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[NHOACHUTEJIBHAA 3AITMCKA

Pabouas mporpamma y4eOHOTO Kypca «AnreOpa 1 Hadaia MaTeMaTHYECKOTO aHAIM3a» 0a30BOTo ypoBH: s oOydatommxcs 10 —11 kmaccos pazpaborana Ha
ocHoBe DenepanbHOro roCyIapCTBEHHOIO 00pa30BaTEIbHOTO CTAHAAPTA CPETHEr0 00IIero 00pa3oBaHus, ¢ yU€TOM COBPEMEHHBIX MUPOBBIX TPeOOBaHNUH,
MPEIbABIIEMBIX K MAaTEMAaTUYECKOMY 00pa30BaHUIO, U TPAAULIUI poccuiickoro oOpa3oBanus. Peannzanus mporpaMmbl 00eCTIeYHBAET OBJIAICHUE
KIIFOYECBBIMU KOMIICTCHIUAMHU, COCTABIAIOIIUMU OCHOBY U CaMOPa3BUTUA U HETIPCPBIBHOT'O 06pa3013aH1/1${, OEJIOCTHOCTh 06HICKYJ'II)TypHOFO, JIMYHOCTHOI'O
1 IO3HABATCJIBHOT'O pa3BUTUA JIMIHOCTHU O6y‘~IaIOHII/IXC$I.

HEJIM U3YYEHMA YUEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHUYECKOTO aHAJIM3a» SBJISETCS OJJHUM U3 HanOoJiee 3HaYMMBbIX B POTrpaMMe CTapilei MIKOJIbl, TOCKOJIbKY, C OJTHOM
CTOPOHBI, OH 00ECIIeunBaeT HHCTPYMEHTAIbHYIO 0a3y /ISl H3y4eHHs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C IpYyroi CTOPOHBI, POPMHUPYET JOTHUYECKOE U
abCcTpakTHOE MBIIIIJICHUE YYalIuXCcsl Ha YPOBHE, HEOOXOIMMOM JIJIsl OCBOEHUS KypCOB MHPOPMATHKH, 0OIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH. B pamkax
JAHHOTO Kypca yJaluecs OBJIaJeBal0OT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpas (JOpMYIHUPYET CBOU IOCTHKEHUS B MaTeMaTu4deckoil popme.

Kpr anre6p51 M HadaJl MaTCMAaTHUYCCKOI'O0 aHalIn3a 3aKJIaaAbIBA€T OCHOBY JIA YCIICHIHOI'O OBJIaJCHHUA 3aKOHAMUA q)HSI/IKI/I, XHUMMHU, 6I/IOJ'IOFI/II/I, IIOHUMaHUA
OCHOBHBIX TCHI[CHHI/If/'I OKOHOMUKH U O6I].[€CTB€HHOI71 KHU3HH, IMO3BOJIACT OPUCHTUPOBATHECA B COBPEMECHHBIX I_[I/I(prBI)IX N KOMIIBIOTCPHBIX TCXHOJIOTUAX,
YBEPEHHO HCII0JIB30BaTh UX B HOBCCHHGBHOP'I ku3HU. B TOXKE BpEMs OBJIaICHUC a6CTpaKTHBIMI/I H JIOTUYCCKHU CTPOTrUMH MAaTEMATHYCCKUMH KOHCTPYKIIHUAMU
Pa3sBUBACT YMCHHUEC HAXOANUTH 3aKOHOMEPHOCTH, 00OCHOBEIBATHL HCTUHHOCTD YTBECPKIACHUSA, UCITI0JIB30BAaTh O606I_HCHI/IC M KOHKpPETHU3alHUIo, a6CTpaFI/IpOBaHI/IC
1 aHaJIOT'HIo, (bOpMI/IpyeT Kp€aTUBHOEC N KPUTUYCCKOC MBIIIJICHUEC. B X04€ U3YyUYCHUA aJ'Il"C6pBI M HadYaJl MaTEMAaTHYCCKOI'0O aHaJIu3a B CT&pI.HCfI IIKOJIC
ydamuecs 1mojay4aroT HOBBIM OIIBIT PpEeIICHUS IIPUKIIAAHBIX 3a1a4, CAMOCTOATCIBHOI'O ITIOCTPOCHUA MAaTEMATHYCCKUX MOI[GJ'IGﬁ PCalIbHBIX CI/ITyaHI/Iﬁ u
HUHTCpHpCTAllUN ITOJTYYCHHBIX pemeHI/Iﬁ, 3HAKOMATCA C IIpUMCPaMU MATCMAaTHYCCKHUX SaKOHOMepHOCTeﬁ B IIpUPOJC, HAYKEC U B UCKYCCTBE, C BbIJArOLIIUMUCS
MATCMAaTHYCCKUMHU OTKPBITHAMHA U UX aBTOPAMMH.

Kpr O6J'IaI[aCT 3HAa4YUTCIIbHBIM BOCIIMTATCIBHBIM IIOTCHIIMAJIOM, KOTOprﬁ PCAIN3YCTCA KaK 4€pe3 y‘le6HBII>i MaTcpHral, CHOCO6CTBy10H.[PII>i (I)OpMI/IpOBaHI/IIO
HAaYYHOTO MHUPOBO33PCHUS, TaK U YCPC3 CHeHH(bHKy y‘le6H0ﬁ ACATCIIBHOCTH, Tpe6y}01u6171 CaMOCTOATCIIbBHOCTHU, dKKYPATHOCTH, HpOI[OH)KHTGHBHOﬁ
KOHICHTpaluK BHUMaHUS U OTBETCTBCHHOCTHU 3a HOJ'Iy‘IGHHLIfI pEe3yJIbTaT.

B ocHoBe MeTOIUKH 06yquI/1>1 anre6pe 1 HayaJlaM MaTeMaTUYECKOI0 aHaIn3a JICKUT AEATEIbHOCTHBIN IMPUHIUIT 06y‘IeHI/I}I.

CprKTypa Kypca «Anrera " HavdaJla MaTCMaTUYCCKOI'0 aHaJIN3a» BKIHOYACT CICAYIOIIHUEC COACPIKATCIbHO-METOANYCCKUC JIMHUM: «Yucna n BBIYMCIICHUS)),
«(DYHKL[I/II/I u Fpaq)I/IKI/I», «ypaBHeHI/IH 1 HCPABCHCTBaA», «Hagana MaTeMaTH4eCKOro aHalInu3a», «MHOXecTBa U JIoTHuKa». Bce OCHOBHBIE COACPIKATCIILHO -
MCTOANYCCKUC JIMHUHN NU3YHAKOTCA Ha NPOTAKCHUU IBYX JICT 06yquI/151 B CTapI_I_Ieﬁ HIKOJIC, €CCTECCTBCHHO NOIOJHAA APYT ApYyra U NOCTCIICHHO HACBIIAsACh



HOBBIMHM TEMaMH U pasjiesiaMu. JlaHHBIH KypcC SIBIISIETCSI HHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSCT B ce0e COJIepKaHNE HECKOJIbKUX MaTeMaTHUECK X
JUCLMIUIMH: ajiredpa, TPUTOHOMETPHS], MATEMaTUUYECKUI aHaIu3, TEOPUsI MHOKECTB U Ap. [1o Mepe Toro kak ydaiiuecs: oBiajeBatoT BCE 00Jiee MUPOKUM
MaTeMaTHYEeCKUM amIapaTroM, y HUX MOCIeI0BATEIbHO (POPMHUPYETCSt M COBEPLICHCTBYETCS] YMEHHUE CTPOUTh MAaTEMAaTHUECKYIO MOJIENb PealbHON CUTYaIUH,
MIPUMEHSTH 3HAHUS, TTOJIyYCHHBIE B Kypce « Anredpa v Hayaja MaTeMaTHYeCKOTO aHAIM3ay, U PEHICHUs] CaMO CTOSITEIBHO ChopMyTHpOBAaHHOM
MaTeMaTUYeCKOM 3a7auu, a 3aTeM UHTEPIPETUPOBATh MOJYyUEHHBIN PE3ybTaT.

CopnepxaTenpHO-MeTOAMYeCKast TMHUS «Uncaa U BBIYMCICHU» 3aBepIIaeT (OPMHUPOBAHUE HABBIKOB UCIIOIb30BAHUS ICHCTBUTEIBHBIX YHCEI, KOTOPOE
ObLIO HA4YaTO B OCHOBHOM HIKoJie. B cTapieil mkosie ocoboe BHUMaHue yaesseTcss GOpMUPOBAHUIO TPOYHBIX BBIUMCIUTEIbHBIX HABBIKOB, BKIIOYAIOIINX B
ce0s UCI0JIb30BaHKE PAa3IMYHbBIX (POPM 3aIMCH IEHCTBUTEIBHOTO YHCIIa, YMEHUE PAllMOHATIBHO BBIMOIHITH JEHCTBUS ¢ HUMH, J€J1aTh MIPUKUJIKY, OLIEHUBATh
pe3ynbraT. OOyuarolnuecs noJIy4aroT HaBbIKM NPUOINKEHHBIX BRIYMCICHUH, BBIIIOJIHEHUS AEUCTBUI C YKCIaMHU, 3alIMCAHHBIMU B CTaHAAPTHOU (opme,
WCIO0JIb30BAHUS MaTEMaTHUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAKEHUH.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATU3yeTCsl Ha MPOTHKEHUH BCEro 0OYUYCHHS B CTapIIeH IIKOJIe, TOCKOJIBKY B KaXJI0M pa3jelie porpaMMbI
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMUX 3a1a4. OOydJaromnuecs OBIaAeBalOT Pa3TUuIHBIMA METOAAMH PEIICHUS 1IEIbIX, PAIHOHAIBHBIX,
HPpAMOHATBHBIX, MTOKA3aTEIBHBIX, JOTAPUPMUUECKUX U TPUTOHOMETPUISCKUX YpaBHEHUH, HEPABEHCTB M MX CUCTEM. [loydeHHbIE YMEHHUSI MCTIO JIb3YIOTCS
MIPH MCCeI0BaHNU GYHKIMHA ¢ TOMOIIBIO MPOU3BOJHOM, peICHUH MTPUKIAIHBIX 3a7au U 3a]]a4 Ha HaXOKJIeHNEe HauOOJIbIINX U HAMMEHbBIINX 3HAUEH Uil
¢byukuun. [lanHas conepxaTenbHas JMHUS BKIIIOYaeT B ceOs Takke GOpMUPOBaHKE YMEHUH BBITIOJIHATE PAcyEThl Mo popmynaM, mpeoOpa3oBaHus LENbIX,
paloOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPHUUECKUX BBIPAXKEHHM, a TAKXKe BHIPAXKEHUH, COAEpKAIUX CTENIEHHU U Jlorapumbl. biaroaaps u3zydeHuro
anredpanveckoro Marepualia mpoUCXOAUT JalibHElIIee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS YHalluXcs, (OpMUPYIOTCSI HABBIKH
JIeTyKTUBHBIX PAacCyKICHUH, pabOThl C CHMBOJIbHBIMU (JOpMaMU, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npearaet 3 PeKTUBHbIE HHCTPYMEHTBI Ui PEIICHUs MPAKTHUECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4, HATJIAIHO IEMOHCTPUPYET CBOU
BO3MOYHOCTH KakK SI3bIKa HAYKH.

