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HOACHUTEJIBHASA 3AIIUCKA
OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA « MATEMATHUKA»

[Iporpamma nmo MareMatuke yriiyOJIEHHOTO YpOBHS JJisi 0Oydaromuxcs Ha
ypOBHE cpeaHero obimiero odopazoanusi pazpadorana Ha ocHoBe PI'OC COO c
y4€TOM  COBPEMEHHBIX  MHUPOBBIX  TpeOOBaHMM,  MPEIBABISIEMBIX K
MaTeMaTH4ecKoMy oOOpa3oBaHUIO, U TPaJUIUA POCCHICKOro 0O0pa3oBaHMUS.
Peanuzanus nporpamMmbl 1Mo MateMaTHKe 00€CIeYMBAET OBJIAJICHUE KIIHOUEBBIMHU
KOMITETCHITUSIMH, COCTABJISIOIMIMMHU OCHOBY JIJISI CaMOPA3BUTHSI U HEMPEPHIBHOTO
o0pa3oBaHus, LIETOCTHOCTh OOIIEKYJIbTYPHOIO, TUYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHUS JIMYHOCTU 00YUAIOIINXCS.

B mporpamme mo MaremaTHKe YUYTEHbl HACH W TOJOXKECHHUS KOHIECTIINU
pa3BUTHA  MaTEeMaTUYeCKOro oOpa3zoBaHusi B  Poccuiickoit  ®Denepanuu.
Marematuyeckoe  oOpa3oBaHuME JOJDKHO  pemaTh 3ajadyy  oOecredeHHs
HEOOXOJMMOTO CTpaHe uYuciaa OOydYarolIMXCcs, MaTeMaThyeckas IOATr0TOBKa
KOTOPBIX ObLIa ObI JOCTAaTOYHA JJIs MPOJOJDKEHHUS 0O0pa3oBaHUs MO Pa3TUYHBIM
HaAIMpaBJICHUSM, BKJIOYas  MPEMoJIaBaHWEC  MaTeMaTHUKH, MaTeMaTHYECKHE
UCCleIoBaHus, paboTy B cepe HHPOPMALIMOHHBIX TEXHOJIOTUM U IPYTUX, a TAKKE
oOecrieueHus: JIA  KaXKIOro OOYYaromIerocs BO3MOXKHOCTH — JOCTHXKEHHUS
MaTEMaTHYECKOM MOATOTOBKH B COOTBETCTBHM C HEOOXOAUMBIM eMy ypoBHeM. Ha
pEelIeHre 3TUX 3a/]]a4 HalleJIeHa ITporpaMma o MaTeMaTuKe YriyOJIEHHOTO YPOBHSI.

Heo0xonumocTh MaTeMaTHYeCKON MOATOTOBKH 00YCJIOBJIEHA 00YCIOBIEHO
POCTOM 4YHCIIa CHEIHAIBHOCTEH, CBI3aHHBIX C HETMOCPEJACTBEHHBIM MPUMEHEHHEM
MareMaTukd (B cdepe DKOHOMHUKH, OH3HECE, TEXHOJOTHYECKUX O00IacTIX,
ryMaHuTapHeix chepax). KomuuectBo oOyuaromuecs, s KOTOPBIX MaTeMaTHKa
CTaHOBHUTCS (PYHIaMEHTOM OOpa30BaHUs, MJIAHUPYIOIIUX 3aHUMATHCS TBOPUYECKOM
U HCCIICIOBATENILCKON paboTol B 00jacTH MaTreMaTHKH, WH(OpMATUKH, (DU3UKH,
SKOHOMHKHA M B JPYrHUX OO0JACTSIX, YBEJIUYUBACTCA, B TOM YHCIE C Y4YETOM
oOydJarommuxcs, KOMy MaTeMaTHKa HyXHa JIs MCIIOJIb30BaHUs B mpodeccusix, He
CBSI3aHHBIX HEITOCPEICTBEHHO C HEM.

[TpuknagHas 3HAYUMOCTH MAaTEMATHKN 00YCIIOBIIEHA TEM, UTO €€ TPEeIMETOM
ABIAIOTCS (YyHIAMEHTAIbHBIE CTPYKTYpbl HAIIETO MHpaA: MPOCTPAHCTBEHHEIE
GbOpMBI ¥ KONMYECTBEHHBIC OTHOIIEHUS, (DYHKIIMOHAIbHBIE 3aBUCHUMOCTH U
KaTerOpUU  HEOMPEAENIEHHOCTH,  OT  HNPOCTEMIIMX,  yCBaWMBaE€MbIX B
HEMOCPEACTBEHHOM ONBIT€, JO JOCTaTOYHO CIJIOXKHBIX, HEOOXOAUMBIX ISt
Pa3BUTHS HAyYHBIX U TEXHOJOTHUYECKHUX UJeH. be3 KOHKPETHBIX MaTeMaTUYECKUX
3HAHWA 3aTPYAHEHO TMOHWMAaHWE TMPHUHIIUIIOB YCTPOWCTBA W HCIOJIH30BaHUS
COBPEMEHHOM TEXHUKH, BOCIPHUATHE W UHTEpPHpETalus pa3sHOoOpa3HOM
COIMAIbHOM, SKOHOMHYECKOM, MOJUTUYECKON uHpopmanuu, manodpdekTuBHa
MOBCE/IHEBHAsI ~ MPAKTUYECKass  JEATEIbHOCTb. Bo  wmuorux  cdepax
poeCCUOHANILHONU AESATEIbHOCTA TPEOYIOTCS YMEHHUSI BBINOJHATH PaCUEThI,
COCTaBIIATh AJITOPUTMBI, TPUMEHITh (HOPMYIBI, MPOBOJUTH TEOMETPUUECKHE
U3MEpPEHUsT M TIOCTPOCHMs, 4YUTaTh, o0OpabaThiBaTh, WHTEPIPETUPOBATH U



MPEACTaBIATh MHPOpPMALMIO B BHUJE TaONHI, AUAarpaMM U TIpadHuKoB, NTOHUMATh
BEPOSITHOCTHBIN XapakTep Cly4ailHbIX COOBITUH.

OnHOBpeMEHHO C pacuiMpeHueM cdep NPUMEHEHHs MAaTeMaTHKd B
COBPEMEHHOM 0011ecTBE BCE 00Jiee BaXKHBIM CTAHOBUTCA MAaTEMaTUUYECKUU CTHIIb
MBIILJICHUSI, TPOSIBISIOUMNACA B ONpPENENEHHBIX YMCTBEHHbIX HaBbIKax. B
MpoLecce U3YYCHHUs] MATEeMAaTHKH B apCeHal NPUEMOB M METOJOB MBIIUICHUS
YeJIoBEKa EeCTECTBEHHBIM 00pa3oM BKJIIOYAIOTCA MHAYKIUS W JAeAYyKIHS,
0000IIeHne M KOHKpEeTH3alus, aHallu3 M CHUHTE3, Kilaccupukauusa H
cuctemMaTuzauus, aOctparupoBaHue u aHanorus. OOBEKTbl MaTEeMaTHYECKUX
YMO3aKJIIOUEHUH, TpaBWiIa MX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHUM, CHOCOOCTBYIOT BBbIpaOOTKE yMEHHsS (POPMYIUpPOBATH,
00OCHOBBIBaTh U JOKA3bIBaTh CYXKJIEHUS, TEM CamMbiM (DOPMUPYIOT JOTUUYECKUM
CTWJIb MbIIIUICHUs. Beayimas poisib MpUHAIEKUT MaTeMaTuke B (HOPMHUPOBAHUU
AITOPUTMUYECKOW KOMIOHEHTHl MBIIUICHUS U BOCIMTAHUM YMEHUH J1eCTBOBATH
[0 3a/laHHBIM aJICOPUTMaM, COBEPLICHCTBOBATh W3BECTHBIE M KOHCTPYHUPOBATH
HOBBIe. B mpouecce peimieHuss 3agad — OCHOBBI JJisi OpraHU3aludud y4eOHOM
JESTENBHOCTH Ha YPOKAaX MAaTEMaTUKH — Pa3BUBAIOTCA TBOpYECKas W MPHUKIAAHAS
CTOPOHBI MBIIILJICHUS.

OOyueHue MaremMaTHKe AAa€T BO3MOXHOCTb Pa3BUBATh y OOy4aroUIUXcs
TOYHYIO, PAlMOHAJbHYI0 M MHPOPMATHUBHYIO pedb, YMEHUE OTOMpaTh HamOojee
HOJIXOASIINE A3BIKOBBIE, CAMBOJIMYECKHUE, TpaduUecKue CPeICTBA ISl BEIPAKEHU S
CYX/ICHUW U HAarJIsAHOTO UX MPEJICTaBICHHUS.

HeoOxogumbpIM  KOMIIOHEHTOM  OOWIEl  KyJbTyphl B  COBPEMEHHOM
TOJKOBAaHUM  SIBISieTCsl  oOliee  3HAKOMCTBO C  METOJaMH  IO3HAHMS
JIEHCTBUTEIBHOCTH, MPEICTAaBICHUE O IpPEeIMETe W METOAE MaTeMaTUKH, €ro
OTJIMYUSAX OT METOJOB €CTECTBEHHBIX M T'YMAaHUTApHBIX HayK, 00 OCOOEHHOCTSIX
OPUMEHEHUS MaTeMaTUKHU JUId pEIIeHUs Hay4YHbIX W NPUKIAIHBIX 3a/1ad.
MaremaTtndeckoe 00Opa3oBaHME BHOCHUT CBOM BKJIaa B (OpMHUpOBaHHE oOOmIeH
KyJbTYpbI Y€JIOBEKa.

W3yyeHne MaTeMaTHKH CHOCOOCTBYET 3CTETUYECKOMY BOCIUTAHHIO
YeJIOBEKA, MOHWMAHMIO KpPacoThl M H3SIIECTBA MAaTEMaTUYECKUX PACCYKICHUM,
BOCTIPUSITUIO T€OMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHH.



HEJX 1 OCOBEHHOCTHU U3YUYEHUSA YYEBHOI'O IPEAMETA
MATEMATHUKA» 10-11KJIACCBI

[IpuoputeTHpiMu LenasiMu oOyueHuss marematuke B 10-11 kmaccax Ha
yriayOa€HHOM YPOBHE MPOAOIKAIOT OCTABATHCS:

e (opMupoBaHHE LEHTPAIBbHBIX MaTEeMAaTUUYECKUX TMOHATHH  (4YuUCIo,
BEJIMYMHA, TeoMeTpuueckas purypa, nepeMeHHas, BeposiTHOCTb, (PYHKIIUS,
OpPOU3BOJHAS, HWHTErpai), OOECIEeUUBAIONIUX MPEEMCTBEHHOCTh U
NEePCIEKTUBHOCTh MAaTEMAaTUUECKOTO 00pa30BaHUs O0yJarOITUXCS;

® [0JBE/ICHHE OOYyYalOIUXCs Ha JOCTYITHOM JIJIE HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M  MaTEMaTUKH U OKPYXKAIOIIEro MHUpa, TOHUMaHUIO
MaTeMAaTHKH KaK 4aCcTU OOIIeH KyIbTyphl YEJIOBEUECTBA;

® Pa3BUTHE UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN 00yUarommxcs,
MO3HABATEILHON aKTUBHOCTH, HUCCIIEOBATEIILCKUX YMEHUN, KPUTUUYHOCTHU
MBIIICHHS, UHTEpPECa K U3YUCHUIO MAaTEMaTHKH;

e (opmupoBanne QyHKIIMOHATBHON MAaTEMAaTHUYECKON TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMAaTHYECKHE aCMEeKThl B PEANbHBIX KHU3HEHHBIX
CUTYyaIlUsX W TIPU U3YUYCHHUHM JPYTHUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeW, (QopMynupoBaTh HUX Ha S3bIKE
MaTeMaTUKd W CO3JaBaTb MaTEMaTUYECKUE MOJENIH, NPUMEHATh
OCBOEHHBIII ~MaTEMAaTHYECKUWW amnmapar JJs pEeHIeHuss [PaKTHKO-
OpUEHTHPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH M OLEHHBATH IOJYYEHHBIE
pEe3ybTaTHI.

OCHOBHBIMU JIMHUSMHU cojJiepkaHusd Marematuku B 10-11 kmaccax
yriayOn€HHOro ypoBHSL ABIAIOTCS: «YUucna W BbIUMCICHUS», «Anredpay
(«AnreOpamyeckue BBIpAKEHUS», «YpaBHEHUS M HepaBeHCTBa»), «Hauama
MaTeMaTH4YeCKoro anamuza», «l'eomerpusi» («I'eomeTpuueckue GUTypbl U HX
cBOWCTBa», «l3MepeHne TEOMETPUUECKUX BEJIWYUHY»), «BepoATHOCTh U
CTaTUCTHKa». J[aHHBIE IMHUU Pa3BUBAIOTCS NapajUieIbHO, KaX/1asi B COOTBETCTBUH
C COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBUCUMO OJHA OT APYrod, a B TECHOM
KOHTaKTe W B3aumMmoneicTBuu. Kpome »dTOoro, ux OOBEAMHSET JIOTHYECKas
COCTaBJISIONIAs, TPAJULUMOHHO NPUCYIIAas MaTEMaTWKE M IPOHU3BIBAIOLIAS BCE
MaTeMaTu4ecKue Kypchl W cojepkaTenbHble JuHUH. CPOpMyITHpOBaHHOE BO
OI'OC COO TpeboBaHME «yMEHHE OINEPUPOBATH MOHATUAMH: OIpPEACIICHUE,
akcuoma, Teopema, CJIEJCTBUE, CBOMCTBO, [MpHU3HAK, J0Ka3aTeIbCTBO,
paBHOCWIBbHBIE  (DOPMYTHPOBKH, yMeHHE (QOpMyIHpoBaTH O0OpaTHOE U
MPOTUBOMOJIOKHOE YTBEP)KJICHHE, MPUBOJIUTH MPUMEPHl KM KOHTPIPUMEPHI,
HCIIOIb30BaTh METOJ] MAaTeMaTUYECKOW WHIYKUHUHU, TPOBOJUTH JOKa3aTelIbHBIC
paccyXJeHusi TMpU pEIICHUH 3aJlad, OLEHUBATh JIOTMUECKYI0 MPaBUIbHOCTD
paccyXJIeHui» OTHOCUTCA KO BCeM Y4YeOHbIM KypcaMm, a ¢GopMuUpoBaHUE
JOTUYECKUX YMEHHUH pachpenensercss mo BceM rojaM oOydyeHus Ha YpOBHE
cpeaHero oomero oopa3oBaHusl.



MECTO YYEBHOI'O IPEJIMETA « MATEMATHUKA»
B YYEBHOM IIVIAHE

B coorBerctBun ¢ ®I'OC COO wmartemaTuka siBisieTcs 0O0sS3aTENbHBIM
IpeIMETOM Ha JaHHOM YpoBHE oOpas3oBanusi. Hacrosmiedt mnporpammoil 1o
MaTeMaTuKe MpeaycMaTpuBaeTca u3ydeHue yuyeOHoro npeamera «MaremaTuka» B
pamMKax TpEX y4eOHbIX KypcOB: «Anredpa U Hayajga MaTEeMaTUYECKOTO aHaIU3ay,
«l'eomerpus», «BepoATHOCTH U cTatucTUKa». @DOopMHUPOBAHUE JIOTMYECKUX
YMEHHI OCYIIECTBIISIETCS HA POTSXKEHUU BCeX JIET OOyUYEeHHs Ha YPOBHE CPEIHETO
oOmiero 00pa3oBaHMsI, a 3JIEMEHTHI JIOTMKH BKJIIOYAIOTCA B COJIEp)KaHHE BCEX
HA3BAHHBIX BBIIIE YUEOHBIX KYpPCOB.

OO1iee Yrcao 4acoB, PEKOMEHIOBAHHBIX JUIS M3YYCHHUsST MaTeMaTHKu — 944
gaca: B 10 kmacce — 272 gaca (8 gacoB B Hezelno), B 11 kimacce — 272 yaca (8 yacos
B HEJIEITIO).



IIMTAHAPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPEIMETA
«MATEMATHKA» HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

B pesynbrare u3yueHHs MaTEeMaTUKM Ha YPOBHE CpPEAHEro oOIIero
oOpazoBaHus y o0yyaromierocsi 0yayT chopMUpPOBaHbl CJIEAYIOMINE JTUYHOCTHEIE,
MpeMETHBIE U METaNpeIMETHbIE 00pa30BaTEIbHBIC PE3YIbTATHI.

JINYHOCTHBLIE PE3VYJIBTATHI

1) rpask1aHCKOTO BOCITUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIUKM OOYYAIOIIErocsi KaK aKTUBHOTO
U OTBETCTBEHHOIO WiI€Ha POCCUUCKOTO OOIecTBa, MPEJACTaBICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
(GYHKIUSAMH U Ha3HAYCHHUEM;

2) MaTpUOTHYECKOTO BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IPakTaHCKOW UIEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUUCKON MaTeMaTHYECKON IIIKOJIHI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
HKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOT'O BOCITUTAHU:

OCO3HAaHHE TYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoja, ChOPMHUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKHUM
NPUMEHEHHEM JIOCTIDKCHHM HayKu U JCSTENIbHOCTHIO YYEHOTrO, OCO3HAHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 5CTETUYECKOrO BOCITUTAHMS:

ACTETHUYECKOE OTHOUICHHWE K MHPY, BKJIOYAs ICTETHKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACCYKICHHH, BOCTIPUUMUYNUBOCTh
K MaTeMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) ¢pu3HYeCcKOro BOCITUTAHUS:

chOpMHPOBAHHOCTh YMEHHUS TMPUMEHSATh MAaTeMAaTHYECKHe 3HAaHUA B
HWHTEpEcax 3I0POBOT0 U 0e30MmacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (30POBOE MHUTaHWE, COAIAHCHUPOBAHHBIM PEKHUM 3aHATUU H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyTOBOTO BOCITUTAHWSI:

TOTOBHOCTh K TPYAY, OCO3HaHUE IICHHOCTH TPYIOJIOOWs, HHTEpPEC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUECKOW HAITPaBJIEHHOCTH;



7) 9KOJIOTHYECKOTr0 BOCITUTAHU:

Cc(OPMHPOBAHHOCTh IKOJOTHUECKOM KYJIbTYPHI, TMOHMMAHHUC BIUSHHS
COITHATbHO-D)KOHOMHYECKUX MPOIECCOB HA COCTOSIHHE MPHPOTHON MU COLUATBHOM
CpeJibl, OCO3HAHUE TJI00aTBHOTO XapakTepa KOJIOTHIECKUX MPOOJIeM, OPHEHTAIIUS
Ha MPUMEHCHHME MaTeMaTHYeCKMX 3HAHWU JUIS pEHICHHs 3amad B 00JacTH
OKpYJKaloIleld Cpepl, IUIAHKPOBAHHME IIOCTYIIKOB M OIIEHKM HX BO3MOXKHBIX
HOCJICACTBU 11 OKPYXKAFOIICH CPeJIbl;

8) IICHHOCTH HAYYHOT'O TIO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM HM  OOIIECTBEHHOW  MNPAKTHUKH, IOHHMAaHHE
MaTeMaTHYECKOW HAyKM Kak CQepbl YeTOBEUECKOM IEATENbHOCTH, JTAloB €&
pasBUTHS W 3HAYAMOCTH [UIs PasBUTHs IUBUIM3ALNH, OBJIAICHHE S3BIKOM
MaTeMaTHKH M MaTeMaTH4YeCKOM KyIbTYypOHl Kak CPEICTBOM IIO3HAHUS MHpA,
TOTOBHOCTH OCYIIECTBJISATH IPOEKTHYI0 H HCCIEI0BATEIBCKYIO IEATEILHOCTh
HHIABUIYaAIbLHO U B TPYIIIIE.

METAIIPEAMETHBIE PY3VJIbTATHI

B pesynbrare wu3yueHWss MaTeMaTUKH Ha YPOBHE CpPEIHEro oOIIero
oOpa3zoBanusg y oOyuvatomierocss OynyT choOpMHpPOBaHbI TO3HaBaTEIbHBIC
YHUBEpPCAJIbHBIE yUeOHbIE IeWCTBHS, KOMMYHUKATUBHbIE YHUBEPCAIbHBIEC YUeOHbIE
NEUCTBUS, PETYISATUBHbIE YHHUBEpCaJbHbIE Yy4YeOHBIE JEUCTBHUS, COBMECTHAas
JEeSITEeHHOCTb.

1) V oOyuaromerocss OyayT choOpMUpOBaHBI  CICAYIOIIUE  0a30BbIe
JIOTHYecKHe IeficCTBUS KaK YacTh MO3HABATEJIbHbIX YHHBEPCAJbHBIX YUeOHBIX
AEeMCTBUI:

— BBIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TMOHATHUH, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIHUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPAaBHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

— BOCHOpHHUMATh, (OPMYIUpPOBaTH W  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIATENIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

— BBUIBJISATh  MAaTEMaTHYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H u
npoTuBopeursi B (pakTax, MaHHBIX, HAOMIOJCHUSX M YTBEPKICHUSAX, TpPEJIarath
KPUTEPUH JIJIs1 BHISBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

— JleNlaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

— MPOBOAUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTH4YeCKUX
YTBEpPXKIEHUU (OpsiMble W OT TMPOTUBHOrO), BBICTpAUBATh APTYMEHTALIHIO,
MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHUS U
BBIBO/IbI;

— BbIOUpaTh cnoco0 penieHUss ydeOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB).



2) YV oOyugaromerocss OyayT c(hOpMHPOBAaHBI —CICIyIOIIHEC 0a30BbIe
HCCIeI0BaTeIbCKHE eliCTBHSL KAK YaCTh MO3HABATEIbHBIX YHHBEPCAIbHBIX
Y4eOHBbIX IeCTBHIA:

— HCIIONB30BaTh BOMPOCHI KaK HCCIEAOBATCIBCKUN HHCTPYMEHT ITO3HAHWS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHABJIMBATh MCKOMOE W JIaHHOE, (POPMHPOBATH THIIOTE3Y, apryMEHTHUPOBAThH
CBOIO TIO3UIINIO0, MHCHHE,

— TMPOBOJUTH CAMOCTOSITSIIPHO CIIJIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIICTOBAHHE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO O0BEKTA, SIBJICHMS, MTPoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00BEKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;

— CaMOCTOSITEIIbHO (HhOPMYIUPOBATHL OOOOIICHHUS W BBIBOJABI IO PE3yJIbTaTaM
NPOBEIEHHOTO  HAOJIOJNEHWsS,  WCCIICIOBAaHUSA, OICHWBAaTh  JOCTOBEPHOCTH
TIOJTYYCHHBIX PE3YIbTaTOB, BBIBOJOB U 000OIICHNUI;

— MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MpOIECCa, a TaKXKE BBIABUTATH
IPEJIITOJIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

3) V oOyuaromierocss Oyayr chopMHpOBaHbI yMeHHMsI PpadoTaTh C
uHpopManMeld KakKk 4YacTh MNO3HABATEJIbHBIX YHHBEPCAJBbHBIX Y4YeOHBIX
AefCTBUM

— BBIBIIATH JepUIUTHI HHDOpMAIUKU, JaHHBIX, HEOOXOIUMBIX NJIsi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

— BBIOUpPATh UHPOPMAILIMIO U3 UICTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npeacTaBICHUS;

— CTPYKTypUpOBaTh MH(MOpMaIUIO, MPEACTaBIATh €€ B pazNUyHBIX (QopMmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

— OIICHUBATH HaAEKHOCTh uHpopMaIuu 1o CaMOCTOSITETTLHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

4) ¥V oOyuaromierocsi OyayT chOpMHUpOBaHBI YMEHHs OOIICHHMS KaK 4YacTh
KOMMYHHMKATHBHBIX YHUBEPCAJIbHBIX Y4eOHbIX JIeHCTBHIA :

— BOCIPUHUMATh U (HOPMYITUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMHU
U IeNsMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHS B
YCTHBIX U TMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEUICHUs 3a/1ayw,
KOMMEHTHPOBATh TIOJYYCHHBIN PE3yJIbTaT;

— B X0/ie OOCYXKJICHHSI 33J]aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIIaeMON TEMBI,
mpoOJeMBbl, pemaeMol 3a7add, BBICKA3bIBATH WJCH, HAICJICHHBIE HA TOUCK
pEIICHHSI, COTMOCTABIATh CBOM CYXACHHS C CYXICHUSIMH JAPYTMX YYaCTHUKOB
auanora, oOHapy)KMBaTh pa3Inuve U CXOACTBO TO3HIIMH, B KOPPEKTHOH (dopme
(bopMyTHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

— MPEACTABISITh PE3YIbTATHI PEIICHUS 3a7a4d, IKCIIEPUMEHTA, UCCIICTOBAHMSI,
MPOEKTa, CaMOCTOSTEIHLHO BBIOMPATh (OpPMAT BBICTYIUICHUS C YYETOM 3ajad
MPE3EHTAIMU U OCOOCHHOCTEH ayAuTOPHUH.

