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«AJI'EBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

MNOACHUTEJBbHAS 3ATINCKA

PaGouas mporpamma yueOHOTO Kypca «Aredpa ¥ Hayajia MaTeMaTHIecKOro aHaju3ay 0a30Boro
ypoBHs 11 ooyqaromuxcs 10 —11 kmaccoB pa3padorana Ha ocHoBe DenepanbHOro rocy1apcTBEHHOTO
00pa3oBaTENBFHOIO CTAaHIApTa CpeaHero oomero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, TNPEABABIIEMBIX K MaTeMaTHUYecKOMy OOpa3oBaHMIO, W TPATUIUNA POCCHICKOTO
oOpaszoBanus. Peanmuzamusi mporpamMMbl 00ecCIieUMBACT OBJAJICHHE KIFOYEBBIMUA KOMITCTCHIIUSMH,
COCTaBJISIONIMMH OCHOBY JUIS CaMOpPa3BUTHS M HEMPEPHIBHOTO O0pa30BaHUS, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TI03HABATEIILHOTO PA3BUTHS JIMYHOCTH O0YUYAIOIIMXCSI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hayaia MaTeMaTHIECKOTO aHaJIn3ay SBIIAETCS OJHUM M3 HanbOosiee 3HaYUMBbIX
B IIpOTrpamMMe CTapIei MIKOJbI, TOCKOJBKY, C OMHOW CTOPOHBI, OH 00ECIIEYNBAET HHCTPYMEHTAITBHYIO
0a3y /Ui U3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C PYTOil CTOPOHBI, (POpMHUPYET JOrH4ecKoe
1 a0CTPaKTHOE MBIILJICHUE YYaIIUXCSl HA YPOBHE, HEOOXOIMMOM JUIsl OCBOCHUSI KYpCOB MH(OPMATHKH,
OOIIIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH. B pamkax JaHHOro Kypca ydyalluecs OBJIaJEBalOT
VHUBEPCATbHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas (OPMYIUPYET CBOM JOCTHXKCHHS B
MareMaTtudeckou opme.

Kypc anreOpbl M Havanm MaTeMaTHYeCKOro aHaim3a 3aKJIaJbIBa€T OCHOBY JUISL YCIEIIHOTO
OBJIQJICHUs 3aKOHAMU (DU3UKH, XUMHUHU, OMOJOTHH, TTIOHUMAHUSI OCHOBHBIX TEHACHIIMH 3KOHOMHKHU H
OOIICCTBCHHOHN JKHU3HH, TIO3BOJIICT OPUCHTHPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIONb30BaTh WX B TIOBCEJHEBHOW >XM3HU. B ToOXXe Bpems oBlajeHue
aOCTpaKkTHBIMH W JIOTHYECKH CTPOTMMH MAaTeMaTHYCCKUMHU KOHCTPYKIIUSIMU pPa3BUBACT yMCHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh UCTUHHOCTH YTBEP)KICHHSI, UCIOIb30BaTh 0000IIeHNE U
KOHKPETH3aIUI0, a0CTparupoBaHUe U aHAIOTHIO, POPMUPYET KPEATHBHOE M KPUTHUECKOE MBIIUICHHE.
B xome wm3ydyenuss anreOpsl M Hadal MaTEeMaTHYECKOro aHaiIM3a B CTaplled IIKOJe ydaluecs
MOJIy4alOT HOBBIA  OMBIT  pEUIEHUs NPHUKIAJAHBIX  3aJa4, CaMOCTOSITEIBHOTO IMOCTPOCHHS
MaTeMaTUYeCKUX MOJENEeH pealbHbIX CUTyallMii M HHTEpPHpETallMi TOJYyYEHHBIX pEeUIeHUH,
3HAKOMSTCSA C MPUMEpPaMHU MaTeMaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOJ]E, HAYKE M B MCKYCCTBE, C
BBIJAIOLIMMHUCA MATEMATHYECKUMHU OTKPBITUSAMH U UX aBTOPAMH.

Kypc obGnamaer 3HaUMTENBbHBIM BOCIUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIM peau3yeTcs Kak
gyepes yueOHbI MaTepual, crocoOCTBYOMUN (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHSI, TaK U Yepe3
cnenuuky  y4eOHOW  JEATETBbHOCTH,  TpeOyromeld  caMOCTOSITEIbBHOCTH,  aKKypaTHOCTH,
MIPOJIOJKUTENIbHOM KOHIEHTPAIlMd BHUMAHHS U OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3yJbTar.

B ocHoBe Meromuku oOydyeHHsT ainrebpe W HavajgaM MaTeMaTHYeCKOTO aHalu3a JISKHUT
NesITeNbHOCTHBIN MPUHIIUI O0y4YESHHUSI.

CrpykTypa Kypca «Anredpa W Havaja MaTEMaTHYECKOTO aHAJIM3a» BKIIOYAET CIEIYIOIINE
COJiepKaTebHO-MeToANUeckue NuHUU: «Uucna u  BeUUCIEHUs», «DyHKIUU U Tpadukmy,
«YpaBHEHHSI U HepaBeHCTBa», «Hauana mMaremaTnyeckoro aHanusa», «MHOXeCTBa W JOruka». Bce
OCHOBHBIE COJIEPIKATEIBHO-METOANYECKHUE JIMHUM M3y4YarOTCs Ha MPOTSHKEHUHU JIBYX JIET OOY4YeHHs B
CTapIed IIKOoJIe, €CTECTBEHHO JOTOJHSS JAPYT APyra M MOCTENEHHO HACHIIAsCh HOBBIMUA TE€MaMHU H
pasnenamu. JlaHHBIA Kypc SIBISIETCS MHTETPATUBHBIM, TOCKOJBKY OOBEAMHSET B cebe cojaepikaHue
HECKOJIbKUX MaTEeMaTUYECKUX TUCIUIUIMH: airedpa, TPUTOHOMETPHUS, MaTeMaTUYECKHH aHaIu3,
Teopuss MHOXecTB u JAp. [lo Mepe TOro kak ydwammecs OBIAAeBAlOT BCE OoJiee HIMPOKUM
MaTeMaTUYeCKUM anmapaToM, y HUX IMOCIEA0BATEIbHO (OPMHUPYETCS M COBEPIIECHCTBYETCS YMEHHUE
CTPOUTHh MAaTEeMaTHUYECKYI0 MOJENb PEaJbHON CUTYyalluu, IPUMEHSATh 3HAHUS, MOJIyYEHHBIE B Kypce
«Anrebpa ¥ Havajga MaTeMaTHYECKOTO aHAIN3ay, JIJIS PEIICHUSI CAaMOCTOSTEILHO CHOPMYITUPOBAHHOMN
MaTeMaTUYeCKOU 3a/1a4u, a 3aTeM UHTEPIPETUPOBATH MMOTYYEHHBIN pe3ysbTar.



ConepxaTenbHO-MeTOAMYECKas JMHUSA «YucClna M BBIYMCIEHUS» 3aBepliaeT (GopMupoBaHHe
HaBBIKOB HCIIOJIb30BAaHUS JIEHCTBUTENBHBIX 4YHCEN, KOTOpOE ObLJIO HayaTO B OCHOBHOH mikose. B
cTapiueil mkoje ocoboe BHUMaHHUE YAEsIeTCs (JOPMUPOBAHUIO MPOYHBIX BBIYMCIUTEIHHBIX HABBIKOB,
BKJIIOYAIOIMX B ce0sl HUCHOJIb30BAaHME Pa3IMYHbIX (OPM 3amMcH JEHCTBUTENBHOIO 4MCia, YMEHHE
palMoOHAIBFHO BHIMOIHATE JEHCTBUS C HUMH, JIeNIaTh IPUKUIKY, OLICHUBATh pe3ynbraT. O0yuaromuecs
MOJTy4arOT HAaBbIKU IPUOIMKEHHBIX BBIYMCICHUH, BBINOJIHEHUS AEHCTBUM ¢ YyMCIaMU, 3allMCaHHBIMU B
CTaHIapTHOH (opMe, HCIONb30BAaHUA MATEeMAaTUYECKUX KOHCTAHT, OIICHMBAHUS  YHCIOBBIX
BBIPAYKECHHUIA.

JIuaust «YpaBHEHHS U HEPABEHCTBA» peaM3yeTcs Ha MPOTSHKEHUH BCEro OOyUYSHHS B CTapIIeH
LIKOJIE, IOCKOJBKY B K&XKIOM pasliene MporpamMmbl MPENYCMOTPEHO PEIICHHE COOTBETCTBYIOLIMX
3amady. OOyuwaromuecs OBJIQJEBAIOT PA3IUYHBIMU METOJAMU PELICHUS LEJbIX, PAlUOHAIbHBIX,
UppalMOHANIbHBIX, IOKAa3aTeJIbHBIX, JIOTApUPMHUECKUX U TPUTOHOMETPUYECKHX YpaBHEHMH,
HEpaBEHCTB M WX cucTeM. llomydeHHBIE YMEHHS HCIONB3YIOTCS TPU HCCIEAOBAHUHM (YHKUIUH C
IIOMOILBIO ITPOM3BOJIHOM, PELICHWH NPUKIAJHBIX 33Jad M 3aJa4 Ha HAXOXAECHUE HAUOOJIbIIUX U
HAaMMEHBUINX 3HAaueHWH ¢yHkuuu. JlaHHas copep)kaTelbHas JHMHUS BKIIOYaeT B ce0s Takke
(dbopmMHpoBaHHE YMEHUI BBIIOIHATH pacuéThl 10 (hopMysiaM, IpeoOpa3oBaHUs LEIbIX, PAllHOHAIBHBIX,
UPPaLMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAK)KE BBIPAKEHUH, COJEPIKAIIUX CTENEHU U
norapudmsl. brarogaps u3ydeHuro ajaredpanyeckoro MaTepuaia MPOUCXOAMT AajibHellee pa3BUTHE
ATOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHHUS Y4Yaluxcs, (HOpPMUPYIOTCSI HAaBBIKH JIEAYKTUBHBIX
paccyxJIeHHi, paboThl C CHMBOJIBHBIMU (JOPMaMHU, MPEICTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN
B BHJIC PaBEHCTB M HEpaBeHCTB. AunreOpa mpemnaraet 3QQGEeKTUBHBIE WHCTPYMEHTHI Ui pEIICHUS
IIPAKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3a/ad, HarisigHO JEMOHCTPUPYET CBOM BO3MOXHOCTU Kak
SI3bIKa HAYKU.

ConepxatenbHo-MeTondeckas JUHUA «DPyHKIMH M rpaduKh» TECHO MEpersieTaeTcst C
JIPYTUMHU JIMHUAMU Kypca, MOCKOJbKY B KAaKOM-TO CMbICIE 3a/laéT IMOCIIEI0BaTENbHOCTh M3Y4YEHUS
MmaTtepuana. l3ydeHue CTENEeHHOM, MOKa3aTeIbHOM, JOrapu(MUYecKOH U TPUTOHOMETPUYECKUX
(byHKINH, MX CBOUCTB M IpaMKOB, UCIIOIB30BaHNE (DYHKIWH ISl pEIIeHUs 3a/1a4 U3 IPYTUX yaeOHBIX
IIPEIMETOB U PEAILHOM KU3HU TECHO CBS3aHO KaK C MATEMaTU4YECKUM aHAJIU30M, TaK U C PEIICHUEM
ypaBHeHUH M HepaBeHCTB. [Ipu sToM Oonblioe BHUMaHUE yensercs (OPMUPOBAHUIO YMEHHUS
BbIpaXaTh (OpMyJaMH 3aBHCHMOCTH MEXIY DPa3JIMYHBIMM BEIMUYMHAMM, UCCIEA0BATh MOIy4YEHHbIE
GyHKIUHM, CTPOUTh UX rpaduku. Marepuasn 3ToH colep)kKaTelbHONW JMHUM HAlEleH Ha pa3BUTHE
YMEHUI 1 HaBBIKOB, TIO3BOJISIONIMX BbIPAXKaTh 3aBUCMOCTH MEX/ly BEJIMYMHAMHU B Pa3IU4HON (opme:
AHATUTUYECKOW, Tpaduueckol ©  cioBecHOW. Ero wu3ydeHwe CrnocoOCTBYeT  pa3BUTHIO
AJITOPUTMUYECKOTO MBIIIUIEHUS, CIOCOOHOCTH K OOOOIEHHIO M KOHKPETU3allMH, HCII0JIb30BAHHIO
AHAJIOTUH.

CopepxarenpHas nuHHMA «Havana maremMaTnyeckoro aHajin3a» IO3BOJISIET CYLIECTBEHHO
paciiupuTh Kpyr KaK MaTeMaTH4eCKHX, TaK M IMPUKIAJHBIX 3aJad, JOCTYMHBIX OOydaroluMmcs, y
KOTOPBIX MOSBIISETCS BO3MOXHOCTh HMCCIENOBATh U CTPOUTH rpaduku (yHKIMHA, OmpeaensaTb HUX
HauOOJbIINEe M HAaWMEHBIIME 3HAYEHUS, BBIYUCIATH IUIOmMAA (uryp u oOBEMBI Tel, HAXOAWUTh
CKOPOCTH M YCKOPEHHUs IpoLeccoB. JJaHHas comepkaTenpHas JMHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTH
MIOCTPOECHUSI MaTEMaTHUECKUX MOJENIeH pealbHbIX CUTYallul, HaXOXJACHUS HAWIydllero pelieHus B
IPUKJIAJHBIX, B TOM 4YHCIE€ COLUAIbHO-)KOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTUYeCKOro aHau3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOTrO, (POpMaIbHO-JIOTHYECKOTO U
KpPEaTHBHOT'O MBIIUICHUS, (JOPMUPOBAHUIO YMEHUI PACIIO3HABATH MPOSBIECHUS 3aKOHOB MaTEMaTHKH B
HayKe, TeXHUKEe U UcKyccTBe. OOydaromuecs y3HAIOT O BBIJAIOIIMXCS Pe3y/bTaTax, MOJYYEHHBIX B
XOJI€ pa3BUTHsI MATEMaTUKH KaK HayKH, U UX aBTOpax.

CopepxarenpbHo-MeTOoIMYecKass JUHUS «MHOXeCTBa M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
AJIEMEHTaM TEOPUU MHOXKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEICTABIECHNS IPOHU3BIBAIOT BECH KypC
IIKOJIbHOM MaTeMaTUKH U MpeasiaraloT Hanbojee YHUBEPCATbHBIN SI3bIK, 00bETUHSAIONIUIN BCE pa3/ieibl
MaTEMaTUKU U €€ NPWJIOKEHUMN, OHM CBS3BIBAIOT PAa3HblE MAaTEMaTHUYECKHE AMCLMILIMHBI B €IMHOE



uenoe. [IoaToMy BakHO JaTh BO3MOXKHOCTB IIKOJIBHUKY TIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK
COBPEMEHHOM MaTEeMaTHKHU U UCIOJIb30BATh €TI0 JUIsl BBIPAKEHHSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hayajga MaTeMaTUYeCKOrO aHalN3a» MPUCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTHYeCKOro MOAEIUPOBaHUS, KOTOPbIE MPU3BaHbl C(HOPMUPOBATh HABBIKM IIOCTPOCHUS MOJIesIei
peanbHBIX CHTyallud, WCCIEAOBAaHHUS JTHX MOJEJIEe ¢ TOMOLIbIO ammapara anreOpbl U
MaTeMaTHYeCKOro aHajlu3a U MHTEPIPETALUH [TOJyYEHHbIX Pe3yJbTaToB. Takue 3a/laHusl BIUIETEHBI B
KKl W3 pa3[esioB NPOrpaMMbl, MOCKOJBKY BECh MaTepuan Kypca IIHPOKO HCIOJIb3YEeTCs s
peleHysl NpUKIaaHbIX 3a1ad. [Ipu pernieHnn peanbHbIX NPAKTUYECKHUX 3a]ad ydalluecs pa3BHUBAOT
HAOJIIOAATENbHOCTh, YMEHHE HAaxXOIWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BATh
aHaJIOruio, 0000mAaTh U KOHKPETU3UPOBaTh Mpodiemy. JlesTenbHOCTh 0 (OPMHUPOBAHUIO HABBIKOB
peleH s MPUKIAHBIX 337]ad OPTaHU3yeTCs B MPOIIecce U3YUEeHUs BCEX TEM Kypca «Anrebpa u Havaa
MaTEeMaTHYECKOr0 aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4yeOHOM miaHe Ha M3ydeHHe Kypca anreOpsl M Hadal MaTeMaTH4ecKoro aHajin3a Ha 0a30BOM
ypoBHE oTBOIUTCS 2 yaca B Henemo B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a jBa roga
oOyuenus — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BLIYUCICHUSA

Panyonanbhble uyucia. OOBIKHOBEHHBIE M JIECATHYHBIE IPOOU, MPOLEHTHI, OECKOHEUYHbIE
nepuoguveckue  Ipobu.  Apudmerndyeckue  omepanud = C  PAalMOHAJIBHBIMH  YHCJIAMH,
npeoOpa3oBaHUsl YUCIOBBIX BblpaxeHUH. [IpumeHeHue npoOell M NPOLEHTOB AJs PEIICHUs
IIPUKJIAHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEaIbHOW KU3HHU.

JleiictBuTenpHble uucia. PanuoHanbHble M UppalMOHalbHBIE uuciaa. Apudmernueckue
ornepanuuu C JIEHCTBUTENbHBIMU uuciaamu. [IpuOnnxEHHBbIE BBIUMCIIEHUS, NIpaBWiIa OKPYIJIEHUS,
IIPUKUJKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

Crenenp ¢ menbiM mokaszareneMm. CranmapTHas (opMa 3amucy JSHCTBUTENBHOTO YHUCIA.
Hcnonb3oBanue noaxoasiieil (JopMsbl 3aucu AEHCTBUTEIbHBIX YMCEN IS PELICHUs IPAKTUYECKUX
3a/1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JleicTBus ¢ apupMeTHIeCKUMU KOPHAMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCHHYC M TAaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE Pe0Opa30BaHUs.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaKeHUH. OCHOBHbIE TPUTOHOMETPUUYECKHE
(bopMyIIBL.

VYpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHre HepaBeHCTBa. MeTo N MHTEPBAJIOB.

Pemenue nensix 1 IpoOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Penienne nppannoHalbHbIX YPaBHEHUI U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHnEe ypaBHEHUN M HEPABEHCTB K PEIICHUIO MAaTeMaTUYeCKUX 3aJad U 3ajad U3
Pa3IUYHBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DOyHKIUH U rpaduku

@yHK1M, criocoOsl 3aganus pyHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

OO6nacTh onpeneneHuss ¥ MHOXKECTBO 3HaueHU ¢yHkuumu. Hymmu ¢ynkuuu. ITpomexyTtku
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (YHKIUU.

CreneHHass (QyHKIUS C HaTypaJbHBIM M IleNbIM TMoka3zareneM. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaguK KOpHS N-01 CTENEHHU.

TpuroHomerpuyeckas OKpPYKHOCTb, ONpEAEICHUE  TPUTOHOMETPUYECKUX  (PyHKIHIA
YHUCJIOBOTO ApIyMEHTA.

Hauyana maremMaTH4ecKoro aHajimusa

[TocnenoBarenbHOCTH,  CIOCOOBI  3aJaHMs  IOCJIENOBAaTENbHOCTEH.  MOHOTOHHBIE
MIOCJIEI0BATEILHOCTH.

Apudpmernueckass M TeoMeTpuyeckas  Iporpeccud.  beckoHeuHO — yObIBaromias
reomerpuueckas nporpeccusi. Cymma OecKOHEYHO YOBIBAalOIIEH TeOMETpUYECKOH NPOrpeccHy.
dopmMyna CIOXKHBIX IPOLEHTOB. lcrnoap30BaHME NPOrPECCHM JUIS PEIICHMS pPEANbHBIX 3a7ad
IIPUKIIAHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, onepauuu HajJ MHOXecTBaMH. Jlumarpammsl Olinepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'O anmapara Uil ONUCAaHUs PEaJbHBIX IIPOLIECCOB W SIBICHUMW, IPHU
pELIeHUHU 3aJ1a4 U3 IPYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHE, 10KA3aTEIbCTBO.

11 KJIACC



Yuciia 1 BBIYMCICHUSA

Harypanbnsle u nensie yucna. [Ipu3Haku qeMMOCTH HEIbIX YUCEIL.

Crenens ¢ pauMOHaIbHBIM MOKa3arenaeM. CBOWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTHaHbIe U HATypaJIbHBIC JIOTapH(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpeoOpa3oBanue BEIpaKEHUH, COACPIKAIINX JIOTAPU(PMBIL.

[Ipeobpa3zoBanue BbIpaKEHH, COEPIKALIUX CTENEHH C PallHOHATbHBIM MTOKa3aTelIeM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

Cucrtembl JMHEHHBIX ypaBHEHHWH. PelleHMe NpUKIAAHBIX 33a4a4 C IOMOIIBI CHCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucTembl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMmeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHUECKUX 3a]a4 U 3a]a4
U3 pa3IMYHBIX 00JacTel HAyKH U PeallbHOM JKU3HHU.

DyHKIUHN U ITpagUKH

Oyukuus. [lepuonnyeckue ¢pynkiuu. [I[pomMekyTku MOHOTOHHOCTH (PyHKIMHU. MakCUMyMBbl
Y1 MUHUMYMBI QyHKIIMUA. Hanbosbiiee 1 HanMeHblee 3HaueHue (PyHKIIMU Ha TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IPaUKH.

[TokazarenpHas u norapudmMuveckas GyHKIUU, KX CBOHCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GYHKIUN AT peICHUs] YPaBHEHUHM U TMHEWHBIX CUCTEM.

Hcnons3oBanne TrpaduKoB (QYHKIWA JJIs WCCICTOBAHHS TIPOIECCOB M 3aBHCUMOCTEH,
KOTOPBIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U peaabHOU KU3HU.

Hayana maTremMaTH4ecKoro aHajaimsa

HenpepriBable GpyHKIMH. MeTOI MHTEPBAJIOB [UIsl pEIICHHUS HEPABEHCTB.

[TpousBonnas Gynkiuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TIPOU3BOIHOM.

[TpousBoaHbie 3MeMEHTApHBIX (QYyHKUIUNA. DOpMyJbl HAXOXKICHHUS MPOU3BOJHOW CYMMBI,
IIPOU3BENIEHUS U YaCTHOTO (PYHKLIUH.

[TpumeHeHrne TPOU3BOJHON K HMCCIEIOBaHMIO (DYHKIMHA HA MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoxaenne HanbombIIero 1 HauMEeHbILEro 3HaYeHHsI PYHKIIMU Ha OTPE3KeE.

[TpuMeHeHne MPOU3BOIHON JIUIS HAXO0XKIEHUS HAWIYYILIEro peleHus B IPUKIIAJAHbIX 3a/1a4ax,
JUISL OLIPEJIENIEHNs CKOPOCTH Mpoliecca, 3aJaHHOro (opMyIioil uin rpaduKkoM.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WNurerpan, ero reomeTpuueckuii U Gpu3n4ecKuii cMbIci. Berunciaenue nnterpana mno gopmyse
Herotona—JleitOHuna.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenue yueOHOrO npeamera «MaTtemaTHka» JO0JDKHO OOecrieunBaTh JOCTH)KEHHE Ha YPOBHE
cpenHero oOmero oOpa3oBaHUS CIEAYIOUIMX JIMYHOCTHBIX, METAlPEJAMETHBIX M MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE  pe3yNbTaThl OCBOGHHS MporpamMmbl ydeOHOro rmpenmera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxnanckoe BociuTaHue:

C(OPMHUPOBAHHOCTBIO I'PAXKJAHCKON MO3ULUHU O0y4YaroLIerocs Kak aKTUBHOTO U OTBETCTBEHHOI'O
YjieHa POCCHUHCKOro OOILNECTBa, MPEICTABICHHEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS
pasNUYHBIX CTPYKTYp, SBJICHHM, MNpoLEAYyp TpakJaHCKOro ooOuiecTBa (BBIOOpPHI, OHNPOCHl M Ip.),
YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C HUX (PYHKIUSMH U
HA3HAYCHUEM.

[TaTpuoTnueckoe BOCIUTAHUE:

C(OPMHUPOBAHHOCTBIO POCCUMCKON TPaKAAHCKOH MJIEHTUYHOCTH, YBa)XEHHs K MPOLUIOMY U
HACTOAILLEMY POCCUHCKON MAaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHUSM POCCUHCKUX
MaTEMaTUKOB U POCCUHCKON MAaTEMaTU4YECKOW IIKOJIbI, K MCIOJb30BAHUIO ITUX JOCTHKCHHUH B APYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAaHHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapona; c(hOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMsI, 3TUYECKOTO TOBEJEHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM AOCTH)KCHUHM HAYKU U
JESITeTBbHOCTBIO YUEHOT0; 0CO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOHYNBOTO OYIYIIETO.

OcreTnyecKkoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKJIIOYAs 3CTETHUKY MaTEMaTHUYECKMX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3a/ay, pEIIeHUH, pacCyKACHUH; BOCIPUMMYHMBOCTBIO K MAaTEeMaTHYECKHUM AacleKTaM
Pa3IMYHbIX BUJOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHUS NMPUMEHATh MaTEeMAaTUYECKUE 3HAHUSA B MHTEpEcax 3JI0pOBOTO U
6e3omacHoro o0pasa >KU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3JI0POBBIO (340pPOBOE NMHUTAHHE,
cOamaHCUpPOBAaHHBIA PEXKUM 3aHITUNA M OTIbIXa, peryispHas (pu3nueckas aKTUBHOCTB); (U3NYECKOTO
COBEpIICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JAESATEIBHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTU TPYAONIIOOUS; UHTEPECOM K Pa3InYHbIM cdepam
npodeccuoHaNbHOM JeATENIbHOCTH, CBA3aHHBIM C MAaTeMaTUKON M €€ NPUIIOKEHUSIMHU, YMEHUEM
COBepILIaTh OCO3HAaHHBIM BBIOOp Oynymiedl mpodeccun M peaan3oBbBIBATH COOCTBEHHBIE >KU3HEHHBIE
IUTaHbl; TOTOBHOCTBIO M CIHOCOOHOCTBIO K MaTeMaTHMYeCKOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha
IIPOTSDKEHUM BCEM JKM3HM; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B PEIICHMHM INPAKTUYECKUX 3anad
MaTeMaTHYeCKON HalpaBICHHOCTH.

DKOJIOTM4eCKOe BOCIIUTAHUE:!

c(OPMUPOBAHHOCTHIO ~ JKOJOTMYECKONM  KYJIbTYpbl, IOHMMAaHHEM BIIUSHUA  COLMAIBHO-
HKOHOMHUYECKHUX MPOLECCOB Ha COCTOSHUE MPUPOJAHON U COIMATIBHOM Cpesibl, OCO3HAaHUEM TI00aTbHOT0
XapakTepa SKOJIOIMYECKHUX MpoOJieM; OpUeHTalMel Ha MPUMEHEHHEe MaTeMaTH4eCKHX 3HaHUM Juis
peleHus 3aa4 B 00JIaCTH OKPY)KAIOLIEH cpe/bl, MIIAHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOXHBIX
MOCTEACTBUI JJIsI OKPYKAKOIIEN CPEIbI.

IlenHOCTH HAyYHOTO NTO3HAHUSA:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKd U OOIECTBEHHOM MPAaKTUKH, MOHUMAHHEM MaTeMaTW4ecKod HayKu Kak cdepbl 4eToBeYeCcKOn
NEeSITeIbHOCTH, 3TANoB €€ pa3BUTHS U 3HAYUMOCTHU JUISl pa3BUTHS IIUBWIM3ALMH;, OBJIAJCHUEM SI3IKOM



MaTeMaTUKd M MaTeMaTHYeCKOW KYJIbTYpOM Kak CpEICTBOM IIO3HAHMS MHpPA; TOTOBHOCTBIO
OCYLIECTBJIATH IPOEKTHYIO U UCCIIEN0BATENbCKYIO IE€ATEIbHOCTD HHAUBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl ydyeOHOro mpenmera «MareMaTuka
XapaKTepU3yIOTCS OBJIAJICHUEM YHHBEPCAILHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHLIMU OeliCMBUAMU, YHUBEPCANbHBIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1) Vuueepcanvuvie noznasamenvuwvle Oeticmeus, obecneuusaiom Gopmuposanue 06a306bix
KOCHUMUBHBIX NPOYECcco8 00y4arowuxcs (0ceoeHue Memooo8 NO3HAHUSA OKpYicarwe20 Mupa;
npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX Onepayull, yMmeHut pabomamsos ¢ ungopmayuel).

ba3zoBble mornueckue 1eMCTBU:

® BBIBISTH W XapaKTEPU30BaTh CYIISCTBECHHBIC MPHU3HAKM MAaTEMaTUYECKHX OOBEKTOB,
MOHATHM, OTHOUICHUM MEXAYy MOHATHAMH; (GOPMYIUPOBATH ONpPENEICHUS TOHSATHUM;
yCTaHABIIMBATh CYIICCTBCHHBIA NpPU3HAK KiIaccH(HUKAIMKM, OCHOBAaHUSA i 0000IIeHUs U
CpaBHEHHUS, KpUTEPUU TTPOBOAUMOIO aHAIIN3a,

® BOCHPHHHMATH, (QOPMYIUPOBATH U MPEOOPa3OBBHIBATH CYXKICHUS: YTBEPAUTCIbHBIC U
OTpUIATEIIbHBIC, SIMHIYHBIC, YaCTHBIC U OOIIKE; YCIOBHBIC,

® BBIBISATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOpeuYusi B (hakTax,
JTAHHBIX, HAONIONEHUSAX U YTBEPXKACHUAX; TMpeuiaraTb KPUTEPUH JUISL  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JenaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSTEIBHO JIOKA3aTeIhCTBA MATEMAaTUYCCKUX YTBEPXKICHUU (IIPSMBIC U OT
MPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPHUBOJUTH TPUMEPHl W KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

e BBIOMpATH Crioco0 pemieHUs y4eOHOH 3aja4uu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpaTh HarOOJIee TIOIXO SN C Y4ETOM CaMOCTOSITEIIHO BBIJICIICHHBIX KPUTCPUEB).

basoBble nccnenoBarenbcKkue AeHCTBUS:

® HCITOJIB30BATh BOIMPOCH KaK HWCCIICIOBATEILCKHIA HHCTPYMEHT ITO3HAHUS; (OpPMYIHpOBaTh
BOIIPOCHI, (PUKCHUPYIOIIUE MPOTHBOPEUUE, MPOOJIeMYy, YCTaHABIMBATH HCKOMOE W JaHHOE,
(GhopMHUPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

® T[IPOBOJUTH  CAMOCTOSITEILHO  CIUIAHUPOBAHHBIA  JKCIIEPUMEHT,  HCCIICIOBAaHUE  TI0
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SBIEHUS, MPOIlecca, BHISBICHHIO
3aBUCHMOCTEH MEXIy 00BEKTaMU, SIBJICHUSIMH, TIPOIICCCAMU;

® CaMOCTOSITENbHO (POPMYITUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HaOII0/IeHNs1, UCCIIEeIOBAaHUS, OIIEHUBATh JJOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB, BHIBOJIOB
A 0000IIEHUH;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BBIIBUTATH MPEIMNONOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ota ¢ nuadopmanmeii:

® BBIABIATH JAeUIUTH MHPOpPMAIMH, NaHHBIX, HEOOXOMUMBIX JUIsI OTBETA Ha BOIPOC W IS
pelIeHus 3a/1auH;

e BBIOMpaTh HMHDOPMAIMIO W3  HWCTOYHHKOB  Pa3IMYHBIX  THUIOB,  aHAJIU3UPOBATH,
CHUCTEeMATH3MPOBaTh ¥ HMHTEPIPETUPOBATH HWHQPOPMAIUIO pa3jIMYHBIX BUIOB H (opm
MIPE/ICTaBIICHHS;

® CTPYKTYpHPOBaTh HH(OPMAIIHIO, MPEACTABIATE €€ B Pa3IUYHBIX (opMax, HIUTFOCTPUPOBATH
rpaduyecku;

® OICHUBATh HAJIEKHOCTH HHPOPMAIUH 110 CAMOCTOSITENTFHO CHOPMYTHPOBAHHBIM KPUTEPHUSIM.



