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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOIo
aHanu3a» 0a30BOro ypoBHs misg oOyvatonquxcsi 10 — 11 kimaccoB pa3zpaboraHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzainusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, [EJTOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJAU U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajsa MaTeMaTHYECKOrO aHaU3a» SIBJISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OOECIeYMBACT HWHCTPYMCHTAJbHYIO 0a3zy JUIA H3y4eHHUs BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOW CTOPOHBI, (OPMHUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUJICHUE YYalluXxcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (OpMyIUpyeT CBOU JOCTUXKEHHUS B MaTeMaTHuecKoi popme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJEHUSI 3aKOHaMH (U3UKHU, XUMHH, OHWOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW JKM3HHU, TIO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU ¥ JIOTHUECKH CTPOTMMU MAaTE€MaTUYECKUMH KOHCTPYKIUSMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCTIOIB30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiu3a B CTaplied IIKOJIE ydYaluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENICH peaqbHBIX CUTYallMid W WHTEPIPETAIUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTE B TIpUpOJIe, HAyKe W B HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaer 3HAUMTENHHBIM BOCIMUTATEIBHBIM TOTCHIIHAIOM, KOTOPBIN
peanu3yeTcs Kak depe3 y4deOHbI Marepuall, cCocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W 4Yepe3 crenuduky ydeOHOW AesTEIBHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 34 MOJYYEHHBIN PE3YIIbTAT.

B ocHoBe MeToguku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJEPKATEIbHO-METOAUYECKUE JUHUN: «Uucna W BBIYUCIECHUSY,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHs B CTaplliel IIKOJIe, €eCTECTBEHHO AOMOJHSIS APYr APyra U MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  sSIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMAaTUYECKUI aHaIu3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydvamuecs OBIaJeBalOT BcE Ooliee
MIUPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, NOJyYeHHbIE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHajdu3ay, NI PEUIeHUs] CaMOCTOSITENIbHO CPOpMYyIUPOBAHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

ConepxaTtenbHo-MeTOAMYECKas JUHUSA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mIkoje. B crapmieil mikoiie ocoboe BHUMaHUE yAeNseTcs
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PAa3IUYHBIX (OpPM 3amucu  NEWCTBUTEIBLHOTO 4YHCIA, YMEHHE
pallMOHANIBHO BBIOJHATH JEUCTBUS C HHUMH, Je€JaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MNOTY4YarOT HABbIKM NPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUA MAaTEMAaTUHYECKUX KOHCTAHT, OLICHUBAHNS YUCIIOBBIX BBIPAXKCHUN.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaKJIOM paslelie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
Pa3IMYHBIMUA METOJAMHU pPELICHUs LEblX, PalHUOHAJIBHBIX, WUPPALUOHAIbHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxOoXKJEHUEe HauOOJIBIIMX W HAUMEHbIIMX 3HaueHUl (yHkuuu. [laHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takxke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



colepKallluX cTerneHu W Jorapudmbl. brarogaps u3ydeHHIo aiareOpanvyeckoro
Marepuajla  NPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEpPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPaBEHCTB. AnreOpa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEeperIeTaeTcsl ¢ IPYruMH JIMHUSAMU Kypca, MOCKOJIBKY B KAKOM-TO CMbICJIE 3aJ1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzydyenue CTETIEHHOM,
MOKa3aTeIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs1 PEIICHUsS 3ajayd U3 APYTHX y4eOHBIX
NPEIMETOB U PEAIbHOM KM3HU TECHO CBS3aHO KaK ¢ MAaTEMAaTHYECKUM aHAIH30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCJIEAOBATh IMOJy4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofepKaTeIbHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Ppa3BUTHIO AJTOPUTMHUYECKOTO MBIIUJICHUS, CIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass n1uHUS «Haudama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYIHBIX 00YYaIOUIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIE0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUs, BBIYUCIATH IUIOMANU (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MAaTE€MAaTHYECKUX MOJENIEH peaabHbIX CHUTYalHil,
HaXO0XJICHUSl HAWJIY4YIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJIE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUW pPAcCloO3HABaTh MPOSIBJICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  3JJIEMEHTaM  TEOPUM  MHOXKECTB. Te0peTHKO-MHOKECTBEHHbIE
MPEACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3enbl MaTEMAaTUKU U €€
[IPUJIOKEHUM, OHU CBA3BIBAIOT PA3HbIE MATEMAaTUYECKHUE AUCLMUIUIMHBI B €IUHOE
nenoe. [loaroMy BaXHO AaTh BO3MOJXKHOCTH IIKOJBHUKY IIOHMMAaTh TEOPETHKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaTh €ro i
BBIPAYKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAK)X€ OCHOBBI MAaTeMaTUYECKOI'O  MOJECIMPOBAHUA, KOTOPBIE  IIPU3BAHBI
c(hopMHpPOBaTH HABBIKK OCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeT0BAHUS
TUX MOJEJIEH C NMOMOIIbIO almnapara ajreOpbl U MAaTeMaTUYECKOrO aHalu3a |
WHTEPIIPETAllU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3AesioB IPOrpaMMBl, ITOCKOJIBKY BECh MaTepuai Kypca IUPOKO UCIIOIb3YyeTCs
JUI pelleHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTHYECKUX 3a]a4
yyaliuMecs pa3BUBAIOT HAOJIIOATENBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BATh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIIAIHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCE M3YyUEHHUs BCEX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

B ydyebHOM miaHe Ha HW3ydeHHE Kypca ajreOphl M Hadajdl MaTeMaTHYeCKOro
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Heneno B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHbIE W JI€CATUYHBIE JPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3jIMdHbIX OTpaciei
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHMCHA. PanuoHanpHblE W HUpPpPAlMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JeUCTBUTENBHOrO yucia. Mcmonb3oBanue moaxomsmied  QopMbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC M TaHT'€HC YUCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelIeHHWEe HEPaBEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpoMesxyTku 3HAKOTIOCTOSIHCTBA. UETHBIE U HEYETHBIE (DYHKITUH.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Hayajga MareMaTH4ecKkoro aHajm3a

ITocnenoBaTenbHOCTH, cocoOBI 3aJaHus MOCIEI0BATCILHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysa CIOXKHBIX NPOLEHTOB. Mcnonb30BaHWE MPOTrpecCUu s
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
IIPOLIECCOB U SIBJICHUM, PU PEIICHUH 3a7a4 U3 IPYTUX YUeOHBIX TPEAMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JlecsiTHUHbIE U HATYpaIbHBIE JTOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInuHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu.  [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee n HamMeHbIee
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIUU, UX CBONCTBA U rpadUKy.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHUKAIOT MPHU PELICHUU 3aJad U3 APYTHX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  dneMEHTapHBIX  QyHKUuH.  DopMynbl  HAXOXKIACHUS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAaXOXKAEHUS HAWJIY4ller0 pELICHUs B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TPOrpaMMbl y4eOHOIro MpeaMeTa
«MatemaTuka» XapaKTepHU3yITCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHUH,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkTIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIOMY M HAaCTOSIIEMY POCCUHUCKON MaTeMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOT'O BKJIAJIa B IOCTPOSHHUE YCTOMYMBOTO OyMYIIEro.

DcTeTUYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢dbu3rIecKoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIBHOM
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a]]a4 MAaTEMaTHYECKON HallPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa SKOJOTHUYECKHX MpolieMm;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOW KyJIbTYpOM KakK CpEICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKkTepU3YIOTCA OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,

uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MAaTeMaTUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYJIHPOBATb M  NPEeoOpPa3OBBIBATH  CY>KICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb ~ KpUTEpUM  JJIs  BBIABICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
yTBEPKJIEHUN (IIpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTALUIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICA0BATCIbCKUC ﬂCﬁCTBI/ISII

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
GopMynupOBaTH BOMPOCHL, (DHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIIHHO CTUTaHUPOBAHHBIH IKCTIIEPUMEHT,
UCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUIUThl MHGOpPMAIUKU, JAHHBIX, HEOOXOAMMBIX IISI OTBETA
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYypUpOBaTh UHGOPMALIMIO, IPEACTABIATh €€ B pa3IM4HBIX (popMmax,
WJUTIOCTPUPOBATH rpadUuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmMauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KoMMyHukamueénwvle  Oelicmeus,  00ecnevyugarom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.
OOuenue:

BOCIPUHMMATh U (HOPMYyIUPOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSIMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXAEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOMN TEMBI,
npo0OsieMbl, periaeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAllEJICHHBIE Ha MTOUCK
pElIeHNs; COMOCTaBIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMAJIora, OOHApYXKMBATh pa3juyve M CXOACTBO MO3HIMUI; B
KOppPEKTHOU (hopme GOpMyITHpPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh M HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh [T
COBMECTHOW JIESITEThbHOCTH, IUIAHMPOBATh OPTaHHU3AIHMIO COBMECTHOMN
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 0000IIaTh MHEHHUSI HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMyTHPOBAaHHBIM YYaCTHUKAMU B3aHMOICHCTBHUS.

Vuueepcanvnvlie  pezynamuenvie  Oelicmsus, obecneuusaom

qbopMupoeaHue CMbIC106bLX YCNMAHOBOK U JHCUZHEHHBIX HABLIKOEB JIUYHOCMU .

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C

y4ETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJ1aTh IPUKUJIKY U OLIEHKY PEe3yJIbTaTa BHIUUCICHUN.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHSATUSAMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO; ILEJOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonusaTe npeoOpa3zoBaHus LENbIX, PAMOHAIBHBIX W HPpPalMOHATBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE anreOpbl, COCTaBISATh
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNeHHs] U MHOXKECTBO 3HAYEHUU QYHKIUH, TpaduK (PYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb u untath rpaduku JUHEHHON (QYHKIMM, KBaAPAaTUYHOU (DYHKIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana maTeMaTH4ecKOro aHaJIM3a

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIEI0BATEIBHOCTH Pa3IMUYHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar i ONHCAHMS
peallbHbIX IPOLECCOB W SBJICHUM, NMPH pEUIeHUM 3alad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKU JICIMMOCTH LEIbIX YUCEI, PA3JIOKEHHUE YHCJIa Ha MPOCThIE MHOXKUTEIU
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHEHUS U HEPABEHCTBA

[IpumeHsATe CBOMCTBAa CTeNEHW MJid [peoOpa3oBaHUs  BBIPAXKECHMHIA;
ONEPUPOBATh TMOHATHUSAMH: IOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE THIIBI IOKA3aTENBbHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpPXNAIIMX Jorapu@msl;
ONEepUPOBATH NOHATUAMU: JOrapu(PMUUYECKOE YpaBHEHUE U HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PELIEHUS IPAKTUYECKHUX 3a4ad.

HaxonuTe pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIeI0BATh OCTPOEHHBIE MOJIEH C UCIOJIb30BAHUEM alllapaTa anreopsol.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyeckas  (QYHKIHUA, NPOMEKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
UCCIIeI0BaHus (PYHKIINH, 3aJJaHHOU rpauKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3ATENBHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM IUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IIOCKOCTH T'paUKH JTUHEHHBIX YpPaBHCHHUI
Y HCIOJIB30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HENPEPbIBHAS (YHKIIWS, TPOU3BOIHAS (DYHKIINH,
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BEIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIIEOBAHUSA (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-OKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMH: [E€pBOOOpa3Hass W  HMHTErpajl; IMOHUMATh
r€OMETPUYECKUN U PU3MUECKUNA CMBICI UHTErpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAIT
o ¢popmyne Hotorona—JleliOnuia.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3ndyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHaIn3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
MHOK€eCcTBa pallHOHAJIBHBIX U
1 CMCTBUTEIBHEIX uKcell. PalinoHanbHbIC 14 1 bubmiorexa HOK
& -ran https://m.edso0.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6 bubnuoreka [IOK
mokaszareieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1 bubnuoreka [IOK
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJibl
4 TPUTOHOMETPHUU. T pUTOHOMETPUYCCKHE 22 1 bubmorera [IOK
P puH-2p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocremoBaTeNbHOCTH U IPOTPECCHHU 5 bubmorera [JOK
s POTP https://m.edso0.ru/1568aba3
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 bu6mmoreka [JOK
3HAHUM https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 brbmmorexa [OK
YHIIH. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS W HEPABEHCTBA
Jlorapudmmueckas KITHS.
2 HorapniMquCKHe (by:BI—IIIeHI/IH " 12 bubnmorexa [IOK
p M https://m.edsoo.ru/fl1c4afd
HEpPaBEHCTBA
Tpuronome €CKUe
3| rosien Tomomomermmenee : s buGorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 1 httos://m.edsoo.ru/f1cdafd
bu6mmoreka [JOK
5 14 9
HICTPall 1 eI0 NpHMEHEHHA https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
6 C 12 1
HCTEMET YPABHEHHH https://m.edsoo.ru/f11c4afd
7 HarypanbpHble U 1enble yncia 6 bubmotera [JOK
P t https://m.edsoo.ru/f11c4afd
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
8 . 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Konrpoabubie | IIpakTHyeckue Aara tupposhie
n/n Bcero H3y4eHUsi | oOpa3oBaTeIbHbIE
padoTsI padoThbI pecypest

MHO3K€eCTBO, ONepaluy HaJl

1 MHOXeCTBaMH. /lnarpaMmsl 1 brbmmorexa [OK

. https://m.edsoo.ru/746d5dce

Ditnepa—Benna
PammmonansHEIe YMCHa.

5 OOBIKHOBEHHBIE U JECITUYHEIE 1 bu6moreka [IOK
JpoOH, IPOIIEHTHI, 0ECKOHEUHBIE https://m.edso0.ru/be888093
MepUOANIECKUE APOOH
ApubdmMeTnueckue orneparuu ¢

3 palMOHANIBHBIMU YUCIIAMU, 1 bu6mmoreka [IOK
npeoOpa3oBaHMUs YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKCHUHN
[Ipumenenue npoOeii U MPOLIEHTOB

4 JUISL pelIeHUs MPUKIIAHBIX 3a7a4 U3 1 bubnuoreka [JOK
pa3IMYHBIX OTpacieil 3HaHUU 1 https://m.edso0.ru/44dd1046
peabHOM KU3HU
[Ipumenenue npo6eii v MPOIEHTOB

5 JUIS peIlieHUs MPUKIATHBIX 33734 U3 1 bubnnoreka [JOK
pa3JIMYHBIX OTpACcied 3HAaHUM U https://m.edsoo0.ru/d99d8c74
peanbHOM KU3HU

5 JleficTBUTENBHBIE YHCTIA. 1 bubnunoreka [JOK
PanmonaneHble 1 HppallMOHAIIBHBIE https://m.edsoo.ru/2f36a36f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

qucia

ApupmeTrueckue onepanum ¢

bubmuoreka [JOK

;
JNEUCTBUTEILHBIMHI YU CIIAMU https://m.edsoo.ru/a97a12d9
[TpubnmkEHHBIC BRIYUCIICHUS,

8 IpaBUiIa OKPYIVICHUS, IIPUKUIKA U bubnmorexa LHOK

p pyT - 1P . https://m.edsoo.ru/cb723fbd
OIICHKA Pe3yJIbTaTa BEIYUCICHHMA

9 TokecTBa U TOXKISCTBCHHBIC bu6mmoreka [IOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15

10 YpaBHEHME, KODEHDb YPAaBHEHUS bubnmorexa LHOK

p » KOP yp https://m.edsoo.ru/11ac68be

11 HepaseHcTBO, pelieHre HepaBeHCTBA bubmmorexa [OK

P > P p https://m.edsoo.ru/50bdf26d
bu6moreka [IOK

12 M

CTOM HHTEpBAIIOn https://m.edsoo0.ru/775f5d99
Pemenue mnensix u qpo6HO-

13 allMOHANbHBIX YPABHEHUN U bubmorexa [OK
pall P https://m.edsoo.ru/6ec7a107
HEPaBEHCTB
KonTtponpHas padoTa o teme
"MHO€eCTBa pallMOHAIbHBIX U

14 €CTBUTEIBHBIX YUCE bubnmorexa [IOK
A ’ https://m.edso0.ru/1914a389
PanmvonansHbIe ypaBHEHUS U
HEepaBeHCTB"

DyHKIHA, CIOCOOBI 3aJaHUs
15 W) YHK HI/II/I B3anmuo 06H aTHBIC bubmmorexa [JOK
YHICHHH. p https://m.edsoo.ru/226eeabf
GbyHKITII
I'padux k. O0IacThb
padHK dymku . bubmuoreka [JOK
16 OTIpeJieNIeHUs] 1 MHOKECTBO 3HAYCHUI

¢bynkuuu. Hynu ¢pyHkuumu.

https://m.edsoo.ru/763e75ee



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee

[IpomexyTKH 3HaKOTIOCTOSIHCTBA

17 Yérupie 1 HeUETHBIC (DYHKIUU bubmmorera LIOK
YHKH https://m.edsoo.ru/ff4564ad
CreneHs C 1eJIbIM [T0KA3aTEIEM.
18 CrangaptHas ¢opMma 3arucu bubmorexa LHOK
. P P https://m.edso0.ru/66446d3e
JNEHUCTBUTEILHOTO YUCIIA
Hcnonb3oBanue noaxoasiiei popmsl
19 3aIlMCH IEVCTBUTEIBHBIX YUCET JUIS bubnuorexa [JOK
peuieHus NpakTHIECKUX 3a/1a4 U https://m.edsoo.ru/6eadc6f1
MPEACTABICHUS JAHHBIX
Crenennas KIUS C HATypaTbHBIM
20 U LEJbIM noigjaTI;neM Eé };zoﬁCTBa u bubamorexa [JOK
I ’ https://m.edsoo.ru/3f25a047
rpaduk
Apudmernyeckuil KOpeHb bubnuoreka [IOK
21 .
HaTypaJbHOW CTENIEHU https://m.edso0.ru/d82c36d4
Apudmernueckuil KOpeHb bubnuoreka [IOK
22 .
HaTypaJbHOW CTENIEHU https://m.edsoo.ru/fe7fc4db
CpoiicTBa apuPMETUYECKOTO KOPHS bubnuoreka [JOK
23 .
HaTypajbHOU CTENIEHU https://m.edso0.ru/d0f0b260
24 CaoiicTBa apr(METHUECKOTO KOPHS bubnuoreka [JOK
HaTypaJbHOW CTENEHU https://m.edso0.ru/c3389865
o5 CpoiicTBa apuPpMETUYECKOTO KOPHS bubnnoreka [JOK
HaTypaJbHOW CTENEHU https://m.edsoo.ru/444c4b9c
26 JlelicTBus ¢ apuMEeTHUESCKUMHU bubnnoreka [JOK
KOpHSIMH N—OM CTENEHU https://m.edso0.ru/54b815c5
97 JeiicTBus ¢ apudMeTHUECKUMU bubnuoreka [JOK
KOpHSAMH N—OM CTENEHU https://m.edsoo.ru/83105a0e
28 JlelicTBus ¢ apupMETHIECKUMU bubnuoreka [IOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e

KOPHSIMU N—O# CTENEHU

https://m.edsoo.ru/2ablc7bc

29 JleiicTBus ¢ apuPMETHISCKUMHU bubmuorexa [IOK
KOpPHSAMH N—OU CTENEHU https://m.edsoo.ru/eacb053c
JleticTBus ¢ apuMETHICCKUMHU bubnuorexa [JOK

30 .

KOpHSAMH N—OW CTEIEHU https://m.edsoo.ru/8a5ada51

31 Pemrenne nppanmoHaIbHBIX bubnnorexa [JOK
YpaBHEHUIN U HEPABEHCTB https://m.edso0.ru/69106ae7

32 Pemrenne nppanoHaIbHBIX bubnuorexa [JOK
YPAaBHEHUI U HEPABEHCTB https://m.edso0.ru/9362fead

33 Pemrenne nppanmoHaIbHBIX bubnuoreka [IOK
YPAaBHEHU U HEPABEHCTB https://m.edso0.ru/78d9b391

34 Pemrenne nppanmoHaIbHBIX bubnuoreka [IOK
YpaBHEHUM U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Pemenue nppannoHanbHbIX bubnuoreka [IOK
YpaBHEHUIN U HEPABEHCTB https://m.edso0.ru/87e5e52d
CaoiicTBa u rpaduk KOpHS N-0H bubnuoreka [IOK

36
CTCIICHH https://m.edsoo.ru/ebOcc5e3

37 CaoiicTBa u rpaduk KOpHs N-0i bubnuoreka [JOK
CTCIICHH https://m.edsoo0.ru/5f29b9b5
KounTponbnas pabora o teme

38 "ApudmeTrndeckuii KOopeHb N—oi bubnnoreka [JOK
crenenu. ppanuoHaabHbie https://m.edsoo.ru/f13af630
ypaBHEHUS U HEpaBEHCTBA"

39 CuHyc, KOCHHYC U TAaHT€HC YHCIIOBOTO bubnuoreka [IOK
aprymeHra https://m.edso0.ru/5f605ed0

40 CuHyC, KOCHUHYC U TAHT€HC YUCIOBOTO bubnunoreka [JOK
aprymeHra https://m.edsoo.ru/ec9f4d78

41 ApKCUHYC, apDKKOCUHYC M apKTaHT'€HC bubnuorexa [IOK



https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
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YUCJIOBOI'O apryMeHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apDKKOCUHYC U apKTaHI'€HC

bubmuoreka [JOK

42
YUCIIOBOIO apryMeHTa https://m.edsoo.ru/f1ff9220
TpuronomeTrpuyeckas OKpy>KHOCTb,
43 0111) e CJIGHI/I: T HFOHOMeIT)y;IquCKHx brbmmorexa LOK
per . P P https://m.edso0.ru/6df195a0
(GYHKIMI 9UCIOBOTO apryMeHTa
Tpuronome eckas o OCTb,
44 0111)1/: :n::\;[{HT: I;IqHFEHS([)MI;E y;IKl:IeCKTI/IBX brbmmorexa [OK
per . P P https://m.edso0.ru/6b61c578
(yHKIHMI 4UCI0BOrO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE bubmuorexa [JOK
hopmyIsl https://m.edsoo.ru/6ed2b3ba
OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
46
hopmyIsl https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
hopmyIsl https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
(hopmyIbt https://m.edsoo.ru/12d1413c
49 [IpeobpazoBanue bubnuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edso0.ru/e248c5fc
50 [IpeobpazoBanue bubnuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edsoo.ru/09ba5b3d
51 [IpeobpazoBanue bubnunoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edso0.ru/1f4655da
59 [IpeobpazoBanue bubnnoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edso0.ru/76ce9958
53 IIpeobpazoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
54 Pemenune TpuroHoMeTpruuecKux bubnuorexa [IOK



https://m.edsoo.ru/b8f5d49a
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YpaBHEHUI https://m.edsoo.ru/6baefel9
55 Pemenune TpuroHoMeTpuuecKux bubmuorexa [IOK
YpaBHEHUU https://m.edsoo.ru/alf8d141
56 Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK
yYpaBHEHUH https://m.edso0.ru/65a0f2d0
57 Pemrenne TpuroHoMeTpu4ECKUX bubnnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/0d8a770d
58 Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/cec28774
59 Pemrenne TpuroHoMeTpru4ECKUX bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/e6eec650
O606mmenue mo reMaM "OCHOBHBIE
60 TPUTOHOMETpHUYECKHE (HOPMYITBI bubamorera LOK
P P PMYIIBL- " https://m.edsoo.ru/ae44ac4c
Tpuronomerpuyeckue ypaBHEHHs
KonTtponsHas paboTa o reme
"®opMyIbl TPUTOHOMETPUH.
61 T I/IfOHyoMeTqueCKHe ’ bubamorera LOK
p p . https://m.edso0.ru/b46a8228
ypaBHeHus'"/Bcepoccutickast
poBepouHasi paboTa
62 Hrorosas koHTpoabHas padoTa / bubnuoreka [JOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edso0.ru/188bbf6c
O0o0011enne, cucTeMaTH3ausa 3SHaHUH
bubnuoreka [JOK
63 3a Kypc anreOpbl 1 Haual
https://m.edso0.ru/33e6629e
MaTemaTHdeckoro aHanusa 10 kiacca
ApugpmeTrnueckas 1 reoMeTpudecKas
64 nporpeccun. Mcnons3zoBanue bubnuoreka [IOK