5) V oOyuaromerocss OyayT chOpMHPOBaHbBI YMEHHSI CAMOOPTAHH3ALMHU
KaK 4acTh PeryJasTHBHBIX YHUBEPCAJIbHBIX YUeOHBIX /IeiiCTBHIA
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COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3aJja4H, BEIOMPATh CIOCO0 pEIICHUS C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHThI PEUICHUH C YYETOM HOBOW MH(OpMaLuu.

6) V oOyuaromerocss 0yayr copMUpoBaHbI YMEHHsI CAMOKOHTPOJISI KaK
YacTh PeryJsiTHBHBIX YHHBEPCAJIbHBIX YUEOHBIX J€iCTBHIA:

— BJQJeTh HAaBBIKAMU TIO3HABAaTEIbHOW  pEeQIEKCMH KaK  OCO3HAHUS
COBEpPIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAACThH
crocobaMy CaMOIMpPOBEPKH, CaMOKOHTPOJIA TpoIecca M pe3ylbTaTa pelieHus
MaTeMaTUYeCKOW 3a/1auH;

— MPEeABUACTh TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTbH MPH PEIICHUM 3aJ1a4H,
BHOCHUTH KOPPEKTUBHI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITETILCTB, JAHHBIX,
HaWJCHHBIX ONMMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OIICHMBAaTh COOTBETCTBUE pe3yibTara IIEIM W YCIOBUAM, OOBSICHSTH
NPUYUHBI TIOCTH)KCHHS MJTH HEJOCTHIKEHUS PE3yJIBTATOB JICSITCIIBHOCTH, HAXOIHUTh
OmuOKY, AaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

7)YV oOyugaromerocss OyayT cGOpMUPOBaHbBI YMEHHMSI COBMECTHOI
AeATeILHOCTH:

— MOHUMATh W HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYATbHOM
paboThl TpW pelIeHHH YYeOHBIX 3aJad, MOPUHUMATh IeJib COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBl PAa0OT, JOrOBapUBaThCsA, OOCYXJIaTh MPOLIECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

— y4acTBOBaTh B TPYNIOBHIX (hopMax padbOThl (00CYXICHHS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMBI» W UWHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JICUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
y4aCTHUKAMU B3aHMOICHCTBHUS.

I[TPEAMETHBIE PE3VJIbTATHI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS (eaepalbHON padodeil mporpaMMbl
M0 MaTeMaTHKe MPEICTABIICHBI 0 T0/IaM 00yUYeHHUsI B paMKaX OT/ACIbHBIX YICOHBIX
KYpPCOB B COOTBETCTBYIOLIMX Pa3Jesiax HACTOSAIIEH TPOTPaMMBI.



INPOI'PAMMA YYEGBHOI'O KYPCA
«AJire0pa 1 Ha4YaJIa MATEMAaTHYECKOI0 AHAJIU32)

VYueOHbiil Kypc «Anrebpa W Hayaja MaTEeMaTUYECKOTO aHAJIM3ay SIBISETCS
OJIHUM U3 HauOoyiee 3HAYMMBIX B MIPOrpaMMe CpeaHero oodiiero odpa3oBaHMs,
MMOCKOJIbKY, C OJHOM CTOPOHBI, OH OOecCreYyMBaeT MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GOpMUpyeT
JIOTUYECKOE M a0CTPaKTHOE MBIIIJIEHHE O0yYaloMXCcsi Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUST MH(DOPMATHUKH, OOIIECTBO3HAHUS, UICTOPUU, CIOBECHOCTU U JPYTUX
aucuuIuiiH. B pamkax naHHoro ydeOHOro Kypca OOy4aroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HaykH, KoTopas (QopMyaupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOM (popme.

VYueOHbIil Kypc anreOpbl U Hayal MaTEeMaTHYECKOrO0 aHaJIU3a 3aKJIaJIbIBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (U3UKH, XUMHUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHUS YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUCHTHUPOBATHCS B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIb30BaTh WX JUIS JajbHEUIEro oOpa3oBaHHS U B
nmoBCeTHEBHOW ku3HU. OBjiazeHue aOCTPaKTHBIMH M JIOTMYECKH CTPOTUMH
KOHCTPYKIMSIMU anreOpbl W MaTeMaTHYeCKOro aHajiu3a pa3BUBAET YMEHHE
HaXOAUTh  3aKOHOMEPHOCTH,  OOOCHOBBIBATH  HWCTUHHOCTH,  JIOKa3bIBATh
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHe W KOHKpeTH3aluio, abCTparupoBaHME W aHAJIOTHIO, (QopMUpYeT
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usydyenus yue6HOro kypca «Anredpa u Havajgia MaTEMaTHYECKOTO
aHanM3a» OOy4YaroNIMecs IMOJy4YalOT HOBBIA OMNBIT PEIICHUS NPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEH pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  MpPUMEPAMU
MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE, HAYKE M HCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITUSIMUA U UX aBTOPaMHU.

YueOHBI Kypc o00JagaeT BOCIUTATEIBHBIM ITOTCHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak 4epe3 y4eOHbI MaTepuai, CIOCOOCTBYIOMINK (hOPMHPOBAHUIO
HAy4YHOTO MHPOBO33PEHHs, TaK M 4Yepe3 crenuuky ydeOHOW AesTeNbHOCTH,
TpeOyIomell MPOJOKUTENIbHON KOHIEHTPAllUK BHUMAHMS, CaMOCTOSITEIbHOCTH,
AKKypaTHOCTHU U OTBETCTBEHHOCTH 3a MOJYUYEHHBIN PE3yIbTaT.

B ocHoBe Meromuku oOydeHust anreOpe M HadajlaM MaTeMaTU4eCKOro
aHaJIu3a JIKUT JESITeIIbHOCTHBIA MPUHIIUI 00YYEHUS.

B crpyktype ydebHoro kypca «AnreOpa W Haudajga MaTEMaTHYECKOTO
aHaJM3a» BBIICIICHBI CIEAYIOUIUE COJIepKaTEeIbHO-MEeTouYecKue TuHuu: «Hucna
U BbIUUCIeHUs», «OyHKIUU U rpadukny, «YpaBHEHUS U HEpaBeHCTBay», «Hauana
MaTreMaTH4ecKoro aHaiauza», «MHoxecTBa W JIOTMKa». Bce OCHOBHbIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU U3Y4YalOTCS Ha MPOTSKEHUH JIBYX JET
o0y4yeHus Ha YpPOBHE CpEIHEro oOuiero oOpa3oBaHUsl, €CTECTBEHHO JOTOJHSS
OpYyr JIpyra U MOCTENEHHO HACHIA’ACh HOBBIMU TEMaMH W paszfenaMu. JlaHHbBIN
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yueOHBIH KypC SIBISIETCSA WHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
COJICp)KaHUE HECKONbKUX MaTeMaTHYeCKUX MIUCHUIUIMH, TaKuX Kak anrebpa,
TPUTOHOMETPHS, MAaTEeMAaTUYECKUN aHallu3, TEOPHs MHOXECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
[IMPOKUM MATEeMAaTHUECKHUM alllapaToM, y HHUX IMOCIEI0BATeIbHO (OpPMHUPYETCS
Y COBEPILIECHCTBYETCS YMEHHE CTPOUTh MATEMAaTUYECKYI0 MOJENb peatbHOU
CUTYaIllH, IPUMEHITH 3HAHUS, MMOTYYCHHBIC TP W3YYCHUH y4eOHOTO Kypca, s
pELICHHs] CAMOCTOSTENBHO CHOPMYIMPOBAHHON MaTEMAaTUYECKOW 3a/lauH, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

— ConepxarenbHO-MeTOInYeCKast TMHUS «Yucia ¥ BBIYMCICHUS» 3aBepIIaeT
(dopMupoBaHUE HABBIKOB HCIIOJIB30BAHMS JIEHCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001iero ooOpazosanus. Ha ypoBHe cpeanero oOiero
oOpa3zoBaHus 0cob0oe BHUMaHUE  yaenseTcs  (OPMUPOBAHMIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOs HMCIONB30BAHUE PA3IMYHBIX
dopM 3amucu 4YWcIa, YMEHHE JelaTh NPUKUIKY, BBIOIHATH MPHOIMKEHHBIC
BBIYUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKCHUSA, padOTaTh C MaTeMaTHYCCKHUMU
KOHCTaHTaMH.  MHOXKECTBa  HATypPaJbHBIX, IEJbIX, pallMOHATBHBIX |
JICHCTBUTEIBHBIX YHUCENl JIOMOJHSIIOTCS MHOXXECTBOM KOMIUICKCHBIX dYHcel. B
KOKIOM U3 OTUX MHOXKECTB  pPAaCCMaTPUBAIOTCS  CBOWCTBEHHBIE €My
cnenuUYecKrue 3a/la4yu U ONepaluu: JejieHue Halesno, OepupoOBaHUe OCTaTKaMHU
HA MHOXECTBE IIeJILIX 4YHCel, OCOOble CBONCTBA palUOHATBHBIX |
UppaALMOHAIBHBIX YHUCEI, apu(PMETHUECKHE ONepallii, a TAaKKe U3BJICUECHUE KOPHSA
HATypaJbHOW CTENEHW Ha MHOXKECTBE KOMIUIEKCHBIX uucenl. brarogaps
MIOCIICJIOBATEIBHOMY PACIIMPEHUI0 Kpyra HUCIHOJIb3yeMbIX YHCENl M 3HAKOMCTBY
C BO3MOKHOCTSIMHM UX MIPUMEHEHUS JIJIs PEIICHUs Pa3INdHbIX 3a/1a4d popmMupyercs
NpE/ICTaBIICHNE O €IUHCTBE MaTeMaTHUKU KAaK HAYKH U €€ POJM B MOCTPOCHUU
MoJieTiel pealbHOTO MUPA, IIUPOKO UCTIONB3YIOTCS 0000IIEHIE H KOHKPETH3AIH.

— Jlunus «YpaBHEHUS M HEPABEHCTBA» pEaM3yeTCs] Ha MPOTSHKEHUU BCETO
oOyueHHus Ha YpOBHE CpeIHEro oO0Iiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
paznene IlporpamMmbl HpeayCMOTPEHO peELICHHE COOTBETCTBYIOIIMX 3anay. B
pe3yapTaTe OOyyaromuecs OBJAJACBAIOT PA3JIMYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HMPPALMOHAIBHBIX, IIOKa3aTeJIbHBIX, JIOTapU(PMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkamux mnapaMmerpsl. [lomydeHHbIE yMEHMSI HIMPOKO HCHOIB3YIOTCS MpPH
UCCIeOBaHUN (YHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKICHHE HAauOOJBIINX M HaUMEHBUINX 3HaYeHUH (DYHKIHU.
JlaHHas coneprkaTenbHas JUHUS BKJIIOYAET B ce0s Takke (HOpMHUPOBAHME YMEHHI
BBIMONHATh  pacuéTel 1o  (opMmymnaMm, MpeoOpa3oBaHUs  PALMOHATIBHBIX,
UpPpAIMOHATBHBIX M TPUTOHOMETPUUYECKUX BBIPAKCHHH, a TaKKe BBIPAKEHUH,
COJEpKaIllNX CTENEHU U Jorapudmbl. braromaps u3ydeHHIO anreOpamyecKoro
MaTepuansa TPOUCXOAMT  JalbHEWIIEe  pa3BUTHUE  AITOPUTMUYECKOTO |
aOCTPaKTHOTO MBIIUICHUSI O0y4arommxcs, (GOPMHUPYIOTCS HAaBBIKM JIEAYKTHBHBIX
paccyxaeHudi, paboOTbl C  CUMBOJBHBIMU  (opMamu,  TpeAcCTaBICHUS
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3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. AnreoOpa
npearaet 3(PQEeKTUBHbIE HMHCTPYMEHTBHI JJI PEIICHUS TMPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
sI3bIKa HAYKH.

— CopepxarenbHo-MeToauueckass JuHUS «DyHKIMU U TrpaduKu» TECHO
MepervieTaeTcs ¢ APYTUMH JIMHUSIMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aa€T MOCIEA0BATENBHOCTD U3YUEHUS MaTepuana. M3ydeHue cTeneHHo,
MOKa3aTeNbHOM, JIOrapu(MUUECKON U TPUTOHOMETPUUECKUX (PYHKIUHI, X CBOHUCTB
U rpaduKOB, UCIOJIb30BaHUEe (PDYHKIMMA ISl pEIIeHHs 3a7ad U3 JIPYyrux y4eOHBIX
NPEIMETOB U PEATBbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKHUM aHaJM30M,
TaK M C PCIICHHEM ypaBHEHUUW M HEpaBEHCTB. lIpu 3TOM Oo0JsIbIIIOE BHUMAHHE
yaensercss GOpMUPOBAHUIO YMEHHMs BhIpakaTh (POopMysaMu 3aBUCHMOCTH MEXKIY
pa3IUYHBIMU BEJIMUMHAMH, MCCIIEIOBATh TOJydyeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cofepKaTeTbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
U HaBBIKOB, IIO3BOJIAIONINX BBIPAXKATh 3aBUCHUMOCTH MEXIY BEIWYHHAMH B
paznuuHON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHoW. Ero msydeHue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUU, UCTIOIb30BAHUIO aHATIOTHH.

— CopepxarenbHas nuHHus «Hauana maTteMarnueckoro aHainn3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TaK U MPUKIAJHBIX 3a7a4,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTD
rpa@uKy  CIOXHBIX (YHKUUNA, OMpeneNsiTh HMX HauOoJNbllIMe U HaWMEHbIINe
3HAYEHUs, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI Ted, HAXOAUTb CKOPOCTH H
yCKOpeHusi TmpoleccoB. JlaHHass coaepkarelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHHMSI MaTEMAaTUYECKUX MOJEIEH peallbHbIX CHUTYalUH,
NO3BOJISIET HAXOAWTh HAWJIY4IlIe€ pEIICHUE B NPUKIAJHBIX, B TOM YHUCJIE
COIMATIbHO-?KOHOMUYECKHX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTUUYECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPakTHOro, (POpMabHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIUICHUSA, (DOPMUPOBAHHIO YMEHHUH pAaCIO3HABATh MPOSBICHUS
3aKOHOB MATEMATHKW B HayKe, TEXHUKE W HcKyccTBe. OOydaroniuecs y3HaKT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOAE pa3BUTHUS MaTEMAaTUKU Kak
HAyKH, U 00 UX aBTOpax.

— CopepxarenbHO-MeTOUUYECKast TMHUS « MHOXECTBA U JIOTHMKa)» BKIIOYAET B
ce0si PJIEeMEHTbhl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOruku. TeopeTuko-
MHOKECTBEHHbBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KYpPC IIKOJIbHOW MaTEMaTUKHU
U TpeajaratoT Hanbojee YHUBEPCAIbHBIN S3bIK, OOBEIUHSIOIIUNA BCE pa3Jielibl
MaTreMaTUKu Hu €€ TMPWIOKEHUW, OHU CBS3BIBAIOT pPa3Hble MAaTEeMaTUYECKHE
JUCUUIUIMHBI U UX TPWIOKEHHUS B e€AuHOE lenoe. BaxkHO aaTh BO3MOXKHOCTH
oOyyJaroliemMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK  COBPEMEHHOM
MaTeMaTUKU U HCIOJb30BaTh €ro JUisi BBIPAXXEHUS CBOUX MbIcieil. [pyrum
BKHBIM MPU3HAKOM MATEeMAaTUKHU KaK HAyKH CJeAyeT MPU3HATh CBOMCTBEHHYIO €l
CTPOrOCTh OOOCHOBaHUW M CJIEIOBAHUE OMNpPEACIEHHBIM MpaBUiIaM MOCTPOCHUS
NOKA3aTelIbCTB.  3HAKOMCTBO €  3JEMEHTAMUM  MAaTEMaTHU4E€CKOW  JIOTUKHU
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CIIOCOOCTBYET PA3BUTHIO JIOTUYECKOI'O MBIIIJIEHUSI 00yYalOIUXCs, MO3BOJSET UM
CTPOUThH CBOM PACCYXKIEHUS HA OCHOBE JIOTMYECKUX MPaBUII, (POPMUPYET HABBIKU
KPUTUYECKOTO MBIIICHUS.

B yuebHOM Kkypce «Anrebpa M Hayajga MaTEMaTUYECKOIO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MaT€MAaTHUYECKOI'O0 MOJEIMPOBAHUSA, KOTOpbIE MPU3BAHBI
crocoOCcTBOBaTh (HOPMUPOBAHUIO HABBLIKOB IOCTPOCHUS MOJENEH pealbHbIX
CUTYyalluid, WUCCJIENOBAHMS O3THUX MOJIEJIEd C TMOMONIBIO amnmapara anreOpel H
MaTeMaTUYeCKOr0 aHajiu3a, WHTEPHpPETalMH TOJIYyYEHHBIX pe3ynbTaToB. Takue
3aJlaHus BIUIETEHBI B KaXKIbI U3 Pa3AesioB IPOrpaMMbl, MOCKOIbKY BECh MaTepual
y4e0OHOro Kypca IIHPOKO HMCHOJB3YeTCs IS pellleHus MPUKIAIHBIX 3aaad. [lpu
pElIEHUH  peajbHbIX  MPAKTHUECKUX  3a7ady  oOyyaroluecs  pa3BUBAIOT
HAO0JII0IaTETbHOCTh, YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIOJIb30BaTh ~ aHAJIOTMIO, 0000marTh W KOHKPETU3UPOBaTh  MpoOJIEMYy.
JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pENICHUs] NPHUKIAIHBIX 3a7a4
OpraHu3yeTcs B IPOLecce U3YUYEHUs BCeX TeM yueOHOro Kypca «Anredpa u Havasna
MaTEMaTUYECKOTO aHAIHU3ay.

OO61iee 4mMCIIO 4YacoB, PEKOMEHJOBAHHBIX MJIsi M3Y4YEHHsS Y4eOHOro Kypca
«AnrebOpa ¥ Havajga MaTeMaTHYECKOro aHammza» — 272 yaca: B 10 xmacce — 136
yacoB (4 yaca B Hezenmo), B 11 kiracce — 136 yacoB (4 yaca B HEJIEIIO).

Conep:xxanne o0yuenus B 10 kiacce.

1. Yucna v BBIUKCIEHUS.

Pannonansabie uncna. OOBIKHOBEHHBIE M JECATUYHBIC JIPOOHU, MPOIICHTHI,
OeckoHeuHbIe Tepuoanyeckue napobu. I[lpuMeneHue apoOe W MPOILEHTOB IS
peIIEHUS TTPUKIIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUW U PEAJIbHOM KU3HH.

JeucTtBuTenbHble 4ncna. PanwoHanbHbIE W UPPAUMOHAJBHBIE YHCIA.
Apudmernyeckue  omnepanudd ¢ JACHCTBUTEIBHBIMM  YHCIaMH. Moaynb
JNEUCTBUTEIILHOTO YHUCia U ero cBoiictBa. [IpuOnmkEHHbIE BBIYMCICHUS, TIPaBUia
OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BEIYMCICHUMN.

Crenenp ¢ wuenbiM moka3areneMm. bunom Herotona. Hcnonbs3oBaHue
noaxo el GopmMbl 3aucH NEUCTBUTEIBHBIX YHCEI JIJIS PEIICHUS TPAKTHIECKUX
3a7a4 ¥ MPEJCTABICHUS JAHHBIX.

ApudmeTnyecknii KOpeHb HATypadbHON CTETICHH U €T0 CBOMCTBA.

CreneHb C paluMOHAJIBHBIM TIOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTEJEM.

Jlorapudm uymcma. CpoiictBa norapupma. JleciTHUHBIE W HATypalbHbBIE
norapugMsbl.

CuHyC, KOCMHYC, TaHT€HC, KOTAaHT'€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCHHYC M aPKTaHT€HC YMCIOBOI'O apTyMEHTA.

2. YpaBHEHUS U HEPABCHCTBA.

ToxnecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHUSI W ypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
pELICHUE HEPAaBEHCTRA.
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OCHOBHBIE METO/IbI PEILIEHUS LIENBIX U IPOOHO-PALIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOM NEPEMEHHOW. JlelleHne MHOrowieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorouneHsl ¢  LelbIMU
koa¢ppunrenramu. Teopema Buera.

[IpeoGpa3zoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJEPIKALINUX CTETIEHH U KOPHHU.

HppanmonanbHbie YpaBHEHHSI. OcHOBHBIE METO/IBI peneHus
MPPALMOHAIBHBIX YPABHEHHI.

IlokazarenpHble ypaBHEHHS. OCHOBHBIE METOMBI PELIEHUS MMOKA3aTEJIbHBIX

YPaBHEHUM.
[IpeobpazoBanue BeIpaKESHHIA, COIEPIKALTUX JTOTapU(PMBI.
Jlorapupmudeckue ypaBHEHUSI. OcHoBHBIE METOJBI  peIICHUs
norapu(pMHUECKUX YpaBHEHHIA.
OcHOBHbIE TPUTOHOMETPUUECKHUE bopmyIIbL. [IpeobpazoBanue

TPUTOHOMETPUUYECKUX BhIpAXKCHUHN. PellieHre TpuroHoMeTprUIeCKUX ypaBHEHUM.

Pemienne cucrem JIMHEHHBIX ypaBHEHUW. MarTpuua CUCTEMbI JIMHEHMHBIX
ypaBHeHui. OnpeaenuTeNb MaTpUIlbl 2X2, €ro TeOMETPUYECKUM CMBICT U
CBOICTBA, BBIUMCIICHUE €r0 3HAYEHUs, TPUMEHEHHUE OIpPEACIUTENS IJIs PEIICHHUS
CHUCTEMBbl JIMHEWHBIX YpaBHECHHU. PerieHue NpUKIAIHBIX 3a7ad C IOMOIIBIO
CUCTEMBbl JMHEHHBIX ypaBHeHMHl. VccienoBaHue mOCTPOEHHOM MOJENH C
MOMOIIBI0 MATPHIL U OTIPEEIUTENEH.

[locTpoenue MareMaTHuecKHX MojieNiel peanbHOW CHUTYallud C MOMOIIbIO
ypaBHEHH W HepaBeHCTB. [IpuMeHeHHe ypaBHEHMI W HEPABEHCTB K PEHICHUIO
MaTEMaTUYECKUX 3a/lad M 3aJad U3 Pa3JIMYHbIX OOJacTell HayKu U peasbHOMU
KU3HU.

3. ®yHKIUYU U rpad UK.

OyHKIMsI, cnocoObl 3amanust ¢GyHKIMH. B3aumHO oOpaTHbIE (GYHKIHH.
Komnosunus ¢yakumii. I'padux ¢GyHKIuU. DiIeMeHTapHBIC MpeoOpa3oBaHUS
rpauKoB G yHKITUH.

OO6nactb ompeneneHuss © MHOXKECTBO 3HadueHW QyHKimu. Hymu QyHkiuu.
[TpomesxyTku 3HaKonmocTossHCTBA. UETHBIC 1 HeuéTHBIE QyHKIMU. [lepuoanueckue
¢ynkiuu. [IpomMexxyTku MOHOTOHHOCTH (yHKIHH. MakCUMyMbl U MHHHUMYMBI
¢ynkiuu. Haubomnpiee 1 HanMeHbIee 3HAaYeHHUsI PYHKITUU Ha TIPOMEKY TKE.

JluneitHas, KBaapaTU4Has W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
MCCJIeIOBAHNE U MTOCTPOCHUE UX IPaPUKOB.

CrenenHas pyHKIHSI C HAaTypaJIbHBIM U LIENbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W Tpaduk KOpHA N-OH CTEMeHW Kak (PYHKIUU OOpaTHOMN
CTEINEHU C HATYpaJbHbBIM [TOKA3aTEIEM.

[lokazarenbHast u norapudmuyeckas (yHKIHH, UX CBOMCTBa U TrpaduKH.
Ncnonw3oBanue rpadukoB (yHKIUHN 111 peIICHUS] YpaBHEHUH.

Tpuronomerpuyeckasi OKpPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(GyHKIMI 4MCIIOBOTO apTryMEHTA.

OYHKIHMOHAJIBHBIE 3aBUCUMOCTH B pEajibHBIX IMPOIECCaX U SIBICHUSX.
I'paduku peabHBIX 3aBUCUMOCTEH.
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4. Havana maTeMaTH4ECKOr0 aHAIM3A.

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IIOCJICAOBATEIbHOCTEH. MeTox
MaTeMaTU4ECKOU VHIYKLUH. MOHOTOHHBIE 51 OTpaHUYCHHbIE
[IOCJIEI0BATENILHOCTH. VICTOpUSA BO3HHUKHOBEHHsS MAaTeMaTHUYECKOI'O0 aHajiu3a Kak
aHaJIn3a OECKOHEUHO MaJIbIX.

Apudmernyeckas u reomeTpuueckas nmporpeccuu. beckoneuHo yObiBaromas
reoMmerpuueckas nporpeccus. CyMMa OECKOHEYHO YyObIBalOLIEH Ie€OMETpUYECKOM
IIPOIrpeCCUH. JINHENHBINA U SKCIIOHEHIUAIBHBINA pOoCT. Uuncno €. Popmyiia ClI0KHbBIX
npoueHToB. lcnosb30BaHWE IPOTPECCUMM  JUIsl  PELIEHUs pPeajbHbIX —3aJad
IIPUKJIAJHOTO XapakTepa.

