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HHOACHUTEJIBHAA 3AIIUCKA

[IporpamMa mo MaTemMaTuke Ha ypOBHE cpeaHero oOriero oOpazoBaHMs pa3paboTaHa Ha OCHOBE
®OI'OC COO ¢ y4€ToM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUH, MPEABIBISIEMBIX K MaTEMaTHYECKOMY
o0pa30oBaHMIO, M TpaJuLUN pPOCCUIICKOr0 oOpa3oBaHus. Peamusanus nporpamMmbl IO MaTEMaTHKE
oOecrieunBaeT OBJIa/IEHUE KIIOYEBBIMU KOMIIETEHIIMSIMH, COCTABIISIOIIMMUA OCHOBY JJISi CAMOPa3BUTUS U
HETPEPHIBHOIO 00pa30BaHMs, LEIOCTHOCTh OOIIEKYJIbTYpHOTO, JIMYHOCTHOTO M IO3HABATEIHHOTO
pPa3BUTHUS TUYHOCTU O0YJaIOIIUXCSI.

B nporpamme 1o mareMaTuke ydTeHbl HaeH U nosoxeHus: Konuenuuy pasBuTus MaTeMaTHYeCcKOro
oOpazoBanus B Poccuiickoit denepanuu. B cooTBETCTBUM ¢ Ha3BaHMEM KOHIEMIIMHM, MaTeMaTHYECKOe
o0pa3oBaHHe [IOJDKHO, B YaCTHOCTH, IMPEAOCTABIATh KaXIOMY OOydarolmemMycs BO3MOXHOCTh
JOCTHKEHUSI YPOBHS MaTeMaTHYECKUX 3HAHWN, HEOOXOIUMOro sl AaJIbHEHIIEH yCHEemHOW XU3HU B
oOmiectBe. FiIMeHHO Ha pellieHue 3TOi 3a1a4u HalleJieHa MporpaMma 1o MaTeMaTtuke 0a30BOr0 YpOBHSL.

B snoxy mudpoBoii TpaHchopmanuu Bcex cdep 4eT0BEYECKON NeATENbHOCTH HEBO3ZMOXKHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOM MaTeMaTH4YeCKOW MOJITOTOBKU. YKe B IIKOJE
MaTeMaThKa CIYKUT OIOPHBIM MPEAMETOM JJIsi U3YYEHHUS CMEXKHBIX TUCLUIUIMH, a B JKU3HU IOCIE
HIKOJIBI peaTbHONH HEOOXOIUMOCTBIO CTAHOBUTCSI HEMIPEPHIBHOE 00pa30BaHuUE, YTO TpeOyeT MOIHOICHHON
0a3oBoii 00111€00pa30BaTENbHON MOATOTOBKM, B TOM YHCJIE U MaTeMaTHYecKOil. DTO 00YyCIOBIEHO TEM,
YTO B HAlIM JHU PACTET YMCIO CIELHAIBHOCTEH, CBS3aHHBIX C HEMOCPEICTBEHHBIM NPHUMEHEHUEM
MaTeMaTUKU: U B cdepe SKOHOMHUKHU, U B OU3HECEe, U B TEXHOJIOIMUECKHUX OO0JacTix, U Jaxe B
rymMaHuTapsbeix cepax. Takum oOpa3zom, Kpyr oOydarommxcs, A7 KOTOPBIX MaTeMaTHKa CTaHOBHUTCA
3HAUYUMBIM MIPEMETOM, CYILIECTBEHHO PACIIUPSAETCS.

[IpakTHyeckasi MOJIE3HOCTh MAaTeMAaTUKH OOYCJIOBIEHa TeM, 4YTO €€ MpPeIMETOM SBISAIOTCA
dyHaaMeHTaNbHBIE CTPYKTYPHl HAIIero MHUpa: MPOCTPAHCTBEHHBIE (OPMBI M  KOJUYECTBEHHBIC
OTHOLIEHHSI OT NPOCTEHUIINX, YCBAUBAEMBIX B HENOCPEJICTBEHHOM OIBITE, 0 IOCTATOYHO CIIOKHBIX,
HEOOXOIUMBIX Ul Pa3BUTHsI HAYYHBIX U TEXHOJOTMUECKHUX HAeH. be3 KOHKpEeTHhIX MaTeMaTH4eCKHX
3HAaHMW 3aTPYJHEHO INOHMMAHHME INPUHIUIIOB YCTPOWCTBA M MCIOJIb30BAaHHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W UHTEpPIpeTalus pa3sHooOpa3HOW COLUANbHOM, 5SKOHOMHUYECKOH, MMOJUTHYECKON
uHpopmanuy, Manod3ddeKkTuBHA MOBCETHEBHAs MpaKTUYecKas JesATeNbHOCTh. KakIoMy dYeloBeKy B
CBOEM JKM3HU MPHUXOAMUTCSA BBIOJHATH JOCTATOYHO CJIOKHBIE PAaCUETBl U COCTABJISATH HECIOXKHbBIE
QITOPUTMBI, HAaXOJUTh HY)XHbIE (QOPMYJIBI U HPUMEHATh MX, BJIaJeTh NPAKTUYECKUMHU MpHUEMaMU
FeOMETPUUECKUX M3MEPEHMHM M MOCTPOCHMH, YMTaTh MH(OPMALMIO, MPEJICTaBICHHYI0 B BUIY TaOJHIL,
JIyarpaMM M rpaukoB, KUTh B YCIOBHSX HEONPENENEHHOCTH U MOHUMATh BEPOSTHOCTHBIM XapakTep
CITy4alHBIX COOBITUM.

OnHOBpPEMEHHO C pacHIMpeHHeM cdep MpUMEHEHHs MaTeMaTHKHd B COBPEMEHHOM OOIIecTBe BCE
0ojiee Ba)KHBIM CTAaHOBUTCS MaTE€MaTHUYECKUH CTUJIb MBIIUICHUS, MPOSBISIOUIUICS B OMNpEeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mporecce n3yueHuss MaTEMaTHKU B apceHall MPUEMOB U METOAOB MBIIIEHUS
YeJIoBEeKa €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKLUUSA U JEAyKIHs, 0000IIeHre U KOHKpEeTHU3allus,
aHaiM3 W CHHTe3, KJIacCUpUKAIMs M CUCTeMaTH3alus, abcTparupoBaHue W aHajuorus. OObEKTHI
MaTeMaTUYECKUX YMO3AKJIIOUEHUH, IpaBUjia UX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXaHHU3M JIOTHYECKUX
MOCTPOCHUH, CIIOCOOCTBYIOT BBIpaOOTKE YMEHHUS (QOpMyIupoBaTh, OOOCHOBBIBATH M JIOKA3bIBATh
CYXKICHHsI, TEM CaMbIM Pa3BUBAIOT JIOTMYECKOE MbIIIJIeHHE. MaTeMaTHKe PUHAAIEKUT BeayIllas posib B
(GOpMHpPOBAHUU ATNTOPUTMHUYECKONW KOMITIOHEHTHI MBIIIJICHUS M BOCIHMTAaHUM yYMEHHUI NeicTBOBaThH IO
3a/laHHBIM aJITOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh HOBBIE. B mpoiiecce pemieHus
3aJa4 — OCHOBHOM y4eOHOW JeATeNIbHOCTH Ha ypoKax MaTeMaTHKU — pPa3BHBAIOTCS TBOpYECKas M
MPUKIIaIHAS] CTOPOHBI MBIIIIJICHUSI.

OOyuenue MaTeMaTHKE AaET BO3MOXKHOCTh Pa3BUBATh y 0OYYAIOUIMXCS TOYHYIO, PALIMOHATIBHYIO U
MH(GOPMATUBHYIO peyb, YMEHHE OTOHpaTh Hauboyiee MOAXOIALINE S3BIKOBbIE, CHMBOJIMYECKHE,
rpaduvecKre CpeICTBA ISl BBIPAKECHUS CYXKACHUIN U HATJSITHOTO UX MPEICTABICHHUS.

HeoOxoauMbiM KOMIOHEHTOM OOLIeH KyIbTypbl B COBPEMEHHOM TOJIKOBAHHUU SIBJSIETCS oOliee
3HAKOMCTBO C METOJaMU IIO3HAHMs JEHCTBUTEIBHOCTH, NPEICTaBICHUE O IIPeIMETE M METOnE
MaTeMaTUKH, €ro OTJIWYMS OT METOJOB €CTEeCTBEHHBIX M T'YMaHUTApHBIX HAayK, 00 0COOEHHOCTSX



INPUMEHEHHs MaTeMaTHKH JUId PpELIeHUs HAayyHbIX M TNPUKIAAHBIX 3a1ad. Takum  oOpasoM,
MaTeMaTHuecKoe 00pa3oBaHUE BHOCHT CBOW BKJIa/ B (POPMHUPOBAHKE OOIEH KyIbTYpPhI YeIOBEKa.

W3yueHne MaTeMaTHKU CIIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHHUIO YEJIOBEKA, MOHUMAHHUIO
KpacoThl U U3ALIECTBA MATEMAaTUYECKUX PACCYKIIEHUH, BOCIIPUATHIO T€OMETPUUECKIX (OPM, YCBOCHHUIO
U/Ied CUMMETPUH.

