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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma o yueOHomy npeamery «Marematuka» (yriayOnE€HHBINA ypOBEHB) (naree
COOTBETCTBEHHO — IIporpamma 1Mo MaTeMaTHKe, MaTeMaTHKa) BKJIIOYAET MOSICHUTEIbHYIO 3aIUCKY,
coJepKaHre 00y4YeHus, INITAHUPYEMBbIE PE3YJIbTaThl OCBOCHHUS IPOTPAMMBI I10 MaTEMATHKE.

[TosicuutenpHasi 3amucKa OTpakaeT oO0ImMe 1end W 3a7auyd M3yuyeHUsT MaTeMaTuKH,
XapaKTEPUCTHKY TCUXOJIOTUYECKUX NPEINOChUIOK K €€ HM3y4eHHIO OOYYalolIMMHCSA, MECTO B
CTPYKType Yy4YeOHOro IUIaHa, a TakXKe MOAXOAbl K OTOOpYy COAepKaHUs, K ONPEIesICHUIO
IUIAHUPYEMBIX PE3YJIBTAaTOB U K CTPYKTYPE TEMATHUECKOIO IUTAHUPOBAHUS.

Copepxanue 00y4eHHsI pacCKpbIBAET COJIEpKaTeIbHbIC JIMHUU, KOTOPbIE MpeiaratoTcs AJs
00513aTEIbHOTO N3YUEHHS B KAXKIOM KJIacCe Ha YPOBHE CPEIHEro 001Iero oOpa3oBaHus.

[Tnanupyemble pe3ylbTaThl OCBOCHHUS MPOrpaMMBbl IO MaTEMAaTHKE BKIIOYAIOT JIMYHOCTHBIE,
METanpeIMEeTHbIE pPEe3yJbTaThl 3a BECh NEpUOJ OOY4YEeHHS HAa YPOBHE CpEIHEro oOIIero
o0pa3oBaHUs, a TAKXKE MPEIMETHbBIE TOCTHKEHUS 00yJaroIIerocs 3a KaKIblid ToJ] 00y4eHHsI.

IlosicHuTENBPHASA 3aIIUCKA.

[IporpamMma o maremaruke yriyoa€HHOTo YpOBHsSI JJIsi 0OydaroluXcsi Ha YPOBHE CpPEIHEro
obmrero oOpazoBanus pazpaborana Ha ocHoBe PI'OC COO c yu€ToM COBpPEMEHHBIX MHPOBBIX
TpeOOBaHUM, MPENBABISEMBIX K MaTeMaTHYeCKOMY OOpa3OBaHHIO, W TPAAULUNA POCCHICKOTO
oOpa3oBanus. Peanuzaius mporpaMMbl Mo MaTeMaTuke 00eCredyrBaeT OBJIAJICHHE KIIIOYEBBIMU
KOMIIETEHIIMSIMHA, COCTAaBJISIFOIIMMH OCHOBY JUISI CAMOPA3BUTHS M HEMPEPHIBHOTO 0O0pa30BaHMUS,
[EJIOCTHOCTh  OOILIEKYJIbTYPHOTO, JUYHOCTHOTO M TO3HABATEIbHOIO PAa3BUTUA JUYHOCTH
o0yyJaroumxcsi.

B mporpaMMe mno MaremMaTHKe YYTeHbl HAEM U TOJOKEHHUS KOHICMIIMU Pa3BUTHUS
MaTeMaTudeckoro obpasoBanusi B Poccuiickoit ®emepanmmu. Martematnueckoe oOpa3oBaHHE
JOJDKHO — pemiaTh  3ajjayy  oOecnedeHus HeoOXOIMMOIro CTpaHe 4uciIa  0Oydaroluxcs,
MaTeMaThyeckas MOJArOTOBKAa KOTOPbIX Obula ObI JOCTATOYHA JUIsl MPOJOKEHUS O0Opa3oBaHMs IO
pa3IMYHBIM HAIPaBJICHUSM, BKIIIOYas MIPENOJaBaHUE MaTEMAaTUKH, MaTEMaTHYECKUE CCIIEN0BaHNUs,
paboty B cdepe MHPOPMAIIMOHHBIX TEXHOJOTUNA U JIPYTUX, a TaKKe 00eCIeueHus IJisi KaxKI0ro
00yyaromerocss BO3MOXXHOCTH JOCTHXKEHHMsSI MaTeMaTHYeCKOM IOATOTOBKM B COOTBETCTBUHU C
HeoOXoauMbIM eMy ypoBHeM. Ha pemieHue 3THX 3ahay HalelieHa IporpaMmma IO MaTeMaTHhKe
yIIIyOJnE€HHOTO YPOBHS.

HeobOxonuMopeTh MaTeMaTHUECKON MOATOTOBKHM O0YCJOBJIeHAa OOYCIOBIEHO POCTOM 4HCIa
CHeLMaTbHOCTEH, CBS3aHHBIX C HEMOCPEJCTBEHHBIM IIPUMEHEHHEM MaTeMaTuku (B cdepe
SKOHOMHUKH, OHW3HECEe, TEXHOJOTHYECKUX o0O0JacTsaX, rymaHuTapHbeix cdepax). KommuectBo
oOyuyaromuecs, 151 KOTOpbIX MaTeMaTHKa CTAHOBUTCS (yHAAMEHTOM 00pa30BaHus, INIAHUPYIOIIUX
3aHMMAaTbCSd TBOPUYECKON M HCCIIeN0BaTeNIbCKONW paboTol B 00jacTH MaTeMaTHKH, UH(POPMATHUKH,
(GU3UKH, SJKOHOMHUKH U B JIPYTHX 00JACTAX, YBEIMUMUBACTCS, B TOM YHUCIIE C YUETOM OOy4aromuxcs,
KOMY MaTeMaTHKa HYyXHa JUIsl UCIOJb30BaHUS B MPOQEcCHsX, He CBSI3aHHBIX HEMOCPEIACTBEHHO C
HEH.

[TpuxnanHas 3HAYMMOCTh MaT€MaTUKH OOYCIIOBJIEHa TeM, YTO €€ MPeIMETOM SIBISIOTCS
(byHaaMeHTalbHbIE CTPYKTYpPhl HAIIErO0 MHpa: MPOCTPAHCTBEHHbIE ()OPMBI M KOJIMUYECTBEHHBIE
OTHONICHUSI, PYHKIIMOHAIbHBIE 3aBUCUMOCTH M KAaTETOPUH HEONpeAeNEHHOCTH, OT MpPOCTeHIInX,
YCBAaMBAaEMBIX B HEMOCPEIACTBEHHOM OIBITE, IO JOCTATOYHO CIIOKHBIX, HEOOXOJUMBIX JUIS Pa3BUTHS
HAayYHBIX W TEXHOJIOTMUYECKUX HAeH. be3 KOHKpeTHhIX MaTeMaTH4eCKHX 3HaHWMl 3aTpyJHEHO
NOHMMAHHUE NPUHLUIIOB YCTPOMCTBA M MCIIOJNb30BaHUS COBPEMEHHON TEXHHMKH, BOCIPUATHE H
UHTEpIIpETalisl Pa3HOOOPAa3HOW COIMAIbHOM, SKOHOMHYECKOM, MOJIUTHYECKON HH(pOpMaIuH,
Mano3(dexkTruBHa  MOBCeIHEBHAas  MpaKTU4yeckas  JAedarenbHOCTb. Bo  MHorux  cdepax
npodecCHOHANBHOM  EATEIbHOCTH TPEOYIOTCS YMEHHS BBIIOJHATH Pacu€Thl, COCTaBIISTH
ITOPUTMBI, IPUMEHATH (POPMYIIBI, IPOBOAUTH FEOMETPHUUECKUE U3MEPEHUS U TIOCTPOCHHUS, YUTATh,
0o0pabaTheiBaTh, UHTEPIIPETUPOBATh W TPEICTABIATh WH(OpPMAIMIO B BHUJE TAOJWI, AMArpaMM M
rpaduKOB, TOHUMATh BEPOATHOCTHBIN XapaKTep CIAyYalHBIX COOBITHHA.

OnHOBpeMEHHO ¢ pacHipeHueM chep NpUMEHEHUsT MaTeMaTHKH B COBPEMEHHOM OOIIecTBe
BcE Oojee BaXHBIM CTAHOBHUTCS MAaTEMATUYECKMA CTWIb MBIIUICHHUS, TPOSBISIONIMNACA B
onpeenéHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3yueHuss MaTeMaTHKU B apceHal NpUEéMOB U



METO/IOB MBIIUICHHUSI YeJIOBeKa €CTECTBEHHBIM O0pa3oM BKIIOUYAIOTCS HMHIAYKIUS M JEIyKIH,
0o0o01IeHne ¥ KOHKpEeTHU3allMs, aHadu3 M CHHTE3, KiIacCUupUKaus M CUCTeMaTH3alus,
abctparupoBanue W aHajorus. OOBEKTHl MaTEeMAaTHYECKUX YMO3AKIIOUCHHH, NpaBWiIa HUX
KOHCTPYUPOBAHMsI PACKPBHIBAIOT MEXaHU3M JIOTUYECKUX IOCTPOEHUH, CHOCOOCTBYIOT BBIpaOOTKE
yMmeHus:i (hopMynupoBaTh, OOOCHOBBIBATb M JIOKA3bIBATh CYKICHHSA, TEM CaMbIM (OPMHUPYIOT
JOTMYECKUI CTWIb MblIUIeHUS. Benymas poib NpUHAANEKUT MareMaThke B (HOpMUPOBaAHHU
QITOPUTMUYECKOW KOMIIOHEHTBHl MBIIUIEHHUS] U BOCIIUTAHUM YMEHUHN JEHCTBOBATh 110 3aJaHHBIM
QJITOPUTMaM, COBEPLICHCTBOBaTh WM3BECTHbIE M KOHCTPYHMpOBaTh HOBbIE. B mpormecce peuieHus
3aJa4 — OCHOBBI Il OpraHU3alMyi y4eOHOU eATeIbHOCTH Ha YPOKaX MaTeMaTHKH — Pa3BUBAIOTCS
TBOpPYECKAs U MPUKJIAIHAs] CTOPOHBI MBIIIUICHUS.

OOydenue MaTemMaTuke Ja€T BO3MOXKHOCTh pPa3BUBaThb Yy OOYyYalOIUXCS TOYHYIO,
pPaLMOHATBHYI0 U MH()OPMAaTHBHYIO peub, YMEHHE OTOMpATh Hambosiee MOAXOISIIUE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpauuecKkhue CpeiCcTBa JJs BBIPAKECHUS CYXIECHHHM U HAIrJSAHOTO UX
IPE/CTaBICHHUS.

HeoOxonuMbIM KOMIIOHEHTOM OOIIEed KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUU SIBISETCS
o01iee 3HAKOMCTBO C METOJaMM IO3HAaHUS JACHCTBUTEIBHOCTH, INPEACTaBIECHUE O IpeIMeTe U
METOJIe¢ MaTeMaTHK{, €ro OTJIMYUAX OT METOAOB €CTECTBEHHBIX M TyMaHMTApHBIX HaykK, 00
O0COOEHHOCTSIX MPUMEHEHMs MAaTeMaTUKU JJIsl peIleHUs HAayuyHbIX M MPHUKIAJAHBIX 3ajad.
MaremaTtnueckoe 00pa3oBaHie BHOCUT CBOU BKJIa/ B (POPMHUPOBAaHUE OOILEH KyIbTyphl YeOBEKa.

W3ydyeHre MaTeMaTHKU CIOCOOCTBYET ACTETHUYECKOMY BOCHUTAHHMIO YEJIOBEKA, IOHWMAaHUIO
KpacoTbl W HU3SIIECTBA MaTEMATUYECKUX PACCYXACHUH, BOCIPHUATHUIO TIE€OMETPUYECKHX (opM,
YCBOEHHUIO UJIEM CUMMETPHH.

[TproputeTHbiMU LesIAIMU 00ydeHus: maremaTke B 10—11 kiaccax Ha yriyOiaEHHOM ypOBHE
IIPOJIOJIKAIOT OCTaBaThCSL:

(bopMHpOBaHUE EHTPAIBHBIX MaTEMaTUYECKUX MOHATUH (YUCII0, BETMUMHA, TeOMETpUYecKas
¢burypa, mnepemMeHHasl, BEpOSATHOCTb, (QYHKIMS, NPOU3BOAHASA, MHTErpan), OOECIeUNBAIOLINX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTHYECKOI0 00pa30BaHus 00yJaroLIXCS;

noJiBe/IeHue OOydYaroluXCcsl Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHUKHd M OKPYXAaloIllero MHpa, MOHMMAHUI0O MaTeMaTHKUM KaK 4YacTH OOLIed KylIbTyphl
YeJI0BEUYECTBA;

pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00yyarommxcs, Mo3HaBaTeIbHOM
AKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUIEHUS, MHTEpeca K H3YUYEHUIO
MaTeMaTHKH;

¢dopMupoBaHrue (YHKIMOHAJIBHOM MaTeMaTUYeCKOM TIpaMOTHOCTH: YMEHHUS pacllo3HaBaTh
MaTeMaTHUeCKUE aCMEKThl B PEaIbHbIX KU3HEHHBIX CUTYaLUsAX U MPU U3YYECHUM JPYTUX Y4eOHBIX
IPEIMETOB, MPOSBIECHUS 3aBUCHMOCTEM M 3aKOHOMEpPHOCTEW, (OpMYyIHMpOBATh HX Ha S3bIKE
MaTeMaTHKHd M CO3/1aBaTh MaTeMaTH4eCKHe MOJENH, MPUMEHSATh OCBOEHHBIH MaTeMaTHUYeCKHil
anmapar s peHieHHus NPaKTHKO-OPUMEHTHPOBAHHBIX 3ajlady, HMHTEPHPETUPOBAaTh M OIIEHUBATh
MIOJIy4YEHHBIE PE3YJIbTATHI.

OCHOBHBIMHU JIMHUSAMHU cojiepkaHusi MareMaTuku B 10—11 kmaccax yriyGn€HHOTO YpOBHSA
ABISAIOTCS: «YHucna U BBIYMCICHUS», «Anredpa» («Anredpandeckue BbIpaXeHUs», «YpaBHEHUS U
HepaBeHCTBay»), «Havana MmaremaTnueckoro ananuzay, «I'eomerpus» («I'eomerpuueckue GUrypsl u
UX CBOHMCTBa», «/3MepeHne reoMeTpruuecKux BeTUUUH»), «BeposaTHocTh U cTatucTHKay. JlaHHBIE
JUHUM Pa3BUBAIOTCS MapajuieIbHO, KaX/aas B COOTBETCTBHM C COOCTBEHHOW JIOTMKOW, OJHAKO HE
HE3aBHCHMO OJIHA OT JpYrod, a B TECHOM KOHTakTe M B3aumojeiictBuu. Kpome storo, ux
00BeAMHSIET JIOTUYECKasi COCTABJIAIOIIAsA, TPAJAULIMOHHO MPUCYIasi MaTeMaTUKE U MPOHU3bIBAIOIIAS
BCE MareMaTh4eckue Kypchl W cojepxkarenbHble JuHuu. ChopmynupoanHoe Bo ®I'OC COO
TpeOOBaHUE «yMEHHE OIEpPUPOBATH IMOHATUSMU: OIpENETIeHHe, aKCUOMa, TEOpeMa, CIIEJCTBUE,
CBOWCTBO, MPHU3HAK, JOKA3aTeIbCTBO, PABHOCUJIIbHBIE (DOPMYITHUPOBKH, yMEHHE (HOPMYIUPOBAThH
o0paTHOE W MPOTHBOIOJOXKHOE YTBEP)KIACHHUE, IPUBOAUTH TNPUMEPbl U  KOHTPIPUMEDHI,
MCIIOJIb30BaTh METOJ MAaTeMaTU4eCKOW MHAYKLHHU, IMPOBOAUTH J0Ka3aTEIbHbIE PACCYKIEHUS IPU
pEeLICHUH 3a/1a4, OLEHMBATh JIOTUYECKYIO IPABMIBHOCTh DPACCYXKACHUIN» OTHOCUTCS KO BCEM
y4eOHbIM KypcaM, a (opMupOBaHHE JOIMYECKHMX YMEHHH pacrpenensercss Mo BCeM ToiaM
00y4eHUs1 HAa YPOBHE CPETHETO 00IIero 00pa3oBaHusI.



B cootBerctBumn ¢ ®I'OC COO maTemaruka sSBISETCS 00s3aTeIbHBIM MPEAMETOM Ha TAHHOM
ypoBHe oOpa3oBaHus. Hacrosmieil mporpamMmoil 1o MaTeMaTHKE IpeAyCcMaTpUBAaeTCs H3ydeHHe
yuebHOrO mpeamera «MaremaTtuka» B paMKax TpEX y4deOHBIX KypcoB: «Anredpa W Havaja
MaTeMaTHYecKoro asanusa», «l'eomerpus», «BepostHocTs u cratuctuka». dopmupoBaHue
JIOTHYECKUX YMEHHUI OCYIIECTBISIETCS Ha MPOTSHKEHUH BCEX JIET OOYYEHHUs Ha YPOBHE CPETHETrO
o0miero oOpa3oBaHus, a 3JIEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJEPXKAHHWE BCEX HA3BAHHBIX BBILIE
y4€OHBIX KypCOB.

OO0r11ee 4MCIIO0 YaCOB, PEKOMEH/IOBAHHBIX JUIs M3ydeHHs: MaTeMaTuku — 544 4aca: B 10 xmacce
— 272 gaca (8 yacoB B Heneno), B 11 kiacce — 272 yaca (8 yacoB B HEZIEINIO).

Bo3MmoxHa KOppeKTHpOBKa OOILIEro 4Yucia 4YacoB, PEKOMEHIOBAHHBIX JUISI H3y4CHMs
npeaMeTa, C YUeTOM MHIMBHIYaJIbHOTO MOIX0/a 00pa3oBaTeIbHBIX OPraHU3aAIMi K YIITyOJeHHOMY
U3y4EHHIO MAaTeMaTUKH, B paMKaX COONIOJEHUS TUTMEHWYECKUX HOPMAaTHBOB K HEICJIbHON
00pa30BaTeNbHOIN Harpy3Ke.

[Tnanupyemble pe3yibTaThl OCBOCHMS NPOTrpaMMbl IO MaTeMaTHKE Ha YPOBHE CpEIHEro
o01ero o6pa3oBaHusI.

B pesynbraTe u3yuyeHUs MaTeMAaTUKU Ha YpPOBHE CpEAHEro oO0Iiero ooOpa3oBaHUs Yy
oOyuJaromerocst 0yayT chOpMHUPOBAHBI CIICAYIONINE JIMYHOCTHEIC PE3YIIbTATHI:

1) rpa)IaHCKOTO BOCITUTAHHSI:

c(OpPMUPOBAHHOCTh ~ IPAXJAHCKOW  MO3MLMK  OOydYaromierocs Kak aKTUBHOIO U
OTBETCTBEHHOTO 4JIEHAa POCCUHCKOro OOIECTBa, MPEACTaBIEHUE O MaTeMaTHYeCKHMX OCHOBax
(YHKIMOHUPOBAHUS PA3TIMUHBIX CTPYKTYP, SIBICHUH, TPOIETyp TPAKIAHCKOTO 00IIecTBa (BHIOOPHI,
OIIPOCHl U JPYroe), yMeHHe B3aUMOACHCTBOBATH C COLUAIBHBIMU MHCTUTYTAaMH B COOTBETCTBHHU C
uX (YHKIHUAMHU ¥ Ha3HAYCHUEM;

2) NaTpUOTHYECKOTO BOCIIUTAHHUSL:

c(OpPMUPOBAHHOCTh POCCUMCKONW TI'pa)KAAHCKOW HIAEHTUYHOCTH, YBAXKEHUS K IMPOLUIOMY U
HACTOALEMY POCCHUICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JIOCTHIKEHUSAM POCCHUMCKUX
MAaTE€MaTUKOB U POCCUMCKON MaT€MaTUYECKON IIKOJIbI, MCIIOJIb30BAHUE ITUX JTOCTHKEHUHN B IPYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

0CO3HaHME TYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoja, copMHUpPOBAaHHOCTh HPABCTBEHHOTO
CO3HAHMS, ITUYECKOT0 TIOBE/IEHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUN HayKH
U JIeATeNIbHOCTBIO YYEHOT0, OCO3HAHUE JTMYHOTO BKJIa/1a B IOCTPOEHUE YCTOMYHUBOTO OyIyIIero;

4) 3CTETUYECKOTO BOCTIUTAHUS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOYAs 3CTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJay, pELICHUH, pPACCYXIEHUH, BOCHPUMMYUBOCTH K MAaT€MaTHYECKHUM AacCIEeKTaM
Pa3IUYHbBIX BUJIOB UCKYCCTBA;

5) ¢usnyeckoro BocnuTaHMS:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHITh MaTeMaTHYeCKUE 3HAHUS B MHTEpecax 370pPOBOIO U
6e30macHoOro oopasa *KHM3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/J0POBBIO (3/0pPOBOE MUTAHMUE,
cOamaHCUPOBAaHHBIN PEXUM 3aHATUN U OTAbIXA, peryisipHas Quanyeckas akTUBHOCTH), GU3NYECKOE
COBEPUICHCTBOBAHUE IIPH 3aHITHUSIX CIIOPTUBHO-03JOPOBUTEIBLHON NEATEIBHOCTBIO;

6) TPyZI0BOTO BOCIIMTAHUS:

TOTOBHOCTh K TPYIy, OCO3HaHHE LEHHOCTH TPYJOJIOOMs, MHTEpEC K Pa3IMYHbIM chepam
npoecCHOHANBHOM JESITEeTbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ NPUJIOKEHUSMHU, YMEHHE
COBepILIaTh OCO3HAHHBIA BBIOOP Oynyliel mpodeccun U peaan30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE
IUTaHbI, TOTOBHOCTh U CHOCOOHOCTh K MaTeMaTH4YEeCKOMY OOpa30oBaHHMIO U CaMOOOpPa30BaHMUIO Ha
IPOTSKEHUM BCEM >KM3HHM, TOTOBHOCTh K AKTHBHOMY YYAacTHUIO B PEILIEHUU NPAKTHUECKHUX 3a]ad
MaTeMaTU4YeCKOIl HalpaBIeHHOCTH;

7) 9KOJIOTHYECKOTO BOCIIUTAHUSI:

C(OPMHUPOBAHHOCTb  HKOJIOTMUYECKOW  KyJIbTYpbl, IIOHHMMAaHUE BIUSHUS  COLMAIBHO-
SKOHOMHUYECKUX IIPOLECCOB Ha COCTOSHUE MPUPOAHOM M COLMAIBHOW CpeIbl, OCO3HAHHE
rJ100aIbHOTO XapakTepa 3KOJOIMUYECKUX MpolisieM, OPUEHTAlMsl Ha IMPUMEHEHHE MaTeMaTHYeCKUX
3HaHUH JUIA peUIeHus 33/1a4 B 00JIaCTH OKPY)KAIOLIEH cpe/ibl, MJIAHUPOBAHUE MTOCTYNKOB M OILICHKH
MX BO3MOXKHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpeibl;



8) LeHHOCTH HAayYHOTO MMO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHON MPaKTUKH, TOHMMaHUE MaTEeMaTUYeCKONW HayKH Kak chephl 4eIoBeUeCKOU
NeSITeIIbHOCTH, TANOB €€ pa3BUTHUS M 3HAUUMOCTH JIJISl Pa3BUTHUS IUBUIIN3AIINH, OBJIAJICHUE SI3BIKOM
MaTEeMATHKd W MaTEeMaTUYeCKOW KyJIbTYpOH KaK CpPEJACTBOM IIO3HAHUS MHpPA, TOTOBHOCTH
OCYILECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JESITeIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

B pesynprare wu3ydyeHuss MaTeMaTHMKH Ha YpOBHE cpegHero oOmiero oOpa3oBaHUS Yy
oOyuaromierocsi Oynytr chOpMHpPOBAHBI IMO3HABATEIbHBIC YHHBEpPCAJIbHBIC Yy4eOHBIC JICHCTBUS,
KOMMYHHUKATHBHBIC YHUBEPCAIbHbIC YUeOHBIC JCUCTBUS, PETYISATHBHBIC YHUBEPCATbHBIC YIeOHBIC
JICHCTBUS, COBMECTHAS ICATEIIEHOCTb.

VY obyugaromierocst OyayT chopMupoBaHBI Cleayronue 0a30BbIe JTOTUYCCKUE IACHCTBHS Kak
YacTh TI03HABATEIILHBIX YHUBEPCAIBHBIX YYCOHBIX JICHCTBUN:

BBISIBJISITH WM XapaKTePU30BaTh CYIIECTBECHHBIC MPH3HAKA MATEMATHYECKUX OOBEKTOB,
MOHSATHUI, OTHOIICHUH MEXy MOHATHIMHU, (DOPMYIHUPOBATh ONPECIICHIS TIOHATHI, YCTaHABIMBATD
CYIIECTBECHHBIA TPU3HAK KJIAcCU(UKAIMKA, OCHOBAHUS I OOOOIICHUS W CpPaBHEHUS, KPUTCPUU
IPOBOJIUMOIO aHAJIH3a,;

BOCIIPUHUMATh, (OPMYIUPOBATh W MPEOOPa3OBBIBATH CYXKICHHS: YTBEPAWTEIbHBIC U
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

BBISIBIISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOpeuYdsi B (pakrax,
JAHHBIX, HAOIOICHUSX W YTBEPKICHUSAX, TIPeIaraTh KPUTCPUH IS BBISIBIICHUS 3aKOHOMEPHOCTEH
U MIPOTUBOPEYHUI;

JIeJIaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JICHYKTUBHBIX WM WHIYKTHBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOAMTH CAMOCTOSITEIILHO JOKA3aTEeIbCTBA MATEMATHICCKUX YTBEPKIACHHUM (TIPSAMBIC U OT
MIPOTUBHOTO), BEICTPAUBATh apTyMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIC CYXKJICHUS ¥ BBIBOIBI;

BBIOMpaTh CMOCcO0 pelieHus y4eOHO# 3a1aun (CpaBHUBATh HECKOJIBKO BapUAaHTOB PEIICHUS,
BBIOMpPATh HANOOJIEE TOIXOASIIIHA ¢ YIETOM CaMOCTOSITEIHHO BBIZICTICHHBIX KPHTEPHEB).

VY obyuaromierocs OynyT copMUPOBaHKI ClieyoIIne 0a30BbIe UCCIEI0BATENbCKUE AEHCTBUS
KaK 9acTh MIO3HABATEILHBIX YHUBEPCATBHBIX YUCOHBIX JICHCTBUI:

UCIIONIb30BaTh BOMPOCHI KaK HCCIIENOBATENbCKUM HHCTPYMEHT MO3HAHUS, (OpMyIupOBaTh
BOTIPOCH, (UKCHUPYIOIIHE NPOTHBOpEYHE, NpoOIeMy, yCTaHABIMBATh HCKOMOE W JAaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

NPOBOJIUTh  CAMOCTOSITENIFHO  CIUIAHMPOBAHHBIA ~ OKCIIEPUMEHT,  HCCIEOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SBIEHHS, MPOIecca, BHISIBICHHUIO
3aBHCUMOCTEHN MEXTy 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENIHO (OPMYIHPOBATh OOOOIIEHHS M BBIBOJBI MO pe3ydbTaTaM MPOBEAEHHOTO
HaOJIFIOICHUS, WCCIICIOBAHMS, OLIEHUBATh JOCTOBEPHOCTh TOJYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB H
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIIBUTATH MPEAIIOIOKEHHS O €T
pPa3BUTUU B HOBBIX YCIIOBHUSIX.

VY obyuaromierocs OynyT chOpMHpPOBaHBI yMEHHS palboTaTh ¢ HWHQOpMaIMeld Kak 4YacTh
MO3HABATENIbHBIX YHUBEPCATbHBIX YI€OHBIX HCHCTBUN:

BBISBJIATH Je(PUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOMPOC W IS
pellIeHus 3aa9H;

BEIOMpaTh  MHQPOPMAIMI0 W3  HMCTOYHHKOB  PA3UYHBIX  THIIOB, AaHAJIU3HPOBATh,
CHUCTEeMATU3UpPOBAaTh M  HMHTEPIPETUPOBATH HWHPOPMAIUIO  pPa3IUYHBIX BUIOB U (Gopm
NPEICTaBIICHHUS;

CTPYKTYypUpPOBaTh WH(GOPMAIUIO, TPEACTABIATh €€ B PA3IMUHBIX (opMax, HILTIOCTPUPOBATH
rpaduvecKy;

OIICHUBATh HAJEKHOCTh HHPOPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

VYV o6yuaromerocsi 0ynyT copMUpOBaHBI YMEHHSI OOIICHHS KaK YacTh KOMMYHHKATHBHBIX
YHHUBEPCAJIbHBIX YUCOHBIX ACHCTBUIL:

BOCIIPHHUMATh M (OPMYJIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMH U IICISIMH



o011eHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHMs 110 X0y PELICHUs 3a7a4l, KOMMEHTUPOBATh [10JIy4YEHHbIH pe3yJIbTar;

B XO0J€ OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOW TEMBI, MPOOJIEMBI,
pelraeMoil 3ajauu, BBICKA3bIBaTh WJEH, HAIllEJICHHbIE HAa IOUCK PELIEHMs, COMOCTABIATh CBOU
CYXJIEHUS C CYXICHHUAMHU JAPYIHMX YYaCTHUKOB JUANOTa, OOHAPYXKHBATh Pa3IdYMe€ U CXOJICTBO
HO3ULIUH, B KOPpEKTHOU opme (HOpMyIUpOBaTh Pa3HOIIACHs, CBOM BO3PAKEHMUS,;

NpPEACTaBIATh PE3yAbTAThl PEIICHUS 3aJaud, SKCIEPUMEHTa, WCCICAOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpAaTh (JOPMAT BHICTYIUICHHS C Y4ETOM 3a/la4 MPE3EeHTALUU U 0COOEHHOCTEH
ayJIUTOPUH.

Y oOyuatomerocs Oyayr cOpMHpPOBaHbl YMEHMsSI CaMOOpPIraHU3allMM KaK  4acTh
PETYJISTUBHBIX YHUBEPCAIbHBIX yUYEOHBIX ICHCTBHIA:

COCTaBJIATh IUIaH, AJTOPUTM pEIIEHUs 3aJadd, BBIOMpATh CHOCOO peleHus ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATb M KOPPEKTUPOBATH
BapUaHThI peIIeHUl ¢ yu€TOM HOBOM MHpOpMaLIUK.

VY oOyuatomerocst OyayT cOpMHpPOBAHBI YMEHHUS CAMOKOHTPOJSI KaK 4acTh PETYISTHBHBIX
YHHUBEpPCAIbHBIX Y4EOHBIX NEHCTBHIA:

BJIAJICTh HABBIKAMH MO3HABATEIBHOW pe(IeKCHH KaK OCO3HAHHS COBEPIIAEMBIX NEHCTBHNA H
MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJbTaTOB, BJIAJETh CIIOCOOAMU CAMOIPOBEPKH, CaMOKOHTPOJISL
npoliecca 1 pe3yibTara pelieHusl MaTeMaTH4ecKoi 3a1a4H;

NOPEBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHKHYTHh IIPH pEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBUSAM, OOBICHATH MPUYUHBI JOCTHKEHUS
WIA HEJOCTIKEHHS pe3yJbTaTOB JEATENbHOCTH, HAXOIUTh OHIMOKY, JaBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

VY obyuatomierocst OyayT chopMupOBaHbl YMEHHUSI COBMECTHOU JEATEIHLHOCTH:

NOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W HHAMBHUIYalIbHOH pPabOTHl INpH
pemeHnr  y4eOHBIX 3aJad, MPUHAMATh [eNb COBMECTHOM JIEATENHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM paloThl, pacmpenensaTh BHIbI paboOT, JOroBapuBaThcs, 0OCYKIAaTh
MpoIIeCcC U Pe3ynbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYIINOBBIX (opmax paboTsl (0OcykaeHus, oOMEH MHEHHUH, «MO3rOBbIe
HITYPMBI» ¥ WHBIE), BHIIOJIHATH CBOIO YacTh paOOTHI U KOOPIMHUPOBATH CBOM JICHCTBHSI C APYTHMH
YJIeHaMU KOMAaHJIbl, OLIEHUBaTh KaueCTBO CBOETO BKJI3Ja B OOLIMH MPOAYKT IO KPUTEPUSM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

[IpenmerHble pe3yabTaThl OCBOCHHUs (efepaibHOM pabouelt mporpaMMbl 10 MaTeMaTHKe
NIPEJICTaBJICHbI 10 ToJaM OOYyYeHHsS B paMKax OTAEIbHBIX Y4EOHBIX KYypCOB B COOTBETCTBYIOIIUX
paszienax HacTOSAIIEH MPOrpaMMbl.

AJITEBPA 1 HAYAJIA AHAJIM3A

INOACHUTEJIBHASA 3AIINCKA

VYueOHblil Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHAIW3a» SBISAETCS

OJITHUM U3 HanboJsiee 3HaYMMbIX B IIPOrpaMMe CPEJHEro oo1iero oopa3oBaHus, MOCKOJIBKY, C
OJIHOI CTOPOHBI, OH OOECleYnBaeT MHCTPYMEHTaJIbHYI0 0a3y A M3Y4YEeHHs BCEX €CTECTBEHHO-
HAy4YHBIX KYPCOB, a C JApPYroll CTOPOHBI, (OPMUPYET JIOIHUECKOe W aOCTPaKTHOE MBbIIIJICHHE
o0Oyyaromuxcss Ha YpOBHE, HEOOXOIMMOM JUI OCBOEHHUS HH(OPMATHKH, OOIECTBO3HAHUS,
UCTOPHUH, CJIOBECHOCTH U IPYTUX AMCUUIUIMH. B paMkax naHHOTO yueOHOTO Kypca oOydarouuecs
OBJIQ/IEBAIOT YHHUBEPCAJIBHBIM S3BIKOM COBPEMEHHOM HayKu, KoTopas (HOpMYIHpPYEeT CBOM
JOCTH>KEHUS] B MaTeMaTH4eCcKol Gopme.

VY4eOHbIN Kypc anreOpbl M Hayal MaTeMaTHYECKOTO aHajiu3a 3aKiIagblBaeT OCHOBY IS
YCIICIIHOTO OBJAJICHHs 3aKOHAMHU (PU3UKH, XUMHUHU, OUOJIOTUH, TOHUMAHHsI OCHOBHBIX TEHJICHIIMN
pa3sBUTHsI SKOHOMHUKM M OOLIECTBEHHON >KHU3HHU, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX



IU(GPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIIOJIb30BaTh MX JUIS JalibHEHIIEro
o0pa3oBaHMs U B NMOBCEAHEBHOMU KHU3HU. B TO jxe Bpems oBlaZieHHe aOCTPAKTHBIMHU U JIOTHYECKH
CTPOTUMH KOHCTPYKIMSMH aJreOpbl 1 MAaTEeMaTUYECKOTO aHalIM3a Pa3BUBACT YMEHUE HAXOIUThH
3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTb, JOKA3bIBaTh YTBEPXKICHHS C TIOMOIIBIO HHIYKIIUU U
paccyknarh JeAyKTUBHO, HCIIONb30BaTh O0OOIIEHHE W KOHKpETH3alhio, adCTparupoBaHuE U
aHAJIOTHIO, POPMUPYET KPeaTUBHOE U KPUTHUECKOE MBIILICHUE.

B xome wm3yuenus ydeOHOro Kypca «Anrebpa M Hadala MaTeMaTHYECKOTO aHaIH3a
oOyyaromuecsi TOJY4YaroT HOBBIA ONBIT PEHICHUS MPHUKIAAHBIX 3374ad, CaMOCTOSATEIBHOTO
MOCTPOCHUS MaTeMAaTUYECKUX MOJEJeH pealbHbIX CHUTyallMi, WHTEPIpETalud MOTyYECHHBIX
pelleHui, 3HAKOMSTCS C MpPUMEpaMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEW B MPUpPOE, HAyKe U
HCKYCCTBE, C BBIJAIOIIMMHUCS MaTEeMaTUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHbIi Kypc oONagaeT 3HAYUTENBHBIM BOCIUTATEIBHBIM IMOTEHIMAJIOM, KOTOPBIN
peanu3yeTcs Kak uepe3 Yy4eOHbI Marepuan, crnocoOCTBYIOMMKA (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUS, TaK U Uyepe3 crenupuKy yueOHO! esTeIbHOCTH, TPpeOyIomIel MpooIKUTEIbHOMI
KOHIICHTPAllMM BHUMAHHSA, CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTM H  OTBETCTBEHHOCTH 3a
IIOJIyYEHHBIN pe3yJIbTar.

B ochHoBe meromamku oOyueHust anreOpe W HavajgaM MaTEMaTHYECKOTO aHalu3a JICKUT
JEeSTENIbHOCTHBINA MPUHIUI O0yYEHUSI.

