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Pabouass mporpamma mo yueOHOMy mnpeamery «Marematuka» (yriayOJeHHbBIN
ypoBeHb) (mpeameTHas oOmacth «Martematuka W HHpoOpMaTHKay)  (maiee
COOTBETCTBEHHO — IIPOrpaMMa 10 MaTeMaTHuKe, MaTeMaTHKa) BKIIOYACT MOSICHUTEIHHYIO
3aIMUCKY, COJEpKaHue OO0yUYeHUs, MIIaHUPYEMbI€ PEe3yIbTaThl OCBOCHUS MPOTPAMMBI I10
MaTeMaTHKe, TeMaTHYeCKOoe IUIaHUPOBaHUE, MepedeHb (KoIu(UKAToOp) MpOBEPSICMBIX
TpeOOBaHUII K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTENbHON MPOrPaMMEI
CpeaHero oo01ero 00pa3oBaHus U 3JIEMEHTOB COJIEPKaHUSI IO MAaTEMATHUKE.

[TosicHuTenpHAS 3aMKCKa OTpaKaeT OOIIUE eI U 3a/1a4l U3YYCHHSI MAaTEMAaTHKH,
XapaKTePUCTHKY TICUXOJOTUICCKUX TPEANOChUIOK K €€ W3YYCHHIO O0ydJaromuMucs,
MECTO B CTPYKType y4eOHOro IjiaHa, a TaKKe IMOAXOJbl K OTOOpY Colep:KaHus, K
OTIPECICHUIO TUTAHUPYEMBIX pe3yJIbTaTOB W K CTPYKTYype TEMaTUYECKOTO
TUTAHUPOBAHUSL.

Copepxanne OOy4YeHHsI PpacCKphIBaeT COJAEpKATENbHBIE JUHHUH, KOTOPHIC
MpeiaraloTcs Jisi 00s3aTeIbHOTO M3YYEHHUS B Ka)XJIOM KJIacC€ Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl.

[InanupyemMble pe3yJabTaThl OCBOCHUS MPOTPAMMBI MO MAaTEMaTUKE BKIIIOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIE PE3yJbTaThl 3a BECh IMEpPUOJ OOYYECHHS Ha YPOBHE
cpeaHero odmiero oopa3oBaHusi, a TaKkKe MPEAMETHbIE JTOCTUXKEHUS 00yYarolerocs 3a
KaXX/IbIid 101 O0y4eHHUSI.

HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma nmo mMaTteMaTvke yriryOJIEHHOTO YPOBHS Ui OOyYarOIIUXCsl Ha ypPOBHE
cpeaHero oOmiero oOpa3zoBaHusi paspadborana Ha ocHoBe DPI'OC COO ¢ yuerom
COBPEMEHHBIX MHPOBBIX TpPEOOBaHUM, TMPEABABIIEMBIX K MAaTeMaTUYECKOMY
o0pa3oBaHMIO, U TPAAMIIMK pOCCHIlCKOTO oOpa3zoBanHus. Peamusamus mporpaMmbl 1O
MaTeMaTUKe 00ECIeYnBAET OBJIAJICHUE KIIFOYEBBIMU KOMIETEHIIUSIMU, COCTABIISIONIMMU
OCHOBY IS  CaMOpPa3BUTUSI U  HENPEPHIBHOTO  OOpa3oBaHUs,  IIEJIOCTHOCTh
OOIIEKYyIbTYPHOTO, JIMYHOCTHOTO W  TO3HABaTEIBHOTO  Pa3BUTHS  JIMYHOCTU
oOy4Jaronuxcsi.

B mporpamme 1o mareMaTuke YYTEHBI WU M TOJOXKEHUS KOHIEMIIUA Pa3BUTHUS
MaTeMaTh4eckoro obOpa3oBanusi B Poccuiickoit ®Depepanuu. Maremaruueckoe
oOpa3oBaHHE€ JOJKHO peIaTh 3a7ady OOeCleuYeHUs: HEOOXOJMMOTO CTpaHE YHCIIa
oOydJaronuxcsi, MaTeMaTH4ecKas TIOJrOTOBKAa KOTOPHIX Oblla OBl JIOCTATOYHA JJIS
MPOJIOJDKEHUST 00pa30BaHMS IO PA3IMYHBIM HAIPABICHUSM, BKIIIOUas MPETOJaBaHUE
MaTeMaTUKH, MaTeMaTUYEeCKHUe HccleqoBaHus, paboTy B chepe HMHPOPMALMOHHBIX
TEXHOJIOTMA ¥ JpYyruxX, a Takke OOecTmeueHusl g Kaxaoro oOydaromnierocs
BO3MOXHOCTH  JIOCTMKEHHMSI ~MaTEMaTHUYeCKONM  MOJTOTOBKM B  COOTBETCTBUU
C HEoOXOaUMBIM €My ypoBHeM. Ha pemieHue 3THX 3ajad HallelieHa Mporpamma Iio
MaTeMaTHKe YIITyOJICHHOTO YPOBHSI.



Heo0OxoaumMocTh MaTeMaTHUECKOM MMOATOTOBKH 00YCIOBIEHA 00YCIOBIECHO POCTOM
quclla CIIEHUANIbHOCTEH, CBI3aHHBIX C HETIOCPEICTBEHHBIM IPUMEHEHUEM MAaTEMATHKH (B
chepe IKOHOMUKH, OW3HECE, TEXHOJOTMYECKHMX OO0JacTAX, T'yMaHUTapHBIX cdepax).
KonnuectBo oOyuwarommxcs, IJis KOTOPbIX MaTeéMaTHKa CTaHOBHUTCA (DyHAaMEHTOM
o0Opa30BaHMsl, IVIAHUPYIOLUX 3aHUMAThCSl TBOPUECKON U UCCIIEI0BATENBCKON paboToOi B
o0jacTu MaTeMaTWKH, WHGOPMATUKU, (U3UKH, IKOHOMUKM U B JPYIHX OO0IACTSX,
YBEJIMYMBAETCS, B TOM YUCJIE C YYETOM OOYyYaroluxcs, KOMy MaTeMaThka HyXHa JJis
UCIOJIb30BaHUs B IPOECCUX, HE CBS3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknanHas 3HaYUMOCTh MaTEeMAaTHKH OOYCJOBJIEHA TE€M, YTO €€ MPEAMETOM
ABJIAIOTCS (PYHIAMEHTAJIBHBIE CTPYKTYpPBl HAIIET0 MHUpa: MPOCTPAHCTBEHHBIE (OPMBI U
KOJIMYECTBEHHBIC  OTHOIIEHUS, (YHKIMOHAIBbHBIE 3aBHCUMOCTH U  KaTerOpUU
HEOIPEAEIEHHOCTH, OT MPOCTEHIINX, YCBAaMBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, 10
JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JJIsl pa3BUTHS HAYYHBIX U TEXHOJIOTUYECKHUX HJIEH.
be3 KOHKpETHBIX MaTeMaTH4YeCKHMX 3HAHWH 3aTPYyJAHEHO TOHWMaHWE MPHUHIIUIIOB
YCTPOMCTBA U MCIIOJIb30BAHUSI COBPEMEHHON TEXHMKH, BOCIPUATHE M HWHTEPIpETAIIHs
pPa3HOOOpa3HOW  COLMAIBHOM, SKOHOMHUYECKOW, TMOJUTUYECKOH  HH(POpPMALINH,
Mano3@QpeKkTuBHA TOBCEIHEBHAs NpaKTUYECKas NeATeIbHOCTb. Bo MHOrmx cdepax
po(hecCHOHATIBHOM AESITETbHOCTH TPEOYIOTCS YMEHUS BBIIIOJIHATH PACUYEThI, COCTABIISATh
QITOPUTMBI, TPUMEHATH (HOPMYJBI, MPOBOAUTH TE€OMETPUUYECKHE W3MEPEHUS U
MOCTPOEHUS, YUTaTh, 00pabaThIBaTh, MHTEPIIPETUPOBATH U NMPEACTABIATH HHDOPMALIHIO
B BUJIe TAOIUII, IMarpamMm U rpauKkoB, MOHUMATh BEPOSTHOCTHBIN XapaKTep CIydalHbIX
COOBITHIA.

OnHOBpPEMEHHO ¢ pacliupeHueM chep NpUMEHEHUs MaTEMaTUKH B COBPEMEHHOM
oOmecTBe Bce 0OoJjiee Ba)XHbIM CTAHOBUTCA MAaTEMATUYECKUM CTUJIb MBILUICHUS,
NPOSIBJISIIOIIMICS B ONpPENEICHHBIX YMCTBEHHBIX HaBblKkax. B mporecce u3ydeHus
MaTEeMaTHUKUd B apCeHajl MPUEMOB M METOJOB MBILIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKIIIOUAIOTCS MHAYKLMS U JAEAYyKLHs, 0000IIEeHNEe U KOHKPETU3alus, aHaIu3
U CUHTE3, Kilaccu(uKaIus u cuctemMaTu3anus, abcrparupoBanue u aHainorust. OObEKThI
MaTEeMaTHUYECKUX YMO3AKIIOUEHUH, TpaBUia HUX KOHCTPYUPOBAHMS PACKPBIBAIOT
MEXaHU3M  JIOTHYECKUX  IOCTPOEHUHM,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHUS
dbopmynupoBaTh, 0OOCHOBBIBATh W JIOKA3bIBAaTh CYXKIEHHUSA, TEM CaMbIM (POPMHUPYIOT
JIOTUYECKU CTWJIb MBIIUICHUA. Beaymas poiab NPUHAIICKAT MaTeMaTHKe B
(GbOopMUPOBAHUN AITOPUTMUYECKOM KOMIIOHEHTHI MBIIUIEHUS W BOCIHMTAHWW yMEHUU

JNEeUCTBOBaTh MO  3aJlaHHBIM  QJIrOPUTMaM,  COBEPIICHCTBOBATH  HM3BECTHBIC
1 KOHCTPpYHpOBaTh HOBBIC. B mporiecce pemieHus 3aga4 — OCHOBBI JIJIsi OpTraHU3alUU
y4eOHON JESITENPHOCTH Ha YypOKax MaTEeMaTUKH — Pa3BHBAIOTCS TBOpYECKas

Y TIPUKJIATHAS. CTOPOHBI MBIIIIJICHUS.

OOyueHre mMaTeMaTUKE JacT BO3MOXKHOCTh Pa3BUBATh y 00YyYarOUIUXCS TOYHYIO,
parMoHaNbHYI0 U WH(POPMATUBHYIO pPeYb, YMEHHE OTOMPATh HAamOOJIee MOIXOSAIINE
SI3BIKOBBIC, CHUMBOJIMUECKHE, TpadUUecKWe CpPEICTBa IS BBIPAXKCHUS CYXKICHHH U
HaTJISITHOTO UX TPEJICTABIICHUS.



HeoOxoaumbiM KOMMOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHH
ABJISIETCS 00I1Iee 3HAKOMCTBO C METOJJaMU TTO3HAHUS ACHCTBUTEIBHOCTH, IIPE/ICTABIICHUE
O TpeIMeTe M METOJIe MAaTeMaTHKH, €ro OTIUYHMSIX OT METOJOB E€CTECTBEHHBIX U
T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHUS MAaTeMAaTHKH I PEIICHUS
HAy4YHBIX M MPHUKJIAJAHBIX 3a/ady. MaTemaTudyeckoe oOpa3oBaHHe BHOCUT CBOM BKJaja B
dbopMupoBanue o011 KyJIbTyphl YeTOBEKA.

N3yyenne MareMaTwku CIOCOOCTBYET ACTETHYECKOMY BOCHHUTAHHUIO YEJIOBEKa,
NOHUMAHUIO KpPacoThl W M3AIIECTBA MAaTEMATHUYECKUX PACCYX ICHUH, BOCIPHUATHUIO
reoMeTpuyYecKux (opM, YCBOCHUIO UJIEU CUMMETPHUHU.

[TpuopurerHsiMu HessiMu 00ydenust Matemaruke B 10 — 11 kimaccax Ha yrimyOieHHOM
YPOBHE IMPOJIOJIKAIOT OCTABATHCS:

dbopMHpOBaHHE IEHTPAIBHBIX MAaTEeMATHUYECKUX TMOHSATUH (YUCIO, BEIUYHMHA,
reoMeTpuueckas (Qurypa, TEpEeMEHHas, BEPOSTHOCTb, (YHKIHs, MPOU3BOIHAS,
MHTErpal), 00eCleynBaOIIUX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMAaTUYECKOTO
o0pa3oBaHUs 00YUaOIINUXCS;

MoJIBeJICHUE OOydYaromuXcsi Ha JOCTYIMHOM JMJii HHUX YpPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MaTEMATUKU U OKPYXKAIOIIEr0 MUPa, TOHUMAHUIO MATEMAaTUKHA KaK YaCTH
o0IIe# KyJIbTYpHl YEJIOBEUECTBA;

pPa3BUTHE MHTEIUICKTyaIbHBIX M TBOPYECKUX CHOCOOHOCTEH O00yYaromumxcs,
MMO3HABATEIILHON aKTHBHOCTH, MCCIICIOBATEIBCKAX YMEHUHN, KPUTUIHOCTH MBIIUICHHS,
MHTEpeca K U3YYCHUIO0 MaTeMaTHUKHU;

dbopmupoBaHre (PYHKIIMOHATIBHONM MaTEMaTUYECKOM TPaMOTHOCTH: yMEHHS
pacmo3HaBaTh MaTEMaTHYECKHWE AacCleKThl B PEANTbHBIX JKHU3HEHHBIX CHUTYaIUsX
U TpH U3YYCHUW JAPYTHX YYEOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH
U 3aKOHOMEPHOCTEH, (QOopMyIMpoBaTh WX Ha SI3bIKE MAaTeMaTHKH M CO3/1aBaTh
MaTeMaTUYeCcKre MOJCNIU, NPUMEHSITh OCBOCHHBIM MaTeMaTHYeCKU ammapatr Jis
peIIeHUS TMPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HWHTEPIPETUPOBATH M  OICHWBATH
MOJIyYCHHBIC PE3YJIbTATHI.

OCHOBHBIMM JTMHUSAMHU cojiepkanus MatemaTuku B 10 — 11 knaccax yriry0iaeHHOTO
YpOBHS  sBISAIOTCS: «YUucna W BBIUUCHECHHS», «AnreOpa» («Anrebpandeckue
BBIPOKCHUS», «YpaBHEHUS W HEpPaBEHCTBay»), «Hadama mMaTeMaTHYECKOTO aHAIIN3ay,
«Teometpusiy  («['eomerpuyeckue ¢urypsl U ux CcBoWcTBay, «M3mepeHue
T€OMETPUUYECKUX BEIUYHHY»), «BepoATHOCTh W CTaTUCTHKa». JlaHHBIE JMHUU
Pa3BUBAIOTCS TTAPAIUIETHHO, KaX1asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJTHAKO HE
HE3aBHCHUMO OJIHA OT APYTOi, a B TECCHOM KOHTAKTE U B3auMoaericTBuu. Kpome storo, ux
OOBEIMHSACT JIOTMUYECKas COCTaBISIONIAs, TPAJAUIMOHHO TIPUCYIIas MaTeMaTHKE U
MPOHMU3BIBAIONIAS BCE MAaTEeMaTHYECKHE KypChl W COJCPXKATCIbHBIC JIMHUM.
ChopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUIMU:
oTpesieNieHue, aKCuoma, Teopema, CIEJICTBUE, CBOMCTBO, NMPHU3HAK, J0KAa3aTebCTBO,
paBHOCWIBHBIE (POPMYTUPOBKH, YMEHUE (POPMYIMPOBATH OOPATHOE U MTPOTUBOTIOIOKHOE
YTBEP)KJICHUE, TMPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, HCIOIB30BATH METO



MaTeMaTUYECKOW MHAYKIIMU, TPOBOJIUTH JI0KA3aTENIbHbIE PACCYXKIACHUS MPU PEUICHUU
3a/lay, OLIEHMBATh JIOTMUECKYIO MPABWIBHOCTb PACCYKJECHUW» OTHOCUTCS KO BCEM
yueOHbIM KypcaMm, a (OpMHpPOBAHUE JOTHYECKUX YMEHUU pachpelessieTcss M0 BCEM
rojiaM oOy4eHusI Ha YPOBHE CPETHETO 0OIIEeT0 00pa30BaHUSI.

B cootBerctBUn ¢ ®I'OC COO maremaTHKa SBISIETCS 00s13aTEIbHBIM MTPEIMETOM
Ha JAaHHOM YypoBHE oOpa3oBaHus. Hacrosmiedl mnporpaMmoi 1O MaTeMaTHKE
npeaycMaTpuBaeTcsl u3ydeHue yudeOHoro mpeamera «MartemaTuka» B paMKax Tpex
yueOHBIX KypcoB: «AjnreOpa M Hayajia MaTeMaTHYecKOro aHanuza», «['eomerpus»,
«BeposaTHOCTB U cTaTUCTHKAY. POPMHUPOBAHUE JIOTUUECKUX YMEHUM OCYIIECTBIIIETCS HA
NPOTSHKEHUH BceX JieT OoOydeHHss Ha YpOBHE cpefaHero ooiiero oOpa3oBaHHs, a
AJIEMEHTBI JIOTUKH BKJIFOYAIOTCS B COJIEPKAaHUE BCEX HA3BAHHBIX BHIIIEC YICOHBIX KYPCOB.

OO6mIee 9ynCiI0 YacCOB BBIICICHHBIX ISl H3yYeHUS MaTeMaThku, — 544 gaca: B 10

Kiacce — 272 yaca (8 yacoB B Hezeno), B 11 kiacce — 272 vaca (8 4acoB B HEZEI0).

IHJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDBI

1) rpa:kaaHCKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMK OOYyYarOIIerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'0 YJI€eHa POCCHMCKOro OOIecTBa, MPEICTaBICHUE O MaTeMaTUYECKUX
OCHOBaX (D)YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH, NPOUEAYp TPaXKTAHCKOTO
oOuiecTBa (BHIOOPHI, OMPOCH U APYTo€), YMEHUE B3aWMOJAECHCTBOBATH C COLIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMHU U HA3HAUCHHUEM;

2) MATPUOTHYECKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh  POCCHUMCKOW TPaKJAHCKOWM  HUIEHTUYHOCTH, YBAXKCHUS
K MPOIUIOMY M HAaCTOSIIEMY POCCUHUCKOW MAaTE€MaTUKH, LIEHHOCTHOE OTHOIICHUE
K JIOCTHXKEHUAM POCCHMCKUX MAaTEMAaTUKOB M POCCUMCKOM MATEMATHUYECKOW IIKOJIBI,
HCIIOJb30BaHUE ATUX IOCTHKEHUM B IPYTUX HAayKaX, TEXHOJIOTHUSX, cepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAaHWE JYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, OSTUYECKOTO TOBEJCHUSI, CBS3AHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKH U JEATEIbHOCTHIO YYEHOIO, OCO3HAHHWE JIMYHOTO
BKJIaJia B TIOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHONIEHWE K MHUpPY, BKJIKOYAs JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, PEIICHHWH, pPacCyXICHHHA, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acCIleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3HUecKOro BOCIIHTAHMA:



c(OpPMUPOBAHHOCTh YMEHHUS NMPUMEHATh MaTEMaTHUYECKHE 3HAHUS B HHTEpEcax
3I0pOBOr0 U 0e30macHOro o0pas3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pPOBBIO  (370pOBOE THUTAaHHUE, COAJAaHCHUPOBAHHBIA PEXUM 3aHATHH M OTIbIXa,
perynspHasi pu3udeckas akTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE MPH 3aHATHUAX
CIIOPTUBHO-0370POBUTENLHON AEATEIBHOCTHIO;

6) TPyA0BOro BOCIUTAHMA:

TOTOBHOCTh K TPY/Iy, OCO3HaHUE LEHHOCTU TPYIOIIO0US, UHTEPEC K Pa3IMYHbIM
chepaM mnpodecCHOHAIBHON JIEATEbHOCTH, CBS3aHHBIM C MaTeMaTHKOM U ee
MPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymelr mpodeccun
U peaM30BbIBaTh COOCTBEHHBIEC JKW3HEHHBIC IUIAHbI, TOTOBHOCTh U CHOCOOHOCTH
K MaTeMaTu4ecKoMy 0Opa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUHU MPAKTUYECKUX 3a7a4 MaTEeMaTUUECKON
HaIlPaBJICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCTIHTAHUS:

c(OPMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPhl, IOHUMAHHUE BIMSIHUS COLMATBHO-
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIBHOM Cpeibl, OCO3ZHAHUE
rJ100aJbHOTO  XapakTepa HKOJIOTMYECKUX MpoOJeM, OpHEHTaluss Ha IpPUMEHEHUE
MaTeMaTUYECKUX 3HAHUM [JIs pelIeHHs 3aJad B O0JacTH OKpPY’KaloIIEeW Cpensl,
IJJAHUPOBAHKUE MOCTYIIKOB M OLIEHKH WX BO3MOKHBIX ITOCJIEICTBHM IS OKPYKAOIIEH
Cpelpl;

8) HEeHHOCTH HAYYHOT'0 TIO3HAHMS:

cOPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH W OOIIECTBEHHON MPAKTUKH, TOHMMAaHUE MaTeMaTHUCCKOW HAyKH Kak
cephl 4eT0BEYECKON IEATEILHOCTH, ITAIIOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIS Pa3BUTHSI
[UBWIIN3AIIMH, OBJIAZICHUE SI3BIKOM MaTEMaTHMKHM W MAaTeMaTHYeCKOW KYJIbTYPOH Kak
CPEJACTBOM  TIO3HAHUS  MHpPA,  TOTOBHOCTh  OCYIIECTBJIATH  MPOCKTHYIO U
HCCIIEI0BATEIILCKYIO IEATCIIbHOCTD HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare m3ydeHus MaTreMaTHK{A Ha YPOBHE CpeaHEero oOiero oOpa3oBaHUs
y oOyuatomerocsi 6ynyT chopMUpPOBaHbI MO3HABATEIbHBIE YHUBEPCAIbHBIC YUCOHBIC
JCHUCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC YyYEeOHBIC NCHCTBHS, PETYJISATHBHBIC
YHUBEpCaIbHbIC YI€OHBIE ICUCTBUS, COBMECTHAS JICSTEIBHOCTb.