HenpepoiBuble ¢GyHKIMM M HX cBoWcTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadukoB Qynkiui. CBoiicTBa (YHKIMN HENpephIBHBIX HAa OTpe3ke. Metoj
VUHTEpPBAJIOB JUIs PELICHUs HEPaBeHCTB. lIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKUIUN 111 penieHus 3a1ay.

[lepBas u BTOpas nmpousBoAHbIe PyHKIMU. OnpeneneHne, reOMeTpUIECKUi
U (GU3MYECKUN CMBICT TPOU3BOJHOW. YpaBHEHHE KacaTelabHOM K Tpaduky
byHKIIUN.

[IpousBoanble  aneMeHTapHbiX  (yHkiuil.  [lpousBogHass  CymMBlI,
IPOU3BEJCHUS, YACTHOTO U KOMIIO3ULIMU ()YHKLUH.

5. MHOX€eCTBa U JIOTHKA.

MHoxecTBO,  omepauuud  HaJx  MHOXKECTBAMU U HUX  CBOMCTBA.
Huarpammsel Oiinepa—Benna. [IpumeHeHne TeOpeTUKO-MHOKECTBEHHOTO arapara
JUIsL OIIMCAaHMs PEeajbHbIX IPOLIECCOB U SIBJIICHUM, IIPU PELICHUU 3a]a4 U3 APYTUx
y4eOHBIX TIPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOro OOBEKTa, CIEICTBUE,
JOKa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

Conep:xanne o0yuenus B 11 kiacce.

1. Yucna u BBIYMCIICHUS.

Harypanbubie u uenbie yncna. [IpumeneHre Npu3HAKOB JIETMMOCTH LIEJIBIX
guces, HanOonpiuil oOuuit aenurtens (mamee — HOJl) m HamMmenbiee oOree
kpatHoe (nanee - HOK), ocrarkoB no Mopayito, anroputMma EBkiuaa aist pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcupie uucma. Anredpawdeckass W TpUTOHOMETpUYECKas (OpPMBI
3aMUCH KOMIUIEKCHOTO YHcla. ApuUPMETHYECKHE OmNepanuyd ¢ KOMIUIEKCHBIMU
yuciamu. M3o0paxkeHue KOMIUIEKCHBIX YHCEJI Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YMCeN IS perieHus] GU3NIeCKUX U TEOMETPUICCKUX 3a/1a4.

2. YpaBHEHUS U HEPABCHCTBA.

Cucrema W COBOKYNHOCTb YpPAaBHEHUHW W HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTRA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHMH C  MOMOUIBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTU. PellieHue TpuroHoMeTpuyecKiux HEpaBeHCTB.
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OCHOBHBIE METOABI PELICHUS I[OKA3aTENbHBIX M JIOrapu(pMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUIEHUS CHUCTEM M COBOKYIHOCTEW palMOHAJIbHBIX,
MppaLMOHAIBHBIX, TOKA3aTEIbHbIX U JOrapU(PMUUYECKUX YPAaBHEHUI.

VYpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C ITApAMETPAMMU.

IIpumeHeHne  ypaBHEHUH, CHCTEM M HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3Ju4HbIX o0JlacTell HAYKH W peaabHOU
KU3HU, THTEPIPETALMS MTOJYUYEHHBIX PE3YJIbTATOB.

3. ®yHKIUHU U TpaduKy.

I'padux xommoszuiuu ¢yHxkuui. ['eomerpuueckue oOpasbl ypaBHEHUU U
HEPABEHCTB HA KOOPJAMHATHOMN TJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre Meroabl pelieHUs ypaBHEHUW M HepaBeHCTB. ['paduyeckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Hcnonb3oBanue rpa@ukoB (QyHKUUMNA 71 MCCIEIOBAaHUS MPOIIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PEIIEHUU 3ajad U3 JAPYTUX Yy4eOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

4. Havasia MaTeMaTUYECKOTO aHaIU3a.

[Ipumenenue npon3BOJHON K MCCIEAOBAHHUIO (PYHKIIUN HA MOHOTOHHOCTh U
skcTpeMyMmbl.  HaxoxzaeHue  HauOonblllero W~ HAWMMEHBIIETO  3HAYCHHM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne TPOU3BOJHOM ISl HAXOXKICHHS HAWIy4dlIEro pEleHUs B
OPUKIAOHBIX 3aJa4yax, I OIpENeNCHUs CKOPOCTH M YCKOPEHHUs Ipolecca,
3a1aHHOTO (HOPMYJION MJIH TPaPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHkiuii. [IpaBuna HaxoXKaeHUS TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
omnpenenéHHoro uurerpana mo gopmyne Herorona—Jleibuuna.

[IpumeHneHne wHTerpana Juisi HaXOXKICHHUS IUIOMIaNed IUIOCKUX (GUryp u
00BEMOB T€OMETPUIECKUX TETI.

[Tpumepsl pemennii nuddepeHanIbHBIX ypaBHeHHA. MareMaTudeckoe
MOJIETIMPOBaHUE pealbHBIX IPOLECCOB C MOMOUIbI0  Au(depeHInaIbHbIX
YPaBHEHHM.
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Ilnanupyembie npeaMeTHbIe pe3yJbTAThl 0CBOCHUS
(penepanbHOIl padoyeil mporpaMMbl y4eOHOI0 Kypca
«AJdare0pa ¥ HaYaJIa MATEMATHYECKOI0 AHATHU32»

HA yri1y0J1¢éHHOM ypOBHE, HA YPOBHE CpeJHero o01mero 00pa3oBaHusl.

K konmy oOyuenuss B 10 kimacce oOydaromuiicsi MOJTYYHUT CIEAYIOIINE
MpEeJIMETHbIE pe3yJabTaThl IO OTIAENbHBIM TeMaM (¢eaepalbHoi  paboueit
IpoTrpamMMBbl y4eOHOTo Kypca «Anredpa 1 Hadana MaTeMaTHUECKOTO aHaTu3a

1. Yucna v BEIYUCIICHUS:

CBOOOJIHO OIEpPUPOBATH TMOHATUSMH: PALMOHAILHOE YHCIIO, OeCKOHEUHas
nepuoanyueckas JpoOb, MPOLEHTH, HUPPAIUOHAIBLHOE YHCIIO, MHOXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEIBHOTO YUCIA;

NPUMEHATh JAPOOM W TPOILEHTHI Ui pElIeHUs] NPUKIAJAHBIX 3aJad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )KU3HU;

MPUMEHATH NMPUOIMKEHHBIC BBIUMCICHUS, TTPABUJIa OKPYTJICHUS, TPUKUIKY
U OLICHKY PE3yJbTaTa BEIYMCICHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: CTEMEHb C IIEJIBIM IOKa3aTeseM,
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aNUCH IEUCTBUTENBHBIX YUCEN JISl PEIICHHUS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHITHEM: apUPMETHUECKUN KOPEHb HATypabHON
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATLHBIM ITOKa3aTeJIeM;

CBOOOJTHO OIEpPUPOBATH MOHATHSAMHU: JOTapudM UuCIa, ACCATHYHBIE U
HaTypaibHbIEC TOTapUPMBI;

CBOOOJTHO OMEPHPOBATH MOHATHUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC
YUCIIOBOI'O apTyMEHTA,;

ONEPUPOBATHh MOHATUSIMU: APKCUHYC, APKKOCUHYC U apKTAaHI€HC YHMCIOBOTO
apryMeHTa.

2. YpaBHEHUS U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATHSIMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEACTBUS, PABHOCUIILHBIC HEPABEHCTBA,

OPUMEHATh Pa3UYHbIE METOJbl PEHICHUS PALUOHAIBHBIX H APOOHO-
pallMOHANBHBIX YPAaBHEHHM, MPUMEHSITh METOJ WHTEPBAJIOB ISl PEUICHUA
HEPABEHCTB;

CBOOOJHO OIMEPUPOBATH MOHITHSIMHU: MHOTOUYIEH OT OJHOW TEPEMEHHOM,
MHOTOYJIEH C UEeIbIMU KO3 PUIMEHTaMU, KOPHU MHOIOYJIEHA, MPUMEHSTh
J€JICHHE MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKoM, Teopemy besy u teopemy Buera
ISl pELLICHUS 3a]a4;

CBOOOJIHO ONEpPUPOBATh MNOHSATUSIMHU: CHUCTEMa JIMHEHHBIX YpaBHEHMUIA,
MATpHIA, ONPEACIUTENb MATpUll 2 X2 W €ro TIeOMETPUYECKHM CMBICI,
WCMOJIb30BATh CBOWMCTBA OMNpENEIUTENs 2 X 2 I BBIUHUCICHUS €r0 3HA4YCHUS,
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MPUMEHSTh ONPEASIUTENIN IS PENICHUS CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICTTUPOBAaTh PEAIbHbIE CUTYaIlMH C TOMOIIBI0 CHCTEMbI TUHEHHBIX YpaBHEHUH,
MCCIIEIOBaTh TIOCTPOCHHBIE MOJETH C TOMOIIBI0 MATPHIl W OIpeaeTuTeNei,
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBUI C KOpHSAMH [JIsi TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH MTPE0Opa30BaHuUs YUCIOBBIX BBHIPAKEHUH, COACPIKAIIUX CTETICHH
C palMoHaJIbHBIM TIOKA3aTeNIeM;

UCTIOJIH30BaTh CBOICTBa JorapudmoB TUTST npeoOpa3zoBaHUs
Jorapu(pMUYECKUX BBIPAKEHUN;

CBOOOIHO ONEpPUPOBATh TMOHATHUSMU: HpPpAIMOHANBHBIE, MMOKA3aTeIbHBIE U
Jorapu(MUYECKHUC YPABHEHUS, HAXOUTh UX PEIICHUS C IIOMOIIBIO PAaBHOCHIBHBIX
NIePEeX0I0B UM OCYIIECTBJISIS IPOBEPKY KOPHEH;

PUMCHSTH OCHOBHBIE TPUTOHOMETPUYCCKHE dopmyIBI IS
npeoOpa3oBaHUs TPUTOHOMETPUYECKHUX BBIPAKCHHIA,

CBOOOJIHO ONEpUPOBATh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
NPUMCHATh  HEOOXOAUMBIC  (GOPMYJIBI  JUISl  PEHICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYCCKUX YPABHCHHIA,

MOJIETUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDQ)KEHUS, YpPaBHEHHS, HEPABEHCTBA IO YCIOBHUIO 3aJadyH, HCCIEI0BAThH
NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arapara ajureopsl.

3. ®yuk1uu U rpaduKu:

CBOOOJTHO OTIEpUPOBAThH MOHATUAMHU: (DYHKIIHS, CIIOCOOBI 3a/1aHus G YHKIIUH,
B3aMMHO oOpaTHble (YHKIIUH, KOMIIO3UIUA (PYyHKIWHA, Tpaduk QyHKIHH,
BBITIOJTHSITH AJIEMEHTapHbIe TpeoOpazoBaHus rpadukoB QyHKITNH;

CBOOOJTHO OTEpPUPOBATh MOHATHUSMU: OOJACTh OMPENETCHUS U MHOXKECTBO
3HauYeHUN (QYHKIHH, HYJIH QYHKIIUU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OMEpUpPOBATH TOHATHSAMHU: UYETHbIE W HEYETHBIE (YHKIIUH,
nepuoandeckue HyHKIMH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MAKCUMYMBI H
MUHUMYMBI (QYHKIHH, HauOoJbIllee W HAUMEHBIIEe 3HAUYeHHEe QYHKIUUA Ha
MIPOMEXKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHSATUSAMHU: CTETICHHAsT (PYHKIUS ¢ HATYpaIbHBIM U
IeJIpIM TIOKa3aTesaeM, IpauK CTEMeHHOW (QYHKIIMU C HATYpPaIbHBIM M IEIBIM
nmokasaresieM, rpauk KOpHS N-OW CTeNmeHH Kak (YHKIUA OOpPaTHOW CTETEeHH C
HATypaJIbHBIM IMOKA3aTEIIEM;

OTepUpPOBATh TMOHATHSAMU: JIMHEWHAs, KBaJpaTHYHAs W JPOOHO-TUHEHHas
(GYHKITUH, BBITIOTHATH AJIEMEHTAPHOE UCCIIEIOBAHNE U TTIOCTPOCHUE X TPAPUKOB;

CBOOOJHO OMEPHPOBATH TMOHATHUSAMHU: TMOKA3aTeNbHAS W Jorapudmudeckas
GyHKIMM, UX CBOWCTBAa U TpadUKH, UCIOIB30BaTh UX rpadUKU ISl pelIeHUs
YpPaBHEHUM;

CBOOOJHO OMEpPUPOBATH TMOHATUSIMH: TPUTOHOMETPHYECKAS OKPYKHOCTH,
OTIpEJICIICHIE TPUTOHOMETPHUSCKUX (DYHKITUI 9UCITIOBOTO apTryMEHTa,
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UCIIOJIb30BaTh rpaduku (QYHKIUH [ UCCIENOBaHUA MPOLIECCOB U
3aBUCUMOCTEW NpPH PEIICHUH 3a]a4 U3 APYTHX YYeOHBIX MPEAMETOB U peabHOU
’KU3HU, BBIPAKATh (OPMYyJIaMU 3aBUCUMOCTH MEXK/y BEJIMUYNHAMU;

4. Hayana maTeMaTH4eCKOr0 aHaIn3a:

CBOOOJHO OMEPUPOBATH MOHATHAMU: apuPpMETHUYEecKas U reoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yObIBaloIlas reOMEeTpUYEeCcKas Mporpeccusi, JMHEHHbIN U
HKCIIOHEHIMATBHBIN POCT, POpMyIIa CIOKHBIX IPOLUEHTOB, UMETh MPECTABIECHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM JUIsl PEIICHHs] pealbHbIX 3a/lad MPUKIIATHOTO
XapakTepa;

CBOOOJHO ~ OMEPUPOBATH TMOHATHSMHU: I[OCJEIOBATEIBHOCTh, CIIOCOObI
3a/laHus MOCJIEIOBATEIBLHOCTEH, MOHOTOHHBIE u OTrpaHUYEHHBIC
NOCJIEIOBATEIbHOCTH, TOHUMATh OCHOBBI 3apOXK/I€HHUSI MAaTEeMAaTHYECKOro aHajn3a
KakK aHayin3a OECKOHEUHO MaJIbIX;

CBOOO/IHO OIEPHPOBATh TOHSATUSMHU: HENPEPBIBHbIC (YHKIMH, TOYKH
paspsiBa rpaduka QyHKIUU, aCUMITOTHI Tpaduka QyHKINH;

CBOOOJTHO OINEpUpOBaTh MOHATHEM: (DYHKIUS, HEMpEpbIBHAS Ha OTPE3KE,
NPUMEHSTh CBOMCTBA HENIPEPHIBHBIX (DYHKIIWH JTsl pEIICHUS 3a]1a4;

CBOOOJIHO OIEpUpPOBaTh NOHATHUSMHU: TI€pBas U BTOpas IPOU3BOJHBIE
dbyHKIIMM, KacaTeabHas K rpaduKy QyHKINY;

BBIYUCIIATH [IPOU3BOJIHBIE CYMMBI, IIPOM3BEICHUS, YACTHOIO U KOMIO3ULIMU
ABYX (YHKIIMH, 3HaTh IPOU3BOJHBIE AIEMEHTAPHBIX ()YHKIIMIA;

UCMOJIb30BaTh F€OMETPUYECKUNA U (U3NYECKUN CMBICH MPOU3BOJHOW IS
peleHus 3a1au.

5. MHOX€eCTBa U JIOTHKA!

CBOOOJIHO  ONEpUpOBaTh IMOHSATUSMHU: MHOMKECTBO, ONEpalud  Haj
MHOKECTBAMH;

UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH — ammapaT JUIsl  ONUCAaHMS
peaslbHBIX TPOLECCOB W SIBICHUM, NMPH PEUIeHUHM 3aJad U3 JAPYrux y4eOHBIX
IIPEIMETOB;

CBOOO/IHO OIEpHUPOBaTh MOHSATUSMU: OIpEAeNICeHUEe, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOWCTBO MAaTEMaTHUYECKOI0 00BbEKTa, I0KAa3aTeIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOydenms B 11 xmacce oOydYaromuics MOJTYYUT CICTYIOIIHE
MpPEeIMETHBIE PEe3yabTaThl 10 OTIACHbHBIM TeMaM (eaepalbHONH  paboueit
MporpaMmbl y4eOHOTO Kypca « Anrebpa u Havyajla MaTeMaTHIeCKOTO aHAIH3ay:

1. Yucna v BRIYUCTICHUS:

CBOOOJIHO ONEpPUPOBATh TMOHATUSIMU: HATypajdbHOE U IIEJ0€ YHUCIIO,
MHOJKECTBA HATYpaJbHBIX W LENBbIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JECITUMOCTH
uenbix uncen, HOJ[ m HOK natypanpHBIX yucen s pemieHus 3a/1a4d, IPpUMEHSTh
anroput™ EBKina;
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CBOOOJIHO OIEpUPOBATh TOHITHUEM OCTaTKa IO MOJYJIO, 3aIluChIBATh
HaTypaJbHbIC YHCIIA B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMEPUPOBATH MOHATUSMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUICKCHBIX YHCEJI, MPEJCTaBIATh KOMIUJIEKCHBIC YHMClia B alreOpandeckoil u
TPUTOHOMETPUUYECKON (popMe, BHITIOJIHITH aprupMEeTUUECKUE ONepalui ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOMN MJIOCKOCTH.

2. YpaBHEHUS U HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH MOHITUSMH: HpPpAlMOHAIbHBIC, MOKa3aTeIbHbIE U
norapumMuyeckre HEPaBEHCTBA, HAXOJUTh HUX PEIICHUS C  TOMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYIIECTBIIAITh OTOOp KOpPHEH TMpH PEHICHUH TPUTOHOMETPUYECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpUPOBATH TOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OpPUMEHATh HeoOXoaumble  (HOPMYNBl  JIJIE  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OTIEPUPOBATH MOHATUSMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CJIEJCTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPAIMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKUX YPABHEHHUIN U HEPABEHCTB;

pemarb paloOHaJbHBIE, MppaloHalIbHBbIE, NOKa3aTeJbHBIE,
norapuMUYecKue W  TPUTOHOMETPUYECKHE YpaBHEHUSI U  HEPABEHCTBA,
coJieprKallye MOJYJIM U MapaMeTphI;

IPUMEHSTH TpadruecKkre METOIbI AJIs pEelIeHs] ypaBHEHU U HEPABEHCTB, a
TaK)Ke 3a7]a4 C IapamMeTpamus;

MOJIETUPOBATh peajbHBIE CHUTyallMd Ha S3bIKE alureOpbl, COCTaBISATh
BBIDKCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBbl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENM C HCIOJIb30BAHUEM afmaparta anreopsl,
MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3YIIbTAT.

3. O®yHK1UY U TpaduKu:

CTpouTh TpadUKU KOMMO3UIUUA (YHKIHH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS M CBOWCTB KOMIIO3HITUU JABYX () YHKIIHIA,

CTpOUTh TeOMeTpUYecKre oOpa3bl ypaBHEHHWH W HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TMOHATUAMH: TpPahUKH TPUTOHOMETPUUECKUX
dynxImii;

OPUMEHATh (YHKIUU JIS MOJICIMPOBAHMS M MCCIEAOBAHUS PEaIbHbIX
IIPOLIECCOB.

4. Havayia MaTeMaTU4YECKOTO aHaIN3a:

WCIOJb30BaTh  MPOU3BOJHYIO ISl  UCCIAeAoBaHUA  (YyHKIMH  Ha
MOHOTOHHOCTB U 3KCTPEMYMBI;

HaxOJIUTh HAaMOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHUS (PYHKIIMKU HEMPEPHIBHOUM Ha
OTpE3KE;
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WCIIOJB30BaTh IPOU3BOAHYIO Ul HAaXOKJCHUS HAWIydllero PpEIICHHs B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-DKOHOMHYECKMX, 3ajadax, JuJIs
ONPENENCHUs] CKOPOCTH U YCKOpPEHMsl Ipouecca, 3aJaHHOro (Gopmysiaol wuiu
rpadukom;

CBOOOJHO ONEepUpOBaTh MOHATUSAMH: MEpPBOOOpa3Has, OINpeAesIEHHbIN
MHTErpaj, HaXOAWUTh MEPBOOOPA3HbIE JJIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetotona—Jleitonuna;

HAXOAUTh IUIOMIAIN IJIOCKUX (PUTYP U O0BEMBI TEJ C TOMOILBIO MHTETpaia;

UMETh NPEACTABIECHUE O MATEMaTHYECKOM MOJIEIMPOBAHUU Ha IPUMEPE
cocTaBlieHUs TudPpepeHInaTbHbIX YPaBHEHUH;

pelmaTe NpUKIaJHbIE 33a4d, B TOM YHCJIE COLUMAIBbHO-3KOHOMHYECKOIO U
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.

IMPOT'PAMMA YUEBHOI'O KYPCA
«I'eomeTpus»

I'eomeTpust sBIseTCS OAHMUM U3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
o01rero oopa3oBaHus, Tak Kak 00ecriednBaeT BO3MOXKHOCTb U3YUCHHUSI TUCIUILINH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH M MPEAMETOB T'yMaHUTAPHOTO IUKJIA.
Jlorndueckoe MbllIUIeHHE, (QopMuUpyeMoe TMpH HM3YYEHUH OO0y4YaroIUMHUCS
NOHSITUMHBIX OCHOB T'€OMETPUU, TMPU JIOKA3ATEIHCTBE TEOPEM U IOCTPOCHUH
[ENOYKH JIOTMUECKHX YTBEPXKICHUW TMPU PEIICHUH T'e€OMETPUYECKUX 3ajad,
yYMEHHE BBIJBUTaTh W OINPOBEPraTh T'MIOTE3bl HEMOCPEICTBEHHO HCHOIB3YIOTCS
IpU PElICHUU 3a/lad €CTECTBEHHO-HAYYHOTO ITMKJIA, B YAaCTHOCTH (DHU3UYECKUX
3a/ady.

Ilenb ocBoeHus mporpamMmbel ydeOHOro Kypca «l'eomerpusi» Ha
yrayoJIEHHOM YPOBHE — Pa3BUTHE WHIUBUIYAJBHBIX CIIOCOOHOCTEH 00yYarOIINXCS
Opu U3YYEeHUH TEOMETPUH, KaK COCTABIAIONIEH MpeAMETHOW  00JacTH
«Marematuka 1 HHGOpMATHUKa) depe3 obecreueHrne BO3MOKHOCTH MPUOOpETEeHUs
W HUCIONB30BaHUs Oosee TIyOOKHMX TEeOMETPHUECKHX 3HAHUW U JICUCTBU,
cnenuUIHBIX TEOMETPUH, U HEOOXOIUMBIX ISl YCIIEITHOTO MPO(ECCHOHAIBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHINEM MATEMATHKH.