B crpykrype yuebHoro xypca «Anrebpa u Hayara MaTeMaTHYECKOTO aHAIN3a» BBIJICICHBI
CIIEAYIONINE COAEPIKATEIbHO-METOquUecKue JHHUU: «Yucma W BbUucieHus», «DyHKIUH U
rpaduxu», «YpaBHeHUS U HepaBeHCTBa», «Haudana mMaTematnueckoro ananamsa», «MHOXKeCTBa U
Joruka». Bce oCHOBHBIE cofepKaTeabHO-METOAUYECKUE JIMHUN U3YYaloTCA Ha MPOTSHKEHUU ABYX
JeT o0y4eHHs] Ha ypOBHE CpeJHEro o0Iiero oopa3oBaHus, €CTECTBEHHO JOMOJHAS ApPYyr Apyra u
MIOCTETICHHO HACHIAsCh HOBBIMH TEeMaMH W pasienamu. JlaHHBI y4eOHBIH Kypc SBISETCS
UHTETPAaTUBHBIM, IOCKOJIBKY OOBEIUHSET B cebe cojaep)KaHHEe HECKOJbKHX MaTeMaTHYeCKUX
JUCLHUIUIMH, TaKUX Kak anredpa, TPUTOHOMETPHs, MaTeMaTHUYECKUH aHajIu3, TEOpUs MHOXKECTB,
MaTemaTruueckas Joruka u apyrue. Ilo mMepe Toro kak oOydaromuecs OBIaJEeBalOT BCcE Oolee
MIMPOKMM  MaTeMaTHYeCKUM  amnmapaToM, Y HHUX TIOCIEIOBaTeNbHO  (opMuUpyeTcs W
COBEpPILEHCTBYETCS YMEHHUE CTPOUTh MATEMAaTUYECKYI0 MOJEIb PeaJbHON CHUTYyalluH, IPUMEHSThb
3HAaHUS, NOJYYEHHblE TMpPH U3YYEHHMH Y4YeOHOro Kypca, s pELIeHHs CaMOCTOSTEIbHO
chopMyTUpOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTe€M HHTEPIPETUPOBATH CBOM OTBET.

CopnepxaTenpHO-MeTOAMYECKast JIMHUS «UHcaa ¥ BBIYUCICHHS» 3aBepiaeT (GOpMHUpPOBAHHE
HaBBIKOB HCIOJIb30BaHMs JIEHCTBUTENIbHBIX YUCEN, KOTOPOe OBbUIO HA4aTO HAa YpPOBHE OCHOBHOI'O
obmero obpaszoBanusi. Ha ypoBHe cpemHero obimiero o0pa3oBaHus 0c000€ BHUMAHHE yJEISIeTCS
(OpPMHPOBAHNIO HABBIKOB PAIMOHAJIBHBIX BBIUYMCIICHUH, BKIIIOYAIOIINX B CEOsl HMCIIOJIb30BAHHE
pa3NMMYHBIX (GOPM 3alUCH YHCIA, YMEHHE JelaTh TNPUKUAKY, BBHIMOIHATH TPUOIIKEHHBIC
BBIYUCIICHHS], OLIEHUBATh YHCIIOBBIE BBIpAXXEHUS, paboTaTh C MaTEeMAaTHYECKUMHU KOHCTaHTaMHU.
3HaKoMble 00yUaIOIIMMCSl MHOYKECTBA HATYpPAJIbHBIX, LENBIX, PAMOHANBHBIX U JEHCTBUTEIBHBIX
Yrced JOTMOJHSIOTCS MHOXKECTBOM KOMIUICKCHBIX 4YHCel. B KakIOM W3 OSTHX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My CIEIU(HUYECKUE 3a/aud W ONepald: AeJCHHe Haredo,
ONEpUPOBAHUE OCTATKAaMH Ha MHOXKECTBE IENIBIX YHCEeJ, 0COOble CBOICTBAa pallMOHAIBHBIX M
UppalMOHATIBHBIX YUCell, apu(METHUECKHE ONEpalluy, a TaKKe U3BJICUCHHE KOPHsS HaTypalbHOU
CTETIeHU Ha MHOXECTBE KOMILJIEKCHBIX 4rcel. biaromaps mociaenoBareIbHOMY pacIMPEHHIO Kpyra
HCIIOJIb3YEMBIX YHCE U 3HAKOMCTBY C BO3MOXKHOCTSIMHU UX MPUMEHEHUS IS PEIICHUs Pa3Iu4HbIX
3a1a4 popMupyeTCs MPEeACTaBICHUE O €IMHCTBE MATEMATUKH KaK HayKH M €€ pOJId B IIOCTPOCHUH
MoJIeNiell pealbHOTO MUPA, ITUPOKO UCHOJB3YIOTCS 0000IIEHUE U KOHKPETHU3AIIHSL.

Jlunaus «YpaBHEHHS M HEPAaBEHCTBa» peajU3yeTcs Ha MPOTSHKEHUH BCEro OOydeHMs] Ha
YpOBHE cpenHero ooOmero o0pa3oBaHus, IMOCKOJIbKY B KaxaoMm paszgene [Iporpammbl
NPEIYyCMOTPEHO DPELICHHE COOTBETCTBYIOMIMX 3ajnad. B pesynbraTe oOyuaromiyecs OBJaIeBaIOT



pa3sIMYHBIMM  METOAAMM  PEIICHHsA  pAalMOHAJIbHBIX, WPPALMOHAIBHBIX, II0KA3aTEIbHBIX,
JOrapu(pMHUUECKUX M TPUTOHOMETPUYECKUX ypaBHEHUH, HEpPaBEHCTB U CHUCTEM, a TakKkKe
3a1a4, coaepxkamux rnapamerpel. llomyuyeHHble yMEHHS IIMPOKO HUCHOJB3YIOTCS IpHU
UCCIIEIOBaHUM (PYHKIUI C TIOMOIIBIO TPOM3BOIHON, IPU PEIICHUH MPUKIATHBIX 3a/1a4 U 33/1a4 Ha
HaXO0XXJICHHE HauOOJIbIIMX M HAaUMEHBUIMX 3HadeHuM (yHKuMU. [laHHas coneprkaTeiabHas JMHUS
BKJIIOYaeT B ce0s Takxke (OpPMUPOBAHME YMEHHMM BBINOJIHATH pacuérel 1o  (opmyiam,
peoOpa3oBaHusl palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUIL, a TaKxKe
BBIPOKEHUH, COJepKaluluxX cTerneHu U Jorapudmbl. braromapss u3ydeHUIO anreOpandeckoro
MaTepHaga MpPOUCXOAMUT AajbHeWIee pa3BUTHE AITOPUTMUUYECKOIO U aOCTPAKTHOI'O MBILIUICHUS
oOyuaromuxcsi, (POpMUPYIOTCS HABBIKM JI€AYKTUBHBIX PacCYXJIEHHH, pabOThl ¢ CHUMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEW M 3aBUCHMOCTEW B BHJEC PABEHCTB U HEPABEHCTB.
Anrebpa npezmyaraer 3¢p($eKTUBHbIE HHCTPYMEHTHI JUIsI PELICHUS MPAKTHUYECKUX M E€CTECTBEHHO-
Hay4yHBIX 3a7ja4, HarJIsAHO IEMOHCTPUPYET CBOU BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxaTtenpHo-MeToanYecKkass JUHUA «DPYHKUMH M TIpadUKu» TECHO MEpervieTaeTcs ¢
JOPYTUMH JTHHASAMH Y9€OHOTO Kypca, IIOCKOJBKY B KAKOM-TO CMBICIE 3a7a€T MOCIIE0BATEIbHOCTh
W3y4CHHUS  Marepuana. VI3ydeHWe  CTENEHHOW, TMOKa3aTelbHOH, JIOTApUPMUYECKOU U
TPUTOHOMETPHUYECKUX (DYHKIIHIA, UX CBOHCTB M TPaQHKOB, UCIOIB30BaHNE (DYHKIHMA JUIS PEIICHUS
3a7iay U3 JPYrux y4eOHBIX MPEeIMETOB M PEalbHOM XKHU3HH TECHO CBA3aHO KAK C MaTeMaTUYECKUM
aHaJIM30M, TaK U C pellleHHheM ypaBHEeHUH U HepaBeHCTB. [Ipu 3ToM Gosiblioe BHUMaHUE yaensercs
(GOopMHpPOBAHUIO YMEHUS BBIpaXaTh (HOpPMyJaMH 3aBHCUMOCTH MEXAY Pa3IMuHBIMU BEMYHHAMM,
UCCIIE/IOBATh IOJIydYeHHbIE (PYHKIUH, CTPOUTHh MX rpadukud. Marepuan 3TOH CoAepiKaTeIbHOM
JIMHUM HalEJIeH Ha Pa3BUTHE YMEHHUH M HAaBBIKOB, IO3BOJIIOIIUX BBIPAKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pa3IM4yHON (opme: aHAIUTHYECKOH, rpaduueckoil u cioBecHOil. Ero msyuenue
CIIOCOOCTBYET PAa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIHOCOOHOCTH K OOOOHICHUIO U
KOHKPETH3aI1H, HCII0JIb30BAHUIO aHATIOTH.

CopepxarenpHass nuHusA «Hadana MareMaTH4eCcKOro aHallM3a» IO3BOJISIET CYILIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U MPUKJIAJHBIX 3a7a4, TOCTYIHbBIX 00y4JaroluMCs, TaK
KaK y HHUX MOSBJISIETCS BO3MOXKHOCTb CTPOUTH TI'paUKU CIOXKHBIX (YHKIUH, ONpenensTh UX
HauOOJbIINE U HAaUMEHbIINE 3HAYCHMs], BBIYMCIATH IUIomand (GUryp u o0bEMBI Tell, HAaXOIUTh
CKOPOCTM M YCKOpEHHMs mpoleccoB. JlaHHas coaepkaTellbHas JIMHHUS OTKPBIBA€T HOBBIE
BO3MO>KHOCTH ITOCTPOEHHUSI MaTeMaTUYECKUX MOJEIEH pealbHbIX CUTYyallWi, TO3BOJISIET HAXOAUTh
HaWIydlllee pelIeHWe B MPHUKIAJHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKHX, 3a/adax.
3HAKOMCTBO C OCHOBAMM MAaTEMaTHMUYECKOI'O aHallu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opMaTbHO-JIOTHYECKOTO M KPEaTUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHHH paclo3HaBaTh
NpOSIBJICHUSI 3aKOHOB MAaTeMaTHKW B HayKe, TEXHHKE M HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOIIMXCSl pe3ysibTaTaX, MOJIYUEHHBIX B XOJE pa3BUTUS MaTeMAaTHKH KaKk HayKH, U 00 HX
aBTOpax.

CopneprxaTenbHO-MeTOANYECKast JIMHUS «MHOKECTBa M JIOTHKa» BKIIOYAET B CE0s SJIEMEHTHI
TEOpPUU MHOYKECTB M MAaTEMaTH4ECKOW JIOTMKH. TeOpeTMKO- MHOXXECTBEHHBIE NPEICTABICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMAaTUKH U MpeJiaraloT Haubojee YHUBEpCaIbHBIN SI3bIK,
OOBEAMHSIONIMIA BCE pa3fenbl MaTeMaTUKH W €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIe
MaTeMaTUYECKUE IUCLUUIUIMHBI M UX NPWIOXKEHUs B enuHoe uenoe. lloaromy BakHO nOath
BO3MOXHOCTh OOy4aroIieMycss IOHMMAaTh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK COBPEMEHHOM
MaTEMAaTUKU U HCIIOJIB30BATH €T0 U1 BBIPA)KCHUSA CBOMX MBbICIEH. J[pyrMM Ba)KHBIM IPH3HAKOM
MaTeMaTUKH KaK HAayKH CJeAyeT MpU3HATh CBOWCTBEHHYIO €H CTPOrOCTh OOOCHOBAaHHMHA U
CJIEIOBaHUE OIPENEIEHHBIM IIpaBWJIaM IOCTPOEHMSI J0KA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTHYECKOM JIOTHMKH CIIOCOOCTBYET PAa3BHTHIO JIOTMYECKOTO MBIIUICHHS OO0YydYarolmxcs,
MO3BOJISIET UM CTPOUTHh CBOM PACCY’KACHUS Ha OCHOBE JIOTMUYECKHX IMPaBWJ, (OPMHUPYET HaBBIKU
KPUTHYECKOTIO MBILICHHUS.



B yueGHOM Kypce «Aniredpa U Hayana MaTeMaTHYECKOro aHalu3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCKOr0 MOJIEJIUPOBAHUS, KOTOpbIE IMPHU3BaHbl CIOCOOCTBOBaTh (HOPMUPOBAHUIO
HABBIKOB MOCTPOCHHUSI MOJICJIEH pEeaIbHBIX CUTYallUi, UCCIIEIOBAHUS STUX MOJIEICH C MOMOIIBIO
anmapara anreOpsl U MaTEeMAaTUYECKOTO aHalu3a, WHTEPIPETAlUd TOTYyYEHHBIX PEe3yJIbTaTOB.
Takue 3amaHusl BIUICTEHbI B KaXAbId U3 pa3felioB MPOTrpamMMbl, MOCKOJBKY BECh MaTepuai
yueOHOro Kypca UIMPOKO HCIIONb3yeTCs MJsl pelleHHs] NpUKIaAHbIX 3anad. llpu pemeHun
peaTbHBIX MPAKTUYECKUX 3a7a4 00ydaroniuecs: pa3BUBalOT HaOMI01aTeIbHOCTh, YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIL30BaTh aHAJIIOTHIO, 0000IIaTh U KOHKPETH3UPOBATH
npobiieMmy. JlesaTenbHOCTh 1O (QOPMHUPOBAHUIO HABBIKOB pEIIEHUS MPUKIAIHBIX 33434
OpraHu3yercss B IIpollecce H3Y4YeHHMs BceX TeM YydyeOHOoro Kkypca «Anrebpa u Hayana
MaTEMaTUYECKOr0 aHaN3ay.

Ha uzyuenue yueOHOro kypca «Anredpa M Hadajla MaTeMaTHYECKOI'O aHajn3a» OTBOAMUTCA
272 ygaca: B 10 xmacce — 136 yacoB (4 yaca B Henemo), B 11 kmacce — 136 vacoB (4 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA

10 KUIACC

Yuciia 1 BBIYHCICHUA

Panyonanenple uyucia. OOBIKHOBEHHbBIE M JAECATHUYHBIE JIPOOM, MPOLEHTHI, OECKOHEUHBIE
nepuonuieckue apodu. [IpumeneHne apoOel M MPOLEHTOB Ui PEIICHUS NPUKIAJHBIX 33734
W3 pa3JUYHbIX OTpaciel 3HAHUI U peaTbHOM JKU3HU. J[eCTBUTENIbHbBIC YHCIIa.

Pannonansubie 51 UPpPALMOHAIIBHBIE  YHCIIA.

Apudmernueckue omnepauuyd ¢ JIeHCTBUTENbHBIMU 4ucCIaMU. Moyl JIeHCTBUTENBHOTO
yucia u ero cBoiictsa. IlpuGnnkEHHBIE BBIYUCIEHUS, MTPaBUIa OKPYIJICHHs, TPUKHUIKA U OL[CHKa
pe3yJibTaTa BBIYMCIICHUM.

Crenenb ¢ nensiM nokasareiaeMm. bunom HproTona. Mcnonb3oBanue noaxonsuiedl ¢popMmsl
3alMCH JEHCTBUTEIBHBIX YHACEN JUIS PELICHUs IPAKTUYECKUX 3a/1a4 U ITPEICTaBICHUS] JaHHBIX.

ApudmeTnuecknii KOpeHb HaTYpaJIbHOM CTENIEHH U €r0 CBOMCTRA.

Crenenb C PpalUOHAIBHBIM [I0Ka3aTeaeM u e CBOWCTBA,  CTENEHb C
JNIEUCTBUTEIILHBIM ITOKAa3aTeIeM.

Jlorapudm uncna. CsoiictBa sorapu¢pma. JleciTUUHBIE U HATypajbHBIE JOrapU(PMBbIL.

CuHyC, KOCMHYC, TaHI€HC, KOTAHI'€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaectBa W TOXIECTBEHHbIE IMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCHIIbHBIE YpaBHEHUSI U ypaBHEHUA-CIeCTBUSA. HepaBeHCTBO, pellieHre HepaBeHCTBA.

OCHOBHBIE METO/bI pPEIICHUs IENbIX U JPOOHO-pallMOHATBHBIX YPAaBHEHHH W HEpaBEHCTB.
MHorousneHsl 0T OJHOW NEpeMEHHOM. JleleHne MHOrowIeHa Ha MHOTOYIEH ¢ ocTaTKoM. Teopema
be3y. Muorowiensl ¢ ueiasiMu kodgdunuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YHCIOBBIX BBIPAKEHUN, COIEPKAIIUX CTETIEHU U KOPHHU.

UppanuonansHble ypaBHeHUs. OCHOBHbBIE METO/bI PELICHUS HPPAIMOHATBHBIX YPaBHEHUH.

IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHHUS [T0KA3aTEIbHBIX YPABHEHUH.

[TpeoOpa3oBaHue BhIpakeHUi, COACPIKALINX JIOTapU(PMBL.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEIICHUS JIOrapu(MUUECKUX YPAaBHECHHA.

OcHOBHBIE TpUroHoMeTpudeckue ¢opmynsl. [IpeoOpazoBaHMe TPUTOHOMETPUUYECKHX
BBIpaXXEHUM. PerieHne TpuroHoMeTpuyecKux ypaBHEHUM.



Pemienne cucrem JMHEHHBIX ypaBHEHHM. MaTpuiua CHUCTEMbl JIMHEHHBIX YpPaBHEHUU.
Onpenenurens MaTpullbl 2X2, €ro TeOMETPUYECKHUU CMBICI M CBOMCTBA, BBIYHCICHHE €T0
3HAYCeHUs, IPUMECHEHHUE OIPENeUTENS IS PEeIICHUs] CUCTEMBI JIMHEHHBIX ypaBHEeHUH. Pernenue
MPUKIAIHBIX 33a]a4 C IMOMOIIBIO CHCTEMbI JIMHEWHBIX ypaBHeHHH. McciaenoBanue mocTpoOeHHOM
MOJIEIHN ¢ TTOMOUIBIO0 MaTPUIL U OIpeeIuTeNeH.

IlocTpoeHrne MaTeMaTH4ECKUX MOJENIEH PEAJbHOM CHUTyallud C IIOMOIIBIO YPaBHEHUM U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKHX 3a/1a4 U 3a/1a4
U3 pa3IMYHBIX 00JacTel HAyKH U pealbHOM JKU3HHU.

DOyHKIUM U rpaguku

Oyukius, cnocodbl 3amanus ¢yHkuuu. Bzaumuo oOpatsele ¢yHkumu. Kommosuuus
byakuumid. ['paduk Gyakiuu. InemeHTapHble TpeoOpa3oBanus rpaduKoB QyHKITUH.

Ob6nactp ompesnereHUs WU MHOXECTBO 3HaueHWH ¢QyHkumu. Hymn ¢ysxmum. [Ipomexytku
3HaKonocTossHCTBA. Y&€THble W Heu€TtHble ¢GyHKumu. [lepmoamyeckue ¢ynkumu. [Ipomexyrku
MOHOTOHHOCTH (QyHKIMHU. MakcumMymbl ¥ MUHUMYMbI (yHKUMd. HaunOonblliee u HauMeHblee
3HaYeHUs (PYHKIIMH Ha IPOMEXKYTKE.

JluHeitHast, KBagpaTHuHas ¥ IPOOHO-THHEHHAS (QYHKIUU. DIIEMEHTApHOE HCCICIOBaHUE W
MOCTPOCHHE UX TPAPHKOB.

Crenennass (QyHKIMS C HATypaJbHBIM W LIeNbIM Toka3ateneM. EE cBoiictBa u rpaduk.
CpoiictBa u TpaduK KOpHS n-0il cTeneHu Kak (pyHKUMH OOpaTHOM CTENEeHH C HATypaJbHBIM
[IOKAa3aTeJEM.

[TokazarenpHas u yorapudmMudeckas (QyHKIUH, MX CBOHCTBa M TpaduKy.

Hcnonp3oBanue rpaduKoB HyHKIHIA IS pEIICHUS yPaBHEHHH.

TpuroHomerpudeckas OKpPYXHOCTb, ONpEJeNeHHEe TPUTOHOMETPUYECKUX  (YHKLUH
YHCIIOBOTO apTyMEHTa.

DyYHKIMOHAJIBHBIE 3aBUCHUMOCTH B PEAJbHBIX IIPOLECCaX U  SABICHUSX.

I'paduxu peasbHBIX 3aBUCHMOCTEH.

Hauyana MaTeMaTH4eCKOI0 aHAJIM3Aa

[TocneqoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCIEeNOBaTeIbHOCTEH. MeToa MaTeMaTH4eCKOU
MHAYKIUUM. MOHOTOHHBIE W OrpPaHUYEHHBIC ITOCIEAOBATEIBHOCTU. MCTOpUS BO3HUKHOBEHHUS
MaTEeMaTHYECKOr0 aHaJIM3a KaK aHanu3a OSCKOHEUYHO MaJbIX.

Apudmernueckas W TeoMmMeTpuyeckas — mporpeccu.  beckoHedHo — yObIBaroIas
reoMerpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TE€OMETPHUYECKON MPOTPECCUH.
JIMHENHBIN U SKCIIOHEHIMAIBHBIN poCT. Hucio e. Popmyiia CII0KHBIX TPOLEHTOB. VMcnons3oBanue
MIPOTPECCHUU JJISl PEIICHUS PEAbHBIX 3a]1a4 MPUKIIAIHOTO XapaKTepa.

HenpepriBable GyHKIIMN U UX cBOMCTBA. TOoukH pa3pbiBa. ACUMNITOTHI IpadUKOB PYHKIIMA.
CpoiicTBa (pyHKIMIT HENmpepbIBHBIX Ha OTpe3ke. MeTox WHTEpBAIOB JJIS PELICHUS HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPhIBHBIX (YHKIIUH [Tl pelIeHus 3a1a4.

[lepBast u BTOpas npousBojHble GyHKIMU. OnpeneneHyue, reOMeTpUUEeCKUil U PpU3nUecKuii
CMBICJI TIPOU3BOAHON. VYpaBHeHHE KacaTenbHOW K Tpaduky ¢yHkuuu. IIpousBonHbIe
AJIEMEHTAPHBIX (GyHKIMA. IIpon3BomHass CymMBbl, IPOU3BEACHUS, YACTHOTO U
KOMIO3UINH (DYHKITHIA.

MHo:KecTBa M JIOTHKA

MHOK€eCTBO, OINEpaly HajJ MHOXECTBaMHU W UX CBoicTBa. Jlmarpammel Oilnepa—BeHHa.
IIpuMeHeHrne TEOpEeTUKO-MHOKECTBEHHOTO amnmnapara g ONMCAaHUs peajbHbIX IPOLECCOB M
SBJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTrUX YUeOHBIX IPEIMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MaTeMaTHYECKOTO 00BEKTa, CIENCTBUE, JOKA3aTEIbCTBO,
PaBHOCHUJIBHBIC YPABHCHHA.



11 KJIACC

Yuciia v BIYUCICHUA

Harypaneuble u wnenble uyucna. [IpuMeHeHHEe NPU3HAKOB JIEIUMOCTH UENBIX YHCEIl,
HanOonpmi obumii nenutens (nanee — HOJl) n naumensiiee obmee kpatHoe (manee — HOK),
OCTaTKOB 110 MOAYJII0, anropuTMa EBKinja s pemenus 3a1ad B LENIbIX Yhciax.

KommnekcHsle umcna. AnreOpawdeckas W TPUTOHOMETpHYECKass (OpPMBI  3alHCH
KOMILUIEKCHOTO 4Hucla. ApudMeTHUECKHe Oolepanuyd ¢ KOMIUIEKCHBIMH 4YuciaMu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpAMHATHOM Iuiockocth. Popmynia MyaBpa. KopHu n-oil creneHu u3
KOMIUIEKCHOTO 4Hcna. [IpuMeHeHHe KOMIUIEKCHBIX 4HCeNd JJs penieHus (QU3NYecCKuX u
F€OMETPUUYECKHX 3aau.

YpaBHeHNs1 M HEPABEHCTBA

Cucrema U  COBOKYIIHOCTb YpaBHEHH U HEPaBEHCTB. PaBHOCHIIBHBIE
CHUCTEMBI M CUCTEMBI-CIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot06op KOpHEN TPUTOHOMETPUUECKUX ypaBHEHUH c IIOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. Pelenre TpuroHoMeTpu4eckuX HEPaBeHCTB.

OcHOBHBIE METO/IbI peLIeHus IIOKa3aTeJIbHBIX U JorapupMHYECKHX
HEPaBEHCTB.

OCHOBHBIE MCTOJbI pCIICHUA UPpPAIHOHAJIbHBIX HCPABCHCTB.
OCHOBHBIE MCTOJbI PCHICHUA CHUCTEM H COBOKYHHOCTGIZ palHOHAJIbHbIX,
HppaliOHAJIBHBIX, IIOKA3aTCJIbHbBIX U J'IOFapI/I(l)MI/I‘IeCKI/IX ypaBHCHI/IfI.

ypaBHeHI/IH, HCPAaBCHCTBA U CUCTCMBI C IIapaMCTpaMHu.

IIpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEHICHUI0 MAaTEeMaTHYECKUX 3a7a4 U 3a1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU M peabHON KU3HU, MHTEPIIPETALUs TOJTy4YE€HHBIX Pe3yIbTaTOB.

DOyHKUUH U rpagUuKH

I'padux xommozunuu QyHkuii. ['eomerpuueckue oOpaszbl ypaBHEHUIHl M HEPAaBEHCTB Ha
KOOPJMHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue GyHKIUH, UX CBOHCTBA U I'pa(UKH.

['padmueckue MeTonbl pelieHrs ypaBHEHUN U HEpaBeHCTB. I'paduueckue METo/Ibl pelieHus
3a/1a4 ¢ IapaMeTpaMH.

Ucnonbs3zoBanne rpadukoB GYyHKIUA A8 WCCIAEAOBAHHUS TPOIIECCOB M 3aBHCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana MaTeMaTH4€CKOI0 aHAIHN3A

[TpumeHeHre TPOM3BOAHON K HMCCIEAO0BaHUIO (DYHKIUNH Ha MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoxxeHre HanOoJIbIIero 1 HAMMEHbIIETr0 3HAYeHUH HeTIPEephIBHOM (DYHKIIMM HA OTpe3Ke.

[IpuMeHeHne MPON3BOIHOM JIJIl HAXOKICHUS HAWTy4lIero PeIIeHUs B PUKIIAIHBIX 33/1a4ax,
JUTSL OIIPEJIENIEHNS CKOPOCTH M YCKOPEHUs Ipolecca, 3aJaHHOro (popMyson Win rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOICTBO mepBOOOpa3HbIX. I[lepBooOpasHbIE 3JIeMEHTapHBIX
¢ynkuunit. [IpaBuna HaxoXI€HUS TIEPBOOOPA3HBIX.

Wurerpain. ['eomerpruecknii CMBICT HHTETpasa. Beuncinenue onpeaeséHHOro HHTerpaia mno
dbopmyne Hrerotona-Jleitoaua.

[lpumeHeHne wuHTErpana Ui HaXOXKIEHUS IUIOIAfed IIockux ¢uryp u o0bEMOB
T€OMETPUYECKUX TEJl.

[Tpumepsl pemeHuit audQepeHnaIbHbBIX YpaBHEHUH. Marematndeckoe MOJICIIMpOBaHUE
peaIbHBIX MPOLIECCOB C MOMOILBIO AU(PepeHIINaNbHBIX YPABHEHHH.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBIN YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxkiancKoro BocnUTAHHUS:

c(OPMHPOBAHHOCTh ~ TPAKTAHCKOH  TO3MIHMH  OOYYAIONIErocs KaKk aKTUBHOTO M
OTBETCTBEHHOTO YJIGHA POCCHIICKOro OOIIECTBa, IPEICTABICHHE O MaTeMAaTHYECKMX OCHOBAX
(YHKIMOHUPOBAHKS PA3IMYHBIX CTPYKTYp, SBJICHUH, NPOLENYP TIPAKIAHCKOro OOLIECTBa
(BBIGOPBI, ONPOCHI M JAPYroe), YMEHHE B3aHMOJCHCTBOBATH C COLMANBHBIMM HMHCTHTYTAMH B
COOTBETCTBUH C MX (YHKIMSMH U Ha3HAYCHHUEM;

2) NATPHOTHYECKOIo BOCIHTAHHS:

c(OpPMUPOBAHHOCTh POCCUICKON Tpak1aHCKON WAEHTUYHOCTH, YBaKE€HUS K IPOLUIOMY U
HAaCTOSIIIEMY POCCHUMCKOM MAaTEMATHKH, LIEHHOCTHOE OTHOUICHHE K JOCTHXKCHHUSM POCCHUMCKUX
MaTEMaTUKOB M POCCHUMCKONW MaTeMaTHUYECKOM ILIKOJBI, HCIOJb30BAHUE JTUX JOCTHKCHHHU B
JPYTuX HayKax, TEXHOJIOTUSX, Chepax SIKOHOMUKY;

3) IyX0BHO-HPABCTBEHHOI'O BOCHHTAHMS:

OCO3HAHHE JIYXOBHBIX LIEHHOCTEN POCCUHCKOI0 HapoJa, CGOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOrO IOBEJIEHHs, CBA3aHHOIO C IPAKTHUYECKUM INPUMEHEHHEM JOCTHKEHHM
HayKd M JEATENbHOCTBIO YYEHOr0, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOEHHE YCTOHYMBOIO
Oynyuiero;

4)  scTeTHYecKOro BOCHHTAHHUS:

ACTETUUYECKOE OTHOLIEHUE K MUPY, BKJIIOUAs ICTETHUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/ay, PEUICHUH, pacCyKIEHWH, BOCHPUUMYMBOCTh K MAaTEMaTHYECKUM acleKTaM
PA3JIMYHBIX BUAOB UCKYCCTBA,

5) ¢usnueckoro BocnuTAHMUS:

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHATH MATEMATHUECKHE 3HAHUS B MHTEPECAX 3/0POBOTO U
Ge30MacHoro 00pasa KU3HU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3J0POBBIO (30POBOE NUTAHME,
cOaaHCUPOBAHHBIM PEXKUAM 3aHATHA W OTIbIXa, pEryispHas (U3WYecKas aKTUBHOCTD),
q)H3quCKOC COBCPHICHCTBOBAHUC ITPH 3aHATHUAX CHOpTI/IBHO'O3)IOPOBI/ITGHI)HOI>1 JACATCIIBbHOCTBIO,

6) TpyaoBoro BocnuTanus:

TOTOBHOCTh K TPYIY, OCO3HaHHE IIEHHOCTH TPYAOJI0OUs, MHTEPEC K pa3IMUHBIM chepam
npo(ecCHOHANEHOM JESTENIbHOCTH, CBS3aHHBIM C MaTEMaTHUKON W €€ MPUIIOKEHUSMHU, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oymymield mpodeccMd U peann3oBBIBATH  COOCTBEHHBIS
JKH3HEHHBIE IJIaHBI, TOTOBHOCTH M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO W
caM000pa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PEIICHUH
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBJICHHOCTH;

7)  3KOJOrMYeCKOro BOCIUTAHHS:

c(hOPpMUPOBAHHOCTh  DKOJIOTHYECKOM  KYJIBTYpbl, TIOHUMaHWE BJIMSIHHUS  COIMAIBHO-
SKOHOMHUYECKHUX TIPOILIECCOB HA COCTOSIHUE WIPUPOJHOM M COLMAIBHON Cpelbl, OCO3HAHHE
I00ATFHOTO XapaKTepa dKOJOTHYECKUX MPoOJieM, OPHEHTAIMS Ha IPUMEHEHHE MAaTEeMATHUECKUX
3HAHWI JJIS1 PEIIeHUs 3a/1a4 B 00JIACTH OKPYKAIOIICH Cpefibl, IUTAHUPOBAHUE TIOCTYIKOB U OIICHKU
MX BO3MOXKHBIX MOCIIEICTBUM JJIsl OKPYKAIOIIEH CPeIbl;

8) HEHHOCTH HAYYHOTI'0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayK{ U OOIIECTBEHHOMN MPaKTUKH, TOHMMaHUE MaTEMaTHYECKONH HayKH Kak c(hepbl 4eT0BEUECKON



JACATCIIBHOCTH, 5TallOB eé PasBUTHUA W 3HAYMMOCTU [JIA Pa3BUTHA LUBHUIN3allWH, OBJIAACHHUC
SI3BIKOM MaTEMAaTHKH M MaTeMaTHYSCKOM KyanypOﬁ KakK Cp€ACTBOM IIO3HAHUA MHUpa, TOTOBHOCTb
OCYHWICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD MHAUBU/IYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIe YHHBepPCAJbHble Y4eOHbIe eiicTBHS
Ba3oBble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPHU30BATh CYIIECTBEHHBIC TIPU3HAKH MATEeMATUYECKUX OOBEKTOB,
MOHSTHI, OTHONICHWUH MEXAYy TMOHATUSAMH, (HOPMYIHPOBATH  ONPEICICHUS  TOHSATHUH,
yYCTaHABIIMBAaTh CYUIECTBEHHBIH MPU3HAK KiIacCU(UKAIMKU, OCHOBaHHUS [UIsi O0OOIICHHS U
CpaBHEHUs, KPUTEPUHU ITPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATh ¥ TPEOOPA30OBBIBATH CYXJICHHS: YTBEPAHTCILHBIC H
OTpUIIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTHBOpeuds B (QakTax,
JMAHHBIX, HaONIONEHUSX W  YTBEPXKICHUSAX, IMpenjaratb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHUKH, JEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOAMUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (TIpSMbIE U OT
MPOTUBHOTO), BBICTPAWBATh AapPryMEHTAIMI0, TPUBOAUTH TPUMEPHl U  KOHTPIPHUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BbIOMpaTh crioco0 pelieHus: yueOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BapUaHTOB PEIICHHUS,
BbIOHMpaTh HanOoIee MOAXOASAIINN C YIETOM CaMOCTOSITENIEHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBaTeIbLCKUe TeiiCTBHS:

UCTIOJIB30BaTh BOMPOCHI KaK HCCIICAOBATEIILCKANW WHCTPYMEHT TO3HAHUS, (OPMYJIUPOBAThH
BOIMPOCHI, (DUKCHPYIOIIKE MPOTUBOpEUne, NpoOIeMy, YCTaHaBIMBATh HMCKOMOE W JaHHOE,
(GbopMUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULINIO, MHEHHE;

HpOBOI[I/ITB CaAMOCTOATCIBHO CHJ'IaHPIpOBaHHI)H\/JI BKCHepI/IMCHT, HUCCIICOIOBAHUC 110
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, SIBICHHS, IPOIECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXIy 00bEKTaMH, SIBJICHUSMHU, TTPOIICCCAMH;

CaMOCTOSTEIILHO (OPMYJIMPOBATh OOOOIICHHUST M BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOTO
HAOJIFOICHHUS, WCCIIEIOBAHMUs, OI[CHUBATH JIOCTOBEPHOCTh MOJYYCHHBIX PE3yJbTaTOB, BHIBOJIOB W
0000I1IEHHI;

POTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAKIKE BBIBUTATH MPEANOJIOKEHUS O €T0
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

PabGora ¢ nnpopmanmeit:

BBISBIISITH Je(UIIUTHI WHGOPMAIUH, JTAHHBIX, HEOOXOIUMBIX JJIsi OTBETA HA BOMPOC W IS
peleHus 3a1auu;

BbIOMpaTh  WHGOPMAIMI0O W3  HUCTOYHHUKOB  PA3IUYHBIX  THUIIOB, aAHAIU3UPOBATH,
CUCTEeMATHU3MpPOBaTh U HMHTEPHPETUPOBATH HWHGPOPMAIMIO Ppa3IUYHBIX BUIOB U GopM
MPE/ICTABIICHHUS;

CTPYKTYpUPOBaTh MH(OPMAIIHIO, MIPEACTABIATh €€ B Pa3IUYHbIX (popMax, HILTFOCTPUPOBATH
rpaduvecKy;

OLICHUBATh HAAEKHOCTh HH(POPMALIMH IO CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KomMMyHukaTHUBHBIE YHUBepcaJibHble Y4eOHble J1elCTBUA
OO0menue:
BOCIIPpUHUMATbL H q)OpMyHI/IpOBaTI: CYKACHUA B COOTBCTCTBHU C YCIOBUAMU U LCIAMU



oOmIeHusi, sICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHCbMEHHBIX
TEKCTax, aBaTh MOSICHEHUS MO X0y PEIlIeHUs 3a/1a4l, KOMMEHTHUPOBATh MOJYyYEHHBIN Pe3ysIbTarT;

B X0 OOCYXICHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOHl TeMbI, MPOOJIEMBI,
pemaeMoil 3ajauyu, BbICKAa3blBaTh WJIEW, HALIEJICHHBIC HA IOUCK PEIICHHUS, CONOCTABIIATH CBOU
CYXKICHHS C CYXICHUAMU JAPYTUX YYACTHUKOB TUAJIOra, OOHApY)KUBATh PA3JIMYHE U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIUPOBATH Pa3HOTIACHs, CBOM BO3PAXKECHHUS;

IPEJICTaBISITh pPE3yJabTaThl pEIICHUs 3a7aud, OSKCIIEPUMEHTA, MCCIEAOBAHUSA, IPOEKTa,
CaMOCTOSITENIEHO BBIOMPATh (POPMAT BBHICTYIUICHUS C YYETOM 3a]ad MpPE3eHTAllUd U 0COOEHHOCTEH
ayJIUTOPUH.