ITo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeHCTBUS
ba3oBble Jloruyeckue 1eicTBUA:

BbIABJIATE MW XapPaKTCPU30BATL CYIICCTBCHHBLIC IIPHU3HAKH MATCMATHYCCKHUX
00BEKTOB, TOHSATUH, OTHOIICHUH MEXIy MOHATUSIMH, (OPMYIUPOBATH OMPEICICHUS
HOHHTHﬁ, yCTaHaBJIMBATb CymeCTBCHHBIfI ITPHU3HAK KJ'IaCCI/I(l)I/IKaLII/II/I, OCHOBAaHUA OJIA
O606H1€HI/I$I 1 CPAaBHCHUS, KPUTCPUHU ITPOBOJUMOI'O aHAJIN3a,

BOCIIPMHUMATh, (OPMYIHPOBATh U MPEOOPa30BBIBATh CYKACHUS: YTBEPAUTEIbHBIC



U OTpULIATEIbHBIE, €IMHUYHbIE, YACTHBIC U O0IIKE, YCIOBHBIE;

BBIBISITD MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOPEUMS
B (axTax, JaHHBIX, HAONIOACHUAX U YTBEPXKIEHUSAX, NpeIaraTb KpUTEPUM IS
BBIABJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JIEJIaTh BBIBOJIBI C MCITOJIB30BAHUEM 3aKOHOB JIOTMKH, 1€yKTUBHBIX U MHyKTUBHBIX
YMO3aKIIFOUCHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTEJIbCTBA MAaTEMATHYECKUX YTBEPKACHUI
(mpsiMble W OT MPOTUBHOIO), BBICTpPAUBaTh AapPryMEHTALUIO, NPUBOAUTH IPUMEPHI
Y KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXICHUS U BBIBOJIBI;

BBIOMpATh CIIOCO0 pemieHus: yueOHOU 3aiauu (CpaBHUBATh HECKOJIBKO BAPHUAHTOB
pellIeHus1, BIOMpaTh HanboJee MOAXOIAUINI C yUETOM CaMOCTOSATEIbHO BBIJCIECHHBIX
KPUTEPHEB).

Bba3oBble ncciieqoBare/ibCKue 1eiiCTBHA:

MCIIOJIb30BAaTh  BONPOCHI KaK  HMCCIEIOBATEIbCKMM WHCTPYMEHT  IO3HAHMS,
(dbopMyIupoBaTh BONPOCH!, (PUKCUPYIOIIME NPOTUBOpPEUHE, MPOOdIeMy, YCTaHABIUBATb
MCKOMOE U JaHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

MPOBOAUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEAOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTH4eCKOro OObeKTa, SBJIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBJICHUSIMH, NIPOLIECCAMU;

CaMOCTOSITeNIbHO (popMynupoBaTh O0O0OOIIEHHSI W BBIBOJLI MO pe3yJibTaram
MIPOBEICHHOIO0 HAOJIOJICHUSA, UCCIEAOBaHMS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pPe3yJbTaTOB, BBIBOJIOB M OO0OIICHUH;

OPOrHO3UPOBATh BO3MOXKHOE PpAa3BUTHE INIpoLecca, a TAKKE BBIIBUIaTh
MPEANOJIOKEHUS O €r0 PA3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISBIIATH Je(UIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOAMUMBIX JJISI OTBETAa HAa BOIIPOC
U JJIS pelIeHUs 3a1a4H;

BEIOWpATh WHMOPMAITMI0O W3 HCTOYHWKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAILIUIO PA3IMYHBIX BUIOB U (PopM
MIPEICTABIICHHUS;

CTPYKTYPUpPOBaTh HMH(POPMAIIMIO, TPEJACTABIATH €€ B pa3IMdHbIX (opmax,
WJUTIOCTPUPOBATH TpapUIecK;

OIICHWBATh HAJICKHOCTh MH(MOPMAITUH IO CAMOCTOSTEIBHO C(HOPMYyIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKkaTHBHBIE YHUBeEpPCAJbHbIE Y4eOHbIE eiiCTBHS
O0wmenne:

BOCHIPUHUMATh U (OPMYIUPOBATh CYXKIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U 1EJISIMU OOIIEHMS], ICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MNUCBMEHHBIX TEKCTaX, 1aBaTh MOSACHEHUS [0 XOLY PELICHUs 3a1a4yd, KOMMECHTUPOBATh
IIOJIyYEHHBIN pE3yJIbTaT;

B XO0/€ OOCYXIEHHMs 3aJaBaTb BOIPOCHl IO CYILIECTBY OOCYXIA€MOW TEMBI,
npo0OJsieMbl, pelaeMoil 3a1ayu, BHICKA3bIBaTh HJEU, HAlleJICHHbIE Ha MOUCK pPEeLICHHUS,



CONOCTABIIATh CBOM CYXICHUSA C CYXACHUAMU JPYTUX YYaCTHUKOB JUaJIora,
oOHapyXHBaTh pa3INUKe U CXOJICTBO MO3ULIMH, B KOPPEKTHOU (opMe hopMyTupoBaTh
Pa3HOIIIACHSI, CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3aJayd, OKCIEPUMEHTAa, HCCIEI0BAHUS,
IPOEKTa, CaMOCTOSATENbHO BBIOMPATh (OpPMAT BBICTYIJICHUS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUN.

PerynsiTuBHbIC YHUBEpPCAJIbHbIe Y4eOHbIC ACHCTBUSA
Camoopranuzamnus:

COCTABJISITH IJIaH, JITOPUTM PEIICHUS 3a/1a4i, BEIOMPATH CIIOCO0 PEIICHUSI ¢ yUeTOM
UMECIOLIUXCS  PECypCcOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBAThH BAPUAHTHI PEIICHUHN C yUeTOM HOBOW MH(pOpPMAITUH.

CaMOKOHTPOJIBb:

BJIQJICTh HABBIKAMHU TO3HABATENHLHON pe(dieKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUN M MBICIUTEIBHBIX MPOIECCOB, WX pe3yJbTaTOB, BIAJETh CIOCOOaAMU
CaMOITPOBEPKH, CAaMOKOHTPOJISI Tpoliecca W pe3yjibTaTa PELICHHUs MaTeMaTH4eCKOU
3a]1a4H;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJ1auu,
BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaiJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJibTaTa ILIEJIH W YCIOBHUSIM, OOBSCHITH HPUYUHBI
JIOCTUKEHUS WU HEIOCTHXKEHHUSI PE3YIbTAaTOB JAEATeIbHOCTU, HAXOUTh OIIHOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eAATEJbHOCTD:

MMOHUMATh U UCIIOIb30BaTh MPEUMYILECTBA KOMAaHIHON U UHANBUIYAJIbHON pabOThI
Npy pEelIeHUH Yy4eOHbIX 3aj]ady, NOpPUHUMATh LEJdb COBMECTHOW JIESTENIbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMl0 COBMECTHOM paloThl, pachpenensiTb BUIbl PadoT,
JIOTOBApUBATLCS, OOCYXXJaTh MpollecC M pe3ynbTaT padoThl, 0000IaTh MHEHUS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TIPYNIOBBIX (QopMax paboTsl (00cyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOJIHITH CBOIO YaCTh pa0OTHI U KOOPAUHUPOBATH CBOU
JeHCTBUS C APYTMMHU YJ€HAaMH KOMaH]Ibl, OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOLIUt
MPOYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBUA.

IIpeaMeTHble pe3yJbTaTbl OCBOCHHS padoyeil mporpamMmbl MO MaTeMaTHKE
MpPEACTABICHbBl MO ToJaM OOy4YeHHsl B paMKaxX OTACJIbHBIX Y4YEeOHBIX KypCOB B
COOTBETCTBYIOIIMX Pa3Aesiax HACTOSAIIEN POrpaMMBI.



PABOYAS TPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»

HOACHUTEJIBHASA 3AIIMCKA

VYyeOnblil Kypc «Anredpa v Hayajga MaTeMaTHYECKOTO aHANIM3a» SBISETCS OJAHUM
u3 HamOoJee 3HAUYMMBIX B MPOrpaMMe CpeIHEro oOIIero oOpa3oBaHHUA, MOCKOIBKY,
C OJHOM CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y Il MU3Y4YeHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIpyroil CTOPOHBI, (POPMHUPYET JOTUYECKOE H
abCTpakTHOE MBIIUICHUE OOYy4YalolUXCsl HAa YPOBHE, HEOOXOIUMOM JJisi OCBOCHHS
uH(pOpPMATUKH, OOIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH U JPYruX AUCHUILIMH. B
paMKax JJaHHOT'O Y4eOHOro Kypca oO0y4arouiuecs: OBJIaJeBal0T YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOU HayKH, KOTOpas dopMmynupyer CBOHU JOCTH)KECHHUS B
MaTeMaTH4eCKOH popme.

VY4eOHblll Kypc ajireOpbl ¥ Havaja MaTeMaTUYECKOro aHaIM3a 3aKIaJblBAE€T OCHOBY
JUIA YCHEIIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKH, XUMHH, OHOJOTHH, MOHUMAaHMS
OCHOBHBIX TEHIEHIMN pPa3BUTHS SKOHOMUKH M OOIIECTBEHHOM 3>KWU3HH, MO3BOJISIET
OpUEHTHUPOBAThCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIOJIb30BaTh UX JUIS JaJIbHEUIIEro 00pa30BaHUs U B MOBCEAHEBHOMN KU3HU.
OBnagenne aOCTPaKTHBIMA W JIOTUYECKH CTPOTMMHU KOHCTPYKUHUSMH anreOpbl U
MaTeMaTUYeCKOro  aHaju3a pa3BUBAaE€T YMEHHME HAXOAUTh  3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHHHOCTb, JOKa3bIBaTh YTBEPXKIAECHUS C MOMOIIBI0 HMHIYKLIHH U
paccykJIarth  J€AyKTUBHO,  HCIIOJb30BaTh  00OOIIEHME W KOHKPETHU3AIUIO,
abcTparvupoBaHUE U aHAJIOTHUIO, (POPMHUPYET KPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone nzyuenus yueOHOro Kypca «Anredpa u Hauyajia MaTeMaTHYECKOTO aHATIN3a)
oOyuJaroluecs MoJIy4yatoT HOBBIN ONBIT PEIICHUs MPUKIIAIHBIX 33]1a4, CAMOCTOSITEILHOTO
IIOCTPOEHUSI MAaTeMAaTHMYECKUX MOJENEH pEaJbHbIX CHUTyallMi, WHTEpIpETALUN
MOJIYYEHHBIX PELICHUM, 3HAKOMSTCS C TPUMEPAMH MATEMAaTHUYECKUX 3aKOHOMEPHOCTEMN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMHUCI MAaTEMAaTUUECKUMH OTKPBITUSIMU U UX
aBTOpaMH.

VY4eOHblil Kypc 00J1aa€T BOCHUTATENIbHBIM MMOTEHIIMATIOM, KOTOPBIA peann3yeTcs
KaKk 4epe3 Yy4eOHBI MaTepuay, CHoCOOCTBYIOUIUNA (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUsA, TaK M uepe3 chneuuPuky ydyeOHOM MesTeNbHOCTH, TpeOyrouien
MIPOJIOJKATEIBHON KOHUEHTPALMM BHUMAHUSA, CaMOCTOSITEIIBHOCTH, AKKYpaTHOCTH U
OTBETCTBEHHOCTH 32 MOJyUYEHHbIN pe3yJIbTar.

B ocHoBe Meroauku oOyueHus anreOpe M HadajaM MaTEeMaTHYECKOTO aHaln3a
JICKUT ACSITEIbHOCTHBIN MPUHIUI 00YUESHHUS.

B crtpykrype yueGHOrO Kypca «Anredpa u Hayajga MaTEMaTHYECKOrO aHAJIA3a»
BBIJICJICHBI CIIEIYIONINE COAEePKATEIbHO-METOAMYECKUE JIMHUU: «HUCIa U BEIYUCICHUS,
«Dynknuu u rpadukn», «YpaBHEHUS W HEpaBeHCTBa», «Hauama matemaTudeckoro
aHanu3a», «MHOXKecTBa W JIOTHKa». Bce OCHOBHBIE COIEPKATEIbHO-METOIUYECKHE



JUHUM U3Yy4YalOTCsS Ha MPOTSHKEHUHU JBYX JIET OOy4YeHHUS Ha YPOBHE CPEJHEro OOIIero
o0pa3oBaHUsl, €CTECTBEHHO JOMOJHSIS IPYT Apyra W MOCTENEHHO HACHIIIASICh HOBBIMU
TeMaMH U pasjeniaMu. J[aHHbIN y4eOHBIA KypcC SIBISETCS WHTErPATUBHBIM, MOCKOJBKY
0o0BeqUHSET B c€0€ COAEPKAHNE HECKOJIBKMX MAaTEMATHUYECKUX TUCLUILUINH, TAKUX KakK
anredpa, TPUTOHOMETPUS, MATEMATUYECKUM aHAIN3, TEOPUS MHOKECTB, MaTeMaTHYECKas
noruka u apyrue. [lo Mepe Toro kak oOyyaromiecsi OBIaIeBalOT Bce Oosiee MIMPOKUM
MaTEeMaTHUYEeCKUM  ammaparoM, |y  HUX  TIOCIEAOBaTelbHO  (OpMUPYETCS U
COBEPILIEHCTBYETCS YMEHUE CTPOUTH MATEMaTHYECKYI0 MOJENb PEaIbHOM CHUTYallUH,
NPUMEHSTh 3HaHUS, TOJYYCHHbIE MPH HW3YYCHHH Y4YeOHOTrO Kypca, IS pEelIeHUs
CaMOCTOSATENbHO  CHOpMYJIMPOBAHHOM  MaTEeMaTHYeCKOM  3aJaud, a  3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOAUYECKass JIMHUA «YKclia ¢ BBIUKMCICHUS» 3aBEpPILACT
(bopMHpOBaHNE HaBBIKOB UCIIOJIb30BAHNUS IEHCTBUTENBHBIX YUCEII, KOTOPOE ObLIO HA4aTo
Ha ypOBHE OCHOBHOTO 00111ero 00pa3zoBanus. Ha ypoBHe cpeaHero oomiero oopa3zoBaHus
0c000€ BHUMaHHUE yAENsAeTcs (POPMUPOBAHUIO HABBIKOB PAllMOHAJIBHBIX BBIYMCIICHUH,
BKJIFOUAIOLUX B c€0s MCMOIb30BAaHUE PA3IMUHBIX (OPM 3alKCH YHCiia, YMEHHUE JeNaTh
MPUKUIKY, BBIIIOJHITH TPUOIMKEHHBIE BEIUMCICHHS, OLIEHUBAThH YMCIIOBHIE BRIPAKEHUS,
paboTaTh C MaTeMaTHYECKMMHM KOHCTaHTaMU. MHOKECTBa HATypajbHBIX, LEINbIX,
pPalMOHAIBHBIX U JEHCTBUTEIBHBIX YHUCEN JOMOJHSAIOTCS MHOKECTBOM KOMIUIEKCHBIX
gycen. B KaxJIOM U3 3THX MHOXKECTB pAacCMaTpUBAIOTCS CBOWCTBEHHBIE €MY
crenupuUecKkre 3aJaul U Olepalyu: JeJIeHUE Halleslo, ONIEpUPOBAHMUE OCTaTKaMU Ha
MHOKECTBE LEJIbIX YUCEN, 0COObIE CBOMCTBA PALIMOHAIBHBIX U UPPALMOHAIBHBIX YHCEII,
apudmeTryecKkue ornepamuM, a TakkKe H3BJICUEHUE KOPHS HATypallbHOM CTEleHU Ha
MHOKECTBE KOMIUIEKCHBIX yucen. biaronaps  mociienoBaTelbHOMY — PACIIMPEHUIO
Kpyra HCIIOJIb3yeMbIX  YHCEN U 3HAKOMCTBY C BO3MOKHOCTSIMU UX PUMEHEHHUS 1JIs1
pellIeHus pa3IMuHbIX 3a7a4 (POpMHUpPYETCsl MPEACTABIEHUE O E€IUHCTBE MAaTEMaTUKU
KaK HayKM M €€ pOJIM B TMOCTPOCHHH MOJENEeH peaJbHOr0 MHpa, MIHUPOKO
UCIIOJIB3YIOTCSL  0000IICHNE ¥ KOHKPETU3aIIUS.

JInnus «YpaBHEHHUs 1 HEPABEHCTBA» PEaIM3yeTCs Ha MPOTSHKEHUH BCEro 00yUYeHus
Ha YpPOBHE CpeJHEro oo1ero o0pa3oBaHusi, TOCKOJIbKY B KaxaoM paszzaene [Iporpammsl
MPEeyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3a1ad. B pesynbrare oOyuaromuecs
OBJIAJICBAIOT PA3JIMYHBIMA METOAAMH PEIICHUS pPalUOHAIBHBIX, HpPPALUOHATIBHBIX,
MOKAa3aTeIbHbBIX, JIOTAPUPMUUECKMX U TPUTOHOMETPUUYECKUX YpaBHEHHM, HEPABEHCTB
U CHCTEM, a TaKXKe 3aJad, coaepkalux napaMmerpsl. llosydeHHbIE YMEHHSI HIMPOKO
UCIIOJIB3YIOTCS TIPU UCCIEAOBAaHUM (PYHKIIMH C MOMOILBIO MPOU3BOIHOM, IPU pELICHUU
NPUKIAIHBIX 3a7ad U 3a7ad Ha HAXOXKICHHE HAaMOOJBIIMX M HAaUMEHBUIMX 3HAYCHHM
¢bynkuuu. J[aHHas copepxaTenbHas JUHUS BKIIOYAEeT B ce0d Takke (pOopMUpOBaHUE
YMEHHM BBINOJHATH pacuerbl Mo (opMmynaM, MpeoOpa3oBaHUs PpaALUOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUHM, a TaKkKe BbIpAKEHU,
colepKalmx creneHu u Jjorapudmel. briaromaps u3zydeHuro anreOpandyeckoro



MaTepuanga MPOUCXOAMUT JalbHEWIEe pPa3BUTHE AITOPUTMHUECKOTO M aOCTPAKTHOTO
MBILLUIEHUS 00y4aroumxcs, OpMHUPYIOTCS HaBBIKU JIEAYKTUBHBIX PAcCyKJI€HUMN, pa0OThI
C CUMBOJIbHBIMU (pOpMaMH, MPEICTABICHHS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE
paBEeHCTB W HEpaBeHCTB. AjreOpa mnpeanaraet >(QQEKTUBHbIE WHCTPYMEHTHI IS
pELIeHUS IPAKTUYECKUX U ECTECTBEHHO-HAYYHBIX 3a/a4, HATrJIJHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAyKH.
ConepxxarenbHo-MeTOoqMueckass  JuHUA ~ «DyHKmuM U rpaduKu»  TECHO
neperieTaeTcs ¢ APYrUMU JUHUSIMH Yy4e0HOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3aaeT  IOCIENOBAaTENIbHOCTh  M3Y4YEHHMs  Marepuana. V3ydeHume  cTeneHHOW,
MOKa3aTeIbHON, JIOrapu(MUIECKOM U TPUTOHOMETPHUUECKUX (YHKIUH, UX CBOMCTB
U TpaduKOB, UCHOJIb30BaHME (YHKIUN A pEIIeHUs 3a]ad U3 JAPYTruX Yy4eOHBIX
IIPEIMETOB M PEaJbHOM >KU3HMW TECHO CBA3AHO KaK C MAaTEMaTUYECKUM AHAIN30M,
TaK U C PEIICHUEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TOM 0oJiblIOe BHUMAHUE yIEsAETCs
(opMUPOBaHNIO YMEHHUS BbIpaxaTb (OpPMyJIaMU 3aBUCUMOCTH MEX]Y Pa3IMYHBIMU
BEJIMYMHAMU, UCCIEA0BaTh MOITYYEHHbIE (DYHKIMH, CTPOUTh UX rpaduku. Marepuan
ATOU COAEpPKATEIBHOW JTMHUY HAIIEJIEH Ha Pa3BUTHE YMEHUIN U HABBIKOB, MO3BOJIIOIINX
BBIpaXaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMM B Pa3IM4YHON (pOpMe: aHAIUTUYECKOM,
rpadguueckoil u cnoBecHoOi. Ero n3yuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUS, CHOCOOHOCTH K 0000IICHNIO U KOHKPETU3AIMH, NCIIOJIb30BaHNIO aHATIOTHH.