2) Vuusepcanrvhvle KoMMyHUKamugHwle Oelicmeus, 00ecneuusaom Cc@HOPMUpoOSaHHOCHb
COYUANLHBIX HABBIKOS 00YUAIOUWUXCSL.
Oobmenue:

BOCHPUHUMATh U (GOPMYITUPOBATH CYXKJIECHHS B COOTBETCTBUU C YCJIOBHSMH U LEISIMU
OO0IIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaThb MOSCHEHUS MO XOAYy PELICHHs 3aJaud, KOMMEHTHUPOBATh IOJYyYEHHBIN
pe3yJibTarT;

B XoJle OOCYXKIEHHs 3aJaBaTh BOIPOCHI MO CYHIECTBY O0OCYXIaeMOil TeMbl, NMpOOJIEeMBbl,
peniaemMoii 3a1a4u, BbICKA3bIBaTh UJECH, HALIEJIECHHbIE HA MTOUMCK PELICHUS; COIOCTABIATh CBOU
CYXKJIEHUS C CYXKJIECHUSIMH JIPYTHX YYaCTHUKOB JHAJIOra, 0OHAPY)KUBATh PAa3IMYMe U CXOJCTBO
MO3UIUI; B KOPPEKTHOU hopme (HopMynupoBaTh pa3HOTTIACHS, CBOU BO3PAKEHUS;
IIPECTABIATh PE3YJAbTaThl PELICHMs] 3aJauyd, SKCIEPUMEHTa, HCCIEJOBAHMS, IIPOEKTa;
CaMOCTOSITENIHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3a4ad MpPE3CHTAlUH |
0COOCHHOCTEH ayAUTOPUH.

CoTpyaHUYECTBO:

NOHMMaTh M HUCIOJb30BATh NPEUMYILECTBA KOMAHJHOW M HMHIUBHUAYaJbHONH pabOThI IpU
pelieHnH Y4eOHBIX 3aJay; IPUHUMATh LeJdb COBMECTHOH JAEATeNbHOCTH, IUIAHUPOBATh
OpTraHHU3AIMI0 COBMECTHOUW pabOThI, paclpenelsaTh BUABI padoT, JOrOBApUBATLCS, OOCYKIATh
Ipolecc U pe3yabTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIIO/IEH;

Y4acTBOBaTh B TPYMNIOBHIX (hopMax paboTel (0OCYyXIeHHs, OOMEH MHEHHH, «MO3TOBBIC
LITYPMbI» M HMHBIE); BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C
JIPYTUMH WIEHAaMHM KOMaHJIbl, OLIEHMBAaTh KaueCTBO CBOEro BKJIaJa B OOLIMI MPOJYKT IO
KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pezynsamuenvle Oeiicmsusi, 00ecnequsaron @GOoOpMUpPoBaHUe CMbICIOGbIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE IUYHOCHIU.

Camoopranusanusi:

COCTaBJIATh IUIaH, AQUrOPUTM pEUIEHHWs 3aJauyd, BbIOMpPATh CIOCOO peleHuss ¢ Y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BapUAHThI
pelieHuii ¢ ydéToM HOBOM MH(pOpMaIUK.

CaMOKOHTpOJIB:

BJIa/IETh HaBBIKAMH I103HABATENbHON pe(IEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBUN U
MBICIUTENIBHBIX ~ MPOIECCOB, WX pPE3yJbTaTOB; BIAAETh CHOco0aMU CaMOIPOBEPKH,
CaMOKOHTPOJIS MIPOIIECcca U Pe3yibTaTa PEMIEHUI MaTEMATUYECKOM 3a/1a4;

MpPEeIBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh IpH pELIEHUM 3aJaud, BHOCUTH
KOPPEKTUBBI B IEATEIIbHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, JaHHBIX, HAllJICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pEe3yJibTaTa LEIH U YCIOBUSAM, OOBSICHATh MPUUYUHBI JOCTHUKEHUS
WIM HEIOCTHKEHUS Ppe3yJbTaToB JEATENbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJBbTATHBI

OcBoenne yueOHOTO Kypca «Anredpa U Hadajsa MaTeMaTHIecKoro aHalIM3a» Ha YPOBHE CPETHETO
o01ero oOpa3oBaHMs JOIDKHO 00€eCIIeUnBaTh JOCTHKEHUE CIEIYIONIMX TPEIMETHBIX 00pa30BaTeIbHbBIX
PE3yNbTaToB:



10 KJIACC

Yucna v BoIYMCTEHHS

OnepupoBaTh TMOHATUSAMHU: pAIMOHATIBLHOE M JCUCTBUTEIBHOE YHUCIIO, OOBIKHOBEHHAs U
JecATUYHas 1pO0b, MPOLCHTHI.

BrinonusaTe apudmernyeckue onepamnnu ¢ paluoHaIbHBIMU U J€HCTBUTEILHBIMU YHCIAMHU.

BbImonHATh npuOIMKEHHBIE BEIYMCIICHUS, NCTIONB3YS MpaBUia OKPYIJICHUS, AeTaTh IPUKUIKY U
OLICHKY pe3yJIbTaTa BHIYHCICHUH.

OnepupoBaTh MNOHSATHSAMHU: CTENEHb C IEJNBIM IIOKa3aTeleM; cTaHjaapTtHas Qopma 3amnucu
NEHCTBUTENBHOTO YKCIa, KOPEHb HATypalbHOW CTENEHHU; MCIOIb30BaTh MOAXOAAIIYI0 (HOpMy 3amuch
JCWCTBUTENBHBIX YMCEN I PEUICHNS TPAKTUYECKUX 3a/1a4 U TPEICTABICHUS TaHHBIX.

OnepupoBarh MOHATHSMH: CHHYC, KOCHUHYC M TaHT€HC IPOU3BOJBHOIO YTIJa; HCIOJIb30BaTh
3aIUCh MPOU3BOJIBHOTO yIila Yyepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIIUH.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBarh MNOHATHUSAMH: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO; II€JI0€, pallMOHAIBHOE,
UppalMOHAIILHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHUE;

BeimonHATs mpeodpa3oBaHnsi TPUTOHOMETPHUYECKUX BBHIPAKECHUN U peliaTh TPUTOHOMETPHYECKUE
ypaBHEHHUS.

BeimonHATs mpeoOpazoBaHusl LENbIX, PAHOHAIBHBIX U UPPALMOHATIBHBIX BRIPAKEHUH U peIIaTh
OCHOBHBIE THUIIBI LIEJIBIX, PAIIHOHATBHBIX U UPPALMOHAIILHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeHsTH ypaBHEHHS M HEpPaBEHCTBA Ui PELICHHS MaTeMAaTHYeCKHX 3a7ad W 3aaad H3
pa3IMYHbIX 00JacTel HAyKH U peallbHOM JKU3HH.

MopenupoBaTh pealbHbIE CUTYallMd Ha SI3bIKE anreOpbl, COCTABIISATH BBIPAKECHUS, ypaBHEHHS,
HEPaBEHCTBA [0 YCJOBMIO 3aJaud, MCCIIEIOBATh MMOCTPOCHHBIE MOJIEIHM C MCIOJIB30BaHUEM amrmapara
anreopsl.

DOYyHKUMH U TPaPUKU

OnepupoBarh MOHATHAME: (QYHKIHS, CHOCOOBI 3aaHusi (YHKIHUH, OOJIACTH ONPEACICHUS |
MHO>KECTBO 3HAaUCeHUN HYHKIUY, rpa@uK (GyHKIIMH, B3AUMHO OOpaTHBIE (PYHKIIUH.

OnepupoBarh TOHATHSIMHU: YETHOCTH W HEYETHOCTh (DYHKIUH, HYIU (DYHKIHUH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Wcnonb3oBate rpaduku pyHKUNN 1)1 pelIeHUs] ypaBHEHUI.

Ctpouts 1 uuTaTh rpa@uKu TUHEHHONW QYHKINU, KBAAPATUIHON (PYHKINU, CTENIEHHOW (YHKIIHH
C LIEJIBIM TTOKa3aTeIeM.

Hcnons3oBatk rpaduku GyHKIUH IS UCCIEIOBAHUS MPOIIECCOB M 3aBUCHUMOCTEH MPH pPEIIeHUN
3a7a4d U3 IPYrux y4eOHBIX NMPEIMETOB U PEaTbHOM )KU3HU; BBIpAXXKaTh (hOpMYJIaMH 3aBHCUMOCTH MEXIY
BEJTMYUHAMHU.

Havana maTeMaTH4ecKOro aHajan3a

OnepupoBarh TOHATHUSAMHU: TOCJIENOBAaTENbHOCTh, apudMeTHdyeckass W  TeoMeTpudecKas
MIPOTPECCUH.

OmnepupoBaTh NOHATHSAMU: OECKOHEUHO YOBIBarollas TI€OMETpPHUYEcKas IpOrpeccus, cymma
0EeCKOHEYHO yObIBaIOLIE reOMETPUUECKON TPOrPECCHH.

3amaBaTh MOCIIEI0BATEIBHOCTH PA3IMUHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIENOBATEIBLHOCTEH M TPOTPECCHH IS PEIISHHs PeallbHBIX 3aaad
MIPUKJIAIHOTO XapakTepa.

MHo:xecTBa U JIOTUKA

OnepupoBarh MOHATHSAMH: MHOXECTBO, ONIEPAIIMH HAJ] MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBI amiapar IJisi ONMCAHHS PEaTbHBIX MPOIECCOB W
SIBIIGHUH, TIPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

OmnepupoBath MOHATUSIMHE: OTIpE/ICTICHNE, TEOpEMa, CIIEACTBUE, TOKA3aTeIbCTBO.



11 KJIACC

Yuciaa v BLIYMCIEHUS

OnepupoBaTh MOHSATUSMHU: HATypaJbHOE, IIEJO€ YHUCJIO; HMCIOJb30BaTh MPU3HAKH JIETMMOCTH
LIEJIBIX YHCEJI, PA3JIOKEHUE YHCIIA HA TPOCTHIE MHOKHUTEM JJIsS PELICHUS 3a7a4.

OnepupoBaTh NOHATUEM: CTEIICHb C PAIMOHAIBLHBIM [TOKA3aTEJIEM.

OnepupoBath MOHATHAMHU: JIOTAPU(PM YKCIA, JECITHYHBIC U HATYPAITbHBIC Torapu(MBbIL.

YpaBHeHHsI M HEPABEHCTBA

[IpuMeHSITh CBOWCTBA CTEMEHH MJisi MPEOOPAa30BAHUS BHIPAKCHHIA, OIMEPUPOBATH IMOHSATHUSIMHU:
MOKa3aTeJIbHOE ypaBHEHHE M HEPABEHCTBO; pElIaTh OCHOBHBIC THUIIbI MOKa3aTEJIbHBIX YPaBHEHHN M
HEPABEHCTB.

BrimonaaTe mpeoOpa3oBaHus BRIPAKESHUM, COACPIKAIIUX JIOTapu(PMBbI;, ONEpUPOBATh MOHITHIMHU:
norapuMUYECKOe YpaBHCHHE U HEPABEHCTBO; pellaTh OCHOBHBIC TUIIBI JIOTAPU(PMUICCKUX ypaBHEHUH
Y HEPaBEHCTB.

Haxoaute pemenus npocTeNmx TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PEIICHHUE; UCII0JIb30BATh CUCTEMY
JINHEMHBIX YPAaBHEHUH ISl PELICHUS PAKTUYECKUX 3a]1ay.

Haxoauth pemieHuss mpocTEMIIMX CHUCTEM W COBOKYIHOCTEHM palMOHAIbHBIX YpPAaBHEHHH H
HEpPABEHCTB.

MopnenupoBaTh pealibHble CUTYAllUd Ha SI3bIKE aireOpbl, COCTaBISATh BBIPAKEHUS, YPAaBHEHUS,
HEPABEHCTBA M CHUCTEMBI 110 YCIOBHUIO 33/1a4d, MCCIIEIOBATh MOCTPOEHHBIE MOJIENN C MCIIOIb30BaHUEM
amnmapara aareOphbl.

DOyHKIUH U rpaGuKu

OnepupoBarh MOHATUSAMU: TEpHOAUYECKass (PYHKIHUS, MPOMEXKYTKH MOHOTOHHOCTH (YHKIUH,
TOYKH SKCTpeMyMa (yHKIWUM, HauOoJblliee W HAaWMEHBINECe 3HAUCHUS (YHKIUU HA IMPOMEKYTKE,
UCIOJIb30BaTh UX IS UCCIIEIOBaHUS (PYHKIINH, 3aJaHHOM rpaduKoM.

OnepupoBarh MOHATHIMH: TPa(QUKH MOKA3aTECIHHON, JIOTAPUPMUICCKON ¥ TPUTOHOMETPHUSCKUX
byHKIM; n300paxaTh X Ha KOOPAWHATHOW IJIOCKOCTH U MCIIOJIB30BATh JIJISl PEIICHUS! YpaBHEHUU U
HEpPABEHCTB.

N300paxaTh Ha KOOPJIAWHATHOU TJIOCKOCTH TpadUKy JTMHEWHBIX YPAaBHEHUH U MCIOJIB30BaTh MX
JUISl PEIIEHUS CUCTEMBI JIMHEWHBIX YPaBHEHHUI.

Hcnons3oBarh rpaduku QpyHKIMNA AT KUCCIETOBAaHHUS IMPOLIECCOB M 3aBUCHUMOCTEH W3 APYTrUX
Y4E€OHBIX TUCIUIUIAH.

Hauajna MmaTeMaTH4eCKOI0o aHAJIM3Aa

OnepupoBaTh TOHSATHUSMU: HENpPEpbIBHAS (PYHKIUSA, MTPOW3BOAHAS (YHKIHMH, HCIOJIb30BAThH
reOMeTpUUYECKUN U PUBNIECKUIN CMBICI MPOU3BOIHOM TSl pelIeHHs 3a/1a4.

Haxomuth TpOW3BOAHBIE JJIEMEHTApPHBIX (DYHKIHMI, BBIUUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHIA.

Hcnonbs3oBaTh MPOU3BOAHYIO ISl UCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTH M DKCTPEMYMBI,
MIPUMEHSITh PE3yIbTaThl UCCIETOBAHMS K TOCTPOCHUIO IpauKOB.

Hcnonp30BaTh NpOW3BOAHYIO Uil HAXOXKICHUS HAWJIYUILIETO PEIICHUS B MPUKIAJHBIX, B TOM
YHCJIE COIUATLHO-D)KOHOMHYECKHX, 3aadax.

OnepupoBarTh MOHATHSAMH: TIEpBOOOpa3Has W UWHTErpaj; MOHUMATh TEOMETPUYECKUU U
(bu3MUYeCKni CMBICT UHTETpaA.

Haxomute mnepBooOpa3Hbie dIeMEHTapHBIX (YHKIMKA; BBIYUCIATH HWHTErpail 1o dopmyse
Hrrotona-Jleionua.

Pemate mpuknagHbie 3a7aud, B TOM YHCIE COIHMAIBHO-YKOHOMHUYECKOTO U (PU3UUECKOTO
XapakTepa, CpeICTBAMUA MAaTEMAaTUYECKOTO aHAJIN3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kourpoarueie  Ipaxruueckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypes
MHokecTBa pallMOHAIIBHBIX U Bubnmorexa [JOK

1 NENCTBUTENBHBIX yncell. PalimoHaabHbIE 14 1

YpABHEHS 1 HEPABEHCTBA https://m.edso0.ru/1568aba3

5 Oyukiun u rpaduku. CTeneHs ¢ HelbM 6 bu6nmorexa LIOK
nokasaresieM https://m.edsoo.ru/1568aba3

3 Apudmerndeckuit KOpeHb N—Oi CTETIeHN. 18 1 Bbu6mmotreka [JOK
WppaimoHaibHbIe ypaBHEHHsI 1 HEPaBEHCTBA https://m.edsoo.ru/1568aba3

4 ?;)(Iﬁl\cggﬁei‘pun Tpuronomerpuyeckue 22 1 bubmmorexa [IOK
’ https://m.edsoo.ru/1568aba3

ypaBHEHUS

5) ITocnenoBaTeIbHOCTH U MTPOTPECCHU 5 bubmorexa OK
https://m.edsoo.ru/1568aba3

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS bubnmorexa LIOK

3HAHUMN https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0
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11 KJIACC

KosunuyecTBO 4acos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undgposbie)
n/n NpOrpamMmbl Bcero Oﬁl-ITPOJII)HbIe p 6aKanecm1e o0pa3oBaTejibHbIE
padoThI padoThI pecypcb
| Hoammennan dymenn. Hoxmronme 1 1 BuGorera [[OK
) https://m.edsoo.ru/fl1c4afd
YpaBHECHHUS U HEPABCHCTBA
) FNL OO 1 BuGmorexa LIOK
b M https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
3 D omoree 9 ! BuGmorexa LIOK
P - P p https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
. bubnnorexa [IOK
4 [TpousBoanas. [Ipumenenre mpou3BOHOM 24 1 hitps://m.edsoo.ru/fl1cdafd
5 Hurerpan u ero npruMeHeHNU 9 bubmiorexa LJOK
P p https://m.edsoo.ru/fl1c4afd
N bubnuoreka [{OK
6 CrcTembl ypaBHeHH i 12 1 https://m.edsoo.ru/fl11c4afd
7 HarypanepHble U LETBIE YnCiIa 6 bubmaorexa LJOK
yp H https://m.edsoo.ru/fl1c4afd
8 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 18 5 bu6nunorexa LIOK
3HAHUN https://m.edsoo.ru/fl11c4afd
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/f11c4afd
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
No KonuyecTBo yacoB Jlara DJIeKTpOHHbIe U (pPOBbIE
u/n Tema ypoka Beero Kounrpoabusie IIpakTuueckue S oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypchl
|| M, e e 1 B LOK
N : P https://m.edsoo.ru/746d5dce
Oiinepa—Benna
PanmonaneHble yucna.
2 OOBIKHOBEHHBIC M JICCITHUHBIC 1 bubnnorexa [{OK
JIpOOH, MPOLIEHTHI, OECKOHEYHBIE https://m.edso0.ru/be888093
MepUOANYECKHE 1podu
Apudmernueckue oneparuu ¢
3 paloHaIbHBIMU YHCTIAMH, 1 bubnnorexa [JOK
npeoOpa30BaHUs YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAYKCHU I
[Ipumenenue npobeii 1 IpPOLEHTOB
4 JUIS pellieHus] MPUKIIATHBIX 3a7a4 U3 1 bubnmnorexa [JOK
pa3IMYHBIX OTpacicH 3HaHUH U https://m.edsoo.ru/44dd1046
peanbHON KU3HU
ITpumenenue apoOeil 1 NPOLEHTOB
5 JUTS pellieHus TPUKIIAHBIX 3a/1a4 U3 1 bubmuoreka [IOK
pa3IUYHBIX OTpacie 3HaHUH 1 https://m.edsoo.ru/d99d8c74
peanbHON KU3HU
6 I{[: Hﬁiﬁﬁiﬁi; 11: ;II Hcgai/IOHaHLHBIe 1 bubmorexa HOK
" ppatt https://m.edso0.ru/2f36a36f
qucna
7 ApudmeTrrueckue ornepauu c 1 bu6muoreka [JOK
EACTBUTEIHHBIMI YACIAMU https://m.edsoo.ru/a97a12d9
[TpubnnxEHHBIE BEIYUCIICHUS,
8 MIpaBHJIa OKPYTIICHHS, IPUKHAIKA H 1 bubmorexa I[IOK

OILICHKA pE3yJibTaTa BBIUMCIICHU M

https://m.edsoo.ru/ch723fhd



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
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TO)KI[CCTBa " TOXICCTBCHHBIC

bu6nmoreka [IOK

d npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
bubnunorexa LIOK
10 PaBHEHHC, KODCHE> YPaBHCHHA https://m.edsoo.ru/11ac68be
11 HepagenctBo, penienne bubmuorexa [JOK
HEpPaBCHCTBA https://m.edsoo.ru/50bdf26d
bubnunoreka LIOK
12 Meron niepsasios https://m.edsoo.ru/775f5d99
13 paonamm spanmenm s Bubmorexa LIOK
pall P https://m.edsoo.ru/6ec7al07
HCPABCHCTB
KonTponbhas padota no teme
| e s Buorssa LOK
A : https://m.eds00.ru/1914a389
PaI_[I/IOHaJ'IBHLIC YpaBHCHUS U
HEpaBEHCTB"
5 | e oot s B 10K
YHICIHH. 53 © 0%p © https://m.edsoo.ru/226eeabf
byHKIMHA
I'paduk pynkunu. O61acTh
o | e Buoresa LOK
YHIIUTH. T https://m.edsoo.ru/763e75ee
¢bynkuuu. [IpomexyTku
3HAKOIIOCTOAHCTBA
" N bubnuoreka [IOK
17 Hernpie n neugrHbe dyniim https://m.edsoo.ru/ff4564ad
18 8TCHCHB C LIeJ'&I:IM II0Ka3aTcjIEM. BUGIHOTEKA HOK
TAHIApTHAT QOPMa arHCH https://m.edsoo.ru/66446d3e
AJCUCTBUTCIIBHOI'O HHCJIa
Hcnonb3oBanue n(u)nxozmmen Bubmorexa [IOK
19 (dbopMbI 3anMCH JeHCTBUTEIBHBIX

YUCCII OJId PCIICHUA IMPAKTUYCCKUX

https://m.edsoo.ru/6eadc6fl
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3a1a4 U NpE€ACTaBJICHUSA JaHHBIX

CrenenHast GyHKIIHS C
HaTypaJbHBIM U IIEJIBIM

bubnunorexa LIOK

20 nokasarenem. E€ cBoiicTBa u https://m.edsoo.ru/3f25a047
rpadux
21 Apudmernieckuil KOpeHb Bu6muoteka [JOK
HATypaJIbHOHN CTEICHU https://m.edsoo.ru/d82c36d4
Apudmerndeckuii KOpeHb bubmuorexa [IOK
22 HATypaJIbHOM CTEeIeHH https://m.edsoo.ru/fe7fc4db
23 CaoiicTBa apu(hMETHIECKOTO KOPHS bubmmoreka [JOK
HATypaIbHOMN CTEIEeHH https://m.edsoo.ru/d0f0b260
24 CaoiicTBa apu(hMETHICCKOTO KOPHS bubmmoreka [JOK
HATypaIbHOMN CTEIEeHH https://m.edso0.ru/c3389865
o5 CoiicTBa apu(MeTHIecKOro KOpHs; bubnnorexa [JOK
HATypaJIbHOM CTEeNeHH https://m.edsoo.ru/444c4b9c
2% JleticTBus ¢ apuMeTHIECKUMU Bbu6mmoteka [JOK
KOPHSIMHU N—Oi CTEICHH https://m.edsoo.ru/54b815c5
27 JleiicTBust ¢ apuMeTHUECKUMU bubnnorexa [JOK
KOPHSIMH N—O0¥ CTeTeHH https://m.edsoo.ru/83105a0e
o8 JleiicTBust ¢ apupMeTUIECKUMU bubmmnoreka HOK
KOPHSIMH N—O0¥ CTeneH: https://m.edsoo.ru/2ablc7bc
29 JleiicTBust ¢ apupMeTUIECKUMU bubmmnoreka HOK
KOPHSIMH N—O0¥ CTereH: https://m.edsoo.ru/each053c
30 JleiicTBust ¢ apuMeTHUECKUMU bubnmnorexa [JOK
KOPHSIMH N—0¥ CTereHH https://m.edsoo.ru/8a5ada51
31 Pemrenne nppanroHanbHbIX bu6muoreka [JOK
ypaBHEHMI U HEPABEHCTB https://m.edsoo0.ru/69106ae7
32 Perenne nppanoHaIbHBIX bubmuoreka [JOK
ypaBHEHHI U HEPABCHCTB https://m.edsoo.ru/9362fead
33 Pemrenne nppanoHanbHbIX bu6muoreka [JOK
ypaBHEHUI U HEPABEHCTB https://m.edsoo0.ru/78d9b391
34 Pemenne nppannoHalbHbBIX bubmuoteka [IOK
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https://m.edsoo.ru/54b815c5
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YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/de7ca33e

35 Pemenue nppanyoHaabHbIX bubmuorexa [IOK
ypaBHEHUI1 1 HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa u rpaduK KOpHs N-Oi bubmmoreka [JOK
CTCICHH https://m.edsoo.ru/ebOcc5e3
37 CgoiicTBa 1 rpaduK KOpHS N-0it bubmuorexa [IOK
CTEIIEeHH https://m.edso0.ru/5f29b9b5
KonrponsHas pabora o reme
38 "ApudmeTrndeckuii KOpeHb N—oi bubanoreka [JOK
creneHu. MppamuonanbHbie https://m.edsoo.ru/f13af630
ypaBHEHUs U HEpaBeHCTBA"
39 Cunyc, KOCHHYC ¥ TaHTE€HC bubmmoreka [JOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/5f605ed0
40 CuHyC, KOCUHYC U TaHTE€HC bubnuoreka [IOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/ec9f4d78
a1 ApKCUHYC, apKKOCHHYC U bubmmoreka [JOK
ApKTAHT'CHC YUCIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKcuHyC, apKKOCUHYC U bubmuoreka [IOK
apKTaHTE€HC YUCIIOBOTO apryMeHTa https://m.edsoo.ru/f1ff9220
8 onperenemme mmronoverpmeeny Bubmoera LIOK
N https://m.edso0.ru/6df195a0
(YHKIIUI YKCIOBOTrO apryMeHTa
4 onpercaeme rpuronoverpmceri BuGmmorexa I1OK
N https://m.edso0.ru/6b61c578
(GyYHKIHI YMCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnorexa [JOK
bopmyIbt https://m.edsoo.ru/6ed2b3ba
16 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuoteka [JOK
bopMmyIbI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmnorexa [JOK
bopmyItbl https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKUE but6morexa [IOK
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bopmyIbl https://m.edsoo.ru/12d1413c
49 [IpeobpazoBanue bubmuorexa [IOK
TPUTOHOMETPHYECKUX BBIPAKCHUN https://m.edsoo.ru/e248c5fc
50 [IpeobOpazoBanue Bu6mumotexa [JOK
TPUTOHOMETPHUCCKUX BBIPAKECHHI https://m.edsoo.ru/09ba5b3d
51 [IpeobpazoBanue bubmuorexa [IOK
TPUTOHOMETPHYECKUX BBIPAKCHUN https://m.edsoo.ru/1f4655da
50 [TpeobOpaszoBanue Bu6muoteka [JOK
TPUTOHOMETPHUCCKUX BBIPAKECHHI https://m.edsoo.ru/76ce9958
53 [IpeobOpaszoBanue Bu6mmoteka [JOK
TPUTOHOMETPHYCCKUX BBIPAKCHHIMA https://m.edsoo.ru/8fa598b5
54 Pemenue TpuroHoMeTprUUECKUX bubnnorexa [JOK
ypaBHEHUIA https://m.edsoo.ru/6baefel9
55 Pemenue TpuroHoMeTpuuecKux Bbu6mmoteka [JOK
ypaBHEHUI https://m.edsoo.ru/alf8d141
56 Pemienue TpuroHoMeTprUUECKUX bubnnorexa [JOK
ypaBHEHUI https://m.edsoo.ru/65a0f2d0
57 Pemrenne TpuroHoMeTpu4eCKuX bubmmnoreka HOK
ypaBHEHUI https://m.edso0.ru/0d8a770d
58 Pemenue TpuronomeTpudeckux bubnnorexa [JOK
ypaBHEHU https://m.edsoo.ru/cec28774
59 PelreHne TpUroHOMETpUYECKUX bubmuoreka [IOK
ypaBHEHUIA https://m.edsoo.ru/e6eec650
o | Soomeme oo ot Bumorera 10K
L https://m.edsoo.ru/ae44ac4c
Tpuronomerpuyeckue ypaBHeHHs
KonTponbnas pabora no teme
o | oomm e o LOK
| . https://m.edsoo.ru/b46a8228
ypaBHeHus"/Bcepoccuiickas
IpoBepoyHas pabora
62 Hrtoroas koHTpoapHas pabora / bubnuoteka [JOK
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Bcepoccuiickas npoBepoyHas
pabora

O0001menue, cucTeMaTH3alUs
3HAHUU 32 Kypc alnredOpbl U Hayall

https://m.edso0.ru/188bbf6c

bu6nmoreka [IOK

63 MareMaThdeckoro aaumsa 10 1 https://m.edso00.ru/33e6629¢
KJacca
Apudmerndeckas u
64 Hcnorssosamne nporpeccn s ! Bumorexa LIOK
https://m.edso00.ru/d36669f8
pEIICHUs PeaTbHBIX 3a71a4
MIPUKJIATHOTO XapaKTepa
beckoneuno yObIBaroras
65 r€OMETPUYECKAsI IPOTPECCHU. 1 Bu6moteka [JOK
CymMa OeCKOHEUHO yOBbIBarOIIEeH https://m.edsoo.ru/1cbf72bl
r€OMETPUYECKON MPOTrPECCUU
bubnunoreka LIOK
66 Popmyna CIOKHBIX POCHTOB 1 https://m.edsoo.ru/538fc437
bubnuoreka IIOK
67 PopMyIa CIOKHBIX TPOLCHTOR . https://m.edscﬁ).ru/c2627eca
O0001enne, cucTeMaTH3aMs
68 3HaHUH 3a Kypc ajreOpbl U Havall 1 bubmuoreka [IOK
MaTeMaTudeckoro aHanmusa 10 https://m.edso0.ru/49f1b827
KJjacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kout I HAata o0pa3oBaTe/IbHbI
. Beero POJIbHBIE paKTH4YeCcKHe H3ydeHns pasoBareJ e
padoThI padoThI pecypcbl
1 Crenenb ¢ palliOHAIbHBIM 1 bubmmoreka [JOK
HOKa3aTesIeM https://m.edso0.ru/a52939b3
2 CBoOMCTBa CTCTIICHU 1 bubmorexa LIOK
https://m.edsoo.ru/ff601408
3 [IpeoOpa3oBanue BHIpAKEHHIA, 1 Bu6muoteka [JOK
COJEPKAIIMX PAlHOHAIBHbIE CTEIIEHU https://m.edso0.ru/3d87e248
4 [IpeoOpa3oBanue BBIpAKEHHIA, 1 Bbu6moteka [JOK
COJZEPKAIIMX PAlHOHAIBHbIE CTEIIEHU https://m.edso0.ru/343c6b64
5 [IpeoOpazoBaHue BBIpAXKEHUH, 1 bubnnorexa [JOK
COJICPIKAIIMX PAIHOHATBHBIC CTCIICHU https://m.edsoo.ru/4064d354
6 [TokazarenbHble ypaBHEHUS U 1 bubmmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c
v [TokazarenbHbIE ypaBHEHUS U 1 bubnuoreka [IOK
HEpPaBCHCTBA https://m.edso0.ru/3d408009
8 [TokazarenbHble ypaBHEHUS U 1 bubmmnoreka HOK
HEpaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 ITokasaTenbHbIE YpaBHEHUS U 1 bubmuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 ITokasaTenbHbIE YpaBHEHUS U 1 bubmuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/536de727
11 [TokazarenbHast QyHKIMS, €€ 1 bubmmnoreka HOK
CBOMCTBaA U TpaduK https://m.edsoo.ru/85bc8132
KonrtponsHas pabora no Teme
| o L BuGorera 10K
| https://m.edsoo.ru/58e8e2f2
¢ynkus. [lokasaTenbHble ypaBHEHUS
U HEpaBeHcTBa"
13 Jlorapudm uucna 1 bubmuoteka [IOK
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https://m.edsoo.ru/3e3230d4

14 Jecatudnbie 1 HATypaJIbHbIE bubnuorexa [JOK

Jorapupmbl https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBanue BHIpAKEHHIA, Bu6muoteka [JOK

COJEPKAIIKX JIOTapH(MBI https://m.edsoo.ru/da48154c
16 [IpeoOpazoBanue BhIpaXKEHUH, bubmuorexa [JOK

COJICPIKAIIHX JIOTAPU(DMBI https://m.edsoo.ru/4beff03b
17 [IpeoOpa3oBanue BHIpAKEHHIA, Bbu6muoteka [JOK

COZEPKAIIKX JIOTapH(MBI https://m.edsoo.ru/fe189f2d
18 [IpeoOpazoBaHue BBIpAKEHUH, bubnnoreka [JOK

COZEPKAIIMX JIOTapH (MBI https://m.edsoo.ru/fadb8aa5
19 Jlorapudmudeckue ypaBHeHUS U bubnnoreka [JOK

HEpPaBCHCTBA https://m.edso0.ru/3034724e
20 Jlorapudmudeckne ypaBHCHUS U bubmmoreka [JOK

HEPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckue ypaBHEHUS U bubnnorexa [JOK