CogepxarenpHo-mMeToanuecKkas THHUA «DyHKIUU U rpaduKn» TECHO MePeruieTaeTcs ¢ IPYrUMHU JMHUSIMH Kypca, TOCKOJIbKY B KAKOM-TO CMbICTIE 3a/1aET
MOCJIEIOBATEIFHOCTD N3YUEHUsl MaTepuaia. M3ydeHue cTerneHHol, moKa3aTelbHOH, Torapu)MHUUeCKOi 1 TPUTOHOMETPUYECKUX (PYHKIIHUA, UX CBOHUCTB U
rpaduKoB, UCNONB30BaHNE (QYHKIMA IS PEIICHUS 3a/1a4 U3 IPYTUX YYEOHBIX MIPEIMETOB U peaibHOM )KH3HU TECHO CBS3aHO KaK C MaTeMaTHu4e CKUM
aHaJIM30M, TaK U C pEeIIeHneM ypaBHEHUI 1 HepaBeHCTB. [Ipu 3ToM Oosbllloe BHUMaHuE yaensercs GOpMUpPOBAaHUIO YMEHUS BbIpaxkaTh POpMyIaMu
3aBUCHUMOCTH MEX]y Pa3IMYHBIMH BETHYMHAMHU, UCCIIEAOBATh MOJTyuYeHHbIE (DYHKIIUU, CTPOUTH UX rpaduku. Martepuan 3Toit coaepaTeIbHOM TUH UH
HAaIleJIeH Ha Pa3BUTHE YMEHHI U HABBIKOB, TIO3BOJISIONINX BBIPAXKaTh 3aBUCUMOCTH MEX/Iy BETUYMHAMHU B PA3TUYHON popMe: aHATUTHIECKOH, rpadruueckoi
U cnoBecHOM. Ero n3yuyeHue cnocoOCcTByeT pa3BUTHIO AITOPUTMUYECKOTO MBIILIEHHS, CIIOCOOHOCTH K 0000IIEHUI0 M KOHKPETHU3AIUH, UCTIOIH30B aHUIO
aHaJIOTHH.



CopepxarenpHas mMHUA «Hauana MareMaTH4eCKOI0 aHaIM3a» MO3BOJIAET CYIIECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTHUECKUX, TaK U NIPUKJIAJHBIX 33/a4,
JOCTYIHBIX 00YyUYaIOMIUMCSl, Y KOTOPBIX MOSBIISETCS BO3MOKHOCTD UCCIIEA0BATh U CTPOUTH rpadpuku GyHKIUH, ONPEaeNsTh UX HanOOIbIINEe U HAUMEHBIITNE
3HA4YEHUs1, BBIYUCIATD III0MAIHN (Uryp U 00bEMBI TEJl, HAXOIUTHh CKOPOCTH M YCKOPEHHUS IporieccoB. JlaHHas coJeprkaTeNnbHas IMHUS OTKPbIBACT HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MAaTEMATHYECKUX MOJEIICH PEAIbHBIX CUTYallni, HAXO0KICHHUsI HAWJIy4lIEro pEUIeHUs B IPUKJIAJAHBIX, B TOM YUCJIE COLUAIbHO-
HKOHOMHUYECKHX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMU MAaTEMAaTHYECKOTO aHAIN3a CIIOCOOCTBYET Pa3sBUTHIO a0CTPAKTHOTO, (hOPMAIBHO -JIOTUYECKOTO U
KpEaTUBHOT'O MBIILJIEHUS, (JOPMUPOBAHUIO YMEHUN PACIIO3HABATH MIPOSBICHUS 3aKOHOB MAaTEMaTUKU B HayKe, TEXHUKE U HCKyccTBe. O0yyaromuecs y3HatoT
O BBIJIAIOIIMXCS PE3YNIbTATAX, ITOJTYYEHHBIX B XOJ€ Pa3BUTUSA MAaTEMATUKN KaK HAyKH, U UX aBTOPax.

COHep)KaTCJ'IBHO'MCTO)II/ILIGCKZUI JuHASA «MHOKECTBA M JIOTHKa» B OCHOBHOM MOCBAIICHA 3JIEMCHTAM TCOPHUU MHOXKCECTB. TGOPGTI/IKO-MHO)KCCTBGHHI)IG
MMpEACTAaBJICHUA IMMPOHU3BIBAIOT BECH KYPC IIKOJIbHOM MaTeMaTUKU U npeaiararoT HauoOoJee YHHBepcaHBHLIf/JI S3BIK, O6B€)IHH$IIOHIHI>1 BCC pa3aciibl
MaTEMaTHKH U €€ HpI/IJ'[O)KGHI/II\/JI, OHH CBA3BIBAIOT PA3HBIC MATEMATUUCCKUC JUCHUIIJIMHBI B CJUMHOC LICIOC. HOBTOMy Ba)XHO JaTh BO3MOKHOCTH IIKOJIbHUKY
IIOHUMATh TGOpGTI/IKO-MHO)KeCTBeHHI)II\/’I SI3BIK COBpeMeHHOI\/’I MaTEMaTUKU U UCIIOJIBb30BATh €T0 AJI BBIPAXKCHHUSA CBOUX MBICTICH.

B kypce «Anredpa 1 Havaa MaTeMaTHIeCKOTO aHAIM3a» PUCYTCTBYIOT TAaK)KE OCHOBBI MATEMAaTHIECKOTO MOJICTUPOBAHUS, KOTOPHIE IIPU3BAHbI
chopMUpPOBaTh HABBIKK MTOCTPOEHUS MOJICIICH PeaTbHBIX CUTYAIIHMH, UCCIICIOBAHUS dTUX MOJIEJICH C IOMOIIIBIO armapaTa are0pbl 1 MaTEMaTHYECKOTO
aHaJM3a ¥ MHTEPIPETAIMY OJTYYCHHBIX Pe3yIbTaToOB. Takue 3a1aHusl BIUICTCHBI B KaX/IbIH U3 Pa3/IeNIOB MPOTrPaMMBI, TIOCKOJIbKY BECh MaTepHai Kypca
IIMPOKO UCTIONIB3YETCs ISl pEIeHUs TPUKIIaTHBIX 3a1a4. [Ipy penieHnn peabHbIX MPaKTHYECKHUX 3a/1a4 YJalluecs: pa3BUBAIOT HAOIIOIaTeTbHOCT, YMCHHE
Hax0JIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCMOJL30BaTh AHAIOTHIO, 00001IaTh U KOHKPETH3UPOBATh MpoosieMy. JleaTenbHOCTh 10 (OPMH POBAHHUIO
HABBIKOB PEUICHUS MPUKJIATHBIX 33]]a4 OPTaHU3YeTCs B MPOIIECCEe U3YUSHHSI BCEX TEM Kypca «Aredpa U Havalla MaTeMaTHIeCKOTO aHaTu3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJTAHE

B ydeOHOM I1aHEe Ha M3yYeHHE Kypca alnreOphl M Hadall MaTeMaTHYECKOT0 aHalln3a Ha 0a30BOM ypOBHE OTBOIUTCS 2 4yaca B Hezemo B 10 kiacce u 3 Jaca B
nezgento B 11 kmacce, Bcero 3a aBa roaa oOyuenusi — 170 yacos.

COAEPXAHUE YVYEBHOI'O KYPCA
10 KJIACC
Yucna u BBIYUCIICHUS

ParnmonansHble ynciaa. OOBIKHOBEHHBIE M JECATUYHbIE IPOOH, MPOLIEHTHI, OECKOHEUHbIE NEpUoInYecKre Ipoou. AprudmMeTndecKkrue ornepamnu ¢
palnMoHaIbHBIMU YHCIIaMH, TPe0Opa30BaHUs YNCIOBBIX BhIpaxkeHUH. [Ipumenenue qpo0eit 1 MpoIeHTOB JUT pellieHHs MPUKIIAJIHBIX 3a/1a4 U3 Pa3iid YHbIX
OTpaciiell 3HaHUW U PEAIbHOU KU3HMU.



JlelicTBuTeNnbHBIC YKcia. ParionanbHblie 1 UppallMOHAIbHBIE Yicia. Apru(METHUECKUE ONepaliy ¢ JeHCTBUTENbHBIMU yuciamMu. [Ipubnmxénnsie
BBIYMCIICHUS, IIPABUIIA OKPYIJICHUS, IIPUKHJIKA U OLIEHKA pPe3yJIbTaTa BHIYMCIICHUI.

Crenens ¢ nenbM nmokaszareneM. CtanaapTHas popma 3amucH JeHCTBUTEIBHOTO Yrciia. Vcmonp30BaHme MoaX0 e (GopMbl 3aITUCH IEHCTBUTEIIBHBIX
YUCCII IJId pCUHICHUSA ITPAKTUUCCKUX 3a1a4 U IMPCACTABIICHUA TaHHbIX.

ApupmeTrnuecKuii KOpeHb HATYpaIbHOU cTeneHu. JleiicTBus ¢ apupMeTHIecCKUMU KOPHSIMH HATypajJbHON CTETICHH.

CuHycC, KOCHHYC U TaHT€HC YHUCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHEHHs 1 HEPABEHCTBA

ToxaecTBa 1 TOXAECTBEHHBIE ITPEOOPa30BAHNUS.

[IpeoGpa3oBaHne TPUTOHOMETPUYECKUX BhIpakeHUH. OCHOBHbBIE TPUTOHOMETPUUECKHE (POPMYIIBI.

VYpaBHeHHe, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBA. MeTo1 UHTEPBAaJIOB.

Pemenue nenbix u ApoOHO-palIOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppanoHagbHBIX YPABHEHHUI U HEPABEHCTB.

Peurenne TpuroHOMETpUYECKUX YpPAaBHEHUI.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO0 MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 PA3IMYHbIX 001acTell HayKy U peabHOM KU3HU.
OyHKIMU U TpaduKu

Oynkuus, cnocoosl 3aaanus Gyukuun. ['paduk Gynkinuu. Bzanmuo o6paTHbie QyHKINH.