MIpOorpeCcCruu i peIICHUA PCAJIbHBIX
3aia4 NPUKIIaAHOTO XapaKTepa

https://m.edsoo.ru/d36669f8
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BeckoneuHo yObIBaroras
65 reomeTpuueckas nporpeccus. Cymma 1 bubmmoreka [JOK
OECKOHEYHO yOBIBAIOIICH https://m.edsoo.ru/1cbhf72bl
Tr€OMETPUIECKON TIPOTPECCHH
bub6mmoreka [{OK
66 PopMmy1a CAOKHEIX NPOLCHTOB . https://m.edsoo0.ru/538fc437
bu6mmoreka [IOK
67 PopMmy1a CAOKHEIX NPOLCHTOR ! https://m.edsoo.ru/c2627eca
O0006111eH1E, CUCTEMATH3aLMS 3HAHUI
68 3a Kypc anreOphl ¥ Haval 1 Bubnuorexa LIOK
https://m.edso00.ru/49f1b827
MaTeMmaThdeckoro ananuza 10 kmacca
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/1cbf72b1
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11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 Crenens ¢ palluOHAILHBIM 1 bubnnorexa [JOK
IIOKa3aTeIeM https://m.edso0.ru/a52939b3
. bubnuoreka [JOK
2 Coficta creneii 1 https://m.edso0.ru/ff601408
3 [IpeoOpa3oBanue BbIpaskeHUH, 1 bubnuoreka [IOK
COJZEpKAIIUX PAIMOHAIBHBIE CTEIIEHU https://m.edso0.ru/3d87e248
4 [IpeoOpa3oBanue BbIpaskeHUH, 1 bubnuoreka [IOK
COJIEpKAIUX PAIlMOHATIbHBIE CTEIIEHU https://m.edso0.ru/343c6b64
5 [IpeoOpazoBaHue BhIpAKEHUH, 1 bubnuoreka [IOK
COoZEpKaIIUuX pallMOHAIBHBIE CTEIICHH https://m.edsoo.ru/4064d354
6 [TokazaTenbHbIE ypaBHEHUS U 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazaTenbHbIEe ypaBHEHUS U 1 bubnuoreka [JOK
HEpaBEHCTBA https://m.edso0.ru/3d408009
8 [Toka3arenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 [Toka3arenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/cebf10c6
10 Iloka3zarenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edso0.ru/536de727
1 [TokazarenpHas ¢pyHKIHUA, €€ CBOMCTBA 1 bubnunoreka [JOK

U rpaduk

https://m.edsoo.ru/85bc8132



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
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https://m.edsoo.ru/85bc8132

KonTtposnsHas paboTa 1o teme
"CteneHs ¢ palMOHAIbHBIM

bub6mmoreka [{OK

12 nokasaresnem. [lokazarenbHast
by, [loKasaTebHbE ypaBHEHH i https://m.edsoo.ru/58e8e2f2
HepaBeHCTBA"
bubnuorexa [JOK
13 Jlorapugm wnena https:// m.edsocl)_.[ ru/3e3230d4
14 JlecaTu4HbIE U HaTypaIbHbIE bubnnorexa [JOK
norapudmsl https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBanue BbIpaskeHUH, bubnuoreka [IOK
CoJIepXKaIIuX JorapudmMbl https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBanue BbIpakeHUH, bubnuoreka [IOK
coJieprKalux Jorapu@mol https://m.edsoo.ru/4beff03b
17 [IpeobpazoBaHue BBIpAKEHUH, bubnuoreka [IOK
coJIepXKaIiux Jorapudmol https://m.edsoo.ru/fe189f2d
18 [IpeobpazoBaHue BhIpAKEHUH, bubnuoreka [IOK
CoJIepXKaIIuXx Jorapudmbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmuueckre ypaBHEHUS U bubnuoreka [JOK
HEpaBEHCTBA https://m.edso0o.ru/3034724e
20 Jlorapudmuueckre ypaBHEHUS U bubnuoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckue ypaBHEHUS U bubnnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/9e3f4bc9
29 Jlorapudmuueckue ypaBHEHUS U bubnnoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudpmuueckast QyHKIM, €€ bubnuoreka [IOK
CBOIicTBa U rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas QyHKIM, €€ bubnuoreka [IOK



https://m.edsoo.ru/58e8e2f2
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https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
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CBOIiCTBA ¥ rpaduk

https://m.edso00.ru/9d102051

Tpuronomerpuueckue GyHKIUH, UX bubmuorexa [IOK
25 .
CBOMCTBA ¥ TpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpudeckne GyHKINHU, HX bubnuorexa [JOK
CBOMCTBA ¥ TpaduKu https://m.edsoo.ru/d2e4601b
Tpuronomerpruyeckue GyHKINU, UX bubnnorexa [JOK
27 .
CBOMCTBA U rpaduKu https://m.edsoo.ru/ba9da96d
28 Tpuronomerpruyeckue GyHKINU, UX bubnuorexa [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/24ab3c53
29 [IpuMeprl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 [IpuMeprl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEpPABEHCTB https://m.eds00.ru/0c837397
31 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEpPABEHCTB https://m.edso0.ru/e6e1901f
32 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEpPABEHCTB https://m.eds00.ru/0f903c75
KonTposnpHas paboTa 1o teme
"Jlorapudmudeckas QyHKITHSA.
Jlorapugmuueckue ypaBHEHHs U
33 Hepa]fel-(ll():TBa.TpI/IFOZII())MeTpI/I‘IeCKI/Ie bubmmorexa [OK
https://m.edso0.ru/10130727
(GYHKIMH B UX
rpaduku. Tpuronomerpuueckue
HepaBeHcTBA"
bu6mmoreka [JOK
34 Henpeperarsie ynicumt https://m.edso0.ru/403bfb0d
35 MeTo1 MHTEPBAJIOB [ PELICHMUS bubnuorexa [IOK

HCPAaBCHCTB

https://m.edsoo.ru/6db0b423
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36 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS bubmmoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/0Oadbcelb
bubnuorexa [JOK
37 Hpomseomas pymiumn https://m.edsocI)_.[ ru/0731ad3d
bubnuorexa [JOK
38 Hpomssoauaz ymiuitn https://m.edsocI)_.[ ru/723dd608
39 I'eomerpuueckuii u GpU3NYECKUIN CMBICT bubnnorexa [JOK
IIPOU3BOIHOMN https://m.edso0.ru/6c8d36ff
40 I'eomerpuuecknii u GU3NYECKUIN CMBICIT bubnuorexa [JOK
MIPOU3BOTHOM https://m.edsoo.ru/a413eca9
. bubnuoreka [IOK
41 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN httos://m.e dsogru 175505
. bubnuoreka [IOK
42 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN httos://m.e dsogru 114ab3cdb
43 [IpousBoHAs CYyMMBI, MPOU3BEICHHUS, bubnuoreka [IOK
4acTHOTO (hYHKIIUHA https://m.edsoo.ru/c12a0552
44 [IpousBoHAs CyMMBI, MPOU3BEICHHUS, bubnuoreka [IOK
4aCTHOTO (YHKITUN https://m.edso0.ru/d598f201
45 [IpousBoHAs CYMMBI, MPOU3BEICHHUS, bubnuoreka [JOK
4aCTHOTO (YHKITUH https://m.edsoo.ru/1de34d4d
[IpumeHeHne MPou3BOTHOM K
46 UccieoBaHuI0 (QYHKINI Ha bubmnorexa [IOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpumeHeHne MPou3BOTHOM K
47 UCCIeIOBaHUIO PYHKIIMNA Ha Bu6mmorexa LIOK
https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
48 [IpumeHeHne Mponu3BOIHON K bubnuoreka [IOK

UCCIIeIOBaHUIO PYHKIIMHA Ha

https://m.edsoo.ru/0b411edd
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MOHOTOHHOCTB U 3KCTPEMYMBbI

IIpuMeHeHne npou3BOIHON K

49 WCCIIeIOBAHUIO (DYHKIIMIA Ha bubmmorexa [JOK
- https://m.edsoo.ru/cafobd2f
MOHOTOHHOCTB Y 3KCTPEMYMBI
Haxoxnenne HauOOJIBIIIETO U
50 HAaWMEHBIIIETO 3HAUYCHUS (DYHKIIMH HA bubnmorexa LHOK
i https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenne HanOOJIBIIETO U
51 HaWMEHBIIIETO 3HaYeHUs PyHKIINHM HA bubnmorexa LOK
i https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
52 HauMEHBIIEero 3HaueHus (PyHKIUH Ha bubamorera LOK
YHKIL https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOoJIbIIErO U
53 HaWMEHBIIIETO 3HaYeHUs (PyHKIINHA HA bubmorexa LOK
i https://m.edso0.ru/d9469916
OTpEe3Ke
Haxoxnenne HanOOJIBIIErO U
54 HaWMEHBIIIETO 3HaYCHUs (PYHKIIMHA HA Eubmrorexa HOK
v https://m.edsoo.ru/ad15000e
OTpE3Ke
Haxoxnenne HanOOJIBIIETO U
55 HaWMECHBIIIETO 3HaYCHUs (PYHKIIMHA HA Eubmorexa HOK
- https://m.edsoo.ru/86adcbfd
OTpEe3Ke
[IpuMeHeHre MPON3BOIHOM /ISt
HAX0XJACHUS HAWJIY4YIEro peleHus B
56 MPUKIAIHBIX 3aJa4ax, I bubmnorexa [IOK
p ’ https://m.edso0.ru/13205d80
oTIpeJieNieHus] CKOPOCTH Ipoliecca,
3aJJaHHOTO (GOPMYJIOH UK rpaduKoM
57 KonTposnpHas paboTa o teme bubnuoreka [IOK



https://m.edsoo.ru/caf9bd2f
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"[IpousBoanas. [Ipumenenne

https://m.edsoo.ru/f8ed5f99

IIPOU3BOIHOMN"
58 IlepBooOpa3nas. Tabmuua bubmmorexa [IOK
nepBooOpa3HBIX https://m.edsoo.ru/d777edf8
59 IlepBooOpa3nas. Tabmuua bubmmoreka [IOK
nepBooOpa3HBIX https://m.edso00.ru/30c3697b
60 HHTerpain, reoMeTpUYECKHil 1 bubnnorexa [JOK
(u3nuecKkuil CMbICT UHTErpaja https://m.eds00.ru/391272c9
61 HHTerpain, reoMeTpUYECKHil 1 bubnnorexa [JOK
(buznuecKkuit CMbICT UHTErpaja https://m.edsoo.ru/d359fb5f
62 WHTerpain, reoMeTpUYECKHil 1 bubnuoreka [IOK
(buznueckuil CMbICT UHTErpaja https://m.edso0.ru/07eb464b
63 Brruncnenue unTerpaia no Gopmymne bubmuorexa [JOK
Herorona—JleiiOaumna https://m.edso0.ru/b9b225c3
64 Brruncnenue unterpana no gpopmyie bubnuorexa [JOK
Herorona—JleiiOauna https://m.edsoo.ru/b800deb4
65 Brruucnenue unterpana no gopmyie bubnuorexa [JOK
Herorona—JleitOauna https://m.edsoo.ru/f5eed075
66 Brruucienue unterpana no gpopmyie bubnuoreka [JOK
Herorona—JleitOauna https://m.edsoo.ru/41da431a
67 Cucrembl IMHENHBIX YPaBHEHUN bubmorexa LIOK
https://m.edso0.ru/b648235a
68 Cucrembl IMHENHBIX YPaBHEHUN bubmorexa LIOK
https://m.edsoo0.ru/5ab83864
9 nowouno cnerents muninn brGmorera LIOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUH
70 Pemenue npukiaaHeIx 3aga4 ¢ bubnuoreka [IOK



https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5

IIOMOIIIBIO CUCTEMBbI JIMHENHBIX
YpaBHEHUU

https://m.edsoo.ru/aa5962el

Cucremsl u COBOKYITHOCTH LECJBbIX,
palluOHAJIbHBIX, UPpPpAllMOHATIbHBIX,

bubmmoreka [{OK

& MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.eds00.ru/48190472
YPaBHEHUI U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIETBIX,

79 palMOHANBHBIX, UPPALMOHAIBHBIX, bubnnorexa [JOK
[I0Ka3aTeIbHbIX, JOTapUPMUUECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUN U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTHU LIETBIX,

73 paloOHANBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHbIX, JOTapUPMUUECKUX https://m.edsoo.ru/7ab8d17e
YPAaBHEHU U HEPABEHCTB
CucremMbl 1 COBOKYITHOCTHU LIETBIX,

74 palMOHaANIBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/81cccfe9
ypaBHEHUI U HEPABEHCTB

75 Hcnons3oBanue rpadukoB GyHKITHI bubmuoreka [JOK
JUISL pEIIeHUs] YPaBHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnons3oBanue rpadukoB GyHKITUH bubnuoreka [JOK
JUIsl PELLICHUS] YPAaBHEHUHN U CUCTEM https://m.edsoo0.ru/a7d95f79
[IpumeHenne ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PELICHUIO

77 MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3 Bu6mmorexa LIOK

N https://m.edsoo.ru/ca878deb
pa3nuyHbIX 00aacTeil HayKu U
peanbHOM KU3HU
78 KonTposnpHas paboTa o teme bubmiorexa LIOK

https://m.edsoo.ru/471c735b
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"NHTerpan u ero NpuMeHEHUs.
Cucremsbl ypaBHeHUI"

HatypaiibHble U 1ienble yrciia B 3aja4ax

bubmmoreka [{OK

7 U3 pEAbHOM )KU3HU https://m.edsoo.ru/3ceel327
80 HaTypaJH)HI:Ie U LIEJIblEe Yncia B 3a/1a4ax bubnuorexa [JOK
U3 pEAbHOM )KU3HU https://m.edsoo.ru/a35a131d
81 HarypanbsHble 1 1ienbie yncia B 3aJa4ax bu6mmoreka [IOK
W3 pEeabHOM )KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haky JeTMMOCTH LEIBIX YUCEI bubmmorexa LIOK
https://m.edsoo.ru/51696a67
83 [Tpu3HAaKH NETUMOCTH LETBIX YHCEI Bubnuorexa LTOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3HaKK JETMMOCTH HEITBIX YUCE bubmorexa HOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpEeHnue, o600IICHNE, bubnuoreka [IOK
cUCTeMaTu3als 3HaHU. Y paBHEHUS https://m.edsoo.ru/0312cf8c
86 [ToBTOpEeHnue, o600IICHNE, bu6mmoreka [IOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEeHUE, 0600IICHNE, bubnuoreka [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/e8b87729
88 [ToBTOpEHUE, 0000IICHNE, bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpEHUE, 0000IICHNE, bubnnoreka [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo0.ru/9c44c6ca
90 [ToBTOpEeHnue, 06061IeHNE, bu6mmoreka [JOK
cUcTeMaTU3alys 3HaHWW. Y paBHEHUS https://m.edsoo.ru/337aad59
o1 [ToBTOpenue, 06061IeHNE, bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH. HepaBeHCTBa

https://m.edsoo.ru/a86014el
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92 [ToBTOpenue, 0600IICHNE, bubmmoreka [IOK
cucreMarusanus 3Hanuil. HepaBeHncrsa https://m.edso0.ru/5c45a60a
93 [ToBTOpEenue, 06001ICHNE, bubmuoreka [JOK
cucreMarusanus 3HaHuil. HepaBeHcTBa https://m.edso0.ru/19304aba
94 [ToBTOpEHUe, 0600IICHNE, bubmuoreka [JOK
cucreMarusanus 3HaHuil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
IToBTOpEHue, o000IICHHE,
95 CI/ICTCl\faTI/I?:aIII/IfI 3}2}11/1171. Cucremsl bubnrotexa LIOK
. https://m.edsoo.ru/a20b8a4c
YpaBHCHHIA
[ToBTOpEeHue, 0600IICHNE,
96 cucTeMaTtu3alus 3HaHuiH. CUCTEMBI bubamorera LOK
N https://m.edso00.ru/a012476d
YpaBHCHHIA
97 [ToBTOpenue, o6o0mICHNE, bubmuorexa [JOK
cuctemaTusanus 3HaHuil. OyHKun https://m.edsoo.ru/d620c191
98 [ToBTOpEeHnue, o600IICHNE, bu6mmoreka [IOK
cuctemaTusanus 3HaHuil. OyHKun https://m.edsoo.ru/7017196f
bu6mmoreka [IOK
%9 Hrorosas KonTponbHas padota https://m.eds00.ru/513c9889
bu6mmoreka [IOK
100 Hrorosas koHTpoJIbHAs paboTa https://m.eds00.ru/2276973
O0o001Ienne, cucTeMaTH3ausa 3SHaHUH
3a Kypc anreOpbl U Hadas bubnuoreka [IOK
101
MaTtemMaTtndeckoro aanmusa 10-11 https://m.edso0.ru/3330f7ef
KJIaCCOB
O0o001enne, cucreMaTH3anusa 3SHaHUH
102 3a Kypc anreOpsl ¥ Hayall bubnuoreka [IOK

mareMaruueckoro aaiausa 10-11
KJIACCOB

https://m.edsoo.ru/cead345e
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbl CpeiHero o01ero o0pa3oBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh MOHATHSMH: palliOHAIbHOE M JEMCTBUTEIBHOE YHCIIO,
. OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 Boimonuate  apudmernyeckue omepandd € palMOHANIbHBIMU U
' JNeNCTBUTENbHBIMU YUCIIaMU
13 BoimonHATe  npuOMMOKEHHBIE — BBIUMCIICHHS,  HWCIOJB3YyS  IpaBHIIa
' OKpYIJIEHUS, J1eJ1aTh MPUKUAKY U OLIEHKY pe3yJIbTaTa BIYUCICHUI
OnepupoBaTh MOHATUSAMU: CTENEHb C IIEJBIM IOKa3aTelleM, CTaHAapTHas
14 (dopma 3anucH IEeHCTBUTEIBHOTO YHCIIA, KOPEHb HATYpaJbHOU CTEIEHU;
' UCIOJIb30BaTh MOAXOIAILYI0 (OPMY 3alHCH JEUCTBUTENBHBIX YUCEN JUIS
peleHus MPaKTUYECKUX 3aa4 U MPEICTaBICHUS JaHHBIX
OnepupoBaTb HNOHATUAMM: CHHYC, KOCHUHYC M TaHI€HC IPOU3BOJBHOIO
1.5 yIiia; MCIOJIb30BaTh 3allUCh IIPOM3BOJIBHOIO yrja dYepe3 oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKLIUU
2 VYpaBHEHUs U HEPAaBEHCTBA
OnepupoBaTh NOHATUSAMHU: TOKIECTBO, yPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palMOHATIBHOE, UppalnoHaIbHOe yYpaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPAaBHEHUE
25 BbimonHATe 1npeoOpa3oBaHUS TPUTOHOMETPUYECKUX BBIPAKEHUH H
. pelaTs TPUrOHOMETPUYECKUE YPABHEHMUS
BbInonHATh peoOpa3oBaHus LENbIX, PALMOHANBHBIX U UPPALlMOHATBHBIX
2.3 BBIDOKEHUI M pelaTb OCHOBHBIE THIIBI LEJBIX, PALMOHAIBHBIX U
VPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB
94 [IpumeHATh ypaBHEHUS W HEpPaBEHCTBA JI PEIICHUS MAaTEMaTHYECKHX

3ala4 U 3aa4 U3 pa3JIMYHbIX obnacreit HAayKU U peanLHoﬁ KHU3HHU




MonenupoBaTh pealibHbIC CHTyallMH Ha SI3bIKE alreOphl, COCTABIATH

2.5 BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA 10 YCJIOBHUIO 3ajjaui, UCCIEN0BAThH
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM amrapara aireOpbl
3 OyHKIMH U TpapUKH
OnepupoBaTh MOHATUSAMH: (YHKIHUS, CIIOCOOBI 3amaHus  (QyHKIHH,
3.1 o0nacTe oOmpeneNeHusi W MHOXKECTBO 3HA4eHWH (yHKIHMH, Tpapux
(GyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKITHH
35 OnepupoBaTh MOHATHUSMH: YETHOCTh M HEYETHOCTh (YHKIMH, HYIU
' (GYHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUN A1 pelICHUs] ypaBHEHUI
3.4 Crpoutrb u uwutaTh TrpaduKkyd JHUHEHHOW (YHKUMHU, KBaJpaTUIHON
' (GyHKIMY, CTeNeHHOW (PYHKIIUU C 1IeTBIM [T0Ka3aTelneM
Ucnonw3oBath Tpaduku (QyHKOHE JUIsI MCCIENOBAHUS TIPOIIECCOB H
35 3aBUCHUMOCTEH MpPH pEUIeHUH 337ad U3 APYruX y4eOHbIX NMPEAMETOB U
' peayibHOM  JKM3HM, BbIpaXaTb (QOpPMYJIaMH 3aBUCHUMOCTH  MEXIY
BEJTMYUHAMH
4 Hauana maTemaTtudeckoro aHanusa
i1 OnepupoBaTh MNOHATHSAMHU: IOCIEAOBATEIbHOCTh, apU(pMeTHUeCKas MU
' reoMeTpuYecKasi Iporpeccuu
OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOIIAsi TIeOMETpUYecKas
4.2 nmporpeccusi, CcyMma OECKOHEYHO  yOBIBAIOIICH TI'€OMETPUUYECKOU
Iporpeccun
4.3 3ajaBaTh NOCIEI0BATEIbHOCTH PA3JIIMYHBIMU CIIOCO0AMHU
44 Hcnonp3oBarh CBOMCTBA MOCIENIOBATEIBHOCTE W IPOrpPECCHil Uit
' peleHus peabHbIX 33aau IPUKIaJIHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, ONIEPALIUU HaJl MHOKECTBaAMU
Hcnonbs3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar i ONUCaHMA
5.2 peanbHBIX MNPOLECCOB M SBJICHUH, NpPU peIIeHUH 3aJady M3 JpYrux
y4eOHBIX MPEIMETOB
£ 3 OnepupoBaTb  NOHATUAMH:  OINpPEAEICHHE, TEOpPEMA,  CIEACTBHE,

