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. MNOACHUTEJIbHASA 3AIINCKA
Pa6ouyas mporpamma mo maremaruke 10-11 kiacc (yriyo/eHHbI ypoBeHb) pa3paboTaHa Ha
OCHOBE HOPMAaTUBHBIX JIOKYMEHTOB:

1. ®enepanbHoro 3akoHa «O6 odpazoBanuu B Poccuiickoit @eneparm» ot 29.12.2012 N 273-D3 (pen. ot
13.07.2015) "O6 obpazoBanuu B Poccuiickoii denepanuu” (¢ u3M. U J0M., BCTYIL B cuity ¢ 24.07.2015);

2. denepalibHOTO TOCYIAPCTBEHHOTO CTaHAapTa OCHOBHOTO 00I1iero oopa3zoBanus» ([Ipuka3 Munucrepcrsa
obpasoBanus U Hayku PD ot 17 mast 2012 1. N 413);

3. Marematuka. CoopHHK pabounx mporpamm. 10-11 kmaccel: mocobue uist yaurenen
obmieo0OpazoBarensHbIX opranu3anwii / [coct. T.A. Bypmuctposa]. — 5-¢ m3a. — M.: IIpocsemenue,
2018.

4. ®denepanbHOTO TEpeUYeHS YUYSOHMKOB, PEKOMEHJIOBAHHBIX M JOIMYIIEHHBIX MHUHHCTEPCTBOM
obpaszoBanusi 1 Hayku 1o I[lpuxaszy ot 20 mas 2020 r. Ne 254 MO P® 2020 OOIT HOO, OOII
000, onobpennbix denepanbHbIM y4EOHO-METOIUYECKUM OOBEIUHEHHEM [0 00LIEMY
obpazoBanwuto ( ¢ usmeHeHussMu npukas Ne766 ot 23 nexadps 2020 roxga);

5. O6pazoBaTenbHON TPOrPAMMBI CPETHETO 00111eT0 00pa30BaHUsI MYHUIIUTIAIBHOTO OFOKETHOTO
00111600pa30BaTENBHOTO YUpexkAeHUs « TOJICTIHCKAs cpeHsis o0eo0pa3zoBaTeabHas KO

PaGouas nporpamma obecneyeHa yueOHO-MeTOAMYECKUM KOMILJIEKCOM:
1. C.M. Huxonsckuii, M.K.ITortanos, H.H.Pemernukos, A.B.llleBkun «Anredpa u Havana
Marematnueckoro ananu3za 10 kmace», — M.: [Ipocsemenne, 2020r,
2. C.M. Huxonwckuii, M.K.Tlotarmos, H.H.Pemernukos, A.B.11leBkun «Anrebpa u Havdaia
Marematuueckoro ananu3a 11 kmace», — M.: [Ipocsemenne, 2020r,
3. JI. C. Atanacss, B. ®@. byry3os, C. B. Kagomues u ap. 'eomerpust 10—11 ki, — M.:
[Ipocsenienue, 2020r.

In. Llenu 1 3agaumn, pewaemble npu peanusauum paboueit nporpammol

esn o0yyenus:

v B nHanpaenenuu 1uuHOCIMHO20 PA36UMUA:
¢ popmMHpOBaHUE MPEICTABICHUI O MaTeMaTHKE, KaK YaCTH OOIIEUEIOBEYECKON KYIbTYPHI, O
3HaYMMOCTH MaTEeMAaTUKHU B
® Pa3BUTHH UBWIN3AIMU U COBPEMEHHOTO OOIIECTBA;
® pa3BUTHE JJOTHYECKOTO U KPUTHIECKOTO MBIIIUICHUS, KYJIBTYPhl PEUYH, CIOCOOHOCTH K YMCTBEHHOMY
IKCTIICPUMEHTY;
¢ popMHpOBaHUE UHTEIICKTYaIbHOW YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K TIPEOI0JICHHIO
MBICTUTEIBHBIX CTEPEOTHUIIOB, BHITCKAIOIINX U3 OOBIICHHOTO OIBITA;
® BOCITUTAHUE KAUECTB JIMYHOCTH, 00ECTICUNBAIOIINX COIIMATBLHYI0 MOOMILHOCTD, CIIOCOOHOCTh
MPUHUMATh CAMOCTOSTEIIBHBIC PCIICHUS;
¢ popMHpOBaHNE KAYECTB MBINUICHHUS, HEOOXOAUMBIX JUTS aJalTallii B COBPEMEHHOM
HH(pOPMAITMOHHOM OOIIIECTBE;
® pa3BUTHE UHTEPECA K MATEMATUYECKOMY TBOPUECTBY M MaTEMAaTUYECKUX CITIOCOOHOCTEH;
® YBa)KEHHUE K CBOEMY HAapOJly, YyBCTBO OTBETCTBEHHOCTH Tiepe/i PoIMHOM, rop0CTH 3a CBOM Kpaid,
cBoro Pomny, npoiiioe u HacTosiIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;
® TOTOBHOCTH OOYYArOIMIMXCS K KOHCTPYKTUBHOMY YYacCTHIO B IPUHATUU PELICHUI, 3aTparuBaroInx
WX MpaBa ¥ UHTEPECHI, B TOM YHCIIE B Pa3NUYHbBIX (hopMax OOIIECTBEHHON caMOOpraHH3aIliH,
camMoyTpaBlieHus, OOIIECTBEHHO 3HAYNMOM JeATeIbHOCTH;
® pa3BUTHE KOMIIETEHIINI COTPYIHUYECTBA CO CBEPCTHUKAMM, JETHMH MIIQIIIET0 BO3pacTa,
B3POCIJIBIMHU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeI0BATENbCKON, TPOSKTHOM
U APYTUX BHJIAX JESTEIBHOCTH.
® TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, HAa MIPOTSKEHUH BCEH
KU3HU; CO3HATENIFHOE OTHOIIEHHNE K HETIPEPHIBHOMY 00OPa30BAHHIO KaK YCIOBHUIO YCIIEIITHON
npodeccruoHaIbHOM 1 00IIECTBEHHOU JAESITENEHOCTH;
® 0CO3HAHHBIN BBIOOP OyayIiel mpodeccuu Kak MyTh U COco0 peann3anuu coOCTBEHHBIX



YKU3HCHHBIX IIJIAHOB.
v' B memanpeomemnom HanpasieHuu:

® pPa3BUTHE MPEACTABICHUI O MAaTeMaTHKE KaK JopMe OMUCAHUS U METO/IC MTO3HAHUS
JNCUCTBUTENLHOCTH, CO3/IaHUE YCIOBHH JIIsl MPUOOPETEHHUS IEPBOHAYAIBHOTO OIBITA
MAaTeMaTH4YE€CKOTO MOJICTUPOBAHMS;
¢ opMupoOBaHKE OOIINX CIIOCOOOB MHTEIICKTYaTbHOU JISATSIIBHOCTH, XapaKTePHBIX JUISI MATEMATHKH U
SIBJISTFOLIIMXCSI OCHOBOM TTO3HABATENILHON KYJIBTYPhI, 3HAUMMOM ISl Pa3IM4HbBIX cep
YeJIOBCUSCKOM ACATSIBHOCTH,
® CaMOCTOSITEJILHO OMPEEIISITh 1ENH, 3aaBaTh MapaMeTPhbl U KPUTEPUH, 110 KOTOPHIM MOKHO
OTIPENIETUTh, YTO 1eJIb JOCTUTHYTA;
® OIICHUBATH PECYPCHI, B TOM YHCJI€ BpEMsI U JIpyrue HeMaTepuaibHbIe PECypChl, HEOOXOIUMBIE IS
JIOCTYIKCHHS TTOCTABIICHHOM ICIIH;
® BEIOMPATH MYTh JOCTHIXKEHUS 1I€JTH, TNIAHUPOBAThH PEIICHHE MMOCTABICHHBIX 3a/1a4, ONTHMHU3UPYS
MaTepuaibHble U HEMaTepUaIbHbIE 3aTPaThI;
® COIOCTABIIATH MOJTYYCHHBIN pe3yabTaT ACSITEIILHOCTH C TTOCTAaBICHHOM 3apaHee 1eIbIo.
® JICKaTh M HaXOJUTh 000OIIEHHBIE CIIOCOOBI PEIICHUs 3a/1a4, B TOM YHCJIE, OCYIIECTBIISATh
pa3BepHYTHIN HHGOPMAITMOHHBIN TTOMCK U CTABUTHh HA €T0 OCHOBE HOBBIC 3aJ1a4H,
® BEIXOJIUTH 32 PaMKH Y9€OHOTO MpeMeTa U OCYIIECTBIIATE I[EeJICHANPABICHHBIN TTOUCK
BO3MOJKHOCTEH ISl IIUPOKOTO TIEPEHOCA CPEJICTB M CIIOCOOOB JICHCTBUS;
® KOOPJIMHUPOBATH U BBITIOJIHATH Pa0OTY B YCIOBUAX PEATbHOTO, BUPTYAJIbHOTO U KOMOMHHPOBAHHOTO
B3aMMOICHCTBHS,

v B npeomemnom nanpagnenuu:
® OBJIQJICHUE KIIFOYEBBIMH MOHITUSIMHU ¥ 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHAs
npeaMeTHast 00J1acTh, Paco3HABAaHUE COOTBETCTBYIOIIMX UM IMPU3HAKOB U B3aUMOCBSI3EH,
CIOCOOHOCTH JIEMOHCTPUPOBATH PA3TMYHbIE TIOIXO/IbI K U3YUCHHIO SIBIICHUM, XapaKTEPHBIX JIJIs
M3y4aeMoU MpeMETHON 00J1acTH;
® YMEHHE periaTh Kak HEKOTOPbIE MPAKTUIECKUE, TAK 1 OCHOBHBIC TEOPETHUECKHE 3aauH,
XapaKTEpHBIC TSl UICTIOJb30BaHUS METO/I0B U MHCTPYMEHTAPHUS TAHHOW MTPEIMETHOM 00J1acTH;
® HAJIMYME MPEACTABICHUI O JaHHOU MpeaMeTHO# 00JaCTH KaK IEeJIOCTHON TEOprHU (COBOKYITHOCTH
TeOpuii), 00 OCHOBHBIX CBSI3SIX C MHBIMU CMEXHBIMH 00JIACTSIMU 3HAHHMA.
3aoauu.
® Pa3BUTH JIOTUYECKOTO MBIIJICHHUS yJaIIHXCs,
¢ (OpPMHUPOBAHKE HAYYHO-TEOPETUIECCKOTO MBIIIJICHUS IIIKOJIHHUKOB;
® OBJIQJICTh CUCTEMOW MAaTeMAaTUYECKUX 3HAHUH ¥ YMEHUN, HEOOXOIUMBIX ISl IPUMCHEHUS B
MPAKTUYECKON JAESITeNbHOCTU, U3yYEHUN CMEKHBIX JUCLHUILIINH;
® CrI0cOOCTBOBATh HHTEIUIEKTYAIbHOMY Pa3BUTHIO, (GOPMHUPOBATH KaueCTBa, HEOOXOAUMBIE YETIOBEKY AJIs
MTOJTHOILICHHOW KU3HH B COBPEMEHHOM OOIIIECTBE, CBOMCTBCHHBIC MAaTEMAaTHUECKOM
NEeSITEeNbHOCTH: SICHOCTH U TOYHOCTU MBICIH, HHTYHIIMH, JTJOTHYECKOTO MBILUICHHUS,
MIPOCTPAHCTBEHHBIX MPEICTaBICHH, CIOCOOHOCTH K MPEO0JI0JICHUIO TPYAHOCTEH;
¢ hopMUPOBATH MPEJCTABICHUS 00 UIESIX U METOJaX MAaTEeMAaTUKH KaK YHUBEPCAIBHOTO sI3bIKa HAYKU U
TEXHUKH, CPEACTBAX MOJICTUPOBAHUS SBJICHUNA U MTPOLIECCOB;
® BOCIIUTHIBATH KYIbTYPY JHUYHOCTH, OTHOIIIEHHE K MaTeMaTHUKe KaK YacTH 00IIeYeIoBEYeCKOn
KYJIBTYpBI, UTPAIOIIe 0COOYI0 POJb B OOIIIECTBEHHOM Pa3BUTHH.
[IpakTHyeckas 3HAUMMOCTH IMIKOJIBHOTO Kypca alreOphl U Hadall MaTeMaTHYeCKOTO aHaln3a
00ycNoBJIeHA TE€M, UTO €r0 00BEKTaMU SBJISIOTCS (PyHIaMEHTAIbHBIE CTPYKTYPhI M KOJIMYECTBEHHbIE
OTHOIICHUS IEMCTBUTENHLHOTO MUpa. MaTemaTideckas MoAroToBka He0OXoAuMa il MOHUMAaHHUS
MIPUHIIUAIIOB YCTPONCTBA U UCIIOIb30BAHUS COBPEMEHHON TEXHUKHU, BOCIIPUATHS HAYYHBIX U TEXHUUYECKUX
MOHATUN U uaell. MaTemaTuka SBIII€TCS SI3bIKOM HAyKU U TeXHUKHU. C €€ MOMOILbI0 MOJIETUPYIOTCS U
M3Yy4aloTCs SBJICHUS U MPOLIECCHI, MPOUCXOISIINE B IPUPOJIE.
N3ydenue kypca anreOpbl M Haual MaTeMaTHYECKOTO aHAIHM3a CYIIECTBEHHO PACIIMPSET KPYro30p
yUYalIuXCsl, 3HAKOMS UX ¢ MHAYKIIUEH U IeAyKINel, 00001IeHneM 1 KOHKpeTU3aluen, aHaliu3oM U



