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MNOSCHUTEJBbHASA 3AIIUCKA

PabGouast mporpamma ydeOHOTO Kypca «Anredpa W Hadaja MaTeMAaTHYECKOTO aHaiau3a» 0a30BOr0 ypOBHS IS
oOyuaroruxcst 10 —11 knaccoB pa3pabortaHa Ha ocHOBe DefepalibHOTO TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa
cpenHero oOmiero o0pa3oBaHHUsA, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEIBABIAEMBIX K MaTEMaTUYECKOMY
o0pa3oBaHMIO, U TPATUIIMNA POCCUHCKOTO oOpaszoBaHms. Peamusammsi mporpaMMbl 0OECIIEYMBACT OBJIAJICHUE KITIOYEBBIMU
KOMITCTCHIIUSIMH, COCTaBJSIOMIMMHA  OCHOBY IS  CaMOPa3BUTHUA W  HEMPEPHIBHOTO 00pa30BaHUs, IICJIOCTHOCTH
OOIIEKYIBTYPHOTO, JINTYHOCTHOTO U IMTO3HABATEIIPHOTO PA3BUTHS JIMYHOCTH O0yJAFOIIIHXCA.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hayajia MaTeMaTHUECKOIO aHaIM3a» SBJIAETCSA OJHUM U3 HauOoJiee 3HAYUMBIX B IIPOrpaMMe CTapIiei
IIKOJIbI, TTOCKOJIbBKY, C OJHOW CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIBbHYIO 0a3zy i1 M3y4YeHHUs BCEX E€CTECTBEHHO-
Hay4HbIX KYypCOB, a C JIPyroil CTOPOHBI, (POPMHPYET JIOTMYECKOE M aOCTPAKTHOE MBIIUICHUE YYalllUuXCid Ha YpPOBHE,
HEO0OXOAMMOM JJIsI OCBOEHHUSI KypCOB MH(OPMATHKH, OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTU. B paMkax maHHOro Kypca
yyalivecs: OBJIAJEBAIOT YHUBEPCAJIBbHBIM SI3bIKOM COBPEMEHHOM HayKd, KoTopas (GOpMyJIUpYeT CBOU JIOCTH)KEHUS B
MaTeMaTH4eCKO opme.

Kypc anre6psl u Hayasl MaTeMaTUYeCKOro aHallM3a 3aKJIabIBAET OCHOBY JIJIsl YCHEIIHOTO OBJIAJACHHS 3aKOHAMH (PU3UKH,
XUMUH, OUOJIOTUH, IOHUMAaHUS OCHOBHBIX TE€HACHIIMI SKOHOMUKHU U OOILIECTBEHHOW U3HM, MTO3BOJSIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IH(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOM *U3HU. B TOXKE
BpeMsl OBJIajIeHHE aOCTPaKTHBIMU U JIOTUYECKH CTPOTMMH MaTeMaTHYECKMMH KOHCTPYKLUHUSMHU pa3BUBAET YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATb HMCTUHHOCTb  YTBEP)KIEHHUS, HCHOJb30BaTh 00O0OIIEHME U  KOHKPETHU3AIlHUIO,
abCTparupoBaHWe W aHAJNOTHIO, (OPMUPYET KPEATUBHOE M KPUTHUUECKOE MbIlUIeHHE. B Xoae n3yueHus anreOpbl U Hayanl
MaTeMaTUYECKOTO aHalau3a B CTaplIed IIKOJIE Yy4YallUecs IIOJIYy4YaroT HOBBIM ONBIT pPENIEHUs MNPUKIAAHBIX 3aaad,
CaMOCTOSTEIIBHOIO TIOCTPOEHUSI MaTEMAaTUYECKUX MOJEJIEH PEaJbHbIX CUTyallud U UHTEPIPETALMU MTOJTYyYECHHBIX PELICHUN,
3HAKOMATCS C IPUMEPAMM MAaTeMaTHYECKMX 3aKOHOMEPHOCTEH B IPUPOJE, HAYKE M B MCKYCCTBE, C BBIAAIOIIMMMCS
MaTeMaTUYECKUMU OTKPBITUSMH U KX aBTOPAMH.



Kypc o6mamaer 3Ha4nTEeIbHBIM BOCTIMTATEIEHBIM MOTEHIIUATIOM, KOTOPBIA pean3yeTcsl Kak uyepe3 yueOHbI MaTepual,
CIIOCOOCTBYIONUH (DOPMUPOBAHUIO HAYIHOT'O MHUPOBO33PEHHUSI, TaK U Yepe3 CreruuKy ydeOHOU NeaTeTbHOCTH, TPEOYOIIeH
CaMOCTOSTENbHOCTH, aKKypaTHOCTH, MPOJOJDKATEILHOM KOHUEHTpAIlMd BHUMAaHUS W OTBETCTBEHHOCTHU 32 IOJTYYEHHBIH
pe3ynbTar.

B ocHoBe meTomukm 0o0ydeHHs anreOpe W HadaJlaM MaTeMAaTHYECKOTO aHaju3a JICKHUT IeATEIbHOCTHBIA TPHHIIHIT
0o0yueHus.

Crpykrypa Kypca «Anredpa ¥ HadaJla MaTEMATHYECKOIO aHaIW3a» BKIIOYAET CIEAYIOIIME COAEpKATEIbHO-
MeTonuueckue JMHUU: «Yucna w BerumcieHus», «Dynkuuum u rpaduxm», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MaTeMaTU4YeCcKOoro aHaian3a», « MHoOecTBa U JIorTuKa». Bce OCHOBHBIE COAepKATEIbHO-METOIMYECKUE JTUHUHM U3y4YaloTCs Ha
MPOTSDKCHUH JIBYX JIET 0OYYCHUS B CTapIei MIKOJIE, ECTECTBEHHO JOMOHSS IPYT Apyra U MOCTENEHHO HACKIIAsICh HOBBIMU
TeMaMH W pasneiiaMu. J[aHHBIN Kypc SIBISICTCS MHTETPATHBHBIM, TTOCKOJIBKY 0OBEIUHSET B ceOe CoMepikaHne HECKOJIbKHX
MaTeMaTUYECKUX TUCHUILUIUH: anredpa, TPUrOHOMETPHs, MaTeMAaTUUECKU aHanu3, Teopus MHoxecTB u jp. [lo mepe Toro
KaK yd4alluecs OBJIaJIeBalOT BCE Oosiee MIMPOKUM MATEMaTHYECKUM alllapaToM, y HHUX MOCIEN0BaTEIbHO (HOpMUpPYETCS U
COBEPILIEHCTBYETCS YMEHHUE CTPOUTh MATEMAaTHUYECKYIO MOJIENIb peajbHON CUTyalluH, MPUMEHSITh 3HAHMS, MOJyYCHHbIC B
Kypce «Anrebpa W Hadaja MAaTeMAaTHYECKOTO aHajau3a», IS PEIICHHs CaMOCTOSTEIbHO C(OopMyIMpOBaHHON
MaTeMaTUYeCKON 3a/1a4uy, a 3aTEM HHTEPIPETUPOBATh TOJyUYCHHBIN pe3yIbTaT.

ConepsxarenpHO-MeTOAUYECKas JTMHUS «Yucna U BBIYMCICHUS 3aBepinaeT (OpMUPOBAHUE HABBIKOB HCIIOIH30BAHUS
JNEWCTBUTEIBHBIX YHCENl, KOTOpOe OBLJI0O HAayaTO B OCHOBHOHM IKoje. B crapmieil mkosie ocoO0oe BHUMaHUE YISIACTCS
(hOpPMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIIBHBIX HAaBBIKOB, BKJIIOYAIONIMX B CE0S HMCIOJB30BAHHE PA3IUYHBIX (OPM 3aIHCH
JNEHCTBUTEIHLHOTO YHCIIA, YMEHHE PAIIMOHAILHO BBIMOJIHATH ACHCTBUS ¢ HUMH, JIelaTh MPHUKUAKY, OLICHUBATh PE3yJIbTaT.
OOyuaromuecss TOJMYyYarOT HABBIKM TPHOIMKEHHBIX BBIYUCIICHHWM, BBITIOJHEHUS MEWCTBHM C YHCIIaMH, 3allUCAaHHBIMU B
CTaHAapTHOM opMe, UCTIOTH30BAHUS MAaTEMAaTUUECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BHIPAKCHHM.

Jlunus «YpaBHEHUS 1 HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCEr0 OOYYECHHS B CTapIIEH IIKOJIE, TTOCKOJIbKY B
Ka)XJIOM pazziesie mporpaMmMbl MPeyCMOTPEHO PEIICHUE COOTBETCTBYIONMIMX 3aa4y. O0ydaronyecst OBiIaJAeBalOT Pa3IndHbIMU
METOJaMH PEIICHHUS IEJIbIX, PAIlMOHAIBHBIX, UPPAIMOHAIBHBIX, TTOKA3aTeIbHBIX, JOTapUIMHUUECKIX U TPUTOHOMETPUICCKUX
ypaBHEHUH, HEPABEHCTB M WX cuUCTeM. [lomydeHHBIE yMEHUS HMCIOJB3YIOTCS MPU HMCCIENOBAaHUU (YHKIMA C TOMOIIBIO



MIPOM3BOJHON, PEIICHUN MPUKIAAHBIX 33734 M 337a4 HAa HAXOXKJIEHUE HAMOOJBUIMX W HAUMEHBIIUX 3HAYCHWH (DyHKUIHUU.
JlanHasi conepkareibHasl JUHHS BKJIIOYaeT B cebs Taikke (OpMHUPOBAHHE YMEHHUH BBINOJHATH PACUYETHl MO (HopMyram,
npeoOpazoBaHus 1IENIbIX, PAllMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAaKKE BbIPAKEHUI,
COJEpKallUX CTENEeHW U Jorapupmel. braromaps wu3ydeHHIO anreOpanyeckoro Marepuaja IMPOUCXOIUT JalbHEWIIee
pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJICHUS y4yalnuxcs, GOpMUPYIOTCS HAaBBIKU JEAYKTUBHBIX PACCYKICHHIA,
paboThl ¢ CUMBOJBHBIMH (POpMaMH, MPEICTaBICHHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJEC PABEHCTB U HEPABEHCTB.
Anrebpa mpeanaraet 3(pPeKTUBHbIE HHCTPYMEHTHI ISl PEHICHHs MPAaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajad, HarJITHO
JE€MOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToinYecKass JMHUSA «DyHKIUU U TpaduKU» TECHO MEpEruieTaeTcsl ¢ APYTMMHU JIMHUSMHU Kypca,
IIOCKOJIBKY B KAKOM-TO CMBICJIE 337a€T MOCIEN0BATEIbHOCTh U3YUeHHs MaTepuana. VM3ydeHue CTeleHHOM, MOKa3aTebHOM,
norapu(pMUYECKO U TPUTOHOMETPUYECKUX (YHKLUUWA, UX CBOMCTB M TpaUKOB, MCHOJb30BaHUE (DYHKLUMHA I pelIeHUs
3aja4 U3 JAPYruX y4yeOHBIX IMPEIMETOB U pEalbHON JKU3HM TECHO CBSI3aHO KAaK C MATEMaTUYECKUM aHaJIM30M, TaK U C
pelieHneM ypaBHEHMl M HepaBeHCTB. Ilpu »TOM Oonbllioe BHUMaHuE yaensercs (OpMHUPOBAHMIO YMEHHUS BBIpaXaTb
dbopMysiaMu 3aBUCHMOCTH MEXAY Pa3IMYHbIMU BEJIMYMHAMH, UCCIIEI0BATh MOJYYEHHbIE (PYHKIHMH, CTPOUTHh UX IpauKH.
Martepuan 3Tol COAepKaTebHON JTUHUYU HALIEJIEH Ha Pa3BUTHE YMEHHI W HABBIKOB, MTO3BOJISIOIINX BbIPaKaTh 3aBUCUMOCTHU
MEXIy BEIMYMHAMHU B Pa3IU4HONA (opMe: aHaJTUTHYECKOU, rpaduueckoil u cioBecHOl. Ero u3ydeHwe crnocoOCTBYET
Pa3BUTHUIO AITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETHU3AIUH, UCTIOIB30BAHUIO aHAIOTUH.

CopnepxarenpHass nauHUs «Havama MareMaTHyeckoro aHajliv3a» I03BOJSET CYIIECTBEHHO pAacCIIMPUTh KpPyr Kak
MaTeMaTUYECKHX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYIHBIX 00YYaIOIUMCs, Y KOTOPBIX MOSBISETCS BO3MOKHOCTh MCCIE0BATh
U CTpOUTh Tpaduku (yHKUUNA, ONPEEisITh MX HAUOOJbIIME M HAUMEHbBIIME 3HAYEHHMS, BBIYUCIATH IUIOWAAU (QUTYp U
00BEMBI TeJl, HAXOUTh CKOPOCTH U YCKOPEHHUSI MpoueccoB. JlaHHas coaepkarenbHas JMHUS OTKPHIBAET HOBBIE BOZMOXHOCTH
MIOCTPOEHUSI MAaT€MATHYECKUX MOJEJIEH pealbHbIX CUTYAlMi, HaXO0XKJICHNUS HAWIY4IIEro peuleHUs B MPUKIAIHBIX, B TOM
YHClie COLMAIbHO-9KOHOMUYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMH MaT€MaTUYECKOr0 aHaju3a CIOCOOCTBYET pa3BUTHIO
abCTpakTHOro, (POPMANBHO-IOTUYECKOTO U KPEATUBHOTO MBINLICHUS, (POPMUPOBAHUIO YMEHUN PACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHHKE U MCKyccTBe. OOyyaromuecs y3HaT O BbIIAIOIIMXCS pe3yJbTaTax, MOJTyYEeHHBIX B
XOJI€ Pa3BUTHSI MATEMATHKU KAK HAyKH, U UX aBTOPAX.



ConepxarenpHO-MeTOAUYECKas TUHUSA «MHOXKECTBA U JIOTHUKa» B OCHOBHOM IOCBSLIEHA JIEMEHTAM TEOPUU MHOKECTB.
TeopeTnko-MHOKECTBEHHBIE TPEICTABICHUS MPOHU3BIBAIOT BECh KypC IMKOJIbHOW MaTeMaTUKU M TpeiaraloT HamOolee
YHUBEpPCAIbHBIA S3bIK, OOBEIUHSIOUIMM BCE pa3feiabl MAaTEMaTUKUM M €€ TNPUIIOKEHUI, OHU CBSA3BIBAIOT pa3HbIC
MaTeMaTU4YECKUE NUCIUIUIMHEI B eauHoe nenoe. [109ToMy BaXHO 1aTh BO3MOYKHOCTBH IIKOJIBHUKY IIOHUMAaTb TEOPETHUKO-
MHOKECTBEHHBIN A3bIK COBPEMEHHON MATEMATUKHU U UCIIOJIB30BATh €T0 JUISl BEIPAXKEHUSI CBOUX MBICIIEH.

B kypce «AireOpa ¥ Hayajla MaTeMAaTHYECKOrO0 aHAIM3a» NPUCYTCTBYIOT TaKXE OCHOBBI MAaTeMaTHYE€CKOIro
MOJIETTUPOBAHUS, KOTOPbIE MPU3BAHBI C(HOPMUPOBATH HABBIKH IOCTPOCHUS MOJETECH peanbHBIX CUTYalluid, UCCIECTOBAHUS
ATUX MOJEJIEH C NMOMOUIBIO ammapara ajareOpbl 1 MaTeMaTUYEeCKOrO aHajin3a U MHTEPIPETAlMK MOJYyYEHHBIX PE3yJIbTaTOB.
Takue 3a1aHus BIUICTEHBI B K&KIBIM U3 pa3/ielIoB IPOrpaMMBl, IIOCKOJIBKY BECh MAaTEpHUAIl Kypca IIUPOKO UCIIOIb3YETCs IS
pelieHusl NpUKIaAHbIX 3a1ad. [Ipu pemeHnn peanbHBIX MPAKTUYECKHX 33/a4 y4Yallluecs pa3BUBAIOT HAOIOAATENIbHOCTD,
YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOJIb30BaTh AaHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
npobisieMy. JlesaTenbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKJIAJHBIX 3a/1ad OPraHU3yeTCs B MPOIECCE U3YUCHHUS
BCEX T€M Kypca «Aisredpa 1 Hayana MaTeMaTHUeCKOTrO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha U3ydeHue Kypca areOpsl ¥ Hayal MaTeMaTUYeCKOTO aHalin3a Ha 0a30BOM ypOBHE OTBOJMTCS 2 Haca B
Henento B 10 kiacce u 3 yaca B Henelo B 11 kiacce, Bcero 3a 1Ba roga o0ydueHus — 170 yacos.



COILEPKAHUE YYEBHOI' O KYPCA
10 KJTACC

Yuciaa 1 BIYUCICHUA

Pannonanpupie uynciaa. OOBIKHOBEHHBIE W JIECSATHUYHBIE APOOH, MPOIEHTHI, OCCKOHEUHbIE MEPUOJUYECKUE TPOOH.
ApudmMernueckue onepaluy ¢ pallioOHAIbHBIMUA YUCIAMH, TPEOOpa30BaHusl YUCIOBLIX BhIpakeHui. [Ipumenenue aqpodeit u
IIPOLIEHTOB ISl PEIICHUS IPUKIIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUU U PEAIbHOW KU3HU.

JleiicTBuTEnbHBIC YnCia. ParionanbHble U UPPALIMOHANBHBIE YHCa. ApHU(PMETHUECKUE ONIEPALUU C ACHCTBUTEIHHBIMU
yuciamu. [IpubnmkE€HHbIe BEIYUCIICHNUS, TTpaBUiIa OKPYTJICHUS, IPUKUJIKA U OIIEHKA Pe3yJibTaTa BRIYMCICHHUN.

Cremnenb ¢ nensiM nokazareiaem. CtangapTHas GpopMa 3amucH JIeUCTBUTENIBHOTO YyKcia. Vcrnonbp3oBaHue moaxoasien
(OopMBI 3aKCH TEUCTBUTEIBHBIX YUCEN JIJISl PEIICHUS MPAKTHUYECKUX 3a/1a4 U MPE/ICTABICHUS JaHHBIX.

Apudmerruecknii KOpeHb HaTypaJIbHOM cTeneHu. J(elcTBus ¢ apupMeTHUECKUMU KOPHSMU HATypajbHOM CTEEHH.

CuHyc, KOCMHYC M TAHT'€HC YMCJIOBOT0 apryMeHTa. ApKCHUHYC, apKKOCUHYC, APKTAHIE€HC YUCIOBOTO apryMEHTAa.

YpaBHeHMs M HEPABEHCTBA

ToxnaecTBa 1 TOXKAECTBEHHbIE IPEOOpPa30BaHUSI.

[IpeoOpazoBaHne TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs1. HepaBeHCTBO, pellieHrue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue nienpix 1 1poOHO-pAIMOHATFHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUW U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUN.

[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MATEMAaTHUYECKUX 33Ja4 U 3a]a4 U3 Pa3JIuvHbIX 00JIacTeld HAyKu U
pEATbHOM KU3HMU.

DYyHKIUHN U TPAPUKHU

OyHK1us, crocoOsl 3aaanus ¢pyHkiuu. ['padux dyaknuu. Bzaumuo odpaTHbie QyHKIIIH.



Ob6nacTh onpeaeneHuss 1 MHOXKECTBO 3HaueHu# ¢yHkiuu. Hynu ¢ynkuun. [IpomexxyTku 3HakonoctossHCTBa. YETHBIE U
HEYETHBIE (PYHKIINU.

CrenenHas (QpyHKIMS C HaTypaJlbHBIM U IIEJIbIM NoKazareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHs N-oi
CTETICHH.

Tpuronomerpudeckasi OKpy>KHOCTb, OIIPEICTICHUE TPUTOHOMETPUYECKUX PYHKIIMIA YHCIOBOTO apryMEHTA.