OO6nacTp ornpeiesieHUs 1 MHOXKeCTBO 3HaueHui pyHkuuu. Hynmu ¢pynkuun. IIpomexxyTku 3HakonocTossHCTBa. YETHBIE U HEUETHBIE (PYHKIIHH.
CrenenHas GyHKIUS C HaTypaJbHBIM U LI€JbIM Noka3aTeneM. E€ cBoiicTa u rpaguk. CBoiicTBa 1 rpagyk KOpHS N-Oi CTENEHMU.
Tpuronomerpudeckas OKpyKHOCTb, OTIpE/IeIEHUE TPUTOHOMETPUYECKUX (DYHKIIMIA YMCIOBOTO apryMeHTa.

Hauama MaTemMaTuuecKoro aHaian3a



HOCJICI[OB&TCJIBHOCTI/I, CIIOCOOBI 3aJIaHUs TIOCIEA0BaTeILbHOCTEM. MOHOTOHHEIE ITOC/ISI0BATEILHOCTH.

Apudmernueckas 1 reoMeTpudeckas nporpeccuu. beckoneuno yOsiBaromas reoMmerpudeckas mporpeccusi. Cymma OECKOHEYHO YObIBaroIei
reoMerpuueckoi nporpeccun. opmyiia CI0KHBIX MPOLIEHTOB. M coyib30BaHNE IPOTPECCUU JUIsl pEIIEHUs pealIbHBIX 3a/1a4 IPUKJIAJHOIO0 XapaKTepa.

MHoecTBa U JIOTUKA

MHoxecTBO, onepanuu HajJ MHOKecTBaMuU. J{uarpammel Ditiiepa—BenHa. [IpuMeHeHne TeopeTuKo-MHOKECTBEHHOTO arapara Jyisi ONUCaHUsI pealbHbIX
MIPOLIECCOB U SIBJICHUH, NIPU PELIEHUHN 33]a4 U3 IPYTUX y4EOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeACTBUE, JOKA3aTEIHCTRO.

11 KJIACC

Yucna v BEIYUCICHUS

HarypaneHbie u nensie uncina. [Ipu3Haky AeTMMOCTH LHENBIX YHCEIT.

CreneHb ¢ palMoOHaNIBHBIM MOKa3aresieM. CBONCTBA CTENEHHU.

Jlorapudwm uncna. JlecaTuunbie M HATYpaJIbHBIC JOTAPU(BMBEI.

VYpaBHEeHUs 1 HEPABEHCTBA

[IpeoOpazoBaHue BeIpaKEHUH, COJIEPIKAIINX JIOTApU(MBI.

[IpeoOpazoBaHue BeIpaKEHUH, COACPIKAIINX CTCIICHH C PAIlMOHAILHBIM TIOKA3aTelIeM.
[Ipumepsl TPUrOHOMETPUUECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUSI 1 HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA.

Cucrembl TMHEHHBIX ypaBHEHUN. PellieHne npukiagHbixX 3a1a4 ¢ TOMOIIBIO CUCTEMbI IMHEWHBIX YPAaBHEHUH.

Cucremsl u COBOKYITHOCTH pPAallMOHAJIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.



[IpumeneHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTeMAaTUYECKUX 3314 U 33/1a4 U3 Pa3IMYHbIX 00JIacTei HAYKu U pealbHOW KH3HH.
OyHKIMH U TpadUKU

Oynxius. [lepuoandeckue pynkuuu. [IpoMexyTKu MOHOTOHHOCTH (GYHKIIUN. MaKkCUMyMBbl 1 MUHUMYMBI QyHKIMA. Hanbombiee n HauMeHbIIIee 3HaueH He
(GyHKIMU Ha TPOMEXKYTKE.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.
[TokazarenpHas u norapudmuyeckas QyHKIMN, KX CBOWCTBA U I'paUKH.
Hcnonws3oBanne rpadukoB PyHKIMMN 17151 pEIICHHS YpaBHEHUHN U JIMHEHUHBIX CHCTEM.

Hcnonws3oBanne rpadmkoB GyHKIUH A1 UCCIEIOBAHUS MPOIIECCOB M 3aBUCHMOCTEH, KOTOPHIC BOSHUKAIOT MPHU PEIICHUH 3a7a4 U3 APYTrUX YICOHBIX
MPEIMETOB U PEATbHOM KU3HH.

Hauana matematnueckoro ananmnsa

HenpepriBabie ¢pyHKIME. MeTo HHTEPBAIOB JIJ1sl pEIICHHs] HEPaBEHCTB.

[TpousBonas ¢pyakiuu. ['eomeTpruyecknii 1 GU3NIECKUI CMBICI TTPOU3BOIHOM.

[IpousBoHbIe aneMeHTapHbIX GyHKIHH. DOPMYITBI HAXOKIEHUS TPOU3BOIHOM CyMMBI, IPOU3BEIACHUS U YACTHOTO (PYHKITUH.

HpI/IMeHeHI/Ie HpOHSBOHHOﬁ K UCCII€JOBaHUIO q)YHKI_[I/Iﬁ Ha MOHOTOHHOCTB U OKCTPEMYMEIL. HaXO)KI[eHI/Ie HauOOJILIIEr0 U HAMMEHBILIETO 3HAYECHUS (bYH KN
Ha OTPE3KCE.

[TpuMeHeHre TPOU3BOIHOMN JIJISl HAXOXKICHHS HAWTYUIIET0 PEICHHS B IPUKIIAIHBIX 3a/la4ax, JJisl ONPEIeNICHUS] CKOPOCTH IMpoIiecca, 3aIaHHOTO (OpMyJIoi
WU rpaduKoMm.

IlepBooOpa3nas. Tabnuia nepBooOpa3HBIX.
WuTterpain, ero reoMmerpudeckuii u puzndeckuii cMpici. Boruncienne unrterpana no gopmyne Hetotona—Jlelioauna.
IIJNTAHUPYEMBIE PE3YJIbTATDBI

OcBoecHue yqeGHoro npeamMeTa «MateMmaTuka» JOIAKHO obecneunuBaTh AOCTUKCHUC HA YPOBHEC CPCAHCTO 061].161"0 06p8.30BaHI/ISI CICAYOIUX JIMYHOCTHBIX,
MCTAIIPECAMCETHBIX U IPECAMCETHBIX O6pa3OBaTCJ'ILHLIX PE3YyJIbTATOB:



JIMYHOCTHBIE PE3VYJIbTATHI
JIMYHOCTHBIE pe3yAbTAThl OCBOCHHS IPOTPAMMBI YUEOHOTO mpeMeTa «MaTeMaTuKa) XapakTepu3yrTCs:
I'paxranckoe BocIIUTaHueE:

c(OPMHUPOBAHHOCTHIO TPAXKTAHCKON TTO3HUITUN 00YYAIOMIET0Cs KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBa, IPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SIBICHUH, IPOLIETYp TPaXAaHCKOTO o01IecTBa (BBIOOPHI, OTIPOCHI U TIP.), YMEHHEM
B3aUMO/IEHICTBOBATH C COIIMAIbHBIMA MHCTUTYTAMH B COOTBETCTBUM C UX (QYHKIUSAMU U HA3HAUECHUEM.

HanI/IOTI/I‘-IGCKOG BOCIIMTAHHUC!:

c(OpPMHUPOBAHHOCTHIO POCCUICKOM IpaKJaHCKOW UACHTUYHOCTH, YBAXKEHHSI K IIPOILJIOMY M HACTOSIIEMY POCCUMCKONW MaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHHUEM K JIOCTHKEHHUSAM POCCHUUCKUX MATEMATHKOB M POCCUMCKON MAaTEMAaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYIrUX HAYKaX,
TEXHOJIOTHUSX, chepax IKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSL:

OCO3HAHHEM JYXOBHBIX IEHHOCTEN POCCUIICKOT0 Hapo/1a; COPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MMOBEJCHHUS, CBSI3aHHOTO C
MPAKTUYECKUM NMPUMEHEHHEM JOCTHKEHHUH HAyKH U IeATEIbHOCTHIO YIEHOT0; 0CO3HAHUEM JINYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

OCTETUYECKOE BOCIIUTAHHE:

OCTETUYCCKUM OTHOIICHHUEM K MHUPY, BKIIKOYasd 3CTETUKY MAaTEMATUICCKUX 3aKOHOMepHOCTeﬁ, 06’beKTOB, 3a1a4, pemeHHﬁ, paCCYX(HCHHfI;
BOCIIPUHUMYHNBOCTBIO K MAaTEMATUUYCCKHUM aCIICKTaM pa3JIMYHBIX BUJOB HCKYCCTBA.

dus3nyeckoe BOCIUTAHUE:

C(l)OpMI/IpOBaHHOCTBIO YMCEHHA ITPUMCHATD MATCMATUYCCKHUEC 3HAHUA B UHTEPCCAX 3I0POBOTO U 0e30macHOro 06pa3a KHN3HH, OTBCTCTBCHHOI'O OTHOIICHUA K
CBOCMY 3J0POBBIO (3I[OpOBOC IMUTAHUC, C6aJ'IaHCI/IpOBaHHBII\/'I PEKUM 3aHATHH U OTAbIXA, PETYJIsIpHAd (I)I/ISI/ILICCKEUI aKTI/IBHOCTB); q)HSH‘leCKOFO
COBCPHICHCTBOBAHUS, IIPU 3aHATUAX CHOpTI/IBHO'O3,Z[OpOBI/ITeJ'ILHOI71 JACATCIIBHOCTBIO.

TpynoBoe BocriuTanue:

TOTOBHOCTBIO K TPyAY, OCO3HAHHUEM LICHHOCTHU pr,I[OJ'IIO6I/I${; HHTCPCCOM K pa3JIMYHbIM C(I)CpaM HpO(I)eCCHOHaHLHOﬁ ACATCIBHOCTHU, CBA3aHHBIM C
MaTeMaTHUKOH U e€ NPpUITOKCHUAMU, YMCHHUEM COBCPIIATH OCO3HAHHBIN BBI60p 6YI[y1Heﬁ HpO(beCCI/II/I " pCaJIM30BbIBATH COOCTBEHHBIC JKH3HEHHBIC I1JIaHbI;



TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTUuiuCCKOMY 06pa30BaHmo u CaM006pa30BaHI/IIO Ha MPOTAKCHHUU BCeit JKM3HH; TOTOBHOCTBIO K AKTUBHOMY Y4YaCTHIO
B PCIICHUH IMPAKTHUYCCKUX 3a/1a1 MaTeMaTHUYEeCKOM HaIpaBJICHHOCTH.