CHHTE30M, Kiaccu(ukanueit u cucremaTu3anmeii, abcTparupoBaHueM, aHaJIOTHeH. AKTUBHOE
UCIIOJIb30BAHUE 33/]a4 Ha BCEX ATAllax yueOHOro MpoLecca Pa3BUBAECT TBOPUECKUE CIIOCOOHOCTH
MIKOJIBHUKOB. [Ipn 00ydenun anredpe 1 HayagaM MaTeMaTUYeCcKOro aHaan3a GOpMUPYIOTCS YMEHUS U
HaBBIKH YMCTBEHHOT'O Tpy/Ja — IJIAHUPOBAHUE CBOCH PabOTHI, IOMCK PALMOHAIBHBIX TyTeH ¢
BBITIOJTHEHUS], KpUTHUYECKAsl OI[eHKa pe3ynbTaToB. B mporecce 00ydeHus MKOIbHUKA JOJDKHBI HAYYUTHCS
u3JlaraTb CBOM MBICJIH SICHO M HUCUEPIIBIBAIOLIE, JAKOHUYHO U EMKO, IPUOOPECTH HABBIKU YETKOTO,
AKKypaTHOI'O U I'PaMOTHOT'O BBIIIOJIHEHHsI MATEMAaTHYECKUX 3aIIUCE.

lll. O6wan xapaKTepucTuKa Kypca

Maremaruueckoe 0Opa3oBaHUE UTPAET BAKHYIO POJIb U B IPAKTUYECKON, U B JTyXOBHOM KU3HU
obmectBa. [IpakTudeckasi CTOpoHa CBsI3aHA C CO3/IAaHUEM M IPUMEHEHHEM WHCTPYMEHTAPUS,
HGO6XOI[I/IMOFO YCJIOBCKY B €ro0 HpOIIYKTHBHOi/JI ACATCIIBHOCTHU, JYXOBHAsA CTOpOHA — C
HUHTCJUICKTYAJIbHBIM Pa3BUTUEM

qenoBeka, ((POpMUPOBAHHEM XapaKTepa U OOIIeH KyIbTYpHI.

bes KOHKPCTHBIX 3HAHHUH 110 MaTeMaTHKE 3aTPYAHCHO ITOHUMAaHHWEC MPUHIUIIOB YCTpOﬁCTBa u
WCII0JIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCIIPUATHE U MHTEPIIPETALINS Pa3HOOOpa3HOH COLMaIbHOM,
SKOHOMMUECKOH, MoNuTH4Yeckoi nHdopmannu, Mmanod3pPexkTuBHA NOBCEIHEBHAS IPAKTHYECKAs
ACATCIBHOCTD. Ka)KJIOMy YCJIOBCKY B CBOEH XKU3HU MMPUXOAUTCS BBITIOJIHATH paC‘IéTBI, qUuTaTh
nH(pOopMaLKIo, IPEJICTABICHHYIO B BUJIE TaOIHII, JUarpaMMm, Ipa)uKoB, HOHUMATh BEPOSITHOCTHBII
XapakTep clydyallHbIX COOBITHMH, COCTABISATh HECTIOXKHBIE aJTOPUTMBI U Jp. M3yueHune nanHoro kKypca
3aBepiraeT GopMUPOBAHUE IIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK Ml OPUEHTAITUHN yJaIIUXCS B OTHOIIIEHUHT
MaTeMaTHYeCKUX 3HAHUH U MPoOJIeM UX MCIIOJIB30BaHMS B paMKax cpeaHero oomero oopasosanus. Kypc
CHOCO6CTByeT q)OpMI/IpOBaHI/II-O YMEHHA BUJACTH U IOHUMATH UX 3HAYMMOCTD JJIS KaXXKJI0T'0 YCJIOBEKA
HE3aBHCHMO OT €ro npo(ecCHOHaIbHON AeSITENFHOCTH; YMEHUS pa3iudarh (PaKkThl U OLIEHKH, CPABHUBATH
OIICHOYHBIE BBIBOJIbI, BUAETH UX CBSI3b C KPUTEPUSMH OLIEHOK M CBSI3b KPUTEPUEB C ONpPeAeIEHHON
CUCTEMOM LIEHHOCTEM.

be3 6a30Boit MaTeMaTUYECKOM MOATOTOBKH HEBO3MOXKHO MIPEICTAaBUTh 00pa30BaHNE COBPEMEHHOTO
yenoBeKa. B mikosie MaTemMaTyka Ciy)KUT OTIOPHBIM MPEIMETOM JJISl U3YUEHUS! CMEKHBIX TUCITUILINH.
PeanbHOIT HEOOXOAMMOCTHIO B HAIIIM JTHH CTAHOBUTCS HETIPEPHIBHOE 00pa3oBaHuUE, 4TO TpeOyeT
MOJIHOIICH-

HO 0a30B0i1 00111€00pa30BaTEILHOM MOArOTOBKH, B TOM UKCIIE U O airedpe u Havaiam
MaTeMaTHUYeCKOro aHaJIM3a.

J1J1 )KU3HU B COBPEMEHHOM OOIIIECTBE BaXKHBIM SBIIsIeTCA (POPMUPOBAHUE MATEMAaTUYECKOTO CTUIIS
MbliieHHs. OObEKThl MaTEMAaTHUECKUX YMO3AKIIOUEHHH U MpaBuiia UX KOHCTPYUPOBAHUS BCKPHIBAIOT
MEXaHU3M JIOTUYECKUX IMOCTPOCHUM, BbIpadaThIBalOT YMEHUS (POPMYITHPOBATH, 0O0CHOBBIBATH U TOKa3bl-
BaTh CYXCHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBILLICHHUE.

IV. Mecrto npegmera « MaremaTuka» B y4eOHOM ILIaHe
B cootBercTBUM ¢ DenepanbHbIM 0a3UCHBIM Y4€OHBIM IIAHOM /It 00pa30BaTeNbHBIX YUPEKACHUN
Poccuiickoit @enepanuu u yueOHbIM M1aHOM 0Opa3oBaTenbHoil opranmzanuu MbOY «TonctsHckas
COILLl» pabouas mporpamma peajiu3yercs B o0beme - 408 u:
Cornacno basucHoro yue6noro (o6pazoBarensHoro) riana B 10-11 kimaccax uzydaercs npeamer
«MaremaTKay (BKJIIOUAIOLIUN pa3iessl «Anredpa u Hadalla MaTeMaTUYeCKOro aHalu3a» u
«"eomeTrpusi»). Ha u3ydeHne MaTeMaTHKHU B KJlaccax C YriyOJIeHHBIM U3YUYEHHUEM MaTeMaTHKH OTBOAUTCS
6 y4eOHBIX YacOB B HEJICTIO B TEUEHHE KaXI0TO rojia 00ydeHusl.

Kaaccesl IIpenmersl MaTemaTu4eckoro nukia | KoaudecTBo 4acoB Ha CTyneHU OCHOBHOI'O
o0pa3oBaHus
Matemaruka (Anre6pa) 272 yvaca (4 4 * 34 vegenu * 2 rona)
10-11 Matemaruka (I'eomerpusi) 136 yacoB ( 2 u * 34 nvenenu * 2 rona)
Bcero 408 gacoB




V. Pe3yiabTaThl 0CBOCHHMS Kypca
Jluunocmuvie pezyromamoi:
e Bocnuranue natpuoTtusma, yBakeHus k OTe4ecTBy, OCO3HAHUE BKJIa/la OTEYECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOW HAYKHU.
¢ popMHpOBaHHUE y YUAIIUXCSI HHTEIICKTYAIbHOM YECTHOCTH B OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOI0JICHUIO MBICIIUTEIILHBIX CTEPEOTUIIOB, BBITEKAIOIINX U3 OOBIIGHHOTO OITBITA;
® BOCITUTAHUE KAUECTB JIMYHOCTH, 00ECTIEUNBAIOIINX COIUAIEHYIO0 MOOMIIBHOCTh, YMEHUE
B3aMMO/ICHCTBOBATH C OJTHOKJIACCHUKAMH B TIPOIIECCE YUEOHOH e TeNbHOCTH; CIIOCOOHOCTh
[IPUHUMATh CaMOCTOSTENIbHbIE PELICHHUS;
¢ (popMUpOBaHKE KaUECTB MBIILJIEHUS, HEOOXOIMMBIX JJIsl aAaNTallii B COBPEMEHHOM
MH(OPMaLIMOHHOM OOIIECTBE;
® pa3BUTHE JIOTHYECKOTO U KPUTUIECKOTO MBINUICHHUS, HHUIIUATHUBBI, HAXOTYMBOCTH, aKTUBHOCTH TTPH
pELIeHNH MaTeMaTHYECKUX 3a/1a4; KyJIbTYphl p€4H, CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;
® YMEHHE KOHTPOJUPOBATh, OLIEHUBATh U aHAJIM3UPOBATH MIPOLIECC U PE3YIbTAT YUeOHOH U
MaTeMaTHYeCKON eATeIbHOCTH;
® YMEHHE CaMOCTOSTENILHO paboTaTh ¢ pa3IMUHBIMUA HCTOYHUKAMU HH(OpMaLUy;
Memanpeomemnvie pe3yromamot.
® YyMEHHE OIpeAeATh 1esn, GOopMYyIHUpOoBaTh yueOHbIE 3a7a4u, pa3BUBaTh MOTUBBI I HHTEPECHI CBOEH
MMO3HABATEIHLHOM JICSITEIbHOCTH,
® YMEHHE COOTHOCUTH CBOM JICHCTBUS C IMJIAHUPYEMBIMU PE3Yy/IbTaTaMU, OCYILIECTBISATH KOHTPOJIb CBOEH
NEeSITENIbHOCTH, OIPEEIIATh COCOObI IEUCTBUN U KOPPEKTUPOBATH MX B COOTBETCTBUU C CUTYyaIlHel;
® YMETb ONpPEENATh NOHATHS, BBISBIATE MX CBOMCTBA U MPU3HAKH, CO3JaBaTh 0000IEHNS,
YCTaHaBJIMBATh aHAJIOTUH, KIACCU(PUIMPOBATH, CAMOCTOSATENILHO BEIOMPATh OCHOBAHUS JUIS
Kiaccuukanuu;
® YyCTaHaBJIMBATh IPUYMHHO-CIIECTBEHHBIE CBA3U, CTPOUTH JIOTHYECKUE PACCYKICHUS U J0KA3bIBaTh UX,
YMO3aKJIIOYEHUE U JIeNIaTh BHIBOJIBI,
® YMEHUE WUIIOCTPUPOBATh N3yUEHHbIE TOHIATHSA U CBOICTBA (PUTYp, ONIPOBEPraTh HEBEPHBIE
YTBEPKJICHHUS;
® pa3BUTHE KOMIETEHTHOCTH B oOmactu MKT;
® [IPE/ICTABJICHUS O MaTeMaTHKe Kak 00 YHUBEPCAIbHOM SI3bIKE HAYKU M TEXHUKE, O CPEICTBE
MO/IETIMPOBAHUS SIBJIEHUH U IPOLIECCOB;
® yMEHUE BU/IETh MAaTEMaTHUECKYIO 3a]auy B KOHTEKCTE MPOOIEMHOMN CUTYallMl B OKPYKarollel
KHU3HU;
® yMEHHUE MPABUIIBHO U JOCTYIIHO M3J1araTb CBOM MBICIIM B YCTHON U MHCbMEHHOU (hopMme;
e yMeHue paboTaTh ¢ HHPOpPMaLUE: HCKaTh ee, IPE/ICTABIIATh B MOHATHOH Gopme, paboTaTh ¢
HE/I0CTaTOYHOM, N30BITOYHOM, TOYHOM MM BEPOATHOCTHON MH(pOpMaLKeH;
e yMeHue 00pabaThiBaTh U aHAIM3UPOBATH MOIYUYEHHYIO HH(OPMAILIHIO;
® yMeHUeE paboTaTh ¢ MaTEMAaTHUECKUMHU CPEJICTBAMU HAIJISIIHOCTH (IrpaduKu, TaOIUIIbI, CXEMB, ...)
® YMEHHUE BBIBUIaTh TMIOTE3bI TP PELICHUN 33724 U J0Ka3bIBaTh UX;
® [IOHMMATh CMBICIT AITOPUTMOB U YMETh C HUMH PabOTaTh;
® YMEHHUE HAXOUTh Pa3InYHbIE CIIOCOOBI peIIeHUs] MaTeMaTUYeCKOH 3a/1a4i, pelIaTh IPaKTHYECKUe U
MI03HaBaTeNIbHbIC 3a/1a4H;
e IPHOOPETEHHE OTBITA BHIIIOJHEHHUS TIPOSKTHOM JIESTETbHOCTH;
IIpeomemnvie pe3ynomamul 3a Kypc:
— c()OPMHUPOBAHHOCTH MPEACTABICHUI O HEOOXOIMMOCTH JI0Ka3aTeIbCTB IPU 00OCHOBaHUU
MaTeMaTH4YeCKUX YTBEP)KJICHUN U POJIM aKCHOMATUKHU B MPOBEJICHUH JETyKTUBHBIX PACCYXJICHUH;
— c(OPMHPOBAHHOCTH MOHATHHHOTO anmnapaTa Mo OCHOBHBIM pazjiesiaM Kypca MaTeMaTHKH; 3HAaHUN
OCHOBHBIX TE€OpeM, (GOPMYII U YMEHHS UX IPUMEHSTh; YMEHHSI JOKa3bIBaTh TEOPEMBI U HAXOJAUTh
HECTaHJAPTHBIE CIIOCOOBI peIIeHHs 3a/1a4;



