEHHbIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JleHcTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHHME BeKTOopa Ha uwncio. CBoiicTBa cioxkeHHs BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio napamnenenunena. TeopemMa O pas3IoXKEHUMM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsh IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, ceprueckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cgepe. U300paxeHue Ten BpallieHUs Ha MIocKocTy. Pa3BépTka nuununapa u konyca. CUMMeETpHs
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILECHMUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteir. [lomodue B
npoctpadctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ] CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJx BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXXEHHd. [IpsmoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 6asucy. KoopainHaTHO-BEKTOPHBIA METOA MpHU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss npoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buabl NBM)KEHMIl: MapaluIeIbHBIA IEPEHOC, LEHTpalbHAs CHUMMETPHS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus noxpodus. [psmas u chepa
Olinepa.



INJIAHUPYEMBIE IPEIMETHBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOTI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O OBHIETO
OBPA3OBAHUSA

K xonity 10 kjacca o0ydJarOmmiicss HAyYUTCS:

CBOOO/JIHO ONEpPUPOBAaTh OCHOBHBIMM IOHSATUSIMU CTEPEOMETPUM IPU PELICHUU 3ajad U
IIPOBEJICHUU MATEMAaTUYECKUX PACCYKICHUM;

IIPUMEHATh AKCUOMBI CTEPEOMETPUM U CIICJICTBUS U3 HUX IIPU PELICHUN T'€OMETPUYECKUX
3azad4;

KJ1acCu(UIIUPOBaTh B3aUMHOE DPACIOJIOXKEHHE MPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, IPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATH IOHATHSAMM, CBA3aHHBIMU C YIJaMHM B IIPOCTPAHCTBE: MEXIY
IPSIMBIMU B IIPOCTPAHCTBE, MEXKY NMPSIMOU U INIOCKOCTBIO;

CBOOOJHO ONEPUPOBATH MOHATHIMMU, CBI3aHHBIMH C MHOI'OI'DaHHUKAMU;

CBOOO/ZIHO pAcIO3HAaBAaTh OCHOBHBIE BUABl MHOTOTPAaHHUKOB (MpU3Ma, HUPAMUJA,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo);

KJ1accu(UIUpoBaTh MHOIOI'PAHHHUKH, BEIOUPAs OCHOBaHMS IS KIacCU(DUKALIHY;
CBOOO/ZIHO ONEpUpOBAaTh TOHATUSAMHU, CBS3aHHBIMU C CEUYEHHEM MHOI'OI'PAaHHUKOB
IIJIOCKOCTBIO;

BBIIIOJHATh NapajuleIbHOE, LEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTHUPOBAHUE (UIYp Ha
IUIOCKOCTD, BBIIOJHATH N300pakeHust (pUryp Ha miIoCKOCTH;

CTPOUTh CEYEHHUS MHOTOTPAaHHUKOB DPA3JIUYHBIMU METOJAMM, BBIIOJHATH (BBIHOCHBIC)
IUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTyp: BUJI CBEpXY, COOKY, CHU3Y;
BBIUUCIIATh  IUIOIIAAM  IIOBEPXHOCTEH  MHOTOIpaHHMKOB  (Mpu3Ma, [HpaMHIa),
reOMETPHUECKUX TeJl C IPUMEHEHHEM (HopMyT;

CBOOOJHO OINEpPUPOBATh TMOHATHAMM: CUMMETPHUs B IPOCTPAHCTBE, LIEHTP, OCh U
IJI0OCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJHO ONEepUpOBaTh MOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH AEUCTBUS HaJl BEKTOPaMU;

pemars 3aJa4d Ha JOKa3aTeIbCTBO MAaTEMATHUYECKUX OTHOLIEHUH M HAaxOXKICHHE
r€OMETPUYECKHUX BEJINYUH, IPUMEHSS U3BECTHBIE METO/BI IIPU PEIIEHUH MaTEMAaTHYECKUX
3a/1a4 NOBBIIIEHHOTI'O U BBICOKOT'O YPOBHSI CIIO)KHOCTH;

IIPUMEHSTh NPOCTEMIINE NPOTrPaMMHBIE CPENCTBA M IEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHUX 3a7aY;

U3BJIEKaTh, MPeoOpa30BbIBATh U UHTEPIPETUPOBATh MHPOPMAILUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBIECHHYIO Ha YEPTEKAX U PUCYHKAX;

IIPUMEHATH NOJIYYCHHBIC 3HAHHs HA MPAKTHKE: CPAaBHUBATh M AHAJIU3UPOBATh PEaJbHbIE
CUTYAallNH, IPUMEHATh U3YYEHHBIE IIOHATHS B ITPOLIECCE MOUCKA PEIICHHS] MaTEMAaTUYECKU
c(OpPMYIHUPOBAHHONW TMpPOOJIEMBI, MOJEIUPOBATh pEaJlbHbIE CHTYyallMd Ha S3bIKE
TEOMETPUH, HCCIEN0BATH IIOCTPOCHHBIE MOJEIU C MCIOJIb30BAHUEM T€OMETPUYECKUX
MOHATUM U TeopeM, ammapara anreOpbl, penarb NMpPaKTUYeCKUE 3a7aud, CBSI3aHHBIE C
HAax0KJICHHEM F€OMETPUYECKUX BEJINUNH;

MMETh MPEJICTaBICHNUsI 00 OCHOBHBIX ATarax pa3BUTHUS T€OMETPUM KaK COCTaBHOM 4acTu
¢dbyHIaMeHTa pa3BUTHS TEXHOJIOTUH.



K xoniy 11 kiacca oOyvaromuiicss HayqIuTCs:

CcBOOOJHO OINEpPUPOBATh MOHSTHUAMH, CBA3AHHBIMU C LWJIMHAPUYECKOW, KOHHYECKOW WU
chepuueckoil MOBEPXHOCTIMH, OOBSICHITH CIIOCOOBI MOTyUEHUS;

OIEpUPOBATh TOHATUSMH, CBSI3aHHBIMH C TeJaMU BpALICHHS: LUIUHAPOM, KOHYCOM,
cdhepoii u mapom;

pacro3HaBaTh Tella BpalieHus (MIIMHIAP, KOHYC, cdepa U map) U OOBSICHATH CIIOCOOBI
TIOJTYYCHUS TEJl BPAICHUS;

KJ1acCU(UIUPOBATh B3AUMHOE PACIOoKeHUe Chepbl U MITOCKOCTH;

BBIYUCIISATH BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalleHusl, 00bEMBI U TIOLIAIN
MMOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpAIlIEHHUS, TEOMETPUUYECKUX TeJl ¢ MPUMEHEHHUEM
opmyu;

CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C KOMOMHALMAMU TeJl BpallleHUus U
MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIHCAHHBIA B CPEpy U OMHCAHHBIN OKOJO chepsl,
cdepa, BliMcaHHAas B MHOTOTPAHHUK WUJTU TEJIO BPAIICHMUS,

BBIYHCIISATh COOTHOIICHHS MEXIY TUIOIIAIMU TIOBEPXHOCTEH M 00BbEMaMU TOTO0OHBIX
Te;

n300paxkaTh UW3ydaeMble (UTYpBI, BBITIOJNHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3
PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS Tell
BpAIllCHNUS;

W3BJIEKAaTh, MHTEPIPETUPOBATh U MPEoOPa30BBIBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPHUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKAX U PUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OIEpAIMK HaJl BEKTOPaMU;

3aJ1aBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT;

pemath TeOMETPHUYSCKHE 3a/adll Ha BBIYMCIICHHE VIJIOB MEXAY MPSMBIMH U
IJIOCKOCTSIMU, BBIYHCIICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOIa MPH PEIICHHH;

cBOOOJHO OMEpPUPOBATH MOHSATUSMH, CBA3AHHBIMU C JIBXKEHHUEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JBUXECHUN;