DKOJOTUYECKOE BOCITUTAHHUE:

c(hOPMHUPOBAHHOCTHIO YKOJIOTUYECKON KYJIBTYPHI, TOHUMAaHUEM BIIUSHHS COIMATEHO-3KOHOMHYECKHX TPOIECCOB HA COCTOSTHUE MMPUPOIHON M COIMATEHOM
Cpelbl, 0OCO3HAHHUEM TJI00ATBFHOTO XapaKTepa dKOJOTHIESCKHIX POo0JIeM; OpUEHTAIEeH Ha TPUMEHECHNE MAaTeMAaTHYECKUX 3HAHHUM JUTS PEIICHUS 3aa4 B
00J1aCTH OKpYXaIolen cpebl, INTAHUPOBAHUS TIOCTYITKOB U OIEHKH UX BO3MOXHBIX TTOCJIEICTBHUM JIJIs1 OKPY>KAIOIIEH CpeJIbl.

]_IGHHOCTI/I HAayY4YHOI'O IMO3HaHHA:

c(OpPMHUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKH, TOHUMaHUEM
MaTeMaTHYeCKON HayKH KaK cepbl UeT0BEUECKOH IeATeIbHOCTH, 3TANlOB €€ Pa3BUTUS U 3HAUUMOCTH JUIS pa3BUTHS LUBUIIM3AI[MH; OBJIaIEHUEM SI3bIKOM
MAaTE€MAaTHKU U MaTEMaTUYECKON KyJIbTYPOU KaK CPEACTBOM NO3HAHUS MHUPA; TOTOBHOCTBIO OCYIECTBIISATH IPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTD
VHJIMBUIyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3VYJIbTATBI

MertanpeaMeTHbIe pe3ynbTaThl OCBOEHUS MPOTpamMMbl ydeOHOTo mpenmera «MaTtemaTrukay XapakTepu3yroTCsl OBJIAJCHHEM YHUBEPCATbHBIMU
M03HABATEIbHBIMU JICHCTBUSMHU, YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU JICHCTBUSIMU, YHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSIMH.

1) YHuBepcaibHbIe IO3HABATEIbHBIC ICHCTBUS, 00ECIICUMBAIOT (OPMUPOBaHUE 0a30BbIX KOTHUTHBHBIX IPOLIECCOB 00yUArOMIMXCs (OCBOCHHUE METOIOB
MO3HAHUS OKPYXAIOIIEr0 MUPa; IPUMEHEHHUE JIOTUYECKUX, UCCIIeI0BaTEeNIbCKUX OTepallii, yMeHui padotars ¢ uHpopmaueii).

baz3oBrle jornueckue neNcTBUS:

BbIABJIATH U XapaKTECPU30BaATh CYHICCTBCHHBIC IIPU3HAKU MATCMATUUCCKUX 06’[;6KTOB, HOHHTHﬁ, OTHOIIICHUHN MCKIAY IMOHATUAMU, Q)OpMYHI/IpOBaTB
OIIPCACIICHUS HOHHTI/Iﬁ; YCTaHaBJIMBATb CYHlCCTBeHHLIﬁ IIPpU3HAK KJIaCCI/I(i)I/IKaI_II/II/I, OCHOBAHMA OJId O606H.[6HI/I${ " CPpaBHCHH:A, KPUTCPUU ITPOBOJUMOIO
aHaJin3a,

BOCIIPUHUMATh, (I)OpMyJ'II/IpOBaTB n HpeO6paSOBLIBaTB CYXXIACHUA: YTBCPAUTCIBHBIC U OTPULIATCIIBHLIC, CAMHUYHBIC, YaCTHBIC U 06H_II/Ie; YCJIOBHBIC;

BBIABJIATE MATECMATUYCCKUC 3aKOHOMCPHOCTH, B3AUMOCBSA3U U ITPOTHUBOPCYHS B Q)aKTaX, JaHHBbIX, Ha6J'IIO,[[eHI/I$IX " YTBCPIKACHUAX, IIPEAJIAraTb KpUTCPUN IUIA
BBISABJICHUA 3aKOHOMCpHOCTCﬁ n HpOTHBOpC‘IHﬁ;

ACJIaTh BBIBOAbBI C UCITIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX U MHAYKTUBHBIX YMO38.KJ'IIOLIGHI/II71, YMOSaKJIIO‘-ICHI/Iﬁ 10 aHaJIOTHUH,



IIPOBOJUTH CAMOCTOSATEIBHO JOKA3aTENbCTBA MATEMATUUECKUX YTBEPKICHUM (IIPsIMbIE U OT IPOTUBHOTO), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOAUTH
MIPUMEpPHI U KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)KJCHHS M BBHIBOJIBI,

BBIOMpPATH CHIOCO0 pemeHus yueOHoil 3a1aun (CpaBHMUBATh HECKOJIBKO BAPHAHTOB PEHICHUS, BEIOMPATh HanboJiee MoAXOASIININ ¢ y4ETOM CaMOCTOSITEITHHO
BbIJICJIEHHBIX KPUTEPHUEB).

bazoBrIie ncCcaemOBaTEILCKHUE ICHCTBU:

HCI0JIb30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT NO3HAHUS; (POPMYIHPOBAThH BOIIPOCHI, PUKCUPYIOLIUE TPOTUBOPEUHE, PoOIeMy,
YCTaHaBJIMBATh HCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, aPT'YMEHTUPOBATh CBOIO MMO3UINI0, MHEHHUE;

IMPOBOANTE CaAMOCTOATECIIBHO CHH&HHpOBaHHBIﬁ OKCIICPUMCHT, UCCIICAOBAHUC 10 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeEMaTHYECKOTO O6T)€KT3, SABJICHUS,
Imponecca, BeISIBJICHHUIO 3aBHCUMOCTE MCXKIY O6’BGKTaMI/I, SABJICHUAMHU, IIPOLIECCaMU;

CaMOCTOSITENHHO (POPMYITHPOBATH 000OIIEHUS U BBIBOJIBI IT0 PE3yJbTaTaM MPOBEAEHHOTO HAOIOICHUS, NCCIIEI0BaHUS, OIIEHUBATH IOCTOBEPHOCTH
MOJTYYCHHBIX Pe3yJIbTaTOB, BBIBOJIOB M 000OIIEHNI;

MIPOTHO3UPOBATHh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATh MPEITOI0KEHHUS O €0 Pa3BUTHU B HOBBIX YCIOBHSIX.
Pabota ¢ uadpopmanmeii:
BBISBIIATH IeOUITMTHI HH(GOPMAIIHH, TaHHBIX, HEOOXOJMMBIX JJIsl OTBETA HA BOIIPOC U JUIS PEUICHUS 3a/1a4H;

BBIOMpATh MHPOPMALIMIO U3 UCTOYHUKOB Pa3IMUHBIX TUIIOB, aHATHU3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PA3INYHBIX BUJIOB U
(dbopM MpecTaBICHHUS;

CTPYKTYPUPOBATh HHPOPMAIIHIO, TPECTABIIATEH €€ B Pa3IMYHbIX (hopMax, WILTFOCTPUPOBATh rPpadHUeCKH;

OLIEHUBATh HAIEKHOCTh HHPOPMAIHH 10 CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) YHuBepcaabHble KOMMYHHKATHBHBIE ICHCTBUS, 00ECIeYrBalOT C(HOPMHUPOBAHHOCTD COIIHATbHBIX HABBIKOB 00YUYaFOIIHXCSL.
OOmieHue:

BOCIIPUHUMATh U (1)OpMyJ'II/IpOBaTB CYXXICHHUA B COOTBCTCTBHUU C YCIIOBHUAMU U LCTIIMHA O6H.I€HI/ISI; SACHO, TOYHO, 'PAaMOTHO BBIPAXKATb CBOIO TOYKY 3PCHUS B
YCTHBIX U MUCbMCHHBIX TCKCTAX, 1aBaTh IMOSICHCHUA 10 XO4Y pPCHICHUA 3ala4, KOMMCHTUPOBATDH HOHy‘-ICHHBIﬁ pEe3yibTar;



B X07ie 00CYX/IeHH 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOI TEMBI, TPOOJIEMBI, peliaeMoi 3a1a4H, BHICKa3bIBATh HJICH, HAIICJICHHBIC HA TTOUCK
pelIeHHs; COTIOCTABIIATH CBOU CYXKICHUS C CY)KICHUSIMHU APYIHX YYaCTHUKOB IUAJIOTA, OOHAPYKUBATh Pa3IMUMe U CXO/CTBO MO3UIUN; B KOPPEKTHOM (hopme
(bopMynUpoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

[IPEJICTABIIATh PE3YJIbTAThl PEICHUS 3a/1a4l, IKCIIEPUMEHTA, UCCIIEI0BAaHUS, IPOEKTA; CAMOCTOSITENIbHO BBIOMPATh (hOpMaT BHICTYIUIEHUS ¢ YYETOM 3a/1au
IPe3eHTAIH U 0COOEHHOCTEH ayJUTOPHHL.

CoTpyIHUYECTBO:

MMOHUMATh U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIUBUyATBHON PabOTHI IPH PEIICHUH YICOHBIX 3a/1a4; PUHUMATH 1IeJIb COBMECTHOMN
NESITeILHOCTH, IJIAHUPOBATh OPraHU3aIlNI0 COBMECTHON pabOThI, pacTpeIeliaTh BUIBI paboT, JOTOBAapUBATHCS, 00CYXIATh MPOIIECC U Pe3yNIbTaT padOoTHI;
0000111aTh MHEHHUS HECKOJIbKUX JIFOJCH

Y4acTBOBATh B TPYNIOBBIX (hopmax paboThl (00CyKIeHUsI, 0OMEH MHEHUH, «MO3TOBBIC ITYPMbI» U WHBIE); BBIIOJIHATH CBOIO YaCTh PabOTHI U
KOOPJAMHUPOBATH CBOU JECHCTBUSI C IPYTHMMHU WICHAMH KOMaH/IbI; OIIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIUH TIPOIYKT IO KPUTEPHUSIM,
chOopMyIUPOBAHHBIM YJACTHUKAMHU B3aUMOJCHCTBHUS.

3) YHuBepcaabHbIC PEryIsTHBHBIC JICHCTBHUS, 00eCIeunBaOT (POPMHUPOBAHUE CMBICTIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JINYHOCTH.
Camoopranu3zanus:

COCTaBIIATS ILJIaH, aJITOPUTM PELIECHUS 331a4H, BHIOMPATh CIIOCO0 pelIeHus ¢ y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4ETOM HOBOI MH(OPMALIHH.

