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HNOACHUTEJBHASA 3AIIUCKA
Pabouyast mporpamma cocraBiieHa HA OCHOBE

e @enepanbHOTO TOCYJAPCTBEHHOTO 00pA30BATENBHOTO CTaHIApTa OCHOBHOTO 0O0IIero oopa3oBaHuUs
(ITpuka3z MunoOpHayku ot 17.05.2012 Ne 413) B neiicTByroleit peqakiuy;

e [IpumepHOi OCHOBHOM 00Opa30BaTEIHLHON MPOTPAMMBI CpeIHEro 00Iero oopasoBanus, 0400pEHHOM
pemeHreM (enepaIbHOro Y4eOHO-METOAMYECKOT0 OOBEIUHEHHUS 10 o0meMy oOpa3oBaHHIO OT 28
utonst 2016 roga Ne 2/16-3;

® TIOJIOKEHHS O pabodel mporpamme yduTtens, padoratomiero mo deaepaqbHOMY rocy1apcTBEHHOMY
00pazoBaTeIbHOMY CTaHJIapTy OCHOBHOTO 001Iero oopazoBanus MKOY «lllatposckas COLL».

e OcHOBHOI 00pa3oBaTeNBHONW MpOTrpaMmbl cpenHero obdmiero obpazoBanus MKOVY «lllatpoBckas
COI».

JlanHast mporpamMma OpHEHTHpOBaHa Ha yueOHMKHM: «Marematuka: anaredpa W Hadana
MaTeMaTH4YeCKOTO aHaln3a, reoMeTpus. AnreOpa W Hadaia Matemarudeckoro axHammsa." 10-11 wmaccer:
yue0. 1 00meoOpa3oBaT. opranu3anuii: 6a30BbId U yrayOiaeHHbIN ypoBHU/ [Mopakosud , A.I'., CeMeHoB
I1.B. u np.] - M.: Muemo3suna, 2020 r. u «'eomerpusi» 10-11: Yueb. maus oOmeoOpa3oBar. opraHu3anui:
0a30BbIi U yriryonennasiid yposau/ JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues u ap.- M.: IIpocsenienue,
2019r.

Paboyas mporpamMma cocTaBiieHa ¢ y4€TOM H3Y4YEHHUs MAaTeMaTHKU B oObeMe 6 yacoB B Hexaento: 204
yaca B 10 xitacce u 204 yaca B 11 kiacce.

B cooTtBercTBHM ¢ npuHsaTOi KoHIlenued pa3BUTHS MaTeMaTHYECKOTo 00pa3oBanus B Poccuiickoii
®denepannn, MaTeMaTHUYEeCKOE 00OpPa30BaHUE PEIIAET, B YACTHOCTH, CIEAYIOIINE KIIFOUEBbIe 3aJaUu:

—  «IIpeAOCTaBIATh KaXIOMY OOy4alomeMycsi BO3MOXHOCTb JOCTHIXKEHHUS YPOBHS MaTEMaTHUYECKUX
3HaHUH, HEOOXOIMMOTO ISl TaJIbHEHUIIIeH YCIICITHOM KU3HH B OOIIECTBEY,

—  «obecreynBaTh HEOOXOIMMOE CTpaHE YMCIIO BBITYCKHUKOB, MaTeMaTH4eckas MOJArOoTOBKa KOTOPBIX
JO0CTaTOYHA JUISl MPOJOJDKeHHs oOpa3oBaHUs B pa3IMYHBIX HANPABICHUSAX U JUISI TPAKTHUECKOH
JeSITeNbHOCTH, BKIIIOYasi MpENojaBaHHe MaTEeMaTHKH, MaTeMaTHYeCKHe HCCleqoBaHus, paboTy B cdepe
MH(OPMALMOHHBIX TEXHOJIOTUHN U Jp.»;

— «B OCHOBHOM 00IIeM M cpeqHeM o0mieM o0pa3oBaHUU HEOOXOJUMO MPEAYCMOTPETh MOIATOTOBKY
oOyyaronuxcs B COOTBETCTBHHM C HX 3alpocaMH K YpPOBHIO MOJrOTOBKH B cdepe MaTeMaTudecKoro
o0Opa3oBaHU.

CoOTBETCTBEHHO, BBIACTSAIOTCS TPU HAIIpaBJICHUs TPeOOBAHUH K pe3ylibTaTaM MaTeMaTHUeCKOTO
oOpa3oBaHus:
1) TpaKTHKO-OPUEHTHPOBAHHOE MAaTeMaTHUECKOE 00pa3oBaHue (MaTeMaTHKa sl )KHU3HH);
2) MaremaruKa JUIs UCIOJIL30BaHus B ipodeccuu;
3) TBOpYECKOE HaIpaBlicHHE, HAa KOTOPOE HAICNICHBI T€ OOY4YalolIHecs, KOTOPbIC IUIAHUPYIOT
3aHMMATbCS TBOPYECKOW W HCCIEAOBATEIbCKOW pPabOTOW B 00NACTH MaTeMaTuku, (GU3HKH,
ASKOHOMHKH H IPYTUX 00JIACTAX.

OTH HaINpaBIICHHUS PEATU3YIOTCS B IBYX OJ0KaX TpeOOBaHUI K pe3y/ibTaTaM MaTeMaTHIECKOTO
oOpa3oBaHUsI.



Ha yrnyGrnenHom ypoBHe:

— Bomyckauk Hayumres B 10-11-m kiaccax: ajig yCHEIIHOIO NPOJOJDKEHUS 00pa3oBaHUs IO
CHELMAIBHOCTSIM, CBSI3aHHBIM C IPUKJIAJHBIM UCIIOJIb30BAHUEM MATEMATUKH.

— DBBINYCKHUK MOJYYUT BO3MOKHOCTHh HayunTbesa B 10-11-m kmaccax: i obecrieueHHs
BO3MOYHOCTH YCIEIIHOTO IIPOJOLKEHHS 00pa30BaHUs O CIIELUAIBHOCTSIM, CBSI3aHHBIM C OCYILIECTBICHUEM
Hay4YHOU U UCCIIEI0BATENIbCKOM AEATEIbHOCTU B 00JIaCTH MAaTEMATUKU U CMEKHBIX HayK.

— Ilpm wu3ydyeHuM MareMaTMKU Ha  YIUIYOJEHHOM  YpOHE  HPEIbSIBISIIOTCS  TpeOOBaHU,
COOTBETCTBYIOIIIME HAMPABICHUIO «MaTeMaTUKa JUIS MPO(ECCHOHAIBHON NESTEIbHOCTH»; BMECTE C TeM
BBIITYCKHUK TOJy4aeT BO3MOKHOCTh U3yUYUTh MaTEMATHKYy Ha ropasio 0ojee BBICOKOM YPOBHE, YTO CO3acT
(GyHIaMEeHT /715 AaJbHEHIIEero cepbe3HOro U3y4eHHs] MaTEMAaTUKU B BY3€.

— Pabouas nporpamma coaepKUT CPaBHUTEILHO HOBBIH JIJIs1 pOCCUMCKON MIKOJIBI pa3/iel
«BeposiTHOCTD U cTatucTuKa». K 3TOMy pa3feny OTHOCATCS TakKe CBEJIEHUS U3 JIOTMKH, KOMOWHATOPUKU U
Teopuu rpadoB, 3HAUUTEIHHO BapbUPYIOIIHUECS B 3aBUCIMOCTH OT THIa MPOTPAMMBI.

— B paboueii nporpamme 60Jbl10€ BHUMaHUE YIENsIE€TCs MPAaKTUKO-OPUEHTHPOBAHHBIM 3a1a4aM. OHa
U3 OCHOBHBIX LIeJIei, KOTOPYIO pa3paOOTUMKU CTAaBUJIM Mepes coO00M, — co3/aTh MPUMEPHBIE MPOTrPaMMBbl,
I/Ie €CTh MECTO MPUMEHEHHUIO0 MaTeMaTUYECKUX 3HAHUM B JKU3HH.

— Ilpu n3ydeHnn maTeMaTHKU OOJIBIIOE BHUMAHHUE YJENSIETCs Pa3BUTHIO KOMMYHMKATUBHBIX YMEHHH
(bopmynupoBaTh, apryMEHTHPOBATh M KPUTHKOBATH), (DOPMUPOBAHUIO OCHOB JIOTHYECKOTO MBINIJICHUS B
YacTU MPOBEPKHM HMCTUHHOCTH U JIOKHOCTH YTBEP)KJICHHWH, MOCTPOECHUS NPUMEPOB U KOHTPIPHUMEPOB,
LIETIOYEK yTBEP)KIACHUH, (OPMYIUPOBKH OTPHUIIAHUH, a TaK)K€ HEOOXOJMMBIX M JOCTATOYHBIX YCIOBUH. B
3aBHCUMOCTH OT YPOBHS IIpOrpamMMbl OOJIblIE€ WIM MEHBIIE€ BHUMAaHMs YIEJAETCS YMEHHIO paboTaTh 10
QITOPUTMY, METOJaM IIOMCKa QJIrOpUTMa U OIpPEJIeICHUI0 TpPaHMIl [PUMEHUMOCTH aJIrOPUTMOB.
TpeboBanus, chopmynupoBaHHble B pazzene «l'eomerpus», B OOJbIIEH CTENEHH OTHOCATCSA K Pa3BUTHUIO
IIPOCTPAHCTBEHHBIX INPEACTaBICHUNH U TIpadUuecKuX METOJOB, uYeM K (QOpMaIbHOMY ONMCAHUIO

CTepeOMETPUYECKUX (DAKTOB.

IINTAHUPYEMBIE PE3YJIbTATBI YYEBHOI'O ITPEJMETA

denepanbHbIi rocyJapcTBEHHBIN 00pa3oBaTeIbHbIN cTaHapT cpeanero odmero oopazoBanus (ganee PI'OC
COO) ycranaBnuBaeT TpeOOBaHUS K IMUHOCTHBIM, METAIIPEAMETHBIM U NPEIMETHBIM pe3ybTaTaM OCBOCHHUS
00Oy4aronMMuCs OCHOBHOUM 00pa3oBaTeNbHOM MporpaMmbl cpenHero oodmero odpaszosanus (namnee OOII
COO) npu n3yyeHnH y4yeOHbIX MPEAMETOB, BKIIIOUas yueOHBbIH mpeamer «MaTteMaTHKay.

JInuHOCTHBIE pPe3yabTAaThl OCBOCHUSI OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMBbl OTPAKAIOT:
1) poccHiicKylo TpakJaHCKYI0 HICHTHYHOCTH, MATPUOTH3M, YBaXCHHE K CBOEMY HApoOJy, YyBCTBa

OTBETCTBEHHOCTH nepea PoarHOM, ropAOCTH 3a CBOM Kpail, CBOIO Ponuny, NpoLIIOE U
HACTOsIII[ee MHOTOHAIMOHAILHOTO Hapoja Poccuu, yBakeHHE TOCylapCTBEHHBIX CHUMBOJOB (rep0, ¢mar,
TUMH);



2) TPaXIAHCKYIO TMO3UIMI0O KaK AaKTUBHOTO M OTBETCTBEHHOIO YIIEHa POCCHICKOro OOIIEeCTBa,
OCO3HAIOLIET0 CBOM KOHCTUTYLIMOHHBIE IIpaBa M OOS3aHHOCTH, YBA)KAIOIIETO 3aKOH M IPaBONOPSJIOK,
00JIalatoIero 4yBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO IPUHUMAIOLIETO TPaJULHOHHbIC
HaIlMOHAJIbHBIE U O0I11€YeI0BEYECKUE TYMAaHUCTUYECKUE U IEMOKPATUUYECKHUE IEHHOCTH;

3) rOTOBHOCTH K Cly)eHUI0 OTEUECTBY, €ro 3allUTe;

4) chopMHPOBaHHOCTH MUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 0OIIECTBEHHON MPAKTUKW, OCHOBAHHOTO HAa JTHAJIOTE KYJIBTYP, a TAKXKE PA3IUUHBIX (POPM O0OIIECTBEHHOTO
CO3HAHMsI, OCO3HAHHE CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

5) chopMHpPOBAaHHOCTH OCHOB CaMOpPA3BHTHSI M  CAaMOBOCIHTAHHS B  COOTBETCTBUHM  C
00IIeYeIOBCUSCKUMHU [IEHHOCTSIMA ¥ HJIeajlaMH TPaKIAHCKOTO OOIIECTBa; TOTOBHOCTh M CIOCOOHOCTH K
CaMOCTOSTENBHOM, TBOPUYECKON U OTBETCTBEHHOM JIEATEIBHOCTH;