JA0Ka3aTCJIbCTBO




11 KJIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
OnepupoBaTb MOHATUSMU: HaTypallbHOE, II€JIOE YMCIO; HCI0JIb30BATh
1.1 MPU3HAKU JIETUMOCTH UEJbIX YHCEN, Pa3JIOKEHUE YHCIIa Ha MPOCTHIE
MHOKMTEJH JUIsl pelIeHUs 3a/1a4
1.2 OnepupoBaTh MOHATHEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTb  MOHATUSAMHU: Jorapudm  yucima, JAECATUYHBIE U
' HaTypaJIbHbIE JIOTapU(pMBI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
[IpumensTh cBOWCTBAa CTENEHU i1 MpeoOpa3oBaHUs BBIPAKEHUH,
2.1 OTIEpUpPOBaTh MOHATHSAMH: TOKa3aTeIbHOE ypaBHEHHUE U HEPAaBEHCTBO;
pelaTh OCHOBHBIE THIIBI IOKA3aTENIbHBIX YPAaBHEHUH U HEPABEHCTB
BeimonHaTe npeoOpa3oBaHus BBIPAKEHUH, COAEPXKALIMX JIOrapu(MBl;
2.2 OTIEPUPOBATH MOHATUSIMHU: JIOTAPU(PMUUECKOE YPABHECHUE U HEPABEHCTBO
pelaTh OCHOBHBIE THUIIbI JJOrApU(PMHUUECKUX YPABHEHNUN U HEPABEHCTB
2.3 HaxonuTs perieHus npocTeinx TpPUroHoOMeTpUIECKUX HEPABEHCTB
OnepupoBaTb MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHMH u €
2.4 pellieHNe; UCIOJIb30BaTh CUCTEMY JIMHEHHBIX ypaBHEHUH AJIS peleHUs
IPAaKTUYECKUX 3a/1a4
T Haxonute  pemieHuss mnpocTedIIMX  CUCTEM UM COBOKYMHOCTEH
' paLMOHATILHBIX YPABHEHUN U HEPABEHCTB
MojenupoBaTh peajibHble CUTyallUM Ha S3bIKe airedpbl, COCTABIAThH
oy BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBHUIO 3a/1a4H,
' UccleoBaTh IOCTPOEHHBIE MOJIENIM C  MCIIOJIb30BAaHMEM ammapara
anreOpbl
3 OyHKIMH U TpaduKH
OmnepupoBaTh MOHATHSAMHU: TepHOAWYECKas (QYHKIMS, MPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUYKHU SKCTpeMyMa (DyHKIMH, HauOoJbIlee U

HAaMMCHBIIICC 3HAYCHUA (I)yHKI_[I/II/I Ha IMPOMCIKYTKE; UCIIOJIL30BATh UX IJIA

uccueoBanus GpyHKINH, 3a1aHHON rpadrKoM




OmnepupoBaTh MOHATUSAMH: T'padUKH TOKA3aTeIbHOM, JIOTapU(PMUUECKON 1

3.2 TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTh WX Ha KOOPIMHATHOM
IJIOCKOCTU M UCIOJIb30BAaTh AJIS PEIIEHUS] YPaBHEHUIN U HEPABEHCTB
N300paxkaTp Ha KOOPAMHATHOW IUIOCKOCTH TpapuKH JTHHEHHBIX
3.3 YPAaBHEHUN M HCIIOJIb30BATh MUX Ui PELIEHUS CHUCTEMbl JMHEWHBIX
YpaBHEHUH
34 Hcnonw3oBate rpaduku (YHKUMKA 7SI WCCICAOBAHUS IPOIECCOB H
' 3aBUCHUMOCTEHN U3 APYruX YUEeOHBIX TUCHUILUIMH
4 Hauana matemaTnyeckoro aHanmsa
OnepupoBaTh TNOHATHSAMHU: HeENpepbiBHAS (QYHKIMS, T[POU3BOJHAS
4.1 (YHKIMM; HCIOJIb30BATh T'€OMETPUYECKUN U (QU3MYECKHI CMBICI
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
42 Haxomuth  mpou3BoAHBIE  3J€MEHTApHBIX  (DYHKUUN, BBIUUCIATH
' MIPOU3BO/IHbIE CyMMBI, IPOU3BEICHUS, YACTHOTO (DYyHKITHI
Hcnons3oBath TMPOM3BOAHYIO Uil  HCCAEAOBaHUS  (QYHKIMH  HA
4.3 MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHSTh PE3Yy/IbTaThl UCCIEI0BAHUS K
MMOCTPOCHUIO TPpaUKOB
14 Hcnonp30BaTh MPOU3BOIHYIO U HAXOKIACHHS HAWIY4IIEro PEIICHUs B
' IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-)KOHOMUYECKHUX, 3a1a49ax
45 OmnepupoBaTh MNOHATHAMU: IepBOOOpa3Has W UHTErpajig; MOHUMATh
' reoMeTpu4ecKuil 1 pU3nYecKuil CMbICIT HHTErpaja
16 Haxonute nepBooOpa3zHble 31E€MEHTApHBIX (QYHKIMH, BBIYMCIATH
' uHTerpai no ¢popmyne Herotona — Jlelioaua
A7 Pemarps npuknaansle 3a1add, B TOM YHCIE COLMATBHO-IKOHOMHYECKOTO

n (1)I/I31/I‘16CKOFO Xapakrepa, CpeaACTBaMU MAaTECMATHYCCKOI'O aHaJIM3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Ko
1 Yucna v BIYKCICHUS
Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOU, TIPOIEHTHI,
OECKOHEUYHbIE  IepUOoaUYecKre  Jpobu.  ApudMeTHdeckue  Oomepauuu ¢
1.1 paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxeHHi. [Ipumenenue
Ipo0Oeil M TPOIEHTOB JUIsl pelIeHUs] NPUKIAAHBIX 3a7ad U3 Pa3IMYHBbIX OTpacien
3HaHUM U PEATbHOM )KU3HU
HevictButenbHble  4yucna.  PanyoHanbHblE W UPpPAMOHAIBHBIE  YHCTIA.
1.2 Apudmernueckue omnepanuud ¢ JAEUCTBUTEIbHBIMU uuciaaMu. [IpuOmmkEHHbIE
BBIYMCIICHUS, PaBUIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PEe3yJbTaTa BRIYUCICHUN
Crenenp ¢ nensiM nokaszareneMm. CranaapTHas (gopma 3amucH JIeHCTBUTEIBHOTO
1.3 yucna. Vcnonb3oBaHue moaxofsmied (popMbl 3alucU ASHCTBUTEIbHBIX YHCEN IS
pEILIeHNs TPAKTUYECKHUX 3a7a9 U IIPEICTABJICHUS JAHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaJbHOUW cTemneHu. J[eWcTBus ¢ apu(pMETHICCKUMHU
' KOPHSIMH HATypaJbHOW CTEIICHU
L5 CuHyC, KOCHHYC W TaHIE€HC WYHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOrO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIC MPE0OpPa30BaHMS
25 IIpeo6pazoBanue TPUTOHOMETPUYECKHUX BBIPAKECHUIA. OcHoBHBIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
23 VYpaBHeHHME, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meton
. UHTEPBAJIOB
2.4 Perienue nensix U ApoOHO-pAIMOHANBHBIX YPaBHEHHH U HEpaBEHCTB
2.5 Pemenune nppanroHalbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM
27 [IpumeHeHNne ypaBHEHUI ¥ HEPABEHCTB K PEIIEHUI0 MaTEMaTHYECKUX 3aa4d U 3a7a4
. U3 pa3IMYHbIX 00IacTe HAyKU U peaslbHOM KU3HU
3 OyHKIMH U TpaduKH




31 Oynkius, cnocoObl 3amanus QyHkuuu. 'paduk ¢yakinuu. B3aumHo obOparHble
. GbyHKITII
3.9 OO6nacte ompeneneHUs W MHOXKECTBO 3HaueHud ¢ynkuuu. Hymm QyHKImm.
' [TpomMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITUH
33 Crenennasi (QyHKUOMS C HAaTypaJbHBIM M IEJBIM TOKa3zareineMm. EE cBoiictBa u
' rpaduk. CroiicTBa u rpaduk KOpHS N-0¥ cTENeHN
24 Tpuronomerpudeckass OKpY>KHOCTb, OTPEICICHNE TPUTOHOMETPHUYECKUX (DYHKIHN
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanmsa
41 [MocnenoBatenbHOCTH, CHOCOOBI 3aJaHHs TOCIeNOBaTeNbHOCTEH. MOHOTOHHEIE
' MOCIIEIOBATETLHOCTH
ApudpmeTrrueckass W TEOMETpHYECKash NpPOTpPecCHH. beckoHewHo yObIBaroImas
49 reoMmerpuueckas nporpeccus. Cymma OecKOHEUHO YOBIBaroOIIeld TeoOMeTpHUYecKOn
' nporpeccun. DopMyna CIOKHBIX TPONEHTOB. lcronb30BaHUE MPOTPECCHH YIS
pelIeHus peabHBIX 33aa4 MPUKIAIHOTO XapaKTepa
5 MHoecTBa U JIOTHKa
MHOKeCTBO, oOmepanuud HaJl MHOXecTBamH. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHre TeOpEeTUKO-MHOXKECTBEHHOIO ammapaTa JJisi OINMCAHUS peabHbIX
IIPOLIECCOB U ABJICHUMN, IPU PEILIEHUH 3a]1a4 U3 APYrHX y4eOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, J0Ka3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COJEePKAHUS
1 Yucna v BEIYMCICHUS
1.1 HatypanbHble u nensie yncina. [Ipu3Haku AeIMMOCTH LENbIX Yncell
1.2 CreneHp ¢ palMoHaIbHBIM NOKa3arenaeM. CBoICTBa cTeNeHH
1.3 Jlorapudm uucna. /lecaTuunble U HaTypaJibHbIE JOTapH(PMbI
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 IIpeoOpa3oBaHue BeIpaKEHU, COAEPIKAIIMX JIOTApU(OMBI
25 [IpeoOpazoBaHue BhIpaKEHH, COAECPIKALINX CTENIEHH C PAllIOHAIBHBIM
' nokazaTesieM
2.3 [IpumMeps! TPUTOHOMETPUUECKUX HEPABEHCTB




24

IToka3arenbHble ypaBHEHUsI U HEPABEHCTBA

2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
26 Cucrtembl JUHEHHBIX YypaBHEHHMH. PernieHue NpuKIagHBIX 3a7ad C [IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl U COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELIEHUIO MaTeMaTHUECKUX 3a7a4
' U 3aJ1a4 U3 pa3InyHbIX o01acTell HayKy U peabHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkuus. Ilepuoanueckune @ynkuuu. I[IpomMexyTkM MOHOTOHHOCTH (PYHKIMH.
3.1 MakcuMymbl ¥ MUHUMYMBbI (yHKiuu. HauOosbiiee M HauMeHbllee 3HaYCHHE
(YHKIIMM Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
3.3 [Toxa3zaTtenpHast u norapudmudeckas GYHKINN, MX CBOHCTBA U TPaPUKH
3.4 Wcnonb3oBanue rpadukoB GpyHKIUI 1715 pelieHus] ypaBHEHUN U JTMHEWHBIX CUCTEM
Ucnonw3oBanne rtpadukoB  QyHKIOUN  JI1  HWCCIEAOBAHUS  TMPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOPBhIE BO3HHKAIOT MPU PEIICHWH 3aJad M3 APYrUX y4eOHBIX
MPEIMETOB U PeAIbHOM KU3HU
4 Hauana maTemarudeckoro aHanusa
4.1 HemnpepsiBabie pyHKIIIE. METOI MHTEPBAJIOB JIJIs1 PEIICHUS] HEPABEHCTB
4.2 [IpousBonas pynkuun. ['eomeTpuueckuii 1 GU3NIECKUA CMBICT TTPOU3BOTHOM
43 IIponsBoaHble 3neMeHTapHbIX (QyHKUMHA. DOpMysbl HAXOXKAECHUS MPOU3BOJHOMN
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKLUI
[IpuMeHeHre NPOU3BOAHON K MCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTb M
4.4 sKcTpeMyMbl. HaxosxaeHne HambosblIero 1 HaMMEHbLIEro 3HAa4eHUs (PyHKIMU Ha
OTpe3Ke
[IpumMeHeHre MPOU3BOAHOM AJIs HAXOXKICHUS HAWIYUIIEro pelieHns B IPUKIaHbIX
4.5 3ajavax, s ONpEeNeNeHHs CKOPOCTH IHpoliecca, 3aJaHHOro (GopMyiaoil wuiu
rpadukom
4.6 IlepBooOpa3nas. Tabnuna nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpruueckuil u Gpusnyeckuii cMpIci. BeruncieHne uHTerpaia mno

¢dopmyne Hetorona — Jleiibnuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIUpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYXIACHUA opu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYHO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH IMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallii Hal
MHO)KECTBAMH; YMEHHE WCIOJbh30BaTh TEOPETUKO-MHOKECTBCHHBIN
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB H SBJICHUN U TIPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBaTh TIpadbl PA3ITUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IOHATHUAMHU: HATypaJlbHOE YHMCJIO, LEJIO0€ 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKAa3aTcCJICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJI, palflMOHAJILBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIB30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna Ipu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU NNO3MIMMOHHBIMHA CHUCTEMaMU CUHNCIICHHA, YMECHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OecKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; YyMeEHHE
3a/1aBaTh M0CJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaThH
MOHATHSAMM: MaTtpuina 2x2 u  3x3, omnpeaenuTenb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; YyMEHHE OIEpUPOBATH
MOHATUSIMH: TOKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHUe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
ypaBHEHUN, HEpPaBEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHUS,
HEpPaBEHCTBAa M CHCTEMbl C TOMOINBIO PA3IUYHBIX MPUEMOB; pelIaTh
yYpaBHEHHUS, HEPAaBEHCTBA U CHCTEMBbl C MApaMeTpoM; MPUMEHSThH
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEHICHUS MaTeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OTFPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HenpepblBHAS (QYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMM, TIepBast ¥ BTOpasi MPOU3BOAHAS (PYHKIIMHU, TEOMETPUUECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Has, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMITIO3UIMH (DYHKIIMI, HAXOJWUTh ypaBHEHUE KacaTelbHOW K rpaduky
(YHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE WCIONIb30BaTh MPOU3ZBOJIHYIO JJS HCCIEAOBAaHUA (PYHKIIUH,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUs (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIOJb30BaHHEM ammapaTa MaTeMaTHYeCcKOTo
aHa/lM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJILHO-3KOHOMHUYCCKUX U




(bu3nuecKkux 3aadax; HaXOJUTh TUIOMIATU U 00BEMBI (PUTYP C TIOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCITHPOBAHUS C

MOMOIIbI0 MU (EepPeHIINATHHBIX YPABHCHHIMA

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKIus, KOMOO3ULUs (YHKUWH, JWHEWHas (QyHKIHS, KBaapaTHYHAS
¢byHKIMS, paroHaibHas GyHKIMS, CTETIEHHAas byHKIMS,
TPUTOHOMETpHUYECKHEe  (PYyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTeNnbHas MW Jorapugmuyeckas (yHKIUH; YMEHUE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKUIMH, BBIIOJIHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 17151 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPHU PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peasIbHOM KU3HU; BbIpaXaTh POPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEPAaBEHCTB U 33/1a4 C MapamMeTpaMu; U300paxarb
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33Jayd Pa3HBIX TUIIOB (B TOM 4HCIE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA M HX
CUCTEMbI [0 YCIIOBHUIO 3aJlaud, HCCIIEJOBATH IOJIyYEHHOE pEeUIeHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYaIlMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TMOCTPOEHHBIE MOJENU C HCIOJB30BAaHUEM allapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh MOHATUAMU: cpeliHee apudmMeTnueckoe, MeuaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME U3BJEKaThb,
UHTEPNpeTHpOBaTh HMH(GOpPMAIMIO, TMPEACTABICHHYI0 B TalOnuuax, Ha
JMarpaMmmax, rpagukax, OTpa)xarollyto CBONCTBA pealbHbIX IPOLECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TAaONHUIl U THarpaMmM;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuXx METOJOB U  JJEKTPOHHBIX CPEACTB; rpaduvecku
UCCIIeIOBaTh COBMECTHBIE HAOMIOAEGHUS C TOMOULIbIO JUarpamm

pacccuBaHuAa U JIMHEHHOM perpeccuun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJB30BaHUEM TpaUYECKUX METOAOB; MPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMYITy MOJTHOMN
BepOSATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHATUSIMU: CJIydaiiHas BEJIMYMHA, pacIpeleseHUe BEpPOSITHOCTEM,
MaTeMaTHUYeCKOEe OKHUJaHHWE, TUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHbBI, (YHKIUM pacrnpeieneHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil amns
pelIeHys 3a/1a4; 3HAKOMCTBO C MOHATHUSMU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEI0BAHUMN; YMEHHE NPUBOAUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAHWH, YHCIIO TIEPECTaHOBOK; OwmHOM HpIOTOHA; yMeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS UIsl peLLICHH 3a1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, MpsiMas, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMpPsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXIY MHpPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKITY
IPSIMBIMHU, PACCTOSTHUE MEXY TUIOCKOCTSIMHU; YMEHUE HCIIOIb30BaTh MpU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIN C TMOMOIIbI0 T'€OMETPUUYECKUX MOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajulenenumnesa, npu3Ma, NUpamMuaa, (GuUrypa U IMOBEPXHOCTb
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
MOBEPXHOCTH MHUPAaMHJIbI, NPU3MBI, KOHYCa, LWIHHApa, 00BEM Kyoa,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,




KOHYCa, Il1apa, pa3BEpTKa MOBEPXHOCTH, CEUYCHHsI KOHYCa W LIWJIMHJIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacatomasicsi cepsl, IHIUHIPA, KOHYCa; yMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKUX (UTYP, CAMOCTOSATEIHHO
(hopMyTHpOBATh OTIpENEICHUS] H3y9aeMbIX (PUTYpP, BBIABUTATh THIIOTE3BI
O CBOHCTBaxX M MPHU3HAKAX €OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIU
OmnpoBepraTh HX; yMEHHE MNPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATE HEOOXOIUMBIE JIONOJHUTEIIbHBIE

MOCTPOCHUS

11

VYMenne OIICpHUpOBATH IIOHATHUAMU: JABUXKCHUC B IMPOCTPAHCTBE,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHble U MOAOOHBIE (UIYpHI, B TOM 4YHCIE B HPUPO/E,
HUCKYCCTBEC, APXHUTCKTYpPE; HCIOJIB30BaTh T'€COMCTPUYCCKUEC OTHOLICHUSA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBHIYUCIISITH T€OMETPUUYECKHE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
HCIOJIb3YSl HU3y4eHHbIE (POPMYIBI M METOIbI, B TOM 4YHCIE: IUIOMIAb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IpSAMOYTOJILHOTO Mapajuleienunesa, MUpaMHIbl, MPU3MBIL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX HUTyp
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YMeHue ONICpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMaA KOOpPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPpA Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPaA IIO 6a3ncy,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPaMHU; YMCHUC HCIIOJIB30BATh BGKTOpHHﬁ )51 KOOpI[PIH&THLIfI MCTO
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB

13

YMmenue BLI6I/IpaTB NOAXOOAIIMKA METOJ A peUiCHud 3aJaydu;
NNOHUMAHUC 3HAYMMOCTU MATCMATUKU B H3YUCHUHU MPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pPaCIiO3HABATb

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH




OpUMEPbI  MATCMATHUYCCKUX

MaTeMaTU4EeCKOU HAyKH

OTKPBITUH

POCCHICKOM

nu

MHUPOBOM




HOACHUTEJIBHAS 3AIINCKA

PaGouass mporpamma yuebHOro kypca «BeposSTHOCTP W CTaTUCTHKA»
6a3zoBoro ypoBHs s oOywaromuxcs 10 — 11 xmaccoB pa3paboTraHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEAHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzamusi mporpaMMbl OOECTIEUMBACT OBJIAJACHHUE KIFOUEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, [EJTOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbiii Kypc «BepoSTHOCTH M CTaTHUCTHKa» 0a30BOTO YpPOBHSI SIBISETCS
IPOJIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO y4eOHOro Kypca 0a30BOr0 YpPOBHSI
ocHOBHOUM mmkoybl. Kypc mpemaHazHadeH s (GopMupoBaHus y 0OyUarOIIMXCsI
CTATUCTUYECKOM KYJbTYpbl M TOHUMAHUSI POJIM TEOPUU BEPOATHOCTEH Kak
MaTEMaTUYECKOTO MHCTPYMEHTA ISl U3YUYEHUs CIyYalHBbIX COOBITUM, BEJIMYUH U
nporeccoB. [lpu um3ydeHum kypca oOoramarorcs MNPEACTABICHUS YYaIIUXCS O
METOAaX MCCIEI0BAHUS U3MEHUYMBOTO MUpPA, PA3BUBAETCS IOHUMAHUE 3HAYUMOCTH
U OOIIHOCTH MaTeMaTHYEeCKHUX METOJIOB IO3HAHMS KaK HEOThEeMJIEMOW 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

Coaep:xaHue Kypca HANpaBJI€HO HAa 3aKpEIUICHUWE 3HAHUM, MOJYyYEHHBIX MPU
M3YYEHUU KypCa OCHOBHOW IIKOJIBI MU HA PA3BUTHE MPEACTABICHUN O CIyYaWHBIX
BEJIMYMHAX W B3aWMOCBS3SX MEXIY HUMHU Ha BaXXHbIX NPUMEPAX, CHOXKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAIOIIET0 MUpA.

B cooTrBeTrcTBHM C yKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOro Kypca
«BeposITHOCTP M CTAaTUCTHKA» CpeAHEN MIKOJIbI Ha 0a30BOM YPOBHE BBIJCIICHBI
CIIENYIONINE OCHOBHBIE cojepKaTenbHbie nUHUU: «CiydailHple COOBITHS W
BEPOSITHOCTIY, «CiTydailHble BEIMYUHBI M 3aKOH OOJIBIINX YHCEID.

BaxHyto d4acTh Kypca 3aHMMAaeT M3yYEHUE TIE€OMETPUYECKOro H
OMHOMMAIILHOTO paCIpelIeNIeHUd W 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAIOTAMH
— MOKa3aTeJIbHbIM U HOPMAJIbHBIM pacIpeeICHUsIMH.

Conepxxanve mmaNA «CroydallHble COOBITHST W BEPOSTHOCTH»  CIYXKHT
OCHOBOM 1Jis1 (hOpMUpOBaHUSI TMPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH
MEXKJly 3HAUYCHHMSIMU CIy4YallHBIX BEJIMYMH, a TAKXKE 3Ta JUHUS HEOOXOoIHMMa Kak
0aza i M3y4eHUs 3aKoHa OOJpIIUMX 4YHceNl — (PYHIAMEHTAIBHOTO 3aKOHA,
JNEUCTBYIOIIETO B TMPHUPOJE HM OOMIECTBE M MMEIOIIET0 MAaTeMaTHYECKYIO



popmanmuzanmo. CaMm 3aKOH OOJBIIMX YKCEN MPEAJIAracTcs B O3HAKOMMTEIbHOU
(dopMe ¢ MUHUMAJIbHBIM MCIIOJb30BAHMEM MAaTEMATHUYECKOro (popManu3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYHUHAMH,
AKLEHTUPYIOT BHUMAaHHE ILIKOJIBHUKOB Ha ONUCAaHUU U H3YYEHUHU CIIy4alHBIX
ABJICHUWA C TOMOIIBIO HENpepbIBHBIX (pyHKIMI. OCHOBHOE BHUMAHHE YIEISIETCS
MOKA3aTeJIbHOMY U HOPMaJIbHOMY paclpeiesieHusM, MPU 3TOM MpeAroaraercs
O3HAKOMUTEIBHOE U3y4YeHHEe Marepuana ©0e3 J10Ka3aTelbCTB MPUMEHSEMBbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenme kypca «BeposiTHOCTh W CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | 4Yac B HENENI0 B TEUEHUE KaXJIOro rojga oOydyeHus, Bcero 68
y4eOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpenacraBneHre JaHHBIX C TOMOIIBIO Ta0biaun, u guarpamm. CpenHee
apupMeTHUeCKOoe, MeJraHa, HauOoJblllee M HAUMEHbIIEEC 3HAYEHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCcx0/bl). BeposTHOCTH ciaydaitHOro coObITHS. Ban30cTh 4acTOTHI U
BEPOSTHOCTH  coObITHN.  CiyyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU  COOBITHSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJl COOBITUSMU: TIEpeceUCHUE, 00beTMHEHUE, POTUBOIOIOKHbIS
coObITHs. J{narpammel Ditnepa. @opMyiia CIOKEHUS BEPOSITHOCTEI.

