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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMmma yueOHOTO Kypca «Ayiredpa U Havyajla MaTeMaTHYECKOTo
aHanu3a» 0a3oBoro ypoBHs s obydaronuxcs 10 —11 kmaccoB paspaborana Ha
ocHOoBe DeiepanbHOro rocyAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAapTa CPEIHErO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBIBISIEMBIX K MAaTeMaTHYeCKOMY OOpPa30BaHHIO, W TPATUIMA POCCUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECHIEUYHMBAET OBJIAJICHUE KIIOYEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHusl, MEIIOCTHOCTh OOIIEKYIHTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHUS THYHOCTHA O0YJAFOIIIUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTHUYE€CKOTO aHAIW3a» SBISETCS OJHUM W3
HauOoJyiee 3HAYMMBIX B MPOrpamMMe CTapilied IIKOJbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OO0O€CIeYnBaeT HHCTPYMEHTAIbHYIO 0a3y s HW3Y4eHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroil CTOPOHBI, POPMUPYET JIOTUYECKOE U
a0CTpPaKTHOE MBIIUJICHUE Yy4YalluXcsl Ha YpOBHE, HEOOXOJAUMOM ISl OCBOCHUS
KypcoB HH(GOpPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalllhecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTHIECKOM opMme.

Kypc anrebpsl 1 Havyanm MaTeMaTHYECKOTO aHANIM3a 3aKjabIBAET OCHOBY IS
YCIEUIHOTO OBJAJEHUA 3aKOHaMH (PU3UKHA, XUMHUU, OHOJIOTMH, TMOHHUMAaHUS
OCHOBHBIX TEHACHIMUWA HSKOHOMUKM ¢ OOIIECTBEHHON KU3HH, TI03BOJISET
OPUEHTHUPOBATLCS B COBPEMEHHBIX MHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXe BpeMs OBIaJicHHE
a0CTpaKTHBIMM W JIOTHYECKHM CTPOTMMH MaTeMaTUYECKUMU KOHCTPYKIUSMU
pa3BUBAaeT YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPXKIEHUS, UCIO0JIb30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHue U
aHajoruio, GopMUPYET KPEaTUBHOE M KPUTUUYECKOE MBIIIUICHHE. B X07e n3yuenus
anreOpsl W Havyall MaTeMaTUYeCKOro aHajlu3a B CTaplIell IIKoJie Yydaluecs
MOJIy4yalOT HOBBIM ONBIT pEIICHUS TMNPUKIAAHBIX 3a7a4, CaMOCTOSITEIBLHOIO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEJEH pealibHbIX CUTYyallMi M WHTEpIpeTaluu
MOJIYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  OpUMEpaMU  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH B MPHUPOJE, HAYKE M B HCKYCCTBE, C BbIJAIOIIMMUC
MaTEMaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

Kypc o6nagaer 3HaYMTEIBHBIM BOCHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIM
peanusyercs Kak 4epe3 yuyeOHbI Marepuall, cCocOOCTBYHOUIUNA (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyroien CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOJIOKUTENBHON
KOHIIEHTpAI[Mi BHUMaHUS U OTBETCTBEHHOCTH 3a MOJTYYEHHBIN pe3ybTarT.

B ocHoBe wmetonuku oOydeHHs anreOpe W HayajlaM MaTeMaTUYeCKOIo
aHaJIM3a JCKUT ACSITeIbHOCTHBIN MPUHIUI 00yUYESHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAJIN3a BKIIOYAET
CIEAYIOUIME COAEPKATEIbHO-METOIUUECKUE JUHUM: «YUucaa W BBIYUCICHUS,
«Dynkuuu  u - rpadpukny, «YpaBHEeHUST U HepaBeHCTBa», «Hauana
MaTEMaTU4YECKOro aHanu3a», «MHoXkecTBa M JIOTHKa». Bce OCHOBHbIE
COJZIEpPKATEIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCsd Ha MPOTSHKEHHHM JBYX JIET
oOy4eHHs] B CTaplIei IIKOJIe, ECTECTBEHHO JOMOJHSA APYT Apyra U MOCTEIEHHO
HACBIIIAACh HOBBIMM TeMaMH MW  pazfenamu. JlaHHbIH Kypc — sIBIsieTcs
UHTErPAaTUBHBIM, TOCKOJbKY OOBEAUHSET B ce0€ COAEp)KaHHE HECKOJIbKHUX
MaTEMaTUYECKUX JUCLUIUIMH: aJire0pa, TPUTOHOMETPHSI, MAaTEMaTHUYECKUI aHAJIU3,
Teopusi MHOKecTB M Ap. [lo Mepe Toro kak yuwamuecs OBJaZeBarOT Bc€ Oosee
HIMPOKUM MAaTEMAaTHYECKUM anmapaTroM, Y HUX IMOCJeI0BaTeabHO (popMupyercs u
COBEpUIEHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHYECKYIO MOJENb peaJbHOU
CUTyallMM, NPUMEHATh 3HaHUS, NOJIyYeHHble B Kypce «Anredpa W Haudana
MaTeMaTHYECKOTO aHaIM3a», JUIsl PEIICHUS CaMOCTOSTENbHO CHOPMYIHPOBAHHON
MaTeMaTU4YEeCKOW 3aaut, a 3aTEM UHTEPIPETUPOBATH MOJYUEHHBIN pe3ybTarT.

ConepxaTenpbHO-METOANYECKAST TUHUA «YHca ¥ BBIYMCICHUS 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJb30BAHUS ACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM mikojie. B crapumield mikosne oco00€ BHUMAHHUE YACHSIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBHIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIONIMX B CeO0s
UCIIOJIb30BAaHUE PA3IMYHBIX (OpPM 3alUCU JIEUCTBUTENILHOIO YHCIA, YMEHHE
palMOHAIIBHO BBIMOJIHATh JEHCTBUS C HUMH, JieJaTh MPUKUIKY, OLEHUBATH
pe3yabTar. OOyuaromuecss MOJy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYMCIECHUH,
BBITIOJIHCHUS JCHCTBUM C 4YHCIaMH, 3allMCaHHBIMM B CTaHJIApTHOM (dopme,
UCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIOBBIX BBIPAKEHHIA.

JIunna «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHus B cCTaplied MIKOJIe, MOCKOJbKY B KaXJOM paslieie MporpaMmbl
IPETyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3adad. OOyuyaromuyecs OBIaJE€BaIOT
pa3IMYHBIMM METOJAMHU PEIICHHS] UEJbIX, PAlHOHAIBHBIX, HUPPALUOHAIbHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUUECKUX W  TPUTOHOMETPUUYECKHX  YpaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lomydeHHble yMEHUS UCTIOJIb3YIOTCS ITPU MCCIIEI0BAHUN
(GyHKUMNA C TOMOILIBIO MPOU3BOAHON, PEUICHUH MPUKIAAHBIX 3aJad M 3a]ad Ha
HaxoXJIeHWe HaumOOJBIIMX W HAUMEHBIIMX 3HaueHuN ¢yHKuuu. JlanHas
coJlep)kaTenbHasl JIMHUS BKJIIOYaeT B ce0s Takke (QopMHUpOBaHUE YMEHUU
BBITIOJIHATD pacy€Thl Mo ¢opMmysiaMm, MpeoOpa3oBaHUsl UEIbIX, PAaMOHATIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHM, a TaKXKe BBIPAXKEHUH,



colepkalux CTeneHu U Jorapudmel. brarogaps u3ydeHUro anreOpandeckoro
Marepuaiga IMPOUCXOAUT  JAJIbHEHIEe  pa3BUTHE  AITOPUTMHUYECKOTO U
a0CTpPaKTHOrO MBIIUICHUS ydaliuxcsi, (OPMUPYIOTCS HaBBIKM J€TyKTUBHBIX
paccyxIeHui, pabOTBl C  CHMBOJBHBIMH  (OpMaMH,  TPEIACTABICHUS
3aKOHOMEpPHOCTEH U 3aBHCHMOCTEW B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npeanaraet d3(QQEeKTUBHbIE HMHCTPYMEHTBHI [UIsl PELICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aj[a4, HarJIsHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK
SI3bIKA HAYKHU.

ConepxxarenbHo-MeTOaUYecKass JWUHUS «DyHKIHH W TpaQuKu» TECHO
NEPEIIETAETCA C APYTUMHU JIMHUAMU Kypca, HOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MIOCJIEI0BATENBHOCTh U3YUYECHUS Marepuania. N3yuenune CTETICHHOM,
NI0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKLIHMA, UX CBOMCTB
U rpaduKOB, UCTIOJIb30BaHUE (DYHKITUH 71T pelIeHUs 3a7ad U3 APYTHX YUeOHBIX
NPEAMETOB U PEATbHOM KU3HU TECHO CBA3AHO KAK C MAaTEMaTUYECKUM aHAIU30M,
Tak U C pEIICHHEM YpaBHEHUW W HepaBeHCTB. [lpu 3TOM Oosbllioe BHUMaHUE
yaensiercss GOpMUPOBAHUIO YMEHUSI BbIpakaTh (OpMyJIaMH 3aBUCUMOCTH MEXKTY
pa3IMUHBIMU BEJIMYMHAMU, HUCCIEAOBATh IMOJIYYECHHbIE (DYHKIHUHU, CTPOUTH UX
rpaduku. MaTepuan 3Toi colepKaTeIbHON JIMHUK HAIleJICH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, IIO3BOJISIFOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paziuuHor dopMme: aHATUTHYECKOM, rpaduyeckoi u ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTUIO QJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nauHusa «Havama mMaremMaTH4ecKoro aHain3ay I03BOJISIET
CYIIECTBEHHO PACIIMPHUTH KPYI KaK MAaTEMaTUYECKUX, TAK U MPUKIAIHBIX 3a1ad,
JIOCTYTHBIX 00YYarOIIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh HUCCIEI0BATh U
cTpouTh Trpaduku (QYHKIUNA, ONpeneisiTh HX HauOOJbIINE W HaUMEHBIINE
3HAYCHUS, BBIYUCIIATH IUIOMAAN (QUTYp U OOBEMBI TeN, HAXOAUTh CKOPOCTH U
YCKOpEeHHUsl TporeccoB. JlaHHas coaepkaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH IOCTPOCHUSI MAaTEMATHYECKUX MOJENIEH pEalbHbIX CUTYyalUu,
HAXOXXJICHUS HAWJIYYIIero penieHus B MPUKIAJHBIX, B TOM YHCIE COLHAIbHO-
SKOHOMMYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMM MAaTE€MaTHYECKOr0 aHalIu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMAIBHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUsI, (OPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B Hayke, TeXHUKE W wHcKyccTtBe. OOydyaromuecss y3HAOT O
BBIJIAIONINXCST pe3yJIbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMAaTHUKU Kak
HAyKH, U UX aBTOpax.

ConepxaTenbHO-MeToANYEeCKast JIMHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBAIIIEHA  3JEMEHTAaM TEOPUU  MHOXKECTB. [€OpEeTHKO-MHOKECTBEHHbIC
NpeACTaBICHUs MPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTeMaTUKH W TpeJjiararoT



Hanbosiee YHUBEPCATBHBIN S3bIK, OOBEIMHSIIONINI BCE pa3/Ieiibl MAaTEMATHKH U €
NPWIOKCHUH, OHH CBS3BIBAIOT Pa3HbIC MaTEMaTHYCCKUE TUCIUIUIMHBI B CIHHOC
nenoe. [loaToMy BakHO JaTh BO3MOMKHOCTH IIKOJIBHHKY ITOHUMATh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH M HWCIOJIb30BaTh €r0 IS
BBIPKEHUSI CBOMX MBICIICH.

B kypce «Anre6pa W Hayala MaTEeMAaTHYECKOTO aHAM3a» MPHUCYTCTBYIOT
TAaKk)K€ OCHOBBI MAaTEMaTHYECKOTO  MOJCIUPOBAHUS, KOTOPBHIE IPU3BAHBI
c(hopMHUPOBATH HABBIKK MTOCTPOCHUS MOJICTICH PEaTbHBIX CUTYAIIHM, HCCIICIOBAHMS
TUX MOJIENIeH C MOMOIIBIO ammapara aiareOpbl ¥ MaTeMaTHYeCKOro aHalu3a U
MHTEPIIPETAINN TTOTYYCHHBIX Pe3yJbTaToB. Takue 3aJaHusl BIUICTECHBI B KaXKIbIN
U3 pa3JesioB MPOrPaMMBI, TOCKOJIBKY BECh MaTepHal Kypca IIMPOKO MCIIOIb3YyeTCs
JUTSI pelieHusT IPUKIIAAHBIX 3a1ad. [Ipu permeHnn peaqbHbIX MPaKTHYeCKUX 3aaad
y4Yamuecs pa3BUBAIOT HAOIMIOAATEIPHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh W KOHKPETU3UPOBATH
npobsieMy. JlesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3a/la4 OpraHU3yeTcs B MpoIlecce M3YYCHHsI BCEX TeM Kypca «Anredpa u Hayaia
MaTEeMaTHYECKOTO aHATTN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM mutaHe Ha HW3ydeHHE Kypca aiareOpbl M Hadal MaTeMaTHYEeCKOIO
aHaju3a Ha 6a30BOM ypoBHE OTBOAuTCA 2 4yaca B Henenmto B 10 kmacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a jBa rojia ooyuenus — 170 gacos.



COJEPXXAHME YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYUCTICHUSA

PaunonanpHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE NPOOH, MPOLICHTHI,
OeCKOHEYHbIE  MepUoJuYecKre  ApoOu.  ApupMeTHYEeCKHe  Olepaluu ¢
palMOHAIBHBIMU YHCIIAMU, TPE0OpPa30BaHMs YUCIOBBIX BhIpakeHui. [IpuMenenue
Ipo0elt ¥ MPOUEHTOB ISl PEIICHMs MPUKIAAHBIX 3a/a4 U3 Pa3IMYHBIX OTpaciien
3HAHUH U PEANbHOM )KU3HH.

JlelicTBuTenbHbIE 4Yuchaa. PanuoHanbHblE W UPPAUMOHAIBHBIE  YHCIA.
Apudmernueckue omnepauuud C JACUCTBUTEIbHBIMU 4YHciaaMu. [lpubnuxénnbie
BBIYMCJIEHUS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1uensiM  mokazareneM. CranpaptHas ¢dopma  3alucu
NeUCTBUTENbHOTO yucia. Mcnonb3oBanue mnoaxoxasuiedt  (GopMmbl  3alucH
JNEUCTBUTEIBHBIX YHUCE Ul PELICHUS NPAKTUYECKUX 3a7ad U IPEACTaBICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypasJibHOW  cremeHu.  JlelicTBus ¢
apu(pMETUYECKUMH KOPHSMH HAaTypaJIbHOM CTENEHHU.

CuHyC, KOCUHYC U TaHI€HC YHCJIOBOrO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI'€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHHe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelieHHEe HEPaBEHCTBA.
Mertoa MHTEpBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPAaBHEHUM U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPAaBHEHUN.

[IprMmeHeHnEe ypaBHEHUN W HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3a]a4
W 33]1a4 U3 PA3IMYHbIX 00JIaCTei HAyKH U PEabHOW KU3HH.

DOyHKUMU U TPaPuKH

@OyHkmus, cnocoObl 3amanus GyuHknuu. ['paduk  GyHknuu. Bzaumuo
oOpaTHbIe PYHKITUH.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHUd (yukuuu. Hynu QyHkiuu.
[TpomexyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast pyHKIMS ¢ HATypaJbHbIM U LEIbIM NOKa3zareneM. E€ cBolicTBa u
rpaduk. CoiicTBa u rpadK KOPHS N-0Oii CTEIEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEAEIICHUE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

Hauayia MmaTeMaTH4eCKOI0 aHAJIU3a

IlocnemoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEJOBATEIILHOCTEH.
MOHOTOHHBIE TOCHENOBATEIBHOCTH.

Apudmernueckas 1 reoMeTpuueckasl mporpeccuu. beckoneuHo yObiBaroias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYeCKOM
nporpeccund. Dopmysia CIOXKHBIX NMPOLEHTOB. VCmonp30BaHWE MPOTPECCUU IS
pelLIeHUs peAJIbHBIX 3a/]1a4 MPUKJIAJHOIO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHoKecTBO, omnepanuu HajJ MHoOXXecTBaMu. Jluarpammbl Jitiepa—BenHa.
[IpyumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO anmnapara ISl ONUCAHUA pPealbHbIX
IIPOIIECCOB U SBJICHUMN, TIPY PEIICHUU 3a71a4 U3 APYTHX YICOHBIX MPEAMETOB.

Onpenenenue, Teopema, CleCTBUE, JOKa3aTEIbCTRO.

11 KIIACC

Yuciia 1 BBIYUCTICHUSA

Harypanbuble u nensie yncia. [Ipu3zHaku JeIMMOCTH LEIbIX YUCE.

CreneHsb ¢ panMoHaIbHBIM MOKa3aresieM. CBOWCTBA CTEICHH.

Jlorapudwm uucna. JleciTuaHbie U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBaHue BhIpAXKEHHM, COACPIKAITUX JTOTapru(MBbI.

[IpeoOpazoBanue BBIPAKEHUH, COJEPKAIUX CTENEHU C PAMOHATBHBIM
IIOKa3aTeJIEM.

[Iprmepsl TPUTOHOMETPHUUYECKUX HEPABEHCTB.

[TokazarenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHUsI 1 HEPABEHCTBA.

CucreMbl TMHEWHBIX YpaBHEHUH. Pelienue NpuKIaaHbIX 3a7a4 ¢ MOMOLIBIO
CHUCTEMBI JIMHEWHBIX YPaBHECHUM.

CucTeMbl M COBOKYITHOCTH PAllMUOHAIIbHBIX YPABHEHU U HEPABEHCTB.

[IpumeHenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbBIX O0JacTel HayKW M pealbHOU
YKUA3HU.

DOyHKUMH U TPaPUKH

Oyukius.  [lepuonuueckne  ¢yHkuuu. [IpomMexyTkm  MOHOTOHHOCTH
dbyukiuu. MakcumyMmbl 1 MUHUMYMBI (yHKIuU. Haubosbliiee ¥ HauMeHbIIEe
3HayeHue (DYHKIMH HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKH.

[TokazatenbHas u norapudmudeckast GyHKIIMH, UX CBOMCTBA U TpaduKu.



Ncnonb3oBanue rpadukoB GyHKUIUNA 751 PEHICHUS YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB ¢GYHKIUN [JIs HMCCIECIOBAHUS MPOILECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NMPHU PEHICHUM 3a]a4 W3 JPYIHX Y4EOHBIX
IIPEIMETOB U PEAIbHOMN KU3HU.

Hauana MmaTeMaTH4eCKOro aHajan3a

HenpepsiBable pyHKIMKH. MeToa MHTEPBATIOB AJI PEIIEHUS] HEPABEHCTB.

[IpousBogHass  QyHkuuu. ['eomerpuuecknii W QU3NYECKHd  CMBICI
MIPOU3BOJHOM.

[IpousBognbie  sneMeHTapHbIX  GyHKUUA.  Dopmynbl  HaXOXKIEHUS
IPOU3BOJHON CYyMMBI, IPOU3BE/ICHUS U YACTHOTO (PYyHKIUH.

[IpumMeHeHre NMPOU3BOJHON K UCCAEAOBAaHUIO (PYHKIUMH Ha MOHOTOHHOCTbH U
sKkcTpemMyMbl. Haxoxnenrne HanOobIIero 1 HaMMEHbILEro 3Ha4eHusT (QYHKIUU Ha
OTpE3KE.

[IpyumeHeHne TPOU3BOJHOM I HAXOXKACHUS HAWJIY4IlIEero pELICHUS B
NPUKIAIHBIX 3aJa4yax, s ONPEACIICHUS CKOPOCTH Ipolecca, 3aJaHHOIOo
(dopmynoii nnu rpaduKoM.

[TepBooOpaznas. Tabnwuia mepBoOOPaA3HBIX.

WNurterpan, ero reoMmeTpuyeckuii W (QuU3MYECKHl CMBbICH. Bprancienue
uHTerpana no gpopmyne Hetorona—JleliOHura.



IIVIAHUPYEMBIE PE3YJIbTATbBI

OcBoenne yueOHOro mpeamera «MaTtemaThuka» OJDKHO OOecTieunBaTh
JOCTI)KEHHUE Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHus CIEAYIOMINX TUYHOCTHBIX,
MeETaInpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHbIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOrPaMMbl  y4eOHOTO TpeaMeTa
«MaremaTnka» XapaKTepU3yrTCs:

['paxxnanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WJIE€HAa POCCUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TpakIaHCKOTro oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aUMOJICMCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMHA 1 HA3HAYCHHUEM.

[TatprnoTnueckoe BOCIUTAHKE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN TPAXKTAHCKON UACHTUYHOCTH, YBOKCHHS K
IIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, HEHHOCTHBIM OTHOILLIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
K MCMOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYrUX HayKaxX, TEXHOJOTusX, cpepax
3KOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITETbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOSCHUE YCTOMYUBOTO OYAyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIKOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad, peLIeHUH, paccyKIeHuN;
BOCIPUMMYHBOCTBIO K MATEMAaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

@uU3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTeMaTHYeCKUE 3HAHUS B
UHTEpecax 3J0pOBOT0 U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHSATUU U

OT/bIXa, peryJispHas (dusnueckas aKTUBHOCTB); buznyecKoro
COBEpLIECHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN
NEATEIBHOCTBIO.

TpynoBoe BoCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOJIIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  JESATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccnrt W Ppeamu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTHIO K MaTeMaTUYeCKOMy OO0pa3oBaHUI0 U
caM00Opa30BaHUI0 Ha MPOTSIKEHUU BCEH >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HANPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphl, TMOHHUMAHUEM BIIHSHUS
COIIMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBbHON
cpedbl, OCO3HAHMEM TJIOOAJTBHOTO XapakTepa JKOJOTUYECKUX  MpoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUYECKUX 3HAHWM JJIsl pEIIeHUs 3a/1ad B
00JIacTH  OKpYXarlieil cpelabl, IUIAaHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUN JIJI1 OKPYKAIOIIEH CPEbI.

[HenHOCTH HAYYHOTO MO3HAHUSL:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ¢  OOIIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeTOBEYECKOW ACATEIBHOCTH, JTAroB €
pa3BUTHUS M 3HAYUMOCTH JJISI PA3BUTHUS LMBWIM3ALMHU; OBJIAACHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM MO3HAHUS MUPA;
FOTOBHOCTBIO OCYILIECTBIIATh MPOEKTHYIO M HCCIEIOBATENBCKYIO JIESITEIbHOCTh
VH/IMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMbI YU4E€OHOTO MpeaMera
«MaremaTuka» XapaKTepU3yOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHLIMU 0CUCTNEUAMU.

1)  Vuueepcanvmvie  noznaseamenwvuvle  Oelcmeus, — 0becneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJyCcalowe2o  Mupa,  NpuMeHeHue  102UYecKUux,
uccie0o8amenbCKux onepayuii, ymeHut pabomams ¢ uHgopmayueii).

bazoBeie noruueckue AeUCTBUS:

e BBISABIATHh U XapaKTEPU30BaTh CYIIECCTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, TOHATUNA, OTHOIICHUW MEXIY MOHATHAMU; (HOPMYIUPOBATH
OTIpe/ie/ICHUS]  TOHSATHUW; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJ1accu(UKaluy, OCHOBaHUSA JUIsl O0OOOUIEHUS M CpPAaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYIUPOBATH M  NPEOOPa3OBBIBATh  CYXKJICHUS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

BBISIBIISAITh ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeajiaraTb ~ KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIIOUCHH 110 aHAJIOTHH;
IPOBOIUTH CaMOCTOSATEIHLHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUU (MPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apryMEHTAIIHIO,
MPUBOJNTH TIPUMEPHI M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXXJICHUS U BBIBOJIBL;

BBIOMpATh Ccroco0 perieHus yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElUIEHUs, BBIOMpaTh Haubonee MNOAXOMAINIMI ¢ Yy4E€ToM
CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBrie uccnenoBaTenbCKUE JCHCTBUS:

WCIIOJI30BaTh BOMPOCKHI KaK MCCIIECIOBATEIHCKAN WHCTPYMEHT IMO3HAHUS,
dbopMyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBIMBaTh HMCKOMOE€ MW  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHUC;

IPOBOIUTH CaMOCTOSATEITLHO CIUTAHUPOBAHHBIN OKCIICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
0o0BeKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 33aBUCHMOCTEH MEXITY
00BbeKTaMHU, SIBJICHUSAMU, TIPOIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOBI [0 pe3ysibTaTaM
MPOBENEHHOTO HAOIONECHUS, WCCIEAOBAaHMS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IIPOTHO3MPOBATh BO3MOXXHOE pa3BHTHE TIPOIECCca, a TaKXKE BBIIBUTATH
MIPEMOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmariuei:

BBISBJISITh 1e(ULINUTH MHPOPMAIUH, TAHHBIX, HEOOXOAUMBIX JJIsi OTBETa
Ha BOIIPOC U ISl PELICHHUS 3a/1a4H;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(DOpPMALUIO
pa3IMYHBIX BUAOB U (HOPM MpEICTaBICHHUS;

CTPYKTYypUpPOBaTh MH(GOPMALIMIO, IPEJCTABIATh €€ B Pa3IMUHBIX (opMax,
WTIOCTPUPOBATh TpadUuecKy;



2)

OLICHUBATh HaJEKHOCTh UHpOpMaLuu 1o CaMOCTOSITEIILHO
c(hopMyITUPOBAHHBIM KPUTEPHUSM.
Vuueepcanvnvie  KOMMyHUKamuenwvle Oelicmeus, 0Oecneyusarom

CPOPMUPOBAHHOCHL COYUATLHBIX HABLIKOG 0OVUAIOUJUXCSL.
OOurenue:

BOCIpUHUMATh U  (OPMYyJIHpPOBAaTh CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIAIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pe3yJIbTaT;

B X0/ 00CYKJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaEMON TEMBI,
npo0seMbl, periaeMoi 3aJjauu, BbICKAa3bIBATh UECH, HAIICJICHHbIE HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXIEHHUS C CYXICHHSIMH JpPYTHX
YYaCTHUKOB AHAaiiora, oOHapyXUBaTh Pa3iWdHe U CXOJCTBO MO3UIIUN; B
KOppEKTHOM (popme GpopMyIupoBaTh pa3HOIIacusl, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJNbTaThl  pEHIeHHs  3aJayd,  JKCIIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTALMU U OCOOEHHOCTEW ayAUTOPHUH.