BBITIONHATh M300pakeHHsT MHOTOTPAaHHUKOB M Tl BpalleHHs MpU MapaieTbHOM
MEepPEeHOCe, MEHTPAITBHONH CUMMETPHH, 3€PKATBHOH CUMMETPUHU, TIPHU IMOBOPOTE BOKPYT
MPSIMOA, TIPeoOpa3oBaHus 10100,

CTPOUTH CEUYEHHUS MHOTOTPAaHHUKOB U TEJ BPAIICHUS: CEUEHUS UIMHJIpA (MapajlieIbHO U
MEPIICHINKYJIIPHO OCH), CEYCHHs KOHyca (mapajulelbHbIe OCHOBAHUIO W TPOXOISIINE
4yepes BEepIINHY), CEYCHHUS 11apa;

WCIIOJIb30BAaTh METOJABl TOCTPOSHUS CEUYCHHI: METOJ CJIEJOB, METOJ] BHYTPECHHETO
MIPOEKTUPOBAHMSI, METO]T IEPEHOCA CEKYIIEeH MI0CKOCTH;

JTOKa3bIBaTh T€OMETPHUYCCKHIE YTBEPKICHHUSI,

MPUMEHITh TeOMeTpHYeckne (AKThl JUIA  PEIMICHUS CTePEOMETPUYCCKHX — 3ajad,
MIPEIIOIarafoINX HECKOJIbKO INAaroB PEIICHUs, €CIU YCJIOBUS MPUMEHEHHUS 3aJaHbl B
SIBHOU U HEesIBHOU (hopme;

pemars 3aJayd Ha JI0Ka3aTelIbCTBO MATeMAaTUYECKUX OTHOIIEHUH H HaXOXKICHHE
T€OMETPUUYECKUX BEIUYUH;



IIPUMEHSTh IPOIPAaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MpHU
peLIeHNU CTEPEOMETPUUECKUX 3a/1aY;

IIPUMEHSTH NIOJyYEHHbIE 3HAHUS HA IPAKTUKE: CPaBHUBATh, AaHAIM3UPOBATh U OLIEHUBATH
peanbHble CUTyaluH, IPUMEHATh U3YYECHHbIC NOHSTHUS, TEOPEMBI, CBOKWCTBA B IPOLECCE
MOMCKA pELICHUS MaTeMaTudecku CcGHOPMYIUPOBAHHON MPOOJIEMbI, MOAEIUPOBATH
peaJibHblE CHUTYallud Ha SA3bIKE T'€OMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
HCIOJIb30BAHUEM TIE€OMETPUYECKMX IIOHATUNH M TEOpeM, amnmapara aiareOpbl, pelarb
MPAaKTUYECKUE 337]a4H, CBSI3aHHbBIE C HAXOXKJIECHUEM T€OMETPUUYECKUX BEIUYMH;

UMETh TMPEJICTaBICHHUsI 00 OCHOBHBIX 3Talax pa3BUTH I'€OMETPUU KaK COCTAaBHOW YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Konrpoarupie  Ilpaxtirseckie o0pa3oBaTesbHbIE
padoTshI padoThI pecypenr
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3auMHoe pacnosioxkeHue NpsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD NPSIMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTibl 1 paccTosTHUA 16
6 MHororpaHHUKH 7
BekxTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KITACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606H1€HI:I€ " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpeHue, O606III€HI§C " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpeOMETPHHM: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, HapanneanHx HpﬂMI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

MeTton ClIeaoB I MOCTPOCHUMA CcedeHUI




15

Mertoa cnesoB AJisi MOCTPOCHUS CEUYEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

IToBTOpeHue manumerpuu: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [TapamiensHble IpsiMbIe B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa JAaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoektupoBanus. M300pakeHne pa3HbIX
¢buryp B napauenbHON IpOeKINUN

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsATHA: mapauIeIbHOCTD MPSMOM U

IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napajisieJIbHOCTH HpﬂMOﬁ 1 IIJIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMCHEHUE
JUISL TIOCTPOCHHUS CCUCHHI KyOa U
napauienenumnena. CBoncTa
napajuieJienune1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX IepecedeHus
IIPY NIEPECEUEHUN JIBYX NapaljIeNIbHbIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEUYEHUN IIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruncnenue UIMH OTPE3KOB B KyOe 1
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocT U nepreHINKYIApHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

48

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsipa U3 TOYKH HA
MPSIMYIO

[lepnieHuKynsAp U HAKJIOHHAS.




ITocTpoeHue nepneHuKysipa U3 TOYKU Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHAUKYISIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpeuuBarOIUMHUCS
IPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUIBHOM MUPAMHJIBI C IOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIbHO MIockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHUMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

60 CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:




CUMMETpHUSI, CABUT TOUYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IJIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMU B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO IEPIICHANUKYJIAPHBIX IUIOCKOCTEHN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
IIEpECEUECHMS IBYX IIIOCKOCTEN
MEPIEHIUKYIIPHBIX TPEThEN INIOCKOCTH

69

70

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

TeopeMa 0 JUuaroHajiv npsMoyroJibHOro




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKre U NpUKIIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYaUAX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Beruncnenue paccTosHUA MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHblid yroyi, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

80

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMEHTHI"

[Tupamuna. Bunsl nupamun. [paBunsnas
nupamuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

98 O06o0061eHre U cucTeMaTu3alus 3HaHu| 1




99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 Hrorosas koHTpobHas paboTa 1
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaiispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekxTtopHoe npousBenenue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIMTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAMWHATAX

Haxoxnenue paccTossHuM OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEYECHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[Inomany cedyeHnii MHOTOI'PaHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yaABOEHUU Ky0Oa, O KBaJpaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO

napaJiesnenumnena
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Beruuciienne 00EMOB Tell C TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Beruuciienue 06EMOB Tell C TOMOIIBIO
onpeaes€éHHOro nurerpana. O0béM
39 06
UPaMUIbI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUECKUE 3a]]a4H, CBSA3AHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
WKJIQJHbIE 3a7]aul 110 TeMe ‘BEMBI
IT "O6
Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOM
44 " 0
MIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
NapajuIeIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUYEHUN LWINHJpPA, KOHYyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsi3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOT'OT'paHHUKOB

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena 1 MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

OO0BEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tel U IO eH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl niBukeHuil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"TTapannenbHOCTh NPSAMBIX M IIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6matoniee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJ1aCCOB, CUCTEMaTH3aLMs 3HAaHUM:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

Wrorosas koHTpoJsibHas paboTa

95

96

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsIMasi, INIOCKOCTh
79 [IpuMeHsATh aKCMOMBI CTEPEOMETPHHM M CICICTBUS U3 HHUX IPU PELICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3auMHOE DPACHOJOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YTOJ, TPaHH JBYIPAaHHOIO YTJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIoO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHThl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHU/bl MHOTIOI'PDAaHHHMKOB (IMpamuia, MpU3Ma,
' pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudunmpoBaTh ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHUS ISt
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPaHHHUKH, TIPABUJIHHbIC
MHOTOTPaHHHKH, TPSIMbIC U HAKJIOHHBIC TIPU3MBbI, ApaJJICICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIBI TIOCTPOSHUSI CEYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METO/I CJIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOAOM  CIIE/IOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKUE UYEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHMUECKUX BEJIMYMH IO 0Opasuam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH
7.12 pEeIICHHH  CTaHAAPTHBIX MaTeMaTHYECKHUX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUN MEXIy ABYMS TOYKAMH, OT TOYKH IO TPSMOH, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS PSIMBIMU
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIA QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH

PEIICHUN CTAHAAPTHBIX MATEMATUYCCKHUX 3aJad Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA IPSAMBIMHU, MCEXIY HpHMOﬁ n IINIOCKOCTBIO,