[IpuopuTeTHBRIME 3aladyaMy Kypca T€OMETPUU Ha YriayOJEHHOM YpOBHE,
PACHIMPSIONIMMH W YCUIIMBAIOIIUMHU Kypc 6a30BOTO YPOBHSI, SIBIISIOTCS :

— pacHIMpeHue NMPEeICTaBICHUS O TEOMETPUHU KaK YaCTH MUPOBOU KYyJIbTYpPHI H
dbopMupoBaHUE OCO3HAHUS B3aMMOCBSI3U TEOMETPUH C OKPYKAIOIIUM MUPOM;

— (opmMupoBaHHEe TPEACTABICHHUS O TMPOCTPAHCTBEHHBIX (HUTypax Kak o
BOKHEHIIINX MAaTEMaTHYECKUX MOJICTISX, IMO3BOJSIONMIUX OINUCHIBATh W M3y4aTh
pa3HbIE SBIICHUS OKPYKAIOIIETO MUPA, 3HAHHUE TIOHATUWHOTO arapaTa Mo pa3aeiny
«CTepeoMeTpusi» y4eOHOTO Kypca TeOMETPHH;

— (opmupoBanme  yMeHHUS  BIAJETh  OCHOBHBIMH  TOHATHUSMH O
MPOCTPAHCTBEHHBIX (PUTYpaX W WX OCHOBHBIMH CBOWCTBAMH, 3HAHHE TEOPEM,
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dbopMyn M yMmMeHUE X NPUMEHSTh, YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOIUTh
HECTaHAapTHbIE CIIOCOOBI PEIICHMS 3a]1a4;

— (opMHUpOBaHUE YMEHHUS PACO3HABATH HA YEPTEKAX, MOJCISIX U B PEaTbHOM
MHpPE MHOTOTPAaHHUKHM M TeJla BpAallEHUs, KOHCTPYHPOBATH T'€OMETPUUYECKHUE
MOJENH;

— (QopMHUpOBaHNE TOHUMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOI'O MOCTPOCHUS
MaTeMaTH4eCKUX Teopui, (GopMHpOBaHHE MMOHUMAHUS POJU AKCUOMATHUKHU MpHU
MPOBEACHUU PACCYKICHUN,

— (opMHUpOBaHUE YMEHHUS BIAJETh METOJIAMHU JOKa3aTEJIbCTB U QJITOPUTMOB
pelieHus, yMEHUsT UX NPUMEHSATh, NMPOBOJUTH JOKa3aTeIbHbIE PACCYXKICHUS B
XOJI€ PEIICHUS CTEPEOMETPUUECKHX 3a/1a4 U 3a]1a4 C MPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHue TMPEACTABICHUS O HEOOXOJMMOCTH  JIOKA3aTelIbCTB  MPH
000CHOBaHMHM MAaTEMATHYECKUX YTBEPKIACHUNU U POIM aKCUOMATUKH B MIPOBEICHUN
JEYKTUBHBIX PACCYKICHH;

— pa3BUTHE U COBEPUICHCTBOBAHUE WHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEHM 00y4YaromMXcs, MO3HABATEIbHOM aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KPUTUYHOCTH MBIIIJICHUS, MHTEpECca K U3yUYEHUIO TEOMETPHH;

— ¢opmupoBanue (YHKIIMOHATLHON TPAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMEHHSI PACIO3HABaTh MPOSABICHHUS TE€OMETPUUYECKHX TMOHSATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTYAlMSX U MPU U3YYEHHH JPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJEJIMPOBAHUS PEAbHBIX CHUTyallud, HCCIEHOBAaHUSA IOCTPOCHHBIX MOJEINEH,
MHTEPIPETALUH [TOTYyUYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEPKATEIbHBIMHU JIMHUSIMHU yueOHOro Kypca «['eoMeTpusi» B
10-11 «xmaccax sBustoTcs: «lIpsiMble HM  IIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpannukn», «Tema Bpamenus», «BekTopel ¥  KOOpAWHATHl B
IPOCTPAHCTBEY, «JIBUIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B ®I'OC COO TpeboBaHHEe «yMETh ONEPUPOBATH
MOHATUSAMUY», PEICBAHTHBIX T€OMETPUU Ha yriayOJaEHHOM ypoBHE oOyueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEpKaTeIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHHMHA  paclpenensieTcss He  TOJNBKO  TI0
coJiep KaTeNbHBIM JIMHUSIM, HO | 110 rojaMm oOyudeHus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM OcBoeHuss PenepanbHOil padoueit
MporpaMMbl, pachpeAes€HHbIM MO rojamM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAILHBIM BOMPOCAM 00yUYarOIIHUecs
oOpamaiuch  HEOMHOKPATHO, YTO TIO3BOJIIET  OPraHW30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMHU MOHSITUSAMH U HABbIKAMU MOCJIEA0BATEIBHO U MOCTYHATENBHO, C
cOOJII0ICHUEM MPUHITUIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY F€OMETPUYECKHUX MPEICTABICHUN O0y4arOUIUXCs, paclIupsis U yriayosss
e€, 00pasyst NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK U3YyYEHHUIO TEOMETPUM HA YIITYOJIEHHOM YPOBHE MO3BOJISIET:
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co3nath ycnmoBus qis auddepeHnuanuu  oOy4eHUs, OCTPOCHUS
WHIUBUAYABHBIX 00pa3oBaTEeNbHBIX MporpamMm, oOeclneuuTh yriayOnaéHHoe
M3yYCHHE T€OMETPUHN KaK COCTaBIISIOMEH yaeOHoro nmpeaMera «MaTemMaThka;

MOJATOTOBUTHh OOYYAIOUIMXCA K TPOJODKCHUIO H3YUYCHHs] MATeMaTUKH C
yu€ToM BbIOOpa Oynymied mnpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

OOmiee 4YuCIO YacoB, PEKOMEHOBAHHBIX ISl M3YYCHHS y4eOHOTrO Kypca
«['eometpusi» Ha yriayonenHoM ypoBHe — 204 yaca: B 10 knacce — 102 gaca (3 gaca
B Heaenmo), B 11 kimacce — 102 gaca (3 gaca B Hezelnio).

Conep:xkanmne o0yuenus B 10 kiacce.

1. [IpsimMble U MIOCKOCTH B MMPOCTPAHCTBE.

OCHOBHBIE  TIOHATUSL  CTEpeOMETpuu. Touka, mOpsiMasi, TUIOCKOCTb,
npoctpaHcTBo. [loHATHE 00 aKCMOMAaTHYECKOM IIOCTPOCHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUH U CIIC/ICTBUS U3 HUX.

B3anmHOe pacnonokeHue NpsiMbIX B TPOCTPAHCTBE: NEpeceKarolmecs,
napajuiejbHble U CKpeuuBaromuecs mnpsimbie. [Ipu3Haku CKpenIMBarOmINXCs
npsiMbiX. [lapaniensHOCTh OPSIMBIX U TJIOCKOCTEHM B IPOCTPAHCTBE: MapasuiebHbIC
IpsIMBbIE B MPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX MPSAMBIX, TAPAUIETbHOCTD MPAMOM
u 1uiockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapauIeNbHOrO NpoeKTHpoBaHusa. M3o0pakeHue
buryp B mapajuienbHON MPOEKIUHU. YTIBI C COHANPABIECHHBIMH CTOPOHAMHU, YTOJ
MEXIy MpsMBIMU B mpocTpaHcTBe. [lapanienbHOCTh IUIOCKOCTEN: MapaljienbHbIe
IJIOCKOCTH, CBOMCTBA MapALICTbHBIX TIOCKOCTEM. [Ipocrenimme
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
IIOCTPOCHUE CEYCHUH.

[lepneHAUKYISPHOCTD NPSMOM U IUIOCKOCTH: NMEPIEHANKYJIIPHbIE PSMbBIE B
IPOCTPAHCTBE, IMpPSAMbIE MapajuIelIbHbIE W NEPHEHAUKYISPHbIE K IUIOCKOCTH,
MIPU3HAK TMEPHEHIUKYISIPHOCTA TNIPSAMOM M IUIOCKOCTH, TE€OpeMa O MNpsIMOU
MEPIIEHAUKYJIAPHON IJIOCKOCTH. OpToronanpHoE IIPOEKTUPOBAHHUE.
[leprieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTD.
[leprieHAUKYISIPHOCT  TUIOCKOCTEW: MPU3HAK  NEPIECHAUKYJISAPHOCTH  JIBYX
wiockocte. Teopema 0 TpEX NEPIEHAUKYJIIIpaXx.

Yrael B IPOCTPAHCTBE: YroJl MEXAY NPSAMOU U IJIIOCKOCTBHIO, ABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJI ABYTPAHHOTO yria. TpEXrpaHHbBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YTJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUMHYCOB W CHUHYCOB A
TPEXTPAHHOIO yIJIA.

2. MHOTOTpaHHUKH.

Buapel MHOrorpaHHukoB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsIMOYTOJIbHBIM — MapajuleNIeNUIIel W  €ro  CBOMCTBA.
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Kparyaiimme mnyTy Ha DOBEPXHOCTM MHOIOIpaHHMKA. Teopema OJunepa.
[IpoctpancTBennas Tteopema Iludaropa. Ilupammpma: n-yroiapHas mnHpamMuja,
npaBuwibHas W yceu€HHas nupamujbl. CBoilicTBa peédep M OOKOBBIX TI'paHe
MpaBWJIBbHONW nUpamuzbl. lIpaBuUiabpHBIE MHOTOTpaHHMKH: NpaBUJIbHAs NpU3Ma U
MpaBUJIbHAS NMpaMUJa, IpPaBWIbHAs TPEYTrOjbHAs NUpaMua W IPaBUJIbHBIN
TeTpa’ap, kyO. IlpeacrtaBieHne O NpPaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOEKadIP U UKOCAdIP.

Bbrunciienne 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAaroHalid, YIJIbl.
[Inomaasr OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IoNaJb OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MNPSAMON MPU3MBI.
[Inomaar OOKOBOM TMOBEPXHOCTH M MMOBEPXHOCTU MPABHIBHOM MHPAMMIBI,
TeOpeMa O IUIOLIAIU YCEUEHHON ITUPAMUIBI.

CummMmeTpuss B TIPOCTPAHCTBE. JEMEHTHl CHUMMETPUM  NPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B NPaBWIBHOM MHOTOIPAaHHUKE: CHUMMETpPHS
napajuieJieluIe1a, CUMMETPUsS NPaBUIIbHBIX IPU3M, CHUMMETPUSI MPABUIBHOU
nUpaMubl.

3. BexTophl 1 KOOpAMHATHI B IPOCTPAHCTBE.

[loHsATHSI: BEKTOpP B IMPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIMHA HEHYJIEBOTO
BEKTOpPa, BEKTOPBl KOJUIMHEAPHBIC, COHAIIPABICHHBIE W  IIPOTUBOIIOJIOKHO
HaIIpaBJICHHBIEC BEKTOPBL. PABEHCTBO BEKTOPOB. JIEHCTBUS ¢ BEKTOPAMHU: CIIOKEHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOKEHUSI BEKTOpa HA YHCIIO.
IlonsaTHe KOMILIaHApHBIE BEKTOPHL. lIpu3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pas3IoKEHUH BEKTOpa IO  TPEM
HEKOMIUIAHAPHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAMHATAMU BEKTOpa H
KOOpJMHATaMU TOYEK. YToJ Mexay Bekropamu. CKalsIpHOE NPOU3BEACHUE
BEKTOPOB.

Conep:xanne o0yuenns B 11 kiaacce.

1. Tena BparnieHus.

[lonsATHs: nOWIMHAPHUYECKAs TMOBEPXHOCTb, KOHHMYECKAas IIOBEPXHOCT,
chepuueckass TOBEPXHOCTb, oOOpasyioniue mnoBepxHocTeil. Tenma BpaleHus:
WINHIP, KOHYC, YCEYEHHBIM KOHYyC, cdepa, map. B3aumHoe pacmosokeHue
chepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHnue ten
BpallleHus] Ha TIOCKOCTH. Pa3BépTka nmnuHapa u konyca. Cummerpus chepsl
mapa.

O0bém. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPsIMOYTOJIBHOTO Mapajuiesienunena v cieactsus u3 He€. OObEM mpsMod U
HAKJIOHHOM MpPU3MBI, HMJIMHIpA, TUpaMHIbl U KoHyca. O0BEM I1apa U MIapoBOro
CErMeHTa.

KoMOuHanum Tten BpalleHHss 1 MHOrorpaHHukoB. llpusma, BhnucaHHas B
LWIMHAD, OINHCAaHHAs OKojJo uuiauHApa. Ilepeceyenne cdepbl u mapa c
mIockocThio. Kacanue mapa u cdepsl MIOCKOCThIO. IIoHATHE MHOTOTpaHHHUKA,
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OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalllCHMS.

[Tnomanb MOBEPXHOCTH IWIMHApPA, KOHYCA, TUIOMAAb chepbl U €€ JacTeil.
[lonobue B mnpoctpaHcTBe. OTHOUIEHHWE OO0BEMOB, IUIOHIAJEH IMOBEPXHOCTEN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoenue ceueHHidi MHOTOIPAaHHMKOB M TE€J BpAILLEHUSA: CEYCHUS
UWIMHApa (MapauiebHO U NEPHeHAMKYISIPHO OCH), CEYeHUs KOHyca
(mapajienbHOE OCHOBAHUIO M TPOXOJSIIEe Yepe3 BEpUIMHY), CEYeHHus Iuapa,
METOJIbl ~ MOCTPOEHUS  CEUEHUH: METOJ  CJIEJJOB, METOJ  BHYTPEHHEro
NPOEKTUPOBAHUSA, METO/I MIEPEHOCA CEKYILEH MIOCKOCTH.

2. BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTRBE.

Bektopel B mpoctpaHcTBe. Omnepanuu Haja BeKTopamHu. BektophHoe
YMHOKE€HHE BEeKTOpoB. CBONCTBa BEKTOPHOrO YMHOXeHHs. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 6Oasucy. KoopAMHATHO-BEKTOPHBIM METOJ MpU PEIICHUH TE€OMETPUUYECKUX
3a/1ad.

3. JIBuKeHus B IPOCTPAHCTBE.

JBuxenus: nmpocrpanctBa. OtoOpakeHus. J[BI>KeHHUsI U paBEHCTBO (uryp.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEeHOC,
LIEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAs CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnnepa.

Ilnanupyemblie mpeaAMeTHbIE Pe3yJIbTAThI OCBOCHUS
(penepasabHoii padoueil mporpaMMbl y4eOHOro Kypca
«I'eoMeTpusi» Ha yriry0JIéHHOM ypOBHe,

Ha YPOBHE CpeaHero o01ero oopa3oBaHus.

[IpeameTHble pe3ynbTaThl MO OTACIBHBIM TEMaM Y4YeOHOro Kypca
«I"eomeTpusi».
K xonmy 10 knacca 00yJaroniuiicss Hay4uTCs:
— CBOOOJIHO OIEPUPOBATh OCHOBHBIMH TMOHSTHSMHU CTEPEOMETPUU TPH
pelIeHny 3a1a4 U MPOBEJICHUN MaTEMAaTUUECKUX PaCCYKICHUI;
— MNPUMEHSTh aKCUOMBI CTEPEOMETPUM U CIEACTBUA M3 HUX MpPHU PEIICHUU
r€OMETPUYECKHUX 3a]1a4;
— KJIacCU(PUIMPOBATh B3aMMHOE PACIIONIOKEHUE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;
— cBOOOJHO  OMEpUPOBATH  TMOHATHUSIMU, CBS3aHHBIMU C  yIJlaMd B
MIPOCTPAHCTBE: MEXKTY MPSMBIMU B IPOCTPAHCTBE, MEXKAY MPSMON U IIOCKOCTHIO;
— cBOOOJIHO ONEPUPOBATH MOHITUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
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— CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYTOJIbHBIN Napaiiesenunen, Kyo);

— KJIacCU(QUIMPOBATh  MHOTOIPAHHUKHM,  BbIOMpas  OCHOBaHUS I
KJ1IaccuUKaIuu;

— CBOOOJHO  ONEpUpPOBaTh  MOHATUSMH,  CBSA3AHHBIMU C  CEUYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTHIO;

— BBINIOJIHATDH MapajliesibHOE, HEHTPATBLHOE U OPTOTOHAIILHOE MTPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOJIHATH U300paKeHUs PUTYp HA IJIOCKOCTH;

— CTPOUTH CEYEHUS MHOTOIPAHHUKOB PA3JIMYHBIMU METOJIAMH, BBINOJHATD
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y;

— BBIYUCIIATH IUIOUIAJAN TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUpaMU/a),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYT;

— CBOOOJIHO OIEPUPOBATH MOHSATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LEHTD,
OCbh U IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPHUH (PUTYPBI;

— CBOOOJIHO OIEpUpOBaTh TOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

— BBIIIOJIHATH JIEHCTBHSI HAaJl BEKTOPAMU;

— pemiath 3aJa4d  HA JIOKA3aTEJbCTBO MAaTEMAaTHUYECKUMX OTHOLICHHW W
HaXO0XJACHUE T€OMETPUYECKUX BEJIWYUH, IPUMEHAS W3BECTHBIE METOXBI IIPHU
pELICHNH MaTeMaTUYECKHUX 3a/1a4 IOBBIIIEHHOTO U BBICOKOT'O YPOBHS CIIOKHOCTH;

— NPUMEHATH NPOCTEHIIME MPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHUKallHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

— U3BJIEKaTh, MpeoOpa3oBbIBaTh U HUHTEPIPETUPOBATh HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTypaX, MPEACTABICHHYIO Ha yepTexkax U
PHUCYHKaXx;

— NPUMEHATH  IOJIYYCHHBIE 3HAaHUS HA  NPAKTUKE: CpaBHUBATh W
aHAJIM3UPOBATh PEAIBHBIE CUTYAllUH, IPUMEHSTh U3YUEHHBIE IOHIATHS B IIpoLiecce
MOMCKA PeIlIeHUs] MaTeMaTUYeCKu cPOpMYyITUPOBAHHON MPOOIIEMBI, MOJEIUPOBATD
peanbHbIE CUTyallud Ha SI3bIKE T'€OMETPHUH, UCCIENA0BATH IOCTPOCHHBIE MOJENIH C
HCIIOJIb30BaHUEM I'€OMETPUUECKUX MTOHATHI U TeopeM, annapaTa anreOpsl, pearh
IIPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJIECHUEM F'€OMETPUUECKUX BEJIIMUNH;

— MMETh MPEIACTaBIEHUS OO0 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUM Kak
COCTaBHOM 4YacTu (pyHJaMEHTa Pa3BUTHS TEXHOJIOTHIA.

[IpeamerHble pe3ynbTaThl MO OTACIBHBIM TeMaM Y4YeOHOro Kypca
«I'eomerpus». K konny 11 kiacca oOyyaroniuiicst Hay4uTCs:
— cBOOOJHO OIEpUPOBATH MOHATUSMHU, CBSI3aHHBIMH C UWJIUHJIPUYECKOM,
KOHMUYECKOH U c(hepruuecKoil MOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI MOTYYCHHUS;
— OIEepUPOBaATh MOHSITUSIMHU, CBSI3aHHBIMU C TEJIaMH BpallCHUs: WIMHAPOM,
KOHYCOM, c(hepoii u mapowm;
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— pacno3HaBaTh Teja BpauleHus (LWIMHIP, KOHYC, cepa U map) U 0ObACHITH
CIOCOOBI MOTYYEHUS TEJl BPaLEHUS;

— KJIaCCU(PUIMPOBATH B3aUMHOE PACIIONIOKEHUE C(Pephl U MITOCKOCTH;

— BBIUUCIATH BEJIMYMHBI AJIEMEHTOB MHOTOTPAHHUKOB M TeNl BpalleHUs,
00bEMBI U IUIOMIAJM TIOBEPXHOCTEM MHOTOIPAaHHUKOB M TEJl BpallleHUS,
TEOMETPUUECKUX TEJ C MPUMEHEHUEM (HOpMYIT;

— CBOOOJITHO ONEpPUPOBATH MOHSATHUSIMHU, CBA3aHHBIMU C KOMOWHAIMSIMU TeE
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOTOT'PaHHUK, BIUCAHHBINA B chepy U ONMUCAHHBIN
oKoJ10 cdepsl, chepa, BHUCaHHAS B MHOTOIPAHHUK WJIA TEJIO BPAIEHUS;

— BBIUUCIATH COOTHOIICHUS MEXIY IUIOMIAJSIMHU MMOBEPXHOCTEH U 00bEMaMu
IT0JTOOHBIX TEI;

— n300paxath u3ydaemble (UTYpHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEeKHU W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUJI CBEpXY, COOKY, CHHU3Y,
CTPOUTH CECUCHUS TEJI BPAIICHUS;

— W3BJIEKaTh, HWHTEPIPETUPOBATH M TNPeoOpa3oBBIBATH HHQPOPMAIUIO O
POCTPAHCTBEHHBIX F€OMETPUYECKUX (UTypaxX, MPEJACTABICHHYIO Ha 4YepTexax U
pHUCYHKaX;

— CBOOOJIHO OTIEpUPOBATh MOHATUEM BEKTOP B MPOCTPAHCTBE;

— BBINOJHATH ONEPALMK HaJl BEKTOPaMU;

— 3aJaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

— pelaTh TEOMETPUYECKUE 33/1aUl Ha BBIYUCIIEHUE YIJI0B MEXAY IPSMBIMUA U
IJIOCKOCTSIMH, BBIYUCJIEHUE PACCTOSIHUM OT TOYKH 1O IUIOCKOCTH, B LIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METOA IIPU PEIICHUY;

— CBOOOJHO OMepUpOBaTh TOHSATUSIMHU, CBSI3aHHBIMH C JBUXKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

— BBITIOJIHATh HW300PaKEHHUS MHOTOTPAHHUKOM U TeJ BpalleHUs Mpu
napajuieJIbHOM MEPEHOCE, [IEHTPAIBHOM CUMMETPUH, 3€PKAIbHOW CUMMETPUH, IPH
MOBOPOTE BOKPYT MPSIMOiA, MpeoOpazoBaHusl Mo 00us;

— CTPOUTH CEYEHUS MHOTOTPAHHUKOB W TeJl BpAICHUS: CEUEHUs LHWIUHJIpA
(mapayyieTbHO W MEPHEHIUKYJISIPHO OCH), CEYEHUs KOHyca (mapajuielibHOe
OCHOBAHUIO U IIPOXOJSIIEE Yepe3 BEPIUINHY), CEUCHUS 11apa;

— HCIIONIB30BaTh METOJBl IIOCTPOEHUS CEYEHMI: METOJ CIJEI0B, METOJ
BHYTPEHHETO IPOECKTUPOBAHUS, METO/]I IEPEHOCA CEKYILIEH IIOCKOCTH;

— JIOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPKICHUS;

— MPUMEHSATH TeOMETpUYeCKue (aKThl I PEHICHUS CTePEOMETPHUECKUX
3a/1a4, IPeANoJaraiinX HECKOIbKO IIaroB PEIICHUs, €CIU YCIOBUS MPUMEHEHUS
3a71aHbl B SIBHOW M HEABHOU (hopme;

— pemath 3aJayd Ha JI0Ka3aTeNbCTBO MATEMATHMYECKUX OTHOIICHUH U
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

— MNPUMEHSTH MPOTpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
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— MPUMEHATH MOJIyYEHHbIC 3HAHMS HA MPAKTUKE: CPAaBHUBATh, AHAIU3UPOBATH
U OLICHMBATh pPEAJbHbIE CUTYallUH, IPUMEHATh N3YUYCHHBIC IMOHSATHUS, TEOPEMBI,
CBOIICTBAa B IMpOIECCE IMOUCKA PEIICHHs MaTeMaTH4YeCKH C(HOpMyIHpPOBAHHOMN
npoOiemMbl, MOJEIUPOBaTh peajbHble CUTyallud Ha A3bIKE T'€OMETPHH,
MCCJEeI0BaTh TOCTPOCHHBIE MOJIENIU C UCIIOJIb30BAHUEM I€OMETPUUYECKUX MOHATHH
U TeopeM, ammapaTta ajareOpbl, pellarb MpakTUYECKUe 3aJadyd, CBSI3aHHBIE C
HAXO0XJECHUEM T€OMETPUUECKUX BEIUYNH;

— UMEThb MpEJCTaBlIeHUsT 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM YacTH (yHIAMEHTA Pa3BUTHS TEXHOJIOTHIA.

ITPOI'PAMMA YYEBHOI'O KYPCA
«BeposATHOCTDL M CTATHCTHKA)

YueOHbiii Kypc «BeposSTHOCT, W CTAaTHCTHKA» YIIyOJIEHHOTO YpPOBHS
SBJSIETCS TPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yrayoJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO 00Iero oopazoBaHus. YUeOHbBIH KypcC
npeaHa3HaueH 111 GOPMUPOBAHUSA Y OOYYAIONIUXCSl CTATUCTUUECKOW KYJIbTYPhl U
MOHUMAaHHUSI POJIM TEOPHUH BEPOSITHOCTEH KaK MaTeMaTHYECKOTO0 MHCTPYMEHTA JIsI
U3YUYEHUs CIIy4aWHBIX COOBITHH, BEJIMUYMH M TporeccoB. [lpu m3yueHum Kypca
oboramarorcss TPEACTaBICHUS OOyYaroImMXcs O METOAaX  HUCCIeIOBaHUS
U3MEHYMBOTO MHpA, pa3BUBACTCS IMOHMMAaHWE 3HAYMUMOCTA W  OOIIHOCTHU
MaTeMaTHYEeCKUX METOJI0OB TMO3HAHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO
€CTEeCTBEHHO-HAYYHOT'0O MHUPOBO33PEHHUS.

Conepxanue y4deOHOTO Kypca HampaBiIe€HO Ha 3aKpeIuicHHuE 3HaHWM,
MOJIYYEHHBIX TIPH M3YYCHUH Kypca Ha ypOBHE OCHOBHOT'O 00Iero oOpa3oBaHus, U
Ha pa3BUTHUE NPEJACTABICHUNA O CIIYYalHBIX BEJIIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha Ba)XHBIX NMPUMEPaxX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
Mupa. B pesynbrate y 00ydaromuxcs J0KHO chOPMHUPOBATHCS MPEACTABICHUE O
HanOosee ynoTpeOUTEIIBbHBIX M OOIIMX MaTeMaTHICCKUX MOJICIISIX, UCIIOIb3yEeMbIX
JUIL  ONHUCAHHUS  AHTPOIIOMETPUYECKUX M JAeMOTrpaUUeCKHX  BEIUYHH,
MOTPEIIHOCTE B pa3IMYHBIC poAa H3MEPEHUAX, JUINTEIBHOCTH O€30TKa3HOM
PabOTHI TEXHUUYECKUX YCTPONCTB, XapaKTEPUCTHK MAaCCOBBIX SIBJICHUIN U IIPOIICCCOB
B oOmiecTBe. Y4UeOHBIH Kypc sBIsgeTcs 0a30il i1 OCBOCHHS BEPOSTHOCTHO-
CTATUCTUYECKUX METOJIOB, HCOOXOIUMBIX CIICIIHAIMCTAM HE TOJIBKO MHKEHEPHBIX
CIICIIMATBLHOCTEM, HO TaKXe COINMHAIBHBIX M TICUXOJOTHYECKUX, ITOCKOJBKY
COBpPEMEHHBIEC OOIECTBEHHBIC HAYKU B 3HAYMUTEJIBHOM Mepe MCIOJIB3YIOT ammapar
aHanu3a OONBIIUX MaHHBIX. lleHTpanpHYI0 dYacTh y4eOHOro Kypca 3aHHMaeT
00CyXXJIeHHE 3aKOHa OONBIIUX YHCeT — (PyHAAMEHTAJILHOIO 3aKOHA MPHUPOJBI,
HMMEIOIIETO MaTEMAaTHYECKYIO (popMaIu3aIuio.

