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IHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa U Hadajla MAaTeMaTHYECKOTO aHaIu3a» 0a30BOTO
ypoBHs 11 ooyqaromuxcs 10 —11 kiraccoB paspaborana Ha ocHoBe DenepanbHOro rocy1apcTBEHHOTO
00pa3oBaTENBFHOTO CTAaHIApTa CpeaHEero oOmero oOpa3oBaHUs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, NPEABABISIEMBIX K MAaTeMaTHYECKOMY OOpa30BaHMIO, W TPATUIMHA POCCHICKOTO
oOpaszoBanus. Peanmuzamusi mporpamMMbl 00€CIIEUMBACT OBJIAJICHUE KIIFOYEBBIMH KOMIICTCHIIUSMH,
COCTABIIIIOLUIMMHM OCHOBY JJII CaMOpa3BUTUS U HENPEPHIBHOTO 00pa3oBaHMsA, IIEIOCTHOCTD
OOIIEKYJIIbTYPHOTO, JINYHOCTHOTO ¥  II03HABATEIBHOTO PAa3BUTHSA JIMYHOCTH  OOYYAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadajga MaTeMaTHYECKOTO aHAIHM3a» SBISICTCS OJHUM U3 HanOoJiee 3HAUNMBIX
B MIPOrpaMMe CTapIel MIKOJIbI, TOCKOJIbKY, C OJJHON CTOPOHBI, OH 00ECICUNBACT HHCTPYMEHTAIbHYIO
0a3y 115t U3y4YEeHHUsI BCEX €CTECTBEHHO-HAYYHBIX KypPCOB, a C APYroi CTOPOHBL, (POPMHUPYET JIOTHIECKOE
1 abCTPaKTHOE MBIIIJICHUE YYaIIUXCsl Ha YPOBHE, HEOOXOMMOM JIJIsi OCBOCHHSI KYPCOB HH(POPMATHUKH,
OOIIECTBO3HAHUS, HMCTOPHH, CJIOBECHOCTH. B paMkax J[JaHHOrO Kypca ydYalluecsi OBJIAJICBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOH Hayku, KoTopas (OpMYIHpyeT CBOM JOCTHIKCHHUS B
MaTeMaTHYECKOH Gopme.

Kypc anreOpbl M Hayan MaTeMaTHYECKOIO aHaJIM3a 3aKJIaJbIBA€T OCHOBY JUIsl YCIIEHIHOI'O
OBJIQJICHUS 3aKOHAMM (PU3MKH, XUMUHU, OMOJIOTUH, TOHUMAaHHSI OCHOBHBIX TEHJAECHLUN 3KOHOMHUKU U
OOIIIECTBEHHOHN KU3HH, MO3BOJISIET OPUEHTUPOBATHCA B COBPEMEHHBIX IIM(DPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh WX B IIOBCEAHEBHOM KM3HU. B TOXe Bpems OBIaacHUE
a0CTpPaKTHBIMU M JIOTUYECKHM CTPOIMMM MAaTEMaTHYECKUMH KOHCTPYKLMSIMU DPa3BUBAEcT yMEHHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH YTBEPKICHHS, UCIIOJIb30BaTh 0000IIEHNE U
KOHKpETHU3alio, a0CTparupoBaHue U aHAJIOTHI0, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIUICHHUE.
B xonme wm3ydenust anreOpsl M Hayajl MaTEeMaTHYECKOrO aHalM3a B CTaplleil IIKoje ydyaluecs
[IOJIy4alOT HOBBIM  ONBIT PEIIEHUS MPHUKIAJHBIX 3a4ad, CaMOCTOSITEIBHOTO IOCTPOEHUS
MAaTeMaTHYeCKUX MOJEIEH pEaIbHbIX CUTyallMi M WHTEPHPETALMM IIOJYyYEHHBIX pELICHUH,
3HAKOMSATCA € MPUMEPAMHU MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAYKE U B MCKYCCTBE, C
BBIJJAIOIMMHUCSA MATEMATUYECKUMHU OTKPBITHSIMHU U UX aBTOPaMH.

Kypc obGmanmaer 3HaYuTENBHBIM BOCHUTATEIBHBIM TMOTEHIIMATIOM, KOTOPBIM pealn3yeTcs Kak
yepes yueOHbI MaTepual, CrocoOCTBYOMUN (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHSI, TaK U Yepe3
cnenuuky  y4eOHOW  JEATETBHOCTH,  TPeOYyIOIIEH  CaMOCTOATENbHOCTH,  aKKypaTHOCTH,
MIPOJIOJKUTENIbHOM KOHIEHTPAIlM BHUMAHHS U OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3yJbTar.

B ocHoBe Meronuku oOydeHus anreOpe M HayajlaM MaTeMaTUYeCKOro aHaln3a JIeKUT
NeSITeIbHOCTHBIN MPUHIUI 00yUYEHHUSI.

Crpykrypa Kypca «AnreOpa M Hayajla MaTeMaTHMYECKOTO aHajin3a» BKIIOYAET CIIEAYIOIIue
coJiep)KaTellbHO-MeToAnueckue JuHuu: «Yucna u  BeuUCIHEHUA», «DyHKIUHM U Trpaduxmy,
«YpaBHEHHUs U HepaBeHCTBa», «Hauanma maremarnueckoro aHanusza», «MHOXKecTBa U JIoTHKa». Bce
OCHOBHBIE COJIEPKATEIbHO-METOANYECKHUE JIMHUU U3Y4aroTCsl Ha MPOTSHKEHUHU JBYX JIET 0Oy4YeHHs B
CTapuIel IIKOJIE, ECTECTBEHHO JOMOJHSSA APYr Jpyra U MOCTEINEHHO HACBIIAsCh HOBBIMM TEMaMH U
paznenamu. JlaHHBIA Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJIBbKY OOBEIMHSAET B cede colepikaHue
HECKOJIbKUX MAaTeMaTHYeCKUX JUCIMIUIMH: airedpa, TPUTOHOMETPHs, MaTeMaTHYeCKMH aHalu3,
Teopuss MHOXecTB M JAp. [lo Mepe Toro kak ywamuecs OBJaJeBalOT BcE Oojiee HIMPOKUM
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MaTeMaTHYECKUM aIllapaToM, Y HUX MOCJIEI0BATEIbHO (POPMUPYETCS M COBEPILEHCTBYETCS yMEHHUE
CTPOUTHh MAaTeMaTHUYECKYI0 MOJEINb PEajJbHON CUTYyallMM, NPUMEHITh 3HAHMS, MOJYyYEHHBIE B Kypce
«Anrebpa ¥ Havara MaTeMaTHYECKOTO aHAIN3ay, ISl PEIICHUS CAMOCTOSITENILHO c(hOpMyTUpOBaHHOM
MaTeMaTU4YeCKOU 3a/1a4u, a 3aT€M MHTEPIPETUPOBATH MMOTYYEHHBIN pe3ysbTar.

ConepxatenbHo-MeToandeckas JTUHMA «Yucina ¥ BBIYMCICHUS» 3aBepliaeT (OpMHpPOBAHUE
HABBIKOB HCIIOJIb30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpoe OBbLJIO HauyaTO B OCHOBHOHM mikosie. B
crapiueil mkojae oco0oe BHUMaHUE yAeIseTcs (OPMUPOBAHUIO MPOYHBIX BBIYMCIUTEIbHBIX HABBIKOB,
BKJIIOYAIOIIUX B ce0s MCIOJBb30BAaHME PA3IUYHBIX (OPM 3alHCHU JICHCTBUTENBHOTO YHWCIA, YMEHUE
palMOHAIBHO BBIIOIHATE JEHCTBUS ¢ HUMM, JIeJIaTh IPUKUIKY, OLIEHUBATh pe3ynbTaT. O0yyaromuecs
MOJTy4YarOT HAaBBIKU MPUOIMKEHHBIX BIYUCICHHH, BBIMIOJIHEHUS ACHCTBUH C YMCIaMH, 3aMCAaHHBIMHU B
CTaHJApTHOM (opMe, HCHOJIb30BAaHMA MATEMAaTHYECKUX KOHCTAHT, OLIEHUBAHMUS  YHUCIIOBBIX
BBIPA)KCHU.

JIunust «YpaBHEHUSI U HEPABEHCTBA» pealn3yeTcsl Ha MPOTSKEHUHM BCEro 0Oy4YeHHUs B CTapuIei
LIKOJIE, IIOCKOJBKY B K&XIOM pasjiele NMporpamMmbl MPELYCMOTPEHO PEIICHHE COOTBETCTBYIOLIMX
3amad. OOydaromuecs OBJIAJEBAIOT PA3IMYHBIMU METOAAMU DPELIEHUS LEJbIX, palMOHaIbHbIX,
UppalMOHANIbHBIX, I10Ka3aTeNbHbIX, JIOTapU(MUUECKUX M TPUTOHOMETPUUYECKUX  YpPaBHEHHI,
HEpaBEHCTB M WX cucTeM. [losyueHHBIE yMEHHUS WCHOJB3YIOTCS IMPH HMCCISIOBAHUU (PYHKIUH C
MIOMOIIBIO ITPOM3BO/IHOM, PELICHWH NPUKIAJHBIX 33/7a4 M 3aJa4 Ha HAXOXAECHUE HAUOOJIBIIUX MU
HAaMMEHBIINX 3HaueHWH ¢yHkuuu. JlaHHas cojep)karenbHash JHMHUS BKIOYaeT B cedsl Takke
¢dbopmMHpoBaHKE YMEHUI BBIIOIHATH pacu€Thl Mo (hopMysaM, IpeoOpa3oBaHus LEbIX, pallHOHAIBHBIX,
HMPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKEHUM, COAECPIKAIUX CTEIIEHU U
norapudmsl. brarogaps u3ydeHuro ainredpanyeckoro MaTepuaia MPOUCXOAMT JalibHellnee pa3BUTHE
ATOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHHUS Y4YalIuxcsi, (HOpPMUPYIOTCS HABBIKH JEAYKTUBHBIX
paccykIeHUH, paboThl C CHMBOJIBHBIMU (JOPMaMHU, NIPEICTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN
B BHJIE PaBEHCTB W HEpaBeHCTB. AunreOpa mpemnaraet >QQGEeKTUBHBIC WHCTPYMEHTHI Ul PEIICHUS
IIPAKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3a/ad, HarisgHO JEMOHCTPUPYET CBOM BO3MOXHOCTU Kak
SI3bIKA HAYKH.

CopepxarenbHo-MeToin4ecKas TMHUA «DYHKIMU U rpadUK» TECHO MEperieTaeTcs ¢ JpyruMu
JMHUAMM Kypca, TOCKOJIBKY B KaKOM-TO CMBICIIE€ 33Ja€T IOCIIEN0BATEIBHOCTh U3YUYEHUs MaTepHaa.
M3yuenune creneHHOM, MoKa3aTeabHOH, JIOrapu(pMUYecKOd W TPUTOHOMETPUYECKUX (DYHKIUH, HX
CBOMCTB U rpauKoB, UCIIOIb30BaHUE (DYHKUUMN I pEeIIeHUs 3a/1a4 U3 APYTruX Y4eOHbIX IPEIMETOB U
pEeaJIbHOM JKU3HM TECHO CBS3aHO KaK C MAaTEMaTUYECKUM AHAIU30M, TaK U C PEIICHUEM YpPaBHEHUH U
HepaBeHCTB. llpu 5ToM Oosbllioe BHUMaHUE yxaenseTcss (OPMHPOBAHUIO YMEHHUS BbIpaKaTh
dbopMynaMu 3aBUCUMOCTH MEXAY Pa3IMUHBIMH BEIMYMHAMH, UCCIEAOBATh MOJY4YeHHbIE (DYHKIUH,
CTpouTh uX Tpaduxku. Matepuan 3TOW coAepKATEIbHOM JMHUM HalleJIeH Ha pa3BUTHE yYMEHUH M
HaBBIKOB, TMO3BOJISIOLIMX BBIPAXKaTh 3aBUCUMOCTH MEXJy BEJIWYMHAMU B DPA3IU4HON (dopme:
QHATUTUYECKOM, Tpaduueckoil u  cioBecHOW. Ero wu3yueHue CrnocoOCTBYET  pa3BUTHIO
AITOPUTMUYECKOTO MBILUIEHUS, CIIOCOOHOCTH K OOOOINEHUI0 M KOHKPETHU3AllMH, HCIOJIb30BAHUIO
aHAJIOTUH.

CopepxarenbHass nuHHS «Havama wMareMaTHdyeckoro aHajan3a» MO3BOJIIET CYIIECTBEHHO
paclIMpuTh Kpyr Kak MaTeMaTH4YecKMX, TaK M MPHUKJIAIAHBIX 33734, AOCTYHMHBIX OOydarommmcs, y
KOTOPBIX MOSBJISETCS BO3MOKHOCTh HMCCIIEAOBATh M CTPOUTHh Tpaduku (PYHKIMHA, ONpeneisTh HX
HauOoNbIIMEe M HAMMEHBIINWE 3HAYCHMS, BBIYMCIATH IUIOMAAM (GUTYp U OOBEMBI Tel, HaXOAUTh
CKOPOCTH M YCKOpEHUs IpoueccoB. J[aHHas copeprKaTeabHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
IIOCTPOECHUSI MAaTEMaTHUUECKUX MOJENEH pealIbHbIX CUTYallui, HaXOXKICHMsI HAWIYy4YlIEero pEIIeHUs B
MNPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-IKOHOMUYECKHX, 3ajadyax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYECKOro aHalu3a CHOCOOCTBYET Ppa3BUTHIO aOCTPAaKTHOrO, (HOPMaIbHO-IOTHYECKOTO U
KpEaTUBHOT'O MbIIIIEHUS, POPMUPOBAHUIO YMEHUI PacliO3HABATh MPOSIBICHUS 3aKOHOB MaTEMAaTHKHU B
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HayKe, TEXHMKEe M HcKyccTBe. OOydaronmecs y3HAIOT O BBIJAIOIIUXCSA PE3yJbTaTax, MOJYyYCHHBIX B
X0Jl€ pa3BUTH MAaTEMATUKH KaK HAyKH, U UX aBTOpax.

CopepxarenpHo-MeTOANYECKasE JUHUSA «MHOXKECTBA M JIOTHKa» B OCHOBHOM IIOCBSILEHA
3JIEMEHTaM TEOPUHU MHOXKECTB. Te€OpETUKO-MHOKECTBEHHBIE ITPEACTABICHUS IPOHU3BIBAIOT BECh KYPC
HIKOJIbHOM MaTeMaTUKH U IpesiaratoT Haulosiee yHUBepCalbHbIN A3bIK, 00bEAMHSAIOLINMI BCE pa3 ielibl
MAaTe€MaTUKU U €€ NPWIOKECHUH, OHM CBA3BIBAIOT pa3HbIE MATEMATUYECKUE IUCLHUILIMHBI B €IMHOE
nenoe. [IoaToMy BakHO JaTh BO3MOXKHOCTB IIKOJIBHUKY TIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK
COBPEMEHHOM MaTEMaTUKH U UCIIOJIB30BATh €r0 JUIsl BBIPAKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Havalma MaTEeMaTHYECKOTO AaHAJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYeCKOro MOAEIUPOBAHUS, KOTOPbIE IMPU3BaHbl C(HOPMUPOBATH HABBIKU IIOCTPOECHUS MOJIeNIeH
peanmbHBIX CHTyallud, WCCIEAOBAaHUS JTHX MOJEJNEe ¢ TOMOLIbI0 ammapara anreOpbl U
MaTEeMaTHYeCKOro aHajlu3a U MHTEPIPETALUH [T0JyYEHHbIX Pe3yJbTaToB. Takue 3aJaHusl BIUIETEHbI B
KKl W3 pa3esioB IPOrpaMMbl, IOCKOJIBKY BECh MaTepual Kypca IIMPOKO MHCIIOJIb3YeTCs AJis
peleHysl NpuKIaaHbIX 3a1ad. [Ipu pernieHnn peanbHbIX NPAKTUYECKUX 3aj[ad ydalluecs pa3BUBAIOT
HAOMIOATeNbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOIb30BATh
aHaJIoruio, 0000IaTh U KOHKPETU3UPOBaTh Mmpobiemy. [lesarenbHOCTh 0 (OPMUPOBAHUIO HABBIKOB
pelIeHns MPUKIAIHbIX 3a]a4 OpraHu3yeTcs B IIPOLIEcCe U3YUEHUSI BCEX TEM Kypca «Anredpa U Havyaia
MaTEeMaTHYECKOr0 aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM miaHe Ha W3ydeHHE Kypca anreOpbl M Hadal MaTEeMAaTHYECKOro aHalin3a Ha 0a30BOM
ypOBHE OTBOAMTCS 2 yaca B Hegento B 10 kiacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a /iBa rojaa
obOyuenus — 170 gacos.