6) ToJiepaHTHOE CO3HAHUE U MOBEJCHUE B TIOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH
Auajinor ¢ ApyruMu JroAbMHU, JOCTUTAaTh B HEM B3aMMOIIOHUMAaHUWA, HAXOUTb O6HII/I€ eI U COTpyAHNYIATh
JUTSL UX TOCTUKEHUS, CIOCOOHOCTH MPOTHUBOCTOSATH MJICOJIOTHU SKCTPEMHU3Ma, HAIMOHAIU3MA, KCeHOPOoOuH,
AUCKpUMHHALIUKA 110 COLOWAJIbHBIM, PCIWUTHO3HBIM, pPACOBBIM, HAIHOHAJIBHBIM IIPpHU3HAKaM W JPYIrUuM
HETaTUBHBIM COITMAJIbHBIM SBJICHUAM,

(B pen. Ilpukaza Muno6pnayku Poccuu ot 29.06.2017 N 613)

7) HaBBIKM COTPYAHHYECTBA CO CBEPCTHHKAMH, JE€THbMH MIIQAIIETO BO3pAacTa, B3POCIBIMH B
00pa3oBaTeNIbHOM, OOIECTBEHHO IM0JIE3HON, Y4eOHO-UCCIIEOBATEIbCKOM, MPOEKTHOM M JAPYrUX BHJIAX
NesITeNIbHOCTH;

8) HPaBCTBEHHOE CO3HAHKE M MOBEJICHHE HA OCHOBE YCBOCHHSI O0IIEYETIOBEUSCKHX [ICHHOCTEH;

9) rOTOBHOCTbH M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHHIO, Ha MPOTHKEHUH BCCH
KM3HU; CO3HATEJIbHOE OTHOIICHWE K HEMPEepPhIBHOMY O0Opa3oBaHHI0 KaK YCIOBHIO  YCIICHIHOM
npoheCcCHOHANTBHON U 00IIIECTBEHHOM IeATEeILHOCTH;

10) screTHueckoe OTHOIICHHE K MHUPY, BKIIOYAs O3CTETUKY ObITa, HAYYHOTO W TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLIECHUII;

11) mpuHsATHE W peaM3alHuI0 [IEHHOCTEH 370pOBOr0 M 0e30MacHOro 00pa3a KU3HH, MOTPEOHOCTH B
(Gbu3MYeCKOM  CaMOCOBEpPUICHCTBOBAHMHU, 3aHSATHUSIX  CHOPTHUBHO-O3/I0OPOBUTENLHON  JIESTENBHOCTHIO,
HENpPUITHE BPEAHBIX IPUBBIYEK: KYPEHHUS, YIIOTPEOICHUS aJTKOT0JIsI, HAPKOTHUKOB;

12) 6epe>KHoe, OTBCTCTBCHHOC M KOMIICTCHTHOC OTHOIICHHUC K (bHSI/I‘ICCKOMy " MCHUXOJIOTUYCCKOMY
3A0POBbIO, KaK CO6CTB€HHOMy, TaK U Apyrux HIOﬂGﬁ, YMCHHC OKa3bIBAThH IICPBYHO ITOMOIIb;

13) ocosnaHHbIi BbIOOp Oymyriedl mpodecCHH W BO3MOXKHOCTCH peanu3aiud  COOCTBEHHBIX
KU3HCHHBIX IUIAHOB, OTHOIICHUE K TMPO(ECCHOHAIBHON NEATETPHOCTH KaK BO3MOXHOCTH Y4acTHs B
pEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOJIEM;

14) C(I)OpMI/IpOBaHHO CTb 9KOJOIru4e€CKoro MBIIIJICHUA, IIOHUMAaHHA BIIMAHUA conuaJibHO -
9KOHOMHUYCCKUX IIPOLECCOB Ha COCTOAHUC HpHpO,Z[HOﬁ U COIMaJbHOM CpCabIl; HpI/I06peTeHI/Ie OIIbITa
3KOHOFO'HaHpaBHCHHOﬁ ACATCIIbHOCTH,

15) OTBETCTBEHHOE OTHOIIEHHE K CO3/aHMIO CEMbH HAa OCHOBE OCO3HAHHOTO MPHHATHS IEHHOCTEH
CEMENHON KU3HHU.

MetanpeaMeTHbIe pe3yJabTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbl OTPAXKAIOT:

1) YMCHHUE CaAMOCTOSATCIBHO OHNPECACIIATh LCIN ACATCIBHOCTU W COCTABJIATH IUIAHBI ACATCIIBHOCTHU,
CaMOCTOATCIIbHO OCYIICCTBJIATL, KOHTPOJUPOBATH M KOPPCKTHUPOBATH ACATCIBHOCTL; HCIIOJIB30BATH BCC
BO3MOKHBIC PECYPChl IJId HOCTHUXKCHUSA MOCTABJIICHHBIX neiaed u pcaj3aninn 1JIaHOB ACATCIBHOCTH,



BBIOMPATH YCIEUIHBIE CTPATETHH B PA3IMYHBIX CUTYaIUX;

2) yMEHHE MPOJYKTHBHO OOLIATHCS M B3aUMOJICHCTBOBATH B IPOIECCE COBMECTHOM NESTEIBHOCTH,
YUUTBIBATH MO3UINH JPYTrUX YYACTHUKOB JAEATEILHOCTH, SQ(PEKTUBHO pa3peniath KOH(IUKTHI;

3) BllaJicHHE HaBBIKAMH IO3HABATEIHbHOMW, Y4eOHO-MCCIEIOBATEILCKOW M MPOCKTHOW JAESTEIBHOCTH,
HaBBIKAMH pa3peuieHus MpodiieM; CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY IOHMCKY METOIOB
pelIeHUs MPaKTUYECKUX 3aja4d, IPUMEHEHUIO Pa3IMYHbIX METOJ0B [TO3HAHUS;

4) TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOSTEIILHOM MH(OPMAIIMOHHO-TI03HABATEIBHOM JCSTEIBHOCTH,
BJIQJICHHE HaBBIKAMU TIOJTyYeHHs HEoOXOoAMMoil WH(pOpMalWK W3 CJIOBapel pasHBIX THUIIOB, YMEHHE
OpUEHTUPOBATHCSI B PA3IMYHBIX UCTOYHHUKAX MH(POPMAIMK, KPUTHUYECKH OIICHWBATh W MHTEPIPETHPOBATH
MHGOPMAIIHIO, TIOTYIaEMYIO U3 Pa3IMYHBIX HCTOYHUKOB;

(B pexn. Ilpukaza Muno6pnayku Poccum ot 29.12.2014 N 1645)

5 yMeHHe HCMOJIBb30BaTh CPeACTBAa UH(POPMAIIMOHHBIX U KOMMYHUKAI[HOHHBIX TEXHOJOTHH (Ianee -
HUKT) B pemeHur KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3alMOHHBIX 3aJad C COOJIO/IEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30M1aCHOCTH, TUTHUEHBI, peCypcocOepexeHus], MPAaBOBBIX M 3TUUYECKUX
HOPM, HOpM UH(OPMAIIMOHHON O€3011aCHOCTH;

6) yMeHue onpenenaTh Ha3HAYCHNE W QYHKIIMU Pa3IMIHBIX COIMAIBLHBIX HHCTUTYTOB;

7) YMCHHUEC CaMOCTOATCIIBHO OLCHHMBATh MW IMPUHUMATh PEHICHUA, OIPCACIIAOINE CTPATCTHUIO
MMOBCACHUS, C YUCTOM I'pa’XJaHCKUX U HPaBCTBCHHBIX HeHHOCTeﬁ;

8) BJIAJICHUC A3BIKOBBIMU CPCACTBAMU - YMCHHUEC SAICHO, JIOTUYHO WU TOUHO H3JIaraTb CBOIO TOYKY 3pPCHUA,
HCII0JIB30BaTh aJICKBATHBIC A3BIKOBBIC CPCACTBA,

9) BiazeHWe HABBIKAMU MO3HABATEIbHOW pEe(ICKCHH KaKk OCO3HAHUS COBEPIIAEMbBIX JICUCTBHHA U
MBICIIUTEIBHBIX TPOIECCOB, UX PE3YIbTATOB M OCHOBAHUMW, I'PAHUI] CBOErO 3HAHHS W HE3HAHUS, HOBBIX
MO3HABATENIbHBIX 33/1a4 U CPEJICTB UX JOCTHKEHHUS.

IIpenmMeTHBIMHU pe3yIbTaTAMM OCBOEHHS IPOrPaMMBbI 10 MaTeMaTHKe SIBJISIIOTCS:

TpeboBanwsI K MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS YTIyOJIIEHHOTO Kypca MaTeMaTHKH BKITFOYAIOT
TpeOOBaHMS K Pe3yJibTaTaM OCBOCHHS 0a30BOT0O Kypca U JOTIOJTHUTEIBHO OTPAXKATh:
(B pen. IIpukaza Munoo6puayku Poccun ot 29.06.2017 N 613)

1) chopMUPOBAHHOCTh MPEACTABICHUI O HEOOXOJMMOCTH JIOKAa3aTelIbCTB IMPU O0O0OCHOBAHHUH
MaTeMaTHYeCKHUX YTBEPKICHUI U pOJIM aKCHOMATUKH B MPOBEICHUU I€AYKTUBHBIX PACCYXKICHUN;

2) chopMHUPOBAHHOCTh MOHATHIHOTO armmapara M0 OCHOBHBIM pa3jieiiaM Kypca MaTeMaTHKH; 3HAHUN
OCHOBHBIX TeopeM, (OpMya M YMEHHS HX MPUMEHSATh; YMEHHUS J[0Ka3blBaTh TEOPEMbl M HAXOJUTh
HECTaHJapTHBIE CIIOCOOBI pelIeHHs 3a/1a4;

3) chOpMHUPOBAHHOCTH YMEHHUIl MOJCIUPOBATH PEAbHBIC CHUTYALlH, HCCICI0BaTh IOCTPOCHHbIC
MOJIEIY, UHTEPIPETUPOBATH NIOJYyUCHHBIN PE3YNbTaT;

4) C(l)OpMI/IpOBaHHOCTB Hpe,I[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX IOHSITHUSAX MaTEMAaTHYECKOI'O aHajau3a U HX
CBOﬁCTBaX, BJIAICHUC YMCHUCM XapaKTCPpU30BaATb IIOBCIACHUC (bYHKLIHfI, HCIIOJIb30BAHUC TTOJIYYCHHBIX
3HAHUM JJ1 OIIMCAaHUA M aHaIn3a PpCAJIbHBIX SaBHCHMOCTeﬁ;

5) BiageHHE YMEHHSMH COCTABIICHUS BEPOSITHOCTHBIX MOJIENICH MO YCIOBHIO 33a7a4d M BBIYUCICHHUS
BEPOSITHOCTH HACTYIUIEHUSI COOBITHIA, B TOM YHUCJIE C TPUMEHEHHEM (HOpMYyT KOMOMHATOPUKU M OCHOBHBIX
TEOPEM TEOPUU BEPOSITHOCTEN; UCCIEAOBaHUS CIIyYailHbIX BEIMYUH 110 UX PACTIPEICICHHUIO.

Ha ypoBHe cpennero o6mero oopazoBanusi B cootBeTcTBUU ¢ DI'OC COO, moMUMO TpaJHIIHOHHBIX IBYX

TpyIan pe3yjibTaTOB ((BBIHYCKHI/IK HAYUUTCA» U «BLIHyCKHI/IK MOJIYYUT BO3MOKHOCTb HAYUUTHCS».



Pe3ynbrarel yriay0JeHHOro YypoBHS OpHEHTHPOBAHbI Ha IIOJIyYEHHE KOMIIETEHTHOCTEH JuIs
MoCJIeayIoMed MpoPecCHOHAIBHON NEATEIbHOCTH KaK B paMKax TaHHOW MPEIMETHON 0O0JacTH, Tak U B
CMEXHBIX C HEel 00JacTsAX. DTa TpyImia pe3yabTaToB MPEANoaraer:

— OBJIQJICHUE KIIIOUEBBIMU IOHATHAMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOMUTCS JaHHas IpPEIMETHas
001acTh, pacro3HaBaHHE COOTBETCTBYIOIIMX UM MIPU3HAKOB U B3aHMOCBSA3EH, CIOCOOHOCTH
JEMOHCTPUPOBATh PA3JIMYHBIC MOAXOAbl K M3YUYCHHIO SIBICHWM, XapaKTEPHBIX I U3y4aeMOM IPEAMETHOMN
o0iacTu;

— YMEHHE peIlaTh KaK HEKOTOPBIE IIPAKTUYECKUE, TAK U OCHOBHBIE TEOPETUYECKHUE 33/1a4H, XapAKTEPHBIE IS
HCI0JIb30BAHUS METOJI0OB U UHCTPYMEHTapUsl JaHHOM IpeIMETHOM 00acTy;

— HaJIM4YMe NPEJCTABICHUN O JAHHON IPEeIMETHOW 00J1aCTH KaK IEJIOCTHOM TeOpuH (COBOKYIHOCTU TEOPUH),
00 OCHOBHBIX CBSI35X C HHBIMH CMEXKHBIMU O0JIaCTIMH 3HAHUH.