CoTpyAHUYECTBO:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
VH/IMBHUIyaJIbHON paOOThI MPH PElIeHUH YIeOHBIX 3a/1a4; MPUHUMATh 11eJTb
COBMECTHOM JeATEIBHOCTH, IUTAHHPOBATh OPTaHW3alUI0 COBMECTHOM
paboThI, pactipeAesaTh BUABI paOOT, JOTOBAPUBATHLCS, 00CYX IATh TMPOIECC
U pe3yibTaT paboThl; 00001aTh MHEHHUS HECKOIBKHX JIIOJICH;
y4acCTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHECHHI,
«MO3TOBBIC IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOW JIEHCTBHUSI C JPYTUMHU YJIe€HAMHA KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneuusaiom

Gopmuposarue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4¥, BEHIOMPATH CIIOCOO PEIICHHS C

y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEICHUH C Y4ETOM HOBOM MH(OpMAIUu.
CaMOKOHTPOJIB:

BJa/JeTh HaBBIKAMHM TIO3HABATENbHOM pediiekcuu KakK OCO3HaHUs
COBEpLIAEMBIX JEUCTBUU U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOJS Ipouecca H
pe3yJibTara peleHns] MaTEMaTHYECKOM 3a/1auu;



e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpU PEUICHUU
3a7laui, BHOCUTh KOPPEKTHUBHI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;

e OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSCHSTH
NPUYUHBI JTOCTUKEHHSI WIM HEJIOCTHXKEHHUS PE3yIbTAaTOB AEATEIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTEMaTHUYECKOTO aHAJIU3a»
Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUsS OJDKHO 00ECTeunBaTh JOCTHKEHUE
CJIEYIOIIUX MPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTATOB:

10 KJIACC

Yuciia 1 BBIYUCTICHUSA

OneprpoBaTb NOHATHUAMHU: PALMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U JeCSITHUHAs APOOb, TPOLEHTHI.

BoimonusaTe  apudmernyeckue  Omepalud € PAlUOHAIBHBIMH U
JNEUCTBUTEIILHBIMU YUCIIaAMU.

BbInonHATh NpUOIMKEHHBIE BBIYUCICHUS, UCTIONb3Ys MPABUIIa OKPYTJIEHUS,
JenaTh NPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATUSAMH: CTEIEHb C LEJIBIM IIOKa3aTelIeM; CTaHIapTHas
dopma 3amucu JEHCTBUTENBHOTO 4YMCIA, KOPEHb HATypajJbHOW CTEIEHHU;
UCIIOJIb30BaTh MOAXOAANIYI0 (DOPMY 3aIUCH IEUCTBUTENIbHBIX YUCEIN IS pEeLIeHUs
IIPAaKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMH: CUHYC, KOCHHYC U TaHI'€HC IPOU3BOJBHOTO YIJa;
UCIIOJIb30BaTh 3aIlMCh MTPOU3BOJIBHOTO yIJla Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIIH.

YpaBHeHUS U HEPABEHCTBA

OneprpoBaTh MOHATHAMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHE;

BoinonHATe npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPHUYECKNE YPABHEHMUS.

BoeimonusaTe mpeoOpa3oBaHUs LEIBIX, PAIMOHAIBHBIX W HPPAMOHAIBHBIX
BBIDQXKECHUH W  pelarbh OCHOBHBIE THIBI  LEJIBIX, PAalMOHAIBHBIX U
VPPALMOHAIBHBIX YPABHECHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA VISl PELIEHUS MAaTEMATUYECKHUX 33734
W 33]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKH U PEAIbHOU KU3HH.



MopenupoBaTh pealibHble CHUTyalldd Ha S3bIKe€ aireOphl, COCTaBIATH
BBIDOKCHHS, YpaBHCHHS, HEPAaBEHCTBA II0 YCJIOBHIO 3aJadd, HCCICIOBAThH
MIOCTPOCHHBIE MOJIENU C MCIIOJIb30BAHUEM arlapara ainreopsl.

DOYyHKIUU U TPaPUKHU

OnepupoBath MOHATUSIMH: (YHKIHS, CIIOCOOBI 3a/laHusd (PYHKIUHU, 00JaCTh
onpeneneHus] U MHOXKECTBO 3Ha4YeHWM (QyHKUMU, Tpaduk (QyHKIUH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh TMOHATUAMH: YETHOCTP W HEUYETHOCTh (PDYHKIUH, HYJIU
GyHKIIUU, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA.

Ucnonb3oBathk rpadguku GyHKIMN 17151 pelieHns] ypaBHEHUN.

CtpouTh M YHMTATh TpauKU JIMHEHWHONW (QYHKIIMU, KBAJIPATHUYHON (PYHKIIUH,
CTETICHHOUW (PYHKITUH C TETBIM ITOKa3aTEeIIeM.

Ucnonp3oBate rpaduku  QGYHKIUNA I UCCICAOBAHMS TIPOIECCOB U
3aBUCUMOCTEH MPHU PEIICHUH 3a/1ay U3 JIPYTUX y4eOHBIX MPEIMETOB M peallbHOU
KU3HU; BhIpaxaTh GOpMyJIaMu 3aBUCUMOCTH MEK/y BEJIMYMHAMHU.

Hauaja maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh TMOHATHUSMH: TOCIEAOBATEILHOCTh, apumeTHdecKas u
TreOMETpPUYECKast MPOTPECCHUM.

OnepupoBarth MOHATUAMH: OECKOHEYHO YyOBIBaIOIIasi reoMeTpuuecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUUECKON MPOTrpecCuu.

3amaBaTh MOCIEAOBATEIHPHOCTH PA3IMIHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOICTBA MOCIENOBATEILHOCTEH U POTPECCHIl ISl PEIICHHUS
peaNbHBIX 3a71a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

OnepupoBaTh MOHATUSIMH: MHOKECTBO, OTIEPAllUH HAJl MHOKECTBAMHU.

Hcnonp30BaTh  TECOPETUKO-MHOXKECTBEHHBIM  ammapaTr JUisl  ONUCAHUS
peaTbHBIX TPOIIECCOB W SBJICHHWM, MPU PEIICHUH 3a7ad W3 JAPYTUX y4eOHBIX
PEIMETOB.

OnepupoBarb  MOHATHUSIMMU: ONpeJiesieHre,  Teopema,  CIEeJCTBUE,
JI0Ka3aTeNbCTRO.

11 KJIACC

YucJia 1 BBIYUCJIEHUS

OnepupoBaTh TMOHATUSMH: HaTypajJbHOE, IE€JI0€ YHUCI0; MCIOIb30BaTh
MPU3HAKU JIEIMMOCTH IIEJIBIX YHUCEN, PA3JIOKECHUE YMCIIa HA MPOCThIE MHOXKUTEIN
JUIs1 pELICHUS 3a7a4.

OnepupoBaTh NOHATHEM: CTENIEHD C PAIIMOHAIBHBIM MTOKA3ATEIEM.

OnepupoBaTh MOHATHAMHU: JOTapu(pM UHCIA, JECATHYHBIC W HATypabHBIC
Jorapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumensaTh cBOMCTBa CTENMEHW g [peoOpa3oBaHMsl  BBIPAKECHUI;
OIIEpUpPOBATH IIOHATUSAMM: II0KA3aTEIbHOE YPAaBHEHME W HEPABEHCTBO; pELIaTh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonusaTe nmpeoOpa3oBaHUS  BBIPRXKEHUN, COJAEpKAIMX JIOTapu(pMBI;
ONEpUPOBATh MOHIATUIMMU: JIOTAPU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THUIIbI JIOTAPU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxonaute pemenus npocTenmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMU: CUCTEMA JMHEHHBIX YPAaBHEHUW U €€ pELICHUE;
UCIIOJIb30BAaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUIA PELICHUS IIPAKTUYECKUX 3a4a4.

Haxonute peuieHus MpoCTEUIINX CUCTEM M COBOKYITHOCTEW palMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopenupoBaTh pealibHblE CHUTyallud Ha s3bIKE€ anreOpbl, COCTaBIAThH
BBIP@KCHUSA, YpPaBHEHHs, HEPAaBCHCTBA U CHUCTEMBI [0 YCIOBHIO 3aJ1auy,
UCCIIEIOBATh TIOCTPOEHHbBIE MOJIENH C UCIIOJIb30BAaHUEM ammnapaTa anreOpsl.

DYyHKIUY U TPaPUKU

OnepupoBaTh  MOHATUAMM: NEpUOAUYECKass  (QYHKLIMS, MPOMEKYTKH
MOHOTOHHOCTH ()YHKLMH, TOYKH OKCTpeMyMa (QYHKIHH, HauOospliee U
HauMeHbIllee 3HAueHUd (QYHKIUUM Ha MPOMEXKYTKE; MCIONb30BaTh HUX MJIs
UCCIIEJOBaHMs (PyHKIINH, 3aJaHHON TpaduKOM.

OnepupoBaTh MOHATUSIMH: TpaUKU MOKA3aTeNbHOM, JOrapupMUYecKod u
TPUTOHOMETPUUYECKUX (YHKIUI; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
VCIIOJIB30BaTh JJIsl PELICHNS] YPAaBHEHNN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaUKU JTUHEHHBIX YpaBHEHHIA
Y UCIIOJIB30BaTh UX IS PELICHUSI CUCTEMBI JIMHENHBIX YPABHEHUN.

Ucnonw3oBate rpaduku GyHKOUNE JJIs  UCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEMN U3 APYruX y4eOHBIX TUCLUILINH.

Hayana MaTeMaTH4eCKOro aHajmu3a

OnepupoBaTh NOHATUSMU: HENpepbIBHAs (QYHKIMS; MPOU3BOIHAS (DYHKLINU;
UCIOJIb30BaTh TEOMETPUUYECKUIA U (PU3UUECKUI CMBICI MPOU3BOIHOM AJI pelIeHus
3a/1ad.

HaxoauTs npon3BogHbIE AIE€MEHTAPHBIX (QYHKIIUHI, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUSI, YACTHOTO (QYHKIIHI.

Hcnonp30BaTh NPOU3BOIHYIO AJIs UCCIEN0BAaHUS (DYHKIIMU HA MOHOTOHHOCTb
U SKCTPEMYMBI, TPUMEHSTh PE3YJIbTATHI UCCIEI0BAHUS K TOCTPOCHUIO TPa(HUKOB.

Hcnonp30BaTh NpOM3BOAHYIO MUl HAXOXKIACHUS HAWIY4IIEro pEIICHUS B
IIPUKJIAJHBIX, B TOM YHCJIE COLIMAIbHO-DKOHOMUYECKHUX, 3a1ayax.

OnepupoBaTh MOHATUSMHU: [E€pPBOOOpa3Hass M  MHTErpaj; MOHUMATH
reOMETPUYECKUI U (PU3NYECKUN CMBICI UHTETpaIa.



Haxomute mepBooOpa3Hbie 3JeMEHTapHBIX (DYHKIWN; BBIYUCIATH WHTErpPal
o ¢popmyne Herorona—JleiiOuura.

PemaTte mpukiagHbie 3a1add, B TOM YHUCJE COIHAIBHO-d)KOHOMHUYECKOTO U
bu3rgecKoro xapakrepa, CpeJICTBaMA MaTEeMAaTHIECKOTO aHAJTN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieioB U TeM (undgposwbie)
Kontpoabubie | IlpakTuueckue
n/n NPOorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
MHoXecTBa pallMOHAILHBIX U
1 eiicTBUTENbHBIX uncen. PanmonanbHbie 14 1 brbmmorexa LTOK
A -t https://m.edsoo.ru/1568aba3
ypaBHEHHUS U HEPABEHCTBA
5 @®yukuuu U rpaguku. CTeneHs ¢ LeabM 6 bu6muoreka [IOK
IIOKa3aTesIeM https://m.edso00.ru/1568aba3
3 Apudmerndeckuit KOpeHb N—0ii CTETIEHU. 18 1 bubnuoreka [IOK
HppanuoHaiibHble ypaBHEHUS U HEPABEHCTBA https://m.eds00.ru/1568aba3
DopmyJibl
4 TpUroHoMeTpuu. TpuroHoMeTpuIecKue 22 1 bubmorexa LHOK
P puit- 2P P https://m.edso00.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5 bubmorexa HOK
A POTP https://m.edso0o.ru/1568aba3
6 [ToBTOpenme, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1 bubmmoreka [IOK
3HAHUHN https://m.edso00.ru/1568aba3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




11 KJIACC

KoanuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgpossbie)
Kontpoabubie | IlpakTuueckue
n/n NMPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchbl
CrerneHb ¢ paliOHATLHBIM ITOKA3aTEIIEM.
1 [TokazarenpHas ¢pynkuus. [lokasarenpHbie 12 1 bubmmorexa LIOK
y ’ https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas pyHkIus.
2 .HOFapI/IiMI/IquKI/Ie (byaB:eHI/ISI U 12 bubmmorexa LIOK
P P https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
TpuronomeTpuueckue QyHKIUN U UX
3 rpa(bmcn T iFOHOMeTq)I/i/‘-IeC]j(I/IC 9 1 bubmmorexa LOK
P P p https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
N bubnmoreka [IOK
4 IIponsBonHas. [IpuMenenne npon3BoaHON 24 1 https:/m.edsoo.ru/fl1cAafd
bubmuorexa [JOK
° Hrterpar i ero npuMeHeHis d https://m.edsoo.ru/f11c4afd
. bubmuoreka [JOK
6 CucTeme! ypasHeHui 12 . https://m.edsoo.ru/f11c4afd
7 HarypaibHble U 1e/ble Yhcia 6 bubmmorexa [JOK
P i https://m.edsoo.ru/f11c4afd
[ToBTOpeHMEe, 006001IEHNE, CHCTEMATH3AITUS bubnuoreka [IOK
8 - 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHbIE Pe3yJAbTAThI 0CBOEHHSI OCHOBHOI
NPOBePSIEMOr0 .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro 001ero 06pa3oBaHus
pe3yJabTara
1 Yucna v BEIYUCICHUS
11 OmepupoBaTh TMOHATUSMH: PAlMOHAIBHOE W JCUCTBHTEIHFHOE YHCIIO,
' OOBIKHOBEHHAS U IECATHYHAS TPOOb, TPOLIEHTHI
12 BemonHATe  apudmMeTHyeckue omepanuu € PAalMOHAIBHBIMH |
' JIEHCTBUTEILHBIMH YHCIIAMH
13 BemmonHsaTe  mpuOMMKEHHBIE  BBIYMCICHUS, HCIONB3ysS  IpaBHiIa
' OKpYTJICHUS, JIeNIaTh MPUKUAKY U OLICHKY Pe3yJIbTaTa BHIYHUCICHUH
OnepupoBaTh MOHATUSMH: CTEIIEHb C LIEJBIM TOKa3aTesleM, CTaHAapTHas
14 ¢dbopma 3amucH IEHCTBUTEIBHOTO YHCIIA, KOPEHb HATYpPaIbHOW CTETICHH;
' UCIOJb30BaTh MOAXOAILYI0 (OPMY 3aIUCH JEHCTBUTENBHBIX YUCET JUIS
peleH s MPaKTHYECKUX 3a7a4 U MPECTABICHHS JaHHBIX
OmnepupoBaTh NOHATHIMH: CHHYC, KOCHHYC M TaHT€HC MPOM3BOJIBHOTO
1.5 yIJla; WCIOJIb30BAaTh 3alllCh IPOM3BOJBHOTO yIjia uepe3 oOpaTHbIC
TPUTOHOMETPHUYECKUE (PYHKITHH
2 VYpaBHEHMsI U HEPABEHCTBA
OnepupoBaTh MOHATUSAMH: TOXJECTBO, YPaBHEHUE, HEPABEHCTBO, IIEIIOE,
2.1 palnroHaiIbHOE, UPPAMOHATIEHOE ypaBHEHHUE, HEpaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
25 BeimonHATe  1peoOpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAKECHUH U
' peraTh TPUTOHOMETPHYECKUE YPABHEHHS
BrImonHATE TpeoOpa3oBaHus LENbIX, PAMOHATBHBIX U UPPAIIHOHATBEHBIX
2.3 BBIPQ)KEHUH W pellaTh OCHOBHBIE THIIBI II€JIBIX, PALMOHAIBHBIX H
MppaIMOHAIIFHBIX YPaBHEHH U HEPABCHCTB
24 [TpuMeHsATh ypaBHEHUS! U HEPABEHCTBA UIS PEIICHUS MaTeMaTHUECKUX

3a/la4 U 3aa4 U3 pa3JINIHbIX obnacrei HAyYKH U peaHBHOﬁ KHU3HHU




MopenupoBaTh peajbHbIE CUTYallMH Ha S3BIKE aiareOphbl, COCTaBIATH

2.5 BBIPA)KEHUS, yPAaBHEHMs, HEPABEHCTBA 10 YCIOBUIO 3aJlauH, UCCIIEI0BaTh
IIOCTPOEHHBIE MOJIEJIN C UCIIOIb30BAaHUEM alllapara ajareopbl
3 OyHKIMH U TpaPuKH
OnepupoBaTh TOHATHAMH: (QYHKIMSA, CIOCOOBI 3alaHus (QYHKIHH,
3.1 0o0JacTh OmpeneNieHuss M MHOXXECTBO 3HaueHWW (QyHKIuu, Trpaduk
(byHKIMH, B3aUMHO OOpaTHbIE (PYHKITUH
3.9 OnepupoBaTh MHOHATUSAMM: YETHOCTh M HEUETHOCTh (YHKIHMM, HYIH
' (GYHKIHH, TIPOMEKYTKH 3HAKOTTOCTOSTHCTBA
3.3 Wcnonb3oBathk rpaduku GyHKUMN 1)1 pellIeHUs] ypaBHEHUI
3.4 Ctpoutb W uyurtarth rpaduku UHEHHONH (QYHKIUH, KBaIpaTHIYHOU
' (GyHKIMH, CTENeHHOM (PyHKIMM C 1IeJIbIM IIOKa3aTeneM
Hcnonb3oBate rpapukd (QYHKUMH A7 MCCIEIOBAHUS MPOLECCOB U
35 3aBUCHUMOCTEN NpPU pEUIEHMM 33Jad U3 JAPYTUX Y4YEOHBIX MNPEIMETOB U
' peanbHOM  JKM3HHU, BbIpaXaTb (OpMyJaMU  3aBHCHUMOCTH  MEXIY
BEIMYMHAMU
4 Hauana MmaTemMaTu4eckoro aHanmsa
" OmnepupoBaTh MOHATUAMHU: IOCIENIOBATEIbHOCTh, apH(MeTHuecKas u
' reoMeTpHuuecKas porpeccun
OnepupoBaTh NOHATUAMU: OECKOHEUHO YOBIBaroOIIas IeoMeTpuyecKas
4.2 mporpeccus, CymMMma OECKOHEYHO  yObIBaloIled I'eOMEeTpHYECcKOi
MIpOrpeccuu
4.3 3agaBaTh NMOCIIEIOBATEILHOCTH PA3JIMYHBIMU CIIOCOOaAMU
W Hcnons3oBaTh CBOMCTBA IOCIENOBATEIBHOCTEM W INPOrPECCHH I
' pelleHMsl peabHbIX 33a1a4 NPUKIIaJHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
5.1 OnepupoBath MOHATHUSIMHI: MHOXECTBO, OTI€paIK HaJl MHOXECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar MJii ONHCAHUS
5.2 peanbHBIX MNPOLECCOB U SIBICHUHM, NpU peIIeHUuM 3aJad M3 JIPYyTrux
y4eOHBIX IPEIMETOB
5 3 OnepupoBaTh  NOHATUSAMHU:  OIpENEICHHE, TEOpeMa,  CJIEACTBUE,

J0Ka3aTCJIbCTBO

11 KITACC




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI

NPOBEPSIEMOro .
00pa3oBaTeJILHON MPOrPaMMBbI CpelHero o01ero odpa3oBanus
pe3yJibTarTa
1 Uucna u BBIYUCICHUS
OnepupoBaTh MOHATUSMU: HATypalbHOE, LEJI0€ YUCIIO; HCIIOJIb30BaTh
11 IIPU3HAKU JEJIMMOCTH LEJbIX YHMCEJ, PAa3JIOKEHHE YHUCIIa Ha IPOCThIC
MHOJKUTENH JUIsl PEIICHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTETIEHD C PALllMOHAIBHBIM I10Ka3aTeIeM
13 OnepupoBaTb  MOHATUSAMHU: JorapudM  UYWCNIA, JIECATHYHBIE H
' HaTypaJbHbIE JOrapu(pMbl
2 VYpaBHEHUS U HEPABEHCTBA
[IpuMeHsITH CBOMCTBA CTENEHU MJii HIpeoOpa3oBaHUs BbIPAXKECHUI,
2.1 OIEpUPOBATh IMOHATHAMM: IIOKA3aTEJIbHOE ypPAaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUI 1 HEPABEHCTB
BoinonHATe mpeoOpa3oBaHus BBIPAKEHUH, COAEpPKAIIUX JIOTapu(pMBl;
2.2 OINEepPUPOBATH NOHATUAMMU: JIOTapU(PMUUECKOE YPaBHEHUE U HEPABEHCTBO;
pemaTh OCHOBHBIC THITBI JIOTApU(MUUECKUX YPAaBHEHUI U HEPABEHCTB
2.3 Haxoauts pemieHns npocTeiux TpPUroHOMETPUYECKIX HEPABEHCTB
OnepupoBaTb NOHATUAMM: CHCTEMa JIMHEHHBIX YypaBHEHUH M €€
2.4 pEIlIeHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHHWH ISl PELICHUS
IIPAKTUYECKUX 3a7a4
25 Haxogute  pemieHuss NOpOCTEMIIMX CHUCTEM U COBOKYIIHOCTEU
' paloHaIbHBIX YPABHEHUI U HEPABEHCTB
MonenupoBaTh peanbHble CUTyallud Ha S3bIKE ajareOpbl, COCTaBIISTH
26 BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBMIO 3a]1a4H,
' UCCIIEIOBaTh TOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHHWEM alapara
anreOpbl
3 OyHKIMH U TpaduKh
OnepupoBaTh MOHATUAMU. NEpUOAMYECKAs (QYHKIUS, HPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMma (DyHKIWH, HauOoIbllee U
' HauMeHblllee 3Ha4eHUs! (QyHKIMU Ha MPOMEKYTKE; UCIOIb30BaTh UX IS
uccienoBaHus (QyHKIUH, 331aHHOH rpadrKomM
3.9 OnepupoBaTh NOHATUAMU: IPpapHUKH ITOKA3aTEIbHON, JIOTapU(PMUIECKON 1

TPUTOHOMETPUUYECKUX (PyHKIMI; H300pakaTb HMX Ha KOOPAMHATHOM




IUIOCKOCTH Y UCIIOJIB30BATH JUIS PEIICHUS] YPABHEHNUI U HEPABEHCTB

N300paxkaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpaduKu JHHEHHBIX

3.3 YPaBHEHHH M HCIIOJIB30BATh MX JUIA DPELIECHUS CHCTEMbl JIMHEHHBIX
YpaBHEHUI
34 Hcnonb3oBate rpaduku (GyHKIMHA OIS WCCIEAOBAHUS IPOLECCOB H
' 3aBUCUMOCTEH U3 APYTrUX yUEOHBIX AUCLUIINH
4 Hauvana matemaTtuyeckoro aHaausa
OnepupoBaTh MOHATUSMHU: HeENpepbiBHASA (YHKUUSA, MPOU3BOAHAS
4.1 (GYHKLIMHU; HCHOJb30BATh TI'EOMETPUYECKUH U  (PU3MUYECKUIl CMBICI
MIPOU3BOJIHON JIJI PELICHHUS 3a/1a4
4 HaxomuTe  mpOW3BOAHBIE  DJIEMEHTAapHBIX  (DYHKIHMHA,  BBIYHCIATH
' IPOM3BOJIHBIE CYMMBI, IIPOU3BEIEHHS, YACTHOTO (DYyHKIIUH
Hcnonb3oBaTh NPOM3BOJHYIO Ul  HUCCIEAOBAaHMS  (YHKIMH Ha
4.3 MOHOTOHHOCTb U IKCTPEMYMBI, IPUMEHATh PE3YyJbTaThl UCCIAEAOBAHUS K
HOCTPOCHMIO IrpahuKOB
A4 Hcnonp30BaTh IPOM3BOAHYIO Ul HAXOKICHHUS HAMITYUYIIETO PELICHUS B
' IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKHX, 3a7auax
A5 OnepupoBaTh MNOHATHAMHU: MEpBOOOpa3Has M HHTErpaj; MOHUMATh
' reOMEeTpPUUECKU U (PU3NYECKUN CMBICT UHTErpaja
16 Haxoauts nepBooOpa3Hble 3JIEMEHTapHbIX  (YHKIUM, BBIYUCISTDH
' uHTerpain no gopmyne Hetorona — JleiiGnuna
47 Pemarp npuknanHbele 3a7a4du, B TOM YHCIIE COLUAIBHO-DKOHOMUYECKOTO