COAEP) KXAHUE YYEBHOI'O KYPCA
10 KJIACC
Yuciaa 1 BLIYUCJIEHUA

Pammonanbhbple uncia. OOBIKHOBEHHbIE M JAECATHYHBIE JIpOOM, TPOLEHTHI, OECKOHEUHbIE
nepuoanueckue Apodu. Apudmernyeckue onepanuy ¢ parloHaIbHBIMU YHCIAMM, IpeoOpazoBaHus
YHUCIOBBIX BbIpakeHHH. IlpumeHeHne npoOeil M NMPOLEHTOB A pelleHUs NMPUKIATHBIX 3a1ad M3
Pa3IMYHBIX OTPACIEH 3HAHUM U peaIbHOMN KU3HU.

JlelicTBUTENbHBIE YHncia. PaluoHalbHBlE W HMppalMOHAlbHbIE 4YHCHIA. ApHUpMeTHYecKHue
ornepanuu ¢ JCHCTBUTENbHBIMU YHciIaMu. [IpuOnnxk€éHHbIE BBIUMCIECHUS, IpaBHIa OKpPYIJIEHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Cremnenp ¢ OCJIBIM  ITOKA3aTCJICM. CTaHI[apTHaSI (1)opMa 3allucCu )IeI\/'ICTBI/ITeJ'ILHOFO qucjia.
Hcnonns3oBanne HOI[XOHS[IHGﬁ q)OpMBI 3aIltucu I[GI\/'ICTBI/ITGJIBHBIX HUCCl I pCHICHUA MPAKTHYCCKUX
3aia4 1 NpCACTABJICHUA JaHHBIX.

Apudmernueckuii KOpeHb HaTypajdbHOW cTeneHHu. [leiicTBus ¢ apupMeTHdecKMMU KOPHSIMHU
HaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCMHYC W TaHI'€HC YMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTAHIEHC
YHCIIOBOTO apryMeHTa.



YpaBHeHus1 1 HEPABEHCTBA
ToxecTBa U TOXIECTBEHHBIE TPEOOpPa30OBAHMUS.

[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX  BbIpaKEHUH. (OCHOBHBIE TPUTOHOMETPHUYECKUE
hopMyIIBI.

VYpaBHeHME, KOPEHb ypaBHeHUs. HepaBeHCTBO, penieHre HepaBeHCcTBa. MeTo N HHTEpBaoB.
Pemienue nenpix U 1poOHO-pAIIOHAIBHBIX YPaBHEHUI U HEPABEHCTB.

Pemrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHeHMEe ypaBHEHMM M HEPAaBEHCTB K PEIICHUI0 MaTeMaTHYECKMX 3aJad U 3aJad W3
pa3nuYHBIX 001aCTE HAYKH U PEaTbHOM KU3HH.

DyHKUUH U rpaGuKu
Oynxkius, cnocoosl 3ananus Gpyaxmun. ['paduk Gpynkmum. Bzanmuo oOpaTHbie GyHKINH.

OO6nacte ompesaeneHus W MHOXecTBO 3HaueHud ¢ynkuumu. Hymu ¢ynkuun. IIpomexyrku
3HAKOIOCTOSIHCTBA. YETHBIC 1 HEUETHBIE (PYHKITUH.

Crenennast pyHKIMS C HATYpaJIbHBIM | IIeTBIM MoKa3aTeneM. E€ cBoiictBa u rpaduk. CoiicTBa
U rpaduK KOpHS N-OH CTEIeHHU.

TpI/IFOHOMeTpI/I‘leCKaﬂ OKPY’KHOCTB, OHIPCACICHUC TPUTIOHOMCTPUUYCCKUX (bYHKI_[I/Iﬁ YHCJIO0BOI'O
ApTryMCHTA.

Hagana MmaTeMaTH4eCKOr0 aHAJIN3a

HOCJ’IGI[OB&TGJ'ILHOCTI/I, CIIOCOOBI 3aJaHuA MOCJIEI0BAaTEIbHOCTEIA. MOHOTOHHBIE
OCICI0BATCIBHOCTH.

Apudmernueckas U reoMeTpudeckas mporpeccu. beckoHeuHo yObIBarolias reoMeTrpudeckas
nporpeccusi. Cymma OecKOHEYHO YObIBarolllell reomeTpuyeckoil mporpeccuu. dopmyiia CIOKHBIX
IIpoLEeHTOB. VcIiosb30BaHNe MPOrpecCcuu AJIs PELIEHUS peallbHbIX 3a/1a4 MPUKIAIHOIO XapakTepa.

MHoxecTBa M JIOTHKA

MHoxecTBO, omnepauMu HaJ MHokecTBaMu. Jlmarpammbl Olinepa—Benna. Ilpumenenne
TEOPETUKO-MHOKECTBEHHOI'O arapara JJis OMMCaHUsI pealIbHbIX MPOLIECCOB U SIBJICHUM, IPU pELICHUN
3aJa4u U3 IPYrux y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEILCTBO.

11 KJIACC

Yuciia 1 BLIYUCICHUSA



Hatypanbnblie u nemnbie uncna. [Ipu3Haku 1eTMMOCTH LETbIX YHUCE.

Crenens ¢ pallMOHaIbHBIM Moka3areneM. CBOWCTBA CTETICHH.

Jlorapudm uncna. JlecaTuynble U HATypaJIbHBIE JOTapUPMBI.

YpaBHeHus1 1 HepaBeHCTBA

[IpeoOpa3zoBanue BbIpaKEHH, COIepKalIiX JorapudMel.

[IpeoOpa3zoBanue BbIpaKEHH, COEPIKALIUX CTENEHH C PalliOHATbHBIM ITOKa3aTeJIEM.
[TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

ITokazarennHBIC YpaBHCHHA U HCPAaBCHCTBA.

Jlorapudmuueckre ypaBHEHHUS U HEPABEHCTBA.

CucreMbl JHMHEWHBIX YypaBHeHUU. PemieHue nNpUKIaJHBIX 3a7ad C I[OMOILBIO CHUCTEMBI
JIMHEWHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHUX 3a/1ad U 3a1ad
U3 PA3JIMYHBIX 00JIaCTel HAyKU U pealbHON KU3HH.

DOyHKINHA U TPaPUKH

Oynkuus. [lepuoanyeckue pynkuuu. [IpoMexyTKd MOHOTOHHOCTH (PYHKIIMH. MakCUMyMBbI U
MUHUMYMBI GyHKIHMU. Haubosnblee 1 HauMeHbIlee 3HaueHUe (PYHKIIMU Ha TPOMEXYTKE.

Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U TPadUKH.
[TokazarenbHas u Jorapudmuyueckas GyHKIIUU, KX CBOMCTBA U TPadUKH.
Ucnonp3zoBanue rpapukoB PyHKIUHN 1 pEIICHUS] YPABHEHHU I U IMHEWHBIX CUCTEM.

Hcnonp3zoBanue rpadukoB GyHKIUH IS KCCIIETOBAHMS MTPOIIECCOB U 3aBUCUMOCTEHN, KOTOPHIE
BO3ZHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX TPEIMETOB U PEabHOU KU3HU.

Hayana mareMaTH4ecKoro aHajamusa
HenpepeiBable pyHKIIMU. MeToa HHTEPBATIOB /1JIsl pELICHHS] HEPABEHCTB.
[TpousBoanas ¢pyHkiuu. ['eomerpuyueckuit 1 GU3NYECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHble 37eMeHTapHbIX (QYHKIUE. DOopMysabl HaXO0XKAEHHUS MPOU3BOJHONW CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIIUH.

[IpuMeHeHre MPOU3BOJHONW K HCCIENOBAaHUIO (DYHKIUH HAa MOHOTOHHOCTH U IKCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHBIIETo 3HaYeHUsl (PYHKIIMU Ha OTPE3Ke.



[IpyumeHeHre MPOU3BOIHOM ISl HAXOXKJIEHUSI HAWIYYILIEro pelleHus B MPUKIAIHBIX 3a7ayax,
VIS OIPEJENIEHUs CKOPOCTH Tpoliecca, 3aAaHHOro GopMyIIoi uiu rpadukom.

[TepBooOpaznas. Tabnuia mepBooOPa3HBIX.

WuTterpan, ero reoMeTpuyeckuii U (GU3NIECKUil CMbICI. Berunciaenne uaTerpana mo Gopmysie
Hperorona—JleitOuuna.

INJIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOrO mpeamera «MaTemaTtukay JOJHKHO 00ecredrBaTh JOCTHKEHHUE HA YPOBHE
cpemHero oOmero o0pa3oBaHUs CIHEAYIONIUMX JIMYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMyHOCTHBIE pPE3yNbTaThl OCBOEHHMsS HporpaMMel ydeOHoro mpeamera «MaTtemaTHKa
XapaKTEPU3YIOTCA:

I paxnaHckoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO IPAXKAAHCKON MO3ULIMK 00YUYaIOIIErocss Kak akTHBHOT'O M OTBETCTBEHHOTO
YjieHa POCCUHCKOTO OOIIECTBa, MPEACTABICHUEM O MAaTEMaTHYECKHX OCHOBaX (PYHKIMOHHWPOBAHUS
pa3IMYHBIX CTPYKTYp, SBIEHUH, MpOLELyp Tpa)kIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M TIp.),
YMEHHEM B3aWMOJICHICTBOBATh C COLMAIBHBIMA WHCTHTYTaMH B COOTBETCTBHU C HMX (YHKIUSIMHU U
HA3HAYCHHUEM.

ITaTpuoTHyeckoe BOCOUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUNUCKON TPAKIAHCKOM HACHTUYHOCTH, YBKEHHUS K MPOILIOMY U
HACTOSIIEMY POCCUWCKOM MaTE€MAaTHUKH, HEHHOCTHBIM OTHOLIEHWEM K JIOCTHIKEHUSM POCCUNCKUX
MAaTEMaTUKOB U POCCUICKOW MAaTEMATHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ATUX JTIOCTHKEHUH B IPYTUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

JYXOBHO-HPABCTBEHHOI'O BOCITUTAHHUS:

OCO3HAHUECM IOYXOBHBIX LICHHOCTEH pOCCHﬁCKOFO HapoJa; C(l)OpMI/IpOBaHHOCTBIO HPaBCTBCHHOI'O
CO3HAHUA, STUICCKOI'0 MOBCACHHS, CBA3AHHOTO C NPAKTUYCCKUM MMPUMEHCHUCM JIOCTIDKCHHI HAayYKH "
ACATCIIBHOCTBIO y‘{éHOFO; OCO3HAaHUECM JIMYHOT'O BKJIaZAa B TIOCTPOCHUC YCTOﬁQHBOFO 6yﬂymer0.

OCTETHYCCKOES BOCIIUTAHUE:

OCTCTUYCCKUM OTHOLICHHUEM K MHUPY, BKIIOYasd 3CTCTUKY MATCMATUUYCCKUX 3aKOHOM€pHOCT€ﬁ,
O6’[>€KTOB, 3aaay, peIlIeHPIfI, paccyxcz[eHI/Iﬁ; BOCIIPUUMYUBOCTBIO K MATCMATHYCCKUM ACIICKTaAM
Pa3IMYHBIX BUAOB UCKYCCTBA.

dusznyeckoe BOCHUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHUS NMPUMEHATH MaTeMaTHUECKHUE 3HAHUS B MHTEpecax 30pOBOTO U
Oe3omacHoro oOpasa *HM3HH, OTBETCTBEHHOI'O OTHOLIEHHUs K CBOEMY 3JI0POBBIO (3J0POBOE IUTAHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATHH U OTIbIXA, PEeryssipHas (U3nUecKas aKTUBHOCTH); (U3UUECKOTO
COBEpIICHCTBOBAHUS, IIPU 3aHITUAX CIIOPTUBHO-030POBUTEIBHON JESATENLHOCTHIO.



TpynoBoe BOCOIUTAHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IICHHOCTH TPYIOJIO0HS; HHTEPECOM K PA3IMYHBIM chepam
npodeccuoHaNbHOM J1eATENbHOCTH, CBSI3aHHBIM C MaTEMAaTHKOM M €€ NPWIOKEHUSMH, yYMEHHUEM
COBEpIIATh OCO3HAHHBIN BBIOOp Oymymied mpodeccuu U peann30BBIBATH COOCTBEHHBIC >KM3HCHHBIE
IUIaHbI; TOTOBHOCTBIO U CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY 00Opa3oBaHUIO M CaMOOOpPa30BaHUIO Ha
MPOTSHDKEHUM BCEM KU3HMU; TOTOBHOCTHIO K AKTMBHOMY YYacTHIO B PEIICHMM MPaKTUYECKHUX 3ajad
MaTeMaTHUYeCKOW HAIPABJIEHHOCTH.

DKOJIOTHYECKOE BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO ~ HKOJIOTMYECKON  KYNbTYypbl, IOHMMAaHHUEM BIMSHUSA  COIUAIBHO-
SKOHOMMYECKHUX TIPOIIECCOB HA COCTOSHUE NPUPOJHOM M COLUUAIBHOM Cpelbl, OCO3HAHHUEM
rJ100aIbHOTO XapaKTepa SKOJIOTUYECKUX MpoOiIeM; OpUEHTaluell Ha MPUMEHEHUE MaTeMaTHYeCKHX
3HAHUU 7S pelIeHUs 33/1a4 B 00JIaCTU OKPY>KaIOILIEeH cpejibl, IUIAHUPOBAHUS MOCTYIKOB U OLEHKU MX
BO3MO>KHBIX [TOCJIEJICTBUI JIJIs1 OKPY’KAIOLIEN CPEIbl.

HGHHOCTI/I Hay4YHOI'O ITO3HAaHMA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOLIECTBEHHOM NMPAKTHKH, HIOHUMAHUEM MaTeMaTHUeCKOW HayKH Kak c(epbl 4eloBeUecKOil
JESTENIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JUIsl Pa3BUTHS LIUBUIIM3ALIMU; OBJIAJJICHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTU4YecKOM KyJIbTypoOd Kak CpeACTBOM IIO3HAHUS MHUPA; TOTOBHOCTBIO
OCYILIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENIbCKYIO EATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpenmMeTHble pe3ysbTaThl OCBOSHHS IPOrpaMMbl ydeOHoro mpenmera «MaremaTtukay
XapaKTEPU3YIOTCS OBJIAICHUEM YHUBEPCATbHBIMU HO3HAGAMENbHBIMU OCUCMBUAMY, YHUBEPCAIbHLIMU
KOMMYHUKAMUBHBIMU OCUICBUAMU, YHUBEPCATIbHBIMU Pe2YIAMUSHLIMU OeUCMEUIMU.

1) Vhueepcanvhvle noznasamensuuie oeiicmsusi,  obecneyusaiom — Gopmuposanue  6a306blx
KOZHUMUBHLIX NPOYECco8 00yualouuxcs (0ceoeHue Memooo8 HNOZHAHUA OKPYHCAIOWe20 Mupd,

npuUMeHeHUe 102U4eCcKUX, UCCIe008amenbCKUX onepayull, ymeHul pabomams ¢ uHgopmayueti).

baszosBrle Jjornueckue AelCTBU:

BBISIBJISITH M XapaKTEpU30BaTh CYLIECTBEHHbIE NPHU3HAKKM MAaTEeMATUYECKUX OOBEKTOB, MOHSTUH,
OTHOLICHUHA MEXAYy TMOHATUAMHU; (OPMYIHUPOBATh OMNpEAETICHHUS TOHATHH; yCTaHABIMBATh
CYLIECTBEHHBI MNpPHU3HAK KJIAacCU(UKALUM, OCHOBAaHUS UId OO0OOIIEHHS WU CpaBHEHHS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OPMYIHPOBaATh U NMPEOOPA30BBIBATH CYXK/IECHUS: YTBEPAUTEIbHBIE U OTPULIATENbHBIE,
€/IMHUYHbIE, YaCTHbIC U OOIINE; YCIOBHbIE;

BBISIBJISITH MaTEMaTHMYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M W IMPOTUBOpeuYHs B (akTax, MAHHBIX,
HAOMIOACHUAX W YTBEPXKIEHHSX; MpeangaraTb KPUTEPUHM IS BBIIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JIeJIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€IYKTUBHBIX U MHIYKTUBHBIX YMO3AaKIIOUEHUN,
YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAaMOCTOSITEIBHO J0Ka3aTeNbCTBA MAaTeMAaTUYECKUX YTBEPXKIACHHM (mpsiMble M OT
MPOTHBHOT0), BHICTpAUBAaTh apryMEHTAIHI0, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATD
COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;



BBIOMpPATh crIoco0 pemeHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BEIOUPATh
HanboJIee MOAXOAANIINN C y4ETOM CaMOCTOSITEIIEHO BBIZICTICHHBIX KPUTEPHEB).

bazoBrIe nccaenoBaTeabCKUE ACHCTBUS:

UCIIOJIF30BATh BONPOCH KAaK HMCCIICIOBATEILCKUI MHCTPYMEHT TO3HAHMUS; (hOPMYJIUPOBATH BOIPOCHI,
¢buKkcupyomue MNpoTUBOpEYne, MpodiieMy, YCTaHABIMBAaTh MCKOMOE M JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, APTyMEHTHPOBATh CBOIO TIO3UIIHIO, MHEHHE;

MPOBOJIUTH CAMOCTOSITEJIbHO CIUIAHMPOBAHHBIM SKCIEPUMEHT, HCCIEAOBAHHE I10 YCTAHOBIJICHUIO
0COOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHMS, MPOILECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSATENILHO  ()OPMYNIUpPOBaTh OOOOIICHHS W BBIBOABI 110 pE3yJabTaTaM IPOBEAEHHOTO
HAOIIOACHNS, HWCCIEIOBaHMS, OIICHHWBATh JOCTOBEPHOCTH IOJYYCHHBIX pPE3yJIbTaTOB, BHIBOJOB M
000011IeHMI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE INPOIECCa, a TaKXKe BBIIBUTATh TNPEAINOJIOKEHUS O ero
Pa3BUTUH B HOBBIX YCIIOBUSIX.