Yray0/eHHblil ypOBeHb

«CI/ICTeMHO-TCOPETI/I‘{eCKI/Ie pe3yJbTaThbD»

Paszpnen I1. BbIyCKHUK HAYYHTCHA IV. BbInyCKHUK IOJYYHT BO3MOKHOCTh HAYYUThCS
Lenun ocBoennst | 1 ycrienHOro mpoa0JDKEHUs [na obecneuenus 603MOACHOCIU YCREUWHO20 NPOOONICEHUS 0OPAZ08AHUSL
npeamera oOpa3oBaHus no CneyuanrbHOCMAM, CEA3AHHBIM C OCYWeCmeIeHUemM Hay4HoU U

UCCe008amMenbCKoll 0essmeabHOCmu 8 00aacmu MamemMamuxky u

10 CIICHUAaJIbHOCTAM, CBA3aHHBIM C CMECHBIX HAYK

IMPUKITIAAHBIM UCIIOJIB30BAHUEM
MaTEMaTHUKU

TpeboBanusi K pe3yjbTaram

(1)3neck u manee: 3HATH OMpPEJIEICHNUE TOHATHS, 3HATh U YMETh OOOCHOBBIBATh CBOMCTBA (MIPU3HAKH, €CIIM OHU €CTh) MOHSITHS, XapaKTepU30BaTh
CBSI3H C APYTUMU MOHITUSIMH, TIPEICTABIISISI OJJHO MOHATHE KAaK YacCTh IIEIOCTHOTO KOMILIEKCa, UCIIOIb30BaTh MOHSATUE U €T0 CBOICTBA MPU
MIPOBEJICHUH PACCYXJACHUI, TOKA3aTeNbCTB, PEIICHUH 3a/1a4.

dnemenmuol —  CoGoxHo onepupoath ] )IOHATHAMHY: —  Jlocmuocenue pezynomamog pasoena ll;
meopuu KOHCHTHOC MHOKCCTBO, 3ICMCHT — onepuposamuv NoHAmMuUeM onpeoenerus, OCHOBHbIMU GUOAMU
H m <
MHOJCeCns u MHOKECTBa, HOAMHOKECTBO, onpeodeneHull, 0OCHOBHbLIMU BUOAMU MeopeM;
Mamemamuyeck nepeceueHune, 00beAMHEHNE U
< —  NOHUMamMb CYMb KOCBEHHO20 00KA3AMeNbCmed,
oll 102UKuU Pa3HOCTh MHOYKECTB, YUCIIOBbIE
MHOECTBA Ha KOOPMHATHOH IPSIMOX, — onepuposamv NOHAMUAMU CYEMHO20 U HECUEMHO20 MHOJICECMEA;
OTPE30K, MHTEPBAJI, IOJYHUHTEPBAJ, —  NPUMEHAMb Memoo Mamemamuieckou UHOYKYUU 05l NPOGEOEHUs]
HPOMEKYTOK C paccysxicoenuti u 00Ka3amenbCcme U npu peueHul 3a0ay.

BBIKOJIOTOH TOUKOH, rpauueckoe B noeceonesnoll dcusnu u npu uzyuenuu Opy2ux npeomemos.




IIPEACTABICHUE MHOKECTB Ha
KOOPJMHATHOM MIIOCKOCTH;

— 3aJ1aBaTb MHOKECTBA IIEPEUUCICHUEM U
XapaKTepUCTUUYECKUM CBOICTBOM;

— OIEepUpPOBATh MOHATUSAMU: YTBEPKJICHUE,
OTpPUIIAHHUE YTBEP>KICHUSI, HCTUHHBIC U
JIO’)KHBIE YTBEPKJICHUS, IPUUHNHA,
CJIEJICTBUE, YACTHBIN Cilydail 00111ero
YTBEPKACHHS, KOHTPIIPUMED;

— TMPOBEPSTH NPUHAIEKHOCTD
2JIEMEHTA MHOKECTBY;

— HaxOJUTh NEepeceyeHue U
00BbeIMHEHNE MHOKECTB, B TOM YHUCIIE
MIpe/ICTaBICHHBIX
rpaduyecku Ha YMCIOBOM MPSAMOI U Ha
KOOPJIMHATHOM MJIOCKOCTH;

— TPOBOJUTH JTOKA3aTeJIbHbIC
paccyxaeHus Uisi 000CHOBaHUS
VWCTUHHOCTHU YTBEPKIACHUM.

B nosceonesnou scusnu u npu uzyyeHuu opyeux
npeomemos:

— HCIOJIb30BaTh YMCIIOBBIE MHOKECTBA HA
KOOPJIMHATHOM MPsIMOM M Ha KOOPJUHATHOU
IIJIOCKOCTH JIJIs1 OITMCAHUs PEAJIbHBIX
MPOLIECCOB U SIBJICHMIA;

— TPOBOJUTH JI0Ka3aTeIbHbIE
paccyxIeHUs B CUTYalUsX
MMOBCETHEBHOW XKHU3HU, IPU
peuieHuy  3a1a4 U3 JIPYrux
IIPEIMETOB

UCNONb308aAMb MEOPEMUKO-MHONCECMBEHHBIU A3bIK U A3bIK JO2UKU OIS
ONUCAHUSL PEAbHbIX NPOYECCO8 U AGNEeHUL, NPU peuleHUU 3a0ay Opyeux
V4eOHbIX npeoMemos

Yucna u
GbIpadiceHusn

— CB0OOJHO OTIEpUPOBATH
NOHATHSAMHU:  HATypaJbHOE  YHCIIO,
MHOYKECTBO HATYPaJIbHBIX YHCEN, LIEJN0e
YHCII0, MHOYKECTBO IIEJIBIX

HHocmuoicenue pezyromamog pazoena ll,
€80O0OHO ONEPUPOBAMb YUCLOBLLMU MHONCECMBAMU NPU PeUleHUU 3a0ay;
NOHUMAMb NPUYUHBL U OCHOBHBLE UOEU PACULUPEHUS YUCTOBbIX MHONCECTNE,




gucell, OOBIKHOBEHHASI IPOOb,
JecsiThYHast APoOb, CMEIIAHHOE YMCIIO,
palrMoHaIBHOE YUCIIO,

MHOYECTBO PAIIMOHAIILHBIX YUCET,
HppaIMOHAIBHOE YHCIIO, KOPEHB CTETICHH N,
JIEHCTBUTEIILHOE YHMCIIO, MHOKECTBO
JEHCTBUTENLHBIX YUCEII, TEOMETPUUECKAs
WHTEPIIpETAIUs HaTypaIbHBIX, HEIbIX,
palMoOHAIBHBIX, JEUCTBUTEIBHBIX YHCEIT;
TMOHUMATh U OOBACHITH PA3HUILY MEXKTY
MO3UIIMOHHON U HEIMO3UITMOHHOM
CHCTEMaMH 3aIiCH YHUCET;

MEePEeBOAUTH YUCIIA U3 OJTHOM

CUCTEMBI 3aIUCH (CUCTEMBI

CUMCIICHUS) B IPYT'YIO;

JIOKa3bIBaTh M UCTIOJIB30BAaTh MPU3HAKH
JEITMMOCTH CYMMBI ¥ TIPOU3BEICHUS

MIPH BBITIOJTHEHUH BBIYUCIICHUN U
peleHny 3a1ad;

BBITIOJTHATH OKPYTJICHHE PalliOHATIBHBIX U
HMPpAIMOHAJIBHBIX YUCEN C 3aJaHHOM
TOYHOCTEIO;

CpPaBHUBAThH JICHCTBUTEIIHHBIC YK CIIA
Pa3HBIMH CIIOCO0AMH;

YIOPSIOYMBATH YUCIIA, 3aITUCAHHBIC B BUJIC
OOBIKHOBEHHOH U

JECATUYHOM ApoOH, YuCIIa, 3alTMCaHHBIC C
HCIIOJIb30BAaHUEM apU(PMETHICCKOTO
KBaJPaTHOTO KOPHs, KOPHEH CTEIIEHU
OoubIe 2;

Haxoauts HOJl u HOK pa3ubimu
crocob6amMu U UCHOJIB30BaTh UX MPH
pelIeHnn 3a/1ay;

BBIIIOJIHSATEH BEIUMCIECHUS U

671a0emsb OCHOBHbIMU NOHAMUAMU MEOPUU OeTUMOCTNU NPU
peuieHuy cmaHoapmusix 3a0ay
umems 6a308vle NPEOCMABIEHUSL O MHONHCECTNBE KOMNIEKCHBIX YUCe]l;

C80O0OHO 8bINOJIHAMb MONCOECHBEHHbLE npeo6pa306anl
mpucoHOMeEMpPUUECKUX, Jzoeapuqb/wuuecmx, CmMenerHHvlx 6blpa9fC€HZ/luv,'

enadems popmynon bunoma Hotomona,

NPUMEHAMb NPU PeUeHUU 3a0ay meopemy 0 JTUHEUHOM NPeoCcmasieHuu
HOJI;

npUMeHAmb npu peweHuu 3aoay Kumatickyio meopemy 06 ocmamkax;
npumeHsams npu peweHuu 3aoay Manyio meopemy @epma;

YMemb 8bINOHAMb 3ANUCH YUCILA 8 NOZUYUOHHOU CUCTeMe CYUCTEHUSL,
NPUMEHAMb NPU PEUeHUU 3A0aY MeopemuKO-4Uucio8bie QYHKYUU: YUCi0
u cymma oeaumeneti, pyuxkyuro Jinepa;

NpUMeHsAMb NPU peuleruu 3a0ay yentvie 0poou,

NPUMEHAMb NPU PeUeHUU 3a0ay MHO2OUIEHbl ¢ OeUCMBUMeNIbHbIMU U
yenvimu Kodghuyuenmamu,

611a0emsb NOHAMUAMU NPUBOOUMDBLUL U HENPUBOOUMDbLL MHOSOYIEH U
NPUMEHAMb UX NPU PEeUeHUU 3A0ay,

npumensimo npu pewieHuu 3a0ay OCHOBHYIO meopemy aneeopul;
NPUMEHSAMb NPU PpeueHuU 3a0ay npocmetiuiue QyHKYUU KOMIIEKCHOU
nepemMenHOll KaKk 2eomMempuieckue npeoopaz08aHus.




peoOpa30BaHMs BRIPAKECHUH,
COZACpIKaAIIUX HeﬁCTBHTGHBHBIC qucJia,
B TOM YHUCJIC KOPHU HATYPAJIBbHBIX
CTCIICHEH

BBIIIOJIHATE CTAHAAPTHBLIC
TOXIECTBEHHBIE MPEOOPA30BAHHUS
TPUTOHOMETPUYECKHUX,
norapu(pMHUECKUX, CTEIICHHBIX,
HMPPALMOHAIIBHBIX BBIPAXKEHUM.