CaMOKOHTPOJIb:

BJIaACTh HaBbIKaMHU MMO3HaBaTEJILHOM pe(I)J'IeKCI/II/I KaK OCO3HAaHUs COBECPIIACMBIX HeﬁCTBHﬁ " MBICJIUTCIIBHBIX ITPOLIECCOB, UX PE3YJILTATOB; BJIAACTb
crocodamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITpoHecCa U pe3ylibTaTa pCUICHUA MaTeMaTU4eCKOi 3aJa4u,

NpeABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOSHHUKHYTD IIPU PCIICHUU 3ada4U, BHOCUTb KOPPCKTHUBBI B ACATCIIBHOCTE HA OCHOBC HOBBIX 06CT05ITCJ'H>CTB,
JaHHBIX, HaMJIeHHBIX OIJ_II/I6OK, BBISIBJICHHBIX pr,Z[HOCTeI\/'I;

OLIEHUBATh COOTBETCTBUE Pe3yNbTaTa LEIH U YCIOBUSAM, OOBSICHATh MPUUMHBI JOCTHKEHHS WIIM HEJJOCTHIKEHUS pe3yIbTaTOB e TeIbHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY PHOOPETEHHOMY OTIBITY.

I[NPEJAMETHBIE PE3VJIbTATHI



OcBoeHnue yueOHOTO Kypca «Airedpa v Havyajga MaTeMaTHYECKOTO aHaJIn3a» Ha YPOBHE CPEIHEro o0Imiero o0pa3oBaHus JOHKHO 00eCeunBaTh JOCTIDKEHHE
CIICAYIOIIMX MTPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTATOB!

10 KJIACC

Yucna v BEIYUCICHUS

OrniepupoBaTh NOHATHAMU: PAIIMOHATILHOE U ICUCTBUTEIHLHOE YMCIIO, OOBIKHOBEHHAS U IECATUYHAS IPOOb, TPOLICHTHI.

BrinonHsaTe apudMeTrueckue oneparyu ¢ palMoHaIbHBIMU U IEUCTBUTEIHHBIMHA YUCITAMHU.

BrinonHsaTe npuOaukEHHbBIC BHIYUCICHUS, UCTIONB3Ys MTpaBUiia OKPYTJICHHUS, IeJaTh TPUKUJIKY U OLIEHKY pe3yIbTaTa BEIYMCICHUM.

OHepI/IpOBaTI) MOHATUAMU: CTCIICHDb C LECJIBIM IIOKA3aTCJIEM,; CTaHAapTHAA @opMa 3aIlIucu }IeﬁCTBHTeHBHOFO qyrciia, KOpCHb HaTypa.m,Hoﬁ CTCIICHU,
HCIIOJIB30BATh IMOAXOAAIIYIO (bOpMy 3alluCHu )IGfICTBI/ITGJ'IBHBIX YUCCIT I pCHICHUS NPAaKTHYCCKUX 3a1a4 U IMPEACTABIICHNUA TaHHBIX.

OnepupoBaTh NOHATUSAMH: CUHYC, KOCUHYC U TAaHT'€HC MTPOU3BOJILHOIO yIJla; UCIIOJIb30BaTh 3aMCh MPOU3BOJILHOTO YIiia uepe3 oOpaTHbIe
TPUTOHOMETPUUYECKHE (DYHKIIHU.

VYpaBHEHUS 1 HEPABEHCTBA

OnepupoBarh NOHATUSAME: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO; 1I€JI0€, pallMOHAIbHOE, HpPAIlMOHAILHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHO METPUUECKOE
ypaBHEHUE;

BrinonHsaTe npeoOpa3zoBaHusi TPUTOHOMETPHUYECKHUX BBIPAXKEHUN U pelIaTh TPUTOHOMETPUYECKUE YPaBHEHUS.

BreimonHsaTs Hp606p330BaHI/IH LOCJIbIX, PAIUOHAJIbHBIX U UPpPAIHOHAJIbHbBIX BBIpa)KeHI/Iﬁ H pCIIaTb OCHOBHBLIC THUIIBI L CJIbIX, pAallHOHAJIbHBIX U
HppallHOHAJIbHbBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB.

HpI/IMeHHTB YpaBHCHHUA U HEPABCHCTBA AJId PCHICHUSA MATCMATHYCCKUX 3a/1a4 U 3aa4 U3 PA3JIMYHbIX obOnacreit HAayKU U peanLHoﬁ JKHU3HU.

MO,Z[GJ'II/IpOBaTB PCAJIBbHBIC CUTYAllUU HA A3BIKC anre6pLI, COCTAaBJIATH BBIPAXKCHUS, YPABHCHUSA, HCPABCHCTBA 110 YCJIOBUIO 3a/la4U, UCCICAOBATh ITIOCTPOCHHBIC
MOJECJIHN C UCIIOJIb30BAHHUEM allliapaTa anre6pLI.

OyHKIMH U TpaduKu



OmnepupoBaTh NOHATUAME: (PYHKIHS, COCOOBI 3aaHNs (PYHKINHU, 00JIACTh ONPEACTICHNS M MHOKECTBO 3HaYeHUH QPyHKIMH, TpaduK (YHKIUH, B3 aUMHO
oOpaTHbIe QYHKIIH.

OmnepupoBaTh NOHATUSAMH: YETHOCTD U HEYETHOCTh (DYHKIWH, HYJTU (QYHKIUH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA.
Hcnonb3oBath rpaduki GYHKIUH U pelieHs] YpaBHEHUH.
CtpouTh 1 yuTaTh rpadUKK TMHEHHON (YHKIIMH, KBaAPATHIYHOW (GYHKIINH, CTEIICHHOW (DYHKIIMH C LEJIBIM ITOKa3aTeIeM.

Wcnonb3oBatek rpaduku QyHKIUN A1 UCCIIEOBAHMS IPOLIECCOB U 3aBUCUMOCTEN IIPY PELIEHUH 3a]1a4 U3 IPYTUX y4EOHBIX IIPEIMETOB U pealbHOM )KU3HH;
BbIpa)KaTh (GOpMyJIaMH 3aBUCUMOCTH MEK/y BEIMUNHAMHU.

Hauana matematnueckoro ananmnsa

OnepupoBaTh NOHATHAMHU: MTOCIIEOBATEIBLHOCTD, apu(METHUECKAst U TEOMETpUUECcKas IPOrPEeCCUu.

OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOIIAs TEOMETPUUECKAS MPOTPECCUSI, CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUIECKOM MPOTPECCUH.
3aaBath MOCIENOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEIILHOCTEN U MPOTPECCUI [IJIs1 PEIICHHUSI peATIbHBIX 3a/1ay MPUKIIAIHOTO XapaKTepa.

MHoXxecTBa U JIOTHKa

OnepupoBaTh NOHATUSIMU: MHOKECTBO, ONIEPALIMU HAJl MHOXKECTBAMHM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar Jyis OMUCaHUs pealIbHbIX MPOLIECCOB U ABIICHUH, P PEIICHUU 33]a4 U3 IPYTUX y4eOHBIX MPEIMETOB.
OnepupoBaTh NOHATUSMU: ONIPENIEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIBCTBO.

11 KJIACC

Uucna v BBIYUCHEHUS

OHepI/IpOBaTB MOHATUAMU: HATYPAJIBHOC, LCJIOC YUCIIO; UCIIOJB30BATh IIPU3HAKH ACIIMMOCTH HCJIBIX YHUCCII, PA3JIOKCHUEC YUCIIa HA TIPOCTBIC MHO JKUTCJIN JI
peuIcHuAd 3aaa4.

OHepI/IpOBaTB MOHATHUEM: CTCIICHD C pallMOHAJILHBIM ITOKA3aTCJICM.



OmnepupoBaTh NOHATUAMHE: JIOTapU(M YUCIIA, TECATUYHBIC U HATYpaIbHbIC JIOTapU(MBL.
YpaBHEHHUsI U HEPABEHCTBA

HpI/IMeHﬂTB CBOICTBA CTCIICHHU JJIA npeo6pa3OBaH1/m BBIpa)KeHHﬁ; ONCpHUPOBATH NOHATUAMMU: IIOKA3ATCIIbHOC YPABHCHUC N HCPABCHCTBO, pCUIATL OCHOBHBIC
THUIIBI IIOKA3aTCJIIbHBIX ypaBHeHI/II\/JI 1 HCPABCHCTB.

BrImonsaTe mpeoOpazoBaHust BEIPAKEHHH, COAEPIKAIIIX JOTapru(MBbL; ONEPUPOBATH MOHATUSAMU: JIOTapUPMHIECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ TUIIBI JIOTApU(PMUYECKUX YPABHEHUH U HEPABEHCTB.

Haxonuts pemenus npocTelmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CUCTEMA JTMHEHHBIX YPABHEHUH U €€ pelIeHUE; UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH JUIsSl pEIIECHUs TPAKTHYEC KUX
3a/1ay.

Haxonnte pemenus npoCcTeNmX CUCTEM U COBOKYITHOCTEW pallOHATIbHBIX YPABHEHNUN U HEPABEHCTB.

MonenpoBaTh peanbHble CUTyallMH Ha 3bIKE aJIreOphl, COCTABIISATH BHIPAXKEHNUS, YPaBHEHH I, HEPABEHCTBA M CUCTEMBI IO YCIOBUIO 33a4H, UCCIEI0BaTh
MTOCTPOCHHBIE MOJENH C HCIOIb30BAaHUEM arrapaTa ajareopsol.

OyHKIMU U Tpaduku

OnepupoBarh NOHATHAMHU: NTepHOMUEcKas QYHKIUS, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMa (pyHKIMU, HauboJblliee 1 HauMeHbIIIee
3HaueHUs QYHKIMH Ha IPOMEXKYTKE; UCIIOJIb30BATh UX JUIS UCCeI0BaHus (QYHKINH, 3aJaHHON TpadrKOM.

OnepupoBath NOHATUAME: TpadUKU MOKA3aTENBHOM, TOrapu(MUUECKON U TPUTOHOMETPUYECKUX (QYHKIMN; H300pakaTh UX Ha KOOPIAUHATHOM MIIOCKOCTU U
UCIIOJIb30BATh IS PEIICHUs ypaBHEHUN U HEPABEHCTB.

I/I306pa)KaTb Ha KOOp,HHHaTHOﬁ IIJIOCKOCTHU l"pa(l)I/IKI/I JIMHEWHBIX ypaBHeHI/Iﬁ H UCIIOJIb30BaTh UX IJIA pCHICHUS CHCTCMbI JIMHEMHBIX ypaBHeHI/Iﬁ.
Hcnons30BaTh rpa(l)I/IKI/I (I)YHKI_H/Iﬁ UL UCCIICAOBAHUS ITPOLICCCOB U 3aBHCHUMOCTEH U3 ApYyrux y‘le6HBIX JAUCITUIIIINH.
Hauama MaTemMaTnuecKkoro aHaimsa

OHepI/IpOBaTB MOHATUAMU: HCIIPCPbIBHAA (I)YHKI_II/IH; MpOU3BOJHAA (I)yHKI_[I/II/I; HCIIOJIB30BaTh FeOMeTpI/I‘{eCKI/Iﬁ n (I)I/I3I/I‘ICCKHI>'I CMBICJI HpOI/I3BO)1HOI71 pIRIo
peuIcHuAd 3a1a4.