[TpuopuTeTHBIMHU IIENIMU 00y4eHust MmaremaTuke B 10—11 kiaccax Ha 6a30BOM ypOBHE SIBISIOTCS:

(GopMHpOBaHUE LEHTPAIbHBIX MATEMAaTUYECKUX IOHATUH (YUCIIO, BEIMYMHA, I'€OMETpHUYECcKas
¢durypa, nepemMeHHasi, BEpOATHOCTD, (PYHKIIUS), 00€CICUNBAIOIINX TPEEMCTBEHHOCTD U MEPCIEKTUBHOCTD
MaTeMaTHYeCKOro 00pa3oBaHus 00Yy4arOIUXCs;

NOJBECHUE OOY4YaloUIMXCAd Ha JOCTYIHOM /s HHUX YPOBHE K OCO3HAaHUIO B3aUMOCBS3U
MaTeMaTHKH M OKPYXAlollero MHpa, IOHUMAaHME MAaTeMaTHKW KaK 4YacTh OOmed KyJIbTypsl
YeJI0BEYECTBA;

pa3sBUTHE HWHTEIUIEKTYaJbHBIX W TBOPUYECKUX CIOCOOHOCTEH O0Oydarommxcsi, MO3HABATEIbHOM
aKTUBHOCTH, MCCJIEJOBATEIbCKUX YMEHUH, KPUTHYHOCTU MBILIUIEHUS, MHTEpeca K HU3YyYCHMIO
MaTeMAaTHKH;

¢dopmupoBaHne (DYHKIMOHAIBHOM MaTeMaTHMYeCKOW TI'paMOTHOCTHU: YMEHMs pacIO3HaBaTh
MaTeMaTHYECKUE AaCIEKTHl B PEANbHBIX JKM3HEHHBIX CUTYAlMAX W MPHU HM3YYCHUH APYTUX Y4IeOHBIX
IPEIMETOB, IPOSIBIICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEHN, (hOpMYyIUpPOBaTh UX Ha SI3bIKE MAaTEMaTUKH
U CO3/1aBaTh MaTeMaTUYECKUE MOJIEIH, IPUMEHSITh OCBOCHHBII MaTeMaTH4ECKHUI ammapar Juis pelieHus
IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBAThH U OLICHUBATH I1OJIyYE€HHBIE PE3YJIbTAThI.

OCHOBHBIMU JIMHUAMHU cojepkaHuss marematuku B 10-11 kmaccax sBastores: «Yucena wu
BBIUUCIICHUS», «Anredpa» («Anredpandeckue BbIpaXEHUA», «YpaBHEHHUs U HepaBeHCTBa»), «Hauana
MaTeMaTHuecKoro aHanuza», «['eomerpus» («'eomerpuueckue (GUTYpbl U UX CBOWCTBa», «l3mepeHue
reOMETPUUECKUX BEIIMYMHY), «BeposITHOCTh U cTaTUCTHKA». J[aHHBIE JIMHUU Pa3BUBAIOTCS MapalIebHO,
KaXKJasi B COOTBETCTBHM C COOCTBEHHOH JIOTMKOW, OJJHAKO HE HE3aBUCHUMO OJIHA OT JIpYroi, a B TECHOM
KOHTaKTe U B3aumojeictBuu. Kpome 3toro, ux o0beIuHsET JOruyeckas COCTaBsAIOIas, TPAJAULMOHHO
npucylllas MaTeMaTHKe M IMPOHU3bIBAIOLIAS BCE MaTeMaTHYECKHE KypChbl M COJAEp)KaTeIbHbIE JIMHUU.
ChopmynupoBannoe B ®I'OC COO TpebOoBaHHMe «BIaJ€HHE METOJAMHU OKA3aTeNbCTB, alTOPUTMaMU
pelieHus 3a1a4, yMeHue (popMyarpoBaTh ONPeeIeHHs, aKCHOMBI U TEOPEMBI, IPUMEHSATDH UX, IPOBOAUTD
JIOKa3aTelbHbIE pAcCY)XJIEHHs B XOJ€ pELIeHUs 3aJau» OTHOCUTCS KO BCEeM Y4YeOHBIM KypcaM, a
(dbopMupOBaHUE JOTMUYECKHX YMEHHUW paclpesensercs Mo BCeM rojgaM OOy4YeHMsI Ha YpOBHE CPEIHETrO
o01m1ero o0pa3oBaHus.

B cootrBerctBun ¢ ®I'OC COO maremaruka sIBIsieTCS 0OS3aTEIBHBIM MPEIMETOM Ha JAaHHOM
ypoBHe oOpa3oBanus. [IporpamMmoii mo MaremaTHke MpeycMaTpUBaeTCs W3ydeHUe y4eOHOro mpeamMera
«MaremaTuka» B paMKax TpEX y4eOHBIX KypcoB: «Anredpa M Hayajga MaTeMaTHYEeCKOIO aHaIu3ay,
«I"'eomerpus», «BeposTHOCTh U cTaTHCcTHKA». DOpMHUpOBaHHUE JTOTHYECKUX YMEHMM OCYLIECTBIISIETCSA Ha
INPOTSKEHUHM BCEX JIET OOYy4YEeHMsI Ha YpOBHE CpeIHEro ooOumiero oOpa3oBaHus, a 3JEMEHTHI JIOTHMKU
BKJTIOYAIOTCS B COZIEP)KaHUE BCEX HAa3BAHHBIX BBIIIE yUEOHBIX KYpPCOB.

MECTO YYEBHOI'O ITPEIMETA «<MATEMATUKA» B YYEBHOM IIJIAHE

Ha uzyuenune yueOHoro npeamera «Martemaruka» orBoautcs 340 gacos: B 10 kitacce — 170 gacoB
(5 gacos B Henemo), B 11 kmacce — 170 gacos (5 yacoB B Heeo0).

Ha usyuyenue yuyeOHOro kypca «Anrebpa ¥ Havajga MaTeMaTH4YEeCKOTO aHaiu3a» oTBoauTcs 136
gacoB: B 10 kimacce — 68 uacos (2 yaca B Henento), B 11 kimacce — 68 vacos (2 yaca B HeEI0).

Ha usyuyenue yuebnoro kypca «I'eomeTpusi» orBoaurcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca
B Hegeno), B 11 kimacce — 68 wacoB (2 daca B HeZEIO).

Ha u3ydenue ydyeOHOro Kypca «BeposTHOCTh M cTaTHCTHKa» oTBOAUTCS 68 yacoB: B 10 kiacce —
34 gaca (1 gac B Henemo), B 11 kimacce — 34 gaca (1 gac B Henemio).



COJAEP)KAHUE YYEBHOI'O ITPEIMETA
10 KJIACC

KYPC «AJI'EBPA U HAYAIA MATEMATHYECKOI' O AHAJIU3A»

Yuciia 1 BLIYUCICHUSA

Panuonanenele yucna. OOBIKHOBEHHbIE M JIECATUYHbBIE JpOOM, HPOLEHTHI, OECKOHEUHBIE
nepuoguvecKkue apodu. Apudmernueckue omepanuyd C PaMOHAIBHBIMU YHCIAMH, MPEOOpa3OBaHHS
YHUCIOBBIX BbIpakeHui. [IpumeHeHue npobeldl M NPOLEHTOB M PELICHUs NPUKIAAHBIX 3373y M3
pa3IMYHBIX OTPACIEN 3HAHUW U PEaIbHOM JKU3HU.

JelicTBuTenpHble yncia. PannoHanbsHble 1 HppallMOHAIbHbIE YUCIA. APpU(PMETHYECKHUE ONIEPALIUU C
JelcTBUTENbHBIMU yucaaMu. [TpuGinkEHHbIE BBIYMCIIECHUS, IPAaBUIa OKPYIJICHUs, IPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYMCICHUMN.

Crenenp ¢ nenslM mnokaszareseM. CraHpapTHas (opMa 3amMcu  JI€HCTBUTENBHOTO 4YHCIA.
Hcnonp3oBanue noaxoasuiei popmsl 3amncu AMCTBUTEIbHBIX YNUCEN ISl PEIICHUS IPAKTUYECKUX 3a]1a4
Y IIPEJCTABIICHUS JaHHbIX.

Apudmerndeckuii KOpeHb HATypaJbHOW cTeneHu. JleiicTBus ¢ apuMETHUYECKUMH KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCHHYC U TaHI'€HC YMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC, apKTaHI€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHHUs M HEpaABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE IPE0OpPaA30BAHUS.

[TpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETPUUECKHUE (DOPMYJIBI.

VYpaBHeHUE, KOpEeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeToy MHTEpBaJIoB.

Pemenue nensix 1 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue uppalvoHaabHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHre ypaBHEHUN U HEPABEHCTB K PEILICHUI0 MaTEMAaTHYECKHUX 3a1a4 U 3a1a4 U3 Pa3Iu4HbIX
oOracTell HayKu U peaJIbHOM JKU3HH.

DOyHKIUH U rpaduku

@yHK1Ms, criocoOsl 3aganus GyHkun. ['paduk pynkunu. Bzaumuo o6patHbie pyHKINH.

OO6nactp ompeneneHuss W MHOXeCTBO 3HaueHuil ¢yHkuuu. Hymu ¢ynxnun. IlpomexyTtkn
3HAKOMOCTOSIHCTBA. YETHBIE 1 HEUETHBIEC QYHKIUH.

CreneHHas (yHKIUS ¢ HaTypaJbHBIM U LIEJIBIM MoKa3ateneM. E€ cBoiicTBa u rpaguk. CoiicTBa u
rpaduk KOpHs N-0i1 cTEneHu.

TpuroHomeTrpuyeckass OKpPYXHOCTb, OIpEJEJIEHUEe TPUTOHOMETPUYECKUX (DYHKIMHA YHCIOBOTO

apryMeHTa.

Hauana MaTeMaTH4Ye€CKOI0 aHAJIN3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIENOBATEIHLHOCTEM. MOHOTOHHEIE
MOCIIEIOBATEIIFHOCTH.

