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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOTO Kypca «AureOpa M Hayala MaTeMaTHYeCKOro aHaiu3a» 0a30BOro
ypoBHs Ui oOyuaromuxcss 10 —11 kmaccoB paspaboraHa Ha ocHOBe dDenepasbHOTO TrocyAapCTBEHHOTO
00pa30BaTEeNILHOIO CTaHJApTa CpeaHero oomero oOpa3oBaHus, € YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, NPEAbABIAEMbIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U TPAJULMNA POCCUHCKOro 0Opa3oBaHMSL.
Peanuzanus nmporpammel o0ecrieyrBaeT OBJIAJCHHE KIIOUEBBIMU KOMIETEHIIUSIMH, COCTABIISIOIIUMHU OCHOBY
JUIS CaMOpPa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHMA, IEIOCTHOCTh OOIIEKYIBTYPHOTO, JHMYHOCTHOTO H
IIO3HABATEJILHOTO Pa3BUTHSI TMUYHOCTH 00YyYaIOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hawama MaTEMaTHYECKOTO aHaM3a» SBJSETCS OJHUM M3 HamOosee 3HAYMMBIX B
IporpaMMe cTapuiel IIKOJIbl, TOCKOJIbKY, C OJJHOW CTOPOHBI, OH 00ECIeYMBAET HHCTPYMEHTAIBbHYIO 0a3y AJis
U3y4EHHsI BCEX €CTECTBEHHO-HAYUYHbIX KYpPCOB, a C IPYrOi CTOPOHBI, (POPMHUPYET JIOTHUYECKOE U a0CTpaKTHOE
MBIIJICHHE YYaIIUXCsl Ha YPOBHE, HEOOXOAMMOM JUIi OCBOEHHUS KYypCOB HH(OPMATHKH, OOIIECCTBO3HAHMS,
UCTOPUH, CIIOBECHOCTU. B paMkax JgaHHOro Kypca ydalluecsi OBJaJEBAIOT YHHUBEPCAIbHBIM SI3BIKOM
COBPEMEHHOM HaykH, KOTopasi GOpMYIUPYET CBOU TOCTHKEHUS B MaTeMaTHYeCKol (opMme.

Kypc anrebpsl 1 Hayajl MaTeMaTHYECKOI0 aHAJIM3a 3aKJIaJbIBa€T OCHOBY JJIS YCIIEHIHOTO OBJIAJACHUS
3aKOHAMH (U3WUKH, XUMHUH, OMOJIOTHH, IMOHUMAHUS OCHOBHBIX TCHJICHIIMH 3KOHOMUKHA M OOIIECTBEHHOM
JKU3HH, IMO3BOJIACT OPUCHTHUPOBATHCSA B COBPEMCHHBIX LII/I(l)pOBI)IX U KOMIIBIOTCPHBIX TCXHOJOIUAX, YBEPCHHO
UCIIOJIb30BaTh UX B MNOBCEJHEBHOM XHU3HU. B TOXe Bpems oBnaseHue abCTPaKTHBIMU UM JIOTUYECKU CTPOIMMHU
MaTeMaTHYECKUMH KOHCTPYKLIMSIMU pa3BUBA€T YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAThH
UCTUHHOCTh YTBEPXKACHMSI, UCIOJIb30BaTh O00OIIEHNE M KOHKPETH3alUI0, aOCTparupoOBaHUE U aHAJIOTHIO,
dbopMHpyeT KpeaTUBHOE U KPUTHUECKOE MbIIUICHUE. B Xo1e u3ydeHust areOpsl 1 Havaa MaTeMaTHYECKOTO
aHamu3a B CTapuled IIKOJe Yydyalludecss MOJy4aroT HOBBI ONBIT pElIeHUs NpUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHMsSI MaTeMaTHYEeCKUX MOJENIeH peajbHbIX CUTyallud W HMHTEpIpeTaluu
IMMOJIYYCHHBIX peHIeHHﬁ, 3HAKOMATCA C MIpUMEpaMU MAaTEMATUICCKUX 3aKOHOMCpHOCT€I>'I B I[IpUpOJC, HAYKC U B
HNCKYCCTBE, C BBIAAIOIUMUC MATEMATUYCCKUMU OTKPBITUAMHA U UX aBTOpaMHU.

Kypc oOmagaer 3HauuTENbHBIM BOCIUTATEIbHBIM IHOTEHIMAJIOM, KOTOPBIM peanu3yercs Kak uepes
y4eOHBIM MaTepuall, cliocoOCTBYIOMUI (OPMUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS, TaK U Yepe3 CHelUuPUKY
yueOHO! AeSITeTbHOCTH, TPEOYIOIIeH CaMOCTOSTENbHOCTH, aKKYPaTHOCTH, IPOAOKUTEILHON KOHIIEHTpaLUU
BHUMAaHHMS U OTBETCTBEHHOCTH 32 MOJYYEHHBIA PE3yJIbTarT.

B ocHoBe meTonuku 00ydyeHus anreOpe M HadyajgaM MaTeMaTUYeCKOIro aHaIM3a JIEKUT AesITebHOCTHBII
HOPUHIUI O0YyYEHHUSL.

CrpykTypa Kypca «Anrebpa U Hayajga MaTeMaTHYECKOro aHaliM3a» BKIIOYAeT Cleaylolue
COACPKATCIIBHO-MCTOANUICCKUC JIMHUU: «Yucna n BBIYUCICHUS», ((q)}IHKIII/II/I n rpaq)m(n», ((YPaBHeHI/Iﬂ u
HepaBeHCTBa», «Hauana MaremaTuueckoro aHaiusa», «MHOXecTBa U JIOTMKa». Bce OCHOBHbIE
coJiepKaTeIbHO-METOJUYECKUE JTMHUM M3y4aloTcs Ha NPOTSDKEHHM JBYX JIeT oOydeHHs B cTapliei mikolie,
€CTECTBEHHO JIOMOJHSAA IPYr APyra U MOCTENIEHHO HACBIIAsCh HOBBIMM T€MaMu U paszaenamu. JlaHHbIN Kypc
ABJIICTCA HWHTCTPATUBHBIM, ITOCKOJIBKY O6’B€211/IH$[€T B cebe COACPIKAHNUE HCCKOJIBKUX MATCMAaTHYCCKUX
JUCIUIIIINH: aﬂre6pa, TPUTOHOMETPHUA, MaTeMaTHYeCKHi AHAJIN3, TCOPUA MHOXKECTB U AP. ITo MEpPE TOI'O0 Kak
yyaliyecsi OBJaJeBalOT BCE Oojiee MIMPOKMM MaTEeMAaTHYECKUM ammaparoM, y HHX IOCIeA0BaTeIbHO
dopMHpyeTCsT M COBEpIICHCTBYETCS YMEHHME CTPOMTh MaTeMaTHUECKyl0 MOJelb peaJbHONW CHUTYyalluHu,
NPUMEHSTh 3HAHUA, TOJyYEHHbIE B Kypce «Anredpa W Hadajga MaTeMaTHYEeCKOTO aHaiu3ay, JJIs PeLIeHHs
CaMOCTOSITENIbHO Cc(HOPMYITMPOBAHHOW MaTeMaTUUYeCKOM 3ajayu, a 3aTeM HHTEpHpPEeTUPOBATH MOJYyYEHHBIH
pe3yJbTarT.

CopnepxaTenbHO-MeTOANYeCKas JUHUA «UMcaa W BBIYUCICHHS» 3aBepiiaeT (OpMUPOBAHHE HABBIKOB
UCIIOJIb30BaHUsl JIEUCTBUTENIBHBIX YHCEN, KOTOpoe ObUIO HAayaTO B OCHOBHOM miKoyie. B crapmieil mkose
oco0oe BHHUMaHHE YACITACTCA CbOpMI/IpOBaHI/IIO IMPOYHBIX BBIYHUCIHUTCIBHBIX HABBIKOB, BKIIIOYAIOMIHUX B ceOst
UCIIOJIb30BaHUE PA3MUYHBIX (OPM 3aMUCH JIEHCTBUTEIBHOTO 4YHCIA, YMEHHE pPallMOHAJIbHO BBIMOIHATH



JNEeUCTBUS C HUMH, JleNaTh HPUKHUIKY, OLEHMBaTh pe3ynbraT. OOydaromuecs MONIy4aroT HaBBIKU
npuOIMKEHHBIX BBIYMCIICHUH, BBIMOJHEHHUS ACUCTBHMA C YHCIaMM, 3aIMCAHHBIMU B CTaHIApTHOU Qopme,
UCIIOJIb30BAaHUSI MAaTEMATUUECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAXKEHUH.

JIlunus «YpaBHEHUS U HEPABEHCTBA» PeaIM3yeTcsl Ha MPOTSHKEHUH BCEro 0Oy4eHus B cTapliel 1IKoue,
IIOCKOJIBKY B Ka&XIOM paszeie IporpaMMbl IPEJyCMOTPEHO pELICHHE COOTBETCTBYIOLIMX 3a1ad.
OOyyaromuecs OBJIQJEBAIOT PA3IMYHBIMU METOJAMU PELICHUs LENbIX, PAlMOHAIBHBIX, UPPALlMOHAIbHBIX,
MIOKA3aTeIbHbIX, JIOTApU()MUUYECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHUI, HEPAaBEHCTB U HUX CHCTEM.
[Tony4yeHHble yMEHMsI UCHOJIb3YIOTCS MPH UCCIEAOBAaHMM (YHKUMH C MOMOLIBIO IPOU3BOJHOMN, PELIEHUU
NPUKIAJHBIX 3a/a4 U 3aJa4 Ha HaXOKJIEHHWE HauOONbIIMX M HAaUMEHBIIMX 3HaueHu ¢yHkuuu. [lanHas
coJiepKaTeNbHas TMHUS BKIIOYaeT B ce0s Takxke popMUpPOBaHUE YMEHHUN BBIMOIHATE PACYETHI 110 (hOpMYyIIam,
npeoOpa3oBaHus IENbIX, PALMOHAIBHBIX, UPPALMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHUH, a TaKkKe
BBIP@KEHU, colepxkalux CTerneHu U sorapudmel. braronaps m3ydeHuro anredpandeckoro marepuala
IPOMCXOIUT JalibHEilee pa3BUTHE AITOPUTMHUYECKOIO M aOCTPAKTHOIO  MBIIUICHUS — ydallluxcs,
(GOopMHpYIOTCS. HAaBBIKM JIEAYKTHBHBIX DPACCYXIEHUH, pabOThl ¢ CUMBOJBHBIMH (hOpMamH, MpEACTaBICHUS
3aKOHOMEPHOCTE M 3aBUCHMOCTEW B BHJIEC PABEHCTB M HepaBeHCTB. AnreOpa mpemiaraetr 3¢ddQexTuBHblie
MHCTPYMEHTHI JJIS PELEHUS NPAaKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a]1a4, HarJIJHO JEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK S13bIKa HAyKH.

CopepxarenpbHo-MeTonnyeckass JTUHUS «DyHKUMM U TpadUKU» TECHO NEPEIIeTaeTcs ¢ APYyruMu
JUHUSAMH Kypca, IIOCKOJIBKY B KAaKOM-TO CMBbICIE 3a1a€T IIOCIEN0BATEIBHOCTh H3y4YEHUs Marepuana.
N3yueHue CTeNeHHOM, oKa3aTelbHOM, JorapuMUUECKOd U TPUTOHOMETPUUECKUX (DYHKIIHMI, UX CBOHCTB U
rpauKOB, HCII0JIb30BaHUE (DYHKIMH [T pelieHus 3aa4 U3 APYruX y4eOHbIX MIPEeIMETOB U pealbHON KU3HU
TECHO CBSI3aHO KAaK ¢ MATEMAaTHMYECKUM aHAJIU30M, TaK U C PEUICHUEM YpaBHEHUHN M HepaBeHCTB. lIpu 3Tom
Oonplioe BHUMaHUE yaensercss (OPMUPOBAHHMIO yMEHHUS BBIpaXaTh (OPMYIaMHU 3aBUCHMOCTH MEXIY
pa3IMYHBIMKM BEJIMYMHAMM, HCCIIEJ0BaTh MNOJY4YEHHblE (DYHKIUHU, CTPOUTh UX rpaduku. Marepuan 3Toil
COJIEpKaTeNIbHOM JIMHUM HALEJIEH HAa pa3BUTHE YMEHHMHM M HABBIKOB, MO3BOJIAIOIIUX BBIPAKATh 3aBUCUMOCTH
MEXy BEIUYMHAMH B pa3iIMyHON (opme: aHaNUTHYECKOHM, rpaduueckoil M cioBecHOil. Ero usydyenue
CIIOCOOCTBYET Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOLICHHI0O M KOHKPETH3AIlHH,
HCIIOJIb30BaHUIO aHAJIOTUH.

CopnepxarenpHas nuHMs «Hadama MaTeMaTMYeCKOro aHalIM3a» IMO3BOJISIET CYIIECTBEHHO PAaCUIMPUTH
KpYr' KaKk MaTeMaTHYeCKUX, TaK M MPUKIAJHBIX 33]ad, JOCTYIMHBIX OOy4YalolMMCs, Y KOTOPBIX MOSBIISIETCS
BO3MOXXHOCTh HCCIIE€IOBaTh U CTPOUTH Ipaduku (QYHKIMH, ONpenensTh UX HauOOJbIINE W HaUMEHbIINE
3HAu€HUsl, BBIUUCIATH IUIOMAaU Uryp u 0ObEMBI Tell, HAXOUTh CKOPOCTH U YCKOPEHHS IpoueccoB. JlaHHas
coJepaKaTeNbHas JTUHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTH IIOCTPOCHHUS MAaTEMaTUYECKUX MOJEIEH PEaIbHBIX
CUTyallMi, HaXOXKIEHUS HAWIYYIIEro PEIICHHs B NPUKIAJHBIX, B TOM YHUCJIE COLUAIBHO-D)KOHOMUYECKHUX,
3a7a4ax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOrO0 aHaju3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-IOIrMYECKOT0 U KPEaTMBHOTO MBIIUICHHUS, (POPMUPOBAHUIO YMEHHUI pacrio3HaBaTh MPOSBICHUS
3aKOHOB MaTE€MaTHUKM B HayKe, TEXHUKE M McKyccTBe. OOydarolyecs y3HAlOT O BBIJAIOIIUXCS pe3ysbTarax,
IIOJIyYEHHBIX B XOZI€ Pa3BUTHsI MaTEMAaTUKU KaK HAyKH, U UX aBTOpaXx.

CopepxarenbHO-MeTOANYECKAs! JTUHUS «MHOXeCTBa U JIOTUKa» B OCHOBHOM IIOCBSILIEHA 3JEMEHTaM
TEOPHUH MHOXKECTB. Te€OpEeTUKO-MHOKECTBEHHBIE IIPEJACTABICHUS IPOHMU3BIBAIOT BECh KypC IIKOJIBHOMU
MaTeMaTHKH U TpesiaraloT Hauboiee yHUBEpCaIbHbIHN A3bIK, 00ObEAMHSIONINNA BCE pa3/iesibl MATEMaTUKH U €€
IIPUIOKEHUHN, OHU CBSA3BIBAIOT Pa3HblE MATEMAaTUYECKUE TUCLUILINHBI B eAMHOE 1ienoe. [1oaToMy BakHO aTh
BO3MOKHOCTh IIKOJBHUKY IIOHMMaTb TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMAaTHKU H
HCITOJIB30BAaTh €0 JUISl BBIPAKEHUSI CBOMX MBICIIECH.

B kypce «Anrebpa M Hauyala MaTeMaTH4YeCKOrO aHalIM3a» MPHUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTHYECKOTr0 MOJICIMPOBAaHUS, KOTOpbIE MpHU3BaHbl C(HOPMUPOBATH HABBIKM MOCTPOCHHS MoJeei
peaIbHBIX CUTYyallud, MCCIENOBAaHUS 3TUX MOJEJel C MOMOIIBI0 amnmapara anreOpsl 1 MaTeMaTH4eCKOro
aHaJIM3a M UHTEPHpPETALMM NOJYYEHHBIX PE3YJIbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXKIBIM U3 pa3/ielioB
IIPOrPaMMBI, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO MUCIONb3YETCs UIsl PeIIEeHUs TPUKIAaHbIX 3a1a4. [Ipu
pELICHUH peallbHBIX MPAaKTUYECKUX 3aJad Yydalluecs pa3BUBAIOT HAOII0JATeIbHOCTb, YMEHHE HaXOJIUTh



3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIb30BaTh aHAJIIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH MPOOIIEMY.
HearenbHOCTh 1O (OPMHUPOBAHUIO HABBHIKOB DELICHHUS NPUKIAIHBIX 3aJad OpraHu3yeTcsi B Mpoliecce
U3YYCHHUS BCEX TeM Kypca «Airebpa v Hayalla MAaTEMaTHYECKOTO aHAIA3aY.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOoM 1utane Ha M3ydyeHue Kypca anreOpbl M Hayal MaTeMaTHYECKOro aHaiu3a Ha 0a30BOM ypOBHE
oTrBojuTCs 2 yaca B Henento B 10 kiacce u 3 yaca B Hepento B 11 kimacce, Bcero 3a nBa roja odydenus — 170
4acoB.

COJAEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

Yuciia 1 BBIYUCICHUSA

Pammonanbupie  ymcina. OOBIKHOBEHHBIE W JIECATHYHBIE JpPOOHM, MPOIEHTHI, OECKOHEUHBIC
nepuoanyYeckne apodu. ApudmeTrrueckue oOrnepaluyd ¢ palMoOHATBHBIMU YHCIaMHU, MpeoOpa3oBaHUs
YHCIIOBBIX BbIpakeHUH. [Ipumenenue npodei 1 mpoLEeHTOB JUIsl PEeLIeHNs MPUKIIaJHbIX 33a4 U3 pa3IMyHbIX
oTpacJieil 3HaHUM U peasbHON KU3HHU.

JeiicTBuTenpHbIe YKcna. PannoHanpHBIE M MppalMOHATbHBIE YMCIA. ApU(METHUYECKUE ONEepanuu C
NEHUCTBUTENbHBIMU yHuciaMu. [IpuOinxEHHbIE BBIUMCICHUS, IPaBHJIa OKPYIJICHUS, NMPUKUIKA U OLEHKa
pe3yJipTaTa BBIYMCICHUN.

Crenenp ¢ uenslM nokaszareneM. CranpaptHas ¢opma 3anucu  JIGHCTBUTEIBHOIO  4YHCIA.
Wcnonb3oBanue noaxosuie popmbl 3anucu JEHCTBUTENBHBIX YMCEN JJIS PELICHUS MPAaKTUYECKUX 3a7ad U
IPEJICTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajdbHOM cTemeHu. JlelcTBUA ¢ apuU(PMETHYECKMMU KOPHSAMHU
HaTypaJIbHOM CTEIICHH.

CuHyC, KOCUHYC M TaHT€HC YHMCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOIO
apryMeHra.

YpaBHeHus! M HEpABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPa30BaHHUS.

[IpeoOpa3oBanre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHbBIE TPUTOHOMETPUUECKHE (POPMYIIBL.

YpaBHeHuUe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHrne HepaBeHCTBA. MeTo 1 HHTEPBAJIOB.

Permenue nenbIx U 1poOHO-pAlMOHANIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemenne nppannoHaIbHBIX YPaBHEHUI U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPAaBHEHHM.

[IpuMeHeHre ypaBHEHUN M HEPaBEHCTB K PELICHMIO MAaTeMaTHYEeCKHX 3aJad W 3a/ad U3 paziIudHbIX
o0acTeil HayKH U pealbHOM KU3HHU.

DOyHKIUH U rPpapuKu

OynK1us, crocoosl 3ananus GyHkuun. I'papux Gyaxnun. Bzanmuo oOpatHblie GyHKINU.

Ob6nacte ompezneneHuss U MHOXKecTBO 3HaueHuM ¢yHkuuu. Hymu dynkuun. I[pomexyTtku
3HAKOMOCTOSHCTBA. YETHBIE 1 HEUETHBIE (DYHKIIUU.

CrenenHass (yHKIMS C HaTypajJbHBIM M IIeNbIM Moka3aTeneMm. EE cBoiictBa u rpaduk. ColcTBa H
rpaduK KOpHS N-Oi CTETIEeHH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpeAeNieHne TPUTOHOMETPUYECKUX (YHKIUH YHCIOBOrO
apryMeHra.

Havana maTeMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUS TOCIE0BaTeIbHOCTEH. MOHOTOHHBIE MTOCIE10BATEILHOCTH.



Apudmernueckass U reoMmerpuueckas mnporpeccuu. beckoHeyHo yObIBaiomiasi TreoMeTpuYecKast
nporpeccusi. Cymma 6€CKOHEYHO yOBIBAIOIICH reOMeTpHUeCKOl mporpeccuu. @opmMyria CII0KHBIX MPOICHTOB.
Hcnonp3oBanue nporpeccuu Juisi pelieHus pealbHbIX 3a/1ay MPUKIaJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHokecTBO, omnepanuu Haj MHOkecTBaMu. Jlmarpammbl Dinepa—Benna. [IpuMeHeHue TeopeTuko-
MHOKECTBEHHOTO anmnapara JJisi OUCaHUs PEAIbHBIX MPOIIECCOB U SIBIICHUN, IPU PEIICHUH 3a/1a4 U3 JIPYTUX
y4eOHBIX TPEAMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BLIYUCICHUA

Hatypanbnble u nensie uncia. [Ipu3Haky 1eNMMOCTH LIEIBbIX YACE.

CreneHsb ¢ palluOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTuynble U HATypaIbHBIE JOTapU(PMBI.

YpaBHeHHUs! M HEpaABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMOHAIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs U HEPAaBEHCTBA.

CucreMbl JTMHEWHBIX ypaBHEHUH. PenieHue NpPUKIAIHBIX 3aJad C IIOMOILBIO CHUCTEMBI JIMHEHHBIX
YpaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHNE ypaBHEHHMH, CUCTEM U HEPABEHCTB K PEILIECHUI0 MATEMaTHYECKUX 3aJad W 3a7ad U3
pas3InYHbIX 00JIacTe HAYKU U peabHON )KU3HH.

DyHKIUHN U ITpagUKH

Oyukuus. llepuonnueckue ¢yHknuu. IlpomexxyTku MOHOTOHHOCTM (GYHKIUMU. MakCUMyMbl U
MUHUMYMbI QyHKIMU. Hanbosblee 1 HauMeHbIlee 3HaueHne (PyHKIIMM Ha TPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TPaQUKH.

[TokazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaUKH.

Ucnonp3zoBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHI U IMHEWHBIX CUCTEM.

Hcnons3zoBanue rpadukoB GYHKIMA I8 HMCCIEJOBAHUS MPOIECCOB W 3aBUCHMOCTEH, KOTOpBIE
BO3HHUKAIOT MPH PELICHUHU 33]a4 U3 APYTUX YUeOHBIX MPEIMETOB U pealbHON JKU3HH.

Havyana maTreMaTH4ecKoro aHajamusa

HenpepeiBable pyHKIIMU. MeTon MHTEPBAIOB /1JIsl pELICHHUS] HEPABEHCTB.

[TpousBoaHas ¢pyHkiuu. ['eomerpuueckuii 1 GU3NYECKUI CMBICI TPOU3BOIHOM.

[Tpon3BoHbIE 37€eMEHTapHBIX (QYHKIMNA. POPMYIbI HAX0XKIEHHUS TPOM3BOIHON CYMMBI, TIPOU3BEIECHUS
¥ YaCTHOTO (PYHKITHH.

[TprMmeHeHre MPOU3BOIHON K HCCieI0BaHUI0 (DYHKIIMH HA MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxneHnue
HauOO0JIbIIEr0 U HAMMEHBIIEro 3HaYeHHs] PYHKIIMU Ha OTPE3KeE.

IIpuMeHeHrne NPOU3BOIHOM I HAXOXKACHUS HAWIydlIero PEeUIeHUs B INPUKIAAHBIX 3a1adax, s
OTIpeieNIeHUs] CKOPOCTH Ipolecca, 3a1aHHOr0 (POpMYIION MU rpadukom.

[TepBoobOpaznas. Tabauma nepBooOpa3HbIX.

WNuTterpan, ero reoMeTpudyeckuid W (U3HYECKUN CMBICT. BprdmciieHne uHTErpaiza 1o Gopmysie
Herorona—IJleii6anna.



IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenune yueOHOro mpenmera «MaTemaTuka» JODKHO OOecredMBaTh JOCTH)KEHHE Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHUS  CICAYIOIIUX  JMYHOCTHBIX, METANpPEIMETHbIX U  IMPEeIMETHbIX
00pa30BaTeNIbHBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE  pe3yNbTaThl  OCBOGHHS  NporpamMmbl  ydyeOHOro  mpeamera  «Marematuka
XapaKTEepPU3YKOTCS:

['paxxnanckoe BociuTaHue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKOH MO3HIHMUA OOYYAIOMIErocss KaK aKTHBHOTO W OTBETCTBEHHOTO
YJleHa POCCHUUCKOro O0OIecTBa, NPEICTaBICHHMEM O MaTeMaTHYEeCKHX OCHOBAaX (YHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHM, IPOLEAYp I'paKAaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHl U Mp.), YMEHUEM
B3aMMOJICHCTBOBATH C COLMATBHBIMU MHCTHTYTAMH B COOTBETCTBUU C MX (DYHKIUSIMU ¥ HA3HAUCHUEM.

[TaTproTryeckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUICKON TIpakJaHCKOM WIESHTHYHOCTH, YBAXKEHUS K TNPOIUIOMY U
HACTOSIIIEMY POCCUMCKOM MaTeMaTHUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSIM POCCUUCKUX
MaT€MaTUKOB M POCCUHCKOM MAaTEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX JIOCTMKEHHI B JIPYTHX
HayKax, TEXHOJIOTHUX, CPepax YKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHHEM JYyXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona; cGOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMUSI, ITUYECKOTO IOBEJICHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHIXKEHUU HAyKH U
JeSITEbHOCTHIO YIEHOT0; OCO3HAHMEM JIMYHOTO BKJIAIa B IOCTPOSHUE YCTOHYNBOTO OYIYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

3CTETUYECKUM OTHOILIEHHEM K MHpY, BKJIIOYas ACTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3314, PEIICHUN, PACCYKICHUN; BOCIPUMMYUBOCTHIO K MAaTEMAaTUYECKUM aCIEKTaM Pa3IudHbIX
BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUs TPUMEHATh MaTeMaTH4YecKHUe 3HaHHWsS B HMHTEpecax 3J0pOBOTO U
Oe3omacHoro obOpasza >KM3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pOBBIO (310pOBOE MUTAHHE,
cOaNaHCUPOBAaHHBIM PEXUM 3aHATHUH M OTIbIXa, peryispHas (u3nueckas akTUBHOCTb); (PU3NYECKOTO
COBEPILEHCTBOBAHUS, IPH 3aHATUAX CIOPTUBHO-03/I0POBUTENBHOMN AESITENBHOCTHIO.

TpynoBoe BocnTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYAOJIOOUs; HMHTEPECOM K pa3IudyHbIM chepam
MpoeCCHOHAIBHON ACSITEIILHOCTH, CBA3AHHBIM C MAaTEMATUKONU U €€ MPUJIOKEHUSIMH, YMEHUEM COBEPIIATH
OCO3HaHHBII BBIOOp Oynymied mnpodeccu W peann3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC ILJIAHBL;
TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa3oBaHHUIO M CaMOOOPAa30BAHMIO HA MPOTSKEHHUH
BCEU JKM3HU; TOTOBHOCTHIO K AKTMBHOMY YYAaCTHIO B PEIICHHH NPAKTUYECKUX 3a/ad MaTeMaTH4YeCKOU
HaIpPaBJIECHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYPHhI, IOHUMAHUEM BIIUSHUS COLIMATHLHO-KOHOMHYECKHUX
IIPOLIECCOB HAa COCTOSIHME NPUPOJHOM M COLMAIbHOM Cpelbl, OCO3HAHHWEM TIJIOOANBHOTO XapakTepa
AKOJIOTUYECKHUX TPOOJIeM; OpHUeHTalleld Ha MPUMEHEHHE MaTEeMaTHYECKUX 3HAHWM ISl pelieHus 3a/ad B
o0JacTu OKpyXaroliel cpenbl, MIAaHUPOBAHHUS TMOCTYNKOB M OIEHKH HMX BO3MOXKHBIX TOCIEACTBHUNA IS
OKPYKarOILEH Cpebl.

[{eHHOCTH Hay4YHOTO MO3HAHUSA

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOW TPAKTUKH, TIOHMMaHHWEM MaTeMaTHYeCKOW HayKh Kak cQepbl dYeloBeYeCKOn
JeATETbHOCTH, ATAloB €€ pa3BUTUS M 3HAYUMOCTH JUIsl Pa3BUTHUS LMBUIM3AIMU; OBJIAJACHUEM SI3BIKOM



MaTE€MaTUKU U MaTEMaTUYECKON KYJIbTYpOU KAaK CPEIACTBOM ITO3HAHMS MHUpPA; FOTOBHOCTBIO OCYIIECTBIIATH
IIPOCKTHYIO U UCCIIEI0BATEIbCKYIO IE€ATEIbHOCTD HHAUBUYAJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertamnpenMeTHble  pe3yNbTaThl OCBOCHHUS MPOrpaMMbl  ydeOHOro mpenmera «MaremaTuka
XapaKTepU3YIOTCS OBJAJCHHEM YHHBEPCAJIbHBIMU HO3ZHAGAMENbHOIMU OClCMEUAMU, YHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OeLiCMUAMU, VHUBEPCATbHIMU Pe2YIAMUBHbIMU 0eUCMBUIMU.

1)  Vuueepcanvuvie nosnasamenvuvle Oeticmsus, obecnevusaiom —Gopmuposarue 06A306biX
KOZHUMUBHBIX NPOYECCO8 00YUarowmuxcsa (0c8oeHue mMemooo8 NO3HAHUSA OKPYIHCAloue20 Mupa, npumeHeHue
JIO2UHECKUX, UCCTIe008amMeNbCKUX Onepayuil, yMeHull pabomams ¢ uHgopmayuei).

ba3zoBbleniornueckueiecTBUA:
®BBLISIBIISITh M XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKKM MATEMaTHYECKUX OOBEKTOB, MOHSITHH,
OTHOUICHUH MEXAY NOHATHAMH;, (GOpPMYIUPOBATh OMNPEICICHUs IOHATHI; YyCTaHABIMBATh
CYILIECTBEHHBIA MPHU3HAK KJIAaCCU(UKALUK, OCHOBAHUS i1 0OOOIIEHUS U CPaBHEHUS, KPUTEPHUU
POBOIUMOTO aHAJIHN3a,;
® BOCIIPUHMMATh,  (QOpMyIHpoOBaTh U  MPEoOpPa3OBBIBATH  CYXKIEHUS:  YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00INE; YCIOBHBIC;

¢ BBLISIBIISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBS3M U MPOTHBOpeuus B ¢akTax, JaHHBIX,
HAOJIOCHUSAX M YTBEPKICHMAX; MpeuiaraTb KPUTEPHUU JUIS BBIABICHHS 3aKOHOMEPHOCTEH W
MPOTHUBOPEUHNL;

e [eIaTh BBIBOJABI C HCIOJH30BAHWEM 3aKOHOB JIOTWKH, JCIYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKTIOUeHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® [IPOBOJIUTH CaMOCTOSTEIBHO JIOKA3aTENbCTBA MATEMAaTHYECKUX YTBEPKICHUH (IpsAMbIE U OT
MPOTUBHOTO), BBICTPAMBATh APTryMEHTAllMIO0, TPUBOAUTH TMPUMEPbl U  KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

® BLIOMpATh CMOco0 perieHus y4yeOHOW 3ahauu  (CpaBHHBATh HECKOJIBKO BapHaHTOB pELICHHUS,

BHIOMPATh HANOOJIEE TOIXOASIIIHA ¢ YIETOM CAMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).
bazoBeienccenoBaTenbCKUEACHCTBHS:
® [ICTI0JIB30BaTh BOMPOCH KaK UCCIIEOBATENLCKUI MHCTPYMEHT MO3HAHUS;, (DOPMYIUPOBATH BOIIPOCHI,
¢ukcupyronue MnpoTuBopeure, NnpodiaemMy, ycTaHaBIMBaTh HMCKOMOE U JaHHOE, (HOpMHUpOBATH
TUIIOTE3Y, ApIryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE,

® [IPOBOJIUTH CaMOCTOSITEJIHHO CIUIAHMPOBAHHBIA AKCIEPUMEHT, HCCIENOBAHWE IO YCTAHOBIICHUIO
0COOEHHOCTEH MaTeMaTn4eckoro o0beKTa, SIBJICHUS, IPOLecca, BBIIBICHUIO 3aBUCUMOCTENH MEXIy
00BEKTaMU, SIBJICHUSIMH, TIPOIIECCAMH;

® CaMOCTOATENIBHO  (hOpMYJIMpOBaTh OOOOIIEHUS W BBIBOJBI IO pe3yiabTaTaM IPOBEAEHHOTO

HaOIO/IeHUs, HCCIE0BaHUs, OIICHUBATh TOCTOBEPHOCTH MOJYUYEHHBIX PE3YyIbTaTOB, BHIBOJOB U
000011IeHHNI];

® [I[POrHO3UPOBATh BO3MOYKHOE pPAa3BUTHE IMpoOIlecca, a TAaKXKe BbIIBUTaTh MPEANOJIOKEHUS O €ro

Pa3BHUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueii:

® BEISIBIIATE JICPUIIMTE HHPOPMAIIHH, JTaHHBIX, HEOOXOIUMBIX JIJIT OTBETa Ha BOMPOC W JJIS PEIICHUS

3a/1a4u;

® BEIOMpATh WH(GOPMAIIUIO U3 UCTOYHHKOB PA3IMYHBIX THIIOB, aHATM3UPOBATh, CHCTEMATH3HPOBATh H

MHTEPIPETHPOBATH HHPOPMAIIMIO PA3TUYHBIX BUIOB U (hOPM MpeICcTaBICHHUS;

® CTPYKTYpPHPOBAaTh HWH(POPMALUIO, TPEACTABIATH €€ B pa3IuyHBIX (QopMax, HWILTIOCTPUPOBATH

rpaduvecKku;

® OIICHUBATh HAJIEKHOCTH MHPOPMAITUH TT0 CAMOCTOSITENEHO CHOPMYITHPOBAHHBIM KPUTEPUSIM.



2) Yuusepcanvnvie KoMmMyHuUKamugnwle Oelicmeus, obecneuusaiom chopmupo8aHHOCmMy COYUATLHBIX
HABLIKOG 00YUAIOUUXCSL.
Oobuenue:
® BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKAECHUS B COOTBETCTBUU C YCIOBUSMHU U IEIAMU OOLICHUS;
SCHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U IMMCbMEHHBIX TEKCTaX, AaBATh
HOSCHEHMSI 110 X0y PELIeHUs 3a7a4yi, KOMMEHTHUPOBATh [10JIy4YEHHbII pe3ysbTar;

®B X0J/i¢ 00CYXKIEHHUS 3a/1aBaTh BOIPOCHI IO CYILECTBY 0OCYXIaeMOH TeMbl, IPOOIEMBbI, perIaeMoi
3aJjauy, BBICKA3bIBATh WJIEU, HALICJIEHHbIE HA IOMCK PEIEHHs; COMOCTABIATh CBOM CYXIEHHS C
CYXJIECHUSIMH JPYTUX Y4YaCTHUKOB JMAJIOTa, OOHApY)KMBaTh pa3MyMe U CXOJCTBO IO3UIHH; B
KOPPEeKTHOH (popme hopMyIHpOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;

®[IPEJCTABIATh  PE3YJNbTaThl  PEUICHHA  3a/Jauyd, OKCIEPUMEHTa, HCCIECIOBaHMs, IPOEKTa;
CaMOCTOSITENILHO BbIOMPATh (pOpPMAT BBICTYIUIEHUS C YYETOM 3aJay MpPEe3eHTallud U 0COOEHHOCTEH
ayJUTOpUU.

CoTpyIHUYECTBO:

® [[OHUMaTh U HCIOJb30BATh NPEUMYILECTBA KOMAHJHON M MHIMBHYaIbHOH paOOThI IPU pEIIEHUU

y4eOHBIX 3a/a4; NPUHUMATh [EJb COBMECTHOW JIESATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIMIO
COBMECTHOM pabOThI, pacHpelensiTh BHUABI paboT, JOTOBApHBATHCS, OOCYXKIATh IPOLECC H
pe3yiabTar paboThl; 000011aTh MHEHUS! HECKOJIBKUX JIFOJICH;

® yJaCTBOBATh B IPYMIIOBBIX (opMax paboTsl (00CYyX)aeHUsI, 0OMEH MHEHHIA, «MO3TOBBIC IITYPMBD» U

UHbIE); BBIIOJIHATH CBOK 4acTh PabOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C APYTMMH 4YJIE€HAMHU
KOMaH[Ipl; OLEHMBAaTh KadyeCTBO CBOEro BKJaJa B OOMMH MPOAYKT IO KpUTEPUSM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamuesnsie oeticmsus, obecneuusaom Gopmuposanue CMblCi08bIX YCMAHOBOK
U HCUSHEHHBIX HABBLIKOG TUUHOCTIU.

Camoopranuzanus:

COCTABIIAATh IUIAH, AJITOPUTM PEIICHUS 3a/1a4d, BHIOMPATh CIOCOO pEIIeHUs ¢ YYETOM HUMEIOIIUXCS
pECypcoB H COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATh BapUAHTHI PEIICHUH C
y4€TOM HOBOM HH(pOpMaILIUH.

CaMOKOHTpOIIB:

®BJa/IeTh HaBBIKAMU [O3HABATENbHOM pe(iIeKCMH KaK OCO3HaHMs COBEpILIAEMBbIX JeHCTBUH U

MBICJIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB; BIAJETh CIOCOOAMHU CAMONPOBEPKU, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHHsl MaTeMaTH4YeCKON 3a1auH;
® [IPEIBUAETh TPYAHOCTH, KOTOPBbIE MOTYT BOSHUKHYTh IIPU PEIIEHUH 3a/1a4l, BHOCUTbh KOPPEKTUBHI B
NeSITeTIHbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEH;

® OIICHWBATh COOTBETCTBHE pE3yNIbTaTa IENM M YCJOBUSAM, OOBACHATH NMPHUUHBI JTOCTHIKCHUS WU
HEJIOCTUKEHUS PE3y/bTAaTOB JESITEeIbHOCTH, HAXOIUTh OMIMOKY, AaBaTh OLEHKY MPHUOOPETEHHOMY
OTIBITY.

IHPEAMETHBIE PE3YJIbTATHI

OcBoenne y4eOHOTO Kypca «Anrebpa W Hayalla MaTeMaTHYeCKOrO aHaln3a» Ha YPOBHE CPEIHETO
o0miero o0Opa3oBaHMs JOJDKHO OOECTEeUnBaTh JOCTHIKEHHE CIEAYIONUX TMPEAMETHBIX 00pa3oBaTEIbHBIX
pe3yJIbTaToB:

10 KJIACC

Yuciia 1 BLIYUCICHUSA
OrnepupoBaTh MOHATHSAMU: PAIMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAS] W JIECATUYHAS
Ipo0Ob, MPOLIEHTHI.



BoImonHATe apupMeTHuecKue onepanuy ¢ parioHAIbHBIMU U 1eHCTBUTEIbHBIMH YHCIAMHU.

BoimonHaTe mpuOIMKEHHBIE BBIUYMCICHUS, WCIONIb3YsS IMpaBWiIa OKPYIJICHHS, AENaTh NPHUKHIKY H
OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh IOHATUSAMHU: CTENEHb C ILEJIbIM IIOKa3aTejaeM; CTaHaapTHas QopMa 3amucu
JCMCTBUTENIFHOTO 4YHCIa, KOPEHb HATYpalIbHOM CTENEeHM; HCHOJIb30BATh HOIXOAALIYI0 (OpMY 3arucu
JEHCTBUTENBHBIX YMCEN JUISl pELIEHHS] IPAKTUYECKUX 33]1a4 U [IPEICTaBICHUSI JaHHBIX.

OnepupoBaTh NMOHATHUAMHU: CHHYC, KOCUHYC M TaHI'€HC IIPOM3BOJIBHOIO YIJla; MCIIONb30BaTh 3aIMCh
IPOM3BOJILHOIO YIJIa uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE (DYHKIMH.

YpaBHeHusI 1 HEPaBEeHCTBA

OnepupoBaTb TMOHATUSAMHU: TOXKIECTBO, YPAaBHEHME, HEPABEHCTBO; LIEJOE, pallMOHAIbHOE,
UPPaLMOHAIIbBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;

BeinonHaTe npeobpa3zoBaHus TPUTOHOMETPHUUECKUX BBIPAXKEHUM M pellaTh TPUTOHOMETPUUYECKHUE
YpaBHEHHUS.

BrimonuaTe mpeoOpa3oBaHusl LENbIX, PAMOHAIBHBIX W HPPALMOHAIBHBIX BBIPAKEHUH M peIaTh
OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHATIBHBIX U HPPALMOHAJIBHBIX YPAaBHEHUI Y HEPABCHCTB.

[TpyuMeHATh ypaBHEHUs U HEPABEHCTBA U PELICHUs MaTEMaTHUYECKUX 3a7ad U 3a7ad U3 Pa3InyHbIX
o0racteill HAyKU U peaIbHOM JKU3HH.

MopnenupoBaTh peajbHble CUTYalldd Ha SI3bIKE anreOpbl, COCTaBIATh BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA [0 YCJOBHUIO 3aJlauM, MCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C HCIIOJIb30BAHHMEM allapara
anreopsol.

DOyHKIUH U rpauKu

OnepupoBaTh TOHATHSAMH: (QYHKIHS, CIOCOObI 3amaHus (YHKIUU, OO0NAacTh OINPEHCICHHUS |
MHOYECTBO 3HaUeHHUH (QYHKIMH, TpapuK GyHKIIUH, B3aUMHO 00paTHbIC (yHKIINH.

OnepupoBaTb MNOHATUSAMH: YETHOCTh M HEUYETHOCTh (QYHKUMHU, HYIM (QYHKIUM, TPOMENKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonp3oBate rpaduky QyHKIHA U1 PEIICHNs] ypaBHEHUH.

Crpouth u yuTaTh rpaduKyu JUHEHHOW (YHKIHHU, KBAJAPATHYHON (DYHKIMH, CTENIEHHON (DYHKIMH C
LIEJIBIM TIOKA3aTEIIEM.

Hcnonb3oBate rpaduku (GyHKIMHA A7 MCCIEOBAHUS IMPOLIECCOB M 3aBHCUMOCTEH INpH pELIeHUH
3a/a4 U3 JAPYruX y4eOHBIX IMPEIMETOB M pealbHOM >KU3HH; BBIpAXaTh (HOpPMYyJIaMU 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU.

Havana maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSAMHU: N1OCIIEA0BATENLHOCTD, apu(MeTHIecKast 1 reoMeTpudecKas Iporpeccuu.

OnepupoBaTh TMOHATUSAMU: OECKOHEYHO YOBIBAIOIAsi TeOMETpUYecKass MpOTrpeccus, CcyMma
0eCKOHEYHO yObIBAIOIIEH reOMETPUUECKON TPOrPECCUU.

3agaBaTh MOCIEI0BATEIBHOCTH PA3JIMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA IOCIENOBATEIBHOCTEH W IPOrPECCH s pPEUIEHMs] peaybHbIX 3anad
MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOKECTBO, OIIEPALIUN HAJl MHOKECTBAMM.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN alIapar AJis ONUCAaHUS PEAJIbHBIX MPOLIECCOB U SIBICHUH,
IIPU PEIIeHUH 3a]a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSAMU: OINpeETIeHIE, TEOpEMa, CIEACTBHE, JOKA3aTeNbCTBO.

11 KUIIACC

Yuciaa 1 BBIYHCTICHUS

OnepupoBaTh MOHATUSIMH: HATYPaJIbHOE, IIEJI0€ YMCIIO; WMCIIOIh30BaTh MPU3HAKU JEITUMOCTH IIEIIBIX
YHUCeJl, Pa3j0KEeHUE YUCIIA HA IPOCTHIE MHOXKUTEIM JUIS PELIEHUS 3a1a4.

OnepupoBaTh NOHITHEM: CTEIEHb C PallUOHATIBHBIM ITOKA3aTEJIEM.