U (puzngeckoro xapakrepa, CpeCTBAMH MaTEMaTHIEeCKOro aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna u BIYUCICHUSA
Panyonanbhele  yncna. OOBIKHOBEHHblIE M JECSATUYHBIE JAPOOM, IPOLEHTHI,
OeckoHEeuHBIE  TMepHoAMYEecKHe  ApoOu.  Apudmernuyeckue  Omepamuu ¢
1.1 paLMOHATIBHBIMU YHCIIAMH, IPeoOpa3oBaHUs YMCIOBBIX BbIpaxkeHui. [IpumeHeHue
npoOeil M MPOILEHTOB JUISl PEIIeHUs MPUKIIAIHBIX 33734 M3 Pa3JIUYHBIX OTpaciei
3HAHUW U peaIbHOM KU3HU
JleficTBUTENbHBIC qycIa. ParnmmonannHbie U HMppalroHaIbHbIE qycia.
1.2 Apudmernueckue omnepanuu C JACUCTBUTEIbHBIMH uuciaaMu. [IpuOmmkéHHbIe
BBIUUCIICHUS], TPABUJIa OKPYTJIICHHS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN
Crenenpb ¢ menbiM nokaszateneM. CrtanaapTHas ¢gopma 3amucu JeHCTBUTEIBHOTO
1.3 yucia. Mcnonb3oBanue moaxosiiei GopMbl 3alHCH ACHCTBUTEIbHBIX YHCET JUIS
pellIeHus MPaKTUUECKUX 3aad U MPEeCTaBICHUs JaHHbBIX
14 ApudmeTnueckuii KOpeHb HaTypajdbHOW cTeneHH. [leficTBus ¢ apupMeTHUECKUMHU
' KOPHSIMHU HaTypaJIbHOW CTETIEHU
15 CuHyc, KOCMHYC M TaHIEHC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIE€HC YHUCIIOBOIO apryMeHTa
2 VYpaBHEHUS U HEPaBEHCTBA
2.1 ToxecTBa v TOXKAECTBEHHBIE MPE0Opa3oBaHUs
95 [TpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKCHUI. OcHoBHbIE
' TpUTOHOMETpHUECKHe HOpMYIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pellleHHe HepaBeHCTBAa. Mertoa
' MHTEPBAJIOB
2.4 Pemienue nenbix U 1poOHO-pallMOHAIBHBIX YPAaBHEHHUI U HEPABEHCTB
2.5 Pemenune uppanoHanbHbIX YpaBHEHUIH U HEPABEHCTB
2.6 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM
27 [TpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MaTeMaTHUECKUX 3a/1a4 U 3a/1a4

U3 PAa3UYHBIX 00JIACTeH HAYKU U peasIbHON KU3HU




3 QOyHKIUN U TpaduKu
31 Oynkuus, cnocoObl 3amanus QyHkuuu. I'padux ¢yHxmmm. B3zaumao obOpaTHbIe
' byHKIHAHA
3. O06nacTe ompeneneHdss W MHOXECTBO 3HavueHWd GyHkiuu. Hymm dynkmum.
' [TpomMexyTKH 3HaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
33 CrenenHass (yHKIMS C HaTypajJbHBIM M LEJIbIM IOKa3zateneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
34 TpuronomeTrpuyeckass OKpYy>KHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (PyHKUIMN
' YHCIOBOTO apryMeHTa
4 Hauana maTemMaTHueckoro aHajinza
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCIENOBaTEIbHOCTEH. MOHOTOHHBIE
' MOCJIE0BATENBHOCTH
Apudmernueckass U TeOMETpHUEcKass Nporpeccuu. beckoHeuHo yObIBaromias
43 reomeTpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
' nporpeccun. dopmysna CI0XKHBIX MPOLEHTOB. lcnonp3oBaHue mnporpeccuu A
peLIeHHs] peabHbIX 3aJau MPUKIIAJHOTO XapaKTepa
) MHo>kecTBa U JIOTHKA
MHuoxxecTBO, omeparuu Haja MHOXecTBamu. Jlmarpammbl Diinepa — Benna.
5.1 [IpuMeHeHHE TEOpPETHKO-MHOXKECTBEHHOIO ammaparta s ONHMCaHUS peabHbBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 JIPYTUX yU4eOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbLCTBO
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUA
1 Uucna u BBIYUCIECHUS
11 HatypanbHsle u niensle yncia. [Ipu3Haky AeMMOCTH HEIbIX YUCEN
1.2 CreneHsb ¢ pallmoHaIbHBIM MTOKa3zareaeM. CBOWCTBA CTEIEHU
1.3 Jlorapudm uucna. [lecaTudHble U HATypajIbHbIE JOrapupMBbI
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 [IpeobpazoBanue BeIpaKEHHIA, COACPIKALINX JIOTapU(HMBI
95 [TpeoOpa3oBaHue BBIpAXKEHUN, COAEPIKAIINX CTENEHH C PAl[MOHAIbHBIM
' MoKasaresiem




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 IToka3aTenbHbIC yPABHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUs] U HEPABEHCTBA
26 Cucrtembl JMHEHHBIX ypaBHEHUU. PemieHwe MNpUKIAIHBIX 3aJad C MOMOUIBIO
' CHUCTEMBI JINHEVHBIX YPAaBHEHUI
2.7 CucreMbl U COBOKYITHOCTH pallMOHATIbHBIX YPABHEHHUM U HEPABEHCTB
28 IIpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 3a1a4
' ¥ 3a/1a4 U3 Pa3InYHbIX 00acTe HAYKH U peanbHOM KU3HU
3 DOyHKINUK U TpaPUKH
Oynkuus. Ilepuonuueckue ¢yHkuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKLHUH.
3.1 MakcumyMbl ¥ MHHUMYMbI (GyHKIud. Haumbonbliee M HauMeHbIee 3HAYCHUE
(GYHKLIHU HAa IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpaduKu
3.3 [TokazarenbHas u Jorapudmuueckas GyHKINU, X CBOMCTBA U IrpaduKu
3.4 Hcnonp3oBanue rpadukoB GYHKIWH sl peIIeHHs YpaBHEHUH 1 IMHEWHBIX CHCTEM
Hcnons3oBanne rpadukoB  QYHKIMA I WCCICIOBAaHHUS  TPOIECCOB W
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT NPU pEIIEHUM 3a7ad U3 JAPYTUX Yy4eOHBIX
MPEIMETOB U PEATbHOM )KU3HHU
4 Havana maremaTH4eCcKOro aHaiausa
4.1 HenpepbiBHble pyHKIUN. MeTOA HHTEPBAIOB /71 pEILICHUS] HEPABEHCTB
4.2 [TpousBonHas Gpynkuuu. ['eomerprueckuii 1 GpU3NIECKU CMBICI TPOU3BOIHON
43 [TponsBosHble 37eMeHTapHBIX (yHKIMH. DOpMySbl HAXOXKAECHUS IPOU3BOIHOM
' CYMMBI, IPOU3BEJCHUS U YACTHOTO (DYHKIIUI
[IpumeHeHHe TPOM3BOAHON K HCCIENOBAHUIO (YHKIMIA HAa MOHOTOHHOCTH H
4.4 sKCTpeMyMbl. HaxoxaeHne HauOoJblIero ¥ HauMEHbLIEro 3HaueHus (QyHKIUM Ha
OTpE3Ke
[TpuMmeHeHre POU3BOIHOM I HAXOXKAEHUS HAWTYUILEro pelieH!s B IPUKIIaIHbIX
4.5 3ajjauax, s OHpeeNeHUs CKOpOCTH Ipoliecca, 3aJaHHOro Qopmynoll wuiau
rpadukom
4.6 [TepBooOpasnas. Tabnuma nepBooOpa3HBIX
. WuTerpan, ero reoMeTpuueckuil U pusnyueckuii cmMpici. Brrunciaenne uaTerpaina mno

dbopmyne Hetotona — JleliOnuria




IPOBEPSIEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHNUSA K NMPeJIMETHBIM Pe3y/IbTaTaM OCBOCHHUS
NpOBEPSIEMOro OCHOBHOI1 00pa30BaTeJILHOM IPOrPAaMMBI CPEIHEro 00111ero
TpeOoBaHusl o0pa3oBaHusi

Brnanenne meronamu J0Ka3aTeNbCTB, AJITOPUTMaMH pELICHUS 3a]ad;
yMeHue (GOopMyJIHpoOBaTh U ONEPUPOBATH MOHATUSMH: OINpE/AEIICHHUE,
aKkcuoMma, Teopema, CIEJICTBUE, CBOICTBO, NPHU3HAK, JA0KA3aTENIbCTBO,
paBHOCHIIbHBIC (POPMYITUPOBKH; IPUMEHSTh UX; YMEHHE (POPMYyITUPOBAThH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEPXKAECHUE, MPUBOIUTH IPUMEPHl U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ| MAaTEMaTU4EeCKOW WHAYKIINU;
IPOBOJIUTh JIOKAa3aTEJIbHbIC PpACCYXkJIEHUs IpU pEHICHUH 3ajad,
1 OLICHMBAaTh  JIOTMYECKYIO  IPaBWJIBHOCTb  PACCY)KJIEHUH; yMEHHE
ONEepUpPOBATh MOHATUSMU: MHOXECTBO, MOJMHOXKECTBO, OINEpally Haja
MHOKECTBaMHU; YMEHHME MCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapart JJis ONMCaHMsI pealbHbIX MPOIECCOB U ABJIEHUHN U IPU PEIICHUN
3ajja4, B TOM 4YHCIE M3 JpPYrHX Y4eOHBIX MpPEIMETOB; YMEHHE
OIepupoBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHME 3a/1aBaTh M OINHUCHIBaTh Tpadbl pa3IUYHBIMU

croco6aMu; UCIOJIb30BaTh Ipadbl MPU pEeLICHUH 3a/1a4

YMeHue oneprupoBaTh MOHATUSMU: HATYypaJbHOE YHMCIO, LEI0E YHUCIIO,
CTETEHb C IeNIbIM MOoKa3aTejaeM, KOPeHb HATypalbHON CTENEHH, CTEIeHb
C palMOHAIBHBIM  TOKa3aTeleM, CTeNeHb C  JICUCTBUTEIHHBIM
nmokasarenem, JiorapuhM UWCIa, CHHYC, KOCHHYC U  TaHT€HC
IIPOM3BOJIBHOTO YHCJIA, OCTATOK [0 MOJYJIO, PALMOHAIBHOE YHCIIO,
UppAlMOHANIFHOE  YWCJIO,  MHOXECTBA  HATypalbHBIX,  LEJbIX,
2 palMOHANBHBIX, JEHUCTBUTEIBHBIX YHCENI, YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAaUMEHBIIMA OOIIMI JeNuTeNbh U HauMEHbIIee
oluiee kpaTHoe, anroput™ EBKinga npu pemieHnu 3agad; 3HaKOMCTBO €
pa3IMYHBIMM ~ TO3UIMOHHBIMM  CUCTEMAaMH  CUHUCJICHHS;  yMEHHE
BBITIOJIHSITh BBIYUCIICHUE 3HAYCHHM W MPeoOpa3oBaHUsl BBIPAKEHUU CO
CTeNEeHSIMH U Jiorapudmamu, npeodpazoBaHusi IPOOHO-PALMOHAIBHBIX

BBIPDA)KCHUM; YMEHHE OIEPUPOBATH IOHATUSAMHU: IIOCIIEIOBATEIBLHOCTD,




apudmernueckas nporpeccus, reoMeTpHYeCcKast porpeccus,
OCeCKOHEUHO yOBbIBalOIlass T'eOMETPUYECKas IPOTPECCHS; YMCHHE
3aJ1aBaTh MOCIIEOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE OIEpUPOBaTH MOHITUSAMHU: KOMIUIEKCHOE YHCIIO,
COMPSKEHHBIE KOMITJICKCHBIC YHCIIA, MOAYJIb U apTYMEHT KOMIUIEKCHOTO
gyucia, ¢opMa 3aMucH  KOMIUIGKCHBIX 4Hceld  (reoMeTpudeckas,
TPUTOHOMETpHUECKass W  anreOpawueckas); yMeTh  IPOU3BOIWTH
apumMeTHYeCKUEe JEUCTBHUS C KOMIUIGKCHBIMH YHCJIAMH;, IMPUBOJIUTH
NpPUMEpPhl  WCIOJIb30BAHUS  KOMIUIGKCHBIX — YHCEN,  OINEPUpPOBATH
MOHATUSAMH: MaTpuma 2X%X2 u  3X3, ONpeaenuTeNlb  MAaTPHIIHI,

I‘eOMeTpI/I‘-IeCKI/If/'I CMBICJI OITPECACIIUTEIIA

YMeHue onepupoBaTh NOHATHUSMHU: pPallMOHAIBHBIE, MppalOHAIbHbIE,
MoKa3aTelbHble, CTENEHHbIE, JIoTapu(pMUUYEeCKHe, TPUTOHOMETPHUUECKHE
YpaBHEHHMsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE ONEPUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTb
YpaBHEHM, HEpPaBEHCTB U CHUCTEM; YyMEHHE peulaTb YypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IOMOINBIO PA3NIMYHBIX MPUEMOB; pPEIIAThH
YpaBHEHUs, HEPAaBEHCTBA U CHCTEMbl C MapaMeTpoM; MPUMEHSThH
ypaBHEHHUS, HEPABEHCTBA, UX CUCTEMBbI JJI PELICHUS MaTEeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peaibHON )KU3HU

YMeHue onepupoBaTh NOHATUAMU: (YHKUUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTD (PYHKIUH, OrpaHMYEHHOCTh (YHKLIHUH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (YHKIUHU, HauOoJblliee U HauMEHbIIIEEe 3HAUCHUS
(GYHKIMU Ha IPOMEXYTKE, HEMIpepbIBHAS (DYHKIMS, aCUMOTOTHI rpaduka
GbyHKIMM, epBas U BTOPasi MPOU3BOAHAA (PYHKIIMU, TEOMETPUUECKUN U
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Has, ONpeneIEHHbIN
UHTETpall; yMEHUE HaXOJWUTh AaCUMMTOTHI rpaduka (QyHKUHU; yMEHHE
BBIUUCIATh IPOU3BOJHBIE CYMMBI, IIPOM3BEACHMs, YacTHOIO H
KOMIO3UIMN (YHKIUI, HAXOAUTh YpaBHEHHME KacaTelbHOW K rpaduky
(GYHKIMU; yMEHUE HaXOJIUTh NPOU3BOJHBIC SJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO [UIsl HUCCIEIOBaHUs (yHKIUH,
HaXOJUTh HauOOJbIIME W HAUMEHBIINWE 3HAYeHUs (YHKIMHA; CTPOUTH
rpad¥Ky MHOTOYJIEHOB C MCIIOJIb30BAHMEM ammapara MaTeMaTH4ecKoro
aHaJIN3a; IMPUMEHATh IPOU3BOJHYIO I HAXOXKACHUS HAWIydIlEero

peliCHusd B HNPHUKIAJAHBIX, B TOM YHCJIC COLHAJIBHO-DKOHOMHWYCCKUX U




(GU3HYECKUX 3a7a9ax; HAXOJUTh TUIOMIAIA U 00BbEMBI (GUTYP C TTOMOIIBIO
MHTETpaja; IMPUBOAUTH MPUMEPBI MAaTEMaTUYECKOIO MOJCIMPOBAHUA C

OMOIIBI0 T PEpeHIINATHHBIX YPABHCHHIMA

YMeHue onepupoBaTh MOHATHAMU: rpaduk QyHKIUH, OOpaTHas
GYHKIMS, KOMITO3MIUS (QYHKIHHA, JUHEWHas (QyHKIMs, KBaJpaTHYHAs
byHKIHA, panuoHaabHast byHKIMA, CTEIIEHHAsI byHKIMA,
TpUTOHOMETpHUYecKkne  (QyHKIHMH, OOpaTHbIE  TPUTOHOMETPHUYECKUE
¢byHKUMHM, TOKa3aTenbHas M Jorapumuyeckas (YHKIUU; YMEHHE
CTPOUTH TpauKH H3yYCHHBIX (DYHKIWH, BBHINOIHATH HPEOOpa3OBaHUS
rpaduKoB (YHKIUH, UCTIONB30BaTh TPAPUKH JJIs U3yUEHHs TPOLIECCOB U
3aBUCHMOCTEH, NPH PEIICHUU 3a]ad W3 JAPYTUX YYEOHBIX MPEIMETOB M
3a71au U3 peabHON JKU3HU; BBIPaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMY; HWCIOJB30BaTh CBOWCTBA M Tpapuku QYHKIMHA IS
peleHus ypaBHEHHI, HEPAaBEHCTB U 3a/1a4 ¢ MapamMeTpaMu; u300pakaTh
Ha KOOPAWHATHOM IIOCKOCTH MHOXXECTBA PEUICHUN ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 33Jaydl pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 337a4i U3 00JacTH YIPABJICHUS JTUUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA U HX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIEAOBATh IOJYYEHHOE PELICHHUE U
OLICHUBATh MPABIONOAOOHOCTh pE3yJNbTAaTOB; yYMEHHE MOJEIUPOBATh
peanbHBIE CUTyallUM Ha $3bIKE MATEMAaTUKH; COCTABJIATH BBIPAXKCHMUS,
YpPaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMbl IO YCIOBHMIO 33J1a4H,
UCCIEA0BATh IIOCTPOEHHBIE MOJEIHM C HUCIOJB30BAaHUEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHne onepupoBaTh MOHATUSIMH: CpeliHee apudMeTudecKoe, MeauaHa,
HauOonblllee W  HAaWMEHbIllee 3HA4YCHHUsS, pa3Max, JUCIepCHs,
CTaHIApTHOE OTKJIOHCHHWE YHCIOBOTO HaOOpa; YMEHHE M3BJICKATh,
UHTEPIPETHPOBaTh WH(GOpPMALMIO, MPEACTaBICHHYI0 B Tabnmuiax, Ha
JIarpaMmmax, rpagukax, OTpa)karollyo CBOWCTBA peabHbIX MPOIIECCOB U
SBIIGHUH; MPEACTABIATh HH(DOPMALIUIO C TOMOLIBIO TaOJIHIl U AUATPAMM;
HCCIICA0BAaTh CTATUCTUYCCKUC OAHHBIC, B TOM 4YUCIIC C MNPUMCHCHHCM
rpaduyecKux  METOIOB U  DIIEKTPOHHBIX CPEICTB; TrpauuecKu
UCCTIEAOBaTh COBMECTHBIE HAONIONEHUS C TIOMOIIBIO  JUarpaMm

paccerBaHMsl U JTMHEHHOHN perpeccuu




VYMeHue onepupoBaTh IOHATUSMH: CIIy4alHBIM OIBIT W CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIYy4YalHOTrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TIpa)UYeCKUX METO/I0B; NPUMEHSTH
GbopMyJIBl CIIOKEHUSI M YMHOXEHHs BEpOATHOCTEH, (hopMyiy MOJHON
BepOsATHOCTH, (popmyiry bepHymm, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATh BEPOATHOCTH pEAIbHBIX COOBITMH; yMEHHE OIEepUpOBaTh
MOHATUSAMM: CllydaiiHas BEJIWYMHA, pACIpPEACIICHHE BEPOSTHOCTEM,
MaTEMaTUYECKOE OKHUJAHHUE, IUCHEPCHS M CTAaHJAPTHOE OTKIOHEHHE
CIlydyailHOH BeNMYMHBI, (YHKIUU pPACIpENeNieHUs] ¥  IUIOTHOCTH
PaBHOMEPHOI'0, TIOKA3aTEIbBHOTO W HOPMAJbHOTO  PAaCHpENEICHU;
YMEHHE MCIOJb30BaTh CBOWCTBA W3YYEHHBIX pACIpPENCICHUN Ul
peleHusl 3aaad; 3HAKOMCTBO C HOHATUSIMM: 3aKOH OOJIBIIMX YHCel,
METOABI BBHIOOPOYHBIX HCCIICOBAHUH; YMEHHE TPHUBOJUTH IPUMEPHI
NPOSIBICHUS 3aKOHA OOJIBIIMX YHMCET B HMPUPOAHBIX M OOILIECTBEHHBIX
SABJICHUSX; YMEHUE OIIEpUPOBATh MOHATUAMU: COUETAaHUE, IIEPECTAaHOBKa,
YUCIO COYETaHWH, YHMCIO INepecTaHoBOK; OumHOM HpbloToHa; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PacCy KACHHS I PEIICHUS 3aa4;
OLICHUBATh BEPOATHOCTH peabHBIX COOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH NIOJYyYCHHBIA PE3YIbTAT

YMeHHe OmepupoBaTh IOHATUSAMH: TOYKa, IpsAMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIUIA, IUIOCKMHA yrodi,
JBYIPAHHBIA yroj, TPEXTPAHHBIA YIOJI, CKPELIUBAIOLIUECS IPSMBIE,
NapaJUIEIIbHOCTh U NMEPIEHINUKYISIPHOCTh NPSAMBIX U IUIOCKOCTEH, yroi
MEXIY NPAMBIMH, YIOJd MEXAY IPSIMOM U IUIOCKOCTBIO, YI'OJI MEXKIY
IJIOCKOCTSIMH, PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IPSAMBIMU, PACCTOSIHUE MEXY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPU
pelIeHnr 3aa4 U3ydeHHbIe (AaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB  OKPY)KAIOLIET0 MHpa; CTPOUTH
MAaT€MaTHYECKUE MOJEIN C IOMOIIBK) T€OMETPUYECKHX IOHATHI H

BCJIMYHNH, PCIIATh CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3aaa4YU
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YMeHue onepupoBaTh MOHATHAMM: IUIOMIAJAL (QUryphl, 00bEM (UTYDBI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHHUK, CEUEHHWE MHOTOTPAHHHUKA,
Ky0, mapajulenenuiesa, MNpu3Ma, NUpamMuaa, (Gurypa M IMOBEPXHOCTb
BpallleHus, MWIHHIpP, KOHYyC, map, chepa, miomans chepsl, IUIomaib
MOBEPXHOCTU NHMpaMMJIbl, MPU3MBI, KOHyca, LWIHHApA, 00BEM KyoOa,

IpAMOYIOJIbHOTO HapaJuICICIuineaa, nupamMuabl, IPU3MbI, LHUIXHApPA,




KOHYCa, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYECHMsI KOHyCAa W LIWJIMHJIPA,
napajyieJbHble OCH WM OCHOBAHUIO, CEUYEHUE 1Iapa, IJIOCKOCTh,
Kacaromascs cQepsl, IUINHIPA, KOHYCAa; yYMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, N300pakaTb MHOTOTPAHHUKH, (UTYPHI U MOBEPXHOCTH
BpALICHUs, UX CEYECHMsI, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (DUTYP, CAMOCTOSITENEHO
(bopMyIHpOBATH OIpENEICHUS] U3Yy4aeMbIX (UTYp, BBIABUTATh THITOTE3BI
0 CBOICTBaxX M MpU3HAKAX TeOMEeTpudecKux (Guryp, o00CHOBBIBaTh WM
OlpoBepraTh MX; YMEHHE TMPOBOAUTH Kiaccupukanuioo ¢uryp mno
pa3IMYHBIM TpPU3HAKaM, BBINOJTHATH HEOOXOIUMBIE IOMOJHUTEIbHBIE

MOCTPOEHUS
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YMmenue OICpHUPOBATH IIOHATUAMMU. JABHUXKCHHUC B IPOCTPAHCTBC,
napajuieNIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOA00MS, TMOMOOHBIE QUTYPBI, yMEHHE
pacrio3HaBaTh paBHBIE W MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPHUPOJIE,
UCKYCCTBE, apXHUTEKTYypPE; HCIIOJIb30BATh T'€OMETPHUUECKHE OTHOIICHHUS
NP pPEUICHWW 3a/ad, HaXOJWTh TEOMETPHYECKHE BEIHYWHBI (IUIMHA,
yroi, IUIOmanb, OOBEM) NpU pElICHHH 3aJad M3 JPYyruxX Y4eOHBIX
NPEIMETOB M U3 PEajbHOHN JKU3HU; YMEHHE BBIUUCIATH TE€OMETPHUYCCKHE
BEIMYMHBI (IJIMHA, YrOJ, IUIOMalb, O0BEM, IUIOMIA/b MOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBIC (DOPMYIJIBI M METOJBI, B TOM YHCIE. IUIONIA]b
MOBEPXHOCTU MUPAMUIBI, IPU3MBI, KOHYCa, HWIHH/PA, TUIOMAIL CHEpHI;
00bEéM Ky0a, MPSMOYTOJBHOTO TapajuIeJIeNHIe/ia, MUPaMHIbI, TIPH3MBI,
IWIMHIPA, KOHYycCa, INapa, YMEHHUE HAXOIUTh OTHOUIEHHE OO0BEMOB