Hauyana maTeMaTH4yeckoro aHajaimusa

[TocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHUS ITOCIIEI0BaTEIbHOCTEH. MOHOTOHHBIE ITOCIE10BATENLHOCTH.

ApudmeTrnueckas U reomeTpuueckas nporpeccuu. beckoHeuHo yObIBaromasi reomerpuueckas nporpeccus. Cymma
OecKOHEYHO yObIBarollel reoMeTpuyeckoil nporpeccun. GopMyia CIOKHBIX MPOLEHTOB. crnonb30oBaHue Mporpeccuu st
pEeIIeHuUs peabHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo:kecTBa U JIOTMKA

MHoecTBo, onepauuu HaJ MHOkecTBaMu. lnarpammsl Ditiepa—BenHa. [IprMeHeHne TeopeTuKo-MHOKECTBEHHOTO
amnmapara JJisl ONMCaHUs PeajbHBIX MPOLIECCOB U SIBJICHUMN, IPU PELLIEHUH 3344 U3 APYTUX YUEOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CIeICTBUE, 10Ka3aTEIbCTBO.

11 KITACC

Yucia 1 BBIYMCICHUSA

HarypanbHubie u nenbie uncina. [Ipu3Haku 1eIUMOCTH LENbIX YHCEN.

Crenenb ¢ paMoOHaJIbHBIM NTOKa3aTeneM. CBOMCTBA CTENEHHU.

Jlorapudm uncna. JleciTuuHble U HATypaIbHbIE JTOTapU(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BhIpAKEHUH, COIEPIKALTUX JTOTapU(MBI.

[IpeoOpazoBanue BeIpaXKEHHH, COACPKAIIUX CTETICHN C PAIIMOHATIBHBIM MTOKA3aTEIICM.
[TpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHble ypaBHEHHS U HEPABEHCTRA.



JlorapudmMuyeckue ypaBHEHUS 1 HEPABEHCTBA.

Cucrembl TMHENHBIX YpaBHEHH. Pellienrne mpukiaaaHbIX 3314 ¢ IOMOILBI CUCTEMBI IMHEWHBIX YPABHEHUM.

CuHcTeMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMmeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a7ad U 3a/1a4y U3 pa3iIuuHbIX oOiactei
HAYKHU U PEAIbHOMN KU3HHU.

DYyHKIUHN U TPAPUKHU

Oyukuus. [lepuonnueckue pynkuuu. [IpomMexyTku MOHOTOHHOCTH (DYHKIIMU. MakCUMyMbl 1 MUHUMYMBI (DYHKIIHH.
Haubonbiiee n HauMeHblIee 3HaueHne (QyHKLIUU Ha IPOMEKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

[loka3zaTenbHas u jorapupmuueckas QyHKIHUU, UX CBOMCTBA U rpauKH.

Hcnons3zoBanue rpa@ukoB (GyHKIMM 7151 peIICHUs YPABHEHUHN U JIMHEUHBIX CHCTEM.

Hcnonp3oBanue rpadukoB (YyHKIUN 7S HMCCIEAOBAaHUS IPOLECCOB U 3aBHUCHUMOCTEH, KOTOpbIE BO3HUKAIOT IpPU
pEILIEHUH 3aj1a4 U3 JPYTUX YYEOHBIX MIPEIMETOB U peanbHOM JKU3HHU.

Hayajia MaTeMaTH4eCKOI0 aHAIM3a

HenpepsiBable (hyHKIIMH. METOA HHTEPBATIOB JJI PEIICHUS] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuyeckuii u (pU3NIECKUN CMBICI TPOU3BOAHOM.

[IpousBogHble 3eMEHTapHBIX (QyHKUMHA. DOPMYINIbI HAXOXKACHUS MPOU3BOJAHON CYMMBI, NMPOU3BEACHHUS M YACTHOTO
GyHKIMIA.

[IpuMeHeHre NpOU3BOIHON K MCCIIEOBAaHUIO (DYHKIIMI Ha MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxaeHrne HauboabIIero
Y HAaMMEHBIIETr0 3HAaYeHHs (PYHKIIMU Ha OTPE3KE.

[IprumeHenne TPOU3BOMHOM JUIsi HAXOXKIACHHS HAWIY4YLIEro pElIEeHHs B NPUKIAIHBIX 3adadax, Uisl ONpPEIeIICHUs
CKOPOCTH TIpoliecca, 3aIaHHOTO0 (POpMYIIOi WK rpapuKoM.

[TepBooOpaznas. Tabnuila nmepBoOOPaA3HBIX.

NHuterpan, ero reomeTpudeckuii 1 puzndeckuii cMbicii. Beruncnenue uaterpana no ¢gopmyne Hetorona—IJleitonuna.



IHINTAHUPYEMBIE PE3YJIBTATBI

OcBocHue yLIC6HOFO mpcamecTa «Marematuka» JOJIDKHO obecrneynBaTh AOCTHKCHHUC HA YPOBHC CPCIAHCTO O6HICFO
O6pa3OBaHI/I$I CIICAyrOmuUX JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U ITPCAMCTHBIX O6p330BaTCJ'IBHBIX PE3YyJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yNIbTaThl OCBOCHUS TPOTrPpaMMbl y4eOHOT0 IipeaMmeTa «MaTeMaThka» XapakTepu3yroTCs:

['paxx1anckoe BOCIIUTaHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOMN MO3UIIMKA O0OYYarOIIerocs KaKk aKTMBHOTO M OTBETCTBEHHOTO UWJICHAa POCCHIHCKOTO
oO111ecTBa, MPEACTaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MPOLEIYD
IrpaXIaHCKOro oOlecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHUEM B3aUMOJICHCTBOBAThH C COIMAJbLHBIMA HMHCTUTYTaMU B
COOTBETCTBHHM C UX PYHKIMUSIMU U Ha3HAYCHUEM.

[TaTproTHyeCcKO€ BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TpaKIaHCKON HICHTUYHOCTH, YBAXXECHHUS K MPOIIJIOMY M HACTOSIIEMY POCCHUHCKON
MAaTEMATUKH, LEHHOCTHBIM OTHOLICHUEM K JOCTHKEHHUSIM POCCUHUCKHX MAaTEMATHKOB U POCCUHUCKOM MATEMAaTHYECKOU
IIKOJIBI, K UCITOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HAayKaX, TEXHOJIOTUAX, C(hepax SIKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapo/ia; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO
MOBEJICHUS, CBSI3aHHOIO C MNPAKTUYECKUM IMPUMEHECHUEM JIOCTHKCHUU HAyKH M JICATECIBHOCTHIO YYEHOIO; OCO3HAHUEM
JIUYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy yIIEro.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHWEM K MHpPY, BKJIIOUYas ASCTETUKY MaTeMaTHYCCKMX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pPELICHUH, PACCYKICHUIN; BOCIPUUMYUBOCTHIO K MATEMAaTUYECKUM aCEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUSI MPUMEHSITh MaTeMaTHUYECKHE 3HAHUS B MHTEpEcax 3JI0pOBOTO M Oe30macHOTo oOpasza
KWU3HU, OTBETCTBEHHOI'O0 OTHOIIECHMUS K CBOEMY 3J0pOBbIO (340pOBOE MHUTaHUE, COATaHCUPOBAHHBIM PEXKHUM 3aHATUM U



OTIbIXa, peryspHas Qu3uueckas aKTUBHOCTH); (PU3UUYECKOTO COBEPILICHCTBOBAHMS, TMPU 3aHATUAX CIOPTHBHO-
03JI0POBUTENBHOM NESTENBHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K pas3inyHbIM cdepam npodeccrHoHaIbHOM
JESITEIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHHUEM COBepIIaTh OCO3HAHHBIA BBIOOp Oymyiei
npodeccuu U peasu30BBIBATh COOCTBEHHBbIC >KU3HEHHBIE IJIaHBI; TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTHYECKOMY
o0pa3oBaHHIO M CaMOOOPA30BAHMIO HA MPOTSIKEHUH BCEM KU3HU; TOTOBHOCTHIO K aKTHMBHOMY YYacTHIO B PpEIICHUU
NPaKTUYECKUX 33/1a4 MaTEeMaTUYECKOW HAMPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO IKOJOTMYECKON KyJIbTYpbl, TOHUMAHUEM BIMSHUS COLMAIBbHO-DPKOHOMHYECKUX IPOLIECCOB Ha
COCTOSIHUE IPUPOAHON M COLMAIBHOM Cpelbl, 0OCO3HAHUEM TJIOOATBHOTO XapaKTepa dKOJIOTHYECKUX MPpoOIeM; OpueHTauuen
Ha IPUMEHEHNE MaTeMaTUUYEeCKUX 3HAHUM JUJIsl PEeLIeHUs 3a/1a4 B 00JIaCTH OKpY>Karollel cpeibl, INIAaHUPOBAHUS ITOCTYIIKOB U
OLICHKU MX BO3MOKHBIX ITOCJIEACTBUI I OKPYKAIOIIEH CPEBI.

[{eHHOCTH HAyYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U OOIIECTBEHHOM
MPAKTUKH, MOHMMAaHWEM MAaTeMAaTHYECKOW HAyKh Kak c@epbl YeIOBEYECKOW MAESTENbHOCTH, ATAloOB €€ pa3BUTHS H
3HAYMMOCTH JUIS PA3BUTHs LMBWIN3ALMM; OBJIAJEHUEM SI3bIKOM MATEMAaTUKH U MAaTEMaTUYECKON KyJbTypOUl Kak CpelICTBOM
MTO3HAaHUS MUPA; TOTOBHOCTBIO OCYILECTBIIATH MPOEKTHYIO U UCCIIEI0BATEIBCKYIO JEATEIbHOCTh MHANBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pPe3yJIbTaThl OCBOCHMSI MPOrpaMMbl y4yeOHOro mpeaMera «MaremaThka» XapaKTepU3yITCs
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAMENbHOIMU OelCMEUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUGHLIMU OeUCMEUIMU,
VHUBEPCANbHBIMU PECYTAMUBHBIMU OeUCTBUIMU.



1) Vhuseepcanvhvie noznasamenvhvle Oeticmeus, obecnewusaiom hopmuposanue 6A3068bIX KOSHUMUBHBIX NPOUECCO8
ooyuarouwuxcs (0ceoeHue Memooo8 NO3HAHUSL OKPYHCAIOUIe20 MUPA, NPUMEHEHUEe JI02UYECKUX, UCCIe008ameNbCKUX Onepayul,
YyMeHull pabomams ¢ uHgopmayuet).

ba3oBrle Jornueckue IeMCcTBU:

BBISIBIIATh M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHUYECKUX OOBEKTOB, MOHATHIA, OTHOIICHUNA MEXITY
MOHATUSAMU;, (POPMYJIIMPOBATH OMpPEACIICHUS TOHSATUN; YCTAaHABIMBATH CYIICCTBEHHBIN NpPH3HAK KiIacCU(pUKAIIIH,
OCHOBaHWUS JIJIs1 0000IICHNS ¥ CPAaBHEHH S, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCTIpUHUMATh, (OPMYITUPOBATh U MPEOOPa30BBIBATH CYKJICHUS: YTBEPIAUTEIbHBIC U OTPUIIATEIbHBIC, CIUHUIHBIC,
YacTHBIC U 00IIKE; YCIIOBHEIE;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOPEYHs B (DakTax, JaHHBIX, HAOTIOJCHUAX H
YTBEPKICHUSIX; TIPEAJIaraTh KPUTEPHUH JIJISl BBISIBIICHUS 3aKOHOMEPHOCTEH M TIPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJb30BAaHMEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W HWHAYKTHUBHBIX YMO3aKIIOYCHUH,
YMO3aKJIIOUCHUH 10 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIbHO JIOKA3aTelbCTBA MaTeMaTHYECKUX YTBEpXKIACHUN (MpsiMble M OT MPOTUBHOTO),
BBICTpPAMBaTh apTyMEHTAIII0, MPUBOAUTH MPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATh COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL

BBIOMpATh CrOco0 perieHus yueOHOM 3anadyu (CpaBHMBATh HECKOJHKO BapHAHTOB PEIICHUS, BbIOMpaTh Hauboiee
MOXOSIINN ¢ yUETOM CaMOCTOSTENLHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBrie nccnenoBaTenbCKUE ACHCTBHUS:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEAOBATENbCKUI HHCTPYMEHT NO3HAHUA; (POPMYIMPOBATH BONPOCHI, (DUKCUPYIOILLIKE
MPOTUBOpEYHE, MPOoOJIeMy, YCTaHABIMBATh MCKOMOE M JaHHOE, (POpMUPOBATh TMIOTE3Y, apTyMEHTHUPOBATh CBOIO
IIO3ULIMI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEJOBAaHME [0 YCTAaHOBJIEHUIO OCOOEHHOCTEH
MaTEMaTUYECKOro OOBEKTa, SBJICHUS, MPOLIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXAy OOBEKTaMH, SIBICHUSMH,
IIPOLIECCAMY;



e CaMOCTOSITENBHO (opMyIUpOBaTh OO0O0OIIEHNWS W BBIBOJABI MO pe3yJbTaTaM MPOBEACHHOTO HAOIIOACHUS,
WCCJICIOBAHMS, OIEHUBATH IOCTOBEPHOCTh MOJIYICHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

e TIPOTHO3HPOBATh BO3MOXHOE Pa3BUTHE IMPOIIECCa, & TAKXKE BBIABUTATH MPEIIONOKEHUS O €r0 Pa3BUTUH B HOBBIX
YCIOBUSX.

PaboTa ¢ napopManueii:

e BBIABILITH AePUITUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJISI OTBETA HA BONPOC U JUIS PEIICHUS 3aa49H;

e BBIOMpaTh WHGOPMAIMIO W3 WCTOYHUKOB PA3IWYHBIX THUIIOB, AaHAJIM3UPOBATh, CHCTEMATH3UPOBATh U
UHTEPIPETUPOBATH MH(DOPMAIINIO PA3IMYHBIX BUIOB U (DOPM MPEICTABICHNS,

e CTPYKTYypUPOBaATh HH(MOPMAIIUIO, IPEJICTABIATH €€ B Pa3UYHBIX (hopMax, UILTIOCTPUPOBATH TpaduuecKky;

e OIICHWBATHh HAIEKHOCTh HHPOPMAIIMH IT0 CAMOCTOATEIHLHO CPOPMYITMPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneyusaiom cQopmMuUpo8aHHOCmMsd COYUATbHLIX HABLIKOG

00YUaAOUUXCAL.

Oo1enue:

e BOCIPUHUMATH U (OPMYIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSMHU W IENSIMHU OOIICHHS; SICHO, TOYHO,
IPaMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y PEIICHUS
3a/1a4i, KOMMEHTHPOBATh TIOJYYCHHBIN PE3yJIbTAT;

e B XOJIe OOCYXIEHHS 3aJlaBaThb BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI, TPOOJIEMBbI, pelaeMoil 3aaayw,
BBICKA3bIBaTh WJICH, HAICJICHHBbIC HA TOWCK PEUICHUS; COTOCTABIATh CBOU CYXKICHUSA C CYXICHHUSIMHU JIPYTUX
VYaCTHHKOB JHAJIOTa, OOHApY)KHWBaTh pa3lIMYMe M CXOJCTBO TO3HIMH; B KOPPEKTHOH ¢opme (HOpMyIUpOBAThH
pa3HOTIACHsI, CBOU BO3PAKEHUS;

e TMPEACTABJIATH PE3yJbTAThl PEIICHUS 3aa4M, dKCIICPUMEHTA, MCCIICIOBAaHUS, MMPOEKTA; CAaMOCTOSATEIHLHO BBIOMPATh
(dbopMat BBICTYIUICHHSI C YIETOM 3a/1a4 MIPE3EHTAIMN U OCOOEHHOCTEH ayIUTOPHUH.

CoTpyIHUYECTBO:

e TIOHMMATh W WCITOJIH30BATh MPEHMYIIECTBA KOMAHIHONH ¥ MHAWBUAYAJIbHOW pabOTHI MPH PEIICHUH YUCOHBIX 3ajad;
IPUHUMATH 11eJThb COBMECTHOM JIEATEILHOCTH, TUTAHUPOBATH OPTAHU3AIIUI0 COBMECTHOM pabOTHI, PACTIPEACIIATh BUIbI
paboT, JOrOBapHUBATKLCS, 00CYXKIATh MPOIIECC U PE3YIbTaT pabOThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOICH;



e YYacCTBOBaTh B TpymmoBbIX (opmax padoTel (0OCYXmeHHs, OOMEH MHEHHH, «MO3TOBBIC IITYPMbD» W HWHEIC);
BBITIOJIHSTh CBOIO YacTh PabOTHI M KOOPAMHHPOBATH CBOM JIEHCTBHSI C JIPYTUMU YJICHAMU KOMAHJBI, OIICHHBATh
KaueCTBO CBOETO BKJIaJla B OOIIUIA MTPOYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUA.

3) Vuueepcanvuvie pezynamuensle Oeiicmaus, 0becneuusarom Gopmuposanue cCMviCi08blX YCMAHOBOK U HCUZHEHHBIX

HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTABJISITh IUJIAH, aJTOPUTM pEIICHUS 3a7a4d, BHIOMpATh CIOCOO pEemieHUs ¢ y4E€TOM HMMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb:

e BIIAJICTh HABBIKAMH ITI03HABATEIHLHON pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBHA W MBICIUTECIBHBIX
MPOILIECCOB, UX PE3YNbTATOB; BIAJAETh CIOCOOAMH CAMONPOBEPKH, CAMOKOHTPOJISI TPOIIecCa U pe3yiabTaTa pPelieHus
MaTEeMaTUYECKOH 3a/1auu;

e TMPEABUIETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEHICHUU 3aJ1a4l, BHOCUTh KOPPEKTHUBHI B JIEITEILHOCTh
HA OCHOBE HOBBIX O0OCTOATENBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHWBATh COOTBETCTBUE pe3yjbTaTa IEJIW M YCIOBHIM, OOBSICHATH MPUYUHBI JOCTIDKCHHUS WM HEIOCTHKCHUS
PE3yNbTATOB JIEATEILHOCTH, HAXOAUTH OITUOKY, 1aBaTh OIEHKY MPHUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa 1 Hauajaa MaTEMaTUYECKOTO aHalIM3a» Ha YPOBHE CPEHEro 00IIero oopa3oBaHus
JOJKHO 00ECTIEYNBATh JOCTHKEHHUE CIIEIYIONTUX MPEIMETHBIX 00pa30BaTEbHBIX PE3YIbTaTOB:

10 KITACC

YucJsa v BLIYUCICHUA
OrnepupoBaTh MOHITUSMHU: PAIIMOHAIBHOE U ICUCTBUTEILHOE YMCII0, OOBIKHOBEHHAS U JECATUYHAS IPOOh, MPOLICHTHI.
BreimonHaTe apudMeTHuecKre onepaiyy ¢ paridoHaaIbHBIMU U JeHCTBUTEILHBIMU YUCIaAMU.



BrimonHsITh TpUOIMKEHHBIE BRIYUCIICHHSI, UCIIOJIB3Ys TIpaBUiia OKPYTJIEHUS, eJaTh MPUKHUIKY M OIEHKY pe3yibTaTa
BBIUYHCJICHUU.

OnepupoBarh MOHATUSAMU: CTENEHb C LEJIbIM IOKa3aTeleM; CTaHAapTHas (opma 3amucu ACHCTBUTEIBHOTO YHUCIIA,
KOpPEHb HaTypaJbHOM CTENEeHH; MCIOJb30BaTh MOAXONAIIYI0 (OpMYy 3amucu JEHCTBUTEIBHBIX YHCEN [JIsi pelIeHUs
MPAKTUYECKUX 3a]1a4 M MPECTABICHUS JaHHBIX.

OmnepupoBaTh MOHATUSMU: CHHYC, KOCHHYC M TaHI€HC MPOU3BOJBHOIO YIJia; MUCIOJB30BaTh 3alHCh MPOU3BOJILHOTO
yria yepe3 oOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBath MOHATUSIMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO; 11€J10€, pallMOHATILHOE, UPPALIMOHAIBHOE YpaBHEHHE,
HEPAaBEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHE;

BrImmonHATE peoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKCHUN U PEIIaTh TPUTOHOMETPUYCCKUE YPABHCHHUSI.