HEPaBCHCTBA https://m.edsoo.ru/9e3f4bc9
29 Jlorapudmudeckne ypaBHCHUS U bubmmoreka [JOK

HEpaBEHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudpmuueckas pyHkius, eé bubmuoreka [IOK

CBOMCTBa M rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudpmuueckas pyHkius, eé bubmuoreka [IOK

CBOMCTBa M rpaduk https://m.edso0.ru/9d102051
o5 Tpuronomerpuyeckue GyHKINU, UX bubmmnorexka HOK

CBOICTBa M TpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckre GyHKIUH, UX bubmuoreka [IOK

CcBO¥CTBa M TrpaduKu https://m.edsoo.ru/d2e4601b
27 Tpuronomerpruyeckue GyHKINH, UX bu6muoreka [JOK

CBOMCTBA U TpapUKu https://m.edsoo.ru/ba9dad6d
8 Tpuronomerpuueckue GyHKINHU, UX bubmuoreka [IOK

cBOICcTBa M rpaduKu https://m.edsoo.ru/24ab3c53
29 IIpumepbl TPUTOHOMETPUUECKUX bubmuoteka [IOK
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HEPaBEHCTB

https://m.edsoo.ru/5272b9%al

[Ipumepsl TPUTOHOMETPHUUECKUX

bub6nmoreka [IOK

30 HEPaBCHCTB https://m.edso0.ru/0c837397
31 [Ipumepsl TPUTOHOMETPUUECKUX Bu6muoteka [JOK
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
30 [Ipumepbl TPUTOHOMETPUUYECKUX bubmuorexa [JOK
HEPaBCHCTB https://m.edso0.ru/0f903c75
KonrponsHas pabora o reme
"Jlorapudpmuueckas ¢yHKIIHS.
SO —— BuSmorexa LIOK
https://m.edso0.ru/10130727
(GYHKIIUU ¥ X
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
bubnnorexa [JOK
34 Henpepeiisie pymicui —"
35 MeTo 1 UHTEPBAJIOB JUIsl pEIICHUS Bbu6mmoteka [JOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
36 Meroxa UHTEPBAIIOB I pELICHUS bubmuoreka [IOK
HEPaBCHCTB https://m.edsoo.ru/Oadbcelb
bubmmnoreka HOK
37 lponssonnas pymKim https://m.edscﬁ).ru/0731ad3d
bubmuoreka [IOK
38 Tlpousomnas pynicuin it edso0 /72300608
39 I'eomeTrpuueckuil u puznyeckuit bubmmnoreka HOK
CMBICIT TIPOM3BOTHOU https://m.edso0.ru/6c8d36ff
40 I'eomeTrpuueckuil u puznyeckuit bubmmnoreka HOK
CMBICJ IPOU3BOTHOM https://m.edsoo.ru/a413ecad
41 [Ipon3BOaHBIE DIIEMEHTAPHBIX bubmuoreka [JOK
GbyHKIH https://m.edsoo.ru/c7550e5f
42 [Ipon3BOHBIE 37IEMEHTAPHBIX bu6muoreka [JOK
byHKIUH https://m.edsoo.ru/14ab3cdb
43 IIpon3BoiHast CyMMBI, TPOU3BEACHMUSI, bubmuoteka [IOK
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4acCTHOTO (hYHKITUHA

https://m.edso0.ru/c12a0552

a4 [IponsBogHAas CyMMBI, IPOU3BEICHUS, bubnuorexa [JOK
YaCTHOTO (DYHKLIUH https://m.edsoo.ru/d598f201
45 [IpousBoHast CyMMBl, IPOU3BEACHMUS, Bu6muoteka [JOK
4acTHOrO (yHKIIHH https://m.edsoo.ru/1de34d4d
o | Lmmee o B LOK
A YHEI https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB U DKCTPEMYMBI
g | e e B LOK
A YHEI https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI
o | e B LOK
A YHEI https://m.edsoo.ru/0b411edd
MOHOTOHHOCTB M 3KCTPEMYMBI
o | e B LOK
A YHEI https://m.edsoo.ru/cafobd2f
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
50 E;I;(;:(HT;SSOH:;E{?;BJ;(;O HK WU Ha bubmmorexa [IOK
YHE https://m.edsoo.ru/fac78f05
OTpe3Ke
51 S;I;(;;KHT;I;:OH:}II?{Z?;I;EO HK WU Ha bubmmorexa [IOK
YHKI https://m.edsoo.ru/fb6asact
OTpe3Ke
52 S;I;(;;KHT;I;:OH:}II?{Z?;I;EO HK WU Ha bubmmorexa [IOK
YHKI https://m.edsoo.ru/cffch7e5
OTpe3Ke
53 E;;(;;KHiiig:oH:ﬁiZfieéo HK UY Ha bubmmorexa [IOK
YHI https://m.eds00.ru/d9469916
OTpe3Ke
S| rmommors maseres fyme o Bu6mmotera LIOK
YHKR https://m.edsoo.ru/ad15000e
OTpe3Ke
55 HaxoxxaeHne HanOoIbIIero u bu6nunorexa LIOK



https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e

HaMMEHBUIEr0 3HaYeHUs (PYHKIUHU Ha
OTpe3Ke

[IpuMeHeHne Npou3BOJHON IS
HaXO0XKJICHUs HAaWIy4llIero penieHus B

https://m.edsoo.ru/86adchfd

bub6nmmoreka [IOK

56 TPHIJIATTHBIX 3alatax, https://m.edso0.ru/13205d80
OIIpeJIeJIEHUs] CKOPOCTH IIpolecca,
3aJJaHHOTO (POPMYJIOi MK TpaduKOM
KonTposibHas Ta 110 TEM
57 "l'cl)poflggonliaﬂ?ag;niqe;elfnee bubmorexa [IOK
on https://m.edsoo.ru/f8ed5f99
MIPOU3BOIHOM
58 [lepBoobOpaznas. Tabnuna Bbu6moteka [JOK
IEPBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [TepBoobpaznas. Tabnuna bubnnorexa [JOK
epBOOOPA3HBIX https://m.edso0.ru/30c3697b
60 HuTterpan, reomeTpudyeckuii u bubnnorexa [JOK
(bu3MUECKHi CMBICI HHTErpajia https://m.edso0.ru/391272c9
61 WuTerpain, reomeTpuyecKkuii u Bbu6mmoteka [JOK
(bu3NUIeCKHii CMBICI HHTErpaa https://m.edsoo.ru/d359fb5f
62 HHrerpail, reOMETpUYECKUN U bubmuoreka [IOK
(bu3MUECKHA CMBICIT HHTErpajia https://m.edsoo.ru/07eb464b
63 Brruncnenune unrerpana no ¢popmyiie bubmmnoreka HOK
Herorona—Jleitouuna https://m.edsoo.ru/b9b225c3
64 Brruucnenue nnterpana no gpopmyine bubmuoreka [IOK
Hetorona—Jleitbanna https://m.edsoo.ru/b800deb4
65 Boruncnenune unrerpana no ¢popmyiie bubmmnoreka HOK
Herorona—JleiiOHuia https://m.edsoo.ru/f5eed075
66 Boruncnenue unrerpana no ¢gopmysie bubmmnoreka HOK
Hprorona—1JleitOHuna https://m.edsoo.ru/41da431a
67 CucremMbl TMHEVHBIX YpaBHEHUN bubmmorexa [IOK
https://m.edso0.ru/b648235a
68 Cucrempl TMHENHBIX YpaBHEHUN bubmorexa LIOK
https://m.edsoo.ru/5ab83864
69 Pemenne npukiaaHbIX 3a1a4 ¢ bubmuoteka [IOK
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ITOMOIIBIO CUCTEMBI JINHEUHBIX
YpPaBHEHUU

Pemenne npukiagHeIx 3a1a4y ¢

https://m.edsoo.ru/a4d65ee5

9 Bubmunorexa IIOK

70 MTOMOUIBIO CUCTEMBI JIMHEHHBIX . 1
— https://m.edsoo.ru/aa5962el
CucTeMbl 1 COBOKYITHOCTH HEJIBIX,

71 palMOHANIBHBIX, UPPALIMOHAJIBHBIX, bubmuorexa [IOK
MOKa3aTeNbHbIX, JIOTapHU(PMUIECKUX https://m.eds00.ru/48190472
YpaBHEHHH U HEPaBEHCTB
CucTteMbl U COBOKYITHOCTH LIEJIBIX,

72 palMOHAIBHBIX, UPPALIUOHAIIBHBIX, Bbu6moteka [JOK
[OKa3aTeIbHBIX, JJIOTapH(pMUIECKHX https://m.edsoo.ru/2dbd3859
YPAaBHEHUW U HEPABEHCTB
CucTeMbl 1 COBOKYITHOCTH IEIIBIX,

73 palnMoHaIbHBIX, UPPALIUOHATILHBIX, bubnuoreka [IOK
MOKa3aTeNbHBIX, JIOrapU(PMUICCKUX https://m.edsoo.ru/7ab8d17e
ypaBHEHUI U HEPABEHCTB
CucTeMbl 1 COBOKYITHOCTH IEJIBIX,

74 palnMoHaIbHBIX, UPPALIUOHATILHBIX, bubnuoreka [IOK
MOKAa3aTeNbHbIX, JIOTApHU(PMUISCKUX https://m.edsoo.ru/81cccfe9
ypaBHEHUI U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKIUN bubmuoreka [IOK
JUISL pEILICHUs] YPAaBHEHUH M CHCTEM https://m.edso00.ru/039949bf

76 Hcnonb3oBanue rpa¢ukoB QyHKIUN bubmmnoreka HOK
IUISL pEILICHNs] YPaBHEHHUH B CHCTEM https://m.edsoo.ru/a7d95f79
IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEIICHUIO B

noamoreka [JOK
77 MaTeMaTHUUYECKUX 3a7a4 U 3a7ad 13
o 8 https://m.edsoo.ru/ca878deb
pa3aMyYHbIX 00JacTel HayKu U
peanbHON )KU3HU
KonrtponsHas pabora no Teme
bu6muoreka [JOK
78 "NHTerpan u ero npruMeHeHusl. -

Cucremsl ypaBHeHUI"

https://m.edsoo.ru/471c735b
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79 HarypanbHble 1 11ebIe Yucia B bubnuorexa [JOK
3ajauax U3 peajbHOM KU3HU https://m.edsoo.ru/3ceel327
80 HarypanbHble u niensle 4yucna B Bu6muoteka [JOK
3ajauax U3 peajbHOMN KU3HU https://m.edsoo.ru/a35a131d
81 HarypanbHble U 11ebIe Yucia B bubnuorexa [IOK
3ajauax U3 peajbHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKK JETMMOCTH LIETBIX YUCE Bubmzorexa HOK
https://m.edsoo.ru/51696a67
83 [Tpu3Haku JETUMOCTH LENBIX YUCEIT bubmaorexa LIOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3Haku JEITUMOCTH LEIBIX YUCEIT bubmorexa [IOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpeHue, 06001IIeHNE, bubnunoreka LIOK
CHUCTEMAaTH3allMsl 3HAaHWIA. Y paBHEHHUS https://m.edsoo0.ru/0312cf8c
86 [ToBTOpeHME, 0000IIECHNE, bu6nmorexa LIOK
CHCTeMaTH3alus 3HAHUH. Y paBHEHHUSI https://m.edsoo.ru/247d2fe7
87 [ToBTOpeHue, 06001IeHNE, bubnunoreka LIOK
CHUCTEMAaTH3alMsl 3HAaHWIA. Y paBHEHUS https://m.edsoo.ru/e8h87729
88 [ToBTOpenue, 06001IeHNE, bubnmorexa LIOK
CHCTeMaTH3alus 3HAHUH. Y paBHEHHUSI https://m.edsoo.ru/1bf2fb98
89 [ToBTOpenue, 06001IEHNE, bu6mmoteka IIOK
CHCTEMaTH3allUs 3HAHUH. Y paBHCHHS https://m.edso0.ru/9c44c6ca
90 [ToBTOpenue, 06001IEHNE, bubmmoteka IIOK
CHCTEMaTH3allus 3HAHUH. Y paBHCHHS https://m.edso0.ru/337aad59
R R Bu6mnotexa LIOK
' https://m.edsoo.ru/a86014el
Hepasencraa
2 | oo oo BuGmotexa LIOK
' https://m.edsoo.ru/5c45a60a
Hepasencraa
[ToBTOpeHwme, 0606LueH1fe, Butmiorexa [[OK
93 CHCTEMATH3AINS 3HAHUIA.

HepasencrBa

https://m.edso0.ru/19304aba
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[ToBTOpenue, 0600IIEHNE,

94 cHCTEMAaTH3alLus 3HAHUI 1 Brbmrorexa LIOK
' https://m.edsoo.ru/c3d4b282
Hepapencrtpa
95 gfci?ﬁzfﬁ&i?u?&ioflﬁzige’CHCTeMH 1 bubmaorexa LIOK
- : https://m.edsoo.ru/a20b8a4c
YpaBHCHHIA
[ToBTOpEeHME, 0000IIECHNE,
96 cucremarusanug 3Hanuii. CUCTEMBL 1 bubmaorexa LIOK
- : https://m.edsoo.ru/a012476d
YpaBHCHHIA
97 [ToBTOpeHue, o600IIEH e, 1 bub6nmoreka [IOK
cucTeMaTHu3anus 3Hanuil. yHKuun https://m.edsoo.ru/d620c191
98 [ToBTOpeHme, 06001IIeHNE, 1 bubnunoreka LIOK
cucTeMaTH3anus 3HaHui. OyHKIUN https://m.edso0.ru/7017196f
99 HToroBast KOHTpOJIbHAS paboTa 1 Eﬁg?ﬁ%;ﬁii?ﬁls 13c9889
bubmuoreka [{OK
100 HroroBast koHTpoIbHAs paboTa 1 hitps://m.eds00.ru/2276973
O0001enne, cucreMaTH3aIusa 3HAHUH
101 3a Kypc anreOpbl 1 Hava 1 bubnnorexa [JOK
MareMarndeckoro anammsa 10-11 https://m.edso0.ru/3330f7ef
KJIaCCOB
O06001Ienue, cucTeMaTH3alus 3HaHUH
102 3a Kypc ainreOpsl U Haval 1 bubmuoreka [IOK
MareMaTthdeckoro anamusa 10-11 https://m.edsoo.ru/cead345e
KJIaCCOB
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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«BEPOATHOCTDb U CTATUCTHUKA»
MNOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma yueGHOTro Kypca «BeposaTHOCTh U cTaTUCTHKa» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 xmaccoB paspaboraHa Ha ocHoBe denepanbHOTO TrocyaapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAApTa CpEeIHEro oOmero ooOpa3oBaHHA, C YYETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUM, MNPEABSBIAEMBIX K MaTeMaTHYeCKOMY OOpa30oBaHMIO, W TpaauLUil
poccuiickoro oOpa3oBanusi. Peanmmzaiusi mporpaMmbl 00eCIeUnMBAeT OBJIAJCHUE KITFOUEBBIMU
KOMIETEHIUSIMH, COCTaBJISIONIMMHU OCHOBY JJISI CAMOPA3BUTHUSL U HENPEPHIBHOTO 00pa3oBaHUS,
[IEJIOCTHOCTh  OOLIEKYJAbTYPHOTO, JIMYHOCTHOTO U TI03HABATEIBHOTO PAa3BUTHS JIMYHOCTU
oOyyJaronuxcs.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHblil Kypc «BeposTHOCTh M CTaTUCTHKA» 0A30BOr0 YPOBHS SIBJIAETCS MPOJOJIKEHUEM
U pa3BUTHEM OJHOMMEHHOTO Y4eOHOTrOo Kypca 0a30BOro YpOBHS OCHOBHOHM ImKoubl. Kypc
npeaHasHayeH A (GOpMHUPOBAHUSA Y OOyYarOIIMUXCSl CTATUCTUYECKOM KYJIbTYpbl U OHUMAaHUS
pPOJM TEOPUH BEPOSATHOCTEH KaK MATEeMaTHYECKOTO WHCTPYMEHTA I M3YyYCHHS CIIydailHBIX
coObITHH, BenMuMH U mpoueccoB. llpm wu3ydeHnum Kypca oOoraiiaroTcsi NpeaAcTaBIECHUs
yUYaIIUXCSl 0 METO/IaX MCCIEIOBAaHUS N3MEHUNBOTO MUPA, Pa3BUBACTCS MIOHUMAHNAE 3HAYUMOCTH
U OOLIHOCTH MaTeMaTHYECKUX METOAOB IO3HAHHMS KaK HEOThEMJIEMOH 4acTh COBPEMEHHOIO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI.

Copnepxkanue Kypca HalpaBiIeHO Ha 3aKpeljieHWe 3HAHUM, MOJyYEHHbBIX MPHU U3Y4YEHUHU
Kypca OCHOBHOW IIKOJBI M Ha pa3BUTHE NPEACTABICHUH O CIy4alHBIX BEIMYMHAX U
B3aMMOCBS35IX MEXJYy HUMH Ha BaXHbIX IPHUMEpPaxX, CIOKETbl KOTOPBIX MOYEPHHYTHI M3
OKPY’KaIoMIEero MHUpa.

B cooTBeTcTBMM C yKa3aHHBIMM IIEJISIMH B CTPYKType yueOHOro kKypca «BeposTHOCTh U
CTaTUCTHKA» CpETHEH IIKOJBl Ha 0a30BOM YpPOBHE BBIJECIECHBI CIEAYIOIINE OCHOBHBIC
cofepxarenbHble TUHUU: «CiydaiiHble COOBITHSL M BEpOSATHOCTH», «CiydaiiHble BETMYMHBI U
3aKOH OOJIBIINX YHCEI.

BaxHyro uacTb Kypca 3aHMMaeT MH3Y4Y€HHE TEOMETPUYECKOr0 U OMHOMMAIBHOIO
pacripenielieHuii M 3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJOTaMH — TIOKA3aTelIbHBIM |
HOPMaJIbHBIM pacipeaeICHUSIMU.

Conepxanne ymHUM «CiydaifHbIe COOBITHSI W BEPOSTHOCTH» CIYXXHT OCHOBOHM st
(dopMHpOBaHUS NpPEJCTABICHUH O paclpelielIeHUd BEpOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIydaifHBIX BEIIMYHH, a TAK)Ke dTa JIMHUS HEoOXoauMa Kak 0a3a i M3y4eHHUs 3aKOHA OOJIBIITNX
yucen — (QyHIAMEHTaJIbHOIO 3aKOHA, JICHCTBYIOIIErO B NMPHUPOJAE M OOILIECTBE M HMEIOIIEro
MaTematuueckyro  ¢opmanuzanuto. Cam  3akOH  OOJNBIIMX  YWCEN  Mpeasiaraercs B
03HAKOMUTENBHON (popMe ¢ MUHUMAJIbHBIM UCIOJIb30BAHUEM MAaTEMAaTHUYECKOT0 (popMaIn3ma.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CITY9allHBIMU BEJTMUYMHAMH, aKIIEHTUPYIOT BHUMaHUE
MIKOJbHUKOB HA ONHCAHWU M M3YYEHUH CIy4alHbBIX SBJICHUH C IOMOIIBIO HEMpPEePBIBHBIX
¢ynknuii. OCHOBHOE BHUMAHHUE YIEISIETCS MTOKA3aTeIbHOMY U HOPMAJIbHOMY PacIpeleIeHUsM,
Opd 3TOM IMpEAIojaraercs O3HAKOMHUTEIbHOE H3ydeHHe MaTepuana 0e3 J0Ka3aTelbCTB
MPUMEHSIEMbIX (PAKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha wmsyuenue kypca «BeposTHOCTh M CTaTHCTHKAa» Ha 0a30BOM YpOBHE OTBOAUTCS | dac B
HEJIEI0 B TEYCHHE KaXKIO0ro roja o0y4deHus, Bcero 68 yaeOHBIX 4acoB.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBnenne NOaHHBIX C MOMOIIBIO Tabmui W auarpamm. CpemHee apudmeTnyeckoe,
MearaHa, HauOoJiblllee M HAaUMEHbIIee 3HAUYEHHUs, pa3Max, JAUCIEPCHs U CTaHAAPTHOE OTKJIOHEHHE
YHCIIOBBIX HAOOPOB.

CrnyuyaiiHple SKCIIEpUMEHTHI (OMBITHI) M CIIy4ailHble COOBITHS. OJIeMEHTapHbIE COOBITUA
(ucxonpl). BeposTHOCTH citydallHOTO COOBITHS. bBIM30CTH YacTOTBI W BEPOATHOCTH COOBITHH.
CrnyyaiiHble OIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMH. BeposTHOCTH COOBITUN B
OIBITAaX C PABHOBO3MO>KHBIMHU AJIEMEHTAPHBIMH COOBITUSIMH.

Onepauuu Hax COOBITUAMHU: TEepecedeHHe, OOBbEIWHEHHUE, IPOTUBOIOIOXKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyna ciokeHus: BEpOATHOCTEN.

VYcinoBHas BEpOSTHOCTh. YMHOXKEHHE BEpOSITHOCTEH. JlepeBO Clayd4ailHOro HSKCIEpUMEHTA.
dopmyna moaHON BeposiTHOCTH. HezaBucuMbIe COOBITHS.

Komb6unaroproe mpasuio ymHOxeHus. [lepectanoBku u Qaktopuan. Yuciao codeTaHuil.
Tpeyronbuuk [lackang. @opmyna Ounoma HeroToHa.

bunaphblii ciay4yaiiHbIi ONIBIT (UCTIBITAHKE), yeieX U Heyaaua. HezaBucumele ucnbitanus. Cepus
HE3aBHCHUMBIX UCIBITAaHUH 10 nepBoro ycnexa. Cepus HE3aBUCUMBIX UCIIBITaHUN bepHysuin.

CnyuaiiHas BenuunHa. Pacnipenenenue BepositHocTeil. [{uarpamma pacnpenenenus. [Ipumepst
pacripenienieHuii, B TOM 9HCie, TeOMETPHYECKOe M ONHOMHUAIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKH CIIyYalHBIX BEJIMYMH: MAaTEMaTH4YECKOE OKHMIAHME, JUCIIEPCUS U
CTaHJapTHOE OTKJIOHeHue. I[Ipumeprl mprHMeHEeHus MaTeMaTH4eCKOro OXHMJIaHHsA, B TOM YHCIE B
3ajja4ax W3 MOBCEAHEBHOW >KM3HU. MaTemaTuueckoe OKUJaHuEe OMHApHON ciaydallHON BEJIWYUHBI.
MatemaTuueckoe 0’KMJaHUE CYMMBI CIIy4alHbIX BEIMYMH. MaTeMaTH4eCcKoe OXKUAAHUE U JUCIEPCUs
T€OMETPUUYECKOTO U OMHOMHUAIBLHOTO PaCTIPEICIICHUIA.

3akoH OOJBIIMX YHUCET M €ro pojib B Hayke, Mpupojae u ooduiectBe. BriOopouHbslit MeTOA
HCCIIE0BAHMM.

IIpumepsl HEMPEPBIBHBIX CIy4alHBIX BeIW4MH. [[oHATHE O TUIOTHOCTH pacnpeseneHus. 3aiaqu,
MIPUBOAIINE K HOPMAIILHOMY paclpeesieHuIo. [IoHsITHEe 0 HOpManbHOM pacIlpeaeiICHAH.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbHI

JIMdHOCTHBIE PE3yJabTaThl OCBOCHHUS MpOrpamMMmbl ydeOHoro mpeamera «MaTemaTuka
XapaKTepU3yHOTCS:

I'pa:xknanckoe BocnnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOHN MO3UIIMKA 00YYaIOIIErocsl KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUUCKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHYECKHX OCHOBAaX (PYHKIIMOHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SBJICHHUM, MPOIEAYP TPaKAAHCKOTO oOImecTBa (BBIOOPHI, OMPOCHI W TP.),
YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMA WHCTUTYTAMU B COOTBETCTBUU C MX (DYHKUIUSAMHU H
Ha3HAUYCHHUEM.

IIaTpnoTnyeckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCUMCKON TPaKJAHCKOW HMICHTUYHOCTH, YBOKECHHS K MPOLUIOMY M
HACTOSIIEMY POCCHMCKOW MaTEMAaTHKH, LIEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHHUSM POCCHUHUCKUX
MaTeMaTUKOB U POCCUMCKON MaTEMaTUYECKOW LIKOJIbI, K UCIOIb30BAHUIO 3TUX JTIOCTUKEHUHN B IPYTUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAHUEM JyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoza; ChOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, ITUYECKOr0 MOBEJCHNUS, CBA3aHHOTO C IPAKTUUECKUM IPUMEHEHHEM JOCTHXKEHUM HayKu U
NEeSTEILHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OYIYILETO.

IcTeTHYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIOYAs 3CTETHKY MATEeMaTHYECKHUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajad, pEIICHUN, pPacCy IECHUN; BOCHPUMUMYUBOCTHIO K MATEMAaTUYECKUM acleKTaM
Pa3IMYHBIX BUJIOB HCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO YMCHHS IPUMEHATh MaTeMaTHYCCKUE 3HAHUS B MHTEpPEcax 370POBOTO U
6e3omacHOro obpasa KM3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3J0POBbIO (3I0pOBOE MUTAHHE,
cOamaHCUpPOBAaHHBIA PEXXUM 3aHATHM M OTAbIXA, peryispHas (Gu3nueckas aKTUBHOCTD); (PU3HUECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBHOMN JESITEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYIy, OCOZHAHHUEM IIEHHOCTHU TPYIOTIO0MS; HHTEPECOM K pa3uuHbIM chepam
MpopeCCHOHANBHON JIEATETFHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €€ MPUIIOKECHUSIMHU, YMEHHEM
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymymiell mpodeccuu U peann30BbHIBATH COOCTBEHHBIE >KU3HEHHBIE
MJIaHBI; TOTOBHOCTBIO M CITOCOOHOCTBIO K MAaT€MAaTHUYE€CKOMY OOpa3OBaHHUIO M CaMOOOpPa30BAaHUIO Ha
MPOTSHKEHUHM BCEM KU3HM; FOTOBHOCTHIO K AKTUBHOMY YYaCTUIO B PEHICHUM MPAKTHUECKUX 3a]1a4
MAaTeMaTUYECKON HAITPaBJICHHOCTH.

IKoJ0rnyecKoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTBIO ~ DKOJOTHYECKON  KYJIbTYpbl, TIOHUMAHUEM BIMSHHUS  COIMATIBHO-
SKOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJHOM U COLMAIbHOW Cpelbl, OCO3HAHHEM
JI00ABHOTO XapaKTepa DKOJIOTMYECKUX MPOoOJeM; OpUEHTAIMell Ha MPUMEHEHHE MaTeMaTHYECKUX
3HAHUU NI PEIIeHUs 3a/1a4 B 00JIaCTU OKPYKAIOIIEH Cpeibl, TUTAHUPOBAHHMSI TTOCTYITIKOB U OIEHKU HX
BO3MOXHBIX MOCJICICTBUN JIJIsI OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH ¥ OOIIECTBEHHON MPAKTUKW, TOHUMAaHUEM MaTeMaTH4eCKOW HayKd Kak cepbl 4elOBEUYeCKOU
NESATETLHOCTH, ATANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIsl PA3BUTHS [IUBUIN3AINN; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKd M MaTeMaTH4eCKOM KyJIbTypOol Kak CpeICTBOM IIO3HAHHMS MHPA; TOTOBHOCTBIO
OCYILIECTBJISATh MPOEKTHYIO U HUCCIIEN0BATEIbCKYIO AEATEIbHOCTh MHANBHUAYAJIbHO U B TPYIIIE.



METANIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IIporpaMMbl yueOHoro mnpeamera «MaTtemaTukay
XapaKTepU3yIOTCs OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENAbHBIMU OeLCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCMEUAMU, YHUBEPCATbHLIMU PECYAMUSHLIMU OCUCBUAMU.

1)

Yuueepcanvuvie nosznasamenvnvie Oeiicmsus, obecneuusaom @Gopmuposarue 0a308blx

KOCHUMUBHBIX NPOYEcco8 00y4aruuxcs (0ceoeHue Mmemooos MNO3HAHUS OKPYICAIOUWe20 MUupa,
npuMeHeHue 102U4eCKUX, UCCIe008aAMeNbCKUX onepayuil, ymeHui pabomams ¢ ungopmayuelti).
Ba3oBble JJoruuyeckue AelicTBUA:

BBIIBJISITH M XapaKTEepHU30BaTh CYIIECTBEHHbBIC IPU3HAKH MaTEeMAaTUYECKUX OOBEKTOB,
MOHATHIA, OTHOIICHWA MEXAY NOHITHIMH, (OPMYIUPOBATh OMPEACICHUS TOHSITHI;
YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KiAacCU(UKALKU, OCHOBAHUS Al 00OOILIECHUS U
CpPaBHEHHUs, KpUTEPUU IIPOBOAMMOIO aHAJIN3a;

BOCHPUHUMATH, (OPMYIHpPOBaTH M NPEOOPA3OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIE H
OTpHUIaTeNbHbIE, EAMHUYHbIC, YACTHBIE U OOIIIKE; YCIOBHBIE;

BBISIBJISTh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTHBOPEUYUs B (akTax,
JMAHHBIX, HAOMIOJNEHUSX U YTBEPXKICHUAX; IMpeJiaraTb KPUTEPUU JUISI BBISBICHUSA
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIL;

JieNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKU, IEAYKTHUBHBIX WU WHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSITENIBHO JI0KA3aTebCTBA MATEMAaTUYECKUX YTBEPKACHUN (TIPSAMBIE U OT
MPOTUBHOTO), BBICTPAWBaTh apPryMEHTALMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BBIOMpaTh crioco0 pelieHus: yueOHON 3a7aun (CpaBHUBATh HECKOJBKO BapUaHTOB PELICHHS,
BBIOMpaTh HanboJiee MOAXOSAIINN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbcKue AeiicTBUSA:

UCIIOJIB30BaTh BOMPOCHI KaK HCCIIEAOBATEILCKUN MHCTPYMEHT IMO3HAHUS, (POpPMYyIUpOBaTH
BOTIPOCHI, (PUKCUPYIOIIUE MPOTHBOPEUUE, NMpoOJIeMy, yCTaHABJIMBaTh MCKOMOE U JIaHHOE,
(bopMHPOBATh TUIOTE3Y, APIYMEHTHPOBATH CBOIO MO3ULINIO0, MHEHHUE;

MPOBOAUTh  CAMOCTOSITENIBHO  CIUITAHUPOBAHHBIM ~ DKCIEPUMEHT, HCCIEAOBaHHUE  TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYEeCKOr0 O0OBEKTa, SBIICHUS, IMPOIIECCa, BHISBICHUIO
3aBHCHMOCTEHN MEXIy 00BEKTaMU, SIBICHUSMH, TIPOIIECCAMU;

CaMOCTOSITENILHO (DOPMYITHPOBATH OOOOIIEHUS W BBIBOJBI IO pPe3yJIbTaTaM IPOBEIEHHOTO
HaAOJIIOJICHUS, WCCIIEJOBAaHUs, OICHUBATh JOCTOBEPHOCTH IMOJIYYCHHBIX PE3yIbTaTOB,
BBIBOJIOB Y 00OOILEHHUIH;

HpOFHOSI/IpOBaTI) BO3MOXXHOC pa3BI/ITI/I€ HpOHCCCﬁ, a TAKXXC BbIIBUT'ATh HpC}IHOJ'IO)KeHI/ISI 0 €ro
pa3BI/ITI/II/I B HOBBIX }’CJ'IOBI/IHX.