— c(OpMHUPOBAHHOCTH YMEHUH MOJICIUPOBATh PEATbHBIC CUTYAIlUH, UCCIIEIOBATH TOCTPOCHHBIE
MO/IEJIH, UHTEPIPETUPOBATDH MOJTYICHHBIN pe3ynbTaT;

— c()OpMHUPOBAHHOCTH MPECTABICHU 00 OCHOBHBIX IMOHITUSIX MATEMATUYECKOTO aHATN3a U HX
CBOMCTBaX, BJIaJICHUE YMEHUEM XapaKTepU30BaTh MOBEACHUE (DYHKITUI, HCIIOb30BAHHE

MOJTYYCHHBIX 3HAHUH JIJIsi ONTMCAHUs U aHAIN3a PEAIbHBIX 3aBUCUMOCTENH;

— BJIaJICHUE YMEHHSIMU COCTABJICHUSI BEPOSTHOCTHBIX MOJIEJICH MO YCIOBUIO 33/1a4M M BRIUUCIICHUS
BEPOSTHOCTH HACTYIJICHUSI COOBITUI, B TOM YHCIIE C IPUMEHEHUEM (HOPMYIT KOMOMHATOPUKH 1
OCHOBHBIX TEOPEM TEOPHUH BEPOSATHOCTEH; UCCIICIOBAHMS CIIyYallHBIX BEJIMYUH 110 UX PACTIPEICICHHIO.
IIpeomemmvie pezyrbmamoi

10 xnacc

Oobyuarowuiica Hayuumca NOHUMAMb:

® 3HaUEHHE MAaTEeMAaTUUYECKOW HAYKH IS PEIICHUs 3a/1a4, BOZHUKAIONIUX B TEOPUHU U TIPAKTHKE;
IIUPOTY U OTPAHUYECHHOCTh MIPUMEHEHNS MaTEeMAaTUYECKUX METOJOB K aHATN3y U UCCIIEIOBAHUIO
MIPOIIECCOB U SIBJICHUI B IPUPOJE U OOIIIECTBE;

® 3HaYEHHE MTPAKTUKHU U BOTIPOCOB, BO3HUKAIOIINX B CAMOU MaTeMaTHKe, st JOPMUPOBAHUS U
Pa3BUTHS MaTeMAaTHUYECKOU HAYKH,

® UJICH PACIIUPEHUS YHCIOBBIX MHOXECTB KaK CIoco0a MOCTPOEHUS HOBOTO MAaTEMaTHYECKOTO
ammaparta Jjisl pelIeHHs MPAKTHISCKUX 3a7a9 U BHYTPEHHHUX 3a/1a4 MaTeMaTHKH;

® 3HaUCHUE UJICH, METOJIOB U PE3yIbTATOB aNTreOphl 1 MATEMAaTHIECKOTO aHAIM3a TSI IOCTPOCHUS
MOJIEJIeH peabHBIX MTPOIIECCOB U CUTYAIIH;

® BO3MOXHOCTH T€OMETPUYECKOTO SI3bIKa KaK CPEICTBA OMMCAHMS CBOMCTB PEAIbHBIX MPEMETOB U UX
B3aHMHOTO PACIIOJIOKEHUS;

® YHUBEPCAJbHBIN XapaKTep 3aKOHOB JIOTUKHA MAaTEMAaTUYECKUX PACCYKICHUHN, UX TPUMEHUMOCTD B
Pa3IUYHBIX 00JIACTAX YETIOBEUECKON e TEIHLHOCTH,

® paznuune TpeOOBaHUH, MPEIBABIAEMBIX K JOKa3aTEILCTBAM B MaTEMaTHKE, €CTECTBEHHBIX,
COIMAJIBHO-?KOHOMUYECKUX U T'YMAaHUTApPHBIX HayKaX, Ha MPAKTUKE

® POJIb AKCHOMAaTUKH B MaT€MaTUKE; BO3MOKHOCTh MTOCTPOCHUS MAaTEMATUUECKUX TEOPHIl Ha
AKCMOMAaTHYECKOW OCHOBE; 3HAUCHNE aKCHOMATHKH JJIs IPYTUX 001acTei 3HAaHUS U )1 PAKTHKN

® BEPOATHOCTHBIX XapaKTEP Pa3IUYHbBIX IPOIECCOB M 3aKOHOMEPHOCTEN OKPYKAIOLIETr0 MUpA.
DJieMeHTbI TEOPHH MHOKECTB M MAaTEeMATH4Y€CKOM JTIOTUKH

Ooyuarowuiica nayuumca:

e CBOOOJHO ONIEPUPOBATH MOHATHUAMH: KOHEYHOE MHOYKECTBO, JIEMEHT MHOXKECTBA, MIOJIMHOYKECTRBO,
nepeceveHre, 00beAMHEHUE U Pa3HOCTh MHOYKECTB, YMCIIOBBIE MHOYKECTBA HA KOOPAMHATHOM MPSMOH,
OTPE30K, HHTEPBAJI, TOJYHHTEPBAJI, POMEXKYTOK C BBIKOJIOTOM TOYKOH, rpadyuuecKoe MpeICTaBICHUE
MHO’KECTB Ha KOOPJIMHATHOU TJIOCKOCTH;

® 33/1aBaTh MHO>KECTBA MMEPEUUCICHUEM U XapaKTePUCTUUECKUM CBOMCTBOM;

® OIEpUPOBATH NOHATUSMU: YTBEPKJICHUE, OTPULIAHUE YTBEPKICHUSI, ICTUHHBIE U JIOKHBIE
YTBEPKACHUS, IPUYHHA, CIIEJICTBUE, YACTHBIN ClTydail 0OIIero yTBepKIACHHsI, KOHTPIPUMED;

® [IPOBEPATH IIPUHAJJICKHOCTD 3JIEMEHTA MHOKECTBY;

® HAXOJIUTh MEPECCUCHHE U 0ObEINHCHHE MHOYKECTB, B TOM YHCJIC ITPEACTABICHHBIX TpadUuecKkn Ha
YUCIIOBOM MPAMOU U HA KOOPAUHATHOM IIJIOCKOCTH;

® IPOBOJIUTH J0Ka3aTeNbHBIE PACCYKICHUS U1 000CHOBAHUS UCTUHHOCTH YTBEPIKACHUH.

® JICII0JI30BaTh YMCJIOBBIE MHOKECTBA HA KOOPAUHATHOM MPSIMOM U HA KOOPJIAUHATHOM TUIOCKOCTHU IS
ONMCAHUs PEAIbHBIX MPOLECCOB U SIBIICHUN;

® IPOBOJIUTH JOKA3ATENbHBIE PACCYK/ICHHS B CUTYalIUSIX TOBCEIHEBHOM KU3HU, IIPU PELLICHUHU 3a/1a4 U3
JIPYTUX MPEIMETOB

Oobyuarowuiica noayuum 603MOHCHOCHIb HAYUUMbCA:

® OIEpUPOBATH MOHSATUEM OINPEICICHHS, OCHOBHBIMU BUJIaMH OIPEACIICHNU, OCHOBHBIMH BUAAMU
TEOPEM;

® IOHUMAaTh CyTh KOCBEHHOT'O JOKa3aTeIbCTBA;



® OIIEpUPOBATH NOHATUSAMHU CYETHOTO U HECUETHOI'O MHOXKECTBA;
® [IPUMEHATh METOJl MATEMaTUYECKOW MHIYKLIUHU JUIS IIPOBENCHUS PACCYKICHUN U 10KA3aTeNIbCTB U IIPU
peuieHuu 3auay.

® JICII0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK U S3BIK JIOTUKHU JUIS ONIMCAHMS PEaIbHBIX IIPOLIECCOB U
SIBJICHUH, TIPY PELLIEHUH 3a/1a4 IPYrUX y4eOHbIX IPEIMETOB

YmncnoBbie U OyKBeHHbIE BbIPAKEHUS

Oobyuarowuiica nayuumca:

e CBOOOTHO OTIEPUPOBATH MOHATHAMHU: HATYPAIbHOE YUCIIO, MHOKECTBO HATYPAIbHBIX YHCEI, IEJI0e
YHCII0, MHOYKECTBO LIEJIBIX YHCEIl, OOBIKHOBEHHAs IPO0b, NECATUYHAS APOOb, CMEIIaHHOE YHCIIO,
palMOHAIBHOE YMCII0, MHOXKECTBO PALIMOHAIIBHBIX YUCEII, UPPALMOHAIBHOE YHCIIO, KOPEHb CTEIIEHH N,
JNENUCTBUTEIILHOE YHCIIO, MHOKECTBO JEMCTBUTEIBHBIX YUCEN, TEOMETPUUECKAS] MHTEPIIPETALINS
HAaTypPaJIbHBIX, LEJbIX, PALIUOHAIBHBIX, IEHCTBUTEIbHBIX YUCEN,;

® BBINOJIHATH apU(PMETHUECKHE JEHCTBUS, COUETasi yCTHBIE U MHCbMEHHBIE TPUEMBbI, IPUMEHEHNE
BBIYUCIIUTENBHBIX YCTPOUCTB; HAXOAUTh 3HAUYEHHUS KOPHS HaTypaJbHOM CTEIIEHU, CTEIIEHU C
paloHaIbHBIM [TOKa3aTesneM, Jorapudma, UCToIb3ys NP HEOOXOAUMOCTH BBIYUCIUTEIbHbBIE
YCTPOWCTBA; MOJIb30BAThCS OLICHKON Y MPUKUAKOMN MPH MPAKTHYECKUX pacyeTax;

® BBINOJIHATH OKPYIJIEHUE PALMOHAIBHBIX U HPPAIMOHAIBHBIX YHCEN C 33JJaHHON TOYHOCTBIO;

® CpaBHUBATh JICHCTBUTENbHBIE YHCIIA Pa3HBIMU CIIOCO0aMU;

® YIIOpSA0YMBAThH YHCIIA, 3alIICAHHbIE B BU/I€ OOBIKHOBEHHOW U IECATUYHON ApoOHU, ynca,

3aMMCcaHHble C UCIOJIB30BaHNEM apU(PMETUUECKOT0 KBAAPATHOTO KOPHS, KOpHEH cTereHu 0osblie 2;

e Haxoauth HOJI 1 HOK pa3ueiMu crioco6amu ¥ MCIIOJIB30BATh UX MPH PEILICHUH 3a/1a4;

® BBINOJIHATH BEIYUCIICHUS U TPE0Opa30BaHMsl BEIPAKEHUH, CoiepKallluX eHCTBUTENbHbBIE YUCHIa, B TOM
4KCJIe KOPHU HAaTypPaJIbHBIX CTEIICHEH;

® BBINOJIHATH CTAHJAPTHBIE TOXKIECTBEHHBIE IIPE00pa30BaHMs TPUTOHOMETPUUYECKHUX,
Jorapu(pMUUECKUX, CTENIEHHBIX, UPPALMOHATIbHBIX BBIPAKECHHH.

® IOHMMATh U OOBSACHSITH PA3HUILY MEX/ly HO3UIIMOHHON U HEMO3UIIMOHHON CHCTEMaMH 3aIlUCH YHCET;

® [1EPEBOJUTD YHCIIA U3 OJJHON CHCTEMBI 3alIUCH (CUCTEMBI CUUCIIEHUS) B APYTYIO;

® [IPUMEHSATH MIOHATHUSA, CBA3aHHBIC C JEIIMMOCTBIO LIEIIBIX YHACEN, IPU PELICHUA MaTEMaTHYECKUX

3az1a4;

® JI0Ka3bIBaTh U UCIOJIb30BaTh IPU3HAKH JEIUMOCTH CyMMBI U IIPOM3BEICHUS IIPU BBITIOJTHEHUH
BBIYMCIICHUH U PEILICHNN 3a]a4;

® HAXOJUTb KOPHU MHOTOYIEHOB C OJIHOM IIEPEMEHHOM, PaCKJIabIBaTh MHOTOYICHBI HA MHOKHUTEIIH;

® BBINIOJIHATH JEHCTBUS C KOMIIJIEKCHBIMU YMCIIAMH, T0JIb30BAThCSI TEOMETPUYECKON HHTEPIIPETALAEH
KOMIIJIEKCHBIX YHCE, B IPOCTEHIINX CIIydasix HAXOAUTh KOMIUIEKCHbIE KOPHU YPaBHEHUH C
NeUCTBUTENBHBIMU KO3 (DUIIMEeHTaMU;

® [IPOBOAUTH MPe0OpPa30BaHMs YMCIOBBIX U OYKBEHHBIX BBIPRKEHUH, BKIIIOYAIOLIUX CTEIICHH,
pajnuKansl, Jjorapudmsl ¥ TPUTOHOMETpHUYECKHE (PYHKIIMH.

® BBINIOJIHATH IPAKTUYECKHUE PacyeThl 10 hopMyrnaM, BKIo4as (GopMyIibl, COAEpKaIINe CTETIEHH,
panuKansl, Jorapu@mMbl 1 TPUTOHOMETPUYECKUE (PYHKIMH, TPU HEOOXOIUMOCTH UCHOJIb3Ys
CIIPaBOYHbBIE MATEPUAIbl U POCTEHUIINE BBIYMCINUTEIbHBIE YCTPOUCTBA.