B noeceonesnori scuznu u npu usyuenuu opyaux

npeomemos:

BBITIOJIHATH ¥ OOBSCHATH CPaBHEHUE
PE3yNIbTaTOB BBIUMCICHUN NIPU PEIIEHUU
MPaKTUYECKUX 3aJa4, B TOM YHUCIIE
MPUOIMKEHHBIX BBIYUCIICHUH, UCIOB3YS
pa3Hble crocoObl CpaBHEHUIA;

3aMMCchIBaTh, CPABHUBATDH, OKPYIJIAThH
YHCIIOBbIE JaHHBIE PEAJIbHBIX BEJIUYUH C
WCIIOJIb30BAHUEM Pa3HBIX CUCTEM
W3MEpeHusl;

COCTaBIIAITh M  OLIGHUBAaTh  pPa3HBIMU
Ccroco0aMy YHMCJIOBbIE BBIPAKEHUS TPU
pElIeHUH MPAKTHYECKUX 3a/lad U 33734 U3

JIPYTrUx y4eOHbIX
peaAMETOB

Ypasnuenusn u
Hepagencmea

CB0060HO ONEPUPOBAThH
TOHSATHSMH: YpaBHEHUE,
HEpPaBEHCTBO, PABHOCUIIbHBIE
ypaBHEHHsSI U HEPABEHCTBA,
ypaBHEHHE, SBIISIOIICECS
CIIE/ICTBHEM JIPYTOTO YpaBHEHHS,
ypaBHEHHsI, paBHOCHIIbHBIE Ha
MHOXECTBE, PAaBHOCHIIbHBIC

Hocmuoicenue pezynomamog pazoena

C80000HO onpedensamv Mun U GbIOUPAMb Memoo peuleHus
NOKA3AMENbHBIX U JI02APUDMUYECKUX YPABHEHULl U HEPABEeHCMS,
UPPAYUOHATLHBIX YPAGHEHULl U HEPABEHCME, MPUSOHOMEMPUYECKUX
YPAGHEHUU U HePABEHCME, UX CUCTEM;

€80000HO peuiams CUCMeMbl TUHEHbIX YPAGHEHU,

peuiamsb OCHOBHble MUNbL YPAGHEHULL U HEPABEHCME C NAPAMEMPAMU;
npumMeHams npu peuwieHuu 3aday Hepagencmea Kowu — Byusaxosckozo,
bepuynnu,;




npeoOpa3oBaHus ypaBHEHUH;

pemaTh pa3Hble BUIbI YpaBHEHUN U
HEPaBEHCTB M UX CHCTEM, B TOM YHCJIE
HEKOTOPBIC ypaBHEHUs 3-i U 4-1 CTCTICHEH,
JIPOOHO- pallMOHAILHBIC U
UppanroHaIbHbIE;

OBJIaZIETh OCHOBHBIMH THIIAMHU
MOKa3aTeNbHBIX, JOTAPHUPMUICCKUX,
MppaIMOHAILHBIX, CTETICHHBIX YPaBHEHUN U
HEPaBEHCTB H

CTaHJAPTHBIMU METOJIAMH UX

pENICHHU U IPUMEHSTh UX TIPH

peleHNN 3a1aq;

MPUMEHSATH TeopeMy be3y k

PELIEHUI0 YPaBHEHUH;

MIPUMEHATH Teopemy Buera s

pelIeHNs HEKOTOPBIX YpaBHEHHM

CTEIEHU BBIIIIE BTOPOI;

MMOHUMATh CMBICII TEOPEM O PABHOCHUIIbHBIX
Y HEPABHOCUJIbHBIX MPEOOPa30BaHMSIX
ypaBHEHUH U YMETh UX JOKa3bIBaTh;
BIIQJIETh METOIaMU PELICHUS

ypaBHEHUH, HEPABEHCTB U X CUCTEM,
YMETb BBIOMPATh METOJI PEUICHUS U
000CHOBBIBATH CBOM BHIOOD;

WCII0JIb30BAaTh METO/1 UHTEPBAJIOB ISt
pelIeHNs HEPaBEHCTB, B TOM YHUCIIE
JIPOOHO-PALIMOHANBHBIX U BKIIOYAIOIINX

B ce0s uppalroHaIbHbIE BBIPAKECHHUS,
pemaTh anredpandyeckue ypaBHEHUs U
HEpaBEHCTBA U UX CHCTEMBI C TapaMeTpamMu
anreOpandeckuM U rpaguyecKium
METOIaMH;

BJIAJIETh pa3HBIMU METO/IaMHU

umeniob npedcmaeﬂeHue O HepaeeHcmeax MleC()y cpedewu CmeneHHviMu




JI0Ka3aTeIbCTBA HEPABECHCTB;
— peliaTh ypaBHCHHS B LIEJIbIX YUCIIAX;
— wm300paxkaTh MHOKECTBA Ha
IUIOCKOCTH, 33/1aBaeMbIe
ypaBHCHUSIMHU, HCPABCHCTBAMU M UX
CHCTEMAaMHU;
— CcBOOOIHO HCIIOJIb30BATh TOKICCTBCHHBIC
peoOpa3oBaHMsI IPU PEIICHUN ypaBHEHUI
U CHCTEM YpaBHEHUI

B nosceonesnou srcuznu u npu uzyuenuu opyeux
npeomemos:

— COCTaBJISITh W PeIlIaTh YpaBHEHUS,
HEPaBEHCTBA, X CUCTEMBI IIPH PEIICHUHN
3a/1a4 APYruX y9eOHBIX MPEIMETOB;

—  BBINOJHATH OLEHKY MPaBAOIO0A00Us
PE3yNIbTaTOB, MOTY4aeMbIX MIPU PEIICHUN
Pa3IMYHbBIX YpaBHEHUH, HEPABEHCTB U HX
CUCTEM IpH PEUICHUH 3a/1a4 IPYruxX
y4eOHBIX NPEJAMETOB;

— COCTaBJISTh U pelllaTh YpaBHEHUS U
HEpaBEHCTBA C MapaMeTpamu npu
pELIeHNH 3a]a4 JPYTUX y4eOHbIX
MIPEeIMETOB;

— COCTaBJISTh YpaBHEHHUE, HEPABEHCTBO HIIU
UX CUCTEMY, OITUCHIBAIOIINE PEATbHYIO
CUTYAIMIO WIH NMPUKIIAJHYIO 3a]1a4y,
HWHTEPIPETUPOBATH MMOJTYyYEHHBIE
pe3ynbTaThl;

—  HUCHOJIb30BaTh NPOrPAMMHBIE
CpelCTBa MPU PEUICHUH OTIACIbHBIX




KJIACCOB YPAaBHEHHI U HEPABEHCTB

Dynxkyuu — BrnageTre NOHATUSAMU: 3aBUCUMOCTh —  Hocmuoicenue pesynromamos paszoena ll;
BEIIMYMH, QYHKIMSA, apIyMEHT U 3HaYEHHE —  81ademv NoHAmMuUeM acUMRMOmMbl U YMemb €20 NPUMEHAMb NPU peulenuu
(GyHKIHH, 00JIACTh ONPEICTICHHS 1 3a0ay;
MHO>KECTBO 3HAYCHHI (DYHKITHH, TpaduK —  NpUMeHAmMb Memoobl peuleHus NPoCmeuuux oug@depeHyuanbHbix
3aBUCHUMOCTH, rpaduK GyHKIIHH, HYJIU VPasHeHUull nepeoco U 8Mopo2o NOpsa0Ko8

(YHKIMH, TIPOMEXKYTKH
3HAaKOMOCTOSTHCTBA, BO3pacTaHUE Ha
YHCIIOBOM IPOMEXKYTKe, YObIBaHNE HA
YHCIIOBOM TPOMEKYTKE, HanOOoJIbIIee U
HaMMEHbIIIee 3HaYCHNE PYHKIMH Ha
YHCIIOBOM TPOMEKYTKE, TIEPUOANIEeCKast
GyHKIUS, TIEPUO/I, YSTHAS U

HedeTHast (PyHKIMH; yMETh

HMPUMEHSATh 3T MOHATUS IIPU

peLLIeHUH 3a]a4;

—  BJIQJIETh IIOHATHEM CTETEHHAs
(yHKIIUS; CTPOUTH ee TpaduK U yMETh
IIPUMEHSATh CBOMCTBA
CTeNeHHON (YHKIUH MPH PEILIEHUH 3a/1ay;

—  BJIQJIETh NOHATHUAMM ITOKa3aTeNIbHAs
(GyHKLUS, SKCIIOHEHTA; CTPOUTh UX
rpaduKu 1 yMETh IPUMEHSTh CBOWCTBA
NoKa3aTeabHON (DYHKIUH NP pEIICHUH
3ajauy;

— BJIQJIETh TIOHATHEM
norapupmMudeckas GyHKIHS;

CTPOUTSH €€ IrpauK U YMETh




IIPUMEHATH CBOMCTBA
JaorapupMuUecKoi GyHKIUU TPU
pELIeHNH 3a/1a4;

—  BJIQJICTh HOHATHSAMH TPUTOHOMETPUYECKHE
(YHKIMH; CTPOUTH UX TPAQUKU U YMETh
MPUMEHSTH CBOMCTBA TPUTOHOMETPUIECKUX
(GyHKIUH IpU pelIeHu: 3a/1a4;

— BJaJeTh NOHATHEM oOpaTHas
(GYHKIWS; TIPUMEHST 9TO TIOHSITHE TIPH
pELIeHNH 3a]1aY;

— TPUMEHATH MPHU PEIICHUN 3a/1a9 CBOMCTBA
(YHKIHI: 4eTHOCTb, IEPHUOJUYHOCTbD,
OTPaHUYEHHOCTb;

— TPUMEHATH NP PEIICHUH 3a71a4
npeobpazoBaHus rpaduKoB
byHKIINI;

— BJAJETh NOHSITUSIMU YUCIIOBAS
MOCJIEIOBATENBHOCTb,
apudmernyeckas u reoMeTpuyecKas
MIPOrpeccusi;

— TPUMEHATH IIPU PEIICHUU 33124
CBOICTBa U MPU3HAKU
apuMeTHyecKoil ¥ reoOMeTpUUECKON
MPOTPECCUH.

B noeceonesnoti scuznu u npu usyuenuu opyaux
VueOHbIX NPeOMemos:

—  OIpenesnsaTh 1o rpadukaM u
WCII0JIb30BATh ISl PELLICHUS
MPUKIIAJIHBIX 33/1a4 CBOMCTBA
peaJIbHBIX MTPOLIECCOB U




3aBUCHUMOCTEH (HanOOIbIINE U
HauMEHBIINE 3HAUYEHUS, IPOMEKYTKH
BO3pacTaHUs U

yObIBaHUS (PYHKIIUH, IPOMEKYTKH
3HAKOMOCTOSIHCTBA, aCUMITOTHI, TOUKU
neperu0a, MEpHoA U T.11.);
HMHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM IPAKTUYECKON
CUTYalluu;.

OTPENENATh 1o rpadukam
MIPOCTEMIINE XapAKTEPUCTUKN
MEPUOIUYECKHUX IIPOLIECCOB B
OMOJIOTHH, SKOHOMHKE, MY3BbIKE,
PaavoCBs3M U Jp. (aMILTUTYa,
MEePHUOJI U T.I1.)

Inemernmol
MamemamuueckK
020 anaausa

Bnaners noHsaTreM OECKOHEYHO
yOBIBaIOIIasi reOMETPUIECKas TIPOTPECCHS
YMETbh MMPUMEHSATH €T0 MMPHU PEIICHUH 3a/1a4;
MIPUMEHSTH JUTS PEIICHUS 3a1a4

TEOPHIO MPEJICIIOB;

BJIAJIETh NOHATHAMU OECKOHEYHO

00JIbIIIME U OECKOHEYHO MAaJIbIE YHCIOBEIE
MOCJIEIOBATEIILHOCTH U YMETh

CpaBHHMBaTh OCCKOHEYHO

0onpIINE U OECKOHEYHO MaJjIble
[I0CJIEI0OBATEILHOCTH;

BIIAJIETh MOHATUSAMU: TPOU3BOTHAS
(GYHKIMH B TOYKE, TPOU3BOIHAS

GbyHKIHH;

BBIYHCIISATH TPOU3BOIHbBIE

AIIEMEHTAPHBIX (PYHKIUH U X
KOMOMHAIIHIA;

Jlocmuoicenue pezyromamos pazoena ll;

C80000HO 811A0eMb CIMAHOAPMHBLIM ANNAPAMOM MAMEMAMULECKO20
aHanu3a OJsl BbIYUCIEHUSL NPOUZBOOHBIX (DYHKYUU OOHOU NePEeMEHHOU,
C80000HO NPUMEHAMb ANNAPAm MamemMamuiecKko20 anaiusa o
uccnedosanusi PyHKyull U NOCMpoenUst 2papuxkos, 8 mom yucie
uUccne008anUs Ha 8bINYKIOCHb,

onepuposams NOHAMuUeM Nep8oooPA3HOl PYHKYUU 015 peuteHus 3a0ay,
081a0emb OCHOBHLIMU c8edeHUAMU 00 unmezpane Hvtomona—
Jletibnuya u e2o npocmeiuiux NPUMeHeHUsIX,

onepuposams 8 CMaHOAPMHBIX CUMYAYUSAX NPOU3B0OHBIMU BbICULUX
nopsi0Ko8,

YMemb NPpUMEHAMb NPU peuleHUU 3a0a4 C80UCMBa HeNpepbléHbIX QYHKYU,
YMemb NpUMeHAmMb NpU peuieHuu 3a0a4 meopemvl Betlepuumpacca;
YMemb 8bINOHAMb NPUOTUNHCEHHBIE BbIYUCTEHUS (MEMOObl peuleHUs]
VPasHeHUll, GbIYUCTIEHUSI ONPeOesieHHO20 UHMe2pana);

YMemb NPUMEHSAMb NPULOHCEHUE NPOUIBOOHOU U ONPEOeNleHHO20
UHmMe2pala K peueHuro 3a0ay ecmecmeosHaHus,

61a0emsv NOHAMUAMU 8MOPAsi NPOU3BOOHASL, 8bINYKIOCb 2PAPUKA
@yHKYUU U yMemb uccied08amsb (YHKYUIO HA 8bINYKIOCHb




— HccenoBarh QYHKIUHN HA
MOHOTOHHOCTb ¥ SKCTPEMYMBI;

—  CTpOUTH rpaMKu U MIPUMEHSTH K
PELICHHUIO 3a/1a4, B TOM YHUCJIE C
apaMeTpoM;

— BJAJETh NOHATHEM KacaTesbHas K rpaQuKy
(GYHKIMU ¥ YMETh IPUMEHSTH €r0 TpU
pelIeHNH 33/1a4;

— BJaJeTh NOHATHUSIMHU NIEpBOOOpa3Has
(GyHKIMS, ONpeeTIeHHbIN HUHTErpal;

— IpUMEHATH Teopemy HproToHa—
JleiiOHuIa 1 ee ciIeacTBUS oI
pelieHus 3a1ad.