VYcioBHAas BEPOSTHOCTh. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4alHOTO
skcriepuMenTa. @opmyria MoTHOM BEposITHOCTH. HezaBucrumMbie COOBITHS.

KombunaTopHoe npaBuiio ymHoxeHus. [lepectanoBku u akropuan. Yucio
coueranuii. Tpeyronpauk [lackansa. ®opmyna 6mHoma HeroToHA.

bunapHbIii ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnbiTanusa. Cepuss HE3aBUCUMBIX UCIHBITaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyu.

Cnyuaiinass  BenuuuHa. Pacmpenenenue  BeposTHocTed.  [uarpamma
pactipenenenus. Ilpumepsl pacrpeneneHuid, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMHMAIIEHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYUH: MAaTEMaTHYECKOE
0XKMJAHUE, NHCIEPCHUs W CTaHJAPTHOE OTKIOHEHHWE. [IpuMmepsl npuMeHEeHUs
MAaTEMaTHYECKOr0 OKUAAHWs, B TOM YMCJIE B 3aJa4ax U3 MOBCEIHEBHOW JKU3HM.
MatemaTudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
OXXUJAHUE CYMMBl CJIy4alHBIX BEJIMYMH. MaremaTrndyeckoe OXUJaHUuE U
TUCTIEPCHSI TEOMETPUUECKOT0 U OMHOMHAIBHOTO pacipeielICHUH.

3akoH OOJBIIMX YHCEI W €ro pojdb B HaykKe, NPUPOJE M OOIISCTBE.
Br160po4HbIN METOT UCCIEAOBAHMIM.

[Iprmepsl HENpPEPBIBHBIX CIyYalHbIX BelW4yuH. [loHATHE O T™IOTHOCTH
pacnpeneneHus. 3agayu, NPUBOASAIINAE K HOPMaIIbHOMY pacripenenenuto. [lonstue
0 HOPMAaJIbHOM pacHpeAeICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pasxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aMMO/JICIICTBOBATh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HUX
GYHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkTaHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPOILIOMY M HAaCTOSIIEMY POCCUHCKON MaTEMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOT'O BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BHUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAaHHE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXA, peryisipHas dbuznyeckas AKTUBHOCTH); duznaeckoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIlIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]1ad MaTeMaTHIEeCKOW HAIIPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpempl, OCO3HAaHWEM TJ00aJBLHOTO XapakTepa OSKOJOTHUECKHX IpoOJeM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKH M MaTeMaTHYEeCKOW KYJIbTYpOH KaK CpEJICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXKIYy MOHATUAMH; (HOPMYTUPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPJUTEIbHBIE W OTPHUIATEIbHBIC, €IWHUYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€JaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CY>KJI€HUS U BbIBOJBL;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME 1O YCTAHOBJEHUIO OCOOEHHOCTEM MAaTeMaTHu4ecKoro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTAaTOB, BBIBOJAOB U 0000ILEHNUH;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbHIOMpaTh HMHPOPMAIMIO U3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uHbOopMaIuu o CaMOCTOSITEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMyHUKamu@Hvle  Oelicmeus, o0becneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISAMU OOILLEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, penraeMoi 3ajjaun, BbICKA3bIBaTh U/IEH, HAIICJICHHbIE HA MOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  DKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTh pabOTHl U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvhvle — pezynamueHnvle  Oelicmausl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranusanus:

COCTaBIIATH IJIaH, aJiTOPUTM PEIEHUS 3aJ1ayu, BIOUPATh CIIOCOO PEIICHHUS C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEIICHUN ¢ y4€TOM HOBOM HH(OpMAIUH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcCMM Kak OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBHM W MBICIUTEIBHBIX IMPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJIS Tpoliecca H
pe3ysbTaTa pelieHrus MaTEMaTUIEeCKOM 3a1auH;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISBJICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKEHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YurtaTh U CTPOUTH TAOIUIIBI U TUATPAMMBEL.

OnepupoBaTh  MOHATHSAMH:  CcpeaHee  apudMeTHYecKoe,  Me/AHaHa,
HanOoubliee, HANMEHBIIIEEe 3HAUCHUE, pa3Max MAacCHUBa YHCIOBBIX JTaHHBIX.

OmneprpoBaTh TOHATUSMU: CIIy9alHBIM AKCIIEPUMEHT (OMBIT) U CIIydailHOE
cOOBbITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO0J) CIYy4alHOTO OIBITA;
HaXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMH CITyYaiHBIMU COOBITHSIMH,
HaXOJIWUTh W CpPaBHHUBATh BEPOSITHOCTH COOBITUH B W3YYEHHBIX CITyYailHBIX
IKCIIEPUMEHTAX.

Haxomute ® QopmyaupoBaTh COOBITHSA: TIepeceYeHHe W OOBEIUHCHHE
TaHHBIX  COOBITHIA, COOBITHE, TIPOTHBOIIOJIO)KHOE JaHHOMY  COOBITHIO;
HOJIB30BAThCS uarpaMMamu Oisiepa U (GopMysIoN CI0KEHUs! BEPOSITHOCTEH MpH
pellIeHnN 3a/au.

OnepupoBaTh MOHATHUSMHU: YCIOBHAsi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSITHOCTH C IOMOIIBIO NpaBWIa YMHOKEHHUS, C IOMOIIBIO JiepeBa
CJIy4aiiHOT'O OIIBITA.

[IpuMeHATh KOMOMHATOPHOE IPABUIIO YMHOXKEHUS MPU PEILICHUH 3a/1a4.

OmnepupoBaTh MOHATHUSAMHU: HUCIHBITAHUE, HE3aBUCUMBIC HCIIBITAHUS, CEpUs
UCTBITAaHUM, yclexX W HeyJada; HaXOAWTb BEPOSATHOCTU COOBITUH B CEpUH
HE3aBUCUMBIX UCHBITAHUHN 1O TIEPBOTO YCIEXa; HAXOIUTh BEPOITHOCTH COOBITUH B
cepuM UcTIbITaHUuM bepHyIun.

OnepupoBaTh  NOHATUSAMHU:  CllydailHas  BeJIMYMHA,  paclpejaesieHue
BEPOSATHOCTEH, AUarpaMma pacipeesIeHusl.

11 KIJACC

CpaBHUBaThb  BEpPOSITHOCTM  3HAUYEHUH  CIy4yalHOW  BEJIMYMHBI MO
pacnpeeNeHUIO WM C IOMOIIBIO TAArPaMM.

OnepupoBaTh MOHATHEM MATEMATUYECKOTO 0KUAAHUS; MPUBOJIUTH TPUMEPBHI,
KaK MPUMEHAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUJIAHUE 110 JAHHOMY PAaCIpPEACICHHUIO.

Nmets npencraBieHue 0 3aK0HE OOJBIINX YHUCEIL.

NmeTp npencraBieHUEe 0 HOPMAIBHOM PACIIPEICICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBanue pa3aesoB H TeM nudpoBLIe
Ne i/ P Konrtpouasbubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [IpencraBnenue JaHHBIX U ONUACATENbHAS 4 bubmmoreka [{OK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CirydaiiHBIC OTIBITHI M CITydaliHbIe COOBITHS,
2 OHI};IFLI C aBHOB03M0>KH}I:IMI/I 3 1 bubmmorexa [OK
p https://m.edsoo.ru/e0b7b0f1
3JIeMEHTapPHBIMH UCXOIaAMH
3 Omneparuu HaJ, COOBITHSMU, CIIOKEHUE 3 bu6mmoreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTH, ACPEBO
4 CIIy4aitHOTO OTbITa, (hOPMYJIa IMOJTHOM 6 bubmorexa HOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBUCHMOCTh COOBITHUIA
bu6mmoreka [JOK
5 9 o 4
JIEMEHTLL KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
6 CepuH oCiIe10BATEIbHBIX UCIIBITAHUHI 3 1 bubmnorexa [IOK
p A https://m.edsoo.ru/e0b7b0f1
7 Cny4aliHble BEJIUUUHEI U pACIIPENEICHUS 6 bubmnorexa [IOK
ya pactipea https://m.edsoo.ru/e0b7b0f1
bu6mmoreka [JOK
8 I 5 2
O00011IeHNE U CUCTEMATH3ALMS 3HAHUN httos://m.edsoo.ru/e0b7bOf1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 MaremaTuyecKoe OKUAaHUE CITy4alHON 4 bubnuorexa [JOK
BEJIMYHHBI https://m.edsoo.ru/5fbc5dcl
) Jucnepcus M CTaHAAPTHOE OTKIIOHEHHUE 4 1 bubmuorexa [JOK
CIy4aiHOU BEJIMYHHBI https://m.edsoo.ru/5fbc5dcl
3 3aKoH OOJIBITNX YHCET 3 1 bubmorexa OK
https://m.edsoo.ru/5fbc5dcl
4 HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI 5 bubnuoreka [IOK
(pactipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMAJIBHOE pacHpeAeetini https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHUE, 0600IICHNE 1 bubnuoreka [JOK
6 . 19 2
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrtpoasubie | IlpakTuueckue
Bcero U3y4eHusi | oOpa3oBaTejbHbIE
padoThI padoTsbI
pecypcsl
1 [IpencraBnenue JaHHBIX C TOMOUIBIO 1 bu6moreka [IOK
Ta0JIUI] ¥ TUarpaMmm https://m.edsoo0.ru/25c6d12b
Cpennee apudmeTndeckoe,
MeanaHa, HanOoJbIee 1
2 HaWMEHbIIICEe 3HAYCHHUS, pa3Max 1 bubmorexa IOK
P ’ https://m.edsoo.ru/dd00738d
TMCIICPCHS, CTAHIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeraHa, HanOoJIbIIee U
3 HaMMEHBIIICE 3HAUYCHUS, pa3Max 1 bubmorexa HOK
P ’ https://m.edso0.ru/98645f6¢
TUCIIEPCHS, CTAHIAPTHOS
OTKJIOHEHHUE YUCIIOBBIX HA0OPOB
Cpennee apudmernueckoe,
MeraHa, HanOoJIbIlIee U
4 HaMMEHBIIICE 3HAUYCHUS, pPa3Max 1 bubmorexa HOK
P ’ https://m.edso0.ru/7c9033a8
JHCTIepCHsi, CTAaHIapPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
5 CrnyyaitHble SKCIIEPUMEHTHI (OTIBITHI) 1 bubmuoreka [JOK

U CITy4alHbIE COOBITHSI.

https://m.edsoo0.ru/347¢1b78



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
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DneMeHTapHbIe COOBITHS (MCXOIbI)

BeposTHOCTb Ciy4aitHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OIBITAX C

bubmmoreka [{OK

6 PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU https://m.eds00.ru/64d75244
COOBITUSIMH

7 BeposTHOCTB cilydyaliHOTO COOBITHS. bubnnorexa [JOK
[IpakTnueckas pabora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHSMU:

8 nepeceveHne, o0beJMHEHNE bu6moreka [IOK
COOBITHH, TIPOTHUBOIIOJIOKHBIC https://m.edso0.ru/221c622b
coObITHs. [narpammsl Diinepa
Onepanuu HajJ COOBITUSMMU:

9 nepeceveHue, o0beJMHEHNE bubnuoreka [IOK
COOBITHH, TTPOTHUBOIIOJIOKHBIC https://m.edsoo.ru/cc10cle?
coObITuA. [lnarpamMmmel Ditniepa

10 dopmyia coKeHUsT BEPOSITHOCTEH bubmmorexa [TOK

https://m.edso0.ru/3057365d
YcioBHas BEPOSATHOCTb.

11 YMHOXeHHe BeposTHOCTeH. [[epeBo bubmmorexa [JOK
CAYHaIiHOTO SKCTIEPHMEHTa https://m.edso0.ru/9a408d25
YcioBHas BEPOSATHOCTb.

12 YMHOXkeHue BeposTHOCTeH. [lepeBo bubmorexa HOK
S —— https://m.edsoo.ru/b1e76d3a
YcrnoBHas BEpOSATHOCTD.

13 YMHO)€EHNE BeposATHOCTEN. JlepeBo Bu6mmorexa LIOK

cnyqaﬁHoro SKCIICpUMCHTA

https://m.edsoo.ru/47fb6b11



https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11

bubmuoreka [JOK

14 opya MOTHOH BepOATHOCTH https://m.edso0.ru/15941bec
15 ®dopmyna MOTHONW BEPOATHOCTH brbamorexa LOK
https://m.edsoo.ru/a9ec13c8
16 ®opmyra MOJTHONW BEPOSITHOCTH. bubnnorexa [JOK
HezaBucumsie coObITHS https://m.edsoo.ru/e3dd5ac9
bubnuorexa [JOK
17 Kontposehas padota https:// m.edSO(])_.[ ru/29dc6ch9
18 KomOunaTtopHoe npasuiio bubnuoreka [IOK
YMHOKEHUS https://m.edso0.ru/2270cf70
bubmuotexa [JOK
19 Hepecranobic i paxtopial https:// m.edso;I ru/d58ce6d1
. bubnuoreka [IOK
20 Hieno coueranit https://m.edsogru/7904dfb0
21 Tpeyronbnuk [Tackansa. ®opmyna bubnuoreka [IOK
o6uHoma HrroToHa https://m.edsoo.ru/fa47998f
bunapHbIii ciydailHbIN OTIBIT
UCIBITaHUE), YCIIeX U HeyAaya.
22 ;e3aBI/ICI/IML)I’e};ICHLITaHH;}II.H Cepus bubmorexa HOK
. https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCIIBITAHUHN 10
MepBOro ycrexa
23 Cepust HE3aBUCUMBIX UCIIBITAHUN bubnnoreka [JOK
bepnymin https://m.edso0.ru/e9572a68
Cepust HE3aBUCHUMBIX UCTIBITAHUI.
24 [IpakTuyeckas pabora c bubnuoreka [IOK

WCIIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0IUI]

https://m.edsoo.ru/f4al5al4



https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
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https://m.edsoo.ru/f4a15a14

bubmuoreka [JOK

25 C i 1
fyHauiad Beha https://m.edso00.ru/639be9aa
26 Pacnipenenenue BeposSTHOCTEN. 1 bubnuorexa [JOK
Jwnarpamma pacnpeneneHus https://m.edso0.ru/6dc7ff39
97 CymMa 1 pou3BeIeHUE CITydalHbIX 1 bubnuoreka [JOK
BEITMUHNH https://m.edsoo.ru/51b7ed5f
28 CymMa 1 Ipou3BeIeHUE CITydalHbIX 1 bubnuorexa [JOK
BEITMUHNH https://m.edsoo.ru/c2757cc3
II e acIpeielICHHI, B TO
29 qI/II)c;III\;I: fejhi)eT HI/I:I)qleICIJ:oIe{I I;IIH o 1 bubmorexa HOK
p https://m.eds00.ru/91e08061
OMHOMHAJILHOE
IIpumeps!l pacrpeacacHuii, B TOM
30 ‘H/II)CJ'IG rI)GOhIq)eT I/II)‘ISCKOG H 1 bubmiorexa HOK
P https://m.edsoo.ru/5afffO5f
OMHOMUAJIBHOE
[ToBTOpEeHue, 0600IICHNE 1 bubnuoreka [IOK
31 . 1
cucTeMaTu3alys 3 HaHUH https://m.edsoo.ru/0f4d3cd?
39 [ToBTOpEeHUE, 0600IICHNE 1 1 bubnuoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/e01a3dc4
33 Hroropas koHTpoJIbHAs paboTa 1 Bubmmorexa LIOK
https://m.edsoo.ru/a985ae79
34 [ToBTOpEHue, 06001EeHNE U 1 bubnnoreka [JOK
cHUCTEMAaTH3alys 3SHAaHUH https://m.edsoo.ru/lddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Kourposabueie | IlpakTuueckue
Bcero H3ydeHHusi | oOpa3oBaTejbHbIE
padoThI padoTsbI
pecypchl
[ToBTOpenue, o6o01IICHNE,
CHUCTEeMaTH3als 3HaHU.
. bubmuorexa [JOK
1 CrnydaiiHbI€ OIIBITHI M BEPOSITHOCTH 1
. . https://m.edso0.ru/430d330a
cirydaiiHbeIX coObITHil. Cepun
HE3aBUCHMBIX UCITBITAHHN
[ToBTOpeHue, o6obIIEeHNE,
cUCcTEMAaTU3alysI 3HaHUH.
. bu6mmoreka [IOK
2 CrnydaifHble OTIBITHI M BEPOSITHOCTH 1
. . https://m.edsoo.ru/a573a292
ciydaifHeIx coObrTil. Cepun
HE3aBUCHMBIX UCIIBITAHUN
[ToBTOpEeHUE, 0600IICHNE,
CUCTeMaTH3allHs 3HAaHHUH.
. bu6mmoreka [JOK
3 CnyyaiiHble OTIBITHI U BEPOSTHOCTH 1
= . https://m.edsoo.ru/07a5e861
ciydaiiHeix coobrtuil. Cepun
HE3aBUCHMBIX UCIIBITAHUN
[ToBTOpEHUE, 0000IICHNE,
CUCTeMAaTH3aIlHs 3HAaHHH.
N bubmuoreka [JOK
4 CrnyyaitHble OTIBITHI U BEPOSTHOCTH 1

ciyyaifHbIx coObiTuil. Cepun
HE3aBUCHUMBIX UCIIBITAHUN

https://m.edsoo.ru/32bc29bf



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf

[IpuMmepsl npuMeHEHUS

bubmmoreka [{OK

5
MATEMATIHCCROTO OARUAATI https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, JloTepes)

5 MaremaTnyecKkoe 0)KUJaHUE CyMMBbI bubnuorexa [JOK
CIIy4ailHbIX BEJINYNH https://m.edsoo.ru/Oadefe9e
MaremaTrnueckoe 0XKuJaHue

7 T€OMETPUUECKOT0 ¥ ONHOMHUATBHOTO bubmorexa HOK

P N https://m.edsoo.ru/20de2fc2
pacrpeeneHuit
Marematudeckoe OXKUJaHNUE
8 T€OMETPUYECKOT0 M OMHOMHATBHOTO bubnmorexa [JOK
P . https://m.edso0.ru/17b0e769
pacrpeneneHuit

9 Jucnepcus u cTaHAapTHOE bubnuoreka [IOK
OTKJIOHEHHUE https://m.edsoo.ru/bcc67f76

10 Jucnepcus u cTaHIapTHOE bubnuoreka [IOK
OTKJIOHEHHUE https://m.edsoo.ru/bf78aad6

1 Jlucniepcuu reOMETpUYECKOro 1 bubnunoreka [JOK
OMHOMHAIBHOTO PACIIPEICIICHHS https://m.edsoo.ru/4b5a495e
[IpakTrueckas padoTa ¢

bu6mmoreka [JOK
12 HCIIOJIb30BAHUEM DJICKTPOHHBIX
https://m.edsoo.ru/a53cd884
TaOJINILL

13 3aKOH OOJBIIMX YHCEN. bubnunoreka [JOK
Br100poYHBIi METO T MCCIIEIOBAHMIA https://m.edsoo.ru/94ddc34a

14 3aK0H OOJIBIINX YUCET. bubmuoreka [JOK
Br160opouHBIif MeTO 1 MCCIIeAOBaHUN https://m.edsoo.ru/cf23b369

15 [IpakTryeckas pabora c bubnuoreka [IOK

HCIIOJIb30BAHHUEM 3JICKTPOHHBIX

https://m.edsoo.ru/6¢c1d11a6
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Ta0JIULL

16 Hrorosast koHTpOJIBHAsS padboTa bubmmorexa [TOK
p p https.//m.edsoo.ru/7e379f8f
[IpuMepsl HEIPEPBIBHBIX CIIY4aHBIX
17 BeJIMYMH. OYHKIUSA IIJIOTHOCTH bubnnorexa [JOK
pacnpenenenus. PaBHoMepHoe https://m.edsoo.ru/9f5b423d
pacrnpeeneHne U ero CBOMCTBa
[IpuMepsl HEIPEPBIBHBIX CIIY4aHBIX
18 BeJIMYMH. OYHKIUS IIIOTHOCTH bubnuoreka [IOK
pacnpenenenus. PaBHoMepHoe https://m.edsoo.ru/b1c2712e
pacrpeneneHne U ero CBOMCcTBa
3agaun, OpUBOIALINE K
19 HOPMAJIbBHOMY PacIpeeieHUIO. bubnuoreka [JOK
OyYHKIMS IJIOTHOCTH U CBOMCTBA https://m.edsoo.ru/97c¢19f59
HOPMAJILHOTO pacrpeesiCHUs
[IpakTudeckas padora ¢
20 HCIIOJIL30BAHUEM DIIEKTPOHHBIX bubmnorexa [TOK
P https://m.edsoo.ru/1f1f9ad9
TaOJINILL
[ToBTOpEeHUE, 0600IICHNE 1
21 CHCTEMAaTHU3aIUs 3HAaHUH bubmorexa LIOK
H ’ https://m.edsoo.ru/72953f4c
OnucarenbHas CTATUCTHKA
[ToBTOpEHUE, 0000IICHNE 1
22 CUCTEMATHU3aIUA 3SHAHUHI bubmnorexa [IOK
' https://m.edsoo.ru/b699ad0c
OmnucarenpHast CTaTUCTHKA
[ToBTOpEHue, 06001EeHNE U
N bubmuoreka [JOK
23 chcTeMaTu3anys 3HaHui. ONBITEI C

PaBHOBO3MOKHBIMH 3JIEMCHTAPHBIMUA

https://m.edsoo.ru/3fcbacf9



https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
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COOBITUSIMU

24

[ToBTOpEHUe, 00600MIICHNE U
cucreMaTH3anus 3HaHui. OTBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMH

bu6mmoreka [{OK
https://m.edsoo.ru/538fd7cf

25

[ToBTOpEeHnue, 0600IICHNE U
CUCTEMaTU3alus 3HAHUMN.
Brrunciienue BepoaTHOCTER
coObITHI ¢ pUMeHeHueM GopMy U
rpaduyecKkux MEeToJ0B
(KoopaMHAaTHas psMasi, JepeBo,
auarpaMma Jumepa)

bu6moreka [IOK
https://m.edsoo.ru/272910f5

26

[ToBTOpEeHue, 0600IICHNE 1
cUCcTEMAaTU3alysI 3HaHUH.
Brrunciienue BepoaTHOCTEN
coOBITHH ¢ IpMEHEeHHuEeM (hopmMysT 1
rpadu4ecKux METOIOB
(koopauHaTHAs MpsiMasi, JePeBo,
auarpaMma Jusepa)

bu6mmoreka [IOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEHUE, 0000IICHNE 1
crcTeMaTH3aIlHs 3HAHUH.
Brruuciienue BeposiTHOCTEH
coObITHI ¢ IpUMeHeHueM GopMy U
rpaduuecKux MEeTO0B
(koopaMHAaTHas TpsiMasi, IepeBo,
nuarpamma Jiepa)

bubmuoreka [JOK
https://m.edsoo.ru/59641277

28

[ToBTOpEHue, 0600MmEeHNE U

bu6nmoreka [JOK



https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277

CUCTEMaTU3als 3HaHH.
Brrunciienue BepoATHOCTER

COOBITHH ¢ IpUMEHEHHEM (OPMYI U

rpadu4ecKux METOI0B

(koopaMHaTHas psMasi, 1epeBo,

auarpaMma Jumepa)

https://m.edsoo.ru/e71debed

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTU3alrs 3HaHH.