OnepupoBaTh MOHATUSAMU: JIorapu (M dncia, 1eCATHUHBIE U HaTYpaJbHbIE JTOTapU(MBL.

YpaBHeHUS M HEpaBEHCTBA

[TpuMeHATH CBOMCTBA CTENEHM [UId IPeoOpa3OBaHUs BBIPAXKEHUH; ONEPUPOBATh HOHATHAMM:
IIOKA3aTeIbHOE YPAaBHEHUE M HEPABEHCTBO; peUIaTb OCHOBHBIC THIIBI IIOKA3aTENIbHBIX YPABHCHUU U
HEPaBEHCTB.

BrimonsaTe npeoOpa3oBaHUs BBIPAKEHUH, COAEPXKAIIMX JIOTapH(MbI; ONEPUPOBATH MOHATHSIMHU:
JOrapu(pMHUECKOe ypaBHEHHE M HEPaBEHCTBO; pelllaTh OCHOBHBIE THUIIBI JIOTApU(PMUUECKUX YpaBHEHHH U
HEPaBEHCTB.

Haxoauts pemienus NpocTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CHCTEMA JIMHEWHBIX YpPaBHEHMHU M €€ pElIeHHE; HCIIO0NIb30BaTb CUCTEMY
JMHEMHBIX YPaBHEHUN I PEIICHUS IPAKTUYECKUX 3a1ad.

Haxogute penieHus NpPOCTEHINIMX CHCTEM UM COBOKYIHOCTEH pPAalMOHAIBHBIX YPABHCHUM W
HEPaBEHCTB.

MogenupoBaTh peajbHBIE CHUTYallMd Ha S3bIKe anreOpbl, COCTABIATH BBIPAKCHHS, YpPaBHEHUS,
HEPAaBEHCTBA M CUCTEMBI II0 YCIOBHMIO 3aJa4M, UCCIIENOBAThb IOCTPOECHHBIE MOJEIU C HCIOJIb30BaHUEM
anrmapara ajureopsbl.

DOyHKIUH U rpauKu

OnepupoBaTh MOHATHAMU: MEpUOANYECKAs (PYHKIHS, POMEKYTKH MOHOTOHHOCTH (PYHKITUH, TOUKH
IKCTpeMyMa (DYHKIMH, HanOOJIbIlIee M HAaNMEHbIIIee 3HaYCHU (PYHKIIMU HA MTPOMEKYTKE; HCIIOIb30BaTh UX
JUIs UcclieIoBaHMsl (PYHKIMH, 3aaHHONU IpaKOM.

OnepupoBaTh MOHATUSAMU: TpaUKM IOKa3aTeIbHOM, JOrapu(pMHUUECKOW U TPUTOHOMETPHUUECKUX
¢GyHKIMHI; M300pakaTb WX Ha KOOPAMHATHOW IJIOCKOCTHM W MCIOJIb30BAaTh JUIsl PELICHUs] YpaBHEHUM U
HEPaBEHCTB.

N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU I'padUKH JMHEHHBIX YpaBHEHUH M UCIOJIb30BATh MX IS
pELIEHUs CUCTEMBI JINHEWHBIX YPaBHEHUM.

Hcnonb3oBare rpadukd (QYHKIUH Ui HMCCIEIOBAHUS TPOLECCOB M 3aBUCHMOCTEH W3 JPYrux
y4€OHBIX AUCLUIUIMH.

Havyana maTreMaTH4ecKoro aHajamusa

OnepupoBaTb TMOHATHSMHU: HENpepbiBHAs (QYHKIMS;, TNPOU3BOJAHAS (DYHKIUH; HCIIOJIB30BaTh
reOMEeTPUUECKUN U PU3NYECKUI CMBICI IPOU3BOIHOM /7Sl peLIeHMs 3a/1ay.

HaxoauThk nmpon3BoHbIE 37IEMEHTAPHBIX (PYHKINN, BHIYUCIATH IPOU3BOIHBIE CYMMBI, TPOU3BEACHNUS,
Y4acTHOTO (DYHKIMH.

Hcnonb30BaTh NPOU3BOAHYIO JUISI HCCIEAOBAaHUS (DYHKIMM HAa MOHOTOHHOCTb U 3KCTPEMYMBI,
INPUMEHSTH PE3yJIbTaThl UCCIEIOBAHMS K TIOCTPOEHUIO IparKOB.

Hcnonb30BaTh NpOU3BOIHYIO IS HAXOXKACHUS HAWIy4dlIEro pEUIeHUs B IPUKIIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-DKOHOMUYECKHX, 3a/1a4yax.

OnepupoBaTh MOHATUSAMH: MEPBOOOPa3Has M MHTErpaj; MOHUMATh F€OMETPUYECKHA U (PU3HUECKHit
CMBICJI HHTErpaJIa.

Haxonute nepBooOpasHble ayieMeHTapHbIX (YHKIUH; BBIYUCIATH UHTErpan no gopmyne HproToHa—
JleiiOHu1A.

Pemate mpukiaaHble 3a1aud, B TOM YHUCIE COLUAIBHO-IKOHOMHYECKOT0 U (PU3MUECKOrO XapakTepa,
CpelcTBaMU MaTEMaTUYECKOIO aHAIU3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHBIE
Ne HanmeHoBaHnue pa3iejioB U TeM (mudpossie)
KonTp. IpakTny.
n/n nporpaMmel Bcero odpa3oBaTebHbIE
padoThI padoTsI
pecypcbl
MHoXecTBa paliMoOHaIbHBIX U
1 JIEHCTBUTEIIHHBIX YHCell. PalimonansHbIe 14 1 0
YpaBHCHUS M HEPABEHCTBA
5 Oynkunn U rpaduku. CTeneHs ¢ neapM 6 0 0
MoKa3areyneM
ApudmeTnaeckuii KOpeHb N—0# CTETICHH.
3 HppanmonanbHble ypaBHEHUS U 18 1 0
HEepaBeHCTBA
4 DopMynbl TPUTOHOMETPHUHU. 29 1 0
TpuroHOMEeTpUYECKHUE YPAaBHCHHUS
5 ITocnen0BaTeILHOCTH U TIPOTPECCUU 5 0 0
5 IloBTOpEHUE, 0606H1€HI:I€, 3 1 0
CUCTEMaTH3aIUs 3HAHU
OBUIEE KOJIMYECTBO YACOB T10 68 4 0
IMPOI'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaunmenoBanue pa3aeios u (uudgposrbie)
Kontp.  IIpakTmuy.
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
Crenens ¢ pallMOHAIbHBIM
nokazaresueM. [lokazarenbHas
1 12 1 0
¢ynkuus. [TokazarenbHbie
yYpaBHEHHSI U HEpPAaBEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapugmuueckue ypaBHEHUS U 12 0 0
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUU
U UX rpaduku.
3 pacy 9 1 0
Tpuronomerpuueckue
HEpaBEHCTBA
IIpousBoanas. [Ipumenenue
4 POMBBOANAZ TP 24 1 0
POM3BOIHON
WuTerpan u ero npuMeHeHUs 9 0
Cucremsl ypaBHeHUH 12
HatypasnbHble u 1esible uncia 6 0
IToBTOpenue, 06001IEHNE,
8 P e 18 2 0
CHCTEeMaTH3alus 3HAaHUH
9 0 0 0
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




INIOYPOYHOE IINTAHUPOBAHHME

10 KJIACC

Ne
n/n

Tema ypoka

MHoecTBO, Onepalvu Hajl
MHOKeCTBaMHU. JluarpaMMel
Oiinepa—Benna

PauyonaneHbIe yncaa.
OOBIKHOBEHHBIC U JICCATHYHBIC
IpOOH, TIPOIIEHTHI, OCCKOHEUHBIE
TIePUOIUYECKAC TPOOH

ApudmMeTnueckne onepamny ¢
palOHAJIBHBIMHA YHCJIaMU,
MpeoOpa3OBaHUs YUCIOBBIX
BBIPaKCHUI

[Ipumenenue npobeit 1 MPOLEHTOB
JUTS pelieHus] IPUKIAaIHBIX 3a/1a4
13 pa3IMYHbIX OTPACiICH 3HAHUH U
pEaIbHOM KU3HU

Bcero

KoaunuecTBo 4acoB

KonTp. IpakTny.
padoTbI padoTsI

Jlara

DJIeKTPOHHBIE
uudposBbie
o0pa3oBaTeJibHbIE

pecypcbl

Pemenne MMPUKIIAAHBIX 3a1a4 U3
Pa3IMYHBIX OTpaciei 3HAaHUH U
peaIbHOM KU3HU

JleMicTBUTEIbHBIC YHCIIA.
Panmonanbueie u
HUppALMOHATIBHBIE YUCIA
ApudmeTHyecKue oneparum ¢
JIEUCTBUTEIbHBIMU YHCIIAMU
[TpubnmkEHHBIE BEIYMCIICHHS,
MpaBuiia OKPYIJIEHUs, IPUKUAKA U
OLICHKA PE3yJIbTaTa BEIUUCICHUI

TokIeCTBa U TOXKICCTBCHHBIE
peoopa3oBaHus

10

HepageHcTBO, pemeHue
HEpaBEeHCTBA

11
12

13

14

VYpaBHeHHE, KOPEHb YPaBHEHUS
MeTton nHTEpBaIOB

Pemenune tiensix u 1poOHO-
paIMOHAIBHBIX YPaBHEHHUH U
HEPaBEHCTB

Kontponbnas paboTa o Teme mno
Teme"MHOKecTBa palliOHAIbHBIX
U IEHCTBUTEIILHBIX YHCEL.
PamyonanbHble ypaBHEHUS U
HepaBeHcTBa'"

15

OYHKITUSA, CIOCOOBI 3aTaHUS
¢ynkunu. BzanmHo oOpaTHbIe
dhyaKIIH




16

I'paduk pyaxuu. O6IacTh
OTIpeIeTICHHSI 1 MHOXKECTBO
3HavueHuil Qpynkumu. Hymu
dbyakoun. [TpoMexyTKn
3HAKOMOCTOSHCTBA

17

YérHble u Heu€THBIE (QYHKIUU

18

CrerneHb ¢ IENbIM IMOKa3aTeNIeM.
CranmapTHas ¢popMa 3amucH
JNEHCTBUTEIHHOTO YHCIIA

19

20

21

Hcnonp3oBanue moaxoasueit
(hOpMBI 3amKCH TCUCTBUTEIBLHBIX
YUCeI JUIsl PEIICHUS
MPaKTUYECKUX 33724 U
MPEICTaBJICHUS JaHHBIX
Crenennast pyHKITHS C
HaTypaJbHBIM U LEITBIM
nokazaresieM. E€ cBoiicTBa u
rpaduk

ApudmeTnueckuii KOpeHb
HaTypaJlbHONUCTENIEHU

22

Brruucnenue apupmMeTnaeckoro
KOPHSI HATYpaJIbHOW CTETIIEHH

23

24

25

CBoiicTBa apupMETHIECKOTO
KOPHSI HATypaJIbHOW CTETICHH

[IpumeneHue cBOICTB
apu(pMeTUIECKOro KOPHS
HaTypajibHOU CTENEHU MpU
BBIYHCIICHUAX

IIpumeneHue cBOMCTB
apu(pMeTHIECKOro KOPHS
HATYpPaITbHOW CTETICHU MPH
MPeoOpa30BaHUM BHIPAKCHHIA

26

Brruucnenne apupmMeTnaeckoro
KOPHSIMU N—OM CTEeTIeHH

27

28

29

30

JeiictBus ¢ apupMeTHIeCKUMHU
KOPHSIMH N—Oii CTENIECHH

VYnporeHne BeIpakeHUI
coJieprKaIux apupMeTHIECKUE
KOPHHU N—0ii cTerneHn

JeiicTBust ¢ apuPMETHIECCKUMH
KOpHSIMU N—OM CTETIEHU

[IpumeHneHue cBONCTB
apu(MeTHIeCKOro KOpHs N—oi
CTETIEHH MIPY BBIYHUCICHUSX U
Peo0pa30BaHUsIX BIPAKCHUN

31

Pemenne npparmoHatbHBIX
ypaBHEHUI

32

33

Pemenue nppaunoHanbHBIX
ypaBHEHU rpaduuecKku

CrniocoOsl petieHust




HppalMOHaIbHBIX YPaBHEHUH

34

Pemenue npparmoHaibHbIX
HEPaBEHCTB

35

Pemenne npparmoHanbHBIX
YpaBHEHUI 1 HEPABEHCTB

36

CBoiicTBa KOpHS N-OM CTENEHU

37

38

39

CgoiicTBa 1 TpaduK KOpHS N-OH
CTETICHH

KonTtponbHas pabora 1mo Teme
"ApudmeTryeckuii KOpeHb N—oi
crenedu. MppanuoHaibHbie
ypaBHEHUs U HEpaBeHCTBA"

Panuannas mepa yria. [ToBopot
TOYKHM BOKPYT Havasla KOOpJUHAT.

40

[lepexon oT paguaHHON MephI
yIJla K TpafyCHOM U OT rpalyCHOU
K paguaHHOU

41

CuHyc, KOCUHYC U TaHT€HC
YHCJIOBOTO apryMeHTa

42

43

44

3HaKU CHHYyCa, KOCUHYCa U
TaHT€HCa YHCIOBOTO apryMeHTa
3aBHCHUMOCTb MEXy CHHYCOM,
KOCHUHYCOM, TAHI'CHCOM U
KOTaHI'€HCOM OJJHOTO M TOT'O €
yria

TpuronomeTpuieckue TOXKAECTBA

45

46

47

Cunyc, KOCHHYC, TAHT€HC U
KOTaHI'eHC YTJIOB & U - &

DOopMyIIBI CIIOKEHUS

CuHyC, KOCUHYC U TaHT'€HC
JIBOWHOTO Y TIOJIOBUHHOTO YTJIOB.

48

DopMyJIBI IPUBENCHUS

49

50

CymMma 1 pa3HOCTh CHHYCOB.
CymMma 1 pa3HOCTh KOCHHYCOB

[IpeoOpazoBanue
TPUTOHOMETPUYECKUX BhIPAKEHHUH
C IOMOIIBIO0 OCHOBHBIX (hOpMYIT
TpuronomeTpuH. [IpoBepounas
pabora

o1

52

53

ApKCUHYC, apKKOCHHYC U
apKTaHI€HC YUCIOBOIO apTryMEHTa.
ApKkcuHyc, apKKOCHHYC U
apKTaHIeHC IS YIJIOB & U -
Tpuronomerpuveckne ypaBHEHHS.
Pewenne ypaBHeHust COSX = a

54

95

Pemenne ypaBaeHus Sinx = a

Pemenue ypaBHenus tgX = au
ctgx=a




56

Pemenne TpuroHoMeTprUIECKUX
YpaBHEHUH, CBOSIINXCS K
KBaJpaTHBIM. MeTo] 3aMEeHbI
NepeMeHHON

57

Pemenne TpuroHOMeTpUIECKUX
YpaBHEHUH pa3oXeHUEM Ha
MHOKHTEIH.

58

59

Pemenue TpuronomeTpuueckux
YpaBHEHUN METOJIOM
npeoOpa3oBaHuii C MOMOIIBIO
dhopmyn

Pemienue TpuroHoMeTpUUECKUX
YpaBHEHUI ¢ TOMOIIIBIO BBEICHUS
BCIIOMOTaTEeIbHOTO yTJa.

60

Kontponbnas pabota o Teme
"®opMyITBI TPUTOHOMETPHH.
Tpuronomerpuieckue ypaBHeHUs"

61

[TocnenoBaTeIbHOCTH, CIIOCOOBI
3aJIaHus IOCIIEI0BATEILHOCTEH.
MOHOTOHHBIE
[TOCIIEA0BATEILHOCTH

62

63

64

Apudmernyeckas u
reoMeTpHYecKas IPOTPECCHH.
Hcnons3oBaHue nIporpeccuu s
pelIeHHs peanbHBIX 3a/1a4
TPUKJIQIHOTO XapaKTepa
Beckoneuno yOnIBaromas
reoMeTpruecKast IporpeccHsl.
CymMa OecKOHEUHO yObIBaroLIeH
reOMEeTPUYECKOH POrpecCHr

@DopMyIIa CI0KHBIX IIPOLICHTOB

65

66

67

[Mpumenenue Gpopmysia CIOKHBIX
MIPOLIEHTOB TIPH PEIICHUH 33]1a4 U3
peaIbHOM KU3HU

O0001IeHne, CHCTEMATH3 AL
3HaHWM 3a Kypc ainreOpbl 1 Haval
MaTteMaThdeckoro aHammsza 10
Kjacca

Hrorosas koHTposbHAs paboTa

68

006006111eHTE, CHCTEMATH3AIIHS
3HAHHIA 32 Kypc anreOpbl U Haval
MaTeMaThdeckoro aHaansa 10
KJ1acca

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68




11 KJIACC

KonnuecTBo yacoB Aata JaexTponnLIe
Ne Tema ypoxka unpporsre
n/n Kontp. = IlpakThu. 00pasoBaTe/IbHbIE
Beero padoTsI padoThI pecypcbl

1 [loka3arenbHble ypaBHEHUS U 1
HEpaBEHCTBA

5 CreneHs ¢ panroOHANbHBIM 1
MOKa3aTeneM

3 CBoiicTBa cTenieHN 1
[IpeoOpazoBaHue BEIPAIKEHHUIA,

4 COJIep KaIlIUX palOHATIbHBIC 1
CTETIeH!
[IpeobpazoBanme BEIPAKCHUMH,

5 COJICPIKaIIUX PalliOHATbHBIC 1
CTETIeH!
[IpeoOpazoBaHue BRIPAKEHHIIA,

6 COJIepIKaIlInX pariOHATbHBIE 1
CTCIICHU

2 ITokaszaTenbHbIE ypaBHEHUS U 1
HEpaBEHCTBA

8 [lokazarenbHbIE ypaBHEHUS H 1
HEpaBeHCTBA

9 ITokaszaTenbHbIE ypaBHEHUS U 1
HEpaBeHCTBA

10 ITokaszaTenbHbIE ypaBHEHUS U 1
HEpaBEHCTBA

1 [okazarenbHas GyHKIHS, € 1
CBOMCTBA U TpauK
KonTponbHas paboTta o Teme
"CreneHs ¢ palMOHaIbHBIM

12 nokazareneM. [lokazarensHas 1 1
¢dyukius. [TokaszaTenbHbie
YpaBHEHUS U HEpaBeHCTBA"

13 Jlorapudm uncna 1

14 JlecsTuuHbIe M HATypabHbIE 1
sorapudmpl

15 [IpeobpazoBanne BEIPAKECHUMA, 1
coJiep KaIlInX JIorapuQmel

16 [IpeoOpa3oBaHue BeIpaKeHUH, 1
coJIep KaInX JIorapr(MeIl

17 [IpeobpazoBanne BEIPAKECHUMA, 1
coJiep KaInX JIorapr(MeIl

18 [IpeobpazoBanme BEIPAKCHUMA, 1
coJiepXKaIlInX JIOrapr(Mel

19 Jlorapudmuueckue ypaBHeHUS U 1

HEepaBeHCTBA




Jlorapudmuyeckue ypaBHEHUS U

20
HEpaBEeHCTBA

21 Jlorapudgmuyeckue ypaBHEeHUs U
HEpaBEeHCTBA

29 Jlorapudmuyeckne ypaBHEHHS U
HEpaBEeHCTBA

23 Jlorapudmuueckas Gynknms, eé
CBOHCTBa U rpauk

24 Jlorapudmudeckas pyHKIus, e€
CBOHCTBa U rpauk

25 Tpuronomerpuueckue GyHKINH,
WX CBOMCTBa M rpaduKu

26 Tpuronomerpuueckue GyHKIUH,
WX CBOWCTBa U Tpaduku

97 Tpuronomerpuueckue GyHKINH,
WX CBOHCTBA U Tpaduku

28 Tpuronomerpuueckue GyHKINH,
WX CBOHCTBa U Tpaduku

29 [Iprmepsl TPUTOHOMETPHUUECKUX
HEpaBEHCTB

30 [TpuMepsl TPUTOHOMETPHUUECKIX
HEPaBEHCTB

31 [Iprmepsl TPUTOHOMETPHUUECKUX
HEpaBEHCTB

39 [Iprmeps TPUTOHOMETPHUUECKUX
HEpaBEHCTB
KonTponbHas paboTta o Teme
"Jlorapudmudeckast GyHKITHUS.
Jlorapudmuueckue ypaBHeHUS U

33 HEpaBEeHCTBA.
Tpuronomerpuueckue GyHKIUU U
ux rpaduku. TpuroHomerpuieckue
HepaBeHcTBa"

34 HenpepsiBable pyHKITNN

35 MeToa UHTEPBAJIOB AJIS PELLICHUS
HEpaBEHCTB

36 MeTo UHTEpBAaJIOB JIJIsl pEeIICHHUS
HEpaBEHCTB

37 [IpousBognas pyHKUUU

38 [IpousBognas pyHKUUU

39 I'eomerpuyeckuii u huznvecKuit
CMBICJI ITIPOU3BOIHOM

40 I'eomerpuyeckuii u puznveckuit
CMBICJT TIPOU3BOIHON

a1 [Ipou3sBoaHbIE 3IEMEHTAPHBIX
GyHKIH

42 [Ipou3BoaHBIE AIIEMEHTAPHBIX

(hyHKIMI




43

IIpousBoaHas cymMBl,
MPOM3BEICHHS, YACTHOTO (DyHKIINH

44

IIpousBoaHas CymMMBl,
MTPOU3BEICHUS, YACTHOTO (DYHKITUI

45

46

[IpousBoaHast CyMMBEI,
MIPOM3BEIEHUS, YACTHOTO (YHKIIAH
IIpumeneHre npou3BOHOM K
HCCIIeIOBaHNI0 (DYHKIUI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

47

[IpumeHeHne npon3BOIHON K
WCCIIeI0BaHNI0 (DYHKITHIT Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

48

49

50

[IpumeHeHnne npon3BOIHON K
WCCIIeI0BaHNI0 (DYHKITHIT Ha
MOHOTOHHOCTB M SKCTPEMYMBI

[IpuMeHeHue npou3BOIHOM K
HCCIIeIOBaHnIO (GYHKIUH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI
Haxoxnenne HanOombIIero 1
HaMMEHBIIEro 3HaYeHUST PYHKIH
Ha OTpe3Ke