B nogceonesHoll dHcU3HU U NPU U3YUEHUU OPY2UX
VUEOHBIX NPEOMEMO8:

— pemaTh NPUKIAIHBIC 337a91 U3
ounosioruu, PU3NKKU, XUMUH,
SKOHOMMKH M JIPYTHUX MPEIAMETOB,
CBSI3aHHBIC C HCCIIEJOBAaHUEM
XapaKTEPUCTHK MPOIECCOB;

—  HMHTEPIPETUPOBATH MOJYyICHHbBIC
pe3yIbTaThl

Cmamucmuka u
meopus
eeposamHuocmelil,
Jl0cuKa u
KOMOUHaAmopuk
a

— OmnepupoBath OCHOBHBIMH OTIMCATEIILHBIMU
XapaKTepUCTUKAaMH YHCIOBOTO HabOpa,
MIOHSITHEM IeHepajibHasi COBOKYITHOCTh H
BBIOOPKOI U3 Hee;

— OIepUpoBaTh MOHATUSAMH: YACTOTA U
BEPOSATHOCTh COOBITHS, CyMMa U
MIPOU3BEJICHNE BEPOSITHOCTEH, BEIUNCIIATh
BEPOATHOCTH COOBITUI

Hocmuoicenue pezynomamos pazoena

umems npeocmasierue 0 YeHMpAaIbHOU NPedeibHol meopeme;
umMemsb npeocmasienue o 8bl0OPOUHOM KOIppuyuenme Kopperayuu u
JIUHEUHOU pe2peccuu;

umems npedcmagierue 0 Cmamucmu4eckux eunome3ax u nposepxe
CMAMUCMUYECKOl 2UNomesbsl, 0 CIMamucmuKke Kpumepus u ee ypogHe
3HAYUMOCTU,

UMemb npeocmagieHue 0 Ces3U IMNUPUYECKUX U MeoPemuiecKux
pacnpeoeneHull;

umems npedcmasienue 0 KOOUpo8aHuu, 08OUYHOLU 3anNUC, O80ULHOM
oepese;

671a0enb OCHOBHLIMU NOHAMUAMU meopuu 2paghos (epagh, sepuwiuna, pedpo,




Ha OCHOBE II0JICYETa YKCIIa
HCXOJIOB;

— BJAaJeTh OCHOBHBIMU ITOHATHSIMU
KOMOMHATOPHKH U YMETh UX IPUMEHSTh
IIpY pELIeHNH 33/1a4;

— UMETb NpeCTaBIeHUE 00 OCHOBAX
TEOPHUH BEPOATHOCTEN;

— UMETh NPEeACTaBIECHUE O
JMCKPETHBIX U HEMPEPBIBHBIX
CIy4alHbIX BEJIMYMHAX U
pacnpeneneHusx, 0 He3aBUCUMOCTH
CIy4alHbIX BEJIMYHH;

— UMETb NpeACTaBIECHUE O
MaTeMaTH4YEeCKOM OKHUJIaHUH U
JMCTIEPCUU CITyYalHBIX BEJIUYUH;

— UMETb NPEACTaBICHNE O COBMECTHBIX
pacnpeneneHusx Ciry4anHbIX
BEJINYMH;

— TIOHMMATh CYTh 3aKOHA OOJIBIINX YHCEN
1 BEIOOPOYHOTO METO1a U3MEPEHHUS
BEPOSITHOCTEM;

— HMETb NPEJCTaBICHUE O HOPMAIbHOM
pacrpeneneHny 1 IpuMepax
HOPMaJIbHO
pacnpeieneHHbIX CIy4YalHbIX
BEJINYUH;

— HMETb NPEJCTABICHUE O KOPPEISIUU
CIIy4ailHbIX BEJIMYUH.

B noeceownesnoii srcusnu u npu uzyuenuu Opyaux
npeomemos:

—  BBIYUCJIATH WIM OLIEHUBATH BEPOATHOCTU
COOBITUH B peasIbHOM KU3HU;
—  BBIOMpaTh METO/IbI MOIXOISAIIETO

cmenenb 8epuluHbl, Nymo 8 epaghe) u ymems NPUMEHIMb UX NPU peuteHun
3a0ay;

umMems npeocmasienue 0 0epesbax u ymems NPUMEeHAMb NPU peuleHul
3a0ay;

611a0emsb NOHAMUEM CEA3HOCHb U YMemb NPUMEHAMb KOMNOHEHMbl
CBAZHOCIMU NPU peuleHUul 3a0ay,

YMemb 0Cywecmsisims nymu no peopam, ooxoovl pebep u eepuiun epaga;
umems npeocmasienue 06 UNIEPOBOM U AMUTLINOHOBOM NYMU,
uMems npeocmasieHue 0 mpyoHoOCmMu 3a0ayu HAX0HCOEHUs
2amMUIbMOHOBA NYMU,

611a0emsb NOHAMUAMU KOHEYHbLE U CHeMHble MHONCeCMEd U YMemb Ux
NPUMEHAMb NPU PeUeHUU 3A0aY;

YMemb NPUMEHAMb Menoo0 MAMeMamuieckot UHOYKYUU,

yMemb npumensams npunyun /Jupuxie npu peutenuu 3a0ay




MpECTaBICHUS U 00PaOOTKH

JTAHHBIX
Texcmosuvie — Pemrarte pa3Hbie 3a1a4n —  Jlocmuoicenue pesynomamog pazoena |l
3a0auu MOBBIIIICHHOW TPYIHOCTH;

— aHaIM3MPOBATH YCIOBHUE 3a/1a4H,
BBIOMPATH ONTUMAIIBHBIN METOJT
pelIeHHs 3a/1a49M, pacCMaTpUBast
Pa3IMIHBIC METO/bI;

— CTpOUTH MOACIb PCIICHUA 3a4a4u,
MIPOBOJINTH JIOKA3aTEIbHBIC PACCYKICHHUS
TIPY PEIICHUN 33/1a4H;

— pemIath 3a7a4M, TpeOyromue nepedopa
BApUAHTOB, IPOBEPKHU YCIOBHIA, BEIOOpa
OTNITHMAJILHOTO Pe3yJIbTaTa;

— QHAIU3UPOBATH U UHTEPIPETUPOBATH
MOJTyYCHHBIC PEIICHHS B KOHTEKCTE
YCJIOBHS 33]1auy, BHIOMPATh PEIICHHUS,

HE MPOTUBOpEYAIIHE KOHTEKCTY;

— TIePEeBOJUTH MPH PEUICHUH 3a/1a41
UHGOPMAIIHIO U3 OJTHOW (POPMBI 3aIHCH B
JPYTyI0, UCTIOJB3YS MPU HEOOXOTUMOCTH
CXEMBI, TAOJHUIIBI, TPAPHUKH, THATPAMMBI.

B nosceonesnoti srcusnu u npu uzyuenuu opyeux
npeomemos:

— pelaTh NPaKTUYECKUE 3a/1a41 U 3a/1a4u
U3 IPYTUX MPEIMETOB

I'eomempus — Buagers reomeTpuueckuMu —  Hmemwb npedcmasnenue 06 akcuomamuieckom memooe,
NOHATUAMM IIPA PCIICHUH 3a7a4 1 —  81a0emsv NOHAMUEM 2eoMempuyecKue Mecma moyex 8 NPoCmpaHcmee
NPOBEACHUN MaTEMaTHYECKUX uymems NpUMeHams ux O0Jisi peulenuss 3a0ay,
PacCyKIeHHH, —  yMemb NpuUMeHsAmMbd 05l peuleHUs 3a0a4 C80UCMEa NIOCKUX U 08Y2PAHHbBIX

Y2108,




CaMOCTOSATENBHO (POPMYITHPOBATH
OTIpE/ICIICHUS] TEOMETPUIECKUX

(buryp, BeIIBUTaTh TUTIOTE3BI O HOBBIX
CBOMCTBaX M MPU3HAKAX T€OMETPHUYECKHIX
¢uryp 1 060CHOBBIBATh WJIM ONIPOBEPTaTh
WX, 00001aTh WJIH KOHKPETHU3UPOBAThH
pe3yIbTaThl HA HOBBIX KJIACCaxX

¢buryp, IpoOBOJUTH B HECTIOKHBIX CIIydasix
KJIacCU(pUKAUIO (PUTYp MO pa3IUuHbIM
OCHOBAHUSIM;

WCCIIEIOBATh YEPTEKH, BKITFOUAs
KOMOUHAIMK QUryp, U3BjieKaTh,
WHTEPIPETHUPOBATH U MPEOOPA30BHIBATH
WHGOPMAIIHIO, TIPEICTABICHHYIO Ha
gepTeKax;

pemaTh 3a/1a9d T€OMETPHIECKOTO
CoJIepXKaHHUs, B TOM UUCIIE B CUTYyalUsIX,
KOTI'JIa aJITOPUTM PEIIEHUS HE CIIEAYET SBHO
U3 YCIIOBHS, BBIIIOJHATh HEOOXOAUMBIE IS
peleHus 3a1a4n

JIOTIOJIHUTEIIbHBIE TIOCTPOEHUS,
HCCIIeI0BAaTh BO3MOXKHOCTb IPUMEHEHHUS
TeopeM U (GopMyIl I PELICHUs 3a/ay;
yMeTb (OpMYJINPOBATH U

JI0Ka3bIBaTh F€OMETPUYECKUE
YTBEPKICHUS;

BJIQJIETh MOHATUSIMU CTEPEOMETPHHU:
pu3Ma, napajsenenumne]], TupaMuia,
TeTpa’p;

UMETb MPECTaBICHHUs 00 akCHoMax
CTEPEOMETPUH U CIEJCTBUAX U3 HUX U
yMETh IPUMEHSTh UX IIPU PELICHUH 3aJiay;
YMETh CTPOUTH CEUCHMS

MpexepanHo2o yaid, meopemvl KOCUHYCO8 U CUHYCO8 OJis MPexXePaHHO20
yena;

61a0emsv NOHAMUEM NEPREHOUKVIAPHOe CeYeHUe NPUMbL U yMemb
NPUMEHAMb €20 NPU PpeueHUuU 3a0ay,

umems npeocmasienue 0 080UCMEBEHHOCMU NPABUTbHBIX MHO202PAHHUKOB,
611a0emsv NOHAMUAMU YeHMPATbHOe U NAPATIEIbHOe NPOEKMUPOSaHUe U
APUMEHAMb UX NPU NOCPOEHUU CeYeHUll MHO20CPAHHUKO8 MemOoOoM
npoexKyull;

uMems npeocmasienue 0 pazeepmke MHO20CPAHHUKA U Kpamdaiuiem
nYymu Ha NOBEPXHOCMU MHO20CPAHHUKA,

uMems npeocmasieHue 0 KOHUYeCKUX CeYeHUsx,

uMems npeocmasienue 0 Kacarwuxcs cepax u Komounayuy mein
8PALYEHUs U YMEMb NPUMEHAMb UX NPU PEUUEHUU 3A0ay,