® BBINIOJIHATH U OOBACHATh CPABHEHUE PE3YIbTATOB BBIYMCICHUN NPU PEIIEHUH NMPaKTUYECKHX 3a/1a4, B
TOM YHCJIe MPUOIMKEHHBIX BEIYUCIICHHUM, UCTIONIb3Ysl pa3Hble CLIOCOObI CPaBHEHHUH;

® 3aIKCBIBATH, CPABHUBATH, OKPYIJIATh YUCIIOBBIE JAHHBIE PEATIbHBIX BEJIMYUH C UCIIOJIb30BAHUEM Pa3HBIX
CUCTEM U3MEPEHUS;

® COCTaBJIATh U OLIEHUBATh Pa3HBIMH CIIOCOOAMU YMCIIOBBIE BHIPAYKEHUS MTPU PELICHUU MPAKTHUYECKUX
3aJa4 M 3a/1a4 U3 JPYrux y4eOHbIX IPEeIMETOB

Obyuarowuiica noayuum 603MO0HCHOCHIb HAYUUMbCA:

® cBOOOIHO ONEPUPOBATH YMCIOBBIMU MHOXKECTBAMU TP PEIICHUH 3a]1a4;

® [IOHMMAaTh IIPUYMHBI U OCHOBHBIE UJIEU PACIIUPEHNS YUCIOBBIX MHOXKECTB;

® BJIAJICTh OCHOBHBIMU MOHATUSMHU TEOPUU JEITUMOCTH IIPU PELICHUH CTAHAAPTHBIX 3a1a4



¢ MeTh 0a30BBIC MPEACTABICHUS O MHOKECTBE KOMITJICKCHBIX YHCEIT;

® CBOOO/THO BBITIOJHSATH TOXKAESCTBEHHBIE MPEOOPA30BAHUS TPUTOHOMETPUUECKUX, JTOTapUPMHUUECKHX,
CTEIIEHHBIX BBIPAXKCHU;

e Bi1aIeTh opmyIoit buHoma HeroTona.

DOyHKIUH U rpaGuKU

Oobyuarowguiica nayuumca:

¢ BiiazgeTs NOHATHSAMH: 3aBHCUMOCTD BEJIMYHH, (PYHKIUS, apryMEHT U 3HaYeHUE (YHKIHH, 001aCTh
OTIpE/IeJICHUs] © MHOXKECTBO 3HaUEHUI (PyHKIINH, TpaduK 3aBUCUMOCTH, TpaduK QyHKINHU, HYIH
(GyHKIMH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA, BO3pAaCTaHUE HA YHCIOBOM IPOMEXYTKE, YObIBAaHHE HA
YHCIIOBOM IPOMEXKYTKE, HauOoJIblee 1 HauMEeHbIee 3HaueHHe (QYHKIMU Ha YHCIOBOM IIPOMEKYTKE,
nepuoaudeckast pyHKIUs, NEPUO, YETHAs U HeueTHasi (YHKIMH; YMETh IPUMEHATh 3TU NOHATUS IPU
pELIeHNH 33]1a4;

® BJIJIETh TIOHATUEM CTENEHHAasl (QYHKIUS; CTPOUTH €€ IrpadUK U yMETh MPUMEHSITH CBONCTBA
CTENeHHOM (YHKIIMU MIPU PEUICHUH 3a]1aY;

® BJIaJIETh MOHATUSAMH NOKa3aTesbHas (QYHKIHUS, SKCIIOHEHTA; CTPOUTH UX IPaQUKU U YMETh
MIPUMEHSTh CBOMCTBA MOKAa3aTEIbHON (PYHKIIMU NIPU PEIICHNUH 3a]1a4;

® BJIaJIETh MIOHATHEM JIoTapupMudeckast GyHKINS;, CTPOUTD €€ TpaduK U yMETh IPUMEHSATh CBONCTBA
norapu@muueckoi GyHKIMH NPU pELISHUH 3a]1aY;

® BJIQJIETh OHATUSMHU TPUTOHOMETPUYECKUE (PYHKIIMH; CTPOUTH UX I'padUKU U yMETh IPUMEHSTh
CBOMCTBa TPUTOHOMETPUUECKUX (PYHKIIMH MPU pEIICHUH 3a]1aY;

® BJIaJIETh MOHATHEM OOpaTHas (QYHKIMS; IPUMEHSATh 3TO MOHITHE IPU PELISHUH 3a/1aY;

® IPUMEHSATH MPU PELIeHUH 331a4 CBOMCTBA (DYHKIMI: YETHOCTD, NEPUOJUYHOCTD, OTPAaHHUEHHOCTb;
® IPUMEHSTH TIPH PEIICHUH 33]1a4 PeoOpa3oBaHus IpaPuKoB (PyHKIIHIA,

® BJIaJIETh MOHATUSMHU YHCIIOBAs MOCIEN0BATENLHOCTD, apu(METHUECKasl U TeOMeTprudecKas
MIPOrpeccusi;

® IPUMEHSTH TP PEIICHUH 3a/1a4 CBOMCTBA U IPU3HAKHA apU(PMETHIECKOIN ¥ Te€OMETPUIECKOM
MPOTrPECCUil.

® OMpeneNaTh Mo rpaduKkaM U UCTIOJIB30BATh JJIs PElIeHHs] PUKIIAIHbIX 3a]]a4 CBOMCTBA pealbHbIX
MIPOLIECCOB M 3aBUCUMOCTEH (HanOobIINe U HAUMEHbIIINE 3HAaYCHUSI, TPOMEXYTKH BO3pacTaHUs U
yObIBaHUS (PYHKIIMH, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA, ACUMIITOTHI, TOUKH Iepernda, nepuos u T.11.);
® UHTEPIPETUPOBATH CBOICTBA B KOHTEKCTE KOHKPETHON IIPAKTUYECKOM CUTYALIUU;.

® OIpeeNATh Mo TpaduKaM MPOCTEHIINE XapaKTEPUCTUKH TEPUOINIECKIX TPOLIECCOB B OMOJIOTHH,
SKOHOMHMKE, MY3BIKE, PAAHOCBSI3U U JIp. (aMIUIUTY/1a, IEPUOJ U T.I1.)

Oobyuarowguiica noayuum 603MOMCHOCHb HAYUUMbCA:

® BJIJICTh MIOHATHUEM aCUMITOTHI U YMETh €r0 MPUMEHSTh MPU PELICHUU 33/1a4;

® IIPUMEHATH METOIbI PEIICHUs TPOoCcTeHInX U hepeHIInaTbHBIX YPaBHEHUI EPBOTO U BTOPOTO
MOPSIIKOB

11 kaace

Hauyana maTemMaTH4ecKoro aHajm3a

Ooyuarowguiica nayuumcea:

¢ BriazeTs noHsATHEM OECKOHEUHO yOBIBaroIasi FeOMETpUYECKas IPOrpeccus U yMETh IPUMEHSTh €ro
IIPY PELICHNN 3a]a4;

® HaXOJHUTh CYMMY O€CKOHEUHO yOBIBaroIell reOMETpUYECKO POrpeccu;

® IIPUMEHSATH AJIS PELICHUS 3a/1a4 TEOPHIO MPEIEIIOB;

® BJIQJIETh NOHATHAMU OECKOHEUHO OOJIbIINE U OECKOHEUHO MaJlble YMCIIOBbIE MOCIIEeI0BATEIbHOCTH U
YMETh CpaBHUBATh OECKOHEUHO OOJIbIINE U OECKOHEUHO MaJlble MOCIe10BaTENbHOCTH;

® BJIQJIETh NOHATHAMMU: IPOU3BOIHAS (PYHKIIMM B TOUKE, TPOU3BOHASA (DYHKIINU;

® BHIYHCIIATH TPOM3BO/IHBIC JIEMEHTAPHBIX QYHKIIUI 1 UX KOMOWHAIIMIA;

e 1ccie10BaTh YHKIMU HA MOHOTOHHOCTb U DKCTPEMYMBI;

e pelaTh 3a/1a4M Ha HaX0XKJIeHHE HauOOJIbIIEro M HAMMEHbIEro 3HaYeHUs (PyHKIUU Ha OTPE3KE;



® CTPOUTH rpa)MKU U MIPUMEHSATH K PEIICHUIO 33/1a4, B TOM YHCJIE C TApaMeTpoOM;

® BJIQJIETh IOHATHEM KacaTelbHas K rpaduky GyHKIMH U YMETh IPUMEHSTh €T0 IPU PELICHUH 33/1a4;
® BJIQJICTh NOHATHAMHU NIEPBOOOpa3Hast GyHKIUS, ONPEACICHHBIN HHTETPA;

e IpUMeHATh TeopeMy HproTona—JIeiiOHuna u ee cieacTBUS Ui PeLICHHs 3a1a4.

® BEIYNCIIATH [UIOIIAIb KPUBOJIMHEWHON TPAECIMH.

® pELIeHUs TEOMETPUUECKUX, PU3NUECKUX, SKOHOMUYECKUX U APYrUX MPUKIAIHBIX 3a/1a4, B TOM
yuclie 3aJ]a4 Ha HauOoJIbIINE U HAUMEHBIINE 3HAUCHUS C IPUMEHEHHEM allllapata MaTeMaTUu4eCcKoro
aHaJM3a.

e peulaTh NPUKJIAJAHbIE 334a4U U3 OUOJIOTUH, (PU3UKH, XUMUH, SKOHOMHUKH U IPYTHUX NPEAMETOB,
CBSI3aHHBIE C UCCIIEJOBAHUEM XapaKTEPUCTHUK IIPOLIECCOB;

® UHTEPIPETUPOBATH MOJYICHHBIEC PE3YJIBTATHI

Obyuarowuiica noayuum 603IMONCHOCHb HAYUUMbCA:

e cBOOO/IHO BJIaJIETh CTAHJAPTHBIM aIllapaToM MaTeMaTHUYeCKOTO aHallu3a JUIsl BBIYUCICHUS
MIPOU3BOIHBIX (YHKIIMM OJHOM MEpEMEHHOT;

¢ cBOOO/IHO MPUMEHSATH alnapaT MaTeMAaTHYECKOTO aHaIu3a JAJIs UccleA0BaHus (PyHKIUN 1
MIOCTPOEHUS IPa(pUKOB, B TOM UUCIIE UCCIEOBAHMS Ha BBIMYKIIOCTD;

® ONEepUPOBATH MOHATUEM NTEPBOOOPA3HON (HYHKIIMU AJIS pEeLIeHus 3a1ay;

® OBJIaJIETh OCHOBHBIMH CBe/ieHUsAMHU 00 nHTerpasie Hetorona—JIeitbuuia u ero npocrenmx
MIPUMEHEHUSIX;

® ONEepPUPOBATh B CTAHJAPTHBIX CUTYAIUSAX MPOU3BOIHBIMH BBICIINX MOPSIKOB;

® yMETh MPUMEHSATH IIPU PELICHUH 3aa4 CBOMCTBA HEMIPEPHIBHBIX (PYHKLINM;

e yMETh NIPUMEHATH IIPU PELICHUH 3a]a4 TeopeMsbl BeliepmTpacca;

® YMETh BBINOJIHATH NPUOIMKEHHBIE BBIYUCICHUS (METO/Ibl PELLICHNs YPABHEHUH, BBIYUCIICHUS
OTIPENICTICHHOTO UHTErpaia);

® YMETh IIPUMEHSATH IPUIOKEHUE TIPOU3BOAHOM M OIIPEIEIICHHOTO HHTETPpalla K PEIIECHUIO 3a1a4
€CTECTBO3HAHNS;

® BJIaJIETh NOHATHSIMU BTOpasi MPOU3BOAHAs, BBITYKIOCTh Ipaduka (QyHKIIUU U YMETh UCCIIEI0BATh
(YHKLUIO Ha BBITYKIOCTh

YpaBHeHUsI M HEPABEHCTBA

Ooyuarowuiica nayuumca:

® cBOOO/IHO OIIEpUPOBATH MOHATUSAMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE YPABHEHUS U
HEPABEHCTBA, YPABHEHUE, SIBJISIOIIEEC CIECIACTBUEM APYroro YpaBHEHMsI, ypaBHEHUS, PABHOCUJIbHBIC HA
MHO’KECTBE, PABHOCUJIbHBIC ITPE0OpPa30BaHUsl YpaBHEHUN;

e pelaTh paloHalIbHbIE, T0OKa3aTebHbIE U JIOrapu(pMUUECKIEe YPaBHEHHUS U HEPABEHCTBA,
UppalMOHAJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, X CUCTEMBI, B TOM YHCJIE HEKOTOPBIE
ypaBHeHUs 3-i1 1 4-i1 cTeneHeu;

® IPUMEHSATH TeOpeMyY be3y K peleHuIo ypaBHEHU;

® [IPUMEHATH TeopeMy Buera s pereHns HEeKOTOPbIX YPaBHEHUH CTEIICHHU BbIIIE BTOPOH;

® JI0Ka3bIBaTh HECIIO)KHbIE HEPABEHCTBA;

e penaTh TEKCTOBBIE 3a/1a4M C IOMOLIBIO COCTABIICHUS YPAaBHEHUH, U HEPABEHCTB, MHTEPIIPETUPYS
pE3yJBTaT C Y4€TOM OTPaHUUYEHUH YCIIOBHS 3a/1a4H;

e 11300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH MHOXECTBA PELICHUH YpaBHEHUI U HEPABEHCTB C ABYMs
IIEPEMEHHBIMU U UX CUCTEM.

® HaXOJWUTh NPUOIMKEHHBIE PEIICHUs] YPABHEHUH U UX CUCTEM, UCIIOJIb3Ys I'padMuecKuil MeToI;

e pelaTh ypaBHEHUs], HEPABEHCTBA U CUCTEMbI C IPUMEHEHUEM I'padUueCcKuX MpeCTaBIeHUH,
CBOMCTB (DYHKIIHI, TPOU3BOTHOM.