PerJ'[ﬂTI/IBHBIe YHUBEpPCAJIbHbIC yqeﬁm,le JaeicTBHS

Camoopranuszanus:

COCTaBJIATh IUJIaH, QJTOPUTM pEUIEHMs 3aJaud, BbIOMpATh CHOCOO pEUIeHHS C Y4ETOM
UMEIOINXCA PECYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATH
BapHaHTHI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJICKT:

BJIaJICTh HABBIKAMU MO3HABATEILHOW Pe(PIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHHA U
MBICITUTENIBHBIX MPOIIECCOB, UX PE3YNIbTATOB, BIAJETh CIOCOOAMU CaMOIMPOBEPKU, CAMOKOHTPOIIS
Ipolecca U pe3yJibTaTa pelieHHs] MaTeMaTH4eCKON 3a/1auH;

NpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPH PEIICHUU 3aJa4yd, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAHJACHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATh NPUUYMHBI TOCTUKEHUS
WIA HEJOCTH)KEHHUS Pe3y/lbTaTOB JAEATENbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eATEJILHOCTD:

MOHMMATh W HCIOJB30BaTh NMPEUMYIIECTBA KOMAaHIHONH W WHAWBUIYAIBHOW pabOTHI TpH
peleHMH y4eOHbIX 3ajad, NpPUHUMATh 1EeJdb COBMECTHOM JeATeNbHOCTH, IJIAHUPOBATh
OpraHu3allMl0 COBMECTHOW paboThl, pacmpeneisTh BuAbl padoT, JOroBapuBaThcs, OOCYXIATbh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYINIOBBIX (hopMax paboThl (00CYyKIeHUS, OOMEH MHEHUH,

«MO3TOBBIE€ IITYPMBI» U HHBIE), BBIIOJIHATH CBOIO YacTh pabOTHI U KOOPIUHHPOBATH CBOU
NeMCTBUS C IPYTMMHU YJICHaMU KOMaHJbI, OICHHBATh Ka4eCTBO CBOETO BKJIAZa B OOMIMIA MPOIYKT
M0 KpUTEPHsIM, CHOPMYITHPOBAHHBIM YYACTHHKAMHU B3aUMOJCHCTBHUSI.

INPEJAMETHBIE PE3YJIBTATbBI

K konny oOydenuss B 10 kjacce oO0ydaromuiicsi MOJY4YHUT CIEIYIOIIME IpPEIMETHBIE
pe3ynbTaThl MO OTAEIbHBIM TeMaM palouell mporpamMmbl y4eOHOro Kypca «Amirebpa M Havajia
MaTEMaTHYECKOT 0 aHaAJIN3a»:

Yuciia 1 BBIYUCIICHUA

CBO60}1HO OIICPpHUPOBATH IMOHATHUAMU: pPAOMOHAIBHOC YHCIIO, OeckoHeuHas nepuoanvcCKas
}11:)065, IMMPOLCHTHI, UPpPALUOHAIBHOC YHUCJIO, MHOKCCTBA PAIUOHAJIIBHBIX 1 )I@f/iCTBI/ITGJ'IBHBIX YHUCECII,
MOAYJb I[CﬁCTBHTGJIBHOI‘O qucJia,

OPUMEHSATH IPOOH M MPOLEHTHI JJIs PEIIeHUs] MPUKIAJHBIX 3a7ad U3 Pa3InYHbIX OTpacien
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIUUCICHUS, IpaBUIA OKPYIJICHMs, HPUKHUIKY U OLEHKY
pe3ynbTaTa BEIYUCICHUN;



CBOOOZHO OINEpPUPOBaTh IOHATHEM: CTEMEeHb C IeJIbIM IOKa3aTejeM, HCIO0JIb30BaTh
NOIXOAALTYI0 (OpMY 3amUCH ACWCTBUTENBHBIX YHCEN JUIA PEUICHHs NPAKTUYECKUX 3a1ad M
IIPEJICTaBICHUS JaHHbBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apU(PMETUYECKUN KOPEHb HATYPaJIbHOM CTENEeHH;

CBOOOJHO OMEpUPOBATh MOHITHEM: CTENEHb C palMOHAJIbHBIM IOKAa3aTeleM; CBOOOIHO
ONEpPHUPOBATH TOHATHAMU: JIOTapu(pM dYHCIa, JECATUYHBIE U

HaTypajbHbIE JIOrapupMmbl;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHTE€HC YHCJIOBOTO
apryMeHra;

OIEpUPOBATH NOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHUSI H HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATh MOHATHSAMH: TOXKJECTBO, YPaBHEHUE, HEPABEHCTBO, PAaBHOCHUJIbHBIE
YpaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCHJIbHbIE HEPABEHCTBA;

IPUMEHSATh DPA3JIMYHbIE METO/bl PEIICHUS PAaLHUOHAIBHBIX M JPOOHO- palMOHAIbHBIX
YPaBHEHU, IPUMEHSTh METO/I HHTEPBAJIOB JIJIsl pEILICHHUs] HEPABEHCTB;

CBOOOJTHO OIEPHUPOBATH IMOHATUSAMU: MHOTOYJIEH OT OJHOW MEePEeMEHHOHW, MHOIOYJIEH C
HEeNbIMA KO3 GUIMEHTAaMH, KOPHA MHOTOWICHA, IPUMEHSTh JIeJIEHHEe MHOTOYJICHAa Ha MHOTOYJICH
¢ ocTaTkoM, Teopemy besy u Teopemy Buera juis perenus 3a1ad;

CBOOOJHO  ONEpUpOBaTh MMOHATUSAMHM: CHCTEMa JIMHEWHBIX ypaBHEHUH, MaTpHula,
ONpeAenuTeNb MaTpullbl 2 X 2 W €ro TeOMETPUYECKUH CMBICI, MHCIIONb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 1y BIYUCIECHUS €ro 3HAu€HUs, MPUMEHATh ONPEAEIUTENN JUIsl pelICHUs
CUCTEMBbl JHMHEHWHBIX YpaBHEHUH, MOJAEIMPOBATH peajbHbIE CUTyallUd C IOMOINBIO CHUCTEMbI
JUHEMHBIX ypaBHEHWH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJAEIM C IOMOILIBI0 MAaTpUl U
oTnpeenuTeNel, UHTEPIPETUPOBATh MTOIYYEHHBIN pe3ysbTar;

MCIIOJIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMMU ISl MpeoOpa3oBaHUsl BbIPayKEHUI;

BBIMOJIHATh ~ NPeoOpa3soBaHUS  YMCIOBBIX  BBIPQXKEHUH, COJEpXKallUX CTENeHH C
palMOHATILHBIM ITOKa3aTelNeM;

MCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB /i MpeoOpa3oBaHUsl JOTapU(PMUUECKUX BBIPAKEHUI;

CBOOOJHO ONEPUPOBATH NOHITUAMHU: UPPALMOHAIIbHBIE, TOKA3aTeIbHbIE U JIOTapU(PMUUECKHE
YpaBHEHMsI, HAXOJUTh MX PEIIEHHUs C MOMOIIBIO PAaBHOCHUJIBHBIX MEPEXOJ0B WM OCYLIECTBIISSA
IIPOBEPKY KOpHEIL;

NPUMEHSTh  OCHOBHBIE  TpUTOHOMETpuyeckue  opmynsl Il npeoOpa3oBaHMs
TPUTOHOMETPHUYECKUX BBIPAKEHHUIA,

CBOOOJHO OMNEpUPOBATH IOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSThH
HeoOxoauMble (POPMYJIBI JI71s1 pELIEeHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJIEIUPOBATh pealibHble CUTYAIIMH Ha S3bIKE alreOpbl, COCTABIATh BHIPAXKEHHUS, yPaBHEHUS,
HEPAaBEHCTBA [0 YCJIOBMIO 3aJaud, MCCIEAO0BAaTh ITOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
anmnapara ajreopsl.

DYyHKUUHN U TPAPUKH:

CBOOOJHO OINEpUPOBaTh NOHATUAMU: (YHKIUSA, crmocoObl 3ahaHus (YHKIUH, B3aUMHO
oOpaTHble (YHKLIMH, KOMIO3UIMA (YHKIMHA, Tpapuk (GYHKUUHU, BBIIOIHATH >JIEMEHTapHbIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOZHO OINEpPUPOBaTh MOHATUSAMU: OOJACTh ONpEAeNieHuss M MHOXECTBO 3HAYeHM
(GyHKLINU, HYIU QYHKLIUHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh TMOHATHAMU: UYETHBIE M HEUYETHbIE (YHKLIUH, NEPUOTUYECKUE
(GyHKLIMH, TPOMEXKYTKM MOHOTOHHOCTH (YHKIUH, MAKCUMYMbl ¥ MHHUMYMBI (DYHKIHH,
HauOoJIblllee M HAUMEHbIIIee 3HaYeHNnEe (PYHKIIUU Ha IPOMEXKYTKE;

CBOOOJHO ONEpUPOBATh MOHATUAMU: CTENEHHas (QYHKLUUS C HATypaJbHbIM M LEJIbIM



nokasareseM, rpagMK CTeneHHON (PYHKIMU C HATypaJbHBIM U II€JIbIM [TOKa3aTeaeM, rpaduK KOpHs
N-o#f cTeneHu Kak pyHKIUK 0OpaTHOM CTENEHU C HaTYpaJIbHBIM I10Ka3aTelIeM;

ONEepPUPOBATh TOHATHSAMHU: JIMHEHHAs, KBaJpaTHUHAss M ApOOHO-THHEHHass (yHKIHMH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO OIEpHUPOBaTh MOHATUSAMH: IOKa3aTelabHAas M Jorapupmuueckas (QyHKIMH, HX
CBOMCTBA U IpadMKu, UCIOJIb30BaTh UX I'padUKH JUIsl peIlieHHs] YpaBHEHUH;

CBOOOJTHO OIEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKAs OKPY>KHOCTb, OIpENeICHUE
TPUTOHOMETPHUUYECKUX (PYHKLUI YMCIOBOTO apryMEHTa;

UCNONb30BaTh Ipaduku (GYHKUMHA A HUCCIENOBAaHUS IPOLECCOB M 3aBUCUMOCTEH IpH
pelIeHUH 3aJad U3 APYruxX y4deOHBIX NPEAMETOB M peaJbHOM JKHU3HHU, BBIpaXaTb (GopMmyliaMu
3aBUCUMOCTH MEXY BEIIMYNHAMU;

Havaja MaTeMaTH4€CKOro aHAJIM3a:

CBOOOJTHO OIEpUPOBaTh MOHATHUSAMHU: apu]MeTHUecKas M TeoMeTpuyecKas Iporpeccus,
0eCKOHEYHO YObIBaIOIlasi FeOMETpUUECcKas MPOrpeccus, JTUHEHHbIH U AKCIOHEHLHUAIbHBIA POCT,
(dopMyIna CI0XXHBIX IPOLIEHTOB, UMETh IPEJCTABICHUE O KOHCTAHTE;

HCIIOJIB30BAaTh IIPOTrPECCUU JJIs PELICHUS PEAIBHBIX 3a7a4 IPUKIIAJHOTO XapaKTepa;

CBOOOJHO  ONMEpPHUPOBATH  TOHATHUSAMHU:  IIOCIEAOBATEIBHOCTh,  CHOCOOBI  3aJaHuUs
HOCJIEeI0BATEIbHOCTEH, MOHOTOHHBIE M OTPaHUYEHHBIE MOCIEI0BATEIBHOCTH, IOHUMATh OCHOBBI
3apOXKICHUSI MATEMAaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMHU: HEMpPEPHIBHBIC (DYHKIMHM, TOYKH pa3pbiBa Trpaduka
GyHKIIMH, aCUMITOTHI rpaduka GyHKIIH;

CBOOOJHO ONEpUPOBaTh MOHATHEM: (YHKIHSA, HEMpPEpbhIBHAS HA OTpPE3Ke, NPUMEHSTh
CBOICTBa HEMPEPHIBHBIX (QYHKIIHMH JIsl pelIeHns 3a/1a4;

CBOOOJIHO ONEpUPOBATh MOHATHAMM: TepBasi U BTopasi IPOU3BOIHbIE (DYHKIMH, KacaTelbHas
K rpaduky QyHKIUY;

BBIYHUCIISITH TIPOU3BOHBIE CYMMBI, TIPOM3BEICHUS, YACTHOTO U KOMITO3UIIMU JBYX (DyHKIIHH,
3HATH MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIINH;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUISl peLIeHHs 3a/1au.

MHoskecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: MHOXKECTBO, ONEpPAIlMU HaJ] MHOKECTBAMHU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnmnapar Uil ONKUCAHUs PEAbHBIX MPOLIECCOB U
SIBJICHHM, TIPY PEIICHUH 3a/1a4 U3 IPYyTUX YUYEOHBIX IPEIMETOB;

CBOOOJIHO OTIEpUPOBATH TOHATHUSMH: OIPEICICHHE, TEOpeMa, ypaBHEHHE- CIEJICTBHE,
CBOMCTBO MaTEMaTUYECKOTO 0OBEKTA, JOKA3aTEeILCTBO, PABHOCUIILHBIE YPABHEHHS 1 HEPABEHCTRA.

K konmy obOydyenumss B 11 KJjacce oOyYaromIMiiCsl TMONXYYHUT CIEIYIONINE IPEAMETHBIC
pe3ynbTaThl MO OTACIBHBIM TeMaM paboueill mporpamMmbl y4eOHOTo Kypca «Anredpa M Havana
MaTEeMaTHUICCKOTO aHAIH3ay:

Yucia 1 BLIYHCTICHHS

CBOOOJHO OTMEPUPOBATH MOHATHAMU: HATYPAILHOE H IIETI0€ YHCII0, MHOKECTBA HATYpaIbHBIX
U LIeJIbIX YMCell, UCTOIb30BaTh NMpu3Haku aenumoctu nenbix yucen, HOJl m HOK nHarypanbabix
YUCeN JUISl pelieHus 3aa4, MPUMEHATh anroput™ EBkina;

CBOOOJHO OMEpPUPOBATH MOHATHEM OCTaTKa MO MOMAYIIO, 3alHChIBaTh HATypalbHbIC YHCIIa B
PA3JIMYHBIX MTO3UIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJIHO OMEPHPOBATH IMOHATUSIMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
YHCeNl, MPEICTaBIsATh KOMIUICKCHBIC YMCIa B alreOpanueckoil U TPUTOHOMETpUYECKou ¢opme,
BBITIOJTHSATH apu()METUIECKIE ONIEPALUU C HUIMH U U300paxaTh Ha KOOPAMHATHOMN TIIOCKOCTH.

YpaBHeHNs1 M HEpaBEeHCTBA:



CcBOOOIHO ONEPUPOBATH MOHATHAMMU: UPpaLlMOHATIbHBIE, I0KA3aTeNIbHbIE U JIorapu(pMUIecKue
HEPABEHCTBA, HAXOAUTh UX PELICHUSI C TIOMOLIbIO0 PABHOCUIIbHBIX I1EPEXO/I0B;

OCYILECTBIISATH OTOOP KOPHEH MPH pEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS,

CBOOOJTHO ~ ONEpPUPOBATH TOHATHEM TPUTOHOMETPHUUYECKOE HEPAaBEHCTBO, IPUMEHATh
HEeo0Xo1uMble (OPMYIIbI JUIsl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: CUCTEMa M COBOKYIHOCTh ypaBHEHHH U HEPABEHCTB,
PaBHOCHUJIBHBIE CHUCTEMBI U CHUCTEMBI-CIIEICTBUSI, HAXOAUTh PELIEHUS] CUCTEMBI U COBOKYIHOCTEN
pAaLlMOHATIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHbIX M JIOTapUPMHUUECKUX ypaBHEHUH U
HEPABCHCTB;

pelarhb palyoHabHbIE, UppalyoHaJIbHbIE, [I0Ka3aTeJbHbIE,
JOrapu(pMHUUECKUE U TPUTOHOMETPUUYECKHE YPAaBHEHHSI U HEPAaBEHCTBA, COJCpIKAIIUE MOAYIU U
IIapaMeTpsl;

OPUMEHSATh IpaduecKue METOAbI Ul PELICHUs] YpaBHEHUI U HEPABEHCTB, a TAKXkKe 3ajJau C
napaMmeTpamy;

MOJIEJIMPOBATh peajbHbIE CUTYaLUU Ha S3bIKE aIreOpbl, COCTABIATh BBIPAXKEHUSI, YPAaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBbl IO YCJIOBHIO 3aJayd, HCCIIEN0BaThb IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM alnapaTa anreopbl, MHTEPIPETUPOBATh MOJIyUYEHHbIH pe3ybTar.

DYyHKIUHN U TPAaPUKH:

CTPOUTH rpagukn  KOMITO3HILIUU GYHKIMI ¢ TOMOIIBIO  AJIEMEHTapHOTO
WCCIICIOBAHMSI U CBOWCTB KOMITO3UIIMH ABYX (DYHKITHIA;

CTPOUTH reOMETPUIECKHUE 00pa3sl ypaBHEHUIA U HEPaBEHCTB Ha
KOOPJIMHATHOM IMJI0CKOCTH;

CBOOO/IHO OIepupoBaTh HOHATHAMU: rpaduku TPUTOHOMETPUYECKUX
GyHKIUH;

PUMEHSTh GyHKIMH ~ JUIT  MOJEJNMPOBAHUS U HCCIIeOBAHUS peantbHBIX
IPOLIECCOB.

Hauyana maTemMaTH4ecKoro aHajmusa:

HCIIOJIB30BAaTh NPOU3BOJHYIO JJIS1 UCCIICAOBAHHUA (bYHKIII/II/I Ha MOHOTOHHOCTb U OKCTPEMYMBI;

HaXOJHUTh HauOOoJIbIlIee U HAaMEHbIlIee 3HaUeHUsI (PYHKIIMN HENPEPHIBHON Ha OTPE3KE;

MCIIONIF30BATh MPOU3BOIHYIO JUIS HAXOXK/IEHUSI HAWTYYIlIEero PelIeHHs B MPUKIAJAHBIX, B TOM
YHCIie COIUANTbHO-DKOHOMUYECKHX, 3a7auax, I ONpeAeNieH!s] CKOPOCTH U YCKOPEHHUs mpoliecca,
3aIaHHOTO (POPMYIION MU TpadUKOM;

CBOOOJHO OMEpUPOBATH MOHATUSIMU: MEepBOOOpa3Hasi, ONpeneiaEHHbIH WHTEerpall, HaXOIUTh
nepBOOOpa3HbIe 3JIEMEHTAPHBIX (PYHKIMI M BBIUMCIATH HHTErpan no ¢opmyne HpioToHa-
Jleiibuuma;

HaXOJWUTh IUIOLMIAJAM IUIOCKUX (Uryp M O0O0BEMBI Ted C IOMOIIbIO HMHTErpajga; HMEThb
MpEeJICTaBICHUEe O MaTeMaTH4YeCKOM MOJEIMPOBAaHUM Ha NpuMepe

cocrtaBieHus JuddepeHINaTbHBIX YPaBHEHUI;

pemaTth NPUKIAJHbIE 3a7ayd, B TOM YHUCIE COIHATbHO-?KOHOMHUYECKOTO M (hPU3MYECKOTrO
XapakTepa, CpeICTBaMU MaTEMaTHYECKOT0 aHaIn3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB  TeM (undposbie)
n/n NPOrpaMmbl Beero Kourpouabubie | Ilpakruyeckue 06pa30BATEIbHBIE
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9 Oyukuuu U rpaduxu. CreneHHas QyHKINS C 12 1 Eggslig/;seisl%n-edu-m/ 902.5/
IIEJIBIM TIOKa3aTeIIEM S ROSSTEY
3 ApudmeTrueckuii KOpeHb N-0ii CTEIEHH. 15 1 Eggjggsez%n-edu-m/ 902.5/
HppaimoHaibHble ypaBHEHHSI E—
[MokasaTensHas QpyHKIMs. [lokazaTenbHbIE https://lesson.edu.ru/902.5/
4 bym 10 1 107class=10
ypaBHEHUS
5 Jlorapudmuueckast GyHKIIHS. 18 1 ngslg QSii%n-edU-rU/ 902.5/
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TPHUTOHOMETPHYECKIE BEIDAKCHIS 1 https://lesson.edu.ru/902.5/
6 P P P 22 1 10?class=10
ypaBHEHUS
7 | TlocnenoBarenbHOCTH U IPOTPECCHH 10 1 https://lesson.edu.ru/902.5/
10?class=10
8 HenpepeiBable Gpynkuuu. [IponsBoanas 20 1 https://lesson.edu.ru/902.5/
10?class=10
T[ToBTOpeHne, 0600IEeHNEe, CHCTEMATH3AIHS https://lesson.edu.ru/902.5/
9 . 5 0 102class=10
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 8 0

I[TPOI'PAMME
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11 KJIACC

KoJsun4yecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB  TeM « I (wndporbie)
n/n NpOrpamMmbl Bcero OHTPO.ILHBIC paKtuieckue oOpasoBaTe/IbHbIE
padoThI padoThI
pecypebl
1 HccnenoBanne QyHKIHIH C TIOMOIIBIO https://lesson.edu.ru/902.
TIPOU3BOTHOM 22 1 5/117class=11
2 [TepBooOpa3Has U MHTETpall 12 1 https://lesson.edu.ru/902.
5/11%class=11
I'paduku TPUTOHOMETPUYECKUX (DYHKIIHHA. https://lesson.edu.ru/902.
3 14 1 5/117class=11
TpUrOHOMETPHYECKHE HEPABEHCTBA orilsclass=11
HppauuoHaibHbIe, T0Ka3aTelIbHbIE 1 https://lesson.edu.ru/902.
4 24 1 5/112class=11
norapu(MHYECKUE HEPABEHCTBA o/117Class=11
5 KomruiekcHbie urciia 10 1 https://lesson.edu.ru/902.
5/117class=11
6 HarypasbHble  LeNble Yicia 10 1 https://lesson.edu.ru/902.
5/11%class=11
CucTeMbl paliOHAIBHBIX, HPPALIHOHAIBHBIX https://lesson.edu.ru/902.
! MOKa3aTeNbHbBIX U JTOTapH()MUIECCKUAX 12 1 5/117class=11
YPaBHEHUU
8 3ajiaun ¢ mapaMeTpamu 16 1 https://lesson.edu.ru/902.
5/11%class=11
9 [ToBTOpenue, 06001IeHNE, CUCTEMATU3ALIUS https://lesson.edu.ru/902.
smanii 16 0 5/117class=11
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0
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I'EOMETPHUA

['eomeTpus siBnsieTcss OJHUM K3 0a30BBIX KypCOB Ha YPOBHE CpeIHEro olmiero oOpa3oBaHHUs, TaK Kak
o0OecnieunBaeT BO3MOXKHOCTh M3YyUEHHUs AMCLUMIUIMH €CTECTBEHHO- HAayYHOH HAINpaBIEHHOCTH U IPEIMETOB
TYMaHHUTApHOTO IHKIA. [I0CKONIBKY JIOTHYEeCKOe MBIIIICHHE, (GOPMUpPYEeMOe MpPU H3YUYEHHH OOYYaroUIMMUCS
MNOHSATUMHBIX OCHOB TE€OMETPHH, IPH JO0KAa3aTelbCTBE TEOPEM M IOCTPOCHHHM UEMOYKU JIOTUYECKUX
YTBEpKACHUM TpU pEIIeHUH TeOMETPUUECKUX 3aJ]ady, YMEHHE BBIIBUraThb W ONpPOBEPraTh THIIOTE3bI
HEIIOCPEACTBEHHO MCHOJb3YIOTCSI MPU PELIEHUMM 3aJa4 €CTECTBEHHO-HAyYHOIO IHMKJIa, B YacCTHOCTHU
du3nueckux 3amad.

[lenb ocBoeHus MporpaMmbl y4yeOHOro kypca «l'eomeTpusi» Ha yriIyOJIEHHOM YPOBHE — pa3BUTHE
WHAUBUAYAIbHBIX CIIOCOOHOCTEH O0YYaromMXCs MPU U3YYEHUU T€OMETPHUH, KaK COCTABISAIONICH MpeIMeTHOM
obmactn «Maremartuka U HHPOpPMATHKay depe3 oOecrieueHne BO3MOKHOCTH MPUOOPETEHHS U MCIIOIb30BaHUS
Oosee TIIyOOKMX T€OMETPUYECKUX 3HAHMM M JICHCTBUH, CHENM(UYHBIX T'€OMETPUH, U HEOOXOIMMBIX IS
yCIemHoro mnpodeccnoHalbHOTO 00pa30BaHUs, CBA3aHHOTO C UCIIOIb30BAaHHEM MaTEMaTHKU.

[IpropUTeTHBIMM 3aladaMH  Kypca TEeOMETPUM Ha YIIYONEHHOM YpOBHE, pACHIUPSIONIUMU U
YCUJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIOTCS:

pacumpeHue MmpeacTaBiIeHUs] O TEOMETPUU KaK 4acTH MHPOBOW KYJIbTYpHI U (POPMHPOBAHNE OCO3ZHAHHUS
B3aMMOCBSI3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE MpPEACTaBICHHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIMX MaTeMaTHUYECKHX
MOJIENISIX, TO3BOJISIIOIIMX OMMCHIBATh U M3y4aTh pa3HbIE SBJIEHUS OKPY)KAIOIIEr0 MHUpa, 3HAHWE MOHSATUITHOTO
amnmapara mno pasneny «CrepeomeTpus» yaeOHOTo Kypca T€OMETPHUH;

dbopMupoBaHHEe YMEHHUS BIAJETh OCHOBHBIMU TOHATHUSMH O TPOCTPAHCTBEHHBIX (Urypax u HX
OCHOBHBIMH CBONCTBaMH, 3HaHHE TeopeM, POpMyI U YMEHHE UX MPUMEHSATh, YMEHHS JTOKA3bIBaTh TEOPEMBI U
HaXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pElIeHMs 3a/1a4;

(dbopMUpOBaHHE YMEHHUSl PACIIO3HABATh Ha YepTeX axX, MOJENSIX U B peaJlbHOM MHpPE MHOTOIPAaHHUKH U
TeJa BpallleHUs, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOEIIN;

(dopMHpOBaHUE TMOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOTO IMOCTPOEHHUS MaTeMaTH4YeCKHX TEOpui,
(dbopMupOBaHNE TOHUMAHHUS POJIN AKCMOMATUKU IIPU MTPOBEICHUH PACCYKIECHUI;

dopMupOBaHHE YyMEHHS BIAJE€Th METOJAMHU JIOKa3aTeJIbCTB M alNTOPUTMOB pELIEHUs, YMEHHS HX
IPUMEHATD, IPOBOJAUTH J10KA3aTEIbHBIE PACCYXKICHUS B XOJ€ PEIICHUs CTEPEOMETPUUYECKUX 3a7ad U 3a1ad C
IOPaKTUYECKUM COJepKaHueM, (OpMUpOBAaHHE TMPEACTaBIEHUS O HEOOXOJUMOCTH JI0Ka3aTeIbCTB IPHU
00OCHOBAaHMM MAaTeMaTHUYECKUX YTBEP)KICHUH M POJM AaKCUOMAaTUKU B MPOBENCHUM JEAYKTHBHBIX
pacCyXIEHHI;

pa3sBUTHE U COBEPIICHCTBOBAHWE HWHTEUIEKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEH oOOydarommxcs,
MIO3HABATEJIIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KpUTUYHOCTH MBIIUIEHUS, MHTEpECAa K U3YUYEHHUIO
FeOMETPHH;

¢dbopMupoBaHrue (YHKIIMOHAIBHOW TPaAaMOTHOCTH, PEIEBAHTHOM TIE€OMETPUHU: YMEHHUS pacro3HaBaTh
IPOSIBIICHUS TE€OMETPHUUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHBIX IKU3HEHHBIX
CUTyallUSX M NPU M3YUYEHUHU JPYTUX Y4EOHBIX NMPEAMETOB, MPOSBICHHS 3aBHCUMOCTEH W 3aKOHOMEPHOCTEH,
MOJIEJIMPOBAaHUS PEAJbHBIX CUTYallMi, UCCIEAOBAHNS IOCTPOEHHBIX MOJEJIEH, MHTEPIPETALMU IOJIYYEHHBIX
pe3yNbTaToB.

OCHOBHBIMHU COJIepXKaTeIbHBIMU JTUHUSAMHU ydueOHoro kypca «l'eomerpusi» B 10—11 kiaccax sBIsIOTCS:
«[IpsiMbIe U TIJIOCKOCTH B IPOCTPAHCTBEY», «MHOTOTpaHHUKNY, «Tena BpameHus», «BeKTopsl H KOOpIMHATHI B
IIPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TtpeboBaHHMEe «yMETh ONMEPUPOBATH MOHATHUSMUY», PEIEBAHTHBIMHU
reoMeTpun Ha yriayonéHHom ypoBHe oOydenust B 10—11 kimaccax, OTHOCHTCS KO BCEM COJEpKaTCIbHBIM
JUHUSAM y4eOHOro Kypca, a (OpMUpOBaHHME JIOTMYECKMX YMEHHIl pachpenensercss He TOJIBKO I10
COJiepKATeNbHbIM JIMHUSIM, HO W MO rojgam oOydenus. ConepkaHue o00pa3oBaHUS, COOTBETCTBYIOIIEE
npeIMeTHbIM pe3ynbTaTaM ocBoeHHs DenepanbHoil pabodeil mporpaMMbl, pacHpees€HHBIM IO Tojam
o0ydeHHusl, CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4yTOObI KO BCEM OCHOBHBIM, MPHHLMIIHAIBHBIM BOMPOCAM



oOyuaromnyecs: o0Opamaiuch HEOAHOKPATHO. DTO TMO3BOJISIET OPraHU30BaTh OBIIAJCHUE TEOMETPUUCCKUMU
MOHSTUSIMHA ¥ HABBIKAMH TTOCJIEIOBATENILHO U TIOCTYMATEIbHO, C COOMI0OIEHUEM TIPUHIIUIIA TPEEeMCTBEHHOCTH, a
HOBBIE 3HAHUS BKJIIOYATh B OOIIYI0 CHCTEMY T'€OMETPUYECKUX IMpEeACTaBICHUN OO0y4yalouIuxcs, paciuupsis u
yrayOusist e€, o0pa3ysi MpOYHbIe MHOKECTBEHHBIE CBSI3U.

[Tepexo K U3y4EHUIO TEOMETPUH Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycioBws s AudQepeHnranuu o0y4eHHsl, TTOCTPOSHUS HHIUBUIYaTbHBIX 00pa30BaTEIbHBIX
nporpamMM, oOOecHeuuTh YrayOiaEHHOE H3Y4YeHHE TeOMETPHHM KaK COCTABIAIOIIEH y4eOHOro mpeamera
«MaremaTuka,

MOJMOTOBUTH OOYYAIONIUXCS K TPOJOJDKEHUIO W3YYCHHS MaTeMaTHKA ¢ yd4€ToM BbIOOpa Oymyriei
npodeccuu, odecreunBas MIPEeeMCTBEHHOCTh MKy OOIIMM U MPO(eCcCHOHAITBHBIM 00pa30BaHUEM.

Ha uzyuyenue yue6HorO0 Kypca «I'eomerpus» Ha yriayonaéanom ypoBHe otBoautcs 204 vaca: B 10 kimacce —
102 gaca (3 gaca B Henemo), B 11 kimacce — 102 ygaca (3 yaca B HeeI0).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IJIOCKOCTH B MIPOCTPAHCTBE

OcHoBHbIE TMOHATHS CcTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb, MNpocTpaHcTBO. [loHsATHE 00
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMmHOe pacnosiokeHue IpsAMBIX B IPOCTPAHCTBE:  IEPECEKAIOUIUECS, NapajIebHbIE H
CKpeluuBaroIuecs npsamele. [Ipu3Haku ckpemuparomuxcs npsamsix. IlapamieabHOCTh NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: NApPAJICIbHBIE IPSIMBIE B IPOCTPAHCTBE, NMAPAJUIEIBHOCTh TPEX MPSAMBIX, MAPaLICIBHOCTH
npsiMOil U TIOCKOCTH. [lapanienbHoe W IEHTpallbHOE MPOEKTUpOBaHUE, M3o0pakeHue ¢uryp. OCHOBHbBIC
CBOWCTBA MapajlIeNIbHOr0 NpoeKTHpoBaHus. M3o0paxenue ¢uryp B mnapauienbHON HPOEKIMH. YTIBl C
COHAIIPABJIICHHBIMU CTOPOHAMM, YroJl MEXAY IHpAMBIMH B IpocTpaHcTBe. [lapaiesbHOCTh IIIOCKOCTEH:
napasuleJbHble IIOCKOCTH, CBOMCTBA MapajuleibHbIX IUIocKocTel. IIpocrelinine mpocTpaHCTBEHHBIE QUTYpbI
Ha IUIOCKOCTH: TETPadAp, Napajuleenune], IOCTPOCHUE CEYEHUN.

[lepneHAUKYIAPHOCTD MPSAMON YU IUIOCKOCTH: INEPHNEHAUKYISPHBIE IPSAMBIE B IPOCTPAHCTBE, NPAMbIE
napajulejbHble U MEPIECHAUKYISAPHBIE K INIOCKOCTH, NPU3HAK MEPIEHAUKYIIPHOCTH IPSAMON M ILIOCKOCTH,
TeopeMa O MPsAMOHM MHepneHAUKYIIpHON IuIocKocTH. OpToroHaibHOE NpoekTHpoBaHue. llepneHaukynsp u
HAKJIOHHBIE: PAaCCTOSIHUE OT TOUYKH J0 MJIOCKOCTH, PACCTOSHUE OT MPSAMOH 10 TJIOCKOCTH, POEKLIUs (PUTyphl Ha
IJIOCKOCTb. [IepreHIuKyIIpHOCTh IUIOCKOCTEN: IPU3HAK MEPIICHIUKYIAPHOCTH IBYX ILUIOCKOCTer. Teopema o
TPEX MEPIEHIUKYIAPaX.

VYrnel B IPOCTPAHCTBE: Yrojdl MEXAY HPSAMOM M IUIOCKOCTBIO, JIBYTPaHHBIM YroJjl, JIMHEWHBIA YroJl
JBYTpaHHOro yria. TpéXrpaHHbI U MHOrorpaHHsle yribl. CBONCTBA IUIOCKHUX YIJIOB MHOTOTPAaHHOTO YTJa.
CBolicTBa IUIOCKMX UM JABYTPAHHBIX YIJIOB TpPEXTpaHHOro yria. TeopeMbl KOCHMHYCOB M CHHYCOB MJIs
TPEXTPAHHOTO YIJIA.

MHororpaHHuKHu

Bunbel MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yrosipHas npusma, npsiMasi 1 HaKJIOHHast
pU3Mbl, OOKOBas U MOJIHAS MOBEPXHOCTh Mpu3MbI. [lapanenenunesn, npsiMOYToJIbHBIN Napajuieenunes U ero
cBoiicTBa. Kparyaiiimue myTu Ha MOBEPXHOCTH MHOTOrpaHHuka. Teopema Dunepa. [IpocTpancTBeHHas Teopema
[Mugaropa. [Mupamuga: n- yronbHas nupamujia, NpaBUIbHAsS U yceu€HHas mupamuibl. CoiicTBa pédep u
OOKOBBIX TpaHel MpaBWIbHON mupamubl. [IpaBuIbHbIE MHOTOTPAaHHUKHU: NMPaBUJIbHASA MPU3MA U MPaBUIIbHAS
nupamu/a, IpaBuiIbHas TPEYrojbHask MMpaMHJia U MPaBUIBHBIN TeTpasap, KyO. [IpeacraBienue o npaBUIIbHBIX
MHOTOI'PAHHUKAX: OKTa’Ip, JOJAEKAIP U UKOCAdIP.

Boruncnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHaiu, yrisl. [lnomanas 60KoBOH MOBEPXHOCTH U
IOJTHOM TOBEPXHOCTH MpPSIMOI NMPHU3MBI, IUIOLIAb OCHOBAHUHM, TeopeMa O OOKOBOW IOBEPXHOCTH MPSIMOM
npusMbl. [lnomans OOKOBOIM MOBEPXHOCTH W TOBEPXHOCTH MPABHIBHOW MHUPAMUAbI, TEOpeMa O IUIOIMIAH
YCEUEHHOU MUPaMU/IbI.