ConepxarenpHass JmHUA «Havana wmareMaTWyeckoro aHaimusa» I03BOJISAET
CYLIECTBEHHO pAaCIIUPUTh KPYyr KaK MaTEeMaTU4YeCKHUX, TaK M MPUKIAAHBIX 3a/ad,
JOCTYMHBIX 00YYaIOUIMMCS, TaK KaK y HUX MOSIBJISIETCS BO3MOXKHOCTb CTPOUTD IpapuKu
CJIOHBIX (PYHKIUH, ONpeaensTh UX HAUOOIbIINE U HAMMEHbBIINE 3HAYEHUS], BBIYUCIISATD
wiouaan GUryp u o0beMbl TeJl, HaXOAUTh CKOPOCTH U YCKOPEHHs IpoueccoB. JlaHHas
coJiep KaTesIbHAsI JIMHKUSI OTKPBIBAET HOBBIE BOZMOYKHOCTH TIOCTPOEHUSI MaTEMAaTHYECKHUX
MOJENIed pealbHbIX CHUTyallUld, TO3BOJSET HAXOAUTh HAWIydIlee pEIIeHUE B
NPUKIAAHBIX, B TOM YHCIIE COLUAIbHO-3KOHOMUYECKHX, 3aJadax. 3HAKOMCTBO C
OCHOBAMHM MAaTE€MaTHYECKOr0 aHajJIu3a CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO,
(OpMaJIbHO-IOTHYECKOTO ¥ KPEAaTUBHOIO MBIIUICHUS, (OPMUPOBAHUIO yMEHUI
pacno3HaBaTh MPOSBICHHS 3aKOHOB MAaTEMATHKM B HAayKe, TEXHHKE U HCKYCCTBE.
OOyuarolyecss y3HAIOT O BBIJAIOIIMXCS PE3ysbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHS
MaTEeMaTHKHU KaK HAyKu, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKas! JTUHUA «MHOXECTBA U JIOTUKa» BKIIOYAET B ceOs
AJIEMEHTBI TEOPUM MHOXKECTB U MAaTEMATUYECKOH JIOTHKU. TeopeTuKko-MHOKECTBEHHBIE
MIPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJBbHONM MaTEMaTUKH M IPEJIararT
HanboJiee YHUBEPCAIbHBIA $3bIK, OOBEIUHSIIOUIMI BCE pa3fesibl MaTEeMaTUKH U €€
MIPWIOKEHUH, OHU CBA3BIBAIOT PA3HbIE MATEMAaTUYECKHUE JUCLUIUIMHBI M UX MPUIIOKEHUS
B €IMHOE Liejoe. BakHO naTh BO3MOXKHOCTH OOydaroueMycsl MOHHUMAaTh TEOPETHKO-
MHOKECTBEHHBIM  S3bIK ~ COBPEMEHHOM  MAaTeMaTHMKM U  MCIOJIb30BaTh  €ro
JUTSL BBIPAXKEHUSI CBOMX MbICHEH. J[pyruM Ba)KHBIM MPU3HAKOM MAaTEMATUKHU KaK HayKu
clleqyeT NpHU3HATb CBOWMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHUM M CII€OBaHUE



OTIPENICTICHHBIM TpaBUIaM TIOCTPOCHUS JTOKA3aTeIhCTB. 3HAKOMCTBO C JJIE€MEHTaMHU
MaTEeMaTHYECKON JIOTUKHM  CIIOCOOCTBYET  Pa3BUTHIO  JIOTUYECKOTO  MBINIJICHHS
00yJaromuxcsi, MO3BOJSIET MM CTPOUTH CBOW PACCYKJICHHS Ha OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUSI.

B y4eOHOM Kypce «Anredpa u Hayaia MaTeMaTHIECKOTO aHaN3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO MOJICITUPOBAHUSI, KOTOPBIC TMPHU3BAHBI CIOCOOCTBOBATH
(hOpPMHUPOBAHUIO HABBHIKOB TIOCTPOCHHS MOJCIICH peaTbHBIX CHUTYaIlUW, WCCIICIOBAHUS
TUX MOJEJIed C TIOMONIBIO ammapara anreOpsl W MaTeMaTHYeCKOTO aHaju3a,
WHTEPIPETAIMHA TOTYYCHHBIX PE3yJbTaTOB. Takue 3alaHus BIUICTEHBI B KaXKIbIH W3
pa3zesioB MpOrpaMMbl, IMOCKOJIBKY BECh Marephal ydeOHOro Kypca IIHPOKO
UCTIONIB3YETCSl  JJIsI  PEIICHHWs] TMPUKIATHBIX 3adad. [lpu  pemieHun peabHBIX
MPaKTUYECKHX 33/1a4 00ydJaronyecs pa3BuBaloT HabII0JaTeIbHOCTh, YMEHNE HAXOIUTh
3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIOJNB30BAaTh AaHAIOTHIO, 0000maTh U
KOHKPETH3UPOBATh TpoOsiemy. JlesTenbHOCTh TT0 (hOPMHPOBAHUIO HABBIKOB PEIICHUS
MPUKIAAHBIX 337a4 OpraHU3yeTCsl B MPOIECCe M3YyUYEHUS BCEX TeM Y4eOHOro Kypca
«Anre0Opa 1 Hayana MaTeMaTHYECKOTO aHAIN3ay.

OO61ee yuciao 4acoB, peKOMEHOBAHHBIX JJISI M3YUYEHHUs Y4eOHOro Kypca «Anredpa
U Havaja MaTeMaTHYeCKOro aHammsa», — 272 4aca: B 10 kmacce — 136 yvacoB (4 vaca
B Hegeno), B 11 kimacce — 136 yacoB (4 yaca B HEZIEO).

COILEPKXAHUE OBYYEHUA
10 KUIACC

Yucia v BbIYUCTICHUA

Pammmonansupie uyncina. OOBIKHOBEHHBIE U JCCATUYHBIE JPOOU, TMPOIEHTHI,
OeckoHeUHbIe nepuoanydeckue apoou. [Ipumenenne npobdeit u MPOIEHTOB JIsl PEIICHUS
MPUKJIAAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU.

JlerictBuTenbHble  yucia.  PanuoHanbHBE M UPpAlMOHAIBHBIE  4YKCIIA.
ApudmMernueckre onepanuu ¢ AeMCTBUTENbHBIMUA YicIaMu. MoAysb 1€HCTBUTEILHOTO
YKCIa U ero cBoicTBa. [[pubimKeHHbIe BRIYMCIECHUS, IPABHUIIa OKPYTJICHHS, TPUKUJIKA U
OLICHKA pPe3yJIbTaTa BIYUCIICHUN.

Crenenb ¢ 1enbIM mokasareiaeM. buanom Hrrotona. Mcronb3oBaHue MOAXOAAIIECH
dbopMBbI  3amuCH  JCHUCTBUTENIBHBIX YHCEN JJIA pEIICHUS NPaKTHUUYEeCKUX 3ajad
Y MIPEJICTaBJICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HATYypaJIbHOUM CTEMEHU U €T0 CBOMCTRBA.

CreneHb ¢  palMOHAJIBHBIM  TOKa3aTelleM W €€  CBOMCTBA, CTENECHb
C JEUCTBUTEJILHBIM [TOKA3aTEIIEM.

Jlorapudm uucna. CotictBa iorapudma. JlecsiTHaHbIE U HATYPATbHBIC JIOTAPU(PMBI.

CuHyCc, KOCHHYC, TaHT€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHT€HC YUCJIOBOTO apTyMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxxaecTBa ¥ TOXJIECTBEHHbIE NMPEe0Opa3oBaHMs. Y paBHEHUE, KOPEHb YPaBHEHUS.



PaBHOCMNIBHBIE ypaBHEHMS M ypaBHEHHs-CIEACTBUA. HepaBeHCTBO, penieHue
HEPAaBEHCTBA.

OCHOBHBIE METOJBl PEUIEHUS LEJbIX W JIpOOHO-palOHANbHBIX YPAaBHEHUN H
HEpPAaBEHCTB. MHOIO4YJIEHbBl OT OJHOM mNepeMeHHOM. JleleHue MHOTrOWIEeHa Ha
MHOTOUJIEH ¢ ocTaTkoM. Teopema be3y. MHuorouneHsl ¢ neasiMu Kod(@uimeHtamu.
Teopema Buera.

[IpeoOpa3zoBaHMs YUCIOBBIX BBIPAXKEHHI, COAECPHKAIIUX CTENEHU U KOPHHU.

WppauronaneHeie ypaBHEHUs. OCHOBHBIE METObl PELICHHS HUPPALMOHAIBHBIX
YPaBHEHUM.

[lokazaTenbHble ypaBHEHHsS. (OCHOBHBIE METOJbl PEIICHHS IOKA3aTEIbHBIX
YPAaBHEHUM.

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALIUX JOrapu(PMBbI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOJIbl PEUICHMS JOTapUPMHUUECKUX
YpaBHECHUH.

OcHoOBHBIE TpUroHOMETpUYeckre Gpopmyisl. [IpeoOpazoBaHe TPUTOHOMETPUYECKUX
BBIpaXKEHN. Perienne TpuroHOMETpUIECKUX YPAaBHEHUN.

Pemrenne cucrem JIMHEWHBIX YpaBHEHHMI. MaTpuia CUCTEMBI TMHENHBIX YPABHEHUM.
Onpenenurens MaTpULIbl 2X2, €ro reOMETPUIECKUN CMBICIT U CBOMCTBA, BBIYUCIICHUE €TO
3HA4YECHUs, IPUMEHEHUE ONPENEIUTEN I PEIICHUSA CUCTEMbI JUHEUHBIX YPaBHEHUM.
Pemienne npuknaaHeIX 3a4ad €  IOMOIIBIO CHUCTEMBl JIMHEMHBIX YpPABHEHHM.
HccenenoBanne nOCTPOSHHONW MOJEIH C TIOMOIIBIO MATPHUILL U ONIPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEICH PEATbHOW CUTyallud C ITOMOIIBIO
YpaBHEHUN W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aJ1ay M 337a4 U3 pa3IMyHbIX 00J1acCTEel HAYKU U pEaIbHOM KU3HHU.

DOYyHKUMHU U TPAaPUKH

OyHKIuUsA, cnocodbl 3amaHus  QyHKuu. B3aumHO oOpaTHBIe  (DYHKIIUU.
Kommnosumus gyukiuit. ['paduk pyHkumumn. neMeHTapHbie TpeoOpa3oBanus rpaukoB
GyHKIUH.

O6nactb ompefeneHuss U MHOXKECTBO 3HaueHuM (yHkuuu. Hynu Qyskmum.
[TpomexyTku 3HAKONMOCTOSTHCTBA. UeTHble W HeueTHble (yHkuuu. llepmonnueckue
¢bynakuun. [IpoMexyTkn MOHOTOHHOCTH (PYHKITMU. MaKCUMyMbl U MUHUMYMBI (DyHKITUH.
HauGosnbiiee n HaumeHbIee 3HaueHusT QYHKIINH Ha POMEXKYTKE.

JluneliHasi, KBaApaTHU4Hass U APOOHO-TMHEHHAss QYHKIUH. ODJEeMEHTapHOe
MCCJIEIOBAHKE U MTOCTPOEHUE UX TPaUKOB.

Crenennass (QyHKUusi ¢ HaTypaldbHbIM M LEJbIM TMoKa3aTeneMm. Ee cBolicTBa
u rpaduk. CoiicTBa U Tpaduk KOpHS N-0¥ CTEneHU Kak (YHKIMHU OOpPATHOW CTENEHU
C HaTypaJIbHBIM [TOKa3aTeJIeM.

[lokazatenbHass u Jorapudmuueckas (QyHKIMU, HUX CBOMCTBAa M Tpadukw.
Hcnonp3oBanue rpadhmkoB GYHKIIHM ISl pEIICHUS] ypaBHEHUH.

TpuronomeTrpudeckasi OKpyKHOCTb, OTIPECIIEHUE TPUTOHOMETPUUYECKUX (PYHKITHI
YHCJIOBOTO apryMEHTA.



OYyHKIIMOHAJIbHBIE 3aBUCUMOCTH B PEAIbHBIX Mpoleccax U siBieHUsX. ['paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Hauaja maTeMaTH4YeCKOro aHAIH3a

[TocnenoBatenbHOCTH, CIOCOOBI  3a/JaHus — MOcjieaoBaTtenbHOCTEH. MeTton
MaTeMaTH4eCKOM HMHIYKIMU. MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEA0BATEIBHOCTH.
Hcroprsi BOSHUKHOBEHHSI MAaTEMAaTHYECKOT0 aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas W TreoMeTpudeckas mnporpeccuu. beckoHeduHO yObIBaromias
reomerpudeckas rmporpeccus. Cymma OeCKOHEYHO YOBbIBalOUIEH TIeOMETPUUYECKOM
nporpeccur. JIMHEWHbIA W 3KCIOHEHUMAIbHBIM POCT. Yucino e. dopMysa CIOXKHBIX
IPOLEHTOB. Vcnonp30BaHne MPOrPECCUN ISl PEIIEHUS PEAbHbIX 3aJa4 IIPUKIIAIHOTIO
XapakTepa.

HenpepoiBHble PyHKIIMM U UX cBoicTBA. Touku paspbiBa. ACUMOTOTHI T'PapUKOB
¢ynkumii. CBoiicTBa (PYHKIMH HENpPEpBIBHBIX Ha OTpe3ke. MeToa HHTEpBaJOB IS
penieHus: HepaBeHCTB. [IpuMeHeHue CBOMCTB HENPEpBIBHBIX (YHKUIUNA IS PEIICHUS
3a/1a4.

IlepBas m BTOpas mpousBoAHble (pyHKUMU. OnpeneneHue, reOMETPUUYECKUN U
(bu3MYEeCcKuil CMBICI TPOU3BOIHON. Y paBHEHUE KacaTelbHON K TpaduKy (pyHKIUU.

[IpousBoanbie snemMeHTapHbIX GyHKUMNA. [Ipou3BogHasi CymMMBbl, NMPOU3BENCHUS,
YaCTHOTO M KOMIO3UIUU (QYHKIUH.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, Olepaluy HajJ MHOXECTBaMU U MX CBOICTBA. Jluarpammsl Dinepa—
Benna. [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO anmapara sl OMUCAHUS PEeATbHBIX
MPOIIECCOB U SABJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEAMETOB.
Onpenenenue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTOo OOBEKTa, CIEICTBHE,
JI0KA3aTENbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KJIACC

Yucsia v BbIYUCTICHUSA

HarypanbHbie u niensie uncna. [I[puMeHnenne npru3HakoB JE€IUMOCTH LIEJIbIX YUCET,
HanOobIui 001mwmil genutens (nanee — HOJl) u HauMeHnbIiee oOliiee kpaTHoe (anee —
HOK), octaTkoB 1o Moysito, airoputMa EBkinaa Jijist perieHus 3a/1a4 B HEJIbIX Ynciax.
Kommnekcaple uwncna. AnreOpamdeckas W TpPUTOHOMETpuueckas (OpPMBI 3amucu
KOMIUIEKCHOTO YHCJIa.

ApubdmMeTndeckre omnepanud ¢ KOMIUICKCHBIMH — yuciamu. 300pakeHue
KOMIUJIEKCHBIX YHMCEJI Ha KOOpAMHATHOM IockocTu. Popmyna Myaspa. Kopau n-oii
CTENICHH M3 KOMIUJIEKCHOrO 4ucia. [IpuMeHeHue KOMIUIEKCHBIX YHCEN JJIs pelieHUs
(UBUYECKUX ¥ TEOMETPUUECKHX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucreMa ¥ COBOKYITHOCTh YpPaBHEHHI M HEPAaBEHCTB. PaBHOCWIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OT060p KOpHEN TPUTOHOMETPUUECKHUX YPABHEHUI C MOMOIIbIO TPUTOHOMETPUYECKON



OKpY>KHOCTH. Penienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METO/BI PELLICHUS TOKA3aTENbHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHWS CUCTEM U COBOKYIIHOCTEM pPallMOHAJIBHBIX,
UPPALMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTAPU(PMUIECKUX YPaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu.

IIpruMmeHenne ypaBHEHMH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKHX
3a]a4 M 3aJa4 U3 pa3iMyYHbIX 00JIaCTEll HAyKHM U PEaJIbHOM JKU3HU, MHTEpIpeTalus
ITOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUNM U rpaduku

I'paduk xomnozunun GyHkuui. ['eometpudeckue oOpasbl ypaBHEHUM U HEPABEHCTB
Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QyHKINHU, UX CBONCTBA U TPaPUKH.

['padmyeckue MeTonbl pelieHus: ypaBHEHU U HepaBeHCTB. [ paduueckue MeTo bl
pelieHus 3aad ¢ mapaMeTpamu.

Hcnons3zoBanne rpadukoB  (QYHKUMH 1O  HUCCIENOBAaHUSA  IPOLIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MPU PEIICHUH 3aJady M3 JPYrux Y4eOHBIX
IIPEAMETOB U PEANBHON KU3HH.

Havana MaTeMaTH4eCKOro aHajm3a

[IpumeHeHne NPOU3BOAHOM K HCCIAEAOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTb
U dKCTpeMyMbl. HaxoxxeHne HanOoNbIIEero 1 HaMMEHbIIET0 3HaYE€HUN HENpepbhIBHOU
(GyHKIMM Ha OTPE3KE.

[IpuMeHeHre MPOU3BOTHOM TSl HAXOXKACHUS HAWTYUYIIEro peleHus B TPUKIaIHbIX
3aja4ax, sl OMPEENICHUsI CKOPOCTH M YCKOPEHHUs IIpolecca, 3aJaHHOTo (opMyJIoi niu
rpaduKoM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO  MepBooOpa3HbiXx. IlepBooOpazHbie
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoXIeHUs IepBOOOPa3HBIX.

Nurerpan. I'eoMeTpuyeckuil CMBICI HWHTErpana. BpIUHCIIEHHE ONPENEIEHHOTO
uHTerpana no gopmyne Herotona—Jlelonuna.

[IpuMeHeHne nHTerpana AJid HaX0XKICHUS IUIOIIAiel MIOCKUX (uryp u o0beMoB
r€OMETPUYECKUX TEIL.

[Ipumepsl  pemieHuit  auddepeHuuanbHbIX  ypaBHEHUH. MaremaTuieckoe
MOJEJIMPOBAHUE PEATIBHBIX MPOIIECCOB C MOMOIIBIO AU hepeHInaTbHbIX YpaBHEHUH.



HPEAMETHBIE PE3YJIbTATBI

K koniy o6ydenus B 10 kiaacce o0ydaronuics mojJyqduT CICAYIOMIKNE MPeIMETHBIC
pe3yNbTaThl 1O OTIEIBHBIM TeMaM pabodeil mporpaMMmbl yueOHOTo Kypca «Auredpa u
Havajla MaTeMaTHYECKOTO aHAIIN3a»:

Yuciaa 1 BBIYUCTICHUA:

CBOOOZHO OMEpUpPOBATh MOHATHSAMH: paIMOHAJIBHOE YHCIO0, OECKOHEYHas
nepuoaudecKkas 1po0b, IPOLEHTHI, UPPAIMOHAIBHOE YHCIIO, MHOKECTBA PAllMOHAIBHBIX
Y JEMCTBUTENBHBIX YHCEI, MOAYJIb JEHCTBUTEIBHOIO YNCIIA;

OPUMEHSTH TPOOU U MPOUEHTHI JJI PELICHUs MPUKIAIHBIX 3a7a4 U3 pa3InyHbIX
OTpaciiell 3HAaHUHM U pEeajIbHOMN KU3HU;

MPUMEHATh MNPUOIMKEHHBbIE BBIYMCIEHUS, IPAaBHIIA OKPYIJICHHS, TPHUKUIKY U
OILIEHKY PE3YJIbTaTa BHIUYNCIICHUN;

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTENEHb C LEIBIM ITOKa3aTeNeM, UCII0Ib30BaTh
MOAXO/SIILYI0 (POPMY 3aIIUCHU IEUCTBUTENIbHBIX YHCEI JIJISl pEHIEHUS MPAKTUYECKUX 3aa4
Y NIPEICTABIICHUS TAHHBIX;

CBOOOJHO ONEPUPOBATH MOHATUEM: apPUPMETUUYECKUN KOPEHb HaTypajIbHOU
CTEIIEHU;

CBOOOZIHO OIEpPUPOBaTh IMOHSATUEM: CTENEHb C PalUOHAIBHBIM I10Ka3aTeJeM;

CBOOOZHO ONIEPUPOBATH MOHATUAMU: JIOTapU(PM YUCIIA, IECATUYHBIE U HATypaJIbHbIE
Jorapu@mel;

CBOOOJITHO OMEpUPOBaTh MOHSATHSMU: CHHYC, KOCHHYC, TAaHT€HC, KOTaHT€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh TOHATHAMHU: APKCHUHYC, APKKOCMHYC W AapKTAHTE€HC YHCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OINEpUPOBATH TMOHATUSMH: TOXJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

MIPUMEHSTH PA3JIMYHBIC METO/IbI PEIICHUS PALIMOHAIBHBIX U JPOOHO-PAIlMOHATBHBIX
YPaBHEHUM, IPUMEHATh METOJ MHTEPBAJIOB ISl PELICHHS] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: MHOTOWIEH OT OJHOM TEePEeMEHHOMH,
MHOTOWICH C IeJBbIMU KOd(PuImeHTaMu, KOpHH MHOTOWICHA, MPUMEHSTH JIEeJICHUE
MHOTOYJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera mjis penienus
3a/1ad4;

CBOOOJHO OMEpPUPOBATh TMOHATUSIMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHUH, MaTpHIIA,
ONpPEENIUTENIb MATPUILIBL 2 X 2 U €r0 TEOMETPUUECKUN CMBICT, UCOJIb30BAaTh CBOMCTBA
ompenenuTesis 2 X 2 s BBIUUCICHHUS €r0 3HA4YCHUS, MPUMEHATH OINpPEeACTUTENH
JUISl PEIICHUS CUCTEMBI JIMHEHHBIX YpPaBHEHHM, MOJICIUPOBATh peajbHbIC CUTyalluH
C IOMOIIBK) CHCTEMBI JIMHEMHBIX YPABHEHUW, HUCCIEAOBATH MOCTPOEHHBIE MOJEIH C
MOMOIIBIO MaTPUIL U ONIPENICIIUTENEH, MHTEPIPETUPOBATH MOJTYUCHHBIN PE3YJIHTAT;

UCII0JIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMH JJIsl Pe0Opa30BaHMS BHIPAXKECHU;



BBITIOJHATh TPEOOpa30BaHUsl YHCIOBBIX BBIPAKEHHUH, COAEpXKAIIUX CTENEHH C
palMOHAIIHBIM [TOKA3aTeIEM;

MCIIOJIb30BaTh CBOWCTBA JIOTapU(MOB ISl MPeoOpa3oBaHUs JIOTapu(PMUUECKUX
BBIPAKCHU;

CBOOOJIHO  OMEpUpOBAaTh  TMOHATUSAMHU:  HMPPALMOHANBHBIE, TOKAa3aTEJbHbIC
U JIorapu(PMUUYECKUE YPAaBHEHHMsI, HAXOJUTh UX PELIEHUS C IMOMOIIbI PABHOCHIIBHBIX
IIEPEXO0JI0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEM;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHE (OPMYJBl i TpeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKCHUM;

CBOOOJTHO ONEPUPOBATH MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE, MPUMEHSITh
HeoOXonuMble (OPMyJbl JJIi  PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHU;

MOJEJIUPOBATh peabHbIE CUTYallMH HA SI3bIKE areOpbl, COCTABIISITh BBIPAXKEHMUS,
YpPaBHEHMS, HEPABEHCTBA II0 YCJIOBHIO 3aJa4M, HCCIECIOBATH ITOCTPOCHHBIE MOJIEIH
C MCTIOJIb30BAHKUEM allliapara aiareopsl.