bubmmoreka [IOK

29 Cny4yaliHble BEJIMYUHBI U https://m.edsoo.ru/00b2efb3
pacrpeneneHus
[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTH3alIMs 3HAHUI. bu6moreka [IOK
30 .
Cny4aliHble BEJIMYUHBI U https://m.edsoo.ru/1cc2df8f
pacrpeneneHus
[ToBTOpEeHue, 0600IICHNE 1
CHCTEMAaTH3aLMs 3HAHUIA. bubnmuoreka [JOK
31
Marematruyeckoe OXKUJaHUE https://m.edsoo.ru/aeal298c
CIIy4aiHOM BEJIUYUHbI
[ToBTOpEeHUE, 0600IICHNE 1
32 CHCTEMAaTH3aLMsl 3HAHUIA. bubmuoreka [JOK
Marematudeckoe 0OXKHUJaHUE https://m.edsoo.ru/640a8ebf
CIIy4ailHO# BEJIMYHHbI
bu6mmoreka [JOK
33 Hrorosas konTpostbHas pabota https://m.edso0.ru/0fd6d597
34 [ToBTOpEHue, 06001EeHNE U bu6mmoreka [JOK

CHCTeMaTHu3alus 3HaHUuH

https://m.edso0.ru/5006273e
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMbI Cpe/iHero o01ero o0pa3oBaHus
pe3yJbTara
6 Teopust BEposSITHOCTEW U CTAaTHCTHKA
6.1 UuTarh U CTPOUTH TAOJIUILIBI U JUArpaMMbl
OnepupoBaTh MOHATHSAMM: CpelHee apuMeThyeckoe, MeuaHa,
6.2 HauOoJblllee, HaAWMEHBIIEE 3HAYCHHWE, pa3MaxX MacCHBa UHCIIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMHU: CIy4alHbBI JKCHIEpPUMEHT (OMBIT) U
CIyJailHOe COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTApPHBINA HMCXO.)
6.3 CIlyyallHOrO  OMbITa;  HAaXOAWTb  BEPOSITHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMHU CITydalHBIMH COOBITUSMHU, HAXOAUTh U CPAaBHUBATb
BEPOATHOCTH COOBITUH B U3YUYEHHBIX CIyYalHBIX dKCIIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHS: TIEpeceUCHHE UM OOBEIUHCHUE
6.4 JAHHBIX COOBITUH, COOBITHE, NPOTHBOIOJOXHOE JAHHOMY COOBITHIO;
' I0Jb30BaThCA  quarpamMmamu  Oinepa U QopMynoi  cioXeHus
BEPOSATHOCTEH IIPU PELIEHUU 3a/1a4
OnepupoBaTb MOHATUSMHU: YCJIOBHas BEPOSATHOCTb, HE3aBHCHUMBIE
6.5 COOBITUS; HAXOJUTh BEPOSTHOCTH C MOMOIIBIO MpaBUJia YMHOMXKEHHS, C
HIOMOILBIO JIepeBa CIy4aifHOTO OIbITa
6.6 [IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXEHHUS IIPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATUSAMU: UCIBITAHUE, HE3ABUCUMbBIE HCIIBITAHUS, CEpUs
6.7 UCTIBITAHUH, yCIeX U Hey/aya; HaXOJUTh BEPOSTHOCTH COOBITHI B cepuu
' HE3aBHCHMBIX HCIBITAHWHA 10 IEPBOTO yCIeXa, HaXOAUTh BEPOSTHOCTH
coObITHH B cepuu UcTibITaHuil beprymnnu
6.8 OnepupoBaTb NOHATUAMHU: CllydaiiHass BEIWYMHA, paclpeieiieHue

BEPOATHO CTCI\/'I, AuarpamMma pactpeaciIiCHUA




11 KJIACC

Kon
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NMpoBePSIeMOro .
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHero o01ero 06pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEHN U CTATHCTHKA
51 CpaBHHMBaTh BEPOSTHOCTH 3HAYCHHM CIIy4ailHOM BEJIMYMHBI  I10
pacrpeieseHUI0 WK C TIOMOTIBIO TUarpaMm
OnepupoBaTh TOHATHEM MATEMaTUUYECKOTO OXHUIAHUS, IPUBOJUTH
59 MpUMEpPHl  TOTO, KaKk TPUMEHSETCS MAaTeMaTHYeCKO€ OXKHJIaHUE
CIIyJailHOM BEJIMYHMHBI, HAXOJUTh MAaTEMAaTUYECKOE OXHUIAHHE II0
JTAHHOMY pacIpeeIeHUI0
5.3 Nmets npencTaBieHne o 3aKk0He OOJIBIINX YHCET
5.4 HNwmeTs npencraBieHne 0 HOPMaJIbHOM paclpeaeieHun

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUS

10 KIJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
6 Teopus BEpOATHOCTEN U CTATHUCTHKA
[IpencraBnenue JaHHBIX € [oMolplo Tabauun U aumarpamm.  Cpensee
6.1 apupmeTHyecKkoe, MeAuMaHa, HauOoJsblllee W HaMMEHbIIEEe 3HAYeHUs, pPa3Max,
JMCIIepCus U CTaHAAPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB
CnydaiiHple SKCIIEPUMEHTBI (OMBITBI) M CllydailHble COOBITHS. OJIeMEHTapHbIe
coObiTus (Mcxonpl). BeposstHocTh ciydaiitHOro coObITHs. bin3ocTs yacToThl U
6.2 BEPOATHOCTH cOObITHHA. CitydaiiHble ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAaPHBIMU
coObiTusiMH.  BeposiTHocTH ~ cOOBITMHT B ONBITAX €  PAaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUAMU
6.3 Omnepauuu HaJg CcOOBITUSAMH: TlepeceyeHHne, OOBbEeIUHEHHE, MPOTHUBOIOJIOKHBIE
' coObITus. [Inarpammel Diinepa. @opmyiia CloKeHHUsI BEpOSITHOCTEH
6.4 VYcnoBHas  BEPOSATHOCTb. YMHOJKEHHME  BEPOSATHOCTEH. JlepeBO  CllydallHOIO




skcniepuMenTa. Gopmyrna MoTHON BepoITHOCTH. HezaBucuMbie COOBITHUS

6.5

Kombunatoproe mnpaBwio ymHoxeHus. IlepectanoBku u ¢dakropuan. Ywucio

coueranuil. Tpeyronsuuk Ilackamns. @opmyna bunoma Hetotona

6.6

bunapHplii cnyvailHbli ONBIT (KCHBITAHUE), ycnex M Heyzaaya. HesaBucumble
ucnelTanug. Cepusi HE3aBUCUMBIX HCHBITaHUW 10 nepBoro ycnexa. Cepus

HE3aBUCUMBIX UCIIBITaHUN bepHyiun

6.7

CnyuaitHas BenuuuHa. Pacnpenenenue BepostHocTel. JluarpaMma pacnpeesieHusl.

[Ipumeps! pacupesieneHnid, B TOM YHCIIe TEOMETPUIECKOE U OMHOMUAIbHOE

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucnoBble XapakTEpPUCTUKU CIIy4alHBIX BEJIMYUH: MaTeMaTH4YecKoe OXKUIAaHUE,
JMCTIEpCUsl U CTaHJApTHOE OTKIOHEeHHe. [IpuMepsl mpuMeHeHus: MaTeMaTH4YeCKOTro
OXKHJaHMs, B TOM 4YMCJIE B 3a/Jayax M3 MOBCEIHEBHOW XHU3HU. MaTemaruueckoe
OXMJIaHWe OWHAPHOM CIIydalHOW BENMMYMHBI. MaTeMaTH4eCcKoe OXHUIAHHUE CYMMBI
CllydallHbIX BEJIMYMH. MaTteMaTudyeckoe OXHAaHUEe U TUCIEePCUsi TEOMETPHUUECKOTO

1 OMHOMHUAJIBHOTO pacIpeIeeHH

5.2

3aKkoH OOJBIIKMX YHCENl M €ro posib B HayKe, mpupoje u obmiectBe. Bribopounblit

METOJ, UCCIIEOBAHUI

5.3

[Ipumepbl  HENmpephIBHBIX — CIyd4alHbIX BenuyuH. [loHSATHE O  IUIOTHOCTH
pacnpeneneHus. 3aia4yu, NIPUBOAAIIME K HOpMaJIbHOMY pacnpenenenuto. [loustue o

HOPMaJIbHOM PaCIIpCACICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
MpoBepPsieMOro
TpeOoBaHMs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne MeromaMu JIOKa3aTeNbCTB, AJITOPUTMAMH PCEIICHHS 3aJ1ad;
yMeHHE (QOpMYyIMpOBaTH U ONEPUPOBATh TMOHATUSMU: OIPEIEIICHUE,
aKCHOMa, Teopema, CIIEJACTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYIUpPOBATH
oOpaTHOE€ M NPOTHBOIOJOKHOE YTBEP)KICHHE, MPHUBOJIUTH IMPUMEPHI U
KOHTPHIPUMCEDPHI, HUCIIOJIB30BATh METOJ MaTeMaTUUECKOU HHIAYKIHH;
MIPOBOAWUTE A0KA3aTCIbHBIC PACCYXICHUA NPU PEIICHUU 3aJia4, OLCHUBATH
JIOTHUYECKYI0  IPaBUJIBHOCTh  PACCY)KJICHHHW; YMEHHE  ONEPUPOBATH
MNOHATUAMU: MHOXKCECTBO, IMOJMHOXCECTBO, OII€pallMKd HaJl MHOXCCTBAMU,
YMCHHE HCII0JIb30BAaTh TeOpeTHKO-MHO)KeCTBeHHBIﬁ arrmapar Iy OIucCaHus
PECATBHBIX IMPOLECCOB U SIBJIEHUU U IIpu pCUICHUN 3a7a4, B TOM YHUCIIC U3
JIPYruX Y4eOHBIX TPEAMETOB; YMEHHE OIICPHPOBATH TOHATHAMH: Tpad,
CBSI3HBIM Tpad, NepeBo, IHKI, rpad Ha IJIOCKOCTH; YMEHHE 3a/aBaTh W
OTNUCBIBATh Tpadbl pPa3IMYHBIMU CIOCOOAMU; HCTOJIb30BaTh rpadbl MpU
peleHnn 3a1a4

YMeHue onepupoBaTh MOHATHAMU: HATypadbHOE 4YHCIO, LEI0€ YHCIIO,
CTENEHb C LeJIBIM M0Ka3aTesleM, KOPEeHb HAaTypaJbHOW CTEMNEHHU, CTENEHb C
palMoOHaIBHBIM II0Ka3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKa3aTelleM,
jgorapupmM uymcia, CUHYC, KOCHHYC W TaHI'€HC IPOM3BOJIBHOIO YHUCIIA,
OCTaTOK M0 MOJYNI0, pPalMOHAIBHOE 4YHCJIO, HPPALUOHAIBHOE YHUCIIO,
MHOY€ECTBA HaTypalbHbIX, LIEJIbIX, PAllHOHAIBHBIX, 1€HCTBUTEIbHBIX YHUCEI;
YMEHHUE HCIIOJIb30BaTh IPHU3HAKM JEIMMOCTH, HAUMEHbUIMH OOImuid
JeTUTEeNh W HauMeHblllee o0lee KparHoe, anroputM EBkiupa npu
peLIeHUH 3a]lay; 3HAKOMCTBO C Pa3jIMYHBIMU NO3MLUOHHBIMU CHUCTEMaMHU
CUUCIIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAYCHUN U MpeoOpa3zoBaHUs
BBIP@KEHUI €O cTeneHsMH U Jiorapupmamu, npeoOpa3oBaHUs IPOOHO-
pAallMOHATBHBIX ~ BBIP@KEHUH;  yMEHHUE  ONEpUpOBaTb  MOHATUAMMU:
HOCTIeI0BATeNbHOCTh, apu(MEeTHUYEeCKass TMpOrpeccus, TIeoMeTpHUecKas
nporpeccusi, OeCKOHEYHO yObIBarollass TeOMETpUYEcKas MpOrpeccus;
YMEHHME 3aJaBaTh IIOCIEN0BAaTENbHOCTH, B TOM 4YHCIE C IOMOUIBIO
PEKYPPEHTHBIX (OpMYN; YMEHHE ONEepUpOBaTh MOHATUAMHU: KOMILJIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOXAYJAb W apryMEHT
KOMIUIEKCHOTO ~ yHcha,  ¢GopMa  3aluCHd  KOMIUIEKCHBIX  YHCEN
(reomerpuyeckas, TPUTOHOMETpHUYECKass W  anredpanyeckas); yMeETb
MPOU3BOAUTE apu(METHUECKHe JAEHCTBUS C KOMIUIEKCHBIMH UHCIIAMU;




MIPUBOJUTEH MPUMEPHl MCIOJIb30BAHUS KOMIUIEKCHBIX UHCEN; OIEPUPOBATh
HNOHATUAMM:  Marpuua 2x2  u  3x3,  ompenenurenb — MaTpULBL,
FE€OMETPUYECKUN CMBICIT ONIPEAETUTEINS

YMeHue OoInepupoBarTh MOHATUAMM: paLUOHAIbHBIC, HPPALHOHAJIBHBIC,
IIOKa3aTelbHbIE, CTENEHHbIE, JOrapu(pMUUYECKHE, TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEPUPOBATH IMOHATHUIMMU:
TOXKIECTBO, TOXIECTBEHHOE IPEOOpa30OBAHMUE, YPAaBHEHHUE, HEPAaBEHCTBO,
CUCTEMa YPAaBHEHUHW M HEPABEHCTB, PAaBHOCWIBHOCTb YPABHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C TOMOIIBIO PAa3JIMYHBIX NPUEMOB; pEIIaTh ypPaBHEHUsS, HEPABEHCTBA H
CUCTEMBI C ITAPaMETPOM; IIPUMEHATHh YPaBHEHHUsI, HEPABEHCTBA, UX CHCTEMBI
JUId pelleHHss MaTeMaTHYecKHUX 3a7ad U 3ajad U3 pa3IMuHbBIX oOnacrei
HayKU U pealbHOW KU3HU

YMeHue omnepupoBaTth MNOHATHSAMM: (QYHKUMS, UYETHOCTb (DYHKIUH,
MEePUOIUYHOCTh (DYHKIMU, OTrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMM, SKCTpeMyM (YHKIUHM, HauOoJjblllee W HauMMEHbLIee 3HAYCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HempepbiBHas (DYHKIUS, aCHUMITOTHI Ipaduka
(GbyHKIMM, TepBas W BTOpas NPOU3BOAHAS (PYHKLHU, T€OMETPUUYECKUI U
¢u3znueckuif CMBICT TMPOU3BOJHON, mepBooOpa3Hasi, ONpeaAeaEéHHbIN
UHTETpaj; YMEHHE HaXOAUThb AaCUMIITOTHl Ipaduka (QYHKUUH; YMEHHE
BBIUUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEJECHUS, YACTHOTO U KOMIIO3ULIUU
(hyHKIIMA, HAXOUTH YPaBHEHUE KacaTeIbHOU K rpaduKky GyHKIIMH; YMECHUE
HaXOJUTh IPOU3BOJHBIC AIEMEHTApHBIX (YHKLUN; YMEHHE HCIOJIb30BATh
MIPOU3BOJHYIO JUIsI HUCCIENOBaHUS (QYHKIHM, HAXOAUTh HAUOOJIbIINE U
HauMEHbIIME 3HaueHUs (YHKUUH; CTPOUTh TIpaUKM MHOTOWIEHOB C
UCIOJIb30BAHUEM  amlapara MaTeMaTHMYeCKOro —aHajiu3a; I[PUMEHSTb
IPOM3BOJIHYIO Il HaXOKJIEHHUS HAWIY4IlIEero peuleHHs B HPUKIAJHBIX, B
TOM YHCJIE COLMATIBHO-?PKOHOMUYECKUX U (PU3NYECKHUX 3ajadax; HaXOIUTh
IUIOIAAN ¥ 00bEMBI (UIyp C MOMOILBIO MHTErpaja; MPUBOAUTH IPUMEPEI
MaTeMaTHYeCKOT0 MOJEIMPOBAaHUS C MOMOILBI0 U depeHINaTbHbIX
YpPaBHEHUI

YMmeHue onepupoBarh HNOHATUSAMU: rpaduk GyHKUIMU, oOpaTHas QyHKIuS,
KOMIIO3uLMsl (DYHKIMA, JHHEHHas (QYHKUWS, KBaapaTudHas (yHKIUS,
paunuoHanbHas (QYHKUOUS, CTENEeHHass (QYHKIHSA, TPUTOHOMETPUYECKHUE
GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, TOKa3aTeJIbHas |
jgorapupmuueckast (QYHKIUH; YMEHHE CTPOUTh TIpauKH H3Y4EeHHBIX
(GyHKUUH, BBIIOIHATH peoOpa3oBaHus rpadukoB (PyHKIMHA, UCTIOIB30BaTh
rpaduKy JUIs U3y4EeHHUsS MPOLECCOB M 3aBUCHMOCTEH, MPU pEIIeHUM 3a7ady
U3 JIpyrux y4eOHBIX NPEIMETOBU 3aJau M3 pealbHOM KM3HM; BBIpaKaTh
(dopMynaMu 3aBHCHMOCTH MEXJy BEIMUYMHAMM; MCIIOJIb30BAaTh CBOMCTBA U
rpaduku  QYHKIMM I8 pelleHus ypaBHEHHMH, HEpPAaBEHCTB U 3a4ady C
napameTpamMi; H300pakaTb Ha KOOPAWHATHON IIJIOCKOCTH MHOXKECTBA
peleHni ypaBHeHU, HEPAaBEHCTB U UX CUCTEM




YMeHue pemate TEKCTOBBIE 33Jaud pa3HbIX TUIOB (B TOM 4MCIE Ha
MPOLEHTHI, JIOJIM U YacTH, HAa JBUXKEHHUE, PabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJOIH, 3a7a4d U3 O0JIacTU YIpaBJIECHMS JINYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJATH BBIPAKCHUS, YPAaBHEHHs, HEPAaBEHCTBA U UX
CHUCTEMBI II0 YCIOBHIO 3aJadd, HCCIEAOBATh IIOJIy4EHHOE pEIICHHUE U
OLICHMBATh MPaBJIONOAOOHOCTh PpE3yJIbTaTOB; YMEHHME MOJEIUPOBATH
peanbHblE CUTYyallUM Ha SA3bIKE MaTEMaTHK{; COCTABIIATH BBIPAKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 33J1a4H, UCCIIEIOBATh
IIOCTPOEHHBIE ~ MOJEJIM  C  HUCIOJIb30BAaHUEM  amnmapara  ajureOpsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ynbTaT

YMeHune omnepupoBaTh MOHATHAMU: cpeaHee apudmeTrndeckoe, MeauaHa,
HauOoJIbllIee U HAaMMEHbBIIIEE 3HAYCHUs, pa3Max, IUCIEPCHUs, CTaHIApPTHOE
OTKJIOHEHHE YHMCJIOBOTO HabOpa; yYMEHHE W3BJIEKaTh, WHTEPIPETHPOBATH
“H(pOpMAIIHIO, TIPEJICTABIICHHYIO B TaOiuIlaX, Ha JAMarpamMMmax, rpadukxax,
OTPAKAIOIIYI0 CBOMCTBA peaJbHBIX MPOIECCOB M SIBJICHUHN; MPEICTaBISAThH
WHPOpMAIIUIO C TIOMOMIBI0 TaOMWIT W  JaUarpaMM; HCCIIEI0BaTh
CTATUCTUYECKHE JaHHBIC, B TOM YHCIE C TPUMEHEHHEM TpadudecKux
METOJIOB M AJICKTPOHHBIX CPEACTB; TpadUuecKu HCCIEOBATh COBMECTHBIC
HaOIIOZICHUS C TTIOMOIIBIO AHarpaMM PacCeHBAHMS M JIMHEWHON perpeccuu

YMeHue omnepupoBaTh MNOHATUAMH: CIYYallHBIA OMNBIT M CIy4ailHOE
coObITHE, BEpPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHMEM TpaUUYecKUX METOJO0B; IMPUMEHSITh
(GbopMynbl CIOXKEHUS U YMHOXEHHS BeposTHOCTeH, (opmyny mnoIHOU
BeposATHOCTH, (popmyny bepHymu, komOuHaTOpHBIE (GakThl U (HOPMYIIHI;
OIICHUBAaTh BEPOATHOCTU peaJbHBIX COOBITHI; yMEHHE ONepHUpOBaTh
HNOHATUSIMM:  CIy4ailHasT BEJIWYMHA, pacHpeleliecHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXHUJaHUe, JUCHEpCHUs U CTaHJapTHOE OTKJIOHEHUE
CllydailHOM  BeNMUYWHBL, (QYHKIUMU  pacrpeieneHUus] U IUIOTHOCTH
PaBHOMEPHOTO, MMOKa3aTeIbHOIO0 U HOPMAJIbHOTO pacHpelesieHuil; yMeHue
UCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeieseHUN AJsl pelieHus 3a/1ad;
3HAKOMCTBO C MOHSTHUSAMHM: 3aKOH OOJIBIIUX YHUCEN, METOJIbI BBIOOPOUHBIX
UCCIICJIOBaHMM; YMEHHE IPUBOIUTH MPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX
yycel B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHUE OINEPUPOBATh
HNOHSATUSIMU:  COYETAaHUE, [EePeCTaHOBKA, YHUCIO COYETAaHUH, YHUCIO
nepecTaHoBOK; OuHOM HbIOTOHA; yMeHHWE NPUMEHATh KOMOHHATOPHBIE
(bakThl W pacCyXIeHUS MO pElIeHHs] 3a7ay; OILIEHWBAaTh BEPOSTHOCTHU
pealbHbIX ~ COOBITHI{;  COCTaBISATh  BEPOSITHOCTHYIO  MOJENb U
UHTEPIPETHPOBATH MOJTYIYCHHBIN pe3ynbTaT

YMmenue ONICpUpOBATH INOHATHAMUN: TOYKa, npsmas, INJIOCKOCTD,
IMPOCTPAHCTBO, OTPE30K, JIy4, BCIIMUNHA YTIJIA, TUIOCKHUH yroi, ,[[ByrpaHHBII\/’I
yroi, TpéXFpaHHLIﬁ YroJji, CKpCIIMBaromuecs IMpiAMbIC, MMAPAJICIBHOCTh U
NECpHNCHAUKYIIAPHOCTD IMPAMBIX U HJ'IOCKOCTGIZ, yroJj MExXAy HNpsAsMbIMHU, YT'OJI
MCKIY HpHMOﬁ H IUIOCKOCTBIO, YI'OJI MCIKAY IIJIOCKOCTAMHU, pACCTOAHUC OT




TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMH, PACCTOSIHUE MEXKIY
IJIOCKOCTSIMHA; yYMEHHME HCIIOJIb30BAaTh IIPU PELICHUM 3a4ad H3Y4CHHbIE
(akThl ¥ TEOpEeMbl IUIAHUMETPHH; YMEHHE OIICHWBATh pa3Mepbl OOBEKTOB
OKPYXKAIOLIEr0 MHpA; CTPOUTh MATEMAaTUYECKUE MOJEIM C IIOMOILUBIO
F€OMETPUYECKUX IIOHATUM M BEIWYMH, pellarb CBS3aHHBIE C HUMH
IIPAKTUYECKUE 3a/1a4U
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YMeHune omnepupoBaTh MOHATHUSAMH: IUIOHIans (GUTYphl, 00BEM QHTYDHI,
MHOTOTPAaHHHK, IPABHIBHBIA MHOTOTPAaHHUK, CEYCHHE MHOTOTPAaHHHKA,
Ky0, mMmapajuienenumen, Npu3Ma, OUpaMuaa, (Gurypa W IMOBEPXHOCTb
BpallleHus, IWIMHIpP, KOHyC, mmap, cdepa, miomanas chepsl, IMII0maIb
MOBEPXHOCTH MHUPAMUMABI, TPHU3MBI, KOHYyca, NWIHHIpPA, O00BEM Kyoa,
MPSIMOYTOJIBHOTO ~ MapajUieNienunea, MHPAMHUBI, TPU3MBI, [HIHHIPA,
KOHyCa, Imapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHHs KOHyca W IWJIMHIPA,
napajyielbHbIle OCH  WJIM  OCHOBaHHWIO, CEYEeHHE IIapa, IUIOCKOCTb,
Kacaromasicss cdepsl, IIIMHApPA, KOHYCAa, YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHUKa, W300pakaTh MHOTOTPAHHUKH, (UTYPBI W TIOBEPXHOCTH
BpaIlleHHs, UX CEYEHUS, B TOM YHCIIE C IMOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHUE TPHMEHSTh CBOWCTBA T€OMETPUYECKHX (UTYp, CaMOCTOSTEIHHO
(dbopMyIHpOBaTh OMpEeNeHHsI H3y9aeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI O
CBOMCTBAX ¥ TMpPH3HAKAX TEOMETPUYECKUX (QUTYp, OOOCHOBHIBATHUIH
OTpoOBEepraTth MX; YMEHHE NPOBOAWUTH Kiaccupukammoo ¢uryp 1o
pa3NMYHBIM [PU3HAKaM, BBINOJHATE HEOOXOANWMBIE IOTOJHHUTEIbHBIC
MOCTPOCHHUS
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YMeHne  onepupoBaTh  TOHSATHSAMH:  JBIDKEHHME B  IPOCTPAHCTBE,
napajieIbHbI TIEPEHOC, CHMMETPUsI Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOMO0OMSA, TMOAO0OHBIE GUTYPBI, YMEHHUE
pacrio3HaBaTh paBHbIE W TOJMOOHBIE (UTYpPBI, B TOM 4YHCJIE B TPUPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIB30BATh FT€OMETPUYCCKHE OTHOLICHUS TPU
pellieHUH 3aJad; HaXOJUTh TI'€OMETPUYECKUE BEIUYMHBI (JIIMHA, YTOJI,
IUIOIAb, 00BEM) IPU PEICHUH 3324 U3 JAPYrUX y4eOHBIX MPEJAMETOB H U3
peabHOU JKM3HU; YMEHHUE BBIYMCISTH TE€OMETPUUYCCKUAE BEIHMUYUHBI (JUIHHA,
yroJi, IUIONIaab, 00BEM, IUIOIIA[b MOBEPXHOCTH), UCIOJB3YS H3YUYCHHbBIC
GopMyIBI ¥ METOJbI, B TOM YHCJIE: IUIOIIAhb MMOBEPXHOCTH MUPAMUJIBI,
NpU3MbI, KOHYyCa, [WJIMHIpPA, IUIOmMAab cdepsl; 00BEM  Kyda,
NPSMOYTOJIBHOTO — TapaJUIelieNuIea, MUPAMUIbI, TNPU3MBI, LWIKHIpPA,
KOHYCa, I11apa; yMEHHe HaX0AUTh OTHOIIEHHE 00BEMOB MOJOOHBIX QUTYP
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YMmenue ONICpUpPOBATH IOHATHUAMHU: HNPAMOYIOJIbHAd CHCTEMa KOOPAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpP4A, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpAa HA 4YHCIIO, Pa3JIOKCHHUEC BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC TNPOU3BCIACHUC, BCKTOPHOC TMPOU3IBCACHUC, YIrOoJd MCKIAY
BCKTOpPaMU; YMCHHUEC UCIIO0JIB30BATh BCKTOPHHﬁ )51 KOOpI[I/IHaTHHﬁ MCETO AJIA
peIICHUA T€COMCTPUYCCKHUX 3aJiad U 3aaa4 APYyrux y‘-Ie6HBIX npeaAMCETOB
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YmMmenue BLI6I/IpaTB MOAXOAAIINNA METOM IJIS peUICHUA 3ada4u; TOHUMAHUC




3HaYMMOCTH MAaTEMaTHKH B H3YYEHUU MPHPOTHBIX M OOLIECTBEHHBIX
IIPOLECCOB M SBJICHHUM; YMEHHE pAacIO3HABATh IIPOSBICHUE 3aKOHOB
MAaT€MaTUKU B MCKYCCTBE, YMEHUE IIPUBOAUTH IPUMEPHl MATEMATHYECKUX
OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAyKU




HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHS st
oOyuaromuxcs 10 — 11 xkmaccoB pa3paborana Ha ocHOBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUIO, M TPAJULHUA POCCUUCKOro 0Opa3oBaHUSI.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTHU O0YYarOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BuTHS OOy4aromuxcsi, (OpMHpPOBaHUS (DYHKIIMOHATBLHOW MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAyKOW SBJICHUA W TPOLECCOB pPEATbHOIO0 MHpa, MECTe
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
ydaliuxcsi, a TakKKe KayeCTB MBIIUICHUS, HEOOXOMUMBIX Jis aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIUIeHHE, (GOPMHUPYEMOE TPH HM3YYCHUH OO0yUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (hU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIETO0 MHpPA, YCIOBHE YCIENTHOTO TO3HAHWUS W aKTHBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3ajadya (OpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe U OOLIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEIUATLHOCTSIM, HE CBA3aHHBIM C MPUKJIIAHBIM HCIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOMTBH OOIIME MaTeMaTHYEeCKHUE YMEHHUS, CBA3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHATBHON JEATEIHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUU KaK YacTH MHPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMeHHsS pacro3HaBaTh Ha YEpPTEkKaX, MOJEISAX U B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIIECHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKUX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHSATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa Hall
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
pOCTpaHCTBEHHBIMU oOpa3zamu. Co3nanue oOpasza MPOBOAMTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIJIOCKOCTH B IPOCTPAHCTBE», «Tena BpalieHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henenmo B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM IOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApaJUICIbHBIE IPsMblE B  IIPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  miockocTed. [lpocreiiiiue mnpocTpaHCTBeHHbIE (UTypbl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYJSIPHOCTH IPSAMOUM M IUIOCKOCTH, TeopeMa O IMpsSMOU
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM 10  MJIOCKOCTH,  HpoeKuus  ¢Gurypsl Ha  IJIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuKa. IIpusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJHAs OBEPXHOCTh NMUPAMU/Ibl; IPaBUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlperncraBieHue o NpaBUIBHBIX MHOTOIPaHHHMKAaX: OKTajJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: péOpa, OuaroHaiv, YIJIb.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa O TIuiomanu yceuéHHol nupamuibl. [lonstue o6 o00BEMe. OO0BEM
MAPAaMHUJIBI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh IHWJIWHIPUYECKOW TMOBEpXHOCTU. [lunuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHA, o0pa3yroIias
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
Bsaumnoe pacrnonoxenue cepbl U IIIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 06 00BEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0BEM HUIUHApA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIuMHApa (MapaJyieIbHO M TEPHEHIUKYISIPHO OCH), CEUYEHUS
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHUE BEKTOpa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. YTroi Mexay BekTopamu. CKalspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPaMMbl y4eOHOTO TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pasxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBJICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aMMO/JICIICTBOBATh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HUX
GYHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY U HAaCTOSIILIEMY POCCUHUCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHATh MaTeMaTHYCCKUE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAaHHE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a71a4 MAaTeMaTHUCCKOW HAIPaBICHH OCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMell Ha TPUMCHCHHE MaTeMaTHYCCKMX 3HAHHMHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAaykKh W  OOIICCTBCHHOW TPAKTUKH, TOHHMMAaHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YVHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL ~ OKPYICAUeco  Mupa,  NpUMEHeHUue  JI02UYEeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSATHH; YCTAHABIMBATH CYIICCTBEHHBIA  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIFOUEHU 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTUBOPEUHE, MPOoOIEMYy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOYKHOE pPAa3BUTHE IpOIECcCa, a TaKKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMyHUKamu@Hvle  Oelicmeus, o0becneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M INUCBMEHHBIX TEKCTAaX, JaBATh MOSCHEHUS II0
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pElIEHNs; COMOCTaBJISITh CBOU CYXKIEHHS C CYXKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TMPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMI0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOODJMHUPOBATh CBOM JCHCTBHSI C JAPYTUMH UWICHAMH KOMAaHJIbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvhvle — pezynamueHnvle  Oelicmausl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMH II03HABaTEIbHOW pediekcMH Kak  OCO3HAHUS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUUN
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MMAPATUICTIBHOCTh U IEPIIEHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOTO yrja; rpajycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTpPaHHUKH, BHIOMpass ~ OCHOBaHUSA  JJIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUIIBI TOCTPOCHHS CEUCHUN, UCTIONB3YS METOJT CIICIOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEUICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

Pemrats 3ay1aun Ha HaX0XKJICHUE TE€OMETPUUYCCKUX BEIIMUMH 1O o0pasiaM HIH
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPHUU (DUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoNaraloiMx HECKOJIbKO IAaroB PEIIEHUs, €CIIA YCIOBUS ITPUMEHEHHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $A3bIKE T'E€OMETPHUM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yrolue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacmoiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (hOPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaemble (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensaTe reomerpuueckue (aKThl UIsI PEIICHHS CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE THpPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKU X BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kontpousbnbie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
bu6mmoreka [IOK
1 B 1
BE/ICHILE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE NPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [TepnieHAMKYASIPHOCTD NPSIMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 v 10 1
FAIBL MEACAY TIPAMBIMH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [JOK
5 M 11 1
HOTOTPaREHIT https://m.edsoo.ru/1c209e37
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
bubnuoreka [JOK
7 I1 : 4 1
OBTOPEHHE: CEUEHHUsI, PACCTOSIHUS U YIJIbl htts://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'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 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
T 12
©1d BpatenH https://m.edso0.ru/1c209e37
N bubnuorexa [JOK
06 5 1
peMBLTET https://m.edso0.ru/1c209e37
BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 bubmorexa [TOK
P pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bubnuoreka [IOK
cUCcTeEMaTu3alys 3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie

Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero U3y4eHusi | oOpa3oBaTejbHbIE

padoThI padoTsbI
pecypchl

OCHOBHBIC TIOHATHS CTEPEOMETPHU:

TOYKa, MPsAMasi, TNIOCKOCTh,

1 npoctpaHcTBo. [IpaBuna usoOpakeHus 1 bubnuoreka [IOK
Ha PUCYHKaX: U300pa’keHus https://m.edsoo.ru/aecc77cd
IJI0CKOCTEH, MapalieNIbHbIX IPSIMbIX
(OTpe3KoB), cepeIUHbI OTPE3Ka
[TonsTus: nepecekaronyecs

2 IJIOCKOCTH, TIEpECeKaroIuecs mpsamas 1 bubmorexa [TOK

> HeP P https://m.edso0.ru/2d8a9c99
U TUIOCKOCTD
[TonsiTHs: nepecekarouiuecs
3 IJIOCKOCTH, TIEPECEKaroIuecs mpsMast 1 bubmmorexa [JOK
> 1P P https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HaKOMCTBO C MHOTOTpaHHUKAMHU,

4 n300pakeHre MHOTOTPAaHHUKOB Ha 1 bubnnoreka [JOK
PUCYHKaXx, Ha IPOEKLIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HavaneHbie cBenenus o kyoe u

N bubmuoreka [JOK

5 nUpamMuie, uX pa3BEPTKU U MOJACIH. 1

CeucHnus MHOT'OT'paHHUKOB

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
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HauanbHubie cBegenus o kyoe u

bubmmoreka [{OK

6 IMUPAMHUJE, UX PA3BEPTKU U MOJEIIH.
p » UX P P https://m.edso0.ru/3d8ffd32
CeyeHrsI MHOTOTPAHHHUKOB
ITousTre 00 aKCHOMATHYECKOM
bubmmoreka [{OK
7 MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
https://m.edsoo.ru/0cc5c4fe
CTEPEOMETPHUH U CIICACTBUS U3 HUX
ITousarre 00 aKCHOMATHYECKOM
8 MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI bubmmorexa LHOK
’ https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIICACTBHS M3 HHX
ITousaTtre 00 aKCMOMATHYECKOM
9 MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI bubmorexa LOK
) https://m.edso0.ru/65c6b106
CTEPEOMETPUH U CIICACTBUS U3 HUX
ITousiTre 00 aKCHOMATHYECKOM
10 MMOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI bubmorexa HOK
p p pH: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHoOe pacniosioskeHue IpsIMbIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECH, bubnuoreka [JOK
MapajiebHbIC U CKPEIINBAOIIUECS https://m.edso0.ru/1a2520f6
MpsIMBbIE
[TapannenbHOCTh IPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE:
bubnuoreka [JOK
12 napajuieJIbHbIE TIPSIMbIC B
. https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapaIENIbHOCTh TPEX
MPSIMBIX
[TapaniensHOCTh NMPSMBIX
N bubmuoreka [JOK
13 IJIOCKOCTEN B IIPOCTPAHCTBE:

HapaJ'IJ'IeJ'ILHOCTB HpﬂMOﬁ " IJIOCKOCTHU

https://m.edsoo.ru/eeld19b9
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bubmuoreka [JOK

14 VYTIuIBl ¢ COHANPABICHHBIMA CTOPOHAMH httos://m.eds0o.ru/9f4071b9
15 Yron Mmexay npsMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuoreka [JOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIIIOCKOCTEM: bubnnorexa [JOK
MapajieabHbIE TNIOCKOCTH https://m.edso0.ru/2e18f255
18 CBolicTBa mapajuielIbHbIX MIIOCKOCTEHN bubmorexa OK
https://m.edso0.ru/e504d656
[IpocTeiimme mpoCcTpaHCTBEHHBIE
19 (uryphl Ha TUIOCKOCTH: TETPAdIP, KYO, bubnmorexa [JOK
https://m.edsoo.ru/4a28dc02
napasuiesienunesa
. bu6mmoreka [IOK
20 Hocrpoeriie cewetiii https://m.edsoo.ru/1d434d0f
. bu6mmoreka [JOK
21 Hocrpoeriie cewetiii https://m.edsoo.ru/ec26fe5d
KounTponbnas pabora no teme
29 "[IpsiMbIe ¥ TIJIOCKOCTH B bubnnoreka [JOK
npocrtpanctse. [lapannenbHOCTh https://m.edso0.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEH"
[lepnieH TUKyYIAPHOCTD MPSMOM U
23 HJ'I(I;)CKOC;Z”[[I/II);'Ie;HeHHHKYJP;HpHLIC bubmorexa LIOK
https://m.edsoo.ru/b19f6a5d
MpsIMbIE B TPOCTPAHCTBE
24 IIpsimble mapasuienbHble U bubnuoreka [IOK

NEPpUNCHAUKYIIAPHBIC K IIJIOCKOCTU

https://m.edsoo.ru/0ac11c95
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[IpsiMble napajuieabHbIEC U

bubmuoreka [JOK

25
MEPIECHANKYISIPHBIE K INTIOCKOCTH https://m.edso00.ru/ba545966

26 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
IPSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIspHOCTH bubnnorexa [JOK
MIPSIMOM M TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
MEePIEHANKYISIPHOMN MIIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnuoreka [IOK
MEPIEHUKYIISIPHON IIIOCKOCTH https://m.edsoo0.ru/bd3745f8

30 Teopema o npsimoit bubnuoreka [IOK
MEePNEHANKYIISIPHOM MIIOCKOCTH https://m.edso0.ru/7d18834b
[lepnieHIuKyNAp M HAKIOHHBIE:

31 pPaccTosTHUE OT TOYKHU JI0 INIOCKOCTH, Eggﬁ;ﬁ:{iﬁgﬁg 3c4T7d3
PACCTOSIHUE OT MPSIMOM [0 IJIOCKOCTH T '
[lepnieHIUKyNAp U HAKIOHHBIE:

32 paccTosiHue OT TOYKH JI0 MJIOCKOCTH, Eg?;ﬁf;igﬁ}é 6fefadd
PacCTOSHKE OT MPAMOM [0 IIOCKOCTH a— '
[lepnieHIUKYNAp U HAKIOHHBIE:

33 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, Et?ij?;;f;i)cl)lﬁ};b?bSeS
PacCTOSHKUE OT MPAMOH 0 IIOCKOCTH RS, '
[lepnieHIUKYNAp U HAKIOHHBIE:

b K

34 paccTosiHMe OT TOYKH JI0 MIIOCKOCTH, ht??i&fcii?ﬁ Idbee22bc
paccTosiHUe OT MPSAMOU JI0 TNIOCKOCTH Be=m. '

35 VYTIbl B IPOCTPAHCTBE: YTOJ MEXIY bubnuoreka [JOK

IIPSIMOM U IJIOCKOCTBEO

https://m.edsoo.ru/6b61b2b4
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36 JIByrpaHHbIN YroJ, JUHEHHBIN Yrog bubmuorexa [IOK
JBYTPAHHOTIO yriia https://m.edsoo.ru/5fa0b3ce
37 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi bubnuorexa [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[lepneHMKyYISIPHOCTD INIOCKOCTEN:
38 MIPU3HAK MEePIICHINKYISIPHOCTH IBYX brbmmorexa [OK
. https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEH
[lepneHMKyYISIPHOCTD INIOCKOCTEN:
39 Hp§3HaK Hel})’HeE}H/IKyHSIpHOCTI/I TIBYX bubamorera LOK
- https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEH
[lepneHMKyYISIPHOCTD IJTIOCKOCTEN:
40 MPU3HAK MEPIEHANKYIIPHOCTH JIBYX bubnmorexa [JOK
I https://m.edsoo.ru/ba75dc57
IJI0CKOCTEH
41 Teopema o TpEX mepHeHANKYIApax Bubnmorexa [JOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHANKYIApax Bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHANKYIApax Bubmmorexa LIOK
https://m.edso0.ru/9f246736
KonTtponsHas pabota no temam
44 "[leprieHIUKYASIPHOCTD HPSIMBIX U bubnunoreka [JOK
mockocTe" u "YTibl Mexay https://m.edsoo.ru/5b971ef3
MPSMBIMHU U TJIOCKOCTSAMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE
45 AIIEMEHTHI MHOTOTPaHHUKA, BBITYKJIbIE bubnuoreka [IOK

1 HCBBIITYKJIBIC MHOT'OT'PpaHHUKH,
pa3BépTKa MHOT'OTrpaHHUKa

https://m.edsoo.ru/2d24e873
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[Ipu3ma: N-yronpHas npusma; rpaHu u
OCHOBAHUS IIPU3MBI; IIpsIMast U

bubmmoreka [{OK

46 HaKJIOHHAsI IPU3Mbl; OOKOBas U MOJIHAS https://m.edsoo.ru/b4ad63ad
[IOBEPXHOCTb MTPU3MBI

47 [Tapannenenumnen, npsaMoOyroJbHbII bubnuoreka [JOK
NapajuIeJIenuIe]] U €ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHasi nupamMuaa,

IPaHU ¥ OCHOBaHHUE NMHUPaMUJIbI;
48 OOKOBas M TIOJTHASI TOBEPXHOCTh bubmmorexa [IOK
B https://m.edsoo.ru/fblcd0a5
MUpaMU/Ibl; IPAaBUIIbHAS U yCeuEHHAs
nupamuaa
[IpaBunbHBIE MHOTOTPAHHUKHU:
MOHATHE MPABUIHHOTO

49 MHOTOTpaHHUKA; TPaBUIIbHAS MTpU3Ma bubnuoreka [IOK
Y MpaBWIbHAS MUPAMUJIA; TPABUIIbHAS https://m.eds00.ru/074c8865
TpeyroJibHasi MTUpaMuIa U MPaBUIbHbBIN
TeTparap; Kyo
[IpencraBienue o NpaBUIbLHBIX

50 MHOTOTpaHHUKAX: OKTadp, A0ACKadP bubmmorexa [JOK

https://m.edsoo.ru/a0fdd5bf
U UKOCadIp.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIILHO TOUKH,

51 IIPSIMOM, TNIOCKOCTH. DJIEMEHTBI bubnuoreka [IOK
CUMMETPUU B TUpaMUIaX, https://m.edsoo.ru/b9e777d9
napajuieNienune1ax, NpaBuIbHBIX
MHOTOTpaHHUKAX

52 Brruucnenue s1eMeHTOB bu6nmoreka [JOK
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MHOTOTPaHHUKOB: pE€Opa, AMAaroHaIH,
yIJIbl

https://m.edsoo.ru/6cdbecef

[Tnomaas OOKOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH MPSAMOMN

53 MPU3MBI, TJIOMIAh OCHOBAHHUI bubnmorexa LHOK
P o TTOTHAIE ’ https:/m.edso0.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTHU
MIPSIMOM TIPU3MBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
54 ITOBEPXHOCTH MPABUIIBHON TUPAMUIBI, bubnuoreka [IOK
TeopeMa O IUIOMAIu OOKOBOM https://m.edso00.ru/5603e30b
MTOBEPXHOCTH YCEUEHHOW MMUPAMUIBI
55 KonTtponbHas padoTa o Teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [IOK
> Homsmite 06 00bEme https://m.edso0.ru/7ad0020b
N bu6mmoreka [JOK
57 06
EM THPAMHZAB! https://m.eds00.ru/235171b3
N bu6mmoreka [JOK
58 06
EM THPAMHZAB! https://m.edsoo.ru/f47dfefd
N bubnuoreka [JOK
59 0
OOBEM mrpam bt https://m.eds00.ru/79¢10312
N bubnuoreka [JOK
00 O6bEm mupani bt https://m.edsoo.ru/2faadc3f
N bubmuoreka [JOK
o1 O0bEm mpi3Mbl https://m.eds00.ru/79853608
62 O0BEM TTPU3MBI bubmorexa [IOK

https://m.edso0.ru/1e053890
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bubmuoreka [JOK

63 O0bEm mpr3met 1 https://m.edso0.ru/482d3f51
64 KonTtponsHas pabota o Teme 1 bubmmoreka [IOK
"OO0BEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEenue, 06061IeHNE
65 cucremaTtusanus 3Hanuil. [loctpoenue 1 bubmorexa HOK
. https://m.edsoo.ru/098bedad
CEYCHHI B MHOTOTPAHHUKE
[ToBTOpEenue, 06061IeHNE
cUCTeMaTu3alus 3HaHui. Beraucienue
66 pacCTOSIHUN: MEXAY IBYMS TOUKAMH, 1 bubmuorexa [JOK
OT TOYKH JI0 IPSIMOM, OT TOYKH 10 https://m.edsoo.ru/f7792ba9
TIJIOCKOCTH, MEXTY
CKPEIMBAIOIIUMHUCS TIPSIMBIMU
bu6mmoreka [IOK
67 Wrorosas koHTposIbHAs paboTa 1 httos://m.edsoo.ru/ba146bc0
[ToBTOpEeHUE, 0000IICHNE
cucTeMartu3anus 3HaHuii. Berancnenue
68 YIJIOB: MEK]1y CKPEUIMBAIOIIUMUCS 1 bubnuoreka [JOK
MPSAMBIMH, MEXKY PSIMOU U https://m.edso0.ru/56765e8b
IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB,
YIII0B MEKIY TUIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue op
n/n Bceero u3yuyeHusi odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcsl
Cdepa u map: neHTp, paamnyc,

1 WaMETp; TUIOIaAb MOBEPXHOCTH 1 brbmmorexa [OK
A b; IIOTHAL P https://m.edso0.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u

bu6moreka [IOK
2 IJIOCKOCTH; KacaTeabHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pasyromue MUJIMHIPUICCKOM 1 bubnuoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3ymoIias 1 och; 1 bubnnoreka [JOK
IUI0IIas OOKOBOM U ITOJIHON https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha

5 mockocTu. Pa3zséprka nununapa. 1 bubnuoreka [IOK

Ceuenns MUJIIMHApAa (HJIOCKOCTBIO,
napannenLHoﬁ nin

https://m.edsoo.ru/016e25eb
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NEPIEHIUKYJIIPHOM OCH LIWINHAPA)