NPUMEHAMb NPU PeUeHUU 3a0ay OpMYLy pacCmosHUus Om mouku 0o
NAOCKOCIU,

611a0emsb paA3HbLIMU CROCODAMU 3A0AHUSL NPAMOU YPAGHEHUAMU U YMEMb
NPUMEHAMb NPU PEUEHUU 3400y,

NPUMEHAMb NPU PeUeHUU 3a0ay U 00KA3amenbCmee meopem 6eKmopHblil
Memoo u Memoo KOOpOUHam,

umMems npeocmasieHue 00 aKkCuomax oovema, nNPuMeHsIms hopmyvl
00beM08 NPAMOY20IbHO20 NApaLlesienunedd, NPUsMsl U RUPAMUODL,
mempa’opa npu peuleHuu 3a0ay;

NPUMEHAMb Mmeopembl 00 OMHOWEHUSIX 00bEMO8 NPU peuleHUul 3a0ay;
NPUMEHAMb UHMe2Pal OJisl BbIYUCIEHUSL 00HEMO8 U NOBEPXHOCEl mell
8PAYeHUs, BLIYUCTIEHUS NIOWAOU ChEPpUecKo2o nosica u 0ovema
wapogo2o cuos;

uMemvb npeocmasierue 0 OBUNCEHUSIX 8 NPOCMPAHCMEE: NAPAJLIETbHOM
nepeHoce, CuMMempUU OMHOCUMENbHO NIOCKOCMU, YeHMPATbHOU
CUMMempuU, NOBOPOMe OMHOCUMETLHO NPSMOU, BUHMOBOU CUMMEMPUL,
YMemb NPUMEHIMb UX NPU PeuleHuu 3a0ay;

uMemsb npeocmasierue 0 Niowaou OPMoOSOHAIbHOU NPOEKYUU,

uMemsb npeocmasierue 0 MpexepaHHoM U MHO20SPAHHOM Yele U
NPUMEHSIMb C8OUCMEA NIOCKUX Y2l08 MHO20ZPAHHO20 Veld Npu
peutenuu 3a0a4;

umMems npedcmasgierus 0 npeoopazo8anuy NOO0OUs, 2omMomemuu

U yMemsb NPUMEeHAmMb Ux npu peueHul 3a0ay,

YMemb peuams 3a0aiu Ha NA0CKOCMU Memooamu cmepeomempuu;
yMemb npumMeHsamsb Qopmynvl 06bemM08 npu peueHuy 3a0ay




MHOTOT'PaHHUKOB C UCTIOJIb30BaHUEM
Pa3IMYHBIX METOJIOB, B TOM YHUCIIE U
METO/1a CJIEJI0B;

UMETH MPEJCTABICHHUE O
CKPEUIMBAIOIINXCS TPSIMBIX B
MPOCTPAHCTBE U YMETh HAXOIUTh YTOJI U
paccTosiHue MEXy HUMH,

MPUMEHSTH TEOPEMBI O TAPAIIICTLHOCTH
MPSIMBIX U TJIOCKOCTEH B TIPOCTPAHCTBE
NP peIIeHUH 3a/1ad,

YMETh IPUMEHSTH MapajuIeIbHOE
MIPOEKTUPOBAHUE [Tl H300paxkeHus: GUryp;
YMETh IPUMEHSTh

MEePIEHANKYIISIPHOCTH TIPSIMOH 1
TUTOCKOCTH TIPU PEIICHUH 3a/1a4;

BJIAJIETh MIOHATHSIMH OPTOTOHAIEHOE
MIPOEKTUPOBAHKE, HAKJIOHHBIE U UX
MPOEKIINH, YMETh TPUMEHSTh TEOPEMY O
TpeX MepreHANKYIsApax MpH pelieHun
3azay;

BIIJIETh MOHATUSAMH PACCTOSHUE MEKTY
(urypamu B IpoCTpPaHCTBE, OO
MEPIEeHIUKYIISAP ABYX CKPEUIUBAIOLIUXCS
MPSIMBIX U YMETh IPUMEHSThH UX MIPU
pElIeHNH 33/1aY;

BIIAJIETh MOHATHEM YTOJI MEXAY MPSIMOUN U
IJIOCKOCTBIO U YMETh IPUMEHSThH €r0 MpH
pelIeHNnH 33/1a4;

BIIAIETh MOHATUSAMHU JBYTPaHHBIN yTol,
YTOJ1 MEXIY MIIOCKOCTSIMH,
NEepPIEHANKYIIPHbIE MJIOCKOCTH U YMETh
MPUMEHSATH UX NPH PEeLICHUH 33]1ay;
BJIQJIeTh MOHATHSIMHU NPU3Ma,




napaiieJICrIica U MpuMCHATh

CBOMCTBA ITapajuleiIeuIea Py

pelIeHUH 3a1a4;

BJIAACTH IIOHATUEM Hp?[MoyI“OJIBHBIf/'I
nmapajiiCJICrIica 1 MpuMEHATh €ro Ipu
pelIeHIN 3a1a4;

BJIAJICTh IOHATUAMU IMUPpaMUId, BUIbL
nmupaMua, 3JICMCHTBL HpaBHHBHOfI
UpaMUABl U YMETh IPUMEHATE UX IIPU
peleHnn 3a/1a4;

WUMETH MPEJICTABIICHHE O TeOpeMe

Diinepa, MPaBIWIBHBIX MHOTOTPaHHUKAX;
BJIAJACTH IIOHATHUEM ILJIOITA U HOBerHOCTefI
MHOT'OI'paHHUKOB U YMETH NPUMCHATH €TI0
MIPH pEIICHUH 3a]1ad;

BJIAJACTH IIOHATUAMU TEJ1a BpaliCHUA
(munmuHAp, KOHYC, map u cdepa), HUX
CeUeHUs U YyMETh MPUMEHSATh WX MpHU
pELIeHNUH 3a/1aY;

BIIAIETh MOHATUSAMH KacaTeJIbHbIE MPsIMbIe
Y TUIOCKOCTH U YMETh MIPUMEHSTH U3 MPU
pElIeHNH 33/1a4;

MMETh MPEJCTABIICHUS O BIMCAHHBIX U
OTHCAHHBIX cepax U YMETh NPUMEHSATh UX
IIPH pEIIeHUH 33/1aY;

BIIAIETh MOHATHAMH 00beM, 00bEMBI
MHOTOTPAaHHUKOB, TEJ BPALICHUS U
MIPUMEHSTH UX MPU PEIICHUH 3a/1aY;

MMETh MPEJICTaBICHUE O Pa3BEPTKE
LHWIMHIPA U KOHYCa, TUIOIIAH
MOBEPXHOCTH IMJIMH/pA U KOHYCa, YMETh
MPUMEHSATH UX NPH PEeLICHUH 33]1ay;

UMETb MPEJCTABICHNE O IUIOIAIH chepbl U
YMETh MPUMEHSTh €ro NMpH




B noeceonesnori scuznu u npu usyuenuu opyaux

pelIeHuu 3a/1ay;
YMETh pelliaTh 3aa4u Ha
KOMGI/IHaHI/II/I MHOI‘OI‘paHHI/IKOB u TCI
BpallEeHUS;

HMMETh MPEJCTaBICHUE O MOJ001HU B
IIPOCTPAHCTBE U YMETH pelIaTh
3aJla4y Ha OTHOIIEHHE 00BEMOB U
TIJTOIA IeH TTOBEPXHOCTEN MOA00HBIX

¢uryp.
npeomemos:

COCTaBJIISATh C MCIIOJIb30BAaHUEM CBOMCTB
r€OMETPUYECKUX PUTYD
MaTeMaTH4YeCKUe MOJEIH JIsl PeLICHUS
3a/1a4 MPaKTUYECKOTo Xapakrepa u
3aJa4 U3 CMEKHBIX JUCLUIUINH,
UCCIIEI0BATh MTOJIy4YEHHbIE MOAETH U
HUHTEPIPETUPOBATh PE3YJIbTAT

Bexkmoput u
Koopounamuwl 6

BJ'IaI[eTB IMOHATUAMU BECKTOPBI U UX
KOOPAWHATEI,

—  Hocmuoicenue pezynomamos paszoena ll,
—  Haxooumwv 0Ovem napasiieienunedd u mempas’opa, 3a0aHHbIX

fpocmpancmee | —  yMETh BBINOJIHATEL ONEPALMH HaJl KOOPOUHAMAMU CEOUX BEPULUH,
BEKTOpAMH; —  3a0aamv NPSAMYI 8 NPOCMPAHCMEBE,
— HCHOJb30BATH CKAJIAPHOC —  HAxXo0umuv paccmosiHue om moyku 00 NJIOCKOCMU 8 cucmeme KOOPOuHam,
HPOU3BCICHUC BCKTOPOB IPH —  HAxXoO0umv paccmosiHue Mexicoy CKPeuUBAIOWUMUC NPAMbIMU,
PCILICHUH 3a/1a, 3A0AHHBIMU 8 CUCTEMEe KOOPOUHAM
— TPUMEHATH ypaBHEHHUE MIIOCKOCTH,
(hopMyny pacCTOSIHHS MKy TOUKAMH,
ypaBHeHUE cdepbl IpU PELICHUH 3a1a4;
— TPUMEHSATH BEKTOPHI U METO]
KOOpPJIMHAT B MPOCTPAHCTBE NPU
pelIeHnH 3a/1a4
Hcemopus — HwmeTs mpeacTaBieHue o BKIae Hocmuoicenue pesynomamos pasoena 11




mamemamuKu

BBIJIAIOIIMXCS MATEMATUKOB B
pa3BUTHUE HAYKU;

IMOHUMAThb POJIb MATEMATUKH B
pa3Butuu Poccun

Memoowt
MamemamurKu

Hcnonb30BaTh OCHOBHBIE METObBI
JI0Ka3aTenbCTBa, POBOJINTH
JIOKa3aTenbCTBO U BBIIIOJIHSATh
ONPOBEPKECHHUE;

MPUMEHSTH OCHOBHBIE METO/IbI PELLICHUS
MAaTEMAaTUYECKUX 3a/1a4;

Ha OCHOBE MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEW B IPUPOJIE
XapaKTepU30BaTh KPACOTY U COBEPIIEHCTBO
OKPY’KaFOILIEro MUpa U NPOU3BEACHNN
HCKYCCTBA;

MPUMEHSTH MPOCTEHIINE MPOTPAMMHBIE
CpEICTBA U NIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU
pELIEHNN MaTeMaTHYECKUX 3a/1a4;
TI0JIb30BATHCS MPUKIIATHBIMA
IIporpaMMamH U NporpaMMamMu
CHUMBOJIbHBIX BBIYMCIICHUN JIIs1
WCCIIEJOBAHUS MAaTEMATUYECKUX
00BEKTOB

Jlocmuoicenue pezynomamos pazoena ll;

NPUMEHAMb MameMamuieckue 3Hanus K UCCAe008aAHUI0
OKpYIHCalouje2o Mupa (MoOeruposanue GuzuyecKux npoyeccos,
3a0a4u SKOHOMUKU)




OCHOBHOE COJEP/KAHUE
10 KJIACC
MartemaTuka (AJareépa u Ha4aJIa MATEMaTHYECKOI0 aHAJIN3A)

o
No 2 2
Paznen = O
n/m S g
CoJlepKaHus =
JeiicTBUTEIbHBIE YHCJIA
IToBTOpEHUE
Mopyns unciia 1 €ro CBOMCTBA.
[IpumeHeHue npu pelieHnu 3aad CBOMCTB apu(METHUECKON U T€OMETPUUYECKON MPOrpeccuu, CYMMUPOBaHUsl OECKOHEYHOM
CXOASIIENCS TEOMETPUUYECKOM MPOTrpecChu.
MHoxecTBa (UUCIOBbIE, FEOMETPUUECKUX PUTyp). XapaKTepUCTUUECKOE CBOMCTBO, 3JIEMEHT MHOKECTBA, ITyCTOE, KOHEUHOE,
O6eckoHeuyHOe MHOecTBO. CriocoOb! 3aanust MHOKecTB [loamHOkecTBO. OTHOIIEHUSI TPUHAITICKHOCTH, BKIIIOUEHUS, PABEHCTBA. 14
Omneparuu Hag MHOKecTBaMu. Kpyru Diinepa. Koneunsle 1 OeCKOHEYHBIC, CYCTHBIC U HECUETHBIC MHOXECTBA. OCHOBHAs meopemda
apughmemuxu.
Ocmamxu u cpasnenus. Aneopumm Eexnuoa. Kumaiickas meopema 06 ocmamkax. Manas meopema @epma. q-uunvie cucmemol
cuucnenuss. Pyuxkyus Jinepa, YUcio u Cymma oerumeinetl HamypaibHo20 YUcid.
CreneHb C 1EHCTBUTENBHBIM [TOKA3ATENIEM,
CBOWCTBA CTEIIEHU C JICHCTBUTEIbHBIM NIOKA3aTEIIEM.
Tpuronomerpudeckue (popmy.Jibl 20

Panuannast mepa yria, TpUrOHOMETpUYECKasi OKPYKHOCTh. T pUroHoMeTpuueckre (GYHKIIMH Yncel U YriioB. GopMyIibl
MIPUBEACHUS, CIOKEHHUS TPUTOHOMETPUYECKUX (PYHKIHH, (GOpPMYIbI IBOWHOTO U MOJIOBUHHOTO aprymenTa. [IpeoOpazoBanue
CYMMBI, pa3HOCTH B MPOU3BEACHUE TPUTOHOMETPUIECKIX (DYHKIUH, 1 HA0O0POT.