51

Haxoxneuue HauOOJIbIIETO U
HAMMEHBIIIETO 3HAYCHUS (PYHKIUH
Ha OTpEe3Ke

52

53

54

Haxoxneuue HauOOoJIbIIErO U
HAMMEHBIIIETO 3HAYCHUS (PYHKIUH
Ha OTpe3Ke

Haxoxxnenue HaubosnpIero u
HAaMMEHBIIIEr0 3HAYCHUST PYHKIIH
Ha OTpE3Ke

Haxoxxnenue Haubosnpliero u
HAaMMEHBIIIEro 3HAYCHUST PYHKIIH
Ha OTpE3Ke

55

Haxoxneaue HauOOoJIbIIEro U
HAHUMEHBIIIEr0 3HAYCHUS (PYHKIUH
Ha OTpe3Ke

56

ITpumeneHre nponu3BOAHON JJIst
HaXO0XJICHUS HAMITYYIIIEeTO PeIIeHHS
B MIPHUKJIAHBIX 3a/1a9aX, JUIS
OTIpEJIEIICHISI CKOPOCTH TpoIiecca,
3aJJaHHOTO (POPMYJIOH MITH
rpaduKoM

57

58

KonTponbHas pabora mo Teme
"[IponsBoanast. [Ipumenenue
MpOM3BOAHON"

[lepBooOpaznas. Tabmuna
MIepBOOOPaA3HBIX

59

IepBooOpa3znas. Tabnuna
epBOOOPa3HBIX




60

HuTterpan, reoMeTpudecKuid u
(bm3nyecKuil CMBICT MHTETpajIa

61

HuTterpan, reoMeTpudecKuii u
(m3nyecKuil CMBICT HHTETpajIa

62

63

64

WnTerpan, reomMmeTpuieckuii u
¢bu3HIecKnii CMBICT HHTETpaIa
Beruncnenue unTerpana mo
¢dopmyne Herorona—JleliOHuma
Brruucnenue unTerpana mo
¢dopmyne Herorona—JleliOHua

65

66

Brruncnenue naTerpana mno
thopmyne HeroTona—JleiOHmITa

Beruncnenue unTerpana mo
¢dopmyne Herorona—JleliOHuma

67

CucreMbl TMHEWHBIX YpaBHEHUH

68

69

Cucrembl TMHEWHBIX YpaBHEHUN

PeieHre npukiaaHbIX 3a1a4y C
MIOMOILBIO CUCTEMBI JTUHEHHBIX
YpaBHEHUI

70

Pemenue npukiiagHbeIx 3a1a4 C
MOMOIIBIO CUCTEMEI JIMHEMHBIX
YpaBHEHUI

71

CucTeMBbl ¥ COBOKYTTHOCTH HEJBIX,
palOHAIBHBIX, UPPALIMOHAJIBHBIX,
MOKa3aTeIbHBIX, JOrapu()MUIECKUX
YPaBHEHUI U HEPABEHCTB

72

CucTtemMBbl U COBOKYITHOCTH HEIBIX,
palMOHANBHBIX, UPPAllHOHAJIBHBIX,
MOKAa3aTeNbHbIX, JTOTapH(QMUIECKUX
YpPaBHEHUI U HEPABEHCTB

73

CucTtemMBbl U COBOKYTTHOCTH IEJBIX,
palMOHANBHBIX, UPPAllHOHAIBHBIX,
MOKAa3aTeNbHbIX, JTOTapH(QMUIECKUX
YPaBHEHUH 1 HEPABEHCTB

74

75

CucteMbl U COBOKYITHOCTH 1IEJIBIX,
palrOHANbHBIX, UPPALIMOHATIBHBIX,
MMOKAa3aTeNbHBIX, JIOrapu(pMUIECKUX
YpaBHEHUH U HEPABEHCTB
HcnonszoBanue rpadukos
dbyHKIMIA TS pereHns ypaBHEHNH
U CUCTEM

76

Hcnonb3oBanne rpaguikoB
(GyHKUMH U1 peleHus] ypaBHEeHUH
U CHCTEM

77

[IpumeHeHue ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELLICHUIO
MaTeMaTHUYECKUX 33J]1a4 U 3a7a4 U3
pa3IMYHbIX 00JacTel HayKH U
peaIbHOM KU3HU




78

KonTtponbsHas pabora mmo Teme
"MHTerpai U ero NpUMEHCHHS.
Cucremsbl ypaBHEHU"

79

80

81

HartypanbsHble u 1ienbsie yucna B
3a71a4ax U3 peajbHOM )KU3HU
HatypaneHble u Lesnple yucna B
3a7a4ax U3 peajbHOM )KU3HU
HarypanpHble 1 1enbie yncia B
3a7a4ax U3 peajbHOM )KU3HU

82
83
84

[Ipu3HaKy TETUMOCTH MEITBIX IUCEIT
[Ipu3HaKM TETUMOCTH MEITBIX YUCEIT

HpI/ISHaKI/I JCITNMOCTH LI ECJIBIX YHUCET

85

86

87

[ToBTopenue, 0600ICHNE,
CHUCTEMaTHU3aLINsl 3HAHUI.
YpaBHeHuUs

[ToBTOpenwue, o6o0IIeHNE,
cucTeMaTH3aIys 3HaHUH.
YpaBHeHUA

[ToBTOpenwue, o6o0IIEeHNE,
cucTeMaTH3aIys 3HaHUH.
YpaBHeHuUs

88

[TorTOpeHue, 0600IICHNE,
cHCTeMaTH3aIus 3HaHWH.
YpaBHeHuUs

89

90

91

[TorTOpeHue, 0600IICHNE,
CHCTEMAaTH3aIHs 3HAHHM.
YpaBHeHHA

[ToBTOpenwue, o6o0IIeHNE,
cucTeMaTH3aIys 3HaHUH.
YpaBHeHHA

[ToBTOpenwue, o6o0IIeHNE,
cucTeMaTH3aIys 3HaHUH.
HepaseHnctBa

92

[ToBTOpenue, 0600MICHNE,
CHCTEeMAaTHU3allis 3HAHUI.
HepaseHnctBa

93

94

95

[ToBTOpenue, 0600MICHNE,
CUCTEeMAaTH3allns 3HAHU.
HepasenctBa

[ToBTOpenwue, 06o0IICHNE,
cucTeMaTH3aInsI 3HaHUH.
HepasenctBa

[ToBTOpenwue, 06o0IICHNE,
cucremMaTu3arus 3Hanuii. CHCTEMBI
YpaBHEHUH

96

[ToBTOpenue, 0600MICHNE,
cucTeMaTu3anus 3HaHuH. CUCTEMBI
YpaBHEHUH

97

[ToBTOpenue, 0600MICHNE,




cucrtemMaTu3aius 3HaHui. OyHKIMU

[ToBTOpenue, 0600IMICHHE,

98 N 1
cucreMaru3anys 3Hanui. OyHKImun

99 Utorosas koHTponbHAsE paboTa 1

100 Htorosas koHTpodbHAs paboTa 1
O0001enne, cHCTEMAaTU3 AU
3HAaHWH 3a Kypc anreOpsl M Hadal

101 1
MaTemaTtudeckoro aHanmmsa 10-11
KIIaCCOB
O0o001enue, cucTeMaTUu3as
3HaHUH 3a Kypc anreOpsl 1 Hadal

102 1
MaTemaTudeckoro aHanmmsa 10-11
KIIacCOB

OBUIEE KOJIMYECTBO YACOB T10 102

[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

MHUHHUCTEPCTBO MPOCBEIIEHUSA POCCUCKOM ®EJEPAIIUU



MuHucTepcTBO 00pa30BaHMA, HAYKH M MOJIOAEKHON MOJUTHKH

KpacHonapckoro kpas

MyHnununajabHoe oopa3zoBanue IlaBjoBcknil paiioH

MyHununajJabHoe aBTOHOMHOE 001e00pa3oBare/ibHOEe YUpeKIeHne

cpeaHsisi 001eo0pazoBaTe/ibHas MIKO0JAa Ne 6

umenu @egopa UBanosuua SAposoro crannubl HoBosieymkoBckou

PACCMOTPEHO

PyxoBonurens LIMO
Y4MTEJIEH MAaTEMATHKH,
UHPOPMATUKH U PU3UKH

Ueponenko T.A.

nporokoi 3aceganus LLHIMO

Ne 1 ot «30» aBrycra2023 r.

COI'JTACOBAHO YTBEPXIEHO

3amecturenb aupekrtopano  Jupexrtop

yP Ospauenko 1. A.

Jbi0a A. QP perenye nemarornueckoro
coBeTa
Nel ot «30» aBrycta2023 r.

PABOYAS ITPOI'PAMMA
(1D 339060)

yueOHoro npeamera «['eomerpusi. Ba3oBblii ypoBeHb»

s obydaromuxcs 10-11 kmaccon

ct. HoBosteymkoBckas 2023 r



NNOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma ydebHoro kypca «['eomerpusi» 6a30Boro ypoBHs s oOydarommxcs 10 —11
KJIaccoB pa3paboraHa Ha ocHoBe DenepanbHOr0 TOCYIAPCTBEHHOIO 00pa3oBaTENbHOTO CTaHIapTa
cpenHero obmero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUil, MPEIBABISEMBIX K
MaTeMaTHYECKOMY OOpa30BaHUIO, W TPAAMIMNA pOCCHiiCKoro oOpa3oBaHus. Peamm3arus mporpaMMbl
oOecrieynBaeT OBJIAICHUC KIIFOUCBBIMHU KOMIICTCHIHAMU, COCTABJIAOIIMMU OCHOBY JIA CaMOpPA3BUTUA U
HENPEPBIBHOTO 00pa3oBaHUs, IEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JMYHOCTHOTO U IO3HABATEIILHOTO
pPa3BUTHUS TUYHOCTU 00YYaIOIIUXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca reoMeTpuu Ha YpOBHE CpelHero obiiero odpazoBaHus 0OyCIOBIIEHA
MPAKTUYECKONH 3HAYMMOCTBIO METANpEeAMETHBIX U MPEAMETHBIX pPEe3yIbTaTOB OOY4YEHHUS T€OMETPUHU B
HaINpaBJICHUH JTHYHOCTHOTO Pa3BUTHs 00yJaromuXxcst, pOpMHUPOBaHUS (DYHKIIMOHAIEHOW MaTeMaTUYeCKON
IPaMOTHOCTH, H3y4YCHHS JPYruX YYeOHBIX JIUCHUIUIMH. Pa3Butne y oO0ydaromuxcs TpaBHIbHBIX
MPEJICTABICHUI O CYIIHOCTU U MPOUCXO0XKICHUU T€OMETPUIECKIX a0CTPAaKIIMil, COOTHOILIEHUHU PEeaJbHOro U
UJCaNbHOT0, XapaKTepe OTPaKEHHs MaTeMaTU4YeCKOW HAyKOW SBIIEHUH U MPOIECCOB pPEalbHOIO MHpA,
MecTe T€OMETPUH B CHUCTEME HAyK W POJM MAaTEMAaTHYECKOrO MOJEIMPOBAHUS B HAyYHOM IMO3HAHUU U B
NPaKTUKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAyYHOTO MHPOBO33PEHHS YydYallUXcs, a TakKe KadecTB
MBILUICHUSI, HEOOXOIUMBIX JJISl a1alITAllii B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTCs OAHUM U3 OA30BBIX MPEIMETOB HA YPOBHE CpeIHEro 001Iero o0pa3oBaHus, Tak
Kak 00ecreunBaeT BO3MOXKHOCTD N3YUEHHS KaK AUCIUILUINH €CTECTBEHHO-HAyYHON HANpPaBICHHOCTH, TaK U
T'YMaHUTapHOM.

Jlormueckoe MbInuieHUe, (GOpMUpPYEeMOe NpHU HM3YUYEHUU OOYYAIOIIMMHUCA TOHATUHHBIX OCHOB
Te€OMETPUH M MOCTPOECHUH IIETIOYKH JIOTHUECKUX YTBEP)KICHHM B XO/€ pelIeHUs] TeOMeTpUUYEeCKUX 3aaad,
yYMEHHUE BBIIBUTATh W OMPOBEPraTh THIIOTE3Bl HEMOCPEICTBEHHO HCIIONB3YIOTCS TPU PEIICHUH 3a/1ad
€CTeCTBEHHO-HAYYHOTO [TUKJIA, B YACTHOCTH U3 Kypca (PH3UKH.

YMeHHe OpHEeHTHUPOBaTbCSd B TNPOCTPAHCTBE WIPAeT CYIIECTBEHHYIO pOJb BO BCEX 00JacTIX
NesITeIbHOCTH uesioBeka. OpHeHTals YeloBeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE
€ro COIMAIBHOTO OBITHS, (hopMa OTPaXKEHHUS OKPYKAIOLIETO MHpPA, YCJIOBHE YCIHEIIHOTO IMO3HAHHS W
aKTUBHOTO TIpeoOpa3oBaHus JeiicTBUTENbHOCTH. OmepupoBaHHE MPOCTPAHCTBEHHBIMU —OOpa3amu
00beIMHACT pa3Hble BUIbl YUeOHOW M TPYAOBOH AEATENBbHOCTH, SIBISETCS OJHUM U3 MPO(ecCHOHATBHO
BO)XHBIX KayecTB, MOATOMY aKkTyalbHa 3ajada (OpMHUPOBaHUS Yy OOYYAIOUIUXCS NPOCTPAHCTBEHHOTO
MBILIIEHHUS] KaK Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B MOATOTOBKE K
NPaKTUYECKOHN NeATEIILHOCTH 110 MHOTUM HAIIPaBIICHUSIM.

Ilens ocBoenust mporpamMmbl ydeOHOTO Kypca «l'eomerpusi» Ha 0a30BOM YpPOBHE OOyUECHHS —
o0mieoOpa3oBaTesibHOE U OOLIEKYIbTYPHOE pa3BUTHE OOydaroluxcs yepe3 obecreueHre BO3MOKHOCTU
nproOpeTEeHNs] U UCIOJIb30BAaHUS CUCTEMAaTHUYECKUX M€OMETPHUECKUX 3HAHUN M ASUCTBUH, crieln)UIHBIX
TE€OMETPHH, BO3MOXXHOCTH YCIIEITHOTO MPOJOIDKEHHST 00pa30BaHUs MO CHENHUATBHOCTSM, HE CBSI3aHHBIM C
NPUKJIQJTHBIM UCTIOIH30BAaHUEM T€OMETPHUH.

[Tporpamma no reomeTpuu Ha 0A30BOM ypOBHE MpeJHa3HAuCHA Il 00YUaIOMUXCsl CPEIHEN HIKOJIB,
HE HCIBITHIBABUIMX 3HAYUTENBHBIX 3aTPYAHEHUI Ha ypoBHE OCHOBHOro o0Iiero obpa3zoBaHus. Takum
obpazomM, oOyuaromuecs Ha 0a30BOM YypOBHE [OJDKHBI OCBOWTH OOIIHME MaTeMaTHYeCKHe YMEHWS,
CBSI3aHHbBIE CO crelu(UKON TeoMeTpur M HEeoOXOIuMBbIe IJI )KM3HU B COBpeMEeHHOM obimiectBe. Kpome
9TOTr0, OHM MUMEIOT BO3MOXKHOCTh M3YYHUTh F€OMETpHUIO Oosiee TIyOOKO, €Clid B JalbHEHIIEeM BO3HUKHET
HE0O0XO0/IMMOCTh B T€OMETPUYECKHUX 3HAHUAX B MPO(ECCUOHATILHON JAEATEIbHOCTH.



JlocTuxkeHne Leau OCBOCHMS MPOrpaMMbl OOECTIEYMBAETCSl PEIICHHEM COOTBETCTBYIOIIUX 3a/ad.
[IpuoputeTHBIME 3a7auaMu OCBOEHHUsI Kypca «l'eomerpum» Ha 0a3oBom ypoBHe B 10—I11 kmmaccax
SIBIISIFOTCSI:

e hopMupoOBaHHE MPEICTABICHUS O T€OMETPHHM KaK YacTH MHPOBOH KYJIbTYphl M OCO3HaHHE €€

B3aMMOCBS3H C OKPYXKAIOUIIM MUPOM;

e hopMupoBaHHE NPEACTABICHUS O MHOTOTpAaHHMKAX M TelaxX BpalleHHs KaK O BaKHEHIINX
MaTEeMaTUYECKUX MOJEINAX, [O3BOJISIIOIIMX OINUChIBATh W HM3y4yaThb pa3Hble  SBICHUS
OKPY’KaroIlero MUpa;

¢ popmHpoBaHUE YMEHHUS paclo3HaBaTh Ha YePTEKax, MOJENAX U B pealbHOM MUPE MHOTOTPaHHUKH
U Tella BpalleHUs;

® OBJIQJICHUE METOJAMH pEIICHUs 3aJady Ha TMOCTPOEHHUs Ha H300paKEHUAX MPOCTPAHCTBEHHBIX
duryp;

e opmMHupoBaHUE YMEHHUSI ONEPUPOBATH OCHOBHBIMH TOHATHUSMU O MHOTOIPpAaHHUKAX M Telax
BpAIICHHUS U MX OCHOBHBIMH CBOWCTBAMH;

® OBJIQJICHUE AITOPUTMAMH PEUICHHs] OCHOBHBIX THUIIOB 3a1a4; (OPMHUPOBAHUE YMEHUS MPOBOIUTH
HECIIOKHBIE JJOKA3aTEbHBIE PACCYKICHHS B X0JI€ PEUICHUS CTEPEOMETPUIECKHX 3aa4 U 3a]a4 C
NPaKTUYECKUM COJICPKAHUEM;

®Da3BUTHE WHTEIUICKTYAJIBHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydYaromuXxcsi, MO3HABATEIbHON
AKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHUHN, KPUTUYHOCTH MBILIICHHUS,;

¢ hopMupoBaHre (QYHKIIMOHATBHON T'PAMOTHOCTH, PEJICBAHTHON T'€OMETPHUU: YMEHHE PacliO3HABAThH
MPOSIBIICHUS] T€OMETPUUECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B PEAIbHBIX KHU3HEHHBIX
CUTyallUsiX WM TpPU U3YYEHUU JPYrUX Yy4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, (POpMyTUpoBaTh MX Ha S3bIKE T'€OMETPUH W CO3[aBaTh TE€OMETPUYECKHE
MOJIENIM, TPUMEHITh OCBOCHHBIH TE€OMETPHYECKHI ammapar [uisi pemeHus IMPaKTHKO-
OpPUEHTUPOBAHHBIX 3a7a4, MHTEPIIPETUPOBATH U OLICHUBAThH MOJTyUYEHHBIEC PE3YIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO MTPOrPaMMBI SIBJISIETCS] BKIIOUEHHE B KypC CTEpEOMETpUU B Hauaie
€ro M3y4YeHHs 3a/ad, pellaeMblX Ha YypPOBHE WHTYUTHBHOTO TO3HAHUS, W OIpPENelEHHBIM 00pa3oM
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIMOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M TPOCTPAHCTBEHHOTO
MBILIIEHHS], CTUMYJIMPYET NPOTEKaHWE HHTYUTUBHBIX MPOLECCOB, MOTUBHUPYET K JalbHEHIIEMY U3YUEHUIO
npeaMera.

[Ipenmourenue oTHAETCS HATISIHO-KOHCTPYKTHUBHOMY METOIY OOYUYEHHsI, TO €CTh TEOPETHYECKHE
3HaHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYECKOW IeSTEeIbHOCTH. Pa3BuTHE
NPOCTPAHCTBEHHBIX MPEJICTABICHUN y ydaluxcs B Kypce CTEpEeOMETpUU MPOBOAMTCS 3a CUET PELICHUs
3aJa4 Ha CO3JaHHE IMPOCTPAHCTBEHHBIX OOpa30B M 33Jad Ha OINEPUPOBAHUE IPOCTPAHCTBEHHBIMU
obpazamu. Coznmanue oOpa3a TPOBOIUTCS C OMOPOM HA HAIVIIHOCTh, a OMNEpUpOBaHHE O00pa3oM — B
YCIIOBHSX OTBJICYCHHS OT HATJISITHOCTH, MBICIIEHHOTO H3MEHEHUS €T0 NCXOIHOTO COJICPKAHMUS.

OcHOBHBIE cozep)kaTesibHble JIMHUM Kypca «['eomerpunm» B 10-11 knaccax: «MHOrOrpaHHUKN,
«[IpsiMble M TUIOCKOCTH B MIPOCTpaHCTBeY», «Tena BpamieHus», «BeKTopel 1 KOOPUHATHI B IPOCTPAHCTBE.
dopMHpOBaHUE JIOTHYECKUX YMEHHUN PACIIPENENeTCs] He TOJIBKO 10 COAEPIKATEIbHBIM JTHHUSM, HO U TIO
rojaMm o0y4eHHUs Ha YPOBHE CpEIHETO 00IIero 0opa3oBaHusl.

Conepxannie 00pa30oBaHHS, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yjibTaTaM OCBOCHHS paboueit
IPOTpaMMBl, pacrpe/ieIEHHBIM 110 To1aM 00y4eHUs], CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI OBJIa/IEHHUE
TeOMETPUYECKUMH TMOHATUSAMH W HaBbIKAMU OCYIIECTBISUIOCH IOCJIEIOBATENIbHO M MOCTYMATENbHO, C
COOJTFO/IEHNEM TIPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIUCh B OOIIYIO CHCTEMY
TEOMETPUYECKUX TPEICTABICHUH OOydJalOmIMXCsl, pacimmpsisi W yriayonss e€, oOpa3ys MpOYHBIE
MHOECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha uzyuenune reomerpun orBogutcs 2 yaca B Heznento B 10 knacce u 1 wac B Hepenmto B 11 kiacce,
BCEro 3a JBa rojaa ooydenus - 102 yueOHbBIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATUS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, MHpocTpaHcTBO. [lonstue 00
AKCHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3anMmHOe pacnosioKeHHWEe NpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, MapajulelIbHbIE U
cKpemuBaromuecs mnpsmele. IlapamuienbHOCT HMPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: IapajuleiIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE; MMAPAJUIEIBHOCTD TPEX MPAMBIX; NapAJICIBHOCTD IIPAMOM U IIJIOCKOCTH. YTJIBI C
COHANpPABJICHHBIMU CTOPOHAMH; YrOJI MEXJy HPsIMBIMH B IIpocTpaHcTBe. [lapanmienbHOCTh MIIOCKOCTEH:
napajuieibHble IUIOCKOCTH; CBOWCTBA NapajUieNbHBIX IUIOCKOCTeH. [Ipocreiimine mnpocTpaHCTBEHHBIE
(GUrypsl Ha MJIOCKOCTU: TETPadap, KyO, MapajuiesenuIe; IoCTPOSHUE CEUCHUH.