ApudmeTrnueckass U reoMeTpuueckas Mporpeccuu. beckoHeuHo yObIBaomias reomMeTpuyeckas
nporpeccusi. Cymma OeckoHEYHO yObIBarolle reoMeTpuueckoil mnporpeccun. dopmyna CIOXKHBIX
poLeHToB. Vcroap30BaHNe MPOrpeccun JUIsl pENIEHUs PeaJIbHBIX 3314 PUKIIATHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

MHoxecTBO, omepanuu Hajx MHoXecTBamu. Jlmarpammel  Oiniepa—BenHa. IIpumenenune
TEOPETUKO-MHOKECTBEHHOI'O ammapara Uil ONHCAaHUS PEaJIbHBIX MPOLIECCOB U SIBJIEHU, IIPU PELICHUU
3a/1a4 U3 JIPyrux y4eOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

KYPC «I'EOMETPHA»

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHSTHS CTepeoMeTpuu. Touka, MpsiMas, IIOCKOCTb, HpocTpaHcTBO. IlonsTue 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.



B3aumHOe pacnonokeHue MNpsMbIX B MPOCTPAHCTBE: IMEPECEKAIOIIUECH, NapajUIebHbIE U
CKpelMBaronmecs npsamele. [lapannenpHOCTh TPSAMBIX M IUIOCKOCTEN B MPOCTPAHCTBE: MapajuleiIbHbIC
IpsIMBIE B TPOCTPAHCTBE; NaPAJIIEIIBHOCTD TPEX MPSMBIX; apAJLIEIbHOCTh IPSIMOM U TUIOCKOCTH. YTIIBI C
COHANPABJICHHBIMU CTOPOHAMU; YTOJ MEXAY NMPSAMBIMUA B ITpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEN:
napajulebHble IUIOCKOCTH; CBOMCTBA IApajuIeNbHBIX IUIOCKOCTEH. [Ipocreiime npocTpaHCTBEHHbIE
(GUrypsl Ha MJIOCKOCTU: TETPadap, KyO, MapajuieienuIe]; IOCTPOSHHE CeUeHUH.

[lepneHAUKYISIPHOCTh MPSAMOM M IUIOCKOCTH: MEPHEHIUKYJSIPHBIE NpPsIMbIE B MPOCTPAHCTBE,
NpsIMbIE NapaJlJICIbHbIE U MEPHEHIUKYISPHbIE K IUIOCKOCTH, MPU3HAK MEPIEHIUKYISPHOCTA NPSIMOA U
IJIOCKOCTH, TEOpEMa O MPAMOW MNEPIEHAUKYJISIPHON IJIOCKOCTH. YTIbl B MPOCTPAHCTBE: YIOJl MEXIY
IPSIMOM M IIOCKOCTBIO; JBYI'PAHHBIA YIOJ, JIAHEMHBIM Yrojl AByrpaHHoro yria. [lepneHpukymnsp u
HAKJIOHHBIC: PACCTOSIHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHUE OT MIPSIMOM 1O IIJIOCKOCTH, IIPOEKLUS
burypsl Ha MIOCKOCTh. [lepneHAUKYISIPHOCTh IUIOCKOCTEH: MNpH3HAK MEPHEHAUKYISIPHOCTH ABYX
mrockocren. Teopema 0 TpEX NEpIEHAUKYIIAPAX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHHUKA, BBIINYKJIBIE W HEBBINYKJIbIC
MHOT'OIPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yrosapHas npusMa; rpaHd 1 OCHOBAHUS MIPU3MBIL;
npsiMasi M HakKJIOHHAs MpPHU3MbI; OOKOBas M TMOJIHAs MOBEpPXHOCTh mpu3Mbl. [lapamnenenunen,
IPSAMOYTOJIBHBIN NIapaJuleNienunes; U ero cBoucrsa. Ilupammpa: N-yrosbHas nUpaMuaa, I'PaHU U
OCHOBaHHWE MUPaMUIbI, OOKOBAS U MOJIHAS TOBEPXHOCTh TUPAMU/IBL; TPABWIbHAS U yCCUEHHAS MTUPAMU/IA.
DJIeMEeHThI IPU3MbI U TupamMubl. [IpaBuibHbIe MHOTOTPAaHHUKU: TOHATUE IPABUIBHOTO MHOTOI'PaHHHUKA;
NpaBUjIbHAs NpU3Ma W IpaBWIbHAs MHUPAMUJIA; MPABUIIbHAS TPEYrojbHas NMUPAMHIA U NPABUIbHBIN
TeTpasap; KyO. IlpencraBieHue O MpaBWIIBHBIX MHOTIOIPAHHUKAX: OKTa’Jp, JMOAEKAa’Jp M HKOCA3IP.
CeueHust MPU3MBI U THPAMUJIBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKHU, MPSIMOW, MIIOCKOCTU. DJIEMEHTHI
CUMMETPHUU B MUPAMUJIAX, apaieNenuIe ax, IpaBUiIbHbBIX MHOTOTPaHHUKAX.

Boblunicnenue 31€MEHTOB MHOTIOTPAaHHUKOB: pEOpa, aAuaroHanu, yriael. Iliomans OokoBoit
MOBEPXHOCTU U IOJIHOM TOBEPXHOCTH NPSIMOM MPHU3MBI, IJIOLIAJAb OCHOBaHWI, Teopema O OOKOBOM
MOBEPXHOCTU TMpsiMoi mpusMbl. [lnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABUIBLHOU
NUPaMUJIBI, TeopeMa O IuIomanu yceu€HHOW mnupamunbl. [loHarne o6 o0véme. OOBEM MHpaMUIBI,
MIPU3MBI.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAASIMU MOBEpXHOCTEH, 00bEMaMu
MOTI0OHBIX Te.

KYPC «BEPOATHOCTDh H CTATHCTHKA»

[IpencraBieHne JaHHBIX ¢ MOMOLIbI0 Tabnul U nuarpamm. CpenHee apudMeTHdeckoe, MeAHaHa,
HauOoJpIllee W HAaUMEHblIee 3HAueHHs, pa3Max, JUCIEPCHUs M CTAaHAApPTHOE OTKJIOHEHHE YHUCIIOBBIX
HaOOPOB.

CrnyuaiiHble SKCIIEPUMEHTHI (OIBITHI) U Cy4yailHble COOBITHSI. DJIeMEHTapHbIE COOBITUS (MCXObI).
BepositTHOCTB citydaifHOTO cOOBITHS. BAM30CTh YacTOTHI U BEPOATHOCTH cOObITHI. CiydaiiHble OMIBITHI C
PaBHOBO3MOXHBIMH ~ 3JIEMEHTapHbIMH  COOBITUSAIMH.  BeposTHOCTH  COOBITUHI B ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUAMHU.

Oneparuu  Haj  COOBITHUSIMU: TepecedeHue, OOBbEeIWHEHHE, MPOTHBOMOIOXKHBIE COOBITHS.
Huarpammsl Ditnepa. @opmyna ca0KeHUS BEPOSITHOCTEN.

VYcioBHass BEpPOSATHOCTb. YMHOKEHHE BEpOSITHOCTEH. JlepeBO CIIydalHOro SKCIEPUMEHTA.
dopmyia noiaHO# BeposaTHOCTH. HezaBucumbie cOOBITHS.

KomOunaropHoe mnpaBwino ymHOXeHUsa. IlepectranoBku u (dakropuan. Ywucmo couyeTaHUH.
Tpeyronbuauk INackans. @opmyna buaoma HeroTona.



bunapHbIii ciydaliHbIM ONBIT (MCHBITAHUE), ycnex W Heynauda. HezaBucumsble ucneitanus. Cepus
HE3aBUCHUMBIX UCIBITAHUH 10 NepBoro ycrnexa. Cepusi HE3aBUCUMBIX UCIIBITaHUM bepHymu.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTed. [uarpamma pacnpepenenus. [Ipumepsi
pacrpeziefieHul, B TOM 4HCiIe, FEOMETPUUECKOe i OMHOMHAIIBHOE.

11 KJIACC

KYPC «AJI'EBPA U HAYAJIA MATEMATHYECKOI' O AHAJIU3A»

Yuciia 1 BBIYMCICHUSA

Harypanbnsle u nensie yucna. [IpusHaku qenMMOCTH LIEIbIX YUCEL.

CreneHsb ¢ paMOHAIBHBIM ITOKa3areneM. CBOWCTBA CTEIICHH.

Jlorapudm umcna. JlecaTH4YHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHUs M HEpaBEHCTBA

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpaXKEHHM, COIEPIKALINX CTENEHH C PAllMOHAIBHBIM OKA3aTEIIEM.

ITprMeprl TPUTrOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl TMHEWHBIX YpaBHEHMH. PelieHue NmpukiIagHbIX 3a4ad C MOMOILBIO CUCTEMbI JTUHEHHBIX
YpaBHEHUU.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHnEe ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMATHYECKUX 3aJad U 3a1ad U3
Pa3IUYHbIX 00JaCTe HAyKU U pealIbHOM JKU3HH.

DOyHKIUH U rpaduKu

Oyukuus. Ilepuoanueckue Qynkuuu. [IpoMexyTku MOHOTOHHOCTH (QYHKIMH. MakcumMyMmbl U
MUHUMYMbI QyHKIMU. Haubosnbiee 1 HauMeHbIlee 3HaueHne (yHKIMU Ha TPOMEXYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U IPaQUKU.

[Toka3zarenbHas u orapupmuueckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Ucnonb3zoBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHUI U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (yHKIMNA IS UCCIEIOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH, KOTOpHIE
BO3HUKAIOT MPH PELICHUHN 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB U peaabHON KU3HU.

Havyana mareMaTH4ecKoro aHajamusa

HenpepeiBable pyHKIIMU. MeToa HHTEPBAIOB /1J1sl pELICHHS] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuueckuii 1 GU3NUECKUt CMBICT POU3BOTHOM.

[IpousBogHble 3yeMeHTapHbIX (QYHKOUI. @POpMynabl HaX0XKIEHUS MPOU3BOJHONW CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[IpumeHeHre MPOU3BOMHON K HCCieNoBaHUIO (YHKUMNA Ha MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxxnenne HanOoJbIIero 1 HAMMEHbBIIET0 3HaYeHNUs (PYHKIIMU Ha OTpeE3Ke.