MEXY INIOCKOCTSIMHU, JBYTPaHHBIX YIJI0OB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEeM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMU TTOBEPXHOCTEH, 00BbEMaMU OJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUsI B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI
W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeacTaBICHHYIO Ha
YyepTekax U pUCYHKax
[IpumensTe reomerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPUYECKHX
7.17 3a7a4, MPEANOJJararlliuX HECKOJIbKO IIAaroB pEIICHUS, €CIU YCIOBUS
NpUMEHEHHS 33J1aHbl B IBHOH (popme
718 [lpumensaTs mpocTeiiine NpOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI IPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANTE HpHUMEPHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' KHU3HH, PACIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpuMeHsTh MONyYeHHBIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATh pealbHbIC
CUTYallud ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MMOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha $3bIKE T'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM I€OMETPUYECKUX MOHATHH U TeopeM, ammapara aireOpsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBS3aHHble C  HaXOXKICHUEM
reOMEeTPUYECKUX BEIUYUH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBanusi
pe3yJabTara
6 I'eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIpPUUYECKasi MOBEPXHOCTh, 0Opa3yrolye
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TENT BPALICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacnoyiokeHne chepbl U IIOCKOCTH
OnepupoBaTh MOHITHSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIApOBOH CJIOM, OCHOBaHME IIAPOBOTrO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH Tl  BpalleHus,




TreOMETPUYECKUX TEJ C MPUMEHEHUEM (popmy

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOIDAaHHUK, BIHCAaHHBIH B chepy U
OTHMCAHHBIN OKOJIO cdepbl, cepa, BIHCAaHHAS B MHOTOTPAHHUK WJIHA TEIIO
BpalleHus

BBIYHCISATE COOTHOIICHHSI MEXKIY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxkats u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tell
BpallcHUs

W3Bnekarb, HWHTEPNPETHPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpPEeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumensTh reomeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pElIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JOCHCTBUS CIIOKEHHST BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, O6’I)HCH$ITI>, KaKuUMH CBOI71CTB8,MI/I OHUA
o0JrazaroT

HpI/IMeHHTb IIpaBUJIO apaJuICIICIIUIICAa IIPHU CJI0KCHHUHN BEKTOPOB

6.16

OnepupoBaTb MNOHSTUSIMU: JEKApTOBbI KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPIANHATHI BEKTOPA, YroOJl
MEXIy BEKTOpaMH, CKaISIPHOE NPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIO, YTroJl
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOPAMHAT
Pemate mpocreiinme reoMeTpuueckue 3aJaud Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METOJA

6.20

Pemate 3aga4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIECHUH W
HaXO0XIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM WK aJIropuTtMam,
IMPUMCHAA HU3BECTHBIC METOAbI npu PECUHICHUN CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCT@ﬁIHPIC nporpaMMHBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPECOMECTPUICCKUX 3a/1avd

HpI/IBO,Z[I/ITB MMPUMCEPBI MATCMATUYCCKUX BaKOHOMepHOCTeﬁ B IIpUpOAC U
JKU3HHU, paCllO3HABATh IPOSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMerlTB IIOJIYYCHHBIC 3HAHUA Ha IMPAKTHKE: aHAJIU3HUPOBATH PCAJIbHBIC




CUTYyallMM U MPUMEHITh U3YYCHHbIC TTOHATHUS B MPOIIECCE MOMCKA PEHICHUS
MaTeMaTHu4ecku cHopMyIupOBaHHON MPOOIEMbl, MOACIUPOBATH peabHbIE
CUTyallul Ha S3bIKE TEOMETPHUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJTMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;KeHue MpsMBbIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIe
U CKpelmuBarouyecs npsmsle. IlapaienpHOCTP HpsAMBIX W INIOCKOCTEW B
IIPOCTPAHCTBE: NApAJICIbHBIE NPSIMBIE B IMPOCTPAHCTBE, IAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajulejbHble IUIOCKOCTH, CBOMCTBA IapajUIeJIbHBIX IUIOCKOCTeW. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesnenunen,
IIOCTPOEHUE CEYCHUN

HCpHGHI{I/IKy.HﬂpHOCTI) Hp?[MOfI N IUIOCKOCTHU: MCPHICHAUKYIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMBbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYIIPHOCTH MPSMOM U MIOCKOCTH, TeOpeMa O MPsIMOU MepreHANKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 TIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs GUTypsl Ha
IJIOCKOCTh. [IepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumes, NpsIMOYTOJIbHBIN Mapajienenunesa u
ero csoictBa. [lupammna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHHWE IUPAMUIBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl WM nupamuzabl. [IpaBWiIBHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpPaMHIA,
npaBUJIbHAS TPEYroibHas MUpaMKa U TPAaBUIIBHBINA TeTpasap, ky0. IIpencrasnenue o
IPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nmupamMmujiax, napajijiejcnuicaax, IpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,



TeopeMa 0 OOKOBOM MTOBEPXHOCTH MPSMOH mpu3Mbl. [Lmomaas 60K0BOI MOBEPXHOCTH U
MIOBEPXHOCTU MPABWIBHOW NMUPAMHBI, TEOpPEMa O IUIOMIAJNA YCEYEHHON MUPAMUJIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPILIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, Iuamerp, Iouaasr NOBEpXHOCTH cdeprl. B3anmHoe
pacnosoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa u KoHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPALLICHUS

[Tonsitue 06 oO6BEMe. OcHOBHBIE cBOicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0BbEM UIMHPA, KOHYCA.
O06BEéM mapa u riomazab chepb

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA MIOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEeHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOASIIEE YePE3 BEPLIMHY), CEUSHHsI Iapa

Bektop Ha miockoctd M B npocTpaHCTBe. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbHasg cucTeMa KOOpJAWMHAT B TpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOoJd MeEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEKTOPHBIN METOJT TP PELLICHUN T€OMETPUUYECKUX 3a/1a4



PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTDb 1
CTATUCTHUKA»

INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKA» YIIIYOJEHHOTO YPOBHS  SIBISETCS
IPOJIOJKEHUEM U PA3BUTUEM OJIHOMMEHHOI'O y4eOHOro Kypca yriyOnE€HHOro ypOBHS Ha ypOBHE
cpeaHero ooumiero oOpa3zoBaHMsA. Y4YeOHBIH Kypc MNpenHa3HadeH Uil (opMUpOBaHUS Y
00y4aroluXCcsl CTAaTUCTUYECKOW KYJIbTYPhl M IOHMMAaHUS pOJIM TEOPUU BEPOATHOCTEH Kak
MaTeMaTHYECKOTO MHCTPYMEHTA JJIsl M3y4YCHHS CIYYalHBIX COOBITHH, BEIMYHH M IPOIECCOB.
[Tpu u3ydeHnn Kypca oOoramaroTcsi IpeAcTaBiIeHus 00y4aroluXxcs O METoJaxX HMCCIeJ0BaHUsA
U3MEHYMBOTO MHpA, Pa3BUBAECTCA IMOHMMAHUE 3HAYMMOCTH M OOIIHOCTH MaTeMaTUYEeCKUX
METOJOB IO3HAHHUA KaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Copnepxanne y4eOHOIO Kypca HalpaBiI€HO Ha 3aKpeljieHHe 3HAHUH, MOJyYEHHBIX NpU
U3y4EHHH Kypca Ha ypOBHE OCHOBHOI'O 0011ero oOpa3oBaHUs, U HA pa3BUTHE NPEACTABICHUN O
CIIy4alHbIX BEJIMYMHAX U B3aMMOCBA3SIX MEXIY HUMH Ha BaXXHBIX IIPUMEPAX, CEOKEThI KOTOPBIX
HOYEPIHYTHI U3 OKPYXKAIOIIEro Mupa. B pesynprare y oOyuaromuxcst JOJKHO CHOPMUPOBATHCS
npeicTaBieHue O Haubosnee YHOTPeOUTENbHBIX UM OOLIMX MaTeMaTHYeCKHX MOJAENX,
UCMOJNb3YeMbIX /ISl  ONUCAaHMS AHTPOINOMETPUYECKUX M JeMOrpaUyeckux BeJIUYMH,
NOTPEIIHOCTE B Pa3UYHbIE pOJa W3MEPEHHAX, JIUTEIBHOCTH O€30TKa3HOH pPaboTHI
TEXHUUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHI M IPOLECCOB B OOIIECTBE.
VYuebHblil Kypc sBisiercss 0a30d UIs OCBOEHHUS BEpOSTHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXO/IMMBIX CIELUAINCTAM HE TOJIbKO MHKEHEPHBIX CIIEUATbHOCTEH, HO TAK)KE COLMATIbHBIX
U TCUXOJOTMYECKHUX, MOCKOJbKY COBPEMEHHbIE OOLIECTBEHHbIE HAyKH B 3HAUUTEIBHOW Mepe
UCTIONB3YIOT ammapar aHajiu3a OoNbIIMX JMaHHBIX. LleHTpanpHyl0 dYacTh y4eOHOro Kypca
3aHHMaeT OOCYX/JeHUE 3aKOHa OONbIIMX Yucel — (YyHIAMEHTAJIbHOTO 3aKOHAa MPUPOJBI,
UMEIOILEro MaTeMaTHYeCKyto (hOpMalIn3aLuIoO.