DOyHKUNM U TPaPUKH:

CBOOOJHO OINEpUPOBaTh MNOHATHUSAMHU: (PYHKIUSA, CIOCOOBI 3aJaHus (PYHKUUH,
B3aUMHO OOpaTHbIe (PYHKIIMU, KOMIO3ULIUA (PYHKIUH, Tpaduk (QyHKIINH, BBIIOIHATH
aJIeMEHTapHbIE TPeo0pa3zoBaHusl rpa@UKoOB (HYHKIIHIA;

CBOOOJTHO OTMIEPUPOBATH MOHATHIMU: 00JIaCTh OMPENEICHUS U MHOXKECTBO 3HAUCHUIA
byHKIUN, HyId QYHKIUH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOZIHO  OMepUpOBaTh MOHATHSMHM: UYETHblE M  HEYeTHble (yHKUHH,
nepuoAndeckre (QYHKIUH, TPOMEXKYTKA MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbl U
MUHUMYMBI ~ (QYHKIIMHM, HauOoJbIllee W HaWMEHbIIee 3HA4YeHHEe (YHKIUU HA
IPOMEXKYTKE;

cBOOOIHO OTIEPHPOBATH MOHATHAMHU: CTENIEHHAs PYHKIMS C HATYPaJIbHBIM U LIEJIBIM
nokasaresiemM, rpauK CTENEeHHOW (YHKIMM C HAaTypaJbHBIM M LIEJbIM MOKa3aTeleM,
rpa@uKk KOpHS n-oMl CTENEeHH KaKk (PYHKUMHM OOpaTHOM CTENEHUW C HATypaJbHbIM
nokaszaTesieMm;

OTIEpUPOBATH MOHATHIMU: JTMHEHHAS, KBaJpaTUIHAS U IPOOHO-TMHEHHAs PYHKIINH,
BBITIOJHATH 3JIEMEHTAPHOE UCCIIeI0BAaHUE U MIOCTPOCHHUE UX TPaPHUKOB;

CBOOOJTHO OINEpPHpOBaTh TMOHATHAMU: TOKa3aTelnbHas W Jorapudmudgeckas
(GYHKIMH, UX CBOMCTBA M TpadMKH, UCIIOJIb30BATh X ITpadUKH IS pEIICHUs YpaBHEHUI;

CBOOOJHO  OMEpPUPOBAaTh  MOHATHSIMU:  TPUTOHOMETPUYECKAas  OKPYKHOCTb,
OTpe/ieNIeHUE TPUTOHOMETPUYECKUX (QYHKITUI YHCIOBOTO apryMEHTa;

MCIOJIb30BaTh Tpaduku (GYHKUUN A UCCIEAOBAHUS MPOLECCOB U 3aBUCUMOCTEM
NpU pelIeHUH 3a7ad U3 APYTruxX y4eOHBIX MPEIMETOB U peajbHOW KU3HH, BBIPAKATh
dbopMyiaMy 3aBHCUMOCTH MEKIY BEIHUNHAMU;

Hauvana maTemaTn4yeckoro anajimsa:
CBOOOJHO OMEpUpPOBaTh TMOHATUAMH: apuUPMETUUYECKass U TeOMETpUYEecKas
nporpeccusi, OECKOHEYHO YyObIBarollasi TeOMETpUYecKass Iporpeccus, JIUHEHHBIN



U SKCIIOHEHIMAJIBHBIM POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

HCIIOJIB30BATh IPOTPECCUU [Tl PEILICHUS PEaIbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa;

CBOOOJHO OMEPUPOBATh MOHITUSAMH: IOCIEIOBATEIILHOCTh, CIIOCOOBI 3a/laHus

MOCJIEIOBATEIBHOCTEW, MOHOTOHHBIE M OTPAHUYEHHBIE MOCIEA0BATEIIbHOCTH, IOHUMATh
OCHOBBI 3apOKJIEHHUS MATEMaTHYECKOr0 aHAJIN3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOOJIHO OINEpUPOBATh MOHITHSIMM: HENPEPbIBHbIE (PYHKIMH, TOUKH pa3pbiBa
rpadurka QyHKIHH, ACHMITOTHI Ipadrka QyHKIUH;

CBOOOJTHO ~ OMEPUPOBATH TMOHATHEM: (YHKIHMS, HEMpephlBHAs Ha OTpE3KeE,
IPUMEHATH CBOICTBA HENIPEPHIBHBIX (QYHKIIUM JUIs peIIeHUs 3a/1a4;

CBOOOJHO ONEpUPOBATHh NMOHATHUAMHU: NEPBAsI U BTOPAsl MPOU3BOAHBIE (PYHKIINH,
KacarelibHas K Tpaduky QpyHKIUY;

BBIYHUCIIATh MPOU3BOJHBIE CYMMBbI, TPOU3BEAEHUS, YACTHOIO U KOMIIO3UIIMHU ABYX
(GyHKIUi, 3HaTh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIMIA;

HCIIOJIb30BaTh FTEOMETPUUECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM JJIsl pEIIEHUS
3ajad.

MHo:xecTBa M JIOTHKA:

CBOOOJIHO OTNEPUPOBATH MOHITUSIMU: MHOKECTBO, OMEPAIIMK HaJ MHOKECTBAMU;

HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapar s ONMHCAHUS PEATbHBIX
MIPOIIECCOB M SIBJICHUM, TIPH PEIICHUH 3a7a4 U3 IPYTUX YICOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHSTUSIMU: OIpEJENIeHHe, TeopeMa, ypaBHEHHE-
CJIICACTBHE, CBOMCTBO MAaTEMaTHYECKOro OOBEKTa, J0Ka3aTeIbCTBO, PaBHOCHIIHHBIC
YPaBHEHUS U HEPABEHCTBA.

K koHiry oOyuenus B 11 kiacce oOy4aroniuiicst MOJIy4YHT CIAETYIONINE MPEIMETHBIE
pe3yJbTaThl M0 OTAEIBHBIM TeMaM padoueill mporpaMMbl yueOHOTO Kypca
«Anre0Opa u Hayana MaTEMaTUYECKOTO aHAIN3ay:

YucJia ¥ BbIYUCIEHUS

CBOOOJHO OIEPUPOBATh TMOHATHAMHU: HATypaJdbHOE W IEJI0€ YHCIIO, MHOECTBA
HaTYpaJIbHBIX M LEJIbIX YUCEJI, UCTI0JIB30BaTh MPU3HAKKU ACTUMOCTH 1ienbix yuces, HO/J
1 HOK natypanbHbIX 4KCel I pelICHUs 3a1a4, TPUMEHSATh aAIrOpuT™M EBKINAA;

CBOOOJTHO OTIEPUPOBATH MOHSITHEM OCTATKa MO MOYJII0, 3aITUChIBATh HATypaIbHbIC
YHUCJIa B Pa3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJHO ONEPUPOBATh MOHATHUSAMH: KOMIUICKCHOE YHCIO W  MHOXECTBO
KOMIUIEKCHBIX ~YHCEJI, NPEACTaBIATh KOMIUIEKCHBIE 4YHCIa B  ajareOpamdeckoit
U TPUTOHOMETPHUYECKON (opMe, BBIIONHATH apu(DMETHUYCCKHE OIEpali C HUMH H
n300pakaTh Ha KOOPJIMHATHOM INIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO  ONEPHPOBATH  MOHATHSMHU:  HMppalMOHAIBHBIC,  TOKAa3aTeIbHBIC
U Jiorapu(MUUEeCKrue HEPAaBEHCTBA, HAXOAUTh WX PEIICHUSI C TTOMOIILI0 PABHOCHIIBHBIX
IEPEXOJIOB;



OCYIIECTBIISITh OTOOP KOpHEH MpHU pPEHIeHHH TPUTOHOMETPUYECKOTO YPaBHEHMS,

CBOOO/IHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSATH
HeoOXxoaumble (OpMYJbl JI PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOO/ZIHO OINEpPUPOBATh MOHATHSAMHU: CHUCTEMAa M COBOKYIHOCTb YpPaBHEHHUH U
HEPABEHCTB, PaBHOCWIBHBIC CHCTEMBl W CHUCTEMBI-CIIEJICTBHS, HAXOAWTH PEIICHUS
CUCTEMBI W COBOKYIIHOCTEH pPalMOHAIbHBIX, HPPAlMOHAIBHBIX, IIOKA3aTEJIbHBIX M
Jorapu(pmMUUECKUX YpaBHEHUM U HEPABEHCTB;

peliath palroHANbHBIE, HppallMOHANbHbBIE, MOKa3aTelbHbIe, Jorapu@MUUecKue
Y TPUTOHOMETPUYECKHUE YPABHEHHS U HEPABEHCTBA, COAEPKAIIUE MOTYJIM U ITapaMETPBI;

OPUMEHATH IpauueCcKue METOBI AJIs PELLICHUS] YPaBHEHUI U HEPABEHCTB, a TaKXKe
3a/1a4 ¢ IapamMeTpamu;

MOJEJIUPOBATh pEabHbIE CUTYAIIMU Ha SI3bIKE alreOpbl, COCTABJIATh BBIPAXKEHUS,
YPaBHEHMs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3a7a4M, UCCIIEI0BATh IIOCTPOCHHBIE
MOJIEIM C HCIOJIb30BaHUEM aIfmapara aiareOpbl, HMHTEPIPETHPOBATh IOJYyYEHHBIN
pe3ynbTar.

DOYyHKUMU U TPaPUKH:

CTPOUTh TpaUKH KOMIO3MIMU (PYHKUUMHA C [OMOIIBIO  3JIEMEHTapHOTO
MCCJIEIOBAHMS 1 CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTH I€OMETpHuUecKue oOpa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAMHATHOU
IIJIOCKOCTH;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: TpaQHUKU TPUTOHOMETPUUECKUX (DYHKLUH;

OPUMEHATh GYHKIMH JJI1 MOJEIMPOBAHUS U UCCIIEAOBAHUS PEaIbHBIX TPOLIECCOB.

Hauaja MaTeMaTH4eCKOIo aHAIU3A:

UCIOJb30BaTh MPOU3BOAHYIO AJIsl MCCleOBaHUS (DYHKUIMU HAa MOHOTOHHOCThH U
KCTPEMYMBI;

HAaXOAUTh HAWOOJbIIIEE W HAaWMEHbIIEe 3HAYCHHUS (PYHKIMU HEMpEephIBHOW Ha
OTpE3KE;

WCIIONIb30BaTh  MPOM3BOAHYIO JUIi  HAXOXKICHUS  HAWIYYIIeTO  PEIICHUs
B MPUKIAJHBIX, B TOM YHCJE COLMATbHO-9KOHOMHUYECKUX, 3a7auax, AJsl ONpeaeICHUs
CKOPOCTHU U YCKOPEHHUSI POIIecca, 3aaHHOTO GOopMYIION Uil rpaduKoM;

CcBOOOZHO OMNEpUpPOBAaTh MOHATHIMH: MEPBOOOpa3Hasi, ONpEAENCHHBIA HHTErpal,
HAXOAUTh IEPBOOOPa3HBIC DIEMEHTAPHBIX (PYHKIIMA M BEIYUCIISATH HHTErpai 1o popmyie
Hrrorona—JlenOnuna;

HAXOIUTh IJIOUIAIN TUIOCKUX PUTYp U 0OBbEMBI TEJI C IOMOIIbIO UHTETpaa;

UMETh TPEACTABICHHE O MAaTeMaTHYeCKOM MOJCITUPOBAHUU Ha TpUMEpe
coctaBiieHus TudepeHInanbHbIX YPaBHEHHUI;

pemiath MpHUKIaJHbIE 3a7auyd, B TOM YHUCJIE COLHUAIbHO-IKOHOMUYECKOTO
1 GU3NYECKOTO XapaKkTepa, CpeCTBAMU MaTEeMaTHIECKOTO aHaIH3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB Jdomunupyromee
Ne HaumeHoBaHue pa3iesioB U TeM
Kontpoan IIpakruuec  JeKTpoHHbIE (HH(POBLIE) HanmpasJieHHe
n/n NPOrpamMMbl Bcero
HbIE KHe o0pa3oBaTe/bHbIE PeCypChl BOCITHTAHHS
padoThI padoThI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL. IlenHOCTH Hay4HOTO
Muorowiensl. PannoHanbHble ypaBHEHUS . TMO3HAHUSA
1 " }:p 24 1 https://resh.edu.ru/subject/51/
u HepaBeHcTBa. CUCTEMBl TMHEHHBIX
YpaBHEHUU
Oyukuuu U rpadpuku. CreneHHas . LlenHOCTH HAy4HOTO
2 12 1 https://resh.edu.ru/subject/51/
(GYHKIHUS C IETBIM ITOKa3aTelieM MO3HAHUS
Apudmernueckuii KOpeHb N-0il CTENEHHU. . €HHOCTb HAy4YHOI'0
3 pu P 15 1 https:/iresh.edu.ru/subject/sy/ | - i
HppanmonanbHble ypaBHEHUS MO3HAHUS
4 [TokazarenbHast QyHKIHS. 10 1 https://resh.edu.ru/subject/51/ LleHHOCTH Hay4HOTO
[Toka3zaTenbHble ypaBHEHUS https://resh.edu.ru/subject/ MTO3HAHUS
5 Jlorapudmuueckast pyHKIUS. 18 1 https://resh.edu.ru/subject/ IleHHOCTH HAYy4HOTO
Jlorapumuueckue ypaBHEHUs https://resh.edu.ru/subject/ MTO3HAHUS
Tpuronomerpruyeckue BeIpa)keHUS U . €HHOCTb HAyYHOTO
6 P P P 22 1 https://resh.edu.ru/subject/51/ i i
ypaBHEHUS MO3HAHUA
. €HHOCTb HAyYHOTO
7 [TocnenoBarenbHOCTH U MPOTPECCUH 10 1 https://resh.edu.ru/subject/51/ 1 i
MTO3HAHUS
€HHOCTb HAyYHOTO
8 HenpepsiBabie dynkiuu. [IponsBoanas 20 1 https://resh.edu.ru/subject/51/ 1 ya
MTO3HAHUS
[ToBTOpenue, 06061IeHNE, . [leHHOCTH HAy4YHOTO
9 . 5 2 https://resh.edu.ru/subject/51/
CUCTEMaTH3alMsl 3HaHUU MO3HAHMS
OBULIEE KOJIMYECTBO YACOB 110
m 136 10 0

IMPOI'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB JomuHupyomee
Ne HaumeHoBaHue pa3/iesioB U TeM KonTpoin JuaexkTpoHHbIe (HU(pPOBbHIE) HAIIPABJICEHHE
n/n MPOrpamMmbl Bcero HDIe Hpaxriiec o0pa3oBaTe/ibHbIE PeCypchbl BOCIIUTAHUA
KHe padoTsl
padoTsI
1 HccnenoBanue (GyHKIHIA C TTOMOIIBIO 29 1 IlenHOCTH Hay4HOTO
MPOU3BOAHOMN MO3HAHUSA
https://resh.edu.ru/subject/lesso = LleHHOCTh Hay4YHOTO
2 [lepBooOpazHast 1 UHTETPAT 12 1
P p P n/4924/conspect/225712/ TMO3HAHUSA
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1 LlenHOCTH Hay4HOTO
TpuroHomeTpuuecKke HepaBeHCTBA MO3HAHUS
4 HppaumnoHanbHble, IOKa3aTEIbHbIE U 24 1 https://resh.edu.ru/subject/lesso [lenHOCTH Hay4HOTO
norapupMHUECKUE HEPABEHCTBA n/4155/conspect/38783/ MO3HAHUSA
https://resh.edu.ru/subject/lesso LlerHOCTH HAYYHOTO
5 KowmmiekcHbie uncna 10 1
n/4115/conspect/149104/ TMO3HAHUSA
https://resh.edu.ru/subject/lesso IleHHOCTH HAy4HOTO
6 HarypanbHble u niensie yucna 10 1
n/5255/conspect/272510/ MO3HAHUS
CucreMsl palioHalbHbIX, lenHocTh Hay4yHOTO
7 MPPALMOHAIIBHBIX MOKA3aTEIbHbIX U 12 1 MTO3HAHUS
norapu(MUYECKUX ypaBHEHUI
€HHOCTb HAyYHOTO
8 3a1a4uu ¢ mapameTpamMmu 16 1 1 v
MTO3HAHUS
9 [ToBTOpeHue, 06001IeHNE, 16 5 [leHHOCTH Hay4YHOTO
CUCTEMaTHU3alus 3HAHUM MO3HAHUS
OBLIEE KOJIMYECTBO YACOB 110 136 10

IHPOI'PAMME
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PABOYAS ITPOTPAMMA YYEGBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust siBnsieTCs OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHErO OOIIEro
o0pa3oBaHusl, TaK Kak 00eCleYynBaeT BO3MOKHOCTh U3YUEHUS JUCIUIUIMH €CTECTBEHHO-
HAyYHOM HaIpaBJIEHHOCTH M TMPEAMETOB TyMaHUTapHoro uukia. Jloruueckoe
MBIIIIJIEHUE, (QopMuUpyeMoe MpU U3YYECHUU OOYYaIOIIUMUCS TMOHSATUHHBIX OCHOB
r€OMETpUHU, MpU J0KA3aTeIbCTBE TEOPEM M TIOCTPOCHUU IEMOYKH JIOTUYECKHUX
YTBEPKJICHUN MPU PEIICHUH TEOMETPUUYECKUX 3a]1a4, YMEHUE BbIJIBUTATh U ONIPOBEPraTh
THIOTE3bI HEMOCPEACTBEHHO UCTIONB3YIOTCS TIPU PELICHUH 33]1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (PU3NYECKUX 3a/1a4.

Llens ocBoeHMsI mporpaMmbl ydyeOHOro kypca «l'eoMeTpusi» Ha yriayOJe€HHOM
YPOBHE — pa3BUTHE HHAWBHUIYAJIBHBIX CHOCOOHOCTEM 0O0yYaromMXCs HpU H3YYEHUU
T€OMETPHUH, KaK COCTaBJISIONIECH TpeaMeTHON obiacTu «MareMaTrka u HHGOpMaTHKa»
yepe3 olecrieueHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUS Oojiee TiIyOOKHUX
Tr€OMETPUYECKUX 3HAHUN U JACHCTBUM, CHEIU(PUYHBIX TEOMETPUHU, U HEOOXOTUMBIX JIJIst
YCHIENMHOTO MPOo(ecCHOHANBHOTO 00pa3oBaHUs, CBS3aHHOTO C HCIOJIh30BAaHUEM
MaTeMaTHUKH.