IIpuMeHeHne MPOU3BOJHON JIUIl HAXOKJIEHUS HAWIy4dlIero PelieHus B NPUKIAAHBIX 3a/1adax, I
OTIpeIeNIeHUs] CKOPOCTH Ipolecca, 3a1aHHOr0 (hOpMYJIOi MU rpadukom.

[TepBoobOpaznas. Tabauma nepBooOpa3HbIX.

WNuterpan, ero reoMeTpudeckuii u Qu3uueckuil cMbicia. Beruncienue uHTerpana mo ¢opmyine
Herorona—JleiiOHua.

KYPC «'EOMETPHU )

Tesa BpaleHus

[Munuaapuueckas  MOBEPXHOCTh,  OOpasylollMe  IMJIMHIAPUYECKOM  TMOBEPXHOCTH,  OCh
LWINHAPUYECKOW moBepxHOCTH. LlmnuHap: ocHoBaHMsS M OOKOBas IMOBEPXHOCTb, 00pa3ylollas U OCh;
TUTIOMIA/Ib OOKOBOM M MOJHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yrolie KOHHYECKOH MOBEPXHOCTH, OCh U BEpUIMHA KOHHYECKOU
noBepxHocTH. KOHyC: OCHOBaHME W BEpIIMHA, OOpa3yroIlias M OCh, IUIONIAJAh OOKOBOW W TIOJIHOW
IIOBEPXHOCTH. Y C€UEHHBIN KOHYC: 00pa3yIole U BbICOTa; OCHOBAHUS U OOKOBAsl OBEPXHOCTb.



Cdepa u map: ueHTp, paauyc, IuaMeTp; IIOMaab MOBEPXHOCTH chepbl. BzaumHoe pacnonoxeHue
cdepsbl U TIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cepe; TIIomaab chepsbl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BEépTKa uIMHApa U KOHYCA.

KomOuHanmu Tten BpalleHuss U MHOTOIPAaHHMKOB. MHOIOIpaHHMK, OIMCAHHBIM OKOJIO CQepsl;
cdepa, BiMcaHHast B MHOTOT'PAaHHHK, WM TEJIO BPAILICHHSL.

[Tonsitue 06 o6bpEéMe. OcHOBHBIE CBOicTBA 00bEMOB Tesl. Teopema 00 00bEME MPAMOYTOIBLHOTO
napaenenunena u cieactsus u3 He€. O0bEM nniaMHpa, konyca. O0bEM 1apa U miomaab chepsl.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOAAsIMU IOBEpXHOCTel, 00bEéMaMu
[MOJOOHBIX TEIL.

Cevenuss muinuHIpa (MapayuleIbHO M MEPIEHAMKYISPHO OCH), CEYeHHMS KOHyca (mapaiienbHoe
OCHOBAHHMIO U MPOXOIAIIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BekTopbl M KOOPAMHATHI B IIPOCTPAHCTBE

Bekrop Ha miockocTy u B mpocTpancTBe. Cllo’KeHNE U BBIYUTAHNUE BEKTOPOB. Y MHOKEHHE BEKTOpPa
Ha ymcno. Pa3noxkeHue BeKTopa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpaBmiio mapasienenumnena.
Pewenne 3anad, CBSI3aHHBIX C MPUMEHEHUEM IIPABWII JIEUCTBUM C BeKTOpamu. IIpsmoyrosbHas cucrema
KoopauHaT B npoctpancTBe. Koopaunatel Bekropa. [Ipocreiimne 3a1aun B KoopauHaTax. YToil MexIy
BekTopamu. CKalspHOe IMPOU3BECHNE BEKTOPOB. BrIuncieHre YIiIoB MEXy NPSMBIMU U IJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/] MPH PEIICHIH T€OMETPHUYECKUX 3aj1ad.

KYPC «BEPOATHOCTD H CTATHCTHKA»

BexTop Ha miockocTH u B npocTpaHcTBe. ClI0)KEHHE U BHIYMTAHUE BEKTOPOB. Y MHOXKEHHME BEKTOpA Ha
ynucio. PaznoxkeHnue BexkTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBmiio napamienenunena.
Pemenne 3ama4, CBA3aHHBIX C IPUMEHEHHUEM IIpaBUJl JEHCTBHN ¢ BeKTopamu. [IpsMoyronbHas cucrema
KoopAuHatT B npoctpaHcTBe. Koopaunats! BekTopa. [Ipocreiimme 3anaun B KOOpAXHATaX. YTOJI MEXIY
BekTOpaMu. CKalsipHO€ TNPOU3BEJCHUE BEKTOPOB. BpluncieHHE YIIIOB MEXAYy NpSIMBIMH U
II0CKOCTAMU. KOOpIMHAaTHO-BEKTOPHBIN METO/ IPU PELIEHUH F€OMETPUUECKUX 3aad.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

N3yueHre MaTeMaTUKK Ha YpOBHE OCHOBHOT'O 0OIIero oOpa3oBaHWsl HANpPaBJIEHO HA JOCTHKCHHE

00y4aroIUMHUCS JTMYHOCTHBIX, METAIpPEIMETHBIX M IPEIMETHBIX pe3yJbTaTOB OCBOEHHUS Y4eOHOTro
npeaMera.

JIMYHOCTHBIE PE3YJIBTATBI

JImyHOCTHBIE PE3YIbTATBI OCBOCHUS IPOrpaMMBI IO MATCMATHKE XaPAKTCPU3YHOTCA B HaCTU:

— HNaAaTPUOTHYECKOI'0 BOCIIUTAHMUA:

c(hOpMUPOBAHHOCTBIO POCCHMCKON T'PaKIAHCKOW HACHTHYHOCTH, YBAXEHUS K TMPOILIOMY |
HACTOAILIEMY POCCUHCKON MaTEMAaTHKH, IECHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSM POCCHUMCKUX
MaTeMaTUKOB M POCCHUUCKON MaTEMAaTHUYECKOW IIKOJbI, K HMCIOJIb30BAHUIO ATHUX JOCTHKEHUN B
JIPYTHX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKH;

— TPANKIAHCKOIO 1 1YXOBHO-HPABCTBCHHOI'0O BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3HMIMU O0YYAIOIIErocsi KaK aKTHBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MATEMAaTHYCCKUX OCHOBaX (DYHKIIMOHHPOBAHHS
pa3IMYHBIX CTPYKTYp, SBICHHM, MPOLEAYp TPakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TP.),
YMEHHEM B3aMMOJICHCTBOBATh C COIMATBHBIMU HHCTUTYTaMU B COOTBETCTBHH C MX (DYHKIUSMHU H
HA3HAUYCHUEM; OCO3HAHHMEM JIyXOBHBIX IICHHOCTEH pOCCHUICKOro Hapoja; cHOpMUPOBAHHOCTHIO
HPABCTBCHHOTO CO3HAHMS, ITHYECKOTO ITOBEJCHHS, CBS3aHHOTO C IMPAKTUYCCKUM NPUMEHEHHEM
JOCTHDKEHUH HAyKH M JICATEIIbHOCTBIO YYEHOrO; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYMUBOTO OYAYIIEro;

— TPYAOBOI'O BOCIIMTAHMSA:

TFOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LIEHHOCTH TPYAOIIOOUs; MHTEPECOM K pa3IM4yHbIM cdepam
po(hecCHOHANIBHOM J1€ATENbHOCTH, CBSI3aHHBIM C MaT€MaTUKOW U €€ MPWIOKEHUSMU, YMEHHEM
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymiel mpodeccu M peannu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
IUTaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHUYECKOMY 00Opa30oBaHHUIO M caMOOOpa30BaHUIO Ha
IPOTSKEHUM BCEW KM3HHU; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PELICHUM NPAKTUYECKUX 3a]ad
MaTE€MaTH4YeCKOW HaIPaBIECHHOCTH;

I3CTETHYECCKOI0 BOCIIUTAHUA:

ACTETUYECKUM OTHOILIEHUEM K MHpPY, BKIIOYAs 3CTETUKY MaTEMATHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJlay, PEIICHHH, PacCyXIACHUH; BOCIPUUMYMUBOCTHI0 K MaTEMaTUYECKUM acleKTam
Pa3JIMYHBIX BUJOB UCKYCCTBA;

— IeHHOCTeH HAYYHOI'O MO3HAHUA:

c(OpMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHON NpPaKTUKW, MOHUMAHMEM MaTeMaTHYeCKOM Hayku Kak cdepbl dYeroBeyecKon
NeSITeIbHOCTH, 3TAroB €€ pa3BUTHUS U 3HAUUMOCTH ISl pa3BUTHSI LIMBUIIM3ALIUN; OBJIAIEHUEM SI3bIKOM
MaTeMaTUKd M MaTeMaTU4eCKOW KYJIbTypOHM Kak CpeICTBOM II03HAHHS MHUPA; TOTOBHOCTBHIO
OCYIIECTBIISITh IPOEKTHYIO M HUCCIIEI0BATENbCKYIO JIEATENbHOCTh MHAUBU/IyaJIbHO U B TPYIIIIE;

— ¢u3nyeckoro BoCHUTAHUS, (OPMHPOBAHMA KYJbTYPbl 310POBbSI H 3MOIHOHAJIBHOIO

Os1aromosy4usi:

c(OpMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax 3/I0pOBOTO U
6e30macHoOro oopasa >KM3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBBIO (310pOBOE NMUTAHHE,
cOanaHCUPOBAaHHBIN PEKUM 3aHATUN U OTAbIXA, pETysipHas pu3nyecKkasi akTUBHOCTbD);
JKOJIOTMYECKOI0 BOCIIMTAHUSA:

Cc(OPMHPOBAHHOCTBIO  JKOJIOTMYECKON  KYJNbTyphl, = MOHMMAHHEM  BIUSHHUS  COLMAIBHO-
HDKOHOMHYECKUX TIPOLECCOB HA COCTOSHHE MPUPOAHOM M COLUAIBHOM CpElbl, OCO3HAHHEM
r7100aTbHOTO XapaKTepa 3KOJIOIMYeCKHX MpoOieM; OpHeHTalMeld Ha MPUMEHEHHE MaTeMaTHUeCKUX
3HAHUU JJIs peleHus 3a7a4d B 00JaCTH OKpY Kaloleil cpebl, INTaHUPOBAHUS MTOCTYIIKOB U OLEHKU UX
BO3MOJKHBIX ITIOCJIEACTBUH MJI OKPY/KAIOIICH CPEIbI.



METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUs TPOrpaMMBbI IO MAaTEMAaTUKE Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus y

obOyuvaromerocss  Oyayr chopMupoBaHbl MeTampeaMeTHbIe Pe3yJbTaThbl, XapaKTEPHU3YIOITUECS
OBJIAICHUEM yHI/IBepCB,JIbHBIMI/I IIO3HABATCJIIbHBIMU I[GﬁCTBHSIMH, yHI/IBepcaJIBHBIMI/I KOMMYHI/IKaTI/IBHBIMI/I
JNEHCTBUSIMU M YHUBEPCAITLHBIMU PETYJIATUBHBIMH JICHCTBUSMU.

I[Mo3naBaTeibHBbIE YHHBEPCAJbHbIE Y4eOHbIE 1elCTBUS
— 0a30BbIe JIOTHYECKHE AeliCTBHA:

BBISIBJISITH M XapaKTepU30BaTh CYIICCTBEHHbIE MPHU3HAKK MATEMAaTHMYECKUX OOBEKTOB, IMOHSATHM,
OTHONICHUN MEXJy TMOHSATUSMU; (OPMYIUPOBATH OINPEACICHUS TIOHSATUH; YCTaHABJIUBATH
CYILIECTBEHHBIH MPU3HAK KiIacCU(PUKAIMK, OCHOBaHHS IJii OOOOIIEHHUS M CpPaBHEHHUSA, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (OPMyIUpOBaTh M  IPEOOpPa3OBbIBaTh  CYXKICHHS:  yTBEPAUTEIbHBIE U
OTpHUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpeuHs B (akTax, JaHHBIX,
HAOJNIOZICHUSAX M YTBEP)KICHUAX; IMpeasiaraTh KPUTEPUU IS BBISIBJICHUS 3aKOHOMEpPHOCTEH U
MNPOTHUBOPEUHNL;

JIeTIaTh  BBIBOJBI C  HCIIOJb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W  HMHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEJILHO JIOKAa3aTeIbCTBA MATEMATHUUYECKUX YTBEPXKIACHUW (NIpSMbIE U OT
MIPOTUBHOTO), BBICTPaUBaTh apryMEHTALIUIO, IPUBOAUTH IPUMEPHI M KOHTPIPUMEPDI; 0OOCHOBBIBATD
COOCTBEHHBIE CYXKJICHHS U BBIBOJIbI;

BbIOUpaTh CHOCOO pelmieHus: y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILICHHS,
BBIOMPATh HaNOOJIeEe MOIXOIANIUN C YYETOM CAaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTEPUEB).

0a3oBbIe HCCIEA0BATEIbCKHE HeHCTBHS:

UCIOJIb30BaTh BOIPOCH! KAK HUCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHUS; (POPMYyITUpPOBaTh BONPOCHI,
¢dukcupyromme npoTUBOpeUHe, Mpo0ieMy, YCTaHaBIMBaThL HCKOMOE M JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, ApIYMEHTUPOBATh CBOIO IMO3UIINI0, MHEHUE;

IPOBOAMTH CaMOCTOSITEIbHO CIJITAHUPOBAHHBIM HKCIEPUMEHT, HCCIIEOBAaHHE [0 YCTaHOBJICHUIO
0COOEHHOCTEM MaTeMaTH4ecKOro o0BbEeKTa, SIBIEHUS, MPOIecca, BBISABICHUIO 3aBUCUMOCTEH MEXTy
00BEeKTaMu, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENIbHO  (OPMYJIMPOBATh O0OOIIEHUS M BBIBOABI IO pe3yibTaTaM HpPOBEAEHHOTO
HAOJIIO/IEHUs, MCCIIEIOBaHMs, OLIEHHWBATh JIOCTOBEPHOCTH IOJYYEHHBIX PpE3YyJIbTAaTOB, BHIBOJIOB U
0000I11IeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE MpOLEcca, a TaKyKe BBIJBUraTh MPENOJOKEHUS O €ro
pa3BUTHU B HOBBIX YCIIOBHUSIX.

padora ¢ nndgopmanueii:

BBISIBIIAITH Ie(UIIUTH HH(GOPMAIINH, TaHHBIX, HEOOXOAUMBIX JUISI OTBETA HA BOMIPOC M JUIS PEUICHHUS
3a]1auu;

BHIOMPATh MHPOPMAIIUIO U3 UCTOYHUKOB PA3IMUHBIX THUIIOB, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATH MHPOPMAIIUIO PAa3IUUHBIX BUJIOB U (POPM MpEICTaBICHUS;

CTPYKTYpHUPOBaTh HMH(OPMAITUIO, TPEACTABIATE €€ B pPa3IWYHBIX (opMmax, WLIFOCTPHPOBATH
rpaduvecKku;

OIIEHUBATh HAAEKHOCTH HH(OPMAIIMH MO CAMOCTOSATEIEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

KomMyHHKaTHBHBbIE YHHBepcaJlbHble Y4eOHbIe el cTBUSA

BOCIIPHHUMATh ¥ (POPMYJIMPOBATH CYXJCHUS B COOTBETCTBUHU C YCIOBUSMH H IETSIMH OOIICHHS,
SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHCHhMEHHBIX TEKCTaX, 1aBaTh
HOSICHEHUS 110 XO/1y PEUICHUS 3a/1a4ui, KOMMEHTHPOBATh MOJIYUYCHHBIH Pe3yJIbTaT;

B X0Jle 00CYX/IEeHUS 3aJaBaTh BOIMPOCHI MO CYILECTBY OOCYXIaeMOH TeMbI, TPOOIEMBI, perraeMoit
3a7a4M, BBICKA3bIBaTh WJIEH, HAllEICHHBIC HAa IMOWCK DEIICHHS; COMOCTABISATH CBOM CYKACHUS C
CYXJIEHUSIMH JPYTUX YYAaCTHHKOB JMAlOra, OOHAPYXHBATh pPAa3MU4YMe M CXOACTBO IO3UIIHI; B
KOppEeKTHOH (hopme hopMynnpoBaTe pa3HOTIIACHS, CBOM BO3PAXKEHMUS,;



» TPEACTABIATH  PE3yJAbTaThl  PEIICHHWS  3a7a4d, OKCIIEPUMEHTa, WCCIECIOBAaHMs, IPOCKTA;
CaMOCTOSITENIbHO BBIOMpPATh (hOpMAT BHICTYIUICHUS C Y4ETOM 3ajad MPEe3eHTANMH U OCOOCHHOCTEH
ayJIUTOPHH;

» TIOHMMATh W UCIOJbH30BaTh MPEUMYIICCTBA KOMAHAHOW M WHIAMBHIYAJILHOW paOOTHI MIPHU PEIICHUH
y4eOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOW JI€ATEIbHOCTH, IUIAHUPOBATH OpPraHU3AIHI0
COBMECTHOH paboThI, pacpeieisaTh BUIBI PadOT, TOTOBApPUBATHCS, 0OCYXKAATh MPOIECC U PE3yIbTaT
paboThI; 000011aTh MHEHHUS HECKOJIBKUX JTFOJICH;

» y4acCTBOBATh B IPYNMOBBIX Gopmax paboTsl (00CYykaeHUS, 0OMEH MHEHHM, «MO3TOBBIC IITYPMBI» U
WHBIE); BBIMOJHATh CBOI YacTh pabOThI M KOOPJAMHHMPOBATH CBOM JICUCTBHUS C APYTUMHU UICHAMHU
KOMaHJIbl; OIICHMBAaTh KAa4eCTBO CBOETO BKJIaJa B OONIMH MPOAYKT IO  KPUTEPHUSIM,
c(hOpMYyJIMPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBHS.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

— caMOOpraHu3anus:

* COCTaBJIATH IJIaH, AJITOPUTM PEIICHUs 3a7aud, BHIOMPATh CIIOCOO PEIICHUS C YU4ETOM HMEIOIINXCS
PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI
¢ y4€ToM HOBOM MH(pOpMAIUH.

— CaMOKOHTPOJIb, YMOUMOHAJIbHbIN HHTEJIEKT:

» BJIAQJICTh HABBIKAMU II03HABATEIHHOW pe(ICKCHU KaK OCO3HAHHS COBEPIIACMBIX JICHCTBUH U
MBICITUTENIBHBIX TPOIECCOB, MX PE3YJIbTAaTOB; BIAAETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpoliecca U pe3yibTaTa pelieHns MaTeMaTUueCKOn 3a1a4u;

» TPEIBUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHUU 3a/1a4l, BHOCUTh KOPPEKTHUBHI B
JICATCILHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, JAaHHBIX, HAWJICHHBIX OIMMOOK, BBISBICHHBIX
TPYIHOCTEH;

» OIICHUBAaTh COOTBETCTBUE PE3YNIbTaTa ICIM U YCIOBHUSM, OOBSCHATH MPUYUHBI JOCTHIKEHUS HIIN
HEJOCTH)KCHUS Pe3yNIbTaTOB JESATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OILIEHKY MPHOOPETEHHOMY
OTIBITY.

NNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC
K kon1y o6y4enus B 10 kinacce 00ydaromuiicst mogyyuT Claeayolue npeIMeTHbIe pe3yIbTaThl:

KYPC «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIH3A»

Yucsia v BbIYUCICHUSA

OnepupoBaTh NOHATUSMU: PALMOHATILHOE U JIEUCTBUTENBHOE YHCII0, OOBIKHOBEHHAS U JI€CATUYHAS
IpoOb, MPOLICHTHI.

BoinonHaTe apudmeTnyueckue onepanyy ¢ pallMOHAIbHBIMU U IEHCTBUTENbHBIMU YUCIIAMHU.

BoimonHaTe npuOMKEHHbIE BBIYUCICHUS, MCTIONB3Ys MPaBUia OKPYIJICHUs, JeNaTh NPUKUIKY U
OLIEHKY pe3yJIbTaTa BBIYUCICHU.

OnepupoBaTh MOHATHSAMHU: CTENEHb C LEJNbIM IIOKa3aTeneM; CTaHjaapTHas ¢opma 3amucu
JEHCTBUTENBHOTO YHCIa, KOPEHb HATYpaJbHOM CTENEeHM; UCMOJIb30BaTh MOAXOIALIYI0 (OpMY 3amucu
JEHCTBUTEIIBHBIX YMCEN IS PEILICHUS IIPAKTUYECKUX 3aa4 U NIPEACTaBICHUS JaHHBIX.

OrnepupoBaTh MOHATUAMH: CHHYC, KOCUHYC U TAHT'€HC IIPOU3BOJIBHOTO YIJa; UCIOJIb30BATh 3AIKCh
IPOM3BOJILHOTO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIUH.

YpaBHeHHUsI M HEpaBEHCTBA

OnepupoBaTb MOHATUAMHU: TOXKAECTBO, YpPaBHEHUE, HEPABEHCTBO; LEJ0OE, PpalUOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHE;

BoimonsaTe npeobpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAKEHHH M PEIIaTh TPUTOHOMETPHUYECKHUE
YPaBHEHHS.

BoimonusaTe npeoOpa3oBaHus LETbIX, PallMOHAIBHBIX U MPPALMOHANBHBIX BBIpaXXEHUH U peuathb
OCHOBHBIE THUIIBI LENIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHECHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHsS M HEpPABEHCTBA I PEUICHUS MaTeMAaTHMYeCKUX 3a7ad W 3a4ad U3
pa3MyHbIX 00JacTeil HAYKHU U pPeabHOM KU3HH.
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MonenupoBaTh peajbHble CUTyallUM Ha SI3bIKE aNreOpbl, COCTABIISTH BBIPAKECHUS, YPABHEHMS,
HEPAaBEHCTBA IO YCJOBHUIO 33Jaud, UCCIENOBaTh MOCTPOEHHBIE MOJEIM C MCIONb30BAaHUEM ammnapara
anreopswl.

DOyHKUUH U rpadpuku

OnepupoBarh MOHATHSAMH: (DYHKIHUSA, CIOCOOBI 3aJaHusl (QYHKIHMH, OOJACTb OMNpEICNICHUS HU
MHOXECTBO 3HaUCHHUH (QYyHKIMH, TpapuK GyHKIINH, B3aUMHO 00paTHbIEe (GYHKINH.

OnepupoBaTh MOHATUAMU: YETHOCTh W HEYETHOCTh (YHKIUHU, HYIH (GYHKIUH, TPOMEXYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] YpaBHEHHH.

CtpouTth 1 4uTaTh TpaduKu TUHEHHON (DYHKIIMH, KBAAPATUIHON (HYHKIIMH, CTETICHHOW ()YHKIIUH C
LIEJIBIM TIOKa3aTENIEM.

Hcnonp3oBath rpaguku GyHKUIUN IS UCCIETOBAaHUS MPOLECCOB M 3aBUCUMOCTEH NpPU pelIeHUH
3aa4 U3 APYrux y4eOHBIX MMPEIMETOB M pealibHON JKHU3HHU; BBIpaXKaTh (pOpMylamMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU.

Hauyana mareMaTH4eckoro anajimsa

OnepupoBaTb  HOHATHSMM:  IOCJIEJOBAaTEILHOCTh, apudMeTHuecKkass W  IeoMeTpuyecKas
IPOrPECCHUH.

OnepupoBaTb MNOHATUSAMM: OECKOHEYHO YyOBIBaloIlash TIeOMEeTpUYecKas Nporpeccusi, CyMmma
0eCKOHEYHO yObIBaIOLIE r€OMETPUUECKON IIPOrPECCHH.

3agaBarh 0CIE10BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMM.

Hcnonbs30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEH M IPOrPECCHM I PELICHUs PEANBHBIX 3a]a4
MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAL[MH HAJ MHOXKECTBAMHU.

Hcnonp30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar Juisi ONHCAHMs peaIbHbIX IPOLECCOB HU
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYTHX y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSAMU: OINIPEAEICHUE, TEOPEMA, CIEACTBHE, JOKA3aTENbCTBO.

KYPC «'EOMETPHA)
OnepupoBaTh NOHATHSIMU: TOUKA, IPAMAs], INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPU PEILIEHUU T€OMETPUUECKUX 3a]1a4.

OnepupoBaTh NOHATUAMU: NapaIEIbHOCTh U MEPIEHAUKYISIPHOCTD NMPSAMBIX U MIIOCKOCTEH.

KnaccugunupoBats B3auMHOE paclookKeHHe MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JBYIPAaHHBIN yroj, TPaHU JBYIPAHHOIO yria, peOpo ABYIPaHHOIO yIJa;
JIMHEWHBIN yroJy IByrPaHHOTO yria; rpajycHas Mepa JIBYTPaHHOIO yria.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBITYKIIBII MHOTOTPaHHUK, 3JIEMEHTHI
MHOT'OTpaHHMKA, PAaBUJIbHBI MHOTOTPaHHHUK.

PacriozHaBaTe OCHOBHBIE BHUIBl MHOTOTPAHHMKOB (IIMpaMHJa; MPU3MA, MPSIMOYTOJBHBIN
napajuiesenumnes, Kyo).

KnaccudunupoBate MHOTOTpaHHUKH, BbIOMpasi OCHOBaHUS JUISl KiIacCHU(pHUKAlUU (BBITYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAHHMKH; IPABWIBHBIE MHOTOTPAaHHUKHM; TPSMbIE M HAKJIOHHBIE IPU3MBI,
napajuIeIeIUIEbl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4eHHE MHOTOTPaHHUKOB.

OOBSCHATH MPUHITUTIBI TTOCTPOCHUS CEYCHHH, HCTIONB3YSI METOJ CJICIOB.

Crpouth cedeHMs] MHOIOIPaHHUKOB METOJIOM CJIEZIOB, BBIIOJHAThH (BBIHOCHBIE) IUIOCKHUE YEPTEXKHU
U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BUJI CBEpXY, COOKY, CHU3Y.

Pemate 3aaum Ha HaxOXJEHHE TIE€OMETPUYECKHUX BEJIMYMH IO oOpaslaM WM alropuTMam,
IIPUMEHSS] U3BECTHBIC aHAIWTUYECKUE METOMBI IIPH PEIICHUHM CTAaHAAPTHBIX MAaTEMaTHMYECKHUX 3a1ad Ha
BBIUMCJIEHUE PACCTOSIHUM MEXKIYy IBYMs TOUKAaMH, OT TOYKHU 10 IPSAMOM, OT TOYKHU [0 TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS MTPSIMBIMHU.
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Pemate 3amaum Ha HaxOXJAEHHE TEOMETPUYECKHX BEJIWYMH 10 00paslaM WM aJIrOpUTMaM,
IIPUMEHSI U3BECTHBIC aHAJIUTUYECKUE METOJbI IIPU PELICHUU CTAHIAPTHBIX MAaTEMaTUYECKUX 3a4ad Ha
BBIUMCJICHUE YIVIOB MEXIY CKPELIMBAIOIIMMUCS MPSIMBIMU, MEXKIY MPAMOH M IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMU, IBYIPAHHBIX YIJIOB.

Bbraucnare 00bEMBI M TUIOMIAAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (TpU3Ma, MUpaMUaa) C
npuMeHeHHeM (OpPMYIT; BBIYHUCIATH COOTHOLICHUS MEXIY IUIOMAASIMU IOBEPXHOCTEH, 0O0bEMamMu
HOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh NOHATUAMHM: CUMMETPHsI B IPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTb CUMMETPUU;
LIEHTP, OCh U MNIOCKOCTb CUMMETPHUH (DUTYPBI.

W3Bnekatb, NpeoOpa3oBbIBATh M WHTEPHIPETHPOBATH HHPOPMALMUIO O MPOCTPAHCTBEHHBIX
TreOMEeTPUYECKUX (PUTypax, MpeCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[TpumensaTs reoMmeTpudeckue (akThl Uil PELICHHs] CTEPEOMETPUUYECKUX 3ajay, MPeANoaraoimx
HECKOJIBKO LI1aroB PeLIeHMs], €CIIU YCIIOBHsI IPUMEHEHU 3a/1aHbl B SIBHOM (opMme.

[IpuMeHATh IpOCTEHIINE MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI
IIPU PELIEHNN CTEPEOMETPUYECKHX 3a/1a4.

IIpuBOoAUTE IIPUMEPHI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U KU3HH, PACIO3HABATH
IIPOSIBIICHUE 3aKOHOB I€OMETPUHU B UCKYCCTBE.