1oJI00HBIX QUryp
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VYMmenune OIICPHUPOBATH IMOHATHUAMU: NPAMOYTOJIbHAA CUCTEMAa KOOPAHWHAT,
BEKTOp, KOOPIWUHATHI TOYKH, KOOPIMWHATHI BEKTOpa, CyMMa BEKTOPOB,
NpPOM3BEJICHUE BEKTOpA Ha 4YHCIIO, PAa3JIOKECHHE BEKTOopa Mo 0asucy,
CKaJIIPHOE TPOM3BEJICHUE, BEKTOPHOE MPOM3BEACHUE, YIOJ MEXIY
BCKTOpaMH; YMCHHEC HCIIOJb30BaTh BCKTOpHBIfI u KOOpI[HHaTHBIfI MCTO
JUIS  pEIICHHs] TEOMETPUYECKMX 3aJad W 3aJad JPYyTrux Yy4eOHBIX

MPEIMETOB
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YMmenune BI)I6I/IpaTI) HOI[XOII?IHII/II;'I MeTod I PpCHICHUA 3aldaydu,
IMNOHUMAaHHUEC 3HAYUMOCTU MATCMATUKU B H3YUCHUU [MPUPOIHBIX U
O6HI€CTB€HHI>IX mponeccoB n SIBJIGHI/If/'I; YMCHHUEC  pacClio3HaBaTb

MMPOABJICHHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHUC IIPHUBOIUTDH




IIPpUMEPBl  MAaTEMaTUYECKUX OTKPBITUH POCCHMCKOM H  MHUPOBOU

MaTeMaTHYECKOM HAayKH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
ITIO MATEMATHUKE

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA

Kon
1 Yucna v BBIYUCIICHUS
11 HarypanbHblie u nienble yncia. [Ipu3Haky AeMMOCTH HEIbIX YUCE
19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE W JIECSATHYHBIE JIpOOU, TPOIEHTHI,
' OeCKOHEUHbIEe IEPUOIUIECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypajdbHOU cTeneHu. JlecTBus ¢ apuMeTHUeCKUMU
' KOPHSIMH HaTypaIbHOU CTCTICHH
14 Crenens ¢ nenbmM nokaszateseM. CTeneHs ¢ pallioHaJIbHBIM Noka3aTeneM. CBoMCTBa
' CTETICHH
15 CuHyC, KOCHMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' APKTAHTEHC YHUCIIOBOTO apTryMeHTa
1.6 Jlorapudm yucna. /lecaTuynble U HaTypajibHbIE JOrapupMbl
JHeiictButenpHpie  uucia. ApudMeTHYecKHue oOmepaluu C JACHCTBUTEIbHBIMU
1.7 guciiaMu. [IpuOnmxEHHbIe BRIYUCIICHUS, PaBUiIa OKPYTJICHUS, IPUKHAIKA U OI[CHKA
pe3ylbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBaHue BhIpaKEHUN
1.9 KommiekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Llenpie u 1poOHO-pallMOHATBHBIC YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHUS
2.4 [lokasarenbHble U JIorapupMUUIECKUE YpaBHEHUS
2.5 [enpie u 1poOHO-paIiOHATBHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEHCTBA
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Konsarun F0.M., TkaueBa M.B. u ap., AKIMOHEpHOE 00I1IECTBO

«M3parenscTBO «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



INOACHUTEJIBHAS 3AIINCKA

Pabouass mporpamma ydeOHoro xypca «I'eomerpus» 0a30BOro ypOBHS s
oOyuarormuxest 10 -11 «kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO
rocyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHapTa CPEAHEro o0IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBIIEMBIX K
MaTEeMaTHYECKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHICKOTO 0O0pa3oBaHU.
Peanuzamnus nporpamMMbl 00ecTieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETEHITUSIMH,
COCTABJISIFOIIMMHU OCHOBY JJIS CaMOPa3BUTHs M HENPEPBHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYpPHOTO, JWYHOCTHOTO M TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTU 00yYarOIIUXCsl.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

Baxxnocth yueOHOro Kypca Te€OMETpUM HAa YpPOBHE CpPETHEro OOIIero
oOpa3zoBanusi OOYCJIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTHIO METANpPEAMETHBIX U
PEeIMETHBIX PE3yJbTaTOB OOyUYeHHUS TEOMETPHH B HAINPABICHWU JHMYHOCTHOTO
pa3ButTusi oOydarouuxcsi, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MAaTeMaTUYECKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YICOHBIX TUCIUIUINH. Pa3BuTne y o0ydarommxcs
MPABUWIBHBIX TPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU TC€OMETPUUYECKUX
a0CTpakIii, COOTHOIIEHUH PEAJTbHOTO W HJICAJTBHOTO, XapaKTepe OTpPaKEHUs
MAaTEMATUYECKOM HAyKOW SBJICHUW M IMPOLECCOB pPEAJIbHOTO MHPA, MECTE
T€OMETPHUH B CUCTEME HayK U POJH MaTEeMaTHYECKOTO MOJAETUPOBAHUS B HAYYHOM
MO3HAaHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalllMXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTaliyd B
COBPEMEHHOM OOIIIECTBE.

'eomeTpus sBisieTcss OJHUM U3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHus, Tak KaK 00€CleYyMBacT BO3MOXXHOCTh M3YUYEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOU HAMPaBIEHHOCTH, TaK M TyMaHUTAPHOM.

Jlornyeckoe MblIUIeHHEe, (HOopMUpPyeMOe MpU HU3YYEHUH OOydaroluuMucs
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHH IIETIOYKH JIOTUYECKHUX YTBEPKICHUN
B XOJI€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIIBUTATh U OMpPOBEPraTh
TUIOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCS TMPHU PEUICHHH 3a/lad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCeX 0ONacTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalnus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIIOBUE €ro COIMaJIbHOTO ObITHs, (opma
OTPaXXEHUsI OKPYKAIOIIETO MHUPA, YCIOBHE YCIEITHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3zoBaHus  JeHCTBUTENHLHOCTH. OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEIUHSET pa3Hble BHIb yYEeOHOW U TPYIOBOW MACSITEIHHOCTH,



SBIIIETCSI OJHUM W3 MPOQPECCHOHAIBHO BAXXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3a7a4a (HOpPMHUPOBAHUSI Yy OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBINLICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYILIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESTENHHOCTH IT0 MHOTUM HAIIPaBJICHUSIM.

Llens ocBoenust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 6azoBoM
ypoBHE 00yueHus — oOieoOpazoBareibHOe U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyarouuxcst  yepe3  oOecredyeHWe  BO3MOXKHOCTM  NPUOOPETeHHUS] U
WCIIOJIb30BAHUSA CHCTEMATHUYECKUX TIE€OMETPUYECKUX 3HAaHMM W JCUCTBHUI,
CHEeU(PUIHBIX T€OMETPUH, BO3MOXHOCTH YCIEIIHOTO MPOIOJKEHUSI 00pa3oBaHus
0 CTICIIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIb30BAHIEM T'€OMETPHH.

[Iporpamma 1o reoMerpuu Ha 0a30BOM YPOBHE IMpeJHA3HAYEHA s
00ydaromuxcsi CpeAHEH IIKOJbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YPOBHE OCHOBHOTO 00miero obpazoBanms. Takum oOpazoM, oOydarommuecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOMTH OOIIME MaTeMaTHYECKHE YMEHHs, CBA3aHHbIE
CO cCHeuu(puKOd TEeOMETPUU U HEOOXOJIMMBbIE IS >KU3HH B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXHOCTh M3Y4YHTh T'€OMETpHUIO Ooliee
IIyOOKO, €CIM B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHYECKHX
3HAHUAX B MPOPECCHOHATIBLHON AESITENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHUS MPOrpaMMbl OOECIEUMBAETCS PELICHHEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMHM 3aJadyaMud  OCBOEHHS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opMupOBaHHE TPEICTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJBTYpPbI U OCO3HaHHE €€ B3aMMOCBSA3H C OKPYKAIOLUIIM MHPOM;

e (opmupoBaHue mpeaCTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpalleHUs
KaK O BOXHEHIINX MAaTEeMAaTHUYECKUX MOJIENSAX, TTO3BOJISIONIMX OMUCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAOLIEro MUpa;

e (dopMHUpOBaHME YMEHMS pAcCIO3HABaTh Ha 4YEpTEX axX, MOJEISIX H B
pearbHOM MHPE MHOTOTPAHHHUKY U TeJIa BpaIllEHUS;

e OBJAJCHHE METOJAMH PEIICHMs 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSX
IPOCTPAHCTBEHHBIX (PUTYD;

e (dopMHUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATHSIMH O
MHOTOTPaHHHUKAX U TeJlaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAQJCHUE  AJITOPUTMAMHU  pEHICHUS  OCHOBHBIX  THUIIOB  3aJlay;
dbopMuUpOBaHHE YMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHBIC
pacCyXJIeHUs B XOJI€ PELIEHUs CTEPEOMETPUYECKUX 3aJad U 3a7ad C
NPAaKTHUYECKUM COJIEP KaHUEM;

e pa3BUTHE UHTEJUIEKTYaJlbHBIX ~ M TBOPYECKHUX  CIOCOOHOCTEM
oOyyJaronuxcsi, MO3HABAaTEIbHON  AKTHMBHOCTH,  HCCIIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIILICHUS;



e (opmupoBanue GyHKIHOHATBHOM IPAMOTHOCTH, pEIEBaHTHOM
FEOMETPUU: YMEHUE pacro3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peaJbHBIX KU3HEHHbBIX
CUTyallUsIX U INPU HM3YYECHHUH APYIHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha A3BIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKUE MOJEIIH, IPUMEHATh OCBOCHHBIN
FeOMETPUYECKUI anmapar sl pPelIeHUs] MNPAKTUKO-OPUEHTHUPOBAHHBIX
3aJla4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YIIbTaThI.

OTnUYUTENbHON OCOOEHHOCTHIO MPOrPAaMMBbI SBIISETCS BKIIOYEHHE B KypC
CTEpEOMETPUM B HayaJle €ro HW3y4YeHUs 3aJay, pelIaeMblX Ha YpPOBHE
MHTYUTHUBHOTO MO3HAHMUS, U ONpeeIéHHBIM 00pa3oM OpraHu3oBaHHasi paboTa Hajl
HUMH, YTO CHOCOOCTBYIOT PpAa3BUTHIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOTO
MBILIJIEHUS, CTUMYJIMPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JAIbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Ipeanourenue oTaaéTcsl HArISAHO-KOHCTPYKTUBHOMY METOy OOy4YEeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUSA MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAaKTUYECKOM JEATENBbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX IPEIACTABICHUMN Y
yYallUXCsl B Kypce€ CTEPEOMETPUM MPOBOAMUTCS 3a CUET pEIIeHUs 3aJad Ha
CO3/IaHHE  MPOCTPAHCTBEHHbIX 00pa30B W  3aJady Ha  OIEpUPOBAHUE
POCTpaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HAIJIAIHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO COAEPIKAHMUS.

OcHoBHBIE copaepKaTenbHbie TUHUN Kypca «['eomerpum» B 10-11 kmaccax:
«MHuororpanHukmn», «lIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», « Tela BpaleHus»,
«BekTopsl U KOOpAMHATHEI B TPOCTPaHCTBE». DOPMHUPOBAHUE JTOTHYECKUX YMEHUN
pacnpenensierca He TOJIBKO [0 COJIepKaTelIbHbIM JIMHUSIM, HO W 1O T0JaM
00yueHHUs Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHusl.

Copepxanue 00pa30BaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI pabouedl mporpaMMbl, pachpeneNéHHbIM 10 TrojaM o0O0yyeHwus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOObI OBJQJCHHE T€OMETPUUYECKUMU
HNOHATUSMU U HAaBBIKAMHM OCYLIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYNATENbHO, €
cOOI0ICHUEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAINCH B
OOIIyI0 CHUCTEMY T'€OMETPUYECKHMX MPEJICTABICHUNA OOYyYaronIuxcs, paclimpss u
yrayonsia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoguTcs 2 yaca B Henenro B 10 kimacce u 1 yac B
Heaemo B 11 kmacce, Bcero 3a iBa roga ooyuyenus - 102 yueOHbIX daca.



COJEPXXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M IJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TOHATUS ~ cTepeoMeTpud. Touka, TmpsMas, IUIOCKOCTb,
npoctpancTBO. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIIC/ICTBUS U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsAMBIX B TNPOCTPAHCTBE: IEPECEKAOIIMECH,
napajuleJIbHble M CKpeuuBaronmecs npsamele. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIABHBIE IPAMBIE B  IPOCTPAHCTBE;
[IapaJUICIBHOCTh TPEX NPAMBIX; MApPAJIEIBHOCTh NMPAMOW M IUIOCKOCTU. YTIUIBI C
COHAIIPaBJICHHBIMH CTOPOHAaMH; YroJd MEXIy HpsSMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh IIJIOCKOCTEN: rapasuiesibHbIE IJIOCKOCTH; CBOMCTBa
napajieNbHbIX IUIOocKocTed. I[lpocreiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: T€TPadp, KyO, napajieenunea; IoCTPOeHHE CEUSHHI.

[leprieHAUKYISIPHOCTh NPSIMOM U TJIOCKOCTH: MEPIEHIUKYIISIPHBIEC MPSAMbBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAJJIEIBHBIE W MEPHECHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
NEPNEHANKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUDIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[leprieHAMKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 10  IJIOCKOCTH,  Mpoekuuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYNSAPHOCTh  IUIOCKOCTEW: NPHU3HAK  IEPIECHIUKYJSIPHOCTH — JIBYX
IJI0CKOCTEN. TeopeMa 0 TpEX MepHeHIuKyIspax.

MHororpanHHuKHu

[ToHATHE MHOTOTrpaHHHKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIIbIE
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yronpHas
npu3Ma; TPAaHU U OCHOBAHUS MPHU3MBbI; IpsMasi ¥ HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIbHBIN
napajiesienune] U ero cBorcrBa. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHME MUPAMUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TPABUJIbHAS U
yced€éHHasg MNHMpaMuaa. OJEMEHTBl Npu3Mbl M nupaMuasl. [IpaBuiibHBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA IPU3MA U
NpaBWIbHAs NHpPaMUJIa; NpPaBUIIbHAs TPEYroJibHash MNHUpPaMHAA W TPaBUIIbHBIN
teTpadip; KyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPaHHUKAX: OKTadJp,
noaeKa’ap U ukocadap. CeueHus Npu3Mbl U TUPAMU/IBI.

CummMmeTrpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, NPSIMOM,
IUIOCKOCTH.  DJIEMEHThl CUMMETPHUM B  NHPaMHJIaX, HapajUielenunenax,
MPaBUWJIbHBIX MHOTOTPAHHHUKAX.



Bbluncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pE&Opa, JIuaroHaiu, YIJIbL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSAMOM MPU3MBI,
IJIOLAJAb OCHOBAaHMM, TeOpeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM IPU3MBIL.
[Inomans OOKOBOII MOBEPXHOCTM U TOBEPXHOCTH MPABHIBHON MUPAMMIBI,
TeopeMa O Iulomand yceuéHHoM mnmpamuabl. [lonstne 06 00béMe. OOBEM
UPaMUAbI, IPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMU NTOTI00HBIX TEJL.

11 KJIACC

TeJsia BpaleHus

Hununapuueckas MOBEPXHOCTH, oOpasyrolue UIUHAPUYECKON
MOBEPXHOCTH, OCh LWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi MOBEPXHOCTh, OOpa3zylollas MU OCh; IUIONIaAb OOKOBOM M TMOJHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: ocHOBaHME U BeplilinHa, 00pasyroias
U OCh, IUIOMQAb OOKOBOM U TOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye 1 BEICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paaudyc, AUAMETP; IUIONIAJb MMOBEPXHOCTU CQEPHI.
B3auMHoe pacnionoxkenue chepsl U MIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI01a/1b CEepHI.

N3o0OpakeHue Te BpallleHus Ha MII0CKOCTU. Pa3BEépTka uanHIApa U KOHYca.

KomOvHanuu Tem BpamieHWss ©W  MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKoJIO cdeprl; chepa, BOHCAaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpAallICHMUS.

[Tonsatue 06 06nEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
PSIMOYTOJIEHOTO Tapajuiesienurena u ciaeactBuss u3 He€. OO0bEM uiaMHApa,
konyca. O0BEM 1mapa u miomaas chephl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMu MTOAOOHBIX TE.

Ceuenuss mwinHApa (MapajuiebHO YW MEPIEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapaJulebHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUS
mrapa.

BekTOpbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miiockocty U B pocTpaHcTBe. ClioKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa 1no TpéM HEKOMILIAaHAPHBIM
BekTopaM. I[IpaBmwio mapamnenenunena. Pemrenue 3agad, CBS3aHHBIX €
IPUMECHEHUEM MpaBWi JCUCTBUHA C BEKTOopaMmu. lIpsamoyronpHas cucrema



KoopauHaT B ImpocTpaHcTBe. Koopaunatel BekTopa. IIpocreitmmne 3agaun B
KOOpJIMHATax. Yroa Mexay BekTopamu. CKalsipHOE MNPOU3BEIEHHUE BEKTOPOB.
Boeluucnenue yrioB Mexay NPSMbIMU U IJIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN
METOJI IIPU PELIEHNN T€OMETPUUECKUX 3a]aY.



IIVIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOrPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

I'paknanckoe BocnuTanume:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHUIA,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aUMOJICMCTBOBAaTh C COLUMAJIBHBIMA HHCTUTYTAaMHU B COOTBETCTBUHU C HX
GYyHKUMUSIMHY U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKON IpaxaaHCKON UICHTUYHOCTH, YBOXKCHUS K
IIPOLUIOMY Y HACTOSAILIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
K MCIOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYrHX HayKaxX, TEXHOJOTusX, cpepax
3KOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKHU U IESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAs ICTETHKY MATEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pEeLIEHN, paccyXIeHu;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKHUE 3HAHUS B
UHTEpecax 3JJ0pOBOT0O U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OT/bIXaA, peryJisipHas dusnueckas aKTUBHOCTB); (du3HUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTHUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIIOOUS;, MHTEPECOM K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHONW  ACATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymieit mpodeccun W pealn30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTHIO K  MaTeMaTUYeCcKOMy OO0pa3oBaHUIO U
caMOOOpa30BaHUI0 HAa MPOTSHKCHUU BCEHM KU3HM; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIEHHOCTH.

JKOJI0rnYecKoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO JKOJOTUYECKON KYJIbTYphbl, TMOHMUMAHHEM BIIMSHUS
COIMAJIbHO-DKOHOMUYECKHUX IPOIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBbHOU
cpedbl, OCO3HAHMEM TJIOOAJIBHOTO XapakTepa JKOJOTUYECKUX  MpoOseM;
OpPUEHTAIIME HAa NPUMECHEHHWE MATEMAaTUYECKHUX 3HAHWM JJIsI PEIIeHUs 3a/1ad B
0o0NacT OKpyXKalomiel cpeabl, IUIAHUPOBAHMS TOCTYNMKOB M OIEHKH HX
BO3MOKHBIX MTOCJIEACTBUN JIJIs1 OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHHUMaHUEM
MaTEMaTUYECKOW Haykh Kak cdepbl UYeTOBEYECKOM AEeSTENbHOCTH, STAroB €€
pa3BUTHUS M 3HAYUMOCTH JJISI PA3BUTHUS UMBWIM3ALMHU; OBJIAACHUEM SI3BIKOM
MaTE€MaTUKH W MaTEeMaTUYECKOM KyJIbTypOM KakK CpEICTBOM MO3HAHUSA MHUPA;
TOTOBHOCTBIO OCYILIECTBIIATh MPOEKTHYIO M HCCIEIOBATENBCKYIO JIESITEIbHOCTh
WHJMBUIYaJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHSI MPOTPAMMBI Y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmBUsAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OetCMEUAMU.

1)  Vuusepcarvnvie — noznasamenvmvle  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (0ceoeHue
Memo008  NO3HAHUA  OKPYXCarowjeeo  Mupa;  NpuMeHeHue  jJ102UHeCKUX,
uccne0o8amenbCKux onepayutl, yMeHuti pabomamso ¢ ungopmayueti).

ba3zoBble 1ornyeckue 1eicTBMU:

e BBIABJIATH U XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEeMAaTUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWW MEXIy TOHATHAMU; (HOPMYIHPOBATH
OTpe/ie/ICHUs] ~ MOHSATHUN; YCTaHABIMBATh CYIICCTBEHHBIM  MPHU3HAK
KJaccu(UKaIy, OCHOBAaHUS JUIsl OOOOIIEHUS M CPAaBHEHWS, KPUTECPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpUHUMATh, (QOPMYIUPOBATH U  TPeOOpPA3OBHIBATh  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBIABIATh  MAaTEeMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
NpOTUBOpEYMsl B (aKkTaxX, HaHHBIX, HAONIONCHUSAX U YTBEPKICHHSIX;



npeyiaratb ~ KpUTEpUM  JUISI  BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JieJIaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUECHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBA MaTeMaTU4eCKHUX
YTBEPKJIEHUN (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJUTH TPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>JICHUS U BBIBO/IbI;

e BBIOMpATh CTHOCOO pemieHus y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelICHUs, BBHIOMpaATh Haubonee MNOAXOMAIINN ¢ Yy4EToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

e HCHOJIb30BAaTh BOMPOCHI KaK HCCJIEA0BATEIbCKUII UHCTPYMEHT MO3HAHMS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e TPOBOJUTH CaMOCTOSITETILHO CIJTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHNE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
0o0beKTa, SIBJICHHUS, TIPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbEKTaMHU, SIBJICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 0OOOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIONCHUS, WCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOLECCA, & TAKXKE BBIIBUIATh
MPEATNOJIOAKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

e BBIABIATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX NJIsi OTBETa
Ha BOIIPOC U JJISI PEILICHHS 3a]1a4u;

e BbIOMpaTh UWHOpPMAIMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHOOPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MPECTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIHIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HopMax,
WJUTFOCTPUPOBATH I'pauUueCcKH;

e OLICHUBATH HaJEXKHOCTh uH(popMaIuu 1o CaMOCTOSITETILHO
c(hopMyIMPOBaHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvle  KOMMYHUKAMUGHbBlEe  Oelicmeus,  00ecnedusarm

copMUPOBAHHOCb COYUATILHBIX HABLIKOG 00VUAIOUUXCSL.

OO0menue:



BOCIpUHUMATh U  (OPMYyJIHpPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIAIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M IUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHS IO
X0y pelieHus 3a1a4i, KOMMEHTUPOBATh NIOJIYYEHHBIN PE3yJIbTaT;

B X0/ 0OCYKJeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIa€MON TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auM, BbICKA3bIBATh UJIEU, HAIIEJICHHBIE HA TIOUCK
pELIEHUs]; COMNOCTABIATh CBOM CYXIECHUS C CYXKICHUAMH JAPYTUX
YYaCTHHKOB JHanora, OOHapy>KMBaTh pa3IMuM€ U CXOJCTBO IO3HIIMI; B
KOPPEKTHOM popme GpopMyIupoBaTh pa3HOIIIACHsl, CBOU BO3PAKECHHUS;
IPEACTAaBIATh  pE3yJbTaTbl  PEIICHHS  3a4a4yd,  JKCIEPUMEHTAa,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 3a]1a4 MPE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
VH/IMBHUIyJIbHON pabOThI MPU PEIICHUH YIeOHBIX 3a/1a4; IPUHUMATh 11eJTh
COBMECTHOH JeATEIbHOCTH, IUIAHMUPOBATh OPTaHW3alUI0 COBMECTHOMN
paboTHl, pacrpenesTh BUABI padoT, JOTOBApUBATHCSA, 00CYKIaTh MPOIIECC
U pe3yJbTaT paboThl; 00001MaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBIMOIHITH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JEHCTBHSI C JPYTUMH YJIe€HAMU KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIMI MPOMYKT TO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOJICUCTBUSI.

Vuusepcanonvie  pezynamuenvie  Oelicmeus, obecneuusaiom

GdopmuposaHue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:

COCTABJISITH IUIaH, AITOPUTM PELIEHUS 3a]1a4H, BBIOUpaTh CIIOCOO peleHus
C YYETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEICHUI C Y4ETOM HOBOM
uH(popmauu.

CaMOKOHTPOJIb:

BJIQJIETh HAaBBIKAMM [IO03HABATEJIbHOW peduiekcun Kak OCO3HaHUS
COBEPIIAEMBIX JCHUCTBUUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yibTaTa peleHns MaTeMaTUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPHU PEIICHUU
3aJa4M, BHOCHUTb KOPPEKTHUBBI B [IE€ITEIBHOCTH HA OCHOBE HOBBIX
00CTOSTEHCTB, JTAHHBIX, HAMICHHBIX ONTMOOK, BHISIBICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEJIU U YCIOBUSIM, OOBSICHSITH
NPUYUHBI JTOCTHKEHUS WIM HEJNOCTHKEHHUS PE3YJIbTAaTOB AEATEIBbHOCTH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OneprpoBaTh NOHATUAMHU: TOUYKA, IPSAMAs, IIIOCKOCTb.