[IpuoputeTHBIME  3a7auaMd  Kypca TE€OMETpUHM Ha yriayOJIeHHOM YypOBHE,
pacIIMPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 yPOBHS, SIBISIOTCS:

paciMpeHre MPEACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOM KyJIbTyphl H
(dbopMHpOBaHNE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIIIM MHPOM;

(dbopMupoBaHre MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEHIIINX
MaTEeMaTHUYECKUX MOJEIAX, MO3BOJIAIOIMIUX OMHCHIBATh M W3y4aTh pPa3HbIC SBICHUS
OKpY’KaIoIllero MUpa, 3HaHWE MOHATUHHOrO ammapara no pasaeny «CrepeoMeTpus»
y4eOHOTO Kypca Ir€OMETPHH;

dbopMupoBaHrUE yMEHUS BIAJeTh OCHOBHBIMH TMOHSTHSAMH O MPOCTPAHCTBEHHBIX
durypax M HMX OCHOBHBIMU CBOWCTBaMH, 3HaHHME TeopeM, (opMyl M yMEHHE HX
MPUMEHSATh, YMEHHsI JOKa3blBaTh TEOPEMbl M HAXOJUTh HECTaHAAPTHBHIE CIIOCOObI
pelIeHus 3aaaq;

dbopMHpoBaHrE YMEHHUS PaCliO3HABaTh HA YEPTEKAX, MOJICIIAX U B PEaIbHOM MHpPE
MHOTOTPAHHHUKH U TeJIa BpallleHUs, KOHCTPYUPOBATh TEOMETPUICCKHE MOJICIIH;

(opMupoBaHHE TOHUMAHUS BO3MOXHOCTH AaKCMOMAaTHYECKOTO MOCTPOCHUS
MaTEeMaTHYeCKUX Teopui, (GOpPMUPOBAHHWE TOHUMAHHUS POJH AKCHOMATUKH MPH
MPOBEJICHUU PACCYKICHUN;

dbopMupoBaHWEe YMEHUS BIAJETh METOJIAMU JIOKA3aTEIbCTB M AJITOPUTMOB
pEIIeHUs], YMEHUSI MX MPUMEHSITh, MPOBOANUTH JOKa3aTeNbHBIE PACCYXKICHUS B XOJIE
pEelIeHUs] CTEPEOMETPUYECKUX 3a7ady W 3a7ad C MPAKTUYECKUM COAEpKaHUEM,



(dhopMHUpOBaHNUE TPEICTABICHUS O HEOOXOAMMOCTH JI0KA3aTEIhCTB MPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPXKICHUI W POJIM aKCHOMAaTUKH B TMPOBEICHUM JEAYKTHUBHBIX
pacCyKICHUM;

Pa3BUTHE U COBEPILICHCTBOBAHNE UHTEILIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi,  MO3HABAaTEIIbHOW  aKTUBHOCTHU,  HMCCJIENOBATEIbCKUX  YMEHHIA,
KPUTUYHOCTU MBIIICHUS, UHTEpPECA K U3YUCHUIO T€OMETPUU;

(dopMupoBaHre QYHKIIMOHATBHON TPAMOTHOCTH, PEICBAHTHON T€OMETPHUH: YMEHHUS
pacno3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHATHUI, OOBEKTOB M 3aKOHOMEPHOCTEMN
B pEaJbHBIX JKU3HEHHBIX CUTYyalUsX W MPU U3YUYCHUU JAPYTUX Y4YEOHBIX NPEIMETOB,
MPOSIBJIICHUSI 3aBUCUMOCTEHN U 3aKOHOMEPHOCTEM, MOICIMPOBAHUS pEaJIbHBIX CUTYAIIHi,
MCCJIEI0BAHMS IOCTPOCHHBIX MOJIEIEH, HHTEPIIPETAIIMH OJYUYEHHBIX PE3YyIbTATOB.

OCHOBHBIMH  COAEp)KAaTEIbHBIMU JIMHUSAMH ydeOHOro Kypca «l'eomeTpus»
B 10-11 «kmaccax sBmstorcs: «lIpsMble W TJIOCKOCTH B TPOCTPAHCTBEY,
«Mmnororpanaukmn», «Tena BpameHus», « BEKTOppl U KOOPIWHATHI B MPOCTPAHCTBE,
«JIBUXKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B PI'OC COO T1peboBaHME «YyMETh ONEPUPOBATH
MOHSITUSIMUY», PEJICBAHTHBIX T'€OMETPUU Ha YIIIyOJIEHHOM YypoBHEe oOydeHus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJEp)KATEIbHBIM JIMHUAM Y4eOHOTO Kypca,
a (opMHpPOBaHUE JOTUYECKUX YMEHUHN PacCHpeIeseTCsl HE TOJIBKO MO COAEPKATEIbHBIM
JUHUSIM, HO U 1o rojgaM oOydeHusi. CopaepkaHue 0Opa30BaHUs, COOTBETCTBYIOIIEE
MIPEAMETHBIM pe3yIbTaTaM OCBOEHHUS padoUeii MpOrpaMMBbl, paclipeieIeHHbIM 110 T0JIaM
o0y4yeHHUs, CTPYKTypHpOBaHO TaKuM o0O0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MPUHIUMIHATBHBIM BOIPOCaM 00yyaromuecs o0palanauch HEOJHOKPATHO, YTO MO3BOJISIET
OpraHU30BaTh OBJIAJICHUE TEOMETPUUECKUMU MOHSITHSIMHU U HABBIKAMU MOCIEI0BATEIBHO
U TOCTYyNaTeNIbHO, C COOIOJCHUEM MPUHIMUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOYaTh B OOIIYyI0 CHCTEMY TI'€OMETPHUYECKHX MPEACTABICHUN O0yJaronmxcs,
pacuupsisa u yriryossis ee, 00pa3ysi IpoUYHble MHOKECTBEHHBIE CBSI3U.

[lepexon k U3y4E€HHUIO TEOMETPHUH HA YIITYOJIE€HHOM YPOBHE MO3BOJISET:

co3aaTh ycnoBus s AuddepeHnanuu 00yueHus, MOCTPOSHUS UHIUBUTYATbHBIX
0o0pa3oBaTeNbHbIX MNpPOrpaMM, OOECIEUUTh YIIIYOJIEHHOE H3YyYEeHHE T€OMETPUH Kak
COCTaBJISIIONIEH yueOHOoro nmpeamera «MaremaTukay;

MOJIFOTOBUTH OOYYAIOIIMXCS K MPOAODKEHUIO M3YyYEHUS! MAaTeMaTHUKU C YYETOM
BbIOOpa Oyaymie mnpodeccuu, oOecrneurBas MNPEEeMCTBEHHOCTh MEXAYy OOIIUM U
npodecCUOHAIBHBIM 00pa30BaHUEM.

OOmiee 4YWCIO  4YacoB, BBIIEICHHBIX JUIsI  HM3y4yeHUs  y4dyeOHOro  Kypca
«['eometpus» Ha yrayoneHHOM ypoBHe, — 204 gaca: B 10 wkimacce — 102 yaca (3 vaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIEIIO).



COLEPKAHUE OBYYEHMUA

10 KUIIACC

IIpsiMmble U JIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TOHATUSL cTepeomeTpur. Touka, mpsmas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 06 aKCMOMAaTUYECKOM IMOCTPOCHHHM CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPHH
U CJIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  MEPECEKAOIIUECH,
IapajulesIbHbIE M CKpEIIMBArOIKecs NnpsMble. [Ipu3Haku CKpEmMBAIONIMXCS MPSMBIX.
[TapannenbHOCTh NPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE: MAPAIIIENbHBIE MPSIMBIC B
IIPOCTPAHCTBE, MAPAIUIENBHOCTD TPEX MPSAMBIX, NAPAIUIEIBHOCTD MPSIMOM U IJIIOCKOCTH.
[lapaniensHOe M LIEHTpaJIbHOE MNPOEKTHUpOBaHUE, Hu3oOpakeHue ¢uryp. OCHOBHBIE
CBOMCTBa MapajIeIbHOTO TNPOEKTHpoBaHUs. M300pakeHue ¢Guryp B mnapajuieabHOU
MPOEKIMU. YTIBl C COHANpPAaBIECHHBIMUA CTOPOHAMH, YIOJd MEXAY MNPAMbIMHU
B mpocrpaHcTBe. IlapaninenbHOCTh IIIOCKOCTEN: NapajuleibHbIEe INIOCKOCTH, CBOMCTBA
napajuielbHbIX MI0ockocTeil. IIpocreiimme nmpocTpaHCTBEHHbBIE (DUTYpPBI HA TIOCKOCTH:
TETPadAP, MAPAIIIEIENHUIIE]T, TOCTPOCHUE CEUEHU .

IleprieHIUKYISAPHOCTh NPSMOM U IUIOCKOCTH: IIEPICHAMKYJISPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIC MAPAIIIETBHBIE U NEPIEHANKYJIAPHBIE K IUIOCKOCTH, IPU3HAK
IIEPIICHIUKYJIIPHOCTH MPSIMOM M IIJIOCKOCTH, T€OpEMa O MIPSIMOM IEPIEHIUKYJIAPHOU
IIOCKOCTA. OpTOroHa’mpHOE NPOCKTUpOBaHME. [lepreHIuKylIsp W HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT IMPSAMOM A0 IJIOCKOCTH, MPOCKIHUS
buryps Ha IIJIOCKOCTb. IleprieHIMKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MIEPIICHIUKYJIIPHOCTH JIBYX IJIOCKOCTEN. Teopema o Tpex NepneHIuKyJIsapax.

VYrael B IPOCTPAHCTBE: YroJl MEXAY NPSMOW U IUIOCKOCTHIO, JBYIPAHHBIA YIoJI,
JMHEWHBIA yToJ IBYTPaHHOro yria. TpeXrpaHHbli U MHOrOrpaHHbie yribl. CBOMCTBa
IJIOCKUX YTJIOB MHOTOIpaHHOro yria. CBOMCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Buapl MHOTOrpaHHUKOB, pa3BepTKa MHOTOrpaHHuka. Ilpusma: n-yrompHas npusma,
npsiMasi W HaKJIOHHAasT TpU3Mbl, OOKOBass U TMOJHAs TOBEPXHOCTh TPHU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIN NapajuieIeNUIea U €ro cBoMcTBa. Kparyaiiimme mytu
Ha TMOBEPXHOCTM MHOrorpaHHuika. Teopema Oinepa. IIpocTpaHcTBeHHas TeopeMa
[Mugaropa. [Mupamuaa: n-yroiapHas nupamMuja, MpaBWIbHAS U yCEUEHHAs MUPAMUbL.
CpoiictBa pebep U OOKOBbIX TIpaHeld TNpaBWIbHOW nupamuabl. [IpaBuiibHbBIE
MHOTOTPAHHMKHU: IIpaBWJIbHAs MpHU3Ma MW [pPaBUIbHAi NHUPAMHUIA, NPABUJIbHAS
TpEeyroJyibHasi MUpaMUJia U MPaBUIbHBINA TeTpadap, KyO. IlpeacraBnenue o npaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTA3JIp, NJOJAEKadAp U UKOCAIP.

Bobluucnenue 31€eMEHTOB MHOTOTPaHHUKOB: pebOpa, nuaroHanu, yribl. [lnmomanb
OOKOBOI1 MOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSAMON MTPU3MBI, IJIOIIA/lb OCHOBAaHUH,



TeopemMa 0 OOKOBOI MOBEPXHOCTU MpsiMON mpu3msbl. [1nomans 60KOBOW MOBEPXHOCTH
Y TOBEPXHOCTH NPaBUJIbHOW MAPAMUJIBI, TEOPEMA O IUIOIAAN YCEUEHHON MUPaMUIbI.

CummeTpusi B MPOCTPAHCTBE.  JJEMEHThl  CUMMETPUM  IPAaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B  MPaBWIBHOM  MHOTOTPAaHHUKE:  CHUMMETpUS
napajuiejienuIena, CUMMETPUs NPABWIBHBIX MPU3M, CHMMETPHUS  IPABHIIBHOM
nUpamMupbl.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPHl KOJJIMHEApHBIE, COHAMPABICHHBIE U MPOTHUBOMOJIOKHO HaIpPaBJICHHbIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [I€WCTBHUS C BEKTOpPaMH: CJIOKEHHUE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJbKHUX BEKTOPOB, YMHOXX€HME BEKTOpa Ha uuciio. CBOWCTBa
CJI0’KEHHUS BEKTOPOB. CBOKMCTBAa YMHOXKEHHS BEKTOpa HA yucio. [[oHsATHE KOMITJITaHApHBIE
BeKTOpHI. [Ipu3Hak kKoMmIutanapHoCTM Tpex BekTopoB. [IpaBuWiio mnapamienenunena.
Teopema 0 pa3iIoKEHUH BEKTOPA 110 TPEM HEKOMIUIAaHAPHBIM BekTOpaM. [IpsimoyrosibHast
cucrteMa KoopauHaT B mpoctpaHcTBe. KoopaumHatel BekTopa. CBS3b  MEKIY
KOOpJIMHATaMM BEKTOpa M KOOPJAMHATAMHU TOYEK. YTOJI MEXIy BeKTopamu. CKalsspHOE
MPOM3BEICHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[TousTHs: TUIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAas IOBEPXHOCTh, ChepruecKas
MOBEPXHOCTh, OOpa3ylomue ToBepxHOCcTel. Tena BpallleHHWs: MWIMHAP, KOHYC,
yCeUeHHbId KOHYyC, cdepa, map. B3aumHoe pacnonoxeHue cpepbl M IIIOCKOCTH,
KacarteJibHas TUIOCKOCTh K cpepe. M300paxeHue Ten BpalleHus Ha IIoCcKocTu. Pa3BepTka
HUIMHApPA U KoHyca. CuMMeTpust cepsl U mapa.

O6bem. OcHOBHBIE CBOICTBA 00bEMOB Tell. TeopeMa 00 00beMe MPSAMOYTOIBLHOTO
napauienenuneaa U ciaeacrBuss u3 Hee. OObeM NpsSMOM M HAKJIOHHOW MPU3MBI,
UJIUHAPA, TUpaMuIbl U KoHyca. O0BeM 1apa v mapoBOro CerMeHTa.

KomMOunHanuu Ten BpamieHus ¥ MHOTOTpaHHUKOB. [Ipu3ma, BircanHas B ITUIMHJDP,
onucaHHas okoJo nuiuHapa. [lepecedenue cdepsol u mapa ¢ miockoctbio. Kacanue mapa
U cdepbl IOCKOCThI0. [IoHsATHE MHOrOrpaHHUKA, ONMHUCAHHOTO OKOJIO cdepsbl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAICHU.

[Tnomans MOBEpXHOCTH MUIUHAPA, KOHYCa, TUToaab cepol u ee yacteit. [logodue
B npoctpaHcTBe. OTHOIIEHHE 00BEMOB, IUIONIAACH MOBEPXHOCTEH MOIOOHBIX (QUTYD.
[IpeoOpa3oBanue monoOusi, roMoTeTHs. PelieHwe 3agady  Ha  IUIOCKOCTH C
HCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHnue cedyeHHWI MHOTOTPAHHUKOB M TEN BPAICHUS: CEUEHUS IWIMHIApA
(mapayuienbHO U MEPNEHANKYIISIPHO OCH), CEUEHUS KOHYyca (TTapauieIbHO€ OCHOBAHUIO U
POXOJAIIEee Yepe3 BEPIINHY), CEUEHHUs IIapa, METOJbl MOCTPOCHUS CEUEHHI: METOH
CJIEIOB, METOJl BHYTPEHHET O MTPOESKTUPOBAHMSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.



BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTBe. Omnepauuu Haj BeKTopamu. BekTopHoe
YMHOKEHHE BEKTOpOB. CBOMCTBa BEKTOPHOIO YMHOXEHMS. [IpsMoyronbHas
cUCTeEMa KoopAuHAaT B mpocTpaHcTBe. KoopauHatel Bektopa. Paznokenue
BekTOpa 1Mo Oa3ucy. KoopauHaTHO- BEKTOPHBIA METOA MpPU PEIICHUH
reOMETPUUYECKUX 3a]a4.

JIBMKEeHUS B NPOCTPAHCTBE

JIBvxenus mpoctpancTBa. Otobpaxenus. J[BMKEHUS U paBEHCTBO (QUTYD.
OOmme cBoicTBa ABWKEHUH. Buapl NBWKEHHI: MapauIeIbHBIA TEPEHOC,
LEHTpaJbHas CUMMETPUS, 3€pKajlbHas CUMMETPUS, MOBOPOT BOKPYT MPSAMOM.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.

HPEJIMETHBIE PE3YJIbTATDBI

K koniy 10 kiaacca oOydaroniuiics HayqYuTCs:

CBOOOJTHO ONIEPHPOBATH OCHOBHBIMU TIOHATHSAMHU CTEPEOMETPHH TIPH
pEelICHUH 3aJ1a4 ¥ MPOBEJCHUU MAaTEMAaTHYECKUX PACCYKICHU;

IPUMEHSITh aKCHOMBI CTEPEOMETPHUH U CJICJICTBUS U3 HUX TIPU PEIICHUN
r€OMETPUYECKUX 33]1aY;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TIPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO OIEpPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C YIJIaMH B
POCTPAHCTBE: MEXKIY MPSMBIMU B IPOCTPAHCTBE, MEXKIY MIPSAMOI U
MIOCKOCTBIO;

CBOOOTHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;

cBOOOHO pacro3HaBaTh OCHOBHBIE BUIbI MHOTOIPAHHUKOB (TPU3Ma,
nvpamuja, NpsMOYyroJibHbINA Mapaienaenunes, Kyo0);

KJIacCU(UITUPOBATH MHOTOTPAHHUKH, BEIOUPAst OCHOBAHUS JIJIs

KJaccuduKaIuu; CBOOOTHO ONMEPUPOBATH MOHITHUSIMHU, CBSI3AHHBIMU C

CEYCHHEM MHOTOTPAHHHKOB
IUIOCKOCTBIO;

BBITIOJTHSATH MapaJlIeIbHOE, IEHTPATbHOE M OPTOTOHATILHOE IPOSKTHPOBAHNE
¢Guryp Ha TIOCKOCTh, BHITIONHATH U300pakeHHs PUTYP HA TUIOCKOCTH;

CTPOUTH CCUYCHHS MHOTOTPAHHUKOB Pa3JIMYHBIMH METOJAMH, BBITOJTHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DHUTYp: BHUI
CBEpXY, COOKY, CHU3Y;

BBIYHCIISTH TUIOIIA/IM TIOBEPXHOCTEH MHOTOTPAHHUKOB (TIpr3Ma, TUPAMHIJIA),
TE€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popmy,

CBOOOMHO OMEpUPOBATh TIOHATHUSMU: CHMMETPUS B TIPOCTPAHCTBE,
IIEHTP, OCh W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCh M IUIOCKOCTh CHMMETPUU
burypsi;

CBOOOIHO OMEPUPOBATh MOHSATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATAM B MPOCTPAHCTRE;



BBIITIOJIHATD I[eﬁCTBHH HaJZl BECKTOPaMMU,

peuiath 3aJa4drd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOILLICHUH H
HaXO0XACHUC T'COMCTPHUUYCCKUX BCIWYMUH, NMPUMCHAA HU3BCCTHBIC MCTOAbLI IIPpH
pPCUICHUM MATCMATUYCCKUX 3adad IIOBBIICHHOI'O MW BBICOKOTO YPOBHA
CJIOKHOCTH,

OPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

U3BJIEKATh, peoOpa3oBbIBATh U UHTEPIIPETUPOBATD
UHpOpMALUIO O IPOCTPaHCTBEHHBIX re€OMETPUUECKUX ¢urypax,
MIPE/ICTABICHHYI0 Ha YepTeXaxX U PUCYHKaX;

OPUMEHATh TIOJYYEHHbIE 3HAHUS HA NPAKTHKE: CpPaBHUBATH MU
aHAJIU3UPOBATh pEAIbHbIE CHTyalld, IPUMEHSATh W3yYECHHbIE IIOHATHA B
MpollecCe TMOWCKA PEIIEHUs MAaTeMaTH4eCKu C(HOPMYIUPOBAHHOW MPOOIEMBI,
MOJEIIUPOBATh pEANbHbIE CHUTyalldd Ha S3bIKE T'€OMETPUHU, HCCIEI0BATh
MTOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM F€OMETPUUYECKHUX MOHITHI U TEOPEM,
anmnaparta ajareOpsbl, pemarb NPaKTHYECKUE 3a7aul, CBSI3aHHbBIE C HAXOXKIECHUEM
r€OMETPUYECKUX BEIUYMH;

MMETh TPEJCTaBICHUs OO0 OCHOBHBIX 3Talax pa3BUTUS T€OMETPHH Kak
COCTaBHOH YacTH (yHJaMEHTA Pa3BUTHUSI TEXHOJIOTHH.