B cooTBercTBUUM ¢ yKa3aHHBIMHU IIEJIIMU B CTPYKType yuyeOHOro kypca «BeposTHOCTh 1
CTaTHCTHKa» Ha YriayOJIEHHOM YpOBHE BBIIEJICHBl OCHOBHBIE COJIEp)KaTENIbHbIE JIMHUU:
«Cny4aifHble cOOBITUS M BEpOSTHOCTU» U «CilydaiiHble BEJIMYUHBI U 3aKOH OOJIBIINX YUCEID».

[ToMuMO OCHOBHBIX JIMHUH B y4eOHBIM KypC BKJIIOYEHBI 3JIEMEHTHI TEOpPHHM TpadoB U
TEOPHH MHOKECTB, HEOOXOIUMBIE JIIsl MTOJIHOLIEHHOI'O0 OCBOGHUS MaTepHala JJaHHOro y4eOHOro
Kypca U CMEKHbBIX MaTEMaTHUYECKUX y4EOHBIX KYypPCOB.

Copnepxanne nuHUM «CiydaliHble COOBITHS M BEPOSITHOCTH» CIYXKHT OCHOBOHM JUis
(dopMHpOBaHUS NpPEJCTABICHUNH O paclpelielIeHud BEpOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIy4alHbIX BEJMYMH. BakHyl0 4acThb B 3TOH COJEpPKATEIBHON JIMHMM 3aHUMAeT HU3y4YCHHE
F€OMETPUUYECKOr0 U OMHOMHAIBHOIO paclpeieNeHuil U 3HaKOMCTBO C HMX HENpPEpPbIBHBIMU
aHAJIOTaMU — MOKa3aTeIbHBIM U HOPMAJIbHBIM pacpe/leICHUSIMHU.

Tembl, CBA3aHHBIE C HENPEPBHIBHBIMU CIy4YallHBIMH BEIMYMHAMU WU PaCHpPEICIICHUSMU,
aKIEHTUPYIOT BHHUMaHHE OOYyYaloIUMXCs Ha OMHCAHUU W H3YYEHUH CIIy4yalHBIX SIBICHUH C
MOMOUIbIO HEeNpepbIBHBIX (yHKIUHA. OCHOBHOE BHHMMAaHHE YAENSETCS I0Ka3aTelbHOMY U
HOPMaJIbHOMY pacHpeeICHUSIM.

B y4eGHOM Kypce mpeaycMaTpuBaeTcsi O3HAKOMUTEIBHOE H3YYEHHE CBS3H MEXKIY
CllydyaifHBIMU BETMUMHAMH U ONKCAHHE TON CBSI3U C MOMOIIbIO KO3 (UIIMEHTa KOPPEISIUU U
ero BbIOOPOYHOrO aHajora. OTH DJEMEHTBl COJAEpP)KaHMS pa3BUBAIOT TeMmy «Jlumarpammsl



pacceMBaHHs», HM3y4EeHHYIO Ha YPOBHE OCHOBHOTIO OOINEro 0Opa3oBaHWsS, W BO MHOTOM
OMHPAIOTCS HA CBEICHUS U3 KYPCOB areOphl U TEOMETPHH.

Emé oqun aeMeHT copepikaHusi, KOTOPBIA MpeaiaraeTcsi Ha 03HAKOMHUTEIIFHOM YPOBHE —
MOCJICI0BATEIPHOCTD CITYYalHBIX HE3aBUCUMBIX COOBITHIA, HACTYIAIONUX B CAWHUIY BPEMECHH.
O3HAaKOMJICHHE C pachpeiesicHUeM BEpPOSTHOCTEH KOJIHMYECTBA TAKUX COOBITHH HOCHUT
pa3BUBAIOIIMN XapaKTep U SBISIETCS aKTYAJIBHBIM Il OyAyIIUX aOUTYpHUEHTOB, MOCTYIAIOIINX
Ha yLIe6HBIe CIICHUAJIBbHOCTH, CBA3aHHBIC C 06H.[CCTB€HHBIMI/I HayKaMH, ICUXOJIOTHEN U
YIIPaBICHUEM.

Ha usydenue ydeOHOro kypca «BeposATHOCTh M CTATUCTHKA» Ha YIIyOJCHHOM YpPOBHE
otBoauTcs 68 vacoB: B 10 kimacce — 34 ygaca (1 gac B Henenmo), B 11 kmacce — 34 gaca (1 gac B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, csasubiii rpad, mytu B rpade: mukibl U nenu. CreneHb (BaJCHTHOCTh) BEPIIUHBI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyyaliHple SKCTIEPUMEHTBI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciydyailHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanuu Haj COOBITHSIMH: TIEpeceYeHHEe, OOBEIUHEHHE, MPOTUBOIOJIOKHBIC COOBITHS.
Juarpammsl Diinepa. @opmysa cl0KEeHUs BEPOATHOCTEM.

VYcnoBHas BEpOSTHOCTh. Y MHOKEHUE BEPOATHOCTEH. JlepeBo cly4allHOro SKCIEpUMEHTA.
®dopmyna noaHo# BeposTHocTH. Dopmyia baiieca. HezaBucumeblie coObITHS.

bunapHbIii ciydaliHbIi ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. He3aBucuMble UCIIBITAHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUI 710 mepBoro ycmnexa. [lepecranoBku u ¢daxropuan. Hucnio
couetanuil. Tpeyronpuuk Ilackans. ®opmyna 6uaoma HeroToHa.

Cepust HezaBucuUMBIX wHcnbiTaHui bepuymnu. CnyualiHelii BbIOOp U3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacrpezesieHus.
Onepanuu Haj ciaydyalHbIMA BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacrpezieieHul, B TOM YKCiie TeOMEeTpHIecKoe U OMHOMHUAIIbHOE.

CoBMeCTHOE pacrlpeeieHue JBYX CIIy4alHbIX BelnuuuH. He3zaBucumble ciydyaiiHbie
BeIMUYMHbIL. MaTreMaTHuecKoe OXHJaHue ciydailHOM BenuuuHbl (pacupenenenus). [Ipumepst
NPUMEHEHHUS MaTeMaTU4YecKoro OXuJaHus (cTpaxoBaHue, JoTepes). MareMaTH4ecKoe
OXXHJaHue OMHApHOH cimy4yailHOW BennuuHbI. MaTemMaThuecKkoe O0KHJIaHUE CYMMBI CIy4YailHBIX
BEJIMYMH. MaTeMaTnyeckoe 0’kUJaHNue FTe€OMETPUUECKOI0 1 OMHOMUAIBHOTO pacpeieIeHHUM.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHWE CIy4yalHOW BETWYMHBI (pacmpenesieHus).
Hucnepcuss OMHapHOM ciydaliHOW BelMMYMHBI. MaTeMaTHUecKoe OKUAAHWE MPOM3BENEHUS U
JUCIIEPCUsl CYMMBI HE3aBUCHMBIX CIy4alHbIX BeJMYUH. [[ucniepcust U cTaHIapTHOE OTKIOHEHUE
OMHOMHUAIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacrpeneieHus.