IlepneHqUKyISIPHOCTD NPSAMON U INIOCKOCTU: NEPIEHAUKYIISIPHBIC IIPSMBIE B IIPOCTPAHCTBE, IIPSIMBIE
napajuieibHbIe U MEPIEHIUKYISIPHBIE K INIOCKOCTH, IPU3HAK MEPIIEHIUKYISIPHOCTH IPSAMOM U ILIOCKOCTH,
TeopeMa O MPsAMOM MNEPHEeHIUKYISIPHOM IIIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: Yrol MEXAY HpPsSMON H
IJIOCKOCTBIO; JBYI'PAHHBIM yroOJ, JIMHEWHBIA yrosl JIBYIPAaHHOrO yruia. [leprneHauKynsp ¥ HaKJIOHHBIE:
paccTosiHHe OT TOYKH O IUIOCKOCTH, PACCTOSHHE OT MPSMOW JI0 IUIOCKOCTH, MPOEKIUs (UTypbl Ha
IJIOCKOCTh. [lepneHAuKyJIsIpHOCTh IUIOCKOCTEN: NPHU3HAK MNEPHEHAUKYJISIPHOCTH JIBYX IUIOCKOCTEH.
Teopema o0 TpEX NEpHEHAUKYIIAPAX.

MHoOrorpaHHuKHu

IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIDAHHMKA, BBIIMYKJIBIE M HEBBIITYKJIbIC
MHOT'OIPAaHHUKH; pa3BEpTKa MHOrorpaHHuka. IIpusma: N-yronpHas npusma; TpaHU U OCHOBAHUS IPU3MBI;
npsiMasi W HAaKJIOHHAs Mpu3Mbl; OOKOBas M TIONHAS TMOBEPXHOCTh Mpu3Mbl. [lapannenenumnen,
IIPSIMOYTOJIBHBIN NTapajuiesenuIie] u ero ceorcraa. [IupamMuia: N-yronpHas nupaMuja, TpaHd U OCHOBaHUE
NUpPaMU/JIbl; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAaMUbL; IPAaBUIbHAS U yCeUEHHAs MUpamMuia. DJIEMEHTHI
npu3Mbl U iupamMu/ibl. [IpaBriibHbIE MHOTOTPAaHHUKHU: MIOHATHE MPABUIIBHOIO MHOTOTPAHHUKA; IIPABUIIbHAS
npu3Ma W IpaBUiIbHAs MUPaMUAQ; MpaBUIbHAs TPEyroyibHas NMUpaMHUAa W NpPaBUWIbHBIM TeTpasap; KyoO.
[IpencraBnenure o MpaBUIBHBIX MHOTOIPAHHUKAX: OKTa’Jap, AoJAeKa’aAp U ukocadap. CedyeHus NpU3Mbl U
IIApaMUBL.

CuMMeTpHUs B NPOCTPAHCTBE: CUMMETPUSI OTHOCHTEIBHO TOYKHU, MPSIMOMW, MIJIOCKOCTU. DIEMEHTHI
CUMMETPUHU B NUPAMHUJIAX, NApAJUIECIEIUIEaX, TPABUIIBHBIX MHOTOTPaHHUKAX.

Bolunicnenue 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, aAuaroHanu, yriasl. I[lmomans OokxoBoi
MOBEPXHOCTU M TOJHONM NOBEPXHOCTH MNPSAMON MNPHU3MBI, IJIOMIAJAb OCHOBAHMH, Teopema O OOKOBOI
HOBEPXHOCTHU MpsIMOI mipu3Mel. [Inomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPAaBUIIBHOM MHpPaMU/IbI,
TeopeMa o TuIomaau yceu€HHo nupamusl. [Torstue 06 06béMe. OOBEM MUpaMUIbI, TPU3MBIL.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHOLIEHMSI MEXAY IUIOMIAIIMU HOBEpXHOCTEH, 00bEMaMu
MOJOOHBIX TE.

11 KUIIACC

Tesa BpameHus

[Munuaapuueckas  MOBEPXHOCTb,  OOpasylollue  IMIMHAPUYECKOM  MOBEPXHOCTH,  OCh
WIMHAPHUYECKOW MOBEpXHOCTU. LIMmuHAp: OocHOBaHUS M OOKOBas MOBEPXHOCTh, OOpasyrolias M OCb;
IUI0IAAb OOKOBOM 1 TOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolire KOHUYECKOW MOBEPXHOCTHU, OCh U BEpIIMHA KOHHMYECKON
noBepxHocTu. KoHyc: OCHOBaHWME M BepIIMHA, OOpa3yroIias W OCh, IUIONMIaJb OOKOBOM W TOJTHOM
MOBEPXHOCTHU. Y C€UEHHBIN KOHYC: 00pa3yIolie U BbICOTa; OCHOBaHMS U OOKOBas TOBEPXHOCTb.

Cdepa u map: ueHrp, paauyc, 1uaMeTp; IIoaap NoBepxHocTH chepsl. BzanmHoe pacnonoxeHue
cdepbl U IIIOCKOCTH; KacaTelbHasl IIIOCKOCTh K cdepe; mIomaias cQepsl.



N300paxeHue Tea BpameHus Ha II0cKocTH. Pa3BépTka nnimnHapa u KOHyca.

KomOuHanmu Ten BpameHus 1 MHOTOTPaHHUKOB. MHOTOIpaHHUK, ONMCAHHBIN 0KOJI0 cdepsl; chepa,
BIMCAaHHAs B MHOTOTPAHHUK, WJIH TEJIO BPAICHHS.

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajienenunena u cieAacTeus u3 He€. O0bEM nunuHapa, Konyca. O0BEM mapa u riomaab chepsl.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIICHHS MEXIy IUIOLIaIsIMH IOBEPXHOCTEH, 00bEMaMu
[MOJOOHBIX TEIL.

Ceuenuss uunuHzapa (Iapajule]bHO U NEPHEHAMKYISIPHO OCH), CEUYEHHs KOHyca (MapajiesibHOe
OCHOBAHHIO U MPOXOAIIIEE Yepe3 BEPIINHY), CEUCHHUS Iapa.

BeKTOpBI M KOOPANHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd U B mpoctpancTBe. CIIOKEHNE U BHIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa
Ha uyucio. PasznoxeHue BeKkTopa mo TpEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuio mapaienenumnesa.
Pewenne 3amay, CBA3aHHBIX C MPUMEHEHMEM IPAaBWII ACUCTBUI ¢ BekTopamu. [IpsmoyromnpHas cucrema
KOOpAuHAT B mpocTpaHcTBe. KoopaunaTel BekTopa. [Ipocreiimme 3amaun B KoopAMHATAX. YTOI MEXIY
BekTOpamu. CKaJsipHOE MPOW3BEACHHE BEKTOPOB. BBIUMCIICHHE YIIIOB MEXIy NPSIMBIMH M IUIOCKOCTSMHU.
KoopanHnaTHO-BEeKTOPHBII METO/] TP PEILICHHH T€OMETPHUECKUX 3a/1au.

MJIAHUPYEMBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbHI

JImuyHOCTHBIE  PE3yNbTaThl  OCBOGHHS NIpOrpaMMbl  y4eOHOro mpenmera  «MareMaTHKa
XapaKTEepU3yIOTCSI:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBHIO TPAXKIAHCKON MO3HMIIMH OOYYaroIlIerocs Kak aKTUBHOTO M OTBETCTBEHHOIO
YJieHa POCCHUHCKOTO OOIIECTBa, MPEICTABICHHEM O MAaTeMaTHYeCKHMX OCHOBaX (DYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHHUH, IPOLEIYp IPakIaHCKOTO 001ecTBa (BHIOOPHI, OMPOCHI U TP.), YMEHUEM
B3aMMOJICHCTBOBATH C COLUATBHBIMU HHCTUTYTAMH B COOTBETCTBUHU C UX (DYHKIIUSMU U HA3HAUCHUEM.

Ilarprornyeckoe BoCIUTaAaHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKON TIpakJaHCKOM WJIEHTUYHOCTH, YBAXEHHs K NPOLUIOMY U
HACTOALIEMY POCCHUICKOM MaTeMaTHKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHIKEHUSM POCCUHCKUX
MaTEMAaTUKOB M POCCUMCKOW MaTeMaTH4ECKOH IIKOJIbI, K MCIOJB30BAHUIO ITUX JIOCTHKEHUH B APYTUX
HayKax, TEXHOJIOTHX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHWEM JIyXOBHBIX ILIEHHOCTEM POCCUICKOro Hapoja; c(HhopMHpPOBAHHOCTHIO HPAaBCTBEHHOTO
CO3HAHMS, STUYECKOIO IOBEJIEHUS, CBS3aHHOTO C NPAKTUYECKUM IPUMEHEHHUEM JOCTH)KEHHUN HAyKH U
NeSITeIbHOCTBIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOrO OYyIYIIEro.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOILIEHHWEM K MHpPY, BKIIOYAs 3CTETUKY MAaTEMaTHYECKHMX 3aKOHOMEPHOCTEH,
00BEKTOB, 33aJ1au, PEUICHUH, PacCyACHUH; BOCTIPUMMUYUBOCTHIO K MATEMaTHYECKUM aclleKTaM Pa3JInYHbIX
BUJIOB UCKYCCTBA.

du3znyeckoe BOCNIUTAHNE:

c(OpMUPOBAHHOCTHIO yYMEHHUS NPHUMEHATh MaTeMaTHUYeCKHWe 3HaHUs B HMHTEpecax 3J0pOBOr0 M
6e3omacHOro obOpasa JKM3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370pPOBbIO (370pOBOE MHTaHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATHM M OTIbIXa, peryispHas (Qu3Mueckas aKTHBHOCTB); (DPU3MYECKOTO
COBEpIIEHCTBOBAHUS, IIPU 3aHITUIX CIIOPTUBHO-030POBUTEIBHON JEATEILHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM ILIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K pPa3IUYHBIM cdepam
npo¢eCcCHOHATIBLHOMN 1eSTENbHOCTH, CBA3aHHBIM C MATEMAaTUKON U €€ MPUIOKEHUSIMH, YMEHUEM COBEpIIaTh
OCO3HaHHBIM BBIOOP Oymymiedt mnpodeccuu W peaTru30BBIBATh COOCTBEHHBIC IKU3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4YECKOMY OOpa30BaHMUIO M caMO00pa30BaHUIO Ha MPOTSHKEHUU



BCEH JKM3HM; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B PEIICHUWU MPAKTUYECKUX 3a]a4 MaTeMaTHYeCKOM
HaIpPaBJIEHHOCTH.

JK0JIOTHYECKOe BOCITUTAHUE:

C(I)OpMI/IpOBaHHOCTBIO HKOJIOTHYECKOU KYJIbTYPHI, IIOHUMAaHUuEM BIIUAHUA COMAaJIbHO-
HYKOHOMHYECKUX TPOLIECCOB HAa COCTOSHUE MPHPOJHONW M COLMAIBHOW CpENIbl, OCO3HAHUEM IJI00AIBHOTO
XapakTepa HKOJIOTMYECKUX TMpoOJieM; OpUEHTAallMell Ha NpUMEHEHHEe MaTeMaTH4YeCKUX 3HaHW ams
pelieHus: 3a1a4 B 00JacTU OKpYXarolle cpeibl, IUIAHUPOBAHUS MOCTYMKOB M OLEHKH MX BO3MO>KHBIX
MOCJIEACTBUM JJISI OKPYKAKOLIEH CPEbI.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(OpMUPOBAHHOCTHI0O MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKH U OOIIECTBEHHOW MPAKTUKH, MOHUMAaHUEM MaTeMaTHYeCKOil Hayku Kak cepbl 4YelIoBEeYECKOM
JACATCIIbHOCTH, 3TAaIlOB eé Pa3sBUTHUA W 3HAYMMOCTU IJId Pa3BUTHA HUBWIM3ALOWH; OBJIAACHHUCM SA3BIKOM
MaTE€MaTUKU U MaTEMaTUYECKON KYJIbTYPOU KAaK CPEICTBOM IO3HAHUS MUPA; TOTOBHOCTHIO OCYILECTBIIATH
MPOEKTHYIO U HUCCIIEI0BATENbCKYIO IEATEIbHOCTh HHANBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHble  pe3yibTaThl OCBOCHHUS IPOrpamMMbl ydeOHOro mpeamera «MareMaTHKa
XapaKTepU3YIOTCSl OBIIAJICHUEM YHUBEPCAIBHBIMU HO3ZHABAMENbHBIMU OCUCMBUIMU, YHUBEPCAIbHbIMU
KOMMYHUKAMUBHBIMU OeLiCEUAMU, VHUBEPCATbHBIMU Pe2YNAMUBHbIMU 0eUCMBUIMU.
1) Vuueepcanvuvie nosnaseamenvuvle Oeiicmsusi, obecnewusaiom Gopmuposanue OA306bIX
KOZHUMUBHBIX NPOYECCO8 00Y4arouuxcs (0c6oenue Memooo8 NOZHAHUS OKPYHCAIOUie20 MUpa, npumMeHeHue
JI02UHECKUX, UCCLe008ameNbCKUX onepayuil, ymeHul pabomams ¢ uHgopmayueti).
Bba3zoBble Jioruyeckue eiicTBUS:
® BBLISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEeMATHUYECKUX OOBEKTOB, MOHSTHI,
OTHOIICHUHA MeXAy TNOHATUSIMH;, (DOPMYIHPOBATH OINpEeAeNeHUS TOHATUN; YCTaHABIUBATh
CYIIIECTBEHHBIN NPU3HAK KJIACCH(PHUKAIIMK, OCHOBAHUS U 0000MICHUS U CPaBHEHUS, KPUTEPUN
TIPOBOTUMOTO aHAJIH3a,;
® BOCTIpUHUMATh,  (OPMYIUPOBaTH H  IMPEoOpa3oBBIBATh  CYXKICHHS: YTBEpAHUTENBHBIE U
OTpHUIaTeNbHbIE, eANHIYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

® BEISIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3W M MPOTHBOPEUHs B (akTax, NaHHBIX,
HAOMIOJIEHUSAX U YTBEPXKACHUSAX; TpearaTh KPUTEPUHU IS BBISIBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUH;

e[eNaTh BBIBOJABI C HCIOJB30BAHHEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX M WHAYKTHBHBIX
YMO3aKTIOYEeHNUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

® [IPOBOJUTH CAMOCTOSTEIBHO J[OKA3aTeIbCTBA MAaTEMaTHYECKHX YTBEPXKACHWM (MpsiMble U OT
MPOTUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOJUTH MPUMEPHl W  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

e BLIOMpATh crnoco0 penieHus y4eOHOW 3agauM (CpaBHMBAaTh HECKOJIBKO BapHAaHTOB pEIICHMUS,

BBIOMPATh HANOOJIEE TTOIXOASIIIHA ¢ YIETOM CAMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).
ba3oBrble uccienoBare/bCKue 1eHCTBHA:
® ICTIOJI30BAaTh BOMPOCHI KaK MCCIENOBATEIbCKIUI HMHCTPYMEHT TIO3HAHUS; (OPMYIHPOBATH
BOINPOCHI, (PUKCHpYIOLIUE NPOTUBOpEUHEe, MNpOoOJIeMy, yCTaHABIMBAaTh HCKOMOE M JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHI0, MHEHHE;

® [IPOBOJIUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIA HKCIIEPHUMEHT, MCCIIEOBAHUE I10 YCTAHOBJIEHHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, MPOIECCa, BBISBICHUIO 3aBHCHMOCTEH
MEXIy 00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

® CaMOCTOATENIbHO  (hOpMYyIHpOBaTh OOOOIIEHUS M BBIBOABI IO pe3yjibTaTaM IPOBEAEHHOTO
HaOJIFO/ICHUS!, HCCIIEIOBAHUS, OICHUBATh JOCTOBEPHOCTH MOJMYYCHHBIX PE3YJIbTaTOB, BBHIBOJOB U
0000I1IEHHI;



® [IPOTHO3UPOBATh BO3MOXHOE pa3BUTHUE IpOIECcCa, a TAKKE BBIIBUIaTh IPEAIOJIOKEHHUS O €ro
pa3BUTUHU B HOBBIX YCIIOBUSIX.
Pabora ¢ undopmanmeii:
® BEISIBJIATH JEPHUIUTH MHYOPMAIIMH, JaHHBIX, HECOOXOIUMBIX JJIsl OTBETA HAa BOIIPOC U JJIS PELICHUS
3ajiauy;
¢ BEIOMpaTh WH(POPMALHMIO U3 HCTOUHUKOB PA3IMYHBIX TUIIOB, AaHAIU3UPOBATH, CHCTEMAaTU3HPOBATh U
UHTEPIPETUPOBATH MHPOPMALIUIO PA3IMUHBIX BUJOB U ()OPM IIPECTABICHMS;
® CTPYKTYpPHPOBaTh WH(POPMALIMIO, MPEACTABIATh €€ B pPa3IMYHbIX (opMax, WILIFOCTPHUPOBATH
rpaguvecKu;
® OLICHUBATh HAJIEKHOCTh MH(OPMAIIUH 10 CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.
2)  VuusepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 00ecneyugarom  copMupo8aHHOCMy
COYUATbHBIX HABLIKOG 00YUAIOUUXCSL.
Oo0menne:
® BOCIIPUHUMATh U (POPMYIHUPOBATH CYKACHUS B COOTBETCTBUHU C YCIOBHSMH M IENSMHU OOLICHHUS;
SCHO, TOYHO, TPAMOTHO BBIPa)XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IUCbMEHHBIX TEKCTaX, 1aBaTh
HOSICHEHMsI 110 XOJIy PeLIeHHUs 3a7a4l, KOMMEHTHUPOBATh [10JIy4YEHHbIH pe3ysbTar;
®B X0z 00CYX/IEHUS 33/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKAaeMOU TEMBI, MPOOIIEMBI, pelaeMon
3ajlauy, BBICKA3bIBaTh MJIEH, HALIEJICHHbIE HA MOMCK PEIICHUS; COMOCTABIATh CBOU CYXJIEHUS C
CYKICHUSIMH JIpYTUX YYaCTHHUKOB JIMAJora, OOHapy»XUBaTh pa3jiMuue M CXOJACTBO MO3UIMM; B
KOPPEKTHOH popme hopMyIHpOBaTh PA3HOTIACHS, CBOU BO3PAKECHUS;
®[IPE/ICTABIATh  PE3yJbTaThl pEIICHUsS 3aJaud, OKCIEPUMEHTa, HWCCIEIO0BaHUS, IPOEKTa;
CaMOCTOSITENILHO BEIOMPATh (hOpMaT BBICTYIUICHHS ¢ YYETOM 33/1a4 NMPE3ESHTALUN 1 OCOOCHHOCTEH
ayJUTOpUH.
CorpyanunuecTBo:
® [[OHUMAaTh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHHONW M MHAMBUIYAIbHOM pabOThl IPU PELICHUU
y4eOHBbIX 3a/la4; NPUHMMATh LEJIb COBMECTHOW JEATEIbHOCTH, IJIAHUPOBAaTh OPIaHU3ALIUI0
COBMECTHOM paloThl, pacHpeiensiTh BHAbI padOT, J0roBapuBaThCs, OOCYKIaThb IPOLECC U
pe3yabTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;
® y4acTBOBAaTh B IPYNIOBBIX (hopMax paboThl (00CYkAEHUS, 0OMEH MHEHU, «MO3TOBBIE IUTYPMBI» U
WHBIE); BBINOJIHSITH CBOIO YacTh pabOThl M KOOPIAMHUPOBATH CBOU JEUCTBUS C IPYTMMH WIEHAMHU
KOMaH[Ipl; OILIGHUBaThb KayecTBO CBOEro BKJIaJa B OOLIMI MPOAYKT MO KPHUTEPHSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.
3) Vuusepcanvnvie pecynamuenvie Oeiicmeus, obecneuugaom QOpMUpOSaHUE CMBICIOBbIX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:
® COCTaBJIATH IUIaH, AITOPUTM PELICHUS 331a4H, BBIOUPATh CIIOCO0 PEIICHHUs C YIETOM UMEIOIINXCSI
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI
peleHnii ¢ ydéToM HOBOM MH(OpMAIUH.
CaMOKOHTpPOJIb:
®BJIa/IETh HABBIKAMU I103HABATEJIbHOM pe(IEeKCHH KaK OCO3HAHUS COBEpIIAEMBIX JeHCTBUH U
MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHusl MaTeMaTH4eCcKol 3a/1auH;
® [IPEIBUJIETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPH PEIICHUH 3a]1a4H, BHOCUTh KOPPEKTHUBBI B
JeSITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENLCTB, AAHHBIX, HAWJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;
® OIICHMBATh COOTBETCTBHE pe3yNbTaTa LEIH U YCIOBUAM, OOBSCHATH MPUUMHBI JTOCTHIKEHUS WIH
HEJIOCTHKEHHUS PE3yNNbTAaTOB JeSTEIbHOCTH, HAXOUTh OIINOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.



INPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPSIMast, IIIOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX MIPHU PELICHUH T'€OMETPUUYECKHUX 3ajiau.

OnepupoBaTh MOHATUAMU: APAJUIETBHOCTD U NEPIEHIUKYIIPHOCTD IPSAMBIX U IIJIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacloiI0KEeHNE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JBYTPAHHBINA yrojl, TpaHU JABYTPAHHOTO yria, peOpo JBYTpaHHOTO yTJa;
JIMHEWHBIN yroJ IBYTPaHHOrO yIia; rpajycHas Mepa JBYTPaHHOIO yrJa.

OnepupoBaTh MOHATUAMU: MHOTOTPAHHUK, BBITYKJIBIM M HEBBITYKJIBI MHOTIOTPaHHHUK, 3JIE€MEHTbI
MHOI'OI'paHHMKA, IPAaBUIbHBII MHOTOTPaHHUK.

PacriozHaBaTe OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MHMpamMuaa; IpU3Ma, [PSAMOYIOJIbHBIN
napaienenurnes, Kyo).

KnaccupunupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS MJIs KiaccU(UKaUuM (BBIIYKJIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKHW; IPABUJIbHBIE MHOTOIPAaHHMKM; TMIpsIMbIE U  HAKJIOHHBIE IIPU3MBI,
napajuleJenune/ibl).

OnepupoBaTh MOHATUSAMU: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOIPAaHHUKOB.

OOBACHATH NPUHLUIIBI IOCTPOCHUS CEUYCHU, UCTI0JIb3YSI METO]L CIIE/IOB.

CrpouTh ceyeHHss MHOTOIPaHHUKOB METOJIOM CJIEJIOB, BBIIOIHSATH (BBIHOCHBIE) IUIOCKUE YEPTEXH U3
PUCYHKOB ITPOCTHIX O0BEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaXOXXACHHWE TEOMETPUYECKHX BEIMYMH IO O0paslaM WM aJrOpuTMaM,
IPUMEHSS] U3BECTHbIE AHAIMTUYECKHE METObl IPU PELICHUH CTaHIApTHBIX MaTeMaTHMYeCKUX 3ajJad Ha
BBIYUCIICHHE PACCTOSHUN MEXAy JBYMsI TOUKaMH, OT TOUKU A0 MPSAMOH, OT TOUKU JO IIIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.

Pemate 3amaum Ha HaXOXXACHHWE TEOMETPUYECKHX BEIMYMH IO O0paslaM WM aJrOpuTMaM,
IpUMEHSS] U3BECTHbIE AHAIMTUYECKHE METObl IPU PELICHUH CTaHIApTHBIX MaTeMaTHMYeCKUX 3ajJad Ha
BBIUMCJICHHE YIVIOB MEXIY CKPEUIMBAIOUIMMUCS NPSIMBIMH, MEXAY HNPSIMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Boruncnate 00BbEMBI M IJIOIAAM IOBEPXHOCTEH MHOTOTPAaHHUKOB (TpuU3Ma, NUpaMHia) ¢
npuMeHeHHeM (GOpPMYI; BBIUMCIATH COOTHOIIEHUS MEXAY IUIOMaJsIMU TOBEpPXHOCTEH, 0oO0BEMaMu
HOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMH: CUMMETPUS B IMPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTb CHUMMETPUHU;
LEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

N3Bnekatb, npeoOpa3oBbIBaTh M HMHTEPIPETUPOBATh HHGOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (pUrypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumeHsITh reomMeTpuueckre (QakThl JUIsl PEeUIeHHs] CTEPEOMETPUUECKUX 3a]ad, Mpearoyiararoimnx
HECKOJIbKO LIaroB PeLIeHMs], €CIH YCIIOBUS IPUMEHEHHUS 3aJIaHbl B IBHOM (opMe.

[TpuMmeHATh pocTele NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU
pELIEHNHN CTEPEOMETPUUECKHX 3a/au.

[TpuBOaUTE NMpUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U JKHU3HM, DPACIIO3HABATH
MPOsIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE.

[TpuMeHATHh MOMy4YEeHHBbIE 3HAHUS HA MPAKTUKE: aHAIW3UPOBATH peajbHbIE CUTYallud U MPUMEHSTh
U3yYEHHBIC TOHATHUSA B IPOLIECCe IMOMUCKA DPELIeHHs MaTeMaTHYecKd C(OpMyJIMpOBAaHHON NPOOIEMBI,
MOJIEJIMPOBaTh pealibHble CHUTYallud Ha S3bIK€ T'E€OMETPHH, HCCIE0BAaTh IIOCTPOECHHBIE MOJENH C
HCIIOJIb30BaHUEM I€OMETPUUECKUX MOHITHI U TEOpeM, anmapara ajireOpsl; pemarb IpakTHYeCKUe 3aJauu,
CBSI3aHHBIE C HAXOXKICHUEM I€OMETPUUECKHUX BEIUUMH.



11 KUIIACC

OnepupoBaTh TOHATHSAMH: IHJIHHIPUYECKAss TOBEPXHOCTh, OOpa3ylolue MHIMHIPUYCCKON
NIOBEPXHOCTH; LWIMHAP, KOHHYECKash IOBEPXHOCTh, O0Opa3yrollye KOHMYECKOW MOBEPXHOCTH, KOHYC;
ceprueckas MOBEPXHOCTD.

Pacrnio3HaBath Tena BpameHus (IHIUHIDP, KOHYC, cdepa u map).

OOBSACHATH CITOCOOBI MOJTyYSHHS TEJT BPALICHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHSATHSIMH: IIAPOBOI CErMEHT, OCHOBAaHHME CEIMEHTA, BBICOTA CErMEHTa; IapOBOM
CJIOI, OCHOBAHHME IIIAPOBOTO CJIOSI, BRICOTA IIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Bbruucnate 00bEMBI M IUIOIMIAJAM TIOBEPXHOCTEH Ted BpallleHWs, TEOMETPHYECKUX Tl C
npUMEHEHUEM (OPMYIL.

OnepupoBaTh MOHATHSIMHU: MHOTOTPAaHHUK, BIIMCAHHBIN B Cepy U ONMCAHHBIH 0K0JI0 cdepsl; chepa,
BITMCAaHHAsl B MHOTOTPAaHHUK WJIH TEJIO BPAILICHHS.

BBIUUCIIATE COOTHOMICHHUS MEXTY TUIOIIASIMH TOBEPXHOCTEH M 00bEMAaMU TIOJJOOHBIX TEIL.

N300paxaTh nuzyyaeMbie GUTypbl OT PYKH H C IPUMEHEHUEM POCTHIX YePTEKHBIX HHCTPYMEHTOB.

BhInonHATh (BBIHOCHBIC) TUIOCKUE YEPTEIKU M3 PHUCYHKOB MPOCTBIX 00BEMHBIX (DUTYp: BUI CBEPXY,
cOOKy, CHH3Y; CTPOUTh CCUCHHS TEJI BPAILICHHUSI.

W3BnekaTb, WHTEPIPETHPOBATH M IMPEOOpa3oBbIBaTh HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (PUTypax, MPEACTABICHHYIO HA YEPTEKAX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEHCTBUS CIOXKEHHUS BEKTOPOB, BEIYUTAHHS BEKTOPOB M YMHOXKEHHSI BEKTOpA Ha YHCIIO,
OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00JIa/IalO0T.

IIpuMeHATh paBUIIO NapasuIeIICINAIIE A,

OnepupoBaTh MOHATHSIMHU: JCKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI MEXIy BEKTOPAMHU, CKAISIPHOE MTPOU3BEICHUE BEKTOPOB,
KOJUTMHEAPHBIC U KOMITJIAHAPHBIC BEKTOPHI.

Haxoaute cymMMy BEKTOPOB U TIPOM3BEACHUE BEKTOPA HA YUCIIO, YTOJl MEXKAY BEKTOpaMH, CKaJIsIPHOE
NPOU3BE/ICHUE, PACKIIAIBIBATH BEKTOP 110 JIBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBarh IUIOCKOCTh YPAaBHEHHEM B JIEKapPTOBOW CHCTEME KOOPAMHAT.

[IpumensaTh reomerpudeckue (GakThl IS PEIICHHUs CTEPEOMETPUYECKHX 3a/1ad, MPeINnoIararoiniux
HECKOJIBKO IIaroB PeIleHHs, €CIIH YCIIOBHS IPUMEHEHHS 33/1aHbl B SIBHOH (hopMe.

PemiaTh mpocreiinie reoMeTpuUecKUe 3a1a4r Ha MPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO METO/IA.

PemaTh 3aaun Ha 1OKa3aTebCTBO MATEMATHUYECKHX OTHOMIICHHH W HAXOXJICHHE T€OMETPUYECKUX
BEJIMYMH MO oOpasliaM WJIM ajJropuTMaM, MPUMEHSS M3BECTHBIE METOIbl TPU PEIICHUH CTaHJapTHBIX
MaTeMaTUYECKHX 3a/1a4.

[IpuMeHsATh MPOCTEHINNE TPOTPAMMHBIEC CPEACTBA U AIICKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTEMBI ITPH
pEIIeHNH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBOaMTE MpHMEpPHl MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B TPHPOJE M KHM3HHU, PACIO3HABATh
IPOSIBIICHUE 3aKOHOB TE€OMETPHH B MICKYCCTBE.

[IpuMeHATh MONyYCHHBIC 3HAHHS HA MPAKTHKE: aHAIM3UPOBATh PEAbHBIC CHTYAIl[MH W MPUMEHSTH
U3y4YCHHBIC TMOHATHS B MPOIECCe IMOUCKA PEUICHUS MaTeMaTH4ecKd CHOpMYITHPOBAHHOW MPOOIIEMBI,
MOJICTTMPOBATh peajibHbIe CUTYallMd Ha S3bIKE TEOMETPUH, HCCIENOBATh MOCTPOSHHBIE MOJEIU C
UCIIOJIb30BAHUEM I'€OMETPUYECKUX MMOHATUH U TEOpEM, arnmnapara ainreOpbl; pelaTh NPakKTHYecKue 3a/1a4u,
CBSI3aHHBIC C HAXOXKJICHUEM TeOMETPHUCCKUX BETHUHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KIIACC
KoJsmyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue pas3aesioB H TeM (mudpossie)
KonTp. IIpakTuuy.
n/n NPOrpaMMBsl Bcero o0pa3oBaTeJIbHBIE
padoThI padoThI
pecypcbl
1 BBeneHue B CTepeOMETPHUIO 10 0 2
IIpsiMbIe U TIIOCKOCTH B
2 npoctpancTse. [lapannensHocTh 12 1 0
NPSAMBIX U TIJIOCKOCTEN
3 HepneHzmInympHocn, OPAMBIX U 12 0 0
IUIOCKOCTEH
4 VYTasl MeXIy NPSIMBIMU U 10 1 0
TUIOCKOCTSIMU
MHororpaHHUKH 11
6 OO0BEMBI MHOTOTPAaHHUKOB 9 0
7 [loBTOpenue: ceueHus, pacCTOAHUS 4 1 0
W YTJIBI
OBUIEE KOJIMYECTBO YACOB 10 68 4 5
I[MPOI'PAMME
11 KIIACC
KonnuecTBo 4acoB DJIeKTPOHHBIE
HaumenoBanmue pa3znesioB uugposBbie
Ne n/m P Koutpoasusie  IIpakTuyeckue (pp )
U TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoTsI padoTsI
pecypcbl
1 Tena BpameHust 12 0
2 OO0BEMEBI TEN 5
3 BexTopb!l 1 KOOPAMHATEI B 10 1 0
NPOCTPAHCTBE
4 IloBTOpEHUeE, 0606H1€HI:IC, 7 1 0
cUcTeMaTH3alusl 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
MMPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHME

10 KITIACC
KoanuecTBo 4yacos JJIeKTPOHHBbIE
Ne uudposBbie
n/n Tema ypoxa Bcero Konrp. Hpakruy. Jlata | oOpa3oBaTejbHbIE
padoThI padoThI pecypent
OCHOBHBIE TTOHSTHUS CTEPEOMETPUH:
1 TOYKa, IPsSIMast, INIOCKOCTb, 1 0 0
IIPOCTPAHCTBO.
[IpaBuna n3o0paxeHns: Ha PUCYHKaX
2 TUIOCKOCTEH, apasieIbHbIX IPSIMBIX 1 0 0
(0Tpe3KoB), CepeIMHBI OTPE3Ka
TlonsTus: nepecexaroniecs
3 TUIOCKOCTH, TIEPECEKAIONIHECS 1 0 0
npsMasi v TUIOCKOCTb
4 Msuororpannuku. Uzo0paxenne 1 0 0
MHOTOI'PaHHHUKOB.
W3o0pakeHne MHOTOrpaHHUKOB Ha
5 MIPOEKLIMOHHBIX YepPTeKax. 1 0 1
IIpakTudeckas pabora
6 Ky0, ero pa3Béptku n Mmogenu 1
7 IIupammuna, e€ pa3BEPTKHU U MOJEIN 1
3 AKCHOMBI CTEPEOMETPUH U 1 0 0
CJICJICTBUS M3 HUX
Ceuenue Ky0a II0CKOCThIO,
9 MPOXOJISAIEH Yepe3 TP 3aJaHHbIC 1 0 0
TOYKH
10 [TocTpoenue cedenunii Kyda METOIOM 1 0 1
ciena. [lpaktuueckas pabora.
11 B3auMHOe pacrosoxkeHue NpsiMbIX B 1 0 0
MIPOCTPAHCTBE.
[apannensHble IpsIMbIE B
12 MPOCTPAHCTBE; MapaIIENTLHOCTD TPEX 1 0 0
NPSAMBIX
13 ITapannensHOCTB NPSMOU U 1 0 0
IUIOCKOCTH
14 CKpelIMBaroImecs npsMble 1 0 0
VYTIiiBl ¢ COHANpPaBIEHHBIMU
15 CTOPOHaMU. YTOJ MEXIY NPSIMBIMH B 1 0 0
NPOCTPAHCTBE
16 Haxoxnenue yriaa Mexxay NpsiMbIMH 1 0 0
B TIPOCTPAHCTBE
17 ITapannenbHOCTh MITOCKOCTEMN: 1 0 0
napaiesbHbIe IIOCKOCTH
18 CaoiicTBa rv[apannenLHHX 1 0 0
TUIOCKOCTEN
19 [pocreiitme npocTpaHCTBEHHBIC 1 0 0

(GUrypsl Ha TUIOCKOCTH: TETPAdIP,




KyO, mapajuiesenume;]

ITocTpoenue ceuenuii Kkyda u

20 1
napajeenunesna

21 [octpoenue ceyeHuit TeTpa’apa 1
Kontponbnas pabota o teme

29 "[IpsiMBIE ¥ TUTOCKOCTH B 1
npoctpancTse. [lapaninensHocTs
MPSIMBIX U TUIOCKOCTEH"

93 [leprienauKynsipHBIC TPSMBIC B 1
IPOCTPAHCTBE

24 ITapannensHbie TpsMbIE, 1
NEePIEHIUKYISPHBIE K MIIOCKOCTH

o5 [Ipu3Hak nepneHIuKyISIPHOCTH 1
NPSMOM U TIIOCKOCTH

26 Teopema o npsmoit 1
NEePHIEHIUKYISIPHON IIIOCKOCTH

97 [leprieHANKYIAPHOCTD NPAMBIX U 1
TUIOCKOCTEN

28 [lepnienquKysip U HAKJIOHHBIE 1

29 PaccrostHue OT TOYKH 40 IUIOCKOCTH 1

30 [leprieHauKysp U HAKIOHHBIE: 1
paccTosHUe OT TOYKH [0 INIOCKOCTH

31 [leprieHauKysp U HAKJIOHHBIE: 1
paccTosiHUe OT MPSIMOM A0 MIOCKOCTH
[epnieHTUKyYSAp M HAKIOHHBIE:

32 paccTosiHUE OT TOYKH [0 TUIOCKOCTH, 1
paccTosiHUE OT MPSIMOM J0 MIOCKOCTH

33 TeopeMma o TpEX MepIeHANKYIIAPax 1
IIpoBepounas paboTa mmo Teme

34 "[lepreH UKy ITPHOCTD MPSAMBIX H 1
TI0CKOCTEH"

35 VTIuibl B IPOCTPAHCTBE: YroJl MEXAY 1
NPSMOM ¥ TJIOCKOCTHIO
TeopemMa 0 TpEX neprneHIUKYIIIPaXx.

36 HaxoxpaeHune yriia Mexy npsMoi u 1
TUTOCKOCTBIO

37 Peuienue 3a1au Ha MpUMEHEHUE 1
TEOPEMBI 0 TPEX MEPIECHANKYIIIPax

38 JByrpaHHbIil yroiu, TMHEHHBIN yroa 1
JIBYTPAaHHOTO yria

39 [leprnieHaUKYIAPHOCTD TUIOCKOCTEH 1

40 [Tpu3Hak nepreHMKYISIPHOCTH JBYX 1
TUIOCKOCTEH

41 [IpsiMoyronbHBIN Tapaienenunen; 1
CBOWCTBO TpaHel, pedep, yrioB

42 [IpssMoyTONIBHBIN Napauienenune. 1
CBOICTBO IHAaroHaIA

43 [eprieHAMKYIAPHOCTD TPSAMBIX U 1




MJIOCKOCTEN. YTIIbl MEXY MPAMBIMHU
Y TUTOCKOCTSIMU

44

Kontponbaas pabora mmo TeMam
"IlepnieHAUKYIAPHOCTD MPSMBIX U
IockocTer" u " YTIIbl MeX Iy
MIPSIMBIMH U THIOCKOCTSIMU"

45

IlonsTue MHOT'OIrpaHHUKa, OCHOBHBIC
QJICMCHTBI MHOTOI'paHHHUKA.

46

47

48

[Ipuzma: N-yronpHas mpu3Ma; rpaHu
Y OCHOBaHMS IPU3MBIL; IpsAMasi U
HaKJIOHHAsl IPU3MBIL; OOKOBas 1
MIOJIHAs IOBEPXHOCTH MIPU3MBI

ITapannenenunen, npsIMOYIrOJbHBII
napa’suiesieuIe]] U ero CBoMcTBa
[Iupamuna: N-yroapHas MApamMua,
I'paHu 1 OCHOBAHUC MUPaAMUIDBI;
0OKOBas U TIOJTHAS TOBEPXHOCTH
IMUpaMuabl; IpaBUJIbHAA U yCG‘-IéHHaH
mupaMuza

49

[IpaBuIbHBIE MHOTOTPAHHHUKH:
HOHSTHE MTPABHIBHOTO
MHOTOTPaHHUKA; PaBHIbHAS MTPU3Ma
Y [IPaBUIIbHAS TUPAMUJIA;
npaBUIbHAS TPEYTOJIbHAS MIUPAMHIA
Y TIPaBWIBHBIN TETpasap; KyO

50

IIpencraBieHue 0 NPaBUIIBHBIX
MHOTOI'PaHHUKAX: OKTa3p,
JOJeKa’Ip U UKOCa3p.

51

CumMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCHTEIHHO TOYKH,
MPSIMOM, MIIOCKOCTH. DIIEMEHThI
CHMMETPHUH B TUPAMUJIAX,
napaJuiesienuIeax, IpaBUIbHBIX
MHOTOTPaHHHUKAX

52

53

Brruncienue 31eMeHTOB
MHOTOTPaHHUKOB: PEOpa, UaroHaH,
YIJIbI

[Tnomrane 6OKOBOI MMOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTH MPSMOI
MIPU3MBI, IUTOMAAb OCHOBAaHUM,
TeopeMa 0 OOKOBOI MMOBEPXHOCTH
IIPSAMOM NPU3MBI

54

55

[Tnomraab 6OKOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABUIILHON
MTHUPaMUIBI, TEOPEMA O TUTOIIAIN
OOKOBOI TIOBEPXHOCTH YCCUEHHOM
TTUPAMU/TBI

KonTtposbHas padboTa mo teme
"MHuororpaHHuKn"

56

TTorsarue 00 o0wéme. CBolicTBa




00BEMOB

57 O0BEM Kyba, TPAMOYTOIEHOTO
napaieNenume/na.

58 O0BEMCOCTaBHOTOMHOTOTPAHHUKA

O0BEM 1 TITOLIaIb TOBEPXHOCTH
COCTaBHOI'O MHOT'OI'PaHHUKA

59

60 O0bEM UpaMUIbI
61 O0BEM IPU3MBI B THPAMHUIBI

62 Brraucienneo0s8MoBTEN

63 OO0BEMBI MHOTOTPaHHHKOB

Kontponbnas pabota o teme
64 IIpoBepounas padora "OO0bEMBI
MHOTOTPaHHUKOB"

IToBTOpeHue, 0600IICHKE
65 cUcTeMaTH3aIusA 3HaHUM.