CuMmmeTpusi B IMPOCTPAHCTBE. DJIEMEHThl CUMMETPUHM NPABUIIBHBIX MHOIOrpaHHUKOB. CHUMMETpHs B
IPaBUIBHOM MHOTOTPAaHHHUKE: CHUMMETpUS MapajuleenuIesa, CUMMETPUsS MPaBWIbHBIX IMPHU3M, CUMMETpPHUs
IPABWJIBHOM NUPaMU/IbIL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJIJIMHEApHbIe, COHANpAaBJICHHbIE M IPOTUBOIOJIOKHO HAIpPaBICHHbIE BEKTOpPbl. PaBEHCTBO BEKTOPOB.
JlelicTBUS ¢ BEKTOpaMU: CJIOXKEHHUE U BBIYUTAaHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXKEHHE BEKTOpa
Ha yucio. CBolicTBa ciiokeHus1 BEKTOpoB. CBOWMCTBa YMHOKEHUSI BEKTOpa Ha yucio. [IoHATHE KOMIIIaHApHBIE
BeKTOpbl. IIpu3Hak koMiuiaHapHocTH TpEX BekTopoB. lIpaBuno mapamnenenunena. Teopema o pa3ioXKeHUH
BEKTOpa IO TPEM HEKOMIUIaHapHbIM BekTopaM. [IpsmMoyronbHas cucTeMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. CBsi3b MeXIy KOOpAMHATAMH BEKTOpa M KOOpAMHAaTAMM TOYEK. YTOJI MEXIy
BekTopaMu. CKaJIIpHOE ITPOU3BEAECHNE BEKTOPOB.

11 KJIACC

Tesa Bpanienust

[onaTus: uMAMHIpHUYECKass MOBEPXHOCTb, KOHWUYECKas IIOBEPXHOCTh, cdepudeckas IOBEPXHOCTH,
oOpa3yromue noBepxHocTel. Tena BparieHus: HUIUHAP, KOHYC, YCeUu&HHBIN KoHyc, cdepa, map. Bzanmuoe
pacmionoxeHue cdepbl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHHS Ha
miockoctH. Pa3zBépTka nunuuapa u konyca. CummeTpust cepsl U mapa.

O0béM. OcHOBHBIC cBOMCTBA 00HEMOB Tenl. Teopema 00 00bEME MPSIMOYTOJIHLHOTO TapajuIeeuea U
cnenctBusl u3 He€. OObEM NPSIMON U HAKIOHHOM MPU3MBI, IUIUHAPA, MUpaMUIsl 1 KoHyca. O0BEM miapa u
[IAPOBOTO CEIMEHTA.

KoMOuHamuu ten BpalleHus U MHOTOrpaHHUKOB. IIpu3ma, BrucaHHas B LMJIMHJpP, ONHCAHHAS OKOJIO
muHapa. Ilepeceuenne cdepsl 1 mapa ¢ miaockoctbio. Kacanue mapa u cdepsl miockocteo. Ilonsitue
MHOT'OI'paHHMKA, OTIMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHONH B MHOTOTPAHHUK WM TEJIO BPALICHHUS.

[Tnomanps MOBEpXHOCTH LMIMHIApA, KOHYyca, muomanb cdepsl u e€ vacteil. [lomodue B mpocTtpaHcTBe.
OtHoueHne 00BEMOB, IUIOLIaEl MOBEepXHOCTENH Moa00HbIX Quryp. IlpeobpasoBanue mompodbusi, roMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTHU C UCTIOIB30BAaHUEM CTEPEOMETPUUYECKUX METO/IOB.

[ToctpoeHue ceyeHMH MHOTOTPAaHHMKOB M TEJ BpallleHWs: CEYEHUs UWIMHApa (MapayielbHO |
HNEePHEHIUKYIAPHO OCH), CEYEHHUs KOHyca (TMapajulesibHbleé OCHOBAHUIO M IPOXOJIINE 4Yepe3 BepIINHY),
CEYeHHUs I1apa, METOJbI MOCTPOCHUSI CEYEHHI: METOJ CJIEIOB, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METOJ
nepeHoca CeKyuiel MmiIocKoCTH.

BeKkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Omnepanuu Haja BeKTopamMH. BekTopHoe ymMHOXeHHe BeKTOpoB. CBoiicTBa
BEKTOPHOTO YMHOXeHus. [IpsmMoyroipHas cucTtemMa KOOpIMHAT B mpocTpaHcTBe. KoopawHaThl BeKToOpa.
Paznoxenue BexkTopa no 6aszucy. KoopamHatHo- BEKTOPHBIN METO/I IPU PEIICHUH T€OMETPUYECKHX 3a/1a4.

JBHKEeHHs B IPOCTPAHCTBE

JBuxenust npoctpancTBa. OtoOpaskenus. J[BukeHus U paBeHCTBO uryp. OOiue cBONWCTBa ABMKECHUN.
Bunb! nBrkeHUi: mapamienbHbI EpPEeHOC, IIEHTpaIbHas CHMMETPHS, 3€pKallbHass CHMMETPUS, TOBOPOT BOKPYT
npsimoit. [Ipeobpazoanus mogodus. [Ipsmas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIbTATDBI
OCBOEHMS YYEBHOI'O KYPCA «'EOMETPUS» (YIJYBJEHHBI YPOBEHbD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1)  rpakiaanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTh TPAXKAAHCKONW MO3UIMU OOYYAIOLIErocsi KaKk aKTHBHOIO M OTBETCTBEHHOIO YJIeHA
poccuiickoro o0IecTBa, NPEACTaBICHHE O MATEeMaTHYECKMX OCHOBaX (PYHKIMOHHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SBIEHUH, NpPOUEAYyp TpakJaHCKOro oOmecTBa (BBIOOpPBI, OMPOCHI M JAPYroe), yMeHHE
B3aMMOJICHCTBOBATH C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C X (DYHKIUSIMU U Ha3HAUCHUEM;

2)  naTpuHOTHYecKoe BOCTIHTAHHME:

c(OpPMUPOBAHHOCTh POCCUHCKON I'pa)KAAHCKOW HJIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY M HACTOSILIEMY
POCCHUHCKON MaTeMaTUKH, IEHHOCTHOE OTHOUICHHE K JOCTHKEHHUSIM POCCHMCKUX MAaTEMAaTHUKOB U POCCUHCKOM
MaTeMaTUYeCKON IIKOJbI, HCIONb30BAaHHE OSTUX JOCTHXKEHHM B JpPYrHMX HayKax, TEXHOIOTHusX, cdepax
HYKOHOMHUKH;

3)  AyXOBHO-HPaBCTBEHHOE BOCIHTAHHE:

OCO3HAHME JTyXOBHBIX LIEHHOCTEH POCCHUHCKOro Hapoja, chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
STUYECKOIO TMOBEICHHS, CBSI3aHHOTO C MPAKTHMYECKUM MPUMEHEHHEM JOCTH)KEHUN HAyKH U JIESTEIbHOCTHIO
y4€HOT0, 0OCO3HAHUE JIMYHOTO BKJIA/Ia B IIOCTPOCHUE YCTONYNBOTO OYyIyIIero;

4)  scrernmueckoe BOCHUTAHHE:

3CTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYas 3CTETUKY MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3aja4, PpELICHUuHM, pacCyKICHWH, BOCIPHUMMYHMBOCTb K MaTeMaTHUECKUM acleKTaM pa3jIM4yHbIX BHJIOB
UCKYCCTBA;

5)  ¢usnueckoe BocnuTaHue:

cOPMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTHUeCKHWEe 3HAHWS B HWHTEpPEcax 370pOBOTO U
OezomacHoro oOpasa JKM3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBBIO (340pOBOE IHMTaHHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHUM M OTHAbIXa, peryispHas (Qu3nyeckas aKTHBHOCTB), (hu3HuecKoe
COBEPIIEHCTBOBAHNE NIPH 3aHATUAX CIIOPTUBHO- 03/I0POBUTEIBHON AEATEIBHOCTHIO;

6) Tpynosoe BocnuTanue:

TOTOBHOCTH K TpYLy, OCO3HAHHE IIEHHOCTH TPYHOMIOOHMS, HMHTEpeC K pasIMYHEIM chepam
po(heCCHOHALHON NeATeNbHOCTH, CBA3AHHBIM C MATEMATHKOW M €€ MPUJIOKEHHAMH, YMEHHE COBEpIIATH
0CO3HaHHBIH BBIGOP Oyymieil Mpodeccuu U peaTn30BHIBATH COOCTBEHHBIE KU3HEHHBIE MIAHBI, TOTOBHOCTh 1
CTMOCOGHOCTh K MaTeMaTHYeCKOMy OOpasOBaHMIO M CaMOOOpa30BAHMIO Ha MPOTSHKEHHH BCEH IKM3HU,
TOTOBHOCTP K aKTHBHOMY YJaCTHIO B PENIEHHH MPAKTHUECKHX 3a/ad MaTEMaTHUeCKOH HaIpaBIeHHOCTH;

7)  sKoOrMYecKoe BOCTIHTAHHE:

c)OPMUPOBAHHOCTh SKOIOTHYECKOH KYJIbTYpbl, MOHHMMAHHE BIMAHMS COLMANBLHO- JKOHOMHYECKHX
TMPOLIECCOB  HA COCTOSIHUE TNPUPOJHOM M CONMAIBHON Cpelbl, OCO3HAHHE TIJOOGATBLHOTO —XapakTepa
IKOJIOTHYECKUX MpO6IeM, OpHEHTAllHs HAa NMPUMEHEHHe MAaTeMaTHYeCKHX 3HAHMH s pelleHHs 3anad B
06J1acTH OKpysKaioleil cpesibl, MIAHUPOBAHME MOCTYNKOB M OLEHKH HX BO3MOMKHBIX TOCIHEACTBHH s
OKpYy»Karoleit cpejibl;

8)  HeHHOCTH HAYYHOIO MO3HAHMS:

chOPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3sBHTHS HAyKH H
OOILECTBEHHON MPAKTUKM, MOHMMAHUE MATEMATHYECKOW HayKd Kak cdepbl 4enoBedeckoil JesTeqbHOCTH,
5TanoB €€ pa3BUTHA M 3HAYUMOCTH JUI PasBUTUA [MBUIM3ALUH, OBJAJCHHE S3BIKOM MATEMaTUKH |
MaTeMaTH4eCKOH KyIbTypo Kak CPEJCTBOM IO3HAHMS MHPA, TOTOBHOCTb OCYIIECTBJIATH TNPOEKTHYIO M
HCCIIEIOBATENBCKYIO JIEATETBHOCTh HHAMBUIYATbHO U B TPYIITIE.



METANPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTeIbHbIe  yYHHUBEpPCAJIbHbIE Y4eOHble J1elCTBUA
bazoBble Jjornueckue JeiicTBUSA:

BBUIBJISITH M XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKM MATEMAaTHYECKUX OOBEKTOB, MOHSITHIA,
OTHOIICHUN MEXAY TIOHATUSAMHU, (OPMYIUPOBATH OINpEAENCHUS MOHATUH, YCTaHABJIMBATH CYIIECTBEHHBIN
pHU3HAK KIACCH(PUKAIIUU, OCHOBAHHUS JIJIsl 000OIICHUS U CPABHEHUS, KPUTSPUU TIPOBOJIUMOTO aHAIIN3A;

BOCTIPUHUMATh, (DOPMYIIHPOBATh M MPEOOPA3OBHIBATh CYXKICHHS: YTBEPIUTCIBHBIC M OTPUIATEILHBIC,
€IMHUYHBIC, YACTHBIE U OOILIHE, YCIOBHBIE;

BBISIBJISITh MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aHUMOCBS3M U NPOTHBOpeuMsi B ¢akTax, JIaHHBIX,
HAOJIOJICHUSX U YTBEPKACHUSX, MPEJIaraTh KPUTEPHUH TSI BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTHUBOPEUHIA;

JieNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U WHIYKTHUBHBIX YMO3aKJIIOUECHUM,
YMO3aKJIFOUEHH M0 aHAJIOTUH;

MPOBOAWTH CAMOCTOSITENILHO ~ JIOKa3aTeIbCTBA MATEMaTHYECKUX YTBEpXkKACHUU (TpsMble U OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTALUIO, NPHUBOAUTH NPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI;

BBIOHpaTh CIOCO0 perieHusl yueOHOM 3a1auu (CpaBHHBATh HECKOJIbKO BApUAHTOB PEIICHHUS, BHIOUPAThH
Haubosee MOAXOIAIINI ¢ yUETOM CaMOCTOSATEIHHO BbIICTICHHBIX KPUTEPHUEB).

ba3soBble uccie0BaTe1bCKHe AeCTBUSA:

UCIOJIb30BaTh BOMNPOCHI KaK MCCIIEJOBATEIbCKUNA HMHCTPYMEHT MO3HaHUA, (OPMYJIMPOBATH BOIPOCHI,
Gukcupyomue NpoTUBOpedne, MpodieMy, yCTaHABIUBaTb MCKOMOE U JaHHOE, (OpMHUPOBaTH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIIMIO, MHEHUE;

IIPOBOAMTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM DKCIEPUMEHT, HCCIENIOBAaHUE 110 YCTAHOBJICHHIO
0COOEHHOCTE MaTeMaTHyecKoro oObEeKTa, IBJICHUS, MPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMH,
SIBIIEHUSIMU, TIPOLIECCaMU;

CaMOCTOSITENIbHO (pOpPMYJIMPOBaTh 00OOIIEHUS U BBIBOABI IO pe3yibTaTaM HpPOBEIEHHOIO HAOIIOACHUS,
UCCIIEIOBaHMsl, OLIEHUBATh JJOCTOBEPHOCTb MOJyYEHHBIX PE3YJIbTATOB, BBIBOJOB M 0000IICHUI;

IMPOTrHO3UPOBATH BO3MOXKHOC PA3BUTUC MTPOLCCCA, a TAKKE BbIABUTATh MMPEAIIOJIOKCHUA O €0 pa3BUTUHN B
HOBBIX YCJIOBHAX.

Pabora ¢ nndgopmanmeii:

BBIABIIATH )Ie(i)I/IHI/ITI)I I/IH(l)OpMaIII/H/I, JaHHBbIX, HCO6XOI[I/IMI)IX IJid OTBETAa Ha BOIPOC U I PCIICHHA
3a/1a4u;

BBI6I/IpaTI) I/IH(i)OpMaIH/IIO U3 HMCTOYHHMKOB PA3JIMYHBIX THUIIOB, AHAJIM3HUPOBATH, CHUCTEMATU3HUPOBATL U
MHTEPIPETUPOBATh MHPOPMALIMIO PA3INYHBIX BUJIOB U (POPM MpeACTaBICHNUS;

CTPYKTYPUPOBATh HH(OPMAIIHIO, TPEJICTABIATE €€ B pa3IMUHBIX (POpMax, WITIOCTPUPOBATH rpauuecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENBHO C(HOPMYTHUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKATHBHbIE  YHHBepcajbHble Yy4deOHble [elcTBHS
O0menne:

BOCIIPUHUMATh U (OPMYIHPOBATH CYKICHHUS B COOTBETCTBHM C YCIOBUSIMH U IENSAMHU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PECHUS B YCTHBIX U ITMCHMEHHBIX TEKCTAX, IaBaTh MOSICHEHUS 110 X0y
peleHus 3a1a4i, KOMMEHTHPOBATh TIOJTYYCHHBIH PE3YINIbTAT;

B Xo0Jie OOCYXJIEHHUs 3aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYXJaeMOW TeMBbl, MPOOJIEMBbI, pelIaeMoil
3aJauu, BBICKa3bIBaTh HMJI€W, HAllEJICHHbIE HA MOMCK PEIICHUs, COMOCTABIATh CBOM CYXJIEHUS C CYXIACHUAMHU
JIpYrUX YYacTHHKOB JHajiora, OOHAPY)KMBATh pa3lMuuMe W CXOJCTBO IO3UIMH, B KOPPEKTHOW ¢opme
(GopMyIHpPOBaTH Pa3HOTIACHS, CBOU BO3PAKECHUS;

NPEICTaBIATh PE3yJIbTaThl PEIICHHs 3a7ayH, SKCIEPUMEHTA, UCCIEIOBaHMs, MPOEKTa, CAMOCTOSATEIBHO
BBIOMPATh (OPMAT BBICTYIJICHUS C YIETOM 3ajay MPE3eHTAlUU 1 OCOOCHHOCTEH ayAUTOPHUH.



PerynsiTuBHbIE YHHBepCaJibHble Yy4eOHbIe JelCTBHUS
Camoopranmn3anms:

COCTaBJIAITh IUJIaH, AJITOPUTM pEIICHUs 3aJayud, BBIOMpATh CIOCOO pelIeHHs C Y4ETOM HMEIOUINXCS
PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PELICHUM C YUYETOM
HOBOH MH(pOpMAITHH.

CaMOKOHTPOJIb, SMOLIHOHAJIbHBIN HHTEJVICKT:

BJIQJICTh HABBIKAMHU TI03HABATEILHOW pEQIICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN W
MBICTTUTENIbHBIX MPOLIECCOB, UX PE3YyJIbTATOB, BIAJETh CIIOCOOAMH CaMOIPOBEPKU, CAMOKOHTPOJIS Ipolecca U
pe3ynbTaTa peleHns MaTeMaTHYeCKOM 3a1a4u;

NPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEIICHUW 3aJladyd, BHOCUTh KOPPEKTHUBHI B
NesATEeILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IAaHHBIX, HAWICHHBIX OITMOOK, BHISBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJbTaTa LEIM W YCJIOBHSIM, OOBSCHATH MNPUYHUHBI JIOCTHIKCHHUS WIH
HEJOCTH)KCHUS PE3YJIbTATOB JIEATEIBHOCTH, HAXOUTh OIIMOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEILHOCTD:

MOHUMATh M HCIOJIb30BaTh IMPEUMYIIECTBA KOMAHJHOW M WHIUBUAYAJIbHOM pabOTHl TpPH PEIICHUH
yueOHBIX 3a/ay, MPUHUMATH IIeJIb COBMECTHOM JESTeNbHOCTH, IIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacnpenenaTh BUAbl paboT, JOroBapuBaThCsA, OOCYXKIaTh MPOILECC U pe3yibTaT paboThl, 00001IaTh
MHEHHS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0O0CYX)aAcHHS, OOMEH MHEHUH, «MO3TOBBIC IITYPMBD» H
WHBIE), BBIIIOJIHATH CBOI YacTh PaOOTHI M KOOPIMHUPOBATH CBOM JEHCTBHUS C APYTMMH WICHAMU KOMAaHJBbI,
OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMN MPOIYKT MO KpUTEPHsM, cPOPMYIHUPOBAHHBIM YYaCTHUKAMH
B3aNMMOJICHCTBHS.

INPEJAMETHBIE PE3YJIBTATbBI

K xonny 10 k1acca oOyuaronuiics HayquTcs:

° cBOOO/IHO ONIEPUPOBATH OCHOBHBIMU MOHSTUSIMU CTEPEOMETPUN TIPU PELLICHUH 33/1a4 U
[IPOBEICHUN MAaTEMAaTUYECKUX PACCYKIACHU;

o MIPUMEHATh aKCUOMBI  CTEPEOMETPUU U CIEICTBUSA U3 HHUX IIpM  PEILICHUU
TEOMETPUYECKUX 3a1ad;

o KJ1accu(UIMpPOBaTh B3aUMHOE PACIOJI0KEHHUE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEN B
IIPOCTPAHCTBE, MIPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

° CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXY MPSMBIMH B
IIPOCTPAHCTBE, MEXAY MPSAMOH U IUIOCKOCTHIO;

° cBOOO/IHO ONIEPUPOBATH MOHITUAMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMU;

° CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJIbI MHOTOI'PAaHHHUKOB (TpU3Ma, MUpaMHja,
IpSMOYTOJIbHBIN Mapasiesnenunen, Kyo);

° KJIacCU(UIUPOBATh MHOTOI'PaHHUKH, BBIOMpPasi OCHOBAHUS JUIsl KJlacCU(DUKaLIUY;

° CBOOOJTHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEYCHHEM MHOT'OI'PaHHHMKOB IJIOCKOCTHIO;

° BBITNOJIHATH MapajlielbHOE, [ICHTPAIbHOE U OPTOrOHAIBHOE MPOEKTUPOBaHUE GUTYD Ha MIOCKOCTb,

BBIMOJIHATH U300pakeHus: (GUTryp Ha MIIOCKOCTH;

° CTPOUTh CEYEHHS] MHOTOIPAHHUKOB Pa3IMYHBIMHU METOJAMH, BBIMOIHITH (BBIHOCHBIE) IIOCKUE
4epPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

° BBIUUCIIATH TUIOMIAN TOBEPXHOCTEH MHOTOIPaHHHUKOB (IIPH3Ma, MPaMHUIA), TEOMETPHUECKUX Tell
¢ mpuMeHeHueM hopmyi;



® CBOOOJHO OIEPUPOBATh MOHATHSAMU: CHMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTb
CUMMETpPHUH, LIEHTP, OCh U MJIOCKOCTh CAMMETPHHU (UTYPHI;

. CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOLIMMH BEKTOpaM U KOOpPAUHATAM B
IIPOCTPAHCTBE;

. BBINOJIHATH JIEHCTBUA HaJl BEKTOPAMH;

. pelarh 3a/la4M Ha JJ0Ka3aTeIbCTBO MAaTEMaTHUECKUX OTHOIIEHUH M HaXO0XJI€HHE T€OMEeTPUYECKUX

BCJIIMYMH, NPUMCHAA HU3BCCTHBIC MCTOJBI IMPU PCHICHUHW MATCMATHYCCKUX 3aJad IMOBBIICHHOI'O M BLICOKOI'O
YPOBHSA CIIO0KHOCTH,

. IPUMEHATh MPOCTEHIINe IPOrpaMMHBIE CPEICTBA U IEKTPOHHO- KOMMYHUKALIMOHHBIE CUCTEMBbI
IIPU PELICHUU CTEPEOMETPUUECKHX 3a]1a4;

° U3BJIEKAaTh, NPEOOpPa3OBBIBATH W HHTEPIPETUPOBATh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

L4 MMPUMCHATH NOJTYUYCHHBIC 3HAHWA Ha ITPAKTHUKE: CPABHUBATH W aHAJIM3UPOBATHL PCAJIbHBIC CUTYalluH,
INPUMCHATH MU3YUYCHHBIC IIOHATHA B IIPOLCCCE IIOMCKA PCHICHUA MATEMATUYCCKU C(l)OpMYJII/IpOBaHHOI;'I
HpO6JI€MBI, MOZACIIMPOBATh PCAJIBHBIC CUTYAllUNW HA SA3BIKC I'COMCETPUH, UCCICHOBATH IMOCTPOCHHBIC MOACIU C
HCIIOJIb30BAHHUEM TI'COMETPHUUYCCKHUX MNOHATHH U TCOPECM, allllapaTa anre6pbl, peuIaTh IPAKTHYCCKHC 3aayi,
CBA3aHHBIC C HAXOXIACHUCM I'COMETPUIYCCKUX BCIIUYNH,

L UMETh TMpe/AcTaBiIeHUs] 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK COCTaBHOW YaCTH
dbyHIaMeHTa pa3BUTUS TEXHOJIOTHIA.
K xoniy 11 knacca oOyyaronuiics HayqYuTCs:

U CBOOOJIHO ONEPUPOBATH MOHATHAMM, CBI3aHHBIMH C LIMJIMHAPHUUECKON, KOHUYECKOH U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TTOTYIEHUS;

° OINEepPUPOBATH MOHATHIMH, CBSI3aHHBIMU C T€JIaMM BpAILCHUs: LWIMHAPOM, KOHYCOM, chepoit u
11apOM;

° pacmo3HaBaTh Tejla BpallleHus (LUMIUHAP, KOHYC, cepa W 1map) U OOBSICHATH CIOCOOBI
MIOJIyYEHUS TEJl BPAILCHUS;

° KJIaccu(UIIUPOBaTh B3aUMHOE PACIIONIOKeHHE Cephl U MITOCKOCTH;

° BBIUUCIIATh BEJIWYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeNl BpalleHHs, OOBbEMBI M IJIOLIA]U

HOBerHOCTeﬁ MHOT'OT'PAaHHUKOB U TECJI BpAIICHUS, TCOMETPUUYCCKUX TECJI C IPUMCHCHUEM (I)OpMyJ'I;

° CBOOO/ZIHO ONEpUpOBaTh TOHATUSAMH, CBS3aHHBIMU C KOMOWHAUUsSMU TeJd BpallleHus U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAaHHBIM B cepy M omucaHHbI Okoyio cdepbl, chepa, BIUCAHHAS B
MHOT'OI'PAHHUK WJIM TEJIO BPALLCHHUS;

o BBIYUCIIATE COOTHOHMICHUA MCKAY IIOIIAaAIMU HOBerHOCTefI " 00bEMaMu HO}IO6HI)IX TECII,

L4 I/I306pa)KaTB HN3y4acMbIC (I)I/Il“prI, BBIIIOJIHATH (BBIHOCHLIC) IJIOCKHUEC YCPTCKU H3 PUCYHKOB
MMPOCTBIX 00BEMHBIX (I)I/Il"ypl BU]J CBCPXY, C60Ky, CHHU3Y, CTPOUTDH CCUCHUA TCJI BPAILLICHU,

° U3BJIEKaTh, HWHTEPIPETUPOBATh U TNPeoOpa3oBBIBATE HMH(OPMAIMI0 O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, npeiCcTaBlIeHHYIO Ha YepTexax U PUCYHKaXx;

° cBOOOIHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTRBE;

° BBIIIOJIHATH ONIEpaIMi HaJl BEKTOPAMY;

° 3a/1aBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

° pelars reOMETPUYECKHE 3aJa4d Ha BBIYMCICHHE YIJIOB MEXKIY MNPSAMBIMH M IUIOCKOCTSMH,

BBIUMCJICHUE PACCTOSHUN OT TOYKH J0 IUIOCKOCTH, B LI€JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPJUHATHOIO METOA
IIPU PELLIECHUN;

° CBOOOJTHO OTIEPUPOBATH MOHSATUSAMH, CBSI3aHHBIMHU C ABHKEHHUEM B MPOCTPAHCTBE, 3HATH CBOMCTBA
JIIBHOKCHUT;

° BBIMOJHATh HM300pak€HUsT MHOTOTPAHHMKOB M TeJ BpalIeHHs MpU MapaieIbHOM MEepeHoce,



LEHTPAJIbHOW CUMMETPUH, 3€PKaIbHOW CUMMETPHUH, TIPH IIOBOPOTE BOKPYT MPSIMOH, MPeoOpa3oBaHUs MO100uS;
° CTPOUTh CEYEHHsS] MHOTOTPAaHHUKOB M TeJI BpALlEHUS: CEUeHHUs LUINHApa (MapajulebHO U
NEPIEHIUKYJIPHO OCH), CEYEHMs] KOHyca (MapajuieibHbleé OCHOBAaHUIO U IPOXOJAIIME YEPE3 BEPIIUHY),
CEYeHM 11apa;
° HCIIONB30BAaTh  METOJABI  IIOCTPOEHUs  CEYEHMM: METOJA  CJIENO0B, METOJ  BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IIEPEHOCA CEKYILEH IIIIOCKOCTH;

° JOKa3bIBaTh FEOMETPUUYECKUE YTBEPKICHUS;

U NPUMEHSTh TeOMETpUYecKre (HAaKThI I PEIICHUS CTEPEOMETPUUYECKHX 3a1ay, MPeIoararnmx
HECKOJIBKO [IaroB PEeLICHHs, €CIIU YCIIOBHS IPUMEHEHUS 3a/1aHbl B IBHOW M HESBHOU (hopMe;

° pelaTh 3a/1a4u Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUM U HaXO0KIEHUE FEOMETPUUYECKHUX
BEJIMYUH;

° IIPUMEHSTh NPOTPaMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEILICHUU

CTCPCOMETPUUYCCKHUX 3a/la4;

° IIPUMEHATH IIOJyYECHHBIE 3HAHHUS Ha IIPAKTUKE: CPABHUBATh, AHAJIM3UPOBAaTh W OLICHUBATh
peanbHbIe CUTyallud, NMPUMEHATH HM3YyUYEHHbIE INMOHSATHUS, TEOPEMbI, CBOMCTBA B IMPOLECCE IMOUCKA pPEUICHUs
MaTeMaTH4eCKd CHOPMYITHPOBAHHOW MPOOIEMBI, MOJICIHPOBATh PEaIbHBIC CUTYallUd Ha S3BIKE T'€OMETPUH,
HCCIIEIOBATh IMOCTPOEHHBIE MOJEIH C HCIOJIb30BAaHUEM T'€OMETPUYECKUX IMOHATUA M TEOpEeM, amrapara
anreOphl, pemaTh IPAKTHYSCKUC 33]]a9H, CBA3aHHBIC C HAXOKICHHEM I'COMETPHYCCKHUX BEIIMUUH;

° UMETh TMpPEACTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTHUS TE€OMETPUU KaK COCTAaBHOW YacTH
(dyHIaMeHTa pa3BUTHS TEXHOJIOTH.



TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (unpoBbie)
/i POrPaMMbI Beero Koutposbubie | [IpakTnyeckue oBpasoBaTEIbHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B crepeoMeTpuio 23 1 https://lesson.edu.ru/902.3/
10?class=10
B3anMHoe pacronokeHnue npsMbIX B https://lesson.edu.ru/902.3/
2 6 1 107class=10
POCTPaHCTBE
3 [MapaieapHOCTD MPSIMBIX M IIOCKOCTEH B 8 htthZ// lesson.edu.ru/902.3/
IPOCTPAHCTBE 107class=10
I = https://lesson.edu.ru/902.3/
4 epIEHINKYIIIPHOCTD MPSAMBIX M IIIOCKOCTEH 25 oo
B IIPOCTPAHCTBE
5 VYTl U paccTOSIHUS 16 1 https://lesson.edu.ru/902.3/
10?class=10
6 MHororpaHHuKH 7 1 https://lesson.edu.ru/902.3/
10?class=10
7 BekTopsb! B mpocTpaHCTBE 12 https://lesson.edu.ru/902.3/
10?class=10
[TosTOpeHuUE, 060OMIEHUE U CHCTEMATU3AIINS https://lesson.edu.ru/902.3/
8 . 5 2 107class=10
BHaHUH
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 102 6 0




11 KJIACC

KounvecTBO 9acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB u TeM (udposbie)
Newm | AMME Kourposbabie | IIpakTHueckue
porp Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 AHanutTruueckas T€OMETPHS 15 1 httpS//|essonedu .ru/902.3/1
1?class=11
TToBTOpenwue, 0600IIeHNE U https://lesson.edu.ru/902.3/1
2 N 15 1 17class=11
CUCTEMaTH3aIUs 3HAHUH
3 O6BEM MHOTOTpaHHUKA 17 1 https://lesson.edu.ru/902.3/1
17class=11
4 Tena BparueHus 24 1 https://lesson.edu.ru/902.3/1
1?class=11
[nomaay noBepXHOCTH U 0O0BEMBI KPYTIIBIX https://lesson.edu.ru/902.3/1
5 9 1 12class=11
Tel
6 JIBUOKEHMS 5 1 https://lesson.edu.ru/902.3/1
1?class=11
TToBTOpeHue, 0600IIeHNE U https://lesson.edu.ru/902.3/1
7 y 17 2 12class=11
cucreMarui3anuvs 3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0




BEPOATHOCTDB U CTATUCTUKA

Y4eOHbli Kypc «BepoATHOCTP M CTaTUCTHKA» YINIYOJEHHOTO YpOBHS  SIBISETCS
IPOAOJKEHUEM U Pa3BUTHUEM OJHOMMEHHOIO y4eOHOro Kypca yriayOJIEHHOIO ypOBHS Ha ypOBHE
cpenHero oOmero oOpa3oBaHus. Y4eOHbBIM Kypc IpeaHasHaueH [uii (GOpPMHUPOBAHUSA Y
00y4aromuxcs CTaTUCTHYECKOW KYyJIbTYphl M TOHMMAaHHUS POJIM TEOPHH BEPOSTHOCTEH Kak
MaTEeMaTHYeCKOro MHCTPYMEHTA I U3YYEHUs ClTydyalHbIX COOBITUH, BEJIMYMH U ITpoueccoB. [Ipu
U3y4EHUM Kypca oO0OramarTcs IpeJICTaBIeHUs. OOY4YaroLIMXCs O METOAaX MCCIEOBaHUsS
M3MEHYMBOTO MHpA, DPa3BUBACTCS IMOHMMAHHWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTUYECKUX
METOZOB IIO3HAaHUA KAk HEOTBEMJIEMOM 4YacTM COBPEMEHHOIO E€CTECTBEHHO-HAay4HOIO
MHUPOBO33PEHUS.

Conepxanue y4eOHOro Kypca HAaNpaBiI€HO Ha 3aKpelyIeHHE 3HaHUM, MOJyYeHHBIX NpU
U3Yy4EHHH Kypca Ha ypOBHE OCHOBHOIO 00Iero o0pa3oBaHUs, U HAa pa3sBUTHE NPEICTABICHUN O
CIIy4alHbIX BEJIMYMHAX M B3aUMOCBA3SAX MEXAY HMMM Ha BaXHBIX IPUMEpax, CHOKETbI KOTOPBIX
MOYEPITHYTHl U3 OKpYXKarollero mupa. B pesynprate y oOyyaromuxcs 10JKHO COPMHUPOBATHCS
IpeJCTaBIeHHe O Haubosiee yHOTPeOUTENbHBIX W OOLIMX MaTeMaTHUYeCKHX MOJEISX,
UCHOJb3YyEeMbIX JJI  ONMCAaHUS  AHTPOIIOMETPUUYECKUX M JIeMOrpauyeckux  BeIHYHH,
MOTPEIIHOCTEH B  pa3jiMyHble poJa HU3MEPEHMsX, JJIUTEIbHOCTH O€30TKa3HOW paldoTh
TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SBJIEHUHN U MPOIIECCOB B 00IIECTBE. Y UeOHBIH
Kypc sBisieTcsl 0a30f Uil OCBOGHHUS BEPOSATHOCTHO- CTATUCTUYECKMX METOJ0B, HEOOXOIMMBIX
CHELMAIUCTAaM HE TOJBKO HWH)XEHEPHBIX CHELNUAJIBHOCTEM, HO TaKKe COLUAIbHBIX U
IICUXOJIOTMYECKHUX, IOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAayKH B 3HAYUTENIBHOM Mepe
MCIOJIb3YIOT amnmnapar aHaian3a 00JIbIINX AaHHBIX. L{eHTpaabHyt0 YacTh yueOHOro Kypca 3aHUMaeT
oOCyXJleHue 3aKoHa OOJBIIMX uucel — (YHIAMEHTAIbHOTO 3aKOHA IPHUPOJbI, HMEIOIIEro
MaTeMaTHYeCKyro (popMaIn3aImio.

B cooTBeTcTBMM ¢ yKa3aHHBIMH IEISIMH B CTPYKType Y4eOHOTo Kypca

«BepodaTHOCTP W CTaTUCTHKa» Ha YIIYOJIEHHOM ypOBHE BBIJICJIICHBl OCHOBHBIC
coziepkatenbHble JUHUU: «CiydaifHble COOBITUS U BEpOATHOCTH» M «CilydaliHble BETUYMHBI U
3aKOH OOJBIINX YHCET.

[ToMrMO OCHOBHBIX TUHUH B y4eOHBIN KypC BKJIIOUEHBI 2JIEMEHTHI TEOPUH TpadoB U TEOPUHU
MHOXECTB, HEOOXOIMMBIE ISl TIOJIHOIEHHOTO OCBOEHHUS MaTepHalia IaHHOTO y4yeOHOTo Kypca U
CMEKHBIX MaTEMaTHUYECKUX y4eOHBIX KYPCOB.

Copepxanne nuHuM «Cry4aifHble COOBITHSI U BEPOSITHOCTH» CIYKUT OCHOBOW [Tt
(dhopMUpOBaHUS MIPEACTABICHUI O paclpeIeICHUN BEPOSTHOCTEN MEXKIy 3HAUCHUSIMH CITydailHBIX
BEJIMYMH. Ba)XKHYIO 4acTh B 3TOM COAECPKATENHHON JIMHUN 3aHUMAET U3YUYCHUE T€OMETPUUYECKOTO U
OMHOMHUAIBHOTO pAaCIpeleleHHii W 3HAKOMCTBO C MX HENPEpPBIBHBIMU aHAJIOTaMu —
I0Ka3aTeJIbHBIM U HOPMaJIbHBIM PaclpelIeICHUsMM.

TeMbl, CBA3aHHBIE C HEMNPEPHIBHBIMU CIyYallHBIMU BEJIMYMHAMU M PACIPEICITICHUSIMU,
AKIICHTUPYIOT BHUMaHHE OOYYAIOIIMXCS Ha OMWCAHUA M HW3YYCHUW CIyYalHBIX SBJICHHHA C
MOMOIIBI0 HEMpepbIBHBIX (yHKIUNA. OCHOBHOE BHHMMAaHHE YAENSETCS IMOKa3aTeIbHOMY U
HOPMaJIbHOMY PacCIpeIeICHUSIM.

B yuebHOM Kypce mpemycMaTpuBaeTCs O3HAKOMHUTEIBHOE M3YUYCHHE CBSI3H MEXIY
CIIy4aiflHBIMH BEJIMYMHAMH U OIMCAHHME 3TOU CBS3M C MOMOIIBI0 KO3 QULIMEeHTa KOPPESLUU U ero
BEIOOPOYHOTO  aHamora. OTH DJJIEMEHTBI COJEpXKaHUS pa3BUBAIOT TeMmy  «Jlmarpammbl
paccerBaHMs», U3YYEHHYIO HA YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHuUs, U BO MHOT'OM OMTUPAIOTCS
Ha CBEJICHUS U3 KYpCOB ajire0pbl U FT€OMETPHH.