PaGora ¢ nadopmanuei:

BBISIBJIATH JCPUIUTHI HH(POpPMAIMH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa HA BOMPOC U JUISI PEIICHUS
3aJ1auu;

BEIOMpATh WHPOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAIM3UPOBATH, CHCTEMATU3HPOBATh U
UHTEPIPETUPOBATH UHPOPMAITUIO PA3IUUHBIX BUIOB U (POPM IMPEIICTABICHHS,

CTPYKTYypUpOBaTh HH(MOPMALIMIO, TMPEACTABIATh €€ B Pa3lIWYHbIX (QopMax, HILTIOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh MH(OPMAIINH 110 CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIM KPUTECPHSIM.

2) YHueepcanvrvie KOMMYHUKAmMUGHbBIE Oelicmeus, obecneuusarom cgpopmuposannocme
COYUANBHBIX HABLIKOB 00YUAIOUUXCAL.

OOuenue:

BOCIPUHUMATh U (HOPMYIHPOBATH CYXK/IE€HUS B COOTBETCTBUM C YCIOBUSMHU U LIETISIMU OOLIEHMUS; SICHO,
TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHHUS
10 XOAy PELICHMS 3a1a4i, KOMMEHTHUPOBATh MIOJyYE€HHBIN PE3YyJIbTAT;

B XOJIe OOCYXXJeHMs 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MpoOIeMbl, peraeMoi
3aaa4yM, BBICKA3bIBATb HJCH, HALICJICHHBIC Ha IIOHWCK PCHICHHA, COIOCTAaBJIATH CBOU CYXACHHUA C
CYXJEHUSIMHM JAPYIMX YYaCTHUKOB JAMajiora, OOHapyKMBaTh pa3jMyde U CXOJACTBO MO3MIMH; B
KOPPEKTHOI popme popMyIupOBaTh Pa3HOINIACHS, CBOM BO3PAKECHMUS,;

IPEACTABIATh  PE3yJbTaThl  PEUICHMs]  3aJadyd, OKCIEPUMEHTa, HCCIECNOBAaHUSA, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpaTh (pOopMar BBICTYIUIEHUS C y4€TOM 3ajad MpPEe3eHTAllMd M OCOOEHHOCTEH
ayIUTOPHH.

CoTpyIHUYECTBO:

MOHUMAaTh M MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHIWBHUYaJbHOM pabOThI MpU pelIeHUU
y‘-Ie6HI)IX 3aaa4, HpI/IHI/IMaTI) IcJIb COBMGCTHOP’I JCATCIIBHOCTH, HJ'IaHI/IpOBaTB OpFaHI/BaIII/IIO
COBMECTHOH palOThI, pacIpeeNsaTh BUABI padoT, JOTOBAPUBATHCS, OOCYKIaTh MPOIECC U PE3YIbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX GopMax paboThl (0OCyKaeHHs, 0OMEH MHEHHH, «MO3TOBBIE IITYPMbI» U
UHBIE); BBIMOJHATH CBOIO YacTh pabOThl U KOOPAMHHMPOBATH CBOM JEWUCTBUS C JIPYTMMH YICHaAMU
KOMaHJbl; OIIEHWBAaTh KA4eCTBO CBOEro BKJIaJAa B OOMMA TPOAYKT TIO  KPUTEPUSM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.



3) YVuueepcanvuvie pecynsamusnsie oeiicmeus,, obecneuusaiom  Gopmuposanue  CMbLCIOBHIX
VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCHIU.

CamoopraHu3anus:

COCTaBJIATh IUIAH, AJTOPUTM pEIICHUS 3aJaud, BBIOMPATH CIOCOO pEIICHUS C YYETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTH U KOPPEKTUPOBATH
BapHAHTHI PEIICHHUH ¢ y4ETOM HOBOM MH(DOPMAILIHH.

CaMOKOHTPOJIb:

BIIQJICTh HAaBBIKAMU II03HABATEIHHOW pE(QICKCUM KaK OCO3HAHHUS COBEpIIACMbBIX JCUCTBUUA U
MBICIIMTEIBHBIX IPOIECCOB, MX PE3yAbTATOB; BIAJIETh CIOCO0AMH CAMOIPOBEPKH, CAMOKOHTPOJIS
rpoliecca U pe3yibTaTa peleHrs MaTeMaTHIeCKOM 3a1a4y;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHHUM 3aJa4l, BHOCUTh KOPPEKTUBHI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAWJIEHHBIX OIIMOOK, BBISBIEHHBIX
TPYIHOCTEN;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa IEId M YCIOBUSAM, OOBSICHATh NMPUYUHBI JOCTHKEHUS WU
HEJIOCTHXKCHHST PE3YJIbTATOB JACSATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh OIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEJMETHBIE PE3YJIbTATbBI

OcBoenne yuyeOHOro kypca «Anredpa M Hayaja MaTeMaTHMYECKOI'O aHajiu3a» Ha YPOBHE
cpenHero oOmero o0pa3oBaHUS JIOJDKHO OOECHEYMBATH JIOCTIDKCHHE CIIEAYIOIIUX IPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:
10 KJIACC

Yucaa v BBIYUCIEHUS

OHepI/IpOBaTI) MOHATUAMU:. PALUOHATIBHOC U HCﬁCTBHTGHBHOC qucCiio, OOBIKHOBEHHAs U
AcCATUYHAaA I[p06b, IMPOLCHTEI.

BrinmonHsTh apH(bMCTH‘{eCKHe orepanru ¢ paluOHAJIIbHBIMU U JICCTBUTEIIbHBIMU YHCJIAMHU.

BoinonHATe npuOIMKEHHBIE BHIYMCIECHUS, UCTIOIb3Ysl PAaBUila OKPYTJICHHUS, 1€1aTh PUKUIKY U
OLICHKY pe3yJIbTaTa BEIYMCIICHUN.

OnepupoBaTh MOHATUSMHU: CTENEHb C IEJNBIM TOKa3aTellieM; CTaHAapTHas Qopma 3amucu
NENUCTBUTENLHOTO YHCIIa, KOPEHb HATYpPaIbHON CTETNEHH; UCIOJIb30BATh MOIXOASIIYI0 (OpPMY 3auch
JEWCTBUTEIBHBIX YUCEN JI PEIICHHS TPAKTHYECKUX 3a7a4 U MPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSIMHU: CHHYC, KOCUHYC U TaHTEHC IPOU3BOJBHOTO YIJA; HCIOIb30BaTh
3aIUCh MPOU3BOJIBHOTO yIila Yyepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHHS U HEPABEHCTBA

OHepI/IpOBaTB NOHATUAMU: TOXKACCTBO, YPABHCHHUC, HCPABCHCTBO, IMCJIOC, pPALMOHAJIBHOC,
HppalluOHAJIbHOC YPABHCHHUEC, HCPABCHCTBO, TPUTOHOMCTPUYICCKOC YPABHCHUC,

BoinonusaTe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKECHUN " pemars
TPUTOHOMETPUUECKHE YPaBHEHUS.
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BoinmonuaATe peoOpa3oBaHus LETbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX BBIPAXEHHUM U penaTh
OCHOBHBI€ TUIIBI LIEJIBIX, PAIIMOHATIBHBIX U HPPALMOHATIBHBIX YPAaBHEHHUH U HEPABEHCTB.

[IpuMeHATh ypaBHEHHsS M HEPABEHCTBA Ul PELICHWs MaTeMaTHMYeCKUX 3aJad W 3a7ad U3
pa3nuYHBIX 001aCTE HAYKH U peaIbHOM KU3HH.

MOI[CHI/IpOBaTB PCAJIBHBIC CUTyallUW Ha A3BIKC aJII‘€6pr, COCTAaBJIATL BBIPAXKCHUS, YpPABHCHMA,
HEPaBEHCTBA IO YCJIOBHUIO 3314, MCCIIEIOBATh MOCTPOCHHBIC MOJICII C MCIIOJIb30BaHUEM allnapara
anreopsol.

DOYyHKUMH U TPaPUKHU

OmnepupoBaTh MOHATHAMH: (QYHKIHSA, CIIOCOOBI 3aaHusl (QYHKIHMH, 00JACTh ONPEACICHUS U
MHOYECTBO 3HaUeHUH QyHKIMH, TpapuK QyHKINH, B3aUMHO 00OpaTHBIC (PYHKLIUH.

OmnepupoBaTh NOHATHUSAMH: YETHOCTh M HEYETHOCTh (DYHKIMH, HYIH (YHKIMH, TTPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKUKN A1 pelIeHus] ypaBHEHHI.

Ctpouts 1 unTaTh rpaduKu JIMHEHHON QYHKIINH, KBaAPaTUIHON (DYHKIMH, CTETIEHHON (YHKINU
C LIEJIBIM [TOKA3aTEeJIEM.

Hcnonb3oBath rpaduku GyHKIMM A7 UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH MPU pelieHUuu
3aad U3 APYruX YYEOHBIX IMPEIMETOB M PEATbHOHN JKW3HHU; BBIpaKaTh (OPMYJIaMU 3aBHCHMOCTH
MEXy BEJINYNHAMU.

Hagana MmaTeMaTH4eCKOI0 aHAJINA3a

OnepupoBaTh MOHATHAMHU: MOCJIEIOBATEIBHOCTh, apu(MeTHdecKkass W T'eOMEeTpHUYECcKas
IIPOrPECCHUMU.

OmnepupoBaTh MOHATUSAMH: OECKOHEYHO YOBbIBAalOIIas TI€OMETpUUYEcKas MpOrpeccusi, CyMmma
0eCcKOHEYHO yObIBaIOLIeil reOMETPUUECKON TPOrPECCHH.

3aHaBaTB MMOCJICA0OBATCIIBHOCTU pa3JIMYHbIMHA croco0amu.

Hcnonp30BaTh CBOWCTBA IMOCIEIOBATEIBHOCTEH M MPOTPECCHI JIJIST PEIICHHS PealibHBIX 3aad
MPUKJIaTHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA
OHepI/IpOBaTI) MOHATUAMU . MHOXKCCTBO, OIICpaAllMH HaJl MHOKCCTBaAMMU.

Hcnons30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Uil ONMCaHUS pealbHBIX IPOLECCOB U
SIBJIIGHUH, MIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

OnepupoBarh MOHATUAMU: ONPENEICHHUE, TEOPEMA, CICACTBUE, NTOKA3ATEIbCTBO.
11 KJIACC

Yucia 1 BLIYUCICHUSA
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OHepI/IpOBaTB MOHATUAMU. HATYPAJIbHOC, LECJIOC YHCIO, HCIIOJIb30BAaTh MPHU3HAKHU ACIMMOCTHU
LEJIBIX YUCEII, pa3JIOKCHUEC YHCila Ha IPOCTBIC MHOXKUTCIIN AJId PCIICHU 3a/1a4.

OnepupoBaTh NOHATHEM: CTEIIEHb C PALlMOHAIBHBIM ITOKA3aTEIEM.

OnepupoBath NOHATUAMHU: JIOTapuM ducia, JECATUUHbIE U HATypallbHbIE JIOTapU(MBIL.

YpaBHeHHsI 1 HEPABEHCTBA

[IpuMeHaTh CBOMCTBA CTENEHU JJIsi MPeoOpa3OBaHUS BBIPAXKECHHM; ONEPUPOBATH MOHITUIMU:
[I0KA3aTEIbHOE YPaBHEHHWE M HEPABEHCTBO; PELIATh OCHOBHBIC THUIIBI MOKA3aTEJIbHBIX YPAaBHEHWUH M
HEPaBEHCTB.

BrImonHATE TpeoOpa3oBaHus BRIPAKEHUHN, COJIEPIKAIINX JIOTapH(MBL; ONIEPUPOBATH MOHATHSIMHU:
jJorapuMUUecKoe ypaBHEHHE U HEPaBEHCTBO; pellaTb OCHOBHBIE THUIIBI JIOrapU(MUYECKUX
YpPaBHEHUI U HEPABEHCTB.

Haxonuts pemenus mpocTeNnx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YPABHEHMM M €€ pEIICHHE; HCIOJIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUH ISl PEILICHUs IPAKTUYECKUX 3a/1a4.

Haxomute pemeHus NpoCTEMIIMX CHCTEM M COBOKYIIHOCTEH palMOHAIbHBIX YpaBHEHUN U
HEPABEHCTB.

MogenupoBaTh peajbHblEe CUTYallMM Ha fA3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS, YPAaBHEHMS,
HEpPaBEHCTBA U CUCTEMbI IO YCIIOBHUIO 33]1a4l, UCCIIEA0BATh OCTPOCHHbIE MOJIENU C UCIOIb30BAHUEM
anmapara anreOpsl.

DyHKkUUH U rpaGuKu

OnepupoBaTb  NOHATHUAMHU: NlepUoOaUYEcKass  (QYHKIUSA,  NPOMEKYTKM  MOHOTOHHOCTH
(GyHKLINHU, TOYKH DSKCTpeMyMa (YHKIMH, HauOoJsiblllee M HaWMEHbIee 3HAa4YeHUs (QYyHKIUM Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUIS MCCIe0BaHus (QYHKIUH, 3a1aHHOM rpauKoMm.

OnepupoBarb MTOHATUSMU: rpaduxu IIOKa3aTeJIbHOM, norapupmuyeckoin u
TPUTOHOMETPUYECKUX (DYHKIUIN; U300pakaTh UX HAa KOOPAMHATHOM IUIOCKOCTH U HCIIOJIb30BATh JUIS
pellIeHNs] ypaBHEHUIN U HEPaBEHCTB.

N300pakaTh Ha KOOPJMHATHOM MJIOCKOCTH T'paUKH JIMHEHHBIX YpaBHEHHUH M UCIIOJIBb30BaTh UX
JUISl pELLIEHUS] CUCTEMBI JINHEVHBIX YPAaBHEHHM.

Ucnonw3oBarh rpaduku GyHKIUN UISI UCCIIEOBAHUS MPOIIECCOB M 3aBUCHUMOCTEH W3 JPYTHUX
y4eOHBIX TUCIHUTLIHH.

Hayana MmaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTh MNOHATUSAMHU: HeNpepbiBHas (QYHKIUS; TPOU3BOAHAS (YHKIUHU; HCIOJIb30BATh
reoOMeTPUUECKUIl U (PU3NYIECKHUI CMBICI TPOU3BOIHOM ISl PEIICHNUs 3a/1aY.

HaxomuTh TpOM3BOAHBIE JIIEMEHTAPHBIX (YHKIHMA, BBIYHCISATH MPOU3BOJHBIE CYMMBI,
MIPOM3BEICHUS, YACTHOTO (hYHKITUM.
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Hcmons3oBaTh IMPONU3BOJHYIO JIsI UCCICOAOBAHUA (bYHKI_[I/II/I Ha MOHOTOHHOCTb U 3KCTPCMYMBbI,
MNPUMCHATD PE3YyJIbTAThI UCCICAOBAHNA K ITIOCTPOCHUTIO Fpa(bHKOB.

Hcnonb3oBarth IMPOMU3BOAHYIO I HAXOXACHUA HAWIYUIICTO PCIICHUA B IMPHUKIAAHBIX, B TOM
YHUCJIC COIUAJIbHO-OKOHOMUYCCKUX, 3aJavdax.

OnepupoBarh MOHSTHIMU:
busznyecKkuil CMbICT UHTETpaa.

nepBooOpa3Hass W WHTETpal;

IIOHUMATh FGOMeTpI/ILIeCKI/Iﬁ u

Haxomute mnepBooOpaszHble 3iieMEHTapHbIX (YHKIUH; BBIYUCIATH HHTErpan 1o Qopmyie

Hprorona—JleiiOuumna.

Pemarsp MNPUKIAAHBIC 3adda4d, B TOM YHUCIIC COHOUAIbHO-9KOHOMHYCCKOI'O H (bI/ISI/I‘ICCKOl"O
XapakTepa, CpeaACTBAMU MATCMATUUYCCKOT'O aHAJIM3a.

TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HanmeHoBaHMe pa3lieyioB ¥ TEM KosmdectBo yacoB DJEeKTPOHHBIC
/i IPOrpaMMBbl Bcero | Konrponsabie | [Ipaktuueckue | (1uppoBbie)
paboThI paboTsI o0pazoBaTebHbIe
pecypehl
1 MHO€eCTBa palliOHATBHBIX U 14 1 0 https://resh.edu.ru
JICUCTBUTEINIbHBIX YuCel. PalnoHaIbHBIE
ypaBHEHUS U HEPABEHCTBA
2 Oyukumu u rpaduku. CTENeHb C EeTbIM 6 0 1 https://resh.edu.ru
HoKa3aTeaeM
3 Apudmerndeckuit KOpeHb N—oi 18 2 0 https://resh.edu.ru
creneHu. MppanuoHanbHble YpaBHEHUS
U HEPaBCHCTBA
4 ®DopMyIIbl TPUTOHOMETPHH. 22 2 0 https://resh.edu.ru
TpuroHoMeTprudyeckre ypaBHEHHUS
5 [TocnenoBaTeIbHOCTH M IPOTPECCHU 5 0 1 https://resh.edu.ru
6 [ToBTOpeHue, 0600IICHNE, 3 1 0 https://resh.edu.ru
cUCTEeMaTH3allMs 3HAHUH
OBHIEE KOJIMYECTBO YACOB IT1O 68 6 2
I[TPO'PAMME
11 KJIACC
Ne HaunmeHoBaHMe pa3lieyioB ¥ TEM KosmyectBo yacoB DJNEeKTPOHHBIC
m/m MPOTrPAMMBI Bceero | Konrpomnbasie | [Ipaktuueckue | (Lu(ppoBbIe)
paboThI paboTsI oOpa3oBaTenbHbIC
pecypesl
1 Crermnens ¢ paliiOHATEHBIM 12 1 0 https://resh.edu.ru
nokazareneM. [TokazarenbHast QyHKIHS.
[Toka3aTenbHbIC YpaBHEHUS U
HEPABEHCTBA
2 Jlorapudmuueckas QyHKIHS. 12 1 0 https://resh.edu.ru

Jlorapudmuueckre ypaBHeHUs U
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HEPABEHCTBA
3 Tpuronomerpuueckre GyHKIUU U UX 9 1 0 https://resh.edu.ru
rpaduku. TpuroHoMeTprYeCKHe
HEPaBEHCTBA
4 [TpousBoanas. [IpumeneHwe 24 2 0 https://resh.edu.ru
MIPOU3BOAHOMN
5 WHTerpan u ero mpuMeHCHHS 9 1 0 https://resh.edu.ru
6 CucreMbl ypaBHCHUN 12 1 0 https://resh.edu.ru
7 HarypasbHble 1 1IeTbIe YKCiIa 6 0 1 https://resh.edu.ru
8 [ToBTOpenue, 0600IIEHNE, 18 1 0 https://resh.edu.ru
CHUCTeMaTU3als 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 8 1
I[TPOT'PAMME

YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3BATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

MaremMaruka: anredpa u Hauajga MaTeMaTHYSCKOTO aHaIN3a, TeoMeTpus. AnreOpa 1 Havasa
MareMatnuyeckoro ananusa, 10-11 kmaccwel/ Komsirun FO.M., Tkauéa M.B., ®énoposa H.E. u apyrue,

M3parensctBo "[IpocBenienue”
METOJANYECKHUE MATEPHAJIBI JIJIS1 YUUTEJIA

1) MareMatuka: ajareopa u Havajga MaTeMaTHYECKOrO aHaIM3a, reoMeTpus. Airedpa v Havaja
MaTematuueckoro aHanusa, 10-11 knacesl/ Konsrun FO.M., Tkauésa M.B., ®&noposa H.E. u apyrue,
M3narensctBo "[Ipocernienue”

2) Vzyuenue anreOpbl 1 Haual MaTeMaTudeckoro aHanusa B 10- 11 knacce. Kaura st yaurens/
TkauéBa M.B., ®énoposa H.E., MU3znarensctBo "[Ipocsenienue"

3) OcobeHnHOCTH 00yUeHUsT MaTeMaTHKe B KOHTeKcTe copepikanuss I'OC: yueOHO-MeToanIecKoe

nocobue/ JIykuuera E.1O., U3natensctBo "AIIIIO"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru

yuebHbiii npegmet «FeomeTpua. ba3oBrbliii ypoBeHnb» (ID 960405)
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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma yueOHOTrO Kypca «l'eomeTpus» 6a3oBoro ypoBHs s odoyqaromuxcs 10 —
11 xiaccoB paspaboTtana Ha ocHOBe DenepaibHOIO TOCYAapCTBEHHOT0 00pa30BaTeIbHOTO CTaHapTa
cpenHero oodmiero oopa3oBaHus, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUH, MPEIBSBISEMBIX K
MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIAMIMN POCCHUICKOro oOpa3zoBaHus. Peanmzanusi mporpamMmbl
o0ecrieunBaeT OBJIAJICHHE KIIFOYEBBIMU KOMIIETCHIIUSIMU, COCTABIISFOIMMH OCHOBY JIJIsi CAMOPa3BUTHSI
U HENPEPHIBHOTO 00pa30BaHMsI, IEJIOCTHOCTh OOMICKYJIBTYPHOTO, JIMYHOCTHOTO M IO3HABATEIHHOTO
pa3BUTHA JUYHOCTH 00YHAIOILNXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTh yueOHOTO Kypca reoMeTpUH Ha YPOBHE CpeHero oomiero oopa3oBanus 00yCIOBICHA
NPaKTHYECKON 3HAYMMOCTBIO METAIPEIMETHBIX M MPEAMETHBIX PE3yJIbTaTOB OOyYCHHS T€OMETPUH B
HANpaBICHUU  JMYHOCTHOTO  pa3BUTHA  oOywarommxcs, (GopMupoBaHus  (yHKIHOHAIBHOMN
MaTeMaTU4eCcKOl IPaMOTHOCTH, M3Y4YEHUs JAPYTUX YYEeOHBIX AMCHMIUIMH. Pa3Butne y oOyyarommxcs
NPaBUIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHH TE€OMETPUYECKUX aOCTpaKIIHH,
COOTHOIICHUH PEALHOTO U HJICAIbHOTO, XapaKTepe OTPAKCHUSI MaTEeMaTHYECKOH HAyKOW SBICHHN U
IPOLIECCOB PEAIbHOTO MHpPA, MECTE€ TE€OMETPUH B CHUCTEME HAyK U POJIM MaTeMaTHYECKOTO
MOJICTTMPOBaHMsT B HAyYHOM IIO3HAHUM W B IPAKTUKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUSI y4allUXCs, a TaKKe KAadeCTB MBIIUICHUS, HEOOXOAWMBIX JUIs aJalTalud B
COBPEMEHHOM OOILIECTBE.

FGOMeTpI/IH ABJIACTCA OAHHUM U3 0a30BBIX MpeaAMETOB HAa YPOBHC CPCAHCTO O6H_ICFO O6paSOBaHI/I$I,
Tak KaKk o0OccCIeurMBacT BO3MOIKHOCTH HU3YUYCHUA  KaK  JUCHUIIIMH GCTGCTBGHHO-HayT{HOfI
HaIIpaBJICHHOCTH, TaK U FYMaHHTapHOﬁ.

Jlornueckoe MBIIIJIICHHUC, Q)OpMpreMOC IIpnu HU3YUYCHUHU O6y‘laIOH_[I/IMI/IC$I MOHSATHUUHBIX OCHOB
reoMCTpuu U IMOCTPOCHUHU LECIOYKH JIOTHYCCKUX YTBep)KIleHI/Iﬁ B XOAC PCHICHHUA T'COMCTPUUCCKHUX
3aa4, YMCHHUC BbBIIBUTATh U OIIPOBEPraTb r’MIOTE3bl HCIOCPECACTBECHHO HCIIOJIB3YIOTCA IMPU PCHICHUU
3aaa4 CCTCCTBCHHO-HAYYHOI'0 IHUKJIA, B YACTHOCTH M3 KypCa (1)I/I3I/IKI/I.

YMeHue OpHeHTHpPOBAaThCS B NMPOCTPAHCTBE WIPAET CYLIECTBEHHYIO POJIb BO BCEX 00JacTIX
NeATeNbHOCTH 4enoBeka. OpHeHTalMs 4eloBeKa BO BPEMEHHM M IPOCTPAHCTBE — HEOOXOIUMOE
YCJIOBHE €ro COLMAIbHOTO OBbITHS, (popMa OTpaKEHHMs OKPYKAIOIIEr0 MHUpA, YCJIOBHE YCIIEHUIHOTO
MO3HAHUSI M aKTUBHOI'O MpeoOpazoBaHusl JAeUCTBUTEIbHOCTU. OnepupoBaHUE MPOCTPAHCTBEHHBIMU
obOpazaMu OObEIMHSAET pa3Hble BHUbI y4eOHOM W TPYIOBOHM MESATENbHOCTH, SIBISETCS OJHUM W3
npoeccHoHaIbHO BaXKHBIX KAauyecTB, MO3TOMY aKTyalbHa 3ajJadya (OpMHUPOBaHUS Yy 0Oydaromuxcs
MPOCTPAHCTBEHHOTO MBIIUIEHUS! KaK pPa3HOBUAHOCTU OOPa3HOrO MBILIUIEHUS — CYIIECTBEHHOI'O
KOMITIOHEHTA B ITOATrOTOBKE K IMPAKTUYECKOMN JESATEIBHOCTH II0 MHOTUM HaIlpaBJICHUSM.

enb ocBoeHust mporpammsl yue6HOro kypca «I'eomerpusi» Ha 6a30BOM ypoBHE OOydeHUS —
obmeoOpa3oBarenbHOoe U OOIIEKYIbTYPHOE pa3BUTHE oOOy4arommxcs uepe3 obecredyeHue
BO3MOXHOCTH HpI/IO6peTeHI/ISI U HUCIIOJIB30BAaHUS CHCTEMATHYCCKUX FeOMeTpI/I'-IeCKI/IX 3HaHPII>i nu
NeUCTBUH, crelu(UUHBIX TEOMETPHH, BO3MOXHOCTH YCIEIIHOTO MPOAODKEHHsT 00pa3oBaHUs IO
CIICHUaJIbHOCTAM, HE CBA3aHHBIM C HpI/IKJ'IaJIHBIM HUCITIOJIB30OBAHUEM FeOMeTpI/II/I.

[IporpamMmMa mo reomerpuu Ha 0a30BOM YpPOBHE NpeJHA3HAU€Ha JJIsl OOydaroluXcsl cperHei
IIKOJIbI, HE NCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUI Ha YypOBHE OCHOBHOT'O O0IIETr0 00pa30BaHusl.
Takum o6pa3zom, oOywaromuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOMUTH OOIIME MaTeMaTHUeCKue
YMEHHMsI, CBSI3aHHBIE CO CHEUU(UKOW TeOMETpUM M HEoOXOAMMbIE IJii KU3HU B COBPEMEHHOM
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obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOYKHOCTh H3YUUTh T'€OMETpPHUIO Oojiee TIyOOKO, €clii B
JajdbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUYECKHMX 3HAHUSAX B MPOEeCcCHOHATBHON
JeSTeTbHOCTH.

JlocTKeHHWe Ied OCBOCHHUS IMPOTpPaMMbl O0ECIEUHBACTCS PEHICHHEM COOTBETCTBYIOIINX
3amad. [IpuopuTeTHBIMU 3amadamMu OCBOeHMsI Kypca «l'eomerpum» Ha 06a3oBom ypoBHe B 10—11
KJ1accax SIBJISIOTCA:

¢dbopmMHupoBaHHE TPEACTABICHUS O T'EOMETPUM KaK YacTH MHPOBOH KyJIbTYpHl M OCO3HaHHE €
B3aUMOCBSI3H C OKPYKarOIUM MUPOM;

¢dopMHupoBaHHE TPEACTABICHUSA O MHOTOTPAaHHMKAX W TellaX BpaIIeHUS Kak O BaXHEHIIMX
MaTeMaTUYECKUX MOJEIISAX, MO3BOJISIOIIMX OIMCHIBATh M HM3y4daTb Pa3HbIC SIBJICHUS OKPYXKAIOIIETO
MHpA;

(dbopMUpOBaHNE YMEHUS paclo3HaBaTh Ha YePTEkKax, MOJIEISIX U B PEaIbHOM MUPE MHOTOTPAaHHUKHU U
TeJla BpallleHMUS;

OBJIaJICHHE METO/IaMH PEILLIEeHUS 3a]a4 Ha MOCTPOSHUS Ha U300paKEHUSIX MPOCTPAHCTBEHHBIX (DUTYD;
(dhopMHUPOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMH MOHSTHSIMH O MHOTOIPAaHHUKAX W TeJlaX BPAIICHUS
1 UX OCHOBHBIMHU CBOMCTBAMU,;

OBJIaJICHUE AJITOPUTMaMHU pELIEHUs] OCHOBHBIX THUIIOB 3ajay; (OPMUPOBAHHWE YMEHUS MPOBOJUTH
HECJIOKHBIE JI0KA3aTEeIbHBIE PACCYKIEHUS B XOJE PEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
IIPAKTUYECKUM COJEPIKAHUEM;

pa3BUTHE MHTEUIEKTYaIbHBIX M TBOPYECKUX CHOCOOHOCTEH oOyuaromuxcs, MO3HaBaTEIbHON
AKTUBHOCTH, HUCCIIEIOBATENBCKUX YMEHUM, KPUTUYHOCTH MBILLICHHUS;

dbopMupoBanue (GYHKIIMOHATHHONW TPaMOTHOCTH, PEJIEBAHTHON TI'€OMETPHUM: yYMEHHE pacro3HaBaTh
MPOSIBJICHUSI T€OMETPUYECKUX TOHATUNA, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallusiX M TpU H3YYCHUU JAPYTUX Yy4eOHBIX TIPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYITMPOBATH WX Ha SI3BIKE TEOMETPUU U CO3/1aBaTh T€OMETPHUECKUE MOJEIH,
MIPUMEHATh OCBOEHHBII r€OMETPUYECKUI anmnapar J1jsl PelIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX 3a/ad,
MHTEPIPETUPOBATH U OLICHUBATH ITI0JyYEHHBIE PE3yJIbTaThI.

OTnuuuTeNnbHON OCOOEHHOCTBHIO MPOrPaMMBI SIBISIETCS BKJIIOYEHHE B KypC CTEPEOMETPUU B
Hayajle €ro M3y4YeHus 3a7ad, peulacMbplX HAa YPOBHE WHTYUTHUBHOIO IIO3HAHWS, U ONPEIEIEHHBIM
o0pa3oM opraHu3oBaHHas pa0oTa HaJ HHUMH, 4YTO CIIOCOOCTBYIOT pPAa3BUTHIO JIOTHYECKOTO U
IIPOCTPAHCTBEHHOT'O MBIIUICHHS], CTUMYJIMPYET MPOTEKAHNE NHTYMTUBHBIX IPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUYEHUIO IIPEAMETA.

Hpe,[[HO‘ITCHI/Ie OTHaETCs Haris1IAIHO-KOHCTPYKTUBHOMY  MCTOLY O6y‘{€HI/I}I, TO C€CTh
TCOPCTUYCCKHUEC 3HAHUA HUMCIOT B CBOCH OCHOBE YYBCTBCHHOCTb HpeI[MCTHO-HpaKTH‘IeCKOﬁ
JIeITeNbHOCTH. Pa3Butue MMPOCTPAHCTBCHHBIX Hpe,[[CTaBJ'IeHI/Iﬁ Y ydamuxcss B KypC€ CTCPCOMCTPUU
IMPOBOAUTCA 3a CUeT peIICcHUA 3aJa4 Ha CO3AaHUC MPOCTPAHCTBCHHBIX O6p2130B n 3aJa4d Ha
OIICPpHUPOBAHUC TIPOCTPAHCTBCHHBIMU 06pa3aMH. CO3,Z[8.HI/I€ O6p838. NpoBOAUTCA C OHOpOI71 Ha
Harji1IHOCTb, a4 OICPUPOBAHUC O6pa30M—B YCIOBUAX OTBJICUCHUA OT HArJIAAHOCTHU, MBICJICHHOI'O
HU3MCHCHUA €0 UCXOJHOTO COACPIKaAHUA.

OcHoBHbIE coepkaTenbHble TUHUU Kypca «['eomerpun» B 10—11 kmaccax: «MHOrorpaHHUKN,
«[IpsiMble W TUIOCKOCTH B TpOCTpaHCTBe», «Tema BpameHus», «BeKTOppl W KOOpAWHATHI B
npoctpanctBey». DopmupoBaHHE JIOTHUECKHMX  yYMEHHH  pacmpeiensieTcss He  TOJBKO IO
COJIEP>KATENIbHBIM JIMHUSM, HO U TI0 TOJ]aM O0y4YeHHS Ha YPOBHE CpEAHEro 001ero oopa3oBaHusl.