11 KUIIACC

HepaBenctBo YeOwrméBa. Teopema YeObnmeéBa. Teopema bepnymmm. 3akoH OombImmx
yncen. Bpibopounslii Meron wuccienoBaHuil. BriOopounblie xapakrepuctuku. OlleHHBaHUE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpoCTEHIIMX THUIOTE3 ¢ TOMOIIBIO
W3YYEHHBIX paclpeaeacHuil.

HenpepsiBHble cnydaiiHble BenuduHbl. [IprMepbl. DyHKIUSA IIIOTHOCTH BEPOSTHOCTH
pacupeneneHus. PaBHOMEpHOE paclpenelieHHe M €ro CBOWCTBAa. 3aJadyd, IHPUBOAAIINE K
[IOKA3aTeIbHOMY paCIpeleieHuI0. 3ajaud, MPUBOIALIME K HOPMAJIbHOMY pAacIpeAeieHUIO.
OyHKIUS TJIOTHOCTH BEPOATHOCTH II0KA3aTEJILHOTO pachpeneneHus, (yHKIHS IUIOTHOCTU
BEPOSITHOCTH HOPMAJBHOIO pactpeneneHus. OyHKIMsS IUIOTHOCTH M CBOWCTBA HOPMAaJIbHOTO
pacnpeneieHusl.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajaud, NPUBOIALIME K
pacupenenenuro Ilyaccona.



KoBapuanust nByx ciaydailHbIX BenmuudH. KoadduiumeHT IMHEHHOW KOppENsIuu.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIMUMH. BbiOopounsblii k03 dunment xoppensiuuu. Pasnuune
MEXYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HAaUMEHBIINX KBAJPAaTOB.



IINTAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATbBI OCBOEHHA YYEBHOI'O
KYPCA «BEPOSTHOCTb W CTATHCTHUKA» (YIJYBJIEHHBIA YPOBEHbB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO OIIEPHPOBATH MOHATHIAMU: Tpad, IUIOCKUH rpad, cBsI3HBIN rpad, myTh B rpade,
LIeNb, LIUKII, AEPEBO, CTENIEHb BEPILUUHBI, JEPEBO CIyYaHHOTO SKCIIEPUMEHTA;

CBOOOJTHO OINEpPUPOBATH MOHATHAMU: CIyYalHbBIM SKCHEpUMEHT (OmIbIT), Cly4dailHoe
cOOBITHE, 3JIEMEHTApHOE CcllyyailHoe COObITHE (3JIEMEHTapHbI MCXOJ) CIIy4allHOIO OIIbITa,
HAXOJIUTh BEPOSATHOCTU COOBITHI B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSMU;

HAXOJUTh U (POpPMYTUpPOBATH COOBITHS: TNEepeceueHue, OObEIMHEHUE TaHHBIX COOBITHH,
coObITHE, NPOTUBOIOJIOXKHOE JAaHHOMY, HCIOJb30BaTh AMArpamMMmbl Oiiiepa, KOOpAMHATHYIO
OpAMYyI0 JJIs peLIeHHs 3a/ad, I10JIb30BaThCsl (OPMYJION CIIOKEHHsI BEPOSTHOCTEH JUIs
BEPOATHOCTEN JIBYX U TpEX CIy4YaillHbIX COOBITUM;

OIEpUpPOBaTh MOHATHUAMHU:  YCIOBHAasi BEPOSITHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYaHOI0 IKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITUI €
IOMOILBIO NpaBWJIa YMHOXKEHUs, JepeBa CIy4alHOro OMNbITa, MCIOJb30BaTh (OPMYIY IMOJHOU
BeposTHOCTH, (popmyny baifeca mpu perneHun 3a1ad, OnpeesiTh HE3aBUCUMOCTh COOBITHIA 110
(dopMyJie ¥ 10 OpraHU3aliK CIy4ailHOrO SKCIIEPUMEHTA;

OPUMEHATh M3Y4YEHHblE KOMOMHATOpHbIE (OPMYNbl JJsl TEPEUUCIIEHUS 3IIEMEHTOB
MHOXECTB, 3JIEMEHTapHbIX COOBITUH CIy4alHOrO ONbITa, pELIeHHUs 3aJady 10 TEeopuu
BEPOSITHOCTEM;

CBOOOJTHO OTIEPHPOBATH MOHATHAMH: OMHAPHBIN CIy4alHBIA OMBIT (MCIIBITAHUE), YCIIEX U
HeyJaya, He3aBUCHMbIE HCIBITAHUS, CEPHUsl UCHBITAHUN, HAXOAUTh BEPOSATHOCTU COOBITHH: B
CEpHUHU UCHBITAaHUM JIO IIEPBOTO yclieXa, B CEPUU UCIBITAHUNA bepHyIIn, B ONbITE, CBA3aHHOM CO
CITy4aliHbIM BEIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOAHO  ONEpUpOBaTh  MOHATHSAMM:  ClydailHass — BEJIMYMHA,  pacHpelesieHue
BEPOSTHOCTEH, IUarpaMMa pacrpesieneHusi, OMHapHas ciy4aiiHas BeJMYMHA, T€OMETPUUYECKOE,
OMHOMMAJIBHOE paclpeieeHue;

ONEepUpPOBaTh MOHATHUSIMU: COBMECTHOE pacCIpeieieHHe [BYX CIIy4alHbIX BEJIUYMH,
MCIIOJIb30BaTh TaOJIUIy COBMECTHOI'O paclpeiesieHUs ABYX CIy4YallHbIX BEJIMYUH AJIs BbIACICHUS
pacrnpeneneHuss  KaXKJIOW  BEIMYMHBI,  ONpPENEIECHHS  HE3aBUCUMOCTH  CIy4alHBIX
BEJIMYHMH;CBOOOHO ONEPHUPOBATh MOHATHEM MAaTEMAaTHUYECKOT0 OXKUJAHUS CIy4aiiHOW BETMUUHBI
(pacnpenenenus), NMPUMEHSATh CBOMCTBA MAaTEMaTHYECKOIO OKUIAHMS IPH PEIIeHUH 3ajad,
BBIUHCIISTh MaTEMaTHYECKOE OKUIaHHE OMHOMHUAIBHOIO UM T€OMETPUYECKOro paclpeeseHuil;
CBOOOJTHO ONEpUPOBATh MOHATHUAMHU: JAUCIEPCUS, CTAHAAPTHOE OTKJIOHEHHME ClydailHOU
BEJIMYMHBI, NPUMEHATh CBOWCTBA AMCIEPCUHU CIIydyailHOM BeNWYMHBI (paclpelelieHus) Mpu
pElIEHUH 3a/1ad, BBIYUCIATH JUCHEPCHI0 W CTAHIAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOro M
OMHOMHUAIBHOTO pacrpeaeeHui.