[IprMeHATh aKCHOMBI CTEPEOMETPUM M CIEIACTBUS W3 HHUX INPHU PELICHUH
reOMETPUYECKUX 3a4ad.

OnepupoBaTh NOHATUAMU: NMAPATUIEIBHOCTD U MEPIEHIUKYIAPHOCTD IPSMBIX
U IIJIOCKOCTEH.

KnaccudunupoBaTe B3aUMHOE pACIIOIOKEHHE NPAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMH: ABYTPAHHBIM YroJl, TpPaHHW JBYI'PAHHOIO YIJIa,
pedpo ABYTPAHHOTO yTJia; JUHEHHBIM Yroyl IBYIpaHHOIO YIJIa; rpajyCcHas Mmepa
JNBYIPAHHOTO YyTJIA.

OnepupoBarh MOHATUSMH: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBITYKJIBIA
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPAaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUABl MHOTIOI'PAaHHUKOB (MHMpamMuaa; MpuU3Ma,
IPsIMOYTOJIbHBIN NapaJiiesienune, Kyo).

Knaccudumupoarb ~ MHOTOIpaHHHMKHM,  BbIOMpass ~ OCHOBaHUS A
KJaccu(puKauy (BBIMYKJIblE W HEBBINYKJIbIE MHOTOTPAHHUKH; TMpPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TApaJJICIICTIUIIEbI).

OnepupoBath NOHATHUAMU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOIBb3YS METOJ] CJIEIOB.

CtpouTh ceueHH MHOTOIPAHHMKOB METOJIOM  CJIEJOB,  BBIINOJHIThH
(BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpPXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE FEOMETPUUYECKHUX BEJIMUMH MO 00pa3uaM Wiu
aNrOpuTMaM, NPUMEHSAS W3BECTHBIC AHAIUTHYECKHE METOABl IPU PELICHUU
CTaHAAPTHBIX MaTEMaTHYECKUX 3a]a4 Ha BBIYHUCIECHUE PACCTOSIHUN MEXIY ABYMS
TOYKaMHM, OT TOYKH JO IPSAMOH, OT TOYKM [JO IUIOCKOCTH, MEXAY
CKPEUIUBAIOIIAMHUCS NPSIMBIMH.

Pewate 3a1aun Ha HaXOXKJEHUE FEOMETPUUECKHUX BEJIMYMH MO 00pa3uaM Wiu
aNrOpUTMaM, NIPUMEHSAS W3BECTHBIC AHAIUTHYECKHE METOABl IPU PELICHUU
CTaHAAPTHBIX MAaTEMaTUYECKUX 3aJad HA BBIYMCIECHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCI NOPSIMBIMHM, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Boruucisats 00bEMBI U TIOMIAM TOBEPXHOCTEH MHOTOTPaHHUKOB (TIpH3Ma,
nupamMuaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUMUCHATH COOTHOIICHUS MEXKIY
IUIOLAASIMU TOBEPXHOCTEHN, 00bEMaMU NOI00HBIX MHOTOIPAHHUKOB.

OnepupoBaTth NOHATHSAMHU: CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBHI.

W3Bnekarp, mnpeoOpa3oBbIBATH W HUHTEPHPETHUPOBATH HMHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEeACTAaBICHHYIO Ha YepTexkax U
PUCYHKAX.

[IpumensTe reomeTpuyeckue (aKTbl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a/a4, TPEANOJIaralolnX HECKOJIBKO IIaroB PELICHHs, €CIIA YCIIOBHS PUMEHEHUS
3a/1aHbl B IBHOM (hopme.

[IprMeHATs MpoOCTEWIINE NOPOrpaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTh NpHUMEpPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEHM B NPUPOLE U
YKU3HU, pACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpyMEHATh TMONY4YECHHBIE 3HAHUSI HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyalluH W IPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTH4ecKd C(HOPMYIHPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATh peajbHbIC
CUTyallUd Ha s3bIKE TIE€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIN C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUI U TEOpeM, anmnapara ajareopbl; pemarh
IIPAaKTHYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

11 KJIACC

OnepupoBaTh MNOHATUSAMU: LUJIMHAPUYECKas MOBEPXHOCTh, OOpa3yroliue
WINHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKAass  MOBEPXHOCTb,
oOpa3yrolre KOHHYECKON OBEPXHOCTH, KOHYC; cpepuueckasi IOBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUJIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOTyUEHUS TEJl BPAIlICHUS.

KnaccudummpoBats B3auMHOE pacmookeHue chepbl U MIOCKOCTH.

OnepupoBath MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHUE CEIrMEHTa, BHICOTA
CerMeHTa; IIapOBOMl CJIOM, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA LIAPOBOIO CIOS;
11apOBOM CEKTOP.

Boruncnate  00bEMBI M IJIOMAAM  TOBEPXHOCTEH TENm  BpaIEHUS,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (pOopMyI.

OnepupoBaTh TMOHATUAMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy U
OMHCaHHBIM OKOJO cdepsl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WJIM TEJO
BpaIlleHUSI.

BbuncnsaTe COOTHOLIEHUS MEXIy IUIOIIAIIMU MOBEPXHOCTEH M 00BEMaMu
MOI00OHBIX TEIL.



N3o0paxarh u3ydaemble QUTYpbl OT PYKH U C TNPUMEHEHHEM THPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bux1 cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPALCHHS.

W3Bnekarb, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HWHGOPMAIMIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPeACTaBICHHYIO Ha YepTexkax U
pUCYHKaXx.

OneprpoBaTh NOHIATHEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE EUCTBUS CIOXKEHHS BEKTOPOB, BBIUUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA Ha YUCIIO0, OOBICHATH, KAKUMU CBOMCTBAMH OHU 00JIaIaI0T.

[IprMeHATH MpaBUIIO Mapajuieienunea.

OneprpoBaTh NOHATHUAMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXAY
BEKTOPAMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

HaxomuTte cymmy BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJIAPHOE TMPOMU3BEIACHUE, pACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOW CHCTEME KOOPJIHHAT.

[IpumeHnsaTy TeoMerpudeckue QakTbl sl PEHICHUS CTEPEOMETPUUYECKHUX
3a1a4, IPEANOJIaraloInX HECKOJIBKO IIAaroB PELICHHMs, €CIIA YCIIOBHS IPUMEHEHNUS
3a/1aHbl B IBHOU (hopMme.

Pemars mpocreiimme reoMeTpuYecKue 3aladyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/1A.

Pemarp 3amaum Ha OKA3aTENbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XKJEHUE F€OMETPUUYECKHUX BEJIMYMH 10 00pa3liamM WiIu alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IPH PEILICHUH CTAHAAPTHBIX MaTEMaTHYECKUX 3a1a4.

[IpumeHsaTs nOpocTedIne MPOrPaAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTE HpPUMEpPBl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B MPUPOAE H
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJIydYEeHHBIE 3HAHWS Ha MPAKTHKE: AHAIM3UPOBATH PEAbHBIE
CUTyallud W TPUMEHITh HU3YUYEHHbIE IOHATHUS B MPOLECCE IOUCKA PEIICHUs
MaTeMaTU4YecKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJIECIUPOBATH pEalbHbIC
CUTyalld Ha S3bIKE TE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIN C
UCTIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, amnmnapara aireOpsl; pemarhb
IIPAKTUYECKUE 3a]1a41, CBA3AHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undgposwbie)
Kontpoabubie | IlpakTuueckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
butmmoreka [JOK
1 Brezettite B crepeomeTpitio 10 https://m.edso00.ru/1c209e37
5 [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuotexa [JOK
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepneH UKy ISIPHOCTD MPSAMBIX U 12 bubmuoreka [IOK
IIJIOCKOCTEN https://m.edso0o.ru/1c209e37
bubnunoreka [JOK
4 VYrusl MexAy NPSMBIMU U IUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/1c209e37
bubnuoreka [JOK
M 11 1
° HOTOTpaHHiKn https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK
0 OOBEMEI MHOTOTPAHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmorexa LHOK
p ’ P Y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68 5 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM uudpoBbIe
Ne n/m P Konrpoabnbie | IlpakTuueckue (1ucpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
bubmnoreka LJOK
L Tena ppaueHus 12 https://m.edsoo.ru/1c209e37
N bubnuoreka [JOK
2 OOnEmb Ten > 1 https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHME, 0000IIEHNE, 7 1 bu6nuoreka [IOK
cucTeMaTu3alus 3HaHUi https://m.edsoo.ru/1¢c209e37
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




IMMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBFPA30OBATEJILHOM ITPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJbTaThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTe/IbHON MPOrPaMMBbI CpeHero 001ero oopa3oBanusi
pe3yJbTara
7 I'eometpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb
25 IIpuMeHTh aKCMOMBI CTEPEOMETPUH U CIEACTBHUS U3 HUX IPU PEUICHUU
' reOMEeTPUUECKUX 3aJa4
-3 OnepupoBaTh MOHATHSAMH: TNapalieIbHOCTh U MEPIEHIUKYJISIPHOCTh
' MPSIMBIX U IIJIOCKOCTEN
24 KnaccudunupoBaTh B3aMMHOE pacrloiOKEeHUE MPSIMBIX U IIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN YroJl, TPaHU JBYI'PAaHHOTO YIJIa,
7.5 peOpo ABYTpaHHOIO yria, JMHEHHBIH yroil ABYIPaHHOIO yIia, rpaaycHast
Mepa JBYTpaHHOIO yria
6 OnepupoBaTh MOHATUSAMU: MHOTOIPAHHHUK, BBIMYKJIBI M HEBBITYKJIbIN
' MHOT'OI'PaHHHK, 3JIEMEHTbl MHOTOTPaHHUKA, IPAaBUJIbHBIA MHOTOI'paHHUK
-4 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamMuja, MpHU3Ma,
' NPSMOYTOJIBHBIN Mapasuienenumnes, Kyo)
KnaccudumupoBaTb ~ MHOTOIpaHHHMKH, BBIOMpas  OCHOBaHUS  JUIA
-8 Kiaccupukauud  (BBIMYKJIBIE U HEBBINYKJIble  MHOTOTPAHHUKH,
' [IPaBWIbHBIE MHOTOTPAHHHUKH, TPSAMBIE M  HAKIOHHBIE IPU3MBI,
napasuieNenune/1bl)
29 OnepupoBatb MOHSITUSIMU: ceKylIas IJIOCKOCT, CeueHue
' MHOTOTPaHHUKOB
210 OOBACHATh  NPUHLMIIBI  TOCTPOCHUS  CEYEHUH  MHOI'OI'PAaHHHMKOB,
' UCIOJIb3YSl METO/ CJIEJIOB
211 CrpouTh cedyeHHMsT MHOTOI'PAaHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATH

(BBIHOCHBIE) TJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUryp:




BU/JI CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3aa4i Ha HAXOXKIACHUC TCOMETPHUYCCKUX BCIUYUH I10 06pa3uaM
Wi aJiroputMam, IMINPHUMCHSAA H3BCCTHBIC AHAJIMTHUYCCKHUEC MCETOAbI IIpH
peICHUKU CTAHAAPTHBIX MATCMATUUCCKHUX 3aJa4 Ha BbIYHUCJIICHHUC
paCCTOHHI/Iﬁ MCXKOY ABYMA TOYKaMH, OT TOYKH 10 HpﬂMOﬁ, OT TOYKH OO

IJIOCKOCTH, MCKAY CKPCIIMBAIOIIUMHUCS MMPAMBIMHA

7.13

Pemath 3a1aun Ha HAXO0XJACHHE TEOMETPUUYECKUX BEIUYHMH MO 00pa3iam
WIK aJfOpUTMaM, MPUMEHss HM3BECTHbIE aHAJIUTHYECKUE METOMABI IpH
pElICHNN CTaHIAPTHBIX MAaTEMAaTHUYECKHX 3a/1ad Ha BBIYHCICHUE YTJIOB
MEX/1y CKPEIIMBAIOIIUMHUCA TPSMBIMH, MEXKAY MPSMOM U IIOCKOCTHIO,

MEXKY INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Bobruucnare 00bEMBI M IUIOMAAM TOBEPXHOCTEH MHOTOIPaHHHKOB
(mpu3ma, nupamuaa) ¢ npuMeHeHueM (GOopMyJl, BBIYUCISATh COOTHOILIEHUS
MEXAY IIoHIAAIMH IIOBEPXHOCTEH, oObEMamMu MOT0OOHBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh MOHATHSMH: CUMMETPHUSl B NPOCTPAHCTBE, LIEHTP, OCh U

IIOCKOCTb CUMMCTPUH, HEHTP, OChb U IINIOCKOCTH CUMMCTPHUN q)HprLI

7.16

W3Bnekarb, mpeoOpa3oBBIBaTh M HMHTEPIPETUPOBATH HHGPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MPEACTaBICHHYIO Ha

YyepTrexax U pUcyHKax

7.17

[IpumensTh reomerpudeckue (GaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPENIOoaralliuX HECKOJIbKO IIaroB pPEIICHHs, €CIU YCIOBUS

MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

7.18

[IpumeHsATh mnpocCTEWIlIe MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI TP PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

7.19

HpI/IBO,ZlI/ITB MNpUMEPbl MATECMATHYCCKUX 3aKOHOMepHOCTeﬁ B MIpUpOJAC U

KHN3HH, PACIIO3HABATh IMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsTH MOTyYeHHBIC 3HAHWS HA MIPAKTHKE: aHAIM3UPOBAThH PeabHbIC
CHTyalldM M TPHUMEHSTHh H3YyYEHHbIC IIOHATUS B IPOIECCe ITOMCKA
pelieHus MaTeMaTHYECKU chopMyTHpOBaHHON poOIIEMBI,
MOJICTIMPOBATh PEaNbHbIC CUTYallMd HA S3BIKE '€OMETPUH, UCCIEIOBAThH
MOCTPOEHHBIE MOJENH C HCIOJIb30BAaHUEM T'€OMETPUYECKHX MOHATHH H
TEOpeM, amrmapara aireOpsl, pemarb NPaKTUYeCKUe 3a1a4yn, CBI3aHHbBIE C

HaXOXKXACHUCM I'COMETPUICCKUX BEJININH




11 KJIACC

Kox IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTAThI 0CBOEHUS OCHOBHOIA
NPOBePSIEMOr0 .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero oo01ero o0pasoBanus
pe3yJibTarTa
6 I'eomeTpus
OnepupoBaTh HOHATHAMM: [UIUHIpUYECKasi OBEPXHOCTh, 00Opasyrolue
6.1 IMHAPUYECKOW TMOBEPXHOCTH, IHMIMHIP, KOHHYECKAs ITOBEPXHOCTH,
' oOpa3yioliie  KOHHYECKOH  MOBEpPXHOCTH, KOHYyC, cdepudeckas
MIOBEPXHOCTh
6.2 PacrioznaBats Tena BpameHus (IIMHAP, KOHYC, cdepa U 1m1ap)
6.3 OOBACHATH CITOCOOBI MOTyYEHHSI TEJ BPAILICHHS
6.4 KnaccugummpoBats B3auMHOE PacoiioxkeHHe cephl U TTOCKOCTH
OnepupoBaTh MNOHATHSAMU: IIAPOBOW CErMEHT, OCHOBAHHWE CErMEHTa,
6.5 BBICOTa CETMEHTA, IAPOBOW CIIOW, OCHOBAHME IIAPOBOTO CIIOSI, BHICOTA
IIaPOBOTO CJIOs, IIAPOBOM CEKTOP
6.5 Bobruncnare 00bEMBI M IUIOLIANM [OBEPXHOCTEH TN BpallEHUs,
' TE€OMETPUYECKUX TEJI C TIPUMEHEHUEM (popmyt
OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy H
6.7 OMNHKCaHHbIN O0K0JIO cdepsl, chepa, BUcaHHAS B MHOTOI'PAaHHUK HIIU TEJIO
BpAIICHUS
6.8 BblUMCIATE  COOTHOUICHMST MEXAY IUIOIIAISIMH TIOBEPXHOCTEH W
' 00BEMaMU ITOTOOHBIX TEN
6.9 N300pakaTh n3ydaemble QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
' YepPTEKHBIX HHCTPYMEHTOB
BbIMonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpaLCHUS
W3BnekaTb, MHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HH(OPMAIUIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpPeICTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTh reomerpuyeckue (akThl ISl PELICHUs CTEPEOMETPHUECKUX
6.12 3a/1a4, MPENoJaraloliX HECKOJbKO IIaroB PEIICHUs, €CJIH YyCIOBUS
NpUMEHEHHUS 33J]aHbl B SBHOH (popme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimmomaaTe Z[ef/'ICTBI/IH CJIOKCHHUA BCKTOPOB, BBIYUTAHHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHUCIIO, O6’bﬂCHﬂTB, KaKUMH CBOMCTBAMHM OHHU

o0J1aaroT

6.15

HpI/IMeHHTb IIpaBUJIO IapaJUICIICIIUIICAA IIPU CIIOKCHUU BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: ACKAPTOBHI KOOPJIWHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
YroJl MEXIy BEKTOpaMH, CKaJIpHOE TMPOU3BEIIEHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHLIC BEKTOPLL

6.17

HaxoauTe cymMMy BEKTOPOB M NPOM3BEACHHME BEKTOpAa HAa YMCIIO, YIoJ
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BENECHUE, PACKIIAAbIBATh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BECKTOpaM

6.18

3aﬂaBaTL IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemats HpOCTCﬁLHHC rCOMCTPUUCCKUE 3aJa4d Ha IPHUMCHCHUC

BCKTOPHO-KOOPJAUHATHOTO METOda

6.20

Pemrats 3aJa4yd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXO0XACHUEC IT'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM WKW aJIrOpuTMam,
IMPUMCHSAA HN3BCCTHBIC MCTOJBbI npu PCICHUH CTaHJApPTHBIX

MAaTeMaTHUYCCKUX 3a1a4

6.21

IIpuMeHATh NpOCTEHIINE NPOrPaMMHBIE CPEACTBA M DJIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a1a1

6.22

HpI/IBO,Z[I/ITL MNpUMEPBI MAaTEMATUICCKUX BaKOHOMepHOCTCﬁ B IIpupoac u

JKU3HH, paClIO3HABATh ITPOABJIICHUC 3AKOHOB I'COMCTPHUHN B HCKYCCTBC

6.23

[IpuMeHsATh TONlyuyeHHBbIE 3HAaHMS HA TPAKTUKE: aHAJIU3UPOBAThH
peanbHble CUTyallUM W NPUMEHSATh H3yYEHHbIE MOHATHUS B IpoLEcce
MIOMCKA pELIeHUs MaTeMaTudecku c(opMyIupoBaHHONH MpoOIEeMBI,
MOJIEJIMPOBATh peaJIbHbIE CUTYallUU Ha SI3bIKE T€OMETPHUH, UCCIIE0BATh
MOCTPOCHHbIE MOJIENM C HMCIIOJIb30BAHHUEM I'€OMETPUUECKUX IMOHATUH U
TEopeM, almnapara aareOpsl, pelaTh NPakTUYECKUe 3aJaul, CBSI3aHHBIE C

HaX0XXACHUEM I'COMCTPUUCCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HposepﬂeMinfl 3JIEMEHT COACPKAaHUSA

I'eomeTpus

7.1

OcHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, MpsiMas, MIOCKOCTb, HPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IMOCTPOEHUM  CTEPEOMETPUHU:  AKCUOMBI

CTCPCOMCTPHU U CICACTBUA U3 HUX

7.2

B3aumHOe  pacmojokeHue TpAMBIX B IPOCTPAHCTBE:  IEPECEKAIOLIUECs,
napajuleJbHble W CKpeluBaromuecss mpsaMble. llapaienpbHOCTs NPSMBIX U
IUIOCKOCTEM B TPOCTPAHCTBE: IApaJUleNIbHBIE MpsIMbIE B  NPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh MPSAMOM U IUIOCKOCTH. YTJBI C
COHAIIPAaBJICHHBIMU CTOPOHAMHM, YIOJ MEKIAY MPsAMBIMH B  IPOCTPAHCTBE.
ITapaenbHOCTD IIIOCKOCTEN: NapaljIesibHbIe INIOCKOCTH, CBOMCTBA IapajUICIbHbBIX
miockoctei. [IpocTeitmme mpocTpaHCTBeHHBIC (DUTYpPHI HAa IIOCKOCTH: TETPadp,

KyO, mapayieNenumne/1, IOCTPOCHNUE CEUeHUI

7.3

[lepneHAUKYyISIPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE MpSMbBIE B
MMPOCTPAHCTBEC, NPAMBIC TAPAJIJICTIBbHBIC Y ICPICHAUKYJIAPHBIC K IIJIOCKOCTH, IIPHU3HAK
NEePHEHANKYISIPHOCTH MPSAMOM U MIIOCKOCTH, TEOPEMA O MPSIMOM MEPIEHIUKYIIPHOM
MJIOCKOCTH. YTJBI B TPOCTPAHCTBE: YIroJd MEXKIY TMPSAMOA U IUIOCKOCTHIO,
JBYIPaHHbIA yroj, JUHEHHBI yroa AByrpaHHoro yria. llepnennukynsap u
HAKJIOHHBIC: pPaCcCTOAHHUEC OT TOYKHU OO0 IINIOCKOCTH, PACCTOAHHE OT HpﬂMOﬁ a0
TUTIOCKOCTH, MPOeKIHs (PUrypbl Ha TUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
MpU3HAK  MEPHEHAUKYJAPHOCTH  JIBYX  Iwockocre. Teopema o  Tpéx

NEPpNCHAUKYJIIIpax

7.4

ITonsTue MHOI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'pAHHUKA, BBIIIYKIIBIC U
HCBBIITYKJIBIC MHOI'OI'PAaHHUKH, pa3BépTKa MHOI'OrpaHHHUKa. HpmMa: N-yroJjibHas
npusma, rpaiHd U OCHOBAHHUS IIPU3MBI, IIpsAMasd W HAKJIIOHHAA ITPHU3MBI, OokoBasg u
MOoJIHAaA MOBCPXHOCTb NPU3MBI. Hapaﬂﬂeﬂem/me;[, HpSIMOerJIBHI:Iﬁ napajajiCJICurIica
M ero CBOMCTBA. HI/IpaMI/I,I[aI N-yrojbHas IIMpaMuia, I'paHu 1 OCHOBAHUE ITUPAMUBI,
OOKOBas M IIOJIHAS MOBCPXHOCTh MUpaMUbl, IpaBUJIbHAA U yCC‘-IéHHaSI nupamMuja.

ONEeMEHTHI INpu3Mbl W IMHUPaAMUBI. HpaBI/IJ'IBHBIe MHOT'OI'PaHHHUKH: IIOHATUC




IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUibHAas NpuU3Ma M MpaBUiIbHas NHpaMuia,
MpaBUIIbHAS TPEYToJibHAS MUPAMUIA U MPABUIBHBIN TeTpasrap, KyO. [IpencraBnenue
O MpaBWIbHBIX MHOTOTPaHHMKaX: OKTa’Jp, AOAEKa’aAp U ukocadapyrue CeueHus

IMPU3MBbI U ITUPaAMU/JIbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC. CHUMMCTPHA OTHOCHUTCIBHO TOYKH, HpﬂMOfI,
IUIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJaX, MapaJuICICIUIICaAax, MPaBUJIbHbIX

MHOTI'OI'PaHHHUKax

7.6

Bblunciienue 31€MEHTOB MHOTIOIpaHHHMKOB: p&Opa, auaroHanu, yriel. Ilnomans
OOKOBOM TOBEPXHOCTH U TIOJHOM TIOBEPXHOCTH TPSAMOW MPHU3MBI, IUIOLIA/Ib
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMON npu3Mbl. [1momane 60koBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM MNHpaMHUAbl, TEOpeMa O IUloulaau

yceu€HHou mupamuibl. [lonstre 06 o0béMe. OOBEM MUpPaMUIBI, TPU3MBI

7.7

[TogoGubIe Tena B mpocTpaHcTBe. COOTHOMICHHSI MEXKTY TIIOMIAIIMU MTOBEPXHOCTEH,

00BEMaMu HOI[O6HLIX TCII

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6

I'eomerpus

6.1

[{wmHapuYeckas IOBEPXHOCTh, 00pa3yrolue MUIMHIPUYECKON TTOBEPXHOCTH, OCh
UWIMHIPUYECKON TOoBepXHOCTU. Llumuuap: ocHOBaHMA KW OOKOBasl MOBEPXHOCTD,

o0pa3yrolas 1 0Chb, TUIOMIAIb OOKOBOH U MOJTHON OBEPXHOCTH

6.2

Konuueckast moBepXHOCTh, 00pa3yIolIie KOHMYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYeckoil moBepxHocTu. KoHyc: ocHOBaHHMe W BepiinHa, 0Opasyiomias U OCh,
IJI0MIaAs OOKOBOM W TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: OOpa3yrolue u

BbICOTA, OCHOBAHUA U OoxoBast IIOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, TMamerTp, TIOMAab OBEPXHOCTH cdepbl. Banmuoe

PacCIiOJIOKCHHUC C(I)epLI n IIJIOCKOCTH, KacaTCJibHasA ITINIOCKOCTh K cq)epe, miomanb

chepsl

6.4

I/I306pa>KeHHe TCJI BpalllCHUSA Ha IIJIOCKOCTH. Pa3BépTKa OUJINHApPA U KOHYCa

6.5

KOMGI/IHaHI/II/I TCJI Bpall€HUA W MHOTI'OI'PaHHUKOB. MHOFOFpaHHI/IK, ONMYCaHHBIN

oKoJ10 cepsl, chepa, BiMcaHHAs B MHOTOTPaHHUK, UJTU TEJIO BPAICHUS

6.6

[Tonsitne 06 o0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJBHOTO TapayUieNienunea u ciaencTBus u3 He€. OO0bEM IMIMHApA,

koHyca. O0BEM M1apa u mIomas chepbl




[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIEHHUS  MEXKIY  IUIOMIAISIMU

o7 MOBEPXHOCTEH, 00bEMaMHK MOTOOHBIX TET
6.8 Ceuenus umiauHapa (MapauieNbHO M TMEPIEHIUKYJISPHO OCH), CEUCHUS KOHYycCa
' (mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY ), CEUEHHUS L1apa
BexkTop Ha miockoctd U B IpocTpaHcTBe. CIIOKEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOXKEHUE BEKTOpa Ha 4uciio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILJIaHAPHBIM
' BekTopaM. [IpaBunmo mnapamnenenunena. PemeHne 3amad, CBSI3aHHBIX C
IIPUMEHEHNEM MTPaBUJI ACUCTBUI C BEKTOPaMU
[IpsimoyronbHasi cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BekTopa.
6.10 IIpocreiimue 3amauu B KoOpAuMHATaxX. YTosu Mexay Bekropamu. CkanspHoe

MMPONU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY MPAMBIMU U IIJIOCKOCTSIMMU.