Conepxanue oOpa3oBaHHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pPe3yJbTaTaM OCBOCHMs paboueit
MIPOrpaMMbl, pacHpelel€HHbBIM 10 ToAaM OOy4YeHHs, CTPYKTYpUPOBAaHO TakMM o00pa3oM, 4YTOObI
OBJIAJICHUE TEOMETPUYECKMMHU IOHATHUSAMU W HABBIKAMHM OCYILECTBIIUIOCH IIOCIIEOBATEIbHO H
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MMOoCTYyNnaTeJIbHO, C CO6JIIOI[CHI/ICM npuHIKIIa TPpECMCTBCHHOCTH, I-IT061>I HOBBIC 3HAHHWS BKJIKOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YyJaroNuXCs, pacmpssi U yriayosss e€, oopaszys
IMPOYHBIC MHOKCCTBCHHBIC CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usydenue reomerpun otBoautcs 2 yaca B Hegento B 10 kimacce u 1 yac B Hepemo B 11
KJIacce, BCero 3a JiBa roga ooydenwus - 102 yueOHBIX daca.

COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHSTHS CTCPpCOMCTpPUH. TO‘lKa, InpsAMas, IIJIOCKOCTb, IIPOCTPAHCTBO. ITonstue 00
AKCHUOMAaTHUYCCKOM IMOCTPOCHUUN CTCPCOMCTPUN: AKCHUOMBI CTCPCOMETPUHN U CIICACTBHUA U3 HUX.

B3aumHoe pacnosioxkeHue NpsMbIX B IPOCTPAHCTBE: IE€PECEKAIOLIUECS, MapajjiebHbIE U
CKpeluBarouecs npsmele. [lapannenbHOCTh NPSAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE: MMapaljiesIbHbIe
IpsiIMbIE B NPOCTPAHCTBE; MApaJIC]IBHOCTh TPEX MPSAMBIX; NApalIEIbHOCTh NPSIMONM M IUIOCKOCTH.
VYriel ¢ cOHanmpaBlIEHHBIMM CTOPOHAMU; Yrojl MEXAY HpsIMbIMU B mpocTpaHcTBe. llapamiensHocTh
IUIOCKOCTEH: TapajulelbHble IIJIOCKOCTH; CBOMCTBA MNapajuleNbHbIX IUIOCKOcTed. IIpocreitmne
MIPOCTPAHCTBEHHBIC (PUTYPHI HA ITIOCKOCTH: TETPAdIP, KyO, MapajuieenuIe]]; IOCTPOCHUE CEYCHUH.

[lepneHMKYIAPHOCTh NPAMOW M IUIOCKOCTH: NEPIEHIUKYJSAPHBIE NpPsAMBIE B IPOCTPAHCTBE,
MpsiMble TTapajuieIbHbIe U NEPIICHIUKYISPHBIC K MIIOCKOCTH, MPU3HAK MEPIEHAUKYISIPHOCTH MIPSMON U
IJIOCKOCTH, TEOpEMa O MPSAMOM MEPIEHAUKYISIPHON IUIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YIOJ MEXKIY
NpSIMON U TIOCKOCTBIO; BYTPAaHHBIA YroJl, TUHEHHBIA yroi AByrpaHHoro yrna. [lepneHaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIIHS
¢burypsl Ha TUIOCKOCTH. lleprneHauKyIsSIpHOCTh TMIOCKOCTEW: MpPU3HAK MNEePHEHANKYISIPHOCTH IBYX
mrockocteil. Teopema 0 TpEX MepreHIUKYIIsIpax.

MHOrorpaHHUKHU

[lonsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHHKA, BBITYKJIBIC U HEBBIIYKIIbIC
MHOT'OTPaHHUKH; pPa3BEPTKa MHOrorpaHHuka. [Ipm3ma: N-yronpHas npu3Ma; TPaHU M OCHOBAaHUSA
MPU3MBI; NIpsIMast M HAKJIOHHAasi MPU3MbI; OOKOBask M MOJHAs MOBEPXHOCTH Mpu3Mbl. [lapannenenunern,
MIPSIMOYTOJIBHBIA TMapajulesieNIuIel U ero cBoucTBa. Ilmpammpa: N-yrosbHas nupamuga, TpaHd U
OCHOBaHHE NHMpaMHbl; OOKOBas W TMOJHAs IOBEPXHOCTb MUPAMUIbI; NpaBUIbHAs U yCe4EHHas
nupamMmia. DJIEeMEHThl IpU3Mbl U nupamuabl. [IpaBuiibHbIE MHOTOIPAaHHUKU: TOHATHE MPABUIBHOTO
MHOT'OI'PAaHHUKA; MIpaBUIIbHAS [IPU3MA U IIpaBUJIbHASA NUpaMUA; MPaBWIbHAS TPEyroybHas MUpamMuaa
U TIpaBUWIBHBIN TeTpasp; KyO. [IpeacraBnenue o mpaBMIIbHBIX MHOTOTPAHHUKAX: OKTadAp, JOJEKA3IP
n ukocadip. CeueHus: NpU3Mbl U TUPAMUIBL.

CI/IMMCTpI/ISI B IIPOCTPAHCTBE: CUMMCETPUA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH. DIIEMEHTHI
CUMMCTpPUH B ITMpaMuiax, mapajiCJICIruIcaax, rnpaBUJIbHbIX MHOT'OIPaAaHHHUKAX.

Bbruncnenue 37€MEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yribl. [linomans OGoxoBoit
MOBEPXHOCTH U TOJHOW MOBEPXHOCTU HPSIMOM MPU3MBI, IUIOIIAAh OCHOBaHMil, TeopeMa O OOKOBOM
MOBEPXHOCTU MpsiMOM mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U TOBEPXHOCTH MPAaBUIBHOM
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MUpaMHJIBI, TeopeMa O Tuiomanu yceuéHHor mupamuzabl. [lonstue o6 o0béme. OOBEM NUpPaMUIBI,
MPU3MBI.

[TomoOHbIe Tena B nmpocTpancTBe. COOTHOMICHHS MEXKTY TLIOMIAJSIMH ITOBEPXHOCTEH, 00bEMaMuU
NOa00OHBIX TEIL.

11 KJIACC
Tena BpaleHnus

[Munuuapudeckass  MOBEPXHOCTb,  OOpasyole  LUWIMHAPUYECKOH  IOBEpXHOCTH, OCh
WIMHAPUYECKON MOoBepXHOCTU. LIMnuHIp: ocHOBaHMS U OOKOBasi MOBEPXHOCTh, 00pa3ylonas u ocCkh;
IUI0Iab OOKOBOH U IOJIHOM MOBEPXHOCTH.

Konunyeckass moOBEpXHOCTb, 0O0pa3yrollMe KOHUYECKOM IOBEPXHOCTH, OCh U BEpIIMHA
KOHHYECKOW moBepxHOCcTH. KOHyC: OCHOBaHME M BepUIMHA, 00pa3ymomas U 0Ch; IUIOMaas OOKOBOH U
MOJIHOM TOBEPXHOCTU. YCEUEHHBIM KOHYyC: OO0pa3yloliue U BBICOTa; OCHOBaHUS M OOKOBas
MTOBEPXHOCTb.

Chepa wm map: ueHTp, paguyc, AUaMETp; IUIOMAAb IOBEpPXHOCTH cdepbl. B3aumHoe
pacrioniokeHue chepbl U IUIOCKOCTH; KacaTelbHas TNIOCKOCTH K cepe; miomans chepsl.

N300pakeHue Tes BpalleHus Ha IJIOCKOCTH. Pa3BEpTKa umMHApa U KOHYyca.

KomOuHanmu Ten BpamieHus W MHOTOTPAaHHUKOB. MHOTOTpaHHHMK, ONMCAHHBIA OKOJIO CQepsr;
cdepa, BIMcaHHAs B MHOIOI'PaHHMK, WJIM TEJIO BPAILICHHSL.

[Tonstue 06 00BvEMe. OcHOBHBIE CBOHCTBA 00bEMOB Tell. TeopeMa 00 00bEME MPSIMOYTOJILHOTO
napajuiefienunena u caeacTsus u3 He€. O0bpEM nunnHapa, konyca. O0bEM mapa u miomaas chepsol.

[Tono6ubIe Tena B mpocTtpancTBe. COOTHOMICHHS MEXY TJIOLIAASIMHU TOBEpXHOCTEH, 00bEMaMu
OJIOOHBIX TEI.

CeueHus munuHApa (MapauleabHO U NMEPHEHAUKYISIPHO OCH), C€UYEHUs KOHYca (TMapajuieIbHOoe
OCHOBAHHIO U MPOXOJAIIEe Yepe3 BEPIINHY), CEUeHHUs Iapa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexTtop Ha miiockocT U B mpocTpaHcTBe. ClOXKEHHE W BBIYUTAHHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha uucio. Pa3noxeHwe BekTopa IO TpEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuio
napajuienenunena. Pemenue 3anad, CBSI3aHHBIX C NPUMEHEHHEM MpaBUJI JEUCTBUN C BEKTOPAMHU.
[IpsmoyronbHas cuctema KoopanHaT B npoctpaHcTBe. Koopaunats! Bekropa. Ilpocreiimue 3anaun B
KOOpJuHaTax. Yroid Mexay Bekropamu. CkajsipHOe NpOU3BEACHHE BEKTOPOB. BrluucieHue yrios
MEXY NPSIMBIMU M IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIA METOJ IPU PELIEHUH I€OMETPUUYECKUX
3ajad.

IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHMS MPOrpaMMbl ydueOHOro rmpenmera «MaremaTuka»

XapaKTepU3YIOTCA:
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Fpamancxoe BOCIIUTAHMEC:

c(OPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMH 00YYaIOIIETrocs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUUCKOro OOIIeCTBa, MPEACTAaBICHHEM O MaTEMaTHMYECKHUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TPakTaHCKOro oOImiecTBa (BBIOOpPHI, OMPOCHI U TIp.),
YMEHHEM B3aUMOJCHCTBOBATH C COLIMAJIbHBIMA MHCTUTYTAaMU B COOTBETCTBHHM C UX (YHKIUSMHU U
Ha3HAYECHUEM.

HanI/IOTH‘leCROQ BOCIIMTaAaHHE:

Cc(OPMHPOBAHHOCTHIO POCCUICKOW Tpa)KIaHCKOW HJICHTUYHOCTH, YBKEHHUS K IMPOLUIOMY M
HACTOSIIEMY POCCUMCKOM MAaTE€MAaTUKH, HEHHOCTHBIM OTHOLIEHHEM K JOCTHXKEHUSM POCCUUCKHX
MAaTeMaTUKOB U POCCUMCKOM MAaTEMAaTHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JIOCTUKEHUH B APYTUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHKHU.

I[)’XOBHO-HpaBCTBeHHOFO BOCIIUTAHUA:

OCO3HAaHHMEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/a; c(hOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUS, ITUYECKOI0 MOBEICHUS, CBI3aHHOIO C MPAKTUUYECKUM ITPUMEHEHHEM JIOCTUKEHUN HAyKU U
JeSITENIbHOCTBIO YUEHOI0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMYHUBOIO OYAYyIIETO.

IcTeTHYECKOE BOCIUTAHUE:

3CTETUYECKUM OTHOIIEHHUEM K MHPY, BKIIOYAs 3CTETHUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3aJad, pPEIICHUH, PacCYXIECHUH; BOCHPHUUMYUBOCTHI0 K MAaTEMaTHYECKUM aCICKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

Cc(OPMHUPOBAHHOCTBIO YMEHUS MPUMEHATh MaTeMAaTUYECKUE 3HAHUS B MHTEpEcax 3J0pOBOT0 U
6e3omacHoro obpasa *H3HH, OTBETCTBEHHOIO OTHOLIEHHUS K CBOEMY 3/I0pOBBIO (310pOBOE IMUTAHUE,
cOamaHCUPOBAaHHBIA PEXXUM 3aHATHH U OTAbIXA, pEeryispHas (pu3NyecKas aKTUBHOCTH); (U3UYECKOTO
COBEpIICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM LIEHHOCTH TPYAOIIOOUS; HHTEPECOM K PazIHuHBIM cdepam
npodeccuoHabHON J1eATENbHOCTH, CBSI3aHHBIM C MaTEMaTHUKOM M €€ NPWIOKEHUSMH, YMEHUEM
COBepILIaTh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccuu M pealn30BbIBATH COOCTBEHHBIE JKU3HEHHBIE
IJIaHbl; TOTOBHOCTBHIO U CIOCOOHOCTBIO K MaTeéMaTHYeCKOMY OOpa30BaHHIO U caMOOOpa30BaHMIO Ha
IIPOTSKEHUM BCEH KU3HU; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B PELICHUHM MPAKTHYECKHX 3a1ad
MaTeMaTHYeCKON HalpaBICHHOCTH.

IKO0J0rHYecKoe BOCIUTAHHUE:

C(OPMHUPOBAHHOCTBIO  HKOJIOTHYECKOM  KYyJIbTyphbl, IOHMMAaHHUEM BIIUSHUS  COLHUAIBHO-
DKOHOMHMYECKHX TIPOLECCOB HA COCTOSHUE NPUPOJHOM M COLUAIBHOM CpEIbl, OCO3HAHHEM
r7100abHOTO XapaKTepa SKOJIOTMYECKUX MpoOseM; OopueHTaluell Ha MpUMEHEHHE MaTeMaTHYeCKUX
3HAHUU 7S pelleHus 33a4d B 00JIaCTH OKpY’Kalollel cpeibl, INTAHUPOBAHUSI TOCTYIIKOB M OLIEHKH UX
BO3MOJKHBIX IIOCIEACTBUH JJIs1 OKPY/KAIOIIEH CPEIbI.

HeHHOCTI/I HAYIHOI'0 MO3HAHHUSA:
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c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH ¥ OOLIECTBEHHOM MPAaKTUK{, MTOHUMaHUEM MaTeMaTHUYeCKON HayKu Kak cdepbl 4eToBeuecKOon
JEeSTELHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYMMOCTH ISl PA3BUTHUS [IUBUWIN3AINH;, OBJIAJICHUEM SI3BIKOM
MaTEeMaTUKd M MaTeMaTHYeCKON KyJIbTypoil KaK CpeICTBOM II03HAHHUS MHUPA; TOTOBHOCTHIO
OCYIIECTBIISITh IPOSKTHYIO M HUCCIIEIOBATENILCKYIO IESATEIILHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3ysbTaThl OCBOEHHUS IMpOrpamMMbl ydeOHOTo mpeamera «MaremaTHKa»
XapaKTepU3yIOTCs OBJIAJJCHUEM YHUBEPCAIbHBIMU HOZHAGAMENbHIMU OCUCMBEUAMU, YHUBEPCATIbHBIMU
KOMMYHUKAMUBHBIMU OCUCMEUAMU, YHUBEPCATbHLIMU PECYAMUSHLIMU OeUCMBUAMU.

1) Yuusepcanvuvie nosnasamenvusie oeticmsus, obecnevusaiom Gopmuposanue  06a308blx
KOCHUMUBHBIX NPOYecco8 o00yuarwuxca (0ceoeHue mMemooo8 NO3HAHUA OKPYHCAIoWe20 Mupd,
npUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHghopmayueti).