K xonmy 11 kiacca oOyJaromuiicss Hay4uTCs:

CcBOOO/IHO ONIEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C IWJIMHIPUYECKO,
KOHUYECKOU U C(heprUUECKOM MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYYEHUS;

OTIEPUPOBATH OHATHUSIMH, CBSI3aHHBIMU C TETIAMH BPALICHUS: IIWINHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacno3HaBaTh Tejla BpauleHus (UWIMHAP, KOHYC, cdepa U 1ap) u
OOBSICHATH CIIOCOOBI TTOTYYECHHS TEJ BPAICHHUS,

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHNUE CPEePbI U MIIOCKOCTH;

BBIUMCIISTh BEJIUYUHBI HJIIEMEHTOB MHOTOIPDAaHHUKOB M TeJl BpAaILEHUS,
o0bEMBl U IUIOIIAAM MOBEPXHOCTEH MHOTOIPAaHHUMKOB U TEJ BpallCHHUS,
reOMETPUUYECKUX TeJ C MPUMEHEHUEM (POopMyT;

cBOOOIHO ONEpUPOBATHh MOHATUSMH, CBSI3aHHBIMU C KOMOMHAIUSIMU Tel
BpallleHusI U MHOTOIPAaHHUKOB: MHOTOIPAaHHUK, BIMCAHHBIMN B chepy u
OMHCaHHBIM OKOJO cdepbl, cdepa, BONMCAaHHASS B MHOTOIPAHHUK WM TEJO
BpallleHuUs;

BBIUMCIISITH COOTHOIICHUSI MEXTY TJIOMAISIMHI MOBEPXHOCTEH U 00heMaMu
IMOJIOOHBIX TE;

n300paxaTb wu3y4yaemble (UTYpHI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHHU3Y,
CTPOUTH CEUEHUS TEJ BPAILLCHUS;

U3BJIEKAaTh, HMHTEPIPETUPOBATh U  NpeoOpa3oBbIBaTh  MH(GOPMALIUIO O
MPOCTPAHCTBEHHBIX  I€OMETPUYECKHX  (urypax, MpeACTaBICHHYIO  Ha



YepTekax U pucyHKax;
CBOOOJIHO ONEPUPOBATH IMOHATHEM BEKTOP B MPOCTPAHCTBE; BBITOIHSITH

ornepanuy HaJl BEKTOpaMu;

3a/1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JICKaPTOBOM CUCTEME KOOPIMHAT;

pemiaTh TEOMETPUYECKHE 3aadyd  Ha BBIUHUCIEHUE YIJOB  MEXIY
NpPSIMBIMM M TJIOCKOCTSIMHM, BBIUYHCICHHE PACCTOSSHUM OT TOYKH JI0
IJIOCKOCTH, B LEJOM, HA IPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/IA IIPH
pelIeHNH;

CBOOOJTHO OINEpPUPOBATh TMOHSTHSIMHU, CBS3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUI;

BBITIOJHATh M300paXEHHS MHOTOTPAaHHUKOM M TEN BpallleHUs MpH
[1apajuIeIbHOM NEPEHOCE, LEHTPAIBHON CUMMETPHUH, 3E€PKAIBHONM CHUMMETPHH,
IpU TOBOPOTE BOKPYT MPSAMOIi, IpeoOpa3oBaHus 0100,

CTPOUTH CEYEHUSA MHOI'OTPAHHUKOB M TEJI BPAILLEHMs: CEYCHUS LMIMHIpA
(mapamyenbHO M TMEPHEHAMKYJSIPHO OCH), CEYEHHMs] KOHyca (IapajljiesIbHOE
OCHOBAHMIO M MPOXOASAIIEE Yepe3 BEPUIMHY), CEUCHHUS 111apa;

UCIIOIB30BaTh METOAbl IOCTPOEHUsS CEUYEHUMH: METOX CJIEAO0B, METO
BHYTPEHHETO IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEHN TIIIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKNE YTBEPKICHHS;

MPUMEHATh Te€OMETpUuYecKrue (aKkThl IS PEHIEHUS CTEPEOMETPHUUYECKUX
3a1a4, MPEANOJIAralIlMX HECKOJIbKO IIAaroB pELIEHUs, €CIH  YCIOBUsA
MIPUMEHECHUS 3aJlaHbl B SIBHOUW U HESIBHOU (popMme;

pemars 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHUYECKUX OTHOLIEHUU U
HAaX0KJICHUE T€OMETPUUECKUX BEIINYUH;

IIPUMEHSATh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/aY;

IPUMEHATh  TOJIYYEHHBIE  3HAHMS  HA  MPAKTUKE:  CPaBHUBATH,
aHaJIM3UPOBaTh W OLICHUBATH pEAJIbHBIC CUTYallud, NPUMEHATH H3yYCHHbBIC
MOHATHSI, TEOPEMBI, CBOMCTBA B IPOLECCE MOMCKA PEIICHHUS MaTeMaTHYECKH
chopMyJIMPOBAHHON NPOOJIEMBI, MOJEINPOBATh peajbHbIE CUTYallUH Ha S3bIKE
F€OMETPUM, HCCIEAOBAaTh IIOCTPOCHHBIE MOJEIW €  HCIIOJIb30BaHUEM
r€OMETPUYECKUX MOHSATUN U TEOpeM, armapara aareopsl, pemarh NPaKTUIeCKHue
341444, CBSA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYNH;

MMEThb TIPENICTABICHUsS OO0 OCHOBHBIX JTamax Pa3BUTHUS TEOMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosinyecTBo yacos DIeKTPOHHbIE JdomuHuMpyo1Iee
Ne OBbIC
HaumenoBanue pa3aejaoB U1 TEM NpPOorpamMmbl KOHTpOﬂb HpaKaneCKne (u“q)p B! ) HatpapIeHue
n/n Bcero Hble o0pasoBaTe/ibHbIe BOCIUTAHMSI
padoThI
padoThI pecypcbl
https://resh.edu.ru/subje = IleHHOCTH HAYIHOTO
1 BBenenue B crepeoMeTpuio 23 1 ct/lesson/4756/train/203  mo3HaHUs
558/
https://resh.edu.ru/subje = IleHHOCTH HAYIHOTO
B3aumHoOe pacrosnoxeHue npsmbIx B
2 6 1 ct/lesson/6133/conspect/ | mo3HaHus
IIPOCTPAHCTBE
272667
[lanAIeTLHOCTE IhaMEL 1 HIOCKOCTel B https://resh.edu.ru/subje | L[eHHOCTh HAy4YHOTO
3 p p 8 ct/lesson/6065/conspect/ | mmo3Hanus
IIPOCTPAHCTBE
125650/
e MM ATV HOCTE TOAMLL i https://resh.edu.ru/subje = IleHHOCTH HAYIHOTO
4 pricHA vy p p 25 ct/lesson/4724/conspect/ | mo3HaHMs
IJIOCKOCTEN B IPOCTPAHCTBE
20410/
€HHOCTb HayYHOI'O
5 VYTibl 1 paccTosTHUA 16 1 i i
MO3HAHUS
https://resh.edu.ru/subje = IleHHOCTH HAYIHOTO
6 MHororpanHuku 7 1 ct/lesson/6018/conspect/ = mo3HAHUA
221549
https://resh.edu.ru/subje | I[eHHOCTH HAyYHOTO
7 BexTops! B mpocTpaHcTBE 12 ct/lesson/4758/conspect/  mo3HAHUS
21647/
3 [ToBTOpenue, 0600mEeHNE U 5 9 [{leHHOCTH HAYYHOTO
CUCTeMaTH3alusl 3HaHUH MO3HAHUS
OBIHIEE KOJIMYECTBO YACOB 11O 102 5 0

ITPOI'PAMME



https://resh.edu.ru/subject/lesson/4756/train/203558/
https://resh.edu.ru/subject/lesson/4756/train/203558/
https://resh.edu.ru/subject/lesson/4756/train/203558/
https://resh.edu.ru/subject/lesson/6133/conspect/272667/
https://resh.edu.ru/subject/lesson/6133/conspect/272667/
https://resh.edu.ru/subject/lesson/6133/conspect/272667/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/4724/conspect/20410/
https://resh.edu.ru/subject/lesson/4724/conspect/20410/
https://resh.edu.ru/subject/lesson/4724/conspect/20410/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/

11 KJIACC

KosinyecTBo yacon DJIeKTPOHHbIE JdomuHupyo1Iee
Ne udposbie
HaumeHoBaHMe pa3aesioB M TeM MPOTrPaMMbl Konrpoar Tpakrue (wipp ) Halpap/eHue
n/n Bcero = mble cKue obpasoBaTe/bHbIE BOCIIUTAHMS
padoThI padoThI pecypcbl
€HHOCTh HAyYHOT'O
1 AHamMTHYECKasi TeOMETPUS 15 1 1 e
MO3HAHUS
5 [ToBTOpenue, oboOIICHNE U 15 1 LleHHOCTH HAyYHOTO
CUCTEeMAaTH3alMsl 3HAHHHA MO3HAHUS
https://resh.edu.ru/subje = IleHHOCTH HAYIHOTO
3 OOBEM MHOTOTpaHHHKA 17 1 ct/lesson/5629/start/230 | mo3HaHUs
82/
https://resh.edu.ru/subje | L[eHHOCTh HAyYHOTO
4 Tena Bpaienus 24 1 ct/lesson/6300/conspect/ ' 1103HAHUS
22489/
T0MATH HOBEDX HOCTH i OB LEMLL https://resh.edu.ru/subje = IleHHOCTH HAYIHOTO
5 az p 9 1 ct/lesson/4046/start/232  mo3HaHus
KPYTJBIX TET 07/
https://resh.edu.ru/subje = IleHHOCTH HAYIHOTO
6 JBro>keHus 5 1 ct/lesson/6297/start/222  mo3HaHUS
83/
7 [ToBTOpeHnue, 0600IIeHNE U 17 5 [{eHHOCTH HAYYHOTO
cUCTeMaTH3aIHs 3HAHUH MTO3HAHUS
OBHIEE KOJIMYECTBO YACOB 11O 102 3 0

ITPOI'PAMME



https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/6300/conspect/22489/
https://resh.edu.ru/subject/lesson/6300/conspect/22489/
https://resh.edu.ru/subject/lesson/6300/conspect/22489/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/

PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDB U CTATUCTUKA»

IHHOACHUTEJBHASA 3AIINCKA

VYyebnbiii kypc «BeposSiTHOCT M CTAaTUCTHKa» YIIIYOJIEHHOTO YpPOBHSI SIBJISIETCS
POJOJDKEHUEM U PAa3BUTUEM OJTHOMMEHHOT0 Y4EeOHOTro Kypca YriIyOJI€HHOTO YPOBHS Ha
ypOBHE cpefaHero oomero oOpa3oBaHus. YYeOHbIMH Kypc TIpelHa3Ha4yeH s
dbopMupoBaHUS Y 00YUYaAIOIIUXCS CTATUCTHYECCKOUN KYITYPhl U TIOHUMAHUS POJIA TEOPUHU
BEPOSITHOCTEN KaK MaTEMaTHYECKOTO MHCTPYMEHTA JJISI U3YUYEHUs CIIy4alHbIX COOBITUH,
BEIMUMH H mpoueccoB. I[Ipm wu3yueHun Kypca oOoramaroTcs mpeacTaBICHUS
00yyYaroImuXxcsi 0 METOAaX UCCIAEAOBAHUS U3MEHUYMBOTO MUPA, Pa3BUBAETCS IOHUMAaHUE
3HAYUMOCTH U OOIIHOCTH MAaTeMaTHYECKUX METOJIOB IMO3HAHMS KaK HEOTheMIIEMOMU
YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Coneprxanue yueOHOTO Kypca HaIllpaBJIE€HO Ha 3aKpEIUICHHWE 3HAHWUM, MOJTYYSHHBIX
Py M3YYEHHH Kypca Ha YpOBHE OCHOBHOTO OOIlero oOpa3oBaHHs, U Ha pPa3BUTHUE
MPEJCTABICHUN O CIIydalHbIX BEJIMYMHAX U B3aMMOCBS3SIX MEXKAY HUMHU Ha Ba)KHBIX
MPUMEpax, CIOKEThl KOTOPBIX MOYEPIHYThI HU3 OKpyKarolmero mupa. B pesynbraTte
y oOydaromuxcs JOJDKHO — c(OpMHUPOBATHCS — MPEJCTaBICHHME O  Hauboliee
YIOTPEOUTENBHBIX U OOIIMX MAaTEMAaTUYECKUX MOJIETISAX, UCIOJIb3YEMbIX JIJIS ONMHCAHUs
AHTPOIIOMETPUUECKHUX U JeMOorpadUueCKuX BEJIMYHUH, TOTPEITHOCTEN B pa3IudyHbIe POJia
U3MEPEHUSX, JJIMTEILHOCTH O€30TKa3HOM paldOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOIIECCOB B 001IeCTBE. YUEOHBIN KypC SIBISETCS
0azoif i1 OCBOEHUS BEPOSITHOCTHO-CTATUCTHUUECKUX METOJIOB, HEOOXOAUMBIX
CIICIIMAJIUCTAM HE TOJBKO WHXKEHEPHBIX CHEHHATbHOCTEM, HO TAKXKE COLHUAIBHBIX U
MICUXOJIOTUYECKHX, MOCKOJbKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKH B 3HAYMTEIHHOU
Mepe UCIOIB3YIOT anmnapaT aHajin3a OOJbIINX JaHHBIX. [[eHTpanbHyI0 4acTh yueOHOTo
Kypca 3aHMMaeT OOCYXJCHHE 3aKOHa OOJIBIIHMX 4YHceld — (yHIAMEHTAJbHOI'O 3aKOHA
MPUPOIBI, UMEIOIIETO MAaTEMAaTHIECKYIO (hOpMaITU3AITHIO.

B cootBeTcTBUM ¢ YyKa3aHHBIMU 1EJISIMH B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCT M CTAaTUCTHKA» Ha YIIIYOJIEHHOM YpPOBHE BBIJICJICHB OCHOBHBIC
conepxkatenbaple TUHUN: «CiydailHbie COOBITHS W BeposTHOCTH» H «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuMO OCHOBHBIX JTMHUHM B YUEOHBIN KypC BKIIOUEHBI DJIEMEHTHI TeOpHuH Tpadon
¥ TEOPUU MHOXKECTB, HEOOXOIUMBIE JIJIsi TIOTHOIIEHHOTO OCBOCHUSI MaTepuasia TaHHOTO
y4eOHOTro Kypca U CMEXHBIX MATEMaTUYECKUX yUEOHBIX KYypPCOB.

Conepxxanne nuHun «CiydailHble COOBITHS W BEPOATHOCTH» CIIYKUT OCHOBOM
i GOpMHUpPOBAHUSL TPEACTABICHUNA O pacHpeieieHUH BEPOSITHOCTEH MEXITy
3HAUYCHUSIMU CIIyYalHBbIX BEJIWYMH. BaKHyH0 4acTb B 3TOM COAEPKATEIBHOU JIMHUU
3aHUMAET U3yUYeHHUE TEOMETPUIECKOTO M OMHOMHUAIBHOTO pacpeiesieHuii U 3HAKOMCTBO
C UX HENMPEPHIBHBIMU aHAJIOTaMH — IMOKA3aTEeJIbHBIM U HOPMAJIBHBIM PaCIIpeIEICHUSIMHU.
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Tembl, CBs3aHHBIE C  HENPEPHIBHBIMH  CIYYalHBIMH  BEIWYHMHAMH U
pacmpesieIieHUs MU, aKIIEHTUPYIOT BHUMAaHUE OOYYarOIIUXCS HA ONMUCAHUU W WU3YYCHUU
CIIy4aillHBIX SIBJICHMH C TOMOIIBIO HEMpepbiBHBIX (yHKIME. OCHOBHOE BHUMaHUE
yIeseTCsl MOKa3aTeIbHOMY M HOPMAJIBHOMY paclpeie/ICHUsIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE H3yUEHUE CBSI3U MEKIY
CIIy9alilHBIMH BEIIMYMHAMH W OIHMCAaHHWE JTOH CBS3M C TIOMOIIBIO Kod(dduimenrta
KOPPEJSLMU U €r0 BHIOOPOUHOTO aHAJIOTA. JTHU 3JIEMEHTHI COICPKaHUs Pa3BUBAIOT TEMY
«/Ilnarpammbl paccemBaHus», H3yUYEHHYIO HA YPOBHE OCHOBHOTO OOIETO 00pa3oBaHus,
¥ BO MHOTOM OITMPAIOTCS HA CBEJICHUS U3 KypCOB JIreOpPBI U TEOMETPHUH.

Eme omuH 3neMeHT cojepkaHus, KOTOPBIH MpeiaracTcsl Ha 03HAKOMHUTEIBHOM
YPOBHE — TOCIEIOBATEIBHOCTh CIy4alHBIX HE3aBUCHMBIX COOBITHIA, HACTYMAIOIIUX
B eIuHUIly BpeMeHH. O3HaKOMJICHHE C pacHpelesieHHEeM BEpOSITHOCTEW KOJIMYeCcTBa
TaKUX COOBITHI HOCUT Pa3BUBAIOIIUNA XapaKTep U SBISICTCS aKTYaJIbHBIM IS OyIyIINX
a0UTYpUEHTOB,  MOCTYMAOIIMX HAa  y4dyeOHblE  CIEUUATBLHOCTH,  CBSI3aHHBIC
C OOIIECTBEHHBIMU HayKaMU, IICUXOJIOTUEH U YIIPABICHUEM.

OOmiee 9MCIO YacoB, BBIICICHHBIX JJisi  WU3y4yeHUd Yy4eOHOro Kypca

«BeposITHOCTh M CTAaTUCTUKa» Ha YIIIyOJIeHHOM ypoBHe, — 68 uacoB: B 10 kiacce — 34
yaca (1 gac B Hemento), B 11 knacce — 34 gaca (1 gac B HeAemIO).

COILEPKXAHUE OBYYEHUA
10 KUIACC

I'pad, cBs3ubIil rpad, nmytu B rpade: nukibl U nenud. CreneHb (BaJE€HTHOCTD)
BepinHbL. ['padsl Ha TIOCKOCTH. JlepeBbsi.

Cay4aiiHble SKCIIEpUMEHTHI (ONBIThI) U CITy4aiHbIE COOBITHS. DIIEMEHTAPHBIE COOBITHS
(ucxonpl). BeposiTHOCTH clydailHOTO COOBITHS. BIWM30CTH YacCTOTBI U BEPOSTHOCTH
coObITuil. Ciy4aifHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepauun Haj COOBITUAMM: TepeceueHue, OO0BEAUHEHUE, MPOTUBOMOJIOKHBIC
coObITus. Jluarpammer Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTE.

YcnoBHasE BEPOATHOCTb. YMHOMKEHHME BEPOATHOCTEM. [lepeBo  ciyyaliHOrO
skcriepumenTa. dopmyna mosHOW BeposTHocTH. Popmyna baiieca. HeszaBucumbie
COOBITHSI.

bunHapHbBI ciay4yaliHbIl ONBIT (MCHBITAHHWE), ycleX W Heyaada. HesaBucumble
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCIBITAaHUN 10 nepBoro ycnexa. llepectaHoBku
u (daktopuan. Uucno coueranuit. Tpeyronsuuk [lackans. ®opmyna 6mHOoMa HeroToHA.

Cepusi He3aBuUCHMMBIX ucnbiTaHuM bepnynmu. CiyyaliHblii BBIOOp M3 KOHEYHOMU
COBOKYITHOCTH.

Cnyuaitnasg BenmnuuHa. Pacnipenenenue BeposiTHOCTEN. JnarpaMma pacrpeneneHusl.
Onepaunu Haja cllydyallHBIMU BeNMYMHAMU. buHapHas ciydaiiHas BennunHA. [Ipumepst
pacnpeneneHui, B TOM YUCJIe T€OMETPUIECKOe U OMHOMHUAIBHOE.

CoBMecCTHOE pacIipe/iesIeHUE ABYX Cly4alHbIX BelnunH. He3aBrucuMmeblie ciydaiiHbie
BEJINYUHBI.



MaremaTudeckoe OXKWJaHUE CiIydyalHOW BenMuuMHbI (pacnpeneneHus). [Ipumepsl
MIPUMEHEHUsI MAaTEMaTUYECKOTO OXUAaHUsS (CTpaxoBaHMe, JoTepes). MareMaTnyeckoe
OXKHJlaHWE OWHApHOM CIIy4allHOW BeNWYMHBI. MaTeMaTH4YecKOe OXUAAHUE CYMMBbI
CIIy4ailHbIX BEIUYHMH. MaTeMaTHuecKoe 0°KHIaHHE TEOMETPUUECKOTO 1 OMHOMHUAIILHOTO
pacIpeIeICHAN.

Jlucnepcust U CTaHIAPTHOE OTKJIIOHEHUE CIy4yalHOW BEJIMYUHBI (pacrpeiesieHus ).
Hucnepcust OMHAapHOM  CIlydailHOW  BENWYMHBL. ~ MaTeMaTH4yecKkoe  OKHUJaHUE
POU3BENCHUS U JUCIEPCUS CYMMbl HE3aBUCHUMBIX CIy4allHbIX Beau4uH. [{ucrnepcus
U CTaHJapTHOE OTKJIOHEHHE OWHOMHAJIBHOTO  pacnpenenenus. Jucnepcus
Y CTaHJIAPTHOE OTKIIOHEHNE F€OMETPUUYECKOIO PACTIPEICIICHHUS]. .

11 KJIACC

HepaBenctBo YeOwbiméBa. Teopema UYeOwiméBa. Teopema bepnymu. 3akon
0osbIKX yncen. BeiOOpouHbIil MeTo uccienoBaHuil. BeIOOpoUHbIE XapaKTEPUCTUKH.
OueHnBaHKe BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM JaHHBIM. [TpoBepka mpoctermmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEIEICHUN.

HenpepeiBuble  cnydaiiHble BennuuHBL.  [Ipumepsl. @yHKOHMS — IUIOTHOCTH
BEPOSITHOCTH paclpeiesicHus. PaBHOMEpHOE pacnpefeseHue U €ro CBOMCTBA. 3a/1auu,
IIPUBOJISIIIKE K IOKA3aTEIBbHOMY PACIPEACIICHUIO. 3a/1a4y, IPUBOASIINAE K HOPMAIbHOMY
pacrtpeneneHuo. OyHKIMUA UIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIIPEIEICHNs,
(GyHKIUS IOTHOCTU BEPOSITHOCTH HOPMAJIbHOIO pacnpeenenus. OyHKIus MI0THOCTH
Y CBOMCTBA HOPMAJIBHOTO PACIPEAECIECHUS.

[TocnenoBarenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITUMN. 3aauu, IPUBOISALINE K
pacnpenenenuro Ilyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoapduiueHT nmuHeHHON KOoppemsiuu.
CoBMecTHbIE HAONIOACHUS JABYX BEIWYUH. BhIOOpPOUHBIN KOA(DUIMEHT KOppesuuu.
Paznmuune mexny JIMHEMHOW CBS3BIO M NPUYMHHO-CIICICTBEHHOU CBA3bIO. JIMHElHas
perpeccusi, METOJ HAMMEHBIINX KBAIPATOB.