Konnueckas noBepXHOCTb,
o0pa3yrIne KOHUIeCKOU

bubmmoreka [{OK

;
IIOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHue u BepivHa,

8 0o0pasyrolas U OCh; IUIOMIAAb bubnmorexa LOK

PESYIO . https://m.eds00.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTU
VYceu€HnsIil KOHYC: 00pa3 ue u
9 BBICOTA,; OCHOBaIZ,I/ISI " goxz}:;: bubnmorexa [JOK
’ https://m.edsoo0.ru/1468bab3
MTOBEPXHOCTh
N3obpaxenne KoHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca
10 (TTOCKOCTHIO, TapATIICITHBHON Bubmmorexa [JOK
> 118p https://m.edsoo.ru/0bdelbe8
OCHOBAHHIO, U TJIOCKOCTHIO,
MPOXOIAIICH Yepe3 BEpIIuHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OIMCaHHBIH OKOJIO

12 ctepsr; cepa, BIucaHHas B bubmorexa HOK

DL, 60D, https://m.eds00.ru/0b136158
MHOTOTPaHHUK WUJIU B TEJIO BpaICHUS
13 [Tonsarue 06 00bEMe. OCHOBHBIC bubnuoreka [JOK
CBOMCTBa 0OBEMOB TEI https://m.edso0.ru/26a03fb7
N bubmuoreka [JOK
14 OO0BEM HuIMHIpa, KOHyca
i P 4 https://m.edso0.ru/5513d87b
15 O06bEM mapa u miaomaas chepbl Bubmmorexa LIOK

https://m.edsoo.ru/d189bde2
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[TogoGHBIE TeNla B TPOCTPAHCTBE.
CooTHOLIEHUS MCXKAY IIo1magsiMu

bubmmoreka [{OK

16 MTOBEPXHOCTEH, 00BEMAMHU ITO00HBIX https://m.edso0.ru/810cfleb
TeN
17 KonTtponbHas pabota no temam bubnuorexa [JOK
"Tena Bpamenus" u "O6bems! Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockocTy U B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BRIYUTAHUE BEKTOPOB bubmorexa [TOK
https://m.edso0.ru/23f4f089
bu6moreka [IOK
20 ¥MHOMKEHIE BEKTOPA Ha THCIIO https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUTAHAPHBIM BEKTOPaM. bubmorexa IOK
https://m.edsoo.ru/a28fd74e
[IpaBuno napamwienenunena
Pemenue 3aaa4, CBI3aHHBIX C
22 MIPUMEHEHHEM MPABHII JCHCTBUN C bubmorexa HOK
https://m.edso0.ru/5a827900
BEKTOpaMH
93 KoopanHaTHO-BEKTOPHBINA METO1 IPU bubnnoreka [JOK
pEILICHNU TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronpHas cucreMa KOOpAUHAT
24 B nipoctpancTBe. KoopauHatsl bubnunorexa [JOK
BekrTopa. [Ipocreiiune 3anauu B https://m.edsoo0.ru/48db7058
KOOpAMHATAX
o5 VYron mexay Bektopamu. CKaiasipHOE bubnuoreka [JOK

MMPOU3BCACHUC BEKTOPOB

https://m.edsoo.ru/725effc4



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
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

Beruucienue yrioB Mexay IpsiMbIMU

bubmuoreka [JOK

26 U TUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
KonTtposnsHas paboTa o teme
27 "BeKTophl U KOOpAUHATHI B brbmmorexa LOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEeHue, 0600IICHNE U
28 cucteMaruzanus 3HaHui. OCHOBHbBIE bubnuorexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUTAHUMETPUHT
[ToBTOpEeHuE, 0600IICHNE U
29 cucrtemaTtusanus 3Hanuii. OCHOBHbIE bubmuorexa [JOK
¢urypsl, GhakTel, TEOPEMBI Kypca https://m.edso0.ru/078cd184
MJIAHUMETPUHU
[ToBTOpEeHuE, 0600IICHNE 1
30 cUCTEMAaTH3alA 3HAaHUNA. 3amayn bubmmorexa [OK
https://m.edsoo.ru/7491efe0
MJIAHUMETPUHU U METOJIbI MX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1
31 cUCTEMAaTH3alNA 3HaHUN. 3amayn bubmorexa [TOK
https://m.edsoo.ru/4dffda97
MJIAHUMETPUHU U METOJIbI MX PEIICHHS
[ToBTOpEeHUE, 0000IICHNE 1
32 cucrtemaTtusanus 3Hanuii. OCHOBHbIE bubnuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepeOMETPUU
bu6mmoreka [JOK
33 Hrorosas konTpostbHas pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001mEeHNEe U bu6mmoreka [JOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [IpuMeHsATh aKCHOMBI CTEPEOMETPHH H CIEICTBUS M3 HUX IPH
' peIIeHNH TeOMETPUIECKUX 3a1a4
-3 OmnepupoBaTh MOHATHSIMHU: MAPAIICIFHOCTh M TIEPICHIUKYISIPHOCTH
' MPSIMBIX U IIOCKOCTEN
24 KnaccuummpoBaTh B3anMHOE pacIioioKeHUE TMPSIMBIX U TUIOCKOCTEH
' B IIPOCTPAHCTBE
OnepupoBaTh HOHATHSMM: JABYTPAHHBIM Yroj, IpaHU JBYIPAaHHOIO
7.5 yria, pedpo ABYrpaHHOTO YTJIa, JIMHEWHBIA YroJl IBYIPaHHOTO yrJa,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh NOHATUAMHU: MHOIOI'PaHHMK, BBITYKJIbIA U HEBBITYKIIBIN
7.6 MHOT'OI'paHHUK, 3JIEMEHTBI MHOI'OI'DaHHMKA, IPaBUIIbHBIN
MHOT'OI'PaHHUK
27 Pacrnio3HaBaTe OCHOBHbBIE BUIbI MHOTOTPAaHHUKOB (MMpaMuJa, Npusma,
' MPSMOYTOJIBHBIN Mapajuieenume], Kyo)
KnaccupunupoBaTb MHOTOTPaHHUKH, BbIOMpas OCHOBaHMS JUis
- g Ki1accupuKauy  (BBIIYKIbIE M HEBBITYKIblE MHOTOI'PAaHHUKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, TMPSIMbIE M HAKJIOHHBIE IPU3MBI,
napaJiesienune /bl)
- OnepupoBaTb  MOHATHUSAMM:  CeKyllas  IUIOCKOCTb,  CEUYCHHE
' MHOT'OI'paHHHUKOB
210 OOBSACHATh NPUHLUIMBI TOCTPOEHHUS CEUYEHHH MHOTOI'PAaHHMKOB,
' UCTIOJIb3YS] METOJ CIIEJIOB
CtpouTh ce4eHHs MHOTOTPAHHHKOB METOJOM CJEJIOB, BBIMOIHATH
7.11 (BBIHOCHBIE) IIJIOCKHE YEPTEXH U3 PUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Buj cBepxy, cOOKy, CHU3Y




7.12

Pemware 3amaun Ha HAaXOXKACHHE TE€OMETPUYECKUX BEIUYMH 110
oOpa3aM WM anropuTMamM, MPUMEHsSS W3BECTHbIC AHATUTUYECKUE
METOBI IIPU PELICHWH CTAaHJAPTHBIX MAaTEMaTUYECKUX 3aJa4 Ha
BBIYMCIICHUE PACCTOSTHUA MEXIY JBYMS TOYKaMH, OT TOYKH JIO
OpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY CKPELIMBAIOIIMMUCS

IMPAMBIMHA

7.13

Pemate 3aa4i Ha HaxXO0XKIACHUC TICOMCTPHUYCCKHUX BCJIIMYUH IIO
06pa3uaM WX aJIropuTMaM, MNPUMCHASA HU3BCCTHBIC AHAJIUTHYCCKUC
MCTOJZbI IMPU PEIICHUHU CTAHAAPTHBIX MATEMATUYCCKUX 3aJad Ha
BBIYUCIICHHUE YIJIOB MCXKAY CKPCHIMBAIOIMUMHCA IIPAMBIMU, MCEXKIY

prlMOﬁ " INIOCKOCTBIO, MCKAY IJNIOCKOCTAMU, ABYI'PAaHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI U IUIOMIAM TOBEPXHOCTEW MHOTOIPAHHUKOB
(mpusma, mnHMpamMuga) C HOpUMEHEHHEM  (GOpMYyJ, BBIYHCIATH
COOTHOILIEHUS MEXKAy IUIOMIAJIMU TOBEpPXHOCTEH, 0OBEMaMu

noao OHBIX MHOI'OrpaHHHUKOB

7.15

OnepupoBaTh MOHATUSIMH: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U WHTEPIPETHPOBATH MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (UTypax, MPEJICTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumeHsTH reoMeTpUYECKUe bakThI TUTST pelieHus
CTEepEOMETPUYECKUX 3a/ay, MPEANoIaralomux HECKOJIbKO IIaroB

pEelLIeHUs, €ClId YCIOBUS IPUMEHEHUS 3a7aHbl B IBHOU hopme

7.18

[IpumeHsaTh TpoOCTeHlIe MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUHU CTEPEOMETPHUECKUX

3a1a4

7.19

HpI/IBOI[I/ITL IPpUMEPLI MAaTCMATUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpOac

U )KU3HH, PACIIO3HABATDH ITPOABJIICHUC 3aKOHOB I'COMETPHUU B UCKYCCTBE

7.20

[IpuMeHsATH NOJyYEeHHBIE 3HAHWS Ha IMPAKTUKE: AaHaJIU3HPOBATh
peallbHbIE CUTyallUH W NPUMEHATb M3y4CHHBIE NMOHATHS B IpOLIECCE
MOMUCKA pELIeHHUs MaTeMaTHYecKd CPOPMYIUPOBAHHON MpPOOIEMBI,
MOJEIUPOBaTh  pPEANBHBIE CHTyallUH Ha  S3BIKE TE€OMETPUH,
UCCIIEN0BaTh  TOCTPOEHHBIE  MOJEIM  C  HCIOJIb30BaHMEM

TCOMETPHUUICCKUX MOHATUN H TCOPECM, aIlrapara aﬂrerBI, peuiaTtb




MPAaKTUYCCKUC 3aJavur, CBA3AHHBLIC C HAXOXICHUECM I'COMCTPHUYCCKUX

BCIINYUH

11 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepPsieMOro .
00pa30oBaTeIbHON MPOrpaMMbI CpeIHEero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh  TOHATHSMH:  IWUIMHAPUYECKAsT  TOBEPXHOCTH,
6.1 oOpa3yrolne MUJIHHIPHYIESCKONH TTOBEPXHOCTH, MWIHH]P, KOHUMYSCKas
' MMOBEPXHOCTh, O0Opa3yrolne KOHWYECKOW TIOBEPXHOCTH, KOHYC,
chepudeckas MoBEpXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TN BPAICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH
OnepupoBaTh MOHSATHSAMH: IIAPOBOM CETMEHT, OCHOBAaHHE CET'MEHTA,
6.5 BBICOTA CETMEHTA, IIApOBOM CIIOM, OCHOBAaHWE IIIAPOBOTO CIIOS,
BBICOTA IIAPOBOTO CIIOSI, IIAPOBOH CEKTOP
6.6 Bbraucnare 00bEMBI M TUIOIIAAM TTOBEPXHOCTEH TeN BpAIICHUS,
' TEOMETPUIECKUX TEJI C MPUMEHEHUEM (opMyI
OnepupoBaTh MOHATHUSIMHU: MHOTOTPAHHHK, BIIUCAHHBIA B cdepy U
6.7 OTIMCaHHBIN 0KOJIO cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIU
TEJIO BPAIICHUS
6.8 BBIUMCIIATE COOTHOUICHHS MEXAY IUIOINAIASIMH TIOBEPXHOCTCH H
. 00BEMaMHU ITOJOOHBIX TET
6.9 N3o0pakate wu3ydaembie (GUTYpBl OT PYKH H C TNPUMCHEHUEM
' IPOCTBIX YePTEKHBIX HHCTPYMEHTOB
BoInonHATE (BBIHOCHBIE) TJIOCKHE YEPTEKH U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTYp: BHUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHMS Tell
BpallleHUS
W3Bnekatb, HHTEPIPETUPOBATH M MPEOOPa30OBLIBaTh WH(MOPMALIUIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpax, MPEJCTaBICHHYIO Ha

YyepTekax U pUcyHKax




6.12

[IpumeHnATH reOMETPUYECKUE (baxTbI JUTS peuieHus
CTEPEOMETPUYECKUX 3aJay, IPEAIOJIAaraloIliuX HECKOJIbKO IIaroB

peleHys, eClii YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe HGfICTBH?[ CJIOKCHUA BCKTOPOB, BbIYMTAHUA BCKTOPOB U
YMHOKCHH BEKTOpa Ha 4UCJIO, 06”I)$ICH$ITI>, KaKMMH CBOMCTBAMH OHH

oOmazaroT

6.15

[IpumeHsaTh NpaBUiIO Napajuieaenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) IMOHATUAMU: JCKAPTOBBI KOOPAUHATHI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBECHCTBO BEKTOPOB, KOOPAWNHATHEI BEKTOPA,
yroia MeEXAay BCKTOpPaMH, CKaJIAPHOC IIPOU3BCACHHUEC BCKTOPOB,

KOJINIMHCAPHBIC 1 KOMITIJITAHAPHBIC BEKTOPELI

6.17

Haxonuts cyMMy BEKTOPOB M IIPOM3BE/IEHUE BEKTOPA HA YHUCIIO, YTOJl
MEXAYy BEKTOPAaMHU, CKaJSIPHOE MPOU3BEACHUE, PACKIIAAbIBATh BEKTOP

10 IBYM HEKOJIJIMHEAPHBIM BECKTOpaM

6.18

3a)IaBaTB IIJIIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTEME KOOpAUHAT

6.19

Pemate mpocTeiinine TreoMETpUYECKHE 3aJadyd Ha MPUMEHEHHE

BCKTOPHO-KOOPAWMHATHOI'O METOAAa

6.20

Pemate 3aJa4 Ha O0Ka3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIICHUM U
HaXO0XJICHHUEC rCOMETPUYCCKHUX  BCIIMYUH 110 06pa3uaM nim
ajlropurMaM, IpUMCEHAA  HM3BCCTHBIC MCTOABI IIpU  PCIICHUU

CTAaHAAPTHBIX MATCMATHUYCCKUX 3aJla4d

6.21

[IpumeHsTh mpocCTellne MNporpaMMHBIE CpPEICTBA M 3JIEKTPOHHO-
KOMMYHHUKAIIUOHHbIE CHCTEMbI IPU PELICHUH CTEPEOMETPHUUECKHUX

3a1a4

6.22

HpI/IBOI[I/ITL IpHUMEPbI MATCMATHYCCKHUX 3aKOHOMepHOCTeI71 B IIpUpoac
U JKH3HH, pacClio3HaBaTb IIPOABICHHC 3aKOHOB TI'COMCTPHH B

HCKYCCTBC

6.23

[IpuMeHsATh NONyYeHHbIC 3HAHMS Ha NPAKTUKE: aHAIU3UPOBAThH
pEallbHbIE CUTYyallud W IPUMEHATHh W3yYEHHBIE NOHSTHS B IIpoOlEcce
IIOMCKA pEeIlIeHUs] MaTeMaTH4ecKu c(HOpMYyIMPOBAHHOM MpPOOIEMBI,
MOJEIUPOBAaTh pEalbHBIE CHUTyalluM Ha S3bIKE T'€OMETPHH,
UCCIIEIOBaTh ~ IIOCTPOGHHBIE  MOJEIM  C  HCIOJIb30BAHUEM
TreOMETPUYECKUX TOHATHM M TeopeM, ammaparta anredpbl, peliaTh
MIPaKTUYECKHUE 3aa4UM, CBA3AHHBIE C HAXOXKICHUEM I€OMETPUYECKHX

BCIIMYHUH




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

7

I'eomerpus

7.1

OcHOBHbIE TOHATHSA CTepeoMeTpuu. Touka, mpsimasi, MIIOCKOCTh, MMPOCTPAHCTBO.
[Tonatue 00 aKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHHU:  aAKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3anMHOe pacnonoxeHne MNpsAMBIX B IPOCTPAHCTBE:  IEPECEKAIOIINECS,
napajulesibHble W CKpelluBarouiuecs: mnpsmble. [lapannenbHOCTh NPSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: IMApaJUICIbHBIE NPSMbIE B IMPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSAMBIX, NapaUIeTbHOCTh MPSIMONM U MJIOCKOCTH. YTJIBI C
COHAIpPABJICHHBIMH CTOPOHAMH, YroJl MEXIy MpsIMbIMU B TIPOCTPAHCTBE.
[TapannenpHOCTh  IUIOCKOCTEH:  MapajuielibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX IIockocTted. [Ipocreiimivie mnpocTpaHCTBEHHbIE (UIYpbl Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuiesienuIe ], IOCTPOCHUE CeUCHUH

7.3

[lepnieHIUKyYIAPHOCTh MPSIMOW M IJIOCKOCTH: TEPHEHIUKYISApPHBIE MpsIMble B
MPOCTPAHCTBE, MpPSAMBIC MapaJljIe/bHble M MEePIEeHAUKYISPHbIE K IJIOCKOCTH,
MpPU3HAK TEPHEHAUKYIIPHOCTH TMPSMOM M IUIOCKOCTH, TeopeMa O MpsSMOi
MEPIEeHIUKYIAPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YrOJ MEXy MPSAMON U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroJl, JUHEHHBIA yroa JABYTpaHHOTO  yriia.
[lepnieHIuKyIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT TOpsAMOM 10  IUIOCKOCTH, MpOeKHus  (GUrypbl Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IUIOCKOCTEW: MpPHU3HAK MEPIEHIUKYIIPHOCTH  JBYX

mrockocren. Teopema 0 TpEX NMEepIEHAUKYIISIPax

7.4

ITonsaTue MHOTI'OI'paHHUKA, OCHOBHBIC JJICMCHTBI MHOTI'OI'PAHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OTPAHHUKU, pa3BépTKa MHOTOI'PaHHHKA. HpI/I3MaZ N-yrojabHas
IIpu3sMa, 'paHd 1 OCHOBAHUA IIPU3MBI, IIPsAMAad U HAKJIOHHAs IIPU3MBI, OOKOBasg U
IIoJHas MMOBCPXHOCTH IMMPU3MBI. Hapannenennnen, HpﬂMOYl"OJ'ILHLIfI
apajuiejenuiea u €ro CBOMCTBA. HI/IpaMI/I)IaI N-yrojabHas IHUpamMuaa, rpaHu U
OCHOBAHHEC NMHUPaMU/JIbI, OOKOBas M MOJIHAsS MOBCPXHOCTDb IMUPAMUBI, ITPABUJIBHAA
n yceqéHHa;I nupamuja. OJIEMEHTBI INpu3Mbl W MHUPAMHUIBI. HpaBI/IJIBHBIe
MHOTOI'paHHUKU: MMOHATUC TTPABUIILHOTO MHOTOI'paAHHHKA, IPaBUJIbHAA MpHU3Ma U
IpaBHJIbHad NHUpaMUIa, IIpaBUJIbHAA TPCYTroOJibHAsA IMMUpaMHIa U HpaBI/IJ'IBHHﬁ

TCTpas’ ap, KY6 HpCI[CTaBHeHI/IC O IMPaBHIIBHBIX MHOI'OI'PAHHHUKAX: OKTa’3ap,




nojekadip U ukocasapyrue CedeHus: Ipu3Mbl U TUPAMUIbI

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETPHUS OTHOCHTEIILHO TOYKH, MPSIMOH,
IJIOCKOCTH.  DJEMEHThl CHUMMETPUM B THUpaMHUAAX, Napajlieienuneaax,

IIpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Boruncnenue 31eMeHTOB MHOTOTpaHHUKOB: pEOpa, AuaroHanu, yriel. [lnomans
OOKOBOM NOBEPXHOCTU U IIOJIHOM IMOBEPXHOCTHU MPSAMOM MNPU3MBI, IUIOIIATb
OCHOBaHHUH, TeopemMa O OOKOBOW IMOBEPXHOCTH MpsiMOM mpusmbl. [Limomanb
OOKOBOM TOBEPXHOCTHM U TOBEPXHOCTH NPAaBUIBHOW NUpaMHIbI, TEOpEMa O
momand yced€éHHoil mnupamuasl. [lonsitue 06 o06béme. OOBEM THpaMUIBI,

IIPU3MBI

1.7

[Tonobnubie Tema B mpocTpancTBe. (COOTHOLIEHUS MEXIY TUIOMIAASIMU

MMOBEPXHOCTEH, 00bEMaMM MOJOOHBIX TEI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yroUIUe IMIMHIPUYECKON MOBEPXHOCTH,
OCb IIWIMHApPUYECKOW moBepxHOCTH. Llunuuap: ocHoBaHus U OOKOBas

MOBEPXHOCTh, 00pa3ymomas u 0Chb, IIIOIIA (b OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konunueckass moBepxHOCTb, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHHMYECKOW moBepxHOCTH. KoHyc: ocHOBaHMe U  BepIlHUHA,
oOpasyromass 1 och, IUIONIAAh OOKOBOW W TIOJHOHW IMMOBEPXHOCTH. Y CECUEHHBIN

KOHYC: 06pa3y10m1/1e K BBICOTA, OCHOBAHUA U OokxoBas IIOBCPXHOCTDb

6.3

Cdhepa um map: ueHTp, paguyc, AUAMETpP, IUIOWAAb MOBEPXHOCTH CQEpHI.
BzaumHoe pacmosiokeHue cdepbl U IIOCKOCTH, KacaTelbHas IUIOCKOCTh K

chepe, omanb chepsl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJTIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUA U MHOTOT'PAHHHKOB. MHOFOFpaHHI/IK, OIMMCAHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCaHHAasA B MHOTOTPAHHHK, UJIK TCJIO BpAalICHUA

6.6

[Tonsitne 06 06wéMe. OcHOBHBIE CBOIicTBa 00bEMOB Ten. Teopema 06 00BnEMeE
MPSIMOYTOJIBHOTO TapayieNienunena u ciaeacTBus u3 He€. OO0bEM IMIUHIpA,

KoHyca. O0BbEM 1m1apa u mioumaab chepsl

6.7

Ilomo OHble TEIa B MMpOCTPAHCTBE. CooTHomeHHs MCKAY IUIomaaaMu

MOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX TN




6.8

Ceuenus uuinuHapa (MapajuiedbHO U MEPHEHAUKYISIPHO OCH), CEUCHMs] KOHYCa

(mapanienbHOE OCHOBAHUIO U IIPOXOJSIILEE YepE3 BEPILINHY), CEUEHHUS LI1apa

6.9

BGKTOp Ha IIJIOCKOCTHU W B IMPOCTPAHCTBEC. Cno’xeHue W BBIYMTAHUE BCKTOPOB.
YMHOXEHHMEe BeKTOpa Ha 4ucino. PasnokeHue  BeKTopa IO TpEM
HEKOMILIaHApHBIM BekTopam. IIpaBumno napamwnenenunena. Pemenue 3anad,

CBSI3aHHBIX C IPUMEHEHHUEM IIPABUJI ACUCTBUI C BEKTOpaMU

6.10

[IpsmoyronpHas cucremMa KOOpAMHAT B IpocTpaHcTBE. KoopauHaTel BEKTOpA.
[IpocTeitmue 3agaud B KOOpJAMHATaX. YTOJN Mexay BekTopamu. CkajsipHOE
MPOU3BEICHUE BEKTOPOB. BhIUnCICHNE YIIIOB MEXY MPSIMBIMH U TIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPH PEIIEHNH F€OMETPUYECKUX 3a]a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NMpoBepPsiEMOro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOIi MPOrpaMMBbI CpeIHero
0011ero oopa3oBaHus