BoinonHsaTh mpeoOpa3oBaHusl LEIbIX, PANMOHAIBHBIX W HPPALMOHAIBHBIX BBIPAXXEHUN W peliaTh OCHOBHBIC THIIBI
HEJIbIX, PAlIMOHATIBHBIX U UPPALMOHATBHBIX YPABHEHHUM U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHUS U HEPABEHCTBA IS PEIICHUS MaTeMaTHUEeCKUX 3a1a4 U 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HayKu U
pEATbHOM KU3HMU.

MonenupoBaTh peanbHbIE CUTYaIllUd Ha A3BIKE anreOphl, COCTABISITh BRIPAKEHNUS, ypaBHEHUS, HEPABEHCTBA 110 YCIOBUIO
3aJ1auu, UCCIIEIOBATh TOCTPOECHHBIE MOJIEIIH C UCIIOIH30BAHUEM arlapaTa ajreopsbl.

DOyHKUUM U TPaPuKu

OmnepupoBath MOHATHAMH: (DYHKIHSA, cIOCOOBI 3amaHus (YHKIUH, OOJACTh OMpPEIEICHUS W MHOXECTBO 3HAYCHUU
¢byHkunn, rpa@uk GyHKIMU, B3aUMHO 0OpaTHbIe (PYHKIUU.

OnepupoBaTh MOHATHSAMH: YETHOCTh M HEUETHOCTh QYHKIIUH, HYJIW (DYHKITHH, POMEKYTKH 3HAKOITOCTOSIHCTRA.

Ucnionb3oBath rpaduky GyHKIMMA 715 pellieHrs ypaBHEHUH.

Ctpouth ¥ uHTaTh TpaPUKU JHUHEHHOW GYHKIMM, KBAAPATUYHOW (YHKIIMH, CTENEHHON (YHKIMU C IEIbIM
MOKa3aTeJIeM.

Hcnonb3oBath rpaduku GyHKIUN IS UCCICIOBAHUS MPOIECCOB M 3aBHUCUMOCTEH MPHU PEIIeHUH 3aad U3 APYTux
y4eOHBIX MPEMETOB U PeabHOM KU3HU; BEIPAXKATh (POpMySIaMU 3aBUCHUMOCTH MEXKITY BETUIHMHAMMU.



Hauajna MaTeMaTH4eCKOro aHajan3a

OmnepupoBaTh NOHATHIMHU: ITOCIEIOBATEILHOCTD, apu(METHUECKAs U TEOMETPUYECKAsI IPOTPECCHH.

OnepupoBath MOHATUSIMH: OECKOHEUYHO YOBIBAIOIIAsl T€OMETpUYecKasi Mporpeccusi, CyMMa O€CKOHEUHO YObIBaroIen
r€OMETPUYECKOMN MPOrPECCUHU.

3ajaBaTh NOCIEA0BATENBHOCTH PA3IUYHBIMU CIIOCOOAMH.

Hcnonbs30BaTh CBOMCTBA MOCIEIOBATEIRHOCTEN U MIPOTPECCUI [T PELICHUS PEAIBHBIX 3a]1a4 MPUKJIIATHOTO XapakTepa.

MHo:kecTBa M JIOTHUKA

OrneprpoBaTh NOHATUSMU: MHOKECTBO, OIIEPALIMU HAJ MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT JJig ONUCAHUS PEAbHBIX MPOLIECCOB U SIBJICHUW, IPU PEIICHUU
3a/1a4y U3 JpYrux y4eOHbIX MPEIMETOB.

OnepupoBath MOHATUSAMHU: ONIPEAEIICHNE, TEOPEMA, CIIEICTBHUE, TOKA3aTEIbCTBO.

11 KITACC

Yucya 1 BbIYUCIEHUSA

OnepupoBaTh NOHATUAMHU: HATYPaJIbHOE, 1IEJ10€ YUCIIO0; UCIOIb30BaTh MPU3HAKU JACITMMOCTH IEIbIX YUCEN, Pa3JIOKCHUE
YHMCJIa Ha TPOCTHIE MHOKUTENM JJIs1 PEUICHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEIEM.

OrneprpoBaTh MOHATHAMU: JIOTapr(pM YUCiIa, TECATUUHBIC U HATypaJbHBIC JTOTapU(MBI.

YpaBHeHMs U HEPABEHCTBA

[IprMeHsATH CBOMCTBA CTETICHH JJISI MPpeoOpa3oBaHuUs BRIPAKCHHI; OTICPUPOBATH MOHATHSIMU: ITOKA3aTEeIIbHOS YPaBHCHHE
Y HEPABEHCTBO; PEIIATh OCHOBHBIEC TUIIBI ITOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BrinonHaTs npeoOpa3zoBaHusl BBIPAKEHUH, COJEpXkKaAIIUX JIOTapu(PMBbl; ONMEPUPOBATH MOHITUSMU: JOTapuPMUUecKOe
ypaBHEHUE U HEPABCHCTBO; PEIIaTh OCHOBHBIC TUIIHI TIOTAPU(MUUECKIX YPAaBHEHUIN 1 HEPABCHCTB.

HaxoauTts penienus npoCTEUIIMX TPUTOHOMETPUYECKUX HEPABEHCTB.



OnepupoBarh MOHATUSAMH: CHCTEMA JIMHEWHBIX YPABHEHUHW U €€ pEeIIEHUE; HUCIOJIb30BaTh CUCTEMY JIMHEHWHBIX
YPaBHEHUH JJIsI PELICHUS IPAKTUYECKUX 3aa4.

HaxoauTe perienus NpoCcTeNInX CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

MonenrpoBaTh peajibHble CUTYallu Ha SI3bIKE alnreOpbl, COCTABIIATh BBIPAXKEHUS, YPaBHEHUsI, HEPABEHCTBA U CUCTEMBbI
0 YCJIOBUIO 3a/1a4H, UCCIIEI0BATh MOCTPOSHHBIE MOJIEH C MCIIOJIF30BAaHMEM ammapara aareOphl.

DYyHKIUHN U TPAPUKHU

OmnepupoBaTh MOHATUAMU: TEpUOANYECKas (YHKIUSA, MPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, TOYKHA JKCTpeMyma
¢yHKIMM, HanOoJIblIIee M HAaUMEHbIIIEE 3HaUeHUs! (QYHKLMU Ha IPOMEXKYTKE; UCIOIb30BaTh UX JJISl UCCIEN0BaHUS (DYHKIINY,
3aJJaHHOU IpaUKOM.

OnepupoBarh MNOHATUAMH: TrpadUKH IOKA3aTEIbHOW, JOrapu(pMUYECKOM U TPUTOHOMETPUYECKUX (YHKUUN;
M300pakaTh UX HA KOOPAMHATHOM IJTIOCKOCTH M MCIOJIb30BATh JUISl PEILICHUS YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHON MJIOCKOCTU T'paUKU JTUHEHHBIX YPAaBHEHUM U UCTIONIB30BaTh UX JJI PEIIECHUS CUCTEMBI
JIMHENHBIX YPAaBHECHUM.

Hcnonp3oBathk rpaduku GyHKIUN AJ1 UCCIETOBAHMS POLIECCOB M 3aBUCUMOCTEN U3 JPYTUX YUYEOHBIX TUCIUILINH.

Hayaja MaTeMaTH4eCKOro aHajau3a

OnepupoBaTh MNOHATUSMHU: HENpPEPbIBHAS (YHKLMS; MPOU3BOAHAS (YHKIHMH; HCHOJIb30BaTh TI'€OMETPUUYECKHA H
(bU3UYECKU CMBICI TPOU3BOIHOMN JUIsl pEIICHUS 3a/1ay.

HaxoauTh MpoW3BOAHBIE 3JIEMEHTAPHBIX (PYHKIMM, BBIUUCIATH IPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YaCTHOIO
GyHKLIMA.

Hcnonb30BaTh TPOU3BOAHYIO ISl UCCIIENOBAaHUA (DYHKIIMM HA MOHOTOHHOCTb M AKCTPEMYMBbI, IPUMEHSTh PE3yJIbTaThI
MCCJIEIOBAHMS K TOCTPOEHUIO IPAPUKOB.

Hcnonb30BaTh NPOU3BOAHYIO Ul HAXOXKICHMS HAWIY4YILIErO PELICHUs B NPUKIALHBIX, B TOM YHCIIE COLMAIBHO-
DKOHOMMUECKHUX, 3aa4ax.

OnepupoBath MOHATUAMU: IEPBOOOPA3HAS U UHTETpajl; IOHUMATh T€OMETPUUECKUI U (PU3NUYECKHUI CMBICT UHTETpaa.

Haxonuth nepBooOpa3Hble 3JIeMEHTAPHBIX (DYHKIIMI; BRIUKUCIATH UHTErpai no popmyne Hetorona—Jleionuna.



Pemate mpukiiagHbie 3amadv, B TOM YHUCJE COIMAIBHO-KOHOMUYECKOTO M (PU3UYECKOTO XapakTepa, CPeacTBaMHu
MaTeMaTUYECKOro aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n NPOrpaMMmblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
MHoxecTBa paliMOHAJIBHBIX U
1 JEUCTBUTENLHBIX YHCcel. PanimoHaibHbIe 14 1 0
YpaBHEHHUS U HEPABEHCTBA
5 Oynkuuu U rpapuku. CTeneHsb ¢ 1elbM 5 0 0
HokKasaresieM
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1 0
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUrOHOMETpHUU. T pUroHOMEeTpUUECKHE 22 1 0
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5 0 0
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1 0
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1 0
YpaBHEHHSI U HEPAaBEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12 0 0
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1 0
HEpaBEHCTBA
4 [IpousBonHas. [Ipumenenue npon3BoaHON 24 1 0
5 WHTerpan u ero npuMeHeHus 9 0 0
6 Cucrembl ypaBHEHU 12 1 0
7 HarypanbHble u nensie ynucna 6 0 0
3 HOBTOPGHI/IG, 000011IeHIE, CUCTEMATH3 IS 18 5 0
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHusl

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

MHO)KGCTBO, oncpanr Haa MHOXECTBaMHU.

Huarpammel Ditnepa—Benna
Panmonaneubie yncia. OObIKHOBEHHBIE U

JECATUYHBIC IPOOH, TIPOLICHTHI,
OCCKOHEYHBIC MTEPUOIUUSCKHE TpoOH

04.09.2023

07.09.2023

Apudmerndeckue onepauu ¢
palnOHaJIbHBIMHA YUCJIAMHU,
npeoOpa30BaHUs YHCIOBBIX BEIPAKEHUN

11.09.2023

[Ipumenenue apobeii u NPOLEHTOB IS
penieHus NPUKIAaHbIX 3314 U3
Pa3IMYHBIX OTpaciell 3HaHUW U peaJbHOU
KU3HU

14.09.2023

[Ipumenenue apobeii 1 IPOLEHTOB IS
penIeHus NPUKIAIHbIX 33134 U3
Pa3IMYHBIX OTpaciell 3HaHUW U peaJbHOU
KU3HU

18.09.2023

JleficTBUTENbHBIC YKCla. PaliioHaabHBIE
HWppalMOHAIIbHBIC YKCIia
Apubdmerndeckre onepanuu ¢
JICUCTBUTEIILHBIMHU YMCIIaAMHU

21.09.2023

25.09.2023

[TpubnuxE€HHBIE BBIYUCIIEHNUS, TIPaBUIIa




OKpYTJICHUS], MPUKUKA U OLICHKA
pe3ynbTaTa BhIYUCICHUN

28.09.2023

ToxxmecTBa U TOXKIECTBEHHEIE

PEIICHUA MPAKTHYCCKUX 3a/1a4 U

9
npeoOpa3oBaHus 02.10.2023
10 VYpaBHeHUEe, KOPEHb YPABHCHUS 05.10.2023
11 HepaBeHnctBo, permieHre HepaBeHCTBA
16.10.2023
12 M
€TOJ UHTEPBAJIOB 19.10.2023
Pemienue nenbx U 1poOHO-paIMOHAIBHBIX
13 .
ypaBHEHU U HEPABEHCTB 23.10.2023
KonTponbHas padota no teme "MHoxecTBa
14 7 .
paMoOHANBHBIX U AEHCTBUTEIHHBIX qncen" 26.10.2023
PanmonanbHble ypaBHEHHS U HEPAaBEHCTB
15 OyHKIMA, CTIOCOOBI 3aaHus (DYHKITHH.
B3aumHo oOpaTHble QyHKIIUN 30.10.2023
I'padpux ¢pynkumu. O6nacts onpeneneHus
16 Y MHOXXECTBO 3HaueHu ¢pyHkuuu. Hymnn 02.11.2023
¢bynknuu. [IpoMexyTKH 3HAKOTIOCTOSTHCTBA
17 YérHble 1 HeUETHBIE (GYHKIIUU 06.11.2023
CTeleHs ¢ IeIbIM ITI0Ka3aTeIEM.
1
8 CTle,ZIapTHaSI (dhopma 3ammcu 09.11.2023
JIEWCTBUTEIILHOTO YHCIIa
Hcnonb3oBanue moaxoasmeit popmbl
19 3aITUCH JIEHCTBUTENBHBIX YUCEI IS 13.11.2023




MMpCACTABJICHUSA OAHHBIX

CrenenHast GyHKIIUS C HATypalIbHBIM U

20 f;:;l;\lflKHOKaSaTCHCM. E€ cBoiicTBa 16.11.2023
21 Apudmernueckuii KOpeHb HATYPATbHOU

CTETeHU 27.11.2023
99 Apudmernieckuil KOpeHb HaTypabHON

CTETEeHU 30.11.2023
93 CaoiicTBa apu(hMETHIECKOTO KOPHS

HaTypaJIbHOM CTENEHU 04.12.2023
24 CaoiicTBa apu(MeTHYECKOro KOpHs

HATypaJIbHOM CTETEeHU 07.12.2023
o5 CaoiicTBa apu(hMETHIECKOTO KOPHS

HaTypaJbHON CTENEHU 11.12.2023
26 JleiicTBHsI ¢ apu)METHUSCKUMU KOPHSIMH

N—oi1l cTeneHn 14.12.2023
97 JleiicTBusl ¢ apu)METUUECKUMU KOPHSIMH

N—oil cTeneHun 18.12.2023
28 JleiicTBUsI ¢ apuMETUUECKUMU KOPHSIMH

N—oi1l cTeneHn 21.12.2023
29 JleiicTBust ¢ apu)METUUECKUMU KOPHSIMH

N—oi1l cTeneHn 25.12.2023
30 JleiicTBus ¢ apu)METHUECKUMU KOPHSIMH

N—oil creneHun 28.12.2023
31 Pemrenne nppanoHanbHBIX YpAaBHEHUN U

HEPaBEHCTB
39 Pemenne uppannoHalbHBIX YpaBHEHUH U

HEpPABEHCTB




33

Pemienue nppanroHanbHbIX YpaBHEHUN U
HEPaBEHCTB

34

35

Pemienue nppanroHanbHbIX YpaBHEHUN U
HEPaBEHCTB
Pemienue nppanyoHaabHbIX YpaBHEHUN U
HEPaBEHCTB

36

CoiicTBa u rpaduk KOpHS N-0if cTeneHn

37

38

CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU

CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOIO
apryMeHra

39

40

41

CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOIO
aprymMeHra

ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC
YKCIIOBOTO apryMeHTa

42

43

44

45

Tpuronomerpuyeckas OKpy>KHOCTb,
orpeziesIeHue TPUTOHOMETPUUECKHUX
(GyHKIMI YKMCIOBOTO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTb,
OIIpeIeNIEHUE TPUTOHOMETPUUECKHUX
(GyHKIMI YKCIOBOTO apryMeHTa
KonrtponbHas pabora no teme
"ApupmeTrrueckuii KOpeHb N—0if CTeneHu.
WppatnmonansHble ypaBHEHUS U
HepaBeHCTBa"

OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

46

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI




47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 0 0
48 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYIIBI 0 0
[IpeoOpa3oBanue TPUTOHOMETPHUECKUX
49 . 1 0 0
BBIPaKCHUHT
[IpeoOpa3oBanue TPUTOHOMETPHUECKUX
50 . 1 0 0
BBIpOKEHU I
[TpeoGpa3oBaHue TPUTOHOMETPUIECKUX
51 . 1 0 0
BBIPaKCHUH
[IpeoOpa3oBanne TPUTOHOMETPHUECKUX
52 . 1 0 0
BBIPQKCHU T
[IpeoOpa3oBanue TPUTOHOMETPHUECKUX
53 . 1 0 0
BBIpOKEHU I
54 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1 0 0
95 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUI 1 0 0
56 Pemenuie TpuroHoMeTpUUeCKUX ypaBHEHUI 1 0 0
o7 Pemenne TpuroHoOMeTpU4ECKUX YpaBHEHUN 1 0 0
58 Pemenne TpUroHoMETpUYECKUX ypaBHEHUI 1 0 0
59 Pemennie TpUroHOMETpHUUECKUX ypaBHEHUIN 1 0 0
KontponsHas padota no teme "Popmyibl
60 TPUTOHOMETPHUH. TpUTrOHOMETpUYECKUE 1 1 0
ypaBHEHHUS"
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
61 MIOCJIE0BATENbHOCTEN. MOHOTOHHBIE 1 0 0
MOCJIeIOBATEIFHOCTH
Apudmerndeckas u reoMeTpudecKas
62 nporpeccuu. Mcnonb3zoBaHue nporpeccun 1 0 0

IJI pCIICHUS pCAJIbHBIX 3a/1a4




MPUKIIAHOTO XapaKkTepa

beckoneuno Y6BIBaIOH_[aH réeoMETpHUICCKasi

63 nporpeccusi. Cymma 0€CKOHEYHO 1
yOBIBaroIeil reOMETPUIECKO MPOTPECCHH

64 dopMyta CII0KHBIX TIPOIEHTOB 1

65 dopmyra CIOKHBIX TPOIEHTOB
O0001eHue, cucTeMaTH3alusI 3HaHUH 3a

66 KypcC aJIreOphl ¥ Hayall MaTeMaTUYECKOTO 1
anHayimza 10 kiacca

67 HroroBast koHTpoIbHAs paboTa 1
O0001menne, cucTeMaTH3alUs 3HAHUH 3a

68 Kypc aiareOpbl ¥ HadaJl MaTeMaTHIeCKOTO 1
anHaymza 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
TEIeHb C PAL[MOHAJIbHBIM II0Ka3aTeleM
Crene ee 0 0
CBolicTBa CTENEHU 0 0
3 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX 1 0 0
palMOHATIbHBIE CTEIICHU
4 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX 1 0 0
palMOHATIbHBIE CTEIIEHU
5 [IpeobpazoBanue BeIpAKEHHIA, COACPIKAIIIX 1 0 0
palroHalbHbIE CTEIICHH
OKa3aTeJIbHbIEe YPAaBHEHUS U HEPABEHCTBA
6 IT 1 0 0
7 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA 1 0 0
8 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1 0 0
9 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA 1 0 0
10 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1 0 0
[Toka3zarenbHas (pyHKIMSA, €€ CBOWCTBA U
11 1 0 0
rpaduk
KonTposabHas padora no teme "Crenens ¢
12 palMoOHATEHBIM TTOKA3aTeNIeM. 1 1 0
[TokazarenpHas ¢hyakums. [TokazarensHbIe
YPaBHEHHU U HEpPAaBEHCTBA"
13 Jlorapudm ymncna 1 0 0
14 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 0 0




15

[IpeoOpazoBanue BEIpaXEHUH, COACPKAIINX
JorapudMbl

16

17

[IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX
J0rapupMbl
[IpeoOpa3oBaHue BRIpAXKESHHI, COACPIKAIIMX
JorapudMbl