[TocTtpoenue ceuenuii B
MHOT'OI'paHHUKE

[ToBTOpenue, ob6odIIeHNE
CHCTEeMaTH3allHs 3HAHHM.
Beluncienye pacCTOSIHUM: MEKIY
66 JIByMsI TOYKaMH, OT TOYKH JI0
MPsIMOi, OT TOYKHU JO IJIOCKOCTH,
MEXKy CKPEUTUBAIOIIIMUCS
MPSIMBIMU

67 Hrorosas koHTpOIBbHAS paboTa

IToBTOpenwue, o6o0IICHIE
cucTeMaTH3aIus 3HaHUM.
Brrurcnenue yrioB: MexIy

68 CKPEIIMBAIOIIUMHUCS MPSIMBIMH,
MEXIY IPSIMOU U IIJIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKIY

IIJIOCKOCTAMHU

OBLIEE KOJIMYECTBO YACOB I1O
[NPOIT'PAMME

R el
o o o o
o o o o




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Jara

Bcero

KonTp.
padoTsI

[MpakTHy.
padoTsI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTebHbIE

pecypcsl

Cdepa u map: ueHTp, paauyc,
JMaMETp; TUTOIIA b [IOBEPXHOCTH
chepsl

B3aumMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh
K chepe; mromanas chepol

N3o0pakenue cdepsl, mapa Ha
mockoct. CeyeHus mapa

HunuHapudeckas TOBEPXHOCTb,
o0pa3yolne IUIMHIPHUYECKON
MMOBEPXHOCTHU, OCh IMJIMHIPUICCKOMN
MTOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MOBEPXHOCTh, 00pa3ymoIlias 1 och;
Iomaas OOKOBOU Y IOJHOM
MTOBEPXHOCTH

N300pakeHne NMIMHIpa HA
IUIOCKOCTH. Pa3BépTka nunuHapa.
Ceuenus nuiIvMHIpa (MITOCKOCTBIO,
napajuieIbHON WIH
MEPIEeHIUKYIIPHON OCH IIUIUHPA)

Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn
MIOBEPXHOCTHU, OCh U BEpIINHA
KOHUYECKON MTOBEPXHOCTU

Konyc: ocHOBaHue 1 BepIINHA,
oOpa3yromas U OCh; TJIOMIATh
OOKOBOM U MOJIHOW MOBEPXHOCTU

10

11

12

VY ceuéHHbI KOHYC: 00pa3yromue u
BBICOTA, OCHOBAaHUA U OoKoBas
IIOBEPXHOCTH

N300pakeHre KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(TII0CKOCTHI0, MapaljiesIbHOM
OCHOBAHUIO, U TNIOCKOCTBIO,
MIPOXOJIAIIEeH Yyepe3 BEpIINHY)
KomOuHanus ten BpameHus u
MHOTOTPaHHUKOB

MHOrorpaHHuk, ONUCaHHbINA OKOJIO




cdepsl; chepa, BOUCaHHAS B
MHOT'OIpaHHUK UJIK B TCJIO BpalllCHUA

13

ITonsarue 00 00Béme. OCHOBHEIE
CBOIMCTBA 00BEMOB TEN

14
15

16

OO0BéMIMIMHIPa, KOHYCA

O06BEM mapa u wiomaab chepsl
[TogoOHBbIe Tena B MPOCTPAHCTBE.
CoOTHOUICHUST MEXKIY TUIOMIAISIMU

MMOBEPXHOCTEH, 00bEMaMK MO JOOHBIX
TN

17

KonrponsHas pabora o remam

"Tena Bpamenus" u "O6bembl TET'

18

19

Bekrop Ha nmiockocTy U B
IIPOCTPAHCTBE

CrnoskeHne 1 BEIYUTAaHHUE BCKTOpPOB

20

21

22

23

YMHOKEHUE BEKTOPA HA YUCJIIO

Paznoxenune BekTopa 1o Tpém
HEKOMILIAHAPHBIM BEKTOpaM.
[IpaBuino napasuienenumnena

Pemenue 3aay, CBSI3aHHBIX C
MPUMEHEHUEM TIPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHasg cucteMa KOOpJAUHAT
B npoctpanctee. KoopauHaTsl
BekTopa. [Ipocreimue 3anaun B
KOOpAMHATAX

24

VYron mexay Bekropamu. CkaisipHoe
MIPOM3BE/IEHNE BEKTOPOB

25

26

Brruncienue YTJIOB MCKAY ITPAMBIMU
" IJIOCKOCTAMU
KOOpI[I/IHaTHO'BeKTOpHHﬁ METOJ IIpH
peuICHUH I'COMCTPUYICCKUX 3a/1av

27

KonTponbhas padota no teme
"BexTophl 1 KOOpAMHATHI B
npocrpaHcTae”

28

[ToBTOpeHme, 0600IIEeHNE U
cucreMarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHT

29

30

[ToBTOpeHUEe, 06001IeHNE 1
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpeHue, 06001IeHNE 1




cUcTeMaTH3alMs 3HaHui. 3agadu
HJIaHI/IMeTpI/II/I U METOABI UX pGH_IeHI/ISI

[ToBTOpeHue, 0600mEeHNE U

31 cucTeEMaTH3anys 3HAaHUN. 3a1ayun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpeHUE, 0600IICHNE 1

39 cucremarusanus 3HaHuii. OCHOBHBIE 1
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTepEOMETPUH

33 HToroBast KOHTpOJIbHAs paboTa 1

34 IToBTOpEHME, 0606H_ICHI:IC u 1
cUCTEeMaTH3aIHs 3HAHUM

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

Marematuka: ajaredpa 1 Havyajaa MaTeMaTHYECKOTO aHann3a, reomerpus. ['eomerpus 10-11
KJIACCHI : Y4EOHUK ISl 00111e00pa30BaTeIbHBIX OPraHu3aIui : 0a30BbIN U YIITyOJICHHBIN

ypoBau /JI.C.AtanacsH u ap. M. : [IpocBemenue

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Marematuka: anreOpa ¥ Hadaja MaTeMaTHYeCcKOro aHaimnsa, reomerpus. ['eomerpust 10-11
KJIACChI : y4EOHHUK /17151 00111€00pa30BaTeIbHbIX OpraHu3alui : 0a30BbIi U yriyOleHHbIN

ypoBuu /JI.C.Atanacsia u 1p. M. : [IpocBemenue

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MuHHCTEpPCTBO 00PA30BAHUS, HAYKH U MOJIOAE:KHOM MOJTUTUKH
Kpacnongapckoro kpast
MyHnununajabHoe oopazoBanue IlaBjioBckunil paiioH
MyHuIunajbHoe aBTOHOMHOE 0011e00pa3oBaTeibHOEe YUpesKIeHne
cpeaHsisi 001eo0pazoBaTe/ibHas MIKO0JAa Ne 6

uMmenu ®egopa UBanosuua Sposoro cranuusl HoBosieymkoBckou

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
PykoBoautens HIMO 3amecTuTeNnb AUPEKTOpa Mo HupekTop
YUHTEJIEH MaTEMATHKH, VP

Ospauenko MN.A.

UHPOPMATUKU U (PU3HKH
Jbi0a A D perrere NeJaroru4eckoro

YepBonenko T.A. coBeTa
Nel ot «30» aBrycra2023 r.

npotokon 3aceganus [LIMO
Ne 1 ot «30» aBrycta2023 r.

PABOYAS ITPOT'PAMMA
(ID 321352)
yueOHOro npeamera « BepoiTHOCTb U CTATHCTHKA)
(ba3oBblil ypoBeHb)

st ooyyatromuxest 10-11 kinaccoB

ct. HoBosteymkoBckas 2023 r



NNOACHUTEJIBHAA 3AIIUCKA

PabGouass mporpamma ydeOHOrOo Kypca «BeposSTHOCTP M CTaTUCTHKa» 0a30BOT0 YpPOBHS IS
oOyyaromuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe @DeaepanbHOr0 TroCyAapCTBEHHOTO
00pa30BaTeNFHOTO CTaHAApTa CpeaHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHU, MPEABIBIAEMbIX K MATEMAaTHYECKOMY 00pa30BaHUIO, U TPAIUIIUI POCCUIICKOTO 00pa30BaHMUs.
Peanuzamus mporpaMMbl oOecrieuMBaeT OBJAJCHHE KIIOYEBHIMH KOMIIETEHIUSIMHU, COCTaBISIOLIUMU
OCHOBY JUISl CAMOPA3BUTHUS U HEMPEPHIBHOTO 00pa30BaHus, 1IEOCTHOCTh OOMIEKYIBTYPHOTO, TUMYHOCTHOTO
¥ TI03HABATEIBHOTO PAa3BUTHUS JINYHOCTU O0YHAIOIIUXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

YueOHblil Kypc «BeposSTHOCTH M CTaTUCTHKa» 0a30BOrO YpPOBHS SBISETCS MPOAODKEHHEM U
pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHSI OCHOBHOMU 1Kol Kypc mpenHa3zHaueH uis
(dopmHpoBaHus y 00ydaromuXcs CTaTUCTHMUYECKOW KYyJIbTYPbl MU IOHUMaHMUS POJIM TEOPUU BEPOSTHOCTEH
KaK MaTeMaTU4YeCKOro MHCTPYMEHTA JUll M3Y4EHHUs CIIydalHBIX COOBITM, BEeIMYMH M IpoueccoB. [Ipu
M3YYEHUHU Kypca 00O0ramatoTcsl IpeCTaBICHUs yYalluXcs O METO/1ax MCCIeA0BaHNs U3MEHYUBOTO MUPA,
pa3BUBaeTCsd IOHMMAaHHE 3HAYMMOCTHM M OOIMHOCTM MAaT€MaTHYECKMX METOJOB IIO3HAHUS Kak
HEOTHEMJIEMOM YaCTU COBPEMEHHOI'O €CTECTBEHHO-HAyUYHOT'O MUPOBO33PEHUS.

CogpepxaHue Kypca HaIllpaBJIEHO Ha 3aKpEIUICHUE 3HAHWM, IOJYYEHHBIX IPU M3YyYEHUHU Kypca
OCHOBHOM IIKOJIBI U Ha pa3BUTHE NPEICTABICHUN O CIy4yallHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY HUMU
Ha Ba)XHBIX [IPUMEPAX, CIOKEThl KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIETr0 MUpa.

B cooTBeTcTBUY C YKa3aHHBIMU LEISIMU B CTPYKTYpe Y4eOHOro Kypca «BeposaTHOCTh U CTaTUCTHKA»
cpeAHel IIKoibl Ha 0a30BOM YPOBHE BBIIEIEHBI CIEAYIOUIME OCHOBHBIE COJEpXKaTeIbHbIC JIMHUU:
«Cny4aiiHble cOOBITUS U BEPOSTHOCTUY, «CilydaiiHble BEJIMYUHBI U 3aKOH OOJIBIINX YUCEID).

BaxHyio yacTh Kypca 3aHHUMaeT M3y4eHHE FeOMETPUYECKOTO U OMHOMHAIBHOTO PAaCHpeesICHH U
3HAKOMCTBO C X HENPEPBIBHBIMU aHAJIOraMH — I10Ka3aTeJIbHBIM U HOPMaJIbHBIM PacIpeIeICHUSIMH.

Conepxanne muHUK «CilydaiiHble COOBITHS M BEPOSTHOCTH» CIY>KUT OCHOBOHM JJisi (POPMHUPOBAHUS
NPEJICTAaBICHUN O paclpeeieHuH BEPOSITHOCTEH MEX]y 3HAUEHMSIMH CIIydYallHBIX BEJIMYMH, a TAK)Ke 3Ta
JUHUS HeoOxoauMma Kak 0a3a JUIsl M3Yy4eHHs 3aKoHa OoJbpIIMX uucen — (yHIaMEHTAJIbHOIO 3aKOHa,
JeMCTBYIOIIEro B MpUpOAE U OOIIeCTBE M MMEIOUIET0 MaTeMaThdeckyro ¢opmanuzanuio. Cam 3akoH
OONBIIMX YMCEN IMpe/ularaeTcsi B O3HAKOMUTENbHOW (opMeE € MUHUMAIBHBIM HCIIOJIB30BaHHEM
MaTeMaTH4ecKoro opmaansma.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMM CIy4YallHBIMM BEJIWYMHAMM, aKIEHTUPYIOT BHHUMaHUE
HIKOJIbHUKOB Ha ONMCAHWU M M3YYEHUU CIy4yailHBIX SBJIEHUH C TOMOILBIO HENpPEPBIBHBIX (YHKIIHUIL.
OcCHOBHOE BHHMMAaHHME YJIEJSETCS IOKa3aTelbHOMY W HOPMAJIBHOMY pAacCHpElENIeHUsM, IPU 3TOM
IperoiaraeTcsi 03HaKOMHUTEIbHOE U3yUeHHEe MaTepuaia 0e3 10Ka3aTeIbCTB IPUMEHIEMbIX (PAKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha m3yuenmue kypca «BeposTHOCTh U CTaTUCTHKa» Ha 0a30BOM YpOBHE OTBOAWUTCA | 4yac B HEAETIO B
TEYEHHUE KKIOTO Toj1a OOyUEHHs, BCETO 68 yUeOHBIX YacoB.

COAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

[IpencraBnenne MaHHBIX C MOMOIIBID Tabmui u auarpamm. CpemaHee apudMeTHyeckoe, MEIUaHa,
HaH6oanee 1 HaAMMCHBIICEC 3HAYCHUA, pa3Max, )Incnepcm[ n CTaH)IapTHoe OTKJIOHCHHUEC YHCJIOBBIX
HabOpOB.



CiydaliHple DKCIIEPUMEHTHI (OTBITHI) U CIydalHbIE COOBITHS. DJEeMEHTapHBIC COOBITHSA (MCXOJIbI).
BeposiTHOCTE citydaifHOTO COOBITHA. BIM30CTh 9acTOTHI U BEPOSITHOCTH COOBITHN. CiydallHbIE OIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. BepOATHOCTH COOBITHIA B ONBITaX ¢ PAaBHOBO3MOXKHBIMU
3JIEeMEHTapPHBIMU COOBITHUSMHU.

Onepanuu HaJ COOBITUSIMU: TIepeceueHre, 00beAMHEHNE, TPOTUBONOIOKHBIE COObITHS. [lnarpaMmmbl
Oitnepa. ®opmyia cl10KeHUsI BEpOATHOCTEH.

VYcnoBHasA BEPOATHOCTb. Y MHOXKEHHUE BEPOATHOCTEHR. [lepeBo ciydaiiHOro skcrnepumenta. Gopmyna
MOJTHOM BepOSITHOCTH. He3aBucuMbIe COOBITHS.

KomOunatopHoe mpaBuiao ymHOXkeHHA. llepecranoBku wu daktopuan. Yucio coueTaHUU.
Tpeyronbuauk I[ackans. @opmyna 6mHOMa HproTOHA.

bunapHbpIii crydaliHbId ONBIT (MCIBITAHKME), YCIeX W Heydada. HesaBucumbie ucnbiTanus. Cepus
HE3aBHCHUMBIX UCIBITAHUH 10 TiepBoro ycrexa. Cepusi HE3aBUCUMBIX UCIIBITAaHUHN bepHyu.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposaTHocTedl. [luarpamma pacnpenenenusi. IIpumepst
pacrpezielieHuid, B TOM YHCIie, TEOMETPUUYECKOE U OMHOMHAIIBHOE.

11 KUIIACC

YucioBble XapakTEPUCTUKU CIyYalHbIX BEJIWYMH: MATEMATHYECKOE OXUJaHUE, IUCHEPCHS U
CTaHJIApTHOE OTKJIOHEeHUue. [[pumMepsl MpUMEHEHUSI MAaTEMAaTUUYECKOTO OXKUJIAHUS, B TOM YHUCJIE B 3ajladyax
U3 TOBCETHEBHOW kM3HM. Maremartuyeckoe OXuJaHWEe OWHApHOW  CcIydailHOW  BEJIMYHMHBIL.
MaremaTtrueckoe OXUJAHUE CYMMBI CIy4alHBIX BEJIMYMH. MaTeMaTH4YeCKOE OKHMIAHUE U JUCIEPCUs
F€OMETPUUYECKOT0 U OMHOMHUAIBLHOTO PACTIPECTICHUH.

3akoH OONBIIMX YHCENT M €ro pojib B HayKe, Npupoje u oOmectBe. BriOOpouHBIl MeTOI
HCCJICIOBaHUM.

[Ipumepsl HempepbIBHBIX Cily4ailHbIX BeauduH. [loHATHE O MIIOTHOCTH pacnpeneneHus. 3aaayu,
NpUBOAAIIME K HOpMaldbHOMY pacnpeneneHuto. [loHsTHe O HOpPMalIbHOM  paclpeeiIeHUH.
INJTIAHUPYEMBIE PE3YJBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  pe3yNnbTaThl OCBOEHHUS IporpamMmbl  ydueOHOro mpenMera «Marematukay
XapaKTEePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO TPAXKJIAHCKON MO3MIMU OOY4YarolIerocss Kak aKTUBHOTO U OTBETCTBEHHOI'O
YIeHa POCCUHCKOro o0OIecTBa, NPEICTaBICHUEM O MaTeMaTHYEeCKMX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBICHUN, IPOLETyp IPa’KAaHCKOTO 00IecTBa (BBIOOPHI, ONPOCH! U Mp.), YMEHUEM
B3aMMO/IEHICTBOBATH C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUH € UX (YHKLUSMHU U Ha3HAUEHUEM.

IIarproTHyeckoe BoCIUTaHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKON TIpakJaHCKON MAEHTUYHOCTH, YBaXXEHUS K MPOUUIOMY U
HACTOSIIEMY POCCHUMCKOM MaTeMaTHUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUAM POCCUHCKHUX
MaTE€MaTUKOB U POCCHUMCKOM MaTEMaTUYECKOM IIKOJBI, K UCIOJB30BAHUIO 3TUX JOCTHKCHUM B IPYIUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHMEM JIyXOBHBIX ILIEHHOCTEH pPOCCHHCKOro Hapona; c(HOPMHUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHHUs, YTUYECKOTO IOBEACHUS, CBA3AHHOIO C IPAKTUYECKUM IPUMEHEHHEM JOCTUKECHUN HAyKU U
JeSTeNIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOT'O BKJIa/1a B TOCTPOEHHE YCTOMYMBOTO Oy IyILIETO.

JcTeTHYeCKOe BOCIIUTAHHE:



JCTETHYECKHM OTHONICHWEM K MHpY, BKJIIOYas OSCTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, pEIICHNH, PAaCCYKACHHI; BOCTIPUMMYHUBOCTHIO K MAaTEMAaTHYECKUM acIIeKTaM Pa3JInIHbIX
BHUJIOB HCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

C(l)OpMI/IpOBaHHOCTbIO YMCHHA IMPUMCHATH MATCMATHYCCKHUC 3HAHWA B HHTCPCCax 3J0pOBOTO H
Oe3zomacHOro o0Opa3a >KM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3J0pOBBIO (3710pOBOE NHTAHHE,
cOalaHCHPOBaHHBIA PEXUM 3aHATHH M OTHABIXa, PEryiIsipHas (usndeckas aKTHBHOCTB), (DU3NYECKOTO
COBCPHICHCTBOBAHUA, ITPH 3aHATUAX CHOpTI/IBHO-OSHOpOBHTeHBHOﬁ ACATCIBbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TpPYAy, OCO3HAHHEM LEHHOCTU TPYAOJIOOHS; MHTEPECOM K pasM4HbIM chepam
npodeccHoHaIBHON AEATEILHOCTH, CBA3aHHBIM C MATEMAaTHKON U €€ MPUIOKEHUSIMH, YMEHHUEM COBEPIIATh
OCO3HaHHBIN BBIOOp Oynyiied mnpodeccud W Pealn30BbIBATh COOCTBEHHBIC IKM3HCHHBIC ILUIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTEeMaTHYECKOMY OOpa30BaHHIO M CaMOOOpa30BAHUIO HA MPOTHKCHUN
BCEW JKM3HM; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B PELICHWM NPAKTHYECKHX 3a7ad MaTEeMaTHUECKON
HaIpaBJICHHOCTH.

JKOJIOTHYECKOEe BOCTIMTAHME:

C(bOpMPIpOBaHHOCTI)IO DKOJIOTUUECKOH KYJBbTYPHI, IIOHUMaHUuEM BIIMSAHUA COUAJIbHO-
9KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOM CPebl, OCO3HAaHHEM II00AIILHOTO
XapakTepa HKOJOTHYECKUX NpoOJeM; OpUCHTAIlMed Ha NPUMEHEHHWE MaTeMaTHYeCKUX 3HaHUH IS
peuieHust 3a7a4 B 00JacCTH OKPYKAIOIIEeW Cpelbl, MIAHUPOBAHUS TOCTYIKOB M OIICHKHM HUX BO3MOXKHBIX
MOCJIEACTBUM JJISI OKPYKAOLIEH CPEBI.

ILleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAyKW W OOIIECTBEHHOW TMPAKTUKH, TOHMMAaHUEM MaTEeMaTHYECKOH HayKu Kak chepbl YeloBEYeCKOU
JACATCIIbHOCTH, 3TAaIlOB ce PasBUTHUA W 3HAYMMOCTU IJId PA3BUTHA HHUBUIHM3ALWH; OBJIAACHUCM S3BIKOM
MaTeMaTUKU U MaTeMaTH4ecKOH KyJIbTypOl Kak CPEeICTBOM IMO3HAHHS MHPa; TOTOBHOCTHIO OCYIIECTBIAThH
HPOEKTHYIO M UCCIIEIOBATEIBCKYIO IESTEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHble pe3yNbTaThl OCBOCHHUS MPOrpaMMBl  yuyeOHOro mpeamera «Marematukay
XapaKTepU3YIOTCS OBIAJICHUEM YHUBEPCAIBHBIMH HO3ZHABAMENbHBIMU OCUCMBUIMU, YHUBEPCAIbHbIMU
KOMMYHUKAMUBHBIMU OCLiCMBUAMU, YHUBEPCATbHLIMU Pe2YIAMUBHbIMU OeUCEUIMU.
1) Vuueepcanvuvie noznaseamensuvle Oeiicmsusi, obecneuusaiom Gopmuposanue OA306bIX
KOZHUMUBHBIX NPOYECCO8 00y4arouuxcs (0c6oeHue Memooo8 NOZHAHUSL OKPYIHCAIOUe20 MUpa, npumeHeHue
JI02UHECKUX, UCCLe008amenbCKUX onepayuil, ymeHul pabomams ¢ uHgopmayueti).
Ba3zoBblesiornyeckueneiicTBus:
® BBLISIBIISITh M XapPaKTEPH30BAaTh CYIIECTBEHHbIE MPU3HAKKM MATEeMATUYECKUX OOBEKTOB, MOHSTHH,
OTHONIICHUNA MEXJy TOHATHSIMH, (DOPMYIHpPOBATH OIpPEACICHUS TOHATHN, YCTaHABIUBATH
CYIIECTBECHHBINA MPU3HAK KIaccH(DHUKAIMKM, OCHOBAHUS JJIT 00OOIICHUS U CPaBHEHUS, KPUTEPHH
MIPOBOAMMOTO aHAIN3A;
® BOCIIPHHMMATh, (opMynIHpoBaTh W  TPEOOpPA3OBBIBATh  CYXKICHHS: yTBEPAWTEIbHBIC H
OTpUIaTeNbHbIE, eANHIUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIE,

® BBEISIBJISITh MaTeMaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W NMPOTHBOPEUUs B (aKkTax, TaHHBIX,
HAOMIOJIEHUSAX U YTBEPKACHUSX; MpeIjiaraTh KPUTEPUU IJIS BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

e[eNaTh BBIBOJBI C HCIOJH30BAHHEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX M WHAYKTUBHBIX
YMO3aKITIOUeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;



® [IPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIhCTBA MATEMAaTUYECKUX YTBEPXKIACHUN (MpsSMbIE U OT
MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIUIO, MPHUBOJUTH MPUMEPHl U  KOHTPIPUMEPHI;
00OCHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

e BEIOMpATh crocod pemieHus y4eOHOW 3anaud (CpaBHHBATh HECKOJBKO BAPHUAHTOB PELICHMS,
BBIOMPATh HAUOOJIEE TTOIXOASIIHIHA ¢ YIETOM CAMOCTOSITEIIbHO BBIZICIICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBaresLCKue AeliCTBHA:

® ICTIOJIB30BaTh BOMPOCHI KaK MCCIENOBATEIbCKHI HMHCTPYMEHT TIO3HAHUS; (OPMYINPOBATh
BOIIPOCHI, (PUKCHPYIOLIUE TMPOTUBOpEYHE, MPOOJIEMy, yCTaHABIMBAaTh HCKOMOE U JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

® [IPOBOJIUTh CaMOCTOSITEIPHO CIUIAHMPOBAHHBIA JKCIIEPUMEHT, HCCIICOBAHUE IO YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBJICHUS, IPOIECCa, BBIIBICHUIO 3aBUCHMOCTEH
MEXy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

® CaMOCTOATENIBHO  (hOpMYyIHpOBaTh OOOOIIEHUS M BBIBOABI IO pPE3yjibTaTaM MpPOBEAEHHOTO
HaOJIFOICHUSI, HCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTDh MOJYYCHHBIX PE3YJIbTATOB, BBIBOJOB U
000011IeHMI;

® [[POrHO3UPOBATh BO3MOXKHOE PA3BUTHE TPOIECCA, a TAKXKE BBIIBUTaTh NPEANOIIOKECHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

® BBISIBJIATH JCPUIMTHI MHDOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HAa BOIIPOC U JIJISl PEUICHHUS
3a/1a4uu;

¢ BEIOMpaTh WH(POPMAIIHIO U3 HCTOYHUKOB Pa3IMYHBIX THIIOB, aHAJTM3UPOBATh, CHCTEMAaTH3UPOBATh U
UHTEPIPETHPOBATH HHPOPMAIIHIO Pa3TNIHBIX BHIIOB B (POPM MPEACTABICHUS;

® CTPYKTYpPHPOBaTh WH(POPMALUIO, TPEACTABIATH €€ B pPasNUYHBIX (OpMax, HUIIOCTPUPOBATH
rpaduvecKu;

® OIICHUBATh HAJEKHOCTh HH(POPMAITUH 110 CAMOCTOATEIBHO CHOPMYINPOBAHHBIM KPUTEPHSIM.