® COCTaBIIATh U pellaTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI NP PEIIEHUH 3a]a4 APYTUX y4eOHBIX
IIPEAMETOB;

® COCTaBJIATh YPAaBHEHHUE, HEPABEHCTBO WM UX CUCTEMY, ONHUCHIBAIOLINE PEAIBHYIO CUTYaLUI0 WIH
MIPUKIIAIHYIO 3a/1a4y, HHTEPIPETUPOBATH MOJIYUEHHbBIE PE3YIITATHI;



® JICIIOJIH30BaTh MPOTPAMMHBIE CPECTBA NP PEIICHUH OTACIBHBIX KIIACCOB YPABHEHUH H
HEPABCHCTB

Oodyuarowguiica noayuum 603MONCHOCMb HAYUUMbCA:

e CBOOO/THO OIPENIEISITh THIT U BBIOUPATh METO/I PEIICHHS TIOKA3aTeIbHBIX U JIOTAPH(PMUICCKHX
YpaBHECHU U HEPABEHCTB, UPPAIMOHATIBHBIX YPABHCHHUI U HEPABCHCTB, TPUTOHOMETPHUECKUX
YpaBHECHUI U HEPABEHCTB, UX CHUCTEM;

® CBOOOIHO peIIaTh CUCTEMbI IMHEHHBIX YpaBHEHUIA,

e periaTh OCHOBHBIC THITH YPABHCHHUH M HEPABCHCTB C TapaMeTpaMH;

® IIPUMEHSTH TIPU PEIICHUU 3a1a4 HepaBeHcTBa Ko — ByHsikoBckoro, bepryim;

® IMETh MPE/ICTABIICHUE O HEPABEHCTBAX MEKIY CPSTHIUMH CTCIICHHBIMHU

DJieMeHThI KOMOMHATOPUKH, CTATHCTUKHU U TEOPUH BEPOSITHOCTEMH

Oobyuarowuiica nayuumcsa:

¢ OneprupoBaTh OCHOBHBIMH OITUCATEILHBIMH XapaKTEPUCTHKAMH YHCIOBOTO HA0OPa, IOHITHEM
reHepaTbHasi COBOKYITHOCTh M BBIOOPKOH U3 HEe,

® OIIEPUPOBATH MOHATUSIMU: YaCTOTA U BEPOSITHOCTH COOBITHS, CYMMa M ITPOU3BEICHNE BEPOSTHOCTEH,
BBIYHCIISATH BEPOSATHOCTH COOBITHIA Ha OCHOBE TIOJICUETA YHCIIa HCXOJIOB;

® BJIaJICTh OCHOBHBIMHU MOHITHSIMHA KOMOMHATOPHKH M YMETh HX MIPUMEHSTH IIPU PEIICHUH 3a/1a4;

® UMETh MIPE/ICTABJIICHHE 00 OCHOBAX TEOPUH BEPOSTHOCTEH;

® IMETh MPEJICTABIICHHUE O JIUCKPETHBIX M HEMPEPHIBHBIX CIYJaHHBIX BEIMYNHAX U PACIIPEICICHHSIX, O
HE3aBUCHMOCTH CITyJailHBIX BEJIMYUH;

® IMETh MPEJICTABIICHUE O MATEMATHYECKOM OKHJIAHUH M TUCTICPCUU CITyJaHHBIX BEJIMYUH;

® IMETh MPEJICTABIICHUE O COBMECTHBIX PACIIPEICIICHHSIX CITYIaliHbIX BEJTMYNH;

® [IOHUMAaTh CYTh 3aKOHA OOJIBIINX YUCEN U BEBIOOPOUHOTO METO1a U3MEPEHNUS BEPOSATHOCTENH;

® IMETh MPEICTaBICHIE O HOPMAIBHOM PacHpeIeIeHUH U pUMepax HOpMaibHO paclpeeIeHHbIX
CIIy4alHbIX BEJIMYMH;

® IMETh MPEACTABICHUE O KOPPENSILIUU CITYy9allHbIX BEJIHUHH.

® BBIUMCIISITh UM OLIEHUBATh BEPOSITHOCTU COOBITUI B peasibHOM KU3HU;

® BEIOMPATH METOIBI MTOAXOISIIECTO TPEICTABICHUS U 00pabOTKH TaHHBIX

Oobyuarowguiica noayuum 603MOMCHOCHb HAYUUMbCA:

® IMETh MPEICTaBICHIE O BBIOOPOUYHOM KO3 (pUlLIMEeHTe KOPPENSILIUY U JIMHEHHOU perpeccuy;

® IMETh MPEICTABICHHUE O CBS3U AMIUPUUYECKUX U TEOPETUUECKUX PACIIpEICICHHUIA;

® IMETh MPEICTABICHUE O KOJAUPOBAHUH, JBOMYHOMN 3aMKCH, IBOUYHOM JIEPEBE;

® BJIaJIETh OCHOBHBIMU MOHATUSIMU Teopuu rpados (rpad, BepiinHa, pedpo, cTereHb BEpUINHbI, TyTh B
rpade) 1 yMeTh NPUMEHAThH UX MPH PEIICHUU 3a/a4;

® IMETh MPEACTABICHUE O IEPEBBAX U YMETh IPUMEHSITH IPU PEUICHUH 3a]1aY;

® BJIJIETh TIOHATUEM CBSI3HOCTh 1 YMETh IPUMEHSITh KOMIIOHEHTHI CBA3HOCTH MPU PELICHUH 3a/1aY;
® YMETh OCYILECTBIAThH MYTH 1O pedpam, 00X0 bl pedep u BeplIuH rpada;

® BJIJICTh MOHATUSMU KOHEUHBIE U CYETHbIE MHOYKECTBA M YMETh UX MPUMEHSTH IPU PELICHUH 33/1a4;
® YMETh MPUMEHATh METO]l MAaTeMAaTHUECKON UHTYKIIUH;

I'eomempus

10 knacc

Ooyuarowuiica nayuumcesa:

¢ BrayieTh reOMETpUYECKUMU TOHATUSMU TIPU PELICHUH 33/1a4 ¥ MPOBEICHUN MaTEeMaTHUECKUX
pacCy K IeHUN;

® CaMOCTOSITENHFHO (POPMYIHUPOBATH OMPEACTCHHS T€OMETPUIECKUX (UTYP, BBIABUTATH THIIOTE3BI O
HOBBIX CBOMCTBAX M MPU3HAKAX T€OMETPUYECKUX (UTYP U 0O0CHOBBIBATH WUJIM OTIPOBEPTaTh HX,
000011aTh UM KOHKPETU3UPOBATH PE3YNIbTAaThl HA HOBBIX Ki1accax (pUryp, mpoBOAUTH B HECIOKHBIX
ciydasx Kinaccuuraiuio GUryp mno pa3indHbM OCHOBAHUSM;

® JiCCIIEZIOBATh YEPTEXKH, BKIIFOUask KOMOMHANIMU (DUTYp, U3BIIEKATh, MHTEPIIPETUPOBATH U
peoOpa3oBEIBaTH HHGOPMAITUIO, TIPECTABICHHYIO Ha YepTekKax;
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e peuiaTh 3a/1a4l F€OMETPUYECKOTO COAEPKAHUS, B TOM YHCIIE B CUTyalUsIX, KOT1a JITOPUTM
pelIeHus He CIIEAYET SIBHO U3 YCIOBHSI, BBIMOJIHATh HEOOXOAUMBIE ISl PEIICHUS 3a/1a41
JOTIOJTHUTEIIBHBIE MOCTPOEHUS, NCCIIEA0BATh BOZMOYKHOCTh IIPUMEHEHHUS TEOpeM U (hopMyII JUTst
peuieHus 3axay;

¢ yMeTh (POPMYITHPOBATH U TOKA3bIBATH TEOMETPHIECKHUE YTBEPKICHUS;

® BJIQJIETh IOHATUSAMHU CTEPEOMETPUU: IIPU3Ma, NapauIeIeue ], TUpaMua, TeTpadap;

® IMETH MPEICTABICHUS 00 aKCHOMaxX CTEPEOMETPUH U CIIEJCTBUSAX U3 HUX U YMETh IPUMEHSATh UX MPU
peuieHuu 3a1ag;

® YMETh CTPOUTH CEYEHHS] MHOTOI'PAaHHUKOB C MCIIOJIb30BAaHUEM PA3IMYHbIX METOJ0B, B TOM YHUCIIE U
METOJa CIIEJIOB;

® IMETH MPEAICTABICHUE O CKPELMBAIOLINXCS MPSAMBIX B IPOCTPAHCTBE M YMETh HAXOIUTh YrOJl U
paccTosiHUE MEXly HUMU;

® [IPUMEHSATH TEOPEMBI O MAPAJLIETILHOCTH MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE NP PELIEHUH
3a/1ay;

® yMETh MPUMEHSAThH NapauIeIbHOE IPOEKTUPOBAHKE I U300paxkeHus Quryp;

® YMETh MPUMEHATh NEPIEHIUKYIIPHOCTU MPSIMOM U IMJIOCKOCTU IIPU PEILIEHUH 33/1a4;

® BJIJIETh MOHATUSMHU OPTOTOHAJIBHOE POEKTUPOBAHNE, HAKIIOHHBIE U UX IPOEKIINU, YMETh
MIPUMEHSTHh TEOPEMY O TpeX MEPHEHANKYISIpax MpU pelIeHUH 3a/1a4;

® BJIaJIETh MOHATUSAMHU PACCTOSTHUE MEXIY (PUTYypaMH B POCTPAHCTBE, OOLIUI MEPIEHAUKYISIP ABYX
CKPEIMBAIOIINXCS MPSMBIX U YMETh IPUMEHSTh UX MPHU PELICHUH 3a/1aY;

® BJIJIETh MOHATUEM YTOJI MEX]Ty IPSIMOM U TUNIOCKOCTBIO M YMETh PUMEHSTH €r0 NP pelIeHUH
3a/1ay;

® BIAJCTh NOHATUAMU ABYTPAHHBIM YTOJI, YrOJI MEKIY INIOCKOCTAMH, IEPIEHIUKYIIPHBIE TUIOCKOCTUA U
YMETh MPUMEHATh UX IIPU PELICHUN 33]1a4;

® BIAJCTh NOHATUAMH IPU3Ma, TApAJIICIENUIE] U IPUMEHTh CBOWCTBA MapaJuleIeuIe1a IPU
penieHuu 3a1ay;

® BIAJETh NOHATHEM NPAMOYTOJIbHBIN MapauleNIeUIe] U IPUMEHSATh €ro MPU PEIICHUH 3a/]1ay4;

® BIAJCTh NOHATUAMHU NUPAMUAA, BUIBI TUPAMU, YJIEMEHTHI IPABUIILHON UPAMU/IBI U YMETh
MIPUMEHATh UX IIPU PELICHUN 3a/1a4;

® UMETh IIPEACTABICHHE O TeOpeMe Dilliepa, IPaBUIbHBIX MHOTOTPaHHUKAX;

® BIAJCTh OHATHEM ILIONIAJAN TOBEPXHOCTEH MHOIOTPAHHUKOB M YMETh IPUMEHSATH €T0 MpHU
pelIeHuu 3a/1a4;

e BJIJICTh MOHATUSMU Tella BpalleHus (IUIUHAP, KOHYC, map U cdepa), UX CeUeHUs: U yMEeTh
MIPUMEHATh UX IIPU PELICHUN 3a/1a4;

® BIAJCTh NOHATUIMH KacaTeJIbHbIE NPSIMbIE U IIIOCKOCTU U YMETh IPUMEHSTh U3 IIPU PELLICHUH
3a/1ay;

® IMETh MPEACTABICHUS O BIMCAHHBIX M OMMCAHHBIX cepax U yMETh IPUMEHSATh UX MPH PEIICHUN
3a/1ay;

® BJIJIETh MOHATUSAMHU 00BEM, 00bEMbI MHOTOT'PAHHUKOB, TeJl BPAIllEHUs U IPUMEHSATh UX MIPH
pelieHuu 3a1a4;

® IMETH NIPEACTABICHUE O Pa3BEPTKE HWIMHPA U KOHYCA, TUIOIIAM IOBEPXHOCTH LIWJIMHIPA U
KOHYCa, yMETb IPUMEHSTh UX MPU PELLIECHUH 3a/1a4;

® METh MPE/ICTABIEHHUE O IJIOMIAIN chepbl M yMETh IPUMEHSTD €ro MpH pelIeHUH 3a/1ay;

® yMETh pellaTh 3aJaud Ha KOMOWHAIIMY MHOTOI'PAaHHUKOB U T€J BpallleHHS;

® METh MPE/ICTABIECHUE O 000NN B MPOCTPAHCTBE U YMETh pellaTh 3a7a4yll Ha OTHOLLIEHHE 00bEMOB U
IUIOIIAJIe MOBEPXHOCTEN MOAOOHBIX GUTYD.