B cooTtBeTcTBUM C yKa3aHHBIMH IIEJSIMH B CTPYKType Y4eOHOro Kypca
«BeposATHOCTh M CTAaTUCTHKa» Ha YIIyOJEHHOM YpOBHE BBIJCICHBI OCHOBHBIC
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conepkaresbHble JTUHUM: «CiyyaiiHble COOBITHS M BEPOATHOCTU» U «CiyyaiiHbIe
BEJIMYMHBI U 3aKOH OOJIBIIUX YUCEI».

[ToMMMO OCHOBHBIX JMHUH B y4€OHBI KypC BKIJIIOUEHBI 3JEMEHTHl TEOPUU
rpaoB M TEOPUUM MHOMKECTB, HEOOXOAMMBIE ISl TOJTHOLEHHOTO OCBOCHHMS
Marepuaja JTaHHOTO y4eOHOTO Kypca M CMEXHBIX MaTeMaTHYECKUX YUYEOHBIX
KYPCOB.

Copnepxxanne auHuM «CiydailHble COOBITUS W BEPOSITHOCTH» CIIYXKHUT
OCHOBOHM Juisi (hOPMHUPOBAaHUS MPEICTABICHUNA O pacHpelesieHuH BEpOSTHOCTEH
MEX/1y 3HaUYEHUSMHU CITyYalHbIX BEJIMYMH. BakHyI0 4acTh B 3TOU copepKaTeIbHOM
JIMHUY 3aHUMAET U3yYeHUE T€OMETPUUYECKOTO U OMHOMHAIIBHOTO paclpeesieHul U
3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — TMOKa3aTeJIbHBIM U HOPMaJbHBIM
pacnpeieICHUsIMU.

Tembl, CBsi3aHHBIE C HENPEPHIBHBIMH CIyYalHBIMH BEJIMYMHAMU |
pacnpeneneHus MU, aKUEHTUPYIOT BHHUMAaHHE OOYyYalolUIuXcsi Ha OINHMCAHUM U
U3YUYEHUHU CIIyYalHBIX SIBJICHUN C MOMOIIbIO HEMPEPBIBHBIX (yHKIUH. OCHOBHOE
BHUMAaHUE y/IENAETCA M0Ka3aTeJIbHOMY U HOPMAJIbHOMY pacipe/ieICHUSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMUTEIbHOE M3YyUYEHHUE CBA3U
MEXIYy CIydailHbIMM BEJIMYMHAMU U OINHMCAHME JTOM CBSI3M C TIOMOIIBIO
K03 (dUIIMEeHTa KOppeIsalMd U €ro BBIOOPOYHOTO aHajora. OTH 3JIEMEHTHI
COJIEpKaHMsI pa3BUBAIOT TeEMY «/lnarpaMMbl paccenBaHuUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 00Iero o0Opa3oBaHHs, U BO MHOIOM ONHPAIOTCS Ha CBEICHUS U3
KypCOB anreOpbl U TEOMETPHUHU.

Emé oaun ormeMeHT coaep)kaHWs, KOTOpBI  Ipeajaraercs Ha
O03HAaKOMUTEIBHOM YPOBHE — IIOCJIEIOBATENBHOCTh CIYYallHBIX HE3aBUCHUMBbIX
COOBITH, HACTYNAIONINX B €UHUILY BpeMeHH. O3HAKOMIICHHE C paCIIpeIeIICHHEM
BEPOSATHOCTEH KOJUYECTBA TaKMX COOBITUH HOCHUT pPa3BUBAIONIUMK XapakTep H
ABIIAETCS AKTyalbHBIM JJIS OYIyIIUX aOUTYypUEHTOB, MOCTYMAIONIMX Ha y4eOHbIC
CHEIUANTbHOCTH, CBA3aHHBIE C OOIIECTBEHHHIMU HAayKaMH, TIICUXOJIOTHEH W
YIpaBJICHUEM.

OO6miee 4MCIIO YacoB, PEKOMEHJIOBAHHBIX NJIsi M3YYECHHS Y4eOHOTro Kypca
«BeposATHOCTB U cTaTHCTHKA» Ha yriyOJleHHOM ypoBHE — 68 dacoB: B 10 knacce —
34 yaca (1 gac B Hepento), B 11 kiacce — 34 vaca (1 yac B Hezeno)

Conep:xanne o0yuenns B 10 kiacce.

I'pad, cBsa3ueIil Tpad, myTtn B rpade: kbl u renu. CreneHs (BaJeHTHOCTD)
BepunHbL. ['padsl Ha miiockoctu. [epeBbs.

CnyyaiiHple  AKCHEPUMEHTHl  (ONBITBI) M CIy4YailHble  COOBITHUS.
DOneMeHTapHble cOOBITUS (MCcX0bl). BepoaTHOCTH CiiydyailHOro coObITUA. Ban3ocThb
YacTOTbl U BEPOATHOCTH cOObITUH. ClyyaliHble OMBITHI C PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Onepauuu HaJ COOBITUSIMU nepecevyeHue, 0o0BbeIMHEHNE,
MPOTUBOMOJIOKHBIE cOObITUA. Jluarpammel  Ditnepa. @Dopmyna  CIOXKECHUS
BEPOATHOCTEMN.
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YciioBHass BEPOSITHOCTb. YMHOXEHHUE BEPOATHOCTEH. JlepeBO Ciay4anHOIo
akcniepuMenTa. @opmyna nosHoOM BeposTtHOcTU. Popmyna baineca. HezaBucumslie
COOBITHUSI.

bunapHbiil ciny4aiiHblil ONBIT (MCIBITAHKE), yeieX U Heyaadya. HezaBucumbie
ucnbiTanus. Cepus HE3aBUCUMBIX UCIBITAHUM 10 TepBOro ycnexa. [lepectaHoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMa
HprotoHa.

Cepust HezaBUCHUMBIX ucHbITaHuil bepuymin. CrydailHblii  BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnyvaitnas  BenumuuHa. PacnpeneneHue  BeposiTHOcTeM.  J[marpamma
pacnpenenenud. Onepanuu HaJl Cly4yalHbIMU BeIMUMHAMH. buHapHas ciyyaitHas
BenuunHa. [lpumepsl pacnpeneneHuil, B TOM YHCJIE TIE€OMETPUYECKOE U
OMHOMUAJILHOE.

Conep:xanmne o0yuenus B 11 kiacce.

CoBMecTHOE pachpeiesieHue JBYX CIy4alWHbIX BeJIWuuH. HezaBucumbie
CIIy4ailHbI€ BEJIMYMHBI.

MaremMaTH4eCcKOe OXXHUJIAaHHWE CIy4allHOW BEIMYMHBI (pacmpeacsieHus).
[Ipumepbl TpUMEHEHHS MATEMAaTHYECKOTO OXXHUJaHUS (CTpaxoBaHHE, JIOTEpes).
MatemaTuyeckoe OXHJAaHHEe OMHAPHOW CiydalHOW BenWuyuHBL. MaTemaruueckoe
OXXMJAHUE CYMMBI CIy4alHBIX BEIMYMH. MareMarudeckoe  OXHJIaHUe
r€OMETPUYECKOT0 1 OMHOMHUATILHOTO paclpeeIeHH.

Juciepcuss ¥ CTaHAAPTHOE  OTKJIIOHEHUE  CIIyYalHOW  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OMHAPHOM CIydailHOW BeNIMYMHBI. MaTeMaTuueckoe
OXKUJAHUE TIPOU3BEICHUS M JUCIEPCUS CYMMBlI HE3aBUCUMBIX CIyYalHbBIX
BenuuuH.  Jlucmepcuss W CTaHAApTHOE  OTKJIOHEHHE  OWHOMHAIBHOTO
pacnpenenenusd. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE T€OMETPUUYECKOTO
pacnpeneneHus.

HepasenctBo YeoniméBa. Teopema UeOniméBa. Teopema bepuymu. 3akoH
Oonmpmmx  uuced.  BplOopouHbIi  MeTOA — uccienaoBaHWiA.  BeiOopouHbIe
xapakTepucTuk. OleHHBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JTaHHBIM.
[IpoBepka MpoOCTENIINX TUNIOTE3 C TOMOILIBIO U3YUYEHHBIX PACTIPEACICHUM.

HenpepeiBHble ciyyalinble BenuuuHbl. [lpumeppl. DyHKIUSA IUIOTHOCTH
BEPOATHOCTU paclpelesicHus. PaBHOMEpHOE paclpelelieHHe M €ro CBOWCTBA.
3amaun, NpUBOSIIKE K MOKA3aTEIbHOMY paclpeiesIeHHI0. 3aauu, TPUBOASIINE K
HOPMAJIBHOMY pacnpeaeeHuro. OyHKIMA IJIOTHOCTH BEPOATHOCTHU
MOKA3aTebHOTO pachpeneneHus, PyHKIHS MIIOTHOCTH BEPOSTHOCTH HOPMAIHHOTO
pacnpenenenua. OyHKIHS TIOTHOCTH U CBOWCTBA HOPMAJIBHOTO PaCPEAEIIEHNUS.

[locnenoBaTenbHOCT,  OJMHOYHBIX  HE3aBUCHUMBIX COOBITHH. 3ajauw,
MpUBOASIIIME K pactpenenenuto [lyaccona.

KoBapuamuss nByx ciywaiiHbix BenuuuH. Kosdduuuent nuHeiHOM
koppessiuu. CoBMeCTHbIE  HaONMIOAEHUS  JBYX BEJIMYMH. BbIOOpOUYHBIN
KO3 uieHT Koppeasiuuu. Paznuune Mexay JMHEWHOW CBSI3bI0 M MPUYUHHO-
CJIECTBEHHOM CBSA3bI0. JIMHENHAsI perpeccus, METOI HaMMEHBIIINX KBaJPATOB.
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Ilinanupyemble mpeAMeTHBIC Pe3y/JIbTAThI 0CBOCHUS
(penepanbHOIl padoyeil mporpaMMbl y4eOHOI0 Kypca
«BeposATHOCTDL M CTATHCTHKA» HA yIr1y0JéHHOM YyPOBHeE,

HAa YPOBHE CPeJAHero 001mero o0pa3oBaHusl.

[IpeaqmerHble pe3ynbTaThl MO OTACIBHBIM TeMaM Y4eOHOro Kypca
«BepositHOCTh U cTatucTrkay. K koHIty 10 Ki1acca oOydaronuics HayuYnuTCs:

— CcBOOOJIHO OINEpUPOBATh MOHATHAMU: Tpad, MIOCKUN Tpad, CBA3HBIN rpad,
nyTe B rpade, 1enb, LUK, JEPEBO, CTENEHb BEPIIUHBI, AEPEBO CIy4alHOTO
AKCIIEPUMEHTA;

— CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: CIyYaWHBIA HKCHEPUMEHT (OTBIT),
ClIy4yaliHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (dJIEMEHTAPHBIA MCXO/T)
CIIy4alHOTO  ONbITa, HAaXOAUTh BEPOSITHOCTH COOBITUA B  OMBITaX C
PaBHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

— HaXOAUTh U (OPMYIHPOBATH COOBITHS: TIEpeceUeHUE, 00BEIUHECHNUE TaHHBIX
COOBITHI, COOBITHE, TPOTHUBOIIOJIOKHOE JAaHHOMY, HCIOJIB30BaTh JHArPaMMbl
Diinepa, KOOPAWHATHYIO MPSIMYIO JUJISl pellieHusl 3aj]iay, MoJIb30BaThCs (HOpMYIIoi
CJIOEHUSI BEPOSITHOCTEN ISl BEPOSTHOCTEN ABYX U TPEX CIyYalHBIX COOBITHH;

— ONEpUpOBaTh  MOHATHUSMHU:  YCJIOBHAs  BEpPOSTHOCTb,  YMHOXEHUE
BEPOATHOCTEH, HE3aBUCUMbBIE COOBITHS, IEPEBO CIIYyYalHOTO SKCIEPUMEHTA,
HaXOAUTh BEPOSTHOCTH COOBITUH C TOMOIIBIO TMpaBHJIa yYMHOXEHUs, JepeBa
CIIy4ailHOTO OTbITA, HKCIIOJNB30BaTh (POPMYIy IOJHOW BEPOSTHOCTH, (OPMYITY
baiieca npu pemeHnn 3aaa4, onpeensaTh HE3aBUCUMOCTh COOBITHI 110 popMyJie
10 OpraHU3aliy CIy4alHOr0 KCIIEPUMEHTA;

— NPUMEHATh U3YYCHHBbIE KOMOMHATOpHBIE (QOPMYIbI ISl TMEPEYUCIICHUS
AJIEMEHTOB MHOXECTB, JJIEMEHTApHBIX COOBITUN CIIyYaHOTO OIBITA, PEIICHUS
3a7a4 110 TEOPUU BEPOATHOCTEN;

— CBOOOJIHO ONEpPUPOBATH TMOHSATUSAMH: OWHAPHBIA  CIyYaWHBIA  OMBIT
(ucnpiTaHuE), ycrnex W HeyJaya, HE3aBUCHMbBIE WCHIBITAHUSA, CEpUs HCIBITAHUMH,
HAXOJUTh BEPOSITHOCTU COOBITUW: B CEpUM HCIBITAHWUN 1O TMEPBOTO ycrexa, B
cepuu ucnbiTaHuil bepHyM, B OmbITe, CBI3aHHOM CO CIIy4allHBIM BBIOOPOM U3
KOHEYHOM COBOKYIIHOCTH;

— CBOOOJIHO OTIEpUPOBATH MOHSATUSMH: CIydailHas BETUYMHA, PACTIPEICICHIE
BEPOSITHOCTEW, JuarpamMma paclpeiesieHusi, OuHapHas clydailHas BeJIUYMHA,
reoMeTpUUeCcKOe, OMHOMHUATBHOE paclpeiesiCHHE.

[IpeamerHble pe3ynbTaThl MO OTACIBHBIM TeMaM Y4eOHOro Kypca
«BepositTHocTh U cTatucTkay. K koHiy 11 kiacca oOydaronuiics HayuuTes:

— ONEepUPOBATHh MOHATHUSIMHU: COBMECTHOE PACIpPEICIICHUE IBYX CIIyYalHBIX

BEJIMYMH, UCIOJIb30BaTh TA0IMUILy COBMECTHOTO paclpeeseHUs ABYX CIydalHbIX
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BEJIMYMH JUI BBIACICHHUS PACHPENCICHUSA KaXXIOW BEJIWYUHBI, OIpEIEIICHUA
HE3aBUCUMOCTH CIy4YalHbIX BEJIUYUH;

— CBOOOJIHO ONEPUPOBATH NOHATHEM MAaTEMATHYECKOIO OXKHMJIaHUS CIIy4YailHOM
BEJMYMHBI (pacnpeeneHus), MPUMEHITh CBOMCTBA MAaTEMAaTUUYECKOTO OXKHJIaHUS
IpU PEHICHUH 3a7a4, BBIUUCISATH MAaTEMAaTUYECKOE OXHUIaHUE OMHOMHUAIBHOTO W
FEOMETPUYECKOTO PACIIPENEICHUN;

— CBOOOJIHO ONEPUPOBATH MOHATUSIMHU: JUCIEPCHUs, CTAHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIYYalHOW BEIUYMHBI
(pacripesiesieHrs) IpU pEUICHUM 3a]a4, BBIYUCIATH JMCIEPCUI0 U CTaHJAPTHOE
OTKJIOHEHHE F€OMETPUUYECKOr0 U OMHOMMAJIBHOIO paclpeaeIeHul;

— BBIYHUCIIATH BEIOOPOYHBIE XapaKTEPUCTUKU IO JAHHOU BHIOOPKE U OLIEHUBATD
XapaKTepUCTUKH TEHEpaIbHOM COBOKYNMHOCTH JAHHBIX IO BBIOOPOYHBIM
xapakTtepuctukaMm. OLIEHHBAaTh BEPOSTHOCTH COOBITUN M MPOBEPATH MpOCTeiline
CTaTUCTUYECKHUE TUIIOTE3bI, ITOJIB3YsICh U3YUYEHHBIMHU PACIIPEICICHUSIMMU.
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TEMATHYECKOE IINTAHUPOBAHHUE KYPCA
«AJdre0pa u HaYaJIa MATEMATHYECKOI0 AHAJIN3A)

10 KIIACC
KoanuyecTBOYacoB
Ne HanmeHoBaHMepa3aeoB U DJIeKTpOHHbIe (LN(POBbHIE)
KonTtpoJbHbie IIpakTHYeckue
n/m | TeMIPOrpaMMblI Bcero o0pa3oBaTebHbIEPECYPCHI
padoThI padoTsbI
MHO0XeCTBO JeUCTBUTEIBHBIX YHCEN.
M .P
1 HOTOHICHEL. FaltHOHATIbHbIC 24 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUS U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPABHEHUN
2 Dyuiunn 1 rpaguicn. Crenenias 12 1 https://resh.edu.ru/subject/51/10/
(hyHKIIHS C [EJTBIM TToKa3aTesieM
3 APHPMCTHHCCKHIH KOPCHE N-Oif CTENCHH. 15 1 https://resh.edu.ru/subject/51/10/
HppanmonanbHbpIeypaBHEHUS
4 HoxasarexbHaspyHKiLs. 10 1 https://resh.edu.ru/subject/51/10/
[TokazaTenbHBICYpaBHEHUS
5 Jlorapudmurieckaspynruu. 18 1 https://resh.edu.ru/subject/51/10/
JlorapudmuueckueypaBHEeHUS
6 T pHrOHOMETpHHECKICBbIpAKEHILA I 22 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUS
[TocnenoBaTenpHOCTH U IPOTPECCUU 10 1 https://resh.edu.ru/subject/51/10/
HenpepsiBubledynkiuu. [IponsBoanas 20 1 https://resh.edu.ru/subject/51/10/
9 Hosroperite, 0606111er1 © 5 2 https://resh.edu.ru/subject/51/10/
CHUCTeMaTHU3aIMsI3HAHU I
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOI'PAMME
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KVIACC

Ne HanmeHoBaHMepa3aeoB U KonmnuecTBo4yacos DJIeKTpOHHbIe (I (PPOBbHIE)
n/n TEMIIPOrpaMMbI Bcero Konrpoasubiepadorsl | IIpakruuecknepaGornl | 00pasoBaTebHbIEPECYPChI
1 Mecaesoarite byniiuii ¢ 22 1 hitps://resh.edu.ru/subject/51/11/

IIOMOIIIBIO ITPOU3BOAHOUN
2 [TepBooOpa3zHas u UHTETpaT 12 1 https://resh.edu.ru/subject/51/11/
I'paduku TpUroHOMETPUUECKHUX
3 ¢dbyakuumii. TpuroHOMeTpUYECKHe 14 1 https://resh.edu.ru/subject/51/11/
HEPaBCHCTBA
Hppanmonansusle,
4 MOKa3aTeIbHbIC U 24 1 https://resh.edu.ru/subject/51/11/
Jorapu(pmMuUecKre HepaBeHCTBa
KomnnekcHpieuncia 10 1 https://resh.edu.ru/subject/51/11/
HarypanbsHbie u niensieuncia 10 1 https://resh.edu.ru/subject/51/11/
Cucrembl palMoHaIbHbIX,
7 VPPATHORAIBHRIE 12 1 https://resh.edu.ru/subject/51/11/
MOKa3aTeIbHbIX U
Jorapu(pMUUECKUX ypaBHEHHIA
8 3anauyu ¢ mapameTpamu 16 1 https://resh.edu.ru/subject/51/11/
9 Hosropere, o6o6mer1 © 16 2 https://resh.edu.ru/subject/51/11/
cUCTeMaTHU3alsI3HaHu i
OBIIEE KOJIMYECTBO YACOB I1O 136 10 0
I[TPOTPAMME
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https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KoanvecTBouacon
Temaypoka
n/n Bcero KonTpoububiepadorsl | [IpakTnuecknepadoTsl
1 MHO0xecTBO, orepaiuy HajJ MHOKECTBAaMU U HX 1
CBOIiCTBa
2 Huarpammeiditnepa-Benna 1
3 [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO armapara 1
JUTS peIIeHUs 3a/1a4
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MepUOANIECKUE APOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MePUOANYECKHIE TPOOH
5 [IpumeHnenue npoOeii U MPOLIEHTOB IS PEIICHUS 1
MPUKIIATHBIX 33]1a4
7 [Ipumenenue npoOeli ¥ MPOLIEHTOB IS PELICHUS 1
MPUKIIATHBIX 33]1a4
8 JlelicTBuTenbHBIC Yynciia. PanimoHanbHbIe 1 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu ¢ 1eHCTBUTEIbHBIMU 1
YUCIIaMHU
10 Monynb AeMCTBUTENBHOTO YHCIIA U €0 CBOMCTBA 1
1 [TpubnmkEHHBIE BBIYUCIICHUS, TIPABUIIA OKPYTJICHUS, 1

IMpUKKUIKA U OLICHKA pE3yJIbTaTa BBIYHCICHUN
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OCHOBHBIE METO/IbI PEIIEHUS LIEIbIX U IPOOHO-

12 palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U APOOHO-
palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-
paloHaIbHBIX YPaBHEHUN U HEPABEHCTB
MHorouneHsl 0T OJHON epeMeHHou. Jlenenne

15 MHOTO4JIEHA HA MHOTOYJIEH C OCTaTKOM. TeopeMa
besy

16 MHuorouseHsl ¢ 1easiMa ko3 duiinentamu. Teopema
Buera

17 Pemrenne cucrem IMHENHBIX ypaBHEHUN

18 Pemenne cucrem TMHEHHBIX YpaBHEHUM
Marpuiia cucTeMbl JIMHEWUHBIX YPABHEHHIA.

19 OnpenenuTens MaTPUITLI 2X2, €ro TEOMETPUICCKUIT
CMBICJI U CBOMCTBA; BEIYMCIIEHUE €r0 3HAUECHUS

20 Onpenenurenb MaTPULBI 2X2, €r0 Te€OMETPUUYECKUI
CMBICJI U CBOMCTBA; BEIYMCIIEHUE €I0 3HAUECHUS

21 [IpumeneHue onpenenuTens i pereHus: CUCTEMbI
JIMHEWHBIX YpaBHEHUN

99 Perienune npukinagHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

23 Pemenue npuknaaHbIxX 3a1a4 ¢ TOMOLIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

24 KonTtponpHas pabota: "PanmoHanbHbele ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI IMHEHHBIX YPAaBHEHUN"

o5 OyHKIWMA, criocoObl 3aganus GpyHkuuu. Bzanmuo

oOparuble pyHKiuu. Komnosunus ¢pyHkiuit
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I'paduk Qynkimu. dnemMeHTapHBIC TPEOOPa3OBAHUS

26 .
rpaduKoB QYHKITHIA
OO6uacTb onpeesieHnsi © MHOYKECTBO 3HAUCHUN

27 ¢bynkuuu. Hymu ¢pynkinun. [IpomexyTkn 3HaK
MIOCTOSIHCTBA

28 UYérnble u Heu€THbIE pyHKUUU. [lepuoanueckue
¢yskuu. [IpoMexxyTKUMOHOTOHHOCTU(YHKIINN

29 MaxkcuMyMmbl 1 MUHUMYMBI QyHKIMK. Hanbomnbiiee
Y HauMeHblllee 3HaueHHe PyHKIIUU Ha POMEKYTKE

30 Jluneiinas, kBaJpaTuyHas U JpOOHO-TMHEHHAS
byHKIIIN

31 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE
rpauKOB ATUX QYHKITUI

39 DeMeHTapHOEe UCCIIeI0OBaHUE U TOCTPOCHHE
rpaduKOB ATUX PYHKITUI

33 CreneHb ¢ LEeIbIM ITokasareneM. buaom Herotona

34 CreneHb ¢ LEeIbIM IToka3areneM. buaom HeroTona

35 CrenenHas GyHKIMS C HATypaJIbHBIM U LIEJBIM
nokaszarenem. E€cBoiicTBa u rpaduk

36 Kountponsnas pabora: "Crenennas pynkius. E€
cBolicTBa ¥ rpaduk"

37 Apudmernueckuil KOpeHb HATYPAIbHOW CTENICHH U
€ro CBOMCTBA

38 Apudmernueckuil KOpeHb HATYPAIbHOW CTENIEHH U
€ro CBOMCTBA

39 [IpeoOpa3oBaHms YUCIOBBIX BBIPAKECHHH,
COJZIepKalluX CTENEHU U KOPHU

40 [IpeoOpazoBaHus YUCIOBBIX BHIPAKCHHI,
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COZACpKaIUX CTCIICHU U KOPHU