Brnagenne mMeTomamMu JOKa3aTeNbCTB, aITOPUTMAMU PEIICHUS 3a71a4;
yMeHue (HOpMyJIHpPOBaTh U ONEPUPOBATH MOHATUSIMU: OIpEAEICHHE,
aKCHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, PU3HAK, JOKa3aTEIbCTBO,
paBHOCHJIbHBIE  (DOPMYJIUPOBKHU; IpUMEHATh  UX;  YMEHHE
dbopmynupoBaTh 00paTHOE U TMPOTHUBOIIOJIOKHOE YTBEPXKICHUE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPBI, HCIIOJIB30BATh METOJ
MaTeMaTU4YEeCKOU HWHAYKIUH, IMPOBOANTH JOKa3aTCIIbHBIC
pacCyXJCeHHS TIpU pPEINICHUW 3a7ad, OICHUBATh JIOTHYECKYIO
IpaBUIIBHOCTH paCCY)K)IeHI/II\/'I; YMCHHE OIICPHUPOBATHE TMMOHATHUAMU:
MHOJKECTBO, TOJAMHOKECTBO, OINEPAIlMU HaJ MHOXXECTBAMH; yMEHHE
WCIONh30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapaTt sl OIHCaHUS
peabHBIX TMPOIIECCOB U SIBJICHUH M NPU PENICHUU 33734, B TOM YHCIIe
U3 JpyruxX y4eOHBIX MPEIMETOB; YMEHHE OIEpPHUPOBATH MOHSATHSIMHU:
rpad, CBs3HBIA Tpad, AepeBO, IMKI, rpad HA IUIOCKOCTH;, yMEHHE
3amaBaTh M ONHCBIBaTh  Tpadbl  Pa3IMYHBIMU  CHOCOOAMH;

UCIO0JIb30BaTh Tpadbl PHU PEIICHUN 3a/1a4

YMeHue onepupoBaTh MOHATUAMHU: HaTypajlbHOE 4YMCIO, LEJoe
YHMCIO, CTENEeHb C LEeJIbIM I0Ka3aTeleM, KOpPEHb HaTypajlbHOM
CTENEHHU, CTENEeHb C palMOHAIBHBIM IIOKa3aTelieM, CTEHEeHb C
JIeWCTBUTENBHBIM HOKa3aTesieM, Jjorapudm 4ucia, CUHYC, KOCUHYC U
TaHIE€HC MPOU3BOJILHOTO YHMCJIA, OCTATOK 10 MOAYJIIO, PALlMOHAIBHOE
YHCII0, UPPALUOHAIBHOE YUCIIO, MHOXECTBA HATYPaJbHBIX, LEJBIX,
palMOHANbHBIX, JCUCTBUTEIBHBIX 4YHCEN; YMEHUE HCIOJIb30BaTh
NPU3HAKU JETUMOCTH, HAUMEHbIINH OO eNUTeNh 1 HAaUMEHbIIIee
olmiee KpaTHoe, amroputM EBKiIMga mnpu  pelieHuH 3ajady;
3HAaKOMCTBO C Pa3JIMYHBIMU MO3UIMOHHBIMH CHCTEMaMM CUUCIICHUS;
YMEHHUE BBIMOJHATh BBIUMCIEHHE 3HAUY€HUH M mpeoOpa3oBaHUS
BBIpQXKEHUH CO CTENeHsAMU U Jorapupmamu, mpeoOpa3oBaHUs

I[pO6HO-paI_II/IOHaJ'ILHLIX BLIpa)KeHPIﬁ; YMCHUC ONCprupoOBaTh




MOHATUSAMH: TIOCJIEIOBATENBHOCTD, apudMeTHuecKass mporpeccus,
reoMeTpHyIecKast nporpeccus, 0ECKOHEYHO yObIBaromias
reoMeTpHYecKast IIpOrpeccusi; YMEHHE 3aJ1aBaTh
[OCJIEZIOBATEIBHOCTH, B TOM YHCJIE C IOMOLIBI0 PEKYPPEHTHBIX
(dopmynn; yMEHHE OINEpUPOBATH TOHATHAMHU: KOMILIEKCHOE YHCIIO,
CONpSKEHHBIE  KOMIUIEKCHBIE  YHCJIa, MOJYJIb U  apryMEHT
KOMIUIEKCHOTO  4HWcia, (opMa 3aliCH  KOMIUICKCHBIX  YHCEll
(reoMeTpuyeckas, TPUTOHOMETpHUYECKass M anreOpandeckas); yMETh
MPOU3BOJUTh  apU(PMETHUECKHe JEHCTBUS €  KOMIUIEKCHBIMU
YHClIaMU; TPUBOIUTH PUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX YHCET;
ONepUpOBaTh MOHATUSAMU: MaTpuua 2x2 u 3X3, omnpeaenauTens

MaTpHIIbl, FCOMETPUUECKHI CMBICI OTIpeAETUTENS

Ymenue OTICpUPOBATH TMOHSATHSIMH: parroHaIbHEIE,
WppalioHAIbHBIC, TIOKa3aTelIbHbIC, CTEIEHHBIC, JIOTapu(pMHUICCKHE,
TPUTOHOMETPHYCCKAE YPAaBHCHUS W HEPABEHCTBA, HX CHCTEMBI,
YMEHHME OIEepUPOBATh TMOHATUAMU: TOXKAECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHUN U
HEPaBEHCTB, PAaBHOCUJIBHOCTh YypaBHEHUH, HEPABEHCTB M CHCTEM;
YMEHHE pellaTh YpPaBHEHHS, HEPAaBEHCTBA M CUCTEMBI C IMOMOIIbIO
pa3IMYHBIX TPUEMOB; pelIaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; MPUMEHATh YpaBHEHUSI, HEPABEHCTBA, UX CUCTEMBbI JJIs
pelIeHusT MaTeMaTU4YecKNX 3ajad M 3a7ad U3 pa3IudyHbIX olOsacteit

HAyKH U peasibHOM KU3HU

YMenue omnepupoBaTh MOHATUSMU: (YHKIHS, YETHOCTh (PYHKIUH,
HEPUOTUYHOCTD byHKIMH, OTPaHUYEHHOCTh byHKIHH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (GYHKIHH, HauOOJbIIee U
HauMeEHbIllee 3HA4eHHUs (YHKIMM Ha MPOMEXYTKE, HEMpepbIBHAS
¢byHKMA, acuMnOTOTHl Tpaduka QGyHKUIMM, TepBas U BTOpas
npou3Bo/HAs (QYHKIUH, TEOMETPUYECKMH U (U3NYECKUH CMBICH
NPOM3BOJIHOM, MEpBOOOpa3Has, OMNpeNesEHHBIH HHTErpan; yMEHHE
HaXOJUTh AaCUMITOTHl TIpaduka (GYHKUUU; YMEHUE BBIYHCIATH
IIPOU3BOJHBIE CYMMBI, IPOM3BEIEHUS, YacCTHOIO W KOMIIO3HMIIMU
(GyHKUMH, HAXOAUTh ypaBHEHUE KacaTelbHON K rpaduky (QyHKIMH;
YMEHHUE HaXOJUTh MPOHM3BOJHBIC IEMEHTAPHBIX (DYHKIUI; yMeHHE

HCIIOJIb30BATH IMPOU3BOAHYIO JJIST UCCIICAOBAHUA (I)YHKHHﬁ, HaxXoauTb




HauOOJIbIINEe U HAUMEHBIINE 3HAUYCHUS (DYHKUUH; CTPOUTH TpaduKu
MHOTOYWICHOB C HCIIOJB30BAaHMEM armapara MaTeMaTH4eCKOTo
aHanM3a; MPUMEHATh MPOM3BOJHYIO JUISI HAXOXKJICHHS HAWIYYIIETO
pelIeHus B IPUKJIAIHBIX, B TOM YHCIE CONUATBHO-3KOHOMUYECKHX U
¢u3nveckux 3ajadax; HAXOAWTh IUIOMAAM U OO0BEMBI (uUry ¢
IOMOIIIbI0 MHTETpajia; NPUBOAUTH TPHUMEPHl MaTEeMAaTHYECKOTO

MOJIETTMPOBAHUS C IOMOILIBIO MU PEepeHLInaTbHbIX YPAaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKUUH, oOpaTHas
GbyHKIMS, KOMIO3UIMS (QYHKIMH, TnHelHas QyHKIuUs, KBaJpaTUuHas
GyHKIMS,  palMOHaNbHas  (QyHKUMA,  cTeneHHas  (QyHKIus,
TPUTOHOMETPUUYECKHUE (PYHKIIUU, OOpaTHbIE TPUTOHOMETPHUUECKUE
(GbyHKIMM, TMOKazaredbHas W Jorapupmudeckas (QyHKIUU; yYMEHHE
CTpOUTH TpaduKN U3YYEeHHBIX (PYHKIUHN, BBITOIHATH IpeoOpazoBaHus
rpa¢ukoB  (QYHKIMA, WCIONB30BaTh Tpaduku I U3YYICHHS
MPOLIECCOB M 3aBUCUMOCTEH, IPU PEILIEHUH 33734 U3 JPYTUX y4eOHbIX
NpPEeIMETOB U 3a/a4 U3 pealbHOW JKU3HU; BbIpakaTh (opMynamu
3aBHCUMOCTH MEXJy BeEJIMYMHAMM; MHCIIOJIb30BaThb CBOWCTBA U
rpa¢uku (QyHKUMN Ui peleHus] ypaBHEHHUM, HEPaBEHCTB U 3a1ay C
napameTpamu; 1300pakaTb Ha KOOPJUHATHON MJIOCKOCTH MHOKECTBA

pelleHni ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 33/1a4M PAa3HBIX THIOB (B TOM YHUCIE Ha
IPOLEHTHI, TOJIU U YaCTH, Ha JBIKEHUE, paboTy, CTOMMOCTh TOBapOB
U YCIIyr, HaJlOTH, 33Ja4yd M3 OONAcTH YIpaBICHUs JIHUYHBIMH U
ceMEHBIMU (UHAHCAMHU); COCTABJIATH BBIPAXKEHUS, YpPaBHEHMS,
HEPAaBeHCTBA W HMX CHCTEMbl IO YCJIOBHUIO 3aJayd, HCCIEA0BAThH
MOJIyYEHHOE peIIeHHE U OIEHUBATh MPaBIONOJ00HOCTh PE3yabTaTOB;
yYMEHHE MOJETUPOBATh pealbHbIE CUTYallUd Ha SI3bIKE MATEMAaTHKH;
COCTaBIIATh BBIPAYKEHUS, YPABHEHUSI, HEPABEHCTBA U UX CHUCTEMBI I10
YCIOBHIO  3aJlaud, HCCIEAOBaTh  IOCTPOEHHBbIE  MOJEIU €
MCIIOJIb30BaHUEM anmnapara anreopsl, UHTEPIPETHUPOBATH

HOJ'Iy‘lGHHLIfI pe3yiabTart

YMmenue onepupoBaTb IMOHATHAMH: CPCIOHEC apH(I)MeTqucxoe,
MCuaHa, HanOOJIbIIIee U HAUMEHbIIICE 3HAYCHU, pa3Max, JUCIICPCHU,
CTAaHAAPTHOC OTKJIIOHCHUC YHCIIOBOTO Ha60pa; YMCHHEC WU3BJICKATD,

UHTEPIPETUPOBaATh MH(POPMAIMIO, PEACTABICHHYIO B TabiIMIax, Ha




nuarpamMmax, rpadukax, OTpaXalollyl0 CBOWMCTBA  pEaNbHBIX
MPOLIECCOB W SIBJICHUU; TPEACTABIATh HH(DOPMALUIO C TMOMOIIBIO
TaONHIl U AUarpaMm; HCCJIEIOBAaTh CTATUCTUYECKHE JaHHBIC, B TOM
Yucjie ¢ NpUMEHEHHWEM TpaduueckuX METOJOB U JJIEKTPOHHBIX
CpeAcTB; TrpaduyecKu HCCIeI0BaTh COBMECTHBIC HAOIIOJICHUS C

IIOMOILBIO AUarpaMM pacCeuBaHUs U IUHEHHOMN pErpeccun

YMeHne onepupoBaTh MOHATHAMU: CIYYalHBIM ONIBIT M CllydalHOE
coOBbITHE, BEPOSATHOCTH CIIy4allHOTO COOBITUSI; YMEHHUE BBIYUCIIATH
BEPOSITHOCTh C HCIOJIb30BAHUEM I'papUuecKuXx METOJOB; MPUMEHSThH
(hopMyIIbl CIIOKEHUSI U YMHOXEHHS BEPOSITHOCTEH, (hopMyIly MOITHON
BeposATHOCTH, (opmyny bepHymnu, xoMOuHaTOpHBIE (aKTHl U
(hopMyIbl; OLIEHMBATh BEPOSATHOCTH peajbHBIX COOBITHIA; yMEHHE
ONEPUPOBATh MOHATUSAMHM: CIydalHas BEJIMYHMHA, DPacHpeleiIeHue
BEpPOSITHOCTEH,  MareMaTHYecKoe  OXUJAaHWe, JUCIepcHs U
CTaHJApPTHOE OTKJIOHEHWE  CIy4alHOW  BENMYMHBI,  (QYHKUIUHU
pacmpeneneHus M IUIOTHOCTM PaBHOMEPHOTO, IMOKAa3aTebHOTO H
HOPMAJIBHOTO  paclpeleiieHuil; yMEHUE MCIO0Jb30BaTh CBOMCTBA
W3YUYEHHBIX pacHpeieseHuid JUisl peleHus 3aAad; 3HAKOMCTBO C
MOHATUSAMHM: 3aKOH  OOJBIIMX  4YHCEN, METOJAbl BBIOOPOUYHBIX
HCCIEAOBAaHUN; YMEHHE MPUBOAUTH NPUMEPHI IPOSIBICHHUS 3aKOHA
OOJBIIMX YHCEN B MPUPOIHBIX U OOLIECTBEHHBIX SBICHUSIX; YMEHHUE
ONEPUPOBATh  MOHATUAMHU: COYETAaHUE, IEPECTAHOBKA, YHUCIO
COUETaHWIl, YHCIO TEpecTaHOBOK;, OuHOM HbloTOHA; yMmMeHue
OPUMEHSITh KOMOMHATOPHbIE (aKThl U PACCYXKACHUS Ul PEIICHUs
3a/1a4; OLIEHUBATh BEPOSTHOCTU pEATbHBIX COOBITHI; COCTaBIATH
BEPOSITHOCTHYIO  MOJEIIb U  HMHTEPIPETUPOBATh  MOJYyYEHHBIN

pe3yibTar

YMeHue onepupoBaTh MOHATUAMU: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIja, IUIOCKHHA YroJl,
JBYIpaHHBIN Yroj, TPEXTPaHHBIM yroJ, CKpeLIUBAOLIUECs IMpsMbIE,
NapajuleIbHOCTh U IMEPHNEHAUKYISIPHOCTh NPSMBIX M IUIOCKOCTEH,
yroJl MEXKIYy NPSAMBIMH, YTOJ MEKAY IPSIMON M IIOCKOCTBIO, YroJl
MEXIY IUIOCKOCTSIMHM, PAacCTOSHUE OT TOYKH JIO IUIOCKOCTH,
paccTOssHUE MEXAY NPSIMBIMU, PACCTOSHUE MEXKIY IJIOCKOCTSIMY;

YMCHHC HUCIOJB30BATh MpPU PCHICHUU 3adad H3YYCHHBIC (baKTBI n




TCOPCMbI TLNIAHUMCTPHUU, YMCHUC OLCHUBATH pPA3MEPLI 00BEKTOB
OKpyXXaromero Mupa, CTpOUTb MaTCMAaTUICCKUC MOJICIN C TIOMOIIIBIO
TCOMETPHUICCKUX MOHATHHA U BCJIMYMH, pCIIATb CBA3AHHBIC C HUMHU

IMPAKTUYCCKUC 3aaa4n
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YMeHHne omnepupoBaTh MOHATHUAMH: IUIOmAns (GUrypsl, 00BEM
(Gurypel, MHOTOTPAaHHHUK, TPAaBWJIbHBIH MHOTOTPAHHUK, CEUCHHE
MHOTOT'paHHUKA, KyO, mapajuielienure]l, npu3Ma, nupamMuaa, purypa
Y TIOBEPXHOCTh BpalleHUs, MWJIUHJP, KOHYC, map, cdepa, miomais
cdepbl, IUIOMAL TMOBEPXHOCTH MNHUPAMUMAbBI, MPU3MBI, KOHYCA,
UATUHIpa, O00BEM Kyba, MPSMOYroJIbHOTO — TapajljIesIeHIe/a,
NmUpaMuAbl, TPU3MBI, [UIWHApPA, KOHyCa, IHapa, pa3BEpPTKa
MMOBEPXHOCTHU, CCUHCHUA KOHYCAa W HMUJIMHApA, MapalJICJIbHBIC OCHU WA
OCHOBAaHHWIO, CEYEHHe Ilapa, IUIOCKOCTh, Kacamomascs cdepsl,
OWJIWHIpA, KOHYCa, YMEHHE CTPOUTh CEYCHHE MHOTOTPaHHUKA,
n300paxkaTh MHOTOTPAaHHUKH, (PUTYPHI M MMOBEPXHOCTH BpAIICHUS, UX
CEYEHHUs, B TOM YHCIIE C MOMOIIBIO AIEKTPOHHBIX CPEJICTB; YMEHHUE
MPUMEHSITh CBOWCTBA TE€OMETPUYECKUX (UTYp, CaMOCTOSITEIHHO
(dbopMynupoBaTh OMpeneieHHus] H3y4aeMblX (Uryp, BbIABUraTh
TUINOTE3bl O CBOWMCTBAX M TMpPHU3HAKaX TeOMETpuYeckux Quryp,
000OCHOBBIBaTh  WJIM  ONpOBEpraTb HUX; YMEHUE TPOBOJUTH
KJaccuPuKanuo (QUryp MO pa3lIu4HbIM IPU3HAKAM, BBITIOJIHATh

HCO6XOI[I/IMBIG AOIIOJTHUTEIBHBIC ITIOCTPOCHUSA
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YMeHue onepupoBaTh MOHATUSAMM: JIBIKEHHE B IIPOCTPAHCTBE,
napajjelbHbli  MEpeHOC, CUMMETpUsl Ha IUIOCKOCTH M B
IPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHHE NOAOOUS, I0J00HBIE
(burypsl; yMeHue pacro3HaBaTh paBHbIC U M0J00HBIE (UTYPHI, B TOM
yuciae B INPUPOJE, MCKYCCTBE, AapXUTEKType; HCIOJIb30BaTh
reOMEeTpUYECKUe OTHOUIEHHUsS TpU pelIeHUH 3aJady; HaXoIUTh
reoMeTpUYecKrue BETUYMHBI (UIMHA, Yroj, IJIoHiaas, o0BbEM) IMpH
pelIeHnH 3a/a4 U3 JAPYrMX YYeOHbIX NpPeAMETOB U M3 peabHOMN
KHU3HU; YMEHUE BBIYMCIATH TEOMETPUYECKHE BEIMYUHBI (JUIMHA,
yroij, IUIOIIA[b, OO0BEM, IUIOIIAJb MOBEPXHOCTH), MCIOJIb3YS
U3y4YeHHbIE (POPMYIIBI U METO/IbI, B TOM YHCIIE: TUIOIA/(b TIOBEPXHOCTH
NUpPaMHJIbI, TPU3MBI, KOHYyCa, LWIMHAPA, IJIOMAAb cdepbl; 00bEM

KY63., OpAMOYTOJIbHOTO HapajuICICHUIICaa, IMMAUpaMHbl, IIPU3MBI,




WIMHIpA, KOHYCa, IIapa; YMEHHE HAXOJWTh OTHOIICHHE OOBEMOB

MOJIOOHBIX (HUTYD
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VYMmenne OIICpHUpPOBATH IIOHATUAMMU: MpAMOYTroJjibHasA CUCTEMAa
KOoOpAuHaT, BCKTOP, KOOPAWHATBHI TOYKH, KOOPAHMHATBI BCKTOPA,
CyMMa BEKTOPOB, IPOM3BEJCHUEC BEKTOpPAa HA YHUCIO, Pa3JIOKCHUE
BEKTOpa 1Mo 0a3ucy, CKaIIPHOEC MPOU3BEICHHE, BEKTOPHOE
NPOM3BEACHNE, YroJ MEXJAy BEKTOpaMH; YMEHHE HCII0JIb30BaTh
BeKTOpHBIfI u KOOp)IHHaTHBIfI MCTOA JIA pCHICHUA T'COMETPUUCCKUX

3a/1a4 U 3a/1a4 IPYrux y4eOHbIX IPEIMETOB

13

YMmenue BbIOMpaTh MOAXOIALIMN METOA Ul pelIeHUs 3aJauu;
IIOHMMAHHWE 3HAYMMOCTH MAaTEMaTUKH B HW3Y4YEHUM IPUPOIHBIX H
OOLIECTBEHHBIX TMPOIIECCOB M SBJICHUN; YMEHHE pPAaclO3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHHE NPHUBOJUTH
MIpUMEPBl MATEMATHYECKUX OTKPBITHA POCCHHCKOM W MHPOBOU

MaTeMaTH4E€CKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1 Yucna v BIYKCICHUS
1.1 Harypaneublie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
19 Paumonaneupie uncna. OOBIKHOBEHHBIE M JECATUYHBIC JPOOH, IPOIEHTHI,
' OECKOHEYHBIC MTEPHOMICCKHE TPOOH
13 Apudmernueckuit KOpPEHb HaTypaJlbHON CTEIICHHU. Jencreus c
' apu(pMeTHIECKUMHU KOPHSIMH HATypaJIbHON CTETICHN
14 Crenenb ¢ 1enbIM MokaszareneMm. CTeneHb C pPANMOHAIBHBIM ITOKa3aTesIeM.
' CBolicTBa CTEIEHU
L5 CHHyC, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCJIOBOTO apryMeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIC U HATYpaTbHBIC JOTapU(OMBI
JlelictBuTenbHble YuCIa. Apu]MeTHYECKHe oOreparuud ¢ JACHCTBUTECIbHBIMU
1.7 yucnaMu. [IpuOmmkE€HHbIE BBIYMCICHUS, TpaBWIa OKPYIJICHUS, MPUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUMCICHHM
1.8 [IpeobOpazoBanue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATIbHBIC YPaBHECHHS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPAaBEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkys, cnocodsl 3amanus GyHkuuu. I'paduk ¢yHkiun. Bzanmuo oOpaTHbIe

3 ¢ynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompeneneHUss ¥ MHOXKECTBO 3HaueHWi QyHKuuu. Hymu QyHKIumm.
39 [IpoMexxyTkr 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYyHKIWH.
' MakcuMymbl 1 MUHUMYMBI (QyHKIHH. HanOospliee M HaumMeHbIIee 3HAYCHUE
(GYHKIMHU Ha TPOMEXKYTKE
23 Crenennas (DyHKIMS C HaTypaJbHBIM M LEJBIM TOKaszareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0i creneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMnToTsl rpadukoB ¢yHkumid. CBoiicTBa (QYHKUUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
35 Apudpmernueckass W reoMmerpuyeckas mporpeccun. Dopmyna  CIOKHBIX
' MIPOIICHTOB
4 Hauana maTematudeckoro aHanusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIC 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre MPOU3BOJHOM K HCCIIENOBAHHMIO (PYHKIMH HAa MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxkaeHne HanOONbIIEro W HAUMEHBIIETO 3HaYeHUs (DyHKIUH
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUSI




‘ 7.5 ‘ Koopaunats! 1 BEKTOpEI
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