® COCTaBIIATH C UCIOJIb30BAaHNUEM CBOMCTB Fr€OMETPUUYECKUX (PUTYp MaTeMaTHYEeCKUe MOJIENN ISt
pelIeHns 3a1a4 MPAKTUYECKOTo XapaKTepa U 3a/1ad U3 CMEKHBIX JUCLUILINH, HCCIE10BaTh
IIOJIyYE€HHBIE MOJEIN U UHTEPIIPETUPOBAThH PE3YIbTAT

Oobyuarouwguiica noayuum 603MONCHOCMb HAYUUMbCA:
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® IMETH [IPEICTABICHUE 00 AaKCMOMAaTUYECKOM METO/IE;

® BJIQJIETh [IOHATUEM I'€OMETPUUYECKUE MECTA TOUEK B IPOCTPAHCTBE U YMETh IPUMEHATD UX JUIS
pelIeHus 3a/1ay;

® YMETh IPUMEHSATH Ul PELLIEHUS 3a7]a4 CBOMCTBA INIOCKUX U JBYI'PAaHHBIX YIJIOB, TPEXTPAHHOTO yIiia,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOI'O YIJIa;

® BJIJIETh MIOHATUEM NEPIEHANKYISIPHOE CEUEHUE IPU3MbI U YMETb IPUMEHSATH €T0 MPU PELICHUH 3ajay;
® IMETH [IPEICTABICHUE O IBOMCTBEHHOCTU IPABUIBHBIX MHOIOTPAaHHUKOB;

® BJIQJIETh IOHATUSAMU LIEHTPAJIbHOE U NMApAIJIEIIbHOE POEKTUPOBAHUE U IPUMEHSATH UX IPU
IIOCTPOCHHUH CEYEHU MHOTOIPAHHUKOB METOJIOM IIPOEKIMH;

® IMETH MIPE/ICTABICHUE O Pa3BEPTKE MHOTOTPAHHUKA M KpaTyaillieM ITyTH Ha IOBEPXHOCTU
MHOTOTpaHHUKA;

® IMETh NPE/ICTABICHUE O KOHUUECKUX CEUCHMSIX;

® IMETh MPE/ICTABICHUE O KacarolMXcs cepax U KOMOMHAIIUM TeJl BPALLEHHS U YMETh IPUMEHSTh UX
IIpY pEeLIeHNH 33]1a4;

® IPUMEHSATH NPU PELIeHUH 331a4 GOPMYJTy PacCTOSHUS OT TOUKHU JI0 IIIOCKOCTH;

® BJIQJIETh Pa3HBIMU CIIOCO0aMU 3aJjaHUs IPSIMOIN YpaBHEHUSIMU U YMETh IPUMEHSTH PU PELICHUH 33/1a4;
® IPUMEHSATH MPU PELIEHUH 33/1a4 U JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIN METO U METO]T KOOPAUHAT;
® UMETh IMPEJICTABJIICHHE 00 akcHoMax 00bemMa, MPUMEHITh (OPMYIIBI 00BEMOB MPSMOYTOIBEHOTO
napajuiesienune1a, Ipu3Mbl U TUPAMU/JIBL, TETPadipa MpU PelIeHUH 3aay;

® [IPUMEHSATH TEOPEMbI 00 OTHOIIEHUSAX 00BEMOB NPU PEILICHUH 3a/ay;

® [IPUMEHATH UHTETpal JJIsl BEIUMUCICHUSI 00bEMOB M TIOBEPXHOCTEH TN BpallleHHs, BBIYUCICHUS
TI0maau c(heprudecKoro mosica u 00beMa MapoBOTO CIOS;

® UMETh IIPEACTABJICHUE O JBUKEHUAX B MPOCTPAHCTBE: MApAJUIEIIbBHOM [IEPEHOCE, CHMMETPUHN
OTHOCHUTEJIBHO TUIOCKOCTH, HEHTPAIBHOW CHMMETPUH, IOBOPOTE OTHOCUTEIBHO MPSAMOM, BUHTOBOM
CUMMETPHUH, YMETh IPUMEHATh UX MIPU PELICHNUN 3a/1a4;

® YMETh IIPEACTABJICHHE O IJIONIAAN OPTOTOHAIBHOM MPOEKIINH;

® UMETh IIPEACTABIICHUE O TPEXIPAHHOM U MHOTOIPAHHOM YTJI€ U IPUMEHSATH CBOMCTBA IJIOCKUX
YIJIOB MHOTOTPaHHOTO YIJIa MIPU PELICHUH 33/1a4;

® IMETh MPEACTABICHUS O TPeoOpa30BaHUU NMO00KS, TOMOTETUU U YMETh IPUMEHSThH UX IIPU
pelIeHuu 3a/1a4;

® YMETh penlaTh 33/1a4d Ha IUIOCKOCTU METOJaMU CTEPEOMETPUH;

® YMETh NPUMEHATH (POPMYIIbI 00BEMOB IMIPH PEIICHUH 3314

11 kaacce

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Ooyuarowguiica nayuumcea:

e BiageTh NOHATUSAMU BEKTOPbI U X KOOPAUHATHI;

® YMETh BBINOJHATH ONEPALIMH HAJl BEKTOPAMHU;

® JICII0JIb30BaTh CKAJISIPHOE MPOU3BEACHUE BEKTOPOB MPU PEIICHUH 3aa4;

® IPUMEHSATH YpaBHEHHE IIIOCKOCTH, (OPMYITY PACCTOSHUS MEXKy TOUKaMH, ypaBHEHUE cepbl Mpu
pelIeHuu 3a/1a4;

® [IPUMEHSATH BEKTOPHI U METOJI KOOPJAUHAT B IIPOCTPAHCTBE IIPH PEIICHUH 3a1a4

Oobyuarowguiica noayuum 603MONCHOCMb HAYUUMbCA:

® HaxoJUTh 00bEM Mapaiesienunesa U TeTpasipa, 3alaHHbIX KOOPAUHATAMU CBOMX BEPILUH;

® 3371aBaTh NPSMYIO B IPOCTPAHCTBE;

® HaXOJIUTh PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH B CUCTEME KOOPJINHAT;

® HaXOJIUTh PACCTOSTHUE MEXKY CKPELMBAIOIINMUCS NIPSIMBIMH, 33JaHHBIMHU B CUCTEME KOOPJIUHAT
Hcropust MaTeMaTHKHU

Oobyuarowguiica noayuum 603MONCHOCMb HAYUUMbCA:

e lImeTh npencTaBiIeHUE O BKJIA/IE BBIAAIOIINXCSI MATEMAaTUKOB B Pa3BUTHE HAYKH;

® [IOHUMAaTh POJIb MaTEMATHKU B pa3BUTHH Poccun
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MeTtoabl MaTeMaTHKHU

Oobyuarowguiica nayuumcsa:

e lIcniosb30BaTh OCHOBHBIE METO/IbI IOKA3aTENIbCTBA, [IPOBOJAUTH TIOKA3ATEIBCTBO U BBIIIOJIHATh
OIIPOBEPIKEHUE;

® [IPUMEHATH OCHOBHBIE METO/bI PEIICHUS MATEMAaTUYECKUX 3aa4;

® HAa OCHOBE MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE XaPAKTEPU30BaTh KPACOTY U COBEPILIEHCTBO
OKPYKAIOIIEro MUpPA U IPOU3BEICHNN UCKYCCTBA;

® IPUMEHATH IPOCTEUIIINE IPOTPAMMHBIE CPEIACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH
pelIeHuN MaTeMaTHYeCKHX 3a/1a4;

® [10J1b30BaThCs PUKIIAAHBIMU IPOTPaMMaMH U IIPOrpaMMaMU CUMBOJIbHBIX BBIYUCICHUN JUIs
HCCIIEIOBAaHUS MATEMAaTUYECKUX 0OBEKTOB

Obyuarowuiica noayuum 603MOMCHOCHb HAYUUMbCA:

® IPUMEHATh MaTEMAaTUYECKUE 3HAHUS K UCCIIEOBAHUIO OKPYXKAIOLIEro MUpa (MOIEIUpPOBaHHE
(u3NYECKUX MPOIIECCOB, 33a4U IKOHOMUKH )

OO0mas xapakrepucTuka Kypca mareMatuku 10-11 ¢ yriry6/1eHHBIM H3yYeHHeM MaTeMaTHKHU
[Ipu u3ydennn Kypca MaTeMaTUKH Ha yrIIyOJIEHHOM YPOBHE MPOJOJIKAIOTCS U MOJIy4atoT pa3BUTHE
coJiepKaTelbHble JINHUU: «AJaredpay», « PyHkuum», «I'eomeTpus», «Jj1eMeHTbl KOMOMHATOPUKH,
TEOPUH BEPOATHOCTEH, CTATUCTUKH M JIOTUKMW», BBOJUTCS nuHNA «Havyana maremarudyeckoro
aHaM3a». B paMkax yka3aHHBIX COAEP/KATEIbHBIX JMHUHN PEIIAFOTCS CIEIYIONINE 3aJa4u:

® CICTEMaTHU3allMs CBEJCHHI 0 Ynciax; H3ydeHUe HOBBIX BHIOB YHCIIOBBIX BbIPAXKEHUN U POPMYIT;
COBEPIICHCTBOBAHNE MPAKTUUYECKUX HABBIKOB U BBIUMCIUTEIBLHOU KyJIbTYpbI, paCIIMPEHUE U
COBEPIIEHCTBOBAHKE alIredpandecKkoro ammapara, cChopMHUPOBAHHOTO B OCHOBHOM IIKOJIE, U €T0
IIPUMEHEHHE K PEIICHNUIO MaTEMAaTHYECKUX U HEMAaTEMaTUYECKUX 3a1a4;

® pacIIMpEeHUe U CUcTeMaTH3alus OOIKX CBEJECHUHN O (DYHKIUAX, OTIOJIHEHHE KIacca U3y4aeMbIX
GyHKIMH, MIUTIOCTPALUS [UPOTH IPUMEHEHUS PYHKIUH JUTsl ONMUCAHUS U U3y4EHUS pealIbHbIX
3aBHCHUMOCTEI;

® pPa3BUTHE NIPEACTABICHUMI O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKPYKAIOLIEM MUPE,
COBEpILIEHCTBOBAHNE MHTEJUIEKTYaJIbHBIX U PEYEBBIX YMEHUI ITyTeM 00OorameH!s: MaTeMaTH4eCKOro
A3bIKa, PA3BUTHA JJOTMYECKOTO MBILLICHHUS,

® 3HAKOMCTBO C OCHOBHBIMM HJESIMU U METOJAAMH MaTEMaTHYECKOTO aHAJIN3A.

AJiredpa HareneHa Ha (GOpMUPOBAHKE MAaTEMATHYECKOTO amnmapara Jyisl pelIeHUs 3a/1a4 U3 MaTeMaTHKH,
CMEXHBIX MPEAMETOB, OKPYKAIOIICH peaJTbHOCTH. SI3bIK areOphl MOUYEPKUBACT 3HAYCHHE MaTEMaTHKH
Kak sI3bIKa JIJI1 MOCTPOCHMSI MAaTEMaTUYECKUX MOJIEIICH, MPOLIECCOB U SIBJICHUN peaibHOro Mupa. OIHOM
13 OCHOBHBIX 33/1a4 U3y4EeHHUsI anreOpbl SBISETCS pa3BUTHE aTOPUTMUYECKOTO MBIILICHUS,
HE0OX0IMMOT0, B YACTHOCTH, JIIsl OCBOCHHSI Kypca MH(POPMATUKH; OBIIJICHUE HABBIKAMU JISAYKTUBHBIX
paccyXIECHUM.

[IpeoOpazoBaHue CUMBOIMYECKUX (POPM BHOCUT CBOH crielu(pUUECKUM BKJIAJ] B PA3BUTHE BOOOPAKEHUS,
CIOCOOHOCTEH K MaTeMaTUYeCKOMY TBOpYECTBY. Jpyroii BayKHOU 3a1aueil U3y4eHus aareOphl SBIsSeTCs
MOJIy4eHHUE MKOJIbHUKAMU KOHKPETHBIX 3HAHUM 0 PYHKIMAX KaK BayKHEHIIeH MaTeMaTHYeCKOH MOJETU
JUIS. OMIUCAHMSI M UCCIIeIOBaHUS pa3HOOOPa3HBIX MPOIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX,
HKCMOHEHIINABHBIX, IEPUOINYECKUX U JP.), 11 (GOPMHUPOBAHMS Y YUALTUXCS PEACTABICHUI O POH
MAaTEMAaTHUKHU B Pa3BUTUU UUMBWIM3ALKUU U KYJIbTYpPHI.

I'eomeTpusi — 0/IMH U3 BaKHEHIITNX KOMIIOHEHTOB MaTeMaTUYeCKOro 00pazoBaHus, He0OXoumast Jyis
NpUOOPETEHUS] KOHKPETHBIX 3HAHUH O MMPOCTPAHCTBE U NMPAKTHUECKH 3HAUUMBIX YMEHUH, popMUpOBaHUS
A3bIKa ONUCAHMSI O0BEKTOB OKPYXKAIOIIEro MUPA, [yl Pa3BUTHUS IPOCTPAHCTBEHHOT'O BOOOPaKEHUS U
MHTYHUIIMH, MaTEMaTHYECKOM KyJIbTYpHI, IS 3CTETUYECKOT0 BOCIIUTaHUs oOydaromuxcs. M3ydenue
reOMETPUH BHOCHUT BKJIa/l B Pa3BUTHE JIOTHYECKOTO MBIIIUIEHUS, B (GOPMUPOBAHHE TOHSATHUS
JI0Ka3aTeNbCTBA.
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DJIeMeHTBhI JIOTHKH, KOMOMHATOPUKH, CTATUCTHKYU U TEOPHHU BEPOSITHOCTEH CTaHOBATCA
00s13aTeIbHBIM KOMIIOHEHTOM IIKOJILHOTO 00pa30BaHUs, YCHUIIMBAIOIIMM €0 MPUKIATHOE U
MPAaKTUYECKOEe 3HAaUeHUE. DTOT MaTepral HeOOXO0AUM, TPEX/IE BCEro, s (OpPMUPOBAHUS
(GyHKIMOHATBHON TPAMOTHOCTH — YMEHUH BOCIIPUHUMATh U aHAJTM3UPOBATh HHPOPMALIHUIO,
MPEJCTABICHHYIO B pa3IMYHBIX (popMax, MOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX PeabHBIX
3aBUCUMOCTEH, POU3BOIUTH IPOCTEMIINE BEPOATHOCTHBIE pacyeThl. M3yueHne 0CHOB KOMOMHATOPUKHU
MIO3BOJIUT OOYYAIOIIMMCS OCYIIECTBIISTh PACCMOTPEHUE CIIy4aeB, epedop U MOACUET YHCIIa BAPHAHTOB, B
TOM YHCJIE B IPOCTEHIINX PUKIIAIHBIX 3a1a4dax. [Ipyn n3ydeHuu CTaTUCTUKHA U TEOPUH BEPOSTHOCTEN
o0oraImaroTcs MpeICTaBICHIsI 0 COBPEMEHHOW KapTHHE MUPa U METO/IaX €ro MCCIeI0BaHus,
(opmMupyeTcsi IOHUMaHUE POJIH CTATHCTUKU

KaK HCTOYHHKA COIMATBHO 3HAYMMON HH(POPMAINH 1 3aKJIaJbIBAIOTCSI OCHOBBI BEPOSITHO CTHOTO
MBIIUICHHUS.