18

[IpeoOpazoBanue BEIpaXKEHUH, COAEPIKAIIUX
JorapudMbl

19

20

Jlorapugmuueckue ypaBHEHUS U
HEPaBeHCTBA
Jlorapudmuueckne ypaBHEHHS 1
HEPaBEHCTBA

21

Jlorapugmuueckue ypaBHEHUS U
HEPaBeHCTBA

22

23

Jlorapugmuueckue ypaBHEHUS U
HEpaBeHCTBA

Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U
rpaduk

24

Jlorapudmuueckas pyHKuusA, €€ CBONWCTBA U
rpaduk

25

26

Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpadUKu
Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

27

Tpuronomerpuueckue GyHKIIMH, UX
cBOIicTBa U rpaduKu

28

Tpuronomerpudeckue GyHKINHU, UX
cBOIicTBa U rpaduKu




29

[IpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

30

31

[Ipumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB
[IpuMepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

32

[IpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

33

KonTtponpsHnast pabora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckrue ypaBHEHUS U
HepaBeHCTBa. TpuroHoMeTprudeckne
GYHKIIMHY U UX

rpaduku. TpuroHomeTpudeckue
HepaBeHCTBA"

34

35

36

HenpepsiBable pyHKINN

MeTtoa HHTEepBaIOB JJIs peIIeHUs
HEPaBEHCTB

MeTtoa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37
38

[IpousBonHas pyHKIUU
[TpousBoHas GpyHKIMH

39

40

41

['eomeTrpuueckuii u GuU3NYECKUI CMBICI
IIPOU3BOJHOMN

I'eomerpuueckuii u puznIECcKHii CMBICIT
IIPOU3BOJHOM

[Ipou3BoaHbIE AIIEMEHTAPHBIX (QYHKIUN

42

[Tpou3BoHBIE I€MEHTAPHBIX (PYHKUINN




43

[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,
Y4acTHOTO (DyHKIMH

44

45

[IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYHKIIMA
[IponsBoaHas CyMMBI, TPOU3BEICHHS,
9acTHOTO (pyHKIMH

46

[IpuMeHeHne Npou3BOIHOM K
UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb
1 DKCTPEMYMBI

47

[IpuMeHeHne npou3BOIHON K
UCCIIETIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U DKCTPEMYMBI

48

49

50

[IprumeHeHue nporu3BOIHON K
WCCJICIOBAHHIO (DYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (YHKIIMI Ha MOHOTOHHOCTh
U SKCTPEMYMBI

HaxoxneHne HanOoIbIIero 1 HANMEHBIIIETO
3HaueHusl (YHKIIUU HA OTPE3Ke

o1

52

53

Haxoxnenne HanOobIIero 1 HANMEHBILIETO
3HaueHus QYHKIUU HAa OTPE3Ke

HaxoxeHre HanOobIIero 1 HAMMEHbIIETO
3Ha4YeHUs (PYHKIIMU Ha OTpe3Ke
Haxoxaenne HanbombII1ero 1 HANMEHBILIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

54

Haxoxaenne HanbobIIero 1 HANMEHbBILIETO
3HaueHusl QYHKIUU HAa OTPE3Ke




55

Haxoxaenre HanOoIbIIero 1 HANMEHBIIIETO
3HaYeHUs (PYHKIIMH HA OTPE3Ke

56

[IpuMeHeHne npon3BOHOM 11
HAXOXKJCHUS HAMTYYILero perieHus B
IPUKIIAIHBIX 3a7a4ax, Ui ONpeesICHUs
CKOpOCTH TIpoLIecca, 3aJJaHHOTO (popMyoi
WM TpaduKoM

57

58

KonTtponbHast pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

59

60

61

[lepBooOpasnast. Tabmuma nepBooOpa3HBIX
WuTerpan, reoMeTpuyeckuil U pu3ndeckui
CMBICJI MHTErpaja
Wurerpan, reomerpuyeckuii 1 Gpu3ndecKuit
CMBICJI MHTErpaja

62

63

64

Wurerpan, reomerpuyeckuii 1 Gpu3nIecKuit
CMBICJI UHTETpasia

Brruncnenue uaTerpana no hopmyie
Herotona—JleitOnura

Brruucnenue unTerpana no gopmyie
Herotona—JleitOnura

65

66

Brruucnenue unTerpana no gopmyie
Herorona—JleiiOHuma
Brruncnenue uaTerpana no hopmyie
Hrrorona—Jleitouuia

67

CucreMbl TUHEHHBIX YpaBHEHUH

68
69

CucreMbl TUHENHBIX YpaBHEHUN

Pemenne OPUKIAAHBIX 3a1a4 ¢ ITIOMOIIBIO




CHUCTEMBI JINHEWHBIX YPABHEHUI

70

71

72

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALUOHATBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX
YpaBHEHUN U HEPABEHCTB

Cucremsl COBOKYITHOCTH LECJIBIX,
palrOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

73

CucteMsl 1 COBOKYITHOCTH LCJIbIX,
palluOHAJIbHbIX, HPPAIUOHAIIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

74

CucteMsl 1 COBOKYITHOCTH LCJIBIX,
paluOHAJIbHBIX, UPpPALIMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

76

77

Ucnonb3oBanue rpadukoB GyHKUUN A5
pelIeHns ypaBHEHUN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKUUN A7
pEILIeHUs] ypaBHEHUI U CUCTEM

[IpuMeHeHue ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEILICHUI0 MATEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX o0acTeit
HAyKU U PEAIbHOU KU3HU

78

KonTponbhas pabota no teme "MUuterpan u




ero npuMeHeHus. Cucremsl ypaBHeHU"

79

80

HatypanbHble U 11e51ble yKciia B 3a/1a4ax 13
pEabHOM KU3HU

HatypasibHble U Liesble uncia B 3a1a4ax U3
peaIbHOM KU3HU

81

HarypanbHbie 1 1enble yncia B 3aa4ax 13
pEabHOM KU3HU

82
83

HpI/IBHaKI/I JACIIMMOCTHU L ECJIbIX YUCEII

HpI/I3HaKI/I JACIIMMOCTHU LECJIBIX YUCCIT

84

85

HpI/I3HaKI/I JCINMOCTH LCJIBIX YHCCII

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
3HAHUU. YpaBHEHUS

86

87

88

[ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HAaHUU. YpaBHEHUS
[ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALMS
3HaHUHN. YpaBHEHUA
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUA

89

90

91

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHUU. YpaBHEHUS

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHUHN. YpaBHEHUA

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

92

93

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs




3HaHui. HepaBeHcTBa

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

9 . 1
3HaHui. HepaBeHcTsa

95 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuW. CucTeMbl ypaBHECHUH

96 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil. OyHKUMH

08 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 A 1
3HaHu. OyHKIIMU

99 Wrorosas koHTpOJIBbHAS paboTa 1

100 HroroBast KoHTpoIbHAs paboTa
O0001enne, cucreMaTH3amus 3HaHUH 3a

101 Kypc alnreOpbl ¥ Ha4all MaTeMaTHIECKOTO 1
ananmu3a 10-11 knaccoB
O06006111EH1E, CUCTEMATH3allUs 3HAHUH 3a

102 KypcC aJireOpbl U Ha4aJl MaTeMaTU4eCKOTOo 1
anamm3a 10-11 xmaccos

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma y4yeObHOro Kypca «BeposiTHOCTh M cTaTHCTHKa» 0a30BOro ypoBHs ais oOydarommxcs 10 —11
KJIacCOB pa3paboraHa Ha ocHoBe denepanbHOr0 TroOCyJapCTBEHHOTO 00pa3oBaTENbHOTO CTaHAapTa CPEaHEro OOIIero
o0pa3oBaHUsl, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM, MPEABSIBISIEMBIX K MATEMAaTHUYECKOMY OOpa3OBaHUIO, U
TPaJAMIINN POCCHIICKOTO 00pa3oBaHus. Peanmsarusi mporpaMMbl 0OECTICUMBACT OBJIAJCHUE KITFOYEBBIMH KOMITCTCHIIUSIMH,
COCTABJISIIOLIMMU OCHOBY JJISI CAMOPA3BUTHS U HETIPEPHIBHOTO 00pa30BaHMUsI, IIEJIOCTHOCTh OOIIEKYIbTYPHOIO, IUNYHOCTHOTO
Y TI03HABATEJILHOTO PAa3BUTHUS JTUYHOCTH O0YUAIOITUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

VY4eOnslii Kypc «BeposiTHOCTh U CTaTUCTUKA» 0a30BOr0 YPOBHS ABJISIETCS MPOJOJKEHUEM M Pa3BUTUEM OJHOMMEHHOTO
y4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOW ImkoJsibl. Kypc mnpeaHazHaueH st (OpMUPOBaHHS y O0OyYaroluxcs
CTaTUCTUYECKON KyJIbTYpPbl M IIOHUMAHHS POJIU TEOPUHM BEPOSITHOCTEW KaK MAaT€MaTHYECKOrO0 MHCTPYMEHTA IS U3Y4YCHUS
CJly4allHbIX COOBITHH, BEIMYUH M MpoueccoB. [Ipn n3ydeHun Kypca oOoramarorcs NpeaCcTaBICHUs y4yalluXcs O MEeToJax
MCCJIEI0BAHMS U3MEHYUBOTO MUPA, PA3BUBAETCS IOHUMAHUE 3HAYMMOCTH M OOIIHOCTH MAaT€MAaTUYECKUX METOJOB IMO3HAHMS
KaK HEOThEMJIEMOM YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

ConepxkaHne Kypca HalpaBi€HO Ha 3aKpPEIJICHUE 3HAHMM, IMOJTYYEHHBIX IPU M3YYEHUU Kypca OCHOBHOM IIKOJIBI U Ha
Pa3BUTHE NPENCTABICHUN O CIIyYaliHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXAY HUMHU Ha BaXXHBIX ITPUMEpPAX, CIOXKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAKOLIETO MUpA.

B cooTBeTcTBUU C yKa3aHHBIMHU LEISIMU B CTPYKTYype Yy4eOHOro Kypca «BepoATHOCTh M CTaTHCTHKA» CPEAHEHN IKOJIbI
Ha 0a30BOM ypOBHE BBIJEJICHBI CIEAYIOIINE OCHOBHBIE COJEpKaTelbHble JTUHUMN: «CiayyaiiHble COOBITUS U BEPOSATHOCTH,
«Crny4daiiHple BEIMYMHBI U 3aKOH OOJIBIIUX YHCEID).

Baxxnyro yacth Kypca 3aHUMAET M3y4YE€HHE I€OMETPUUYECKOro M OMHOMHUAIBHOIO PACHpe/leIeHU U 3HAKOMCTBO C HUX
HETPEPHIBHBIMU aHAJIOraMU — TMOKa3aTeJIbHbIM U HOPMaJIbHBIM paclpeaesICHUSIMH.

Conepxxanue nmuHun «CiydaifHble COOBITUS M BEPOSITHOCTUY» CIYXKUT OCHOBOHM JUisi (POPMHUPOBAHUS MPEICTABICHUN O
pacnpenesnieHu BEPOSITHOCTEH MEXIy 3HAUCHMSIMU CIIyYalHBIX BEJIMYMH, a Tak)Ke 3Ta JUHUSA HeoOXoauma Kak Oasza s



M3YyYeHUs 3aKOHA OOJBIIUX YHCel — (PyHIaMEHTaJIbHOTO 3aKOHA, JCWCTBYIOUIETO B MPUPOJEC U OOIIECTBE U HMMEIOIIETO
MaTemMaTHueckyio ¢popmanuzanuio. Cam 3aK0H OOJIBIINX YHUCEN MPEATAaraeTcs B 03HAKOMUTEIHHOU (hopMe ¢ MUHUMAIBHBIM
MCIIOJIb30BaHUEM MaTeMaTU4YeCcKoro popManu3ma.

Tembl, cBsI3aHHbBIE C HEMTPEPBIBHBIMU CIYYaliHBIMU BETUUMHAMH, aKIIEHTUPYIOT BHUMAHUE IIKOJIBHUKOB HA ONKCAHUH U
M3YYCHUU CIy4YalHBIX SBICHUI C TOMOIIbIO HEMPEPBIBHBIX (PyHKIMI. OCHOBHOE BHUMAHHE YACNACTCS MOKa3aTeIbHOMY U
HOPMAJIbHOMY DAacCIIpe/leIeHUsIM, TIpU 3TOM IPEAIOoJIaraeTcsi 03HAaKOMUTEJIbHOE M3y4eHHME Marepuana 0e3 /J10Ka3aTelbCTB
NPUMEHSIEMBIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue kypca «BepoaTHOCTb U CTaTUCTHKa» Ha 0a30BOM YPOBHE OTBOJAUTCS | yac B HEJIEIO B TEUEHUE KaX10T0 rofa
oOy4eHusi, Bcero 68 yueOHbIX YacoB.



COILEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

[IpencraBnenre MaHHBIX C MOMOIIBIO Tabmui u nuarpamm. CpemgHee apupMeTHUYECKOe, MeAWaHa, HauOoJbliee U
HAaUMEHbBIIIEE 3HAYCHUS, pa3Max, TUCHIEPCUs U CTaHIaPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnyualiHble SKCIEpUMEHTHI (OMbBITHI) M CIIy4allHble COOBITHUS. JeMEHTapHble COObITHUS (KMCXO0bl). BeposTHOCTBH
ciy4ailHoro coObITHs. bBiM30CTh 4YacTOTBl U BEpPOSTHOCTH COOBITMH. CnydailHble ONBITHI C PaBHOBO3MO>KHBIMU
AJIEMEHTaPHBIMU COOBITUAMU. BepoATHOCTH COOBITHI B OIIBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU.

Omnepauuu HajJ COOBITUSIMU: IIEpeceueHue, 00beTMHEHNE, IPOTUBOIOJIOKHbIE cOObITUS. [narpammel Ditnepa. ®opmyna
CJI0KEHMS BEPOSTHOCTEN.

VYcnoBHAsE BEPOSATHOCTb. YMHOKEHUE BEpOATHOCTEW. JlepeBO cilydallHOro »JKcnepuMeHTa. Popmysia IOJIHOU
BeposiTHOCTH. He3aBucrumMbie COOBITHS.

KoMmbOunaropaoe mnpaBuino yMmHoxkeHus. IlepectanoBku u ¢axropuan. Yucno coderanuil. TpeyronpHuk Ilackains.
®opmyna 6unoma HeroToHa.

bunapHbIii ciayualiHblii ombIT (MCHbITaHHE), ycrnex U Heyaada. HesaBucumble ucnbitaHusi. Cepus HE3aBUCHUMBIX
HCTIBITAaHUM 10 TiepBoro ycrexa. Cepusi HE3aBUCUMBIX UCTIbITaHUN bepHyiuu.

CnyuaitHaa BenmuuHa. Pacnipenenenne BepostHocTed. narpamma pacnpenenenus. [Ipumepsl pacnpenenesuii, B TOM
4uclie, FEOMETPUYECKOe 1 OMHOMUAIBHOE.

11 KITACC

YucnoBple XapaKTEPUCTUKU CIIyYaHHBIX BEJIUYUH: MATEMATUYECKOE OKUJAHNE, TUCIIEPCHS U CTAHAAPTHOE OTKIOHEHUE.
IIpumepsl IpUMEHEHUST MAaTEMaTUYECKOIO OKUIAHKs, B TOM YMCIIE B 3aJa4yax M3 IOBCEAHEBHOM XKU3HU. MareMarudeckoe
OKHJlaHue OMHAPHOM ciy4yallHOM BeNIMYMHBI. MaTeMaTH4YecKoe OXUAAHUE CYMMBbI CIy4alWHbIX BEIUYMH. MaTemaTuuyeckoe
OKUJAHHUE U AUCIIEPCHUS TEOMETPUUYECKOTO U OMHOMHUAIBHOTO paclpeaeIeHU.



3aKoH OOJBIIMX YHCET U €r0 POJIb B HAYKE, IpUpoJie U 001ecTBe. BhIOOpOUHBIN METO HCCIET0BAHUM.
[Ipumepsl HENpEpbIBHBIX CIy4alHbIX BEJIWYWH. [IOHATHE O TUIOTHOCTH paclpeaesieHds. 3aJadd, NOPHUBOIALINE K
HOPMaJIbHOMY paclnpeneiieHuo. IIonaTre 0 HopMaibHOM paclpeiesICHUH.



IHINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUSI IPOrpaMMbl yueOHOro mpeaMera «MaTeMaTHKay XapaKTepU3yrTCs:

I'paxknanckoe BociuTanue:

c(OPMUPOBAHHOCTBIO IPAKIAHCKON MO3UIMM OOYYaIOLIErocss Kak aKTUBHOIO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO
oO1iecTBa, MPEACTAaBICHUEM O MaTeMaTHYECKHX OCHOBaX (DYHKIMOHMPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYD
IpaKJAHCKOro obmiecTBa (BBIOOPBI, ONPOCHl W Mp.), YMEHHEM B3aHUMOJIEHCTBOBATh C COLMAIBHBIMA HHCTHUTYTaMU B
COOTBETCTBHUM C UX PYHKLIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON T'Pa’KJAHCKON MIAECHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAILLIEMY POCCHUKUCKOU
MAaT€MaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHIKEHUAM POCCHUMCKMX MAaTEMAaTUKOB W POCCUUCKOM MaTEMAaTHYECKOU
IIKOJIBI, K MCITOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTHX HAYKaX, TEXHOJIOTHIX, chepax IKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYyXOBHBIX LIEHHOCTEN POCCUHCKOIO HapoJa; c(hopMHUpPOBAaHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO
IIOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHUM HAYKH M JEATEIIBHOCTBIO YUYEHOIO; OCO3HAHUEM
JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYUBOrO OyAYyLIETO.

JcTeTHYecKoe BOCIIMTaHue:

ACTETUYECKUM OTHOUIEHHEM K MHUpY, BKIIOUas SCTETHUKY MaTeMaTUYeCKUX 3aKOHOMEpHOCTeH, OOBEKTOB, 3ajad,
pEeLIEeHNH, PacCyKACHUIN; BOCIPUMMYUBOCTBIO K MATEMAaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTEMaTUYECKUE 3HAHUS B MHTEpecax 370pOBOT0 U Oe3zomacHoro obOpasa
’KU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3[0POBBIO (3I0pOBOE MHUTaHUE, COANAHCHUPOBAHHBIA PEXHUM 3aHATHI U
OTIbIXa, peryjspHas Qu3nyeckas AaKTUBHOCTH); (PU3UUECKOrO COBEPILICHCTBOBAHMS, TMPU 3aHATUSAX CIOPTUBHO-
03JOPOBUTENBHOM NESITENBHOCTBIO.



Tpynosoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K pa3ndHbIM cdepam npodeccHoHaTHLHOM
NEATEIbHOCTH, CBS3aHHBIM C MaTEMaTUKOM W €€ MPUIIOKCHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyliein
npodecCui U pPeaTu30BbIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIaHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTHYECKOMY
o0pa3oBaHUI0 M CamMOOOpPa30BAaHUIO HA MPOTSHKCHUM BCEH >KM3HU, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKUX 33]1ad MAaTeMaTHIECKOW HAPaBICHHOCTH.

IK0JIOrHYecKoe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPhl, TOHUMAHUEM BIIMSHUS COIMATbHO-3KOHOMHUYECKUX IPOIIECCOB Ha
COCTOSTHHE TIPUPOTHON M COIMAIBHOW CPebl, OCO3HAHHUEM IJI00aJIbHOTO XapaKTepa dKOJOTHYECKUX MpoOIeM; OpUeHTaIuen
Ha MPUMEHECHUE MaTeMAaTHYECKUX 3HAHUW JJIs1 PEIICHUS 3a/1ad B 00JaCTH OKPYIKAOIIECH CPe/Ibl, TUTAHUPOBAHUS TIOCTYIIKOB H
OIICHKH WX BO3MOJKHBIX ITOCJICACTBUH IS OKPYKAIOIICH CPEIbI.