K xonmy 11 ki1acca o0yyaromuiicss HAy4YUTCS:

BBIYUCIIATH  BBHIOOPOYHBIE XapaKTEPUCTUKU TIO JIaHHOW BBIOOPKE W  OIICHMBATh
XapaKTepUCTHUKU TE€HEpPAIbHONM COBOKYIMHOCTH [AHHBIX MO BBIOOPOUYHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOSITHOCTH COOBITUN M TPOBEPSTh MPOCTEHIIME CTAaTUCTUYECKUE THUIOTE3bI,
M0JIB3YSICh U3YYEHHBIMH PaCIpPECIICHUIMY;

IPUBOJIUTH NPUMEPHI 337ad, NPUBOAAIIMX K IOKA3aTEIbHOMY pPAaclpeAesieHUuIo, 3ajad,
MPUBOSAIINX K HOpMaIbHOMY pactpenenenuto. OnepupoBarh NOHATUAMU: (PYHKINS TIOTHOCTH



BEPOSTHOCTH MTOKA3aTEIBHOTO PACIpeneeHus, QYHKIHS MIIOTHOCTH BEPOATHOCTH HOPMAJILHOTO
pacripeneneHusi, (pyHKIUS IIIOTHOCTH M CBOMCTBA HOPMAJILHOTO pacIpelieleHus; ONpeaesTh
KO3 PHULIMEHT TUHEHHOW KOPPETAIMH, BBIOOPOUYHBIN KOI(P(DUIIMEHT KOPPEISLIHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM Komecrro acos JUIEKTPOHHEIE
Ne i/ Konrposbubie Ilpaktuueckne  (uHppoBbie)
IporpamMmmaI Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchl
1 DneMeHTHI Teopuu rpados 3
5 CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMH U
3 coObITusiMU. C10’K€HHE U YMHOKEHHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumble coObiTUS
4 DneMeHTH KOMOMHATOPUKU 4 1
Cepuu nocie1oBaTeNbHbBIX UCTIBITAHUI.
5 Wcnbrtanus bepuymm. CiaydaliHelid BEIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

Ne i/

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

DJIEeKTPOHHbBIE
(uudpossbre)
o0pa3oBaTte/ibHbIE

pecypchbl

3aK0H OOJIBIINX YUCET

DJeMEHTHl MaTeMaTHYeCKON CTaTUCTUKH

HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
(pactipeenienusi), oKa3aTesIbHOE U
HOPMaJIbHOE pacrpeeneHus

Pacnpenenenue Ilyaccona

CBs13b MCKIY CHy‘l&ﬁHHMH BCIN4YNHaMn

OO0001IEHUE U CUCTEMATU3ALIUS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11
34




HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

KoanuecTBo 4acoB

Tema ypoka KonTposabHubie
Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

I'pad, cBs3HBIHN Tpad, MpeacTaBIcHUE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJICHTHOCTb) BepuIuHbL. [1yTh
B rpade. Llenu u ukIib!

I'padbr Ha mnockoctu. [epeso
CIIy4alHOT'O DKCIIEpUMEHTA

CnyyaiiHble S5KCTIEpUMEHTHI (OIIBITHI) U
CIly4aiiHble COOBITUS. DJIEeMEHTapHbIE 1
cOOBITHSI (MCXObI)

BeposTHOCTH ci1ydaliHOTO COOBITHS.
BeposiTHOCTH cOOBITHIT B OIIBITaX €
PaBHOBO3MOKHBIMU HJIEMEHTAPHBIMU
COOBITUSMU

BeposTHOCTH citydaliHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSMU

[Tepeceuenne, 00beTMHECHIE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEU




VYcinoBHas BEpOATHOCTb. Y MHOYKEHUE

8 BeposATHOCTE. DopMyJia yCIOBHOM
BEPOSITHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTEH. Dopmyra yCIOBHON
BEPOSATHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

11 ®opmyna baiieca. HezaBucumele
COOBITHS

12 KomM6uHnaTopHOE IpaBUI0 YMHOXKEHHUSL.
[lepecTanoBku U paxkTopuan

13 Yucino coueranuid. TpeyrojibHUK
ITackans

14 ®opmyna bunoma HeroTona
KonTtponpsHas padora Nel: "I'padpsl,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOWHaTopuka'
buHapHBIN Cly4ailHBINA OIBIT
(ucmbITaHue), ycrex U Heyaava.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN J0 EPBOIO
ycrexa

17 Cepus HE3aBUCUMBIX UCTIBITAaHUH 110
NIEPBOIO yclexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

19 CrnyualiHblii BEIOOD U3 KOHEUHOU

COBOKYITHOCTH




20

[IpakTuueckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHUIL

21

22

23

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacnpenenenus

Onepanuu HaJl CIy4alHbBIMU
BennunHamu. [Ipumepsl pactipeieieHui.
bunapHas cirydaiiHas BeJIu4uHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

MaremaTtnueckoe 0KMIaHNE CIIy4alHON
Benn4YrHBI. COBMECTHOE pacIpe/iesieHue
JBYX CIIy4alHbIX BEJIMYMH

25

HesaBucumsble ciiydaliHble BEIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMUSL.
MaremaTtnueckoe 0xHuaaHue OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Marematnueckoe OKuaaHue
TCOMETPHUICCKOI'o 1 OMHOMHAJILHOT'O
pacnpeneneHui

I[I/ICHepCI/ISI " CTaHAApPTHOC OTKIIOHCHUC

28

Jucnepcust OMHapHOU city4aiiHON
BeMurHbl. CBOMCTBA JUCTIEPCUI

29

30

Maremaruueckoe OXXHNAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHMBbIX CﬂyqaﬁHBIX BCJIMYUH

Jucnepcrs OMHOMHATIBHOTO
pactipenenenus. [Ipaktuueckas padora ¢




HCIIOJIb30BaHUEM DIIEKTPOHHBIX TAOJIHII
Jucnepcus U cTaHgapTHOE OTKJIOHEHUE

31 TEOMETPHUECKOTO PaCIpeICTICHHUS. 1
[IpakTuyeckas pabora c
UCTIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

32 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
KonTtponpHas padora Ne2: "UcnbiTanus

33 bepnysum. CiryyaliHple BETUYHUHBI U 1
pacrnpeneneHus"

34 O06001eHne U cucTeMaTu3alus 3HAaHUK 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne

. Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Hepasencto YeOnimena. Teopema
1 UYeonimena. Teopema bepnymu. 3akon
OOJIBIINX YHCET

Hepasencto YeOnimena. Teopema
2 YeoOnimeBa. Teopema bepuymnu. 3akoH
OO0JIBIINX YKCeT

HepasencrBo YebOnimena. Teopema

3 YeonimeBa. Teopema bepnysu. 3akon
OOJIBIINX YHCell

4 Br10opouHbIif METO] MCCIIEIOBAHUIMA

HpaKTI/I‘IeCKaH pa60Ta C UCITIOJIb30BAHHUECM
SJICKTPOHHBIX TaGJ’II/II_[

I'enepasibHas COBOKYITHOCTb U Cy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU

6 xapakTtepucTukamu. OLleHKa CpEIHETO U
JUCTIEPCUU T€HEPAILHOM COBOKYITHOCTH C
MIOMOIIBIO0 BEIOOPOYHBIX XapaKTEPUCTHK

['enepasibHas COBOKYITHOCTb U CIy4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU

7 xapakTtepucTukamu. OLieHKa CPETHErO U
JUCIIEPCUU T€HEPATIEHOM COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHuBaHUE BEPOSATHOCTEH COOBITUH 11O

8
BBIOOpKE
Craructuueckas runoresa. [IpoBepka

9 MPOCTEUIIINX TUITOTE3 C TOMOILBIO CBOMCTB
W3YYECHHBIX paclpeieICHUI
Cratucruueckas runoresa. [IpoBepka

10 MPOCTEUIIINX TUITOTE3 C TOMOILBIO CBOMCTB
W3YYECHHBIX pacrpeieICHUI

1 [IpakTuueckast paboTa ¢ UCIOIb30BAHUEM
ANEKTPOHHBIX TAOJIHUIIL

12 [IpuMepsl HENPEPBIBHBIX CIIy4anHbIX
BeJMYUH. OYHKIUS IJIOTHOCTU BEPOSITHOCTH
PaBHoMepHOEe pacnipenenenue. [Ipumepsl