VI. Copepxanue y4e0HOro npeaMmera (¢ yriayOJieHHbIM U3y4YeHHEM)
YucsioBble U OyKBEeHHbIE BbIPAKEHU S
JenmumocTsb nenbix uucen. Jlenenue ¢ ocratkoM. Cpagnenus. Pelienne 3a1ad ¢ 1elI04uCcIeHHbIMU
HeusBecTHbIMHU. KoMmiekcHble yncna. ['eomerprueckas HHTEpIpeTays KOMILIEKCHBIX YHCEl.
JleiicTBUTENbHAS M1 MHUMAasl YacTh, MOAYJIb U apT'yMEHT KOMILJIEKCHOTO yucia. Anredpandeckas u
TPUTOHOMETpUYECKast (POPMBI 3aMMCH KOMIUIEKCHBIX Yncell. AprudMeTHIECKUe JEeHCTBUS HAJT
KOMITJIEKCHBIMU YHCJIaMU B pa3HbIX (popmax 3anucu. KoMiiekcHO conpsikeHHbIe yucia. Bozsedenue 6
HamypanbHyo cmenens (popmyna Myaspa). Ocrhosnas meopema aneeopbi.
MHorouseHs! OT OJJHOM NepeMEeHHON. JIeTMMOCTh MHOTOUYIEHOB. J[€1eHue MHOTOWIEHOB C OCTaTKOM.
PanmionansHpIe KOPHU MHOTOYJIEHOB € 1ebIMU Kodddunmentamu. Cxema ['opaepa. Teopema besy.
Yucno kopHeld MHOrowieHa. MHOTOUJIEHBI OT ABYX MepeMeHHbIX. DOpMyIibl COKpAIIEHHOTO YMHOKEHUS
i crapiux creneHeil. bunom Hetotona. Muozounenst om neckonvKux nepemeHHblx, CumMmempudecKkue
muozounensl. Kopens crenenu n >1 u ero corictBa. CTeneHb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U €€
cBoiicTBa. [ToHATHE O CTEIIEHH C NEUCTBUTEILHEIM ITOKa3aTeiaeM. CBOMCTBA CTEEHU C JEUCTBUTEIbHBIM
nokazatenem. Jlorapudm uncna. OcHOBHOE JorapudmMmuueckoe ToxaecTBo. Jlorapudm nmpounsBeneHus,
YaCcTHOT'O, CTEIIEHHU; IEPEeX0]] K HOBOMY OCHOBaHHIO. JleCATUUHBIN U HAaTypalbHBIH Jorapudmel, yuce e.
[IpeoGpa3oBanust BbIpayKEHUH, BKIIOUAIOIIUX apru(PMETHUECKHUE OTIEpalliy, a TAKXKE Ollepaliu
BO3BEJICHUS B CTENEHb U JOrapu(pMUpOBaHHUSL.

Tpuronomerpus

CuHyc, KOCHHYC, TAaHT€HC, KOTAaHTE€HC MPOU3BOJILHOTO yria. Paauannas mepa yria. CUHYC, KOCHHYC,
TaHT'eHC U KOTaHTeHe yncia. OCHOBHbIE TPUTOHOMETpUYECKUE ToXAecTBa. POPMYIIbl IPUBEACHHUS.
CHHYC, KOCHUHYC M TAHT€HC CYMMBbI M pa3HOCTHU JIByX yIJI0B. CUHYC U KOCHUHYC IBOMHOTO yria. @opmyiel
nonogunnozo yena. llpeodbpazoBanusi CyMMbl TPUTOHOMETPUUECKUX (QYHKIIHI B MPOU3BEACHUE U
MIPOU3BEACHUS B CYMMY. Bouipasicenuss mpucoHomempuyeckux yHKyuil uepes maHeeuc nojlo8UHHO20
apeymenma. IIpeoOpa3oBaHus TPUTOHOMETPHUUECKUX BhIpakeHui. [IpocTeiiiine TpuronoMmeTpuyeckue
ypaBHeHUs. PerieHre TpUroHoMeTpuuecKux ypaBHeHU. [Ipocmeriwiue mpucoHomempuyeckue
HepageHcmea. APKCUHYC, apKKOCHHYC, apKTaHT'€HC, apKKOTAHT€HC YHCIIa.

DyHKUUH

Oynkiuu. O61acTh onpeAeIeHns 1 MHOKECTBO 3HaueHul. I'papux Gpynkuuu. I[Toctpoenue rpadukon
GbyHKUUH, 3a1aHHBIX Pa3InYHBIMU criocobamu. CBONCTBA (PyHKIMI: MOHOTOHHOCTh, YETHOCTh U
HEYETHOCTh, IEPUOINYHOCTb, OTPaHNYEHHOCTh. [IpoMexxyTKH Bo3pacTaHus U yObIBaHMsI, HAauOOJIbIIIEE U
HauMEeHblIIee 3HaYEeHNUs1, TOUKU IKCTpeMyMa (JIOKaTbHOTO MaKCHMyMa M MUHUMYMa). BeimyknocTs
¢bynkuuu. I'paduueckas unrepnperanus. [lpumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEH B peabHbBIX
nporeccax u sBieHusx. Crnoxnasg GpyHkuus (komnosunus GpyHkuui). BsanmooOpaTHbie pyHKIMH.
Ob6nacte onpenenenus 1 061acTh 3HaUeHUH 0O6paTtHO# pyHkunu. I'paduk obparHoit pyHKIMM.
Haxosxnenue ¢pynkuuu oOpatHoi naHHOU. CTeneHHas QyHKIMS ¢ HATypaJlbHBIM MOKa3aTesieM, eé
CBOIcTBA U rpauK.
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Bepmuxkanvhuvle u 2copuzonmanvrvle acumnmomul epaguxos. I paghuxu 0pobHo-nunelHbIX GyHKyuil.
Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U rpaUKU; IEPUOIUIHOCTD, OCHOBHOM MEPHOI.
Obpamuvle mpuconomempuueckue ynkyuu, ux ceovcmea u epaguxu. IloxazarenpHas QyHKIUS
(akcrioneHTa), e€ cBoiictBa u rpaduk. Jlorapudpmuueckas ¢pyHkuus, e€ cBoiicTBa U rpaduk.
[IpeoOpazoBanus TpauKOB: MapaICIbHBIA IEPEHOC, CHMMETPHUS OTHOCUTEIBHO 0Cei KOOpHHAT U

CUMMETpUs OTHOCUTEIIBLHO Hayajaa KOOPAUHAT, CUMMETPUs OTHOCUTENBHO npsamoit Y = X |, pacmsaoicenue
u corcamue 800Jib oceli KOOPOUHAM.

Havyana maTemaTu4eckoro anajmsa

[TonsTue o npenene nociaenaoBarenbHOCTH. CylieCTBOBaHHE MIpeieia MOHOTOHHONW OrpaHUYeHHON
MOCJIEI0BATENBHOCTHU. J[JTMHA OKPYKHOCTHU U IUIOIIAb Kpyra KakK IpeJiesibl 0Ce10BaTelbHOCTEN.
beckoHeuHo yObIBatoIasi reoMeTpudecKas Mporpeccus U ee cymma. Teopema o npeoenax
nocreoosamenvrocmeti. Ilepexoo k npedenam 6 nepagencmeax. [loHsiTHE O HEIPEPHIBHOCTU (DYHKIIUH.
OcHnognvle meopemul 0 Henpepwlenvix hynkyusx. Ilonamue o npedene ¢ mouke. Ilosedenue ¢hynkyuii na
beckoneunocmu. Acumnmomul. IloHaTHE O TPOU3BOIHON (PYHKIIMYU, PUZNUECKUN 1 T€OMETPUUECKUIA
CMBICIT IPOU3BOAHOM. YpaBHEHHE KacaTeabHOU K rpaduky ¢pyHkuuu. [Ipon3BoaHbIe CYMMBI, pa3HOCTH,
MIPOU3BEACHHUS, YaCTHOTO. [Ipor3BOIHBIE OCHOBHBIX AJIEMEHTapHbBIX QYHKUUN. [Ipouszeoousie ciodxicHoOU u
oopamnou ¢pynxyuu. Bropas npousBoaHas. [IpumeHeHne mponu3BoHON K UCCIEIOBAHUIO (DYHKIIH 1
MOCTpOeHUIO rpaduKoB. Vcrnonbp3oBaHue MPOU3BOAHBIX ISl pEIIEHHs] YpaBHEHUN U HEPABEHCTB,
TEKCTOBBIX, (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4, HAXOXKJICHHE HauOOJIbIINX U HAUMEHBIINX 3HaYSHHH.
[Tnomane kpuBosuHeHOM Tpanenuu. [lonsTue 06 onpeaenéunnom unarterpane. [leppoodpaznas.
[TepBooOpa3ubie anemeHTapHbIX GyHKIUN. [IpaBuna Beraucienus nepsooodpazHon. @opmyna HeroToHa-
Jleitoauma. [Tpumepbl HCTIOIb30BaHUS TPOU3BOAHOM JIJISI HAXOXKJCHUS HAUIYYIIIETO PEIICHUS B
MpUKIaIHBIX. HaxoxeHne ckopocTH JUid Mpolecca, 3a1aHHoro Gpopmynoi uin rpaduxom. [pumepsr
MPUMEHEHUsI HHTerpana B (pusuke u reomeTpun. Bropas npousBoHas u ee Gu3nuecKuil CMBICI.

YpaBHeHUs] M HEPABEHCTBA

Pemenue panmoHaabHBIX, MOKa3aTEIbHBIX, JOrapu(GMUUECKUX YpaBHEHUN U HepaBeHCTB. Pemenue
UppalMOHANILHBIX YpaBHEHUH u Hepagencma. OCHOBHBIE TPUEMBI PELICHUSI CUCTEM YPaBHEHMIA:
MO/ICTAaHOBKA, aJireOpandeckoe CI0KeHHe, BBEICHHE HOBBIX IIepeMEHHBIX. PABHOCUIILHOCTD ypaBHEHUH,
HEpaBEeHCTB, cUCTeM. PelieHue npocTelmx CucTeM ypaBHEHUN ¢ ABYMSI HEU3BECTHBIMU (TIpOCTeHIIne
TuIbl). Perienne cucteM HepaBEeHCTB ¢ OAHOM nepeMeHHoM. Jloka3aTenbCcTBO HepaBeHCTBA. HepaBeHCTBO
0 cpeiHeM apu(PMETHUYECKOM U CPeIHEM FeOMETPUIECKOM JIBYX uHcen. Vcrnoap3oBaHNe CBONCTB U
rpadukoB QyHKUMN [IPU PEIICHUN YpaBHEHHUH 1 HepaBeHCTB. Meto untepBanoB. M3o0paxenue Ha
KOOPJIMHATHOM IJIOCKOCTH MHOYKECTBA PEIlICHUI YpaBHEHUI U HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX
CHCTEM.

[IpumeHeHre MaTeMaTHYECKUX METOJIOB JUIS PEIICHUS COJIEPKaTENbHBIX 3a/1a4 U3 Pa3IUNYHbIX 00JacTei
HayKH U npakTuku. MHTepripeTanus pe3yapTaTa, y4eT pealbHbIX OrpaHHuYeHUH.

JIeMeHTbl KOMOMHATOPHKH, CTATUCTHUKH M TEOPUHU BEPOSITHOCTEM

TabnmuuHoe u rpaduyeckoe MPEeACTaBICHHUE TaHHBIX. HuUc06ble XapaKmepucmuku psiooe OAHHbIX.
YcnoBHas BeposATHOCTb. [IpaBuito yMHOXkeHuUs BepossTHOCTeR. Dopmyna nmoyiHou BeposTHOCTH. Dopmyna
baiieca. J[uckpeTHble cay4aliHbIE BEIMUUHBI U pacipenencHus. COBMECTHBIE pacIpee/ICHUS.
Pacrnipenienenne cyMMbl U IPOM3BEICHUS HE3aBUCUMBIX CIIy4ailHBIX BEJIMYMH. MaTremMaTH4ecKkoe
O’KHJAHWE U JUCIIEPCHUS CIIydallHOM BEJIMYMHBI. MaTeMaTH4ecKoe 0’KUJaHUE U JUCIIEPCUS CYMMBI
CllydaliHbIX BeIW4MH. buHapHas ciydaiiHas Beln4yuHa, pacnpenenenue bepaymnu. ['eomerpuueckoe
pacrpeneneHue.

bunomuansHOE pacnpenenacHue u ero cBoucTea. HenpepriBHbIE Citydaiinble BeM4nHbL. [IOTHOCTH
BepossTHOCTH. DyHKIMA pactipenenenus. PaBHomepHoe pacnpeneneHue. Iloouepenuslii u
OJIHOBPEMEHHBIH BEIOOP HECKOJIBKHX 3JIEMEHTOB U3 KOHEUHOTO MHOXecTBa. DopMysibl uncia
NEePEeCTaHOBOK, COUETaHUH, pa3MeleHuil. Pemenne komOuHaTopHbix 3agau. @opmyna 6uHoma HerotoHa.
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CaoiicTBa buHOMHATBHBIX KO3 PuumenToB. Tpeyronpuuk [lackans. DneMeHTapHbBIE U CIIOKHBIC
coObITHs. PaccMoTpeHue ciydaeB U BEPOSITHOCTh CyMMBI HECOBMECTHBIX COOBITHI, BEPOSTHOCTD
IIPOTUBOIIOJIOKHOTO COObITUA. [lonamue o

Hezagucumocmu coovimuil. Bepoamnocme u cmamucmuieckas 4acmoma HacmynieHus cooblmusl.