Padora ¢ undopmanmeii:

2)

BBISIBIIAATE TeDUIMTHI WHPOPMAIINHY, TAHHBIX, HEOOXOIMMBIX JIJIsl OTBETa HA BOIPOC M IS
peIeH s 3a/1a9H;

BbIOMpaTh  MHPOPMALMIO U3  HCTOYHHUKOB  DPA3IUYHBIX  THUIIOB, aHAJIW3MPOBATH,
CHCTEMaTU3HpOBAaTh M MHTEPIPETUPOBATh HH(GOPMAIMIO Pa3IUYHBIX BUAOB U  (QOpM
MIPEICTABIICHHS,

CTPYKTYpUPOBaTh MH(OPMAIIHIO, IPEJCTABIATL €€ B Pa3IMUHBIX (OpMax, WILTIOCTPUPOBATD
rpapuyuecKy;

OILIEHUBATh HAIEKHOCTh HH(POPMAIIHU TIO CAMOCTOSTENILHO CHOPMYITHPOBAHHBIM KPHUTEPHSIM.
Vhusepcanvuvie KomMyHuxamugnwle Oelicmeus, 00ecnevusarm cQopmMupo8aHHoCcns

COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
Oo0urenne:



BOCIIPUHMMATh U (OPMYJIMPOBATH CYKICHHUS B COOTBETCTBUM C YCJOBHUSAMHU M IIENSMHU
OOLICHNS; SICHO, TOYHO, IPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PECHUS B YCTHBIX U IMUCHMEHHBIX
TCKCTAx, AaBaTb IOACHCHHA II0 XOAY PCHICHHUA 3aaadyd, KOMMCHTHUPOBATH HOHy‘IeHHbeI
pe3ynbTar;

B X0Je OOCYXIEHHs 33/aBaTh BOIPOCHI IO CYIIECTBY OOCYKAaeMOW TEMBI, MPOOIIEMBI,
pemaeMoi/’I 3aa4M, BbICKA3bIBATh UJCH, HALICJICHHBIC Ha ITOUCK PCIICHUS; COIIOCTABJIATH CBOU
CY)KACHHS C CYXICHHSIMH JPYI'UX YYaCTHHUKOB JHajora, OOHapyKHBaTh pa3indue U
CXOJICTBO IO3MIINI1; B KOPPEKTHOH popme hopMynupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHS;
HPENCTABIATh PE3YJbTAaThl PEUICHHs 3a/1a4yd, JKCIICPUMEHTa, MHCCICIOBAHUS, MPOCKTa;
CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUICHHS € Y4ETOM 3aiad IPE3CHTALUH U
0c0OEHHOCTEH ayTUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh W WCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYAJILHON pabOTHI TpH
peunieHny y4eOHBIX 3a7ad; MPUHUMATh IeJb COBMECTHOW JIEATEIhHOCTH, IUIAHHPOBATH
OpTraHU3aII0 COBMECTHOM pabOoThI, paclpeeNiaTh BUAbI paOdoT, TOTOBAPUBATHCS, 00CYKIATh
MPOIIECC U pe3ybTaT padOThl; 0000IIATh MHEHUS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B TPYMNOBBIX (opMax paboTsl (0OCykIeHus, OOMEH MHEHHUH, «MO3TOBBIE
IITYPMBI» W WHBIC); BBIMOJHATH CBOK 4YacTh pabOThl U KOOPAMHUPOBATH CBOU JICHCTBHS C
JIPYTHUMH YICHAMH KOMAH]IbI, OIICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOMIUMH MPOIYKT TIO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvhvie pezynsmuenwvie Oeiicmeus, obecneuudarom @GopmMuposanue CMblCI08bIX
YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3anusi:

COCTaBJATh IUIAH, QJITOPUTM peIIeHHUs 3a/adyd, BBIOMpPATh CHOCOO pemieHuss ¢ y4EToM
UMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATH
BapHaHThI PEUICHHUH ¢ y4€TOM HOBOM HMH(OPMALIHH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMM MO3HABATEJILHOM pe(IEKCHUN KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUNA U
MBICIIMTENBHBIX IPOLECCOB, WX PpE3yJlbTaToOB; BIAAETh CHOCO0AMU CaMONPOBEPKHU,
CaMOKOHTPOJIS MpoIiecca U pe3yibTaTa peleHuss MaTeMaTUYeCKOM 3a1a4u;

IIPENBUIIETh TPYOHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPH PEIIECHUM 3a]a4d, BHOCHUTH
KOPPEKTHBBl B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBbCTB, JIAHHBIX, HaNJIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEM;

OLIEHUBAaTh COOTBETCTBHUE PE3yJbTaTa LEIN M YCIOBHUSIM, OOBSCHATh MPUYUHBI JOCTHXKEHUS
WIM HEJOCTWKEHUS pe3ylbTaToOB JAESITEIbHOCTH, HAXOAWTh OIIMOKY, J1aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

YurtaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh HOHATUAMU: cpeAHee apudmernyeckoe, MeauaHa, HauOosbllee, HaUMEHbIIEe
3Ha4YEHUE, Pa3MaX MaCCUBA YUCIIOBBIX JAHHBIX.

OnepupoBaTh TOHATHAMU: CIy4alHBI SKCHEpUMEHT (ONBIT) W  ClIy4yailHOe COOBITHE,
3JIEMEHTapHOE COObITHE (PJIEMEHTApHBIM HCXOJ) CIy4alHOTO OIbITA; HAaXOJUTh BEPOSITHOCTH B
OIBITaX C PABHOBO3MOXHBIMH CIyYalHBIMU COOBITHUSIMH, HaXOAMTh M CpPaBHHUBATh BEPOSTHOCTH
COOBITHUI B M3YYEHHBIX CIy4YailHBbIX 3KCIIEpUMEHTAX.



Haxonutes u QopmynupoBaTh COOBITHS: TepeceueHHe M OObEIUHEHHE IaHHBIX COOBITHH,
COOBITHE, TPOTUBOIOJIOKHOE JAaHHOMY COOBITHIO; MTOJIb30BaThCs JUarpaMmMamu Oiiepa U GopmyIioit
CIIO’KEHHSI BEPOATHOCTEH MPH PEeIICHUHN 3ajad.

OnepupoBaTh NOHATHSAMM: YCIOBHAs BEPOSATHOCTb, HE3aBUCHUMBIE COOBITHS; HaXOIUTh
BEPOSTHOCTH C TIOMOIIBIO MPaBUIJIa YMHOXKEHHS, C TIOMOIIIBIO JIEpeBa CIy4YaifHOTO OMBITA.

[TpuMeHATH KOMOMHATOPHOE NPABHJIO YMHOXKEHUS NP PEILICHUH 3a/1au.

OmnepupoBarh MOHATUSAMH: HCIBITAHUE, HE3aBUCUMBIC MCIIBITAHUS, CEpHUs UCIBITAHUH, yCleX H
HeyJaya; HaXOAUTb BEPOSITHOCTU COOBITMH B CEPUM HE3aBHCHUMBIX HCIBITAHWH /10 MEPBOIO yCIIEXa,
HaXOJUTh BEPOSITHOCTU COOBITUM B CEpUU UCHBITAHUN bepHyu.

OnepupoBaTh NOHATHAMMU: CllydailHas BEJIMYMHA, paclipelleIeHue BEpOsSTHOCTEH, auarpamma
pacrpeeneHusl.

11 KJIACC

CpaBHUBaTh BEpPOATHOCTH 3HAUEHUN CIy4yallHOM BEIWYMHBI II0 pPAcCIpEeAciiEHUI0 WIH C
IIOMOLIBIO AUATPAMM.

OnepupoBaTh HOHATHEM MAaTEMaTHUYECKOIO 0XKHIaHUS; IPUBOAUTH PUMEPDI, KaK IPUMEHSETCS
MaTEMaTHYECKOE OKUAAHNUE CIIy4alHON BEJIMUMHBI HAXOJUTh MATEMAaTUYECKOE OKUJaHUE 110 JaHHOMY
pacnpeneIeHuIO.

Hmetsb nmpeacTaBieHue o0 3aKoHe OOJIBIINX YUCE.

HwmeTp nipeacTaBiieHre O HOPMAaJIbHOM PAacIpPEACIICHUN.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/n NPOrpamMmbl Bcero Kourpoanneie  Tlpaxruueckue o0pa3oBaTre/ibHbIE
padoThI padoThI pecypes
1 [IpencraBneHue JaHHBIX U OMUCATENbHAS 4 bub6nmoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaiiHble OIBITHI U CllydaiiHble COOBITHS, BuGmuotexa LOK
2 OTIBITHI C PABHOBO3MOKHBIMHU 3 1 .
3IIEMEHTAPHBIMU UCXONAMU https://m.edsoo.ru/e0b7b0f1
3 Omneparuu HaJl COOBITHAMU, CIIOKEHUE 3 bubmmoreka [JOK
BEPOSTHOCTEM https://m.edsoo.ru/e0b7b0fl
YcnoBHas BEpOATHOCTb, IEPEBO Bubnmorexa [IOK
4 CIIY9aifHOTO OITBITa, (DOpMYIIa IOJTHON 6 https://m.edsoo.ru/e0b7bOfL
BEPOSITHOCTH M HE3aBUCUMOCTb COOBITUI — '
bubmuoreka [IOK
> DTIEMEHTEI KOMOUHATOPHKH 4 https://m.edscﬁ).ru/e0b7b0f1
. bubnuoreka [{OK
6 Cepun nocnenoBaTeNbHBIX UCTIBITAHUI 3 1 https://m.edsoo.ru/e0b7bOfL
. bubmuoreka [IOK
7 CrnyuaiiHble BeTHUUHBI U paclpeieTICHHUs 6 https://m.eds0o.ru/e0b7b0f1
8 O0o01IeHre U CHCTeMAaTH3aNNs 3HAHUN 5 2 ]IWStI/tIgSJ,I'I;I/?rTleeIEjaSCI)_E)OrI:/eOWbO f1
OBIIEE KOJIMYECTBO YACOB I10 34 2 2

[NPOT'PAMME
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11 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThbI padoTsI pecypcb
1 MaremaTtnueckoe 0KMIaHNUE CIIydalHON 4 Bu6muotexa [JOK
BEJIMYHHBI https://m.edsoo.ru/5fbc5dcl
2 Jucnepcus u cTaHIapTHOE OTKJIIOHEHUE 4 1 bubmuorexa [JOK
CITy4ailHOW BEJTMYUHBI https://m.edsoo.ru/5fbc5dcl
bubnunoreka LIOK
3 3aKoH bombmX Hncen 3 . https://m.edsoo.ru/5fbc5dcl
4 HenpepbiBHBIE CiyyaliHbIE BEIMUUHBI 2 bubnnorexa [JOK
(pacripeiesieHus) https://m.edsoo.ru/5fbc5dcl
bubnuoreka [{OK
> HopmanbHoe pacnipeneseris 2 . https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 0600IICHNE 1 19 2 bubnunoreka LIOK
CHCTEMATU3aLMs 3HAHUHI https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 34 2 3
[MTPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
No KonuyecTBo yacoB Jara DJIeKTpOoHHbIe U pPOBbIE
. Tema ypoka o0pa3oBaTe/ibHbIE
w/n yp Beero KonTpoabubie IIpakTuueckue wiyenus p
padoThbI padoTbI pecypcbl
1 [IpencraBieHue qaHHbBIX C 1 bu6mmoreka [IOK
HIOMOIIBIO TAOJIHUI] U IMArpamMmm https://m.edso0.ru/25c6d12b
Cpennee apudmeTrueckoe,
MearaHa, Hauboblee u
2 Hali[MeHb’mee 3HAYCHUS, pa3Max 1 bubmorexa LHOK
b ’ https://m.edsoo.ru/dd00738d
TUCTIepCHsl, CTAaHIaPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmeTrIecKkoe,
MearaHa, Hauboblee u
3 HaliMeHI)’IHee 3HAYCHHMS, pa3Max 1 bubmorexa HOK
b ’ https://m.edso0.ru/98645f6¢
TUCTIepCHsl, CTAaHIaPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmeTHueckoe,
MeauaHa, HanOoJbIIee U
4 HaI);MeHLHIee 3HAYEHMs], pa3mMax 1 bubmmorexa [TOK
b ’ https://m.edsoo.ru/7¢9033a8
TUCTICPCHS, CTAHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CrnyualiHble SKCIIEPHUMEHTHI
5 (OTIBITBI) U CITy4aliHBIE COOBITHS. 1 bubnuotexa [JOK
DneMeHTapHbIEe COOBITUS https://m.edso0.ru/347¢1b78
(ucxonpl)
BeposiTHOCTB cityqaitHOTO
6 coObITHsI. BeposiTHOCTH cOOBITHI 1 bubnmoreka [JOK
B OIBITaX C PABHOBO3MOKHBIMH https://m.edsoo.ru/64d75244
AIIEMEHTAPHBIMU COOBITUSIMU
v BepositHOCTB cityyaitHOTO 1 1 bubnmnorexa [JOK

coObITusl. [IpakTuueckas pabora

https://m.edsoo.ru/5e8fa94a



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a

Onepaiuu HaJi COOBITUAMH:
nepecedcHue, 00beAMHCHNE

bubmuorexa [JOK

YMHOXKCHHA

8 COOBITHIA, TPOTHBOIOIOKHBIC https://m.edso0.ru/221c622b
coObITHsl. Inarpammsl Diinepa
Onepanuu HajJ COOBITUSMU:

9 nepeceveHue, 00beTMHCHNE bu6mmoreka [IOK
COOBITHH1, TPOTHBOIOJIOKHbBIE https://m.edsoo.ru/cc10cle?
coObITHs. JlnarpamMmmel Diinepa

10 dopmyiia CIOKEHUS bubmuorexa [JOK
BEPOSTHOCTEH https://m.edso0.ru/3057365d
VYcnoBHas BEpOSTHOCT.

11 YMHOXk€EHUE BEPOSITHOCTEH. bubnnoreka [JOK
JlepeBo city4aitHOTO https://m.edsoo.ru/9a408d25
JKCIIEPUMEHTA
YcnoBHas BEpOATHOCTb.

12 YMHOXEHHE BEPOSITHOCTEH. bubnuorexa [JOK
JlepeBo city4aitHOTo https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
VYcnoBHas BEpOATHOCTb.

13 YMHOXEHNE BEPOSTHOCTEH. bubnuotexa [JOK
JlepeBo cirydaitHOTO https://m.edsoo.ru/47fbéb11
IKCIIEPUMEHTA

14 ®dopmyia NoJIHON BEPOATHOCTH bubmorexa HOK

https://m.edso0.ru/15941bec

15 ®opmysa NOTHONW BEPOATHOCTH bubmorexa LHOK

https://m.edsoo.ru/a9ec13c8

16 ®opmya NOJTHON BEPOSITHOCTH. bubnnoreka [JOK
He3zaBucumplie coObITHS https://m.edsoo.ru/e3dd5ac9

bubmuoreka [JOK

17 Kowtponkras pabora https://m.edso0.ru/29dc6ch9

18 KombunaTopHoe npasuio bubnuorexa [IOK

https://m.edso0.ru/2270cf70
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https://m.edsoo.ru/a9ec13c8
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bu6mmoreka [IOK

19 Hepecranosiu u paxropua https://m.edsoo.ru/d58ce6d1
. bubnmoreka [JOK
20 Hueno couetanui https://m.edsoo0.ru/7904dfb0
21 Tpeyronpuuk [Tackang. ®opmyna bubmuorexa [JOK
6unoma HeloToHa https://m.edsoo.ru/fa47998f
bunapHbIi cy4alHBIN OIBIT
2 Hewsmomme semsrann, Copm BuGanorexa LIOK
" https://m.edsoo.ru/2e1f2368
HE3aBHCHUMBIX UCIIBITAHUH 10
MEepPBOTO ycrexa
23 Cepus HE3aBUCUMBIX HCTIBITAHUN bubnuotexa [JOK
bepuyuu https://m.edso0.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUM.
24 [IpakTrueckas pabora ¢ bubnnoreka [JOK
UCIIOJIb30BAHUEM BJICKTPOHHBIX https://m.edsoo.ru/f4al5al4
TadJIULL
25 Cny4aiiHas BeIM4YMHA bubmorexa [IOK
https://m.edso0.ru/639be9aa
26 Pacnpenenenue BeposTHOCTEN. bubnnorexka [JOK
JuarpaMma pacnpeneneHus https://m.edsoo.ru/6dc7ff39
27 CyMMa U Ipou3BeICHHE bubnmnorexa [JOK
CITy4YalHBIX BEJTMYHH https://m.edsoo.ru/51b7ed5f
28 CyMMa 1 Ipou3BeICHUE bubnuotexa [JOK
CITy4allHBIX BETMYHH https://m.edsoo.ru/c2757cc3
IIpumepsl pacn HUH, B TOM
29 qlfcneelionljéfpgz:f;; H o bubmorexa LIOK
https://m.edso00.ru/91e08061
OMHOMHUAITHHOE
[Ipumeps! pacn HUI, B TOM
30 qI/lI)CHeeiOI\ES;pIE‘?CISIJ:(?e H o bubmmorexa LIOK
https://m.edsoo.ru/5afffO5f
OMHOMHUATHHOE
31 [ToBTOpeHme, 0600IIEHNE 1 bubnuotexa [JOK



https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
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https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f

cHcTeMaTH3amus 3HaHuH

https://m.edsoo.ru/0f4d3cd7

30 [ToBTOpEHME, 0000IIICHUE 1 1 bu6mmoreka [IOK
cUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/e0l1a3dc4
33 HroroBast kKoHTpoOIbHAs paboTa 1 Eggg:?/(;;?e%i(%?’ﬁla% 53679
34 [ToBTOpEHME, 0000IICHUE 1 1 bu6mmoreka [IOK
cucTeMaTU3als 3HaHUI https://m.edsoo.ru/l1ddca5e0
OBUIEE KOJIMYECTBO YACOB I10O 34

ITPOTPAMME



https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne ni/m Tema YpoKka KonrpoJububie IIpakTH4yeckue I[aTa OﬁpaSOBaTe.}Ibele
i Bcero P P H3ydYeHus
padoThI padoThI pecypcbl
[ToBTOpeHue, 060061IeHNE,
cucreMarusanus 3Hagui. CioydalHeie
1 OIIBITHI U BE gﬁTHOCTM ch a}I;IIj{BIX 1 bubmorexa LIOK
1 Bep ¥ https://m.edso0.ru/430d330a
coObITuii. Cepun HE3aBUCUMBIX
HUCIILITAHUN
[ToBTOpeHue, 06001IeHNE,
cucreMarusanus 3Haguii. CiaydaiHeie
2 OIILITHI U BE gﬂTHOCTI/I ClI a};lmx 1 Bronmozexa LIOK
1 BP i https://m.edsoo.ru/a573a292
coObITuii. Cepun HE3aBUCUMBIX
HUCIILITAHUN
[ToBTOpeHue, 06001IIeHNE,
cucrteMarusanus 3Haguii. CiaydaiHeie
3 OIILITHI U BE gﬂTHOCTI/I ClI a};lmx 1 Bronmozexa LIOK
N p Y1 https://m.edso0.ru/07a5e861
coObITuii. Cepun HE3aBUCHUMBIX
HUCIIBITAaHUN
[ToBTOpenue, 06001IeHNE,
cucreMaru3anusa 3HaHui. CiydaiiHele
4 OIIBITHI U BE I(I)}ITHOCTI/I clI a};{mx 1 Bromuozexa LIOK
1 Bep yi https://m.edsoo.ru/32bc29bf
coObrTuit. Cepun HE3aBUCUMBIX
HUCIIBITAaHUN
IIpuMepsl IpUMEHEHNS
5 MelleeMaI;quIzzxoro OKHUTaHUA 1 Bubmzorexa LIOK
A https://m.edso0.ru/ea27084d
(cTpaxoBaHue, J0TEpEs)

6 MaremaTuuecKoe OKUIAHUE CYMMBI 1 bubnmoreka [JOK
CIy4allHBIX BEINYUH https://m.edsoo.ru/Oadefe9e
MatemMmatudeckoe OXKugaHnue

7 Te€OMETPUUECKOT0 U GI/IJilOMI/IaJ'ILHOPO 1 bubmiorexa [JOK

P o https://m.edsoo0.ru/20de2fc2
pacrpeeieHui

8 MatemMmaTtndeckoe 0XKugaHnue 1 bu6mmoreka [JOK



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
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reOMETPUYECKOTO U OMHOMHATILHOTO
pacrpeeneHuin

https://m.edso0.ru/17b0e769

9 Jlucriepcust M CTaHAAPTHOE OTKJIOHEHUE bubmmorexa [IOK
https://m.edsoo.ru/bcc67f76
10 Jlucriepcusi M CTaHAAPTHOE OTKIIOHEHUE bubmorexa LHOK
https://m.edsoo.ru/bf78aad6
11 Jliucriepcuy reoMeTpu4ECKoro u bubmumoreka [IOK
OMHOMMAJIBHOI'O pacIpeIeIeHUs https://m.edsoo.ru/4b5a495e
12 [IpakTrueckas padoTa ¢ bubnnoreka [JOK
UCII0JIb30BAHUEM DIICKTPOHHBIX TaOJIHUI https://m.edsoo.ru/a53cd884
13 3akoH OonpIINX Yrcen. BeiOopouHblii bubnnoreka [JOK
METOJI HCCIIEA0BaHNUIT https://m.edsoo.ru/94ddc34a
14 3aKoH OOJBIINX YHce. BRIOOpOUHBIiA bubnuorexa [JOK
METOJ] UCCIIEOBAHUN https://m.edso0.ru/cf23b369
15 [IpakTrueckas padoTa ¢ bubnunoreka [JOK
UCII0JIb30BAHUEM DIICKTPOHHBIX TaOJIHUI https://m.edsoo.ru/6c1d11a6
16 HroroBas koHTpoNbHas paboTa Eﬁﬁ/ﬁiﬁi&?ﬁ/?ewg faf
[TpuMepb! HENTPEPBIBHBIX CIyYaiHBIX
17 BeMYuH. OYHKIUS IIIIOTHOCTH bubnnoreka [JOK
pacnpenenenus. PaBHomepHoe https://m.edso0.ru/9f5b423d
pacrpeiesieHHe U €ro CBOMCTBA
[TpuMepb! HENTPEPBIBHBIX CIyYaiHBIX
18 BeMYUH. OYHKIUS IIIIOTHOCTH bubnnoreka [JOK
pacnpenenenus. PaBHomepHoe https://m.edsoo.ru/b1c2712e
pacrpeiesieHle U €ro CBOMCTBA
YH, TPUBOJISIINE K HOPMAILHOM
19 izgipe;[eﬁem:}l(l) Ig)y?{KLII/I(;IpHJ?gTH(())CT}I]/I u bubmmorexa [TOK
o : https://m.edso0.ru/97¢19f59
CBOWCTBA HOPMAJIBHOTO PacIpeIeIeHUs
20 [IpakTuueckas pabota c bubnnorexka [JOK
WCIIOJIb30BaHUEM DIIEKTPOHHBIX TAOJIHIT https://m.edsoo.ru/1f1f9ad9
21 [ToBTOpeHue, 06001IeHNE 1 bu6mmoreka [JOK

cucreMaru3anus 3HaHu. OnucareibHas

https://m.edso0.ru/72953f4c
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CTaTUCTHKA

22

[ToBTOpEeHME, 0000IIEHNE U
cucremarusanud 3Hanuii. OnucareabHast
CTaTUCTHKA

bu6mmoreka [IOK
https://m.edso0.ru/b699ad0c

23

24

[ToBTOpEeHME, 0000IIEHNE U
cucteMaru3anus 3Hannii. OIbBITE C
PaBHOBO3MOKHBIMH 3JIECMEHTAPHBIMU
COOBITUSIMHA

[ToBTOpeHUE, 0600IIEHNE 1
cucTeMaTu3anus 3HaHui. OIBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU
COOBITHSMHU

bubmuorexa [JOK
https://m.edsoo.ru/3fchacf9

bubmuorexa [JOK
https://m.edso0.ru/538fd7cf

25

26

27

[ToBTOpEeHME, 0000IIEHNE U
cHCTeMaTHu3alus 3HaHui. BeranciaeHue
BEPOSTHOCTEH COOBITHI C MPUMEHEHHEM
dbopMyIt 1 TpadUIECKUX METOJIOB
(KoopauHaTHAas MpsAMast, IEPEBO,
nuarpamma Disepa)

[ToBTOpEeHme, 06001IeHNE 1
cucTeMaTHu3anus 3HaHui. Beruncienne
BEPOATHOCTEH COOBITHII C MPUMEHEHUEM
dhopmyn u rpadUUECKIX METOIOB
(koopauHaTHAs MpsAMas, I1epeBo,
nuarpaMmma Disepa)

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTH3auys 3HaHui. Berancnenue
BEPOATHOCTEH COOBITHI ¢ MPUMEHEHUEM
dbopMyI u TpadUIECKUX METOI0B
(xoopauHaTHas npsAMas, AepeBo,
auarpamma Diiepa)

bubmuorexa [JOK
https://m.eds00.ru/272910f5

bubmuorexa [JOK
https://m.edsoo.ru/dc9ad6ca

bu6mmorexa [IOK
https://m.edso0.ru/5964f277

28

IToBTOpenue, 00o0IIEHNE U
cucTeMaTH3anus 3HaHuH. Beruncienne
BEPOSATHOCTEH COOBITHI ¢ MPUMEHEHUEM
dhopmyn u rpadUIECKIX METOIOB

bu6mmoreka [IOK
https://m.edsoo.ru/e71debe4



https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
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https://m.edsoo.ru/e71debe4

(KoopauHATHAS MIPsIMast, IEPEBO,
nuarpamma Disepa)

[ToBTOpEeHUE, 0600IICHNE 1

29 cucteMaTtu3anus 3HaHui. CiryJaitHbie 1 Enbmorexa OK
https://m.edso00.ru/00b2efb3
BEJIMYUHEI M pacTpeielieHus
30 giiﬁf&iiﬁ?fﬂi? (lenyqaﬁHHe 1 bubmoreka LJOK
) https://m.edsoo.ru/lcc2df8f
BEJIMYUHEI M pacTpeielieHuUs
[ToBTOpeHUE, 0600IIEHNE 1
31 cucTeMaTH3allis 3HAHUH. 1 bu6mmoreka [IOK
Maremaruueckoe 0XKUIaHUE CITyYaiiHOM https://m.edso0.ru/aeal298c
BEJIMYHMHBI
[ToBTOpEeHME, 0000IIEHNE U
32 cucTeMaTu3alus 3HaHHM. 1 bubnuorexa [JOK
Marematiuueckoe 0)KUIaHNe CITydaiHOM https://m.edsoo.ru/640a8ebf
BEJINYNHBI
bubmuoreka [JOK
33 Hroroast koHTpoIbHAs paboTa 1 https://m.eds0o.ru/0fd6d597
34 [ToBTOpeHue, 06061IeHNE 1 1 bubnnoreka [JOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/5006273e
OBILIEE KOJIMYECTBO HACOB I10 34

[NPOTPAMME
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«T'EOMETPUS»
MMOSICHUTEJIBHAS 3AIIUCKA

PaGouas nporpamma yuebHoro kypca «I'eomeTpus» 6a3oBoro ypoBHs i oOydaromuxcs 10 —
11 xaccoB pa3paborana Ha ocHoBe DerepaaTbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAaPTa
cpenHero o6iiero oopa3oBaHusl, C yU€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, NMPEABIBIAEMbIX K
MaTeMaTHIeCKOMYy 00pa30BaHUIO, M TPAJAUIIUNA POCCUICKOTO 00pa3oBaHus. Peanusamnusi mporpaMMbl
o0ecrieunBaeT OBJIAZICHUE  KIIIOUEBBIMM  KOMIIETEHIUSIMU, COCTABJISIOIIMMU  OCHOBY  JUIS
CaMOpa3BUTUS M HEMPEPHIBHOIO 00pa30BaHUsl, IEJIOCTHOCTh OOIIEKYIbTYPHOIO, JTUYHOCTHOTO M
MM03HABATEIBHOTO PA3BUTHS IMYHOCTH O0yUYaIOIINXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTte y4yeOHOro Kypca TEOMETpMHM Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUs
00yCIIOBJICHA MPAKTUYECKONM 3HAYMMOCTHIO METAPEMETHBIX M TPEIMETHBIX PE3yJIbTaTOB 00yUCHUS
r€OMETpUM B  HANpPaBIEHUU  JIMYHOCTHOTO  pa3BUTUA  OOydYarommxcsi, (HOpMUPOBAHHUS
(YHKIIMOHATTLHOM MaTeMaTHYeCKOW TpPaMOTHOCTH, W3YYCHHSI JAPYTUX YYEOHBIX JAWCIUILINH.
PasButne y oOywarommxcs MpaBWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M IMPOUCXOXKICHUH
TCOMETPHUYECKUX aOCTpaKIUi, COOTHOIICHHH PEAbHOTO W WACAIBLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHYeCKON HAayKOW SIBJICHHMI U MPOIIECCOB PEAIbHOTO MUPA, MECTE€ T€OMETPHUH B CUCTEME HayK
U POJM MAaTEeMaTHYECKOrO MOJICIUPOBAHUS B HAyYHOM TO3HAHWH M B IPAKTUKE CIIOCOOCTBYET
(hOpMUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS YUAIIUXCS, & TAK)KE KAUECTB MBIIUICHUS, HEOOXOANMMBIX
JUTS aIalTallii B COBPEMEHHOM OOIIIECTBE.

l'eomeTpus sBisercs OXHMM M3 0a30BBIX MPEIMETOB HA YPOBHE CpEAHEro oOmiero
o0pa3oBaHMsI, TaK KaK 00€CIICYMBACT BO3MOKHOCTh H3yUCHUS KaK JTUCIUIUIMH €CTECTBEHHO-HAYIHON
HaIpPaBIIEHHOCTH, TaK U TYMaHUTAPHOU.

Jlornueckoe MbllUIeHUE, popMHUpyeMoe MpU U3YyYEHUH OO0Yy4arolMMMCS MOHSITHUMHBIX OCHOB
TE€OMETPUM U TOCTPOCHUU IEMOYKU JIOTHUECKUX YTBEPKICHUI B XO/€ PELICHUS TeOMETPUUYECKUX
3aJ1a4, YMEHHUE BBIJIBUTATh U OMPOBEPTaTh TUIIOTE3BI HEMTOCPEACTBEHHO UCIIONB3YIOTCS MIPH PEIICHUH
3a/la4y eCTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpUCHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO POJIb BO BCEX 00IACTIX
JesTeNbHOCTH 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHH M IMPOCTPAHCTBE — HEOOXOIUMOE
YCIIOBHE €r0 COIMAILHOTO OBITHS, (opMa OTPAKECHHUS OKPYKAIOMIETO MHUpPA, YCIOBHE YCIICITHOTO
MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHUs NEHCTBUTENBHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMH
oOpazamMu OOBEIMHSET pa3HbIC BHUJIBI y4eOHOH W TPYAOBOH JEATEIHLHOCTH, SBISETCS OJHUM U3
npodeccoHaTbHO BaXKHBIX KA4eCTB, MOATOMY aKTyalbHa 3aqadya (GOPMUPOBAHUSA y OOYUAIOLIUXCS
MIPOCTPAHCTBEHHOTO MBIIIICHUS KAaK Pa3HOBHIHOCTH OOPAa3HOTO MBIIUICHHS — CYIIECTBEHHOTO
KOMITOHEHTA B MOJIFOTOBKE K MPAKTUYECKON AESITETFHOCTH MO MHOTUM HANPaBICHUSIM.

Ilenb ocBoeHust mporpaMMbl yueOHoro kypca «I'eomerpus» Ha 0a30BOM ypOBHE OOyueHUS —
o0mieoOpa3oBarebHOe U OOIIEKYIbTYPHOE pa3BUTHE OOydaromuxcs depe3 obOecredeHue
BO3MOXXHOCTH TPHUOOPETEHUST W WCIOJB30BAaHUS CHCTEMAaTHYECKHMX TEOMETPUYCCKUX 3HAHUU W
NEUCTBUM, CreMU(UIHBIX T€OMETPUHU, BO3MOXHOCTH YCIIEIIHOTO MPOJOIKSHHsSI 00pa30BaHUS IO
CHEIIMAILHOCTSIM, HE CBSA3aHHBIM C MMPUKJIATHBIM HCIIOJIh30BaHUEM IeOMETPHH.

[IporpamMma mo reomeTpuu Ha 0a30BOM YpOBHE IpeAHAa3HAuU€HA ISl OOYYaIOIUXCsl CpeaHeit
IIIKOJIBI, HE WCIBITBIBABIINX 3HAYUTEIBHBIX 3aTPyJHCHHUH Ha ypPOBHE OCHOBHOTO OOIIETo
oOpazoBanus. Takum oOpazoMm, oOydaromuecs Ha 0a30BOM YpPOBHE JOJDKHBI OCBOWTH 0OIIUE
MaTeMaTHYECKHE YMEHUS, CBSA3aHHBIC CO CIEIU(UKON T€OMETPHH M HEOOXOIMMBIE IS JKU3HHU B
coBpeMeHHOM o0miecTBe. Kpome 3TOro, oHM HMEIOT BO3MOKHOCTh H3YYHTh TE€OMETpHUI0 OoJee
IyOOKO, €CIM B JallbHEHIIEeM BO3HHKHET HEOOXOJMMOCTh B TEOMETPHUYECKHX 3HAHHSIX B
npodeccHoHaNBEHOM e TENbHOCTH.