Emé onuH aneMeHT conepaHus, KOTOPBIM MpeaaraeTcsi Ha 03HaKOMUTEIBHOM YPOBHE —
MOCIIEZI0BATEIHHOCTh CIYYalHBIX HE3aBUCUMBIX COOBITUN, HACTYNAIONINX B €IUHUILY BPEMEHHU.



O3HaKOMJICHHME C paclIpeleeHUEM BEpPOSTHOCTEH KOJHMYECTBA TaKUX COOBITHH HOCHUT
Pa3BUBAIOIINI XapaKTep U SBJSETCS aKTyalbHBIM Ui OyIyIIUX aOUTYpUEHTOB, MOCTYNAIONINX Ha
y4eOHbIC CIICIMAILHOCTH, CBA3aHHBIE C OOIECTBEHHBIMHU HAyKaMH, ICUXOJIOTUEH U YIIPaBICHUEM.

Ha u3ydenue ydebHOro Kypca «BeposSiTHOCTh M CTaTHCTHUKA» HA YIIyOJEHHOM YpOBHE
orBoautcs B 10 kiacce 34 vaca (1 yac B Hezelto).

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpakaaHCKOro BOCHHTAHMS:

c(OPMHPOBAHHOCTh ~ IPOKNAHCKONH IMO3MLIHMH  OOyd4aiolerocs Kak AakTUBHOIO U
OTBETCTBEHHOTO UJIEHA POCCHICKOrO0 OOIIECTBA, MPEACTABICHAE O MAaTEMAaTHYECKMX OCHOBAX
(GYHKIMOHUPOBAHMSA PA3MYHBIX CTPYKTYD, SBIEHHMH, IPOLEAYP TIPAKIAHCKOTO O0OLIeCTBa
(BBIGOPBI, ONPOCHI M JPYroe), YMEHHE B3aHMOJCHCTBOBATh C COLMAIbHBIMH HMHCTUTYTAMH B
COOTBETCTBUH C MX (DYHKIMSAMH U HA3HAYCHHUEM;

2) NMAaTPUOTHYECKOTO BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHUCKON TPa)kITaHCKOW HICHTHYHOCTH, YBKCHHS K MPOILIOMY U
HACTOSIIEMY POCCHUMCKOM MAaTeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K JIOCTUKEHHSIM POCCUHCKUX
MaTeMaTUKOB W POCCUHUCKON MaTEeMAaTHYECKOW IIKOJIbI, MCIIOJIb30BAHHUE ATUX JOCTHKCHUH B
JIpYTUX HayKax, TEXHOJOTHUSAX, chepax SKOHOMUKHY;

3) AYXOBHO-HPABCTBEHHOrO BOCIIHTAHMS:

OCO3HaHHE AYXOBHBIX LIEHHOCTENH POCCUICKOT0 Hapo/ia, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUSA, ITHYCCKOI'0 IMOBCACHHA, CBA3AHHOTO C MPAKTUYCCKUM IPUMCHCHHUEM I[OCTI/I)KGHI/II\/JI
HayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOIO BKJIAJA B IIOCTPOCHUE YCTOMYHMBOIO
Oyymero;

4) 3cTeTHYecKoro BOCHUTAHUS:

OCTECTUYCCKOC OTHOIICHHE K MHUPY, BKIIIOYAasA 3CTCTUKY MATECMATHYCCKUX 3aKOHOMepHOCT€ﬁ,
00BEKTOB, 3a/lay, peHIeHUuM, PacCyKIEeHUU, BOCIPUMMYMBOCTh K MAaTEMAaTHUUYECKUM aCIeKTaM
pa3NUYHbIX BUIOB UCKYCCTBA,

5) ¢usuueckoro BocnuTanus:

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHTh MaTeMaTHUYECKUE 3HAHUsI B MHTEpecax 3/[0pOBOTO U
Oe3omacHoro oopasa KHU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE ITUTAHUE,
cOaTaHCUPOBAHHBIM pPEXUM 3aHATHMH M OTAbIXa, peryisipHas ¢u3ndeckas aKTHUBHOCTBD),
CI)HBI/I'—IGCKO@ COBCPUICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO-OB}IOpOBHTeHBHOﬁ JACATCIIbHOCTBIO,

6) TpyaoBoOro BoCIHTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHWE LEHHOCTU TPYAOIIO0MS, MHTEPEC K Pa3IMUHBIM cdepam
pOPECCHOHATLHOM JEATENLHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOW U €€ MPUIIOKEHHAMH, YMEHUE
COBEpIIATh OCO3HAHHEII BEIOOp OyayIeil Ipodeccur U peanu3oBbIBaTh COOCTBEHHbIE KI3HEHHbIE
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCT, K MAaTeMaTHMueckoMy  OOpa3oBaHHIO |
CaM006pa30BaHI/IIO Ha OPOTAXKCHUU Bcel JKU3HH, TOTOBHOCTb K aKTUBHOMY Y4YaCTUIO B PCIICHUN
IMPAKTUYCCKUX 3aaa4 MaTEMATHYECKOM HAIpaBJICHHOCTH;

7) 9KOJIOrHYECKOI0 BOCTIHTAHMS:

C(OPMHPOBAHHOCTh  SKOJIOTUYECKOH  KyJIbTYphl, IOHHMAaHHE BIUSHUS COLHUAIBHO-
SKOHOMMYECKHX IPOLECCOB HA COCTOSHHE INPUPOJHOM M COLMAIBHOM CpElbl, OCO3HAaHUE
r7100aIbHOTO XapaKTepa 3KOJIOIMYECKHX MTPOOJIeM, OpUEHTAlMs HA IPUMEHEHHE MAaTEMAaTHYECKUX
3HAHUH JUTS peleH s 3a/1a4 B 00J1aCTH OKPYKAIOIIEeH cpelibl, IUIaHUPOBAaHHUE MTOCTYIKOB U OLIEHKU
UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYXKAIOIEH CPEMBL;



8) ueHHOCTH HAYYHOTrO MO3HAHMSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HaykKl ¥ OOUIECTBEHHOW MpPAaKTUKW, I[MOHMMAaHHE MaTeMaTH4YeCKOW Hayku Kak cdepsl
YeJIOBEYECKON AESITeNbHOCTH, ATAOB €€ Pa3BUTHUS U 3HAYUMOCTU IJI PAa3BUTHUS LUBHIM3ALINU,
OBJIaJICHUE A3BIKOM MaTEMaTHKU M MAaTEMaTUYECKOW KyJIbTYpOH Kak CpPeICTBOM MO3HAHMS MHUpa,
TOTOBHOCTb OCYILLIECTBIISITh IIPOEKTHYIO U UCCIIEIOBATENBCKYIO I€ATEIbHOCTh HHIUBUIYaJIbHO U B

rpymre.

METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIe YHHBepPCaJbHble Y4eOHble JIeCTBUSA
Bba3oBble Jlornueckue AeicTBUA:

BBIABJIITE MW XapPaKTCPU30BaTh CYHMICCTBCHHBLIC IIPU3HAKKU MATCMATHYCCKUX O6”I)CKTOB,
MOHATUH, OTHOIIGHWA MEXIy MOHATUSAMH, (OPMYJIHPOBATH  ONPEACICHUS  IOHATHH,
yCTaHABIIMBATh CYIIECTBEHHBIM TNpPU3HAK KIACCHU(PUKALMK, OCHOBAaHUS Ui OOOOUICHHS U
CpPaBHEHUs1, KPUTEPUU IPOBOJUMOTO aHAIM3A;

BOCIIPUHUMATh, (HOPMYIHpPOBATH M MPEeoOpa3OBHIBATh CYXACHUS: YTBEPAUTEIbHBIE U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U O6HII/IC, YCJIOBHBIC;

BBISIBJISITH MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTHBOpeYHs B (hakTax,
JNaHHBIX, HAOMIOACHMSIX U  YTBEPXKICHHSX, [Mpeajgaratb KpPUTEPHUH IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

ACJIaTb BBIBOJAbBI C HMCIIOJIB30BAHHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOU€HHM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENBHO JI0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKIAECHUMN (MIPSMBIE U OT
IIPOTUBHOI0), BBICTPAWBATh apPryMEHTALIUIO, TPUBOAUTH MPUMEPbl U  KOHTPHPUMEPHI,
000CHOBBIBATL COOCTBEHHEIE CY)XKACHUA U BBIBOJbI,

BBIOMpATh CIIOCO0 perieHust yueOHo! 3a7aun (CpaBHUBATh HECKOJIBKO BApHAHTOB PEIICHUS,
BBIOMpaTh HanboJiee MOIXO AN C Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

basoBble ucciaenoBaTebCKue 1eMCTBUA:

MCIOJIb30BaTh BOMPOCHl KaK MCCIENOBATENbCKUIT MHCTPYMEHT MO3HAaHUS, (OPMYIUPOBATH
BONIPOCHI, (DUKCHPYIOIIHE IPOTUBOPEUYUE, IMPOOJIeMy, YCTaHABIMBAaTh HCKOMOE W JIaHHOE,
(GbopMHPOBATh TUIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOANTh  CAMOCTOATENHHO  CIUIAHUPOBAHHBIM  JKCIEPUMEHT, HCCIEAOBaHHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, MPOIEeCca, BBISIBICHUIO
3aBUCHUMOCTEN MCXKIY O6T)CKTaMI/I, ABJICHUSAMHU, IIPpOTECCCaAMU;

CaMOCTOSITENTLHO (OPMYIHUPOBATh OOOOIIEHUS U BBIBOJABI MO pPe3ylbTaTaM IMPOBEAEHHOTO
HaOIIO/IEHNsI, UCCIIEIOBAHUS, OIICHMBATh JOCTOBEPHOCTh IMOJYYEHHBIX PE3YyIbTaTOB, BHIBOJAOB U
0000I1IeHMI;

IMIPOTrHO3UPOBATE BO3MOXXHOC PAa3BUTHUC IMPOLECCA, a TAKKC BBIABUIAaTh IMPECAIIOJIOXKCHUA O
€ro pa3sBUTHUHN B HOBBIX YCIIOBUAX.

PabGora ¢ nundopmanmeii:

BBISIBJIATH JePUIUTHI UH(DOpPMAIMK, NaHHBIX, HEOOXOIUMBIX JJIsl OTBETa HA BOMPOC U JUIS
pelIeHUs 3a/1a4H;

BBIOMpaTh  HMHPOpPMAIMIO M3  UCTOYHUKOB  pa3IUYHBIX  THUIIOB, aHAJIU3UPOBATH,
CUCTEeMATHU3UpOBaTh M HMHTEPIPETUPOBATh MHQPOpPMALMIO PA3NIUYHBIX BUAOB U GopM
MIPE/ICTaBIICHHS;

CTPYKTYpUPOBaTh WH(POPMALINIO, IPEICTABIATE €€ B Pa3IUUHBIX (hopMax, MIUTIOCTPUPOBATH
rpauvecKu;



OLICHMBATh  HAAEKHOCTH HMH(POpPMAMM MO  CAMOCTOATEIBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHUKaTHBHBIE YHHBepCaJibHble Yy4ieOHbIe JelcTBUS
Oo0menne:

BOCIPUHHUMATh W (OPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBUU C YCJIOBHSAMH W LEIIMHU
OOIICHHMSI, SICHO, TOYHO, IPAMOTHO BBIPAKATh CBOK TOYKY 3PEHHS B YCTHBIX M IHUCHbMEHHBIX
TCKCTaX, JaBaTb IIOSACHCHHUA 110 XOIIy pCH_ICHI/ISI 3aJda4u, KOMMGHTI/IPOBaTB HOHy‘-ICHHBIfI pe3y.]'IbTaT;

B XOJle¢ OOCYXICHHS 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI, MPOOJIEMEI,
pelraeMoi 3ajiau, BBICKA3bIBATh MJICH, HAIICJICHHBIC HA TOWCK PEIICHUsS, CONOCTaBJIATH CBOU
CYXICHHS C CYXICHHSIMH JPYIrMX YYaCTHHKOB JIHajora, OOHapyXHWBaTh Pa3Iu4He H CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (OpMYIIMPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

Hpe[[CTaBJIﬂTI) pe3yJII)TaTI)I peHIeHI/Iﬂ 3ajJa4du, BKCHepI/IMCHTa, HUCCJIICAOBaHUA, HpOGKTa,
CaMOCTOSITEIILHO BHIOMPATh (hOpMAT BBHICTYIUICHUS C YUETOM 3a/1a4 MPE3CHTAIUU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasitTuBHble yHUBepcaibHbIe yueOHbIe JeiicTBuA CaMoopraHusanms:

COCTaBJIATh IUIAH, AJTOPUTM pELICHUs 3a/ladyd, BBIOMpPATh CHOCOO pelieHus ¢ y4ETOM
UMEIOIIUXCS PEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBaTh M KOPPEKTUPOBATH
BapHaHTHI PEHICHUH C y4ETOM HOBOM WH(pOpMAIINK.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:

BIIa/IETh HaBBIKAMH MO3HABATENbHON pedieKCHH KaK OCO3HAHUS COBEpIIAEMbIX ACHCTBUMA U
MBICIUTENBHBIX MTPOLIECCOB, UX PE3YJIbTATOB, BIAJAETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
IpolLecca 1 pe3yJsibTaTa pelieHHsl MaTeMaTH4eCKON 3a/1auH;

NpEABUAETh TPYAHOCTH, KOTOpPbIE MOT'YT BO3HUKHYTh INpPU PEUICHUU 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAlIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHATH MPUUUHBI TOCTHXKEHUS
WIN HENOCTHKEHUS PpEe3yNbTaTOB ACSITENbHOCTH, HAaXOIUTh OINMOKY, J1aBaTh OIEHKY
PUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

MOHUMATh M HWCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M HHAWBHUIYaJbHOW PabOTHI MpuU
pelieHnyd y4eOHBIX 3a/Jay, MPUHUMATh IIellb COBMECTHON JEATEeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOW palOThI, paclpeAcisTh BHIBI pabOT, TOTOBApUBATHCH, OOCYXIATh
MPOIIECC U pe3yabTaT padoThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (popMax paboThl (0OCykIeHus, OOMEH MHEHUH,

«MO3TOBBIE IITYPMBD» U HHBIE), BHIMOITHITH CBOIO YacTh PaOOTHl U KOOPAMHUPOBATH CBOU
JEHCTBUS ¢ APYTUMHU YJe€HAMH KOMaHJbl, OLIEHUBATh KAY€CTBO CBOETO BKIIAJa B OOIIUI MPOIYKT
0 KpUTEpHsIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMU B3aUMOJCHCTBHUS.

MNPEAMETHBIE PE3YJIbTATDBI

K konmy 10 kiaacca oOyJaromuiics HAy9IuTCs:

CcBOOOJHO OIEpUpOBaTh MOHATHAMU: rpad, Miockuil rpad, cBs3HbIM rpad, myTs B rpade,
LIeMb, LIUKJI, IEPEBO, CTEMEHb BEPILIUHBI, IEPEBO CIYYAHOTO SKCIEPUMEHTA;

CBOOOJHO OMNEpUPOBATH TMOHSATUSAMHU: CIyYalHBIA OSKCIEPUMEHT (OIBIT), CIIy4aifHOE
COOBITHE, DJIEMEHTApHOE CIIy4ailHOe COOBITHE (PIIEMEHTAPHBIM WCXOM) CIY4ailHOTO OIIbITa,
HaXOJUTh BEPOSITHOCTU COOBITUI B OTBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxoJuTh U (HOPMYJIUPOBATH COOBITHS: TIEPECEUYCHHE, OOBCIMHEHHE JaHHBIX COOBITHH,
COOBITHE, TPOTHBOIOIOKHOE HTAHHOMY, HCIOJIB30BaTh AHATrpaMMbl Oiiiepa, KOOPIWHATHYIO



NOpsMYIO U1l pelleHusl 3aj1ad, TMOJb30BaThCs (OPMYINION CIIOKEHHsS] BEpOSTHOCTEH  JUIs
BEpPOSITHOCTEH JIBYX M TPEX CIIyYalHBIX COOBITHIA;

ONEPUPOBATh  MOHATUSAMM:  YCJIOBHAs  BEPOSITHOCTb, YMHOXXEHHE  BEPOSITHOCTEH,
HE3aBHCHUMBbIE COOBITHS, IEPEBO CIYHYalHOTO SKCIIEPUMEHTA, HAXOJIUTh BEPOSITHOCTU COOBITHI C
MOMOUIBIO MpaBUjIa YMHOXEHHsI, JepeBa CIy4ailHOro OIbITa, HCIOIb30BaTh (HOPMYIy IOJIHOM
BeposTHOCTH, (popmyny baiieca mpu pemieHUM 3a1ad, ONpPEeNsTh HE3aBHCHUMOCTh COOBITHN IO
(dbopmyIe U o OpraHu3aIfy CIIy4aifHOTO SKCIIEPUMEHTA;

MPUMEHITh HW3Y4YCHHbIE KOMOMHATOpHBbIE (QOPMYJbl i TMEePEUYHCICHUs DJIEMEHTOB
MHO>KECTB, JJIEMEHTapHbIX COOBITHI cIy4yailHOrO OmbITa, peUieHHs 3aJad 10 TEOpUU
BEpPOSITHOCTEM;

CBOOOHO OMEpPUPOBATH MOHATUSIMH: OWHAPHBIN CIy4alHBIM ONBIT (MCIBITAHUE), YCIEX U
HeyJla4ya, He3aBUCUMBbIE HCTIBITAHUS, CEPHsI UCTIBITAHUM, HAXOAUTb BEPOSITHOCTH COOBITHI: B CEpUU
WCOBITAHUN 10 TEPBOr0 yCIE€Xa, B CEPUM HCOBITAHUKW bBepHyIUid, B ONBITE, CBSI3aHHOM CO
CIIy4allHBIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

CcBOOOHO OMEpPUPOBATH MOHATHSAMU: CIIy4aiiHas BEMYMHA, pAaCHpeeieHUe BEpOSITHOCTEMH,
auarpamMma pacrpeienceHusi, OMHapHas ciyd4aiiHas BeIMYMHA, T€OMETpUYECKOoe, OMHOMHUAIbHOE
pacupeneneHue.

COJEP)KAHUE YYEBHOI'O KYPCA

10 KJTIACC

I'pad, cBasubni rpad, mytu B rpade: nukiael U nenu. CreneHb (BaJCHTHOCTH) BEPIIHUHEIL.
I'pads! Ha miockocTu. [lepeBss.

CrnyyaiiHble SKCHEPUMEHTHI (ONBITBI) W CIIy4alHbIE COOBITUS. DJIEMEHTapHbIE COOBITHS
(ucxonsl). BeposiTHOCTB cityyaiiHOro coObITHs. BIM30CTh 4YacTOTBI M BEPOSTHOCTH COOBITHIA.
CriyyaiiHble OBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Omnepauuu Haja COOBITUSAMU: IepecedeHHue, OObEIUHEHUE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. opmysia cioKeHus: BEpOITHOCTEH.

VYcnoBHas BEpPOATHOCTb. YMHOXKEHUE BEPOATHOCTEH. JlepeBO CIIy4allHOIO HKCIIEPUMEHTA.
®dopmya nmoaHoM BeposaTHocTH. Popmyina baiteca. HezaBucumebie coObITHS.

bunapHblif ciydaliHbI ONBIT (MCIIBITAHHME), YCeX M Heynada. Hes3aBucuMble UCHIBITaHUS.
Cepust He3aBUCUMBIX HCIBITAaHUM 10 mepBoro ycmnexa. llepectaHoBku u Qaxtopuan. Yucno
coueranuil. Tpeyronapuuk [lackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCUMBIX HcnibITaHUM beprymiu. CiydaiiHbli BBIOOP U3 KOHEYHOM COBOKYITHOCTH.

CnyuaitHas BenuuuHa. Pacnpenenenue BeposTHocTed. JlMmarpamMma — pacrpeneieHus.
Onepanum  Hajx ciaydallHBIMM  BelWYMHaMW. buHapHas cinydailHas BennuuHa. [Ipumepst
pacripeieieHui, B TOM YHCJIe TEOMETPHUECKOe U OMHOMHUAIBHOE.

11 KIIACC

CoBMecTHOE pacmpefereHue JABYX CIy4allHbIX BeduunH. He3aBucuMble —cCiydaiiHbIe
BEJIMYMHBI.

Matematuueckoe oXKuJaHue cilydaiiHOM BenuuuHbl (pacnpeaeneHus). [Ipumepsl npuMeHeHus
MaTeMaTHYeCKOro OXHJaHUs (cTpaxoBaHue, JoTepes). MaremaTHueckoe OXHJIaHHEe OWHApHOU
CIIy4allHOM BeIWYMHBL. MaTeMaTnuecKoe OKUJaHuEe CYMMBI CIIy4alHbIX BEIMYHH. MaremaTndeckoe
OKHJIaHUE TEOMETPUUECKOT0 U OMHOMHMAIILHOTO paclpeieIeHUH.

Jlucniepcust M CTaHIApTHOE OTKJIOHEHHUE CIIyYaitHOW BeNMWUYWHBI (pacnpenenenus). Jucnepcus
OMHApHOI ciyuaiiHON BeTMYMHBL. MaTeMaTH4ecKoe OKUJAaHUE MPOU3BEIACHUS U AUCIIEPCUSI CYMMBbI
HE3aBHCHUMBIX CIIy4alHbIX BeJW4YuH. Jlucrepcuss U CTaHAapTHOE OTKJIOHEHHWE OWHOMMAIBLHOTO
pacupeneneHus. /lucnepcus U CTaHAAPTHOE OTKIOHEHHE T€OMETPUUYECKOrO PaCIIPENCIICHHUS.

HepasenctBo UeoOniméBa. Teopema UeOwsméBa. Teopema beprymm. 3akoH OONBIIMX YUCEN.
Bri6opounsiii MeTon wuccienoBanuii. Beibopounbie xapaktepucThkd. OIIEeHUBaHHME BEPOSITHOCTH
COOBITHSI TIO BBIOOPOYHBIM JaHHBIM. lIpoBepka MPOCTEHIIMX THUMOTE3 C MOMOILBIO HM3YYEHHBIX



pacIpeneiIeHA.

HenpepeiBable ciydaiinble BenuduHbl. [lpumepbl. DyHKIHA IJIOTHOCTU BEPOSATHOCTH
pacnpeneneHus. PaBHOMepHOe pacnpeneneHMe W €ro CBOWCTBA. 3ajayd, NPUBOASALIME K
MOKa3aTeIbHOMY pacHpelleieHuI0. 3aJadd, NPUBOJISAIIME K HOPMAJIbHOMY paclpeiesieHuIo.
@OyHKIUSA TUIOTHOCTH BEPOSTHOCTH TIOKA3aTENbHOTO pachpeneneHus, (QYHKIUS IIOTHOCTH
BEPOATHOCTH HOPMAJBHOTO pacnpeaeneHusi. OYHKIMS IUIOTHOCTH W CBONCTBA HOPMAJIbHOIO
pacnpeneseHus.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHMH. 3ajaud, MNPUBOASIINE K
pacnpenenenuto Ilyaccona.

KoBapuanus nByx ciyvaitHeix BenmunH. Koaddunuent mmnaeiHon koppensiuu. COBMECTHBIC
HaOIIOACHUS ABYX BenU4rH. BpiGopounslil koddduiment koppensiuun. Paznuune Mexay TMHEHHOM
CBSI3bI0 M IPUYMHHO-CIICJICTBEHHOM CBA3bI0. JIHEiHas perpeccusi, METO/1 HAMMEHBIINX KBaIpaToB.

IUIAHUPYEMBIE PE3YJILTATBI
OCBOEHUSI YYEBHOT'O KYPCA «BEPOSITHOCTb U CTATUCTUKA»
(YIJIYBJEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBILIEIO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakIaHCKOro BOCIIHTAHUS:

c(OPMHPOBAHHOCTH TPAKIAHCKOM MO3UIIUN 00YJaIONIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUHCKOro OOIIecTBa, MPEACTaBICHUE O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHHUMN, MPOLEIYP TPaXITaHCKOTO 00mecTBa (BBIOOPHI, OMPOCHL U APYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLIMAJIbHBIMA MHCTUTYTaMH B COOTBETCTBMM C MX (DYHKUIUSMU U
Ha3HAYCHHEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUMCKOM Tpa’KJaHCKOM MJIEHTUYHOCTH, YBA)XKEHMSI K HpPOLUIOMY U
HACTOAILLEMY POCCHMCKOW MaTEeMaTHKH, LEHHOCTHOE OTHOLIEHHE K JOCTHKEHMSIM POCCHMCKUX
MAaTeMaTUKOB U POCCUMCKON MAaTEMATUYECKOW IIKOJIbI, UCIIOJIb30BAHUE ATUX JOCTHKEHUN B IPYTUX
HayKax, TEXHOJIOTUsX, cpepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHME JTYXOBHBIX LIEHHOCTEW POCCHUICKOro Hapoja, c(opMHUPOBAHHOCTh HPABCTBEHHOI'O
CO3HaHMsI, ’TUUECKOTO MOBEACHMSI, CBI3aHHOTO C IPAKTHYECKUM MPUMEHEHUEM TOCTHKEHUIN HayKu
U JIeATENIbHOCTBIO YYEHOT0, OCO3HAHUE JIMUYHOTO BKJIa/1a B IOCTPOCHUE YCTOHYUBOTO OyyIIero;

4) 3¢TeTH4eCKOro BOCIIMTAHUSA:

ACTETUUYECKOE OTHOLIEHHE K MHUPY, BKJIIOYas 3CTETUKY MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3ajlay, pELIEHUH, pPACCYKIEHUIH, BOCIPUUMYMBOCTH K MaTEMAaTHYECKUM acHeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCHUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTU4YeCKHe 3HaHUs B MHTEpecax 3/I0pOBOTO U
6e3omacHoro o0pa3a *HU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE,
cOamaHCUpPOBAHHBINA PEKUM 3aHATHI U OTIBIXA, perylspHas Qu3ndeckas aKTHBHOCTD), (pu3mdeckoe
COBEpIICHCTBOBAHUE IIPU 3aHIATUSIX CIIOPTUBHO-030POBUTEILHON JESTENbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYyIdy, OCO3HAHME LEHHOCTU TPYAOIIOOMS, MHTEpPEC K pazIudHbIM cdepam
npoeCCHOHATIBHON JIeSTEbHOCTH, CBS3aHHBIM C MaTeMaTHKOW M €€ MPHIOKEHHUSIMHU, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BHIOOP Oyaymiel mpodeccuu M pean30BbIBaTh COOCTBEHHBIC KM3HEHHBIE
IUTaHBI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO M caMOOOpa30BaHUIO Ha
MPOTSHDKEHUM BCEM KU3HHM, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUM MPAKTHYECKUX 3a]a4
MaTeMaTU4eCKOW HAMpPaBIECHHOCTH;

7) 3K0OJI0rM4ecKOro BOCIMTAHMS:

C(OPMHPOBAHHOCTh  HKOJIOTHYECKOM  KYJIbTYypbhl, TOHMMAHHE BIUSHHUS  COIMAJIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HaHUE



FJIO62U]LHOFO XapaKTepa SKOJIOTMUCCKHUX np06neM, OpHUCHTAllHUA HAa NMPHUMCHCHUC MATCMATUYCCKUX
3HAHUU JUIS pEIIeHUs 3a/1ad B 00JIaCTU OKpPYKAIOIIEeH cpelibl, MIaHUPOBAHUE MOCTYNKOB U OLEHKU
HX BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOIIEH CPEIbL;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKH M OOIECTBEHHOH MPaKTUKH, TOHUMAaHUE MaTeMaTHYeCKOW HayKH Kak chepbl 4eloBeUeCcKon
ACATCIIbHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYUMOCTU JIA Pa3BUTUA HUBUJIM3allUH, OBJIAJCHHUC SA3bIKOM
MaTeMaTUKd M MaTeMaTHYecKOl KyJIbTYpOH Kak CpelICTBOM I[IO3HAHUS MHpa, TOTOBHOCTH
OCYHICCTBJIATL MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIBHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBrle Jlornuyeckune aefcTBUA:
*  BBUBISITH M XapaKTepU30BaTh CYHIECTBEHHBIC MPU3HAKKM MATEMAaTUYECKUX OOBEKTOB, OHATHIA,

OTHOLICHUHA MEXJy IMOHATUAMH, (POPMYJIUPOBATH OIpPEICNICHUs IOHATUH, YCTaHaBIMBATb
CYIIECTBEHHBIN MPU3HAK KiIaccU(UKaLlUM, OCHOBAHUSA JUIs 0OOOIIEHHUS U CPAaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

* BOCIPUHMMATh, (OPMYJIMpPOBATH M INPEOOpPa3OBBIBATH CYKICHUSA: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

* BBIIBISITh MaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpEUYHs B (akTax,
JaHHBIX, HAONIONEHUAX M  YTBEPXKIACHUSX, NpepiaraTb KPUTEPUU JJIs  BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

* JenaTh BBIBOJABI C MHCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX M HMHIYKTHUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

* IPOBOJUTH CAMOCTOATEIBHO JOKA3aTEJIbCTBA MATEMATHUUYECKUX YTBEPKIAEHUH (IIpsMbIE U OT
IIPOTUBHOI0), BBICTpauBaTb apPryMEHTALMIO, TMPUBOAUTH NPUMEPBl M KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKIAECHHS U BHIBOJIBI;

* BbIOMpaTh crnoco0 pemieHus yueOHOU 3anauu (CpaBHMBATh HECKOJIBKO BapHaHTOB pPELIEHUS,
BbIOMpaTh HanOoJIee MOAXOIAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTeLCKHeE JeHCTBHA:
* HCIIOJI30BAaTh BOMPOCHI KaK HCCIENOBATENbCKUIM WHCTPYMEHT MO3HAHUS, (HOpMyIHpOBaTh

BOTIPOCHI, (UKCUPYIOIIHE MPOTHBOPEUUE, MNPOOJIEeMy, yCTAHABIMBAaTh HCKOMOE M JIaHHOE,
(GbopMHpPOBATh TUIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

*  TIPOBOIUTH CAMOCTOSITEIBHO CIJIAHWPOBAHHBIN SKCIEPUMEHT, UCCIICAOBAHKE 110 YCTAHOBICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOr0 OOBEKTa, SBJCHHS, IMPOIECCa, BBIABICHHUIO 3aBHCHMOCTEH
MEXy 00BEKTaMH, SIBJICHUSIMH, TIPOIICCCAMH;

*  CaMOCTOATENILHO (OPMYJIMPOBATH OOOOIICHHUS M BBIBOABI IO PE3yJibTaTaM IMPOBEAEHHOTO
HaOJIIOICHUSI, UCCIICIOBAHMUS, OIICHUBATh JIOCTOBEPHOCTD MOJIYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U
0000I1IeHMI;

*  TPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOIECCA, a TAK)KE BBIJIBUrATh MPEANOJIOKEHHUS O €ro
pa3BI/ITI/II/I B HOBBIX YC.]'IOBI/ISIX.

Padora ¢ undopmanmeii:
*  BBIIBIATH JAeUUIUTH MHPOPMALMHU, JTAHHBIX, HEOOXOJMMBIX JJsI OTBETa Ha BONPOC U IS

pelIeHns 3a/1a4y;

* BbpIOMpaTh  WHOPOpPMAIMIO M3  UCTOYHHMKOB  PA3JIMYHBIX  TUIOB,  aHAJIMW3MPOBATH,
CUCTEeMAaTHU3UpOBaTh U HMHTEPIPETUPOBATh MH(POpPMALMIO pPA3IMYHBIX BUAOB U  (opm
MPEACTABICHUS;



*  CTPYKTypUpOBaTh WH(GOpPMAIHIO, MPEIACTABIATh €€ B pa3IMYHBIX (PopMax, WILTIOCTPUPOBATH
rpaduvecKu;
*  OIICHUBATh HAAEKHOCTH HH(DOPMAITHH IO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTCPHUSIM.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eiiCTBUS
O01menne:
*  BOCHpPHUHHMATh U (HOPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMH U IEISAMU OOIICHHUS,

SICHO, TOYHO, I'PaMOTHO BBIPpAKaThb CBOIO TOYKY 3PCHHA B YCTHBIX W INHUCbMCHHBIX TCKCTAaXx,
AaBaThb MOSACHCHUA 110 XOA4Y PCIICHUA 3a1a4u, KOMMCHTHPOBATH HOHy‘-IeHHBIﬁ PE3yibTaT,

* B Xo0Jc OOCYXKICHHUS 3a/aBaTh BOIIPOCHI IO CYLIECTBY OOCYXHAaeMOH TeMbI, NPOOJIeMBbI,
pemaeMoi/’I 3ala4M, BBICKA3bIBAThb HJCH, HALICJICHHBIC Ha IMOUCK PCHICHHA, COIMMOCTABJIATH CBOU
CYXKICHHS C CYXKICHUSMH APYTUX YYaCTHUKOB JUANOra, OOHAPYKUBATh PA3IMUUE U CXOJICTBO
HO3UIIMI, B KOPPEKTHOH (hopMe HOopMyIHpOBaTh pa3HOIIIACHS, CBOU BO3PAKCHUS;

* pPEACTABIATH PE3yIbTaThl PEUICHHS 3aJa4yd, OKCICPHUMEHTA, WCCICIOBAHUS, IPOCKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3agad IMPE3CHTALMH U
0CcOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranmszaums:
* COCTaBIIATH IUIaH, AQITOPUTM pEHICHHs 3a/Jadyd, BBIOMpPATh CMOCO0 peHmIeHUS ¢ Y4ETOM

UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBAThH
BapHaHThI PEUICHHUH ¢ yu€TOM HOBOM MH(DOpMALIHH.

CﬁMOKOHTpOJIb, 3MOHHOHaﬂbHBIﬁ HHTCJUICKT:
¢ BJIAJCTh HaBbIKaMH IM03HABATCIILHOM pe(bneKcm/I KaK OCO3HaHHs COBCPIIACMBIX )leﬁCTBHﬁ n

MBICIMTENbHBIX  IPOLIECCOB, HUX  PE3YyNbTAaTOB, BIAJETh CIIOCOOAMM  CaMONPOBEPKHU,
CaMOKOHTPOJIS MIPOIiECcca U pe3yibTaTa PEMICHUST MaTEMATUYECKOM 3a1a4;

* IpEeABUAETH TPYJHOCTH, KOTOpPBIE MOTIYT BO3HMKHYTb IIpH DEIIEHUU 33]a4d, BHOCUTH
KOPPEKTHBBI B JIeATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, AHHBIX, HAM/IEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

*  OLEHUBATh COOTBETCTBUE PE3yJbTaTa LN U YCIOBUIM, OOBSICHITh IPUUMHBI TOCTHKEHUS WU
HEJOCTHKEHHS]  pe3yJbTaTOB  JEATEIbHOCTH, HAXOAMTh  OIIMOKY, JaBaTb  OLEHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA IeATEeIbHOCTD:
* T[IOHMMaThb W MHCIOJIB30BAaTh MNPEUMYIIECTBA KOMAaHAHONW M HWHAMBUIYAIbHOM pabOTHI INpHU

pPEIICHUHA y’—Ie6HI)IX 3aga4, INIpUHUMATb MCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHU3aINI0 COBMECTHON PabOThI, pacmpeaeniaTh BUALI padOT, JOTOBAPUBATHCS, OOCYKIATh
MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHUX JIFOJICH;

* y4acTBOBaTh B TPYMNOBBIX (opmax paboTel (0OCYXkAeHUS, OOMEH MHEHHH, «MO3TOBbIE
IITYPMBI» U WHBIE), BBINONHITH CBOIO YacTh PabOTHl M KOOPAWHHUPOBATH CBOM JIEHCTBUS C
JIPYTUMH 4YJIEHAMU KOMAaH[IbI, OIICHMBATh KAayeCTBO CBOETO BKJIaJa B OOMIMIA MPOIYKT IO
KpUTepusiM, cHOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 kaacca oOyyaromuiicss HAy9uTCs:
— CBOOOJHO ONEpUPOBATh MOHATHAMM: Tpad, IIIOCKHH Tpad, CBsA3HBIN rpad, myTs B rpade, Lernb,
LIUKJI, AIEPEBO, CTENIEHb BEPILUHBI, IEPEBO CIYyYaHOTO SKCIIEPUMEHTA;



CBOOOJTHO OMEPHPOBATH MOHATHUSMHU: CIYYaWHBIA SKCIEPUMEHT (OMBIT), CIy4aitHOE COOBITHE,
JJIEeMEHTapHOE Ccly4dyailHOe COOBITHE (SJEMEHTApHBIA HMCXOM) CIy4yailHOTO OIbITa, HaXOAWTb
BEPOSATHOCTH COOBITHI B OMBITaX C PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITUSMU;

HaXxoguTh M (GOPMYIHUPOBATh COOBITUS: IEepeceueHue, OObEeIWHEHUE HaHHBIX COOBITHH,
COOBITHE, MPOTHUBOMOJIOXKHOE JAHHOMY, HCIIOJIb30BaTh AMArpaMMbl Dijepa, KOOPIUHATHYIO
OpsAMYIO JUISL peLIeHHWs 3ajad, MO0JIb30BaTbcsd (OPMYJIONH CHOXKEHUS BEPOATHOCTEH IS
BEPOSTHOCTEH JBYX U TPEX CIy4allHBIX COOBITHIA;

OIIEpUPOBATh MOHATUSAMU: YCIOBHAsl BEPOSITHOCTb, YMHOXKEHUE BEPOSITHOCTEH, HE3aBHCHMBIE
COOBITHS, NIEPEBO CIy4ailHOrO IKCHEPUMEHTA, HAXOJUTh BEPOSATHOCTH COOBITHI C MOMOIIBIO
IpaBUja YMHOXEHHS, JepeBa CIy4ailHOTO OIbITa, HCIOJIB30BaTh (OPMYIy MOJTHOMN
BeposTHOCTH, (hopmyiry balieca npu pereHnn 3a1a4, onpeAesTh HE3aBUCUMOCTh COOBITHIA 110
(dbopMyIie ¥ O OpraHu3aIy CIy4alfHOTO SKCIIEPUMEHTA;

MPUMEHSITh W3YYECHHbIE KOMOMHATOPHBIE (POPMYIIBI AJIsi MEPEUUCICHUSI SJIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITHI CITy4aifHOTO OMBITA, PEIICHUS 3a/1a4 110 TEOPUH BEPOSITHOCTEH;
CBOOOZHO OMEpUPOBATh MOHATHSIMH: OWHAPHBIA CIIy4alHBIN OMNBIT (UCIBITAHUE), YCHEX H
HeyJlaya, He3aBUCUMBIC HUCIBITAHUS, CEpUsl UCTBITAHUM, HAXOAUTHh BEPOSTHOCTU COOBITHM: B
CEpHUM UCIBITAaHUH JI0 NIEPBOTO yCIexa, B CEpUU UCIBbITaHUN bepHyiu, B onbiTe, CBI3aHHOM CO
CIIy4allHBIM BBIOOPOM U3 KOHEYHOU COBOKYITHOCTH;

CBOOO/JIHO OINEpUPOBATh MOHATUSIMM: CllyyaliHash BEJIMUYMHA, pPacCHpelielieHUE BEpPOSITHOCTEM,
JrarpaMma pacrpeneneHus, OnHapHas ciay4aiHasi BeJIMYMHA, TEOMETPUIECKOe, OMHOMHAIHLHOE
pacupeneneHue.