[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHM,

4 COJIepKaluX CTENEHU U KOPHU

42 Wppanmonanshblie ypaBHeHUs. OCHOBHbBIE METOIbI
peleHus HPPAMOHAIBHBIX YpaBHEHHH

43 Wppanmonanshbie ypaBHeHNs. OCHOBHBIE METO/IbI
peleHus HPPAMOHAIBHBIX YpaBHEHHUH

44 WppanmonansHelie ypaBHeHUs. OCHOBHbBIE METOIbI
peleHus] HpPAIMOHAIBHBIX YpaBHEHHH

45 PaBHOCHIIbHBIE TIEpEXO/Ibl B PELLICHUU
MppaIMOHAILHBIX YPaBHECHHN

46 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
UppalOHAIbHBIX YPaBHEHHUH

47 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUU
UppalMOHAIBHBIX YPaBHEHUH

48 PaBHOCHIIBHBIE TTEPEXO/IbI B PELICHUU
UppalMOHAIbHBIX YPaBHEHUN
CaoiicTBa u rpaduK KOpHS N-0¥ CTEIICHU KaK

49 (GyHKIMHM 00paTHO CTENEHHU C HaTypalbHbIM
noka3zaTesieM
CoiicTBa u rpaduK KOpHS N-Oi CTETIEHH KaK

50 (GyHKIMHM 00paTHO CTENEeHHU C HaTypallbHbIM
II0Ka3aTeIeM

51 KonTtponeHas padota: "CBolicTBa U rpaguk KOpHs N-
oif ctenenu. MppanuonansHbleypaBHeHN"

59 Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

53 Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
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CBOICTBa

CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTENEM U €€

54 . 1
CBOCTBa

55 [oxa3zatenbHast pyHKIMSA, €€ CBOICTBA U rpaduk 1

56 Hcnons3oBanue rpaduka QyHKIUA 1151 pEHICHUS 1
YpaBHEHUU

57 Wcnonb3oBanue rpaduka QyHKIUU A pelIeHUs 1
YpaBHEHUU

58 [TokazarensHble ypaBHEeHUSI. OCHOBHBIC METOIBI 1
pEIICHUS TOKa3aTeIbHBIX YPaBHCHUN

59 [TokazarensHbie ypaBHEeHUSI. OCHOBHBIC METOIbI 1
pEIICHUS TOKa3aTeIbHBIX YPaBHCHUN

60 [TokazarenbHble ypaBHeHUA. OCHOBHBIE METOIbI 1
pelIeHUs MOKa3aTeIbHbIX YpaBHEHUN

61 Kontponbras padota: "[lokazarensHas GyHKIHS. 1
[TokazarenbHble ypaBHEeHUA"

62 Jlorapudmuucna. CoiicTBanorapudma 1

63 Jlorapudmuucna. CoiicTBasorapudma 1

64 Jlorapudmuucna. CoiicTBajorapudma 1

65 JlecsiTuuHbIe U HATYPATBHBIETOTAPUDMBI 1

66 JlecsiTuuHbIe U HATYPATbHBIETOTAPU(PMBI 1

67 [IpeoOpazoBaHHEBBIPAKEHUH, 1
COJIepIKaLUXIIOTapUPMBI

68 [IpeoOpazoBaHHEBBIPAKEHUH, 1
COJIepIKaLUXIIOTapUPMBI

69 [IpeoOpazoBaHHEBBIPAKEHUH, 1

CoJIepKAIUXIOrapHUPMBbI
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70

Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U TpaduK

71 Jlorapudmmueckas QyHKIHs, €€ CBOHCTBA U TpaduK

7 Hcnons3oBanue rpaduka QyHKIUA 111 pEHICHUS
YpaBHEHUH

73 Hcnons3oBanue rpaduka QyHKIUA 1151 pEHICHUS
YpaBHEHUU

74 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METO/IbI
pelieHus JorapupMUIecKux ypaBHEHUN

75 Jlorapudmudeckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMUIecKux ypaBHeHUN

76 Jlorapudmudaeckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMUIecKux ypaBHeHUN

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHM

79 KontponbHas padota: "Jlorapudmudeckas hyHKIIHs.
Jlorapudmuueckue ypaBHeHUS"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YUCIIOBOTO
aprymeHra

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YUCIIOBOTO
aprymeHra

82 ApKCUHYC, apKKOCHHYC M ApKTaHI'€HC YUCIIOBOTO
aprymeHra

83 ApKCUHYC, apKKOCHHYC M ApKTaHI'€HC YUCIIOBOTO
aprymMeHra

84 Tpuronomerprueckas OKpyKHOCTb, OIIPEJIEIICHNE

TPUTOHOMETPUUYECKUX (PYHKIUI YHUCIOBOTO
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aprymeHTa

Tpuronomerpuyeckas OKpyKHOCTb, OIIPEJIEIICHNE

85 TPUTOHOMETPHUYECKUX (PYHKIUI YUCIOBOTO 1
aprymMeHra
86 OCHOBHBICTPHTOHOMETPUYECKUEHOPMYJTBI 1
87 OCHOBHBIETPUTOHOMETPUUECKHEPOPMYITHI 1
88 OCHOBHBICTPHUTOHOMETPUUYECKUEHOPMYJTBI 1
89 OCHOBHBICTPHUTOHOMETPUYECKUEHOPMYJTBI 1
90 [IpeoOpa3oBaHHETPUTOHOMETPHUCCKUXBBIPAKCHHIA 1
91 [TpeobpazoBaHUETPUTOHOMETPUUECKUXBBIPAKCHHU I 1
92 [IpeoOpa3oBaHHETPUTOHOMETPHUCCKUXBBIPAKCHHIA 1
93 [IpeoOpazoBaHUETPUTOHOMETPUUECKUXBBIPAKCHHU I 1
94 PemenneTpuroHoMeTpuYECKUXypaBHCHHUMA 1
95 PemenneTpuroHoMeTpUYECKUXypaBHCHUMA 1
96 PemennerpuroHoMeTpuYECKUXypaBHEHUIA 1
97 PemenneTpuroHoMeTpuYECKUXypaBHEHHUMA 1
98 PemenneTpuroHoMeTpuYECKUXypaBHCHUMA 1
99 PemenneTpuronHoMeTpu4eCKUXypaBHEHU N 1
100 PemenneTpuronHoMeTpuYeCKIUXypaBHEHU N 1
101 KontponbHas padota: "TpuroHoMmerpudeckue 1
BBIPQKCHUS U TPUTOHOMETPHUECKUE YpaBHEHHS"
ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHUS
102 HocleaoBaTeILHOCTEN. MeTo 1 MaTeMaTHUYECKOM 1
WHIYKIHH
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE
103 nocinenoBareabHOCTH. McTopus aHamu3a 6eCKOHEUHO 1

MaJIbIX
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104

Apudpmernueckasnporpeccus

105 I'eomerpuueckasnporpeccus

106 BeckoHeuHOYyOBIBAIOIIASTEOMETPHYECKASTIPOT PECCHUS 1

107 Cymma OecKOHEYHO yOBIBAOIIEH T€OMETPHICCKOM 1
MpOrpeccun

108 JIvHEeHBIN 1 SKCIOHEHIMAIbHBINA pocT. Huclo e. 1
dopmyJia CIOKHBIX TPOLIEHTOB

109 JIMHEHBIN ¥ SKCIOHEHIUATIBHBIA pocT. HHcIo e. 1
dopmyJia CIOKHBIX TPOLIEHTOB

110 Hcnonp30BaHue POTPECCHH TSl PEIICHUS 1
peanbHBIX 337249 MPUKIIATHOTO XapaKTepa

111 KonTtponsnas padota: "[locnenoBaTenbHOCTH U 1
nporpeccun”

112 HenpepriBHbIC PyHKIIMN ¥ UX CBOWCTBA 1

113 Touxka pa3ppiBa. ACHMITOTHI TpadUKOB YHKITUH 1

114 CaoiicTBa (h)yHKIIUH HENIPEPHIBHBIX HA OTPE3KE 1

115 CaoiicTBa (hyHKIIMH HENIPEPHIBHBIX HA OTPE3KE 1

116 MeTo HHTEpBAJIOB ISl pELICHUS HEPABEHCTB 1

117 MeTo MHTEPBAJIOB ISl PELICHUS HEPABSHCTB 1

118 MeToa MHTEPBAJIOB ISl pELICHUS HEPABEHCTB 1

119 [IpumeHeHre CBONCTB HEMPEPBIBHBIX (DYHKITH [ 1
peleHus 3a1a4

120 [IpumMeHeHMe CBOWCTB HETIPEPBIBHBIX (QYHKIUH JUIs 1
peleHus 3a1a4

121 [lepBas u BTOpas Mpon3BoAHbIE HYHKIUU 1

122 Omnpenenenne, reoMeTPUYECKUICMBICITIPOU3BOAHOM

123 Onpenenenue, GU3NIECKUHCMBICIITPON3BOIHOM 1
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124 VYpaBHeHHEe KacaTeNbHON K TpaduKy QyHKIUN 1
125 VYpaBHeHHEe KacaTeNbHON K TpaduKy QyHKIUN 1
126 [IpownsBoaHBICIIEMEHTAPHBIX (P YHKIIHIA 1
127 [IpounsBoaHBICIIEMEHTAPHBIX (P YHKIINIA 1
128 [Ipou3BoiHAS CyMMBI, IIPOU3BEIACHHMSI, YACTHOTO U 1
KOMIMO3UIUU (DYHKITUN
129 [Tpou3BoiHAS CyMMBI, IIPOU3BEICHMSI, YACTHOTO U 1
KOMTMO3UIUU (DYHKITUN
130 [Ipou3BoiHAS CYMMBI, IIPOU3BECHHSI, YACTHOTO U 1
KOMTO3UITUU (DYHKITUH
131 KontponsHaspabdora: "IIpousBoanas" 1 1
132 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUI 1
"YpaBuenus"
133 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUI 1
"®yukuun"
134 HroroBaskoHTpoJIbHasspaboTa
135 HroroBaskoHTpoJIbHasspaboTa
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATU3AIUI3HAHHUIA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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11 KVIACC

Ne KosnuyecrBouacos
JMaraun3zy DJleKTpoHHbIenu(poBbICOOpPa3oBa
n Temaypoka Bce Kontpoabusie | IIpakruyeckue
YyeHHu s TeJIbHbIepecypChl

/ ero | paGoThI paboThbI
n

[IpuMeHeHne npon3BOIHOMN K

HCCIe0BaHUIO (YHKIIMN Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHne npon3BOIHOMN K

UCCIe0BaHUIO (YHKIMN Ha 1

MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K

HCCIeA0BaHUIO0 (PYHKIIMHI Ha 1

MOHOTOHHOCTb U SKCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K

HCCIeA0BaHUIO0 (PYHKIIMHI Ha 1

MOHOTOHHOCTb U SKCTPEMYMBbI

[IpuMeHeHne npon3BOIHOM K

UccleoBaHuI0 (QYHKINI Ha 1

MOHOTOHHOCTb U SKCTPEMYMBbI

IIpuMeHeHne nNpon3BOIHON K

HCCIIeIOBaHUIO PYHKIIMNA Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

Haxosxnenne HanOoJIbIIero u

HAaUMEHBIIETO 3HAUEHUS 1

HeNpepbIBHON (YHKIIUU Ha
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OTpe3Ke

Haxosxnenne HanOOJIbIIEro u
HAaMMEHBIIETO 3HAYCHHUS
HENpPEephIBHON (QYHKIUU HA
OTpe3Ke

Haxoxnaenune HaubosbIiero u
HauMEHBIIIETo 3HaUEHUs
HenpepbIBHON (DYHKIMU Ha
OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HauMEHBIIIEro 3HaUYEHUs
HenpepbIBHON (DYHKIIMHU HA
OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaMMEHBIIIETO 3HAYEHUS
HENPEepPhIBHOM (DYHKITUH HA
OTpe3Ke

12

Haxoxzaenue HaubombIIero u
HauMEHBIIET0 3HAUYEHUs
HEeNpepbhIBHON (DYHKIMHN HA
OTpe3Ke

13

[IpuMeHeHre MPOU3BOIHOM /ISt
HaX0XICHUS HAaUTY4IlIero
pelIeHNs B MIPUKIAIHBIX 3a7a4ax

14

[Ipumenenre npou3BOIHOM JUIs
HAXOXKJAEHUS HAUITYy4YlIEro
pELIEHMS B PUKIAJHBIX 3a/1a4ax

15

[Ipumenenre npou3BOIHOM 1T
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OTIPEIETICHUSI CKOPOCTH U
YCKOpEHHs Tpoliecca, 3aJaHHOTO
dbopmyroi wim rpadukoM

[IpuMeHeHne npou3BOIHON IS
OIIpENICNIEHUsI CKOPOCTH U

16 YCKOpEHHs Ipoliecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM

17 Komnozunusadynkimii

18 | KomnosunusadyHKui

19 | KomnosunusadyHKui
I'eomerpuueckue oOpa3bl

20 ypaBHEHU Ha KOOPAUHATHOU
MJI0CKOCTH
I'eomeTpuueckue 06passl

21 ypaBHEHU Ha KOOPAUHATHON
IJI0CKOCTH
KounTponsHas pabora:

22 "UccnenoBanne GyHKIHMA C
MOMOIIbIO TPOU3BOHOM"
[TepBooOpasnas,

23 OCHOBHOECBOMCTBOIIEPBOOOPA3HBI
X
IlepBooOpa3HbIe 31€eMEHTAPHBIX

24 ¢ynkuuit. [IpaBuiia HaXoXKAEHUSA
epBOOOPa3HBIX
IlepBooOpa3HbIe 31€MEHTapHBIX

25 ¢ynkuuit. [IpaBuiia HaXoXKAEHUSA

nepBOOOPa3HBIX
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26

Hurerpai.
I'eomeTpryecKkuiiCMBICIMHTErPAJIA

27

Brruncienue onpenenéHHoro
uHTerpana mo gopmyine Herotona-
JleiiOHu1a

28

Brrurciienue onpenenéHHoro
uHTerpana mno gopmyne Herorona-
JleitOHuna

29

[Ipumenenne uHTErpasa s
HaX0 KICHU IUIOIIAIEN INIOCKUX

(uryp

30

[Ipumenenne uHTErpasa s
HaX0XIECHNUA 00BEMOB
TEOMETPUYECKHUX T

31

[Tpumepsipemenuiinudepenma
JIbHBIXYPABHEHH I

32

[Tpumepsipemenuiiguddepenmna
JIbHBIXYPABHEHH I

33

MareMaTHuecKoe MOJICIIUPOBAHUE
peabHBIX MPOIECCOB C MMOMOIIIBIO
muddepeHInanbHbIX YpaBHEHHH

34

KontponbHas pabora:
"IlepBooOpa3nas u uaterpan”

35

Tpuronomerpuyeckue GyHKINH,
uX CBOicTBa U rpaduku

36

Tpuronomerpudeckue GyHKINH,
uX CBOiicTBa U rpaduku

37

Tpuronomerpudeckue GyHKIUH,
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uX CBOICTBa U rpaduku

38

Tpuronomerpudeckne QyHKINH,
UX CBOICTBa U rpaduku

39

Tpuronomerpudeckne QyHKINH,
UX CBOICTBa U rpaduku

40

OT160p KOpHEH
TPUTOHOMETPUYECKUX YPAaBHEHHUU
C IIOMOIIBIO TpHFOHOMCTpH'—ICCKOfI
OKPYKHOCTH

41

OT160p KOpHE
TPUTOHOMETPUYECKUX YPAaBHEHHUU
C IIOMOIIIBIO TpHFOHOM@TpH‘ICCKOﬁ
OKPY>KHOCTH

42

Ot60p KOpHEH
TPUTOHOMETPHUYECKHX YpaBHEHUH
C MIOMOIIBIO TPUTOHOMETPHUYECKON
OKPY)KHOCTH

43

OT60p KOpHEH
TPUTOHOMETPHUYECKHX YPaBHEHUH
C MIOMOIIBIO TPUTOHOMETPHUYECKON
OKPY)KHOCTH

44

PCH_ICHI/ICTpHFOHOMeTpI/I‘IeCKI/IXHe
PaBCHCTB

45

PCH_IeHI/IeTpI/IFOHOMCTpI/I‘-IeCKI/IXHe
PaBCHCTB

46

PCH_IeHI/IeTpI/IFOHOMCTpI/I‘-IeCKI/IXHe
PaBCHCTB

47

PeHleHI/IeTpI/IFOHOMCTpI/I‘-ICCKI/IXHC
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pPaBCHCTB

KonTtposnesnas padota: "['paduku
TPUTOHOMETPHUYECKUX (PYHKIUH.

48 TpuroHoMeTpruiecKueHEepaBEHCTB
a"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METOIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MIOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUIECKIX HEPaBEHCTB

54 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUYECKIX HEPaBEHCTB

55 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUYECKIX HEPaBEHCTB

56 OCHOBHBIE METO/IbI pEILIECHHS
Jorapu()MUYECKIX HEPaBEHCTB

57 OCHOBHBIE METO/IbI pEILIECHHS
UppaloHaIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI peIlIEHHS
UppaloHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEeIIEHUS
UppaloOHaAIbHBIX HEPABEHCTB

60 OcHOBHBIE METO/IBI PEILIEHUS
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HMPPALMOHAIIBHBIX HEPABEHCTB

I'padmyeckue MeTOIBI pemeHUs

61 HPPaIMOHAIILHBIX YPABHCHHM
62 I'padmyeckue MeTOBI pemeHUs
HPPalMOHAILHBIX YPABHCHHM
63 I'padmyaeckue MeTOIBI pemeHUs
ITOKA3aTEIbHBIX YPAaBHEHHUU
64 I'padmyaeckre MeTOIBI pemeHUs
MOKa3aTeIbHBIX HEPAaBESHCTB
65 I'padmyeckre METOIBI peleHUs
Jorapu(PMUIECKUX ypaBHEHUN
66 I'padmyeckue MeTOIBI peleHUs
Jorapu(PMUIECKUX HEPABEHCTB
67 I'paduaeckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB
I'paduaeckue MeToabl pemIeHUst
68 MOKa3aTelIbHBIX U
Jorapu(PMUIECKUX ypaBHEHUN
I'paduaeckue MeToabI peIICHUS
69 MOKa3aTelbHBIX U
JIorapu(pMUUECKUX ypaBHEHHIMA
I'paduaeckue MeToabl pelICHUS
70 MOKa3aTeNbHBIX U
norapu(MUUEeCKUX HEPABEHCTB
I'padmyeckue MeToab! peneHus
71 NOKa3aTeJIbHBIX U
norapu(MUIECKUX HEPABEHCTB
72 KonTtponeHas padoTa:
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"UppatnnoHaiibHbIE,
MOKa3aTeIbHbBIE U
norapupMUIecKrue HepaBeHcTBa"

73

KowmiurekcHeie yncia.
AnreOpandeckas 1
TPUTOHOMETpUYECKask (POPMBI
3aIMCU KOMILIEKCHOT'O YHClia

74

KowmriexcHpie yncia.
AnreOpaunveckas u
TPUTOHOMETPUYECKast (DOPMBI
3aIMCU KOMILIEKCHOT'O YHClia

75

Apudmernueckue onepauu ¢
KOMIUIEKCHBIMU YU CJIaMU

76

ApubdmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YU CIIaAMHU

77

N300pakeHne KOMIIEKCHBIX
Yycelsl Ha KOOPAUHATHOM
IJI0CKOCTH

78

N300pakeHne KOMIIEKCHBIX
Yycesl Ha KOOPAUHATHOM
MJI0CKOCTH

79

®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YHCiia

80

®opmyna Myaspa. Kopau n-oit
CTEIEHU U3 KOMIUIEKCHOTO YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX
YUCCII IJid pCUICHUA (I)I/I?)I/ILIGCKI/IX
U rCOMCTPUUCCKUX 3aaav
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KontponsHaspaboTa:

82 | "
KomnuekcHbieuncia

83 | HarypanbHble U HenbIeUnCIIa

84 | HarypanbHble U eIBICUNCIIA

85 [IpuMeHeHne npu3HaKkoB
JETMMOCTH LIEJIBIX YUCEe

86 [IpuMeHeHne npu3HaKoB
JETMMOCTH LIE€JIBIX YUCe
[IpuMeHeHne npu3HaKoB

87 nemuMocTH 1ensix ncern: HOJ u
HOK
[IpuMeHeHne npu3HaKoB

88 neauMocTH Henbix gucena: HOJl u
HOK
[IpumeHeHne npu3HaKkoB

89 JIETMMOCTH LIEJIBIX YUCEI: OCTATKU
110 MOJTYJTIO
[IpuMeHeHue MpU3HAKOB

90 JETMMOCTH LIEJIbIX YHCEII: OCTATKU
110 MOJTYJTIO
[IpumMeHeHue MpU3HAKOB

o1 JETMMOCTH LIEJbIX YHCEIL:
anroput™ EBKimna i pemenus
3a]1a4 B LIEJIBIX YHCIaX

92 KonTtponpHast padota: "Teopust
nensix yucen"

93 Cucrema ¥ COBOKYITHOCTh

ypaBHEHUH. PaBHOCUIIBHBIE
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CHUCTEMBI U CUCTCMBI-CIICACTBUA

94

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSA

95

OCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEU
palMOHAIBHBIX YPaBHEHHUU

96

OCHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEU
APPALMOHAIIBHBIX YPABHEHUI

97

OCHOBHBIE METO/IbI PELIECHUS
CUCTEM U COBOKYITHOCTEU
II0Ka3aTeIbHBIX YPAaBHCHUN

98

OCHOBHBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEM
MOKa3aTeIbHbIX YpaBHEHUN

99

OcHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEMH
Jorapu(pMUUECKUX ypaBHEHHMA

10

OCHOBHBIE METOIbI PEILICHUS
CUCTEM U COBOKYITHOCTEMH
JIorapu(pMUYECKUX ypaBHEHHIMA

10

HpI/IMeHeHI/IC CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4
U3 pa3JIMIHbIX obnacreit HAayKU U
peanLHoﬁ JKU3HH, HHTCPIIPETAIHA
MOJIYYCHHBIX pPC3YJIbTATOB

10

HpI/IMeHCHI/IC CHUCTCM K PCIICHUIO
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MaTeMaTUYECKUX 3a/1a4 U 3a]a4
U3 pa3InYHbIX 00IacTe HAyKU U
peaJIbHOM JKU3HU, UHTEPIIPETALIUS
IIOJTy4EHHBIX PE3YJIbTATOB

[IpuMeHeHnEe HEPAaBEHCTB K
PELIEHUI0 MAaTEMaTUYECKUX 3a1a4

10 Y 3a/1a4 U3 Pa3IMYHBIX o0IacTei

3 HAyK{ U peallbHON )KU3HH,
WHTEPIIPETAIHS ITOTYICHHBIX
pe3yabTaToOB
KonTtponbras padota: "Cuctemsr

10 | panMOHAIBHBIX, UPPAITHOHATHHBIX

4 MOKa3aTeIbHbIX U
norapupMuUIecKux ypaBHEeHUN"

10 PanmionansHbIeypaBHEHHUSI C

5 rnapameTpamu

10 PanrionansHBIEHEPABEHCTBA C

6 rapameTpamu

10 PanmoHanbHBIECUCTEMEI C

7 rnapameTpamu

10 WppanmonaibHble ypaBHEHUS,

8 HEPaBEHCTBA C TTapaMeTpaMHu

10 HppanmoHalbHBIECUCTEMBI C

9 napaMeTpamu

11 Iloka3zarenbHble ypaBHEHUS,

0 HEpaBEHCTBA C MapaMeTpaMu

11 [TokazaTenbHBIECUCTEMBI C

1 napaMeTpamu
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11 Jlorapudmuueckue ypaBHEHUS,

2 HEPaBEHCTBA C TapaMeTpaMu

11 JlorapupmMuIeCKNECUCTEMBI C

3 napameTpamMu

11 TpuroHomeTpudecKrueypaBHEHHUS

4 C mapaMeTpaMu

11 TpUroHOMETPUYECKUEHEPABEHCTB

5 a c mapameTpamu

11 TpUroHOMETPUYECKUECUCTEMBI C

6 napaMeTpamMu
[TocTpoenue u ucciaegoBaHue

11 MaTeMaTHYECKUX MoJieaei

7 peabHBIX CUTYALMH C TIOMOLIBIO
YpaBHEHUH C MapameTpaMu
[TocTpoenue u uccnenoBanmne

11 | MATEMATHYECKHX Mojienei

3 peanbHBIX CUTYALMH C IOMOLIBIO
CHUCTEM ypaBHEHUH C
napameTpamMu
ITocTpoenue u uccaeroBaHue

11 | MATEMATHYEcKHX Moienei

9 peabHBIX CUTYALMH C TOMOLIbIO
CHCTEM YpaBHEHHII ¢
napameTpamMu

12 KonTtponeHas pabdoTa: "3anaun ¢

0 napaMmerpamu’

12 [ToBTOpenue, 060061IeHNE,

1 cucTeMaTH3alys 3HaHUHA:
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"VYpaBHeHus"

[ToBTOpEenue, 06001ICHNE,

;2 CHCTeMaTH3aIus 3HaHUMN:
"VYpaBHeHus"
[ToBTOpEenue, 06001ICHNE,

12 CHCTEMAaTU3alMs 3HAHWIA:

3 "VpaBHEHHS.
CucremblypaBHEeHUN"