JIOCTH)KEHHE WEJM OCBOCHHS NPOTpaMMbl OOECHEUMBACTCS PELUICHHEM COOTBETCTBYIOLIMX
3amad. [IpuopureTHpiMu 3agadamMu OCBOeHHs Kypca «['eomerpum» Ha 6a3oBoM ypoBHEe B 10—I11
KJIaccax SIBJISIOTCA:

e (opMHUpOBaHME NPEACTABICHUS O T€OMETPUM KAaK YaCTH MHPOBOHM KYJIbTYPbl U OCO3HAHHE

e€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opMUpOBaHME NPEACTABICHUS O MHOIOI'PAaHHMKAX M TeJlaX BpallleHHs KaK O BaKHEHIIMX
MaTEMaTUYECKUX MOJENSIX, IO3BOJSIOIIMX ONMCBIBATE W U3ydaTb pAa3HbIC SIBICHUS
OKpY>KaIOILIEro MUpa;

e (opMUpOBaHME YMEHMs pACIO3HAaBaTh HA 4YepTEKaxX, MOAEIAX M B pPEAIbHOM MHUDE
MHOTOTPaHHUKU U TeJla BPALCHUS;

e OBJQJCHHME METOJAMH  pEIIeHHs 3aJady Ha TOCTPOCHHS Ha  H300pakeHUsIX
MIPOCTPAHCTBEHHBIX (pUTyp;

e (opMHUpPOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMH IOHATHSAMHM O MHOTOTPAHHUKAX M Telax
BpAILICHUS U UX OCHOBHBIMHU CBOWCTBAMU;

® OBJIQJICHUE AITOPUTMAaMHU PEIICHHS OCHOBHBIX THUIOB 33/1a4; (OPMUPOBAHHE YMEHHS
[IPOBOJAUTH  HECJOKHbIE  JIOKa3aTEJIbHBIE  PAcCCyXAECHMS B XOJE  pPELICHUS
CTEpEOMETPUYECKHUX 33J1a4 U 33]1a4 C IPAKTUYECKUM CONEPIKAHUEM;

® Dpa3BUTHE  WHTEIUIGKTYaJIbHBIX M  TBOPUYECKHMX  CIIOCOOHOCTEH  OOydarommxcs,
[I03HABATEJILHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHHUM, KPUTUYHOCTH MBIIIIJICHUS;

e (opmupoBaHnue (YHKIIMOHAIBHOW TI'PaMOTHOCTH, pEJIEBAaHTHOH TE€OMETPHH: YMEHHE
pacrno3HaBaTh IPOSBIICHUS T'€OMETPUUYECKUX MOHITUN, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKM3HEHHBIX CHUTYalMsX M INPU H3YYEHUM JAPYruX Y4YeOHBIX HpPEIMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (pOpMyTUpoOBaTh UX HA SI3BIKE TEOMETPHUU
U CO3[aBaTh F€OMETPUYECKUE MOJENH, IPUMEHATh OCBOCHHBIN N€OMETPUUYECKUN amrapar
JUIS pELleHUs NPaKTUKO-OPUEHTHUPOBAHHBIX 3aJay, HMHTEPIPETUPOBATH U OLIEHUBATh
IIOJIy4YE€HHBIE PE3YJILTATHI.

OTiMYuTENbHON OCOOEHHOCTBHIO IPOrPaMMBbI SIBJISIETCS BKJIIOYEHHE B KypC CTEPEOMETPUU B
Hayajle e€ro M3ydeHus 3a/]ad, PEelIacMblX HAa YPOBHE MHTYUTHUBHOI'O IIO3HAHMS, U ONPEICIEHHBIM
o0pa3oM oOpraHuzoBaHHass pa0OTa HaJ HUMH, UYTO CIOCOOCTBYIOT pPa3BUTHIO JIOTUYECKOTO H
IIPOCTPAHCTBEHHOTO MBILUIEHHS, CTUMYJIUPYET NPOTEKAHUE MHTYUTHUBHBIX IIPOLECCOB, MOTUBUPYET
K JJaJIbHEHIIEMY H3YYECHHIO TIPEIMETA.

[Ipennouyrenue oTHaércs  HArMIAAHO-KOHCTPYKTUBHOMY MeETONy OOy4YeHHs, TO €cTb
TEOPETUYECKHE 3HAHUS HMMEIT B CBOEM OCHOBE UYBCTBEHHOCTh HPEIMETHO-NPAKTUYECKON
NEATENIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NMPEACTABIECHUN Yy YYalllUXCS B Kypce€ CTEPEOMETPHH
MPOBOAMTCS 3a CUET pelIeHHs 3ajjad Ha CO3JaHHME NPOCTPAHCTBEHHBIX 00pa3oB M 3aJady Ha
ONEpUPOBAaHUE TPOCTPAHCTBEHHBIMU oOpa3amu. CozgaHue oOpas3a MPOBOAUTCS C OMNOPOH Ha
HarJIsiJHOCTh, a ONEPUPOBAaHUE 00pa30M — B YCIIOBHUSX OTBJIEYEHHUS OT HAIJISIHOCTH, MBICIIEHHOTO
U3MEHEHHUS €r0 UCXOAHOTO COAEPKaHUS.

OcHoBHblE ~ coaepxarenbHble JMHMM  Kypca «l'eomerpum» B 10-11  kmjaccax:
«MHororpanHukn», «lIpsiMple M IUIOCKOCTH B NpoCTpaHCTBE», «Tena BpameHus», «BekTopbl u
KOOpJUHATHI B IPOCTpaHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHHUH paclpesessieTcs] He TOIbKO M0
coJiep KaTeNbHBIM JIMHUAM, HO U 10 TroJiaM 00y4eHHs Ha YPOBHE CpeIHEro 0011ero oopa3oBaHusl.

Copep:xanue 00pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ybTaTaM OCBOEHMs paboueit
IPOrpaMMbl, pachpeAeaEHHbBIM MO rogaM OO0y4YeHMs, CTPYKTYPHpPOBAHO TakUM OOpa3oM, 4YTOOBI
OBJIAJICHUE TI'EOMETPUYECKMMH IMOHATHSAMH W HABBIKAMH OCYIIECTBISUIOCH IIOCIEN0BATEIIBHO H
MOCTYNATeNbHO, C COOJIIOIEHNEM MTPUHIIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIIOYAJIHUCH B
O0IIyI0 CHUCTEMY T€OMETPHUYECKUX TMpEACTaBICHUI oOyJaromuxcs, paclupss U yrayonsas eé€,
o0pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha uzyuenue reomerpun orBoautcs 2 yaca B Henento B 10 kimacce u 1 yac B Henenmo B 11
KJIacce, BCEro 3a JBa roja oOydenwus - 102 yaeOHBIX daca.

COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHoBHBIE TTOHATHS CTepeoMeTpuu. Touka, mpsimMasi, TUIOCKOCTh, IPOCTPaHCTBO. [loHATHE 00
AKCMOMAaTUYECKOM ITOCTPOECHHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoOe pacnonokeHue NOpsMbIX B MNPOCTPAHCTBE: MEPECEKAKOLIMECS, IapaulelibHbIE U
ckpeuBaromuecss npsmMbele. [lapamienbHOCTs TOPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHbIE IPSIMBbIE B MMPOCTPAHCTBE; MAPAJLIETLHOCTh TPEX MPSIMBIX; MAPAIETLHOCTD MPSMOUN U
IJIOCKOCTH. YTJIbI C COHAIPaBJICHHBIMM CTOPOHAMHU; YroJl MEXAY MpPsSMBIMA B IPOCTPAHCTBE.
[TapannenpbHOCTh TJIOCKOCTEW: MapajulesibHbIE IIOCKOCTH; CBOMCTBA NapajUIeNIbHBIX IUIOCKOCTEH.
[Ipocreiiie npocTpaHCTBEHHBbIE (UTyphl Ha IUIOCKOCTH: TEeTpadAp, KyO, Mapasieienumne];
MOCTPOEHUE CEUCHHIA.

[lepneHquKyISIpHOCTD MPSMOM U IJIOCKOCTH: NEPIEHAUKYJSPHBbIE MPSAMbIE B MPOCTPAHCTBE,
MpsIMBbIE TIapaJJIebHbIE U IEPICHANKYIISAPHBIE K TUIOCKOCTH, MIPU3HAK MEPIEHIUKYISIPHOCTH MPSIMON
U IUJIOCKOCTH, T€OpemMa O MpsSMON MEPHEeHIUKYISPHOW IJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroJl
MEXIy MNpsAMOM M IUIOCKOCTBIO; JIBYITPAHHBIM YrOJ, JIMHEWHBIA YroJl JBYI'PAHHOIO YIUIA.
[lepnenuKynsip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSIHUE OT MPSMOU 110
IUIOCKOCTH, TIPOCKIUs (UTYphl HA IUIOCKOCTh. [lepmeHAuKyIsSIpHOCTh IUTOCKOCTEH: TPU3HAK
MEePIEHIUKYISIPHOCTU ABYX IJIOCKOCTe. Teopema o Tpéx nepreHauKymispax.

MHOrorpaHHUKHU

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHMKA, BBIITYKJIBIE M HEBBITYKJIbIE
MHOTOTPaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronpHas npusma; TpaHU W OCHOBaHUS
MIPU3MBI; IpsSIMasi ¥ HAKJIOHHAs TPU3MBL;, OOKOBAas M MOJIHAs TOBEPXHOCTH MPU3MEI. [lapannenenumnes,
MPSIMOYTOJIBHBIN TapajuieNienure; U ero cBoicrea. [lupamuma: N-yroiibHas mMUpamuaa, TPaHU H
OCHOBaHHUE MHUPaMHbl; OOKOBas M TOJHAs MMOBEPXHOCTh MUPAMUIBI, MpPaBHIbHAS U yCEUEHHAS
nupamMua. IIEeMEHThI IPU3MBbI U TUpaMubl. [IpaBuibHbIE MHOTOTPAaHHUKU: TIOHATHE TTPABUILHOTO
MHOT'OTPaHHUKA; MPaBUIJIbHAS MPU3Ma U IpaBUiIbHAs IUpamMua; IpaBuibHas TPEYrojbHas MUpaMuIa
W TpaBWIbHBIN TeTpadap; KyO. I[lpeacTtaBieHue o MNpaBWIBHBIX MHOTOTpaHHUKAX: OKTadIp,
nonaexa’ap u ukocadap. CedeHus mpu3Mbl U TUPAMU/TBIL.

CummeTpusi B MOpPOCTPAHCTBE: CHUMMETPHUS OTHOCHTENIBHO TOYKH, MPSMOM, IJIOCKOCTH.
DNeMEeHThl CAMMETPHUH B TUPaMUIax, apajljieienuneaax, IpaBuiIbHbIX MHOTOIPAaHHHUKAX.

Brruncnenme >7eMEHTOB MHOTOTPaHHHKOB: pEOpa, AuaroHanu, yriel. [lmomanbs GokxoBoi
MOBEPXHOCTU M TIOJIHOM MOBEPXHOCTU MPSIMON MPU3MBI, TUIOIIAJb OCHOBaHHH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH TpsIMON Tpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH MPABHIBHOM
MUPaMUJIBI, TEOpEeMa O TIomaau yced€HHoi nupamusel. [lonarue 06 o6béme. OOBEM TTHpaMUIBI,
MIPU3MBL.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAAIMUA TTOBEPXHOCTEH,
o0BEMaMu MOAOOHBIX TETI.

11 KJIACC



Tena BpaleHus

[Munuuapudeckass MOBEPXHOCTb, 0Opasyroliye LUIMHIPUYECKOH MOBEPXHOCTH, OCh
MWINHAPUYECKOM moBepxHOCTH. L{nnuuap: ocHoBaHMs U GOKOBasi HOBEPXHOCTh, 00pa3yroIas u ocCh;
U0/ OOKOBOH U NOJIHOH MOBEPXHOCTH.

Konnueckass MOBepXHOCTb, 00pa3ylolue KOHHYECKOW TIOBEPXHOCTH, OChb U BepIIMHA
KOHMUYECKOH noBepxHOCcTU. KoHyC: ocHOBaHME U BeplIMHA, 00pa3yrollas U OCh; IUIOMaAb OOKOBOM U
MOJTHOM TOBEPXHOCTH. YCEUEHHBIH KOHYyC: OOpasylollue M BBICOTA; OCHOBAaHUS W OOKOBas
IIOBEPXHOCTb.

Cdhepa m map: meHTp, paauyc, AMAMETp; IUIOIAAb MOBEpXHOCTH cdeprl. BzaumHoe
pacriosiokeHue cepbl U INIOCKOCTH; KacaTesbHas IIIOCKOCTh K cepe; miomas chepsl.

N3o0paxkeHue Ten BpaleHus Ha MI0CKOCTH. Pa3BépTka muiIuHApa 1 KOHYcA.

KomOuHnanuu Ten BpalieHus U MHOTOTPaHHUKOB. MHOIOIpaHHMK, OMMCAHHBINA OKOJIO cepsl;
cdepa, BiucaHHAA B MHOTOT'PAaHHUK, WJIH TEJIO BPAILICHHS.

[Tonstue 00 o00bEMe. OcHOBHBIE CBOWCTBa 00BEMOB Teil. TeopemMa 00 o00bEME
NPSIMOYTOJIBHOTO Mapajuiesienunena u ciueactsus u3 He€. O0bpEM nunuHapa, Konyca. O0bEM mapa u
IJI01aIb CHEpHI.

[lonobuble Tena B mnpocTpaHcTBe. COOTHOLIEHMS MEXAY IUIOIAJIMU IOBEPXHOCTEM,
00bEMaMU ITOTOOHBIX TE.

Ceuenus nunMHpa (MapajjiesibHO U NMEPIEHANKYIISIPHO OCH), CEYEHMsI KOHYca (IapajuleIbHOEe
OCHOBAHHIO U NMPOXOJAIIEE Yepe3 BEPIINHY), CEUCHHUs 1apa.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexTtop Ha miuockoctu U B npocTpaHcTBe. CIl0KeHHE M BBIYUTAHME BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha uucio. PasnoxeHue BekTopa IO TpEM HEKOMIUIAHApHBIM BekTopaM. IlpaBuio
napauienenunena. Pemenue 3agad, cBsA3aHHBIX C IPUMEHEHHUEM IIpaBWII JEUCTBUH C BEKTOpaMH.
[IpssMmoyronbHas cucreMa KoopAauHaT B pocTtpancTse. Koopaunatel Bekropa. [Ipocreiimmue 3anauu B
KOOpJAUHATax. YTrojl Mexay BekTopamu. CKalspHOE NPOU3BEACHHUE BEKTOPOB. BbIuncieHue yrios
MEXy MPSAMBIMU U IJI0CKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/A IPU PELICHUH F€OMETPUUECKUX
3aj1ad.

IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE pe3yNbTaThl OCBOEHHUS TNPOrpaMMbl yueOHOro mpeamera «MareMmaTHKay
XapaKTepU3yIOTCSL:

I'pazknanckoe BocniuTanue:

C(OPMHUPOBAHHOCTBIO  TPAXJAHCKOW  MO3MIUM  OOydYaromerocss Kak akTHUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCHHCKOT0O OOIIECTBa, MPEACTABICHHMEM O MAaTEMaTHYECKHMX OCHOBaX
(YHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHUH, IPOIEeyp rpaxaaHCKOro olmiecTBa (BbIOOPHI,
OTpPOCHI U Tp.), YMEHUEM B3aUMOJICHCTBOBATh C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIMSAMU ¥ Ha3HAYEHUEM.

IlaTpuoTnyeckoe BociUTaAHHE:

Cc(OPMHPOBAHHOCTHIO POCCUICKON TIpa)kITaHCKOW HIACHTUYHOCTH, YBAXKEHHS K MPOLUIOMY U
HACTOAIIEMY POCCUHCKON MaTeMaTHWKH, LEHHOCTHBIM OTHOILIEHHEM K JIOCTH)KEHHUSM POCCHICKUX
MaTeMaTHUKOB M POCCUHCKOM MaTeMaTHMYeCKOW IIKOJbI, K HCIIOJB30BAaHUIO 3TUX JOCTHKEHUU B
JpYTUX HayKax, TEXHOJOTHUSAX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHMEM  JYXOBHBIX  IIEHHOCTEH  pPOCCHHCKOTO  HapoJa;  C(hOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, ITHMUYECKOTO IOBEJECHUS, CBA3AHHOIO C IPAKTUYECKUM INPUMEHEHHEM



JOCTUKCHUM HAYKH W JACSITETbHOCTBHIO Y4YEHOr0; OCO3HAaHHWEM JIMYHOTO BKJIaJla B TIOCTPOSHUE
YCTOWMYHUBOTO OYAyIIEro.

JcTeTHYECKOE BOCTUTAHNE:

ACTETUYECKUM OTHOIICHUEM K MHpY, BKIIOYas ICTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3a7ad, PEIICHUU, PacCYXICHUH; BOCHPHUHUMYHUBOCTHIO K MATEMATUYECKUM acHeKTaM
pa3IMYHBIX BUOB UCKYCCTBA.

du3nyeckoe BOCIUTAHHE:

C(OPMHPOBAHHOCTHIO YMEHHS MIPUMEHSITh MaTeMaTHICCKUE 3HAHUS B MHTEPECax 3JJ0POBOTO U
6e3omacHOro 00pasa >KW3HU, OTBETCTBEHHOT'O OTHOILICHHS K CBOEMY 3/I0POBBIO (310pOBOE MHUTAHUE,
cOaTaHCUPOBAHHBIN PEXHUM 3aHITUN U OTIBIXA, peryispHas (hu3nyecKas akTUBHOCTH); (PU3UIECKOTO
COBEPIICHCTBOBAHUS, TIPU 3aHATUSX CIIOPTHBHO-030POBHTEIBHON JESITSILHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIECHHOCTHU TPYIOIIOOUS; HHTEPECOM K pa3InIHbIM chepam
npoeCCHOHATILHON JICATENIBHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOH W €€ MPHIOKEHHSIMH, YMEHHEM
COBEpIIaTh OCO3HAHHBIN BHIOOp OymyIiei mpodeccuu U pean30BbIBATE COOCTBCHHBIC KU3HECHHBIC
IUTaHBI, TOTOBHOCTBIO U CIIOCOOHOCTBHEO K MaTEMAaTHYECKOMY O0pa30BaHHIO M CaMOOOPa30BaHUIO HA
MPOTSHKECHUHM BCEH KU3HW; TOTOBHOCTHIO K aKTHBHOMY YYaCTHIO B PCIICHHM MPAKTHYCCKHUX 3a7ad
MaTeMaTHYECKOW HAIIPaBJICHHOCTH.

JIKOJOrHYecKoe BOCIIUTAHUE:

C(OPMHPOBAHHOCTHIO  KOJOTMYECKOW KYJIBTYPbl, TIOHUMAHUEM BIUSHHS COLUAIBHO-
HSKOHOMHYECKUX IPOLECCOB Ha COCTOSHUE TPUPOJHOM M CONMAIBHON CpeAbl, OCO3HAHUEM
r7100aJIbHOTO XapakTepa dKOJIOTHMYECKHX MPOoOJIeM; OpHEHTAIMeld Ha TIPUMEHEHUE MaTeMaTHYECKUX
3HAHWU IS PEIICHUs 337a9 B 00J1aCTH OKPYIKAIOMICH Cpe/Ibl, INTAHUPOBAHUS TTOCTYITKOB M OI[CHKU UX
BO3MOYKHBIX MTOCIICICTBUH ISl OKPYKAIOIICH CPEIbl.

IleHHOCTH HAYYHOTO TO3HAHMS

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HayKH W OOIIEeCTBEHHOW MPAKTHKH, TOHUMAHUEM MAaTEMaTHYCCKOW HAYKH KaK C(epbl YeIOBEUCCKOM
NeSITeIbHOCTH, ATAIOB €€ Pa3BUTHS U 3HAUUMOCTH JUIS PAa3BUTHS LIMBUIIN3ALIMHU; OBJIAJICHUEM S3BIKOM
MaTEeMAaTHKH ¥ MAaTeMaTUYeCKOW KYJIBTYpOH Kak CpeICTBOM TIIO3HAHUS MHPA; TOTOBHOCTBHIO
OCYIIECTBISAThH MPOEKTHYIO M UCCIIEIOBATENBCKYIO NESTENIbHOCTh MHIUBUIYATbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yJabTaTbl OCBOCHHUsI MpOrpamMMbl ydeOHoOro mpenmera «MaremaTHKa»
XapaKTePU3YIOTCS OBIIAJICHUEM YHUBEPCAIbHBIMH nO3HABAMENbHBIMU oeticmeusamu,
VHUBEPCANbHBIMU ~— KOMMYHUKAMUBHBIMU — OCUCBUAMU, — VHUBEPCATbHLIMU — PecyNsmUueHbIMU
oeticmeusMu.
1) Vuusepcanvnvie nosnasamenvmwvie Oeticmeus, obecneuusaom Gopmuposanue 06a308bIX
KOZHUMUBHLIX NPOYecco8 obyuarowuxca (oceoenue Memooo8 NO3HAHUA OKPYHCarowe2o Mupa;
npUMeHeHUe 102UYEeCKUX, UCCTe008AMeNbCKUX Onepayull, yMeHuil pabomams ¢ ungopmayuell).
Ba3oBble 1oruveckue geiicTBUA:
® BBIIBIAITH M XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHHH MEXIy HOHATHAMH; (OpMYyIUpOBaTh OMNpEAETCHUS MOHATH;
YCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCU(PUKAIMH, OCHOBAHHS Il OOOOIICHUS H
CpaBHEHMsI, KpUTEPHU IPOBOJIUMOI0 aHAJIN3a;
® BOCIPHUHHUMATH, (POPMYIHUPOBaTH H MPEOOPA3OBHIBATH CYKICHHS: YTBEPAHUTENBHBIC W
OTpHIIATENIbHBIC, CMIUHIUYHBIC, YACTHBIC U O0IINE; YCIOBHBIC;

® BBIIBIISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M U IPOTHUBOpeuus B (hakrax,
JAHHBIX, HAONOJNCHHUAX W YTBEPXKACHUAK;, TMpeiaraTb KPUTEPHH ISl  BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;



ACJIaTh BBIBOAbI C HCIIOJIB30BAHUCM 3dKOHOB JIOTMKH, JACAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKIIOUeHUH, YMO3aKIIOUCHH I IO aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEBHO JI0KAa3aTeIbCTBA MAaTEMATHUUECKUX YTBEPKACHUHU (TpsIMbIE U
OT NPOTHBHOIO), BBICTPAUBATh APryMEHTALMIO, NPUBOAUTH IPUMEPBl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHbBIE CYXACHHS U BHIBOJIBI;

BBEIOMpATh CIOCO0 penieHus y4eOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMUS,
BbIOMpATh HanboJee MOIXOASIINNI ¢ Y4ETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

HCIOJIb30BaTh BOIMPOCKHI KaK HMCCIEIOBATEIbCKHI HHCTPYMEHT MO3HAHUS; (POPMYIHpPOBATH
BONPOCHI, (UKCHUPYIONIUE MPOTHBOPEYHE, MPOOIeMy, yCTaHABIMBATh UCKOMOE U JAaHHOE,
(hOpMHPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHHUE;

MPOBOJNTHh  CAaMOCTOSITENIbHO  CIUTAHMPOBAHHBIA  AKCIIEPUMEHT, HCCIEJAOBAHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEMAaTHIECKOT0 00BEKTa, SIBJICHUS, TTPOIECCA, BBISIBICHUIO
3aBUCHMOCTEH MEXIy 00BbEKTaMH, SIBJICHUSIMH, IIPOICCCAMH;

CaMOCTOSITENTLHO (HOPMYIHPOBATH 000OINEHHUST ¥ BBIBOJIBI MO Pe3yJabTaTaM MPOBEAEHHOTO
HAOJIIOJICHUsSI, HWCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH IIOJIYYCHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OOILEHNUIH;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BHTHE IMPOIIECCA, & TAK)KE BBIABUTATH MPEIAIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATH AeULUTHI MH(DOPMAIUK, JTaHHBIX, HEOOXOIUMBIX Ul OTBETAa Ha BOIPOC U JUIs
peleHus 3a/1auu;

BBIOMpaTh MHPOPMALMIO W3 HCTOYHHUKOB PpA3JIMYHBIX  TUIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3HpPOBATh W HMHTEPIPETUPOBATh HH(DOPMAIMIO pa3IMYHBIX BHIOB H (HopMm
IIPEJICTABICHMUS;

CTPYKTYpUPOBaTh HH(POPMAIUIO, IPEICTABIIATE €€ B PA3IMYHBIX (hopMax, WIUTFOCTPHPOBATH
rpaduyecku;

OLIEHUBAaTh HAAEKHOCTb HHGPOpPMAMM IO CAMOCTOSITENBHO  CHOPMYIHPOBAHHBIM
KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBIE OCUCMEUs, 00eCneyusaom c@opmMuposanHocns
COUUAIbHBIX HABLIKOB 06)/1[61}01/141/{)(?0}1.
Oo0uenne:

BOCIIPUHMMATh U (HOPMYIHPOBATh CYXKAECHUS B COOTBETCTBHM C YCJIOBUSMH M LEISIMHU
o0I1IeHuS; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHCbMEHHBIX
TCKCTaxX, AaBaTb IMOJACHCHHA IO XOAY PCIICHHUA 3agadyv, KOMMCHTHUPOBATH HOJ'Iy‘IGHHBIfI
pe3yibTar;

B XOJIe OOCYXIEHHs 3a/aBaTh BOIPOCH IO CYIIECTBY OOCYKAAeMOH TEMBbI, MPOOIEMBI,
pemaeMoifI 3aaa4M, BBICKAa3bIBAaTh HWACHU, HALICJICHHBIC HA MOUCK PCHICHUA; COIOCTABJIATH
CBOU CYXJIEHUS C CYXJEHUSAMH JIPYTUX YYaCTHHKOB Juaiiora, 0OHapykHBaTh pa3jinuue U
CXOJICTBO TIO3WIIMI; B KOPPEKTHOH Qopme (opMymupoBaTh pa3HOTIACUS, CBOHU
BO3PAXKECHHUS,

NpEACTABIATE PE3YJIbTAThl PEIICHUA 3aJjadd, OKCIICPUMCEHTA, HCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3agad Mpe3eHTalUd U
0COOEHHOCTEH ayAUTOPUH.

CoTpyannuecTBo:

MMOHUMAaTh U HCIHOJIb30BaTh IMPEUMYILECTBA KOMaHAHONW U MHAWBHUYaJbHOW pabOThHI MpHU
pEIICHUHA y‘—Ie6HI)IX 3aaa4;, MPUHHUMAThL LEJIb COBMECTHOU JACATCIIBHOCTH, IIJIAHUPOBATH
OpraHM3aIlMi0 COBMECTHOW paboThl, pachpenensarTb BUIbl pabdoT, JIOTOBapHBaThCH,
00CyX1aTh MPOIECC U pe3yabTaT pPaboThl; 00001IaTh MHEHHS HECKOJIBKUX JIIOICH;



® y4yacTBOBaTh B TPYMNIOBBIX (opMax paboTsl (00CykaeHus, 0OMEH MHEHHH, «MO3TOBBIC
LITYPMBI» U UHBIE); BBIIOJIHATH CBOIO YacTb PabOThl U KOOPIMHHPOBATH CBOU AEUCTBUS C
JPYTMMH 4JI€HAMH KOMaH/bl; OLIEHHBATh KAa4eCTBO CBOErO BKJIaJa B OOLIMIl MPOIYKT IO
KpUTEpHIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOECHCTBUS.

3) Vuusepcanvuvie pecynamuensvie Oeticmeus, obecneyusarom GopmMuposaHue CMulClo8bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHU.

Camoopranmusanus:

® COCTaBJIATH IUIAH, AITOPUTM PELICHUS 33a]]a4u, BBIOUPATh CLIOCO0 pElIeHus ¢ yuéToM
HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4€TOM HOBOM HH(OpPMAIIHH.

CaMOKOHTPOJIBb:

® BJAJCTh HaBbIKAMH [TO3HABATEIBHON peduieKCuu KaK 0CO3HAHMS COBEPIIAEMBIX JICHCTBHHA U
MBICIIMTENBHBIX MPOIECCOB, MX pE3YJIbTaTOB; BIAJETh CIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS MPOLIECCa U Pe3yibTaTa PEIICHU MaTEMATUYECKOM 3a/1a4H;

® [PEIBUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HHMKHYTH IIpU PELICHHUH 3a1a4d, BHOCHUTH
KOPPEKTHUBBl B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIEHUBATh COOTBETCTBUE PE3yJIbTaTa L€JIM U YCIOBUSIM, OOBSICHITh IPUUUHBI TOCTUKEHUS
WIM HEJIOCTHKEHHUS pe3ylbTaTOB MAESITENbHOCTH, HAXOAUTh OMIMOKY, /JaBaTh OLICHKY
IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, IIOCKOCTb.

[IpuMeHsSITh aKCHOMBI CTEPEOMETPUU M CIEICTBUS M3 HHUX MPU PEUICHUMH TI'€OMETPUYECKHX
3ajau.

OnepupoBarh NOHATUAMU: MAPALIEIbHOCT U MEPIEHAUKYIISIPHOCTD NMPSAMBIX U TNIOCKOCTEH.

KnaccuunupoBaTb B3aMMHOE PaCcHOIOXKEHHUE MPSIMBIX M IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN Yrojl, TPaHU JABYI'PAHHOTO yIia, pedpo BYIpaHHOTO
yria; JUHENHBIA yroJl ABYTPaHHOTO YIUIa; FpaJyCcHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh NOHATUSMHU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIIYKJIBI MHOTOTPaHHUK,
2JIEMEHTBHl MHOTOI'PaHHUKA, IIPABUIIbHBI MHOTOTPAaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHMKOB (MHpaMuia; NOpu3Ma, HPSIMOYTOJIbHBIN
napasenenunes, kyo).

KnaccuunupoBaTs MHOrOrpaHHUKH, BBIOUpPAs OCHOBAHUS JUIsl KJIAaCCU(UKALUU (BBITYKIIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKH; IPAaBUIbHbIE MHOTOTPAHHMKH; IPSIMBIE M HAKJIOHHBIE IPU3MBI,
napajuiesenunebl).

OnepupoBarh NOHATHAMU: CEKyLIasl INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHITUIIBI TOCTPOCHUS CEUCHHM, UCTIONB3YSI METO/I CIIE/IOB.

Crpouth ceueHMs] MHOTOTPAaHHUKOB METOJIOM CIJIEJIOB, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP: BUJI CBEPXY, COOKY, CHH3Y.

Pemate 3aaun Ha HaXOXXIEHHE T'€OMETPHUECKUX BEJIMYUH MO0 00paslaM WU ajJropuTMam,
MIPUMEHSIS] U3BECTHBIE AaHAIUTUYECKUE METObl IPU PEIICHUN CTaHIApPTHBIX MaTeMaTHYECKHX 3aJad
Ha BBIYMCIEHUE PACCTOSIHUN MEXIY ABYMsI TOUKAMHM, OT TOUYKH A0 MPSAMOM, OT TOUYKH A0 IJIOCKOCTH,
MEX1y CKPELIUBAIOLIUMUCS TPSIMbIMHU.

Pemate 3aaun Ha HaXOXKICHHWE T'€OMETPUUYECKMX BEIMYHMH IO 0OpaslaM WM ajlrOpUTMaM,
MIPUMEHSISI U3BECTHbIE AaHAIUTUYECKUE METObl IPU PEIICHUN CTaHIApPTHBIX MAaTeMaTHYECKHX 3aJad



Ha BBIUMCIIEHUE YIJIOB MEXAY CKPEIINBAIOIINUMUCS MPSIMBIMU, MEXKY MPSIMOU U IIIIOCKOCTBIO, MEXTY
IUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Bbruucnare 00bEMBI UM IJIOIIATM MOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpU3Ma, MUPaMUAA) C
IIpUMEHEHHEM (DOPMyYJI; BBIUUCIATh COOTHOIIEHUS MEXIY IUIOIIAJIMH IOBEPXHOCTEH, 00bEMamu
I10100HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATHAMM: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUH;
LEHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPBI.

W3BnekaTh, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATh HH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

[IpumensaT  reomerpuyeckue  GakThl A pPELIEHUs  CTEPEOMETPUYECKMX  3ajad,
MPEIOIararoliuX HECKOJIbKO IIaroB PeIIeH s, €ClIi YCIOBUS IIPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[IpumeHsATh DpOCTEHIINE NPOTrPAMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI U PELIEHUU CTEPEOMETPUUECKUX 3ajau.

[IpuBOIUTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U JKU3HH, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TNONY4YEHHBIE 3HAHUS Ha IPAKTUKE: AHAIM3UPOBATh pEAJIbHBIE CUTyallud U
NPUMEHATh N3YUEHHBIE MTOHATHUS B MIPOIECCe MOMCKA PEUICHNUS MaTeMaTHYeCKH C(OPMYITHPOBAHHOM
po0JIeMbl, MOJIEIMPOBATh PEAIbHBIE CUTYyallUd Ha fA3bIKE T'€OMETPUHU, MCCIEN0BATH MOCTPOECHHBIE
MOJIETIM C HCIIOJIb30BAaHMEM T'€OMETPUUECKUX IOHATUH U TEOpeM, ammapara airedpbl; penarb
IIPAKTUYECKHE 3a/1a4M, CBS3aHHBIE C HAXOXKJIECHUEM I€OMETPUUECKUX BEIUYHH.

11 KJIACC

OnepupoBaTh MOHATUSAMU: MUIMHAPUYECKAas MOBEPXHOCTb, OOpa3yIOIIME IHJIMHIPUYECKON
MOBEPXHOCTH; HWJIMHAP; KOHUYECKasi TOBEPXHOCTh, 00Pa3yIoIIne KOHNYECKOH MTOBEPXHOCTH, KOHYC;
chepuueckas mOBEPXHOCTb.

Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTyYEHUS TeJl BpallleHUsI.

KnaccudumupoBaTs B3auMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHHE CEIMEHTA, BBICOTA CErMEHTa;
apOBOM CJIOM, OCHOBAaHUE IIAPOBOI0O CIIOS, BBICOTA MIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruucnate 00bEMBI M IJIOLIAJM TOBEPXHOCTEH TeN BpallleHUsl, F€OMETPUYECKUX Tel ¢
npuMeHeHueM (Gopmyi.

OnepupoBarh MOHATHSIMH: MHOTOTPAaHHUK, BIIMCAHHBINA B c(epy U ONMUCAHHBIA OKOIIO cepsl;
cdepa, BiMCaHHAS B MHOTOI'PAaHHHK WJIH TEJIO BPAIICHHUS.

BbIUuCIATE COOTHOMIEHHS MEXTY TUIOMIASIMK ITOBEPXHOCTENH U 00bEMaMHU MOTOOHBIX TEJ.

N3o0pakaTh wu3y4aeMble (UTYpPBI OT PYKH H C TPUMEHEHHEM TIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) TUIOCKME YEPTEXKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHUs TeJl BpaIlECHUS.

W3BnekaTh, MHTEPIPETHPOBATH W TPEOOPa3OBBIBaTH WH(OPMAIMIO O TPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX.

OmnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BheIONMHATE NEHCTBUS CIOXKEHHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKEHHUSI BEKTOpa Ha
YHCII0, OOBSCHATH, KAKIMH CBOWCTBAMH OHH 00JIaafo0T.

[IpuMeHsITh MpaBUIIO MapasuIeTenue 1a.

OmnepupoBaTh MOHATUSIME: IEKAPTOBBI KOOPAWHATHI B TIPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA, YTOJ MEXKIY BEKTOpaMH, CKaISIpHOE MpPOHU3BEICHUE
BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIE BEKTOPHI.

HaxoauTe cymMMy BEKTOPOB M NPOHM3BEAECHHE BEKTOpAa HAa YHCJO, Yol MEXIY BEKTOpaMH,
CKaJIIPHOE TPOU3BEICHHE, PACKIIAIBIBATH BEKTOP I10 IBYM HEKOJUTMHEAPHBIM BEKTOPaM.



3azaBath IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpPAMHAT.

[IpumensaTs  reomerpuyeckue  GakThl AJs  PELIEHUS  CTEPEOMETPUYECKHX  3ajad,
MPEIOIaraloIIuX HECKOIbKO IIaroB PeIIeH s, €ClIi YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemarp mnpocrelimme reoMeTpu4ecKHe 3aladd Ha INPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO
METOAA.

Pemarp 3amaum Ha [10Ka3aTe€abCTBO MAaTEMaTHYECKMX OTHOLICHMH W HaXOXICHHUE
r€OMETPUUYECKUX BEJIMYMH 10 00paslaM WM alropuTMaM, IPUMEHssS H3BECTHBIE METOJbl IPU
PEILIECHNN CTaHIAaPTHBIX MaTEMaTUYECKHUX 3aJau.

[IpumensTh nIpoOCTEHIINE MPOrpaMMHBIE CPEJICTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3aad.

[IpuBoUTE PpUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HU, paClIO3HABATh
IIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpuMeHsTh TONY4YEHHbIE 3HAHUS Ha IPAKTUKE: aHAJIM3UPOBAaTh pEaJbHbIE CUTyallud U
IIPUMEHATh U3yYEHHbIE MTOHSTUS B IIPOLEcce MOMCKa PELIeHUs MaTeMaTHYecKu ¢(hOpMyIMPOBAHHOM
poOJIeMBbI, MOJICIMPOBATh PEATbHBIC CUTYallud Ha S3bIKE T€OMETPUHU, MCCIIEN0BATH MOCTPOCHHBIC
MOJIJIN C HCIOJb30BAaHMEM TI€OMETPUUYECKMX IOHATHM W TeopeMm, ammapara aiareOphl; pelarb
MIPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXO0XKJIEHUEM I€OMETPUUECKUX BETUYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMMbl Bcero Oé{ TPOTLHBIC pﬁaKT"quK"e o0pa3oBaTte/ibHbIC
padoTbI padoTbI pecypes
bu6nmoreka [IOK
. Baezenne B CTepeoMeTpHIo 10 https://m.edsoo.ru/1c209e37
2 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 Bu6mmoreka [JOK
[MapannenbHOCTh IPSIMBIX M IIOCKOCTEMH https://m.edsoo.ru/1c209e37
3 [leprieHAMKYAAPHOCTD NPAMBIX U 12 bubnnoreka [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 hitps://m.eds0o.ru/1c209e37
bubnunoreka LIOK
° MrororpanHHuiH 1 . https://m.edsoo.ru/1c209e37
. bubmuoreka [{OK
6 OOBEMbI MHOTOTPaHHHKOR o . https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: CeueHUs], pACCTOSTHUS U YTJIbI 4 1 bubmorexa OK
P ' P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATEIBLHBIE
padoTsI padoThI pecypesI
bubmuorexa [JOK
. Tena ppameris 12 https://m.edso0.ru/1c209e37
N bu6mmoreka [IOK
2 OOEuMbt Ten > . https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 1 bu6mmoreka [IOK
CHUCTEMATH3AIMs 3HAHMH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosanyectBo 4yacos Jlara DJIeKTpOHHbIe U (pPOBbIE
- Tema ypoka o0pa3oBaTeJIbLHbIC
w/n yp Beero Kontpoabubie IIpakTuueckue wiydenus p
padoTbI padoThbI pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPHH:
TOYKA, IpsiMasi, TNIOCKOCTb,
npoctpadcTso. [IpaBuiia
1 1/1506 E)KGHI/ISI Hapnc Kax: 1 bubmmorexa [IOK
P PHCYHKAX. https://m.edsoo.ru/aecc77cd
HN300pakKeHHS TUIOCKOCTEH,
napavieIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[MousATHS: HepeceKaroLInecs
2 IJIOCKOCTH é)e eceKaIH(j necst 1 bubmorexa LIOK
> 11ep m https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IJI0CKOCTh
[MousATHS: HEepeceKaroIInECT
3 [UIOCKOCTH Hpe CCCKaIH(-)I necs 1 Bubmorexa HOK
> 1P m https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,
M300pakeHre MHOTOTPaHHUKOB Ha bu6nmorexa LIOK
4 1 ]
PHCYHKaX, Ha IPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HauanbHble cBegeHus o Kyo0e u
5 OupaMue, ux §3Bé TKI/IiMO enu 1 Bubmiorexa LIOK
PaMHJIE, X P P ST https://m.edsoo.ru/b30dff38
CeueHnst MHOTOTPAaHHUKOB
HauansHble cBeneHus 0 Kyoe U
6 ImupamMuac, ux iSBé TKI/IiMO cJIn l BH6HHOTeKa HOK
PAMHIC, UX p P JICITH. https://m.edso0.ru/3d8ffd32
CeueHust MHOTOTPAHHUKOB
TTousiTrie 00 aKCMOMATHYECKOM
7 MMOCTPOEHUH CTEPEOMETPHHU: 1 bubnuotexa [JOK

AKCUOMBI CTCPCOMCTPUN U
CJIICACTBHA U3 HUX

https://m.edsoo.ru/Occbcéfe
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IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU:

bubnunorexa LIOK

MapaJijiCJIbHBIC IIJTIOCKOCTU

8 AKCHOMBI CTEPEOMETPUH H https://m.edsoo.ru/239c8ch4
CJIEJICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM
9 MIOCTPOEHUU CTEPEOMETPHHU: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edso0.ru/65c6b106
CJIE/ICTBUS U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM
10 IIOCTPOEHUHN CTEPEOMETPUN: Bbu6moteka LJOK
AKCHOMBI CTEPEOMETPUH H https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3anMHOe pacnioniokeHue npsmMbIxX
11 B [IPOCTPAHCTBE: MEePECEKaroIuecs, bubnuoreka [IOK
HapauIeIbHbIC M CKPEIINBAIOIIUECS https://m.edsoo0.ru/1a2520f6
psiMble
[TapannenabHOCTh NPSMBIX U
T e e BuGniorsa LOK
https://m.edso0.ru/93ad36b3
IIPOCTPAHCTBE; NapAJUIEIBHOCTD
TPEX NMPSAMBIX
[TapamienbHOCTE NPAMBIX U
13 IIJIOCKOCTEW B IIPOCTPAHCTBE: bubmuoreka [IOK
[MapamienpHOCTD NPSIMO 1 https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYriel ¢ cCOHanpaBJIEeHHBIMU bubnmnorexa [JOK
CTOpPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron mexay npsiMbIMU B bubnuotexa [JOK
IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnmnoreka [JOK
POCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaieapHOCTh IIIOCKOCTEH: bu6muoreka [JOK

https://m.edsoo.ru/2e18f255
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CBolicTBa napauiesbHbIX

bu6nmoreka [IOK

18 IJIOCKOCTEN https.//m.edso0.ru/e504d656
o | Do e B 10K
' ’ https://m.edsoo.ru/4a28dc02
KyO, mapayuiesenumne/
20 [TocTpoenue ceueHuit bubmorexa HOK
https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuenumii bubmmorexa LIOK
https.//m.edsoo.ru/ec26fe5d
KonTtponpsHas padora o Teme
29 "[IpsiMbIe ¥ TIJIOCKOCTH B bubnnoreka [JOK
npocrtpanctse. [lapanienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEH"
23 magesoents meprenmyApI BuGmorera LIOK
) https://m.edsoo.ru/b19f6a5d
IpSIMbIE B IPOCTPAHCTBE
24 [psiMble mapasuienbHbIE U Bbu6mmoteka [JOK
NEepPIEeHANKYISIPHBIE K MTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapasienbHbie U bubmuoreka [IOK
HEePICHAUKYIISPHBIC K MJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyIsIpHOCTH bubmmnoreka HOK
NpsSIMOH | TUTIOCKOCTH https://m.edsoo.ru/f85bfc46
27 IIpu3Hak nepneHauKyIIpHOCTH bubmuoteka [IOK
IPSIMOM | TUIOCKOCTH https://m.edso0.ru/79165d15
o8 TeopeMma o npsmoi bubmuoreka [IOK
HEePICHIUKYIISIPHON TNIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsimoit bu6muoreka [JOK
MEPIEeHIUKYISIPHON MII0CKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMma o npsmoit bubmuorexa [IOK
HEePICHIUKYISIPHON TNIOCKOCTH https://m.edsoo0.ru/7d18834b
31 [leprieHaUKYNISAp U HAKIOHHBIE: bu6muoreka [JOK

pacCTodHUC OT TOYKHU OO0

https://m.edso0.ru/33c477d3
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IUIOCKOCTH, PACCTOSIHUE OT IPSAMOH
J10 IIJIOCKOCTH

[IepnieHauKYSp U HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH 10

bu6nmoreka [IOK

32 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM https://m.edsoo.ru/66fefadd
JI0 TUIOCKOCTH
[lepnieHuKyIsAp ¥ HAKIOHHbIE:
33 paccTosiHuE OT TOYKH 10 bubmmoreka [JOK
IUIOCKOCTH, PACCTOSIHHE OT MPSAMOM https://m.edsoo.ru/a5b7b8e3
JI0 MJIOCKOCTHU
[leprienaAuKyYISAp ¥ HAKJIOHHBIE:
34 paccTosiHue OT TOYKH JI0 bubnuoreka [IOK
IUIOCKOCTH, PACCTOSTHUE OT MPSIMOiA https://m.edsoo.ru/dbee22bc
JI0 TUIOCKOCTH
35 VYIubl B IPOCTPAHCTBE: YIOJl MEXAY bubnuoreka [IOK
HPSIMOH | TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroJi, TMHEHHBIN yroa bubnuoreka [IOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroj, TUHEHHBINA yros bubmmnoreka HOK
JIBYTPaHHOTO yTiia https://m.edsoo.ru/c7c777ed
[TepneHAUKYIIPHOCTD MIOCKOCTEH:
38 an/II):;HaKH negnegnnxynﬂpHOCTH bubmorexa LOK
. https://m.edsoo.ru/ec3e2da3
JIBYX MJIOCKOCTEN
[TepneHAUKYIIPHOCTD MIOCKOCTEH:
39 an/II):;HaKH negnegnnxynﬂpHOCTH bubmorexa LOK
. https://m.edsoo.ru/ed9e2a8e
JIBYX MJIOCKOCTEN
[leprieHAUKYIAPHOCTH MIOCKOCTEH:
40 HpI/FI)SHaIi] HegHeEJII/IKyHSIpHOCTI/I bubmorexa LIOK
4 https://m.edsoo.ru/ba75dc57
JIBYX IJIOCKOCTEMN
41 Teopema o TpEX nepHeHANKYIApax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o0 Tpéx nepneHaAuKyIsIpax bubmuoteka [IOK
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https://m.edsoo.ru/52188a7d

bu6nmoreka [IOK

43 Teopema 0 Tpéx nepne UKy 1pax https://m.edsoo.ru/9f246736
KonTtponpsHas pabora mo Temam
44 "[leprieHANKYIAPHOCTD MPSIMBIX U bubmuorexa [JOK
wiockocteit" u "YTIbl MeX Ty https://m.edsoo.ru/5b971ef3
NPSIMBIMU U TUIOCKOCTSIMH"
[TonsiTie MHOTOTpaHHUKA,
HOBHBI MEHTBI
45 ;(I:{O(;“OFP;H?{JEK; BBIMYKJIIbIE U bubmorexa HOK
’ https://m.edsoo.ru/2d24e873
HEBBIMTYKJIbIE MHOTOI'PaHHHKH;
pa3BEépPTKa MHOTOTPAHHUKA
[Tpusma: N-yronpHas nmpu3Ma; rpaHu
16 Y OCHOBAHUS NIPU3MBIL; IIpsAMast U Bbu6motreka [IOK
HaKJIOHHAS [IPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJTHASI TOBEPXHOCTH IPU3MBI
[Tapannenenunen, npsMOyroOIbHBIHI bubnnorexa [JOK
47 . .
napaie/ieIIIe,] ¥ €ro CBONCTBA https://m.edso0.ru/8a7he683
[Mupamuma: N-yroapHasi mupaMua,
I'paHU U OCHOBaHME MUPAMHU/IBL;
48 61(3)K0Ba5[ ¥ TIOJTHAS HOBEpXH(fLTL bubmorexa HOK
https://m.edsoo.ru/fblcd0a5
MUPAMHU/IBL; IPABUIIbHAS U
yCeu€HHas nupaMuIa
[IpaBuIBHBIE MHOTOTPAHHUKH:
HOHSATHE MTPABUIBLHOTO
MHOT'OI'PAHHUKA; TPABUIIbHAS bubmmnorexka HOK
49 .
IpU3Ma U MpaBUIbHAs MUPaMU/Ia; https://m.edso0.ru/074c8865
NpaBUJIbHAS TPEYroJIbHAs TUPaMHUIA
U TIPaBWJIBHBIN TETpadp; KyO
II TaBJICHUE O MPAaBUIBHBIX
50 MIng“[(():FpaH;I/IKZ;I oiTaazlp bubmorexa LIOK
’ https://m.edsoo.ru/a0fdd5bf
JOJIEKAadp U UKOCAdIP.
51 CuMMeTpHs B IPOCTPAHCTBE:! bubmuoteka [IOK
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CUMMETpPUS OTHOCUTEIIBHO TOUYKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPUU B ITUpaMUaX,
napajuiesenuneax, paBuiIbHbIX

https://m.edsoo.ru/b9e777d9

MHOTOI'PaHHHKAX
o | B ssession B LOK
P - bebpa, https://m.edsoo.ru/6cdbecef
JINArOHAJIN, YTJIbl
[Tnomaas 6OKOBOM MOBEPXHOCTH U
53 mpusws, riowa ocHosanui Busmitorera LIOK
P > THTOHAMD | ’ https://m.edso00.ru/37d84157
TeopemMa 0 OOKOBO MOBEPXHOCTH
MPSIMOM MPU3MBbI
[Tnomaas 60KOBOM MOBEPXHOCTH U
5 mupavus, Teopeva o ok Busmitorera LIOK
PaMuR!, TEOp mant https://m.edso00.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
TAPaMUIbI
55 Konrponbnas pabora no reme bubmuoreka [IOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubmuoreka [IOK
56 [omstue 06 06HEMe https://m.edsoo.ru/7ad0020b
. bubmuoreka [IOK
S7 OObEM mapamuy! https://m.edso00.ru/235171b3
. bubnmorexa LIOK
58 OOBEM mupamm et https://m.edsoo.ru/f47dfefd
" bubnuotexa [JOK
59 ObHEm mupamm e https://m.eds00.ru/79¢10312
. bubnunorexa LIOK
60 OOBEm mupamm et https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI bubmorexa [IOK

https://m.edso0.ru/79853608
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bu6nmoreka [IOK

62 OOBEM mpu3MbI . https://m.edsoo.ru/1e053890
N bubnuorexa [IOK
63 O6LEM mpusMbI . https://m.edsoo.ru/482d3f51
64 KoHnTponbHas pabora 1o teme 1 bubmuorexa [JOK
"O0BEMBI MHOTOI'PAaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTopenue, 06001IEeHNE
65 CHCTEeMAaTH3alLMsl 3HaHUH. 1 bub6nmmoreka [IOK
[TocTpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOI'PAaHHHUKE
[ToBTOpEeHME, 0000IIEHNE
CHUCTEMAaTH3alMs 3HAHUH.
o | Mamcsemeporemexty | Bumorera LOK
N ’ https://m.edsoo.ru/f7792ba9
MPSIMO#, OT TOYKH JIO TUIOCKOCTH,
MEXIYy CKPEIIMBAIOITUMUCS
IPSMBIMU
67 Wrorosas koHTposibHasA paboTa 1 ﬁgg:f;;?;iﬁﬁﬁlbg 146bc0
[ToBTOpenue, o6o0IIeHNE
CHCTEMAaTH3alMs 3HAHUH.
B8 cxpemmasonmmnon mpmvan ) BuGtorerce LIOK
. ’ https://m.edso0.ru/56765e8b
MEXIY MPSMOM U TJIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKIY
MJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KUIIACC

KoanuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

N Tema ypoka KouT I Aata 00pa3oBaTeIbHbI
/o Beero POJIbHbIE PaKTH4YecKHue u3yuenus pa3o € €
padoThbI padoTbI pecypcbl
U I1ap: [eHT "
1 EI/(Ii:;\FI)ean' ni%;;ﬂb ﬁ%ﬁiﬁxﬁ’cm 1 Eubmiorexa OK
’ https://m.edso0.ru/0341bc2b
cdepbl
B3aumHoe pacrionoxenue chepsl 1 Bubmorexa [IOK
2 IJIOCKOCTH; KacaTellbHas IIOCKOCTh 1 .
https://m.edsoo.ru/bed12a43
K chepe; Turomaas chepol

3 N3o6paxenue chepsl, mapa Ha 1 bubnmoreka [JOK
wiockoctu. CeueHusl mapa https://m.edsoo.ru/bc15f7{2
Hunuaapuyeckas MOBEPXHOCTb,

4 o0pa3yroIne UIHHIPHIECKON 1 bubnuotexa [JOK
[MOBEPXHOCTH, OCh [IUJIMHAPUIECKOI https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
[umwaap: ocHOBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas 1 och; 1 bubnuoreka [JOK
UI0Ia b OOKOBOM M TOTHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3o0paxenue muimHapa Ha

o | e st wanape | B LOK

JHAp ’ https://m.edsoo.ru/016e25eb
napajyienbHON Uiu
MEPIICHIUKYJIIPHOW OCH IHIUH/IPA)
Konnueckas noBEpXHOCTB,

7 o0pa3yroIire KOHUIeCKOn 1 bubnmnoreka [JOK
MOBEPXHOCTH, OCh U BEPIIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOH MOBEPXHOCTH

8 oopasoman ocw: ot ) Butmmotexa LIOK

N . https://m.eds00.ru/897dd3b2
OOKOBOI1 U MOJIHON MOBEPXHOCTH
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VYceu€HHbII KOHYC: 00pa3yromme 1

bu6mmoreka [JOK

d BLICOTA; OCHOBAHHA U OOKOBA https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N300paxkeHne KOHyca Ha MIIOCKOCTH.

o | T son. Comasones B orea 10K

’ https://m.edsoo.ru/Obdelbe8
OCHOBAHHUIO, U IMJIOCKOCTHIO,
IIPOXOJISIEH Yepe3 BEPIIMHY)

11 Komb6unanus ten BpaiieHus u bubnunoreka [JOK
MHOT'OI'PaHHHKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMCaHHBIA OKOJIO

12 cdepsl; cdepa, BnUcaHHAs B bubnnoreka [JOK
MHOT'OTPaHHHK WM B TEJIO https://m.eds00.ru/0b136158
BpallleHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIC bubmuoreka [JOK
CBOICTBAa 00BEMOB TEI https://m.edsoo.ru/26a03fb7

N bubmmoreka [JOK
14 O6BEM i Apa, KOHyCa https://m.edso0.ru/5513d87b
N bubmuorexa [JOK

15 OOBEM wapa i niomans chepsi https://m.edsoo.ru/d189bde2
[Tono6HbIE Tena B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEXy TTOIAASIMHU bubnuorexa [JOK
MOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
MOAOOHBIX TEJ

17 KonTponbHas padoTa no temam bubnuorexa [JOK
"Tena Bpamienus" u "O0bembl Te" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MII0CKOCTH U B bubnuorexa [IOK
HPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CrnosxeHue ¥ BHIYHTaHNE BEKTOPOB bubmorexa HOK

https://m.edsoo.ru/23f4f089

20 YMHOK€eHHEe BEKTOpa Ha YUCIIO0 bubmmorexa [IOK

https://m.edsoo.ru/dee379eb

21 PasnoxeHne BekTopa 1o Tpém bub6nuoreka [IOK
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HEKOMILIAHAPHBIM BEKTOpaM.
[IpaBuio napannenenunena

https://m.edsoo.ru/a28fd74e

Pemenne 3aJa4, CBA3aHHBIX C

22 IIPUMEHEHUEM IIPABUJI AEUCTBUM C bubmmorexa [IOK
https://m.edsoo.ru/5a827900
BEKTOpaMH
K WHATHO-BEKTOPHBINA MET
23 n}())p?l;)lém;{m(l) reeOMg"Ir)pH%CKiI; : brbmorexa [IOK
https://m.edsoo.ru/d3alfe30
3a1a4
[IpsimoyronbHas cucTeMa KOOpIMHAT
24 B npoctpancTBe. KoopauHatel bubnnoreka [JOK
BekTopa. [Ipocreiiiune 3amauu B https://m.edso0.ru/48db7058
KOOpJIUHATax
o5 VYron mexay Bektopamu. CKansipHOe bubnuoreka [JOK
IPOM3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bubmmorexa [IOK
IPSIMBIMH U TUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
g | Ao o s B LOK
N https://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpenue, 0600IIEHNE U
o8 cuctemaTusaius 3HaHui. OCHOBHBIE bubmuoreka [JOK
burypsl, hakThl, TCOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpEeHUEe, 06001IeHNE 1
29 cucreMmaru3anusa 3HaHu. OCHOBHEIE bu6mmoreka [IOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUH
[ToBTOpeHue, 0600IEeHNE U
30 CUCTEMaTHU3allis 3HaHU|. 3a1auun bubnmoreka [JOK
TUTAHUMETPUH U METOJIBI UX https://m.edso0.ru/7491efe0
penieHus
31 [ToBTOpeHmEe, 06001IeHNE 1 bu6mmoreka [JOK

cUCTEMAaTH3aIMs 3HAHUNA. 3a1a4yn

https://m.edsoo.ru/4dffda97



https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

IUIAaHUMETPHUU U MCTOABI UX

pereHusI
[ToBTOpEeHME, 0000IIEHNE U
32 cucreMaTtu3aius 3Hanuii. OCHOBHbIE 1 bubnmoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUU
33 Hrorosas koHTpoabHas paboTa 1 E;IS;I;I/(:T:.CEZZC%?EIGCZ Adfe?
34 [ToBTOpenue, 0600IIEHNE U 1 bubmmorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30BATEJIbHOI ITPOI'PAMMBI

10 KJIACC
Koxa . .
HpoBepsieMOro IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOEHHsI OCHOBHOI 00pa3oBaTeIbHOI
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
AJiredpa 1 Hayajla MaTeMaTHYeCKOI0 aHAJIU3a
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATUSMU: PALIMIOHAIBHOE U JACUCTBUTEIHHOE YUCIIO, OOBIKHOBEHHAs
' U JeCATUYHAS APOOb, MPOIEHTHI
19 Bremonuare apudmernueckue omnepanuu ¢ paluoOHAIBHBIMU U JICHCTBUTEIHHBIMU
YKCIaMU
13 BeinonsaTe npuOnnxKEHHbIE BBIYUCICHNUS, UCIIOIB3Ys NPaBUIa OKPYTIICHUA, JeNaTh
NPUKHUIKY U OLEHKY pe3yJIbTaTa BEIYMCICHUN
OnepupoBaTh TOHSATHSAMH: CTEIEHb C LEJIBIM IOKa3aTeJeM, cTaHaapTHas Qopma
14 3allUCH JIEWCTBUTENBHOIO YHUCIA, KOPEHb HATypaJlbHOM CTENEHH; HCIOJIb30BaTh
' HOIXOAAIIYI0 (GOPMY 3aIUCH JACUCTBUTEIBHBIX YHCEN IS PEIICHUS MPaKTHYECKUX
3aj1a4 M MpeJICTaBICHHs] JaHHbBIX
OnepupoBaTbh MOHATUSAMH: CHHYC, KOCHHYC W TAaHI€HC IPOM3BOJILHOIO YIJIa;
1.5 UCTIOJIB30BaTh 3alMCh MPOU3BOJIGHOTO yIiia 4epe3 oOpaTHBIE TPUTOHOMETPUYECKHE
byHKIIUN
2 YpaBHEHUs U HEpPAaBEHCTBA
OnepupoBaTh  MOHSATHSAMH: TOXIECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 palMoOHATIbHOE, HPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHE
99 BremonHATe  mpeoOpazoBaHWS — TPUTOHOMETPUYECKHMX  BBIPQKEHHUH W pemarth
TPUTOHOMETPHUUYECKUE YPABHEHHUS
BeimonHATe  nmpeoOpa3zoBaHMs  IENBIX, PALMOHAIBHBIX M UPpalMOHAIBHBIX
2.3 BBIPQKEHUI M PEIIaTh OCHOBHBIC THUIIBI IENBIX, PAIIHOHAIBHBIX U UPPAIMOHAIBHBIX
YpaBHEHMI U HEPABEHCTB
24 [TpuMeHATH ypaBHEHUS M HEPABEHCTBA JJIs PEIICHUsI MaTeMaTHUECKUX 3a/1a4 U 3aJa4
U3 pa3IMyYHBIX 00NacTell HAyKU U PeabHOM KU3HU
MonenupoBaTh pealbHbIE CUTYalldM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKECHUS,
2.5 ypaBHEHMsI, HEPAaBEHCTBA 110 YCIOBMIO 3aJ]auH, UCCIIE0BaTh NOCTPOCHHbIE MOJIENH C
UCTIOJI30BaHUEM alrnapaTa ainreopsl
3 OyHKIUYT U TpapUKU
OnepupoBaTh MNOHATUSAMH: (yHKIMS, cHocoObl 3agaHus (QYHKLIMH, 00JacTh
3.1 onpejeNieHuss U MHOXKECTBO 3HaueHUW QyHKIUH, Tpaduk (YHKIUH, B3aUMHO
oOpaTHble GYHKLIUU
39 OnepupoBaTb MOHATUSAMH: YETHOCTb M HEYETHOCTh (QYHKUUHU, HYIH (QYHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBath rpaduku QyHKUIUN AJIs pelieHus] ypaBHEHU I
34 Ctpouth u uyuTarh TpaduKH JMHEWHON (QYHKIMH, KBagpaTUYHOW (YHKIIUH,
CTETeHHON (PYHKIIMU C LEJIBIM MToKa3aTeIeM
Ucnonb3oBare rpadukn GyHKIHMHA JUIs MCCIEIOBAHUS MPOLECCOB M 3aBUCUMOCTEH
3.5 NIPY PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB M PEaTbHON JKHU3HH, BBIPAXKaTh

(I)OpMYJ]aMI/I 3aBUCUMOCTHU MCIKAY BCIIMUYNHAMU




Havana mareMaTuyeckoro anaan3a

41 Onepuposatb MOHATHAMM: IIOCJIEI0BATENBHOCTD, apupMeTHuecKast U
reoMeTpHuUecKas Iporpeccun
492 OnepupoBaTh NOHATHAMU: OECKOHEYHO YOBIBArOINAsh reOMETpUYEcKasi MPOrPecCHs,
cyMMa 0ECKOHEYHO YOBbIBAIOLIEH reOMETPUUECKON TPOrpeccun
4.3 3aaBaTh 0CIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCO0AMU
44 Hcnonp30BaTh CBOMCTBA IOCIENOBATEIBHOCTEM M INPOTPECCHM Ul PEILIEHUs
pealIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKA
5.1 OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIIEpaLlUi HAJl MHOKECTBAMHU
59 Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIM amnmapar i OIMCaHUs peallbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33]1a4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.3 OrniepupoBaTh NOHITHSIMU: ONPEJIEICHUE, TEOPEMA, CIICJICTBUE, JOKA3aTEIbCTBO
6 Teopusi BeposiTHOCTel U CTATHCTHKA
6.1 Uurtath U CTPOUTH TAOJIULIBI U JUArPaMMBbl
6.2 OnepupoBaTh NOHATHSAMM: CpeAHEe apu(MeTHyeckoe, MeauaHa, HauOoJjbllee,
HauMEHbIIIee 3HAaYCHHE, pa3MaxX MacCUBa YUCIIOBBIX ITAHHBIX
OnepupoBaTh MOHATUSAMU: CIIy4allHbIM 3KCIEPUMEHT (OIBIT) U cly4yailHoe coObITHE,
6.3 3JIEMEHTApHOE COOBbITHE (2JEMEHTapHBIH HMCXOJ) CIYy4alHOTO OIbITa; HaXOIUTh
BEPOSITHOCTH B ONBITAX C PABHOBO3MOXKHBIMHU CIYYalHBIMUA COOBITHSIMHU, HAXOAUTH U
CPaBHUBATh BEPOSATHOCTH COOBITUH B M3yUEHHBIX CIyYailHbIX SIKCIIEPUMEHTAX
Haxonute u ¢dopMynupoBaTh COOBITHS: IE€peceueHue U OObEIUHEHHE JaHHBIX
6.4 coOBbITHIA, COOBITHE, TPOTUBOMOJIOKHOE JTAHHOMY COOBITHIO; IOJE30BATHCS
JrarpaMmmamu Diinepa 1 GopMyJIol CII0KEHUs BEpOSITHOCTEH NPH pellieHUH 3aa4
OnepupoBaTb IOHATUSAMH: YCIOBHAs BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJHUTh BEPOSITHOCTH C IMOMOUIbIO IpaBUJa YMHOXXEHHS, C ITOMOILIBIO JepeBa
CIIy4ailHOTO OIIbITa
6.6 [TpuMeHsATh KOMOMHATOPHOE MPABUJIO YMHOXKEHUS MPH PEILICHUH 3aa4
OnepupoBaTh MOHATUSAMU: UCIIBITAHUE, HE3aBUCUMBbIE HCTIBITAHUS, CEPUS UCIBITAHU,
6.7 ycrex M HeyJdaua; HaXOAUTh BEPOSTHOCTH COOBITHHI B CEpUM HE3aBUCUMBIX
UCHBITAHUN IO TEpPBOT0 Yyclexa, HaXOAWTb BEPOSITHOCTH COOBITMH B Cepuu
ucnbeiTanui bepnyiun
6.8 OnepupoBaTb NOHATHUAMHU: CllydaliHas BEJIWYMHA, PACIpEICIICHUE BEPOSTHOCTEM,
quarpamma pacipeeneHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, psSMasi, INIOCKOCTb
79 [IpuMeHsTh aKCHMOMBI CTEPEOMETPUM M CJHEJICTBUS M3 HHUX IpPU PEUICHUH
TEOMETPUUECKUX 3a7a4
73 OHCpHpOB%TL MOHATHSMM: TApAJJIENIbBHOCT W NEPNEHIUKYISIPHOCTh NPSIMBIX U
IJIOCKOCTEMN
74 KnaccudunupoBaTb B3aUMHOE  PACHOJIOXKEHHME TMPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE
OnepupoBaTh MHOHATUSMU: JIBYTPaHHBIA yToJI, TPaHU JIBYTpaHHOro Yyria, pedpo
7.5 JBYTPaHHOIO yIJIa, JIMHEHHBIM Yroja JBYTPaHHOIO yIyla, TpajlycHas Mepa
JBYTPaHHOIO yria
76 OnepupoBaTb  MOHATHUSIMH:  MHOTOTPAHHUK,  BBIMYKIBIM W HEBBITYKJIBIN