K xoniry 11 kiaacca o0ydaromuiicss HAyYUTCS:
ONEpUPOBaTh MOHSTUSIMM: COBMECTHOE pacHpelelieHHe JBYX CIy4alHbIX  BEJIMYMH,
HCIOJIb30BaTh TaOJIMIly COBMECTHOTO paclpeieNeHuss JBYX CIy4dailHbIX BEIMYMH IS
BBIICIICHUS. DPACIPEAEICHUS KaKJOW BEJINYUHBI, ONPEACICHUS HE3aBHUCHUMOCTH CIIy4alHBIX
BEJINYUH;
CBOOOJHO OIEPUPOBaTH MOHATHEM MaTEeMaTHYECKOTO OXKUAAHUSA CIYy4alHOM BeIMYHHBI
(pactipenieneHus), MPUMEHATh CBOMCTBA MaTeMaTHYECKOTo OXHJAHWS TNpPH pEHIeHUH 3a7ad,
BBIUUCIIATh MAaTEMaTUYECKOE OXKHUIaHuEe OMHOMHAIILHOTO M T€OMETPUYECKOT0 paclpeieeHui;
CBOOOJIHO OIEpPUPOBaTh MOHATUSAMU: JAMCIEPCHs, CTAaHJAPTHOE OTKJIOHEHHUE ClydyaliHOU
BEJIMYMHBI, TPUMEHATh CBOWCTBA AMCIIEPCUHU CIy4yallHOW BeNWYMHBI (pacmpeneseHus) Ipu
pelIeHnr 3aJa4, BBIUUCIATH JUCIEPCUI0 U CTaHJAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTOo H
OMHOMUAIBHOTO pacIpe/ieTIeHHI;
BBIYUCIISATH BEIOOPOYHBIE XapaKTEPUCTHKHU MO JaHHOM BBIOOPKE M OLIEHUBATh XapaKTEPUCTHKHU
reHepalbHOM COBOKYMHOCTM JIaHHBIX IO BBIOOPOYHBIM XapakTepucTukaM. OIleHUBaTh
BEPOSITHOCTH COOBITUH M TPOBEPATh MNPOCTEHIINE CTATUCTUYECKUE THUIOTE3bl, IOJIb3YSICh
U3Y4YEHHBIMU PacCIpeIeICHUSIMH.






TEMATHYECKOE IINTAHUPOBAHMUE 10 KJTACC

KoanuecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB H TeM (ndpoBbie)
wn NPOrpaMMbI Beero Konrtpoabuble | IIpakTHyeckue oGpazoBaTEILHbIE
padoThbI padoThI
pecypcnl
1 DneMeHTHl Teopun rpados 3 https://lesson.edu.ru/902.4/
10?class=10
Ciry4aiiHble ONBITHI, CIy9aliHble COOBITUS https:/lesson.edu.ru/902.4/
2 y 3 102class=10
BEPOSITHOCTH COOBITUM —
Onepanuy HaJl MHO)KECTBAMU M COOBITHSIMHU. https://lesson.edu.ru/902.4/
3 . 5 10?class=10
CJI0’)KEHUE U BEIYMTAHUE BEPOSITHOCTEH. EEE—
YcnoBHast BeposiTHOCTh. HezaBucumbie cOOBITHS
DreMeHThl KOMOHHATOPUKH 1 https://lesson.edu.ru/902.4/
4 4 107class=10
5 Cepuu Mocye10BaTeIbHBIX UCITBITAHUH. 5 1 https://lesson.edu.ru/902.4/
Wcneitanus bepaymnu. CinydaiHbli BEIOOp U3 107class=10
KOHEYHOM COBOKYITHOCTH
6 Ciy4aiiHble BETMYMHBI ¥ PACIIPEAEICHHS 14 1 1,5 https://lesson.edu.ru/902.4/
10?class=10
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2,5
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TEMATHUYECKOE INTAHUPOBAHMUE 11 KJIACC

Koan4ecTBo 4acos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (wndporbie)
wn TPOrPaMMbI Beero Kontpoabnsie | IIpakTnyeckue 0GpasoBaTEIbHbIE
padoThI padoThI
pecypcbl
1 3aK0H OOJIBIIMX YHCEI 5 https://lesson.edu.ru/902
A4/117%class=11
DIeMEHTHI MATEMaTHUYECKON CTATUCTUKH https://lesson.edu.ru/902
2 6 A4/117%class=11
HenpepbIBHBIE ClyYaliHbIE BEJTUYUHBI https://lesson.edu.ru/902
3 4 4/117class=11
(pactipeenienusi) , MOKa3aTesIbHOE U Afllselass=11
HOPMAJILHOE PaCIpe/IeIeHHs
Pacrnipenenenne ITyaccona https://lesson.edu.ru/902
4 2 4/117class=11
5  CB3b MEXIy CIyYailHBIMH BETMIHHAMHE 6 https://lesson.edu.ru/902
4/117class=11
6 O606IIIeHIe  CHCTEMATH3AIHS 3HAHUI 11 1 https://lesson.edu.ru/902
4/117class=11
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 1 0
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B (enepanbHbIX 1 pernoHaNbHBIX MPOIETypax OLEHKH KauecTBa 00pa30BaHuUs HCIIONIb3YeTCs IIepeueHb
(kogudukaTop) pacmpeneNeHHbIX IO KiaccaMm TMPOBEPSIEMBIX TpeOOBaHMM K pe3ysbTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTelIbHON MPOrpaMMBl CpelHero odmiero oOpa3oBaHUS M AIEMEHTOB COJIEPKAHHS IO

MaTeMaTHKeE.
Tabnuna 11
IIpoBepsieMble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OCHOBHOM
obOpazoBarenbHOU nporpammel (10 kimacc)
Kon [TpoBepsiembie IpeIMETHBIC PE3yIbTAThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHON TPOTPaMMBI
IIPOBEPSAEMOTO cpeaHero o01iero oopa3oBaHus
pe3yJsibrara
1 Yucna v BBIYMCICHUS
11 OnepupoBaTh MOHATUSAMH: PALHMOHAIBHOE U JIEHCTBUTENBHOE YHUCIO, OOBIKHOBEHHAs U
' JeCATUYHAsL APOOB, IPOLIEHTHI
1.2 BrImonsaTe apupMeTHuecKre onepanuy ¢ paioHAIbHBIMU U IEHCTBUTEIIEHBIMU YHCIIaAMU
13 BoinonHATe OpUONMIKEHHBIE BBIUMCIEHMS, HCIOJB3YyS MpaBujia OKPYIJIEHUS, JAelaTh
' IIPUKUJAKY U OLIEHKY pe3yJibTaTa BbIYMCICHUN
OnepupoBaTh NOHATHSAMM: CTENEHb C LEJNbIM IOKa3aTelaeM, CTaHAapTHas (opma 3amucu
1.4 JeMCTBUTEIILHOTO YMCIIa, KOPEHb HATYpPAJIbHOW CTETIEHH; UCTIONb30BaTh MOIXOSAIIYI0 (hopMy
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a]a4 U IIPEICTABICHUS JaHHBIX
15 OnepupoBaTh NMOHATHUAMHU: CHHYC, KOCUHYC M TaHI'€HC IIPOM3BOJIBHOIO YIJa; MCIIOJIb30BaTh
' 3aMnMch MPOU3BOJIBLHOIO YIila uepe3 oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIMU
2 YpaBHEHMS U HEPABEHCTBA
21 OnepupoBaTh NOHATUSAMU: TOXKJIECTBO, YPABHEHHME, HEPABEHCTBO, LEJ0E, PALMOHAIBHOE,
' UppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPAaBHEHHE
29 BoinonuaTe npeobpazoBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUM u pemartb
' TPUTOHOMETPUYECKHUE YPABHEHUS
BeinonHATe npeoOpazoBaHMs LENbIX, palMOHAIBHBIX W HPPALMOHAIBHBIX BBIPDAKEHUH U
2.3 pelmarb OCHOBHBIE THINbl LEJIbIX, pPAlMOHAIbHBIX W MPPALMOHAIBHBIX YypaBHEHUH U
HEPABEHCTB
24 [IpuMeHATh ypaBHEHHUS M HEpPABEHCTBA JUIsl PEIIECHUs MAaTEMAaTUYECKUX 3aJad W 3a7ad W3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
MonenrpoBaTh peajbHble CUTYallH Ha SI3bIKE aJreOphl, COCTABIIATH BBIPAXKECHUS, YPABHEHMUSI,
2.5 HEPABEHCTBA I10 YCIIOBUIO 33Jaud, UCCIENOBAaTh IOCTPOEHHBIE MOJENIH C HMCIOIb30BaHUEM
anmnapara anreOpsl
3 OyHKIMH U TpaduKu
31 OnepupoBaTh MOHATUSAMH: (PYHKIMS, COCOOBI 3aaHusl (PYHKUIMHU, 00JacTh ONpeneNeHus U
' MHO’KECTBO 3HaUe€HUN (QYHKIUH, rpa@uK GYHKIMH, B3aUMHO OOpaTHbIE PYHKIMH
39 OnepupoBaTh NOHIATUSIMU: YETHOCTh M HEYETHOCTh (DYHKIUU, HYIU (PYHKIHH, TPOMEXKYTKH

3HAKOIIOCTOAHCTBA




3.3

Hcnonb3oBathk rpaduku QyHKIUN 4719 pEIICHUS] ypaBHEHHI

Ctpouth W uuTaTh TrpaduKH JMHEHHOW (QYHKIUU, KBAAPATHUUYHON (YHKIMH, CTCIICHHOM

3.4
(YHKINU C LENbIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (GYHKIUN Ui UCCIEAOBAHUS TMPOIECCOB M 3aBUCUMOCTEH IpHU
3.5 pellIeHnH 3aa4 U3 APYruxX y4eOHBIX MPEIMETOB U pPeasibHOM JKW3HM, BhIpaxaTbh (opMyIaMu
3aBUCUMOCTHU MEXIY BEIMYMHAMU
4 Hauana maTtemaTndeckoro aHaausa
41 OnepupoBaTh TOHATUSAMHU: IOCIICOBATEILHOCTD, apU(pMETHYeCKass H TeOMETpUUYECKas
' MpOrpeccuu
49 OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YOBIBAIOIAs I€OMETpPHYEcKas IMPOrpeccus, cymma
' OCCKOHEYHO YOBIBAIOIICH reOMETPUIECKON TPOTPECCUu
4.3 3amaBaTh MOCIE0BATEIILHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOMCTBA MMOCIEIOBATEILHOCTEH U IPOTPECCHil I pelIeHHs peabHbIX 3a/1a4
' MPUKJIAAHOrO XapaKrepa
5 MHOXecTBa U JIOTUKa
5.1 OrniepupoBaTh NOHITHSIMHU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
59 Hcrnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUisl ONMUCAHUs PEAbHBIX MPOIECCOB U
' SBIICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.3 OnepupoBath MOHATUSAMU: OIpeIeIeHIEe, TEoOpeMa, CIeICTBUE, 10Ka3aTeIbCTBO
6 Teopus BEpOATHOCTEN U CTATHCTHKA
6.1 UuTath U CTPOUTH TAOJIULIBI U JUATPaMMBbl
6.2 OmnepupoBaTh MOHATHAMU: cpeiHee apudmeTrnyeckoe, MearaHa, HauOoJbllee, HAUMEHbIIEe
3HA4YE€HHE, pa3Max MacCUBa YUCIOBBIX JaHHBIX
OnepupoBaTh TOHSTUSAMHU: CIyYalHBIM JKCHEPUMEHT (OMBIT) W CIy4ailHOE COOBITHE,
6.3 AIIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM MCXO[) CIy4ailHOTO ONbITA; HAXOAUTHh BEPOSITHOCTH
' B ONBITAaX C pPAaBHOBO3MOXXHBIMH CIy4YalHBIMH COOBITUSIMH, HAXOAWTb W CpPaBHUBATh
BEPOSITHOCTH COOBITHI B U3YUEHHBIX CIIYJalHBIX HKCIIEPUMEHTAX
Haxomute u ¢opMynupoBaTh COOBITHS: MepecedyeHrne WU OOBEeTUHEHHE TaHHBIX COOBITHH,
6.4 coObITHE, MPOTUBOMOIOKHOE TaHHOMY COOBITHIO; TIOJB30BaThCS AMAarpaMMmaMu Oilepa H
bopMyIoii crokeHusi BEpOATHOCTEN MPH PEIICHUH 3a]1a4
6.5 OnepupoBaTh TOHSATHSAMH: YCIOBHAs BEPOSTHOCTh, HE3aBUCUMBIC COOBITHS; HAXOIUTh
' BEPOSITHOCTH C MOMOIIbIO ITpaBujIa YMHOXKEHUS, C TOMOLIBIO JIEPEBA CIIyYalHOTO OMbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TPU PEIICHUH 33124
OrnepupoBaTh NOHATUSMU: UCIIBITAHUE, HE3ABUCUMbIE UCTIBITAHUS, CEPUSI UCIIBITAHUM, yCIIeX U
6.7 HEey/Iaya; HaXOJWTh BEPOATHOCTU COOBITUN B CEpUU HE3aBUCHUMBIX HCIBITAHWHA 10 TIEPBOTO
ycrexa, HaXOJAUTh BEPOATHOCTH COOBITHI B cepuH UCTIbITaHui bepHymm
6.8 OrnepupoBaTh MOHATUSMU: CIy4aiiHasl BEJIMYHHA, PACIIPEACIICHHE BEPOATHOCTEH, TUarpaMma

pacnpeneneHus




7 ['eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, PAMas, INIOCKOCTb
79 IIpuMeHATh aKCMOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX IIPH PELICHUU I'E€OMETPHUUYECKUX
' 3aja4
7.3 OnepupoBaTh NOHATUSAMU: APALIEIbHOCTh U NEPHEHAUKYIAPHOCTD NPSAMBIX U IUIOCKOCTEN
7.4 KnaccugunmpoBars B3auMHOE pacloI0KEeHNE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE
75 OnepupoBaTh MOHATUSIMH: JBYIPAaHHBIN YTOJI, TPaHU IBYTPAHHOTO yTia, pedpo ABYTPAHHOTO
' yria, JMHEHHBIN yrojl ABYIPaHHOIO YIJla, TpajycHas Mepa ABYIPaHHOTO yIJia
76 OnepupoBaTh MOHATHSAMH: MHOI'OIPDAHHUK, BBINYKJIBIH W HEBBITYKJIbIH MHOIOTPaHHUK,
' 3JIEMEHTBl MHOTOI'PaHHUKA, IIPABUIIbHBI MHOTOTPaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BBl MHOTOTPAHHUKOB (IIMPaMUAA, MPU3MA, MPSMOYTOJIbHBIN
' napajienenunena, kyo)
KnaccugunmpoBatb MHOTOTpaHHUKH, BRIOUPAst OCHOBAHUS sl KJIAaCCH(HUKAINY (BBITYKIIBIC U
7.8 HEBBIITYKJIbIE MHOIOIPAaHHUKH, IPABUJIbHBIE MHOTOI'PAHHUKH, MTPSIMBIE U HAKJIIOHHBIE IIPU3MBI,
napajuieaeuneibl)
7.9 OnepupoBaTh MOHATUSAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOI'PaHHUKOB
7.10 OOBSICHITH NPUHIUIIBI IOCTPOEHUSI CEUEHUN MHOIMOTPAHHUKOB, UCIIOJIB3YSI METOJ] CIE0B
711 Ctpouth cedyeHHMsI MHOTOIPDAaHHUKOB METOJIOM CJIEAOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
' YepTEKU U3 PUCYHKOB ITPOCTBIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXKJAECHHWE T€OMETPUYECKUX BEIMYUH MO 00pa3liaM MJIM alropUTMaM,
712 MPUMEHSISI U3BECTHBIE AHATTUTUYECKUE METO/IbI IIPU PEIIEHUU CTaHJAPTHBIX MaTEeMAaTUYECKUX
' 3a/1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXKIY ABYMsI TOUYKAMH, OT TOUKH O NMPSIMOM, OT TOUKH J10
IJIOCKOCTH, MEXAY CKPEIMBAIOIIUMUCS TPSIMBIMU
Pematpe 3aaun Ha HaXOXKJAECHHWE T€OMETPUYECKUX BEIMYUH MO 00pa3laM MJIM alropUTMaM,
713 MPUMEHSISI U3BECTHBIE AHATTUTUYECKUE METO/IbI IIPHU PEIIEHUN CTAaHJAPTHBIX MaTEeMaTHUYECKUX
' 3a/lad Ha BBIYMCICHUE YIVIOB MEXJY CKPEUIMBAIOLIUMUCS NPAMBIMH, MEXAY NpSIMOW U
IJIOCKOCTBIO, MEXTY IIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB
Boruncnate 00beMBbl M IIJIOMIAAM MOBEPXHOCTEM MHOIOIPAaHHUKOB (IpHU3Ma, NMHUpaMUAa) C
7.14 OpUMEHeHHEeM (OPMYJ, BBIYMCIATH COOTHOLIEHUS MEXAY IUIOUIaJIMU TOBEPXHOCTEMH,
o0bemMamMH MOJOOHBIX MHOTOIPAaHHUKOB
715 OnepupoBaTh NOHATUAMU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U TUNIOCKOCTh CUMMETPUH,
' LEHTP, OChb U TNIOCKOCTh CUMMETPHUH (PUTYPBI
716 W3Bnekatb, MpeoOpa3oBbIBaTh U WHTEPIPETHUPOBATH WHGOPMALMIO O TMPOCTPAHCTBEHHBIX
' reoMeTpHuecKux GUrypax, NpeACcTaBIEHHYIO Ha YepTexax U PUCYHKaX
[IpumensaTs reomeTpuueckue (QakThl JJid  pELIEHHS  CTEPEeOMETPUYECKMX  3ajad,
7.17 IIPEII0JIAratoIIuX HECKOJIBKO LIAroB PELIEHUs], €CIU yCIOBHUS INPUMEHEHUS 3a/laHbl B SIBHOU
dbopme
718 [IpuMmeHsTh mpocTedIIMe NPOrpaMMHBIE CpPEJICTBA M AJIEKTPOHHO-KOMMYHHUKAIlMOHHbBIE

CUCTCMEI ITPU pCHICHUN CTCPCOMETPUUCCKHUX 3a1a4




[TpuBOIUTH IPUMEPHI MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U )KU3HH, pACIIO3HABATD

7.19
IIPOSIBIICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE
[IpuMeHATH IONY4YEHHBIE 3HAHUSA Ha IPAKTHKE: AHAIU3UPOBATh PEAIBHBIE CHUTyalud U
IPUMEHATh H3Y4YCHHBIE IIOHATUSA B IPOLECCE IIOMCKA PELICHUS MaTeMaTU4eCKU
720 chopMyYITHPOBAHHOW MPOOIEMBI, MOJCIUPOBATh PEATbHbIC CUTYAIlMH HA SI3bIKE T€OMETpPHUH,

HCCIICA0BATh IMOCTPOCHHBIE MOJCIN C MCIIOJIB30BAHUEM I'€COMETPUUCCKUX MMOHATUH U TEOPEM,

anmapara anreOppl, pemarh NPaKTHYeCKHe 3aadH,
FeOMETPUUECKUX BEIHYUH

CBA3aHHBIC C

HaXO0XJCHUEM

[IpoBepsiembie anemenTsl coaepxanus (10 kacc)

Tabmauua 11.1

Kon [IpoBepsiemMblii 37IEMEHT CoIepKaHUS bubnnorexa [JOK
1 UncIia 1 BEIYHCIICHMS https://lesson.edu.ru/902.5/1
0?class=10
Pannonansuele  umcna. OOBIKHOBEHHbIE M JIECATUYHBIE  JpoOH, https://lesson.edu.ru/902.5/1
TPOLIEHTEI, OECKOHEUHBIE MepHOAMYeckue apodu. Apudmermueckme | 02¢lass=10
11 ornepanuy C palUOHAIBHBIMU 4YMCIAMH, IPEOOpa3OBaHUs UHCIOBBIX
BelpakeHuil. Ilpumenenue napoOell M MPOLEHTOB MJs  PELICHUs
IIPUKJIAHBIX 33]1a4 U3 Pa3IM4HbIX OTPACIICH 3HAHUN U PEAIBHON KU3HU
JleiicTBuTenbHbIC YnCia. PanMoHaNBHBIE W WppaIOHATbHBIC YHCIIA. https://lesson.edu.ru/902.5/1
19 Apu(METHYECKHE  ONEPAIMH ¢ ACHCTBHTEGNBHBIME  umciaamu. | 02€lass=10
' [TpubnmKeHHbIE BBIYMCICHUS, TpaBHJIA OKPYTJCHUS, TNPHUKUAKA |
OLIEHKa pe3yJIbTaTa BHIYMCIECHUIN
Cremenp ¢ nenbiM mokaszateneM. CraHmapTtHas Qopma 3amucu | hitps:/lesson.edu.ru/902.5/1
13 JICHCTBHTEIBHOTO urcia. VIConp30Banue moaxosimeii Gpopmbr sarmcy | 02¢lass=10
' NEUCTBUTENBHBIX YHCENT JJIi peIleHUs MpaKTHYeCKUX 3a4ad |
NPECTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HATypaJlbHOW cTeneHu. JleWcTBus c https://lesson.edu.ru/902.5/1
' apu(pMETHUIECKMHU KOPHSIMH HATypaJbHOU CTETICHH 07class=10
15 CuHyc, KOCMHYC M TaHI€HC 4YHCIOBOIO aprymMeHTa. ApKCHHYC, https://lesson.edu.ru/902.5/1
' aApKKOCHHYC, apKTaHTe€HC YMCI0BOTO apryMeHTa 07?class=10
2 VpaBHEHMS 1 HEPABEHCTRA https://lesson.edu.ru/902.5/1
p P 0?class=10
https://lesson.edu.ru/902.5/1
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOpPa3OBaHUS O?Elass= 10
29 [IpeoOpazoBaHue TPUTOHOMETPHYECKHX BbIpakeHHH. OcHoBHBIe | htips://lesson.edu.ru/902.5/1
' TPUTOHOMETpUYEcKue GopMyIbl 0?class=10
23 YpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellieHHE HEPABEHCTBA. https://lesson.edu.ru/902.5/1
' Mertox nHTEpBAIOB 0?class=10
o https://| n.edu.r 2.5/1
2.4 | Pemienue nemibx U ApoOHO-pAIIMOHAIBHBIX YPAaBHEHUH U HEPAaBEHCTB Ups://lesson.edu.u/902.5/

0?class=10
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2.5 Pemenne nppalilnoHanbHBIX ypaBHEHUI U HEPABEHCTB 02class=10
2.6 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN hitps://lesson.edu.ru/902.5/1
' p P yp 0?class=10
57 [IprMeHeHHe ypaBHEHUI W HEPABEHCTB K PCHICHUIO MareMartnueckux | hitps://lesson.edu.ru/902.5/1
' 3a/1a4 M 3a/1a4 M3 Pa3IM4HbIX 00JIacTel HAYKU M PEaIbHON KU3HU 07class=10
https://lesson.edu.ru/902.5/1
3 OyHKIUHT U TpadUKu 02class=10
31 Oyukuus, cnocoOwl 3amanus pynknuu. I'paduk dynkuumu. B3anmuo https://lesson.edu.ru/902.5/1
' obpartHble QyHKIMU 07class=10
OO0JyiacTh OmpeneicHHssT W MHOXECTBO 3HadeHWd GyHkuuu. Hymwm https://lesson.edu.ru/902.5/1
3.2 | dynkupm. TIpOMEKYTKH 3HAKOIOCTOSHCTBA. YeTHble M HederHpie | 02¢lass=10
byHKIIUN
33 CrenenHass (QyHKIMS C HATypaJbHBIM W IeNbIM MoKa3zarenem. Ee https://lesson.edu.ru/902.5/1
' cBoiicTBa u rpaduk. CBoiicTBa U rpad)uK KOPHS N-0i CTEHEHN 07class=10
34 Tpuronomerpuueckas OKPYKHOCTb, oIpe/ieNIeHuE https://lesson.edu.ru/902.5/1
' TPUTOHOMETPUYECKUX (PYHKIMN YUCIOBOrO apryMeHTa 0?class=10
4 Hauasa MaTeMaTHIECKOro AHAIN3A https://lesson.edu.ru/902.5/1
0?class=10
41 ITocnenoBaTenpbHOCTH, CIOCOOBI  3amaHUs  IIOCJIEIOBATEIHLHOCTEM. https://lesson.edu.ru/902.5/1
' MOHOTOHHBIE NOCIEN0BATENLHOCTH 0?class=10
Apudmernueckass U reoMeTpuueckas Mmporpeccuu. beckoHeuHO https://lesson.edu.ru/902.5/1
yOBbIBAafOIAs reoMeTpuueckas mporpecchs. Cymma Geckomeuno | 02Class=10
4.2 yObIBaroleil reomerpuueckoid mporpeccur. Dopmyna  CIOXKHBIX
npoleHToB. Vcmonp3oBaHMEe NTPOrPEecCHH MAJis PEHICHHUS peaTbHBIX
3aJ1a4 MPUKIIAHOTO XapaKkTepa
https://lesson.edu.ru/902.5/1
5) MHOXecTBa U JIOTUKa 02class=10
MHoecTBO, omnepanuu HaJl MHOXKecTBaMHu. Jluarpammsl Oilsiepa - https://lesson.edu.ru/902.5/1
51 |Bensa TIpuveHeHHE TEOPETHKO-MHOXECTBEHHOIO  armapara s 07class=10
' OIKCAHMsI PEAIbHBIX TPOIIECCOB U SIBIICHW, MPU PEIICHUH 3alla4 U3
JIPYTHX y4eOHBIX MPEIMETOB
5.2 0 https://lesson.edu.ru/902.5/1
: npeJieicHne, TeopeMa, CIeJICTBUE, I0Ka3aTeIbCTBO 072class=10
6 Teopust BEpOsATHOCTEH U CTATUCTHKA hitps://lesson.edu.ru/902.4
DR BED /107class=10
[IpencraBieHre MaHHBIX C MOMOIIBIO Tabiwi u guarpamm. CpenHee https://lesson.edu.ru/902.4
6.1 apudmeTnueckoe, MeAuaHa, HauOoIbIlee W HaWMEHbIIee 3HAYCHHUS, /10?class=10
pa3Max, TUCTIEPCHUS U CTaHJAPTHOE OTKIIOHCHHUE YHCIIOBBIX HAOOPOB
CnydJaiiHple 9KCIIEPUMEHTHI  (OMBITHI) M CIIydaliHble  COOBITHS. https://lesson.edu.ru/902.4
DOnemMeHTapHbIe COOBITUS  (WCXOnbl). BeposTHOCTH  ciiydailHOTO /107class=10
6.2 coObITHsl. BaM30CcTh 4acTOTBI UM BEpPOSITHOCTH coObITHil. CitydaiiHble
OMBITBI  C  PABHOBO3MOXHBIMH  3JIEMCHTAapPHBIMH  COOBITHSIMHU.
BepostHocT  coObITMIf B ONBITaAX € PaBHOBO3MO>KHBIMH
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OJIEMCHTApPHBIMU COOBITUSIMHU

6.3

Onepan ~ Hajg ~ COOBITUSAMHU:  TIepeceUeHHe,  OOBEIUHCHUE,
MPOTUBOMOJIOXKHBIE  coObITHsA.  [uarpammel  Ditniepa.  Dopmyna
CJIO’KEHUS BEpOSATHOCTEH

https://lesson.edu.ru/902.4
/10?class=10

6.4

VYcnoBHas  BEpOSITHOCTh. YMHOXKEHHME  BeposiTHOcTed.  JlepeBo
ciayyaHoro  skcrepumenta. @dopmyna  MOJHOM  BEPOSATHOCTH.
He3zaBucumeble coObITHS

https://lesson.edu.ru/902.4
/10?class=10

6.5

KomOunatopHoe mnpaBuino ymHokeHHs. [lepecraHoBkM U (akTopuall.
Uucno coueranuii. Tpeyronpnuk [lackansa. ®opmyna 6unoma HeroToHa

https://lesson.edu.ru/902.4
/10?class=10

6.6

bunapHplif ciydaliHBII ONBIT (MCIBITAHME), YCHEX U HeEyjAaya.
HezaBucumble wucnbiTanus. Cepus HE3aBUCHMBIX MCIBITAHWM 10
nepsoro ycnexa. Cepus He3aBUCUMBIX UCIIbITaHUN bepHysin

https://lesson.edu.ru/902.4
/10?class=10

6.7

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHocTel. [uarpamma
pacnpenenenus. I[lpumepsl  pacmpeneneHuii, B TOM  4YHCIE
TCOMETPHUICCKOC U 6I/IHOMI/IaJII)HOC

https://lesson.edu.ru/902.4
/10?class=10

I'eomerpus

https://lesson.edu.ru/902.3
/10?class=10

7.1

OcHoBHble TOHATHUS cTepeoMeTpuu. Touka, mnpsMas, IIOCKOCTb,
npoctpaHcTtBo.  [loHstne 00  aKCMOMAaTHYECKOM  IOCTPOEHHUH
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX

https://lesson.edu.ru/902.3
/10?class=10

7.2

B3anMHOE pacnosnoxeHue MpsMbIX B IIPOCTPAHCTBE: MIEPECEKAIOIIMECH,
MapajulesIbHbIE U CKPEIMBarOLIecs npsmele. [lapannenbHoCTh NpsamMbIX
M TUIOCKOCTEH B MPOCTPAHCTBE: MapaJJICIbHBIE MpPSIMBIE B
MIPOCTPAHCTBE, MAPAUICIIBHOCTh TPEX NPSAMBIX, MAPaLIEIIbHOCTh
NpPSAMOM M IUIOCKOCTH. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YrOJ
MEXIYy NOpSAMBIMA B MNPOCTpaHCTBE. llapamienbHOCTh IIOCKOCTEM:
NapaJuleibHblE IUIOCKOCTH, CBOMCTBA IApaJUICIbHBIX IUIOCKOCTEH.
[Tpocreiimue mpocTpaHCTBEHHBbIE (PUTYphl Ha ILIOCKOCTH: TETpadJip,
KyO, mapajuiesenumnes, HoCTPOCHUEe CeUeHn

https://lesson.edu.ru/902.3
/10?class=10

7.3

[lepnieHAUKYIAPHOCTh TPSIMOM M IUIOCKOCTH: MEPHEHIUKYISIPHbIE
psIMbIe B IIPOCTPAHCTBE, psIMbIE napauiesIbHbIE u
NEePNEeHIUKYIApHblE K IIJIOCKOCTH, NpPU3HAK MEPHEeHIUKYISIPHOCTH
OpsIMOM M IUIOCKOCTH, TeopeMa O TNPpAMOM HNEpHEeHIUKYISIPHOU
IUIOCKOCTH. YTIBl B TPOCTPAHCTBE: YroJl MEXIy MpsSMOH U
IUIOCKOCTBIO, ABYIPAaHHBIN yroJl, JIMHEWHBINM yroj ABYTPAHHOIO yrija.
[leprieHuKYNIAp M HAKIOHHBIE: PACCTOSTHUE OT TOYKU IO IJIOCKOCTH,
paccTosHHE OT MpsAMOW /0 TIUIOCKOCTH, TNPOEKIHs (Urypsl Ha
MJIOCKOCTb. [lepneHIUKYISIPHOCTD IJIOCKOCTEH: MpU3HAK
NEPNEHIUKYJIAPHOCTH  JABYX  IUIockocted. Teopema o0  Tpex
NEePIeHIUKYIIIpax

https://lesson.edu.ru/902.3
/10?class=10

7.4

IlonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBI MHOIOTPAaHHHKA,
BBIITYKJIbIE u HEBBIITYKJIbIE MHOI'OI'PAHHUKH, pa3BepTKa
MHororpaHuka. [Ipusma: n-yronpHas npusma, IpaHM W OCHOBAHMS
OpU3MbI, TpsiMas W HAKJIOHHAs MpU3Mbl, OOKOBas W MOJHAs
MTOBEPXHOCTh IIPU3MBL. [Tapamenenurnen, MIPSMO YT OJIbHBIN
napajuieenunes U ero csoicrsa. Ilupamuaa: n-yronapHas nupamuia,

https://lesson.edu.ru/902.3
/10?class=10
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rpaHd M OCHOBAaHME NHUPaMUIbl, OOKOBas M TOJIHAS TOBEPXHOCTh
NUPAMU/JIbl, IPABUJIbHAS U YCEUEHHAs MUpaMUAA. DJIEMEHThI IPU3MBI U
nupamusl. IIpaBuiabHblE MHOTOTPaHHUKH: IIOHSATHUE MPABHIIBHOTO
MHOIOTpaHHMKa, MpaBUIbHAs @pU3Ma M [paBUIbHAs NHpaMUja,
IpaBWIbHAs TPEYrojbHAs MUpaMHa W TMPaBUWIbHBIA TETpasap, KyoO.
IIpencraBienue 0 NpaBUIBHBIX MHOTOI'PAHHUKAX: OKTa’Jp, AOJAEKAIP
u ukocas CeueHus: MPU3Mbl U TUPAMUIbI