KOOpI[HHaTHO—BeKTOpHBIﬁ MCTOJ ITPHU PCHICHUU I'COMCTPUUCCKUX 3aaa4




IPOBEPSIEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHNUSA K NMPeJIMETHBIM Pe3y/IbTaTaM OCBOCHHUS
NpOBEPSIEMOro OCHOBHOI1 00pa30BaTeJILHOM IPOrPAaMMBI CPEIHEro 00111ero
TpeOoBaHusl o0pa3oBaHusi

Brnanenne meronamu J0Ka3aTeNbCTB, AJITOPUTMaMH pELICHUS 3a]ad;
yMeHue (GOopMyJIHpoOBaTh U ONEPUPOBATH MOHATUSMH: OINpE/AEIICHHUE,
aKkcuoMma, Teopema, CIEJICTBUE, CBOICTBO, NPHU3HAK, JA0KA3aTENIbCTBO,
paBHOCHIIbHBIC (POPMYITUPOBKH; IPUMEHSTh UX; YMEHHE (POPMYyITUPOBAThH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEPXKAECHUE, MPUBOIUTH IPUMEPHl U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ| MAaTEMaTU4EeCKOW WHAYKIINU;
IPOBOJIUTh JIOKAa3aTEJIbHbIC PpACCYXkJIEHUs IpU pEHICHUH 3ajad,
1 OLICHMBAaTh  JIOTMYECKYIO  IPaBWJIBHOCTb  PACCY)KJIEHUH; yMEHHE
ONEepUpPOBATh MOHATUSMU: MHOXECTBO, MOJMHOXKECTBO, OINEpally Haja
MHOKECTBaMHU; YMEHHME MCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapart JJis ONMCaHMsI pealbHbIX MPOIECCOB U ABJIEHUHN U IPU PEIICHUN
3ajja4, B TOM 4YHCIE M3 JpPYrHX Y4eOHBIX MpPEIMETOB; YMEHHE
OIepupoBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHME 3a/1aBaTh M OINHUCHIBaTh Tpadbl pa3IUYHBIMU

croco6aMu; UCIOJIb30BaTh Ipadbl MPU pEeLICHUH 3a/1a4

YMeHue oneprupoBaTh MOHATUSMU: HATYypaJbHOE YHMCIO, LEI0E YHUCIIO,
CTETEHb C IeNIbIM MOoKa3aTejaeM, KOPeHb HATypalbHON CTENEHH, CTEIeHb
C palMOHAIBHBIM  TOKa3aTeleM, CTeNeHb C  JICUCTBUTEIHHBIM
nmokasarenem, JiorapuhM UWCIa, CHHYC, KOCHHYC U  TaHT€HC
IIPOM3BOJIBHOTO YHCJIA, OCTATOK [0 MOJYJIO, PALMOHAIBHOE YHCIIO,
UppAlMOHANIFHOE  YWCJIO,  MHOXECTBA  HATypalbHBIX,  LEJbIX,
2 palMOHANBHBIX, JEHUCTBUTEIBHBIX YHCENI, YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAaUMEHBIIMA OOIIMI JeNuTeNbh U HauMEHbIIee
oluiee kpaTHoe, anroput™ EBKinga npu pemieHnu 3agad; 3HaKOMCTBO €
pa3IMYHBIMM ~ TO3UIMOHHBIMM  CUCTEMAaMH  CUHUCJICHHS;  yMEHHE
BBITIOJIHSITh BBIYUCIICHUE 3HAYCHHM W MPeoOpa3oBaHUsl BBIPAKEHUU CO
CTeNEeHSIMH U Jiorapudmamu, npeodpazoBaHusi IPOOHO-PALMOHAIBHBIX

BBIPDA)KCHUM; YMEHHE OIEPUPOBATH IOHATUSAMHU: IIOCIIEIOBATEIBLHOCTD,




apudmernueckas nporpeccus, reoMeTpHYeCcKast porpeccus,
OCeCKOHEUHO yOBbIBalOIlass T'eOMETPUYECKas IPOTPECCHS; YMCHHE
3aJ1aBaTh MOCIIEOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE OIEpUPOBaTH MOHITUSAMHU: KOMIUIEKCHOE YHCIIO,
COMPSKEHHBIE KOMITJICKCHBIC YHCIIA, MOAYJIb U apTYMEHT KOMIUIEKCHOTO
gyucia, ¢opMa 3aMucH  KOMIUIGKCHBIX 4Hceld  (reoMeTpudeckas,
TPUTOHOMETpHUECKass W  anreOpawueckas); yMeTh  IPOU3BOIWTH
apumMeTHYeCKUEe JEUCTBHUS C KOMIUIGKCHBIMH YHCJIAMH;, IMPUBOJIUTH
NpPUMEpPhl  WCIOJIb30BAHUS  KOMIUIGKCHBIX — YHCEN,  OINEPUpPOBATH
MOHATUSAMH: MaTpuma 2X%X2 u  3X3, ONpeaenuTeNlb  MAaTPHIIHI,

I‘eOMeTpI/I‘-IeCKI/If/'I CMBICJI OITPECACIIUTEIIA

YMeHue onepupoBaTh NOHATHUSMHU: pPallMOHAIBHBIE, MppalOHAIbHbIE,
MoKa3aTelbHble, CTENEHHbIE, JIoTapu(pMUUYEeCKHe, TPUTOHOMETPHUUECKHE
YpaBHEHHMsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE ONEPUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTb
YpaBHEHM, HEpPaBEHCTB U CHUCTEM; YyMEHHE peulaTb YypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IOMOINBIO PA3NIMYHBIX MPUEMOB; pPEIIAThH
YpaBHEHUs, HEPAaBEHCTBA U CHCTEMbl C MapaMeTpoM; MPUMEHSThH
ypaBHEHHUS, HEPABEHCTBA, UX CUCTEMBbI JJI PELICHUS MaTEeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peaibHON )KU3HU

YMeHue onepupoBaTh NOHATUAMU: (YHKUUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTD (PYHKIUH, OrpaHMYEHHOCTh (YHKLIHUH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (YHKIUHU, HauOoJblliee U HauMEHbIIIEEe 3HAUCHUS
(GYHKIMU Ha IPOMEXYTKE, HEMIpepbIBHAS (DYHKIMS, aCUMOTOTHI rpaduka
GbyHKIMM, epBas U BTOPasi MPOU3BOAHAA (PYHKIIMU, TEOMETPUUECKUN U
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Has, ONpeneIEHHbIN
UHTETpall; yMEHUE HaXOJWUTh AaCUMMTOTHI rpaduka (QyHKUHU; yMEHHE
BBIUUCIATh IPOU3BOJHBIE CYMMBI, IIPOM3BEACHMs, YacTHOIO H
KOMIO3UIMN (YHKIUI, HAXOAUTh YpaBHEHHME KacaTelbHOW K rpaduky
(GYHKIMU; yMEHUE HaXOJIUTh NPOU3BOJHBIC SJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO [UIsl HUCCIEIOBaHUs (yHKIUH,
HaXOJUTh HauOOJbIIME W HAUMEHBIINWE 3HAYeHUs (YHKIMHA; CTPOUTH
rpad¥Ky MHOTOYJIEHOB C MCIIOJIb30BAHMEM ammapara MaTeMaTH4ecKoro
aHaJIN3a; IMPUMEHATh IPOU3BOJHYIO I HAXOXKACHUS HAWIydIlEero

peliCHusd B HNPHUKIAJAHBIX, B TOM YHCJIC COLHAJIBHO-DKOHOMHWYCCKUX U




du3HYeCKUX 3a7adax; HAXOJIUTh IUIOMAIN U 00BEMBI (DUTY C TTOMOIIBIO
WHTErpaja; MPUBOJIUTH NPUMEPhl MAaTEMaTHUYECKOTO MOCIUPOBAHHS C

OMOIIBI0 T PEpeHIINATHHBIX YPABHCHHIMA

YMeHue onepupoBaTh MOHATHAMU: rpaduk QyHKIUH, OOpaTHas
GYHKIMS, KOMITO3MIUS (QYHKIHHA, JUHEWHas (QyHKIMs, KBaJpaTHYHAs
byHKIHA, panuoHaabHast byHKIMA, CTEIIEHHAsI byHKIMA,
TpUTOHOMETpHUYecKkne  (QyHKIHMH, OOpaTHbIE  TPUTOHOMETPHUYECKUE
¢byHKUMHM, TOKa3aTenbHas M Jorapumuyeckas (YHKIUU; YMEHHE
CTPOUTH TpauKH H3yYCHHBIX (DYHKIWH, BBHINOIHATH HPEOOpa3OBaHUS
rpaduKoB (YHKIUH, UCTIONB30BaTh TPAPUKH JJIs U3yUEHHs TPOLIECCOB U
3aBUCHMOCTEH, NPH PEIICHUU 3a]ad W3 JAPYTUX YYEOHBIX MPEIMETOB M
3a71au U3 peabHON JKU3HU; BBIPaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMY; HWCIOJB30BaTh CBOWCTBA M Tpapuku QYHKIMHA IS
peleHus ypaBHEHHI, HEPAaBEHCTB U 3a/1a4 ¢ MapamMeTpaMu; u300pakaTh
Ha KOOPAWHATHOM IIOCKOCTH MHOXXECTBA PEUICHUN ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 33Jaydl pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 337a4i U3 00JacTH YIPABJICHUS JTUUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA U HX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIEAOBATh IOJYYEHHOE PELICHHUE U
OLICHUBATh MPABIONOAOOHOCTh pE3yJNbTAaTOB; yYMEHHE MOJEIUPOBATh
peanbHBIE CUTyallUM Ha $3bIKE MATEMAaTUKH; COCTABJIATH BBIPAXKCHMUS,
YpPaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMbl IO YCIOBHMIO 33J1a4H,
UCCIEA0BATh IIOCTPOEHHBIE MOJEIHM C HUCIOJB30BAaHUEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHne onepupoBaTh MOHATUSIMH: CpeliHee apudMeTudecKoe, MeauaHa,
HauOonblllee W  HAaWMEHbIllee 3HA4YCHHUsS, pa3Max, JUCIepCHs,
CTaHIApTHOE OTKJIOHCHHWE YHCIOBOTO HaOOpa; YMEHHE M3BJICKATh,
UHTEPIPETHPOBaTh WH(GOpPMALMIO, MPEACTaBICHHYI0 B Tabnmuiax, Ha
JIarpaMmmax, rpagukax, OTpa)karollyo CBOWCTBA peabHbIX MPOIIECCOB U
SBIIGHUH; MPEACTABIATh HH(DOPMALIUIO C TOMOLIBIO TaOJIHIl U AUATPAMM;
HCCIICA0BAaTh CTATUCTUYCCKUC OAHHBIC, B TOM 4YUCIIC C MNPUMCHCHHCM
rpaduyecKux  METOIOB U  DIIEKTPOHHBIX CPEICTB; TrpauuecKu
UCCTIEAOBaTh COBMECTHBIE HAONIONEHUS C TIOMOIIBIO  JUarpaMm

paccerBaHMsl U JTMHEHHOHN perpeccuu




VYMeHue onepupoBaTh IOHATUSMH: CIIy4alHBIM OIBIT W CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIYy4YalHOTrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TIpa)UYeCKUX METO/I0B; NPUMEHSTH
GbopMyJIBl CIIOKEHUSI M YMHOXEHHs BEpOATHOCTEH, (hopMyiy MOJHON
BepOsATHOCTH, (popmyiry bepHymm, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATh BEPOATHOCTH pEAIbHBIX COOBITMH; yMEHHE OIEepUpOBaTh
MOHATUSAMM: CllydaiiHas BEJIWYMHA, pACIpPEACIICHHE BEPOSTHOCTEM,
MaTEMaTUYECKOE OKHUJAHHUE, IUCHEPCHS M CTAaHJAPTHOE OTKIOHEHHE
CIlydyailHOH BeNMYMHBI, (YHKIUU pPACIpENeNieHUs] ¥  IUIOTHOCTH
PaBHOMEPHOI'0, TIOKA3aTEIbBHOTO W HOPMAJbHOTO  PAaCHpENEICHU;
YMEHHE MCIOJb30BaTh CBOWCTBA W3YYEHHBIX pACIpPENCICHUN Ul
peleHusl 3aaad; 3HAKOMCTBO C HOHATUSIMM: 3aKOH OOJIBIIMX YHCel,
METOABI BBHIOOPOYHBIX HCCIICOBAHUH; YMEHHE TPHUBOJUTH IPUMEPHI
NPOSIBICHUS 3aKOHA OOJIBIIMX YHMCET B HMPUPOAHBIX M OOILIECTBEHHBIX
SABJICHUSX; YMEHUE OIIEpUPOBATh MOHATUAMU: COUETAaHUE, IIEPECTAaHOBKa,
YUCIO COYETaHWH, YHMCIO INepecTaHoBOK; OumHOM HpbloToHa; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PacCy KACHHS I PEIICHUS 3aa4;
OLICHUBATh BEPOATHOCTH peabHBIX COOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH NIOJYyYCHHBIA PE3YIbTAT

YMeHHe OmepupoBaTh IOHATUSAMH: TOYKa, IpsAMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIUIA, IUIOCKMHA yrodi,
JBYIPAHHBIA yroj, TPEXTPAHHBIA YIOJI, CKPELIUBAIOLIUECS IPSMBIE,
NapaJUIEIIbHOCTh U NMEPIEHINUKYISIPHOCTh NPSAMBIX U IUIOCKOCTEH, yroi
MEXIY NPAMBIMH, YIOJd MEXAY IPSIMOM U IUIOCKOCTBIO, YI'OJI MEXKIY
IJIOCKOCTSIMH, PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IPSAMBIMU, PACCTOSIHUE MEXY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPU
pelIeHnr 3aa4 U3ydeHHbIe (AaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB  OKPY)KAIOLIET0 MHpa; CTPOUTH
MAaT€MaTHYECKUE MOJEIN C IOMOIIBK) T€OMETPUYECKHX IOHATHI H

BCJIMYHNH, PCIIATh CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3aaa4YU
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YMeHue onepupoBaTh MOHATHAMM: IUIOMIAJAL (QUryphl, 00bEM (UTYDBI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHHUK, CEUEHHWE MHOTOTPAHHHUKA,
Ky0, mapajulenenuiesa, MNpu3Ma, NUpamMuaa, (Gurypa M IMOBEPXHOCTb
BpallleHus, MWIHHIpP, KOHYyC, map, chepa, miomans chepsl, IUIomaib
MOBEPXHOCTU NHMpaMMJIbl, MPU3MBI, KOHyca, LWIHHApA, 00BEM KyoOa,

IpAMOYIOJIbHOTO HapaJuICICIuineaa, nupamMuabl, IPU3MbI, LHUIXHApPA,




KOHYCa, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYECHMsI KOHyCAa W LIWJIMHJIPA,
napajyieJbHble OCH WM OCHOBAHUIO, CEUYEHUE 1Iapa, IJIOCKOCTh,
Kacaromascs cQepsl, IUINHIPA, KOHYCAa; yYMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, N300pakaTb MHOTOTPAHHUKH, (UTYPHI U MOBEPXHOCTH
BpALICHUs, UX CEYECHMsI, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (DUTYP, CAMOCTOSITENEHO
(bopMyIHpOBATH OIpENEICHUS] U3Yy4aeMbIX (UTYp, BBIABUTATh THITOTE3BI
0 CBOICTBaxX M MpU3HAKAX TeOMEeTpudecKux (Guryp, o00CHOBBIBaTh WM
OlpoBepraTh MX; YMEHHE TMPOBOAUTH Kiaccupukanuioo ¢uryp mno
pa3IMYHBIM TpPU3HAKaM, BBINOJTHATH HEOOXOIUMBIE IOMOJHUTEIbHBIE

MOCTPOEHUS
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YMmenue OICpHUPOBATH IIOHATUAMMU. JABHUXKCHHUC B IPOCTPAHCTBC,
napajuieNIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOA00MS, TMOMOOHBIE QUTYPBI, yMEHHE
pacrio3HaBaTh paBHBIE W MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPHUPOJIE,
UCKYCCTBE, apXHUTEKTYypPE; HCIIOJIb30BATh T'€OMETPHUUECKHE OTHOIICHHUS
NP pPEUICHWW 3a/ad, HaXOJWTh TEOMETPHYECKHE BEIHYWHBI (IUIMHA,
yroi, IUIOmanb, OOBEM) NpU pElICHHH 3aJad M3 JPYyruxX Y4eOHBIX
NPEIMETOB M U3 PEajbHOHN JKU3HU; YMEHHE BBIUUCIATH TE€OMETPHUYCCKHE
BEIMYMHBI (IJIMHA, YrOJ, IUIOMalb, O0BEM, IUIOMIA/b MOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBIC (DOPMYIJIBI M METOJBI, B TOM YHCIE. IUIONIA]b
MOBEPXHOCTU MUPAMUIBI, IPU3MBI, KOHYCa, HWIHH/PA, TUIOMAIL CHEpHI;
00bEéM Ky0a, MPSMOYTOJBHOTO TapajuIeJIeNHIe/ia, MUPaMHIbI, TIPH3MBI,
IWIMHIPA, KOHYycCa, INapa, YMEHHUE HAXOIUTh OTHOUIEHHE OO0BEMOB

1oJI00HBIX QUryp
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VYMmenune OIICPHUPOBATH IMOHATHUAMU: NPAMOYTOJIbHAA CUCTEMAa KOOPAHWHAT,
BEKTOp, KOOPIWUHATHI TOYKH, KOOPIMWHATHI BEKTOpa, CyMMa BEKTOPOB,
NpPOM3BEJICHUE BEKTOpA Ha 4YHCIIO, PAa3JIOKECHHE BEKTOopa Mo 0asucy,
CKaJIIPHOE TPOM3BEJICHUE, BEKTOPHOE MPOM3BEACHUE, YIOJ MEXIY
BCKTOpaMH; YMCHHEC HCIIOJb30BaTh BCKTOpHBIfI u KOOpI[HHaTHBIfI MCTO
JUIS  pEIICHHs] TEOMETPUYECKMX 3aJad W 3aJad JPYyTrux Yy4eOHBIX

MPEIMETOB
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YMmenune BI)I6I/IpaTI) HOI[XOII?IHII/II;'I MeTod I PpCHICHUA 3aldaydu,
IMNOHUMAaHHUEC 3HAYUMOCTU MATCMATUKU B H3YUCHUU [MPUPOIHBIX U
O6HI€CTB€HHI>IX mponeccoB n SIBJIGHI/If/'I; YMCHHUEC  pacClio3HaBaTb

MMPOABJICHHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHUC IIPHUBOIUTDH




IIPpUMEPBl  MAaTEMaTUYECKUX OTKPBITUH POCCHMCKOM H  MHUPOBOU

MaTeMaTHYECKOM HAayKH




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon
1 Yucna v BIYUCICHUS
1.1 Hatypanbshble u nenbie yrncina. [Ipu3Haku JeTUMOCTH LEIbIX YHCeT
12 Pammonanbupie  ymucna. OOBIKHOBEHHblE M JECATUYHbBIE JIpOOM, MPOIECHTHI,
' OeCKOHEUHBIE TIEPUOTMUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypajabHOW cTeneHu. JlelcTBus ¢ apupMeTHIeCKUMU
' KOPHSIMHU HaTypaJIbHOW CTETIEHU
14 Crenessb ¢ 1ensIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKaszaresneM. CBoiicTBa
' CTETICHU
15 CuHyc, KOCMHYC M TAaHICHC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. Jlecaruunbie 1 HATypaabHBIEC JTOTApU(MBI
HevictBurenbHble  4uciaa. ApudMeTHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOamkEHHbIe BEIYMCIICHUS, IPAaBUIa OKPYTIJICHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BBIYUCIECHU
1.8 [TpeoOpazoBaHUEe BBIPAKCHHH
1.9 KowmmnekcHeie uncna
2 VYpaBHEeHMs U HEpaBEHCTBa
2.1 Lenblie u 1poOHO-paIiOHANIbHBIE YpaBHEHHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHeHHUs
24 [TokazarenbHbIE U TOTapU(PMUUECKHE YPAaBHEHUS
2.5 Llenpie u 1poOHO-palMOHATBLHBIC HEPABEHCTBA
2.6 HppanuronanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOoTapUMUYECKIE HEPABCHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpamMu
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METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



INOACHUTEJIBHAS 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «BeposSTHOCT U CTaTHUCTHKA»
6azoBoro ypoBHs mns oOydvaromuxcst 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepanbHOr0  rocyJapCTBEHHOTO  O0Opa30BAaTEIbHOTO CTAaHAApTa CPEIHETO
oOmero oOpa3oBaHusd, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPENBABIIEMBIX K MaT€MaTUYECKOMY OOpa3oBaHUIO, U TPAAHULMA POCCHUICKOTO
oOpazoBanus. Peanuzanus mporpamMMbl OOECHEUMBAET OBJIAJIEHUE KIHOYEBBIMU
KOMIETEHIIUSIMH, COCTABJIAIOIIMMU OCHOBY Ul CaMOpPa3BUTHUS U HENPEPHIBHOIO
o0pa3oBaHusl, IEJIOCTHOCTh OOUIEKYJIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS TUYHOCTUA O0YJAIOIIINXCSL.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

VYuebupiii kKypc «BeposiTHOCTH M cTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO y4eOHOTO Kypca 0a30BOro ypOBHS
ocHOBHOHM mmiKoibl. Kypc mpemnasHadueH mis (GopMHUpoBaHUS y OOydarOUIUXcs
CTaTUCTUYECKOM KYJIbTYpbl M TOHUMAHUA POJU TEOPUHM BEPOATHOCTEM KaK
MaTeMaTU4eCKOr0 MHCTPYMEHTA JUIsl U3yUYEeHUS! CIIy4alHBIX COOBITHI, BEJIMYHUH U
nporieccoB. [lpu m3yueHunm Kypca 00OTamarOTCs MPENCTABICHUS Yy4YalUXCs O
METOJAaX UCCIEA0BAaHN U3MEHUMBOTO MUPA, Pa3BUBAETCS IOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTHM MaTeMaTHYECKMX METOJOB IO3HAHMUS KakK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepxaHue Kypca HampaBJI€HO Ha 3aKpEIJICHUE 3HAHHM, MOJYyYEHHBIX HpH
M3YyYEHUN Kypca OCHOBHOW LIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aMMOCBA3SAX MEXKIYy HUMH Ha BaXKHBIX IIPUMEpAX, CHOKETHI
KOTOPBIX TOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBercTBUM C yKa3aHHBIMM LEJISAMH B CTPYKType Y4eOHOTro Kypca
«BeposTHOCTh M CTAaTUCTHUKA» CPEIHEHW IIKOJIBI Ha 0a30BOM YPOBHE BBIJEICHBI
CJIeNyIOIME OCHOBHBIE coOJiep)KarenbHble JWHUU: «CiaydaliHble COOBITHS U
BEpPOSTHOCTIY, «CydailHble BEJTMYMHBI U 3aKOH OOJIBIITNX YUCEID».

BaxHyro 4YacTe Kypca 3aHMMaeT HW3y4YEHHUE TE€OMETPHUYECKOTO U
OMHOMHAIILHOTO PAaCIpEACICHU M 3HAKOMCTBO C UX HEMPEPHIBHBIMH aHAIOTaMU
— MOKAa3aTeJIbHBIM ¥ HOPMAJIbHBIM PaCIpPEACIICHUSMU.