13 3a/1a4, IPUBOASIINUX K MMOKA3aTEIHbHOMY U K
HOPMaJIbHOMY paclpeeIeHUsIM

14 @yHKIUA ITIOTHOCTA BEPOSITHOCTH
MMOKA3aTEIbHOTO PACTIPEECIICHHS

15 OYHKIUSA IIIOTHOCTUA BEPOSTHOCTH
HOPMAaJIBHOTO paclpeaesIeHUst
ITocnemoBaTeIbHOCTEL OTMHOYHBIX

16 He3aBHCUMBIX coObITHH. [Iprmep 3anaun,
npuBoALIeH K pacnpenenenuto [lyaccona

17 [IpakTudeckast paboTa ¢ UCIOIb30BAaHUEM
AJIEKTPOHHBIX TaOJIHIL

18 KoBapuanus aByx ciy4allHbIX BEJIMYUH.
Koadduuuent koppensauuu

19 CoBMecTHBIC HAOTIOIEHUS TBYX BEIMYUH




20

Br16opounbIii K03 PUIIHEHT KOPpEIIInn

Paznuuue Mex 1y TMHEHHOW CBA3BIO U

21 IIPUYMHHO-CIIECTBEHHOM CBA3BIO

22 Jluneiinas perpeccus

93 [IpakTuyeckas paboTa c UCIIOIB30BAaHUEM
ANEKTPOHHBIX TAOJIHII

24 [IpencraBneHne JaHHBIX ¢ HOMOIIBIO TaOIHIL
U AMarpaMm, omnucareabHasi CTaTUCTHKA

o5 OneITHI ¢ paBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITUAMU

26 Brrauciienue BeposTHOCTEH cOOBITHI C
pUMEHEHHEM (HOpMYIT
Beruuciienue BeposiTHOCTEH cOOBITHIA C

97 MIPUMEHEHHEM I'paUUECKUX METO/I0B:
KOOpJMHATHAs IpsiMasi, 1IepeBo, AuarpaMmma
Ditnepa

28 CrnyuaiiHble BEIMUUHBI U PACTIPENETICHUS

29 MaremaTH4ecKO€e OKHUIAHUE CITyUaHOM
BEJTMYHHBI

30 MareMatrnuyeckoe 0KMIaHHUE CIy4allHON
BEJIMYHHBI

31 KonrponsHas pabdora: "BeposTHOCTb U
CTaTHCTHKA"
Brruncnenue BeposiTHOCTEN COOBITUI C

32 npuMeHeHueM Gopmyil U rpaduyecKux
METOJI0B

33 Brrauciienue BeposiTHOCTEH cOOBITHI C




npuMeHeHueM GopmMyit u rpapuIecKux
METOIOB

CrnyuaiiHble BEJIMUUHBI U paclpeeeHusl.

34 MareMatnueckoe 0KMIaHHUE CIIy4aliHON 1
BEJIMYHHBI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopust BeposSTHOCTEH U CTaTHCTUKA
6.1 YurtaTh U CTPOUTH TAOIHIIBI U AUATPAMMBI
6.2 OnepupoBaTb  MOHATUAMHU:  CpeJHEe  apuUPMETHYEecKoe,  MeJHaHa,
' HauOoJIblIee, HAMMEHbILIEe 3HAYCHHUE, pa3MaxX MacCHBa YMCIOBBIX JAHHBIX
OnepupoBaTh MOHATUSIMU: CIIYHYalHbIM SKCIIEPUMEHT (ONBIT) U CllydyaliHOE
COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTApHBIH MCXOM) CIy4alHOro
6.3 OMNbITA; HAXOAWUTh BEPOSATHOCTM B OIBITaX C PaBHOBO3MOXKHBIMHU
CJly4yaliHBIMU COOBITUSIMU, HAXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITHI B
U3YyYEHHBIX CIIy4alHBIX SKCIIEPUMEHTaxX
Haxomute u QopmynupoBaTh cOOBITHS: TiepecedeHHe U OObEIHMHEHUE
6.4 JAHHBIX COOBITMH, COOBITHE, IPOTUBOIIOJIOKHOE JIAHHOMY COOBITHIO;
' HOJIb30BAThCS AMAarpaMMaMy Diiiepa 1 GOpMyIIoil CII0KEHHs BEpOATHOCTEH
IpU PELIeHUH 33134
OnepupoBaTh NOHATHAMH: YCIOBHAsI BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS,
6.5 HaXOJHUTh BEPOSTHOCTU C IMOMOLIBIO IpaBUJIa YMHOXEHHS, C IOMOIIbIO
JIEpEBa CIy4YaiiHOTrO OIbITa
6.6 [TprMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PELLIEHUH 3a1a4
OnepupoBaTh NOHATUAMU: HCIBITAHUE, HE3ABHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCTIBITAHUH, yCIIeX M Hey/laya; HaXOAWUTh BEPOSITHOCTU COOBITHH B CEpHH
' HE3aBHCHMBIX HCIBITAHUH 1O IEPBOr0 YCIEXa, HaXOAUTh BEPOSTHOCTH
coObITHI B cepuu uctbiTanuii beprysmim
6.8 OnepupoBaTb  NOHATUAMM:  ClIydaiiHas  BEJIWYMHA, paclpeieiieHue
' BEPOATHOCTEN, AMarpaMma paclpeciieHus
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUYEHUH  CIIydallHOM  BEJIMYMHBIIIO
' pacnpeesIeHUI0 NIK ¢ TOMOLIbIO AMAarpaMM
5.2 OnepupoBaTb MOHATHEM MaTeMAaTUYECKOTO  OXHUJAHUS, MPHUBOJIUTH

MNPpUMCEPBI TOI'0, KaK IMPUMCHACTCA MATCMATUYCCKOC OKHUIAAHHUC cnyqaﬁHoﬁ



BCJINYHHBI, HaxoauThb MaTEMATUYCCKOC OXUJaHUue 10 JaHHOMY

pacrnpeeseHUIo
5.3 WmeTs npencTaBieHune o 3aKoHe OOJBIINX YUCET
5.4 HmeTh npescTaBiieHne 0 HOpMajabHOM pacrpeieieHuu

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC
IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
Koxa
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[Ipencrapnenne JaHHBIX ¢ TOMOINBIO TaObIUI] U auarpamm. CpenHee apupmMeTHIecKoe,
6.1 MeaMaHa, HauOoJblllee U HAUMEHbIIEe 3HaYeHMsI, pa3Max, JAUCIIEPCHsl U CTaHIapTHOE
OTKJIOHEHHE YUCIIOBbIX HAOOPOB
Crnyyaiinble SKCIIEpUMEHTHI (OIBITHI) U CIIydaiiHble COOBITUS. DIeMEHTapHbIE COOBITHS
6.2 (ucxonpl). BeposTHOCTH ciydaitHOro cOOBITHSA. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObiTHil. CiydaiiHble OMBITHI C PABHOBO3MOXHBIMHU JJIEMEHTAPHBIMH COOBITHSIMHU.
BeposiTHOCTH COOBITHIA B OITBITaXC PABHOBO3MOKHBIMH JIEMEHTAPHBIMH COOBITHSIMU
6.3 Onepanuu HaJx COOBITUAMHU: IepecedeHue, OOBbEeIMHEHHE, IMPOTHBOIOJIOXKHBIE
coObITus. [Inarpammsel Ditnepa. @opmyiia ClI0KEHUS BEPOSITHOCTEH
6.4 VYcnoBHass  BEpOSATHOCTb.  YMHOXEHHE  BEpOSATHOCTEH. JlepeBOo  Cily4aiHOro
' skcnepuMenTta. @opmyna nonHoi BeposTHocTH. HezaBucumble coObITHS
6.5 Komb6unatopHoe mpaBwio yMmHoxeHus. IlepecranoBku u Qaxtopuan. Yucio
' couetanuil. Tpeyronbauk Ilackans. ®opmyna bunoma HeroToHa
bunapHuplii crnyuaiiHblii ombIT (MCHbITaHWE), ycnmex M Heydauda. HesaBucumble
6.6  ucneitanus. Cepuss HE3aBUCHUMBIX HCHBbITAaHUH 10 mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyium
6.7 Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOCTEH. JlmarpamMma pacnpenesieHusl.
' [Tpumeps! pacripesieneHni, B TOM YHCie TeOMETPHUECKOer OMHOMHAIBLHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
UucnoBele XapaKTEPUCTHKU CIy4YalHBIX BEJIMUYMH: MaTE€MaTHYeCKOe OKHJAHUE,
JUCIIEPCUSl U CTAHAAPTHOE OTKJIOHeHUe. IIpumepsl npyUMEHEHUsT MaTeMaTU4eCKOro
51 OKMJIaHWs, B TOM YHCJIE B 33Ja4ax W3 MOBCEIHEBHOM >XM3HH. MareMarnuyeckoe
' OXKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYWHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MareMaTndecKoe OKUJaHNE U TUCIIEPCHs T€OMETPUYECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHHM
5.2 3akoH OOJBLIMX YHCEN M €ro pojib B Hayke, MpHUpojae U oluiecTBe. BriOopouHbIil