CI/IMMeTpI/IH B IIPOCTpaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKH,

https://lesson.edu.ru/902.3

7.5 OpsIMOM,  IUIOCKOCTU.  OJIEMEHThl CUMMETpPUM B  IHpaMHax, /10?class=10
napajieNienuneax, MPaBUIbHbIX MHOTOTPAHHUKAX
BbruuciieHre 37J€MEHTOB MHOTOIPAaHHHKOB: peOpa, JuHaroHajiM, YIJibl. https://lesson.edu.ru/902.3
[Tnomane OOKOBOW TOBEPXHOCTH W IOJHOH MOBEPXHOCTH MPSMOM /107class=10
76 NpPU3MBI, IUIOIAJh OCHOBAHWH, TeopeMa O OOKOBOW ITOBEPXHOCTH
' npsiMoi mpusMmbl. [lnomaas OOKOBOW MOBEPXHOCTH U IOBEPXHOCTH
NPaBUIBHON MUPAMUIBI, TEOPEMa O IUIOMIAN YCCUCHHON MHUPaMMUIBL.
[TonsiTue 06 06beme. OOBEM MUPAMUIBI, TPUIMBI
[TogoOubie Tena B mpoctpancTBe. COOTHOIICHHS MEXKAY IUIOMIAASIMU https://lesson.edu.ru/902.3
77 pocCTp y
' MOBEPXHOCTEH, 00beMaMU MOJTOOHBIX T [10?class=10
Tabmuma 11.2
[IpoBepsiemblie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
obpazoBarenbHO mTporpammsl (11 kimacc)
Kon [TpoBepsieMbie TIpeAMETHBIC PE3YJIbTAThl OCBOCHUS OCHOBHOMN bu6mmoteka [JOK
MIPOBEPSIEMOTO o0pazoBaTebHON MTPOTrpaMMBbI CPeIHETO 001ero 00pa3oBaHus
pe3yabTara
1 Yiena i BLaHCeHs https://lesson.edu.ru/902.5/
117class=11
OmepupoBaTh MOHATHSAMH: HATypalbHOE, IEJI0C  YHCJIO; https://lesson.edu.ru/902.5/
1.1 MCIIOJIb30BaTh MPHU3HAKH JACIUMOCTH IEJIBIX YUCEIN, PA3JI0KEHNE 11%class=11
Yrcia Ha TPOCThIe MHOXHUTEIH [T PEUICHUS 3a1a4
12 OnepupoBaTh  MOHATHEM: CTENEHb C  PaAlMOHAIBHBIM https://lesson.edu.ru/902.5/
' nokasaresieM 117class=11
13 OmnepupoBaTh MOHATHAMH: JIorapuM dYKCIa, JACCATHYHBIC U https://lesson.edu.ru/902.5/
' HaTypaJbHbIE JOrapu(pMbl 117class=11
5 VP aBHEHIS i HEDABCHCTEA https://lesson.edu.ru/902.5/
P P 112class=11
[IpuMeHsTh  CBOWCTBA  CTENMEHH JUISL  MPEoOpa3OBaHHS https://lesson.edu.ru/902.5/
21 BBIDAKECHUM,  ONEpUPOBATh  IMOHATUAMM:  IIOKa3aTeJIbHOE 117class=11
' ypaBHEHHE ¥  HEPAaBEHCTBO;, pEIIaTh OCHOBHBIC  THIIBI
MOKa3aTeIbHBIX YPABHCHUN M HEPABEHCTB
BeimonuATe  mpeoOpa3oBaHMs — BBIPAXKEHUH,  COJEpKallux https://lesson.edu.ru/902.5/
2.2 jgorapudmbl; ONEpPUPOBATH IMOHATHUSAMU: JIOTapUPMUUECKOE 11?class=11
ypaBHEHHE ¥  HEPAaBEHCTBO; peEIIaTh OCHOBHBIC  THIIBI
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Jorapu(pMHUUECKUX YpaBHEHHUM U HEPABEHCTB

93 HaxomuTh  pelieHdss OPOCTEHIIMX  TPUTOHOMETPHUECKUX https://lesson.edu.ru/902.5/
' HEPABCHCTB 11?class=11
OmepupoBaTh MOHATUSMH: CHCTEMa JIMHEWHBIX YPaBHEHHUU H €€ https://lesson.edu.ru/902.5/
24 pEIICHUE; WCIOIb30BaTh CHCTEMY JUHEWHBIX ypPaBHCHHM s 117?class=11
pELICHUS IPAKTUYCCKUX 33/1a4
95 Haxomuth pemieHuss MPOCTEHINIMX CHUCTEM M COBOKYITHOCTEH https://lesson.edu.ru/902.5/
' parMoHAIbHBIX YPABHCHHUI Y HEPABCHCTB 117?class=11
MopaenupoBaTh pealbHbIE CHTyalldd Ha S3bIKE aure0psl, https://lesson.edu.ru/902.5/
26 COCTABJIAITh BBIPAXKCHUS, YPAaBHEHUs, HEPABECHCTBA U CUCTEMBbI 117class=11
' 10 YCIIOBHIO 3aJIa4M, HCCIIEIO0BaTh IMOCTPOCHHBIC MOJICTH C
UCIIOJIb30BAHUEM arlapaTa areopsl
3 Dy u rpadui https://lesson.edu.ru/902.5/
YHKUHH M TP 112class=11
OnepupoBarh  MOHATUSAMHU:  TEpUoOIUYecKas  (DYHKIHSA, https://lesson.edu.ru/902.5/
IPOMEXYTKH MOHOTOHHOCTH (DYHKIIMHM, TOYKH SKCTPEeMyMa 117class=11
3.1 dbyHKIMKM, HAauOOoJbIlIee U HaUMEHbIIee 3HAYeHHUs] (QDYHKIUU HA
HNPOMEXKYTKE; HCIOJIb30BaTh UX JUIA HCCIEAOBaHUs (DyHKIUH,
3aJJaHHOI rpaduKoM
OmnepupoBaTh  HOHSTUSMHU: rpaguku  TIOKa3aTeJIbHOM, https://lesson.edu.ru/902.5/
32 gorapuMuUecKkoil ¥ TPUTOHOMETPUYECKUX  (YHKIUI; 117?class=11
' n300pakaTh UX Ha KOOPIMHATHOM IUIOCKOCTH M HMCIOJB30BaTh
JUISL pEILICHNs] ypaBHEHUI 1 HEPAaBEHCTB
N300paxkaTh Ha KOOPAWHATHON MJIOCKOCTH T'paMKH JTMHEHHBIX https://lesson.edu.ru/902.5/
3.3 YpaBHEHUW ¥ UCIHOJB30BAaTh HMX [JJIs1 PEHIEHUS CHCTEMBI 11%class=11
JIMHEUHBIX YPaBHEHUN
34 Hcnonp3oBate  rpadmku  QyHKUMH Ui MCCIIEIOBaHHSA https://lesson.edu.ru/902.5/
' MPOIIECCOB U 3aBUCUMOCTEHN U3 JIPYrUuX YICOHBIX JUCIUTUIMH 11?class=11
https://lesson.edu.ru/902.5/
4 Hauana MaTemMaTH4yeckoro aHammsa -
11?class=11
OmnepupoBatb MOHSATHSAMHU: HeTIpepbIBHAS GyHKIHA, https://lesson.edu.ru/902.5/
4.1 NpOM3BOJHAS (YHKIMM;, HCIIOJIb30BaTh TI'E€OMETPUUYECKUH U 117class=11
(u3HYeCcKUi CMBICIT IPOU3BOAHOM JJIsl PELICHUS 33124
42 HaxoauTe npou3BOJHbBIE 3JIEMEHTAPHBIX (DYHKIIMHA, BBIYHCISATH https://lesson.edu.ru/902.5/
' MIPOU3BOIHBIE CYMMBI, POU3BEICHHS, YACTHOTO (DYHKITHI 11?class=11
Hcnonp30BaTh MPOU3BOAHYIO JUIS MCCICIOBaHUS (DYHKIMH Ha https://lesson.edu.ru/902.5/
4.3 MOHOTOHHOCTb M DKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThI 117class=11
UCCIIeIOBaHMS K IOCTPOCHHIO rpaKoB
Vcnonb30BaTh MPOU3BOAHYIO JJISl HAXOKICHHUS HAWIY4IIEero https://lesson.edu.ru/902.5/
4.4 pelieHuss B OPUKIATHBIX, B TOM YHCIE COLMAIBHO- 11%class=11
IKOHOMHYECKUX, 3a/1auax
4.5 OnepupoBaTh MOHATUSMH: TIepBooOpa3Has W  HHTErpal; https://lesson.edu.ru/902.5/
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MOHUMATh FEOMETPUUECKUN U (PU3HUECKUN CMBICT UHTETpajia

11?class=11

16 Haxomutes  mepBoOOpasHbIC  DIIEMEHTAPHBIX  (QYHKIIUH, https://lesson.edu.ru/902.5/
' BBIUUCIIATH HHTETpan mo ¢popmyine HetoroHa - Jleiibnuma 11?class=11
Pemate npukiagHple 3ajayd, B TOM YHCIE COLMAIBHO- https://lesson.edu.ru/902.5/
4.7 SKOHOMHYECKOTO U (PU3WYECKOro XapakTepa, CpeacTBaMu 117?class=11
MaTEeMAaTHYECKOTO aHATN3a
5 Teonns BepOSTHOCTEH I CTATHCTHKA https://lesson.edu.ru/902.4/11
p p ?class=11
51 CpaBHUBATh BEPOSATHOCTH 3HAYCHHWHA CIYYaWHOW BEJIMYUHBI I10 https://lesson.edu.ru/902.4/1
' pacrpeieIeHUIO WK C TOMOIIBIO JHarpaMM 17class=11
OnepupoBarh  TMOHSATHEM  MaTEeMaTHYECKOTO  OXKUJAHUS, https://lesson.edu.ru/902.4/1
59 IPUBOJUTH [PUMEpPBI TOTO, KaK IPUMEHSCTCss MateMaThueckoe | L2class=11
' OKUIaHUE CIYyYalHOW BEIMYMHBI, HAXOJUTh MATEMaTHYECKOEC
O)KUJIaHUE T10 TAHHOMY PaclpeICIICHHIO
5.3 HNwmetp npeacraBiaeHue o0 3aKOHE OOJIBIITUX YHCETT htips:/flesson.edu.ru/902.4/1
' pea 1?class=11
https://lesson.edu.ru/902.4/1
5.4 HNmeTts nipeacraBiieHuEe 0 HOPMAIBHOM pacipeacieHUN 12class=11
6 eoMeTDHS https://lesson.edu.ru/902.3/
p 11?class=11
OmnepupoBaTh MNOHATHAMH: LWIMHIPUYECKAs TTOBEPXHOCTb, https://lesson.edu.ru/902.3/
6.1 oOpazymomue UWIMHIPUYECKONH  TMOBEPXHOCTH,  LUJIUHJIP, 11?class=11
' KOHUYECKAst MMOBEPXHOCTb, obOpazyromue KOHUYECKOU
MOBEPXHOCTH, KOHYC, chepruieckast TOBEpXHOCTh
https://lesson.edu.ru/902.3/
6.2 Pacrnio3HaBath Tena BpaieHus (IMIIMHAP, KOHYC, cepa u 1map) _
117class=11
6.3 OOBACHATD CITOCOOBI TTOJTyUCHHS TEJT BpaIllCHUS https://lesson.edu.ru/902.3/
' e patit 117class=11
6.4 KrnaccuduuupoBars B3aUMHOE  pacIoOIOKeHHE Ccepsl | https://lesson.edu.ru/902.3/
' TUTOCKOCTH 11%class=11
OmnepupoBaTh TMOHATHSIMU: [IAPOBOW CETMEHT, OCHOBaHHE https://lesson.edu.ru/902.3/
6.5 CEerMEeHTa, BBICOTAa CErMEHTa, IIAapOBOM CIJIOH, OCHOBaHUE 11?class=11
IIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CJIOS, IIIAPOBOW CEKTOP
6.6 Breruncnsate 00beMBI U TUIOMIAIA TOBEPXHOCTEH TeN BpallleHus, https://lesson.edu.ru/902.3/
' FEOMETPUUECKUX TeJl C MPUMEHEHHEM PopMyIT 117class=11
OmnepupoBarh MOHATHIMUA: MHOTOTPAHHUK, BIIMCAHHBIN B chepy https://lesson.edu.ru/902.3/
6.7 U ONUCaHHbIM okono cdepsl, cdepa, BHHucaHHAsI B 117class=11
MHOTOTPAHHHK HJIH TEJIO BPAIIECHUS
6.8 BBIUKCIIATE COOTHOMICHHUS MEKIY IIOMIAIIMHU TOBEPXHOCTEH H https://lesson.edu.ru/902.3/
' 00beMaMH MOJJOOHBIX TEll 117?class=11
6.9 N3o06paxaTts uzydaemble (GUTYpPHI OT PYKH U C MPUMEHEHUEM https://lesson.edu.ru/902.3/

IMPOCTBIX YEPTECIKHBIX HHCTPYMCHTOB

11?class=11
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BoinonHATe  (BBIHOCHBIE) IIJIOCKHE YEPTEXKH M3 PUCYHKOB

https://lesson.edu.ru/902.3/

6.10 IPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH 11?class=11
CCUCHHUSI TEJ BpaIlCHUS
W3BnekaTh, HHTEPIPETHPOBATH u peoOpa3oBHIBAThH https://lesson.edu.ru/902.3/
6.11 UH(POPMALIMIO O TPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, 117class=11
NPEJCTaBICHHYIO Ha YePTEkKaxX U PUCYHKaAX
[IpuMensTr  reoMmerpuyeckue  (akThl  JUIT  PEIICHHS https://lesson.edu.ru/902.3/
6.12 CTEPEOMETPUUYECKUX  3a7ad, MPEANOoJararolux HECKOJIbKO 11%class=11
' IIaroB PEUICHHUs, €CIM YCIOBHS MPUMEHEHHS 3aJaHbl B SBHOM
dbopme
6.13 OnepupoBatrhb MOHATHEM: BEKTOP B IPOCTPAHCTBE https://lesson.edu.ru/902.3/
' pHp ' P B HPOCTP 112class=11
BBIMONHATE  IEHCTBHS  CIIOKEHHS  BEKTOPOB, BBIYHTAHHS https://lesson.edu.ru/902.3/
6.14 BEKTOPOB ¥ YMHOXCHHSI BEKTOPA HA YUCIIO, OOBSACHATH, KAKUMHU 11%class=11
CBOWCTBaAMH OHH 00J1a/IaI0T
6.15 [IpuMeHsATH MpaBUIO  Mapajule/IeluIeaa Ipd  CIIOKECHHH https://lesson.edu.ru/902.3/
' BEKTOPOB 11?class=11
OmnepupoBaTh  TOHSATHUSMH:  JICKAPTOBBI ~ KOOPAMHATHI B https://lesson.edu.ru/902.3/
MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPa, PABEHCTBO BEKTOPOB, 117?class=11
6.16 KOOpJMHAThl BEKTOpa, YroJl MEXIy BEKTOpaMH, CKaspHOE
NPOM3BEJICHUE BEKTOPOB, KOJUIMHEAPHbIE W KOMIUIAHAPHBIC
BEKTOPBI
Haxoaute cymMMy BEKTOPOB M MPOM3BEACHUE BEKTOPA HA YHCIIO, https://lesson.edu.ru/902.3/
6.17 YroJd  MEXKIYy  BEKTOpaMH,  CKaJIApHOE  TPOU3BEICHHE, 11%class=11
pacKiIagbpIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3a1aBaTh TUIOCKOCTh ypaBHEHHEM B JICKaPTOBOW CHCTEME https://lesson.edu.ru/902.3/
' KOOpJUHAT 11?class=11
6.19 Pemate mpocTeiilme reoMeTpuvecKue 3aJaud Ha MPUMEHEHUE https://lesson.edu.ru/902.3/
' BEKTOPHO-KOOPJMHATHOTO METO/1a 11%class=11
Pemare 3amau  HaA  [OKAa3aTeNbCTBO  MATEMATHUYECKHUX https://lesson.edu.ru/902.3/
6.20 OTHOLIEHWH M HAXO0XKJIECHHE TE€OMETPUYECKUX BEINYUH [0 11?class=11
' oOpa3siaM MM alIropuT™MaM, IPUMEHssl H3BECTHbIE METObI ITPH
PCIICHNH CTAaHJAPTHBIX MaTEMAaTHYSCKUX 33124
[MpumeHATh,  mpocTeiliie  MpOrpaMMHBIE  CPEICTBA | https://lesson.edu.ru/902.3/
6.21 AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE  CHUCTEMBI IIPU  PELIEHUU 117class=11
CTEPEOMETPUIECKUX 3a/1a4
[TpuBOAMTH TPUMEPHI MaTEMATHUYECKHUX 3aKOHOMEPHOCTEH B https://lesson.edu.ru/902.3/
6.22 NpUPOJE M KU3HU, PACHO3HABATH MPOSBICHUE 3aKOHOB 117class=11
TE€OMETPUH B UCKYCCTBE
[TpuMeHATh MOJTyYCHHBIC 3HAHUS HA MPAKTUKE: aHATU3UPOBATh https://lesson.edu.ru/902.3/
pEalbHbIE CUTYallud W TIPUMEHATh HW3YYEHHBIE IIOHATHUS B 117class=11
6.23 mporecce oucKa pelreHus MaTEMAaTHYECKH
c(OpMyTHpPOBaHHON MpPOOJIEMBI, MOJECIUPOBATH peEabHbBIC

CUTyallMd Ha A3BIKE T'€OMCTPHUU, HCCICAO0BATH IMOCTPOCHHBLIC
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MOJIEIM C UCIOJB30BAHUEM T'E€OMETPUUECKUX MOHATHH U
TEeOpeM, ammapara aireOpbl, pemarh NPaKTHYECKHe 3a7aud,
CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEJIUYUH

Tabmauma 11.3

IIpoBepsiembie eMeHThI coaepskanus (11 kmacc)

Kon IIpoBepsieMblii 2JIEMEHT COlEpKaHUS
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
1.2 CrerneHb ¢ palluoHaIbHBIM ITOKa3areaeM. CBOWCTBA CTEIEHU
1.3 Jlorapudm yucna. [lecaTnynple U HATypalIbHbIE JOTapupMBbI
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIIUX JTOTaPHPMBbI
2.2 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAIbHBIM IIOKa3aTeIeM
2.3 [TprMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zarenbHblC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
26 } Cucremsl J'II/II:I’GI\/'IHI)IX ypaBHeHHU. PemieHne NpUKIagHBIX 3324 C MOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHEHHH
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB
28 [IpuMeHeHne ypaBHEHMH, CUCTEM M HEPAaBEHCTB K PELICHHIO MaTeMaTH4YeCKHX 3ajgad U
3aJ1a4 U3 pazIMYHbIX 00JaCTe HayKu U peanbHON )KU3HU
3 OyHKIUYU 1 TpapUKU
Oyukuus. Ilepuoanueckue  pynkumu. [IpoMexyTku  MOHOTOHHOCTH — (YHKIUH.
3.1 MaxkcumymMbl 1 MUHUMYyMBl QyHKuMu. HambGonblnee M HauMeHblllee 3HaYeHHE (GYHKLUUU Ha
MIPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapUKu
3.3 [TokazarenpHas u morapupmMudeckas GyHKIINU, HX CBOHCTBA U rpaduku
3.4 Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHs] ypaBHEHUH 1 JIMHEHHBIX CHCTEM
35 Hcnonb3oBanue rpadukoB (QyHKIOMA A7 HCCIETOBaHUS TPOLIECCOB M 3aBUCUMOCTEH,
KOTOPBIE BO3HUKAIOT TIPU PEIICHUH 3a/1a4 U3 APYTUX yIeOHBIX MPEIMETOB U peaTbHOW YKU3HU
4 Havana maTreMaTn4ecKoro aHaamsa
41 HenpepriBable pyHKIIMH. MeTo1 MHTEPBAJIOB JIJIsl pELIEHHs] HEPAaBEHCTB
4.2 [TpousBoanas ¢pyHkiuu. ['eomerpruueckuil u GU3NYECKU CMBICI IPOU3BOIHOMN




[TpownsBoaHbIe dMeMeHTapHBIX (QyHKIUH. DOPMYIIbI HaXOXKICHUS MPOU3BOAHOU CYMMBI,

4.3 .
MIPOU3BEACHUS M YACTHOTO (DYHKIIUI
4.4 [TpuMeHeHne MPOU3BOAHON K UCCIEIOBAaHHUIO (DYHKIIMKA HA MOHOTOHHOCTh M SKCTPEMYMBI.
' Haxoxaenne HaubobIero 1 HauMeHbILEro 3HaYeHHs] PYHKIIUU HA OTPe3Ke
45 [IpumeHeHre NPOM3BOAHON [UJIsl HAXOXACHUS HAWIYYLIEro pEIIeHHs B MPUKIAIHBIX
' 3ajayvax, JJIsl ONpeesieHIsl CKOPOCTH TpoIiecca, 3aJaHHOro GOopMYIIoil uin rpadhukom
4.6 [TepBooOpaznas. Tabnuia nmepBooOpa3HBIX
47 WuTterpan, ero reoMeTpuuecKkuii M (U3MYECKuil CMBICI. BpluncieHne uHTerpaiga 1o
' dhopmyne HeroToHa - Jleitbauia
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
YucnoBble XapaKTePUCTUKHU CIIyYalHbIX BETMYHH: MATEMaTUYECKOE 0KHIaHUe, TUCTIEPCHS
U CTaHAApTHOE OTKJIOHEHHue. [Iprumephl NpuMeHeHUsT MaTeMaTH4YEeCKOr0 OXKH/IaHNs, B TOM YHUCIIE B
5.1 3aJlayax U3 MOBCEIHEBHOM XKM3HH. MaTreMaTu4eckoe OXuiaHue OMHApHOM ClydyailHOM BEIMYUHBL.
MatemaTuueckoe OKUJAHUE CYMMbl CIy4YallHBIX BEJIMYMH. MareMaTH4ecKoe OXHJaHue WU
JUCTIEPCHUsi TEOMETPUUYECKOTO U OMHOMHATILHOTO pactpeeieHui
59 3aKkoH OOJNBIIMX YHCET M €r0 pOJib B HAayKe, MpUpoae U odmiectBe. BEIOOpOUHBIN METO
' HUCCIIEIOBAHUMI
53 [Tpumepsl HEMpPepbIBHBIX ClydallHbIX BeNW4YWH. [IOHATHE O MIOTHOCTH pacHpe/eleHHUs.
' 3aiauu, NpUBOJAIIME K HOPMaJIbHOMY pacripeseneHuto. [lonarue o HopMaabHOM pacrpeaeaeHun
6 ['eomerpus
[MunuHapuyueckas TIOBEPXHOCTb, O0O0pa3ylolye UIUIMHAPUYECKOW MOBEPXHOCTH, OCh
6.1 LHWINHAPUYECKON moBepxHOCTH. L{MauHap: ocHOBaHUS M OOKOBasl MOBEPXHOCTh, OOpasyrolas u
0Cb, TUIOIIA/1b OOKOBOM U MOJHON MOBEPXHOCTH
Konunueckass moBepxHOCTh, OOpa3yroline KOHWYECKOM MOBEPXHOCTH, OCh U BEpIIMHA
6.2 KOHHYECKOH nmoBepxHocTu. KoHyc: ocHOBaHME U BepIlKHa, 00pa3youas U 0Cb, IUIOMAAb OOKOBOM
' U TIOJIHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yloliMe M BBICOTAa, OCHOBAaHUSA U OOKOBas
MOBEPXHOCTh
6.3 Cdepa m map: ueHTp, paamyc, AMaMeTp, IUIOMAAb IOBEpXHOCTH cdepbl. B3anmHoe
' pacnosoxeHue cepsl U MIOCKOCTH, KacaTeabHas INIOCKOCTh K cepe, mioianb chepsl
6.4 N3o00pakeHue Ten BpalieHus Ha TUI0cKocTh. Pa3BepTka numuHapa u KOHyca
6.5 KomOuHanmu Ten BpamieHUss U MHOTOTPAaHHUKOB. MHOTOTPaHHMK, OINHCAHHBIM OKOJIO
' cdepsl, chepa, BcaHHAsT B MHOTOTPAHHHK, WITH TEJIO BpaIlEHUS
[Tonsitue 006 oObeme. OCHOBHBIE CBOWMCTBA 00BEMOB Tel. Teopema 00 oOBeme
6.6 NPSIMOYTOJIBHOTO MapaJuieienuneaa u cieacTsus u3 nee. O0beM HmIMHApa, KoHyca. O6beM mapa
Y TI0MA a6 Chepsl
6.7 [TogoGubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY TUIOMIAJSIMU TOBEPXHOCTEH,
' o0BeMaMu MMOJOOHBIX Tell
6.8 Ceuenuss nuiuHApa (mapajielbHO W TEPHEHIUKYISIPHO OCH), CEYEHHMsS KOHyca
' (mapanienbHOe OCHOBAHUIO U MTPOXOJSIIEE Yepe3 BEPIITNHY), CEUCHUS I1apa
6.9 Bekrtop Ha muiockoctu U B mpocTpaHcTBe. ClI0KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE




BEKTOpa Ha uucio. Pa3noxkeHue BekTopa MO TpeM HEKOMILIaHapHbIM BekTtopam. IlpaBuio
napajuienenunena. Pemenue 3anay, cBA3aHHbIX C IPUMEHEHUEM IIPABUJI AEUCTBUN C BEKTOpaMU

[IpsimoyronbHast cucreMa KOOpAMHAT B  IpocTpaHCTBE. KoopaumHaTel — BEKTOpa.
[Ipocreiiine 3amaum B KOOpAMHATaxX. Yrojl Mexay BekropamMu. CKalsspHOE NpPOU3BEACHHUE
BEKTOPOB. BbluncieHue yriioB Mex1y NPsSMbIMH M IUIOCKOCTAMU. KoopAauHATHO-BEKTOPHBII
METO/ IIPU PEIICHUH T€OMETPUUECKUX 3a7a4

6.10

st mpoBeieHus €IMHOTO TOCYJapCTBEHHOTO SK3aMeHa 1o Maremaruke (naiee - EI'D mo maremaruke)
UCTIOJNB3yeTCsl TepeveHb (Koau(uKaTop) MpOBEpsSEMBbIX TPEOOBaHWUH K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNsHON MPOrpaMMBbl CpEeAHETo o0IIero 0Opa3oBaHus U JIEMEHTOB cojaepkanus. [Ipu mpoBeneHnn
EID mno wmaremaruke 0a30BOro ypoBHS H3 TIepeuHs (koaupukaTtopa) BBIOMpAIOTCA TO3UIINH,
COOTBETCTBYIOMIME eaepanbHON pabodeii mporpamMme 1Mo MaTeMaTuke (0a30BbIi YPOBEHB)

Tabmuua 11.4

[Iposepsiembie Ha EI'D mo matemaTuke TpeboBaHus
K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEIbHON POTPaMMBI
CpeaHero odmiero oopazoBaHus

Kon [TpoBepsiembie TpeOOBaHMS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI OCHOBHOIM
MIPOBEPSEMOTO 00pa3zoBaTeNbHON IPOTPAMMBI CpeHero o0mniero 00pa3oBaHus
TpeOoBaHUs
1 Bnagenne MeromamMu JOKa3aTeNbCTB, QITOPUTMAMHU pEIUICHHS 3aJad; yMEHHE

dbopMynupoBaTh U ONEPUPOBATh MOHATUSAMU: ONpEIEIIEHUE, aKCHOMa, TEOpeMa, CIIEJICTBUE,
CBOWCTBO, MPHU3HAK, J0KA3aTEIbCTBO, PABHOCHIIbHBIE (DOPMYIUPOBKU; MPUMEHATh UX; YMEHHE
dopMynupoBath 0OOpaTHOE€ M MPOTUBOIOJIOKHOE YTBEPXKACHHWE, NPUBOAMTH IPUMEPHl U
KOHTPIIPUMEDPBI, UCIOJIB30BaTh METOJ MaTEMaTUYECKON MHIYKIUH; IPOBOJUTH J10Ka3aTEIbHbIE
paccyXAeHMsl TpH PpELIeHWH 3a]ad, OLIEHWBATh JIOTMYECKYI0 IPAaBHIBHOCTb PAaCCYXIECHUM;
YMEHHE ONEPUPOBATh MOHATUSAMU: MHOXKECTBO, MIOAMHOXECTBO, ONEpAallMi HaJl MHO)KECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaT Juis OINHUCAaHUs pealbHbIX
IPOIIECCOB U ABJICHUNA M MPHU PELICHUM 3a/1a4, B TOM YHUCIIE U3 JAPYIMX y4EOHBIX NPEIMETOB;
YMEHHME ONEepUpOBATh MOHATHAMU: rpad, CBSI3HBIM rpad, AepeBo, LUK, Tpad Ha IIIOCKOCTH;
yYMEHHUE 3aJlaBaTh M ONUCHIBATh I'padbl pa3IUYHBIMU CHOCOOAMH; HCIONb30BaTh Ipadbl MpH
pelIeHnu 3aaau

2 YMeHue onepupoBaTh NOHITHIMU: HATYPAJIbHOE YUCIIO, LIEJI0€ YUCIIO0, CTENEHb C LIEIbIM
II0Ka3aTelleM, KOPEHb HaTypalbHON CTENEHH, CTENEHb C PAllMOHAIBHBIM TI0KA3aTeNIEM, CTENIEHDb
C JICMCTBUTENBHBIM TOKa3aTeNeM, JJorapudM 4ucia, CHHyC, KOCHHYC U TaHT'€HC MPOU3BOJIBHOTO
qucia, OCTaTOK IO MOJIYJIIO, PalMOHAJIbHOE YHUCIIO, UPPALMOHAIBHOE YHUCIIO, MHOMKECTBA
HATypaJIbHbIX, II€JIbIX, PalUOHAJIBHBIX, JCUCTBUTENbHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NpPU3HAKU JIETUMOCTH, HAUMEHbIIMH OOLMi JenuTens W HauMEHbIee o0Iee KpaTHoe,
anroput™ EBKIMAa mpu pelieHud 3a7ad; 3HAKOMCTBO C pa3IUYHBIMH MO3MIMOHHBIMU
CHUCTEMaMM CYMCJICHHS; yMEHHE BBINOJHATh BBIYMCICHUE 3HAYCHUH U IpeoOpa3zoBaHUs
BBIpQXEHUM CO CTemeHsMH U Jjorapudmamu, mpeoOpa3zoBaHUs JPOOHO-paIlOHATBHBIX
BBIP@KEHUI; YMEHHME ONepHpOBaTh MOHATUSAMM: IIOCIEA0BATEIBLHOCTh, apH(pMeTHdecKas
nporpeccusi, TreoMeTpudeckas mporpeccus, OECKOHEYHO YyObIBarolas IeoMeTphYecKas
IIPOrpeccusi; yYMEHUE 3a7aBaTh I10CJIEJ0BATEILHOCTH, B TOM YHCJE C IOMOLIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUPOBaTh MOHITUSIMH: KOMIUIEKCHOE YUCIIO, COMPSYKEHHbIE KOMIIEKCHbBIE
Yuciaa, MOAYJIb M apryMEHT KOMIUIEKCHOTO uyHcia, ¢opMma 3amucH KOMIUIEKCHBIX YHCel




(reomeTpuyeckasi, TPUTOHOMETpPHYECKas ©  anredpawdeckas); yMeThb  IPOU3BOAUTH
apI/I(l)MeTI/I‘-IeCKI/Ie HeﬁCTBHﬂ C KOMIUICKCHBIMHA 4YHUCJIaMU; IPUBOAWUTH IPUMCPBI UCII0JIb30BAHUA
KOMIUIEKCHBIX YHCEIN; ONEepUPOBaTh MOHATHSAMH: Martpuma 2 X 2 u 3 X 3, ompelnenuTelib
MaTPHUIIbI, TEOMETPHUYECKHI CMBICIT OTIPEACTUTEIIS

YMeHue onepupoBaTh MOHATHSIMU: pallMOHAIbHBIC, UPpALMOHATIbHBIC, TTOKA3aTENbHEIE,
CTENeHHbIE, JIorapupMUYecKue, TPUTOHOMETPUYECKUE YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;
yYMEHUE ONEPUPOBATH MOHSTHSAMHU: TOXJIECTBO, TOXKJIECTBEHHOE NMpeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMa ypaBHEHUN U HEPaBEHCTB, PABHOCWJILHOCTh YPAaBHEHUMN, HEPABEHCTB U
CHUCTEM; yMEHHUE peIllaTh YpaBHEHHUs, HEPaBEHCTBA U CHUCTEMbl C TMOMOUIBIO PaA3IMYHBIX
[IPUEMOB; pellaTh ypaBHEHUs, HEPABEHCTBA U CHCTEMBI C IMapaMETPOM; MPUMEHITh YPAaBHEHUS,
HEpPaBEHCTBA, MX CHCTEMbI ISl PEHICHUS MaTEMaTUYECKUX 3aJlad M 3aJad U3 Pa3IuyHbIX
obJyacTell HayKu U PeasIbHON KU3HU

YMeHue onepupoBaTb HNOHATUAMM: (YHKLHSA, YETHOCTb (YHKLUH, NEPUOJUYHOCTb
(GyHKIMH, OTPaHMYEHHOCTh (YHKIMHM, MOHOTOHHOCTH (YHKIMH, 3KCTpeMyM (DyHKIUH,
HauOoJplllee U HaWMeHbIlee 3HaueHHs (QYHKIUM Ha IPOMEXKYTKE, HeNpepblBHAs (YHKIMS,
aCHMIITOTHI Tpaduka (GYHKIMH, IIepBas U BTOpas MPOU3BOAHAS (DYHKIMH, TEOMETPUUYCCKUN U
¢u3nyeckuif CMBICI TPOM3BOJIHON, IEepBOOOpa3Has, ONPEACICHHbI HHTErpaig; yMEHHE
HAaXOJUTh AaCUMOTOTHI Tpaduka (GYHKIWUU; YMEHHE BBIUUCIATH MPOU3BOJHBIE CYMMBI,
IPOM3BEACHUS, YAaCTHOTO M KOMIO3MLMHU (YHKLUUH, HAaXOAUTh ypaBHEHHE KacaTelbHOH K
rpaduky (GYHKOIHH; YMEHHE HAXOIWTh IPOW3BOAHBIC 3JEMEHTApHBIX (YHKIMIA; yMEHUE
UCIOJIb30BaTh TMPOM3BOJHYIO JJIs HCcieloBaHMs (DYyHKIMM, HaXoauTh HauOoJdbLINE U
HaVMEHBIIME 3HA4YCHUs (QYHKIWUW; CTPOUTh TpapUKd MHOTOWICHOB C HCIIOJIb30BAaHHEM
anmnapara MaTeMaTH4eCKOIO aHajau3a; IPUMEHATh IPOU3BOJHYIO JJI HaXOKICHUS HAaWIydlIero
pelieHusl B NPUKIAJHBIX, B TOM YHUCJE COLUAIBHO-)KOHOMHYECKMX M (PU3MUYECKUX 3a/adax;
HaXOAuTh IJIOmAgd M 00BeMbl (UIYyp ¢ TIIOMOIIBIO HMHTErpana; HIPUBOAUTH NPUMEPHI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS C TOMOIIBIO ] PepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBarh NOHATHAMU: rpapuK yHKIMH, oOpaTHast (GyHKIMS, KOMIO3UIHS
byHkuui, auHelHas QyHKIMS, KBagpaTHuHas (QyHKIMS, palMoHaNbHas (YHKLUS, CTEIICHHAs
(GyHKIMS, TpUTOHOMETpUYeckue (YHKIUHU, OOpaTHblE TpPUTOHOMETpUYEeCKUue (yHKIUH,
nokaszareiabHas M Jorapudmuyeckas QGYHKUMU; YMEHHE CTPOMTh TpauKH H3yYEHHBIX
(GyHKIMHI, BBINONHATH NpeoOpazoBaHus Trpa@uKoB (YHKUIUN, HCHOJB30BaTh Tpa@UKU IS
U3y4YEeHHsI MTPOLIECCOB U 3aBUCUMOCTEH, MPHU pEIIeHUH 3aJa4d U3 JPYTUX y4eOHbIX MPEIMETOB U
3a7a4 U3 peaJbHOM >KU3HM; BbIpaXaThb (OpMynamMu 3aBUCHUMOCTH MEXAy BEIUYMHAMU;
UCIOJIb30BaTh CBOMCTBA M rpadMKu (PYHKIUH Ui pelieHus] ypaBHEHHU, HEPABEHCTB U 33734 C
napamMeTpamMu; H300pakaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHH YypaBHEHUH,
HEPABEHCTB U UX CUCTEM

VYMeHue pemiate TEKCTOBBIE 3a/1a4M Pa3HbIX THIIOB (B TOM YHCJIE Ha MPOLEHTHI, 10U U
4yacTH, Ha JABW)KEHME, paboOTy, CTOMMOCTb TOBapOB M YCIyr, HAJOTH, 3aJaud U3 olnactu
yIpaBJIeHUS] JUYHBIMA M CEMEWHBIMH (MHAHCAMH); COCTABIATH BBIPAXKEHHUS, YpaBHEHUS,
HEPAaBEHCTBA W HUX CHUCTEMBI IO YCJIOBHUIO 33Jayd, HCCIEAO0BaTh IOJYyYEHHOE pEIIeHHE U
OLIEHUBATh INPaBAONOAOOHOCTh Pe3yIbTaTOB; YMEHUE MOJEIMPOBATH PealbHbIEe CUTYallUH Ha
A3bIKE MaTEMaTHKH; COCTAaBJISITh BBIPAKEHUS, YPAaBHEHHs, HEPABEHCTBA M HX CUCTEMBI IO
YCIIOBHIO 3ajlaydl, MCCIEeI0BaTh MOCTPOCHHBIE MOJETIH C MCHOJIb30BAHMEM amrapara aareopsl,
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3ynbTar

YMeHue onepupoBarh NOHATUSIMU: CpeHEee apupMeTHIecKoe, MeraHa, Haubobliee 1
HalMEHbIIee 3HAYCHHUs, pa3Max, TUCIEPCHs, CTaHJApTHOE OTKJIIOHEHHE YHUCIOBOIO HAbOpa;
YMEHHME W3BJIEKaTb, WHTEPHPETUPOBATh HHGOpPMAIUIO, NPEJICTaBICHHYI0 B TabiuIax, Ha
auarpaMmax, Tpadukax, OTpaKarollyl0 CBONCTBA peajbHBIX IPOLECCOB U  SIBICHUIL,
MPEJICTaBIATh HHOOPMALIMIO C TOMOIIBI0 TabMUI] U AMArpaMM; HCCIIE0BAaTh CTATHCTUYECKUE
JJaHHbIE, B TOM 4YHCIE C IpPUMEHEHHEM TIpadUYecKuX METONOB M DIEKTPOHHBIX CPEICTB;




rpau4ecKy MCCIIE0BAaTh COBMECTHBIE HAOJIOJEHHS C MOMOIIBI0 JUArpaMM pAacCEeUBaHUS U
JIMHEHHOM perpeccuun