I'eomeTpus Ha MJIOCKOCTH

CpoiicTBa OHCCEKTpPHUCHl Yrjla TPEYrojbHUKA. PellieHune TpeyrojbHUKOB. BplumciieHue OuccekTpuc,
M€JIMaH, BBICOT, PaJUyCOB BIMCAHHOM M ONHMCAHHOW OKpYXHOCTEH. POpMYIIbI IIJIOIIAIN TPEYrOJIbHHUKA!
¢dopmyna I'epoHa, BBIpaKEHHS IUIOMIAAM TPEYroJbHUKA YEpe3 paJuyC BIHCAHHOM W OIMCAHHOM
OKpY)KHOCTEH. BblumciieHuss YIJoB C BEpIIMHOM BHYTPM M BHE Kpyra yrjia MeExXIy XOpAaMH U
KacaTeJIbHOM.

TeopemMa o mpou3BeeHUM OTPE3KOB xopa. Teopema o kacarenbHOM W cekymied. Teopema o cymme
KBaJIpaTOB CTOPOH M JUaroHajiel napasieaorpaMMa. BrnivcanHele v onMcaHHbIE MHOTOYTOJIBHUKH.
CpoiicTBa M NpU3HAKU BIHMCAHHBIX U OMHCAHHBIX YETHIPEXYIOJILHUKOB. ['€OMeTpuuecKre MecTa TOYeK.
Pemenue 3a1a4 ¢ moMoIIbI0 FEOMETPUUECKUX NTPEOoOpa30BaHUM U TEOMETPUUYECKUX MECT.

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcCHOBHbIE IOHATHS CTEPEOMETPUH (TOUKA, IpsiMasi, INIOCKOCTb, TPOCTpaHCTBO). [lepecekaromuecs,
napajuieNibHble U CKpPEIIUBAIOIINecs MpsiMble. YTOJ MEX/Ty MPSIMBIMU B TPOCTPAHCTBE.
[lepneniukynsapHOCTh NpsAMBIX. [lapannenbHOCTh U MEPHEHAUKYISPHOCTD MPSMOM U MIOCKOCTH,
IIPU3HAKYU U CBOMCTBA. TeopeMa o Tpex nepneHauKyispax. [lepreHuKyasp 1 HakJIOHHas. YTOJI MEXIY
MPSIMOM U TIOCKOCTHIO. [lapanenbHOCTh MII0CKOCTEN, TEPIEeHANKYISIPHOCTh MII0CKOCTEH, MPU3HAKU U
CBOWCTBA.

JIByrpaHHBIN yroJi, JMHEWHBIA YTOJl IBYTPAHHOTO yriia. PacCTOSHUS OT TOYKH A0 MIIOCKOCTH. PaccTosinne
OT MPSAMOM JI0 INTOCKOCTH. PaccTosiHue Mexay napajuiebHbIMU INIOCKOCTAMHU. PaccTosiHne Mex Iy
CKpenuBapImumucs npsameiMu. [lapannensHoe npoektTupoBanne. OpTOroHaabHOE MPOEKTUPOBAHUE.

MHoOrorpaHHMKH

Bepmunsl, pebpa, rpaHu MHOTOrpaHHUKa. Pazeepmka. Beinykivie muocoepannuxu. Teopema

Oiinepa. llpuzma, ee ocHoBaHMsI, O0KOBBIE peOpa, BbICOTA, O0OKOBasi MOBEPXHOCTH. [Ipsimas U HaKIIOHHAS
npusMa. [IpaBunbHas npusma. [lapamnenenunen. Ky0. [Tupamuna, ee ocHoBanue, 00koBbIe pedpa,
BBICOTa, OOKOBas MOBEPXHOCTh. TpeyronbHas nupamuia. [IpaBunbHas nupamuaa. Y ceueHHas MUpamMua.
[TocTpoenue ceyeHuit MHOTOrpaHHUKOB MEeTOZIOM cliefioB. LlenTpanbHoe npoektupoBanue. [loctpoenue
CEUYeHU MHOTOTPaAaHHUKOB METOI0M Ipoekiuii. CummMeTpuu B KyOe, B apajuiesienunesie, B Ipusme u
nupamune. [louamue o cummempuu 8 npocmpancmee (YeHmpaivbHas, ocesas, 3epkanvHas). [Ipumepsl
CUMMeETpUi B OKpyKatoiieMm mupe. Ceuennst MHOrorpannuka. [locrpoenne ceuenuil. [Ipeacrasnenue o
MIPaBUJILHBIX MHOTOTPAaHHUKAX (TETpasap, KyO, OKTasAp, AOJAEKAdIP U UKOCASP).

KoopauHatbl M BEKTOPBI

JlexkapTOBbI KOOPAUHATHI B TPOCTPAHCTBE. Y paBHEHHUE TUIOCKOCTH. DopMysa pacCTOSIHUS MEKITY

IBYMsI TOYKaMU. Y paBHEHUS cepbl U niockocmu. Qopmyna paccmosHus om mouku 00 nI0CKOCHU.
Cnocobvl 3a0anus npsamoi ypasHenusmu. Bekropsl. Moaynbs Bektopa. PaBeHcTBO BekTopoB. CioxkeHHe
BEKTOPOB U YMHOKEHHE BEKTOPA HA YUCIO. YT0a Mexay Bektopamu. Koopaunarsl Bektopa. CkansspHoe
npou3sBeneHne BeKTopoB. KomHeapHbie BeKTOphl. Pa3noxeHnne BEKTOopa Mo IByM HEKOJUITMHEAPHBIM
BekTopaMm. KoMranapHeie BEKTOpHI. PaznoxkeHue no TpeM HEKOMILIaHAPHBIM BEKTOpaM. Peuterue 3a0ay
U OOKA3amenbCmeo meopem ¢ NOMOULbIO 6eKmopoe u Memooom Koopduﬂam.

Tena U MOBEPXHOCTH BpallleHHUsI

Hunmuuap v konyc. YcedeHHbIH KoHyc. OCHOBaHUE, BHICOTA, OOKOBAs MOBEPXHOCTD, 00pa3yoIas,
pa3BepTKa. Ocesbie ceueHus: u ceyenus napaiienvtsie ochoganuio. 1llap u chepa, ux ceuenus. duiunc,
eunepbona, napabona kaxk ceyenus koHyca. KacarenpHas miockocts k chepe. Chepa snucannas @
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MHOCOCPAHHUK. Cqbepa ONUCAHRHAA OKOJIO MHO20CPpAHHUKA. KOM6UHCII4ML£ meijl epaueHus.
l[wzundpuuecxue U KOHU4YeCcKue noeepxHocmu.

O0beMbl TeJI U IJIOIIAIN UX MOBEPXHOCTEI

[Tonsitre 06 o6beMe Tema. OTHOIIEHHE 00beMOB TIOIO0HBIX Tell. Popmyibl 00beMa Kyoa,
IPSIMOYTOJIBHOTO MapaJuIesenuea, Ipru3Mbl, HHIpA. PopMysibl 00beMa MUpaMHIbI U KOHYCA.
@dopMyIbI IUTOIIAAN TIOBEPXHOCTEH IMIMHpA U KoHyca. DopMyJibl 00beMa iapa U Iioiaau chepsl.
[MpunoxxeHus MHTErpaa K BEIYUCICHUIO 00BEMOB U TIOBEPXHOCTEH Ten BpateHus. [nomanb
cepuueckoro nosica. O6beM maposoro ciost. [Ipumenenne o0beMOB 1pH perniernn 3a1a4d. [logodue B
npocrpaHcTBe. OTHOLIEHHE 00bEMOB U IUIOIAJIEH TOBEPXHOCTEN MM0J00HBIX (uryp. J[BHKeHUs B
MPOCTPAHCTBE: MapaJUICIIbHBIN MIEPEHOC, CHMMETPHUS OTHOCHTEIILHO TIOCKOCTH, IICHTpaJIbHASI
CHUMMETPHSI, TOBOPOT OTHOCUTEIILHO MPSIMOIA.

VI.  YUYEBHO - TEMATHYECKHWM IJTAH

No Pa3zpen Kon-60
Hacoes
10 KJTACC (34 yu.u.\ 64ac B Hezeno)
1. | TToBTopenwue (5 yacon) 5
2. | JeiictBurtenbHbie uncna (12 yaco) 12
3. | IMapamienbHOCTH MpsIMBIX U MI0cKocTel (21 vac) 21
4. | PannoHasibHble ypaBHEHUs U HepaBeHcTBa (18 yacoB) 18
5. | llepneHqMKyASIPHOCTD NPSIMBIX U MI0CKOCTEH (17 yacoB) 17
6. | Kopenb crenenu n (12 yacon) 12
7. | Ctenenp nmoyioxuTenpbHoro yncia (13 gacos) 13
8. | Muororpanauku (14 gacon) 14
9. | Jlorapudmsi (6 yacoB) 6
10. | [TokazaTenbHBIC U JorapudMuueckue ypapHeHus (11 gacon) 11
11. | BekTopsl B mpocTpaHcTBE (69acOB) 6
12. | Tpuronomerpus (45 4acoB) 45
13. | DneMeHTHI TeOpuHU BeposTHOCTEH (13 yaco) 13
14. | TloBropenue (11 yacos) 11
Hroro 3a 10 ki1acc yueOHbIX YaCOB 204
11 KJTIACC (34 y4.1.\ 6 "yaca B Hezeno)
1. | TloBTopenue (4 vaca) 4
2. | Oyukiuy u ux rpaduku (9 yacos) 9
3. | Ilpenen dyHKIMM U HETPEPHIBHOCTH (5 4acoB) 5
4. Merton koopauHaT B mpocTpaHcTBe (16 yacoB) 16
5. | O6patnble GpyHKIMH (6 4acOB) 6
6. | IlpomwsBomnHas (11 gacoB) 11
7. | Ilpumenenue nmpou3BoaHOM (16 yacoB) 16
8. | Iwiuuap, koHyc u map (15 yacoB) 15
9. | IlepBooOpa3Has u unterpain (13 yacon) 13
10. | PaBHOCMIIBHOCTB ypaBHEHUI U HepaBeHCTB (12 yacoB) 12
11. | PaBHOCMJIBHOCTh YpaBHEHUH M HEPABEHCTB cucTeMaM -13 y 13
12. | PaBHOCMJIBHOCTBH YpaBHEHHI Ha MHOXKECTBaX (7 4yacoB) 7
13. | PaBHOCMJIBHOCTh HEpaBEHCTB Ha MHOKeCTBaXx (7 yacoB) 7
14. | Meron npoMeXyTKOB JiJIsl ypaBHEHHMI U HepaBeHCTB (5 4acoB) 5
15. | Hcnosb30BaHue CBOMCTB (hyHKIMH NP pEIIEHUN ypaBHEHUN U HEPaBEHCTB | 5
(5 gacoB)
16. | Cuctembl ypaBHEHHUI C HECKOJIHLKUMU HEM3BECTHBIMU (7 4acoB) 7
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17. | OO6bems! Ten 17 17
18. | KommnekcHsle uncia (10 yacos) 10
19. | TloBropenwue (26 yacoB) 26

Hroro 3a 11 knacce yueOHBIX YacOB 204
VIII. Y4yeOHO-MeTOAMYECKOE o0ecleueHne Y4eOHOoro nmpoiecca

1. C.M. Huxonsckuii, M.K.ITortanos, H.H.Pemernukos, A.B.IlleBkun «Anredpa u Havana
Maremarnueckoro ananmsa 10 kmace», — M.: [Ipocsemenne, 2020r,

2. C.M. Huxonsckuii, M.K.Tlotaros, H.H.Pemernukos, A.B.1lleBkun «Anredpa u Hauana
Maremarnueckoro ananmsa 11 kmace», — M.: [Ipocsemenne, 2020r,

3. JI. C. Atanacs, B. ®@. byry3os, C. B. Kagomues u np. I'eomerpust 10—11 knace, — M.:
[Ipocsemenue, 2020r.

4. TloramoB M. K., llleBkun A. B. «Anre6pa u Havyajga MaTEMaTHYECKOTO aHAN3a.
Hunaktnyeckue matepuansl. 10 knacey — M.: IIpocsemienue, 2020r.

5. Tloramo M. K., [lleBkun A. B. «Anrebpa 1 Hayajla MaTeMaTHYECKOTO aHAJIM3a.
HMunaktuyeckue marepuaisl. 11 kmace» — M.: [Ipocsemienue, 2020r.

6. 3uB b. I'. 'eomerpus. Junaktudeckue matepuaisl. 10 kmace. M.: - [Ipocsenienne, 2020r.
7.3uB b. I'. 'eomerpus. Jlunakruaeckue matepuainsl. 11 kmacc. M.: - [Ipocsemnienue, 2020r.

Hngpopmayuonno-kommynukamuenvie cpeocmea

1. KoMmnsrotep, mpoeKkTop

2.Pecypcet  Enmmnoii  komuteknmu  1mdpoBbIX  oOpaszoBaTenbHBIX  pecypcoB  (hitp://school-
collection.edu.ru)

3.1Ipe3eHTanuu, BUACOPOTIUKH.
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