IleHHOCTH HAYYHOTO NMO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
MPaKTUKHA, TOHUMaHUEM MaTeMaTHYeCKOM HayKd Kak c]epbl YelIOBEYECKOW JEeATEIbHOCTH, JTaloB €€ pa3BUTHSI U
3HAYUMOCTH JIUIS PA3BUTHS ITUBHIN3AINH; OBJIAJICHUEM S36IKOM MAaTEMaTHKH W MAaTEMaTHICCKON KyJIbTYpPOH KaK CPEICTBOM
MMO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOCKTHYIO ¥ UCCIIEIOBATEILCKYIO EATCILHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeIMETHBIC PE3yJIbTaThl OCBOCHHS IPOTPpaMMBI  yueOHOro mpeaMera «MaremaThKa» XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3ZHAGAMETbHBIMU OCUCMBUIMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU OelCmEUIMU,
VHUBEPCATIbHLIMU Pe2YTISIMUBHBIMU OetiCMBUIMUL.

1) Vhuseepcanvhvie nosnasamenvhvle Oelicmeus, obecnewusaiom opmuposanue 6aA3068blX KOSHUMUBHBIX NPOUECCO8
ooyuarowuxcs (0ceoenue Memooo8 NO3HAHUS OKPYIHCAIOUWe20 MUPA,; NPUMEHEHUE JI02ULECKUX, UCCIe008AMEeNbCKUX Onepayul,
YMeHul pabomams ¢ uH@opmayueti).

ba3oBble Jiornueckue aeiicTBUA:



BBIABJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIEC MTPU3HAKA MAaTEMATUUYECKUX OOBEKTOB, MOHSATUM, OTHOIIEHUNA MEXIY
MOHATUSAMHU;, (POPMYJIHPOBATH OMPEACICHUS TOHSATHUN; YCTAaHABIWBATH CYIICCTBEHHBIN NpPH3HAK KiacCHU(pUKAIIIH,
OCHOBaHMS JJ1s1 0000IIEHUS U CPABHEHHU S, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U TIPEOOPA30OBBIBATH CYKJICHUS: YTBEPAUTEIbHbBIE U OTPULIATEIbHBIC, €IUHUYHBIC,
YacTHBIE U OOIIIKE; YCIOBHBIC;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpEYHs B (DaKTax, JaHHBIX, HAOTIOJCHUAX H
YTBEPKICHUSIX;, PeIJIaraTh KPUTEPUH JIJIS1 BHISBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

JenaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX M WHIAYKTUBHBIX YMO3aKJIIOUYEHUH,
YMO3aKJIOUEHU 110 aHAJIOTHUH;

MPOBOAUTL CAMOCTOSATENIBHO JI0KA3aTeIbCTBA MAaTEMAaTHUUYECKUX YTBEPXKIAEHUU (MpsSAMbIE U OT MPOTHUBHOIO),
BBICTpAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBO/IbI;

BBIOMpATh CIOCO0 perieHus yueOHOM 3aj1au (CpaBHMBATh HECKOJBKO BapUAHTOB PEIICHMs, BbIOMpaTh Hauboliee
NOAXOJAIIUNA C Y4ETOM CaMOCTOSITEIbHO BBIACIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bCKHe JAeiiCTBUSA:

HCITOJTB30BaTh BOMPOCHI KaK MCCIAEAOBATEILCKUN HHCTPYMEHT MO3HAHMS; (POPMYIUPOBATH BOMPOCHI, PUKCUPYIOIITHIE
IPOTHBOpPEYUHE, POOIeMy, yCTaHABIMBATh MCKOMOE M JaHHOE, ()OPMHUPOBATh THUIOTE3y, apTyMEHTHPOBATh CBOIO
MO3UIINIO, MHCHHE;

MPOBOJIUTH CaMOCTOSITEIIBHO CIJIAaHUPOBAHHBINA HDKCIIEPUMEHT, HWCCJICIOBAHHUE 110 YCTAHOBICHHUIO OCOOCHHOCTEH
MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXTYy OOBEKTaMH, SBICHUSIMH,
MPOIIECCAMU;

CaMOCTOSITeNIbHO  (hopMynHpoBaTh OOOOIIEHHUS W BBIBOJABI 10 pe3yJibTaTaM IPOBEAEHHOTO HAOJIOICHMUS,
UCCJICIOBAHMUSI, OIICHUBATH JJOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH TPEIIOIONKEHUS O €r0o Pa3BUTHH B HOBBIX
YCIIOBHUSX.

Pabora ¢ ungopmanmeii:



e BBIABILITH AePUITUTHI HHOOPMAITUH, TAHHBIX, HEOOXOAMMBIX JJISI OTBETA HA BOMPOC U JIJIS PEIICHUS 3a/a49H;

e BBIOMpaTh WHGOPMAIIMI0O W3 HMCTOYHUKOB PA3MYHBIX THUIIOB, AaHAJIM3WPOBATh, CHCTEMATHU3UPOBATh U
UHTEPIPETUPOBATHh NH()OPMAIIHIO Pa3IMYHbBIX BUIOB U (DOPM IMPEICTABICHIS,

e CTPYKTYypHUPOBaTh HH()OPMAIIHIO, TPEACTABIATH €€ B pa3INIHbIX (hOpMax, HIUTFOCTPUPOBATH IpadUIeCKy;

e OIICHWBATHh HAIEKHOCTH HHPOPMAIIMH IT0 CAMOCTOATEIEHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, obecneyusaiom coopMUpo8aHHOCMb COYUATbHBIX HABLIKOG

00yYaAOUUXCHL.

OO0wmenue:

e BOCIPUHUMATH U (OPMYIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU W IENSIMU OOIICHHS; SICHO, TOYHO,
IPaMOTHO BBIP@XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M IMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 10 X0y PEIICHUS
3a/1a4i, KOMMEHTHPOBATh TIOJyICHHBIN PE3yJIbTAT;

e B XOJIle OOCYXIEHHS 3aJlaBaThb BOIPOCHI IO CYIIECTBY O0OCYX JTaeMOM TEeMblI, NPOOJIEMBbI, pelaeMoil 3amayw,
BBICKA3bIBaTh WJICH, HAICJICHHBbIC HA TOUCK PEIICHUS; COMOCTaBIATh CBOU CYXKJIEHHUS C CYXICHUSMU APYTHX
YYaCTHUKOB JIMAjora, OOHApYXKMBATh pa3jM4Me U CXOJCTBO IMO3WIMM; B KOPpPEKTHOH Qopme G(HopMyIHpoBaTh
Pa3HOTIIACHsI, CBOU BO3PAKEHUS;

e TPEACTABJIATH PE3yJbTAThl PEIICHUS 3a7a4M, SKCIICPUMEHTA, UCCICIOBAHUS, MMPOCKTA; CaMOCTOATEIHLHO BBIOMPATh
(dbopMat BBICTYIUICHHSI C YUETOM 3a/1a4 MIPE3EHTAIMN U OCOOEHHOCTEH ayIUTOPHUH.

CoTpyaHuvecTBo:

e TIOHWMATh W WCITOJIH30BATh MPEUMYIIECTBA KOMAHIHON M MHAUBUAYAJIbLHOW pabOTHI MpH PEIICHUH YICOHBIX 3a7ad;
MIPUHUMATB I1€JTb COBMECTHOU EATEIbHOCTH, TJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM PabOThI, pacTIpeAeNiaTh BUIBI
paboT, 1OroBapuBaThCs, 00CYKIAATh MPOIIECC U PE3YIbTAT PabOTHI; 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJICH;

e YYaCTBOBaTh B TpYyNmoBbIX (opmax padboThl (0OCYXIeHHs, OOMEH MHEHHMH, «MO3TOBBIE IITYPMbD» U HHBIC);
BBITIOJIHATh CBOIO YacTh paOOThl M KOOPIAUHUPOBATH CBOM JCHCTBHUS C APYTMMH WICHAMH KOMAaHIbI; OIEHHUBATH
KauyeCTBO CBOETO BKJIaJla B OOIINI MTPOTYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM YI4aCTHUKAMH B3aUMOJICHCTBUAI.

3) Vuueepcanvuvie pecynamugnsle Oelicmeus, 006ecneuusarom Gopmuposarue cCMviCi08bIX YCMAHOBOK U HCUZHEHHBIX

HABbIKO8 TUYHOCTU.



Camoopranusanus:
COCTABJISITh IUIAH, QJITOPUTM PEIICHHS 3a7a4d, BBIOMPATH CIOCOO pEIICHHS ¢ y4€TOM HUMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

e BIJIAJICTh HABBIKAMH TIO3HABATEIHLHON pe(dIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUNA W MBICITUTEIBHBIX
MIPOIIECCOB, UX PE3YJIHTATOB; BJIAJAECTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3ysibTaTa pelieHus
MaTeMaTHUYECKOM 3aJauu;

e MPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4Hl, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD
HA OCHOBE HOBBIX O0OCTOATENbCTB, JAHHBIX, HAJICHHBIX OLIUOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pE3yJibTaTa IEJIU U YCJIOBUSIM, OOBSICHATH MPUYMHBI JOCTHKECHUS WJIM HEIOCTHUKECHUS
pPEe3yJbTAaTOB JICSITEILHOCTH, HAXOIUTh OIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

YuTath ¥ CTPOUTH TAOIHUIIEI U TUATPAMMEI.

OnepupoBath MOHATUSAMH: CpellHee apupMeTuIecKoe, MeuaHa, HauboJbIlee, HAMMEHbIIIee 3HaYEHUE, pa3Max MacCuBa
YHUCJIOBBIX JIaHHBIX.

OnepupoBarth MOHATHUSMHU: CIy4YallHBIM HKCIEPUMEHT (OMBIT) W CIy4ailHOE COOBITHE, JJIEMEHTapHOE COOBITHE
(37IeMEHTapHBIA HMCXOMd) CIYyYalWHOTO OIbBITA; HAXOIWUTh BEPOSTHOCTH B ONBITaX C PAaBHOBO3MOKHBIMHU CIIyYaiHBIMH
COOBITHSIMHU, HAXOUTh U CPABHUBATH BEPOSITHOCTH COOBITUI B M3YUCHHBIX CITyYalHBIX IKCIICPUMEHTAX.

Haxonuth u hopMyaupoBaTh COOBITUS: MEpeceYeHUE U 00bEIMHEHNE JAHHBIX COOBITHH, COOBITHE, TPOTHUBOIIOIOKHOE
JTAHHOMY COOBITHIO; TIOJIB30BATHCS TUarpaMMamMu Diisiepa u GopMyIIoHN CIOXKEHUS BEPOSITHOCTEH MPHU PEIICHUH 3a/1a4.

OnepupoBaTh TMOHATUSMH: YCIOBHAs BEPOSTHOCTh, HE3aBHCHMBIC COOBITHS; HAXOIUTh BEPOSITHOCTH C ITOMOIIBIO
MpaBujIa YMHOXEHUS, C IIOMOIIIBIO JIEpEeBa CIIyIaifHOTO OIBITA.

[TpuMeHATh KOMOMHATOPHOE TIPABUIIO YMHOKEHHUS MPU PEIICHUHN 3a/1a4.



OnepupoBaTh NMOHSATUSMU: UCHBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpUsl UCIBITAHUM, yCIEX U HEyAada; HaXOIAUTh
BEPOSITHOCTH COOBITHI B CEPUM HE3aBUCHUMBIX MCIBITAHWHA J0 MEPBOTO yCIeXa; HaXOAUTh BEPOSTHOCTH COOBITHI B CEpUU
ycnbpITaHui bepryuin.

OneprpoBaTh MOHATUSMU: CIIy4aliHas BEJIUYMHA, PACTIPEICIICHUE BEPOSITHOCTEN, IMarpaMma pacipeiesICHHS.

11 KITACC

CpaBHHBaTh BEPOATHOCTU 3HAUYECHUI CIYyYalHOUN BEIMYUHBI IO PACIPENEIECHUIO WU C TIOMOLIBIO TUArPAMM.

OnepupoBarh MOHATHEM MATEMATUYECKOTO OKMIAHUS; NPHUBOAUTH MPUMEPHI, KaK MPUMEHSETCS MaTEMaTHYECKOE
O’KMJIAHUE CIIyYalHOU BEJIMYMHBI HAXOAUTh MaTEMATUYECKOE 0KUAAHUE 110 JTAHHOMY PacCIpeeIICHHUIO.

HmeTs npeacTaBieHne o0 3aKOHE OOJIBIINX YHCE.

NmeTs npeacTaBieHne 0 HOPMAIbHOM PacCIpeacIICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

HpCI[CTaBJ'ICHI/IC JaHHBIX WU OIIKMCATCJIbHasA
CTaTUCTHKA

CrnyyaiiHble ONBITHI U CITyyaiiHble COOBITHS,

OIIBITBI C pAaBHOBO3MOXHBIMU
QJICMCHTAPHbIMH UCXOdaMU

Orneparuu HaJy COOBITUSIMU, CIIOKEHUE
BEPOSATHOCTEMN

VYcii0BHas BEPOSATHOCTD, JEPEBO
CIIy4aifHOTO OITbITa, POpMYyJIIa OTHOH
BEPOSITHOCTH M HE3aBUCUMOCTh COOBITUI

OJIEMEHTHI KOM6I/IHaTOpI/IKI/I

Cepuu 1ocie10BaTeNbHbIX UCTIBITAHUN

CrnyyaiiHble BeIMYMHBI U PACIIpeieNICHHs

0 N o ol

O00011eHne U cCUCTEMaTU3aLNS 3HAHUI

oo W b~

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

N N O O O

N O O | O




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 MaremaTuyecKoe OKHUIaHUE CIy4aiHOM 4 0 0
BEJIMYUHBI
5 Jlucriepcus ¥ cTaHIapTHOE OTKIOHEHUE 4 0 1
CIIy4allHOU BEJIMYHUHbI
3 3aK0H OOJIBIINX YHCET 3 0 1
4 HenpepriBHbIe CllydaiiHbIe BETUYHMHBI 5 0 0
(pacripenerneHus)
5) HopwmanbHoe pacnipenenenus 2 0 1
6 [ToBTOpEHME, 0606H_ICHIfe u 19 5 0
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[TpencraBieHne JaHHBIX C TOMOIIBIO
TaOIHI] ¥ TUarpaMmm

Cpennee apudmernyeckoe, MeIuaHa,
HauOoJIbIlIee U HAMMEHbIIIee 3HAUCHUS,
pa3Max, TUCHepcusi, CTAaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

Cpennee apudmeTnueckoe, MeIuaHa,
HanOOoJIbIIIee ¥ HAaMMEHbIIIEe 3HAYCHUS,
pasmax, JUCIEePCHsi, CTAaHIaPTHOES
OTKJIOHCHUE YUCIIOBBIX HAOOPOB

Cpennee apudmeTnyeckoe, MeauaHa,
HauOOoJIbIIIee M HAMMEHBIIEe 3HAYCHUS,
pa3Max, TUCTepCcHsi, CTAaHJapTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB

BeposiTHOCTB ciydaiiHOTO COOBITHS.
BepositTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB City4aitHOTO COOBITHSI.
[TpakTrueckas pabora

OHCpaI_II/II/I Hazx COOBITUSIMH:




nepecedcHue, 00beIMHEHUE COOBITHIA,
IIPOTUBOMNOJIOKHBIE COOBITHS.
Huarpammsl Ditnepa

Onepanuu HajJ COOBITUSMU:
nepecedcHue, 00beIMHEHUE COOBITHIA,

8 1 0 0
IPOTHBOIOJIOXKHBIE COOBITHS.
Huarpammsl Ditnepa
9 dopmyna CII0KEHUS BEPOSTHOCTEH 1 0 0
VYciioBHast BEpOATHOCTh. Y MHOXKEHHE
10 BeposATHOCTEM. JlepeBo ciyyaitHOro 1 0 0
9KCIIEPHMEHTA
YciioBHast BEPOSATHOCTh. Y MHOXKECHHE
11 BeposATHOCTEeMH. JlepeBo ciyyaitHOro 1 0 0
9KCIIEPHMEHTA
YciioBHast BEPOSATHOCTh. Y MHOKECHHE
12 BEPOSATHOCTEN. JlepeBo ciydaiftHOTo 1 0 0
IKCTIEPUMEHTA
13 ®opmysa NOIHON BEPOATHOCTH 0 0
14 dopmyIia OITHOH BEpOATHOCTH 0 0
15 dopMmyIa NOJIHON BEPOSATHOCTH. 1 0 0
HezaBucumsle coObITUS
16 KonrponsHas pabora 1 1 0
17 KomOnHaTOpHOE MPaBHIIO YMHOKEHUS 1 0 0
18 [lepecTanoBku u paxkropuan 1 0 0
19 Umcino coueraHmit 1 0 0
20 Tpeyronbnuk [ackana. @opmyna 1 0 0
6unoma HertoroHa
21 BuHapHBI CiTydaitHBIN OTBIT 1 0 0




(ucmipITaHue), ycrex U Heyaya.
HeszaBucumele ucnbitanus. Cepust
HE3aBUCHUMBIX UCIIBITAHUHN 710 TIEPBOTO
ycrnexa

22

Cepus HE3aBUCUMBIX UCTIBITAHUI
bepnymm

23

24

Cepusi He3aBUCUMBIX UCIIBITAHUM.
[IpakTuyeckas pabora c
MCIIOJIb30BAHUEM SJICKTPOHHBIX TaOJIHUIL

CrnyuaiiHas BelMuuHa

25

Pacnpenenenue BeposSTHOCTEN.
[wnarpamma pacnpeneieHus

26

27

Cnyyaiinble S5KCIIEpUMEHTHI (OIIBITHI) U
CIly4aiiHbIe COOBITUS. DJIEeMEHTapHbIE
cOOBITHSI (MCXObI)

CYMMa " TPpOU3BCACHUC CﬂyqaﬁHBIX
BCINYHNH

28

CyMMa U IpOU3BEICHUE CITyYalHbBIX
BEJIMYUH

29

30

[IpuMeps! pactipeiesieHHid, B TOM 9HUCIIe
T€OMETPUUYECKOe U OMHOMHAIBHOE
[Tpumepsl pacnipefiesieHui, B TOM YHCIIE
reoMeTpHUecKoe U OMHOMHUAIBHOE

31

[ToBTOpenwue, 0600IIEHNE 1
cHUcTeMaTu3alus 3HaHUI

32

33

[ToBTOpeHnue, 0600IIeHNE U
cHUcTeMaTU3alus 3HaHUI

Hroropas KOHTpPOJIbHAA pa60Ta




34 [ToBTOpeHue, 0600IICHNE 1
CHCTeMaTH3aIlUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

Ne ni/n

Tema ypoka

[ToBTOpEeHmE, 0600IICHUE,
cucrtemaTusanus 3Hanuil. CinydaitHbie
OTIBITHI U BEPOSATHOCTU CITYYaHbBIX
coObIThii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N

[ToBTOpEHHE, 0000IICHUE,
cucreMaru3anus 3HaHui. CiyJaiiHble
OTIBITHI U BEPOATHOCTH CITYYaHBIX
coObIThii. Cepun HE3aBUCUMBIX
HACIIBITAaHUH

[ToBTOpEHHE, 0000IICHUE,
cuctemaruzanus 3HaHui. CryyaiiHbie
OTIBITHI U BEPOATHOCTH CITYYAHBIX
coObITuii. Cepun HE3aBUCUMBIX
HUCIBITaHHH

[ToBTOpenue, 06001IIEHNE,
cuctemaruzanus 3HaHui. CryyaiiHbie
OTIBITHI U BEPOSATHOCTH CITYJAHBIX
coObITuii. Cepun HE3aBUCUMBIX
HACIIBITAaHUH

HpI/IMepLI NMPUMCHCHUS MATEMATUYCCKOT'O

OXXHAaHUA (CTanOBaHI/Ie , JIOTCP eﬂ)

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



MaremaTnueckoe 0XUAAHUE CYyMMBbI
CIIy4alHbIX BEJINYUH
Marematuueckoe 0Xu1aHNe
reOMEeTPUYECKOr0 U OMHOMHUATBHOTO
pacnpeneeHui