12 [ToBTOpeHnue, o6o0IICHNE,

4 CHCTeMaTH3aIus 3HaHUH:
"Hepasencrsa"

12 [ToBTOpeHnue, o6o0IICHNE,

5 cUCTEMAaTU3als 3SHaHUH
"Hepasencrna"

12 [ToBTOpeHue, o6o0IICHNE,

5 CHUCTeMaTH3aIlysl 3HAHMI:
"HepaBenctna"

12 [ToBTOpEeHuEe, 0600IICHNE,

7 CHUCTeMaTH3allysl 3HAHMI:
"IIpousBoaHas u e€ npuMeHeHue"

12 [ToBTOpEHUE, 0000IICHNE,

3 CHUCTeMaTH3allnsl 3HAHMIA:
"[IpousBonHas u e€ npumeHeHue"

12 [ToBTOpEeHue, 06061IeHNE,

9 CHUCTeMaTH3allys 3HAHUI:
"[IpousBosnHas u e€ npumeHeHue"

13 [ToBTOpenue, 060061IeHNE,

0 CHUCTEeMaTH3allysl 3HAHMIA:

56




"NHuTerpan u ero npuMeHeHue"

[ToBTOpEenue, 06001ICHNE,

13 .
1 CHCTeMaTH3aIus 3HaHUMN: 1
"Oyakuun"
13 [ToBTOpEenue, 06001ICHNE,
5 cHCTeMaTH3aIus 3HaHUH: 1
"OyHakuun"
13 [ToBTOpeHnue, o6o0IICHNE,
3 CHCTeMaTH3aIus 3HaHUH: 1
"®yakuun"
13
4 NrorosasikonTpoibHaspaboTa 1 1
13
5 HroroBasikoHTpoJIbHasipaboTa 1 1
13 [ToBTOpEeHue, 0600IICHNE, 1
6 CHUCTeMaTH3allusI3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE KYPCA

«I'eomeTpus»
10 KIIACC
Ne HanmeHoBaHMepa3aeoB U KonmnuecTBo4yacos DJIeKTpOHHbIe (I (PPOBbHIE)
n/n TEMIIPOrpaMMbI Bcero Konrtpoabubiepaborbl | [IpakTuuecknepadorsl | 00pa3oBaTesibHbIEPECYPCHI
1 BBenenne B ctepeoMeTpuio 23 1 https://resh.edu.ru/subject/17/10/
B
2 SAHMHOE PACTIONOKEHHE 6 1 https://resh.edu.ru/subject/17/10/
MPSIMBIX B IIPOCTPAHCTBE
I1
3 apannenLuH OCTD IPAMBIX I 8 https://resh.edu.ru/subject/17/10/
TUTOCKOCTEH B MIPOCTPAHCTBE
II
4 epHeHﬂHKyimpHOCTB MPAMBIX 25 https://resh.edu.ru/subject/17/10/
U TUIOCKOCTEH B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 https://resh.edu.ru/subject/17/10/
MHororpaHHuKH 7 https://resh.edu.ru/subject/17/10/
BekTopsl B mpocTpaHcTBE 12 https://resh.edu.ru/subject/17/10/
II 606
8 OBTOPEHHE, 0DO meHI:Ie 1 5 2 https://resh.edu.ru/subject/17/10/
cUCTeMaTu3aIlus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME
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https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KVIACC

No HaunmenoBanuepasaejos u KosimyecrBoyacos DJIeKTPOHHBIE (HU(ppOBLIE)
n/n TEMIIPOrpaMMbI Bcero Konrpoasubiepadorsl | IIpakruuecknepaGornl | 00pasoBaTebHbIEPECYPChI
1 AHaTUTHYECKAATeOMETPHS 15 1 https://resh.edu.ru/subject/17/11/

I1 006
2 OBTOPEHIE, 0DODIIEHHE 1 15 1 hitps://resh.edu.ru/subject/17/11/
cucreMaTrmui3anus 3HaHuu
3 O06bEMMHOTOTpaHHUKA 17 1 https://resh.edu.ru/subject/17/11/
TenaBpaienus 24 1 https://resh.edu.ru/subject/17/11/
I1
5 n()fua)m TOBEPXHOCTH 1 9 1 https://resh.edu.ru/subject/17/11/
00BEMBI KPYIJIBIX TEJ
6 JBro>xeHust 5 1 https://resh.edu.ru/subject/17/11/
II 606
7 OBTOPEHHE, 000 IIIGHI:IC 1 17 2 https://resh.edu.ru/subject/17/11/
cUCTeMaTH3allus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 102 3 0
[TPOTPAMME
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https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Temaypoka

KoanuyecTrBouacos

Bcero

KonTposbHbiepadoThI

IIpakTnyecknepadoTbl

OcHoBHbIE IpaBUIIa U300paKEHNS HA PUCYHKE
IJIOCKOCTH, MapalJIeNbHbBIX MPSIMBIX (OTPE3KOB),
CepeINHBI OTPE3Ka

TTonarus CTCPCOMCTPHU: TOUKA, IMpAMasd, IMIOCKOCTb,
npoctpaHcTBO. OCHOBHBIE MpaBUIIa H300paKeHHs Ha
PUCYHKE IIJIOCKOCTH, MapaICIIBHBIX IIPAMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[MonsiTus: IepeceKaronuecs MmIOCKOCTH,
TIepeCceKaroIINecs MPsMasi ¥ IIOCKOCTB;
MOJTyITPOCTPAHCTBO

[TonsiTHs: epeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs npsimas 1 mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHUE MPOCTEHIITINX
MPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOIIUX
00BEKTOB

MHOTrOrpaHHHKH, H300paXKCHHE POCTEHIINX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIUX
00BEKTOB

AKCHOMEI CTCPCOMCTPHU U MNEPBLIC CIICACTBUS U3 HUX

AKCHOMEI CTCPCOMCTPHHU U MEPBLIC CIICACTBUSA U3 HUX

AKCHOMEI CTCPCOMCTPHU U MEPBLIC CIICACTBUSA U3 HUX.

CnocoObl 3alaHus IIPAMBIX U IUIOCKOCTEN B
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npoctpancTBe. O003HAYEHUSTIPSAMBIX U TUIOCKOCTEH

10

N3o0pakenune ceueHnit mupaMubl, Kyda v IpU3MBl,
KOTOpBIE POXOJAT uepe3 ux peodpa.
N300paxenuenepeceueHUANOTYYCHHBIXITIOCKOCTEH.
PackpamnBaHnenocTpoeHHbIXCEUEHUPa3HBIMULIBETAMU

11

N300paxkenue ceueHunil nupamuabl, Kyda v Mpu3Msl,
KOTOpBIE MPOXOJAT uepe3 ux peodpa.
N3006paxeHnenepeceyeHusn0Iy4eHHbIXINIOCKOCTEH.
PackpammBaHrenocTpoeHHbIXCEUEHUIPa3HBIMUIIBETAMU

12

N300paxkenue ceueHuil mupamuabl, Kyoa v Mpu3Msl,
KOTOpBIE MPOXOJAT uepe3 ux péodpa.
N3006pakeHnenepeceyeHusn0Iyd4eHHbIXINIOCKOCTEH.
PackpammBaHuenocTpoeHHbIXCEUeHUPa3HBIMULIBETAMU

13

N3obpaxenne ceueHui mupaMuIbl, Kyoa v MPU3MBbI,
KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHunenepeceyeHus0NyYeHHBIXTIOCKOCTEH.
PackpanmBaHrenocTpoeHHbIXCEUSHUIPa3HBIMUIIBETAMU

14

Mertoa cnenoB Jyisl TOCTPOSHUS CEUYCHMIT

15

Merton cnenoB Jyis mocTpoeHus ceueHuii. CBoiicTBa
MEePECCUCHHUH TPSIMBIX U TUIOCKOCTEH

16

Mertona cnenoB s mocTpoeHus ceueHuit. CBoiicTBa
MEePECCYCHHU I MPSIMBIX U TUIOCKOCTEH

17

IToctpoenue ceuenuil B mupamuze, Kyoe 1o Tpém
ToukaM Ha péopax. Co3jaHne BBIHOCHBIX YepTexXel U
3aIUCh 11aroB IOCTPOCHUS

18

ITocTpoenue ceuenuii B nmupamuze, Kyoe 1o Tpém
ToukaM Ha péopax. Co3jaHne BBIHOCHBIX YepTexXel U
3aIUCh 11ar0B IMOCTPOCHHUS
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19

[TocTtpoenue ceuenuii B mupamuae, Kyoe 1mno Tpém
ToukaMm Ha péopax. Co3JaHme BHIHOCHBIX YePTEIKEH U
3aMMch U1aroB NOCTPOCHHUS

20

[locTpoenue ceuenuii B nupamujie, Kyoe no Tpém
ToukaMm Ha péopax. Co3qaHme BEIHOCHBIX YePTEKEH U
3aIUCh IIaroB MOCTPOCHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOTIOPIMOHATBHBIX OTpe3Kax. [lo100ueTpeyroapHUKOB

22

[ToBTOpenue mnannmerpun: Teopema Menemnast.
PacueTsl B ceueHNAX Ha BEIHOCHBIX qcpTeKax.
Hcropuspa3BUTHAIUIAHUMETPUHA U CTEPEOMETPUH

23

KonTtponbHas pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenns"

24

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpenuBatomuecs npsimbie. [Ipusnaku
CKpellMBaloIuXcs npsaMbIX. [lapamiensHpienpsmbie B
MIPOCTPAHCTBE

25

Teopema 0 cylmecTBOBaHUM U €IMHCTBEHHOCTH MPSMOMN
MapajyieIbHON TAHHOW MPSMOM, MPOXOASIIEH Yepe3
TOYKY IMPOCTPAHCTBA U HE JIe)Kallel Ha JAaHHOU MPSIMOIA.
Jlemma o
repeceyeHNMNapaIeIbHBIXITPAMBIXIIOCKOCTBIO

26

[TapamiensHOCTB TpeX NpsAMBIX. TeopeMa o0 TpEX
NapajuleIbHbIX MPsAMBIX. Teopema o
CKPELIUBAIOIIUXCATIPAMBIX

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA
NapajuIeIbHOTO MPOEKTUPOBAHUS.
N306pakeHuepa3HpIX(Uryp B MapauieIbHORIPOESKIINN
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28

[lenTpanbpHas MpoeKuus. YT0J C COHAIIPaBIEHHBIMU
CTOPOHAaMHU. YTOJIMEKIYIIPAMBIMU

29

3ajauu Ha JOKa3aTeabCTBO U UCCIIEI0BAaHHE, CBI3aHHbIE
C pacIoJIOKEHUEM IPSIMBIX B IPOCTPAHCTBE

30

[ToHsTHA: MapaJUIENTbHOCTD NPSIMOM U TVIOCKOCTH B
npoctpancTBe. [Ipu3Hak mapayienbHOCTH MPSIMOMN U
mockocTH. CBOMCTBANAPATIIETIEHOCTUIIPSMOM U
IIOCKOCTH

31

I'eoMeTprueckue 3a1a4n Ha BEIYUCIIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C MMAPAUIEIbHOCTHIO
MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOSAIIETO Yepe3 TaHHYIO
NPAMYIO Ha YEPTEXKE U MapauIeIbHOTO IPYror NpsIMOM.
PacuéroTHomennit

33

[TapannenpHas mpoeKuus, IPUMEHEHNE AJIsl TOCTPOCHUS
cedeHuil KyOa U mapasuieienurne/a.
CaolicTBanapauiesienuIe1a u Npru3Mbl

34

[TapamnensHbie TIocKoCcTH. [IpU3HAKK TApATIIETPHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema o nmapauIeIbHOCTH U €IMHCTBEHHOCTH
IUIOCKOCTH, MPOXO/IAIEH Yepe3 TOUKy, He
MPUHAIICKAITYIO JTaHHOU TUIOCKOCTH M CJICACTBHUS U3
Hee

36

CsoiicTBa napaJijiCJIbHBIX ILIOCKOCTEH: 0O
apaJlICJIbHOCTHU MPAMBIX IIEPCCCUCHUA TTIPpU
NEPCCCUCHNH JIBYX MapaJlJICJIbHBIX IUIOCKOCTEHN TpeTBeﬁ

37

CBoiicTBa mapajiesIbHBIX IJIOCKOCTEN: 00 0Tpe3Kax
napajieIbHbIX MPSAMBIX, 3aKIIOYEHHBIX MEXKITY
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napalJICJIbHBIMUA INIOCKOCTAMM; O IICPECCUCHUU HpSIMOfI
C ABYM: MapaJlJICJIbHBIMU IIJIOCKOCTAMU

38 [ToBTopenue: Teopema [udaropa Ha mockocTu

39 [ToBTOpEHuMe:
TPUTOHOMETPUSIIPSAMOYTOJILHOTOTPEYTOJIbHUKA

40 CaoiicTBa Ky0a U MPSAMOYTOJIBHOTO TapaljiesIenune1a

41 Boruncnenue 1iauH 0Tpe3KoB B KyOe U MPSMOYTOJIbHOM
napajuieNenumnesie

42 [IepneHuKynsipHOCTH NPAMOUN U IIO0CKOCTH. [Ipn3HaK
MEPIEeHIUKYIIPHOCTH MPSAMON U MIOCKOCTH

43 [IepnenquKkynsipHOCTH NPAMOUN 1 IIO0CKOCTH. [Ipu3HaK
MEPIEeHIUKYIIPHOCTH MPSAMON U TNIOCKOCTH
TeopeMa o CylIeCTBOBaHUU U €IUHCTBEHHOCTH MPAMOIA,

44 MIPOXOIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYISIPHON K TUIOCKOCTH

45 [InockocTy u nepneHANKyASIpHbIE UM IPSIMbIC B
MHOTOTpaHHUKAX

46 [InockocTu u nepneHuKyIspHbIE UM NPSIMbIE B
MHOT'OTpaHHUKAX

47 [lepnenaukynsp u HakinoHHas. [locTpoenue
MEePIEHIUKYIISIPa U3 TOUKH Ha MPAMYIO

48 [lepnenaukynsp u HakinoHHas. [locTpoenue
NEePHEHANKYIISIpa U3 TOUKH Ha MPSAMYIO

49 Teopema o Tpéx nepneHaAnKyIsApax (mpsaMas u
oOpatHasi)

50 Teopema o Tpéx neprneHANKysApax (mpsamas u
obOpatHasi)

51 YroiMex1ycKpeluBaoIUMHUACAIPIMbIMUA

64




[Tonck neprneHIMKyISpHBIX IPSIMBIX C TIOMOIIBIO

52 MEPIEHIUKYIIPHBIX MNIOCKOCTEN

53 OpToroHanbHOENPOEKTUPOBAHUE

54 [TocTpoenue ceuenuii Kyoa, MpuU3Msl, HPaBI/IHBHOﬁ
MMpaMH/Ibl C TOMOLIBI0 OPTOTOHAILHOM NMPOEKINH

55 [TocTpoenue ceuenuii Kyoa, MpuU3Msl, HPaBI/IHBHOﬁ
MMpaMH/IbI C TOMOUIBI0 OPTOTOHAILHOM MPOEKINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MIIOCKOCTH.
[TnockocTucumMMeTpuil B MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyIIPHOCTH IPSMOM U INIOCKOCTH
KaK ClIeZICTBHE CHUMMETPUH

58 [IpaBusIbHBIE MHOTOTPAaHHUKU. Pacd€r paccTosHUM OT
TOYKH J0 MJIOCKOCTH

59 [IpaBunbHBIE MHOTOTPpAaHHUKH. PacyéT paccTosiHuil OT
TOYKH J0 MJIOCKOCTH

60 CriocoObl ONYCTUTH HEePIEHANKYISPBI: CUMMETPUS,
CABUT TOYKH I10 MapaJJICIbHON NPSAMOU

61 CnBur no HemnapasuieJbHON IPSMOM, U3MEHEHHUE
paccTostHui

62 KontponbHas padoTa "B3anMHOe pacnoiokeHUe
MPSAMBIX U IJIOCKOCTEHN B MpocTpaHcTBE"
[ToBTOpEHUE: yroya Mex1y NPSIMbIMUA Ha MJIOCKOCTH,

63 TPUTOHOMETPHUSI B IPOU3BOJILHOM TPEYTOJIbHUKE,
TEOpeMa KOCUHYCOB

64 [loBTOpEHUE: YrOa MEKIY CKPEIUBAOIIIUMHUCS
MPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTpuueckne METOIbI BBIYMCIEHUS YIIa MEX Y

IpsAMBIMHA B MHOTOT'PAHHUKAX
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JIByrpansblii yroj. CBOMCTBO JIMHENHHBIX YIJIOB

06 JBYTPAHHOIO yIJia

67 [lepnennukynspHsie miockoctu. CBoicTBa B3aUMHO
MEPIEeHIUKYIIPHBIX MIIOCKOCTEN
[Ipu3Hak nepneHMKyIspHOCTH IIJIOCKOCTEHN; TEOpEMa O

68 MIPSIMOM TIEPECEUCHHMSI IBYX TUIOCKOCTEH
MEPIEeHIUKYISPHBIX TPEThEH MIOCKOCTH

69 HpﬂuMoyroanmﬁ napajuiesienunen; Kyo; usMmepeHus,
CBOMCTBA MPSMOYTOJIBHOTO MapaJijiesienuneaa

70 TeopeMa 0 quaroHai NpsIMOYroJIbHOTO
napajuieJenuIesa v CIeICTBUE U3 Hee

71 CrepeoMeTrpuueckre U MPUKIAIHbIE 3a]]aul, CBSI3aHHBIE
CO B3aUMHBIM PACIIOJIOKECHUEM MIPSIMBIX U IIJIOCKOCTH
IToBTOpEHUE: CKPEIUBAIONINECS MPSMBIE,

72 napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTPaHHUKAX
[Tapa nmapaJiesbHbIX IVIOCKOCTEN Ha CKPELIMBAIOIIMXCS

73 IPSIMBIX, PACCTOSHUE MEXy CKPELIMBAIOLIMMUCS
IPSIMBIMU B ITPOCTBIX CUTYaLUAX

74 PaccTostHue oT TOYKM 10 INIOCKOCTH, PACCTOSIHUE OT
IPSIMOM JI0 IJIOCKOCTH

75 Boruncnenue pacCTOSIHUNA MEXAy CKpELIMBaOIIMMUCS
MPSIMBIMHU € TIOMOILBIO MEPIEHAUKYIISIPHOM TNIOCKOCTH
TpEXrpaHHbIl yroj, HEpaBeHCTBA JJI TPEXIPAHHBIX

76 yrinoB. Teopema [Iugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOTO yIJjia

77 DneMeHThI chepruiecKoil reOMETPUH: Ie0Ie3NIEeCKre

JIMHUHU Ha 3emMie
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78 KonTtposnbsHast padota "YTriisl 1 paccTossHus" 1
79 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK U €T0 1
JJIEMEHTHI"
80 [Mupamuna. Buasl nupamun. [lpaBuneHas nupamuaa 1
81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI. 1
[IpaBunbHasIIpU3Ma
82 [IpssMoit mapajutenenunes, NpsMoyroabHbId 1
napajuiesenumnes], Kyo
83 BrinykiiblemHororpanauku. Teopemadiinepa 1
84 Beimykneie MHOrOorpannuku. Teopema Diinepa. 1
[IpaBunbHBIE M TIOTYPABUIIBHBIE MHOTOTPAHHUKH
85 KonTtponpHaspadorta "MuororpaHHuKH" 1
86 [TonsaTHe BeKTOpa HA MJIOCKOCTH U B MIPOCTPAHCTBE 1
87 CyMMaBeKTOPOB 1
88 PaznocTeBEKTOpPOB 1
89 [IpaBunonapainenenuneaa 1
90 YMHOXEHHUEBEKTOPAHAYNCIIO 1
o1 Paznoxenue BexkTopa 1o 6asucy Tpéx BEKTOpPOB, HE 1
JeKaIIMX B OJHOM MIIOCKOCTH
92 CkansipHO€npou3BeiCHIE 1
93 Beruucnenue yria Mexay BEKTOpaMu B IPOCTPAHCTBE 1
94 [Ipocreiimmesanaun ¢ BEKTOpaMu 1
95 [Ipocreiimmesanaun ¢ BEKTOpaMu 1
96 [Ipocreiimmesanaun ¢ BEKTOpaMu 1
97 [Ipocreiimmesanaun ¢ BEKTOpaMu 1
98 O06o00611eHre U cucTeMaTU3ausI3HaHUN 1
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99 O0600611eHre U cucTeMaTH3aUsI3HAHUHA 1
100 HToroBaskoHTpoJIbHAsIpabOTa 1
101 HToroBaskoHTpoJIbHAsIpabOTa 1
102 O0600uIeHrne U cucTeMaTU3aUsI3HaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102

68




11 KVIACC

Ne T KoanvecTBouacon
eMaypoka
n/n Bcero Kontpoububiepadorsl | [IpakTnuecknepadoTbl

1 [ToBTopenue temsl "KoopauHarsl BekTOpa Ha 1
TJIOCKOCTH M B TIPOCTpaHCTBE"

5 [ToBTOpenue Temsl "CrasipHOE TPOU3BEICHNE 1
BEKTOPOB"

3 [ToBTOpeHune TeMbl "Bbrunucienne yriia Mexmay 1
BEKTOPAMH B IIpOCTpaHCTBE"

4 [ToBTOpEeHue TemMBbI "YpaBHEHNE TPSAMO, 1
MPOXOJAIEN Yepe3 IBE TOUKHU"

5 YpaBHEHME IIIIOCKOCTH, HOPMaJlb, YPABHCHHE 1
IJIOCKOCTHU B OTPE3Kax

6 YpaBHEHME IIIIOCKOCTH, HOPMaJlb, YPABHCHHE 1
IJIOCKOCTHU B OTPE3Kax

7 BekTopHoenpousBeneHue 1

8 JIuHeiiHbIeHEepaBEHCTBA, 1
JIMHEHNHOENTPOrpaMMHUPOBAHNE

9 JIuHeHbIEHEPABEHCTBA, 1
JIMHEHNHOENTPOrpaMMHUPOBAHNE

10 AHanuTHYECKUE METO/IBI pacuéra yriia Mexmay 1
MPSIMBIMHA B MHOTOTpaHHHMKaX

1 AHanuTHYECKHE METO/IBI pacuéra yriia Mexmay 1
IJIOCKOCTSIMU B MHOTOTPaHHUKAX

12 dopmyna pacCTOSHHSI OT TOUYKH JI0 TUIOCKOCTH B 1

KOOpAuHaTax
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HaxoxneHue paccTosiHui OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxaeHne paccTosHUN OT TOYKH 10
IJIOCKOCTH B MIPABUILHOW TUPAMH/IE

15 KonTponsHasipaboTa
"AHanutuuyeckasreomerpus"

16 Ce4eHUSIMHOTOTPAHHHUKOB:
CTaH/IaPTHBIEMHOTOT PAHHUKHU

17 CedeHUsIMHOTOTPaHHUKOB: METOICTIEIOB
CeyeHMsI MHOTOT'PAHHHKOB: CTaHIApTHBIC

18 IJIOCKOCTH, TIEPECCUCHUS TIPSIMBIX U
IUIOCKOCTEH

19 [TapannensHbIe TPSIMBIE U TFIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannensHbIe TPSIMBIE U TJIOCKOCTH: PACUET
OTHOIIICHUM

21 [TapamiensHbIe TPSIMBIEC U IFIOCKOCTH: YIJIbI
MEXTy CKPEIIUBAIOITUMUCS MPSIMBIMU
[lepnieHuKynsapHbIE MIPSIMBIE U TUIOCKOCTH:

99 CTaHJIapPTHbIE Mapbl MEPIEHAUKYISIPHBIX
IJIOCKOCTEH M TIPSIMBIX, CAMMETPHH
MHOTOTPaHHUKOB

93 [lepnieHIuKynspHBIC MPSIMBIE U TUIOCKOCTH:
TeopeMa O TpeX MepreHANKYIIpax

24 [lepnieHIuKynsApHBIC MIPSIMBIE U TUIOCKOCTH:
BBIYHCIICHUS IJTUH B MHOTOTPaHHUKAX

95 [ToBTOpEHUE: TIOMIAN MHOTOYTOJIbHUKOB,

(dhopMyITBI U1 TIOIAEH, cCOOOpaskeHus
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nooous

HOBTOpeHI/IeI rmiomaan MHOTOYTOJIbHUKOB,

26 (hopMyITBI IS TUTOIAICH, COOOpasKeHUs
no100us
[ToBTOpEHUE: TUIOIIAN MHOTOYTOJIbHUKOB,

27 (hopMyIBI IS TUTOIIAIEH, COOOpaXKEHUS
noaoous
[lnomanm ceyeHnii MHOTOrPaHHUKOB: TUIOIAAN

28 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH,
cooOpakeHHs TI0100us
[nomany ceyeHnii MHOTOrPaHHUKOB: TUIOIIAAN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha 4acTH,
cooOpakeHHs TI0100us

30 Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOIPaHHUKOB"