METOJI UCCIIENOBAaHUN

5.3

[Ipumepbl  HENpPEpPHIBHBIX  ClIy4YalHbIX  BelWuyuH. lloHATHE O MIOTHOCTH
pacnpezeneHus. 3aaauy, NPUBOAAIIUE K HOpMaIbHOMY pacipeaeneHuto. [lonsatue o
HOpPMaJIbHOM paclpeeieHuu




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue (GOpMyJIUpOBaTh U ONEPUPOBATh MOHATHUAMHU: OIpPEIEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTU4YeCKOW HWHAYKLHUU;
MMPOBOAWTHL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJis
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
quclie U3 IPYTuX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMHM; HCIOIB30BaTh Tpadbl mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYPAJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JIEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK M0 MOAYJI0, PAallMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LIEJbIX, PAlHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 001t
JenuTenb W HauMeHbllee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULIIMOHHBIMUA CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCiaeca0BaTCIbHOCTD, apI/I(I)MeTI/I‘-ICCKa}I nporpeccusd, TreoMCTpruICCKas



mporpeccusi, OECKOHEYHO YOBIBalOmas TreoMEeTpUYecKas IPOTPECcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OINCPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABECHCTBA W CHCTEMbI C IIApaMCTPOM; NPHUMCHIATH
YpaBHCHHA, HEPABCHCTBA, MX CHUCTCMbI IJId PCHICHHUA MATCMAaTHUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NEePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (PYHKUIHUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKkuil CMbICT NPOM3BOAHOM, TNiepBOOOpa3Has, ONpeIeNEHHbIN
UHTETpajl; YMEHHME HaxXOAWThb AaCHUMITOThI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTellbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHE HCIIONB30BaTh MPOU3BOJHYIO JUIl HCCIENOBaHUA (DYHKIMMA,
HaXOJUTh HauOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pellieHnsT B NPUKIAJHBIX, B TOM YHCIE COLHAJIbHO-)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaga; HNpUBOAWUTHE HNPUMEPbBI MATEMATHUYCCKOIO MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLIHA,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLIUH, MOKa3aTeJIbHAs M
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYyHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOMCTBA M Tpaduku (QYHKIMH IS PELICHUS YpaBHEHUH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JaCTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIENO0BATh IIOJYYEHHOE pCIICHUE U
OLICHUBATh IPAaBAONOJAOOHOCTh pE3YyIbTATOB;, YMEHHE MOJEIMPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHITHSAMHU: CpeaHee apu(MeTHuecKoe, MeauaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Habopa; yMEHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYIO B Ta0JIUIIaX, HA JUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUI; MPEACTaBIAThH
uH(pOpMalLlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE [aHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuecKux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCCuBaHUs U JIMHENHOMU perpeccuun

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIOJIB30BaHHEM TpaUUeCKHX METOJ0OB;, HPUMEHSITH
GOpMyIBI CIOKECHHSI U YMHOXEHHUS BEPOSTHOCTEH, (OpMyNy IMOJHON
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BEJIMYMHBI, (QYHKIHHA  pPacOpelesieHHss W IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJUTH MPHUMEPHl TPOSIBICHHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (aKThl U PACCYXKACHHUS IUIS PEIICHUsS 33a]a4; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHue omnepupoBarb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TPEXIPaHHBIM Yroj, CKpPEeIUBAOIIUECS NPSAMBIE, TAPaJLIENbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXIYy IIJIOCKOCTSAMHU; YMEHHME HUCIIOJIb30BaTh IPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYycCa, LWIMHIpPa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, LNWIMHIpPA, KOHyCa; YMEHHE CTPOUTH CEUeHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs U3y4aeMbIX (UTYp, BBIABUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKIE OTHOIICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YOI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAAbh, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
W3YYCHHBIC (OPMYIBI MU METOMABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (l)I/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroJl MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX npeamMcToOB

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH



HEPEYEHb 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA
EI'S 10 MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1 Yucna v BBIYUCICHUS

11 Hatypanbnble u uenbie uncna. [Ipu3Haku JeNMMOCTH LIETIbIX YHCe

12 Panmonaneupie uncna. OOBIKHOBEHHbIE U JECATHYHBIE JpOOH, MPOIEHTHI,
' OCCKOHEUYHBIC MTEPUOJUUCCKHUE TPOOH

13 Apudmernaeckuit KOpPEHb HaTypajibHOU CTEIICHHU. HevictBus c
' apru(METHUYECKUMH KOPHIMHU HATYpaIbHOH CTETIeHN

14 Crenenb ¢ 1menbiM mokazateneM. CTemeHb C palMOHAIbHBIM IOKa3aTeIeM.
' CBolicTBa CTENEHU

15 CuHyC, KOCHHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTApUPMBI

JleiictButenbHbie 4uciia. ApuMETHUECKHE OINEpaluu C JICHCTBUTEIBHBIMU
1.7 yrcnamu. [lpuOnmkEHHBIE BBIYMCICHHS, NpPaBWIa OKPYIJICHUS, NMPUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUMCICHU

1.8 [IpeoOpa3zoBanue BeIpaKECHUIH

1.9 KomruiekcHble yncia
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIOHAIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [TokazarenbHble U JIorapupMUUIECcKUe YpaBHEHHUS

2.5 Llenbie U IPOOHO-pAIOHATLHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBa

2.7 [TokazarenbHble U JIorapupMuIecKiue HEpaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JTMHEWHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMY U TpadUKu

3.1 Oynk1us, cnocodsl 3aganug GyHkuun. ['paduk Qyaxiumu. Bzanmuo obGpaTHbIe




¢yukuuu. YétHsie 1 Heu€THBIe QyHKuuuU. [leprognueckue GpyHKIuM

OO6nactp ompeneneHuss ¥ MHOXECTBO 3HaueHM ¢(ynkumu. Hymn dyHkimm.

[IpoMeXyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIUH.

32 MakcumMymMBbl 1 MUHUMYMBI QyHKIMHA. HanOosplnee W HaMMeHbIee 3HAYCHUE
(GYHKIIMH Ha TPOMEXKYTKE
33 Crenennas (yHKUIMS C HaTypalbHBIM M II€JIBIM IOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHsS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, HX CBOMCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIIHH, UX CBOWCTBA U TpapUKU
36 Touku paspsiBa. AcuMnToThl TpadukoB (QyHkimi. CBoiicTBa (HyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJJaHUS TTOCIIEIOBATEIBHOCTEH
38 Apudmernueckass W reoMeTpuueckas mporpeccun. Dopmyna  CIOXKHBIX
' IPOIICHTOB
4 Hayana maTemaruueckoro aHaiusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIC FI€eMEHTAPHBIX (YHKIUN
[IpumeHneHne NpPOM3BOAHOW K HCCIENOBaHHIO (DYHKIMH Ha MOHOTOHHOCTH H
4.2 9KCTpeMyMbl. HaxokaeHne HanOOJbIIer0 ¥ HAMMEHBIIEro 3HA4YCHHUsS (QYHKIMU
Ha OTpe3Ke
4.3 [TepBooOpa3znas. MHaTErpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmmcarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 TCeomerpus
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI
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