Matematuueckoe 0Xu1aHue
FEOMETPUUECKOTr0 M1 OMHOMHAILHOTO
pacrpeaeneHuit

Hucnepcus u cTaHAapTHOE OTKJIOHEHHE

10

11

I[I/ICHepCI/ISI U CTAaHAAPTHOC OTKIIOHCHHUC

I[I/ICHepCI/II/I reOMCTPHUUCCKOIo 1
OMHOMHUAJIBHOI'O pacupecaciICHuA

12

13

14

[IpakTudeckas paboTa ¢ HCIIOTb30BAHHEM
AJIEKTPOHHBIX TAOJIUIT

3akoH OonpIKx yncesn. BeiOopouHbIii
METO/1 UCCIICIOBAHUIA

3akoH OonpIIMX yucen. BeioopouHblii
METOJ UCCIIEJOBaHUN

15

16

[IpakTuyeckas paboTa ¢ UCIOIb30BAaHUEM
AJIIEKTPOHHBIX TAOJIHUIL

Hrorosas KOHTPOJIbHAaA pa60Ta

17

[IpuMeps! HEPEPBIBHBIX CITyYalHbIX
BenM4YUH. OyHKIUSA TUIOTHOCTH
pacupenenenusa. PaBaomepHoe
pacrpeneseHue U ero CBOMCTBa

18

[Ipumeps! HENMPEPBIBHBIX CIIYYaHBIX
BenM4YUH. OyHKIMSA UIOTHOCTH




19

20

pacnpenenenus. PaBHomepHoe
pacnpenesieHue U €ro CBOMCTBA
3ajauu, IpUBOASIINE K HOPMAJIbHOMY

pacnpenenennto. PyHKUUs IOTHOCTH U
CBOICTBa HOPMAJILHOT'O PacIpeesICHUS

HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BaHHUEM
QJICKTPOHHBIX Ta6J'II/II_I

21

[ToBTOpeHnue, 0600IICHNE U
cucreMatru3sanus sganui. OnucareipbHas
CTaTHUCTHKA

22

23

24

25

26

[ToBTOpeHue, 0600IICHNE 1
cucremMaru3anus sganui. OnncareiapHas
CTaTUCTUKaA

IToBTOpEHME, 0000IICHUE 1
cucreMaTu3anys 3HaHui. OIBITEH C
PaBHOBO3MOKHBIMH 3JICMEHTAPHBIMHU
COOBITUSIMHA

[ToBTOpenwue, 06001IeHUE U
cucreMaTu3anus 3HaHui. OTBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

[ToBTOpenue, 06001IeHUE U
cucTeMaTu3aius 3HaHuii. Berancienue
BEPOSTHOCTEN COOBITHI ¢ MPUMEHEHUEM
dbopmyn u rpadUUECKUX METO/IOB
(xoopauHaTHas NpsAMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpeHnue, 06001IeHNE U




crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSTHOCTEW COOBITHI C MPUMEHEHUEM
dbopMyI u rpadUIECKIX METOIOB
(xkoopauHaTHas mpsMas, 1epeBo,
auarpamma Jusepa)

27

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
dbopmy u rpadUUECKUX METOI0B
(koopauHaTHAs MpsAMas, AepeBo,
nuarpamma Ditniepa)

28

29

[ToBTOpeHue, 0600IICHNE 1
cucTeMaTH3alus 3HaHui. Beruucienue
BEPOSITHOCTEU COOBITHI C IPUMEHEHUEM
dbopmy1 u rpadpuIecKIX METOIOB
(KoopaMHATHAS MPsIMast, IEPEBO,
nuarpamma Ditniepa)

[ToBTOpenue, 06001IeHUE U
cuctemaruzanus 3HaHui. CryyaiiHbie
BEJIMUMHBI U pacrpeeeHus

30

[ToBTOpenue, o6odIIEHNE 1
cucremarusanus 3HaHui. CiryyaiiHble
BEJIMYMHBI U paclpeaeeHus

31

[ToBTOpenue, o6obIIeHNE U
cUCTEMaTU3alus 3HaHUM.
MaremaTtnueckoe 0’)KMIaHUE CITy9ailHON
BEJIMYMHBI

32

[ToBTOpeHnue, 06001IeHNE U




cUCTEeMaTU3alus 3HAaHUM.
MaremaTtnueckoe 0KMIaHUE CIIy4alHON
BEJINYUHBI

33 HToroBast KOHTpOJIbHAS paboTa 1 1 0

34 [ToBTOpEHME, O606IH€HI:I€ u 1 0 0
CHCTEMAaTHU3alNs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOT'PAMME

MMOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yue6HOro Kypca «l'eomerpusi» 6azoBoro ypoBHs aiisa odydaromuxcsa 10 —11 knaccoB pazpaborana
Ha ocHoBe dDenepanbHOTO roCyAapCTBEHHOTO 00pa30BaTENbHOIO CTAaHAAPTa CpeaHero ooduiero oOpa3oBaHUsA, C y4ETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAHUM, MPEABSBIAEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, M TPaJULUN POCCHUICKOTO
oOpazoBanus. Peanuzaius nporpamMmbsl 0O€CIEUMBAET OBJAJICHUE KIIOUYEBHIMU KOMIIETEHLHUSMHU, COCTABIISIIOUIUMHU OCHOBY
JUI CaMOPa3BUTHS U HEMPEPBIBHOTO 00pa30BaHUs, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYarOIIMXCA.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxxnocTh ydeOHOro Kypca T€OMETpHHM Ha YPOBHE cpeaHero oOmiero oOpa3oBaHUs OOYCIIOBJICHA IPAKTHYECKON
3HAYMMOCTBIO METAIPEAMETHBIX U MPEAMETHBIX Pe3yJbTaTOB OOYUYCHHUS T€OMETPHH B HAIPaBJICHUH JTUYHOCTHOTO PA3BUTHS
oOy4aroruxcsi, popmMupoBaHus (YHKIIMOHATLHON MaTEeMaTHYECKOW TPaMOTHOCTH, U3YYCHUS APYTHX YUYCOHBIX TUCITUTIINH.
Pa3BuTre y oOydarommxcs NMPaBUIBHBIX MPEICTABICHUN O CYIIHOCTH M TMPOMCXOXKICHHH T'€OMETPUUYCCKUX aOCTPaKIInu,
COOTHOIICHHH PEATBHOTO W MJICAJILHOTO, XapaKTepe OTPAKCHUS MAaTeMaTHYeCKONW HAYKOW SBJICHUW W MPOIIECCOB PEATbHOTO



MHUpa, MECT€ TE€OMETPUU B CHUCTEME HAyK U POJIM MATEMATUYECKOTO MOJEIHPOBAHUSA B HAYYHOM IMO3HAHUU U B MPAKTHKE
CrocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHMS YUALIUXCSA, a TAK)KE€ KAueCTB MBILIUICHUS, HEOOXOAMMBIX IS
aJlarTaluy B COBPEMEHHOM OOLIECTBE.

['eomeTpus sBiseTcs OAHUM U3 0A30BBIX MPEAMETOB Ha YPOBHE CpeIHEro o01ero oOpa3zoBaHus, Tak Kak 00ecrieunBaeT
BO3MO>XHOCTh U3yU€HUS KaK TUCIUIUINH €CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jloruueckoe MbIIIeHHE, GOPMUPYEMOE MPU U3YUCHUH O0YUYAIOIUMUCS MOHATHIHHBIX OCHOB T€OMETPHH M TIOCTPOCHUU
[ENOYKH JIOTUYECKUX YTBEPKACHUI B XO/I€ PELICHHUS] T€OMETPUUECKHX 3a7ad, YMEHUE BBIABUTATh M OMPOBEPraTh TUIOTE3bI
HETIOCPEICTBEHHO HUCIIONB3YIOTCS MIPU PELICHUHN 33]1a4 €CTECTBEHHO-HAYYHOT'O IIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne opueHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYILIECTBEHHYIO POJb BO BCEX OOJACTAX AEATEIBHOCTH YEJIOBEKA.
OpueHTalus 4yeinoBeka BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €r0 COLMAIBHOIO ObITHS, (POpMa OTpakeHUS
OKpPYXAIOILIEr0 MHUpPA, YCIOBHUE YCIEIIHOIO MO3HAHUS M aKTUBHOTO MpPeoOpa3oBaHUs IEUCTBUTENBbHOCTH. OnepupoBaHUe
IPOCTPAHCTBEHHBIMU 00pa3aMu OOBENMHAET pa3Hble BUAbI Y4€OHOM W TPYIOBOW MAESITENBHOCTH, SIBISIETCS OJHUM U3
npo(heCcCHOHANIBHO Ba)KHBIX KayecTB, MOATOMY aKTyajbHa 3ajada (OPMHUPOBAHUSA y OOYYarOIIMXCS MPOCTPAHCTBEHHOTO
MBIIIEHUS] KaK Pa3HOBUIHOCTH OOpPA3HOTIO MBIIIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B IOJATOTOBKE K NMPaKTUYECKOU
JESITEIbHOCTH 1T0 MHOTHM HAITPaBJICHHUSM.

[lenb ocBoeHMs mporpamMMbl yueOHOro Kypcea «I'eomeTpusi» Ha 6a30BOM YpOBHE 00yueHHs — 001Ie00pa3oBaTeIbHOE U
OOLIEKYJIBTYpHOE pPAa3BUTHE OOYyYAIOIIMXCSA uepe3 OOecrneueHUEe BO3MOXKHOCTU MNPUOOPETEHUS U HCIIOJIb30BAHMS
CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUHW U JEUCTBUH, CHEUU(PUUHBIX TE€OMETPUH, BO3MOYKHOCTH YCHEIIHOTO
MPOJOHKEHUS 00pa30BaHUS IO CIEIIUAIIBEHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM HCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMmeTpuum Ha 0a30BOM YypOBHE TMpelHAa3HaueHa [ OOydaloIIMXCs CpEeAHEH IIKOJbI, He
MCIIBITHIBABIINX 3HAUMUTEIBHBIX 3aTPyIHEHUI Ha YpPOBHE OCHOBHOIrO 0011ero oopasoanus. Takum oOpa3zoM, oOydaromiuecs
Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOLIME MaTeMAaTUYECKUE YMEHMs, CBSI3aHHbIE CO CHEUU(UKON TIEOMETpPUH U
HEOOXOUMBbIE IS KU3HU B COBpEMEHHOM ob1iectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh U3YUHUTh T€OMETpUIO OoJiee
rJ1yOOKO, €CIM B JAJIbHEHIIIEM BOZHUKHET HEOOXOAUMOCTh B TEOMETPUUYECKHUX 3HAHUSIX B MPOPECCUOHAIBHON AESTETBHOCTH.

JlocTikeHrEe LeTu OCBOCHMSI MPOrpaMMbl O0ECIIEUMBAETCS PEIIEHWEM COOTBETCTBYIONIMX 3adad. lIpuopureTHbIMU
3ajlauaMu 0CBOeHHMS Kypca «I'eomerpumn» Ha 6a30BoM ypoBHE B 10—11 kimaccax sSBISIOTCS:



e (opmupoBaHHE MPEACTABICHUS O TE€OMETPUM KaK YacCTH MHPOBOM KyJIbTypbl M OCO3HaHHE €€ B3aUMOCBSI3U C
OKPY’KaIOIUM MHUPOM;

e (opMHpoBaHHE MPEACTABIECHUS O MHOIOIPAaHHMKAaX M Telax BpallleHHs KaK O BaKHEWIIMX MAaTeMaTHYECKHX
MOJIEIISIX, O3BOJIAIOIIMX OIMCBIBATh U U3y4aTh Pa3HbIE SBJICHUSA OKPYKAOIIETO MUPA;

e (opmupoBaHHEe yMEHHS pacro3HaBaTh Ha 4YepTeXaxX, MOJEISIX U B peaJbHOM MHPE MHOTOTPDAaHHUKHA U Tela
BpAILICHHUS;

e OBJIAJICHUE METOJAMH PEIICHUA 3a/1a4 Ha TOCTPOCHUS Ha N300paXKEHUAX MPOCTPAHCTBEHHBIX PUTYD;

e (opMHpOBaHHE YMEHUS OINEPUPOBATH OCHOBHBIMHM IOHSATUSMH O MHOTOIPAaHHUKAax M TejlaX BpaUICHUs M HX
OCHOBHBIMHU CBOWCTBaMU;

e OBJIQJICHUE AITOPUTMAMH PEIICHHUS OCHOBHBIX THUIOB 3aja4; (OPMHUPOBAHHWE YMEHHS NPOBOAUTH HECIOKHbBIE
JIOKa3aTEIbHBIE PACCYKICHUS B XOJI€ PEIIECHUS CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MMPAKTUYECKUM COJICPKAHUEM;

e pa3BUTUE UHTEIUIEKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEH OOy4arolmuxcs, I[03HABAaTEIbHON aKTUBHOCTH,
UCCIIEOBATEIBbCKUX YMEHUHN, KPUTUYHOCTH MBILLUICHUS;

e (dopmupoBaHHe (PYHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPUU: YMEHHME pPAaclO3HaBaTh IPOSBIICHUS
TF€OMETPUUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEajbHBIX JKU3HEHHBIX CUTYALMSIX W MPU HU3yYEHUU
IPYrUX Yy4eOHBIX NpPEIMETOB, MPOSBICHUS 3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (POpMyIHMpOBaTh MX Ha A3BIKE
F€OMETPUU U CO3[aBaTh T€OMETPUUECKUE MOJEIHN, IPUMEHATh OCBOCHHBIM T'€OMETPUYECKUN aIapar sl PEeIeHus
IPAaKTUKO-OPUEHTUPOBAHHBIX 3a7]a4, UHTEPIPETUPOBATH U OLICHUBATH IOJYYEHHBIE PE3YJIbTATHI.

OTnMYUTENBEHON 0COOEHHOCTHIO POIPAMMBI SIBJIIETCS BKIIFOUEHUE B KYPC CTEPEOMETPUM B Havalle €ro u3y4eHus 3aaad,
pemiaeMblXx Ha YpPOBHE WHTYUTHUBHOTO IO3HAHUS, W OMNpPEAEIEHHBIM 00pa30M OpraHu30BaHHas padoTa HAJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOI'O MBIIUICHUS, CTUMYJIHPYET NPOTEKAHHE HHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K NAIBHEUIIEMY U3YUEHHUIO IIPEIMETA.

[Ipennourenue oTHa€Tcsl HATSIAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO €CTh TEOPETHUYECKHE 3HAHUS MUMEIOT B
CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIIPAKTUYECKOU AEATENBHOCTU. Pa3zBUTHE NMPOCTPAHCTBEHHBIX MPEACTABICHUU Y
YYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CUET pELIESHUs 3a/1a4 Ha CO3/IaHhe MPOCTPAHCTBEHHBIX 00PA30B M 3a/1ay Ha



OTIEpUPOBAHUE MPOCTPAHCTBEHHBIMU 0Opazamu. Cozmanue oopaza MpOBOAUTCSA C ONMOPOM HA HATJSAHOCTH, a ONEPUPOBAHHE
00pa3oM — B YCIIOBUSX OTBIICUEHUS OT HATJISIAHOCTH, MBICJICHHOTO U3MEHEHUS €r0 NCXOTHOTO COJICP KaHMSI.

OcHoBHBIE cofiepkaTenbHble IUHUK Kypca «I'eomerpumn» B 10—11 kiaccax: «MHororpanHuku», «lIpsiMbie U MI0CKOCTH
B MIPOCTpaHCTBe», «Tema BpameHus», «BeKTOpsl U KOOpAWHATHI B MPOCTpaHCTBE». DOpMHUpOBaHUE JIOTHUECKUX YMEHUH
pacmpezienieTcss He TOJBKO IO COJAEp)KaTeNbHBIM JIMHUSM, HO M MO rojaM OOy4eHHsl Ha ypOBHE CPEAHEro OOIIEro
oOpa3oBaHU4.

Copepxanne 00pa30BaHHsA, COOTBETCTBYIOIIEE TMPEAMETHBIM pe3ylbTaTaM OCBOEHHUS pabodeil Mporpammel,
pacmpeeIEHHBIM 110 ToJIlaM 00YYeHHsI, CTPYKTYPHUPOBAHO TaAKMM 00pa3oM, 4TOOBI OBIIAJCHHE T€OMETPUICCKIMH TIOHATHIMHU
Y HAaBBIKAMHU OCYIIECTBIISIOCH MOCJEA0BATENHFHO U MOCTYNATENbHO, C COOJIIOICHUEM MPHUHIIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIFOYAIMCH B OOIIYI0 CUCTEMY T€OMETPUUYECKHUX TPEICTABICHUN 00yJarONuXCs, paclIupsis U yriayomss eé,
o0pa3ys MpOoYHbIE MHO)KECTBCHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usydyenue reomerpun otBoauTcs 2 yaca B Henmento B 10 kiacce u 1 wac B Hepenmo B 11 kiacce, Bcero 3a JiBa rojaa
oOyuenus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

IIpsiMbie ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATUA cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTh, HPOCTpaHCTBO. [loHsATHE 00 akcMOMaTHUYECKOM
OCTPOEHUH CTEPEOMETPUM: AKCHOMBI CTEPEOMETPHUH U CIIEACTBUSA U3 HUX.

B3anmHOe pacnonokeHue NMpsMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MapaJUICIIbHBIE U CKPEIIUBAIOIIUECS IPSIMBIE.
[TapannenbHOCTh NPAMBIX U IIOCKOCTEHW B MPOCTPAHCTBE: MMAPAJUIENBHBIE MPSMBIE B MPOCTPAHCTBE; MAPAIIIENBHOCTD TPEX
IPSAMBIX; IAPAIICIBHOCTD IPSAMOUW M IUIOCKOCTH. YIUIBI C COHANPABJICHHBIMU CTOPOHAMU; YIOJ MEXAY NPSIMBIMU B
npocTpancTBe. llapamienbHOCTh IIOCKOCTEH: IapajulesIbHBIE IIJIOCKOCTH; CBOMCTBA IAPAJIIEIBHBIX  IIJIOCKOCTEH.
[Ipocreiine mpocTpaHCTBEHHBIE (PUTYPBI HA ITIOCKOCTH: TETPadAp, KyO, MapajuiesienuIe];; HOCTPOEHUE CEUCHHI.

[leprieHIUKYISIPHOCTh OPSIMOM M TJIIOCKOCTH: NEPIEHANKYJIIPHBIE MIPSAMBIE B IIPOCTPAHCTBE, MPSAMBIE MMAPAIIIETbHBIE U
MIEPIICHIUKYJIPHBIE K IUIOCKOCTH, IIPU3HAK MEPIEHAUKYISPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpeMa O NpsIMOHN
IIEPIICHIUKYJIAPHON IIJIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXKIY NPAMOU U IIJIOCKOCTBIO; IBYTPAHHBIN yIoOJl, JIMHEHHBIN
yroj ABYIpaHHOTO yria. IleprneHauKyisp U HaKJIOHHBIE: PACCTOSHUE OT TOYKHU 10 INIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10
MJIOCKOCTH, MPOEKIUS (PUTYphl Ha IUIOCKOCTh. llepneHauKyIspHOCTh IUIOCKOCTEH: MpU3HAK NEPHEHAUKYISIPHOCTH JBYX
IockocTer. Teopema o TpEX NEPNECHANKYISAPaXx.