IIpuMeHATh MOoNy4eHHBIE 3HAHUS HA NPAKTUKE: aHAIM3UPOBATh PEalbHbIE CUTyallud U IIPUMEHATH
U3yYCHHBIE TOHATHA B MpPOIECCEe NOWCKA PEUICHUsS MAaTeMaTHYeCKH CPOPMYIMPOBAHHOW MpPOOIEMBI,
MOJEIINPOBATh DPEAIBHBIC CUTYyallMM Ha s3bIKE I'C€OMETPUHU, HUCCIECNOBATH IIOCTPOCHHBIE MOJCIH C
UCIOJIb30BAaHUEM TI'E€OMETPUYECKUX IOHATHM M TeopeM, ammapara anreOpbl; pelarb MpakTHYECKHe
3a/1a4M, CBA3aHHBIE C HAXO0KICHHEM I'€OMETPUYECKUX BEJINYHUH.

KYPC «BEPOATHOCTD H CTATHCTHKA»
YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI.

OnepupoBaTh TOHATHSIMH: CpeaHee apupMeTHIecKoe, MeauaHa, HauOoJbllee, HAUMEHBIIEEe
3HAYCHHUE, pa3dMax MaCCBa YUCJIOBBIX TaHHBIX.

OnepupoBaTh MOHATUSMU: CIYYalHBIN SKCTIEPUMEHT (OIBIT) M CydallHOE COOBITHE, dJIEeMEHTapHOE
coObITHE (PNIIEMEHTApHBI HCXO0Jl) CIy4alHOTO OIBITa; HAaXOJUTh BEPOSTHOCTH B OMBITaX C
PAaBHOBO3MOKHBIMHU CHy‘IﬂﬁHBIMH CO6I>ITI/I$IMI/I, HaxoJuTb W CpaBHHUBATHL BCPOATHOCTHU coOBITHIT B
N3YUCHHBIX CJ'Iy‘-I&fIHBIX SKCIICPpUMCHTAx.

Haxonuts u popmynupoBaTh COOBITHS: TIepecedyeHre U 00beJMHEHNE TaHHBIX COOBITUH, COOBITHE,
MPOTUBOIMOJIOKHOE JTAHHOMY COOBITHIO; TMOJIb30BAaThCs auarpamMmamu OJinepa u GopMymol ClokeHus
BEPOSTHOCTEH TIPH PEIICHUHN 33]1aM.

OHepI/IPOBaTI) IIOHATUAMMU. yCJI0BHad BECPOATHOCTD, HE3aBUCHUMBIC CO6I)ITI/I${; HaXO0aUuTh
BEPOSATHOCTH C TIOMOIIIBIO MPaBUia YMHOKEHHS, C TIOMOIIBIO IEPEeBa CITYyYaitHOTO OTBITA.

[TpuMeHsTh KOMOMHATOPHOE TPABUIIO YMHOXKEHUS TPU PEIICHUH 3a/1a4.

OHepI/IPOBaTI) IIOHATHUAMU. HUCHBITAHHUEC, HC3aBUCHMBIC HCIIBITAHUSA, CCPUA HCHBITaHHﬁ, ycrnex u
HEyaa4da, HaXOAWUTb BCPOATHOCTHU COOBITUI B CEPUN HE3aBUCHUMBIX HCHBITAaHUHU A0 IEpBOro ycri€xa,
HAXOJUTh BEPOSITHOCTH COOBITUH B CEpUU UCTIBITAaHUI bepHyIu.

OnepupoBaTh MOHATUSMH: ClydyaifHasi BEIMYWHA, paCIpeelieHne BEpOSTHOCTEW, auarpaMma
pacripeneneHusl.

11 KUIIACC
K xoniy o6y4enus B 11 kiacce o0yJaroniuiicst MOJYIUT CICTYIONTUE TIPEIMETHBIC PE3YJIbTATHI:

KYPC «AJITEBPA H HAYAJIA MATEMATHYECKOI' O AHA/TU3A»

Yucaa ¥ BLIYUCTIEHUS

OrniepupoBaTh NOHATUSAMU: HATYpPaJIbHOE, LIEJI0€ YKCIIO; UCTIOJIb30BATh MPU3HAKH JCTMMOCTH LEJIbIX
YuUCell, pa3IoKeHUE YUCIia Ha IPOCThIE MHOKUTEIH JJIs PEIICHUs 3a1a4.
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OnepupoBaTh MOHATHEM: CTEIIEHD C PALIMOHAILHBIM ITOKA3aTEIEM.

OnepupoBaTh MOHATUAMH: JIOTapu(M YUCIIA, TECATUYHBIC U HATYpaJIbHbBIC JIOTapU(MBIL.

YpaBHeHus1 1 HEPABEHCTBA

[TpuMeHSTH CBOICTBA CTENEHU MAJs NPeoOpa3oBaHMsA BBIPAKEHUN; ONEPHPOBATH MOHATUSIMHU:
IIOKAa3aTeIbHOE YPAaBHEHHME M HEPABEHCTBO; pelIaTb OCHOBHBIC THUIIBI IOKA3aTCIBHBIX YPABHEHUM U
HEPaBEHCTB.

BeinonsaTe npeoOpa3oBaHus BBIPAXKEHUH, COAEPIKALIMX JIOrapu(Mbl; ONEpUPOBaTh MOHATHIMU:
Jorapu(pMHUECKOe YpaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIbI JIOTApU(PMUYIECKUX ypaBHEHUN U
HEPaBEHCTB.

Haxoauts perieHns npocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PElLlEHUE; UCII0Ib30BaTh CUCTEMY
JMHEMHBIX YPaBHEHUN I PEIICHUS IIPAKTHYECKUX 3a/1a4.

Haxomute pemieHuss NPOCTEHIIMX CUCTEM M COBOKYIIHOCTEM palMOHAIbHBIX YPaBHEHHU U
HEPABEHCTB.

MopnenupoBaTh peajibHble CUTYallMM Ha S3bIKE aireOpbl, COCTaBJIATh BBIPAXKEHUS, ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI II0 YCIIOBHUIO 33Jla4M, HUCCIENOBATh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAHUEM
anmnapara ajreOpsl.

DOyHKIUH U rpaduKu

OnepupoBatb MOHATUSIMHU: IIEPUOANYECKAs byHKIU, IIPOMEKYTKH MOHOTOHHOCTH
(GyHKLUU, TOUKH SKCTpeMyMa (GYHKIMH, HauOojblllee M HauMEHblee 3HaueHWs (QYHKIUM Ha
IPOMEKYTKE; UCTIONB30BaTh UX JIJIsl UCCIIEI0BAaHUS (PYHKINH, 3aJaHHOH rpa)uKOM.

OnepupoBaTh NOHATUSAMM: I'padUKU MOKA3aTEIbHOU, JOrapu(pMUUECKOH U TPUTOHOMETPUUECKUX
¢yHKuni; m300paxarh UX Ha KOOPAMHATHOM IJIOCKOCTH M HCIIONB30BAaTh Uil PEHICHUS YpaBHEHUH U
HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IMJIOCKOCTU TpaUKH JIMHEHHBIX YpaBHEHMHM M MCIIOIb30BaTh MX
JUISl pELLIEHUs CUCTEMBI JIMHEMHBIX YPaBHEHU.

Hcnonp3oBath rpaduku GyHKIUN A7 KUCCIEIOBAaHUS MPOLECCOB M 3aBUCUMOCTEN U3 JAPYrUX
y4eOHBIX AUCLUIUINH.

Hayana maTremMaTH4yecKoro aHajamsa

OnepupoBaTb MOHATHSAMHU: HENpepbIBHAS (DYHKIMS; IPOU3BOAHAS (PYHKIMH;, MCIIOJIb30BaTh
reoMeTpUUYeCKUid U (PU3NYECKUN CMBICI POU3BOJIHOM /ISl pEeLICHUS 3a/1a4.

HaxonuTe mnpou3BOAHBIE SJIEMEHTAPHBIX  (YHKIMHA, BBIYMCIATH MPOU3BOJAHBIE  CYMMBI,
IIPOU3BEIEHUS, YACTHOTO (PYHKIIHH.

Hcnonb30BaTh NPOM3BOJHYIO Ul HCCIIEAOBAaHUS (YHKIMHM HAa MOHOTOHHOCTb M IKCTPEMYMBI,
IMPUMEHSTh PE3yJbTaThl UCCIEIOBAHMS K IOCTPOEHUIO IpaKOB.

Hcronbs30BaTh NPOU3BOAHYIO JJI HAXO0XKICHNS HAWIYYILETO PEIIECHUs B IIPUKIAJHBIX, B TOM YUCIIE
COIIMAIbHO-OKOHOMUYECKHX, 33/1a4ax.

OnepupoBaTh MOHATUAMU: IEPBOOOpA3HAs U MHTETpall; IOHUMATh T€OMETPUYECKHIA U (PU3HYECKH It
CMBICJI HHTETpaIa.

Haxoaute mnepBooOpa3Hble >IEMEHTAapHbIX (YHKUWN; BBIYUCIATH MHTErpal 1o ¢opmyne
Herorona—JleitOuuma.

Pemate npuknagHele 3agadd, B TOM YHCJIE COIMAIbHO-?KOHOMHMYECKOTO U  (DU3NYECKOTO
Xapaxkrepa, CpeICTBAMHA MaTEMATUYECKOT0 aHAJIA3A.

KYPC «'EOMETPHA)
OnepupoBaTh TOHATUSMU: [HIUHAPUYECKAsS MOBEPXHOCTh, OOpa3yroIHe IMIMHIPUYECKON

MOBEPXHOCTH; LWIMHJP; KOHUYECKas IMOBEPXHOCTb, 0Opa3ylolre KOHHMYECKON MOBEPXHOCTH, KOHYC;
chepuyeckas MmoBepxXHOCTb.

PacnioznaBats Tena BpamieHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOJTyYSHUS TEJl BPALLCHHUS.