Conepxxanne nuHUM «CliydailHple COOBITUSI M BEPOSTHOCTH»  CIYXKUT
OCHOBOUM 1 (pOpMHUpOBAHUSI MPENCTABICHUN O paclnpeesieHud BepOsiTHOCTEN
MEXIYy 3HAUYCHHUSMH CIIYYalHBIX BEJIMYHMH, a TAKXKe dTa JIMHHUS HEOOXOaMMa Kak
0aza g W3ydeHHUs] 3aKOHAa OONBIIMX YHcel — (yHIAMEHTAIBHOTO 3aKOHa,
JNEUCTBYIOLIErO B TMPUPOJE U OOIIECTBE U HWMEIOIIET0 MaTEeMaTUYECKYIO



popmanuzanuio. Cam 3aK0H OOJIBIIMX YHCEN MPEUIaracTcsi B 03HAKOMUTEIbHON
dbopMe ¢ MUHMMAJIbHBIM UCIOJIb30BAHUEM MAaTEMaTUYECKOro (popmanusma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMU,
AKLIEHTHUPYIOT BHHMAHHME IIKOJbHUKOB HAa ONUCAHWM W HW3YYEHUHU CIIy4ailHBIX
SBJICHUN C MOMOILBIO HEMpPEePbIBHBIX (YHKIMI. OCHOBHOE BHUMAaHUE YJEISAETCS
NO0Ka3aTEJIbHOMY M HOPMAJbHOMY pAaCIpeAeseHHUsIM, MPU TOM IPEeanoJaraercs
O3HAKOMUTEJILHOE HW3Yy4YeHUE MmaTepuana 0e3 JOKa3aTeabCTB NPHUMEHSIEMBIX
(akToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha w3ydyenune kypca «BeposSTHOCT, M CTaTUCTHKA» Ha 0a30BOM YpOBHE
oTBoAUTCA 1 ywac B Hemen0 B TEUCHHE Ka)XJIOTo Toja oOyueHus, Bcero 68
y4eOHBIX YacOB.



COJEPXXAHME YYEBHOI'O KYPCA
10 KJIACC

[IpeacraBinenne AaHHBIX C MOMOINbIO Tabmui W Auarpamm. CpenHee
apupMeTnyecKoe, MeauaHa, HauOoJblliee W HAaWMEHbIIIEE 3HAYCHHUS, pa3Max,
JTUCTIEPCHS ¥ CTAH/IAPTHOE OTKIIOHEHUE YHUCITOBBIX HAOOPOB.

CrydaifHple SKCTIEPUMEHTHI (OTIBITHI) U CITyYalHbIE COOBITHSA. DIeMEHTapHbBIE
coObITus (Mcxoibl). BeposTHOCTH ciiydallHOro coObITHS. BIHW30CTh 4YacCTOTHI U
BEpOSITHOCTH  coObITHil.  CiydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
9JIEMEHTAPHBIMU  COOBITUSIMU.  BeposiTHOCTH  COOBITUH B ONBITax €
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omneparuu HaJ, COOBITUSIMU: TIEpeceueHne, 00beIMHEHNE, TPOTUBOIOI0KHbIE
coObrTus. Jlnarpammer Ditnepa. @opMyina COKEHHS] BEPOATHOCTEH.

VYciioBHasg BEPOSITHOCThb. Y MHOXKEHHE BEPOSATHOCTEW. JlepeBO cCiaydalHOro
sKcriepuMenTa. @opMyria MOJTHOW BEpOSATHOCTH. HezaBucuMbIe COOBITHS.

KomOunnaropnoe npaBuio ymHoxeHus. IlepecranoBku u ¢axkropuan. Yucno
coueranuid. Tpeyronbuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapHbIi ciydaiiHbIi ONBIT (MCIIBITAHUE), YCIIeX W Heynada. HezaBucumbie
ucnbiTanus. Cepus HE3aBUCHMBIX HCHOBITAHUM 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUN bepHyIu.

Cnyuaiinas BenunuuHa. Pacnpenenenue  BeposiTHocTed.  Jlmarpamma
pacnpenenenusd. llpumepsl pacnpeneneHuii, B TOM YHUCIE, T€OMETPHUYECKOE U
OMHOMHAJIBHOE.

11 KJIACC

UucnoBble  XapaKTEPUCTHKH  CIIYYaWHBIX  BEJIMYMH: MaTEMATHYECKOE
OXXKUJAHHWE, NHUCIEPCHUs] W CTaHJAPTHOE OTKJIOHEHUue. [Ipumepsl npuMeHeHUud
MaTEeMaTHYECKOro OXKHMIAaHUSI, B TOM YHCJIC B 3ajJadax M3 MOBCECIHEBHOM KH3HH.
MaremaTudeckoe OXugaHue OMHAPHOM cllydaliHOW BeaudyuHbI. MartemaTuueckoe
OXXUJAHHE CYMMBbl CIy4alHBIX BEJIMYMH. MaTeMaTU4eCcKoe OXHWJAaHUE U
JUCIIEPCHS TEOMETPUUYECKOTO 1 OMHOMHUAIILHOTO pacIpe/IeTICHUM.

3akoH OOJBIIMX 4YHCENl M €ro poJib B Hayke, NpUpOAe U OOIIECTBE.
Br100opouHbIii METOA HCCIIETOBAaHUM.

[Ipuimepsl HENpEephIBHBIX CIy4YaWHbIX BeIWYMH. lloHATHME O IUIOTHOCTH
pacnpeaeneHus. 3aaaud, IPUBOIAIINE K HOpMaJIbHOMY pacrpenaenenuto. [loustue
0 HOPMAaJILHOM paclpeeICHNH.



IIVIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOrPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

I'paknanckoe BocnuTanume:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHUIA,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aUMOJICMCTBOBAaTh C COLUMAJIBHBIMA HHCTUTYTAaMHU B COOTBETCTBUHU C HX
GYyHKUMUSIMHY U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKON IpaxaaHCKON UICHTUYHOCTH, YBOXKCHUS K
IIPOLUIOMY Y HACTOSAILIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
K MCIOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYrHX HayKaxX, TEXHOJOTusX, cpepax
3KOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKHU U IESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAs ICTETHKY MATEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pEeLIEHN, paccyXIeHu;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKHUE 3HAHUS B
UHTEpecax 3JJ0pOBOT0O U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OT/bIXaA, peryJisipHas dusnueckas aKTUBHOCTB); (du3HUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTHUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIIOOUS;, MHTEPECOM K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHONW  ACATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymieit mpodeccun W pealn30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTHIO K  MaTeMaTUYeCcKOMy OO0pa3oBaHUIO U
caMOOOpa30BaHUI0 HAa MPOTSHKCHUU BCEHM KU3HM; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIEHHOCTH.

JKOJI0rnYecKoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO JKOJOTUYECKON KYJIbTYphbl, TMOHMUMAHHEM BIIMSHUS
COIMAJIbHO-DKOHOMUYECKHUX IPOIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBbHOU
cpedbl, OCO3HAHMEM TJIOOAJIBHOTO XapakTepa JKOJOTUYECKUX  MpoOseM;
OpPUEHTAIIME HAa NPUMECHEHHWE MATEMAaTUYECKHUX 3HAHWM JJIsI PEIIeHUs 3a/1ad B
0o0NacT OKpyXKalomiel cpeabl, IUIAHUPOBAHMS TOCTYNMKOB M OIEHKH HX
BO3MOKHBIX MTOCJIEACTBUN JIJIs1 OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHHUMaHUEM
MaTEMaTUYECKOW Haykh Kak cdepbl UYeTOBEYECKOM AEeSTENbHOCTH, STAroB €€
pa3BUTHUS M 3HAYUMOCTH JJISI PA3BUTHUS UMBWIM3ALMHU; OBJIAACHUEM SI3BIKOM
MaTE€MaTUKH W MaTEeMaTUYECKOM KyJIbTypOM KakK CpEICTBOM MO3HAHUSA MHUPA;
TOTOBHOCTBIO OCYILIECTBIIATh MPOEKTHYIO M HCCIEIOBATENBCKYIO JIESITEIbHOCTh
WHJMBUIYaJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHSI MPOTPAMMBI Y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmBUsAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OetCMEUAMU.

1)  Vuusepcarvnvie — noznasamenvmvle  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (0ceoeHue
Memo008  NO3HAHUA  OKPYXCarowjeeo  Mupa;  NpuMeHeHue  jJ102UHeCKUX,
uccne0o8amenbCKux onepayutl, yMeHuti pabomamso ¢ ungopmayueti).

ba3zoBble 1ornyeckue 1eicTBMU:

e BBIABJIATH U XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEeMAaTUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWW MEXIy TOHATHAMU; (HOPMYIHPOBATH
OTpe/ie/ICHUs] ~ MOHSATHUN; YCTaHABIMBATh CYIICCTBEHHBIM  MPHU3HAK
KJaccu(UKaIy, OCHOBAaHUS JUIsl OOOOIIEHUS M CPAaBHEHWS, KPUTECPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpUHUMATh, (QOPMYIUPOBATH U  TPeOOpPA3OBHIBATh  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBIABIATh  MAaTEeMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
NpOTUBOpEYMsl B (aKkTaxX, HaHHBIX, HAONIONCHUSAX U YTBEPKICHHSIX;



npeyiaratb ~ KpUTEpUM  JUISI  BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JieJIaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUECHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBA MaTeMaTU4eCKHUX
YTBEPKJIEHUN (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJUTH TPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>JICHUS U BBIBO/IbI;

e BBIOMpATh CTHOCOO pemieHus y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelICHUs, BBHIOMpaATh Haubonee MNOAXOMAIINN ¢ Yy4EToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

e HCHOJIb30BAaTh BOMPOCHI KaK HCCJIEA0BATEIbCKUII UHCTPYMEHT MO3HAHMS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e TPOBOJUTH CaMOCTOSITETILHO CIJTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHNE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
0o0beKTa, SIBJICHHUS, TIPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbEKTaMHU, SIBJICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 0OOOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIONCHUS, WCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOLECCA, & TAKXKE BBIIBUIATh
MPEATNOJIOAKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

e BBIABIATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX NJIsi OTBETa
Ha BOIIPOC U JJISI PEILICHHS 3a]1a4u;

e BbIOMpaTh UWHOpPMAIMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHOOPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MPECTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIHIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HopMax,
WJUTFOCTPUPOBATH I'pauUueCcKH;

e OLICHUBATH HaJEXKHOCTh uH(popMaIuu 1o CaMOCTOSITETILHO
c(hopMyIMPOBaHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvle  KOMMYHUKAMUGHbBlEe  Oelicmeus,  00ecnedusarm

copMUPOBAHHOCb COYUATILHBIX HABLIKOG 00VUAIOUUXCSL.

OO0menue:



BOCIpUHUMATh U  (OPMYyJIHpPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIAIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M IUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHS IO
X0y pelieHus 3a1a4i, KOMMEHTUPOBATh NIOJIYYEHHBIN PE3yJIbTaT;

B X0/ 0OCYKJeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIa€MON TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auM, BbICKA3bIBATh UJIEU, HAIIEJICHHBIE HA TIOUCK
pELIEHUs]; COMNOCTABIATh CBOM CYXIECHUS C CYXKICHUAMH JAPYTUX
YYaCTHHKOB JHanora, OOHapy>KMBaTh pa3IMuM€ U CXOJCTBO IO3HIIMI; B
KOPPEKTHOM popme GpopMyIupoBaTh pa3HOIIIACHsl, CBOU BO3PAKECHHUS;
IPEACTAaBIATh  pE3yJbTaTbl  PEIICHHS  3a4a4yd,  JKCIEPUMEHTAa,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 3a]1a4 MPE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
VH/IMBHUIyJIbHON pabOThI MPU PEIICHUH YIeOHBIX 3a/1a4; IPUHUMATh 11eJTh
COBMECTHOH JeATEIbHOCTH, IUIAHMUPOBATh OPTaHW3alUI0 COBMECTHOMN
paboTHl, pacrpenesTh BUABI padoT, JOTOBApUBATHCSA, 00CYKIaTh MPOIIECC
U pe3yJbTaT paboThl; 00001MaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBIMOIHITH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JEHCTBHSI C JPYTUMH YJIe€HAMU KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIMI MPOMYKT TO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOJICUCTBUSI.

Vuusepcanonvie  pezynamuenvie  Oelicmeus, obecneuusaiom

GdopmuposaHue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU.

Camoopranusanus:

COCTABJISITH IUIAH, AJICOPUTM PELICHUs 3a/1a4d, BBIOUpPATh CIOCOO pEelIeHUs C
y4€TOM HUMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEelICHUH ¢ Y4ETOM HOBOM MH(OpMAaIUu.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMM [IO3HABATEJIILHOM peduiekcuu Kak OCO3HaHUs
COBEPIIAEMBIX JCHUCTBUUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIS TMpolecca U
pe3ysbTaTa pelieHuss MaTeMaTHYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MPHU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B [EATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSTEBCTB, JTAHHBIX, HAMJICHHBIX OITNOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEJIU U YCIOBUSIM, OOBSICHSITH
NPUYUHBI JTOCTHKEHUS WIM HEJNOCTHKEHHUS PE3YJIbTAaTOB AEATEIBbHOCTH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATUSIMHU:  cpeaHee  apudmMeThdyeckoe,  MeuaHa,
HauOosblllee, HAUMEHbLIEEe 3HaU€HNE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OnepupoBaTh MOHATUSAMU: CIy4YaWHBIA SKCHEPUMEHT (OMBIT) M CIydalHOE
cOOBITHE, DJIEMEHTApHOE COOBITUE (DJIEMEHTApHBIM HMCXOJ) CIYy4allHOTO OIbITA;
HaXOJHUTb BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMH CIIy4aliHBIMH COOBITHSIMU,
HaxXoJWTb U CpaBHUBAThb BEPOSTHOCTU COOBITMH B M3YUYEHHBIX CIydalHBIX
AKCIIEPUMEHTAX.

Haxomute u ¢opMmynaupoBarh COOBITHS: IepeceyeHrue U OObeIuHEHUE
JAHHBIX ~ COOBITHI, COOBITHE, MPOTHUBOMOJIOKHOE JAHHOMY  COOBITHIO;
MOJIb30BAThCS IUarpaMMamMu Oitepa U pOpMyJIoi CIOXKEHHsSI BEPOATHOCTEH Ipu
pelIeHUH 3a1a4.

OnepupoBath MOHATHUAMH: YCJIOBHAsI BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSTHOCTH C MOMOIIbIO MPaBUJIA YMHOXKEHHS, C MOMOIIbIO JepeBa
CIIy4alHOrO OMBITA.

[TpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3ajau.

OnepupoBaTh NOHSATUSMU: HCHBITAHUE, HE3ABUCUMBIE HCHBITAHUS, CEpUS
UCIIBITAHUM, yCHeX W HeyJdaya; HaXOJuTh BEPOSATHOCTU COOBITUH B cepuu
HE3aBUCUMBIX MCHBITAHUN /10 MIEPBOTO yCII€Xa; HAXOAUTh BEPOSITHOCTU COOBITHIA B
CEpHUU UCIBITaHUN bepHyun.

OnepupoBaTh  MOHATHUAMM:  ClIydaiiHash  BEJIMYMHA,  paclpeleieHue
BEPOSITHOCTEW, IMarpaMMa pacrpeeeHus.

11 KITACC

CpaBHMBaTh  BEPOSITHOCTH  3HAYEHWW  CIy4YallHOM  BEJIWYMHBI  TIO
pacupeaesieHUIO UK C TIOMOIIBIO THArPaAMM.

OrnepupoBaTh NOHITUEM MAaTEMATUUECKOTO 0KUAAHUS;, IPUBOJAUTH IPUMEPHI,
KaK IPUMEHSETCS MAaTEMAaTHYECKOE OYKHUJIAHHWE CIy4allHOM BEIWYMHBI HAXOIOUTh
MaTeMaTH4YECKOE 0KUAaHUE IO JAHHOMY paclpeIeIICHHUIO.

Nwmetsb npeacTaBiaeHUe O 3aKOHE OONBIINX YHCEIL.

Nwmets npeacTaBiieHue 0 HOPMAIIBHOM PaCIPEICIICHUN.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HanMeHnoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/m P Kontpoabubie | IpakTuueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI
pecypcsbl
1 [IpencraBneHue JaHHBIX U OMUCATEIbHAS 4 bub6mmoreka [IOK
CTaTUCTUKA https://m.edsoo.ru/e0b7b0f1
Cryy4aifHbI€ OTIBITHI M CITy4ailHbIE COOBITHS,
2 OTIBITHI C PABHOBO3MO>KHBIMU 3 1 bubmmorexa [JOK
p https://m.edsoo.ru/e0b7b0f1
AJIEMEHTapPHBIMU UCXO0JIaMU
3 Omneparnuu HajJ COOBITUSMU, CII0XKEHUE 3 bu6nuorexa IIOK
BEPOSITHOCTEN https://m.edso0o.ru/e0b7b0f1
VYcioBHast BEpOATHOCTD, IEPEBO
4 CIIy4aifHOTO OTbITa, (hOpMYyJia TTOJTHON 6 bubmmorexa [TOK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH U HE3aBUCUMOCTH COOBITUI
but6mmoreka [{JOK
> DIEMEHTEI KOMOUHATOPHICH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepuu nocie0BaTEIbHBIX UCIIBITAHUMN 3 1 bubmmorexa [TOK
P s https://m.edsoo.ru/e0b7b0f1
7 Crnyualinbple BETUYHUHBI U pacTpeielieHus 6 Bubmmorera [IOK
y pactipea https://m.edsoo.ru/e0b7b0f1
bu6nmoreka [IOK
i 2
8 O00011IeHNE U CUCTEMATHU3AIMS 3HAHUN 5 htts://m.edsoo.ru/e0b7b0f1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3ie/ioB U TeM ungposbie
Ne n/m P Konrpoabnbie | IlpakTuueckue (1ucpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 MareMaTtuueckoe 0KHJIaHUe CITydaitHON 4 bubnmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
5 Jucnepcus 1 CTaHIapTHOE OTKJIIOHEHUE 4 1 bubmuoreka [{OK
CIIy4allHOM BEJIMYMHbI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3aKon Gompummx Hncen 3 1 https://m.edsoo.ru/5fbc5dcl
HenpepsiBHbIE c1yyaliHble BETUYHHBI bu6nuoreka [IOK
4 2
(pacnpeneneHus) https://m.edsoo.ru/5fbc5dcl
bubmnoreka LJOK
° Hopuansiioe pacripezieneiiis 2 1 https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpEeHme, 0600MIEHNE 1 19 5 bubmnoreka LIOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJAbTAThl 0CBOCHHS OCHOBHOI
NpOBEPSIEMOro .
o0pa3oBaTeIbHOM NMPOrPaMMBbI CpeIHero o01mero o0pa3oBaHus
pe3yJibTarTa
6 Teopus BEposATHOCTEN U CTaTUCTHKA
6.1 YuTtath U CTPOUTH TAOJIUILIBI U JHarpaMMbl
OnepupoBaTh TOHATHSAMH: CpelHEe apudMeTHdeckoe, MeIuaHa,
6.2 HauOosplllee, HaMMEHbIIEe 3HAUYEHUE, pa3MaX MaccHBa YHCIOBBIX
TaHHBIX
OnepupoBaTh MOHATUSMHU: CIy4alHBIA 3KCHEPUMEHT (OMBIT) U
cilyyaiiHoe coOBITHE, 3JIEMEHTApHOE COOBITHE (3JIEMEHTapHBIH HCXOM)
6.3 CIly4alfHOTO  OMBITa;  HAXOAWTh  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOYKHBIMHU CIIyYallHBIMM COOBITUSIMH, HaXOAWTh U CPAaBHUBATb
BEPOSTHOCTH COOBITUI B M3YUEHHBIX CITyYailHBIX IKCTIEPUMEHTAX
Haxonutes ¥ ¢opMynaupoBaTh COOBITHS: NepeceueHre M OObeAMHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOMOJIOXKHOE JTAaHHOMY COOBITHIO;
' MOJIb30BAaThCs  AMarpaMmMamu  Diepa ¥ GOPMYJIOH  CIIOKEHHS
BEPOSATHOCTEH IIPU PELICHUN 33734
OnepupoBaTh TMOHATHUSMHU: YCJIOBHAas BEPOSATHOCTb, HE3aBUCUMbIE
6.5 COOBITHS; HAXOJUTHh BEPOATHOCTH C IOMOIIBIO MpaBWJIa YMHOXKEHUS, C
MTOMOMIBIO JiepeBa CIy4aifHOTO OTbITa
6.6 [IpumeHsTH KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATUSIMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEpUs
6.7 UCHBITAHUH, yCIIeX U HeyJjaua; HaXOAUTh BEPOSATHOCTU COOBITUI B CEpUU
' HE3aBHCHUMBIX MCIBITAHUM /10 MEPBOro YCIeXa, HaXOIUTh BEPOATHOCTH
cOOBITHI B cepuu uctibITaHui bepHyu
6.8 OnepupoBaTh MOHATHUAMHU: CilydaiiHas BEJIMYMHA, pacIHpeieseHue

BEPOSATHOCTEH, AUarpaMma pacrpeesIeHus

11 KIIACC




Kon

IIpoBepsiemble nMpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI

NpoBePsIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero oopa3oBanusi
pe3yjabTarta
5) Teopus BEpOATHOCTEHN U CTAaTUCTHKA
£ 1 CpaBHHMBaTh BEPOSTHOCTH 3HAYCHHM CIIydyallHOM BEIWYUHBI  TIO
' pacrpeaesieHUIO WIH € TOMOIIbIO AUarpaMm
OnepupoBarb MOHATHEM MaTEMaTUYECKOIO OXUAAHUS, NPHUBOJUTH
59 MpUMEphl  TOTO, KaK TMPUMEHSETCS MAaTeMaTH4YeCKOe  OXKHJIaHHE
' CIIy4yallHOM BEJIMYMHBI, HAXOJIWUTh MAaTEMAaTHYECKOE OXUIAaHUE IO
JTAHHOMY pacIpeielICHUI0
5.3 NmeTs nipecTaBieHne 0 3aK0OHE OOJBIIIX YHCET
54 Nmetsb npeacTaBieHrne 0 HOPMaJIbHOM pacIpeeIeHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
Koa
6 Teopust BEpOATHOCTEH M CTAaTUCTHUKA
[IpencraBiaenue MaHHBIX C  MOMONIBI0 Tabmwmm wu  guarpamm.  CpemHee
6.1 apudmernueckoe, MenuaHa, HawOOJIbIIIee W HAUMCHbBIEE 3HAUCHUS, pa3Max,
JUCTIEPCHS ¥ CTAaHAAPTHOE OTKJIOHCHHE YHCIIOBBIX HAOOPOB
CrnydaifHple DKCIIEPUMEHTHI (OMBITHI) M CIyYailHble COOBITHS. OJIeMEHTapHbBIC
coObiTus (Mcxonbl). BeposTHOCTH ciydailHOTO COOBITHS. bBIM30CTH 4YacTOTHI U
6.2 BEPOSTHOCTH COOBbITHI. CiydaifHbIe OMBITHI ¢ PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH
coObITUsIMH.  BeposiTHOCTM  COOBITUH B OMBITAaX C  PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMUA COOBITUSIMH
6.3 Omeparuu  Haag COOBITUAMH: T€pecedeHue, OOBEAMHEHHE, MPOTHBOTIOIOKHBIC
' coObITHs. [lnarpammsl Ditnepa. @opmyiia ClI0KEeHUsS] BEpOSITHOCTEH
6.4 VYcimoBHas  BEPOSATHOCTb. YMHOXKEHUE BEPOSTHOCTEW. [lepeBo  cirydallHOro
' skcniepuMmenTa. @opmyria mosHON BeposiTHOCTH. HezaBucumMbie coObITHS
65 KomOunaroproe mpaBwio ymHOXeHHs. llepectaHoBku u (dakrtopuan. Ywcio
' couetanuii. Tpeyronbpauk [lackans. @opmyna 6unoma HeroToHa
bunapubpIii Cciy4aiiHBIA OMBIT (WMCIBITAaHUE), ycHeX M Heyaada. HesaBucumbie
6.6 ucnbiTanus. Cepust HE3aBUCUMBIX HCHBITaHMM 0 TmiepBoro ycrexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyuimn
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTEH. J(marpamma pacrpeneneHus.
' [Tpumeps! pactipeieieHnid, B TOM YHCIIE TEOMETPUIECKOE U OMHOMUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUSA
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 UucnoBble XapaKTEPUCTUKU CIyYalHBIX BEJIMYMH: MAaTEMAaTHYECKOE OXXKHUIAHHE,




JIUCTIEPCHUSI U CTAHJAPTHOE OTKJIOHEHUE. [Iprumepsl TpUMEHEHUsT MaTEMaTUYECKOTO
O’KMJIaHUS, B TOM YHCIIE B 3aJayax M3 IOBCEIHEBHOW XU3HHU. MareMarnuyeckoe
OXKHMJIaHWE OWHAPHOM Cily4ailHOW BeIMYMHBI. MaTeMaTH4yecKoe OXXKHIaHHE CYMMBbI
CIIy4alHbIX BEJIMYMH. MaTeMaTH4eCKOe OKUJIAHWE U JUCIEPCUS] TEOMETPUUYECKOTO