2) VHueepcanvhvlie KOMMYHUKAmMueHble  Oelicméus,  00ecnevusaiom  CcoopmMupo8aHHoCcnsb

COUUAJIbHBLIX HABbLIKOB 06yqai0mux0}z.

OO0menne:

® BOCIIPUHUMATh U (DOPMYITHPOBATH CYKIEHHUS B COOTBETCTBUU C YCJIOBHUSIMH U ILIETSIMU OOILCHUS;
SACHO, TOYHO, T'PaMOTHO BBIPAKaTb CBOIO TOUKY 3pCHHA B YCTHBIX U MMCbMCHHBIX TCKCTAX, J1aBaTh
MOSICHEHNS 10 X0y PEIIEHUS 3a/1a4i, KOMMEHTHUPOBATh ITOJIYYEHHBIA PE3ylbTaT;

® B X0J1¢ OOCYXKJICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI, IPOOJIEMBI, PeIIaeMOM
3ala4M, BBICKA3bIBATh HUACHU, HAILICJICHHBIC HA IMMOUCK PCUICHUSA; COIMOCTABIATE CBOU CYXICHHUA C
CYKICHHUSIMH JPYTUX YYaCTHUKOB JUANOra, OOHapy»XHBaTh Pa3MuUe M CXOJICTBO IMO3UIUH; B
KOPPEKTHOI opme GopMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

®[IPE/ICTABNATh  PE3yNbTaThl pEIICHHUS 3a7aud, OKCIEPHUMEHTa, HWCCIENOBaHUS, IPOEKTa;
CaMOCTOSITENILHO BBIOUPATh (pOpMAT BBICTYIUICHHS C YIETOM 3a7a4 MPe3eHTAlMH U 0COOEHHOCTEH
ayJTIUTOPUH.

CoTpyaHunuecTBo:

® [IOHUMAaTh W UCIOJb30BaTh NPCUMYIICCTBA KOMaH)IHOI\/’I u HH}IHBHHy&HBHOﬁ pa6OTBI Ipu pCIICHUHU
yueOHBIX 3a/a4y; MPUHUMATH IIe]lb COBMECTHOW JeATEIbHOCTH, IJIAHHPOBATH OpPraHU3AIUIO
COBMECTHON paboThl, pachpenensTh BHUABI pabOT, JOroBapUBaThCs, OOCYKIaTh MPOIECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKHUX JIIOJIEH;

® y4aCcTBOBATh B IPYIMOBBIX (hopMax paboThl (00CYkAeHUS, 0OMEH MHEHHI, «MO3TOBBIEC IITYPMBI» U
WHBIE); BBINOJHATH CBOIO YacTh pabOThl M KOOPIAUHUPOBATH CBOU JECUCTBUS C JPYTMMHU WEHAMHU
KOMaH/bl; OIIEHMBATh KaueCcTBO CBOEro0 BKJIaJa B OOMMHA MOPOAYKT IO KPUTEPUSM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) VHusepcanvuvie pecynamuenvie Oeticmsus, obecneuugaiom @GopMuUposanue CMbLCI08bIX

YCMAaHOB0OK U IHCUZHEHHbIX HABLIKOG IUYHOCTU.

Camoopranusauus:



COCTaBJISITh IJIaH, AJITOPUTM pEIIEeHUs 3aJa4, BEIOMPATh CIOCOO pelieHus: ¢ y4€TOM MMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BapUaHThl PEIICHUN C
y4€TOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

®BIIJICTh HABBIKAMHU I[103HABATEIbHOU pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUH H

MBICIUTENBHBIX MPOIECCOB, X PE3YJIbTATOB; BIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHusl MaTeMaTH4eCKol 3a/1auu;
® [IPE/IBUJICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHUH 33/1a9l, BHOCUTh KOPPEKTUBHI B
JESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTEIHCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEH;

® OIICHMBATh COOTBETCTBHE pE3yJIbTaTa LEIH U YCIOBUAM, OOBACHATH MPUYMHBI JTOCTHIKEHUS WIH
HEJOCTH)KEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

Uurtarh U CTPOUTH TAOJIULIBI U JUATPAMMBI.

OnepupoBaTh NOHATHSAMU: CpeaHee apudmMeTHyeckoe, MeauaHa, HauOOoJblIee, HaUMEHbIIEe
3HAYEHUE, pa3Max MACCHUBA YMCIIOBBIX JAHHBIX.

OnepupoBaTh MOHATHAMU: CIIy4alHBIM SKCIIEPUMEHT (OIBIT) U CllydaiiHOE COOBITHE, FIEMEHTApHOE
coObITHE (DJIEMEHTAPHBIM HMCXOJ)) CIY4alHOIO OIIbITa; HAXOJAUThb BEPOATHOCTH B OMNbITaX C
PABHOBO3MOXHBIMH CIIy4allHBIMU COOBITUSIMH, HAXOAWTh M CpPAaBHUBATb BEPOSTHOCTH COOBITUH B
W3YYEHHBIX CIIy4alHBIX SKCIIEPUMEHTAX.

Haxomute u ¢opmMynupoBaTs COOBITHS: TIEpeceueHre U 0ObeANHEHUE JTaHHBIX COOBITHI, COOBITHE,
IPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO; TMOJIB30BATHCS AMAarpaMMaMu Diijiepa M (QOPMYIIOH CIOXKESHHUS
BEPOSATHOCTEN IIPH PEIICHNUH 3a/a4.

OnepupoBaTh MOHATUSMH: YCIOBHAsl BEPOSITHOCTb, HE3aBUCHMBIE COOBITHS; HAXOAUTh BEPOSATHOCTH
C MOMOUIBIO NTPaBHJIa YMHOXKEHHS, C IOMOIIBIO JEpeBa CIy4alHOr0 ONbITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELLICHUH 3a/1a4.

OnepupoBaTh MOHATHSMM: HCIBITAHUE, HE3aBHCHMBIE HCIIBITAHUS, CEpUs HUCIBITAHUHM, yCIEX U
Hey/Jaya; HaXOAWUTh BEPOATHOCTU COOBITUH B CEpUM HE3aBUCHMBIX MCIIBITAHUI 70 MEpBOro ycIexa;
HaXOJUTh BEPOSITHOCTH COOBITUI B CEpUU UCTbITaHUI bepHyiu.

OnepupoBaTh MOHATUSAMU: CllydailHas BeJIMYMHA, pACIpeNeieHHe BEpOSITHOCTEH, auarpamma
pacrpeneseHusl.

11 KUIIACC

CpaBHUBaTh BEPOATHOCTH 3HAUYEHUN CIIy4alHON BEJIMYUHBI [0 PACHpPENEICHHUIO WK C MOMOIIBIO
JUarpaMM.

OnepupoBaTh MOHATHEM MaTEMAaTHUECKOTO OKHUIAHUS; NPUBOIUTH IPHUMEpPHI, KaK IPHUMEHSAETCS
MaTE€MaTU4YeCKOe OXUIAHUE CIy4alHOW BEIMYMHBI HAXOAUTb MAaTEMAaTHUYECKOE OKUJAHUE 10 JTAHHOMY
PacIpeneNeHHUIO.

Hmets mpencraBieHue o 3aK0He OOJIbIINX YHCE.

MMeTs npeacTaBiaeHue 0 HOPMAJIbHOM PaCIIpENCIICHUH.

TEMATHYECKOE INTAHUPOBAHHUE



10 KUIACC

KoanuecTBo yacoB JJIeKTPOHHBbIE
Ne (uudposbie)
HaumeHoBaHMe pa3aeioB H TeM NMPOrpaMMbI Kourp.  Ipaxkruu.
n/n Bcero o0pa3oBaTeJib
padoTsl  padoThI
HbIepecypChl
1 [IpencraBienne JaHHBIX U OMHICATEIbHAS 4 0 0
CTaTHCTUKA
5 CrnyuaitHpIe OIBITHI M CITy4aliHbIC COOBITHS, OTIBITHI 3 0 1
C pPaBHOBO3MOYKHBIMH JIEMEHTAPHBIMHU HICXOJIAMHU
3 Ormeparuu Hax COOBITHAMH, CIIOKCHUE 3 0 0
BEPOATHOCTEU
YcnoBHast BEPOSITHOCTB, IEPEBO CIIYHalHOIO OMBITA,
4 (hopMyJia IOJTHOW BEPOSTHOCTH M HE3aBUCUMOCTh 6 1 0
COOBITHIA
5 DNeMEeHTBIKOMOMHATOPUKHI 4 0 0
6 Cepun nocie0BaTeIbHBIXUCITBITAHU I 3 0 1
7 Cny4aliHpICBEIMYMHBI M pacipeeleHUs 6 0 0
8 O06001IeHNe 1 CUCTeMaTH3aANsA3HAHN] 5 1 0
OBLIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 34 2 2
11 KUIACC
DJIeKTPOHHBIE
(uudposrie)
N KosmmuecrBouacos oGpa3oBaTebHbIE
o
/_ HaunmeHoBaHHMepa3ae/ioB H TEMIIPOrPaMMBbI pecypcel
n/n
Kowurtp. 1| .
Beero P pPaKTu4
padoThI padoThI
1 MaremaTndecKoe0KHIaHHeCTy YaHHOHBEITMIMHBI 4 0 0
5 Hucnepcus ¥ cTaHgapTHOE OTKJIOHEHUE CIIyYailHOM 4 0 1
BEJIUYHHBI
3 3aKoHOONBIIMXYUCET 3 0 1
4 HenpepoiBHbIeCTyYaiiHbIEBETUYNHBI 9 0 0
(pacnpeneneHust)
5 HopmansHoepacnpenenenus 2 1
[ToBTOpEeHME, 0600IICHNE U CUCTEMATH3AIINS 3HAHII 19 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne u@ppoBbIe
n/n Tema ypoka Bcero Konp. Hpar. Aata :)Iﬁ[()l:lI;OBaTeJIL
padoThI padoThI HbIE pecypesI

1 [IpencraBnenue JaHHBIX ¢ TOMOLIBIO 1 0 0
TaOJIHUI U AUarpaMm
Cpennee apudmernueckoe, MeIHaHa,

5 HanOoJbIllee U HAUMEHbIIEe 3HAUCHHS, 1 0 0
pa3max, Jucrepcusi, CTaHJapTHOE
OTKJIOHEHHE YMCIIOBBIX HA0OPOB

3 Pasmax, nucnepcus, cranaapTHOE 1 0 0
OTKJIOHEHHE YMCIIOBBIX HA0OPOB
Cpennee apudpmeTnieckoe, MeJ1aHa,

4 HanOoJbIlIee U HAUMEHbIIIEE 3HAUCHHS, 1 0 0
pasmax, Jucrepcusi, CTaHJapTHOE
OTKJIOHECHHE YHCIIOBBIX HA0OPOB
CrnyyaifHple 3KCTIEPUMEHTHI (OTIBITHI) H

5 CIlyqaiiHbIe COOBITHSA. DIeMEHTapHBIE 1 0 0
COOBITHSI (MCXOIBI)
BeposiTHOCTB CIy4aifHOTO COOBITHSL.

6 BepositHOCTH COOBITHI B OITBITAX C 1 0 0
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH
COOBITUAMU

F BeposiTHOCTH CTIy4aifHOTO COOBITHSL. 1 0 1
[IpakTnueckas pabota
Omnepaunu Hag COOBITUSIMHU:

8 nepeceucHue, 00beIMHEHHE COOBITUH, 1 0 0
MPOTUBOIIOJIOKHBIE COOBITHSI.

9 Omnepauru Hag COOBITHUSIMH. 1 0 0
Juarpammsl Ditiepa

10 dopmyna cI0KeHUs] BEPOSTHOCTEH 1 0 0
VYcioBHasI BEPOSITHOCTE. Y MHOKEHHE

11 BeposaTHOCTeH. JlepeBo cirydaitHoro 1 0 0
JKCIEpUMEHTA

12 JepeBo ciy4aifHOTo SKCIIepUMEHTa 1 0 0
VYcioBHAsI BEPOSITHOCTE. Y MHOKEHHUE

13 BeposiTHOCTEH. [lepeBo ciydaifHOTo 1 0 0
JKCIEpUMEHTA

14 dopmyia MOJIHOM BEPOSITHOCTH 1 0 0

15 Pemenue 3agau Hva NpUMEHEHUE 1 0 0
(hOpMyIIBI TOTHON BEPOSTHOCTH.

16 ®dopmyra MoIHON BEPOSTHOCTH. 1 0 0
HeszaBucumeie coObITHs

17 KonTponbnas pabora 1

18 Komb6unraTopHOE MpaBmiio yMHOKEHHS 1

19 [lepectanoBku u ¢axropuan 1




20 Yucno couetanuit 1

21 Tpeyronsauk [Tackans. @opmyna 1
6unoma HproToHa
bunapHsbIi cily4aiiHbIA OIBIT
(ucmipITanme), yernex U Heynada.

22 HezaBucumeie ucneitanus. Cepust 1
HE3aBUCUMBIX MCIIBITAHUHN 10 IEPBOTO
ycnexa

23 Cepusi HE3aBUCUMBIX UCTIBITAHUH 1
bepnymn
Cepusi HE3aBUCUMBIX UCTIBITAHHH.

24 [pakTuueckas pabora ¢ 1
HCTIONBb30BaHUEM 3JICKTPOHHBIX TaOIHIL

25 CnyyaiiHasd BeIMUnHA 1

26 Pacnpenenenune BeposiTHOCTEH. 1
HuarpaMma pacnpeneneHus

97 Crnyuaitaple BenmunauHbL. Cymma 1
MPOU3BEICHUE CITyYaHBIX BETMYNH

28 CyMMa # Ipou3BeIeHHE CITyYaiHbIX 1
BEJIMYMH

29 [Ipumeps1 pactipeneneHn. 1

30 [IpuMmeps! pacnpeneneHuii, B TOM 4ucie 1
reoMeTprYecKoe H OMHOMHUAIILHOE

31 IToBTOpenue. ®opmyna NoJHOK 1
BeposiTHOCTU. HezaBucumple CoOBITHS

32 IToBropenue. TpeyronpHuk [Tackans. 1
®opmyna 6uHOMa HeroToHA

33 Hrorosas koHTposbHAs padoTa 1

34 [ToBTOpenue, obo0IIeHNE U 1
cucTeMaTH3alusl 3HaHUH

OBLIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

w/n Tema ypoxa

KoaunyecTBO 4acoB

Jara

Bcero

KonTp.
padoTsI

pakr.
padoThI

DJIeKTPOHHBIE
uudposBbie
o0pa3oBaTeJIbHbIE

pecypcsbl

[ToBTopenue, 0600UIeHNE,
CHUCTEMAaTH3alus 3HaHUI.

1 Crny4aifHbIe OTBITHI U BEPOSTHOCTH
ciryyaifHbIx coobiTuii. Cepun
HE3aBUCHMBIX HCIIBITAHUI

[ToBTOpeHme, 0600IICHHE,
crcTeMaTh3alysl 3HAHHUH.

2 Ciy4JaiiHble OTIBITHI U BEPOSITHOCTH
CIlyqaiiHbIX coObITHH. Cepuu
HE3aBUCHMBIX HCIIBITAHUN

[TorTOpeHue, 0600IICHNE,
CHUCTEMAaTH3alus 3HAaHUI.

3 Ciy4daiiHbIE OTBITHI U BEPOSITHOCTH
ciryyaitHeIx coobiTuii. Cepun
HE3aBUCHMBIX HCIIBITAHUI

[ToBTOpenwue, o6o0IIeHNE,
cucTeMaTH3aIys 3HaHUH.

4 CrnyyaifHble OBITHI U BEPOSTHOCTH
CIly4aliHbIX coOBITHH. Cepru
HE3aBUCHUMBIX HCIIBLITAHUN

[Ipumeps! mpumeHeHus
5 MaTEMaTHYECKOTO OKHIaHHS
(cTpaxoBanmue, 1oTepes)

MareMaTuyeckoe OXUuIaHUE CYMMBbI
CIIy4ailHbIX BEJIMYMH

MareMaTH4yecKoe OKUIaHUE
7 T€OMETPUYECKOTO U
OMHOMHUAIEHOTO PacTIpe/IeIeHUH

Martematnyeckoe OKUIaHNE
8 reOMETPHUYECKOTO U
OMHOMHUAIIBHOTO paclpeieIeHUH

I[I/ICHepCI/IH " CTAaHAAPTHOC
OTKJIOHCHHEC

10 Hucnepcus u cranapTHOE
OTKJIOHEHHE

11 HI/ICHCpCI/II/I reoOMETPUICCKOTO U
OMHOMHUAIIEHOTO pacripeaeiacHud

[IpakTuueckas padota ¢
12 WCTIOJIb30BAaHMEM SJIEKTPOHHBIX
TabIuI

13 3aKoH OOJIBIINX YHCEL.
Br1600podHBIi METOT MCCIICTOBAHNM




14

3aKkoH OOJIBIIHMX YHCE]T.
Br1600podHBI METOT MCCIICTOBAaHUN

15

16

17

[IpakTraeckas padota ¢
HCIIOJIb30BAHUEM BJICKTPOHHBIX
TalIIuIy

Hroroas koHTpoJIbHAs padboTa

IIpumeps! HENpPEPBIBHBIX
Clly4aiHbIX Beau4nH. OyHKIUA
IJIOTHOCTH PacIpeeIICHUs.
PaBHOMEpHOE pacIpeneneHue 1 ero
CBOMCTBa

18

19

[Ipumeps! HempepBIBHBIX
ClIy4yailHbIX BeIM4UH. OyHKIUS
IJIOTHOCTH PaclpeesieHusl.
PaBHOMEpHOE pacnpeneseHue u ero
CBONCTBA

3agaun, TPUBOAAIINE K
HOPMaJIbHOMY paclpeieleHHIO.
@OyHKIUS IVIOTHOCTH U CBOKMCTBA
HOPMAJIBHOTO pacrpesieeH s

20

21

22

[IpakTryeckas padbota c
UCTIONIb30BAaHHUEM HIICKTPOHHBIX
TalIIHIL

[ToBTOpenwue, obo0IIeHNE U
cucTeMaTH3aIys 3HaHUH.
OmnucaTenbHas CTATUCTUKA

[ToBTOpenwue, o0o0IIeHNE U
cucTeMaTH3aIys 3HaHUH.
OmnucarenbHas CTAaTUCTHKA

23

[ToBTOpenue, 0600MICHNE U
cucTeMaru3anus 3HaHui. OTBITHI ¢
PaBHOBO3MOKHBIMHA
AJIEMEHTAPHBIMU COOBITUAMHU

24

25

26

[ToBTOpenwue, obo0IICHNE U
cucteMaTu3alus 3HaHui. ObITEI ¢
PaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITUAMH

[ToBTOpenwue, obo0IICHNE U
cucTeMaTH3aIys 3HaHUH.
Briunciienue BeposiTHOCTEN
COOBITHI C TpUMEHEHHEM PopMyI 1
rpadUuecKuX METOJIOB
(xoopaMHaATHAs TIpsiMast, IEPEBO,
nuarpamma Diiepa)

[ToBTOpenue, 0600IMICHNE U
cucTeMaTH3aIysI 3HaHUH.
Brruncnenne BeposiTHOCTEH
COOBITHH C IPUMEHEHNEM (OPMYIT U
rpadMueCcKuX METOI0B




(xoopaMHATHAS TIpsIMast, IePEBO,
IuarpaMma Ditrepa)

[ToBTOpeHme, 0600MICHNE U
crcTeMaTh3alysl 3HAHUH.
Brruncienue BeposiTHOCTEN

27 COOBITHIA C TPUMEHEeHHEM (popMyn 1
rpaguIecKuX METOI0B
(xoopnuHaTHas TIpsiMasi, JepeBo,
nuarpaMma Ditnepa)

1

[ToBTOpenue, 06o0IICHNE 1
CHUCTEMAaTH3alus 3HAaHUI.
Beruncienne BeposiTHOCTEH

28 COOBITHIA C TPUMEHEHHEM (popMyn 1
rpauIecKuX METOI0B
(KoopauHATHAs MpsiMasi, 1epeBo,
IuarpaMma Ditrepa)

[ToBTOpenwue, obo0IIeHNE U
29 cucTeMaTH3aIys 3HaHUH.

CrydaliHble BETUYHUHBI U
pacnpe/ieeHust

[ToBTOpenwue, obo0IIeHNE U
30 cucTeMaTH3aIys 3HaHUH.

CrydaliHble BETUYUHBI U
pacnpe/ieeHust

[ToBTOpenwue, obo0IIeHNE U
31 cucTeMaTH3aIys 3HaHUH.
MareMaTHdecKoe OKHIaHue

CIIy4ailHOW BEJIMYMHBI

[ToBTOpenwue, obo0IICHNE U
39 cucTeMaTH3aIys 3HaHUH.
MareMaTidecKoe OXKHUIaHUE

CIIy4ailHOW BEJIMYMHBI

33 Hrorosas koHTposbHAs paboTa

34 [ToBTOpenue, 0600MICHNE U
cUCTEeMaTH3aIHs] 3HAHUIA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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