HaxonuTh npou3BOJHbIE 2IeMEHTAPHBIX (PYHKIIHHA, BEIYUCIIATE IPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIUH.

Vcnonp30BaTh MPOU3BOIHYIO ISl HCCIIEOBAHUS (PYHKIIMH HA MOHOTOHHOCTD U OKCTPEMYMBI, IPUMEHAThH PE3YJIbTaThl HCCIECTOBAHUS K TOCTPOCHU IO
rpaduKoB.

Hcnonb30BaTh NPOM3BOAHYIO /1711 HAXOK/ICHUS! HAMJTYUIIETO PEHICHHs] B IPUKIIAHBIX, B TOM YHCJIE COLUAILHO-3KOHOMHYECKUX, 3a7a4ax.
OmnepupoBaTh MOHATUSME: IEPBOOOPA3HAS U MHTETPall; TOHUMATh T€OMETPHUECKUI 1 (PU3NIECKUN CMBICI HHTETpaja.
Haxoauts nepBooOpa3Hble 3N1eMeHTapHbIX QYHKIIMI; BBIYMCIATH UHTErpai no Gopmyne Hprorona—JIeitbuuna.

Pemate IMPUKIIAJHBIC 3aa4U, B TOM YUCJIC COONNAJIbHO-3KOHOMHUYCCKOI0 U (1)I/IBI/I‘I€CKOFO XapakTepa, CpeaACTBAaMU MATEMATHUYCCKOI'O aHaJIn3a.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Het/ HanmenoBanue pa3aenoB U T€M MpOTrpaMMBbl KonnuecTBo 4yacoB DnekTpoHHbIE (IHU(PPOBHIC)
Bcero| KoHTposibHBIE [IpakTrueckue 00pa3oBaTeIbHBIC PECYPCEL
paboThl paboThI
1 MHoOXecTBa palMOHAIBHBIX U ACHCTBUTEIBHBIX YHCET. 14 1
PanmonanbHble ypaBHEHUS U HEPaBEHCTBA
2 |Oysknuu u rpaduku. CTeneHp ¢ 1eIbpIM oKa3aTelieM 6
3 Apudmernueckuit KOpeHb n—oi ctenenu. VppanuoHanbHbie 18 1
YpaBHEHHUS U HEPaBEHCTBA
4 | ®opmynbl TpuroHoMeTpuun. TpuronomeTpudeckie ypaBHeHuUs 22 1
5  |IlocnenoBaTeNbHOCTH U IPOTPECCUH 5
6 [ToBTOpEHME, 0000IICHNE, CHCTEMATH3aIls 3HAHUIA 3 1
OBIIEE KOJIMYECTBO YACOB ITO ITPOTPAMME 68 4 0
11 KJIACC
Het/ HauMmenoBaHue pa3aenoB U TeM IPOrpaMMBbI KonuuectBo yacon DnexTpoHHbIE (ITUPPOBLIE)
Bceero| KonTponbHbIE [TpakTrueckue 00pa3oBaTeIbHBIC PECYPChI
paboThI paboThI
1 |CremneHs c paimoHanbHBIM MoKa3arenem. [loka3zaTenbHas 12 1




Her/

HaumeHnoBaHnue pa3fennoB U TeM IpOrpaMMBbl

KomnnuectBo yacos

OnexTpoHHbie (TU(PPOBHIE)

Bcero| KonTponbHbie [IpakTnueckue 00pa3oBaTEBHBIC PECYPCE
paboThI paboThI

¢ynkuus. [lokasarenbHble ypaBHEHUS! © HEPABEHCTBA

2 |Jlorapudpmuueckas pynkuus. Jlorapudpmudeckrne ypaBHEHHS U 12
HEPaBEHCTBA

3  |TpuroHomerpuueckue GYHKIIMU ¥ UX IPAPUKH. 9 1
Tpuronomerprudeckne HepaBEeHCTBA

4 |IlpousBonnas. [IpumeHeHne npon3BogHON 24 1

5 |HuTerpan u ero mpuMeHEHHS 9

6 |Cucremsl ypaBHEHUI 12 1

7  |HarypanbHbIE U 1IeNTbIEC YHCITA 6

8  |lloBTOpeHwme, 0000IIECHNE, CHCTEMATH3AITNS 3HAHHHA 18 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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[NHOACHUTEJIBHAA 3AITMCKA

Pabouas mporpamma yueGHOTO Kypca «I'eomerpus» 6a3oBoro ypoBHs i oOy4aromuxces 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepanibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAAPTa CPEAHEro o0mero o0pa3oBaHus, ¢ ya€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUI, TPEIbABISEMBIX K
MaTeMaTHIeCKOMY 00pa30BaHHUI0, U TPAIMIIMIA POCCUHCKOTO 00pa3oBanwms. Peanu3amus mporpaMmbl 00ECIICUNBACT OBJIAJICHUE KITFOUCBBIMU
KOMIICTCHOWAMU, COCTABJIAIOIIUMHU OCHOBY IJIA CaMOPa3BUTUA U HCTIPCPBIBHOT'O 06pa3013aH1/1;1, OEJIOCTHOCTD O6HI€Ky.]II)TypHOFO, JIMYHOCTHOI'O 1
IMO3HABATCJILHOI'O Pa3sBUTUA JTUYHOCTHU 06yqa}0m1/1xcsl.

HEJIM U3YYEHUA YUEBHOI'O KYPCA

Baxxnocth yueOHOTO Kypca reOMETpUHU Ha YPOBHE CpeIHEro o01ero oopasoBaHust 00yclIOBI€Ha MPAKTUYECKON 3HAUUMOCTBIO METAPEIMETHBIX U
MpeIMETHBIX Pe3yIbTaTOB 00yUYEHUSI TEOMETPUU B HAIIPABJIEHUHU JINYHOCTHOTO Pa3BUTHUS 00ydaromuxcs, GopMupoBaHus QyHKIIMOHAIBLHOU
MaTeMaTH4YeCKOH TPaMOTHOCTH, U3Y4€HUs JPYTruX y4eOHbIX AUCUUILINH. Pa3BuTue y oOyyaronuxcs npaBuiIbHBIX IPEICTABICHHUHN O CYIIIHOCTH U
MIPOUCXOXKICHUN T€OMETPUUECKUX a0CTPaKIIU, COOTHOIIEHUH PEalbHOTO U HJICAIbHOT0, XapaKTepe OTPaKEHUSI MaTeMaTUYECKON HayKOU SIBICHUN U
MIPOIIECCOB PEaATHbHOTO MUPA, MECTE TE€OMETPHH B CHCTEME HaYK W POJTM MaTEeMaTHISCKOTO MOICITUPOBAHNS B HAYIHOM ITO3HAHUH U B PAKTHKE
crocoOCTByeT (GOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, & TAK)KE KAYeCTB MBIIIICHUS, HEOOXOAUMBIX JUIS afanTallid B COBPEMEHHOM
oOmiecTae.

I'eometpus sBiseTCS OAHUM U3 Oa30BBIX MPEAMETOB Ha YPOBHE CpeIHEr0 0011ero o0pa3oBaHusl, Tak Kak 00ecredBaeT BOZMOXKHOCTh U3y4EHHS KakK
JTUCLMIUIMH €CTECTBEHHO-HAYYHON HANPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MBIIIJICHUE, (bOpMI/IpyeMOC IIpU U3YYCHUHN O6y‘IaIOI_HI/IMI/IC$I MOHATUHHBIX OCHOB TCOMETPHUU U ITOCTPOCHUH LHETIOYKH JIOTHYCCKHUX YTBCPIK CHUH
B XO04€ pCHICHUA TCOMETPUICCKUX 3ada4, YMCHUEC BBIABUI'aTh U OIIPOBEPIraTh r’MioOTE3bl HCIIOCPECACTBEHHO MCIIOJIB3YIOTCA IIPpHU PCIICHNH 3a1a4 € CTCCTBCHHO-
HAaYYHOT'O IIMKJI4, B YaCTHOCTH U3 KypcCa (I)I/ISI/IKI/I.

YMeHue OpPHUCHTHUPOBATHCS B ITPOCTPAHCTBE UT'PACT CYHICCTBEHHYIO POJIb BO BCEX o0macTIx JACATCIIBHOCTHU YCJIIOBCKA. OpI/IeHTaHI/IH YCJIOBCKAa BO BPEMCHU U
IpOCTPAaHCTBC — HCO6XOI[I/IMOG YCIOBHUE €0 COLUAIIBHOTO 6I>ITI/I$I, cbopMa OTPAKCHUS OKPYKAOUICT'O MUPA, YCIIOBUEC YCIICHIHOT'O ITIO3HAHUSA U aKTHUBHOT'O
Hp606pa3OBaHI/I5{ JIECTBUTEIBHOCTH. OHepI/IpOBaHI/Ie IMPOCTPAHCTBCHHBIMHA 06pa3aMH 06’bCI[I/IH${eT Ppa3HbIC BUABL y‘Ie6HOI>’I u pr,HOBOfI ACATCIIBHOCTH,
ABJIACTCA OJHUM U3 HpO(l)eCCI/IOHaJ'ILHO BAKHBIX Ka4YC€CTB, [IO3TOMY aKTyaJIbHA 3a/ila4ya q)OpMI/IpOBaHI/ISI y 06yqa10m1/1xc;1 IMPOCTPAHCTBCHHOI'O MBIIIJICHUSA KaK
Pa3SHOBUAHOCTHU o6pa3Horo MBIINJICHUS — CYHICCTBCHHOI'O KOMIIOHCHTA B IIOATOTOBKE K HpaKTquCKOﬁ ACATCIIbBHOCTHU IO MHOTUM HAIIpABJICHUSAM.

]_Ie.]'IL OCBOCHMU ITPOTrpaMMBbI yqe6H0r0 KypcCa «FeOMeTpI/IH)) Ha 0a30BOM YPOBHC O6yLIeHI/I$I - O6H.[€O6pa3OBaTeHLHOG n O6H.[€Ky.]'II>TypHOC pa3BUTHC
06y11aloumxc;1 qepes3 o0OecIieueHre BO3MOXKHOCTH HpI/IO6peTeHI/ISI 1 UCTIOJIB30BaHUA CUCTCMATUYCCKUX I'COMETPUICCKUX 3HAHUI U HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-IHBIX
reoOMETpHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJLKCHUA O6p330BaHI/I$I IO CIICUAJIBHOCTAM, HC CBA3aHHBIM C IPUKJIAAHBIM HCIIOJIb30BAHUCM I'COMCTPHUH.