MHOT'OT'paHHUK, 3JICMCHTBI MHOT'OI'PaHHUKA, HpaBHJ’ILHLIfI MHOT'OT'paHHUK




7.7

PacrosnaBaTh ~ OCHOBHBIE  BHIbl ~ MHOTOTPAaHHUKOB  (MHUpamMujaa,  IpusMa,
PSMOYTOJIbHBIN Mapajiesienune, Kyo)

7.8

7.9
7.10

KnaccudpunupoBare MHOTOTPaHHHKH, BBIOMpAas OCHOBAaHHS [UIsl KiaccU(HUKaIMH
(BBITTYKJIBIC ¥ HEBBIMYKJIbIE MHOTOI'PAaHHHUKH, MTPABUIbHBIC MHOTOTPAHHUKH, TIPSIMbIC
Y HAKJIOHHBIC TPU3MBI, TApaUICTICTUIIC IbI )

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB
OOBSICHITh NPUHIUIBI TTOCTPOCHUSI CEYCHUN MHOTOTPAHHHWKOB, HCIIOJIB3YsS METO]T
CJIeZIOB

7.11

CrpouTh ce4yeHUss MHOTOIPDAaHHMKOB METOZOM CJIE/I0B, BBIIOJHATH (BBIHOCHBIC)
IUIOCKHE YEPTEKU W3 PUCYHKOB INPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHU3Y

7.12

7.13

7.14

7.15

Pemate 3aa4u Ha HaxXO0XIACHUC TCOMCTPUUYCCKHUX BCJIIMYUH I10 06pa3uaM nIin
ajropurMaM, IHNpHUMCHAA H3BECTHBIE AHAJIUTHUYCCKUE METOJAbI IIpU PCHICHUU
CTAaHAAPTHBIX MATEMATHYCCKUX 3a/la4 Ha BBIYHUCICHUC paCCTOSIHI/Iﬁ MCKAY ABYM:A
TOYKaMH, OT TOYKH JO HpHMOﬁ, OT TOYKH OO IJIOCKOCTH, MCKAY CKPCHINBAOIIUMHUCIA
MMPAMBIMHA

Pemate 3amaum Ha HaxOXAEHHE TI'€OMETPUYECKUX BEJIMYMH IO OOpasuaM WiH
QITOpUTMaM, T[PUMEHSAsS HU3BECTHBIC AHAIMTUYECKUE METOJAbl IpPU  pEIICHUHU
CTaHJApPTHBIX  MaTeMAaTUYECKUX  33Jad HA  BBIYUCIEHHE  YIJIOB  MEXIY
CKPELIMBAIOILUMUCS NMPSAMBIMH, MEX]y MIPSIMOH U MJIOCKOCTBIO, MEXY TIOCKOCTSIMH,
JIBYTPaHHbBIX YIJIOB

Boeraucnare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHHKOB (TpHU3Ma,
nupamuia) ¢ NpuMeHeHHeM (HOpMyJl, BBIYUCIIATh COOTHOLIEHUS MEXIY IUIOMIAIIMU
NOBEpXHOCTEN, 00bEMaMHU 110I00HBIX MHOTOTPAaHHUKOB

OnepupoBaTh MOHATHSMHU: CUMMETPHsI B IMPOCTPAHCTBE, LIEHTP, OCh M IJIOCKOCTh
CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI

7.16

W3Bnekarb,  mpeoOpa3oBbIBaTh M HMHTEPIPETHpPOBaTH  HMHPOpMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEJICTaBICHHYI0 Ha 4YepTexax u
PUCYHKax

7.17

7.18

[IpumensaTs reomerpuueckue (akTbl Ui PEHIEHHs CTEPEOMETPHUYECKHX 3ajad,
IIPEANOJIAraloIuX HECKOIBKO MIArOB PELICHHUs, €CJIA YCIOBUSA IPUMEHEHMS 3a/1aHbI B
ABHOHU (opme

[IpumeHnaTH IpocTenimne [IpOrpaMMHBIE cpeacTBa 51 JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

7.19

7.20

HpI/IBOI[I/ITB MMpUMEPLBI MATEMATUYCCKUX 3aKOHOMepHOCTeI>'I B IpUPOAC U KHU3HHU,
PAaCIIO3HaBaTh MMPOABJICHUEC 3aKOHOB I'COMETPHHN B UCKYCCTBC

[IpuMeHsTh MOTYYCHHBIC 3HAHUS Ha TPAKTHKE: aHATTU3UPOBATh PEAIbHBIC CUTYAIlHH
U TIPUMEHSTh M3yYeHHBbIC TOHATHUSA B TPOIECCE MOWCKA PEIICHUS MaTeMaTHYeCKd
chopMynUpOBaHHON TPOOIEMBI, MOJEIUPOBATH pEATbHBIE CUTyallMd Ha S3BIKE
TE€OMETPHH, UCCIEA0BATh MOCTPOSHHBIE MOJIENIN C UCTIOIB30BAHUEM T'€OMETPHUECKUX
MOHSTHIA U TEOPEM, arrapara aareOpbl, pelrath MPaKTHYSCKUE 33J]a4d, CBA3aHHBIC C
HAXO0XJ/ICHUEM T€OMETPUIECKUX BETUIHH




11 KJIACC

HpOB:f)(:II:EMOFO IIpoBepsiembie NpeMeTHbIE Pe3yIbTAThI 0CBOEHUs! OCHOBHOI
pesyabTaTa 00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

Aure0pa 1 Ha4YaJ1a MaTeMAaTHYeCKOr0 aHAIN3a

1 Yucna v BIYKCICHUS
OnepupoBaTh MOHATHSAMM: HaTypalbHOE, LIEJIO€ YMCIIO; MCIOJb30BaTh MPU3HAKH

1.1 JEIAMOCTH LEJbIX 4YHCEl, Pa3JIOKEHHE 4YHCIIa Ha IPOCThIE MHOXHUTEIU IUIA
pelieHus 3a1ad

1.2 OnepupoBaTh NOHATHEM: CTEIIEHD C PALMOHAIBHBIM I10KA3aTEIEM

13 OnepupoBaTb MOHATUAMHU: JIOTapu(pM UHUCIA, JAECATUYHBIE U HATypajbHbIE
J0rapupmMbl

2 YpaBHeHMs U HEpaBEHCTBA
[IpumensTs CcBOMCTBa CTENEHU JUIsl NPEeoOpa3OBaHUSl BBIPAKEHUH, ONEpUPOBATH

2.1 NOHATHAMM: I10Ka3aTE€IbHOE YPAaBHEHHUE M HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI
[I0KAa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB
BrmonsaTe npeobpa3zoBaHus BEIPAKESHUH, COJAEPKALINX JOTapu(pMBbl; OIIEPHPOBATH

2.2 HOHATUSAMM: JIoTapu(MUUECKOE YpaBHEHHE M HEPaBEHCTBO; peLIaTb OCHOBHBIE
THUIIBI JIOTApU(PMUUIECKUX YpaBHEHUI U HEPABEHCTB

2.3 HaxoauTh penienust npocTeHINX TPUTOHOMETPUUECKUX HEPABEHCTB

24 OnepupoBaTb NOHSTHUAMHU: _cucrema J'II/IHCUI‘/'IHBIX YPaBHEHUH U €€ pELICHMUE;
MCII0JIb30BaTh CUCTEMY JINHEHHBIX YPaBHEHUH JIJIs1 pelIeHUs] IPAaKTUYECKUX 3314

o5 HaXOl[I/ITI)U peueHuss IMPOCTEUIIMX CHCTEM M COBOKYIIHOCTEW pPallMOHAJIBHBIX
YPaBHEHHUI U HEPABEHCTB
MogenupoBaTh peaibHble CUTyallUd Ha s3bIKE aareOphl, COCTABIATH BBIPAXKEHUS,

2.6 YpaBHEHHUs, HEPABEHCTBA W CHUCTEMbl II0 YCIOBUIO 3a/adyd, HCCIEeI0BaTh
HOCTPOCHHbIE MOJIENIN C MCIIOJIb30BaHUEM alrapara ajareopsl

3 OyHKIHNH U TpaduKu
OnepupoBaTh MOHATHAMU: NEepUOAMYECKas (QYHKLUS, MPOMEKYTKH MOHOTOHHOCTH

31 (GyHKIMH, TOYKH 3KCTpemMyMa (yHKIUHM, HauOojbllee M HaMMEHBIIEe 3HAuYECHUS
(GYHKIIMM Ha IPOMEXYTKE; UCIOJIb30BaTh UX Ul UCCIEOBAHUS (QYHKIIUH, 3aJaHHON
rpadukom
OnepupoBaTb HOHATUAMH: TpaUKU IOKa3aTelIbHOW, JorapuMuueckod u

3.2 TPUTOHOMETPUYECKUX (YHKIMHA; U300pakaTh MX HA KOOPAMHATHOW IUIOCKOCTH U
WCIOJIb30BAaTh JUIsl PEILICHUS] YPAaBHEHUI U HEPAaBEHCTB

33 N300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH vrpa(bpncn J'II/IHCUI‘/’IHHX YpaBHEHUH U
MCIIOJIb30BATh UX JUISl PEIICHUs] CUCTEMBI JINHEWHBIX YpaBHEHUN

34 Hcnonws3oBark rpadguku GyHKIUN Ui MCCIEA0BaHUS MPOLIECCOB U 3aBUCHUMOCTEN
U3 APYrUX y4eOHBIX TUCIMILIHH

4 Hayana MmaTemaTnueckoro aHaamsa
OnepupoBaTh MOHATUSMH: HENpepbIBHAS (QYHKLUSA, TPOU3BOAHAS (YHKLUY;

4.1 HCIIOJIb30BaTh T€OMETPUYECKUI U (PU3NUECKHUI CMBICT MPOU3BOAHON ISl pELICHUS
3a1a4y

42 Haxoaute mnpou3BoOJHBIE 3JI€MEHTApHBIX (DYHKIMHA, BBIYUCIATH MPOU3BOJHBIC
CYMMBI, IPOU3BEICHHUS], YACTHOTO (DYHKIIMH

4.3 Hcnonp3oBaTh NpOM3BOJHYIO AJIsi McceloBaHUsS (YHKIMM Ha MOHOTOHHOCTh U




9KCTPEMYMBI, IPUMEHSTh PE3YJIbTAaThl UCCIIEI0OBAaHUS K TOCTPOCHHUIO IPapUKOB

Hcmons30BaTh IOPOU3BOAHYIO [JIA HaXOXACHHUA HaAWIYUIICro pCeUICHUA B

4.4 MIPHUKJIATHBIX, B TOM YHCJIE COI[HAIEHO-DKOHOMUYECKHX, 3a7a9ax

45 OnepupoBaTh MOHATUSIMU: TIEPBOOOPA3HAS U UHTETPAIT;, IOHUMATh T€OMETPUICCKUIN
¥ QU3UYECKUIN CMBICT HHTETpalia

16 Haxonuth mepBoOOpa3HbIe AIIEMEHTAPHBIX (YHKIMA, BBIYUCIATH WHTETPAT 10
dopmyne Hetorona — JleiiOHuma

47 Pemrate mpuknazHble 3amadyd, B TOM 4YHCJIE COLHAIbHO-dKOHOMHYECKOTO U
(GU3NIECKOro XapakTepa, CpeICTBAMHI MaTEMAaTHIECKOTO aHaIHM3a

5 Teopusi BepoATHOCTEH M CTATHCTHKA

51 CpaBHUBATh BEPOATHOCTH 3HAUEHUH CIIy4allHOM BEJIMYMHBI IO PACIPEIECIICHUIO NN
C TMIOMONIBIO THarpaMMm
OnepupoBarh MOHATHEM MaTEMAaTUYECKOTO OXKHIAHHS, TPUBOJUTH IPUMEPHI TOTO,

5.2 KaK MPUMEHSETCS MAaTeMaTH4YeCKOe OKHIaHWE CIy4ailHOW BEJTMYMHBI, HAXOIUThH
MaTeMaTHYECKOE OKUIaHUE 110 IAHHOMY PacIpe/IeICHUIO

5.3 HmeTh npejicTaBieHue 0 3aKOHEe OOJIBIINUX YUCE

5.4 HimeTh nipencTaBieHre 0 HOPMAILHOM Pacipe/IeliCHHH

6 I'eomerpus

OnepupoBaTh  TOHATHUSAMHU:  [WJIMHAPUYECKAss  IMOBEPXHOCThb,  OOpa3yroniue

6.1 WIMHAPHUYECKON MMOBEPXHOCTH, IIWIMHAP, KOHUYECKAask OBEPXHOCTh, 00pa3yromue
KOHMYECKOW TTOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTh

6.2 PacrioznaBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)

6.3 OOBACHATH CITOCOOBI MOTYYSHHS TNl BPALICHHS

6.4 KitaccuunmpoBars B3aMMHOE pacofiosKeHUE CEPhI U IITOCKOCTH
OnepupoBaTh MOHATHAME: IIAPOBOM CErMEHT, OCHOBAaHHE CETMCHTA, BBICOTA

6.5 CErMEHTa, IIApOBOM CJIOW, OCHOBaHHE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CIIOS,
11apOBOM CEKTOP

6.6 Bbraucnsate 00bEMBI U TUIOMIANM TTOBEPXHOCTEH TeNl BpallleHUs, T€OMETPHUECKUX
TeJ C MpUMEHEHUEM (HOPMYIT

6.7 OnepupoBaTh TMOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIH B chepy W OIMMCAHHBIN
oKo110 cepsl, chepa, BicaHHAS B MHOTOTPAHHUK WITH TENIO BPAIICHUS

6.8 BbMUCHSTE COOTHOIIEHHMS] MEXAY IUIOMAAIMU TIOBEpXHOCTEH u o0BEMamu
MOA0OHBIX TEJ

6.9 N306paxaTs u3ydaemble GUTYPHI OT PYKH U C MPUMEHEHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB

6.10 BbImonHATh (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUSHHSI TEJ BPAIICHHS
W3Biiekath,  WHTEPIPETHPOBATH H  MPeoOpa3oBbIBaTH  WH(POPMAIUIO O

6.11 MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTypax, MPEACTABICHHYIO HAa 4YepTekax M
PUCYHKAxX
[IpumensaTs reomeTpudeckue (GakThl ISl PEHICHHs] CTEPEOMETPHUYECKHUX 3ajad,

6.12 MPEIOIArafoIIuX HECKOIBKO MIaroB PEIIeHNs, €ClIM YCIOBHS TIPUMEHEHUS 3aJaHbl
B SIBHOU (opme

6.13 OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BrInonHATh EHCTBUS CIOXKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKCHHS
BEKTOpa Ha YHCII0, OOBSICHITH, KAKUMU CBOMCTBAMH OHH 00JIaJaf0T

6.15 [TpuMeHSTH TPaBHUIIO TApAJTISNICIHUIIE A IPH CII0KEHUH BEKTOPOB




6.16

6.17

6.18
6.19

OnepupoBaTh MOHSATUSMHU: JEKApPTOBbI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOpPAMHATHI BEKTOpPA, YIOJd MEXIY
BEKTOpPaMHU, CKaJsIpHOE MPOU3BECHIE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHbIE
BEKTOPbI

Haxomute cymMMy BEKTOpOB M INPOM3BEICHHE BEKTOpa HAa YUCIO, YIOJd MEXIY
BEKTOPAMH, CKaJspPHOE IIPOM3BEIEHUE, paCKIaAblBaTh BEKTOp IO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAUHAT

Pemarts mpocreiiiie TeoOMETpUYECKUE 3aJadyd Ha [PUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOJa

6.20

PemraTs 3aJa4u Ha J0Ka3aTEJIbCTBO MaTEMAaTHYCCKHX OTHONIICHUU U HaXO0XJICHHUEC
TCOMCTPHUICCKUX BCJIIMYHH I10 o6pa3uaM WM aJIrOpuT™MaM, IMPUMCHSASA H3BCCTHBIC
MCTOJBI ITPH PCIICHUN CTAHAAPTHBIX MAaTEMAaTUYCCKHX 3aa4d

6.21

[IpumeHnATH IpocTenime [IpOrpaMMHBIE cpeactea U 3JIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPY PEIICHUN CTEPEOMETPUUECKHX 33]1a4

6.22

6.23

HpI/IBOI[I/ITB MNpUMEPbI MATEMATHUYCCKUX SaKOHOMepHOCTeﬁ B IIpUPOJAC U KHU3HHU,
PaCIIo3HaBaTh MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

[IpuMeHSTH MOTyYCHHBIC 3HAHUS HA MMPAKTUKE: aHATU3UPOBAThH PeaTbHBIC CUTYAITUN
U MPUMCHATh M3YYCHHBIC TOHSTHS B IPOIIECCE MOMCKA PEUICHUS MaTeMaTHYECKU
chopMynUpOBaHHON NPOOJIEMBI, MOJCIUPOBATh pEAIbHBIC CUTyallUd Ha S3bIKE
TCOMETPUH,  KCCIECNOBAaTh  IMOCTPOCHHBIE  MOJICIM  C  KCIOJIb30BAaHHEM
TCOMETPHUYSCKUX TOHATHI W TEOopeM, ammapara anreOpbl, peliaTh MPaKTUYSCKUe
3aJ1auu, CBS3aHHBIC C HAXOXJICHUEM I'€OMETPHUYCCKUX BEITHYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
Anredpa M HaYaJIa MATEMATH4Y€CKOT0 AHAJIN3A
1 Yucia v BBIYUCIICHUS
Panmonaneupie yncna. OOBIKHOBEHHbIE M JECSATHUHBIE IPOOH, MPOLEHTHI, OECKOHEUHbIE
11 nepuoAndecKkue npodu. Apudmernyeckue oOmnepanuu ¢  PaAHOHAIBHBIMU  YHCIIAMU,
peoOpa3oBaHus YUCIOBBIX BhIpakeHUU. [IpuMenenue npobelt U MPOIEHTOB AJisl PELICHUS
IIPUKJIAIHBIX 33]1a4 U3 Pa3IM4HbIX OTPACIIC 3HAHUU U PEAIBHOM KU3HU
JleiicTBuTenpHbIC YHCla. ParyioHanbHBIE M HppalMOHAIBbHBIC 4ucia. Apudmerndeckue
1.2 omepanuu C JeHCTBUTEIBHBIMH uuciaamu. [IpuOnvmkEHHBIE BBIYUCIICHUS, MPaBHIIA
OKPYTJIEHUS, IPUKUJKA U OLICHKA PE3YJIbTaTa BBIYUCICHUN
Crenenb c uenbiM mnokaszateneM. CranpapTHas (opma 3amucu ACHCTBUTEIHHOTO YHCIA.
1.3  Hcnonwp3oBaHue MOAXOIAIICH (GOPMBI 3alUCH JEHCTBUTEIBHBIX YHUCEN ISl PEHICHUS
MPaKTUYECKHX 33]1a4 U NPEJICTABICHUS JaHHBIX
14 ApI/I(bMeTI/I‘lfCKI/Iﬁ KOpEeHb HATypaJbHOMU cTeneHu. JlelcTBus ¢ apuMeTHIeCKUMH KOPHIMU
HaTypaJbHOM CTEIICHU
15 CuHyc, KOCUHYC M TAaHI€HC YHUCIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHUCJIIOBOI'O apr'yMEHTa
2 YpaBHEHHUs 1 HEpaBEHCTBA
2.1 TosxecTBa U TOXAECTBEHHBIC MPEOOpa30BaHUS
29 [IpeoOpazoBanne TPUTOHOMETPUUYECKUX BbIpaKeHHH. (OCHOBHBIE TPUTOHOMETPUUECKUE
bopMyIbI
2.3 | VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo1 MHTEpBaJIoB
2.4 | Pemenue nenbix U IpoOHO-PAIMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 | Pemenne uppanroHalbHBIX YpaBHEHUH U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPHUECKUX YPaBHEHHIM
27 [IpuMeHeHre ypaBHEHHMI U HEPABEHCTB K PELICHUI0O MAaTEMaTUYECKHUX 3aJad M 3ajay u3
pa3IUYHBIX 00JIacTel HAyKW U PeaIbHOW KU3HHU
3 OyHKIHMH U TpaduKu
3.1 OyHk1wus, crnocoOsl 3ananus dyHkiun. ['paduk ynkunu. Bzanmuo oOpaTtHbie GyHKIHH
32 OO6mnacTp ompeneneHus © MHOXKECTBO 3HaueHud ¢yHkiuu. Hymu ¢ynkmuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU
33 CrenenHast (QyHKIHMS C HaTypalbHBIM W LENbIM TOKazaTesneM. E€ cBoiicTBa u rpaduk.
CaoticTBa U rpaduK KOpHsI N-OW CTENeHH
34 TpuronomeTpuyeckass OKpPY)KHOCTb, ONpEIEICHWE TPUTOHOMETPUYECKHX  (YHKIUI
YHCIIOBOT'O ApTyYMEHTA
4 Hauana maTemaTuyeckoro aHaanza
41 [TocnenoBarenbHOCTH,  CIMOCOOBI  3aJaHUSl  IOCJENOBATENbHOCTEH.  MOHOTOHHBIC
MOCJIEN0BATEIHHOCTH
Apudmernueckass UM reoMmeTrpuueckas — mporpeccuu.  beckoHeuHo — yObIBaromas
492 reoMmerpuueckas mporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH TreoMeTpu4ecKon
nporpeccuu. Gopmylia CIOXKHBIX MPOLEHTOB. M CMoMb30BaHUE MPOTPECCHM ISl PEUICHUS
peanbHBIX 33/1a4y MPUKIAJHOTO XapaKTepa
5 MHOXecCTBa U JIOTUKa
51 MHoecTBO, onepanuu Hajx MHOXkecTBaMu. [[mnarpammsl Oitiepa — Benna. Ilpumenenue

TCOPCTUKO-MHOXCCTBCHHOT'O allmapara Ajs OIMMCAaHUSA PCAJIbHBIX IMPOLECCOB MU $IBJ'[€HI/II71,




IIPU PEIICHUH 3a]]a4 U3 JPYTUX y4eOHbIX MPEeIMETOB

5.2

Omnpenenenue, Teopema, CieICTBUE, 10Ka3aTEIbCTBO
Teopusi BepoOSITHOCTEN U CTATUCTHKA

6.1

[IpencraBnenre MaHHBIX C MOMOIIBIO TaOUIl W guarpamMm. CpemHee apupMETHUYECKOE,
MeJraHa, HauOOoJbIlIee W HAaWMEHBIIEEe 3HAYCHHUS, pa3Max, TUCTIEPCUS W CTaHAapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

6.3

6.4

CrnyualiHple SKCHEpUMEHTHI (OMBITHI) U CIy4yaliHble COOBITHS. DJIEMEHTapHbIE COOBITHS
(ucxozsl). BeposiTHOCTH CllydaitHOTO COOBITHS. BIM30CTh YaCTOTHI U BEPOSITHOCTH COOBITHIA.
CrnyyaliHple ONBITHI C PaBHOBO3MOXKHBIMU D3JIEMEHTAPHBIMH COOBITUSMU. BepositHocTH
COOBITHIA B OTIBITAX C PABHOBO3MOYKHBIMH JJIEMEHTAPHBIMH COOBITUSIMU

Onepanuu HaJx COOBITUSAMH: IEpeceueHue, OO0bEIUHEHUE, MPOTHUBOIOJIOXKHbBIE COOBITHSL.
Juarpammsl Diinepa. @opmyra cl0KeHUsI BEPOATHOCTEN
VYcnoBHas BEPOSATHOCTb. Y MHOKEHHME BEPOATHOCTEH. JIepeBO CIly4aliHOIO 3KCIIEPUMEHTA.
®dopmyra moJaHO# BeposTHOCTH. He3aBucruMbie COOBITHS

6.5

6.6

KomOunatopHoe mnpaBuino ymHoxkeHus. IlepecraHoBku u ¢akropuan. UYucio codyeraHui.
Tpeyronpauk [Tackans. @opmyna 6unoma HeroToHa

buHapHbIll cilydaliHbIM ONBIT (MCIIBITaHME), ycIeX U Heyaada. He3aBucumble uUCHBITAaHUS.
Cepusi HE3aBUCHMBIX HCIBITAaHUN 110 nepBoro ycrexa. Cepusi HE3aBUCHUMBIX HCIBITAHUN
bepnyin

Cnyuaitnass BenuumHa. Pacnpenenenue BeposiTHocTe. [luarpamma  pacripenesieHus.
[Tpumepsl pacnipesieneHuii, B TOM 4HCiIe FeOMETPUYECKOe U OMHOMHAIbHOE

I'eomeTpus

7.1

7.2

7.3

OcHOBHbIE MOHATHUSL CTEpeOMETpUH. Touka, IpsmMasi, INIOCKOCTb, IpocTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM IOCTPOEHHH CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUH U CIEICTBHS
13 HUX

B3aumHoe pacnosokeHue npsiMbIX B IIPOCTPAHCTBE: MEpPECEKaroluecs], napauieabHble U
CKpeluBaromuecss npsmMele. [lapamiensHOCTh NPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE:
mapalyiCJIbHBIC IPAMBIC B ITPOCTPAHCTBE, MAPAIICIIBHOCTD TpéX MMpAMBIX, MMAPATICIIBHOCTD
NPSIMOM U TIIOCKOCTU. YTJIBI C COHAINPABIEHHBIMU CTOPOHAMM, YTOJl MEXAY MPSMbIMU B
npoctpaHcTBe. [lapayienbHOCTh TMIIOCKOCTEH: TapajuielibHble IUIOCKOCTH, CBOMCTBa
napajuleNnbHbIX MIockocTeil. [Ipocrelimme mpocTpaHCTBEHHBbIE (DUTYpPHI HA TIIOCKOCTH:
TeTpa’p, Ky, napajuiesenunea, NoCTPOSHNE CeUeHU

[lepneHUKyISIpHOCTE HPSAMOM M IUIOCKOCTH:  NEPNEHAMKYJSpPHBIE IpsSMBIE B
IIPOCTPAHCTBE, IPSMBIE IapajuIeIbHbIE W MEPHNEHAUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
MEPHNEHIUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpEeMa O MpsSMON NEPIEHAMKYISIPHON
IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJ MEXAY IPSIMOM U IUIOCKOCTBIO, ABYTPaHHbIN
YIOJ1, IMHEWHBIN YroJl ABYTpaHHOro yriia. Ilepnenaukynsp u HakJIOHHBIE: PACCTOSIHUE OT
TOYKHU JI0 TJIOCKOCTH, PACCTOSHUE OT MPSIMOM 1O IUIOCKOCTH, HPOEKIHs (QUrypbl Ha
IJIOCKOCTh. [IepneHInKyIsapHOCTh IUIOCKOCTEH: IPU3HAK NEPIEHAUKYISIPHOCTH JIBYX
mockocTeil. Teopema o TpEX MepreHuKyIspax

7.4

IloHsATHE MHOIOrpaHHUKA, OCHOBHBIC DJJIEMEHTBI MHOIOIPAaHHUKA, BBIIYKJIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yrospHas npusMma,
TpaHM M OCHOBAaHMSA NPU3MBI, MpsMas W HAKJIOHHas NpPU3MbI, OOKOBas M IOJIHAs
MMOBEPXHOCTh mnpu3Mbl. [lapamnenenunen, NpsSAMOYrolbHBIA NapauIeNICIANE WU €ro
cBoiicTBa. [Tupammupaa: n-yroiapHas mupaMuia, TpaHd U OCHOBaHME MUPaMU[bI, OOKOBas U
IIOJIHAsl ITOBEPXHOCTh MHUPAMMJBI, IPaBUJIbHAS M YCEUEHHAs NUpamMuaa. OJIEMEHTHI
npu3Mbl U nupamuibl. [IpaBuibHbIE MHOTOIpDAaHHMKHU: IIOHATHE  IPABUIBHOIO
MHOT'OTPaHHUKA, NPAaBWJIbHAS IIPU3Ma U MPABWIbHAS IMpaMua, IpaBUIbHAS TPEYTOJIbHAS
nUpaMyia W TNpaBWIBHBIA  TeTpadap, KyO. [lpencraBieHne o0  NpaBHIBHBIX
MHOTOTpaHHHUKAX: OKTa3Ap, 10AeKadip U ukocayapyrue CedeHus MpU3Mbl U TUPaMHUIbI




75 Cummerpust B IPOCTPAHCTBE: CHUMMETPUS OTHOCHTENBHO TOYKH, MPSAMOMH, IIOCKOCTH.
DneMeHTBl CHMMETPUH B MUpaMUIax, MapajulesIenuIeax, PaBUIbHBIX MHOTOIPaHHUKAX
Brruucrienue 31eMEeHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yrisl. [lnomans 60xoBoi
MIOBEPXHOCTU U IOJHON MOBEPXHOCTH MPSIMOI MPU3MBI, IUIOIIAb OCHOBAaHUMH, TeopemMa o

7.6 OOKOBOI MOBEPXHOCTHU NPsAMOI Mpu3Mbl. [1momans 60KOBO MOBEPXHOCTH U IOBEPXHOCTH
IPAaBUIBHOM MUPaMUAbI, TeOpeMa O Iouagd ycedyéHHol nupamuabl. Ilonarue 00
00béMe. OOBEM THUpPaAMUIBI, TPU3MBI

77 [TonoGubie Tena B mpoctpancTBe. COOTHOLICHHS MEXIY IUIOMIAIIMHU TOBEPXHOCTEH,
00BEMaMU TOTO0OHBIX TET

11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
Aure0pa m Ha4YaJIa MATeMaTH4YeCKOI0 aHAJIN3a
1 Hucna 1 BIYUCICHUS

11 HarypanbHble u nensie yncina. [Ipu3Haku JeMMOCTH HEbIX YUCell

1.2 Crenensb ¢ palmoHaIbHBIM NTOKa3areneM. CBOWCTBA CTENEHU

1.3 Jlorapudm uncna. JlecaTHIHbIE U HATYpaAJIbHBIC JIOTAPH(PMBI

2 YpaBHEHUsI U HEPABEHCTBA
2.1 [IpeoOpaszoBanue BhIpaXKEHUM, COIEPKAIIUX JOTaprUPMbI
2.2 IIpeoOpa3oBaHue BbIpAXKEHUN, COAECPIKAIIMX CTENEHU C PAllMOHAIIBHBIM IIOKa3aTeleM
2.3 [TpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPAaBEHCTBA
26 CI/ICT?MH J'II/IHeI‘/'IHBIXU ypaBHeHUH. Perienue mpukiagHbIX 3a7ad C HOMOILBIO CHCTEMbI
JMHEWHBIX YpaBHEHHHA

2.7 CucTeMbl 1 COBOKYITHOCTH PALlMOHAIBHBIX YPABHEHUH U HEPABEHCTB

28 [IpuMeHeHMe ypaBHEHMI, CHCTEM M HEPAaBEHCTB K PEIICHUI0 MaTeMaTHYEeCKUX 3ajad U
3a/1a4 U3 pazIM4YHbIX 00JIaCTe HayKu U peanbHON KU3HU

3 OyHKIMY U TpaPuKH

Oyukuus. [lepuogmueckne Qynkumu. I[IpomMexyTku MOHOTOHHOCTH — (YHKIIUH.