Tpuronomerpuyeckue ypaBHeHHUs
Tpuronomerpuueckue ypaBHeHUs.. OJHOPOIHbIE TPUTOHOMETPUUECKHUE yYpaBHEHUs. Perienne npocTeiinx TpuroHoMeTpUIECKUX
HepaBeHCTB. [IpocTeiime cucTeMbl TPUTOHOMETPUYECKUX YPABHEHUM.

15

Tpuronomerpudeckune QpyHKIUH
Tpuronomerpudeckre GyHKIMHA YACIOBOTO aprymMenTa Y = COS X, y=Sin X, y=tg X, y = ctg x . CoiicTBa u rpaduku
TpUrOHOMETpHYecKuX QpyHkuuid. Hymu ¢pyHKIMM, MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. HanbopIiee 1 HauMeHbliee

3HaYeHUe PYHKIHHU.
OO6paTHble TpUroHOMETpHUUYecKre (PYHKIINH, UX TJIaBHbIE 3HaYeHUsI, CBOMCTBa U rpaduku. [lepuoaudeckre pyHKINYM U HAMMEH bIIUH

nepuo. YetHsle U HedyeTHbIE QYHKUUU. PyHKyuu «OpobHas yacmo yuciay Y = { X} u «yenas yacmo yucnay Y= [X] .
[IpeobpazoBanus
rpadukoB PYHKUMN: CABUT, YMHOKEHHE HA YHCIIO, OTPAKEHHE OTHOCUTENILHO KOOPIMHATHBIX OCeH.

10

IIpou3BoaHas U eé reoMeTpUYECKUI CMBICJI.

Hudbdepenuupyemocts ¢pynkiuu. [Iponssoanas ¢pynkiuu B Touke. KacarenbHas k rpaduky Gynkmuu. ['eomerpudeckuii u Gu3nIecKuit
CMBICJT IPOU3BOIHOM. [Ipumenenue npoussoonoi 6 gusure. IlponsBoanbie aneMeHTapHbIX Gyrakumii. [IpaBuna muddepennupoBanus.
Bropas npou3BogHas, ee reoMeTpUIeCKuil U (PU3UIECKUI CMBICII.

[Tonsarue npenena pynkuuu B Touke. [lousamue npedena pyukyuu 6 beckoneunocmu. Acumnmomst epagpuxa ¢pynxyuu. Cpasrenue
beckoHeuno manvix u beckoneurno donvuiux. HempepsiBHOCTh GyHkumu. Ceoticmea Henpepvignvix Qyukyuti. Teopema

Beuepwmpacca.

11

IIpyMeHeHne MPOM3BOAHOM K HCCJIEI0BAHNIO (PYHKIMIA.

Touku skcTpeMyma (MakcuMyma U MUHHUMYMa). MccnenoBaHue 3JeMeHTapHbIX (PYHKIUN HA TOYKU SKCTpeMyMa, HauOoJibliee
Y HauMEHbIlIee 3HaYeHHE C IOMOIIbIO MPOU3BOAHOMN. [locmpoenue epaghuxos hynKyuil ¢ NOMOWbI0 NPOU3BOOHBIX.
Ipumenenue npouszsoonoul npu peuwtenuu 3a0ay. Haxoocoenue sxcmpemymos ¢hyHKyuil HeCKOIbKUX NePeMeHHDBIX.

18




KomniekcHble yncia.
[lepBuyHBIE MPEACTABICHUS O MHOYKECTBE KOMIUIEKCHBIX YUCEN. Jlelicmaus ¢ KOMNIEeKCHbIMU
yucaiamu. Komnnexcno conpsiscennvle yucaa. Mooyns u apeymenm uucia.
Tpuconomempuueckasn gpopma Komniekchoeo yucia. Pewenue ypasrnenuii 6 KOMNIEKCHbIX YUCAAX.
Hcnosib30Banme omepanuii HaJy MHOXKECTBAMU M BBICKA3bIBAHUSMU. VICTHHHBIC U JIOXKHBIC BHICKA3bIBAHUS, ONIEPAIIUH HAJT
BBICKa3bIBAHUSAMU. AeedOpa svickazvieanuil. CBSI3b BRICKA3bIBAHUI ¢ MHOKECTBaMU. KBaHTOPHI CYIIIECTBOBAHUS M BCECOOIITHOCTH.
3aKoHbI JOTHKH. OCHOBHbIE l02uyecKue npasuid. Pemenne JTornuecKux 3a1a4 ¢ UCIOJIb30BAHUEM KPYroB DWJiepa, 0CHOBHbIX
JIO2UYECKUX NPABUTL.
YMmozakmoueHuss. OO0CHOBAaHHMS M I0KA3aTEIbCTBO B MaTeMaTuke. TeopeMbl. Bupl MaTeMaTHYECKUX YTBEPKACHUN. Buowvl
ookazamenvcma. Mamemamuyeckas uHOYKyus. Ymeepocoenus. oopamuoe OaHHOMY, NPOMUBONON0NCHOE, 0OpAMHOe
NPOMuUBONONoHcHoMy oannomy. IIpu3HaK ¥ CBOMCTBO, HEOOXOIMMBIE U IOCTATOYHBIE YCIIOBHSL.

IloBTOpEHUE




OCHOBHOE COJAEPKXAHMUE MATEMATHKA «I'eomerpus»

Ne
/o

Paznen
coaepKaHus

Kom-B0

4yaCoB

1)

I'eomeTpus Ha MUI0CKOCTH

[ToBTOpenue. Pemienne 3amad C HCHOJIB30BAHMEM CBOWCTB (UIYp Ha IIOCKOCTH. PemnieHwme 3agad Ha JOKa3aTelbCTBO U
MOCTPOCHUE KOHTpPIpUMEpoB. [IpumMeHeHne MpocTeIIuX JOTUYECKUX MpaBui. PelmieHue 3amad ¢ MCIOJIB30BAHHEM TEOPEM O
TPEYroJbHUKAX, COOTHOLIEHUI B MPSAMOYTOJBHBIX TPEYroJIbHUKAX, (DAKTOB, CBSI3aHHBIX C YEThIpeXyrojbHUKaMu. Perienue 3agau c
HCITIOJIb30BAHUEM q)aKTOB, CBSI3aHHBIX C OKPY)KHOCTSIMI/I. PCIHCHI/IC 3a1a4 Ha I/ISMepeHI/ISI Ha IINIOCKOCTH, BBIYHCIICHUA MJIMH U
ILIOIIAJICH.
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2)

Beenenue. [lapanieqbHOCTh NPSIMBIX U IJIOCKOCTEH
Harnsannas crepeomerpus. [lpusma, napamienenunen, nupaMuia, TeTpadp.
OcCHOBHBIE MTOHATHS TEOMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHN U CIEACTBUS U3 HUX. [lonamue 06 akcuomamuyeckom
memooe. Teopema Menenas ona mempas’opa. CKpelmMBAIONIMECs TPSIMbIE B TPOCTPAHCTBE. YTON MEXAy HUMH. Memoowi
HAXO0HCOCHUS PACCMOAHUL MEAHCOY CKPEeUUBATOUWUMUCS NPSMBIMU.
Teopembl 0 mapanenbHOCTH NPSAMBIX U IJIOCKOCTEN B MpocTpaHcTBe. [lapannenbHoe NpoeKTUpOBaHUE U H300pakeHue Guryp.
T'eomempuueckue mecma mouex 8 npocmpancmae.
Buowr mempasopos. Opmoyenmpuueckuti mempas’op, KApKACHbLL mempasop, pasHOSpaHHwull mempal’op. lIpsamoyeonvhulil
mempas’op. Meouanwl u bumeouanvl mempa’opa.
Jlocmpaueanue mempasopa 00 napainenenuneod.

19

3)

[MepneHAUKYJAPHOCTH NPAMBIX M ILIOCKOCTEH
[lepnenuKyIsIpHOCTD NPAMOU U II0CKOCTH. OpTOTOHANBHOE NpoeKkTHpoBaHue. Haknonuslie u npoeknuu. Teopema o Tpex
neprnenaukynsapax. Paccrosuus mexxay purypamu B npoctpactse. OOMmuUNA NEPIEHIUKYISAP IBYX CKPEIIUBAIOUIUXCS MPSIMbIX.
Vel B mpoctpancTBe. [lepnenaukynspHbie MI0CKOCTH. [11ouads opmoconansrot npoekyuu. Ilepnenoukynsaproe ceuenue
npuzmsl. Tpexepannvii u MHo2ocpanHwll yeon. Ceoticmea niocKux yen08 Muozoepanno2o yena. Ceotcmea niocKux u
08Y2DAHHBIX Y2N08 mMpexepantHo2o yena. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPeXePanHo20 yeia.
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n/n

Paznen
coaepKaHus

Komr-B0

qaCcoB

4)

MHororpanHuky Busibl MHOrOTpaHHUKOB. Paszeéepmiu mHozoepannuka. Kpamuaiiwue nymu na nogepxnocmu
MmHoz2o2pannuka. Teopema Jiinepa. 1lpaBuinbHbIE MHOTOIPAHHUKHU. /{6801CMBEHHOCIb NPABUNLHBIX MHO202PAHHUKOS.

[Tpusma. IMapamnenenunen. CroiicTBa napayenenunena. [IpsMoyronbpHbIi mapamienenumnes,. HakioHHbIE TPU3MBL.
[Mupamuna. Buasl nupamui. DneMeHTsl NpaBUiIbHON mUpaMubl. [IupaMubpl ¢ paBHOHAKIOHEHHBIMU peOpaMu U FPaHIMHU, UX
OCHOBHBIE CBOWCTBA.

[TocTpoeHue ceueHnii MHOTOIPAHHUKOB METOA0M ciieioB. LleHTpansHOe npoektupoBanue. [loctpoenue ceueHuin
MHOTOTPaHHUKOB METOJIOM IPOEKIINH.

Paszeepmra yununopa u konyca.

14

5)

IToBTOpEHUE




11 KJIACC
COJAEPKAHME TEM YYEBHOT' O IIPE/IMETA

MATEMATHUKA («AJuired6pa 1 Ha4aj1a MaTeMATHYECKOT0 AHAJIHM32))

Paznien conepxxanus

Ko-B0
4acoB

Crenennast pynkums
CrenenHas ¢pyHKUMs U ee cBoiicTBa U rpaduk. UppanuonansHelie ypaBHeHus. [IpeobpazoBanus rpadukoB QyHKIIHMI: CIBUT, YMHOKEHNE
Ha YMCJI0, OTPAKEHUE OTHOCUTENIBHO KOOPIMHATHBIX OCEH.
B3aumno obpathbie pyHkuuu. ['paduku B3auMHO 00paTHBIX (QYHKIIHM.
Meroa uHTEpBAJIOB JUIsl peIEHUsI HEpaBEHCTB. VCIIoap30BaHNe HEPABEHCTB U CUCTEM HEPABEHCTB C OJTHOM MEPEMEHHOM,
YHCIIOBBIX MPOMEXKYTKOB, MX 00beAMHEHUH U nepeceueHuil. CHcTeMbl HPPALMOHAJIBLHBIX YPABHEHUH M HEPABEHCTB.
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IMoka3zarenbHass pyHKUMS
[TokazarenpHass QyHKIUsS (IKCMIOHEHTA), €e CBOMCTBAa W rpaduk. ['paduyueckue METOIbI PEIICHUsS YpPaBHEHWW W HEPAaBEHCTB.
Pemienue ypaBHeHUI U HEPABEHCTB, COJAEPIKALIUX MEPEMEHHYIO O] 3HAaKOM Moays. [Ipocreiiiine nokasaTeiabHble YPaBHEHUS U

HepaBeHcTBa. [loka3aTenpHas pyHKIMA U ee cBoiicTBa U rpaduk. Yucio € u GpyHkuus y = e~ .