KnaccudumupoBars B3auMHOE pacmoioKeHHE CPephl U TIIOCKOCTH.
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OnepupoBaTh NOHATHUSAMU: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CETMEHTA; IIapOBOMH
CJIOM, OCHOBaHME LIAPOBOTO CJI0sI, BBICOTA IIAPOBOTO CJI0S; IAPOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOMIAIM TOBEPXHOCTEH TeJ BpallleHUS, TI'€OMETPUUYECKUX Tl C
npUMeHeHueM (HopMyIL.

OmnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BIUCAHHBIA B c(epy M OMHMCAHHBIA OKOJIO C]epsl;
cdepa, BiMcaHHass B MHOTOT'PAaHHHK WJIH TEJIO BPAIICHUSI.

BbraucnsTh COOTHOIICHHS MEXAY TUIOMIAIIMU TOBEpXHOCTEN U 00bEMaMU MOI0OHBIX TE.

N3o06paxars u3yyaembie GUTYPHl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbIOmHATE (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (UTYp: BHJ CBEPXY,
cOOKY, CHU3Y; CTPOUTh CEUEHUS TEJl BpalllEHUSI.

W3BnekaTb, HWHTEPIPETHPOBATH M NpeoOpa3oBbIBaTh HH(POPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, mpeicTaBlICHHYIO Ha YepTekaxX U PUCYHKaX.

OnepupoBaTh NOHATHUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh 1ENCTBUS CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa Ha
YHCII0, OOBACHATH, KAKIMU CBOWCTBAMH OHH 00J1aJaf0T.

[IpuMeHsATh npaBUIIO NapasuieenuIea.

OnepupoBaTh MOHATUSAMU: JE€KAPTOBbI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPJIMHATBl BEKTOpPA, Yrojll MEXIy BEKTOpaMH, CKaJIIpHOE IPOU3BEICHUE
BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxonuth cymMmy BEKTOpPOB M IPOM3BEACHHE BEKTOpAa HAa YHCIO, Yroll MEXAY BEKTOpamu,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAIbIBATh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOI cucTeMe KOOpAUHAT.

[TpuMeHsTh reoMeTpruuecKre (akThl IS PELICHUS] CTEPEOMETPUUECKHUX 3a/1ay, MPEeArnoIararimx
HECKOJIKO LIaroB PeleHMs], €CIIU YCIOBHsI IPUMEHEHU 3a/1aHbl B SIBHOM opMme.

Pemarts npocreiinyie reoMETpUUECKHE 3aJa4l Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOAA.

Pemats 3amaun Ha JOKa3aTENbCTBO MaTEMAaTHUYECKUX OTHOLIEHUI U HAXOXKIEHHE T€OMETPUUECKUX
BEJIMYMH 10 oOpa3laM WIM aJropuTMam, NMPUMEHSS W3BECTHbIE METOJIbl MPU PEIICHUH CTaHIapTHBIX
MaTEMAaTUYECKUX 3a/a4.

[TpuMeHATh MPOCTEHIINE NMPOrpaMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a/1au.

[TpuBOIUTE HpUMEpbHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJIE M JKU3HM, PaclO3HaBATh
IIPOSIBJIEHUE 3aKOHOB FEOMETPHUH B UCKYCCTBE.

[TpyMeHATh MOJydYeHHBIE 3HAHUS Ha MPAKTHKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYallud U IPUMEHATH
U3YYEHHbIE TMOHATUS B IpOLiecce MOMCKAa PEHIeHHs] MaTeMaTH4ecKd CHOpPMYIUPOBAHHON MNpPOOIEMBI,
MOJIEJIMPOBaTh pealbHbIE CUTyallUM Ha S3bIKE TE€OMETpPUH, MCCIEeIOBaTh MOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'E€OMETPUYECKUX TOHATHH M TeopeM, ammapara anreOpbl; pemarb MpakTHYECKHe
3a/1a4M, CBA3aHHbIE C HAXOKIECHUEM F€OMETPUUECKHUX BEIIMUYMUH.

KYPC «BEPOATHOCTh H CTATHCTHKA»

CpaBHUBATh BEPOSITHOCTH 3HAYEHHMM CIIydallHOM BEJIMYMHBI M0 PACHPEIECIICHUIO WU C ITOMOIIBIO
Jarpamm.

OnepupoBaTh MOHATHEM MaTEMaTHUECKOIO OXKUJAHUS; MPUBOJIUTH MPHUMEPHI, KaK NPUMEHSIETCS
MaTeMaTHUYeCKOEe OXKHUJAHUE CIy4YalHOW BENIMYMHBI HAXOIUTh MAaTEMaTHYECKOE OXHUAAHUE MO JTaHHOMY
pacnpeeseHuIo.

HmeTsb nmpeacTaBieHnue 0 3aKOHE OOJIbIINX YHCEN.

HmeTh npeacTaBiieHne 0 HOpMaJIbHOM paclpeaeieHUH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacoB
Ne HaumeHnoBanue paszienoB 1 TeM MPOrpaMMbl OIJ(I ommme I1 DTIEKTPOHHEIC (1upPOBEIC)
o/ paszaen porp Beero OHTPOJIbHBIC PAKTHMECKHE | (5ao o parebHbIE PECYPCEI
paboThI paboThI
1 MHoxecTBa palMOHAIIBHBIX U JICMCTBUTENIBHBIX YHCEIL. 14 1
PanyioHasibHble ypaBHEHUS U HEPABEHCTBA
@Oynkiuuu 1 rpaguku. CTeneHs ¢ 1eIbIM 0Ka3aTeneM 6
3 Apudmernaeckuit KOpEHb n—oit CTEIIEHHU. 18 1
WppanmonansHbie ypaBHEHUS! H HEPABEHCTBA
4 DopmyIbl TpUroHOMEeTpUU. TpUroHOMeTpUUYecKre 22 1
ypaBHEHHUS
5 IlocnenoBaTeabHOCTH U IPOTPECCUU 5
6 IloBropenue, 0000IICHHE, CUCTEMATH3AIIMS 3HAHHHA 3 1
7  Baenenue B CTepeOMETPUIO 10
8 [IpsimMble U TUIOCKOCTH B TpocTpaHcTBe. [lapamiensHoCTh 12 1
HPSMBIX M IJIOCKOCTEH
9  IlepneHAMKYISIPHOCTh NPSAMBIX U IUIOCKOCTEH 12
10 | Yrusl Mexay npsiMbIMHU U IUIOCKOCTSMU 10 1
11 A MHororpaHHUKH 11 1
12 | O6BEMBI MHOTOTPAaHHUKOB 9 1
13 | TloBTOpeHHeE: CeueHUsl, paCCTOSTHUS M YIIIbI 4 1
14  [IpencraBieHue JaHHBIX U ONUCATENbHAs CTATUCTUKA 4
15 CrnyualiHble ONBITHI U CllydallHble COOBITHS, OMBITHI C 3 1
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU HCXOJIaMH
16 | Omnepauuu Haj COOBITHSIMHU, CIIO’KEHHE BEPOSTHOCTEH 3
VYciioBHasi BEpOATHOCTh, AEPEBO CIYYAMHOTO OIBITA, 6
17  dopmyna momHOW BEpOATHOCTH U HE3aBUCHUMOCTD
coOBITHH
18  DneMeHTH KOMOMHATOPUKU 4
19 | Cepuu nocienoBaTebHBIX HCITBITAHUH 3 1
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20 CrnydaiiHple BETUYUHBI U pacipeieeHUs 6
21 OO0oOmeHne U cucTeMaTh3alus 3HaHUil 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 11
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11 KJIACC

KonmuectBo yacoB

Ne HaumenoBaunue Pa3aciioB U TEM HPOrpaMMbIl K()HTpOJ‘[[,H[,Ie HpaKTI/I‘IeCKI/Ie BJICKTPOHHBIC (HI/I(prBLIC)
/1 Bcero o0pa3oBaTenbHBIC PECYPCHI
paboThI paboThI
Crenenn c paloHAIbHBIM MOKa3aTelIeM. 12 1
1 TIlokazarenpHas Qynkuus. [lokazaTenbHble ypaBHEHUS U
HEpaBEHCTBA
2 Jlorapupmuueckass ~ ¢ynkuus.  Jlorapupmuueckue 12
ypaBHEHHUS U HEPABEHCTBA
3 Tpuronomerpuueckue (GYHKIMM U UX TpaduKH. 9 1
Tpuronomerpruveckne HepaBEHCTBA
4 | IIpousBoaHas. [IpumeHeHne npou3BOAHOM 24 1
5 MHurerpan u ero npuMeHeHUs 9
6 Cucrembl ypaBHEHUI 12 1
7  HarypanbHble U LeNbIe Yncia 6
8 IloBropenwue, 0600IIEHNE, CUCTEMATHU3AIIMS 3HAHUM 18 2
9  Tena BpameHus 12
10 OObéMmbI TEN 5 1
11  BekTopsl M KOOPJAMHATHI B IPOCTPAHCTBE 10 1
12  TloTopenue, 00600IIEHNE, CHCTEMATH3AIUs 3HAHUH 7 1
13 | Maremarnyeckoe OXXHJIaHUE CITy9aifHON BEINIHHEI 4
14 [ucnepcusi W CTaHAAPTHOE OTKJIOHEHHUE CIIy4YalHOU 4 1
BEJTMUHHBI
15 3axoH OoNmbIINX YHCET 3 1
16 | HemnpepsiBHbIE ciTy4yaiiHble BEIMYMHBI (pacipe/iesieHus]) 2
17 HopwmanbHoe pacnpeneneHus 2 1
18 ' TlomTopenue, 0000IIEHNE ¥ CHCTEMATH3AINS 3HAHUH 19 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 11 3

17




		2023-09-01T11:10:51+0400
	009a46b821033a5880
	Русских И.В.