YMeHue onepupoBaTh MNOHATHSAMH: CIy4ailHBIA ONBIT W CIy4alHOE COOBITHE,
BEPOATHOCTh CIIYYalHOTO COOBITUSI; YMEHHE BBIYMCIATH BEPOSTHOCTH C HCIHOJIB30BaHUEM
rpadU4ecKuX METOJOB; MPHUMEHATh (POPMYIBI CIOKEHUS M YMHOXXEHUS BEPOSTHOCTEH,
dbopmyy TMONHOW BeposTHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (DAKTBI U (HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; YMEHHE ONEPHPOBATH MOHATHSIMHU: CIydaiiHas
BEJIMYMHA, paclpeiesiecHue BEpOATHOCTEH, MaTeMaTH4ecKoe OXXKHJIaHue, AUCIEePCUs U
CTaHJAPTHOE OTKJIOHEHHE CIIy4YallHOW BEIMYUHBI, (YHKIHUU paclpeesieHus] U IUIOTHOCTH
PaBHOMEPHOTO, TOKa3aTeIbHOTO W HOPMAaJbHOIO pACHpEeleieHH; yYMEHHE HCII0JIb30BaTh
CBOWCTBA M3YYEHHBIX pacIpeleIeHUil Ul pelIeHus 3a/1a4; 3HAaKOMCTBO C MOHATHUAMU: 3aKOH
OOJBIIMX YHCET, METOJbl BBIOOPOYHBIX HCCIIEJJOBAHUN;, YMEHHE MPUBOJUTH IPUMEPHI
NPOSIBJIICHUS. 3aKOHA OONIBIIMX YHUCEN B MPHUPOJHBIX W OOIIECTBEHHBIX SIBICHHIX; YMEHHE
OIepUpPOBATh MOHITUSIMU: COUYETAHUE, IEPECTAHOBKA, YUCIIO COYETAHUN, YUCIIO MEPECTaHOBOK;
6unom HplOoTOHA; yMEHHE NMPUMEHATh KOMOMHATOPHBIE (DAKTHI M PACCYKICHHS JJISI PEIICHHS
3aJa4; OLICHUBATh BEPOSTHOCTU PEATbHBIX COOBITUI; COCTaBJIATH BEPOSTHOCTHYIO MOJENb U
UHTEPIPETHPOBATH NOTYICHHBIA PE3YIIbTAT

YMeHHe onepupoBaTh MOHATUAMM: TOYKA, IpsMasi, INIOCKOCTb, IIPOCTPAHCTBO, OTPE3OK,
Jy4, BEJIMYMHA YIJIA, IJIOCKUM yroJl, IBYIpPaHHBIA yroj, TPEXI'PaHHBIM yroJl, CKpeluBaroIecs
IpsIMBIE, IAPAUICIBHOCTD W IEPHEHAMKYJSIPHOCTh IPSAMBIX M IIOCKOCTEM, YIrOJd MEXAY
IPSIMBIMHU, YTOJI MEXKAY NPSMON U IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMHM, PAaCCTOSHHE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE MEKIY IPSIMBIMH, PACCTOSHUE MEXAY INIOCKOCTSIMU; YMEHHE
UCIOJIb30BaTh IpPU PELICHUH 3a]ad H3ydeHHble (aKThl M TEOpPEMbl IUIAHUMETPHUM; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTH MaTEMaTHUYECKHUE MOJENIU C
IIOMOUIbI0 T€OMETPUUYECKUX MOHATUN U BEJIWYUH, PELIATh CBS3aHHBIE C HUMHU IPAKTUYECKHE
3a1a4u

10

YMeHnue onepupoBaTh MOHATHAMU: IUIOHIA/b (PUTYpBl, 00beM (QUTYypbl, MHOTOTPaHHHUK,
NpaBUIbHBI MHOTOTPaHHUK, CEUYEHHWE MHOTIOrpaHHMKa, KyO, Mapajuleienumnesa, Mpu3Ma,
nupamMujia, purypa u moBepXHOCTh BpallleHUs, IUIUHAP, KOHYC, map, cgepa, miomaias chepsl,
IUIOINA/b MIOBEPXHOCTH MUPAMUBI, TIPU3MBI, KOHYCA, IUIUHIPA, 00beM KyOa, MPpsIMOYToJIbHOTO
napajuieienunea, nupamuasl, NPU3Mbl, NUWIMHAPA, KOHYCA, IIapa, pa3BepTKa MOBEPXHOCTH,
CEYCHUS KOHYCAa U LUIMHAPA, NapaJUIeIbHbIE OCU WIM OCHOBAaHUIO, CEYCHUE I11apa, INIOCKOCTb,
Kacaromasicss ceppl, LWIMHIpA, KOHYCa; YMEHHE CTPOUTh CEUYEHHE MHOIOIPaHHUKA,
n300pakaTb MHOTOTPAHHUKH, (PUTYpBI M MOBEPXHOCTH BpAIllEHHs], UX CEUYEHUs, B TOM YHCIE C
MOMOIUIBbIO 3JIEKTPOHHBIX CPEJCTB; YMEHHME IPUMEHSTh CBOICTBA T€OMETPUYECKUX QUTYD,
CaMOCTOSITENIbHO (HOPMYITUPOBaTh ONpEAETICHUs H3ydaeMbIX (UIYp, BBIABUIaTh THUIOTE3BI O
CBOICTBaxX M MpHU3HAKaX reoMeTpuyecKux (uryp, 000CHOBBIBATh UM OIPOBEPraTh UX; YMEHUE
NPOBOJUTH KiIacCU(UKAIMIO (UTYp MO Pa3IMYHBIM HpPU3HAKaM, BBINOJIHATH HEOOXOAHMMBIE
JIOTIOJIHUTEJIbHBIE IIOCTPOCHUS

11

YMeHue ornepupoBaTh MOHATUAMH: ABHKEHUE B MPOCTPAHCTBE, MAapAJJIEIHHBIN TIEPEHOC,
CUMMETpHS Ha MJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, IpeoOpazoBaHue Moaoousi, mogo0HbIe
burypsl; yMeHue pacro3HaBaThb paBHbIE M IOJ0OHBIE (QUIYyphl, B TOM YHCJIE B IPHUPOIE,
HCKYCCTBE, apXUTEKTYpE; HMCIOJb30BaTh I'€OMETPUUYECKHE OTHOIICHHWS NpPHU PELIEHUU 3a/1ady;
HaXOJIUTh TEOMETPUUYECKUE BETUYMHBI (JUTMHA, YTOJI, TUIOIaAb, 00bEM) MPH PEIICHUH 3a/1a4 U3
IPYTUX YYeOHBIX TPEIMETOB M M3 PEAbHON >KM3HH; YMEHHUE BBIYHCISATH T'€OMETPHUYECKUE
BENTMYMHBI (JUTMHA, YTOJI, IUIONIA/lb, OOBEM, IUIONIA/lh MOBEPXHOCTH), UCIIOIB3Ysl H3YYCHHBIC
dbopMynbl U METOJbI, B TOM YHCJE: IUIONIAJb TMOBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHYCA,
MUAJTUHAPA, TUIOMIAAb cepbl; 00beM KyOa, MPSIMOYTOJBHOTO MapajuieNienuIieia, MUpaMuIbl,
MPU3MBL, IWIMHPA, KOHYCA, Iapa; YMEHUE HAXOIUTh OTHOIICHHE 00BEMOB MOJOOHBIX GUTYD

12

YMmenue ONCpHUpPOBaATh IMOHATUAMU: MPAMOYroJibHasg CHUCTEMa KOOpJAUHAT, BCKTODP,




KOOPJIMHATHI TOYKH, KOOPJAUHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO,
pasyioKeHUEe BEKTOpa Mo 0a3ucy, CKAISIPHOE MPOM3BEACHUE, BEKTOPHOE MPOU3BEICHUE, YTOJ
MEXIy BEKTOpaMHU; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ JJIsl pELICHUs
reOMETPUYECKUX 3a/1a4 U 3a/1a4 JPYTruX y4eOHbIX IPEAMETOB

13

YMeHue BrIOMPATh MOIXOISAIINNA METOJ ISl PEIICHHSI 3a/1a4K; IOHUMAaHNE 3HAYUMOCTHU
MaTeMaTUKd B HM3yYEHUU MPHUPOJHBIX M OOLIECTBEHHBIX IPOLECCOB M SIBJICHHI; yMEHUE
pacno3HaBaTh MPOSBICHUE 3aKOHOB MAaTE€MaTUKH B HMCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBON MaTeMaTHYECKON HAyKU

Tabmuma 11.5
IlepeueHb 311eMEHTOB cofiepxKaHusl, IpoBepsieMbIX Ha EI'D
110 MaTeMaTHKe

Kon [IpoBepsieMblIii AIEMEHT COJIEPAKAHUS
1 Yucna ¥ BIYUCIIECHUS

1.1 Harypanbnble u nensie uncia. Ilpu3Haku AeIMMOCTH LEeNbIX Yncel

1.2 Pannonanpnble unciaa. OOBIKHOBEHHBIE U J€CATUYHbIE JPOOU, IPOLIEHThI, OECKOHEUHbIE
MEPUOANYECKHE Ipodu

1.3 Apudmernueckuil KOpeHb HaTypajbHOM cTeneHu. JIeHCTBUS C apupMeTHUECKUMHU
KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ nensiM nokazateneMm. CTeneHb ¢ palMoHalIbHBIM Moka3arenem. CBolicTBa
CTENEeH!

1.5 CuHyc, KOCHHYC U TAaHT€HC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. [lecaTHIHbIE U HATYPAIbHBIC JTOTaPHUPMBI

1.7 JeiictButenpHble yncia. ApudMeTndeckue Onepanuy ¢ JAeWCTBUTEIbHBIMU YHCIAMH.
[TpubnuxeHHble BBIYMCICHUS, MpPaBUIa OKPYIJIEHUs, TNPUKUAKA M OLEHKa pe3ysbTaTa
BBIYMCIICHUI

1.8 [TpeoOpa3oBanue BhIpaKEHUN

1.9 KommnekcHsle uncna

2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIIOHAIbHBIE YPAaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toka3zarenbHbIe U JOrapuPpMUUIECKHE YPaBHEHUS

2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBA

2.7 [ToxazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA




2.9

CucreMbl 1 COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB

2.10 VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C lTapaMeTpaMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpeaenTeab MaTpUIlbl
3 DOyHKINUH U TpaPUKH
3.1 OyHKIUsg, crnocodbl 3amanus ¢GyHkiuu. ['paduk dyHkuun. B3anmHO 00paTHBIE
¢ynkuuu. Yetnsle u HeueTHbIe GyHKuMU. [leprnoanyeckue GyHKIMN
3.2 Ob6nacte onpefeneHUss HM MHOXECTBO 3HaueHWi QyHkuuu. Hymum  dysxmm.
IIpomMexxyTkH 3HAKONOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U
MUHUMYMBI pyHKIMU. Haubonbiee n HanMeHbInee 3HaueHne (PyHKIMK Ha TPOMEKYTKE
3.3 CrenenHas (yHKIMs C HaTypajlbHBIM U LieJNbIM Ioka3areneM. Ee cBoiicTBa u rpaduxk.
CBoiicTBa u rpaduk KOpHS n-0i cTeneHn
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenpHas u norapupmMudeckas GyHKINU, UX CBOMCTBA U rpaduku
3.6 Touku paspsiBa. AcuMnTOTH TpadukoB (Gynkimidt. CBoiicTBa (PyHKIHMA, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEI0BATENILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccur. @opmyia CI0XKHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajimza
41 [TpousBoaHas ¢pyHkiuu. [Ipon3BoIHbIE 371€MEHTAPHBIX (PYHKITHIMA
4.2 [IpumeHeHre TPOU3ZBOAHOW K HCCIEIOBaHUIO (YHKIMH Ha MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoxieHre HauOosbIIero 1 HaMMEHbIIEero 3Ha4eHusl (QyHKIIUU Ha OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa 1 JOruKa
5.1 MHoecTBO, onepanuu HaJl MHOKecTBaMu. J{narpammel Ditsiepa - BenHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenbHasi CTATUCTHKA
6.2 BepostHocTh
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbI€ U TTTOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu




7.4

Tena u MOBEpXHOCTH BPALICHUS

7.5

KOOpI[I/IHaTBI 1 BCKTOPLI

Jl1s mpoBeieHrs €IMHOT0 TOCYJapCTBEHHOTO SK3aMeHa 1o MaTemaruke (nanee - EI'D mo matemaTuke)
UCIIOJNIb3YETCS TMepeueHb (KoauduKaTop) MpoBEpSeMBIX TPeOOBaHWI K pe3yabTaTaM OCBOCHUS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbI CpEAHEro 001Iero 00pa3oBaHus U JIEMEHTOB COJIEPIKAHUS.

Tabnuna 12
[TpoBepsiembie Ha EI'D mo maremaTuke TpeOOBaHUS
K pe3yJibTaTaM OCBOCHHsI OCHOBHOW 00pa30BaTeNIbHOI MPOrpamMmbl
cpenHero oomiero oopazoBaHus

Kon
IPOBEPSIEMOT0
TpebOBaHUS

[IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pPe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pa30BaTeNbHOI MPOrpaMMbl CpeTHEr0 0011Iero 00pa3oBaHus

1

Brnagenne wmeTtomamu 0Ka3aTeNbCTB, AJrOPUTMAMM  PELIEHUS 3a/lady; yMEHHE
(dbopMynupoBaTh U ONEPUPOBATH MOHATUSMU: OIpE/eIeHHe, aKCHOMa, Teopema, CJe/ICTBUE,
CBOMCTBO, IPU3HAK, J10KA3aTEIbCTBO, PABHOCUJIbHBIE (DOPMYIMPOBKY; MPUMEHSITh UX; YMEHUE
dbopMynupoBaTb 00paTHOE U MPOTUBOMOJIOKHOE YTBEPKICHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDPBI, UCIOIb30BaTh METOJ MAaTEMATUYECKON MHAYKIIMU; IPOBOAUTD JI0Ka3aTeIbHbIE
pacCyXJIeHHsl MpU PEUIeHUM 3aJay, OLEHHUBATh JIOTMYECKYIO IPaBUIBLHOCTh PACCYXKIACHUI;
YMEHHE ONEPUPOBATH MOHATUIMU: MHOKECTBO, IIOJMHOKECTBO, OIEpPAI[MU HaJl MHOXKECTBAMU;
YMEHUE HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM anmapar /s OIMCAaHUsl PeaJbHbIX
IIPOLIECCOB U SIBJICHUI M IPU pELIeHMM 3a7ad, B TOM YHCIE U3 JAPYrUX Y4eOHBIX NMPEAMETOB;
yYMEHHE ONEepPUPOBATh MOHATUSAMU: Tpad, CBA3HBIA rpad, IepeBo, LUKI, rpad Ha MIOCKOCTH;
YMEHHUE 337aBaTh W OIMCHIBATh Tpadbl Pa3sNIUYHBIMU CIOCOOAMH; HCIIONB30BaTh rpadsl mpu
pelIeHnH 3a1a4

YMeHue onepupoBaTh NOHATUSMU: HATYpPaJIbHOE YUCIIO, LIEJI0€ YUCIIO, CTENIEHD C LIEIbIM
[I0Ka3aTesaeM, KOpEeHb HaTYpaJlbHOM CTENEHH, CTENEeHb C PallMOHAJILHBIM I10Ka3aTeieM, CTEIIEHb
C JIeHICTBUTENBHBIM ITOKa3aTeIeM, JOrapu(m yucia, CHHYC, KOCHHYC U TAHT'€HC IPOU3BOJILHOTO
YKclia, OCTAaTOK MO MOJIYJIIO, pallOHaIbHOE YHCIIO, HMPPALMOHAIBHOE YHCIIO, MHOXECTBA
HaTypaJIbHbIX, LEJIbIX, PALUOHAIBHBIX, JEHCTBUTEIBHBIX UHCEN; YMEHUE HCI0JIb30BATh
MPU3HAKKU JETMMOCTH, HAaUMEHbIIMNH OOIIMHM JenuTedb M HauMeHbllee oOliee KpaTHoe,
anroput™ EBKiIMIa Hpu pelIeHWH 3anad; 3HAKOMCTBO C Ppa3IMYHBIMU IO3MLIMOHHBIMU
CUCTEMAaMH CUHCJICHMS; YMEHME BBINOJHATH BBIUMCICHME 3HAYEHMH M TpeoOpazoBaHUs
BBIp@XEHUII €O cTemeHsMH U Jorapupmamu, mnpeoOpa3oBaHUS JIPOOHO-PALIMOHAIBHBIX
BBIPQXEHUI; YMEHHE ONEepUpOBaTh TMOHATUSAMU: IIOCIEI0BATEIbHOCTD, apu(MeTHyecKas
mporpeccusi, TeOMeTpHuYecKass mporpeccus, OecKOHEYHO YOBbIBaroIlas TIeoMeTpuyecKas
Mporpeccus; yMEHUeE 3a/1aBaTh MOCIEI0BATEIbHOCTH, B TOM YHCJIE C MIOMOILBIO PEKYPPEHTHBIX
bopMy1; yMEHHE ONEepUpPOBATh MOHATUSIMHU: KOMIJIEKCHOE YUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE
qyclia, MOJAYJIb M apryMEeHT KOMIUJIEKCHOTO 4Hcia, ¢opMa 3aluch KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas, TpUTOHOMETpUYEecKas M  ajredOpanueckas); yMeTb  IPOU3BOJUTH
apudmeTnyeckue NeHCTBUS C KOMIJIEKCHBIMU YHCIIaMU; MPUBOAUTH MPUMEPHI UCIIOIB30BaHUS
KOMIUIEKCHBIX 4YMCEJl; ONEpUPOBATH MOHATHSAMHU: MaTpuuma 2 x 2 u 3 X 3, ONpenenuTens
MaTpHUIIbl, TEOMETPUYECKHI CMBICI OTIPEAeTUTENS

YMeHue onepupoBarh NOHATHAMU: PALIMOHAIIBHBIE, UPPALMOHAIbHBIE, ITOKA3aTEeIbHbIE,
CTEIeHHbIE, JIorapu(pMUUECKUE, TPUTOHOMETPUUECKIE YPAaBHEHHSI U HEPABEHCTBA, X CHCTEMBI;
yYMEHHE OIEepUpPOBaTh MOHATUSMU: TOXKAECTBO, TOKIECTBEHHOE MpeoOpa3zoBaHUe, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMA YPaBHEHUN U HEPABEHCTB, PABHOCHUIIBHOCTb YPABHEHUM, HEPABEHCTB U
CUCTEM; YMEHME peIlaTb YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBl C IOMOIIBIO Pa3IMYHBIX
[IPUEMOB; pellaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C [TapaMETPOM; IIPUMEHATh YPaBHEHHUS,




HEPaBEHCTBA, MX CHCTEMBI JJIsl PELICHHS MaTeMaTHYECKUX 3aJad W 3aJad M3 Pa3IHuHbIX
o0JacTeil HayKH U pealbHOM KU3HH

YMeHue onepupoBaTh MOHATUSAMH: (QYHKIUS, YETHOCTh (DYHKIUH, MEPUOIUYHOCTD
(GyHKLIMH, OrPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb (YHKLMH, OSKCTpeMyM (DyHKIUH,
HauOospllee ¥ HAaMMEHbIIEEe 3HaueHHUs (DYHKIMM Ha TPOMEXYTKE, HempepbiBHas (DyHKIMS,
acUMIITOTHI rpaduka (QyHKIMM, IIepBas U BTOpas IPOM3BOIHAS (YHKLUHU, TE€OMETPUUECKUNA U
¢u3nvyeckuii CMBICT TPOM3BOJHOW, MEpPBOOOpa3Has, OMNPEACICHHbIM HHTErpayl; yYMEHHE
HaxoAUTh AaCUMNTOTHl rpaduka (QYHKIUH; YMEHHE BBIYUCIATH IPOU3BOJIHBIE CYMMBI,
MPOU3BEACHUS, YAaCTHOTO M KOMIIO3MIMHU (YHKIUH, HaXOIUTh ypaBHEHHE KacaTelIbHOH K
rpaduky (QyHKIUM; yMEHME HaXOAWUTh NPOU3BOJHBIC 3JIEMEHTApHBIX (QYHKLUUH; yMEHHE
UCIOJB30BaTh TPOU3BOAHYIO Ul HCCIeNOBaHUA (YHKUWH, HAXOAUTh HAWOONBIINE U
HauMEHbUIME 3HaueHUs (QYHKIMHA; CTPOUTh TIpaUKU MHOTOYICHOB C MCIIOJIb30BAaHUEM
anmapara MaTeMaTU4EeCKOTO aHAIN3a; IPUMEHATh IPOU3BOIHYIO JUIsl HAXO0XKACHUS HAaUITY4IlIero
peleHusl B MPUKJIAAHBIX, B TOM YHUCIIE COLUAIbHO-3KOHOMUYECKUX U (PU3NYECKHUX 3a/1adax;
HaXO/JWTh IUIOMIAJM W O00BeMBI (PUTYp C TOMOIIBIO HWHTErpaia; NPUBOIUTH IPUMEPHI
MaTeMaTHYeCKOro MOJICIIMPOBAHUS C TOMOIIBIO TU(PepeHInanbHbIX YPaBHEHUI

YMeHue onepupoBaTh NOHATUAMU: rpaduk GyHKIUN, 0OpaTHas QYHKIMS, KOMIIO3ULIMS
byHKUMH, TUHEHHAas QYHKIUSA, KBaApaTHIHas (YHKIUS, palldoHaIbHas (YHKIUS, CTENCHHAS
(GyHKLMSA, TPUTOHOMETpUUYECKHE (YHKIMH, OOpaTHble TPUTOHOMETpUYECKHe (QyHKIUH,
MoKaszaTeibHass W Jorapupmuueckas (QYHKIUH; YMEHHE CTPOUTHh TpaduKH H3Yy4EeHHBIX
GyHKIUH, BBINONHATH MpeoOpa3oBaHus rpa@ukoB (GYHKIMH, HCIONB30BaTh Tpaduku A
M3yUYEHHS TIPOIECCOB U 3aBHCUMOCTEH, TIPU PEIICHUH 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB U
3aJjad U3 pealbHON JKU3HU; BBIpAXKaThb (QOPMYyJIaMH 3aBUCUMOCTH MEXJYy BEJIMYMHAMU;
WCIIOJIB30BaTh CBOMCTBA U rpaduku (QYHKIUH JJIs pelIeHnsT ypaBHEHH, HEPABEHCTB U 3a]1a4 C
napameTpamu; M300paxaTh Ha KOOPAMHATHOM IJIOCKOCTM MHOKECTBA pEIIEHUIl ypaBHEHU,
HEPaBEHCTB U UX CUCTEM

YMeHue pemars TEKCTOBBIE 3a/1a4M Pa3HBIX TUIIOB (B TOM YHUCIIE HAa MPOLEHTHI, 10JIU U
YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIYyT, HAJOTH, 3aJaud M3 OOJIACTH
yOpaBieHUS JUYHBIMH U CEMEHHBIMM (UHAHCAMMU); COCTABIIATH BBIPAKEHUS, YPABHEHMS,
HEPABEHCTBA M MX CHCTEMBI II0 YCIIOBUIO 3aJauM, HMCCIEAOBATh IIOJYYEHHOE DELIEHUE U
OLIEHMBATh NPABIONOJ00HOCTh PE3yJIbTAaTOB; YMEHHE MOJEIUPOBATh pealbHbIE CUTyallUd Ha
A3bIKE MATEMAaTHUKU; COCTaBJISATh BBIPAXKEHMS, YPAaBHEHMs, HEPABEHCTBA M HMX CHUCTEMBI I10
YCIIOBHIO 33/1a4M, UCCIIEA0BATh MOCTPOCHHBIE MOJIENH C UCIOJIb30BAHUEM ammapara ajireopsl,
MHTEPIPETHPOBATh NOTYUECHHBIH pe3ysbTaT

YMeHue onepupoBaTth MOHIATUAMU: CpeaHee apudmMeTnueckoe, MeAMaHa, HanooJbIee 1
HaVMEHbIIEEe 3HAYEHUs, pa3Max, JUCIEPCHs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOrO Habopa;
YMEHHUE U3BIEKaTb, HHTEPIPETHPOBAaTh WHGOPMALMIO, TPEICTaBICHHYI0 B TaOiMIax, Ha
auarpaMmax, Trpadukax, OTpakarollyld CBOICTBA pEaJbHBIX MIPOLECCOB U  SIBJICHUI;
MPECTABIATh MH(POPMAIIUIO C MOMOIIBIO TAOIHUI] M JAUArpamMM; MCCIIEJ0BATh CTAaTUCTUYECKUE
JaHHBIC, B TOM 4YHCJIC C HNPHUMCHCHHEM rpaq)nqecm/lx MCTOHOB H DJJICKTPOHHBIX CPCIACTB;
rpaduecKu UCCIeIoBaTh COBMECTHBIE HAOJIOAEHUS C TMOMOIIbIO JAMAarpaMM pacCeuBaHUS U
JIMHEWHOU perpeccuu

YMeHue onepupoBarh TOHATHUSAMHU: CIy4YallHBIH ONBIT M CllydallHOE COOBITHE,
BEPOSTHOCTh CIyYalHOTO COOBITHS, YMEHHE BBIUHCISATH BEPOSTHOCTh C HCIOJIb30BAHUEM
rpadUUecKuX METO/IOB; MPHUMEHATh (OPMYIBI CIOXKEHUS W YMHOXCHHS BEpPOSTHOCTEH,
¢dbopMyiTy MOJTHOW BepOsATHOCTH, Gopmyny bepHymiu, komOWHATOpHBIE (GakThl U (HOPMYIIBI;
OILIEHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE OIEPHPOBATH MOHATHUSMH: CITydaifHas
BEIMYMHA, pacrlpeieseHue BEpOSITHOCTEH, MaTeMaTH4eCKOoe OXKUAAHWE, JUClepcus |
CTaHJApTHOE OTKJIOHEHHWE CIIy4allHOW BENWYHMHBI, (YHKIMHA DPACHpPEIeNIeHUs] W TUIOTHOCTH
PaBHOMEPHOTO, TOKa3aTeJIbHOTO W HOPMAJIBHOIO paclpesieieHnuii; YMEHHE HCIOIb30BaTh




CBOMCTBA M3YYEHHBIX PAaCHpelelCHUN JUIs pelieHus 3a7a4d; 3HAKOMCTBO C MOHATHUSMH: 3aKOH
OONBIINX YHCEJ, METOJAbl BBHIOOPOYHBIX WCCICAOBAHHIA;, YMEHHE TMPHUBOJUTH IMPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJBIIUX YHUCENl B MPUPOAHBIX M OOIIECTBEHHBIX SBIICHUSAX; YMEHHE
OIIEpUPOBATh MOHATUSAMU: COUYETAHUE, IEPECTAHOBKA, YUCIIO COYETAaHUM, YUCIIO NIEPECTAHOBOK;
6unoM HploTOHA; yMeHHE MPUMEHSATh KOMOMHATOPHBIE (DAKThl U PACCYXKACHUS AJISl PEIICHUs
3aJa4; OLICHUBATh BEPOSATHOCTH PEATBHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATUAMU: TOUKA, NIPsAMasi, INIOCKOCTb, IIPOCTPAHCTBO, OTPE30K,
JIy4, BEJINYMHA YIJIA, IJIOCKUH YIoJl, ABYTPAHHBIN yroJl, TPEXI'PaHHbIN YroJl, CKPEIMBAOLIHECs
IpsiMble, NAapajUICIbBHOCTh W IEPHNEHAUKYJISAPHOCTh MHPSAMBIX M IUIOCKOCTEH, YIOJI MEXKIY
IPSMBIMH, YIOJI MEXIY IPSAMON U IIOCKOCTBIO, YTOJI MEXKAY IIOCKOCTSIMH, PACCTOSHHUE OT
TOYKH J0 INIOCKOCTH, PACCTOSTHUE MEXIY IPSAMBIMU, PACCTOSHUE MEKY IUNIOCKOCTAMU; YMEHHE
UCIOJIb30BaTh TPU PEHICHUH 3a/a4 W3yuyeHHbIE (aKThl M TEOpPEMbl IUIAHUMETPHH;, YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpa; CTPOUTh MaTeMaTHYECKHE MOJENIU C
IIOMOILBI0 T€OMETPUYECKUX MOHATHM M BEIWYUH, PElIaTh CBA3aHHBIE C HUMHU IIPAKTUYECKHE
3a1a4u
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YMeHue onepupoBaTh MOHATUSAMU: TUIOMIAAL GUTYpPBI, 00beM (UTYPBI, MHOTOTPaHHUK,
MPaBUIbHBII MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHUKA, KyO, MapajieNenunen, Mnpu3Ma,
nupamua, GUrypa u MoBEpXHOCTh BpallleHUs, WIMHIP, KOHYC, map, cdepa, miomaas chepsl,
IUIOIIAJb  TOBEPXHOCTH MUPAaMUIbl, TPU3MBI, KOHyCa, UWIMHApA, o00BeM KyOa,
MPSIMOYTOJIBHOTO MapajuleieNuIe1a, MUpaMubl, IPU3MbL, HUIMHAPA, KOHYyCa, 11apa, pa3BepTKa
ITIOBEPXHOCTH, CEYEHHsI KOHYCa M LWIMHAPA, MapajulesIbHbIE OCH WIM OCHOBAHHUIO, CEUYCHHE
mapa, IJIOCKOCTh, Kacaromiascs cdepbl, LUIUHApPA, KOHYCa; yMEHHE CTPOHUTh CEUYECHUE
MHOTOTpaHHHMKa, H300paXaTb MHOTOTPAaHHHMKH, (HUTYyphl W TOBEPXHOCTH BpAILCHHSA, WX
CEYECHMS, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOMCTBA
TE€OMETPHUECKUX (DUTYp, CAMOCTOSTENHHO (OPMYITMPOBATH OINPEICIICHUS M3y4aeMbIX (QHTYD,
BBIJIBUT'aTh TMIIOTE3bl O CBOMCTBAX M NMPU3HAKAX M€OMETPUUYECKUX (UTYp, OOOCHOBBIBATH HIIU
ONpoBepraTb UX; yMEHHE IMPOBOAUTH KIAaCCUPUKALKI0 (UIYp MO pa3IUdHbIM IpH3HAKaM,
BBINOJIHATH HEOOXOJUMBbIE JIOTTOJTHUTEIbHBIE TOCTPOCHUS
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YMeHue omnepupoBaTh MOHATHSAMHU: JBI)KEHHE B TPOCTPAHCTBE, MapasuleIbHBbIHI
MEePeHOC, CUMMETPUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHKUEe MOJ00HS,
noJI00HbIe (UTypBl; YMEHHE paclo3HaBaTh PaBHbIE W TOJOOHBIE (PUTYpBI, B TOM 4YHCIE B
MIPUPOJIE, UCKYCCTBE, apXUTEKTYPE; UCIOIH30BATh TE€OMETPUUYECKIE OTHOIICHHS TIPU PEIICHUH
3aJja4; HaXOJUTh F€OMETPUYECKHUE BEJIMUYMHBI (IJIMHA, YroJ, MJIOoUa]b, 00beM) MPHU pEeIlIeHUN
3aga4 U3 JpYrux y‘-Ie6HI)IX npeaMeToB MU U3 peaﬂBHOﬁ JKU3HHU, YMCHHEC BBIUYUCIIATH
TreOMETPHUYECKUE BEIUYMHBI (IJIMHA, Yroj, IUIolaab, OO0bEeM, IUIOIAaAb IOBEPXHOCTH),
HCIIOJIB3YS U3YUYCHHBIC q)OpMy.]'[I)I U MCTOABI, B TOM YHCJIC: IIJIOIIa/Ab IMOBEPXHOCTU IMUPAMUBI,
OpU3MBbI, KOHyca, IIWIMHApa, IJomaas cdepel; o00beM Kyba, HPSIMOYTOJIBHOTO
nmapajmjciacnuineaa, IMUupaMu/ibl, OPU3MblI, NOWIWHAPA, KOHYCa, 1Iapa; YMCHUC HAXOIUTb
OTHOIIIEHHE 00BEMOB MOAOOHBIX QUTYP
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YMenue OIICpHUPOBATH TIOHATUAMU: MPAMOYTOJIbHAA CUCTEMa KOOpAWHAT, BCKTOP,
KOOpAWHAThl TOYKHU, KOOPAWHATEI BEKTOpA, CyMMa BEKTOPOB, IPOU3BEACHHUEC BEKTOPA HA YUCIIO,
Pa3JI0KCHUC BCKTOpaA IO 6a3ncy, CKaJIIpHOC MPOU3BCACHHUEC, BCKTOPHOC IMPOU3BCIACHUC, YT'OJI
MCXKAY BCKTOpaMH, YMEHUC HCIIOJIB30BATh BeKTOpHBIfI n KOOpJIHHaTHBIﬁ MCTOJ AJid pCIICHUS
TeOMCTPHUYCCKUX 3aaaY U 3a1a4 APpYTUX y‘IC6HLIX npeamMecToOB
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YMeHue BbIOMpaTh MOAXOAAIIUNA METO/ Uil peIlieH sl 3aa4l; TOHUMaHUe 3HAYMMOCTH
MaTeMaTHUKd B H3YYEHUHM TPHUPOAHBIX M OOIIECTBEHHBIX IPOLECCOB U SBICHUHN; yMEHHE
pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaT€MAaTHKU B MCKYCCTBE, YMEHHME NPUBOIUTH IPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOM MATEMATHYECKON HAYKH




Tabmuma 12.1
[Tepeuennb 351eMEHTOB coaiepxkanusi, mpoepsieMbix HA EI'D
110 MaTEMaTUKE

Kon [IpoBepsieMbIil 2JIEMEHT COACPKAHUS
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yncna. [Ipu3Haky 1e1MMOCTH LIEIbIX YUCE
1.2 Pannonaneubie uncina. OOBIKHOBEHHBIE U ICCATUYHBIC JPOOH, IPOLICHTHI, OECKOHEUHBIC
MepUOANYECcKUe Ipodu
1.3 Apudmerndeckuii KOpeHb HaTypajdbHON cTerneHu. JIeicTBUA ¢ apudMeTHYeCKUMU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenens ¢ nensiM nokazateneMm. CTeneHb ¢ paldoOHaIbHBIM Moka3areneMm. CBoiicTBa
CTETIeHU
1.5 CuHyc, KOCHUHYC M TAaHT€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHT€HC
YHCIIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
1.7 HeiictButenpupie yncia. ApudmMeTndeckue onepanuu ¢ ACHCTBUTEIbHBIMUA YHCIAMHU.
[TpubnuxeHHbIE BBIYMCICHUS, NpPaBUJa OKPYIJIEHHUS, TNPUKUAKA M OIEHKa pe3ysibTaTa
BBIYMCIICHU N
1.8 [IpeoOpazoBanue BhIpaKeHUH
1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie U 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHS
2.4 [TokazarenbHble U orapupMUUIECKUe YpaBHEHHUS
2.5 Ienbie u 1poOHO-paIIOHATIEHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBa
2.7 [ToxazarenbHble U ToTapuPpMUUECKHE HEPAaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHUH U TpaduKh
3.1 OyHkuus, crnocodbl 3amaHus ¢yHkuuu. ['paduk ¢yHkumu. B3anmHo oOpaTHbIE

¢byukuu. YetHole u HeueTHble QyHKIMH. [leproanueckue GyHKIMN




3.2

O6nactp ompeAeleHuss W MHOXECTBO 3HaueHMd Gynkouu. Hymum  QyHKIumm.
[TpoMeXyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUIMH. MaKCUMyMBI M
MUHUMYMbI GyHKIIMU. Hanbospiiee n HanMeHbllee 3HaYeHHEe (YHKIIMU Ha TPOMEKYTKE

3.3 CrenenHas (pyHKIMS C HaTypaJbHBIM M LiENbIM IoKa3zareneM. Ee cBoiicTBa u rpaduk.
CBoiicTBa U rpaduKk KOpHS N-0i CTENEHN
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u norapupmMudeckas GyHKINU, UX CBOHCTBA U rpaduku
3.6 Touku pa3psiBa. AcuMNTOTH TpadukoB Gynknuii. CBoiicTBa (GyHKINN, HETIPEPHIBHBIX
Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEN0BATENBHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmysa ClI0KHbBIX IPOLIEHTOB
4 Hagana maTemaTrueckoro anaumsa
41 [TpousBonnas Gpynkiun. [Ipon3BoaHbIE SIEMEHTAPHBIX (HYHKINH
4.2 [lpumeHeHne TPOM3BOAHONH K HCCIEAOBAaHMIO (YHKIMA HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxeHne HanbobIero 1 HaMMEHbIIEro 3Ha4eHusl (yHKIIMU Ha OTpe3Ke
4.3 [TepBooOpaznas. MuaTerpan
5 MHoxecTBa U JOruKa
5.1 MHoxecTBO, onepannu HaJ MHOKecTBaMU. J{uarpammsl Ditniepa - Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpXHOCTH BPALICHUS
7.5 KoopauHnats! 1 BEKTOPBI