CucTeMsl MoKa3aTeJIbHBIX ypaBHeHI/Iﬁ N HCPaBCHCTB.

21

Jlorapudpmuyeckas pyHkuus
Jlorapudwm, cBoiicTBa norapudma. [lecsaTuunslii 1 HaTYypanbHbIH norapudm. [IpeoOpasoBanue norapuGMUIECKUX BEIPAKEHUH.
Jlorapudmuueckue ypaBHeHUs! U HepaBeHCTBa. Jlorapudmudeckas QyHKIus u ee cBoiictBa U rpaduk. CuctemMsl
Jorapu(MUYECKUX YpaBHEHHUI U HEPABEHCTB.

20

Hurerpa.

IlepBooOpa3nas. Heonpenenennsiit unterpain. [leppooOpasHeie anemMenTapHbIX GyHkumid. Ilnomans kpuBoauHelHol Tpaneunu. @opmyna
Herorona-Jleitonuna. OnpeneneHHblil uHTerpai. Boiuucienue naowaoei naockux pueyp u 06vemos mes 8paujeHus ¢ NOMOUbIO
unmezpana..

Memoou! pewenus GyHKYUOHANbHBIX YPAGHEHU U HEPABEHCMS.
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YpaBHeHusI 1 HEPABEHCTBA.

YpaBHEHHUs, CHCTEMBI YPABHEHU C IIAPAMETPOM.

@opmyna bunoma Hotomona. Pewenue ypasnenuu cmenenu gvlute 2 cneyuanvbHulx 6udos. Teopema Buema, meopema bezy. Ilpusooumsie
u Henpugooumbvie MHozouenvl. OchogHas meopema aneeopuvl. Cummempuyeckue MHo2ouneHsl. Llenouuciennvle u yeio3HauHvie
MHO20UIEeHbL.

Huoganmosvel ypasnenus. [{enuvie opoou. Teopema @epma o cymme K8aopamos.

Cymmbl u psovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubnUICEHUU OCTICMBUMETbHBIX YUCEN PAYUOHATLHBIMU.

MHnoocecmsa na KOOpOUHAMHOU NIOCKOCTIU.

Hepasencmeo Kowu—Byuaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.
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9J1eMeHTBI KOMﬁHHﬁTOpI/IKI/I, CTATUCTUKU U TEOPUHN BQPOHTHOCTeﬁ

[ToBTOpenue. Vicnonp3oBanue TabIUIl U AUarpamMM JUist peICTaBICHUs JaHHbIX. Pelllenne 3a1a4 Ha MPUMEHEHUE OMUCATEeIbHBIX
XapaKTEePUCTHUK YMCIOBBIX HAOOPOB: CPEIHMX, HAMOOJIBIIIEr0 ¥ HANMEHBIIIETO 3HAUCHUS, pa3Maxa, TMCIEPCUN U CTAaHIaPTHOTO
OTKJIOHEHUS. BhIumciieHne 9acToT U BEPOSATHOCTEH COOBITHIA. BhIuncieHre BEpOSITHOCTEH B ONIBITaX ¢ PABHOBO3MOKHBIMH
3JIEMEHTapPHBIMU UCX0aaMH. Mcnonmp30BaHne KOMOMHATOPUKU. BhIUnciIeHIEe BEPOSTHOCTEH HE3aBUCHUMBIX COOBITHIL. M cmoib30Banme
(bopMyITBI CIIOKEHHS BEPOATHOCTEH, Auarpamm Diiiepa, iepeBa BEposITHOCTEH, popmyisl bepHymm.

Beposmnocmnoe npocmpancmeo. Axcuomvl meopuu 6eposmHocmel.

VYcnoBHast BepoATHOCTB. [IpaBuiio ymHOKeHus BeposiTHOCTEH. Dopmynia nojHoW BeposaTHOCTH. Dopmyina baiieca.

JluckpeTHbIe CllydaifHble BEIMUMHBI U pactipeaenenus. CoBMecTHbIC pacnipeaenenus. Pacipenenenine CyMMbl U TPOU3BEIACHUS
HE3aBUCUMBIX CIIyYalHbIX BEJIMYMH. MaTeMaTH4eCKO€e OKUITaHUE U TUCIIEPCUS CIyYailHOM BEJIMYMHBI. MaTeMaTH4eCKOe OKUIaHUE U
JTUCTIEPCHS] CYMMBI CITyYalHBIX BEJIMYHUH.

bunapHas ciyvaiiHag BenuuuHa, pacnpenenenue bepuymu. ['eomerpruueckoe pacnpeaeneHue. buHomuanbHOE pacnpeieIeHue U ero
CBOMCTBa. [ unepeeomempuueckoe pacnpeoeieHue u e2o c8olucmaa.

HenpepsiBHbIe cyualinbie BenuunHsl. [[10THOCTE BeposiTHOCTH. PyHKIMA pacnpeneneHusa. PaBHOMEpHOE pacnpeneneHue.
IlokaszamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmansHoe pacripeaenenue. @ynkius Jlammaca. [lapameTpbr HOpMaabHOTO
pacnpenenenus. [Ipumeps! cirydaiiHbIX BETUYHUH, TOTYMHEHHBIX HOPMaJIbHOMY 3aKOHY (TIOTPELIHOCTh U3MEPEHHH, POCT YeI0BeKa).
Llenmpanvnas npedenvras meopema.

Hepasencmeso Yebviwesa. Teopema Yebviuesa u meopema bepnynnu. 3akon 6onvuiux yucen. BolOopounslii Memoo usmepeHus
geposimuocmell. Ponb 3akoHa 6onvbuiux yucen 8 Hayke, npupooe u oouecmee.

KoBapuanus nByx cinydaitnbix BenuuuH. [lonstue o koapduunente koppensiunrn. CoBMeCTHbIE HAOMIOCHUS IBYX CIyYalHbIX BETUYHH.

Buvibopounwiii kosghghuyuenm xoppenayuu. Jlunetinas peepeccusi.

Cmamucmuyeckas eunomesa. Cmamucmuxa Kpumepusi u ee ypogens 3nauumocmu. lIpoeepka npocmeriwiux 2unomes. Imnupuieckue
pacnpeoenieHus U Ux c6s3b ¢ meopemuueckumu pacnpeoenenusmu. Paneosas koppensayusi.

Ilocmpoenue coomeemcmeuii. Mnvexmugnule u clopvekmugHvle coomeemcemeust. buexkyuu. /{luckpemnas nenpepvienocms. Ilpunyun
Jupuxie.

Koouposanue. /]souunas 3anuce.

OcHognble nouamusi meopuu epaghos. /lepesvs. /{souunoe oepego. Ceaznocmv. Komnonenmol céaznocmu. Ilymu na epaghe. Diineposol u
L'amunvmonoewt nymu.
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IToBTOpEHue.

IToBTOpenue. Pemenue 3aqa4d ¢ UCIONB30BAHUEM CBOMCTB YMCEI M CUCTEM CUMCIICHUs, JEIIMMOCTH, A0JEH U 4acTe|, IPOLIEHTOB, MOAYJIEH
yrcen. Perenue 3a1a4 ¢ UCTIOJIB30BaHUEM CBOWCTB CTENIEHEH M KOPHEH, MHOTOUJICHOB, MPE0Opa30BaHnii MHOT OWIEHOB U APOOHO-
palMOHAIBHBIX BBIpAKECHUH. PellieHne 3a/1a4 ¢ UCMOJIb30BaHUEM I'PATyCHOM MeEpHI yriia. Pelenue 3a1a4y Ha JBH)KEHUE U COBMECTHYIO
paboTy, CMECH U CIIaBBI C IIOMOMIBIO IMHEHHBIX, KBaIPAaTHBIX U APOOHO-pAlMOHATILHBIX YPABHEHUH U X CUCTEeM. Pemenne 3aqay ¢
ITOMOIIBIO YHCIIOBBIX HEPABEHCTB U CCTEM HEPABEHCTB C OJIHOM NEPEMEHHOM, C IPUMEHEHUEM N300paKEHMSI UNCIIOBBIX TPOMEKYTKOB.
Pemrenue 3a1a4 ¢ UCMOIb30BaHNEM YHCIOBBIX (DYHKIUH 1 uX rpadukoB. Vcnonap3oBannue CBOMCTB U rpauKOB JTMHEHHBIX U

KBaJIpaTUUHBIX QYHKIIMI, 00paTHON MPOMOPLMOHATIBHOCTH U (QYHKIMH Y = \/; . I'papuueckoe penienre ypaBHeHUI 1 HEPABEHCTB.
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MATEMATHUKA («I'eomerpusi»)

Ne
/11

Paznen conepxxanus

Koi-Bo

1)

Tesia ¥ MOBEPXHOCTH BpallleHHS.

Tena Bpammenus: MUIMHIP, KOHYC, map U chepa. CedeHus nuauHApa, KoHyca u mapa. [llapoBoii cerMeHT, mapoBoi CJI0M, IIIapOBOK CEKTOP
(koHyc).

YceudenHas nupaMu/ia M yCEUEeHHBIM KOHYC. YpaBHeHHE chepbl

Onemenmsi cghepuueckou ceomempuu. Konuueckue ceyeHus.

Kacarenbnble npsiMble U I0CKOCTU. Brincanusie u onucanubie chepol. Kacarowuecs cepol. Kombunayuu men epaugenuss. OTHOIICHHE
ionaien nosepxHocren nogo0HbIX ¢uryp. [lnomanu nosepxuocreit MuororpanHukoB.Ilnomans cheprr.  [lnomans moBepxHocTH
HWINHPA U KOHYCA.

19

2)

O0BEMEI TeJI.

[Tonsitue o6bema. O6beMbl MHOTOIpaHHUKOB. OOBEMBI TeJ BpalleHus. Akcuomsl 06vema. Bvigoo ¢popmyn 06vemoe npamoy2oibHo2o
napanieienuneda, npusmvl u nupamudvl. Dopmynvl 01 HaxodcoeHuss obvema mempas’opa. Teopemvt 06 OmHOUEHUAX 00BEMOB.

Hpuﬂoofcemm UHmezpajila K 6bl4ucCieHuro 06vemos u noeeprocmeL? meijl epawierus. HﬂOu/!Clab cqbepuquKozo nosica. Obvem wapoeoco CiloA.

IIpumenenue o6vemos npu peuieHuu 3a0ad.
KomOuHamm MHOTOrpaHHUKOB U Tel BpaieHus. [Togodue B mpoctpancTse. OTHOMIEHHE 00BEMOB OJOOHBIX (QUTYP.
[lsuoicenus 6 npocmpancmee: napanienvbHblll NEPEHOC, CUMMEMPUs OMHOCUMENLHO NI0CKOCIU, YeHMPATbHAS CUMMEMPUS, NOBOPON OMHOCUMEILHO
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npAMOU.
IIpeobpazosanue nooodus, comomemus. Pewienue 3a0ay Ha nIOCKOCMU C UCHOIb308AHUEM CIMEPEOMEMPUYECKUX MeMO08.

KOOp)II/IHaTLI U BCKTOPLI.

Bexrops! u koopauHatel. CymMMa BEKTOPOB, YMHOXKEHHUE BEKTOPA Ha YUCIIO. YTOJI MeX Iy BekTopaMu. CKalsipHOE IPOU3BE/ICHUE.

3) VYpaBuenue miockoctu. opmyna pacCTOSIHUS MEXIY TOUKaMH. Popmyna paccmosanus om mouku 0o niockocmu. Cnocodwl 3adanus 21
NPAMOU YPAGHEHUAMU.
Pewenue 3a0au u 0okazamenbcmeo meopem ¢ NOMOWBIO BEKMOPOE U MEMOOOM KOOPOUHAm. InemeHmol ceomempuu macc. Pewenue 3aoay
€ NOMOWBIO 8eKMOPO8 U KOOPOUHAM.

4) HTorosoe noBTropeHue Kypca reoMeTpHuu. 11
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