3.1 MaxkcumyMbl 1 MUHUMYMbI GyHKIMU. Hanbospliee u HauMeHblee 3HaYeHUE (QYyHKIMU
Ha MPOMEKYTKE

3.2 Tpuronomerpuyeckue GyHKIUU, UX CBONCTBA U TpaQUKu

3.3 IToka3zarenbHas u JorapudmMudeckas GyHKIHNU, X CBOMCTBA U rpaduKu

3.4 Hcnonb3oBanue rpadukoB GyHKIMN A7 pellieHus] ypaBHEHUH U JIMHEMHBIX CHCTEM

Hcnonb3oBanue rpadukoB (QyHKIUH U1 MCCIeIOBaHUS MPOLIECCOB M 3aBUCUMOCTEH,

3.5 KOTOPBIE BO3ZHHUKAIOT TPU PEIICHUH 3a/1a4 U3 APYTHX YYEOHBIX MPEIMETOB H pealbHOU

KHU3HH
4 Hauana maTemMaTHueckoro aHajinza

4.1 HenpepbiBable pyHKIIMU. METOA HHTEPBAJIOB JJIs pEIIEHUs] HEPABEHCTB

4.2 ITpousBosanas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM

43 [IpousBonHbie deMeHTapHbIX QYHKIMNA. DOPMYIIbI HAXO0XKAECHUS MPOU3BOJIHON CyMMBI,

MIPOU3BEACHUS M YACTHOTO (DYHKIIMH
[IpumeHeHne mNpPOM3BOAHON K HCCIENOBaHHWIO (YHKIMH HAa MOHOTOHHOCTh U
4.4 skcTpeMyMbl. Haxoxaenne HamOOJbIIEro M HaMMEHbLIEro 3HadeHus (QyHKUMK Ha

OTPEC3KC




4.5

[Ipumenenne NPOU3BOAHON MJISi HAXOXKICHMSI HAWIYUYIIEro pEIlIeHHUs B MPUKIATHBIX
3ajavax, s OIpeesieHusi CKOPOCTH Ipoliecca, 3aJaHHOTro GopMyIIoil uian rpadhukom

4.6

ITepBooOpasnas. Tabmuia nepBooOpa3HbIX

4.7

WuTterpan, ero reoMeTpuveckuid W (usnyeckwii cMbicia. BplumcieHne HMHTErpaia o
dbopmyne HetoTona — JleiiOauia

Teopusi BepoSITHOCTE U CTATUCTHKA

5.1

5.2

5.3

6.1

6.2

UucnoBble XapakTEPUCTUKU CIyYalHBIX BEJIMYMH: MaTeMaTH4EeCKOE OXKHUJIAHUE,
JUCIIEPCUSL M CTAaHJApPTHOE OTKIOHeHue. [Ipumepsl NpUMEHEHHsT MaTEMaTU4YECKOIO
OKMJIaHHs, B TOM 4YHUCJIE€ B 3aJadyax W3 I[IOBCEJHEBHOM JKM3HU. MaremaTuyeckoe
OXUJaHWEe OWHAPHON CIydJaiiHOW BENMYMHBL MaTeMaTU4ecKOoe OXXKHIaHUE CYMMBI
CIIy4allHbIX BEJIMYMH. MareMaThyeckoe OXHJAHUE M JUCIEPCHUS T€OMETPUYECKOro M
OMHOMMAJIBHOTO paclpeieeHui

3aKkoH OOJBIITUX YHCET M €ro PoJib B HAayKe, MPUPOJIE M 00IIecTBe. BEIOOPOUHBIN METO
HCCIIEJOBAaHUI

[IpuMepsl HENPEPBIBHBIX ClIy4alHbIX BeIW4MH. [IOHATHE O IUIOTHOCTH paclpeneiacHus.
3ajauM, MNPUBOASAILIME K HOpPMaJbHOMY pactpeneicHuto. llonsarue o HopMaabHOM
pacnpeneieHun

I'eomerpus

[unmuaapudeckass MOBEPXHOCTh, OO0pa3yrollue HIWIMHIPUYECKOH MOBEPXHOCTH, OChH
LHWINHAPUYECKOM noBepxHOcTU. LluiauHAp: ocHOBaHUS M OOKOBas IOBEPXHOCTb,
o0pa3yrolias 1 0Cb, IJIOMIAb OOKOBOM M MOJHON ITOBEPXHOCTH

Konnueckasi moBepxHOCTb, 00Opa3yrolIMe KOHMYECKOW MOBEPXHOCTH, OCh W BEpIINHA
KOHHYECKOH noBepxHocTU. KOHyC: OCHOBaHUME M BepIIKHA, 00pa3yroas 1 och, MIIOLIA/1b
OOKOBOW W TIONHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC: OOpa3yiolle W BBICOTa,
OCHOBaHHUs U OOKOBasi IOBEPXHOCTh

6.3
6.4

Cdepa u map: ueHtp, paamyc, AUAMETp, IUIOIMIAAs MOBepxHOCTU chephl. B3ammuHoe
pacronioskeHue chepbl U INIOCKOCTH, KacaTellbHas IIIOCKOCTh K chepe, miomanb chepsl

I/I306pa)i(eHI/Ie TCJI BpallICHUS Ha IJIOCKOCTH. PaBBépTKa OUIMHApPA U KOHYCa

6.5

6.6

6.7

KomOuHanmu Ten BpallleHuss U MHOTOIPAaHHMKOB. MHOTOIpaHHHK, OMHCaHHBINA OKOJIO
cdepsl, chepa, BMCaHHAsT B MHOTOTPAHHUK, WJIH TEJIO0 BpAIIEHUS

[Tonsitue 06 oOBEMe. OcHOBHBIE cCBoMcTBa 00BEMOB Ten. Teopema 00 o0BEME
NPSIMOYTOJIBHOTO Mapajuleienunena u cieactsus u3 He€. OOBEM LMIMHIpA, KOHYCA.
O6béM 11apa ¥ momaab cepsl

[Tono6usle Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXIY IUIOIAIIMU MOBEPXHOCTEH,
00bEMaMU MOI00HBIX TEJ

6.8

6.9

6.10

Ceuenuss nunuHApa (HapajieNbHO W TEPHEHIUKYISIPHO OCH), CEYEHHMsS KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPUIMHY), CEUCHMs 11apa

Bektop Ha miockocth M B mpocTpaHcTBe. (CIIOKEHHME U BBIUMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciao. PaszinoxeHue BekTopa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio mapamnenenunena. PemieHue 3amad, CBS3aHHBIX C IPUMEHEHUEM
IIPaBUJI ICVCTBUI C BEKTOpaMH

[IpsmoyronsHasgs cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopAauHaTel BEKTOpA.
[Ipocreitmne 3amauyd B  KOOpAMHATAX. Yroll Mexay BekTopamu. CkaisipHOe
MPOU3BEJICHUE BEKTOPOB. BpruncieHne yrioB MexXIy HOpsSMBIMH M IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJT TP PELLICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJHET'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnagenue MeronaMu J10Ka3aTeNbCTB, alTOPUTMAMM PELIECHUS 3ajad; yMEHHE
dbopMynupoBaTh ¥ ONEPUPOBATH MOHATUSMHU: OIpPENEICHHE, aKCHOMa,
TEOpeMa, CIJIEJICTBUE, CBOMICTBO, IPU3HAK, [10KA3aTEIbCTBO, PAaBHOCHJIbHBIE
GbOopMyIUPOBKH; NPUMEHATH UX; YyMeHUEe ¢GopMynupoBarth oOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKACHHUE, NPUBOJIUTH NPUMEPHl UM KOHTPIPUMEPHL,
UCII0JIB30BaTh METOJI MaTEMAaTUYECKOW MHIYKIMU; IPOBOJIUTH JOKA3aTEIbHbIC
paccyX/eHus IpU DPELIEHUM 3ajad, OLICHUBATh JIOTUYECKYIO MPaBUIbHOCTH
pacCyXJI€HUI; YMEHHE ONIEpUPOBATh NOHATUSAMU: MHOXKECTBO, IIOJIMHOXECTBO,
omepanuy  HajJ ~ MHOXXECTBaMH; YMEHUE  MHCIIOJIb30BaTb  TEOPETHKO-
MHO>KECTBEHHBII anmnapar AJig OMUCaHUsl PEaJbHbIX MPOLIECCOB U SIBICHUU U
IpY PEHICHUH 3aJad, B TOM YHCIIE M3 JPYTUX Y4eOHBIX MPEIMETOB; yMEHUE
ONepUpOBaTh MOHATUSAMHU: Tpad, cBs3HBIM Tpad, AepeBo, IUKI, Trpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTh M OIHUCHIBATH Ipadbl pa3IMuHBIMU CIOCOOAMH;
MCIIOJIb30BaTh Tpadbl P PEIICHUH 33]1a4

YMeHue onepupoBaTh MOHATUSAMU: HATYpaJIbHOE YHCIIO, 1IEJI0€ YHMCIIO, CTENIEHb
C 1eJNbIM IIOKa3aTeleM, KOpEHb HaTypaJbHOM CTENEHH, CTENEHb C
palMOHATIBHBIM IOKa3aTejeM, CTENEeHb C JIeHCTBUTENbHBIM IIOKa3aTelleM,
jorapu(M 4Yucia, CHHYC, KOCHHYC M TAaHI'€HC IPOU3BOJIBHOTO YHCIIA, OCTATOK
0 MOJYJI0, palMOHAJIBHOE YHCIIO, HUPPALUOHAIBHOE YHCIO, MHOXECTBa
HaTypaJIbHbIX, LEJIbIX, PAlUOHAJIbHBIX, JACHCTBUTEIbHBIX YHUCEN; YMEHHE
UCMOJIb30BaTh TMPU3HAKK JE€IMMOCTH, HAUMEHbIIWH OOIui Jenurtens u
HauMeHblllee oOliee KpaTtHoe, anroputMm EBkinga mnpu pemieHuu 3anay;
3HAKOMCTBO C Pa3JMYHBIMU MO3UIMOHHBIMH CUCTEMAMM CUHUCIICHUS; YMEHHE
BBIMOJHATh BBIYMCIIEHUWE 3HAUY€HUH U MpeoOpa3oBaHMsI BBIPAKEHUH €O
CTETIEHSIMHM W  Jorapupmamu, MpeodOpa3oBaHUs JAPOOHO-PALMOHATBHBIX
BBIPQXEHHUM; yYMEHHE OINEepUpOBaTh MOHATHUAMHU: IOCIEJOBATEIbHOCTb,
apudMeTHuecKass NpPOrpeccusi, TeoMeTpuyecKkass mporpeccusi, OeCKOHEYHO
yObIBaromias reoMeTpuyecKas IIPOTpeECCHs; yMeHue 3a]aBaTh
[OCJIEI0BATENbHOCTH, B TOM YHUCIE C IMOMOINBIO PEKYpPPEeHTHBIX (HopMyI,;
YMEHHME OIEpUpOBaTh MOHITUSIMM: KOMIUIEKCHOE YMCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE 4YMCJa, MOAYJIb M apryMEeHT KOMIUIEKCHOTO 4Hucia, (opma
3alMCH  KOMIUIEKCHBIX 4YHCeNl (IFeoMeTpuuecKas, TpPUTOHOMETpUYecKass H
anreOpanyeckasl); yMeTb IPOU3BOAMTH apudMeTHuecKue JAEUCTBUS C
KOMIUIEKCHBIMU YHCJIAMU; IPUBOJUTH MPUMEPHI UCTIOIb30BAHUS KOMIIEKCHBIX
4uCcell; ONEpUPOBATh MOHATHAMM: MaTpuua 2x2 u 3X3, omnpeaeauTelb
MaTpHULIbl, FEOMETPUUECKUI CMBICIT ONIPEeIETUTENs

YMeHue onepupoBaTh TMOHATUSMHU: PAallMOHAIBbHBIE, HPPALMOHAIBHBIE,
MoKa3aTelbHble, CTENEHHbIe, JIorapupMUUYecKHe, TPUTOHOMETPUUECKHE
YPaBHEHHS M HEPABEHCTBA, UX CHCTEMbI; YMEHHME ONEPUPOBATh MOHSITHUIMHU:
TOXKJIECTBO, TOXKJIECTBEHHOE TNpeoOpa3oBaHUE, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMA YpaBHEHHMI M HEPAaBEHCTB, PaBHOCWJIBHOCTb YPaBHEHMH, HEPABEHCTB
U CHUCTEM; YMEHME pellaTh ypaBHEHHs, HEPABEHCTBA U CHCTEMBI C TIOMOIIbIO




pa3sIM4YHBIX NPUEMOB; pEIIATh YPABHEHHs, HEPABEHCTBA M CHCTEMBI C
[apaMeTpoM; MPUMEHATh YPABHEHMsI, HEPABEHCTBA, UX CUCTEMBI JUJISl PELLICHUS
MaTeMaTHUYeCKUX 3a7ay U 3a/ad M3 pa3jInyHbIX 00JacTell HayKu M pealbHOMN
KU3HU

YMeHue omnepupoBaTh  MOHATUAMH:  (QyHKIOMS, UYETHOCTH  (DYHKIHH,
HNepUOANYHOCT,  (DYHKIMH, OTPAaHWYCHHOCTh (YHKIMH, MOHOTOHHOCTH
byHkuuu, SKCTpeMyM (yHKIUHM, HauOoJbllee M HAMMEHBIIEEe 3HAYCHHS
GYHKIMM Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIMSA, aCUMOTOTHI Tpaduka
¢yHkuuu, mepBas W BTOpas NPOU3BOAHAA (YHKIHUH, TEOMETPUYECKUN H
(u3HyecKuii CMBICI TIPONU3BOIHOMN, IEPBOOOPA3HAs, ONPEACIEHHBI HHTETPA;
YMEHHE HaXOAWUTh AaCUMNTOTHl rpaduka QYHKIUH, YMEHHE BBIYUCIATH
IPOU3BOAHBIE CYMMBI, IPOM3BEJCHUS, YAaCTHOTO M KOMIIO3UIMU (yHKUUH,
HAXOJUTh ypaBHEHHE KacaTeIbHOM K rpaduky (yHKIHMH; YMEHHE HAXOIUTh
IPOU3BOHBIC JIEMEHTAPHBIX (DYHKIMII; yMEHHE HCIIOIb30BaTh MPOU3BOHYIO
JUIs  WCClefoBaHUS (YHKUMN, HAXOIUTh HaWOOJbIINE ¥ HAWMEHBIINE
3HaueHHUA QYHKIHHA; CTPOUTH TpadUKd MHOTOWIEHOB C HCIIOJIB30BAHUEM
ammapara MaTeMaTH4eCKOTO aHajiu3a; NPUMEHSTHh IPOWU3BOAHYIO IS
HaXOXK/ICHHUS HAWIY4IIero PelIeHUs B MPUKIAIHBIX, B TOM YUCIE COLUAIBHO-
HKOHOMHYECKUX U (PU3NYECKUX 337a4ax; HaXOAUTh IUIOMAAN U 00BEMBI PUTyp
C TOMOUIbIO  MHTErpaja; TNPHUBOAWTH  HPUMEPHl  MaTEeMaTHYECKOTO
MOJICITMPOBAHMSI ¢ TOMOIIBIO AU hepeHInaNbHBIX YpaBHEHHHA

YMeHue onepupoBaTh MOHATUSMH: TpaduK (QyHKIUH, oOpaTHas (yHKIHA,
KOMIoO3ulusl (QYHKUMH, JHHEHHas QYHKIUS, KBaapaTHuyHas (QYyHKLUS,
paumoHaneHas ~ (QyHKOMS, CTerneHHas (QYHKOHUS, TPUTOHOMETPUYECKHE
¢yHkuuu, oOpaTHble TPUTOHOMETpUYECKUEe (YHKIMM, TOKa3aTelbHas U
Jorapudmuueckas QyHKIMH; YMEHHE CTPOUTH rpapuKu M3y4eHHBIX ()YHKIIHIA,
BBINOJIHATH [IpeoOpa3oBaHus rpaduKoB QpyHKIUHI, UCIIOIB30BaTh TpapUKH A
U3y4eHHs] TPOIECCOB W 3aBUCHMOCTEH, IMPH PEHICHWH 3aJad U3 JPYIHx
y4eOHBIX TPEAMETOB M 3a/lad U3 PEalbHOM XHU3HH; BbIpakaTh (GopMysaMu
3aBHCUMOCTH MEXIy BEIUYMHAMH, WCIOJIh30BaTh CBOWCTBA W TpauKu
GyHKUMH A7 pelleHds ypaBHEHMH, HEpaBEHCTB M 3aJad C IapaMeTpami;
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PELICHUI ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemarb TeKCTOBbIE 3a/1a4l Pa3HbIX TUIOB (B TOM YMCJE HA MPOLEHTHI,
JIOJIM U YacTH, Ha JBW)KEHHE, paboTy, CTOMMOCTh TOBApOB U YCIYT, HAJOIH,
3a7a4yl U3 O00JIaCTH YNpaBICHMs] JIMYHBIMU U CEMEHWHBIMH (UHAHCAMMU);
COCTABJIATh BBIPAXKEHUS, YPABHEHMsI, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBUIO
3aJa4u, MCCIE0BATh MOJYyYECHHOE PEIIEHUE U OLCHUBATh IPABIONOJI00HOCTh
pe3ynbTaTOB;, YMEHHE MOJECIUPOBATh PpEAINBHBIE CHUTYallud Ha s3bIKE
MaTE€MaTHKH; COCTABJIATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
[I0 YCJIOBMIO 3aJlayM, UCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIN C HUCIOIb30BAHUEM
anmnapara anreOpbl, HHTEPIPETUPOBATH MMOTYYEHHBIN pe3ynbTar

YMeHue omnepupoBaTh TMOHATUSMHU: CpelHee apu@MeTHyecKoe, MeauaHa,
HauOoJplllee M HauMEHbIllee 3HAYEHHUS, pa3Max, IHUCIEpCusi, CTaHIAapTHOE
OTKJIOHEHHE YMCIIOBOro Ha0opa; yMEHHEe U3BJIeKaTh, HHTEPIPETUPOBATH
uHOpPMaLIMIO, TPEACTAaBICHHYI0 B TalNMIax, Ha JAMarpammax, rpadukax,
OTpaXKaloIlllyl0 CBOWCTBAa pealbHBIX MPOLECCOB U SIBICHW; IPEICTaBISThH
UH(OPMALIMIO C TIOMOIIBIO TAOIUIl U TUArpaMM; UCCIIE0BAaTh CTATUCTHUECKUE
JaHHbIE, B TOM YHCJIE C PUMEHEHUEM IpaUuecKUX METO/I0B U AJIEKTPOHHBIX
CpeACTB; rpaduyecku Hcce0BaTh COBMECTHBIE HAONIOJIEHHS C TOMOIIbIO




JIMarpaMM pacCeMBaHUS U JIMHEMHON perpeccuun

YMeHne onepupoBaTh MOHATHSAMU: CIYyYaWHBIN OMBIT W CIy4ailHOE€ COOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSTHOCTH C
UCIOJIb30BaHUEM IpaUUYeCKUX METOJIOB; NMPUMEHATh (OPMYJIbI CIOXKEHUS U
YMHOXXEHHUSI BepOATHOCTEH, (opMyny TOTHOW BEpOSATHOCTH, (OpMYITy
bepuyninu, komOuHaTOpHble (akTbl U (HOPMYJIbI; OLIEHUBATh BEPOSATHOCTHU
peasbHBIX COOBITHH; YMEHHE ONEPUPOBAThH MOHATUSMU: CIy4yaiiHas BEJINYHHA,
pacnpezesieHue BEPOSTHOCTEH, MAaTeMaTH4eCKOe OKUIAHWE, IUCIEPCUS H
CTaHJApTHOE OTKJIOHEHHUE CIy4YailHOH BENTWYMHBI, PYHKIIMH pacrpeneieHus u
IUIOTHOCTH PAaBHOMEPHOTO, IIOKA3aTENIbHOIO0 U HOPMAJIBHOIO PaCIpPElCIICHUN;
YMEHHUE HCIIOIb30BATh CBOMCTBA W3YYEHHBIX PACIPEACIICHUNM MUl pelIeHUs
3ajjay; 3HAKOMCTBO C IOHATUSIMM: 3aKOH OOJIBIIMX YHCEN, METOMAbI
BbIOOPOYHBIX MCCIEAOBAHUN; YMEHHME IPUBOAUTH IPUMEPHI MPOSBICHUS
3aKoHa OOJIBIIMX YHUCEN B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSX; YMEHHUE
OIEPUPOBATH IOHATUAMU: COUETAHUE, IEPECTAHOBKA, YUCIIO COYETAHUM, YHACIIO
NEepecTaHOBOK; OMHOM HbloTOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE (DAKThI
U PacCyKIEHHs U1 pElIeHUs 3a7ad; OLCHUBAaTb BEPOSTHOCTH PEAIBbHBIX
COOBITHH; COCTaBJIATH BEPOSATHOCTHYKD MOJENb M HMHTEPIPETUPOBATH
IIOJIY4EHHBIN pe3ysbTaT

YMeHue onepupoBarh MOHIATUSIMU: TOUKA, IPSAMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEIMYHUHA yIJja, IJIOCKUH Yroj, IBYIPaHHBINA yroJl, TPEXTPaHHBIN
yroJ, CKpellMBaroIIMecs IMpsiMble, NapauIeIbHOCTh U MEPHEHIUKYISIPHOCTD
OPSIMBIX M IUIOCKOCTEH, yrojl MEXAY HIpPSIMBIMU, Yrojl MEXAy HIpsIMOH U
IUIOCKOCTBIO, YTOJ MEXY IIOCKOCTSIMH, PACCTOSIHUE OT TOYKH A0 IJIOCKOCTH,
paccTosiHuEe MEXJy MNPAMBIMH, PAaCCTOSHHUE MEXAY IUIOCKOCTSIMH; YMEHHE
UCIOJB30BaTh IPU PEIIEHUU 3a7ad H3Y4YeHHble (AKTl U  TEOPEMBI
IUIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIEr0 MHpa;
CTPOUTh MATEMATUYECKUE MOJENIH C IOMOIIBI0 F€OMETPUUECKUX MOHATUH U
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH NIPAKTUYECKUE 3a1a4U
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YMeHue onepupoBaTh MOHATHAMHU: IUIOMIAJL (GUIYphl, O0BEM (UIYpHI,
MHOTOTPaHHUK, MPABWJIBHBII MHOTOTPaHHUK, CEYEHUE MHOTOTpaHHHKaA, KyO,
napajjenenunes, npusMa, nupampaa, ¢urypa M IMOBEPXHOCTh BpallleHUs,
HWIMHIpP, KOHYyC, mmap, cdepa, miomanb cdepbl, MIOMAAb MOBEPXHOCTU
NUpaMU/bl, NPU3MBIL, KOHYycCa, IWIMHApa, 00BEM Kyba, HpPSIMOYTrOJIbHOIO
napajuiesienunes1a, TUupaMuibl, MPU3MbI, IUJIUHAPA, KOHYCA, 11apa, pa3BEépTKa
MOBEPXHOCTH, CEUYEHUs KOHyca W IWIMHJIpPA, NapaiielbHble OCH WU
OCHOBAaHMIO, CEUYEHME Ilapa, IUIOCKOCTb, Kacaromascs cdepsl, LWIMHIPA,
KOHyCa; yYMEHHE CTpPOUTh  CEYEHHE MHOIOTpaHHMKAa, HM300paxkarb
MHOT'OT'PaHHHUKH, (PUTYPBI U TOBEPXHOCTU BPALIEHUS, UX CEUEHHS, B TOM YHCIIe
C TOMOILIBIO JJEKTPOHHBIX CpPEACTB; YMEHUE IPUMEHSATh CBOWCTBa
reOMEeTpUYecKuX (Uryp, CaMoOCTOSTENbHO (POPMYTUPOBATH OINpPEIEICHUs
U3y4aeMbIX (UIyp, BBIIBUTATh THUIOTE3bl O CBOMCTBAX M MpPHU3HAKaX
reoMeTpuueckux ¢Guryp, OOOCHOBBIBATH WIJIM ONpPOBEprarh HX; YMEHUE
MPOBOAMUTH KJacCUPHUKALMIO0 (UTYp MO Pa3IMYHBIM MpPHU3HAKaM, BBIOJIHATH
HE00XO0/IMMBIE IOTIOJTHUTENIbHBIE TOCTPOCHUS

11

YMeHue onepupoBath MNOHATUAMU: JBUKEHUE B IPOCTPAHCTBE, ApAJIEIbHBIN
NEPEeHOC, CHMMETPUS Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue no00us, MOAOOHbBIE (PUTYPHI; YMEHUE PACIIO3HABATH PaBHbBIE
U 1oj0o0HbIe (UTYpBl, B TOM 4YHCIE B MPHUPOJAE, UCKYCCTBE, apXUTEKTYPE;
UCIIOJIb30BaTh N€OMETPUUECKHE OTHOIIEHUS NPU PEIICHUH 337ay; HaXOIWUTh
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T€OMETPUUYECKHE BEIWYWHBI (JUTMHA, YroJi, IUIOMmanab, 00bEM) MPU pelIeHUN
3aJa4 M3 JpPYrux y4eOHBIX MPEIMETOB M M3 peajbHOM >KU3HU; YMEHUE
BBIYUCIISATh TEOMETPUUYECKHE BEIUYMHBI (JUIMHA, Yroj, IUIOHaab, OO0BEM,
IUIOINAAb MOBEPXHOCTH), UCTIONB3ys U3ydyeHHBbIE (POPMYJIBI U METOIBI, B TOM
YHciie: IUIOMAb TIOBEPXHOCTH THMPAMUJbBI, TPU3MBI, KOHYCa, UWIMHIPA,
wiomaab chepsl; 00bEM Ky0a, IPSIMOYTOIBHOTO TapalIe/IenuIe/1a, THPaMUJIbI,
NpU3MBI, NWIMHAPA, KOHYycCa, IIapa; yMEHHE HaXOIWTh OTHOIICHHE OOBEMOB
NOJ00HBIX (GUryp

YMeHue onepupoBaTh MOHATHUSAMH: NPSAMOYTOJIbHAs CHUCTEMa KOOPIWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJUHATHI BEKTOPa, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpA Ha YMCIIO, PA3JIOKEHHUE BEKTOpa Mo 0a3ucy, cKaasipHoe
NPOM3BEACHUE, BEKTOPHOE NMPOU3BEICHUE, YroJ MEXIY BEKTOpaMHU; YMCHHUE
UCTOJIb30BaTh  BEKTOPHBIH W KOOPAMHATHBIM  METOA Ul peIICHUs
TCOMETPUYCCKUX 3aJ1a4 U 3a/1a4 JPYTUX YU4eOHBIX IPEAMETOB
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YMmeHue BBIOUpPATh MOAXOAAIIMI METOH Ul peuleHHs 3aJadyd; MOHMMaHUe
3HAYMMOCTH MAaTEMaTHUKH B UW3YYCHHHM NPHPOJHBIX M  OOMIECTBEHHBIX
NPOLIECCOB U  SBJICHHWM; YMEHHME paclo3HaBaTb MPOSBICHUE 3aKOHOB
MaTeMaTUKU B HCKYCCTBE, YMEHHE MPUBOJUTH IMPUMEPHl MAaTEMaTUUYECKUX
OTKPBITUA POCCUIICKOM U MUPOBOM MaTeMaTUYECKOW HayKu




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMBIX HA EI'D 110

MATEMATHKE
Kox IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Hucna 1 BBIYUCICHUS
11 Harypanbzsle u nensie yucina. [Ipu3Haky JeMMOCTH HEIbIX YUCEl
19 Parmonanbueie uncna. OOBIKHOBEHHbBIE U JECATUYHbBIE APOOH, MPOICHTHI, OECKOHEUYHbIE
MepUoOANIecKHe Ipoou
13 Apudmernueckuit KOpeHb HaTypadbHON crereHu. JlelcTBus ¢ apudmeTHdecKuMu
KOPHSIMH HAaTypaJIbHOU CTEHEHH
14 Crenenp ¢ uenbiM mnokaszareiaeMm. CTeneHb C palMOHANbHBIM MoOKa3zareneMm. (CBOHCTBa
CTETIeHU
15 CuHyc, KOCHHYC M TaHT€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaJIbHbIC JOrapu(MbI
JleiicTBuTenbHBIE YKcha. ApUPMETHUECKHUE OINepaluu ¢ JeHCTBUTEIBHBIMU YHUCIAMHU.
1.7 [TpubnmxEHHbIC BBHIYMCICHUS, TPABWIIA OKPYTJICHUS, NPUKHIKA W OLEHKA pe3yibTaTa
BBIYMCIICHU
1.8 [IpeobOpaszoBanHue BeIpaKeHUI
1.9 KommiekcHbie uncna
2 YpaBHEHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHAIEHBIC YPABHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [TokazarenbHble U JIOTapUPMUUECKHE YPaBHEHUS
2.5 Ienbie U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenpHbIE U TOraprupMUIECKIEe HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMBbl ¥ COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaeauTesb MaTpUILIbL
3 OyHKIMH U TpaduKu
31 OyHkuus, cnocoObl 3aganus Gpynkuuu. ['padux pynkuuu. BzaumHo o6patHbie QyHKIUH.
Uérnble u Heu€THbIe QyHKMU. [leprognueckue GyHKIUU
OO6nacTh ompeneneHusl 1 MHOKECTBO 3HaueHui ¢yHkiuu. Hynu ¢ynkmun. [IpomexyTku
3.2 3HAKOIOCTOSIHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (YHKIHH. MaKCHMyMbl U MUHUMYMBI
¢bynkun. Hanbonpliee 1 HauMeHbllee 3HaYeHHe (PYHKIIUU Ha MPOMEKYTKE
33 Crenennas (QyHKIMS ¢ HATypaJdbHBIM M IIeNbIM Toka3ateneM. E€ cBoiicTBa u rpaduxk.
CgoiicTBa u rpaduK KOpHS N-0¥ CTETICHN
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQuKu
3.5 [TokazarenpHas u norapudmuueckas GyHKIIUU, IX CBOMCTBA U TpadUKH
3.6 Touku paszpeiBa. AcuMnToThl rpagukoB GpyHkuuid. CBoicTBa GYHKINI, HEMPEPHIBHBIX HA




OTpe3Ke

3.7 IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHHUS MOCIIEA0BATEIHLHOCTEH
3.8 Apudmernueckas u reomeTpuyeckast nporpeccuu. opmyia CI0KHBIX MPOILIEHTOB
4 Havana marematuuyeckoro anammsa
4.1 [TpousBognas pyukmuu. [Ipon3BoaHBIE 2JIEMEHTAPHBIX (PYHKITUH
4.2 [TpumMeHeHne MPOU3BOAHON K UCCIIEAOBAHHIO (DYHKIIUH HA MOHOTOHHOCTD U 9KCTPEMYMBI.
Haxoxaenne HaubobI1ero 1 HaMMEHbIIEro 3Ha4eHus PYHKIHUY Ha OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHosxecTBa 1 JIOTUKA
5.1 MHokecTBO, onepanuu HaJ MHOXecTBaMu. [{uarpammbl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaleHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Y4eOHuKHU:

Amamos III. A., Komsrun 1O. M., TkauéBa M. B. u gp./Maremaruka: anrebpa u Hayaia
MaTEeMaTHYeCKOro aHalin3a, reoMerpus. Anredpa ¥ Hayaja MaTeMaTHYecKoro aHanusa. ba3oBwiii u
yroy6néunsiit ypoau. 10-11 xmace. M.: IIpocsermienue,

Atanacsaan JI.C., Bbyryzop B.®., Kamommnes C.b. um gp. Marematuka: anreOpa u Haudaja
MaTeMaTHYecKoro ananmusa, reomerpus. ['eomerpus. 10-11 k. ba3oBeii u yriayOnéHHBIA ypOBHH,
OAO "UznarensctBo "IIpocBenienue".

METOAUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA
Enunoe coneprkanue ooiero odopasosanus https://edsoo.ru/mr-matematika/

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubnrorexa Munpocsemienus https://lesson.edu.ru/catalog

POII https://resh.edu.ru/
bubanoreka LIOK https://lib.myschool.edu.ru/market?filters
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