Ba3oBrle Jlornyeckune aefcTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYILIECTBEHHBbIE NPU3HAKKM MATEeMAaTUYECKUX OOBEKTOB, MOHSITHIA,
OTHONIICHUH MEXIy TOHATUSAMHU; (OPMYIHMPOBATH OMPEICIICHUS TOHSTHW; YCTaHABIUBATh
CYUIECTBEHHBIH MpPHU3HAK KIAacCU(PUKALUM, OCHOBAaHUS Uig OOOOIICHHS U CpPaBHEHUS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3a;

BOCIPUHUMATh, (HOPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTEIbHBIC U OTPUIIATEILHBIC,
eAMHUYHbBIC, YACTHBIC U OOIIIKE; YCIOBHbIE;

BBISIBJISITH MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M W MPOTUBOpeuHs B (akTax, MAHHBIX,
HAOJIIOJICHUSX W YTBEPXKJICHUSAX; TpeJlaraTh KPUTEPHH IS BBISBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JIeaTh BBIBOJBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH,
YMO3aKIIOUEHUH 110 aHAJIOTUU;

IIPOBOJIUTh CAaMOCTOSTENIBHO JIOKA3aTelbCTBA MAaTEMAaTUYECKHX YTBEPXKAECHUH (IpsMble U OT
MIPOTUBHOT0), BBICTpauBaTh apryMEHTAlLMIO, IPUBOAUTH MPUMEPBl U KOHTPIPUMEPHI; 000CHOBBIBATh
COOCTBEHHBIE CYXKIEHHS U BHIBOJIBI;

BbIOMpPATh crioco0 pemeHust yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPMAHTOB PEIICHUs, BEIOUPATh
HauboJee MOoAXOAAIUN C yIETOM CaMOCTOATEIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS:

HCIOJIb30BaTh BOIMPOCH! KAaK HCCIEN0BATENIbCKUM MHCTPYMEHT MO3HAHUS; (POpMYIHpOBaTH BOIPOCHL,
¢ukcupyomye NpOTUBOpEUHe, MpoOIeMy, YCTaHaBIMBaThb HMCKOMOE U JlaHHOe, (OpMHpPOBaATh
TUIOTE3Y, apTYMEHTHUPOBATh CBOIO IMO3UIIMIO, MHEHUE;

MIPOBOANTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM OSKCIIEPUMEHT, MCCIEI0BaHUE IO YCTAaHOBJIEHUIO
0CcOOEHHOCTEM MaTeMaTHYecKOro OObEKTa, SBJICHMS, NMPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSAMHU, IIPOLIECCAMU;

CaMOCTOSITENTbHO ~ (pOpMyNIUpOBaTh O00OOIIEHHsST M BBIBOABI 1O pe3yiabTaraM IPOBEAEHHOTO
HaOJIO/IEHUs, WCCIIEIOBaHMs, OLIEHWBATh JIOCTOBEPHOCTH IOJIYYEHHBIX pE3yJbTaTOB, BBIBOJIOB H
0000I1IEeHHI;

MIPOTHO3HPOBATh BO3MOXKHOE pAa3BUTHE IPOIIECCa, a TaKXKe BBIABUIATH MPENAINOJIOKEHUS O €ro
pPa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:
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BBISIBIAITh JEPHUIMTH HHOOPMAIMH, TaHHBIX, HEOOXOAMMBIX U OTBETa HA BOIPOC U IS PEIICHUS
3aJauu;

BEIOMpaATh WHPOPMAIMIO M3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAIH3UPOBATh, CHCTEMATU3UPOBATH U
UHTEPIPETHPOBATH UHPOPMAITUIO Pa3TMYHBIX BHIOB U (POPM IPEIICTABIICHIS,

CTPYKTYypUpOBaTh HH(MOPMAILIMIO, TMPEACTaBIATh €€ B Pa3lIW4YHbIX (QopMax, HWILTIOCTPUPOBATH
rpauvecKu;

OILICHUBATh HAAEKHOCTh HH(DOPMAIIHH 110 CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvrvie KOMMyHUKAmMuUHblE Oelicmeus, obecneuusarom cgpopmuposannocme
COYUANBHBIX HABLIKOB 00YYAIOUWUXCAL.

O01menue:

BOCIIPUHUMATh U (JOPMYJIMPOBATh CYKJEHHs B COOTBETCTBUHM C YCIOBHUAMU U LIEJISIMU OOLIEHUS; SCHO,
TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh OSICHEHUS
10 XOAy PELICHMS 3a]a4i, KOMMEHTHUPOBATh II0Jy4€HHBIN PE3YyJIbTAT;

B X0JIe OOCYXXJeHMs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MpoOIeMbl, peraeMoi
3aaa4yM, BBICKA3bIBATb HJACH, HALICJICHHBIC Ha IIOHWCK PCHICHHA; COIIOCTABJIATH CBOU CYXKACHHUA C
CYXKIEHUSMHM JAPYIMX YYaCTHUKOB JAMaiora, OOHapy)XMBaThb pa3jMyde U CXOACTBO MO3MLMH; B
KOPPEKTHOH Gopme (GOopMyIHpPOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;

IpPEACTaBIATh  pE3yJbTaThl  pELIeHHUs  3aJadyd, OSKCIEPUMEHTa, HCCIEAOBaHUs, IPOEKTa;
CaMOCTOSITEJIbHO BbIOMpaTh (pOpMar BBICTYIUIEHUS C y4€TOM 3ajad IpPE3eHTAllMd M OCOOEHHOCTEH
ayJAUTOPUH.

CoTpyannuecrso:

MOHMMATh M HCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHAHONH M MHIUBUAYaJIbHOW pabOTHI MpH pPELICHUU
y4yeOHBIX 3a/Jay; IpPUHUMATh ILeJIb COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPTraHU3ALUIO
COBMECTHOI paboOThl, pacIpeessaTh BUAbI paboT, JOroBapuBaThCs, 0OCYKIaTh MPOLECC U PE3yJbTaT
paboThl; 06001IaTh MHEHHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYNINOBLIX (popMax paboThl (0OCYKIeHUs, OOMEH MHEHUH, «MO3TOBBIE IITYPMBI» U
WHbBIE); BBIMOJHATh CBOI 4YacTb PabOThl M KOOPAMHUPOBATH CBOM ACUCTBHUS C JPYTMMHU UJICHAMHU
KOMaHJbl; OLIEHMBAaTh KadyecTBO CBOEro BKJIaJa B OOMMH HOPOAYKT 1O  KPUTEPUAM,
c(OpMYIHPOBaHHBIM YYaCTHUKAMH B3aUMOAECHCTBHSL.

3) Vuusepcanvuvie pecynamuegnsle Oelicmeus, 006ecneuusarom  GopMuposanue  CMbiCIOGbIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranuzanusi:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHHUs 3a7aul, BEIOUPATh CIIOCO0 peIIeHus ¢ y4ETOM UMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C
y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

BJIaJACTh HaBbIKaMH MMO3HaBaTEeNLHON pe(l)J'IGKCI/II/I KaKk OCO3HaHHUA COBCpIIaACMBIX JIGﬁCTBHﬁ u
MBICIIMTENBHBIX IPOLECCOB, UX PE3yIbTATOB; BIAJETh CIOCOOAMHM CAMOIPOBEPKU, CAMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelIeHHsl MaTeMaTH4eCKON 3a/1auH;

NpeABUACTbL TPYAHOCTHU, KOTOPBIC MOI'YT BOSHUKHYTH IIPU PCIICHHUU 3aladll, BHOCUTb KOPPCKTHBELI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HANJEHHBIX OMIMOOK, BBISIBICHHBIX
TPYIHOCTEN;
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OILICHUBATh COOTBETCTBHE pe3yjbTaTa IEId W YCIOBUSM, OOBSCHATh NPUUYUHBI JOCTIIKCHUS WU
HEJOCTHKEHUSI Pe3y/IbTaTOB JESATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIbTATHI

10 KJIACC
OnepupoBarh NOHATUAMU: TOUKA, IPsAMAas, INIOCKOCTb.
IIpuMeHTh aKCMOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX IIPU PELICHUH F€OMETPUYECKUX 3a1a4.
OnepupoBarh NOHATHAMU: APAJUIEIBHOCTD U NIEPICHAUKYIISIPHOCTD IPSAMBIX U TUIOCKOCTEH.
KnaccuuuupoBaTb B3aUMHOE PACHOJI0KEHUE IPAMBIX M IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JBYTPAHHBINA yrojl, TPaHU ABYIPAHHOIO yIia, pedpo ABYTPaHHOIO
yIia; JUHEHHBIN yroJl ABYIPaHHOTO YIJIa; IpajyCHas Mepa JBYTPaHHOIO yria.

OHepI/IpOBaTB MNOHATHUAMUA: MHOI'OI'PAHHHUK, BBIHYKHLIﬁ n HeBLIHYKHbIﬁ MHOI'OI'paHHHUK,
OJICMCHTBI MHOI'OI'paHHUKA, HpaBI/IJII)HI)Iﬁ MHOTI'OrpaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (IIMpaMMa; MpHU3Ma, MPSIMOYIOJIbHBIN
napajuiesenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BHIOMpas OCHOBAHMSA /IS KiacCU(PUKAIUU (BBITYKIIBIE U
HEBBIMYKIIbIE MHOTOTPAaHHHUKH; TPAaBUJIbHBIE MHOTOTPAaHHUKM; MPSIMblE U HAKJIOHHBIE MPU3MBIL,
napajuieJIeIUIe bl ).

OrnepupoBaTh NOHATHIMU: CEKYIIas TNIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.
OOBACHATH MPUHITUIIBI TOCTPOCHUS CEUCHHM, UCTIONB3YSI METO/I CIIE/OB.

Ctpouth ceuyeHHsI MHOTOIPaHHMKOB METOJIOM CJIE/IOB, BBINOJIHATH (BBIHOCHBIE) IIJIOCKHE
YepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pemrats 3aa4i Ha HaXOXIACHUC TCOMECTPHUYCCKUX BCJIWYHH I10 06pa3uaM HJIM aJiroOpuT™Mam,
MMPUMCHAA U3BECCTHBIC aHAJIMTHYCCKUC MCTOABI IIPU PCHICHUHN CTAHAAPTHLBIX MATEMATUYCCKHUX 3a1a4 Ha
BBIYHCIICHHUC paCCTOHHI/Iﬁ MCXKAY ABYMSA TOYKaMHM, OT TOYKH OO pr[MOfI, OT TOYKH OO0 IINIOCKOCTH,
MCKAY CKPCIIMBAOIIIUMUCA TPAMBIMU.

Pemate 3agaun Ha HaxOXJIEHUE T€OMETPUYECKHUX BEIUYMH MO 00pa3liaM MM ajJropuTMam,
IIPUMEHSIS U3BECTHBIC aHATUTUYECKUE METOBI IIPU PEILICHUH CTAHAAPTHBIX MATEMAaTUYECKUX 3a7a4 Ha
BBIYMCIICHHE YIJIOB MEXAY CKPEIIMBAIOIIUMUCSA MNPSAMBIMH, MEXIY HPSIMON M INIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMU, JABYTPaHHBIX YIJIOB.

Bbruucnare 00bEMBI M IJIOMIAAM MOBEPXHOCTEH MHOTOrpaHHMKOB (IpU3Ma, MUpaMHUaa) ¢
MpUMEHEHUEM (QOPMYJ; BBIYHUCIATH COOTHOIIEHUS MEXAY IUIOMIAIIMU IMOBEPXHOCTEH, 0O0bEMaMu
M0/T0OOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTh CUMMETPUHU;
LEHTP, OChb U INIOCKOCTh CHMMETPHUH (PUTYPHI.
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W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHIPETUPOBATH HHOOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX QUrypax, npeAcTaBIeHHYIO Ha YepTEeKaxX U PUCYHKaX.

[IpumensTb  reomerpuueckue  (GaxThl  JJI1  pEUICHHs  CTEPEOMETPUYECKUX  3ajad,
MPEIOIararoIuX HECKOIbKO IIaroB PemeH s, €ClIM YCIOBHUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[IpuMeHATH IpoCTENIINEe IPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKAILIUOHHBIE CUCTEMBI
IIPU PELIEHUH CTEPEOMETPUUYECKHUX 3a1ay.

HpI/IBO,I[I/ITB IIPUMEPBI MAaTEMAaTUYCCKHUX SaKOHOMepHOCTeﬁ B IIPUPOJAC H KXU3HH, PACIIO3HABATDH
IIPOABJICHUEC 3aKOHOB I'€COMETPHH B UCKYCCTBE.

[IpuMeHsTh MONMY4YEHHbIE 3HAHUS Ha TMPAKTUKE: aHaJIM3UPOBaTh peajbHble CUTyallud U
NPUMEHSATh U3yYCHHbIC TOHATHS B MPOIECCe MOKMCKA PEHICHUs MaTeMaTH4eCKu c(hopMyInupoOBaHHON
po0JIeMbl, MOJETUPOBATh peajbHbIE CUTYallMM Ha SI3bIKE T'€OMETPUHU, HUCCIENOBaTh MOCTPOCHHbBIE
MOJICIM C HCIIOJIb30BAaHUEM TE€OMETPUYECKUX TOHATHA M TeopeM, ammapara aireOpbl; pemaTh
MIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJIEHUEM I€OMETPUYECKIX BEJIHUMH.

11 KJIACC

OnepupoBarh MOHATUSAMH: IWIMHIPUYECKAsT MOBEPXHOCTh, OOpa3ylollye IMIMHIPUYECKOM
MOBEPXHOCTHU; LIUIUHAP; KOHUYECKash MOBEPXHOCTh, 00pa3ymoIlne KOHUYECKOW MOBEPXHOCTH, KOHYC;
cepuyeckas mOBEPXHOCTb.

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

OOBACHATH CIIOCOOBI MTOTYYSHHS TEIl BPALICHHUS.

KnaccudumupoBars B3auMHOE pacnojoxKeHne CQephl U TIIOCKOCTH.

OnepupoBarb MNOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BBICOTA CErMEHTA;
IapOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CIIOS, BBICOTA MIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruucisate 00bEMBI M IJIONMIAIA TOBEPXHOCTEM TEN BpalleHUs, TEOMETPUUECKHX Tel C
pUMEeHEeHHEeM (HOpMYIL.

OmnepupoBaTh NOHATHSAMHU: MHOTOI'PAaHHMK, BITUCAHHBIH B cepy M ONMHUCAHHBIA OKOJIO C(epsl;
cdepa, BIMCaHHAs B MHOTOI'PaHHUK WJIM TEJIO BpAILIEHHS.

BEIUKCIATE COOTHOLIEHUS MCXKAY IIoIagsiMu HOBerHOCTeﬁ 1 00bEMaMu HOI[O6HBIX TCII.

N300paxxaTh wu3ydyaemMble GUIYppl OT pPYKH M C TPUMEHEHHEM TMPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpPXY, COOKY, CHU3Y; CTPOUTH C€UEHHUS TEJ BPAIICHHUS.

W3Bnekatrb, WHTEpNpeTHpPOBaTH M MpeoOpa3oBbIBaTh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OHepI/IpOBaTB IOHATHUEM BCKTOP B IIPOCTPAHCTBC.
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BBITIONTHATE NEHCTBHUS CIIOKCHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKCHHS BEKTOpa Ha
YHCJIO, 00BICHATH, KAKHMH CBOMCTBAMHU OHM 00J1aJal0T.

HpI/IMeHHTB IIpaBUJIO ITapaJlJICICIIUIICaAA.

OHepI/IpOBaTB IMOHATHUAMU: ACKAPTOBBI KOOPAWHATEI B IIPOCTPAaHCTBE, BEKTOP, MOAYJIb BEKTOpPA,
PaBCHCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA, YroJl MCKAY BCKTOpPAMU, CKAJLAPHOC IMMPOU3BCACHUC
BCKTOPOB, KOJUIMHEAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI.

HaXO,I[I/ITB CYMMY BCKTOPOB M IPOU3BEACHHUEC BEKTOpa Ha 4YHCIIO, YIroJl MEXAY BCKTOpaMu,
CKaJIIpHOC ITPOU3BCACHUEC, PACKIAAbIBATE BEKTOP 110 IBYM HCKOJIJIMHCAPHBIM BEKTOPAM.

3a,Z[aBaTB IIJIOCKOCTh YpaBHCHHEM B HeKapTOBOﬁ CUCTEMEC KOOpAUHAT.

[IpumensiTb  reomerpuueckue  (GaxThl AN pEHIeHHS  CTEPEOMETPUYECKHX  3ajad,
MPEIOIararoIIuX HECKOIbKO IIaroB PeIIeH s, €ClIM YCIOBUS PUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemrats HpOCTGﬁHIHG TCOMCTPHUYCCKUC 3ada4u Ha IPHUMCHCHUC BCKTOPHO-KOOPAMHATHOI'O
METOoJa.

Pemrats 3aJa4yd Ha  J0Kas3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHONIICHUHM | HaXO0XJICHUC
ICOMCTPHUUCCKUX BCIIMYHMH 110 o6pa3uaM WM aJIr'OpUTMaM, IPUMCHAA HN3BCCTHBIC MCTOAbI IIPH
PEIICHUHU CTAHAAPTHBIX MAaTEMATUUCCKUX 3a/1a4.

[IpuMeHATH IpOoCTENIINE IPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI
IIPU PELIEHUH CTEPEOMETPUUECKHUX 3a1au.

HpI/IBO,I[I/ITL IMPUMCPbI MAaTCMATHUUYCCKUX SaKOHOMCpHOCTeﬁ B IIPHUPOJAC M KXHU3HH, PACIIO3HABATb
MMPOABJICHUC 3dKOHOB I'€OMETPHUU B UCKYCCTBC.