31 O06bEM Tema. OOBEM TPAMOYTOJIBHOTO
napauiesienunea

39 3amauu 00 yaBoeHUH Ky0a, 0 KBajpaType Kyoa;
O TPHUCEKIIUH yTiia

33 CrepeoMeTpHUecKUe 3a/1a4i, CBS3aHHbIE C
00BEMOM MPSMOYTOJILHOTO TapaJlIeIeHIea
[TpuknaaHbie 3a1auu, CBSI3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napasuieNnenuneaa

35 OO0BEMIPAMONUTTPU3MBI

36 CrepeoMeTpHUeCKUe 3a/1a41, CBSI3aHHBIE C
BBIYHCIIEHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [Ipuknanueie 3ana4n, CBsI3aHHBIE C 00BEMOM
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HIPSIMOM IIPU3MBI

Beruucnenue 00bEMOB TEN ¢ HOMOILBIO

38 OTIPENICIEHHOTO HHTETpaa.
OO0BEMHAKIIOHHOUITPU3MBI

39 Brrancenne 005EMOB TeIT € TOMOMIBIO
onpenenéHHoro uuTerpana. OobEMIMpPaMuIbl

40 ®opmyna 06béma nupamuabl. OTHOIIEHKE
00BEeMOB MHUpaMuU ¢ OOLIUM YTIIOM

41 ®opmyna 06béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

4 CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C
00bEMaMu HAKIIOHHOM MPU3MBI

43 CrepeoMeTpHuecKre 3a/1aui, CBSI3aHHbIE C
00BbEMaMU TTUPAMHUTBI

m [Tpuknagaeie 3agaun mo teme "OObEMBI TEn",
CBsI3aHHbBIE C 00bEMOM HAKIIOHHOW MPU3MBI

45 [Ipuknagaeie 3agaun mo Teme "OO0bEMBI TET",
CBsI3aHHbBIE C 00BEMOM MHUPAMUJIBI

46 [Ipumenenne 00bEMOB. Beruncienue
PaccTOSIHUA 10 TIOCKOCTH

47 Koutponsnaspabora "O0bEMMHOTOrpaHHUKA"

48 Hunuaapudeckas MoBepXHOCTb, 00pa3yroline
HMJIMHAPUYECKON TOBEPXHOCTH

49 Hunuaap. [psaMoi KpyroBou HUIHUHAD.
[Tnomaas MOBEPXHOCTH HMWIHHIIPA

50 KoHunueckas HOBEpXHOCTh, 00pa3yroIiue
KOHMYeCcKoi nmoBepxHocTu. Konyc

51 CeueHune KOHYyca MIIOCKOCTBIO, TapaJIIeIbHOU
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IIJIOCKOCTH OCHOBAHU

Yceuénnslil konyc. M300pakeHue KOHYCOB U

52 YCCUYEHHBIX KOHYCOB

53 [Tnomanas 60KOBOIM MOBEPXHOCTH | ITOJTHON
MMOBEPXHOCTH KOHYCA

54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOM
MMOBEPXHOCTH KOHYCA
CrepeomeTpuiecKue 3a1a4 Ha

55 JI0Ka3aTeJIbCTBO U BEIYUCIICHHE, IOCTPOCHUEM
CEUYEHU MUINHAPA, KOHYCA
CrepeomeTpuyeCcKHe 3a/1auyu Ha

56 JI0Ka3aTeJIbCTBO U BEIYUCIICHHE, IOCTPOCHUEM
CEUYEHU MUIMHAPA, KOHYCA

57 [Ipuknagaeie 33291, CBI3aHHBIC C ITUIHHIPOM

58 [Ipuknagabie 33291, CBI3aHHBIC C ITUIHHIPOM

59 Cdepa u map
[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl mmockoctero. Bua u
n300paxeHuenapa
[Tepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cepsl mmockoctero. Bua u
n300paxeHuenapa

62 VYpaBuenue coepsl. [Inomans chepsr u eé
yacTeu

63 Cummerpusicdepsl u mapa
CrepeoMeTpHuueckue 3aJ1auu Ha

64 JI0Ka3aTEeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIE CO

cdepoit u mapom, IOCTPOSHUEM UX CEUeHUN
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IIIIOCKOCTBIO

CrepeomeTpuiecKkue 3a1a4 Ha

J0Ka3aTCJIbCTBO U BBIYUCICHUC, CBA3aHHBIC CO

65 cdepoii U mapom, IOCTPOCHUEM UX CEUCHUN
IUIOCKOCTBIO

66 [Ipuknagueie 3a1aun, CBsI3aHHbBIE CO chepoit u
apom
[ToBTOpEHUE: OKPYKHOCTH Ha TUIOCKOCTH,

67 BBIYUCIICHUS B OKPY>XKHOCTH, CTaHAAPTHHIE
noxoous

68 Paznuunble KOMOWHAIIMY TEJT BPAIICHUSI U
MHOTOTPaHHUKOB

69 3agaun no Teme ""Tena u MOBEPXHOCTH
BpaieHus"

70 3agaun no Teme ""Tena U MOBEPXHOCTH
BpaieHus"

71 KonTtponbHas padoTa "Tena 1 mOBEpXHOCTH
BpaieHus"

79 O6béM mmumuHApa. Teopema 06 00bEMe
MPSAMOTO WJIMHJIpA

73 Brruncienue 005EMOB TENT ¢ HOMOIIBIO
onpenenénHoro unrerpaia. O0bEMKOHYCA

74 [Tnomaan 60KOBOM U MOTHON OBEPXHOCTH
KOHYyca

75 CrepeomeTpuiecKkue 3a/1auu, CBI3aHHBIE C
BBIYHCIICHUEM 00BbEMOB IIWIIMHPA, KOHYCa

76 [Ipuknanueie 3anaun mo Teme "OOBEMBI U

JI0ILA]IM TTOBEpXHOCTEN Ten"

74




7

O0BéM 1mapa u mapoBoro cexropa. Teopema 06
o0wéme mapa. [Tnomane chepsl.
CrepeomeTpruecKUe 3a/1a4H, CBA3aHHBIC C
BBIYHCIICHUEM 00BEMOB TI1apa, MapoBOTo
CErMEHTA U IIAPOBOT0 CEKTOpa

78

[Ipuknagueie 3agaun no teme "OOBEMBI TEN",
CBSI3aHHBIC C 00BEMOM IIIapa | IJIONIAIBI0
cdepsl.
COOTHONIICHUSMEX TYTUIO NI IIMHATIOBEPXHOCTEH
1 00BbEMaMUITIO IO OHBIXTE

79

[TomoOHBIe Tena B mpocTpaHcTBe. M3meHeHne
o0wvéma npu noodun. CrepeomeTpuyecKue
3aJjauy, CBSI3aHHbIE C BBIYUCIEHHEM 00BbEMOB
TeJ U IJI0AaAe TOBEPXHOCTEN

80

KonTtponbHas padota "[lnomany moBepxHOCTH
1 00bEMBI KPYTIIBIX TEN"

81

JIBmwxenust nmpoctpancTBa. OTOOpaKEeHHMS.
JIBW>KEeHUs 1 paBEHCTBO (hUryp.
OO0IIMEeCBONCTBAABUKEHU I

82

Bupl nBvkeHuid: mapauuiebHbIN IEPeHOC,
LIEHTpaJIbHasl CAMMETPHS, 3epKaJIbHAS
CUMMETpUS, TOBOPOT BOKPYT MPSMO

83

[Ipeo6pazoBanus nono6us. [Ipsamas u chepa
Olinepa

84

FGOMeTpI/ILIeCKI/IC 3alauy Ha IPUMCHCHUC
JABUMOKCHUA

85

KonTtponsHas pabota "BekTopsl B
npoctpaHcTae”

75




86

Oo6o6maromee moropenue 11 nmoHsTuit u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMmarusanus 3HaHuii: "l[lapamiensHoCTh
MPSIMBIX U TJIOCKOCTEHN B IpOCTpaHCcTBE"

87

Oo6o6maromee mosroperue 11 moHsTHH U
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucteMarusanus 3HaHuii: "BekTopsl B
npocrpaHcTae”

88

O6o06maromniee nopropenue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucTeMarn3anus 3HaHui: "BekTopsl B
MIPOCTpaHCTBE"

89

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3gaguii: "O0bpeM
MHOTOrpaHHuKa"

90

O6o06matomee moBropeHue 11 moHATHIA 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3Haguii: "O0beM
MHOTOIrpaHHuKa"

91

O6o06matomee moBropeHue 11 MoHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3Haguii: "[lnomaan
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

92

O6o6maromniee noBroperue 11 noHsATHi U
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucremaTu3anus 3Hanuit: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

93

I/ITOFOBaHKOHTpOHLHaﬂp aborta
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94

HToroBaskoHTpoJIbHAsIpaboTa

95

[ToBTOpEHue, 0600IICHNE U CHCTEMATU3AIINS
3HAHUM

96

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKU U
€€ poJIb B Pa3BUTHU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

97

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U
€€ poJIb B Pa3BUTHU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

98

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U
€€ poJIb B Pa3BUTHU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

99

WcTopus pa3BuUTHS CTEPEOMETPUH KaK HAYKU U
e€ poJib B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U
e€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U
€€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

102

I/ICTOpI/ISI Pa3BUTHA CTCPCOMETPHUU KaK HAYKHU U
ee POJIb B pa3BUTHU COBPECMCECHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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10 KVIACC

TEMATHYECKOE IINTAHUPOBAHHUE KYPCA
«BepoATHOCTDL M CTATUCTHKA)

Ne
n/n

HaI/IMeHOBaHI/Iepa3ZIeJIOB u
TEMIIPpOrpaMMbl

KoaunyecTtBouacoB

Bcero KonTposbHbiepadoThl

IIpakTnyecknepadoTHI

DJIeKTPOHHbIE

(uu¢posrbie)
o0pa3oBaTe/bHbIEpeCYpPChI

OnemeHTbITeOpUUTpadoB

CrnydaiiHbI€ OTIBITHI, CIIy4aliHbIE
COOBITHS U BEPOATHOCTH
coObITHI

Omneparuu HaJ MHOXKECTBAMH H
coOpITHsAMH. CIIO)KEHUE U
YMHOKEHUE BEPOATHOCTEM.
VYcnoBHas BEpOSTHOCTb.
He3aBrcumbiecoObITHS

DneMEHTHIKOMOMHATOPUKHU

Cepun nocnenoBaTenbHbIX
ucnslTanuil. Mcnbitanus
bepuymnnu. Ciy4aiiHblii BEIOOD
13 KOHEYHOU COBOKYITHOCTH

CrnydaiiHpleBETMUUHBI U
pacnpeneneHus

14

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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11 KVIACC

N KounyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undposbie)
n/ Bceer KonTpoJsbHbiepadoT IIpakTnyeckuepador
TEeMIIPOrpaMMBbl o0pa3oBaTe/bHbIEpeCypC
11 0 bl bl
bl
1 3aKOHOOJIBITUXYHUCETT 5)
9 DNeMEHTHIMAaTEeMaTUYECKOUCTATUCTUK 6
u
HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE 4
HOPMaJIbHOE pacnpezeseHus
Pacnpenenenuellyaccona
5 CBsA3bMEXAyCIydailHBIMUBETUYMHAMU
O60061enue u
6 . 11 1
cUcCTeMaTH3alUsI3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 34 1 0
[TPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KosnuuyecrBouacos
JMatan3zy | DiekTpoHHblenH(ppPoBbHICOOPA30B
n | Temaypoka Bce KoHTpoabHbI IIpakTuyecku
YyeHHus aTeJIbHbIEpeCcypChl
/ ero | epadorsl epaldoThbl
n
1 I'pad, cBs3HbIM rpad, npeacTaBiIcHUe 1
3aJ1a4uM ¢ MOMOIIbIO rpada
5 Crenensb (BaJIEHTHOCTb) BEPILUHBI. 1
[Iyts B rpade. Llenu u uKiIbI
3 I'padsr Ha mmockocTH. JlepeBo 1
CIIy4aiiHOTO KCIIEPUMEHTa
CrnydaifHble SKCTIEPUMEHTHI (OTIBITHI)
4 Y CIydalHbIE COOBITHSI. 1
DNIeMEHTaPHBIECOOBITHS (MCXOIbI)
BeposTHOCTB City4aitHOTO COOBITHSI.
5 BeposTHOCTH COOBITHH B OMBITAX C 1
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU
BeposTHOCTE cllyualiHOTO COOBITHSI.
5 BeposTHOCTH COOBITH B OMBITAX C 1
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU
[Tepeceuenue, oObeTUHEHNE
7 MHOJKECTB U COOBITHI, 1
MIPOTHUBOTIONIOKHBIE COOBITHSL.
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DopMyIIacI0KEHUABEPOATHOCTEN

VYcioBHAs BEPOSITHOCTh. Y MHO)KEHHE

8 BeposTHOCTEH. DopMmyna ycIoBHOU
BEPOSATHOCTH
YcnoBHast BEpOSATHOCTh. Y MHOKECHUE

9 BeposTHOCTEH. DopMmyna ycIoBHOU
BEPOATHOCTH

10 | ®dopMynanoJHOWBEPOSATHOCTH

11 ®opmynabaiieca.
HezaBucumbiecoObITHsI
KomOunaTtopHoe npaBuiio

12 | ymuoxenwus. [lepecTranoBKkY H
(dhakTopuan

13 Yucnocoueranuil.
Tpeyronsaukllackans

14 | dopmynabunomaHproToHa
Kontponbras padota Nel: "I'padswi,

15 BEpPOSTHOCTH, MHOYKECTBA,
KoMOMHaTOpHUKa"
bunapsblii cay4ailHbIN ONBIT
(ucmblTaHKe), yCIeX U Heynaya.

16 | HezaBucumsle ucnbitanus. Cepus
HE3aBUCHMBIX UCIIBITAHUN JI0 TIEPBOTO
ycrexa

17 Cepust HE3aBUCHUMBIX UCTIBITAHUH JI0
MIEPBOTO ycrexa

18 CepusiHe3aBUCUMBIXUCTIBITaHU BepHy

JIII
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19

Crydaiinslii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH

20

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM JICKTPOHHBIX
TabIUIL

21

CrnyuaiiHasi BeJTMYHHA.
Pacnipenenenue BeposTHOCTEN.
Jwnarpamma pacnpeneneHus

22

Onepanuu HaJl CIy4yalHbIMU
BennuuHaMu. [Ipumepst
pacnpeeneHuil.
bunapnascinyyaiiHasBeTnunHa

23

I'eomeTrpuueckoepacmpeieneHue.
bunoMuanbHOEpacnpeneneHne

24

Marematuyeckoe OXKHUJaHUE
ciydaiHOU BennuuHbl. COBMECTHOE
pacnpeseneHue AByX clydyalHbIX
BEJTUYHH

25

HeszaBucumpie ciydailHble BETUYHHBI.
CBolicTBa MaTeMaTHYECKOTO
OKHMJIaHHS.
MareMaTnuecKoeoXuJaHueOMHApHON
CIIy4aiiHOMBEINYNHBI

26

MareMatnyeckoe 0XKUIAHUE
reOMETPUYECKOro 1 OMHOMUAIBHOTO
pacrpeneneHun

27

Hucnepcus u
CTaH/IaPTHOEOTKJIIOHEHUE
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28

Jucriepcust OMHAPHOM cydaitHON
BeMuMHBL. CBOHCTBA TUCTIEPCHU

29

Marematnueckoe OXUJaHUE
MPOU3BENICHUS U JUCIIEPCUSI CYMMBI
HE3aBUCUMBIX CIIyYalHbIX BEJINYMH

30

[IpakTnueckas pabota c
WCTIOJIb30BAHNUEM DJICKTPOHHBIX
TabIUIL

31

Jucnepcusi GMHOMHUAIBHOTO
pacnpenenenus. [Ipaktuyeckas
paboTa ¢ UCTOIH30BaAHUEM
AIIEKTPOHHBIX TAOJIHUII

32

O06o00611IEHNE U
cUCTeEMaTU3alsI3HaHU I

33

KonTtponbHas padota Ne2:
"Ucneitanus bepuymu. CioydyaiiHbie
BEJIMYMHBI U pacnpenencHus"”

34

O06001IeHne u
CUCTEMATU3AMA3HAHU I

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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11 KVIACC

Ne

~

Temaypoka

KoaunuecTtBouacoB

Bce
ro

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Harausy
YeHus

DJleKTpoHHbIenu(poBbICOOpPa3oBa
TeJIbHbIepecypChl

Hepasencro YeOriesa.
Teopema YeobbiueBa. Teopema
Bbepnynnu. 3akoHO0bIINXYHCEN

Hepasenctso YeOsiesa.
Teopema YebbimieBa. Teopema
beprymu. 3akoHOOIBITUXYHCET

Hepasencto Uebniena.
Teopema Ueobrimena. Teopema
bepnymu. 3akoHOOJIBITUXYHUCEI

Bri6opounbIiiMeTO TMCCIICI0BAaHI

v

u

[IpakTudeckas padora ¢
HCII0JIb30BAHUEM AJICKTPOHHBIX
TaOJINILL

I'enepanbHast COBOKYITHOCTD U
ciydaifHasi BEIOOpKa.
3HaKOMCTBO C BBIOOPOUHBIMH
xapakrepuctukamu. OneHka
CPEIHEro U IUCIEPCUn
reHepaTbHON COBOKYITHOCTHU C
MTOMOIIBI0 BEIOOPOYHBIX
XapaKTePUCTHK
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I'enepanbHast COBOKYITHOCTD U
cllyyaifHasi BEIOOpKa.
3HAKOMCTBO C BBIOOPOYHBIMHU
xapakrepuctukamu. O1eHka
CPEHET0 U IUCIEPCUU
TE€HEPAIBHONW COBOKYITHOCTH C
MTOMOIIBIO0 BEIOOPOYHBIX
XapaKTePUCTHK

OrneHuBaHuE BEPOSATHOCTEN
coOBITHI 11O BEIOOPKE

Craructuueckas runoresa.
[IpoBepka MpoCTeNIINX THIIOTES
C IOMOILBIO CBOMCTB U3Y4YEHHBIX
pacrnpeneneHuit

10

Craructuueckas rTunoTesa.
[TpoBepka mpoCTEUIIUX TUIIOTES
C TIOMOIIIBbIO CBOMCTB U3YyUEHHBIX
pacrnpeneneHuit

11

[IpakTudeckas padora ¢
HCII0JIb30BAHUEM AJICKTPOHHBIX
TaOJINILL

12

[IpumMepsl HeMTpepbIBHBIX
cllyyaiiHbIX BeIMuuH. OyHKIUSA
IJIOTHOCTH BEPOATHOCTH

13

PaBHOMEpHOE pacnipenencHue.
ITpumeps! 33124, TPUBOASAIIMNX K
MOKa3aTeNbHOMY U K
HOPMaJIbHOMY pacpeesICHUsIM

14

CDYHKI_II/IH IIJIOTHOCTHU
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BEPOSTHOCTH MMOKA3aTeILHOTO
pacnpeeneHust

15

@yHKIYSA INIOTHOCTH
BEPOSATHOCTH HOPMAJILHOTO
pacnpeneneHus

16

[TocnenoBarenbHOCTH
OJINHOYHBIX HE3aBUCUMBIX
coObITuil. [Ipumep 3anaun,
MPUBOJISIIEN K PACIPEICTCHUIO
[Iyaccona

17

[IpakTnueckas pabota c
MCTIOJIb30BAHNUEM DJICKTPOHHBIX
TaOJINIL

18

KoBapuanus aByx ciy4ailHbIx
BenmuunH. KosddunmeHt
KOppemsIuu

19

CoBMeCTHBICHAOTIOICHUS IBYXBE
JINYUH

20

Bri6opounbIitkoa G hUneHTKOpp
SISAIUU

21

Paznuune mexy nuHelHOU
CBSI3bIO M IPUYHUHHO-
CIICICTBEHHOHU CBSI3bBIO

22

JInnenHasgperpeccus

23

[IpakTudeckas pabota c
WCIIOJIb30BAHHUEM DJIEKTPOHHBIX
Ta0IUI]

24

Hpe,[[CTaBJ'IeHI/IC JaHHBIX C
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MIOMOIIIBIO TAOJIHII U TUATPaMM,
omnucaTeNnbHas CTaTUCTUKA

25

OnBITEI ¢ PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMH

26

Brrunciienue BepoATHOCTER
COOBITHI ¢ IPUMEHEHUEM

hopmy

27

Brrunciienue BepoaTHOCTER
COOBITHI ¢ MPUMEHEHUEM
rpaduyecKkux MeTo10B:
KOOpJUHATHasI psiMasi, IEPEBO,
auarpaMma Jumiepa

28

Cny4yaliHbI€BETMYMHBI U
pacnpeneneHus

29

MaTteMaTH4ecKoe0 KU IaHNECITYd
alfHOVBEITNYNHEI

30

MaTteMaTH4ecKoe0 U IAHNECITYT
alfHOVBEINYNHEI

31

KounTponsHas pabora:
"BeposiTHOCTD M cTaTUCTHUKA"

32

Brrunciienue BeposiTHOCTEH
COOBITUH ¢ IPUMEHEHHEM
¢dbopmyn u TpadUIECKIX METOIOB

33

Brruncnenue BeposiTHOCTEH
COOBITHIA ¢ IPUMEHEHUEM
dbopmyn u TpadUIECKIX METOIOB

34

CnydaiiHble BETMYUHBI U
pacnpeneneHusl.
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MareMaTH4eCKOe OXKHUIaHIE

CIy4aliHOM BEJIMYHHBI

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

1. 10-11 xnaccel : yueOHUK 1151 00111€00pa30BaTENbHBIX OpraHU3aIMil
6a3oBbIit 1 yrayou. yposau / [II1. A. AnumoB, 0. M. Konsirun,. M. B. TkauéBa
u 1p.]. 3-e uzn. M: Ilpocssiiienue

2. MaremaTtuka: anreOpa M Hauaja aHanusa, reomeTpusa. ['eomerpus. 10-11
KJlacchl: yueO. Juisi o0mieoOpa3oBar. opraHuzamuii: 0a30BbIi U yriayOJeHHBIN
ypoBuu/ JI.C. ArtanacsH, B.®. byry3os, C.b. Kanomuer u np., M3narensctBo
"IIpocBenienue"

3. Maremaruka: anrebpa W Hayala  MaTeMaTUYECKOrO  aHaju3a,
reoMeTpusi. Aiiredpa U Hayaida mMaTemMaTudeckoro ananusa, 10 kmacc/ Konsrun
IO.M., TkaueBa M.B., ®enoposa H.E. u npyrue, AxmnuoHepHOe OOIIECTBO
«M3narensctBO «IIpocBenienne»

4. MaremaTtuka: anrebpa W Hayajga MaTeMaTHYECKOTO aHalU3a, T€OMETPHUS.
Anrebpa uw Hayama Martematudeckoro aHammsa, 11 wmacce/ Komsrua HO.M.,
TkaueBa M.B., ®emopoa H.E. u gpyrue, AxumoHepHOe 0OIIECTBO
«M3parenscTBO «lIpocBemenue

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. AnreOpa u Havaja MaTeMaTHICCKOTO aHaau3a. J{MJaKTHYeCKHe MaTepHalIbl.
10 xmacc: Yrmyonennsii ypoBenb / M.U. Illabynun, M.B. TkaueBa, H.E.
®enopoBa, O.H. J[lo6poBa, AkmmoHepHoe ob6mectBo "M3gaTenbcTBO
"IIpocBenienue"

2. Anrebpa u Havajla MaTEMAaTHYECKOTO aHanu3a. J(MaakTH4YeCKre MaTepuabl.
11 xmacc: Yrmyonennsiii ypoBenb / M.U. Illabynun, M.B. TkaueBa, H.E.
®emopoBa, O.H. J[lo6poBa, AxmmonepHoe ob6OmectBo "M3mgaTenbcTBO
"IIpocenienue"

3. VYray6néuHnoe w3ydenme reometpun B 11 xkmacce. Mertonuueckue
pekomenaanuu k yuyeOoHuky A. JI. AnekcanmpoBa, A. JI. Bepuepa, B.
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N.Peikuka: yue6. mocobue ayst obmieoOpa3oBaT.opranuzanuii/ Axcenos K.H.,
[IpatyceBuu M. 4./ M3natensctBo "lIpocBemenue”

4. VYrny6néunoe wusydenue reometpun B 10 kiacce. Merogudeckue
pexomengamuu K yueOHuky A. Jl.Anekcangposa, A. JI. Bepuepa, B. .
Prrxuka: yue0. mocobue aist o0meoopazonar. opranusza-uuil/ [lanosckuii B.M.,
[Myneuun H.M. /M3narensctBo "lIpocBenienue”

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edu.gov.ru/ — MunnpocsemeHust Poccuu

http://www.edu.ru/ - ®enepanbhbiii moptan «Poccuiickoe 0Opa3oBaHHE»

http://school-collection.edu.ru/ - enMHas ~ KOJUIeKIus  1U(POBBIX
00pa3oBaTeNbHBIX PECYPCOB

https://rosuchebnik.ru/ - kopmopanus «Poccuiickuii yaeOHHK

https://resh.edu.ru/ - obpa3oBarenbHas oHIaiH-mIaThopma «Poccuiickas

QJICKTPOHHAA LIKOJIa»

https://uchebnik.mos.ru/ - 6udnmuorexa MIIII.
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