HHPEAMETHBIE PE3YJIbTATBI

K konmy 10 kacca oOyyaroniuiicst Hay4uTCs:

K konmy 10 knacca o0yyarouiuiicst Hay4uTCst:

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: Tpad, MIoCKui rpad, cBs3HBIN Tpad, MyThH
B rpade, 1enb, LUK, JEPEBO, CTENIEHb BEPUINHBI, IEPEBO CIyUYaHOTIO IKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMU: CITyYalHBIN SKCIIEPUMEHT (OTIBIT), CIIy4aitHOE
COOBITHE, DJIEMEHTAPHOE CIIy4ailHOE COOBITHE (PJIEMEHTAPHBIA HWCXOM) CIy4alHOTO
OMbITa, HAXOAUTh BEPOSTHOCTA COOBITUM B OMNBITAX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxXOJUTh W (QOPMYJTUPOBATH COOBITHSA: TEpecedeHrue, OOBEAMHEHUE TaHHBIX
COOBITUH, COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY, MCIOJIb30BaTh AHArpaMMbl Dijepa,



KOOPJIMHATHYIO TPSMYIO JJIsl PEIIeHUs 3a/ay, MOJb30BaThCsl (POPMYJION CIIOXKEHUS
BEPOSITHOCTEN JIJIs1 BEPOATHOCTEHN ABYX U TPEX CIy4YailHbIX COOBITHI;

ONEPUPOBATh TMOHATHUSIMU: YCJIOBHAsl BEPOSITHOCTb, YMHOMXEHHUE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITHSI, JEPEBO CIYyYaWHOI'O 3KCIEPUMEHTA, HAXOAUTh BEPOSITHOCTU
COOBITUI C TOMOUIBIO MPaBUIa YMHOXKECHHUSI, I€pEBa CIy4YalHOTO OIbITA, UCIIOIB30BaTh
dbopMyny monHOM BeposiTHOCTH, GopMyiny baiieca mpu pelieHuH 3aaad, ONPEAesiTh
HE3aBHCUMOCTH COOBITHI 1O (hOpMyJie U MO OPTaHU3AIMH CITYyYailHOTO SKCIIEPHUMEHTA;

MPUMEHSTh U3yUYeHHbIE KOMOMHATOPHBIE (POPMYJIBI TSl IEPEUUCTICHHS SJIEMEHTOB
MHOJKECTB, AJIEMEHTAPHBIX COOBITUH CIIy4ailHOTO OIbITa, PEUICHHs 3a7ad M0 TEOPHH
BEPOSITHOCTEW;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: OMHAPHBIN CIIYYalHBIA OMBIT (MCIIBITAHUE),
yCIIEX M HEY/a4a, HE3aBUCUMBIE UCIIBITAHUS, CEPUsI NCTIBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITHI: B CEPUM UCHBITAHMM J0 MEPBOrO YCIeXa, B CEpUM UCHBITaHUN bepHyim, B
OMbITE, CBA3aHHOM CO CIIy4allHbIM BBIOOPOM M3 KOHEYHON COBOKYIHOCTH;

CBOOOJHO OIEpPUPOBATH MOHATUSAMH: CIy4dallHas BeEJIMYMHA, paclpeiesIeHue
BEPOATHOCTEH, JuarpamMma pacopeleieHus, OuHapHas CiydailHas BeJIMYMHA,
reOMEeTpUYECKOe, ONHOMUAIILHOE PACIIPEICIICHHE;

ONIEPUPOBATH MOHATHIMU: COBMECTHOE PACTIPENICIICHAE ABYX CIIy4alHbIX BEJIUYMH,
UCIIOJIb30BaTh Ta0JIMIy COBMECTHOI'O PACHpPENENICHUs JBYX CIIyYalHBIX BEIMYUH JJIS
BBIJICIICHUS pACIpPENEICHNAs KaXIOH BEIWUYUHBI, OIPEIEICHUs HE3aBUCUMOCTH
CIIy4ailHbIX BEJINYMH;

CBOOO/ZIHO OINEpPUPOBaTh MOHATHEM MAaTEMaTHUYECKOrO OKUIAHUS CIydaiHOU
BEJIMUMHBI (pacrpeneseHus), NPUMEHATh CBOMCTBA MAaT€MaTUYECKOTO OKUIAHUS MPU
pelIeHWH 3a/ay, BBIYUCIATH MaTeMaTUYEeCKOE OXHJaHWe OWHOMUAJIBHOTO U
r€OMETPUYECKOI0 PaCIIpeICIICHNN;

CBOOOZHO OIEpPUpPOBaTh MOHATUSIMU: JHUCIEPCHUs], CTaHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, NPUMEHSATHh CBOMCTBA JUCIIEPCUM CIIyYaliHOM BEJIIMYHUHBI
(pacupeneneHus) NpU pELIEHUHM 3a/ady, BBIYUCIATH JUCIEPCUI0 W CTaHIapTHOE
OTKJIOHEHHE F€OMETPUUECKOI0 U OMHOMHUAIIBHOTO pacipe1eIeHUMN.

K koniy 11 kaacca oOydaroniuiicss HayqYuTCs:

BBIYHCIIATh BBIOOPOYHBIC XAPAKTEPUCTHKU IO JAHHOW BBIOOPKE M OIICHUBATH
XapaKTEPUCTUKU  TEHEPATbHOM  COBOKYMHOCTH  JAHHBIX 1O  BBIOOPOUYHBIM
xapakTepucTukaM. OIICHHBaTh BEPOSTHOCTH COOBITUH M TIPOBEPATH MPOCTEUIITHE
CTaTUCTUYECKHE THITOTE3bI, TIOJIb3YSICh H3yUCHHBIMU PacIpeICICHUIMU;

NPUBOJUTH MPUMEPHI 3a/ad, MPHUBOIANIMX K TOKA3aTEIbHOMY pacIpeiciICHUIO,
3a/1a4u, TMPUBOANIMX K HOPMaJIBHOMY pacrpeaeieHno. OnepupoBaTh IMOHSTHSIMH:
(GyHKIOHS TUIOTHOCTH BEPOSTHOCTH  IMOKA3aTEIbHOTO  paclpeicieHus, (QyHKITUS
IJIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO pachpeneieHus, (QYHKIUS TUIOTHOCTH |
CBOWCTBA HOPMAJILHOTO PACTIPE/ICIICHNUS;

onpenensaTh Kod(PPUIMEHT TUHEHHON KOppesiuu, BHIOOPOUYHBIA KOAG UITHMEHT
KOPPEISIUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne KoyuuyecTBo yacos dueKkTpoHHbIE (LU - JdomuHupyomee
HaunmeHoBaHue pa3/ieJioB U TEM NPoO-
n/m FDAMMBI B KonrpoJn- IpaxkTye- poBkbIe) 00pa3oBa- HanpaBJeHHe
P e hpre padoTel  ckue paoTbl  TeJbHbIE Pecypchbl BOCIIUTAHUS
[IpencTaBieHne TaHHBIX U ONMUCATENIbHAS CHHOCTh Hay4-
1 P 8 4 https://resh.edu.ru/ - .
CTaTHCTHKA HOT'O TIO3HAHUS
CiyyaifHble OTBITHI M CIydaiiHbIe COOBITHSI, [leHHOCTh HAYY-
2 OIBITBI C PABHOBO3MOXXHBIMU 3JIEMEHTAP- 3 1 https://resh.edu.ru/ HOTO ITO3HAaHUS
HBIMH UCXOJIaMU
Omneparuu Hajg COOBITUAMHU, CIOXKEHUE Be- €HHOCTb Hay4-
3 Pattin Hal 3 https://resh.edu.ru/ - .
POSATHOCTEM HOT'O TIO3HAHUS
VYcnoBHast BEPOSITHOCTD, JIEPEBO CIy4aiiHO- LlenHOCTh HAYY-
4 10 ombITa, GOpPMYJIa IMOJHON BEPOSATHOCTH H 6 https://resh.edu.ru/ HOT'O TIO3HAHUS
HE3aBUCHUMOCTH COOBITUI
CHHOCTh Hay4Y-
5 DeMeHThl KOMOMHATOPUKH 4 https://resh.edu.ru/ i v
HOT'O TIO3HAHUS
CHHOCTh Hay4-
6  Cepuu mociaenoBaTe bHBIX HCIBITAHUM 3 1 https://resh.edu.ru/ Hermocs Hay:
HOT'O TIO3HAHUS
CHHOCTh Hay4-
7 CnyuaifHpIe BEJTHYHHBI U paclpeIeIeHus 6 https://resh.edu.ru/ Herrocts ay
HOT'O TIO3HAHUS
CHHOCTh Hay4-
8 O00011eHME U cUCTEMATH3aLMs] 3HAHUI 5 2 https://resh.edu.ru/ i Y
HOT'O TIO3HAHUS
OBIIEE KOJIMYECTBO YACOB TIO TTPO- 2 , , https://resh.edu.ru/

I'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne JdomuHuMpyo1Iee
HaumeHoBaHWe Ppa3ejioB U TeM (undposbie) oOpa-
n/n Konrpoabnbie IIpakTuyeckue HanpaBJjieHHe
NPOrpamMmbl Bcero 30BaTeJ/IbHbIE pe-
padoThI padoThI BOCIIUTAHUS
Cypchbl
MaremaTuueckoe OXUJAHUE CIIydai- €HHOCTb Hay4-
1 : A e 4 https://resh.edu.ru/ - .
HOM BETMYMHBI HOTO MO3HAHUS
WCIIEpCHsS W CTaHIAPTHOE OTKIIOHE- S€HHOCTh Hay4-
p  Jluemepens u Cramzap 4 1 https://resh.edu.ru/ .
HUE CIIy9ailHOU BEITMIMHBI HOTO TTO3HAHUS
3  3akoH OOJBIINX YHCEI 3 1 https://resh.edu.ru/ Herrocts Hays-
HOTO MO3HAHUS
HenpepbiBHBIE CilydailHbIe BEJIMYHHBI €HHOCTb Hay4-
4 Pep i 2 https://resh.edu.ru/ .
(pacripenerneHus) HOTO TTO3HAHMS
€HHOCTb Hay4-
5  HopwmanbHoe pacrpeeneHus 2 1 https://resh.edu.ru/ Hermocrs Hay:
HOTO TTO3HAHUS
IToBTOpeHne, 00OOIIIEHHE U CHCTEMA- €HHOCTb Hay4-
6 P OO0 19 2 https://resh.edu.ru/ 7
TU3aIUs 3HAHUN HOTO MO3HAHUS
OBIIEE KOJIMYECTBO YACOB I10 34 9 3

I[TPOTPAMME
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MEPEYEHDb (KOJJU®UKATOP) MPOBEPSIEMBIX TPEBFOBAHUM

K PE3YJBbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI CPEJTHEI'O OBLIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJIEP’KAHHUS IO MATEMATHKE

Jljig mpoBeeHNs €IMHOrO TOCYJapCTBEHHOIO HK3aMEHa 10 MaTeMaTHke (aaiee —
EI'D mno wmaremaTuke) WHCHONB3yeTCs TMepeueHb (KoaudukaTop) MpoBepseMbIX
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHS OCHOBHOM 0O0Opa3oBaTelbHOM MpOrpaMMbl
CpeaHero o01ero 0opa3oBaHus U 3JIEMEHTOB COJIEP KAHUS.

IIposepsiembie Ha EI'D nmo maremMaTuke TpeOOBAHUSA K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrpaMMBbI CPeHEro 001mero 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOEHUS
HPOBEPSAEMOTro OCHOBHOI1 00pa30BaTeIbHOIN MPOrpaMMBbl CPETHETO OOIIETO
TpeOOoBaHUs oOpa3oBaHus

1 Brnanenue meronaMu J0Ka3aTeiabCTB, aJrOPUTMAMU PEIIEHUs 3ajady;

yMeHue (HOpMyIHpOBaTh U ONEPUPOBATH MOHATUSIMU: OIPENEICHUE,
aKcuoMa, TeOpemMa, CIIEJICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCUJIBHBIE  (POPMYITUPOBKH;,  TPUMEHATH  HMX;  YMEHHUE
dbopmMyIupoBaTh O0paTHOE M TPOTHUBOIIOJIOKHOE YTBEPKICHHE,
IPUBOJUTH TPHUMEPHl M KOHTPIPUMEPHI, HCIOIB30BaTh METO
MaTeMaTH4eCKON UHAYKLINY; IPOBOAUTD J0Ka3aTelbHbIe
pacCyXJeHusT TpU pEHIeHUH 3a]ady, OLEHHUBATh JIOTHYECKYIO
NPAaBWJIBHOCTh PACCYXACHUN; YMEHHE OINEPUPOBATH TMOHATHIMHU:
MHO’KECTBO, MOJAMHOXECTBO, ONEpaly HaJl MHOXKECTBAMH; YMEHUE
UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapaT Uisl OMHCaHUs
pealibHBIX MPOLIECCOB U SBJICHUHN U MIPU PELICHUU 3a]a4, B TOM YHUCIIE
U3 JPYTUX Y4eOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHSATHIMHU:
rpad, cBsI3HBIN rpad, nepeBo, LUKI, Tpad Ha IMIOCKOCTH; yMEHUE
3aJ1aBaTh U OMKCHIBATH I'pabl pa3IMYHBIMU CIIOCOOAMU; UCIIOJIB30BATh
rpadsl Ipy penIeHuy 3a1au

2 YMeHue onepupoBaTh NOHATUSAMU: HATYPATIBHOE YHUCIIO, LIEJI0E YUCIIO,
CTENEHb C LEJNbIM ITOKa3aTelIeM, KOPEHb HATypaJbHOM CTENEHH,
CTENEHb C PALlMOHAJIBLHBIM MMOKA3aTEeIeM, CTENEHb C ACHCTBUTEIbHBIM
nokazareneM, JorapudM 4Yucia, CHHYC, KOCHHYC M TaHIE€HC
IIPOU3BOJIBHOIO YHUCJA, OCTATOK MO MOZYJIIO, PAlMOHAIBHOE YHUCIIO,
UPpALMOHATBHOE  YHUCJIO, MHOXECTBA  HATypaJbHbIX, LEJBIX,
pPAaUMOHAIBHBIX, JIEUCTBUTENIBHBIX YHCEN; YMEHHE HCIOIb30BaTh




MIPU3HAKY JIETMMOCTH, HAUMEHBIITUN OOIINI JEUTENh 1 HAUMEHBIIIEe
oO1ee kpaTHoe, anroput™ EBKiwma mpu pereHnu 3a1aq; 3HaKOMCTBO
C Ppa3IMYHBIMH TIO3UIIMOHHBIMH CHCTEMaMH CUHCIICHHS; YMEHHUE
BBITIOJTHSTH BEIYMCIICHUE 3HAUYCHUM U peoOpa3oBaHus BEIPAXKECHUN CO
CTEIICHAMU U JorapudpmMamu, npeoOpa3oBaHuUs JPOOHO-
pallMOHANIBHBIX  BBIPAXKEHUI, yMEHHUE OINEPUPOBATH MOHATUSIMU:
MOCJIEIOBATEIHLHOCTD, apU(METUIECKASI POTPECCHUS, TEOMETPUIECKas
nporpeccusi, 0ECKOHEUHO YyOBIBAIOIIAs FeOMETPUYECKas MPOTPECCHs;
YMEHHE 33J]aBaTh MOCJIEIOBATEIIBHOCTH, B TOM YHCIE C MOMOIIbIO
PEeKyppeHTHBIX  (OpMYJI; YMEHHE OIEpPUPOBaTh  IMOHATHSIMU:
KOMIUIEKCHOE YHCIIO, CONMPSIKEHHbIE KOMIUICKCHBIC YHCIIa, MOAYJb U
apryMEHT KOMIUIEKCHOTO yucia, popma 3alrucu KOMIUIEKCHBIX YHCeT
(reoMmeTpuueckas, TPUTOHOMETpUYEcKass M anreOpanyeckas); yMeTh
MPOU3BOJIUTH ApUPMETUUECKUE ACHCTBUS C KOMILJIEKCHBIMU YHCIIAMU;
MPUBOJUTh  MPUMEPHl  HUCIOJb30BAHUA  KOMIUIEKCHBIX  YHCEJ;
ONEPUPOBATH MOHATHUSIMHU: MaTpula 2 X 2 u 3 X 3, onpeaeiauTelib
MaTpHIIbl, TEOMETPUUECKUNA CMBICIT OTIPEACIIUTEIIS

YMeHue onepupoBaTh MOHATUAMU: PALMOHAIbHBIE, HPPALMOHAIBHEIE,
noKa3aTeJbHble, CTENIEHHBIE, JIorapu(pMUIECKre, TPUTOHOMETPUYECKHE
YPaBHEHUSI M HEPABEHCTBA, WX CHUCTEMBI; YMEHHUE OIEPUPOBATH
HNOHATHUSIMU: TOXKJIECTBO, TOKIECTBEHHOE ITPpeoOpa3zoBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUM W HEPABEHCTB, PaBHOCUJIBHOCTH
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE peEllaTh ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX IIPUEMOB; pEIIATh
YPAaBHEHMS, HEPABEHCTBA W CHUCTEMBI C NAPaMETPOM; NPUMEHATH
YPaBHEHMs1, HEPABEHCTBA, UX CUCTEMBI JUIs PELICHHUS] MAaTEMAaTUUECKUX
3aJlay 1 3a7]a4 U3 pa3InyHbIX 00JIaCTEel HAYKU U PeaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATHIMU: (YHKIUSA, YETHOCTh (YHKIIUH,
MIEPUOTINIHOCTD (DYHKITUH, OTPaHUYEHHOCTH (DYHKITUH, MOHOTOHHOCTh
byHKIUHA, HJKCTpeMyM (YHKIIMH, HauOoJblllee U HaUMEHbBIIEe
3HaueHUs (QYHKIMK Ha TPOMEXKYTKE, HENpephiBHAs (QYHKIHS,
acUMITOTHl Tpaduka (YHKIMH, TIEpBas M BTOpas IPOU3BOJIHAS
GyHKIIUHA, TEOMETPUYECKUH U (U3MUECKHIl CMBICT TPOW3BOJIHOM,
nepBooOpa3Has, OINPEACICHHBIM HWHTETpald; YMEHHE HaXOIUTh
acUMNTOTHl Tpaduka (YHKIMH; YMEHUE BBIUMCISATH MPOU3BOJHBIC
CYMMBI, TPOU3BEJCHUS, YACTHOTO U KOMITO3HUIINH (PYHKITUH, HAXOIUTh
ypaBHCHHUE KacaTelbHOW K Tpaduky (YHKIMH; YMEHHUE HaXOIUTh
MPOU3BOHBIC DJIEMEHTAPHBIX (PYHKIIMW; YMEHHE HCIOJIb30BaTh
TIPOU3BOIHYIO JUTSI KCCeA0BaHUS (PYHKITUH, HAXOUTHh HAUOOJIBIITUE U
HaWMEHBIIIME 3HAYCHUS (PYHKIUH; CTPOUTH rpad)iKl MHOTOWICHOB




C WCITIOJH30BAHUEM allllapaTa MaTeMaTHYECKOTO aHAIIN3a; MPUMEHSTh
NPOW3BOAHYIO Ui  HAXOXKIEHUS  HAWIYYIIero  PEIIeHUs B
OPUKIAAHBIX, B  TOM  YHCJIE  COIHAIBHO-dPKOHOMHYECKUX U
bu3nYecKuX 3a7avax; HAXOAWTh IUIOMIAAA U O0BEeMBI (QUTYD C
MOMOIIBI0 HMHTETpajia; MPHUBOJUTH TMPUMEPHl MaTEMATHYECKOTO
MOJIECITUPOBAHUS C IOMOIIBI0 MU PEpEeHITNATEHBIX YPaBHEHUN

YMeHue onepupoBarh MNOHATUAMU: Tpa@uK (QyHKIMH, OOpaTHas
byHKIMSA, KOMIO3ULIMS (YHKIUH, TuHEHas GYHKIUS, KBapaTUyHas
(GyHKIMS,  paudoHaibHas  (QyHKUMs,  cTeneHHas  (QyHKUus,
TPUTOHOMETpUUYECKUe (PyHKIHUU, OOpaTHBIE TPUTOHOMETPUUYECKUE
(GyHKUMH, TOKa3zaTenbHas W Jiorapudmuueckas (QPyHKUUU; YMEHHE
CTPOUTH IpapKU N3YYEHHBIX (PYHKLNH, BBIIOIHATH IpeoOpa3oBaHus
rpauKoB PyHKIUH, UCTIONB30BATh rPaUKH ISl U3YUEHUS ITPOLIECCOB
Y 3aBUCUMOCTEMN, IPU PELLIEHUH 337a4 U3 IPYTUX y4eOHBIX IPEAMETOB
W 3a/la4 U3 peabHOM >KU3HU; BhIpaXaTh (HOpMyJaMu 3aBUCUMOCTH
MEXIYy BEJIMYMHAMHU; HCIOJb30BATh CBOMCTBA W Tpa@UKH (PyHKUIUN
JUIsL PELICHHs YPAaBHEHMI, HEPABEHCTB M 3aJad C IapaMeTpami;
n300paxkaTb Ha KOOPAMHATHOM TIJIOCKOCTH MHOXKECTBA pPEIICHUN
YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTth TEKCTOBBIE 33Ja4d Pa3HbIX TUIIOB (B TOM YHCIIE HA
MPOLIEHTHI, JOJU U YaCTH, HA IBMXKEHHE, paboTy, CTOUMOCTh TOBAPOB
U YCIyT, HaJOTH, 3aJayd W3 OOJacTH YNpaBICHUS JUYHBIMH U
CeMEHHbIMU (PUHAHCAMM); COCTaBJSATh BBIPAKEHUS, YypaBHEHUS,
HEPABEHCTBA W HX CHCTEMBI IO YCJIOBHUIO 3aJayd, HUCCIEAOBATh
MOJIy4YEHHOE pEelICeHUE U OLIEHUBATh NPaBIONOJ00HOCTb PE3yIbTaTOB;
YMEHHE MOJIEIIMPOBATh PEAIBHBIE CUTYAllMM Ha SI3BIKE MATEMATHKU;
COCTABJISITh BBIPAYKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI I10
YCIOBUIO  3a/auM,  HCCIENOBAaThb  ITIOCTPOCHHBIE  MOJEIH C
MCITOJIb30BAHUEM aIllapara anreOpbl, HHTEPIPETUPOBATH OJTYUESHHBIN
pe3yabTar