[IporpamMma o reoMeTpuu Ha 6a30BOM YpOBHE MpeAHA3HAYCHA JJIs1 00YyUJaONIUXCs CPEHEH IIKOJIbI, HE UCTIBITBIBABIINX 3HAYUTEIIHHBIX 3aTPyTHEHU I HA
ypOBHE OCHOBHOTO 00111eT0 00pazoBanus. Takum obpa3zom, oOydaroniyecss Ha 6a30BOM ypOBHE JIOJDKHBI OCBOUTH OOIINE MAaTEMAaTUICCKHE YMCHHSI,
CBsI3aHHBIC CO CHCHH(bHKOﬁ IrCoOMETpUU U HGOGXOI[I/IMBIC I )KU3HA B COBPEMCHHOM O6H.[eCTBe. KpOMe 9TOTI0, OHU UMCHOT BO3BMOXKXHOCTb U3YYHUTH
reoMeTpHIo OoJiee rTyOOKO, €CITU B JalIbHEHIIIEM BOSHUKHET HEOOXOAUMOCTh B TEOMETPUUYECKHUX 3HAHUAX B IPOPECCHOHATBHOMN CSITEIbHOCTH.

JIOCTIDKEHHE LIEIA OCBOCHHUS ITPOTPaMMBbI 00ECIICUNBACTCS PEIICHHEM COOTBETCTBYIONIMX 3a1a4. [IpHOpUTETHRIMY 331auaMK OCBOCHUS Kypca «I'eoMeTprm»
Ha 06a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

(hopMHpOBaHHE MTPEICTABICHHS O TEOMETPHUH KaK YaCTH MUPOBOU KyJIbTYpPbl M OCO3HAHHE €€ B3aMOCBSI3U C OKPYXKAIOIIUM MHPOM;

(bopMHpOBaHHE MPEACTABICHHUS 0 MHOTOTPAHHUKAX M TeJaX BPallleHUs KaK O BaXKHEHIINX MaTeMaTHYECKUX MOJIETSAX, O3BOJISIONINX ONUCHIBATh U U3yYaTh
pa3HbIE ABJICHUS OKPYKAIOIIETO MUPA;

(dbopMHpOBaHHME YMEHHUS PAcIO3HABATh HA YEPTEkKax, MOJEISAX U B PEaIbHOM MUPE MHOTOTPAaHHUKH U Tella BpallleHus;
OBJIaJIEHUE METO/IaMU PEIlIeHHs 3a7a4 Ha MOCTPOEHUs Ha N300paxeHHUSIX IPOCTPAHCTBEHHBIX PUTYD;
(bopMupoBaHHE YMEHHS ONIEPUPOBATh OCHOBHBIMH OHATUSIMA O MHOTOT'PAHHHUKAX Y TeJIax BpallleHHs U MX OCHOBHBIMU CBONCTBaMH;

OBJIAICHUC aJITOPUTMaMH PCHICHUS OCHOBHBIX TUIIOB 3aJ1a4; q)OpMI/IpOBaHI/Ie YMCHHSA IMTPOBOAUTH HECIOXKHBIC N0KA3aTCIBHBIC PACCYXKICHUSA B XO0A€ PCIICHUA
CTECPCOMETPHUUCCKUX 3ada4 1 3aJa4 C IMIPAKTUICCKUM COACPKAHUCM

Pa3BUTHUEC HHTCIUICKTYAJIbHBIX 1 TBOPUYCCKUX crocoOHoCTEMN 06yqafonmxc;{, MMO3HaBaTEIILHOM AKTUBHOCTH, HUCCJICAOBATCIBCKUX yMCHI/II>'I, KPUTUYHOCTH
MBIIIJICHUS

q)OpMI/IpOBaHI/IC (1)YHKI_II/IOH8.J'IBHOI71 I'PaMOTHOCTH, peHeBaHTHOﬁ reoMEeTpruun: YMCHUC PACIIO3HABATD IIPOABJIICHUA I'COMCTPUICCKUX HOHHTHﬁ, 00BEKTOB U
SaKOHOMCpHOCTCﬁ B PCAJIbHBIX JKU3HCHHBIX CUTYAllUAX U IIPU U3YYCHUU NPYTUX y‘I66HLIX npeaAMETOB, IIPOABICHUA 3aBUCHUMOCTEH U 3aKOHOMCPHO CTCfI,
q)OpMyJ'II/IpOBaTB HX Ha A3BIKC I'COMCTPUU U CO3AaBaATh TCOMCTPHUICCKHUEC MOACIIN, IIPUMCHATDH OCBOEHHBIHN FGOMeTpI/I‘IeCKI/Iﬁ arrapatr 4jisl peluCHus IMPaKTUKO-
OPUCHTHPOBAHHBIX 3a/ia4, UHTCPIIPETUPOBATH U OLUCHNUBATD ITOJIYYCHHBIC PE3YyJIbTATHI.

OTIUYUTEBEHOM 0COOCHHOCTBIO MporpaMMmsl ABJISICTCA BKIIFOYCHHUE B KypC CTCPECOMETPHUUN B HAUAJIC €TO U3YUCHUS 3a1a1, pCHIAEMbIX HA YPOBHC
HUHTYUTHUBHOTI'O ITIO3HAHUA, U Ol'IpeI[eJ'IéHHLIM 06pa30M OpraHn30BaHHaA pa60Ta HaJa HUMH, 4TO CHOCO6CTBYIOT Pa3BUTHIO JIOTHYCECKOTO U MPOCTPAHCTBCHHOI'O
MBIIJICHUA, CTUMYJIHUPYCT NPOTCKAHUEC UHTYUTHBHBIX ITPOLUECCOB, MOTUBUPYCT K HaﬂbHeﬁHleMy HN3YUCHUIO IPEAMCTA.

Hpe,Z[HOLITCHI/IC OTHaéTCs HarsITHO-KOHCTPYKTUBHOMY MCTOY 06y‘-ICHI/IH, TO CCTh TCOPCTUYCCKUC 3HAHUSA UMCIOT B CBOEH OCHOBE 9yYBCTBCHHOCTH
HpeHMeTHO-HpaKTHHCCKOﬁ JesTeNbHOCTU. Pa3Butne MMPOCTPAHCTBCHHBIX HpCIlCTaBJIGHI/Iﬁ Yy yqyaluxcs B Kypce CTCpCOMETPUN ITPOBOJUTCA 3a CUéT peICHUus



3aj1a4 Ha CO3/IaHKE MPOCTPAHCTBEHHBIX 00Pa30B M 3a]1a4 Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMU 0Opa3amu. Co3nanue o0pasa MPoOBOIUTCS C OTIOPOi Ha
HarjIiaAHOCTb, a OIICPUPOBAHUC 06pa30M — B YCJIOBUAX OTBJICUCHUA OT HATJIAAHOCTU, MBICJICHHOI'O U3MCHCHHA €TI0 NCXOJHOT'O COACPKAHMA.

OcHoBHBIE coiepKaTelbHbIe TMHUH Kypca «['eomerpumn» B 10-11 kimaccax: «MHOTOrpaHHHKNY, «[IpsSMBbIe U TIIOCKOCTH B TIPOCTPAHCTBE, «Tema
BpaleHus», «BEeKTOpsI 1 KOOPAMHATHI B IPOCTPaHCTBE». DOPMUPOBAHUE JIOTUYECKMX YMEHUHN PACIPEIEISAETCS HE TOJIBKO M0 COAEPKATEIbHBIM JIMHUSAM, HO
¥ TI0 ToJ1aM 00Oy4YeHHs Ha YPOBHE CPEIHEro 001Iero oopa3oBaHusl.

Conepxanue 00pa3oBaHus, COOTBETCTBYIOIIEE TPEAMETHBIM pe3yJIbTaTaM OCBOEHUS pabouel mporpaMMsl, pacrpeaeaeéHHbIM N0 rojiaM 00ydeHus,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, 4TOOBI OBJIaJICHUE T€OMETPHUUECKUMHU MOHITHSIMH U HaBBIKAMU OCYHIECTBIISIIOCH MOCIEI0BATENIBHO U MTOCTYNATEIbHO, C
coOII0ICHUEM MTPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJINCH B OOLIYIO0 CUCTEMY I'€OMETPHUYECKHUX MPECTABIECHUN 00yJyaroniuxcs,
paciupsis u yriay0mss e€, o0pa3ys IpOYHble MHOKECTBEHHBIE CBS3H.

MECTO YUEBHOI'O KYPCA B YUYEGEHOM ITJIAHE

Ha u3yuenue reomerpun otBoauTes 2 9aca B Henenmo B 10 kiacce u 1 gac B Henemo B 11 kimacce, Beero 3a jBa roja o0ydeHus - 102 yueOHBIX aca.
COAEPXAHHME YYEBHOI'O KYPCA

10 KJIACC

[IpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TOHATHS CTEPCOMETPHUHU. Tqua, IpsAMadA, IJIOCKOCTb, IIPOCTPAHCTBO. IToHsTHE 00 AKCHOMATHYECKOM MMOCTPOCHUHN CTEPCOMETPHUN: aKCUOMBI
CTEPCOMETPHUH U CICACTBUA U3 HUX.

BzaumHoe PaCIOJIOKCHUEC ITPAMBIX B IIPOCTPAHCTBEC: IICPCCCKAOINUCCA, MMapaJJICJIbHBIC H CKPCIINBAIOIIUCCS ITPAMBIC. HapaJ'IJ'IeJ'ILHOCTb MpsAMBIX U
MJIOCKOCTEN B MMPOCTPAHCTBE: MMAPAJUICIIBHBIC ITPSAMBIC B IIPOCTPAHCTBEC, I1aPaAIJICIIbHOCTD TpéX MMPsAMBIX; MTAPAJUICIIBHOCTD HpHMOﬁ U IIJIOCKOCTH. YTIIBI C
COHAIPAaBJICHHBIMU CTOPOHAMU,; YT'OJI MCIKAY IIPAMBIMHA B IIPOCTPAHCTBE. HapaHHCHBHOCTL MJIOCKOCTEH: mapaJyiCJIbHBIC IIIIOCKOCTH; CBOMCTBA InapauiCJIbHbIX
MIOCKOCTEH. HpOCTCfII.HPIC IMPOCTPAHCTBCHHLIC (I)I/Il"ypbl Ha IIJIOCKOCTHU: TCTpasap, Ky'6, mapayuiCICIuIICa; IOCTPOCHUC CEYCHMH.