MHororpaHHuKH

IloHATHE MHOTOrpaHHMKA, OCHOBHBIC OJJIEMEHTHl MHOTOIPDAHHMKA, BBIMYKJIBIE W HEBBIIYKJIBIE MHOTOTPAHHUKU;
pa3Béprka MHororpaHHuka. [Ipusma: N-yrosbHas npusMa; I'paHd U OCHOBAHUSA NPU3MBI; IPsIMas U HAKJIOHHAS IPU3MBIL;
OOKOBas U MOJIHAsA OBEPXHOCTh MpU3Mbl. [lapanienenunes, npsiMOYToJIbHBIN Mapajiesenunes u ero ceorcrea. [lupammunaa:
N-yroibHas NHpaMHlia, TPAHK M OCHOBAaHWE NHUpaMUAbl; OOKOBas M MOJHAs MOBEPXHOCTh MHPAMU[IbI; MPABUIIbHAS U
yceu€HHas nupamMuaa. OJEMEHThl MpU3Mbl MU NHpaMuibl. [IpaBUiIbHBIE MHOTOTPAHHUKH: TOHATHE MPABHIBHOIO
MHOTOIPAHHMKA; NpaBWbHAs NpHU3Ma M MPaBWIbHAS MHPAMUJA; NpaBUIbHAs TPEYrojbHAs NUPamMUAA U IPaBUJIBHBIN



teTpasap; kyO. IlpencraBienne o mpaBHIBHBIX MHOTOTPaHHHKAX: OKTadJp, AOJAeKa’Ap U ukocarap. CedeHHs MpU3MBI U
ITAPAMMUJIBL.

CuMmmeTprst B IIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH. OJIEMEHTBI CUMMETPUHU B
NUpaMUAAX, HapAJIICIICINIIE1axX, IPABUIBHBIX MHOTOTPaHHUKAX.

Bbluucienre 31€MEeHTOB MHOTIOIPAHHHMKOB: pEOpa, auaroHanu, yriel. [lmomans OOKOBOM MOBEPXHOCTH M MOJHOU
MOBEPXHOCTU MPSMOI MPHU3MBbI, IUIOIIAb OCHOBaHHM, TeopemMa O OOKOBOW MOBEPXHOCTH MpsiMod mpusMmbl. [lmomanmb
OOKOBOI TOBEPXHOCTU W MOBEPXHOCTU MPABUIBHOW MUPaMUIbI, TEOpEMa O IUIOMAAN yced€HHON nmupamuibl. [lonarue 06
00béMe. OOBEM NMUpPaMUIbI, TPU3MBI.

[Tono6uble Tena B npocTpaHcTBE. COOTHOLIEHUS MEXKTY IUIOLIAASIMU TOBEPXHOCTEN, 00BEMAMHU MTOT0OHBIX TEN.

11 KITACC

Tesa Bpamenus

[unuHapuyeckass MOBEPXHOCTh, 00Opa3yrolue MWIMHAPUUECKON MOBEPXHOCTH, OCh IUJIUHIPUYECKON MOBEPXHOCTH.
Humuuap: ocHOBaHUS U OOKOBAsi TOBEPXHOCTh, 00pa3yroIias U 0Ch; IIIOIIab OOKOBOM U MOJTHOM MOBEPXHOCTH.

KoHunueckasi moBepxHOCTh, 00pa3yrolire KOHMYECKOM MOBEPXHOCTH, OCh M BEPIIIMHA KOHUYECKOU MoBepxHOoCcTU. KoHnyc:
OCHOBAHHUE M BEpIIMHA, 00pa3yromias U OCh; TUIOA b OOKOBOM M MOJHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolue u
BBICOTA; OCHOBAaHMS U OOKOBasi IOBEPXHOCTb.

Chepa m map: ueHTp, paaudyc, AUAMETp; IUIOMAAL TMOBEPXHOCTU cdepbl. B3aumHoe pacnonoxenue cdepbl u
MJIOCKOCTH;, KacaTeslbHas TUIOCKOCTh K cepe; miomas chepsl.

N300pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMHIIpa U KOHYCA.

KomOuHanuu Ten BpallleHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHMK, OMHUCAHHBIN OKOJ0 cdepsl; cdepa, BIUCAHHAS B
MHOTOTPAaHHMK, UJIU TEJIO BPAILICHHUS.

[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. TeopeMa 00 00bEME MPSMOYTOJILHOTO TapaljIe/IeTUIe1a |
cnenctBus u3 He€. O0bEM mUIMHIpa, KoHyca. O0BEM mapa u mwiomanb cepsl.

ITono6nbIe Tena B mpocTpancTBe. COOTHOIICHHS MEXKY TUIOMIAIIMUA MTOBEPXHOCTEH, 00BEMaMHU MOIOOHBIX TEJ.



Ceuenust nwivMHiapa (MapayuieibHO M TEPHEHJUKYJISIPHO OCH), CEUEHMs KOHyca (MapajuielbHOE OCHOBAaHUIO U
MIPOXOJISIIEE YEPE3 BEPIIHMHY), CEUCHHSI 1Iapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miuockoctTM M B IpocTpaHcTBe. CIOKEHHE M BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YMHCIIO.
Paznoxxenue BekTopa 1mo TpéM HEKOMIUIAHAPHBIM BeKTopam. lIpaBmio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIPABUII IEUCTBUN ¢ BEeKTOpaMH. [IpsimoyronbHas cuctema KOOpAUHAT B IpOcTpaHcTBE. KooparHATEI BEKTOPA.
[Ipocreiine 3agaun B KOOpJAWHATax. YToJ MeXay Bekropamu. CkajasipHOE NPOU3BEIEHUE BEKTOPOB. BBIUMCIIEHHE YTIIOB
MEXAY IPSAMBIMH U IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METO/ IPU PEIIEHUH T'€OMETPUUYECKUX 3a/1a4.



IHINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOro nmpeamMera « MaTeMaTHKay XapaKTepU3yHTCs:

I'paxknanckoe BociuTanue:

Cc(OPMHUPOBAHHOCTBIO IPAKIAHCKOW MO3MIMKU OOYYaroIIErocss Kak akTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO
oO1iecTBa, MPEACTAaBICHUEM O MaTeMaTHYECKHX OCHOBaX (DYHKIMOHMPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHHI, TPOIEAYp
IpaKJaHCKOro obmiecTBa (BBIOOPBI, OMPOCHl W Mp.), YMEHHEM B3aUMOJEWCTBOBATh C COLMAJIBHBIMH HHCTUTYTaMHU B
COOTBETCTBHUM C UX PYHKLIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON T'Pa)KIAHCKOM MIAECHTUYHOCTH, YBOXKEHHUS K MPOIUIOMY M HACTOSAIIEMY POCCUUCKON
MAaTeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHIKEHUAM POCCHUMCKMX MAaTEMAaTUKOB W POCCHMCKOM MAaTeMaTUYECKOU
IIKOJIBI, K MCITOJIb30BAHUIO 3TUX JIOCTUKEHUH B APYTHX HAYKaX, TEXHOJIOTHUAX, chepax IKOHOMHKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYyXOBHBIX LIEHHOCTEN POCCUHCKOIO HapoJa; c(hopMHUpPOBAaHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO
IIOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUM HAyKW M JEATEIBHOCTBIO YUYEHOr0; OCO3HAHUEM
JUYHOTO BKJIaJa B MOCTPOEHHUE YCTOMYUBOTO OyAYyLIETO.

JcTeTHYecKoe BOCIIMTaHue:

ACTETUYECKUM OTHOUIEHHEM K MHUpY, BKIIOUas SCTETHKY MaTeMaTUYeCKUX 3aKOHOMEpHOCTed, OOBEKTOB, 3ajad,
pELIEHNH, PacCyKACHUN; BOCIPUMMYUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTEMaTUYECKUE 3HAHUS B MHTEpecax 370pOBOT0 U Oe3zomacHoro obOpasa
’KU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO (30pOBOE NHUTAHME, COAJIAHCUPOBAHHBIM PEXUM 3aHATUH U
OTIbIXa, peryjspHas (Qu3uyeckass AakTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHMS, TPH 3aHATUSAX CIIOPTUBHO-
03JOPOBUTENBHOM NESITENBHOCTBIO.



Tpynosoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IEHHOCTH TPYIOJIIOOWS; MHTEPECOM K pa3MdHbIM cdepam mpodeccHoHaTBLHOMN
NEATEeIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM W €€ MPUIOKCHHSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOp OymyIieit
npodeccud M pPeaau30BbIBaTh COOCTBEHHBIC >KM3HECHHBIC IIJIaHBI; TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTHYECKOMY
o0pa3oBaHUIO M CamMOOOpPa30BAaHUIO HA MPOTSHDKCHUHM BCEH J>KU3HU;, TOTOBHOCTHIO K AKTMBHOMY YYACTHIO B PEIICHHUH
MPaKTUYECKUX 33]1ad MAaTeMaTHIECKOW HAPaBICHHOCTH.

IK0JIOrHYecKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO DKOJOTHYECKOM KYJIbTYPhbl, TOHUMAHHEM BIIMSHUS COIMAIbHO-YKOHOMHYECKUX MPOIIECCOB Ha
COCTOSIHHE TIPUPOTHON M COIMAIBHOM Cpebl, OCO3HAHHUEM IJI00aJIbHOTO XapaKTepa IKOJOTUUSCKUX MPoOJIeM; OpHUeHTAIUEH
Ha MPUMEHECHUE MaTeMAaTHYECKUX 3HAHUW JJIs1 PEIICHUS 3a/1ad B 00JaCTH OKPYIKAOIIECH CPe/Ibl, TUTAHUPOBAHUS TIOCTYIIKOB H
OIICHKH WX BO3MOJKHBIX TIOCTIEACTBUMN JJISI OKPYKAFOIICH CPEIbI.

IleHHOCTH HAYYHOTO NMO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOIIICCTBEHHOM
MPaKTUKHW, TMMOHMMaHUEM MaTeMaTHUYeCKOM HayKh Kak c@epbl YeJ0BEYECKOM eATCIBbHOCTH, JTAaloB €€ pa3BUTUS H
3HAYUMOCTH JIUIS Pa3BUTHS ITUBHIN3AINH; OBJIAJICHUEM S36IKOM MATEMAaTHKH W MAaTEMaTHYCCKON KyJIbTypOl KaK CPEICTBOM
MMO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOCKTHYIO ¥ UCCIIEIOBATEILCKYIO EATCILHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeAMETHBIC PE3yJIbTaThl OCBOCHHS IPOrpaMMBI  yueOHOro mpeaMera «MaremaThKa» XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMETbHBIMU OCUCMBUIMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU OelCmMEUIMU,
VHUBEPCATIbHLIMU Pe2YTISIMUBHBIMU OetiCMBUIMUL.

1) Vhuseepcanvhvie nosnasamenvhvle Oelicmeus, obecnewusaiom opmuposanue 6aA3068blX KOSHUMUBHBIX NPOUECCO8
ooyuarowuxcs (0ceoenue Memooos8 NO3HAHUSL OKPYAHCAIOUWe20 MUPa,; NPUMEHEeHUE JI02ULeCKUX, UCCIe008AMENbCKUX Onepayul,
YMeHul pabomams ¢ uH@opmayueti).

ba3oBble Jiornueckue aeiicTBUA:



BBISIBIIATh M XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHUECKUX OOBEKTOB, MOHATHIA, OTHOIICHUNA MEXKITY
MOHATUSAMU;, (POPMYJIMPOBATH OMpPEACIICHUS TOHSATHN; YCTAaHABIMBATH CYIICCTBEHHBIN NpPH3HAK KiIacCU(pUKAIIHH,
OCHOBaHMS JJ1s1 0000IIEHUS U CPABHEHHU S, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (hOPMYIUPOBATH U TIPEOOPA3OBBIBATH CYKIICHUS: YTBEPAUTEIbHbBIE U OTPULIATEIbHBIC, €IUHUYHBIC,
YacTHBIE U OOIIKE; YCIOBHBIC;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpEYHs B (DaKTax, JaHHBIX, HAOTIOJCHUAX H
YTBEPKICHUSIX;, PeIJIaraTh KPUTEPUH JIJI BBISIBJICHUS 3aKOHOMEPHOCTEU U MPOTUBOPEUUIL;

JienaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W WHAYKTHBHBIX YMO3AKIIOYCHUH,
YMO3aKJIOUEHU 110 aHAJIOTHUH;

MPOBOAUTL CAMOCTOSATENIBHO JI0KA3aTeIbCTBA MAaTEMAaTHUUYECKUX YTBEPXKIAEHUU (MpsSAMbIE U OT MPOTHUBHOIO),
BBICTpAaUBaTh apryMEHTAIIMIO, TPUBOAUTL MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATh COOCTBEHHBIE CYXKICHUS U
BBIBO/IbI;

BBIOMpATh CIOCO0 perieHus yueOHOM 3aj1au (CpaBHMBATh HECKOJBKO BapUAHTOB PEIICHMs, BbIOMpaTh Hauboliee
NOAXOJAIIUNA C Y4ETOM CaMOCTOSITEIbHO BBIACIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bCKHe JAeiiCTBUSA:

HCITOJIB30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKIUI HHCTPYMEHT TTO3HAHUS, (hOPMYIUPOBATH BOIIPOCHI, (DUKCUPYIOIINE
IPOTHBOpPEYUHE, POOIeMy, yCTaHABIMBATh MCKOMOE M JaHHOE, ()OPMHUPOBATh THUIOTE3y, apTyMEHTHPOBATh CBOIO
MO3UIINIO, MHCHHE;

MPOBOJIUTH CaMOCTOSITEIIBHO CIJIAHUPOBAHHBIN AKCIIEPUMEHT, HWCCJICIOBAHUE IO YCTAHOBIICHHUIO OCOOCHHOCTEH
MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXTYy OOBEKTaMH, SBICHUSIMH,
MPOIIECCAMU;

CaMOCTOSITeNIbHO  (hopMynupoBaTh 0OOOIIEHHWS M BBIBOJABI 110 pe3yJbTaTaM IPOBEAEHHOTO HAOIIOICHUS,
UCCJICIOBAHHUSI, OIICHUBATh JJOCTOBEPHOCTH MOJYUEHHBIX PE3yJIbTaTOB, BEIBOJAOB M 0000IICHUI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH TPEIIOIONKEHUS O €r0o Pa3BUTHH B HOBBIX
YCIIOBHUSX.

Pabora ¢ ungopmanmeii:



BBISIBIIATH JIe(hUIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOIMMBIX JIJII OTBETA HA BOMPOC U JIJISl PEIICHUS 3a/1a4K;
BBIOMpPATh HMH(POPMAIMIO W3 HWCTOYHWKOB PA3IUYHBIX THIOB, AaHAJIM3UPOBATh, CHCTEMATH3UPOBATH W
UHTEPIPETUPOBATH MHGOPMALIMIO PA3TMYHBIX BUI0B U (DOPM MpeICTaBICHUS;

CTPYKTYPHUPOBATh HHPOPMALIUIO, IPEJCTABIATh €€ B Pa3IMUHbIX (opMax, WILTIOCTPUPOBATH rPadUUEeCcKu;

OLICHMBATh HAAEKHOCTh HH(OPMALIUY TTO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, obecneyusaiom coopMUpo8aHHOCMb COYUATbHBIX HABLIKOG
00yYaAOUUXCHL.
OO0wmenue:

BOCIIPUHUMATh U (POPMYIHUPOBATh CYXKJEHHUS B COOTBETCTBUHM C YCIOBUSMH M LEISIMU OOIIEHUS; SCHO, TOYHO,
rPaMOTHO BBIPAXKATh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS IO X0y PEIICHUs
3a/1a4yi, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3YyJIbTAT;

B XO0Jl¢ OOCYXJEHHs 3a7aBaThb BONPOCHl MO CYIIECTBY OOCYXJIaeMOl TeMbl, MPOOIEMbI, pelIaeMOi 3ajau,
BBICKA3bIBATh WJICH, HAICJICHHBIE HA MOWCK PEUICHUS;, COINOCTaBJISITh CBOU CYXKACHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JIMajiora, OOHApYXKMBATh pa3jM4Me W CXOJCTBO IMO3WIIMKI; B KOPpEeKTHOH ¢dopme (opmymupoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABISATh PE3YJbTaThl PEIICHUs 33Jaud, HKCIIEPUMEHTA, MCCIIEOBAaHUs, IPOEKTA; CAMOCTOSTENBHO BBHIOMPATH
(dbopMat BBICTYIUICHHSI C YUETOM 3a/1a4 MIPE3EHTAIMN U OCOOEHHOCTEH ayIUTOPHUH.

CoTpyaHuvecTBo:

MMOHUMATh ¥ MCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON M WHIWBHIYAIbHOW PaOOTHI MPU PEIICHUH YYeOHBIX 3a1ad;
MIPUHUMATBH I1€JTb COBMECTHOW NIEATEILHOCTH, TUTAHUPOBATH OPTaHU3AIINI0 COBMECTHOW pabOThI, pacIpeIeisaTh BUIBI
paboT, TOroBapuUBaTHCs, OOCYXKIATh MPOIIECC U PE3YIbTAT PadOTHI; 00001aTh MHEHUSI HECKOJBKUX JIFO/ICH;
y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYXJIeHHs, OOMEH MHEHHW, «MO3TOBBIC IITYPMBD» U HHBIC);
BBITIOJIHATh CBOIO YacTh paOOThl M KOOPIAUHUPOBATH CBOM JCHCTBHUS C APYTMMH WICHAMH KOMAaHIbI; OIEHHUBATH
KauyeCTBO CBOETO BKJIaJla B OOIINH MTPOIYKT MO KPUTEPHSIM, CPOPMYIIMPOBAHHBIM yYaCTHUKAMH B3aMMO,ICHCTBHSI.

3) Vuueepcanvuvie pecynamugnsle Oelicmaus, 0becneuusarom Gopmuposanue cCMviCi08bIX YCMAHOBOK U HCUZHEHHBIX
HABbIKO8 TUYHOCTU.



Camoopranusanus:

e COCTAaBIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pPelIeHus ¢ Y4ETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ YYETOM HOBOU
uH(pOpMaInu.

CaMOKOHTPOJIb:

e BJIAJICTh HAaBbIKAMHU IIO3HABATEIBHON pe(IEeKCHH KAaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUA U MBICIUTEIBHBIX
MPOLIECCOB, UX PE3YyIbTATOB; BIAJETh CIIOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOJISI MpoIlecca U pe3yibTaTa pelieHus
MaTEeMaTUYECKOM 3a/1auu;

e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a/1a4Hl, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAHJAEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OLEHMBATh COOTBETCTBUE pe€3yJbTaTa L€ U YCIOBHUSM, OOBSICHATh MPUYUHBI JOCTHKEHUS WIM HEJOCTHKECHHS
PE3yNbTATOB JIEATEILHOCTH, HAXOJAUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KITACC

OneprpoBaTh NOHATUSAMHA: TOUYKA, PAMas, IIIOCKOCTb.

IIprMEHATH aKCUOMBI CTEPEOMETPHUM U CIIEICTBUS U3 HUX IPU PELLICHUU F'€OMETPUUYECKUX 3a1ay.

OnepupoBarh NOHATUAMH: MAPATUIETBHOCTD U NEPIEHIUKYJIISIPHOCTD MPSMBIX U INIOCKOCTEN.

KnaccuduimpoBats B3auMHOE paCIOI0KEHUE MPSAMBIX U MJIOCKOCTEN B IPOCTPAHCTRBE.

OnepupoBarh MOHATUSMU: JBYTPAHHBIN YroJl, FpaHU JABYTPaHHOTO yrija, peOpo ABYTPAHHOIO yria; JIMHEWHBIH Yol
JIBYI'PAHHOTO YyIJja; rpajyCHas Mepa ABYTPaHHOIO yIJa.

OnepupoBarh MOHATHUAMM: MHOTOTPAHHUK, BBITYKJBIM M HEBBITYKJIBIA MHOTOIPAaHHUK, 3JEMEHTbl MHOIOIDAHHMKA,
IIPAaBUJIBHBIM MHOTOI'PAHHUK.

Pacnio3HaBaTh OCHOBHbBIE BU]IbI MHOTOTPAaHHUKOB (TUpaMuia; Mpru3Ma, NpsMOyToabHBIN Mapaienenunes, Kyo).



KnaccuduimpoBate MHOTOIpaHHUKH, BBIOMpass OCHOBAHHUA Ui KJIACCH(PUKAIMHU (BBIMYKIbIE W HEBBITYKJIbIE
MHOTOTPAHHMKH; TPaBUJIbHbIE MHOTOTPAHHUKH; MIPSMbIE U HAKJIOHHBIE TPU3MBI, TAPAJUICICIUIIEbI).