[IpuMeHATH MOJNyYyeHHblE 3HAHUS HA NPAKTUKE: AaHAJIM3UPOBATh pEalbHblE CUTYyallUd U
MPUMEHSTh U3YUYEHHBIE TIOHATHS B MPOLIECCE MOMCKA PEIIeHUsT MaTeMaTU4ecKu c(OpMYyJIHPOBAHHON
npoOJIeMbl, MOJICIMPOBATh pealibHble CUTYallMM Ha S3bIKE T'€OMETPHUH, HUCCIIEAO0BAaTh MOCTPOEHHBIE
MOJIETIM C MCHOJIb30BAaHUEM TE€OMETPUYECKMX IOHATUH M TEopeM, almapara ajireOphl; pelarb
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXO0XKJIEHUEM I€OMETPUUECKUX BEITUYHH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHnoBaHue pa3zienoB u TeM KonmuecTBo yacos DNeKTPOHHBIE
n/m MIPOrpaMMbl Bcero | Kontponbhsie | [Ipaktudeckue | (udpoBeie)
paboTHI paboTHhI oOpa3oBaTenbHbIE
pecypcsl
1 BBejieHNe B CTEpEOMETPHIO 10 0 1 https://resh.edu.ru
2 [TpsiMbIe U MIIOCKOCTH B TPOCTPAHCTBE. 12 1 0 https://resh.edu.ru
[TapauienbHOCTh MPSIMBIX U TIOCKOCTEH
3 [TeprieHAUKYIAPHOCTD MPSIMBIX U 12 1 0 https://resh.edu.ru
IJIOCKOCTEN
4 YTabl MEXIY OPSIMBIMU U IFIOCKOCTSIMU 10 1 0 https://resh.edu.ru
5 MHoOrorpaHHUKH 11 1 0 https://resh.edu.ru
6 O6BEMBI MHOTOI'PaHHUKOB 9 1 0 https://resh.edu.ru
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7 [ToBTOpEHHE: CEUEHUs, PACCTOSIHUS U 4 1 0 https://resh.edu.ru
YTIIBI
OBHIEE KOJIMYECTBO YACOB I10 68 6 1
I[TPOI'PAMME
11 KJIACC
Ne HaumenoBanue pa3nenoB u Tem KomnunuectBo yacos DJIEKTPOHHBIE
I/ MpOTrpaMMBbI Bcero | Konrponbhsie | [Tpakruueckue | (1udpoBeie)
paboThl paboThl o0Opa3oBaTeNbHbIC
pecypchl
1 Tena BpaieHus 10 1 0 https://resh.edu.ru
2 OOBEMBI TET 7 1 0 https://resh.edu.ru
3 BekTopsl 1 KOOPIUHATHI B 10 1 1 https://resh.edu.ru
MIPOCTPAHCTBE
4 [ToBTOpenue, 0600IIEHNE, 7 1 0 https://resh.edu.ru
CHCTEMaTH3aI1s 3HAaHUN
OBIIEE KOJIMYECTBO YACOB I10 34 4 1
ITPOI'PAMME

YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJBI 1151 YYEHUKA

Matemaruka: anreOpa ¥ Hayajla MaTEMAaTUYECKOTO aHalu3a, reometpus. 'eomerpus, 10-11 knacenl/
Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u npyrue, Akimonepnoe o0iiectBo «M3aaTenbcTBo

«IIpocsenienne»
METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1) Maremaruka: anreOpa 1 Hayajla MaTEMAaTUYECKOTO aHalu3a, reometpus. ['eomerpus, 10-11 knaceol/
Aranacsn JI.C., byry3oB B.®., Kagomies C.b. u npyrue, Akimoneproe o0iiectBo «M3aaTenbcTBo
«IIpocsenienne»

2) [loypounsle pa3pabotku no reometpun, 10-11kmaccsl/

Sposenko B.A., U3narensctso "BAKO"

3) Uzyuenue reometpuu B 10-11 knaccax: ku. s yuurens/

Caaxsn C.M., byry3oB B.®., MU3narensctBo "[IpocBenienue"
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

https://resh.edu.ru

IHOACHUTEJIBHAA 3AIIUCKA

PaGouass mporpamMma yueOHOro Kypca «BepoSTHOCTh M CTaTHCTHUKa» 0a30BOrO YPOBHS IS
oOyvaroruxcsi 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepaabHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNBLHOTO CTAaHIApTa CPETHEro O0IIero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, NPEIBABISIEMbIX K MaTeMaTHYeCcKOMY OOpa30BaHUIO, WM TPAIUIHMN POCCHIICKOTO
oOpazoBanus. Peanm3zamus nporpamMmbl OOECIIEUMBACT OBJAJICHUE KIIOYEBBIMH KOMIICTCHIIUSIMH,
COCTaBJISIOUIMMH OCHOBY JUIS CaMOpPa3BUTHS M HENPEPHIBHOTO 00pa3oBaHHUs, IEJIOCTHOCTh
OOMICKYIBTYPHOTO, TUYHOCTHOT'O U TIO3HABATEILHOTO PA3BUTHS IMIHOCTH O0YUIAIOIIIXCA.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHblil Kypc «BeposiTHOCTP M CTaTUCTUKa» 0a30BOr0 YpPOBHS SIBJSETCS MPOJOJIKEHHUEM U
pa3BUTHEM OAHOMMEHHOTO Y4eOHOTO Kypca 0a30BOro ypoBHSI OCHOBHOHU mIKoJbl. Kypc npennaznaueH
s (GOPMHUPOBAHUSA Yy OOYYAIOLIUXCA CTAaTUCTUYECKOW KYyJIbTYPbl M IOHUMAaHMS DPOJIU TEOPUHU
BEPOATHOCTEM KaK MaTeMaTHMYECKOT0 MHCTPYMEHTA JUIs U3YyYEHUs CIy4yalHBIX COOBITHM, BEIUYUH U
nporeccoB. [Ipu n3ydenun kypca o0oramaroTcsi MpeICTaBICHHs yJaluXcs 0 METOAaxX UCCIIEA0BaHUS
W3MEHUYMBOIO MHpA, Pa3BUBAETCS NMOHMMAHHWE 3HAYMMOCTH M OOIIHOCTH MAaTEMaTH4YECKUX METO/0B
IIO3HAHUS KaK HEOThEMJIEMOM 4aCTH COBPEMEHHOTO €CTECTBEHHO-HAY4YHOT'O MUPOBO33PEHHUS.

Copep:xaHue Kypca HAmpaBlIEHO Ha 3aKpEIUICHHE 3HAHUU, MOJTYYEHHBIX MPH U3YYCHHH Kypca
OCHOBHOM IIIKOJIBI M HAa PAa3BUTHUE MPEJICTABICHUN O CIYYalHBIX BEJIMYMHAX U B3aMMOCBSI3SIX MEXIY
HUMU Ha BOKHBIX IPUMEpaXx, CIOKETHI KOTOPBIX MOYEPITHYTHI U3 OKPYXKAIOIIETO MUPA.

B cooTBeTcTBHM C yKa3zaHHBIMH IIeNIIMH B CTPYKType yueOHoro kypca «BeposTHOCTH U
CTaTUCTUKA» CPEJAHEW IKOJBI Ha 0a30BOM ypOBHE BBIIETEHBI  CIEAYIONIME OCHOBHBIC
coJiepkaTenbHble TUHUH: «CiydaifiHbple COOBITHS U BEpOSATHOCTHY», «CiydaiiHble BETUYMHBI U 3aKOH
OOJIBIINX YHCEI.

Baxxnyto gacTh Kypca 3aHUMAaeT N3y4EeHHE TCOMETPHUUYSCKOTr0 U OMHOMHUAILHOTO pacIpeeIeHuM
M 3HAKOMCTBO C HUX HENPEpPHIBHBIMU aHAJIOraMHd — TIOKa3aTebHBIM W  HOPMaJbHBIM
pacmpeeneHusIMU.

Copepxannie nuHuUM «CiydaiiHble COOBITHS U BEPOSTHOCTH» CIY>KUT OCHOBOM st
(dhopMHUpPOBaHMS TIPEACTABICHUM O pacHpelelieHUd BEPOSTHOCTEH MEXIY 3HAYCHHUSMHU CIydalHBIX
BEJIMYMH, a TaKXke dTa JHHHS HeoOXoauma Kak 0a3za s M3y4YeHHsS 3aKOHA OONBIIUX YUCEN —
(GyHITaMEHTAJIbHOTO 3aKOHA, JEHCTBYIONIEro B MPUPOJE U OOLIECTBE M MMEIOIIET0 MaTeMaTUYECKYIO
dopmanmzanuio. Cam 3aKk0H OONBIIMX YHCEN TpeIaracTcss B O3HAKOMHUTENBHOW (opme cC
MUHHMAJIBHBIM HCIIOJI30BaHUEM MaTeMaTH4eCcKoro ¢popMannuima.

Templ, CBA3aHHBIE C HENPEPBIBHBIMU CIyYallHBIMA BEJIWYMHAMH, AKLIEHTUPYIOT BHUMAaHUE
IIKOJIBHUKOB Ha OMHMCAHWU M U3YYEHUU CIyYalHBIX SIBJICHUN C MOMOIIbIO HEMPEPHIBHBIX (PYHKIUH.

OcCHOBHOC BHHUMAaHHE YACIACTCA IIOKA3aTCIIbBHOMY W HOPMAJIBHOMY PpacIpeaCICHUAM, IIPpU 2TOM
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MperoiaraeTcs 03HaKOMUTENIBHOE M3yYeHHE MaTepuana 0e3 J0Ka3aTelbCTB MPUMEHSEMBIX (DaKTOB.
MECTO KYPCA B YYEBHOM IIVIAHE

Ha usydenue kypca «BeposITHOCTh M CTaTHCTHKa» Ha 0a30BOM ypOBHE OTBOAUTCS | dac B
HEZIeJI0 B TeYEHHE KaXKI0ro roja o0y4yeHusi, Bcero 68 yueOHbIX 4acoB.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

[TpencraBneHne NaHHBIX C TOMOILIBIO TabauIl U quarpamm. CpeiHee apudmeTndeckoe, MearaHa,
HauOOJIbIIICe M HAMMEHbBIIICEe 3HAUCHHMS, pa3Max, AMCICPCHS W CTAHIAPTHOEC OTKIOHCHHE YHCIIOBBIX
HaOOPOB.

CrnyuaiiHble SKCIIEpUMEHTBI (ONIBITBI) M CllydalHble COOBITHA. OJIEMEHTapHbIE COOBITHS
(ucxonsl). BeposTHOCTH ciyyalfHOro coObITHA. bBiIM30CTH YacTOTBI M BEPOATHOCTU COOBITHHA.
CrnyyaiiHble OIBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUAMU. BeposTHOCTH COOBITHH B
OIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU.

Onepauuu HaJ COOBITHSIMHU: TepecedyeHre, OOBbEAUHEHHE, MPOTHUBOIMOIOKHBIE COOBITHS.
Juarpammsbl Ditniepa. opmyiia ciaoxeHUsI BEpPOATHOCTEN.

VYcnoBHas BEPOATHOCTh. YMHOXKEHHE BEpOATHOCTEH. JlepeBo ciaydyallHOro 3KCIEPUMEHTA.
dopmyta moaHOM BeposTHOCTH. HezaBucumeblie cOOBITHS.

Kombunatopaoe mnpaBwio ymHOxeHus. IlepectanoBkn u dakropuan. Yucno coderaHuil.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunapublii cnyyaiiHbli ONBIT (MCHIBITAHUE), YeIieX U Heyaauda. HezaBucumele ucnbitanus. Cepust
HE3aBHCHMBIX UCIIBITAHUHN J0 TiepBoro ycnexa. Cepus He3aBHUCUMBIX UCTIBITaHUN bepHymu.

Cnyudaiinas BennuuHa. Pacnpenenenue BepositHocTel. [[unarpamma pacnpenenenus. IIpumepst
pacrpeiesieHnid, B TOM YHCIie, TEOMETPUIECKOe 1 OMHOMUAIILHOE.

11 KJIACC

YucaoBsie XapaKTCPUCTHUKU Cﬂy‘lal‘;IHbIX BCJIIMYHH: MATEMATUYCCKOC OXUJAAHUC, NUCICPCUA U
CTaHAAPTHOC OTKJIIOHCHHUC. HpI/IMepI)I MNPUMCHCHUSA MATCMATUYCCKOI'0 OXHWAaHHA, B TOM YHUCIIC B
3agadax Hu3 HOBC@I[HGBHOﬁ JKU3HH. MaTeMaTHU4ecKoe OXXKHAAHUC 6PIH8.pHOI>i cnyqaﬁHoﬁ BCJINYHHBI.
MartemMaTuueckoe OXHNJIAaHHUEC CYMMBI CHy‘IﬂﬁHBIX BeanunH. MaTteMaTudeckoe OXKHNJJaHUE U JUCIICPCUA
reoOMCTPHUICCKOIo U OMHOMHUAIILHOTO pacnpeﬂeneHHﬁ.

3akoH OONBIIMX YHCET W €ro pojiib B Hayke, Mpupoje u oodumiecTBe. BbIOOpoUYHBIH MeTOx
HUCCJIEOBAHMIA.

[Ipumeps! HEMPEPBIBHBIX CydalHbIX Bean4yuH. [IoHATHE O IIOTHOCTH paclpeaesieHus. 3a1adn,
MIPUBOAIINE K HOPMAIILHOMY pacipeesieHuto. [[oHsITre 0 HOpMalbHOM pacipeieIeHUN.

INJIAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATHI
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JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS MporpaMMbl ydeOHOro mpenmera «MaremaTuka»
XapaKTepU3YIOTCS:

Fpamancmoe BOCIIUTAHMEC:

c(OPMHUPOBAHHOCTHIO IPAXKAAHCKON MO3ULIMN 00YyYaroIIerocss Kak akTUBHOI'O U OTBETCTBEHHOTO
YjieHa POCCUHCKOTO OOIIECTBa, MPEACTABICHUEM O MAaTEMaTHYECKHMX OCHOBaX (YyHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBIEHUI, Mpoueayp TpaxJaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI U Tp.),
YMEHHEM B3aWMOJICHICTBOBATh C COLMAIBHBIMA WHCTHTYTaMH B COOTBETCTBUU C UX (QYHKUUSMH U
Ha3HAYCHHUEM.

HanHOTH‘leCKOC BOCIIMTAHHC:

c(OPMHPOBAHHOCTHIO POCCUICKOW TIpa)KIaHCKOW HJICHTUYHOCTH, YBKEHHUS K IMPOLUIOMY M
HACTOSIIEMY POCCHUUCKOM MaTEMAaTHKH, IEHHOCTHBIM OTHOIIEHHWEM K JIOCTHXKEHHUSIM POCCUHUCKUX
MAaTEMaTUKOB U POCCUMCKOM MAaTEMATUYECKOM LIKOJIbI, K UCIIOJb30BAHHUIO ATUX JTOCTHKEHUH B IPYTUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

I[YXOBHO'HpaBCTBeHHOFO BOCIIMTAHUA:

OCO3HAaHHEM JIYXOBHBIX LIEHHOCTEH POCCUIICKOT0 Hapoza; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMS, ITUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHU HAYKU U
JeSITENIbHOCTBIO YUEHOI0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAYyILIETO.

IcTeTHYECKOE BOCIUTAHUE:

9CTCTUYCCKUM OTHOLICHHUEM K MHUPY, BKIIOYad 3CTCTUKY MAaTCMAaTUYCCKHUX BaKOHOMepHOCTef/'I,
O6L€KTOB, 3a1a4, pemeHm“I, paCCYX(Z[CHHﬁ; BOCIIPUUMYHUBOCTBIO K MATCMATHYCCKHM aCIICKTaM
Pa3JIMYHBIX BUAOB UCKYCCTBA.

duznyeckoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBIO YMEHUS NMPUMEHATh MaTeMAaTUYEeCKUE 3HAHUS B MHTEpEcax 3/J0pPOBOTO U
Oe3onacHOro odpasa *H3HH, OTBETCTBEHHOIO OTHOLIEHHUsI K CBOEMY 3JI0POBBIO (30POBOE IUTAHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH U OTIbIXa, peryisipHas (U3nvecKas aKTUBHOCTH); (U3UUECKOTO
COBEpIICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JESTENLHOCTHIO.

TpynoBoe Bocnniuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTH TPYJOJIO0US; HHTEPECOM K PA3IUYHBIM chepam
npoeccuoHabHON J1eATENbHOCTH, CBSI3aHHBIM C MaTEMaTHUKOM M €€ NPWIOKEHUSMH, YMEHUEM
coBepILIaTh OCO3HAHHBIM BbIOOp Oynymiei mpodeccuu M pealn30oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE
IUIaHbl; TOTOBHOCTBIO U CIOCOOHOCTBHIO K MaTeMaTH4YEeCKOMY 00Opa30BaHUIO M CaMOOOpPa30BaHUIO Ha
MPOTSKEHUM BCEW KU3HM; TOTOBHOCTBIO K aKTMBHOMY Y4YaCTHUIO B PELICHUM IPAKTUYECKHUX 3a1ad
MaTeMaTHYECKOW HaIPaBIECHHOCTH.

IKO0J0rHYecKoe BOCIUTAHHUE:
CCbOpMI/IpOBaHHOCTBIO 3KOJ'IOFPI‘-I€CKOI>1 KYJ'II)TypI)I, IIOHUMAaHHUEM BIIMAHUA COIIUAJIBHO-

OKOHOMHYECCKUX TIIPOIECCOB HA COCTOAHHUC HpHpO}IHOfI )51 COHPIHJ'H)HOﬁ Cp€abl, OCO3HAHUEM
r100aIbHOTO XapaKkTepa SKOJIOTHYCCKUX HpO6JICM; OpHeHTaHHCﬁ Ha NPUMCHCHHUC MATCMATHYCCKUX
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3HAHUH JJ1s peleHust 3a1a4 B 00J1aCTH OKPY>KAIOILIEH Cpebl, IUIAHUPOBAHUS TIOCTYIIKOB U OIICHKH MX
BO3MOXHBIX MOCJICICTBUIN JIJIsI OKPYKAIOIIECH CPEdbI.

HCHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpPMHUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKW ¥ OOIICCTBEHHON MPAKTUKH, TOHUMaHUEM MaTEeMaTHYECKOW HayKd Kak c(epbl YeIOBEUYECKOU
NEeATEIbHOCTH, ITANlOB €€ Pa3BUTHUS M 3HAUMMOCTHU JJI1 Pa3BUTHS LIMBUIM3ALUU; OBJIAJICHUEM S3BIKOM
MAaTEeMaTUKM W MATEMaTUYECKOM KYJIbTYpOM KakK CpEJACTBOM IIO3HAHUS MUPA; TOTOBHOCTBIO
OCYHIECTBJIATh MPOEKTHYIO U UCCIIEI0OBATEIBCKYIO I€ATEIbHOCTh UHIUBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3ysbTaThl OCBOEHHUS IMpOrpamMMbl ydeOHOTo mpeamera «MaremaTHKa»
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HOZHAGAMENbHBIMU OCUCMBEUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUSHBIMU OCUCIEUAMU, YHUBEPCATbHLIMU PE2YTIAMUBHBIMU OeUCBUIMU.

1) Yuusepcanvuvie nosnasamenvusle oeticmeus, obecnevusaiom Gopmuposanue  6A306blx
KOCHUMUBHBIX NPOYEcco8 00yuarwuxcs (0ceoeHue Mmemooo8 HNO3HAHUS OKPYHCAOWe20 Mupd;
npUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuet).

Ba3oBrle Jlornuyeckune aefcTBUA:

BBISIBJIAITh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKM MaTeMaTHMYeCKHMX OOBEKTOB, IOHSITHH,
OTHOLICHUHA MEXAYy TMOHATUAMHU; (QOPMYJIUPOBATH ONpEAETCHUsS IOHATHH; yCTaHABIUBATb
CYIIECTBEHHBIN TNpHU3HAK KiacCH(UKAIUK, OCHOBaHHMSA Uil OOOOIICHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, ()OPMYITHPOBATH U MPEOOPA30BBIBATH CYKACHUS: YTBEPAUTEIBHbBIC H OTPHUIIATEIILHBIE,
€IMHUYHBIE, YaCTHbIE U OOIIKE; YCIOBHBIE;

BBISIBJISITh MaTEMaTHMYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M W IMPOTUBOpeuYHs B (akTax, MAHHBIX,
HaOMIOACHUAX U YTBEPXKIEHHSX; MNpeanaraTb KPUTEPUHM MJIs BBIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUI;

JIeJIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JE€AYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOYCHUH,
YMO3aKIIIOUEHHH 110 aHAJIOTUU;

MIPOBOANTH CAaMOCTOSITENIBHO JIOKa3aTebCTBA MAaTeMAaTUYECKUX YTBEPXKIACHHM (IpsiMble M OT
IIPOTHBHOT'0), BBICTpAUBaTh apryMEHTAIMI0, IPUBOJUTh MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh
COOCTBEHHBIE CYXKJIEHUS U BBIBObI;

BbIOMpATh crioco0 peneHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHUs, BEIOUPATh
HauboJee MOAXOAAIIUN C yIETOM CAaMOCTOATEIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS:

HCMOJIb30BaTh BONPOCH! KaK HCCIENI0BATEIbCKHI MHCTPYMEHT MO3HAHU;, (OPMYIUPOBATH BOMPOCHI,
¢dbukcupyoomye npOTUBOpeUHe, Mpo0ieMy, yCTaHaBIMBaTh HCKOMOE WU JaHHOE, (OpPMUPOBATH
TUIOTE3Y, apTYMEHTHUPOBATh CBOIO MMO3UIINIO, MHEHUE;

MPOBOAUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM OSKCIIEPUMEHT, MCCIEI0BaHUE IO YCTAaHOBJIEHUIO
0cOOEHHOCTEeH MaTeMaTHYeCKOro OOBEKTa, SBJICHMS, MPOLECCa, BBIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSAMHU, TIPOLIECCAMH;
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CaMoCTOSITENTLHO ~ (hOopMynHupoBaTh O00OOIIEHHST ¥ BBIBOABI IO pe3ylibTaTaM MPOBEAEHHOTO
HAOJIIOCHNs, HWCCICIOBAHMS, OIIEHWBATh JIOCTOBEPHOCTH ITOJNYYCHHBIX PE3yJIbTATOB, BBIBOJOB M
000011IeHMIT;

[IPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIPOIECCa, a TAKXKE BBIIBUIaTh IPEAMOIIOKEHUS O €ro
pa3BI/ITI/II/I B HOBBIX YCHOBI/DIX.

Pabora ¢ undopmanmeii:

BBISBJIATH JEPUIUTHI HH(POpPMAIMH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa HA BOMPOC U JUISI PEIICHUS
3aj1auu;

BBIOMpATh WHQPOPMAIMIO U3 UCTOYHHKOB PA3IUYHBIX TUIIOB, aHATH3UPOBATh, CHCTEMATU3UPOBATh U
UHTEPIPETHPOBATH HHPOPMAITUIO Pa3IMYHBIX BHIOB U ()OPM IPEIICTABICHIS,

CTPYKTYypUpOBaTh HH(MOPMALIMIO, TMPEACTaBIATh €€ B Pa3slIW4YHbIX (QopMax, HWILTIOCTPUPOBATH
rpauvecKu;

OIICHUBATH HAAEKHOCTh MH(DOPMAIIMU TTO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPHTEPHUSIM.

2) Yuueepcanvrvie KOMMYyHUKAmMUGHbIE Oelicmeus, obecneuusarom cgpopmuposannocme
COYUANBHBIX HABLIKOS 00YYAIOUWUXCHL.

Oo0uenne:

BOCIPUHUMATh U (hOPMYIHUPOBATh CYXK/I€HUS B COOTBETCTBUHM C YCIOBUSMHU U LIEIIMHU OOIIEHHUS; SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh NOSACHEHUS
110 Xo4y pCIICHHUA 3a4a4u, KOMMCHTHPOBATDH HOJIy‘-IeHHI)If/'I pE3yibTaT,

B X0JIe OOCYXXIEHMs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MpoOIeMbl, peraeMoi
3aaa4u, BBICKA3bIBATb HJACH, HAILICJIICHHBIC Ha IIOMCK PCHICHHA, COIIOCTABJIATH CBOU CYXKIACHUA C
CYXKIEHUSMHM JAPYIMX YYaCTHUKOB JAMaiora, OOHapy)XMBaThb pa3jMyde U CXOACTBO MO3MLMH; B
KOPPEKTHOH Gopme (GOopMyIHpPOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;

IPEACTaBIATh  pPE3yJbTaTbl  PELIEHHs  3aJauyd, OKCIEPUMEHTa, HUCCIEIOBaHMs,  IPOEKTa;
CaMOCTOSITENILHO BBHIOMpATh (pOpMAT BBICTYIUICHHS C YYETOM 3a7ad MPE3eHTAMH U OCOOCHHOCTEH
ayIUTOPHH.

CoTpyaHunuecTso:

MIOHUMAaTh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHJHOW M MHIWBHUYaJbHOM pabOThI MpU peEIICeHUU
y‘-I€6HI>IX 3aJ1a4, HpI/IHI/IMaTI) IICJIb COBMGCTHOi/JI ACATCIIbHOCTH, HJ'IaHI/II)OBaTB OpFaHI/I3aHI/IIO
COBMECTHOH palOThI, paclpeeNsiTh BUABI padOT, JOTOBapUBaTLCSA, 00CYKIaTh MPOIECC U PE3yNbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX GopMax paboThl (0OCykaeHUs, 0OMEH MHEHU, «MO3TOBbIE HITYPMbBI» U
UHBIE); BBIMOJHATH CBOK 4YacTh padOThl U KOOPAMHHPOBATH CBOU JAEWUCTBUSA C JIPYTMMH YJI€HAMU
KOMaHJbl; OILIEHWBAaTh KAdeCTBO CBOEro BKJIaAa B OOMMA TOPOAYKT TIO  KPUTEPUAM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

3) YVuueepcanvuvie pecynsamuesnsie oeiicmeus, obecneuusaiom  opmuposanue  CMbLCIOBHIX
VCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCTU.

Camoopranu3anmus:
COCTaBJIATh IUIaH, AITOPUTM pELIEHUS 3aJauyd, BbIOMpATh CHOCOO pelIeHUus ¢ Y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH

BapHaHThI peUICHHH ¢ y4€TOM HOBOM HMH(DOpMALIUU.
CaMOKOHTPOJIb:
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BJIaJIETh HAaBBbIKAMU T[103HABATEIbHOW peQIeKCMH KaK OCO3HAHHUS COBEpIIaeMbIX JACUCTBUN U
MBICITUTENIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB; BIaJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa pelieHHsl MaTeMaTH4eCKON 3a/1auy;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEIICHUU 3a/1a4l, BHOCUTh KOPPEKTHUBHI B
JEeSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, IAHHBIX, HAWJIEHHBIX OINMOOK, BBISBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pE3yJibTaTa IEIU M YCIOBUSM, OOBSCHATH NMPUYWHBI JTOCTIKECHUS WU
HEJOCTHKEHUSI PE3y/IbTaTOB JEATEIbHOCTH, HaXOAUTh OMIMOKY, JaBaTh OLICHKY MNPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

YuraTth 1 CTPOUTH Ta6JH/IIII)I " JuarpaMMbl.

OnepupoBarh TOHATHSIMH: CpenHee apupMETHUeCKoe, MeauaHa, HauOoJbIlIee, HauMEHBIICe
3Ha4YEHHE, Pa3MaxX MACCHUBA YUCIIOBBIX JAaHHBIX.

OnepupoBaTh MOHATUSMHU: CIIy4alHbI S3KCHEpUMEHT (ONBIT) M ClydailHOe CcOObITHE,
3JIEMEHTApHOE COOBITHE (3JEMEHTapHBIH MCXOA) CIY4alHOrO OIBITA; HAXOAWUTh BEPOSATHOCTH B
OIbITaX C PaBHOBO3MOXHBIMU CIy4YallHbIMU COOBITHSIMH, HAaXOJIUTh M CpPaBHUBATh BEPOSITHOCTU
COOBITHH B U3YUEHHBIX CIYy4alHBIX 3KCIIEPUMEHTAX.

Haxomute u QopMynupoBaTh COOBITHS: IepecedeHue W OObEJMHEHHE [aHHBIX COOBITHH,
COOBITHE, TPOTHBOIOJIOKHOE TaHHOMY COOBITHIO; MOJIB30BAThCA AMarpaMMamMu Disepa u GopmMyoi

CJIOKCHMUA BGPOHTHOCTCﬁ IIpHu pCIICHHUHA 3aaa4.

OHepI/IpOBaTB MOHATHUAMU: YCIIOBHAdA BCPOATHOCTb, HE3aBUCHUMBIC CO6LITI/I$I; HaxoauThb
BEPOATHOCTHU C IIOMOLILIO ITpaBUJia YMHOXKCHUS, C IOMOIIbBIO IC€PEBA CJ'Iy‘I&fIHOFO OIIbITA.

HpI/IMeH}ITB KOM6I/IH3.T0pHOC MMpaBUJIO YMHOKCHHU ITPU PCHICHUHA 3a/1aY.
OHepI/IpOBaTB IMMOHATHUAMUA: UCHBITAHUC, HE3aBUCUMBIC HUCIIBITAaHUA, CCPUAL I/ICHBITaHI/II\/'I, ycnex u
HEyaa4da, HaXOJUTb BCPOATHOCTHU COOBITHH B CCPUHU HE3aBHUCUMBIX HUCIIBITAaHHUI A0 IEPBOTro ycCrexa,

HaxXOo4UTb BEPOATHOCTHU COOBITHII B cepun HUCIIBITAHUHN BepHynJm.

OHepI/IpOBaTB INOHATHUAMMU cnyqaﬁHa;I BCJIMYMHA, PpaCHpCACIICHUC BepOHTHOCTeﬁ, AuarpaMmma
pacnpeaciiCHu.

11 KJIACC

CpaBHI/IBaTB BCPOATHOCTHU 3HA4YCHMH cnyqaﬁHoﬁ BCJIMYHHBI 11O paCpCaACIICHHUIO UM C TIOMOIIBIO
AuarpamMmm.

OHepI/IpOBaTB MOHATUEM MATCMATHUYCCKOI'0 OKHUAAHUWSA, ITPUBOAUTE MPUMEPDBI, KaK TPUMCHIACTCA

MaATEMATHYCCKOC OXXKHNJIaHUEC CJ'Iy‘IafIHOﬁ BCJIIMYMHBI HAXOAUTH MAaTEMATUUCCKOC OKNJAHNUE 110 JAHHOMY
pacrpeeneHuIo.
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HNmeTh MpeaACTaBICHHUE O 3aKOHEC OOJIBIIINX YHCEII.

NwmeTs nipencTaBiieHne 0 HOPMaJabHOM paclpee/ICHUU.

TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne HanmenoBanue pa3znennos u teM KonnyecTBo yacos DNEeKTPOHHBIE
n/m IPOTrpaMMBbI Bcero | Kontpounsnsie | [Ipakruueckue | (1uppoBeie)
paboThI paboThI o0Opa3oBaTenbHbIC
pecypcesl
1 [pencraBneHne TaHHBIX U 4 0 0 https://resh.edu.ru
oIucaTeNIbHas CTATUCTHKA
2 Ciy4aifHbIC OIBITHI M CITy4YaifHbIC 3 0 1 https://resh.edu.ru
COOBITHSI, OTIBITHI C PABHOBO3MOYKHBIMHU
9JIEMEHTAPHBIMU HCXOIaMH
3 Orneparuy HaJ, COOBITHSMU, CIIOKEHUE 3 0 0 https://resh.edu.ru
BEPOATHOCTEMN
4 YciioBHast BEpOSTHOCTH, (popmMyia 6 1 0 https://resh.edu.ru
TIOJTHOM BEPOSTHOCTH U HE3aBUCUMOCTb
COOBITHIA
5 DneMeHThl KOMOMHATOPUKH 4 0 0 https://resh.edu.ru
6 Cepun 110CJI€I0BATEIBHBIX HCIIBITAHUI 3 0 0 https://resh.edu.ru
7 Cnyyaiinble BeTMUUHBI U 6 0 1 https://resh.edu.ru
pacrpeaeaeHus
8 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 5 1 0 https://resh.edu.ru
OBHIEE KOJIMYECTBO YACOB I10 34 2 2
ITPOTPAMME
11 KJIACC
Ne HanmenoBanue pa3znenos u tem KonnyecTBo yacos DNeKTPOHHBIE
/i MIpOrpaMMbI Bcero | Kontponbhsie | [Ipaktudeckue | (1udpoBeie)
paboTsl paboThI oOpa3oBarenbHbIE
pecypehl
1 Marematudeckoe 0XKHUIaHue CIydaiiHO 4 0 1 https://resh.edu.ru
BEJIMYMHBI
2 Jlucniepcus ¥ CTaHJAPTHOE OTKIIOHCHUE 4 0 0 https://resh.edu.ru
CIIy4YallHO! BEIUYMHBI
3 3aKkoH OOJIBIINX YHCEIT 3 1 0 https://resh.edu.ru
4 HenpepbiBHbIe c1ydaiiHble BETUYHHbI 2 0 0 https://resh.edu.ru
(pacripeenenusi)
5 HopmainbsHoe pacnpesiencHust 2 0 0 https://resh.edu.ru
6 [ToBTOpeHwue, 06001IeHUE U 19 1 1 https://resh.edu.ru
CHUCTeMaTU3alrs 3HaHUI
OBHIEE KOJIMYECTBO YACOB I1O 34 2 2

ITPOI'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHME OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI JJISI YUEHUKA

Teopus BeposiTHOCTEH U cTatuctrka, 10-11 kimacesl/ Tropun FO.H., Makapos A.A., Beiconkuii U.P.,
Smenko 1.B., U3pareascro "MIIHMO"

METOINYECKHUE MATEPHUAJIBI JIUIA YUUTEJIA

1) Teopust BeposTHOCTel U cTtatuctuka, 10-11 knacesl/ Tropun FO.H., Makapos A.A., Beicorkuit
W.P., SAmenxo U.B., U3narenscteo "MIJTHMO"

2) Teopus BepostHOcTer. 10 kitace. 3a1aun U KOHTpoJIbHBIE paboThl/ Beiconkuit 1.P., 3naTenscTBO
"MLIHMO"

3) BepostHocTb u cratuctuka, 10-11 knaccsl. [lnanupoBanue u npaktukym. [locobue mis yuurens/

bponackuii N.JI., Memaskuna O.C., U3natensctBo "APKTH"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru

33



		2024-09-19T15:48:07+0300
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 12 СТ-ЦЫ МИХАЙЛОВСКОЙ ИМЕНИ И.С. ЛАЗАРЕНКО
	я подтверждаю этот документ