1 OMHOMMAJIBHOTO pacIpeieIeHU

3aKkoH OOJBIIMX YHCEN M €r0 pojib B HayKe, mpupoae U oOmiectBe. BriOopounsbii

5.2

METO/] UCCIIEIOBAHUM

[Ipumepsl  HENpepbIBHBIX  CIy4aWHbIX BeluuyuH. [loHsATHE O TUIOTHOCTH
5.3 pacnpenenenus. 3aia4du, IPUBOAAIIME K HOpMaIbHOMY pactpeneneHuto. [lonsarue o

HOPMAJILHOM PacIpeeICHIH




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsieMble TPeGOBAHUS K NMPeIMETHBIM pe3y/JbTATAM OCBOEHUSI
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero
oOpa3oBaHmusi

Bnagenne MeronamMu J0Ka3aTeNbCTB, QJIrOPUTMAMH pELICHHS 3a/ay;
ymeHue GopMylIHpOBaTh M ONEPUPOBATH MOHSTUSIMH: OIpeAeeHHeE,
aKcuoma, Teopema, CJEACTBHE, CBOWMCTBO, MPHU3HAK, JOKAa3aTeIbCTBO,
paBHOCUIIbHBIE (DOPMYJIHUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYyITUPOBATH
o0paTHOE M TNPOTUBOIOJIOKHOE YTBEP)KACHUE, NPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, UCIIOJIb30BATh METOJ MAaTeMaTHYECKON WHIyKLUU;
IIPOBOAMTD JI0KA3aTEIbHbIE PACCYXKACHMS NPU PEIICHUHU 3a/lay, OLIEHUBATh
JIOTUYECKYI0  IPAaBWIBHOCTb  PACCY)KJEHUH; yMEHHE  OIEepUpOBaTh
MOHSTUSIMH: MHOKECTBO, IOJMHOKECTBO, OIEpali HaJ MHOXKECTBaMU;
YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar AJis ONUCaHus
peaJIbHBIX MPOIIECCOB U SABJICHUN U NPU PEUICHUH 3a]ad, B TOM YHUCIE U3
IpYruX y4eOHBIX MPEIMETOB; YMEHHUE OINEepUpOBaTh MOHATUAMHU: Tpad,
CBS3HBIA Tpad, nepeBo, LUK, rpad Ha IUIOCKOCTH,; YMEHHE 3a/aBaTh U
OMHCHIBATh Tpadbl Pa3NIUYHBIMU CHOCOOAMHU; HUCTIOIB30BaTh rpadbl MHpU
pelIeHnn 3a1a4

YMeHne onepupoBaTh MOHATUSMHU: HATYypajJbHOE YHCIO, LEJI0€ YHUCIO,
CTENeHb C IENBIM MOoKa3aTeleM, KOPEHb HAaTypalbHON CTEMEeHH, CTENEHb C
paloHaIbHBIM TIOKa3aTeNleM, CTENeHb C JCHCTBUTENHHBIM IOKa3aTeseM,
jJorapupM uHucia, CUHYC, KOCHHYC M TaHI€HC IPOU3BOJIBLHOIO YHCIA,
OCTaTOK II0 MOJIYJII0, PALUOHAIBHOE YHCJIO, HPPALUOHAIBHOE YHCIIO,
MHO’KECTBA HaTypaJbHbIX, LI€TbIX, PALIUOHAJIBHBIX, JEMCTBUTEIbHBIX YHCET;
YMEHHE HCIONb30BaTh MPU3HAKU JEIMMOCTH, HAaWMEHbLIMK OO0Imuil
JenuTenlb W HauMeHblllee ooOliee KpaTHoe, anroputM EBkinuaa npu
pEIIeHNHU 3a/lay; 3HAKOMCTBO C Pa3jiMYHbIMH MO3UIIMOHHBIMH CHCTEMaMU
CUMCIICHUS; YMEHUE BBIMOJIHATH BBIYMCIIEHUE 3HAYCHUH U IIpeoOpa3oBaHus
BBIPOXXEHUI CO CTeMeHsMH M Jorapudmamu, MpeoOpa3oBaHUs IPOOHO-
palMOHAIbHBIX  BBIPAKEHUH;  yMEHME  ONEpPUpPOBaThb  MOHATUSAMU:
MOCJIEI0BATENbHOCTh, apu(METHYeCKasi TPOrPeccHs, TI'eOMETPHUYECKas
nporpeccusi, OECKOHEYHO yObIBaroImasi TeOMETpHUYEcKass MpPOrpeccus;
YMEHHE 3a/laBaTh IIOCJIEA0BAaTENIbHOCTH, B TOM YHCIE C IOMOUIBIO
PEKYpPEHTHBIX (OpPMYJI; YMEHHE ONEpUPOBATh MOHATUSMHU: KOMIUIEKCHOE
YHUCIIO, CONPSOKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO ~ 4yMcia,  ¢opMa  3amUCH  KOMIUIEKCHBIX  YHCell
(reomeTpuueckasi, TPUTOHOMETpHUYECKas M  airedpanyeckas); yMeTh
MPOU3BOIUTH apUPMETHUECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIAMU;




NPUBOIUTH TPUMEPHI HCIIOJIb30BAHMS KOMIUIEKCHBIX YHCEN; ONEPHUPOBATH
NOHATHSAMH:  MaTpuma 2X2 wu  3X3, OomnpeAeiuTeNb  MaTpPHUIIH,
r€OMETPUYECKUI CMBICIT OIPEICTUTENS

YMeHue onepupoBarbh IOHATHUAMM: PalMOHAIbHBIE, HPPALMOHAIBHEIE,
MOKa3aTebHbIe, CTENEeHHbIC, JOTapu(pMHUECKUE, TPUTOHOMETPHUECKUE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIEpUPOBATh IOHATHUAMMU:
TOKIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHHUE, YPABHEHUE, HEPABEHCTBO,
CUCTEMAa YPABHCHMM M  HEPABCHCTB, PAaBHOCWIBHOCTb YPAaBHECHHHU,
HEPABEHCTB U CUCTEM; YMEHHE PEIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C TOMOIUBIO Pa3IMYHBIX IPHUEMOB; pELIaThb YPABHEHMs, HEPABEHCTBA U
CUCTEMBI C IIApaMETPOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, X CUCTEMBI
JUIA PeLIeHHsT MaTeMaTHUYeCKUX 3ajad M 3aJady U3 pPa3IuuHBIX obiacTel
HAyKH U PEaIbHOU KU3HU

VYMeHue omnepupoBaTh MOHATHSAMU: (YHKIMS, 4YETHOCTh (YHKIHUH,
HEPUOJIMYHOCTh (PYHKLUH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh
GyHKIMH, 3KCTpeMyM (yHKIMM, HAuOoOJIbllee W HAaUMEHbLIee 3HAYCHHS
(GYHKIMU Ha MPOMEXYTKE, HeNpepblBHAs (YHKLUS, aCUMIITOTHI Tpaduka
¢yHKIMU, TiepBas U BTOpas MPOU3BOJAHAS (YHKLIUHU, F€OMETPUYECKUN U
¢u3nueckuif  CMBICT  TPOM3BOJMHOW, MEpBOOOpa3Hast, ONpeAeTEHHBIHN
MHTETpa, YMEHHE HaXOAWUTh AaCHMITOTHI Trpaduka (yHKIHHA; yMEHHE
BBIYUCIIATH MTPOU3BOIHBIE CYMMBI, IPONU3BEICHHS, YACTHOTO U KOMIIO3HIIUU
GyHKIMA, HAXOAUTh ypaBHEHUE KacaTeIbHON K TpaduKy (DyHKIIMU; yMEHUE
HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBbIX (YHKIMH; YMEHHE HUCIOJIb30BaTh
NPOM3BOJIHYIO JJIsl HUCCIEel0BaHMsS (QYHKLUUH, HAXOIUTh HauOOJbIINE U
HalMEHbIINE 3HaueHUs (QYHKIMHA; CTPOUTh TIpadUKd MHOTOUIEHOB C
UCTOJIb30BAaHUEM  amlmapaTa MaTeMaTHYeCKOro aHajiu3a; I[PUMEHSTh
NPOM3BOJHYIO JUIS HAXOXKICHHUS HAWIYUYIIETO0 PEIICHHUs B MPHUKIATAHBIX, B
TOM YHCIJIE COIMATBHO-DKOHOMHUYECKHX W (PU3MUECKUX 3a/]a4ax; HaXOIHUTh
IUIOIIAAN ¥ O0BEMBI (UTYp C MTOMOINBIO MHTETPaa; MPUBOANUTEH MTPUMEPHI
MaTEMaTHYeCKOro MOJEIUPOBaHUs € TOMOIIbI0 U depeHIanIbHbIX
ypaBHEHUU

YMeHue onepupoBaTh HOHATHAMU: rpaduk GyHKUMU, oOpaTHas (yHKIHA,
KOMIO3UIUS  (DyHKIUMHA, JWHEeHHas (QYHKUOWSA, KBaIpaTW4Has (QYHKIUS,
panroHanbHast (QYHKIOHSA, CTENeHHas (QYHKIUSA, TPUTOHOMETPUYECKHE
GbyHKIMM, OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIMM, IOKa3aTejabHas |
norapupmuueckass (QyHKIUH; YMEHHE CTPOUTh TpauKkd H3yYCHHBIX
(GyHKIUH, BBIIOIHATE NpeoOpazoBaHust rpaduKoB (QYyHKIHMHA, UCIIOIb30BaTh
rpaduKu Ui U3Y4YEeHHUs MPOLECCOB U 3aBUCUMOCTEH, IPU pEIeHUH 3a7ay
U3 JIpyrux y4ueOHBIX MpeIMETOBU 3a/ad M3 PeaJbHOM XU3HH; BBIPaKaTh
dopMyrIaMu 3aBHCHMOCTH MEXIY BETUUYMHAMHM; HCIIOJIB30BaTh CBOMCTBA U
rpaduku  QyHKOMA A0 pemieHus ypaBHEHHWH, HEPaBEHCTB W 3a1ad C
napamMeTpamH; H300pakaTh Ha KOOPIWHATHOM IUIOCKOCTH MHOXKECTBA
pELICHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemarb TEKCTOBbIE 3aJaud pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, OJIM U YacTH, Ha JBUKEHHE, padOTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJOTH, 3a/la4ydl U3 00JacTU yHpaBlIEHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaMM); COCTABJIATH BBIPAKEHHUS, ypPAaBHEHHUS, HEPABEHCTBA U HUX
CUCTEMBl TIO YCIIOBUIO 3aJlauM, HUCCIENOBATh IOJYYCHHOE pEUICHHE U
OIICHMBATh TMPAaBIOMOJOOHOCTh PpPe3yJbTaTOB; YMEHHE MOJAEIUPOBAThH
peanbHble CHUTYallMM Ha S3bIKE MAaTeMaTHUKU;, COCTABIISTH BbIPaXKEHMUS,
YpaBHEHHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCIOBHIO 3aJaul, UCCIEA0BATh
IIOCTPOCHHBIE ~ MOJEJIM C  HUCIHOJb30BAaHMEM  ammapata  aiareOpsl,
WHTEPIPETHPOBATH MOTYUYEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATUSAMH: CpeAHee apudmMeTHueckoe, MeIHaHa,
HauOoJpIllee M HauMEHbIICe 3HAYCHMS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAOOpa; yMEHHe H3BJIEeKaTh, HMHTEPIPETUPOBATH
UHPOPMaLIMIO, TIPEACTABICHHYIO B Ta0IUIaX, Ha JAHarpammax, rpadmukax,
OTPaKAIONIYI0 CBOWMCTBA PEaJbHBIX INPOLECCOB U SBICHHIA; MPEICTABISATh
uHpopMaIMi0O C TOMOIIBI0 TAaOMWIT W  JUarpaMM; HCCJIEIOBAaTh
CTaTHUCTUYECKHE [aHHBIE, B TOM 4YHCIE C TNPHUMEHEHHEM TpapUueCKIX
METOJIOB M DJICKTPOHHBIX CPEICTB; Tpa)UuecKy MCCIET0BaTh COBMECTHBIC
HaOJIOJICHUS C TOMOUIBIO AMAarpaMM PacCEUBaHMUs M JIMHEHHOW perpeccuu

YMeHue onepupoBaTh IOHATHAMM: CIy4YalHBIM ONBIT M CIy4alHOE
coObITHE, BEpPOSITHOCTh CIy4allHOrO COOBITHS; yMEHHE BBIYUCIATH
BEPOSTHOCTb C MCIOJb30BaHMEM TIpaUUECKUX METOMO0B; NPUMEHATh
GopMyJbl CIIOKEHUS M YMHOXEHMS BepoATHOCTEH, (opMyily MOIHOM
BEpOSATHOCTH, (popmysy bepHymnu, koMOuHaTOpHBIE (DAKTBI M (HOPMYIIHI;
OLICHUBATh BEPOSITHOCTH pEalbHBIX COOBITHI; YMEHHE OIEepHUpPOBaTh
MOHATUSAMU:  CllydailHash BEJIMYUHA, PACIPEIEICHUE BEPOSTHOCTEH,
MaT€MaTHYECKOe OXHUAAHHWE, IUCIEPCUS U CTaHAAPTHOE OTKJIOHCHHE
CIIy4allHOW  BENWYMHBI, (YHKIMMA  pacupefeNieHus W  IUIOTHOCTH
PaBHOMEPHOI0, ITOKA3aTEIbHOIO0 U HOPMAJIBHOIO PAaCIpPEICIICHUN; YMEHHE
HCIIOJI30BaTh CBOWCTBA M3YyYEHHBIX PACIpPENCIICHUN I PELICHUs 3a7ady;
3HAKOMCTBO C IMOHATHUAMU: 3aKOH OOJIBIIMX YHUCEJ, METOJbl BHIOOPOUHBIX
UCCIIeIOBaHM; yMEHHE IPUBOIUTh PUMEPHI NPOSBICHUS 3aKOHA OOJIBIINX
qucenl B NPUPOAHBIX M OOIIECTBEHHBIX SIBICHMAX; YMEHHME OIEPHUPOBATh
MOHATUSMU: COYETAaHUE, IIEPECTAHOBKA, YHUCJIO COYETAHWM, YHUCIO
NepecTaHoBOK; OMHOM HpIOTOHA; yMeHHE MNPUMEHATh KOMOHHATOpHBIE
dakThl W pacCyXOeHHsS JUIsI PEIICHUs 3aaad; OICHWBATh BEPOSTHOCTH
peambHBIX ~ COOBITHH;  COCTaBJISATH  BEPOSTHOCTHYIO  MOAETh U
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

YMeHue  onepupoBaTb  IMOHATHUAMM: TOYKa, IpsiMasi, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YyTia, IUIOCKUU yToJ, ABYTPaHHBIN
yroJj, TPEXIPaHHBIA yroj, CKPEIMBAIOLIUECS NMPsAMbIC, NTapaJLIEIbHOCTh U
MEPNEHAUKYISIPHOCTD IPSIMBIX U IJIOCKOCTEH, YTOJI MEXAY HPSIMBIMH, YTOJI
MEXIYy NPSAMOU M INIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMH, PACCTOSTHUE OT




TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMH, PACCTOSIHUE MEXKITY
IJIOCKOCTSIMH; YMEHHE HCIIONh30BaTh MPH PEIICHUH 3a7ad H3YYCHHBIC
(bakThl U TeopeMbl IJIAHUMETPUHU; YMEHHUE OLICHUBATh pa3Mepbl 00OBEKTOB
OKpYXAaIOIIero MHUpa; CTPOUTh MAaTeMAaTUYECKHE MOJEIH C IOMOUIBIO
F€OMETPUYECKUX TMOHSATHM M BEIUYMH, pelIaTh CBS3aHHbIE C HUMU
MPAKTHUYECKHE 33/1a4H
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIAAL (Urypel, 00bEM (UrypsI,
MHOI'OI'PAaHHMK, IPABWIbHBIA MHOIOIPaHHUK, CEYEHHUE MHOIOIPAHHUKA,
KyO, mapajulenenuiesn, Npu3Ma, OUpaMuaa, ¢Gurypa MU IOBEPXHOCTh
BpallleHUs, LWIMHAP, KOHYC, Iuap, cdepa, IUIomags cdepsl, MIO0MIATb
MOBEPXHOCTU TNHMpaMHJIbl, HPU3MBI, KOHYyCa, LWIMHIpa, 00bEM KyoOa,
IPSIMOYTOJIBHOTO  MapajuIeNIeNuea, NUPaMUIbl, TPU3MBI, IWINHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca U IWJIMHIPA,
napajyielIbHble OCH WO OCHOBAaHHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromascs c@eppl, LNUIMHIPA, KOHYCAa; YMEHHE CTPOUTh CEYECHUE
MHOTOTpaHHHMKa, HM300pa’kaTh MHOTOTPAaHHHUKH, (PUTYypbl U TMOBEPXHOCTU
BPALLEHUS, UX CEUEHHs, B TOM YHUCIIE C MOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
yMEHHE TPHUMEHATh CBOMCTBA IeOMETpPUYECKHX (DUTYp, CAMOCTOSTEIBHO
dbopMyaMpoBaTh ONpeAeTeHUs U3ydaeMbIX (UTYyp, BBIABUIaTh T'MIIOTE3BI O
CBOMCTBAX M IMpHU3HAKAX TIEOMETPUYECKUX (uUryp, 0OOCHOBBIBATHHIU
ONpoBepraTh MX; YMEHHE HPOBOJAUTH KiIacCUPHUKAIMIO (GUTYp 10
pPa3NMYHBIM TPU3HAKAM, BBINOIHATE HEOOXOAMMBIE JIOTIOJHUTEIBHBIC
IIOCTPOCHHUS
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YMeHue  omepupoBaTh  MOHATHSMM:  JIBUKEHHE B  IPOCTPAHCTBE,
napajieNIbHbId TEPeHOC, CUMMETpHUsl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue MOA0OMs, TOMO00HBIE (UTYPBI;, YMEHUE
pacro3HaBaTh paBHbIE W TMOJO0HBIE (UTYPHI, B TOM YHCJIE B HPUPOAE,
HCKYCCTBE, apXUTEKType; MCIOIb30BaTh T€OMETPHUUYECKIE OTHOLICHHS TPU
pelieHnH 3ajad; HAaXOJUTh T'€OMETPHUYECKHE BEIUYMHBI (JUTMHA, YTOJI,
IUIOIAaAb, 00BEM) MIPH PEIICHUH 337249 U3 JPYTUX YICOHBIX MTPEIMETOB U U3
peaNbHON KM3HU; YMEHHE BBIYHCIIATH T€OMETPHUYECKHE BEIMYMHBI (JUIMHA,
yroj, IUIonaab, 00bEM, IUIOIMIAIb ITOBEPXHOCTH), WCIONB3YS H3yYCHHBIC
¢dopMysaBl M METOJbl, B TOM YHCIE: IUIOMIAJb MMOBEPXHOCTH MUPAMUIIBI,
OpU3Mbl, KOHyca, LWIMHApa, IUom@aab cdepbl; 00bEM  KyOa,
NPSAMOYTOJBHOTO TapajjieNienuneia, MNUPaMUAIbl, TPU3MBIL, LHWIMHIPA,
KOHYCa, [I1apa; yMeHHe HaXOIUTh OTHOIIEHHE 00BEMOB MOIOOHBIX (pUTyp
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VYMeHue omnepupoBaTh MOHATHAMHU: HPSIMOYTOJIbHAs CHCTEMa KOOpJHMHAT,
BEKTOP, KOOPAMHATBl TOYKH, KOOPAMHATHI BEKTOPa, CymMMa BEKTODPOB,
NPOM3BEJCHNUE BEKTOpa Ha YHCIIO, pa3JIoKEHHEe BeKTopa Mo Oasucy,
CKaJsIpHOE TPOM3BEACHHE, BEKTOPHOE IIPOU3BEACHUE, YOl MEXAy
BEKTOPAMH; YMEHHUE UCIOJb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOJ AJIs
pelIeHHs TeOMETPUYECKUX 33124 U 3a/1a4 JPYTUX yUeOHBIX PEIMETOB
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YMmenue BBI6I/IpaTL MOAXOOAIINNA METOH, JIJIsS pelmiCeHus 3aaa4u, IMOHUMAHUC




3HAUUMOCTH MATEMAaTUKH B U3YYECHUU NPHUPOAHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBICHWW; YMEHHWE pacCllO3HaBaTh TMPOSBICHWE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHHE MPHUBOJUTH NMPUMEPHI MaTeMaTHUYECKHX
OTKPBITUNA POCCUUCKON U MUPOBOM MAaTEMATUUYECKON HAYKHU




INIEPEYEHD 9JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Kon
1 Yucna v BIYKCICHUS
1.1 | HarypanbHble u nesble yucina. [Ipu3HaKy 1eIMMOCTH LEIbIX YHCeN
19 Pannonanbupie  uncina. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOM, IPOLEHTHI,
OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuil KopeHb HaTypajbHOM creneHH. JleHCTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMHU HaTypaJIbHOW CTETIEHU
14 CreneHb ¢ 1enbM nokazaresneM. CTENeHb ¢ palMOHAIBHBIM MokaszaTteneM. CBoiicTBa
' CTereHu
15 CuHyc, KOCHMHYC U TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHTEHC YHCIIOBOTO apTyMEHTa
1.6 | Jlorapu¢wm uucna. JlecsTuuHbIe U HATYpaJbHbIE JIOTapU(HMBI
JleiicTBuTenpHBIC YHcaa. APUPMETHIESCKHE ONEepPaAIH C JCHCTBUTEIBHBIMH YHCIaMHU.
1.7 | TlpuOmmk€HHBIE BBHIYUCICHHUS, MPABIJIa OKPYTJICHUS, TPUKHAKA U OIIEHKa pe3yJIbTara
BBIYNCIICHUN
1.8 | IIpeoOpa3oBanHme BEIpAKEHUH
1.9 | KommiekcHble yncna
2 VYpaBHEeHMs U HEpaBEHCTBa
2.1 | llensie u 1poOHO-palIMOHATBHBIC YPAaBHECHUS
2.2 | HppaunoHanbHbIE YpaBHEHUS
2.3 | TpuroHomeTrpuyeckue ypaBHEHUs
2.4 | Tloka3arenbHbIe U JOTapU(PMUIECKIE yPAaBHEHHS
2.5 | llensle u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 | HppaunoHanbHBIC HEPABEHCTBA
2.7 | Tloka3arenbHble U JlorapuMUUYecKkue HepaBeHCTBA
2.8 | TpuroHomerpudeckrne HepaBeHCTBA
2.9 | CucteMbl U COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 | VYpaBHeHUs1, HEPABEHCTBA U CUCTEMBI C TTapaMeTPaMH
2.11 | Martpuna cucteMbl TUHEHHBIX YpaBHEHUH. OnpeaennTesb MaTpHUIIbI
3 DyHKINUU U TpaPuKH
31 Oynkuus, crnocodbl 3amanHus ¢QyHkuuu. ['padux ¢ynkumu. BzaumHO o0OpaTHBIC
' ¢ynkuuu. YétHeie 1 HeuéTHBIe QyHKIMU. [leproanmueckue GpyHKIIH
OOnacTp ompeneneHuss M MHOXECTBO 3HaueHuil Qynkuuu. Hymm  Qynkum.
3.2 | IlpoMexXyTKH  3HAKONMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.

MaxkcumMyMbl 1 MUHUMYMBI pyHKIMY. Haubosnbiiee 1 HauMeHblee 3HaueHue (pyHKIUH




Ha IPOMEIKYTKC

CrenenHas (pyHKIMsS C HaTypajJbHBIM M IeJbIM MoKa3atesneM. E€ cBoiicTBau rpaduk.

3.3 . .
CoiicTBa u rpaduk KOpHs N-0if cTeneHn
3.4 | Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpadpuku
3.5 | Iloka3arenbHas u norapupmudeckas GyHKINUU, UX CBOHCTBA U rpaduKu
36 Touku paspeiBa. AcumnToTsl rpadukoB GpyHkiuid. CBolcTBa (HYHKIHMI, HENTPEPHIBHBIX
' Ha OTPE3KE
3.7 IlocienoBaTenbHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATEILHOCTEN
3.8 | Apudmernueckas u reomeTpuueckas rnporpeccun. opmya cI0KHBIX TPOIEHTOB
4 Hauana maTtemaTnyeckoro aHanusa
4.1 | IlpousBoanas pynkuuu. [IpousBogHbIe 3IeMeHTapHBIX QYHKINN
[IpumeHeHne TNPOM3BOAHON K WCCIEAOBAaHUIO (GYHKIWH HAa MOHOTOHHOCTh W
4.2 | oskctpemyMmbl. HaxoxmeHue HamOOJNBIIEro W HAaWMEHBIIETO 3HAYCHUS (YHKIMH Ha
OTpe3Ke
4.3 | TIlepBooOpa3nas. MuaTerpan
5 MHoxecTBa 1 JIOrHKa
5.1 | MHuoxecTBO, onepaiuu HajJ MHOXKecTBaMHu. [{uarpammel Ditiepa — Benna
5.2 | Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 | OmnucarenbHas CTATUCTHKA
6.2 | BeposTHOCTB
6.3 | KomOunatopuka
7 I'eomerpus
7.1 | @urypsl Ha IIOCKOCTU
7.2 | TlpsMbIe U TUTOCKOCTH B IIPOCTPAHCTBE
7.3 | MHororpaHHuKu
7.4 | Tena 1 MOBEpXHOCTU BpallleHUS
7.5 | KoopauHatbl 1 BEKTOPHI
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