OnepupoBath NOHATUAMHU: CEKYIAs INIOCKOCTh, CECYEHHE MHOTOTPAHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METOJI CIIEIOB.

CTpouTh CE€4YeHHs] MHOTOTPAHHUKOB METOJOM CJIEIOB, BBINOJHATH (BBIHOCHBIE) IUJIOCKHE YEPTEKHU W3 PHCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

PemaTe 3a1aum Ha HaxOXKJIEHUE T€OMETPUYECKMX BEJIMYMH MO 00pa3lamM WA alropurMam, MPUMEHSsS H3BECTHBIE
aHAJIUTUYECKUE METO/bI NMPU PELICHUHM CTAaHAAPTHBIX MAaTEMATUYECKUX 3a/lad Ha BBIUHUCIEHHE PACCTOSHUN MEXIY JByMs
TOYKaMH, OT TOYKH J0 IIPSIMOi, OT TOYKH JI0 IUNIOCKOCTH, MEXKY CKPELIMBAIOIIUMHUCS IPSIMBIMU.

PemaTe 3amaum Ha HaxOXKJIEHUE T€OMETPUYECKMX BEJIMYMH MO 0Opa3laM WA alropuTMam, MPUMEHSsS HU3BECTHBIE
AHATUTHYECKHME METOJbl TNpPH PEUIeHUH CTaHAAPTHBIX MATEMAaTHYECKUMX 3aJa4 Ha BBIYUCIEHUE YIJIOB MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMU, MEXAY IIPSAMOM U INIOCKOCTBIO, MEXY IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnsate 00BEMBI M IUIOIIAM TOBEPXHOCTEH MHOTOIPaHHUKOB (TpU3Ma, MUpaMHlia) ¢ MpUMEHEHHEM (popmyd;
BBIUUCIISATh COOTHOLICHUS MEXKAY IUIOMIAIIMU [TOBEPXHOCTEN, 00bEMAMHU MTOJ00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUSAMU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH; LIEHTP, OCh U TUIOCKOCTh
CUMMETPUU (UTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh U MHTEPHPETUPOBATH MHPOPMALIMIO O MPOCTPAHCTBEHHBIX M'€OMETPUYECKUX (PUrypax,
IIPE/ICTABJIICHHYIO HA YEPTEXKAX U PUCYHKaX.

[IpumeHsATh reomeTpuyeckne (PaxKThl JJIsl PEIICHUsS CTEPEOMETPUUYECKHX 3aJ]lay, MPEAINOJIaralluX HECKOJBKO IIaroB
pElIeHus, €ClId yCIIOBUS MPUMEHEHHUs 3a1aHbl B ABHOU (popme.

[IpuMeHsATh mpocCTeilline MNpPOrpaMMHBIE CPEACTBA W 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMbl TPH PpELICHUHU
CTEPEOMETPUUECKUX 3aaY.

[IpuBoANTH MpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE W KU3HU, PACIIO3HABATH IPOSBICHHUE 3aKOHOB
r€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MOJy4YEHHbIE 3HAHMS HA MPAKTUKE: aHAJTM3UPOBATh PeaibHbIe CUTYallMd U IPUMEHSTh U3yYEHHbIE TTOHITHUS
B IIpOLIecCe TIOUCKA PEIICHUs MaTeMaTHYEeCKH CPOPMYITUPOBAHHOM MPOOIEMBbI, MOJEIUPOBATh peabHbIE CUTYallut Ha SI3bIKe



reoMCTprH, NCCIICAOBATL ITOCTPOCHHBLIC MOJCIIN C UCIIOJIb30BAHUCM I'COMCTPUICCKUX MOHSITHH U TCOPEM, aIlrapara anre6pLI;
peuaTth NPAKTUICCKUC 3ada491, CBA3aHHbIC C HAXOKACHUCM I'COMCTPHUYCCKNX BCIIMIHNH.

11 KIIACC

OnepupoBarh MOHATUSIMHU: UUIUHAPUYECKAsT MOBEPXHOCTh, 00pasyrollue HWJIMHIPUYECKON MOBEPXHOCTH; HUIUHJD;
KOHUYECKas MOBEPXHOCTh, 00pa3yrollie KOHNYECKON MOBEPXHOCTH, KOHYC; chepruuecKasi TOBEPXHOCTb.

Pacmo3naBath Tena BpamieHus (IMUIHHIIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI TOTYYEHUS TEJ BpAILLlCHUSI.

KnaccuduimpoBats B3auMHOE pacnosiokeHue chepol U MIOCKOCTH.

OnepupoBaTh NMOHATUAMM: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BHICOTA CETMEHTA; IIApOBOM CIIOM, OCHOBAaHHE
IapOBOIO CJI0SI, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Beruucisate 00bEMBI U IJI0IIA 1M TOBEPXHOCTEHN TEJl BpalleHUs, TeOMETPUUECKUX TEJl C MPUMEHEHHEM (POPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BIUCAaHHBIA B cpepy U omucaHHBIM OKoJio cepbl; cepa, BnucaHHas B
MHOTOTPaHHHK WJIU TEJIO BPAILICHHUS.

BbIYuCIATE COOTHOIICHUS MEXKTY TUIOIIAIIMH MIOBEPXHOCTEH U 00bEMaMU MOJJOOHBIX TEII.

N3o0paxkath uzydaembie GUTYpbl OT PYKH U C TIPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrinonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJ CBEPXYy, COOKY, CHU3Y;
CTPOUTH CEYEHUS TEJ BpALICHUS.

N3BnekaTh, HHTEPIPETUPOBATH U NPEOOPA30BLIBATh WHMOPMAIIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax,
MPEJCTABIICHHYIO Ha YEPTEKAX U PUCYHKAX.

OnepupoBatTh MOHSITUEM BEKTOP B IPOCTPAHCTRBE.

BeINoMHATH NEUCTBUS CIIOXKEHUSI BEKTOPOB, BHIYUTAHUSI BEKTOPOB U YMHOKEHHUSI BEKTOpPA HA YKCIIO, OOBACHITh, KAKUMHU
CBOMCTBaAMM OHHU 00JIaJarOT.

[TpuMeHsTh paBUIIO apajuielienuneaa.



OnepupoBaTh NOHATHAMU: JE€KAPTOBbI KOOPJIMWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOPA, YroJl MEXAY BEKTOPAaMH, CKaJIIPHOE IPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBHI.

Haxonuts cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOpA HA YMCIO, YIOJ MEXIY BEKTOpPaMu, CKAISIPHOE IPOU3BEACHUE,
PacKJIabIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomerpuueckue (HakThl IS PEUICHHUs] CTEPEOMETPUUYECKUX 3aJad, MPEANOaraiiux HECKOIbKO MIaroB
pELIEHUs, €CIIN YCIOBUS IPUMEHEHMS 33/1aHbI B sIBHOU (hopme.

Pewars npocreiiime reoMeTpuYeCcKue 3a1a4i Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOA.

Pemare 3amaum Ha [0Ka3aTebCTBO MATEMATHYECKUX OTHOIIEHWM W HAXOXKIECHUE TIE€OMETPUYECKUX BEIUYHUH IIO
oOpa3laM Wiu alropuTMam, MPUMEHssI U3BECTHBIE METO/IbI PU PEIICHUH CTAHIaPTHBIX MAaTEMATUYECKHX 3a]1ay.

IIprMeHATs NPOCTEHIINE NPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMBI IPU PEIICHUH
CTEPEOMETPUYECKUX 3a4ay.

IIpuBOIUTH IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U JKU3HHU, PACIIO3HABATH IPOSBIICHUE 3aKOHOB
Tr€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHUS HA ITPAKTUKE: aHAJIU3UPOBATH PEATBHBIE CUTYAllUH U IPUMEHITh U3yYEHHBIE TOHATHS
B IIpoLIECCE TIOUCKA PEIICHNUs MaTeMaTHYECKH CPOPMYITUPOBAHHOM MPOOIEMBbI, MOJEIUPOBATh peabHbIE CUTYallUU Ha SI3bIKe
reOMETPUHU, UCCIIE0BATh TOCTPOCHHBIE MOJIEH C MCIIOJIb30BAaHUEM F€OMETPUUECKUX TIOHATUN U TEOpEM, allnapara ajareopsl;
pemaTh NPakTUYECKHUE 3aa4H, CBA3aHHbBIE C HAX0XKICHUEM FEOMETPUUYECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 10 0 0
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepHeHHI/IIf’YJIFIpHOCTL TPSIMBIX | 12 0 0
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 0
5) MHororpaHHuKu 11 1 0
6 OO6BbEMBI MHOTOTPaHHUKOB 1 0
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1 0
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12 0 0

OOBEMEBI TEN 5 1 0

BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 0

[ToBTOpeHue, 06001EeHNE, 7 1 0

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie
Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bceero H3yYeHUs o0pa3oBaTeJibHbIE

padoThI padoThI pecypenI

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, INOCKOCTh, TPOCTPAHCTBO.
[IpaBuna n300pakeHus: HA PUCYHKAX: 1 0 0
n300pakeHHsI INIOCKOCTEH, MapaieIbHbIX
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

04.09.2023

[ToHsATHS: IepeceKaroecs MIOCKOCTH,
MepeCceKaOIIMecs MpsiMasi U TIOCKOCTh 07.09.2023

[ToHsATHS: IepeceKaroecs MIOCKOCTH,
MepPECEKAOIINECS MpsMas U TIOCKOCTh 11.09.2023

3HAKOMCTBO C MHOTOI'paHHUKAMH,

n300pa’keHre MHOTOTPaHHUKOB Ha 1 0 0 14.09.2023
PHCYHKaX, Ha MPOCKIIMOHHBIX YePTEKaX

Hauanpubie cBeienns o kyoe u nupamuse,
& .C 1 0 0
UX pa3BEPTKU U Mojenu. CedeHus 18.09.2023

MHOTI'OIrpaHHUKOB

HauanbHble cBeieHus 0 Ky0e U nupamue,
ux pa3BeépTku U Mozenu. CedeHus 1 0 0 1.09.2023

MHOTI'OI'paHHUKOB

[TousiTue 00 aKCHOMATHYECKOM

MIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI 1 0 0 95.09.2023

CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTECPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHUS M3 HUX

28.09.2023

TToHsaTHEe 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

02.10.2023

10

11

12

13

[TonsiTre 06 akcMOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3anMHOe pacmnoiokeHue npsmbIx B
IIPOCTPAHCTBE: IepeceKaromuecs,
NapajuleIbHbIE U CKPEILIUBAIOIUECS
IIpsIMBIE

[TapaniensHOCTh MPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE: MapauIeNbHbIE MIPSIMbIC B
MIPOCTPAHCTBE; MapaUIETLHOCTD TPEX
MPSIMBIX

HapaJ'IJ'IGJ'IBHOCTB MPpsAMBIX U ILIOCKOCTEH B
MMPOCTPAHCTBE: HapaJ'IJ'ICJ'IBHOCTB HpﬂMOﬁ u
INJIOCKOCTH

05.10.2023

16.10.2023

19.10.2023

23.10.2023

14

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

26.10.2023

15

16

Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

30.10.2023

02.11.2023

17

[TapayieabHOCTB TUIOCKOCTEN:
napaelbHble IIOCKOCTH

06.11.2023




18

CBolicTBa napasuieabHbIX IIOCKOCTEN

09.11.2023
[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI
19 Ha TUIOCKOCTH: TETPadp, KyO, 13.11.2023
napajuieJenunes
20 [TocTpoenue ceueHuit 16.11.2023
21 [TocTpoenue ceueHuit 97 11.2023
KonTpoapHas padora o Teme "IIpsimbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE.
HapaJIJIeJIbHocI;L I'T}I))ﬂMBIX U TUTOCKOCTEH" 30.11.2023
[TepnieHAUKYIAPHOCTD MPSIMOM U
23 TUIOCKOCTH: TIEPIICHINKYJISIPHBIC TIPSMBIC B 04.12.2023
IIPOCTPAHCTBE
24 [TpsmMble napansenbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH 07.12.2023
o5 [IpssmMble napaienbHble U
MEePIEHANKYIISIPHBIE K TTIOCKOCTH 11.12.2023
26 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH 14.12.2023
97 [Tpu3HaK neprneHAUKYISpHOCTH MPSIMOH U
IJIOCKOCTH 18.12.2023
28 Teopema o0 psIMOM NTEPIIEHAUKYISIPHON
MJIOCKOCTH 21.12.2023
29 TeopeMa 0 nIpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH 25.12.2023
30 TeopeMa 0 ipsIMOM ITEPIIEHAUKYIIIPHOU




IIJIOCKOCTH

28.12.2023

31

32

33

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

[leprieHIUKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU 0 TUIOCKOCTH,
paccTosiHuE OT IPSIMOM 0 TUIOCKOCTH

[leprieHIUKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU J0 TUIOCKOCTH,
paccTosiHuE OT IPSIMOM 0 TIOCKOCTH

34

[IepnieHauKyIsp U HAKIIOHHBIE!
PacCTOSIHUE OT TOYKH [0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

35

36

VYrbl B IPOCTPAHCTBE: YIOJI MEXAY
IIPSAIMOM U INIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JIBYTPAHHOI'O yIJla

37

JIByrpaHHBIN yroJI, TMHEHHBIN yrom
JIBYTPAHHOI'O yIJla

38

39

40

[IepnieHAMKyYISAPHOCTD INTIOCKOCTEN:
MPHU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

[lepneHAMKYISIPHOCTD MIIOCKOCTEM:
MPU3HAK NEPIEHIUKYIIPHOCTH JIBYX
IIOCKOCTEHN

[lepnieHqUKYASIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
IJIOCKOCTEeM




41

Teopema 0 TpEX NepHEeHIUKYISIPaAx

42
43

Teopema o Tpéx nmepneHAUKYIIpax

Teopema 0 TpEX nepHEeHAUKYIAPAX

44

KonTtponpHas pabora mo Temam
"TleprneHIUKYISIPHOCTD MPSIMBIX U
wiockocTe" u "Yribl MexXAy OpSMbIMU U
IUIOCKOCTSIMU"

45

46

47

ITousarue MHOI'OrpaHHHKa, OCHOBHEIC
9JICMCHTBI MHOI'OI'PAaHHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOTOT'PaHHHUKH, pa3BépT1<a
MHOI'OrpaHHHUKa

IIpusma: n-yronbHas Ipu3Ma; rpaHu U
OCHOBAHUA IIPU3MBI; IIpsiMas U HAKJIOHHAs
pU3MbI; OOKOBas ¥ TIOJIHAS TIOBEPXHOCTh
IIPU3MBI

[Tapannenenunesn, NpsMOYTOIbHBIN
napajuleeuIe] U ero CBOMcTBa

48

[Inpamuia: N-yrosgpHast TMpaMuIa, TPaHA
Y OCHOBaHUE MHUpaMubl; O0KOBas U
IIOJIHAS IOBEPXHOCTH IIUPAMHU/IBI;
IIpaBUJIbHAS U YCEUEHHAS IUPAMKUIA

49

[IpaBunbHBIE MHOTOTPAHHUKHU: TIOHSATHE
IIPaBUJIBHOTO MHOTOTPaHHUKA,
NpaBUIbHAS IPU3Ma U MTPaBUIIbHAS
NUpaMu/Ia; IpaBUiIbHAs TPEYTrolbHas
nUpamMua ¥ NpaBUWIBHBIN TETpadap; KyO

50

[IpencraBienue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1




UKOCadIp.

CumMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOYKH, MPSMOM, TNIOCKOCTH.

ol DIEeMEHTH CUMMETPUH B IMpaMuax, 1 0 0
napaieNenunesax, NpaBuIbHbIX
MHOTOT'paHHHKaX
59 Brruncienue 371eMEeHTOB MHOTOTPAHHHUKOB: 1 0 0
p€6pa, TuaroHanu, yribl
[Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN
53 MOBEPXHOCTU MPSIMON MPU3MBI, TUIOIIATH 1 0 0
OCHOBaHUH, TeopeMa 0 OOKOBOK
MOBEPXHOCTHU MPSIMON TPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTU MPABHILHOM MUPaAMUJIBI, 1 0 0
TeopeMa O IUIoaau OOKOBOH
MOBEPXHOCTU YCEYEHHON MTUPAMU/IBI
55 'I'<OHTp0J'II)Ha$I pa6f')Ta o TeMe 1 1 0
MHoOrorpaHHuku
56 [onsarue 06 006BEME 1 0 0
57 O0BEM UpaMuIbI 1 0 0
58 O0BEM mupamMuIbI 1 0 0
59 O0BEM UpaMuIbI 1 0 0
60 O0BEM mupamMuIbI 1 0 0
61 O0BEM npU3MBbI 1 0 0
62 O0BEM pU3MBI 1 0 0
63 O06BEM npu3MBbI 1 0 0
64 Kontponbras padota mo teme "O0bEMBI 1 1 0

MHOTOTPaHHHUKOB"




65

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHui. [loctpoeHue ceueHui B
MHOTOTPaHHHUKE

66

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUI: MEXKIY
JIBYMsI TOUKaMH, OT TOYKH 0 IPSIMOH, OT
TOYKH J10 IIOCKOCTHU, MEXKIY
CKPEILMBAIOIIUMUCS IPSIMBIMU

67

68

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3ALUS
3HaHui. Bbruncienue yrios: Mexy
CKPELIMBAIOILUMUCS MPSIMBIMH, MEXKIY
IPSIMOM U IJIOCKOCTBIO, IBYTPAaHHBIX
YIJIOB, YTJIOB MEXKY IIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paanyc, JuaMmeTp;
TUTOIIA/b IOBEPXHOCTH CEpHhI
B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomanb chepsl

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[y IpruvecKas MOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb HHHHHI{pH'—IeCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIAah OOKOBOM M MOJHOM
IIOBEPXHOCTHU

N300paxkeHne NUIMHAPA HA TIIOCKOCTH.
Pa3zBépTka unnunapa. CeueHus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroiue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,
o0pa3yromias 1 ock; IIIOLaaAb OOKOBOW U
IIOJIHON TIOBEPXHOCTH

Yceu€HHbI KOHYC: 00pa3yromme u
BBICOTA; OCHOBAaHHUA X OOKOBas
MMOBEPXHOCTh

10

N3006paxeHne koHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHus Konyca
(TUIOCKOCTBIO, MapalIeIbHON
OCHOBAHUIO, U IJIOCKOCTBIO, TPOXOAIIECH
yepes BEPIINHY)

11

12

KomOunanus ten BpamieHus u
MHOT'OTPaHHUKOB

MHororpaHHHK, OTIMCAHHBIH OKOJIO
cdepsl; cdepa, BcaHHAs B
MHOTOTPaHHHK HJIH B TEJIO BPAIICHUS

13

ITonsatue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

14
15

O06bEM UIMHApa, KOHYCa

O06BEéM mapa u riomazab chepbt

16

[TonoOHEbIe TeNa B MPOCTPAHCTBE.
COOTHOIIIEHUS MEXKTY TUIOIIAISTMHU
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ

17

18

KonrtponbHas pabora o temam "Tena
Bpaienus" u "O6beMsl Ten"

BCKTOp Ha IJIOCKOCTHU U B IPOCTPAHCTBC

19
20

CrokeHne 1 BIUHTAaHHE BEKTOpPOB

YMHOXKEHHUE BCKTOpPA HA YUCJIO




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JEHUCTBUH C
BEKTOPaMH

23

24

[IpsiMoyronbHas cucreMa KOOpJHHAT B
npoctpancTse. KoopanHatel BEKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrios Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI X PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cucTeMaru3anus 3HaHui. OCHOBHBIC 1
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEpPEOMETPUH

32 HToroBast KOHTpOJIbHAs paboTa 1

33 [ToBTOpeHue, 0600IIEHNE U 1
cHUcTeMaTu3alys 3HaHUI
[ToBTOpEeHME, 0000IIEHNE U

34 cUcTeMAaTH3anus 3HAaHUH. 3a1auun 1
IJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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