YMeHue omnepupoBaTh TMOHATUSIMH: CpefHee apudMeTHueckoe,
MeJlnaHa, HauOoJIbIlIee U HAUMEHbIIIEE 3HAUCHUS, pa3Max, JTUCIIepCHsl,
CTaHJApTHOE OTKIIOHEHUE YHCIOBOTO HAaOOpa; yMEHHE H3BIICKATh,
UHTEPIIPETUPOBATh MH(OPMAIINIO, NMPEJCTABICHHYIO B TaOiMIlaX, Ha
auarpamMmax, rpadukax, OTpaXarollyld CBOMCTBA  pealbHBIX
MPOIIECCOB U SBJICHU;, TMPEJCTABIATh WH(OPMAIUIO C TMOMOIIBIO
TaOJUIl U JUarpaMM; UCCIEAOBaTh CTATUCTUYECKHE HaHHBIE, B TOM
YuCcjie C TNPUMEHEHHEM TpapUUYeCKuX METOAOB W DIIEKTPOHHBIX
CpPeACTB; Trpaduyecku HCCIEAOBaTh COBMECTHbIE HAOJIOACHUS
C IOMOIIIBIO UarpaMM pacCenBaHus U JINHEWMHOW perpeccuu




YMeHue onepupoBaTh MOHATHUSIMU: CIyYaWHBIA ONBIT U CIIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYYAHOTO COOBITHS; YMEHUE BBIYUCISATH
BEPOSITHOCTh C UCIOJIb30BaHUEM TpadUyeCcKUX METO/0B; IPUMEHSTh
(bopMyIIbl CIOXKEHUS U YMHOXKEHUSI BEPOATHOCTEN, (OpMYITy TOJIHOMN
BeposiTHOCTH, Gdopmyny bepHymin, kKomMOuWHaTOpHBIE (DAKTHI H
bOpMyIIBI;, OIICHWBATh BEPOATHOCTH PEATHHBIX COOBITHI, yMEHHE
ONEPUPOBATh TOHATUAMM: CIydailHas BEJIMYMHA, PaCIpEHCICHUE
BEPOSITHOCTE, MaTeMaTU4YECKOE O’KHJIaHUE, JIUCIIEPCHS U
CTaHJApTHOE OTKJIOHEHHUE CIy4yalHOW  BEJIWYUHBI,  (QYHKIIUU
pacrpeneneHuss W IUIOTHOCTH PaBHOMEPHOIO, ITOKA3aTEIbHOIO M
HOPMAJBHOTO pPAaCIpEeleIeHU; YMEHHE HCIIOJIb30BaTh CBOWMCTBA
VM3YyUYECHHBIX PpACHOPENECICHUN U1 pPELICHUs 3a4a4; 3HAKOMCTBO C
MOHATUSIMU: 3aKOH  OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX
WCCIICIOBAHUM; YMEHHE MNPUBOJAWTH MPUMEPHI MPOSIBIICHUS 3aKOHA
OOJIBIIIMX YKCENl B MPUPOJHBIX M OOIICCTBEHHBIX SIBJICHUSAX; YMEHUE
ONEPUPOBATH  MOHSATHUSIMHU: COYETAHWE, TMEPECTAHOBKA, YHCIO
COUETAHUW, YUCIO TMEepecTaHOBOK; OuHOM HploTOHA; ymeHuHe
MPUMEHSATh KOMOMHATOpPHBIE (aKThl M PACCYKIEHUS JUIsl PElICHUS
3a/1a4; OLIEHUBATh BEPOSTHOCTH PEAIBbHBIX COOBITHM; COCTaBJISTH
BEPOSITHOCTHYIO MOJIENIb M1 HHTEPIIPETUPOBATH TOJTYUYEHHBIN PE3YIbTAT

YMeHue onepupoBarh IOHATHUSAMH: TOYKA, IpsAMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JyY, BEIWYMHA YIUIA, IUIOCKUH YroJ,
JBYTPAaHHBIM YTOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAIOLIUECS MPSAMBIE,
MapaJIIEIIbHOCTD U NEPIEHAUKYIISIPHOCTD MPSIMBIX U INIOCKOCTEN, YTOJI
MEXKy IPSAMBIMH, YTOJI MEXKAY MPSAMOU M IUIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSAIMHM, PACCTOSHHE OT TOYKH 10 IUIOCKOCTH, PAacCTOSTHUE
MEXKIy NpPSAMBIMH, PACCTOSHUE MEXKIAY IUIOCKOCTSMH; YMEHUE
UCIIOJIb30BaTh MpHU PEHICHUU 3a7ad M3yueHHbIe (PaKTbl U TEOPEMbI
IUTAHUMETPHUH; YMEHHUE OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOILIETO
MHpa;  CTPOUTh  MATEMATHYECKHE  MOJAEIA C  ITOMOUIBIO
r€OMETPUYECKUX TNOHATUNA M BEJIWYMWH, PEIIATh CBS3aHHBIE C HUMHU
MMPAKTUYECKUE 3a]1a4n

10

YMeHue oneprupoBaTh NOHATUSIMH: IJIOIATL PUTYPBI, 00BEM (PUTYPHI,
MHOTOI'PAHHUK, paBUJIbHBIN MHOTOI'PaHHHK, CEUCHHE
MHOTOTpaHHMKA, Ky0, TapajuieNenune 1, mpu3Ma, mupamuaa, purypa u
NOBEPXHOCTh BpalleHMs], WJIMHAP, KOHYC, mIap, cdepa, MIOIMAIb
cheppl, IUIOWAAL TOBEPXHOCTH MHPAMUJIBI, MPU3MBI, KOHYcCa,
HUJUHIpa, o00BbeM Ky0a, MNpsIMOYTrOJBHOTO Tapajuieienunesaa,




NApPaMUIbl, TPU3MbI, UWIMHApA, KOHyca, IIapa, pa3BepTKa
MOBEPXHOCTH, CEYEHHUsS] KOHyCa U LUWIMHAPA, NapajuieIbHbIE OCH WIH
OCHOBAHMIO, CEYEHHME Illapa, IUIOCKOCTh, Kacawomasics cdepsl,
UWJIMHIpa, KOHYCa; YMEHUE CTPOUTh CEUYEHHUE MHOTOIPAHHUKA,
n300pakaTb MHOTOTPAaHHUKH, (PUTYPHI U IOBEPXHOCTH BPAIICHUS, X
CEYEHMs, B TOM YHCII€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE
NPUMEHSATH CBOMCTBA T'E€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO
dbopMyaMpoBaTh OMNpEACNCHUs] U3y4aeMmblX (Uryp, BBIIBUTATh
TUIOTE3bl O CBOMCTBAX U TMPHU3HAKAX TE€OMETPUYECKUX Quryp,
OOOCHOBBIBaTh ~WJIM  OINpOBEprarb WX; YMEHHUE MPOBOJUTH
KJIacCUPUKALMI0O (QUTYp MO pa3IUYHBIM [PHU3HAKAM, BBITIOIHATH
HEOOXOMMbIE AOMOJHUTENbHBIE IOCTPOSHUS
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YMeHue omnepupoBaTh NOHATHUAMU: JIBUKEHHE B IPOCTPAHCTBE,
napauIeTbHBINA IEPEHOC, CHMMETPUS Ha IIIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOJ00MS, MOJO0OHBIE (DUTYpBI; yMEHHE
pacrno3HaBaTh paBHbIE U MOJIOOHBIE QUTYPBI, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCII0Ib30BaTh FT€OMETPUUECKHE OTHOLLICHUS
IpU peUIeHUH 3ajay; HaXOIUTh T€OMETPUUECKHE BEIUYUHBI (UIMHA,
yroja, Iiowaas, 00beM) IPHU PEIICHUH 3aJad U3 JAPYTUX YYEOHBIX
OpeIMEeTOB W W3  pEeallbHOM  KU3HU; YMEHUE  BBIYHCISATH
reOMEeTpUYECKUE BEIMYUHBI (JITMHA, YTOJI, IUIOIa/lb, 00beM, TUIOIIAIb
MOBEPXHOCTH), MCHOIb3Yys] U3y4YE€HHbIE (DOPMYJBI U METO/AbI, B TOM
qyclie: IUIOMAZh TIOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYCa,
UWIMHApA, IUomans cdepb; 00beM Kyba, MPSIMOYTOIBHOTO
napajuiefienunesna, NUpaMuabl, MPU3MbI, HWIMHIpa, KOHYca, Iapa;
yMEHUE HAXOJUTh OTHOIIIEHUE 00BEMOB MTOI0OHBIX QUTYP

12

YMeHue omnepupoBaTh TMOHATUSMHU: MPSMOYrojibHAs  CHCTEMa
KOOpAMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOU3BEJICHIE BEKTOPA HA YUCIIO, PA3JIOKEHUE BEKTOpa TI0
0a3ucy, CKaJsipHOE MPOU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YIOJ
MEXIy  BEKTOpaMH; yMEHHE  HCIOJb30BaTh  BEKTOPHBIA U
KOOPAMHATHBIN METOA sl pEIICHUs TeOMETPUUYECKUX 3a/a4 U 33134
JIPYTUX Y4EOHBIX MPEIMETOB
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YMeHue BbIOUpATh MOIXOIANIUNA METON JUIsl PEelIeHUs 3a/layu;
MOHMMAHUE 3HAYMMOCTHM MATEMATHUKU B M3YUYCHUH NPUPOJHBIX H
OOILIECTBEHHBIX MPOLECCOB U SBJICHUI; YyMEHUE pacro3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTE€MaTHUKU B UCKYCCTBE, YMEHUE MPUBOIUTH
MPUMEPBl MATEMATUYECKUX OTKPBITUA POCCHUMCKOM W MHUPOBOU
MaTeMaTUYECKOU HAYKH




IlepeyeHb 3JIeMEHTOB coAep:KaHusl, NpoBepsieMbIX Ha EI'D mo maremaTuke

Kon [TpoBepsiemMblii 371€MEHT COACPKAHMUS
1 Hucna v BBIYUCICHUS
1.1 Harypanbnubie u nesnple yncia. [Ipu3Haku 1eIMMOCTH HEIBIX YUCET
1.2 | Partmonanbubie yucia. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOIICHTHI,
OeCcKOHEUYHBIE IEpUOANYECKUE ApoOU
1.3 Apudmernaeckuit KOpPEHb HATypaJIbHOU CTEIICHU. JevictBus
¢ apuPMETUYECKUMU KOPHSIMHU HATypaJIbHON CTENEHU
1.4 | Crenensp c uenbiM nokazareiaemM. CTelneHb ¢ pallMOHAIbHBIM OKAa3aTEJIEM.
CBoiicTBa CTENIEHU
1.5 | CuHyc, KOCUHYC U TaHT€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
aApPKTaHT'€HC YKCIIOBOr0O apryMeHTa
1.6 Jlorapudwm uncna. Jlecaruunbie U HaTypaibHbIC JOraprudMbl
1.7 HeiicTBuTEnbHBIE YMCIa. Apru(METHYECKHE ONEpalUU C JEHCTBUTEIbHBIMU
yrcnamu. [[pubnukeHHbIe BBIYUCICHUS, TPaBUIa OKPYTICHUS, PUKHUIKA H
OLICHKA PEe3yJIbTaTa BIYUCIICHUM
1.8 | [IpeoOpa3oBaHue BhIpAKCHHIA
1.9 KomruiekcHsle uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie u 1poOHO-palliOHATbHBIE YPABHEHUS
2.2 NppauronanbHble ypaBHEHUS
2.3 | TpuroHoMeTpuyecKkre ypaBHEHUS
2.4 [Toka3zaTenbHble ¥ JOrapu(pMUUECKIE YPaBHEHUS
2.5 [{ensie 1 1poOHO-palOHATBHBIC HEPABEHCTBA
2.6 HppannonanbHble HEPaBEHCTBA
2.7 [TokazaTenbHble ¥ JOrapupMUUECKIE HEPABEHCTBA
2.8 TpuronoMeTpruecKkue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 | YpaBHeHHsI, HEpAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 | Marpuua cuctemsl JIMHEWHBIX ypaBHEHUH. OnpeenuTellb MaTPULIbI




®OyHKIUYU U rpaduKu

3.1 OyHkumsa, cnocoObl 3amaHus (QyHkuuu. ['padux  QyHKIUU.
B3aumHo oOpatnbie ¢yHKuuu. YeTHble W HedeTHbIe (YHKIIUU.
[lepunonnueckue QpyHKIMH

3.2 OO6unacTh omnpeAeseHus 1 MHOKECTBO 3HaueHUW (QyHkiuu. Hynu
bynkuuu.  IIpomexyTku  3HaKoOmocTtosiHCTBa.  [IpoMexyTku
MOHOTOHHOCTH (PYHKITMH. MakCUMyMbl U MHUHUMYMBI (HYHKIIHH.
HauGomnbiee u HaumeHblee 3HaueHue GyHKIUUA Ha TPOMEKYTKE

3.3 | CrenenHas QyHKIUS C HATYpaJIbHBIM U LIETBIM MOKa3aTesaem. Ee
cBoiicTBa U rpaduk. CBoicTBa u rpaduk KOpHs N-0il cTereHn

3.4 Tpuronomerpuueckue GyHKIINN, UX CBOMCTBA U TpadUKH

3.5 [TokazaTenbHas u gorapupmuyeckast QyHKIIUN, X CBOMCTBA U
rpaduku

3.6 | Touku paspbiBa. AcumnToThl rpadukoB ¢yHkimii. CBoicTBa
GYHKIIUNA, HEMPEPHIBHBIX HA OTPE3KE

3.7 ITocaenoBaTeIbHOCTH, CIOCOOBI 3aTaHKS ITOCIIEJOBATCILHOCTEH

3.8 | Apudmerndeckas u reomerpuueckas mporpeccur. dopmyia
CJIOXHBIX TIPOIICHTOB

4 Hauana maTemMaTnueckoro aHanmsa

4.1 [TpousBoanas pynkimu. [I[pon3BogHbIEC 2IeMEHTAPHBIX QYHKITUI

4.2 [Ipumenenue mPOU3BOAHONW K UCCIEeNOBaHUIO (YHKIMA Ha
MOHOTOHHOCTh ¥ JKCTpeMyMbl. HaxoxjaeHue HanOOJBIIEro H
HAaWMEHBIIIETO 3HAYCHHS (PYHKITUU HA OTPE3KE

4.3 [TepBooOpaznas. Muterpan

5 MHoOXxecTBa U JJOTUKa

5.1 MHoOkecTBO, onepanu HaJl MHOKeCTBamMu. JluarpamMmmel Dusepa —
Benna

5.2 Jloruka

6 BeposaTHOCTh 1 cTaTUCTHKA

6.1 OnucarenbHasi CTaATUCTHKA

6.2 BeposiTHOCTB

6.3 | KomOunaropuka

7 ['eomerpus




7.1

Ourypsl Ha MIOCKOCTU

7.2 [IpsiMble ¥ TIIIOCKOCTU B TPOCTPAHCTBE
7.3 | MHOTrOTrpaHHUKHU

7.4 Tena v MOBEPXHOCTH BpaIllCHUS

7.5 KoopaunaTel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

— Maremaruka: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHalW3a, reoMeTpus. Anredpa u
Hayajga mareMmarudeckoro anamm3a, 10-11 kmaccel/ Amumon III.A., Komsrua FO.M.,
TkaueBa M.B. u apyrue — M.: [IpocBemienue

— Maremaruka. Anrebpa ¥ Havyajla MaTeMaTHYeCKOro aHanuza, 10 kmacc/ Mepsnsak A.l'.,
Homuposckuii [[.A., Ilononckuii B.b., Axkup M.C. — M.: Benrana-I'pad

— Maremaruka. Anrebpa u Havyajla MaTeMaTHYECKOTo aHanuza, 11 kmacc/ Mepsmsak A.l'.,
Homuposckuii JI.A., [Tonouckuii B.b., Slkup M.C.; nox peaakuueit [logonsckoro B.E., —
M. Benrana-I'pad

— Teomerpus, 10-11 knaccel: yueOHUK I 0011€00pa30BaTEIbHbIX YUPEKIACHHUM: 0a30BbIN
u npopunbHelii ypoBeHs/ AtanacsH JI.C., Byry3oB B.®., Kagomues C.b. — M.:
IIpoceemenue

— Teomerpus, 10 xnace/ Mepsnsik A.I'., Homuposckuii [I.A., Ilonouckuii B.b., Sxup M.C.
— M.: Benrana-I'pad

— Teomerpus, 11 xnace/ Mepsnsik A.I'., Homuposckuii [I.A., ITonouckuii B.b., Sxup M.C.
— M.: Benrana-I'pad

— DneMeHThl KOMOWHATOpUKH U Teopuu BepostHoctel/ A.A. CemumieBa. — JloHCKOM
— Tropun FO.H. Teopusi BeposiTHOCTEH M CTAaTUCTHKA. DKCHEPUMEHTAlIbHOE yueOHOE
noco6ue 11t 10 u 11 kmaccoB o0mieo0pazoBarenbHbIX yupexkaeHuit. — M.: MITHMO

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

— Maremaruka: anreOpa W Hauaja MaTeMaTUYECKOrO aHaiM3a, reoMmerpus. Anredpa u
Hayaja MaTeMaTUYeCKOro aHajau3a. yriIyOJieHHBbIH ypoBeHb: 10 kjacc: TuIaKkTUYECKHe
marepuansl/ A.I'. Mepansak, B.b. Ilononckuii, E.M. Pabunosuu, M.C. Sxup — M.:
Benrana-I'pad

— MaremMaruka: anreOpa U Hayajga MaTeMaTHYECKOTO aHayiu3a, reomMeTpus. Anredpa u
Hayaja MaTeMaTU4YecKOro aHajau3a. yriIyOJieHHBIH ypoBeHb: 11 kjacc: nuiakTH4ecKue
marepuansl/ A.I'. Mepsnsak, B.b. Ilononckuii, E.M. Pabunosuu, M.C. Sxup — M.:
Benrana-I'pad

— Aunrebpa W Hayaya mMaTeMaTH4ecKoro aHanm3a. /lumakthueckue marepuansl 10 kimacc:
yaeOHOoe mocoOue i 001eo0pa3oBaTeNIbHBIX OpPraHU3aluid: 0a30BbIe M YIIIYOJICHHBIC
ypoau/ M.1. llabynun, Tkauea M.B., H.E. ®enoposa — M.: IlpocBenienue

— AureOpa ¥ Havala MaTeMaTHYecKOro aHamu3a. J(umakrmdeckue marepuansl 11 xmacc:
yuebHoe mocobue it 0011eo0pa3oBaTeNbHbIX OpraHu3aluii: 6a30Bble M yriIyOJeHHbIE
ypoBan/ M.U. lllabynun, TkaueBa M.B., H.E. ®egoposa — M.: [Ipocsernienue

— @opMHpOBAaHME BBIYMCIUTENBHBIX HABBIKOB Ha ypokax maremaTuku. 10-11 ximaccer
[Xnesnrok H.H., Usanosa M.B., — M.: Unekca, 2023

— T'eomerpus. [upaktuueckue Marepuansl. 10 kimacc: ydebHOoe mocoOue  uist
0011e00pa30BaTeIbHBIX YUpEeXKIeHUI: 0a30BbIi U podunbHelii ypoens/ 3us b.I'. — M.:



IIpocsemenue

— Teomerpus. J[lupmaktuueckwe wmatepuansl. 11  kmacc: ydeOHOe TmocoOHWe IS
00111e00pa30BaTENbHBIX YUpEkKACHUI: 0a30BbIi U TpodMIbHBINA ypoBeHb/ 3uB b.I'. — M.:
[Ipocsemienue

— Mepznak A.I'. Maremaruka: anreOpa ¥ Hauajda MaTeMaTHYECKOTO aHAU3a, FEOMETpPHUSL.
I'eomerpus. YrinyOsneHHblld ypoBeHb: 10 Kimacc: AMAaKTHYECKHE Marepuaibl. — M.:
IIpocsewmenue

— Mep3nak A.I'. Matemartuka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHAJIM3a, TEOMETPHUS.
['eomerpus. YriayOneHHbIl ypoBeHb: 11 kiacc: aumakTudeckue marepuaibl. — M.:
[Ipocsemienue

— bamagsa 3.H. T'eomerpusi: caMocTosITelIbHbIE pabOTHI Ha TOTOBBIX uepTexkax: 10-11
kiaccel — PoctoB H/1: @ennkce, 2023

— T'eomerpusa. 10-11 kmaccel: 3amaHMs Ha TOTOBBIX 4YepTexax 1o crepeomerpuun/ I.H.
Koanesa. — Bonrorpaa: Yuurenb

— Teomerpus. 10-11 kmacchl: TecThl Juis TeKyero u obdoOmiaromero xontpons/ [.I.
Kosanesa, H.11. Ma3zypoBa — Boarorpaa: Yuurens

— bpoukunit M.JI. MemaBkuna O.C. BepostHocts u cratuctuka. 10-11 xmaccsl.
[TnanupoBanue u npakTukym. [locobue nms yaurens.

— Beicoukuii U.P. Teopus BeposTHOCTe. 3a1aun 1 KOHTPOJIbHBIE paboThl. 10 kimacc. — M.:
MIHMO

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChbl CETH
HUHTEPHET

— https://resh.edu.ru/
— bubmuoreka [JOK