[lepnieHIMKyYIAPHOCTD NPSAMOI U INIOCKOCTH: MIEPIIEHANKYIISIPHBIE NIPSMBIE B IPOCTPAHCTBE, MPSIMBIE NIapajlIEIbHbIE U IEPIEHANKYIISIPHBIE K TUIOCKOCTH,
IIPU3HAK MEPIEHIUKYIIPHOCTU MPSIMON U TUNIOCKOCTH, TEOPEMA O NMPSAMOM NEPIEHANKYIIIPHOM INIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YrOJl MEXKy IPAMOU U
IJIOCKOCTBIO; IBYTPAHHBIN YT OJI, IMHEHHBINA YroJl ABYIrpaHHOTO yria. lleprnenaukymnsap 1 HaKJIOHHbIE: pAaCCTOSIHUE OT TOUKH JI0 IFIOCKOCTH, PACCTOSIHUE OT
IPSIMOH JI0 TUIOCKOCTH, TPOEKIHsI (PUTYpPBI HA TNIOCKOCTb. [leprneHIuKyIsIpHOCTD IIIOCKOCTEH: MPU3HAK NepIEHIMKYIIPHOCTH ABYX IUIOoCKocTel. Teopema o
TPEX NMEPIEHANUKYIAPAX.



MHororpaHHuku

[ToHATHE MHOTOIrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipusma: n-
yrojbHasi IpU3Ma; PaHu U OCHOBAHMSI IPU3MBI; IIpsIMasi ¥ HAKJIIOHHAs IIPU3Mbl; OOKOBas U MOJIHAs IOBEPXHOCTh Npu3Msbl. [lapannenenunen,
MPSIMOYTOJIbHBIN Napasuiesenurne]] u ero ceoictna. [lupamuaa: n-yrojapHas nupaMua, FpaHd U OCHOBaHHUE NMUpaMu/ibl; O0KOBas U MOJIHAS IOBEPXHOCTh
MMpaMu/ibl; IpaBUJIbHAS U yCeuEHHAs MUpaMua. DJIEeMEHTbl IPU3Mbl U IMpaMubl. [[paBUiIbHbIE MHOTOIPAHHUKHU: TTOHSTHE TPaBUIBHOIO MHOTOTPaHHUKA,
[IpaBWJIbHAS [TPU3Ma U NpaBUiIbHAS IMPaMU/Ia; IPAaBUIbHAS TPEYrojbHasi MUpaMUAa U IPAaBUIIbHBINA TeTpasap; Ky0. [IpencraBienue o npaBUiIbHbIX
MHOTOTpaHHHUKaX: OKTa3p, JOJAeKadip U uKoca’ap. CeueHus: Npu3Mbl U TUPAMUIBL.

CI/IMMeTpI/ISI B IIPOCTPAHCTBE: CUMMCTPHA OTHOCUTCIILHO TOYKH, prIMOI\/'I, IUIOCKOCTH. DJIIEMEHTHI CUMMCETPUH B IMMpaMUJiax, nmapaiCICnruIcaax,
IMpaBHUJIBHBIX MHOTI'OI'paHHUKax.

Brruncnenue 31eMeHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanu, yrisl. [1nomass 60KOBOH NOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMON IPU3MBI, IIOIIAIb
OCHOBaHMH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM Mpu3MbI. [11011a16 60KOBOM MOBEPXHOCTH U TOBEPXHOCTH MIPABUIILHOM MUPAMHUJIBI, TEOPEM A O
momany yceuénno nupamusl. [lonsarue 06 00béme. OObEM MUpaMUIb, TPU3MBI.

[Tonpo6Hble Tena B mpoctpaHcTBe. COOTHOIICHHS MEX 1Y TUIOIIAASIMU TOBEPXHOCTEN, 00bEMaMU MOT0OHBIX TeJl.
11 KJIACC
Tena BpaieHus

]_II/IJ'II/IHI[pI/I‘ICCKaH IIOBCPXHOCTD, 06pa3y10ume HHHHHHqueCKOﬁ IMOBCPXHOCTHU, OCb HHHHH,Z[pH‘ICCKOﬁ IMOBCPXHOCTH. ]_II/IJ'II/IHI[pI OCHOBaHHSA 1 OOKOBast
IIOBCPXHOCTD, o6pa3y10ma;1 M OCh, II0OIIaJb OOKOBOM M MOJIHOM IOBCPXHOCTH.

Konnueckas IMOBCPXHOCTD, 06pa3yfomne KOHUYECKOM IIOBCPXHOCTHU, OCh U BCPIIHNHA KOHHYECKOH IIOBCPXHOCTH. KOHyCZ OCHOBAHHC 1 BCpIIMUHA,
o6pa3y10ma;1 U OCh, IIOIaab OOKOBOI1 U ITOJIHOM IIOBCPXHOCTHU. Y ceuéHHpIi KOHYC: O6p33y10H_II/I€ U BBICOTA, OCHOBAHUS U OokoBas IMOBCPXHOCTD.

Cdepa u map: ueHtp, paauyc, IuameTp; IIoMaab ToBepXHOCTH cdepbl. B3anMHoe pacnonoxkenue chepsl U MIOCKOCTH; KacaTeabHas TIOCKOCTh K cdepe;
ioaab chepsl.

I/I306pa)KCHI/IC TCJI BpalllCHUA Ha IJIOCKOCTH. Pa3BépTKa OUINHApPA U KOHYCA.

KOM6I/IHaI_[I/II/I TCJI BpallICHUA 1 MHOT'OT'PaHHUKOB. MHOFOFpaHHI/IK, OIHMCaHHBIN OKOJIO C(I)CpBI; C(bepa, BIIMCAHHAs B MHOTOTPAHHUK, UJIN TCJIO BPALLICHUS.



[Tousitre 06 00pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME MPSMOYTOIBHOTO TTapaUICTeHIIeIa U cleACTBUS u3 He€. O0BEM uIMHApa,
koHyca. O0BEM 1mIapa u mionanb chepsl.

[Tono6usIe Tena B mpocTpancTBe. COOTHOIIECHHS MEX Ty TUIOMIAASIMU TIOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEI.
Ceuenus nunMHIpa (MapauieabHO U NEPIEHAUKYIIPHO OCH), CEUCHMs KOHYca (IIapaJljielIbHOE€ OCHOBAaHUIO U IIPOXOAIIEE Yepe3 BEPLINHY), CEUEHHUS 11apa.
BekTopsl ¥ KOOpIMHATEI B IPOCTPAHCTBE

BekTop Ha miockocTu u B mpocTpaHcTBe. Cl0KEeHHE U BBIYUTAHHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIIO. Pa3ioxenue BeKTopa no Tpém
HEKOMIUTaHapHbIM BekTopaM. [IpaBuio nmapannenenunena. Pemenue 3aga4d, CBI3aHHBIX ¢ TPUMEHEHUEM MPaBUJI IEUCTBUM ¢ BeKTOpamu. [IpsMoyrosbHas
cucTeMa KoopauHat B npocTtpancTe. KoopaunaTs! BekTopa. [Ipocreiiine 3a1auu B KOOpAMHATAX. YTOJI MEXy BekTopamu. CKaJIIpHOE TTPOU3BEACHUE
BEKTOPOB. BrIunciieHne yrioB Mexay NPSIMbIMU U TIIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN METO IPH PEIICHUN T€OMETPUUYECKHUX 3aad.

ITJTAHUPYEMBIE PE3VJIBTATHI

JIMYHOCTHBIE PE3VJIbTATHI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUSI TPOrPaMMBbI yueOHOTO npeamMera «MaTemMaTHKay XapaKTepU3yroTCs:
I'paxxpanckoe BocuTaHue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOHN MO3ULINU 00YUaIOIIErocs Kak akTUBHOTO U OTBETCTBEHHOTO UJI€Ha POCCUKCKOro oOIIecTBa, MPEICTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SABJICHUH, IPOLIETyp TPakIaHCKOTO 00111ecTBa (BBIOOPHI, OMIPOCHI U TIP.), YMEHHEM
B3aMMO/ICHCTBOBATh C COIIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUH C UX QYHKIIUSMU U HA3HAUCHUEM.

HanI/IOTI/ILICCKOC BOCIIMTAHUC!

C(bOpMI/IpOBaHHOCTBIO pOCCHﬁCKOﬁ Fpa)KHaHCKOﬁ HUACHTUYHOCTH, YBAXKCHHUS K IPOIIJIOMY U HACTOALIEMY pOCCHﬁCKOﬁ MaTE€MaTHUKH, HCHHOCTHBIM
OTHOIICHHUEM K JOCTHXCHUAM pOCCHfICKPIX MAaTEMAaTHUKOB U pOCCHﬁCKOﬁ MaTeMaTH4eCKOM IIKOJIbI, K HCIIOJIB30BAHHUIO 3TUX JOCTIDKEHUH B APYrux HayKax,
TCXHOJIOTUAX, C(l)ean OKOHOMHMKH.

HYXOBHO'HpaBCTBCHHOFO BOCIIMTAHUA:

OCO3HaHUCM JYXOBHBIX LIECHHOCTEH pOCCHfICKOFO HapoJa; C(bOpMHpOBaHHOCTBIO HPaBCTBCHHOI'O CO3HAHUSA, OTUUCCKOI'0 MOBCACHUS, CBA3AHHOT'O C
MPaKTUYCCKUM NMMPUMCHCHUCM JIOCTHOKEHUI HAayYKU U JCATCIBbHOCTBIO y‘-IéHOTO; OCO3HAaHHUEM JIMYHOTO BKJIaJla B IIOCTPOCHUC yCTOﬁqHBOFO 6yﬂymer0.



DCTETUUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIIOUasl SCTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, pELICHUHN, pacCyXKICHUI;
BOCIIPUUMYHUBOCTBIO K MAaTEMAaTHYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

duznueckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHSI IPUMEHATh MaTeMaTHYeCKUEe 3HAHHsI B MHTEpECcax 37J0pOBOTo U 6e30macHOro o0pasa )KU3HH, OTBETCTBEHHOTO OTHOLICHHUS K
CBOEMY 3/I0POBBIO (3I0pOBOE NUTaHKE, COATTAHCUPOBAHHBIN PEXKUM 3aHATUN U OTAbIXA, PETYIspHas pU3NUYecKasi akTUBHOCTD); (PU3HMUECKOTO
COBEPIICHCTBOBAHNUS, IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESITEIbHOCTHIO.

TpynoBoe BociuTanue:

TFOTOBHOCTBIO K TPY/y, OCO3HAHMEM LIEHHOCTHU TPYAOII00US; UHTEPECOM K Pa3IMuHbIM chepaM MpoeccuoHaNbHOMN AeATeIbHOCTH, CBI3aHHBIM C
MaTeMaTHKOMN U € MpUII0KEHUSIMHU, YMEHHEM COBEpILaTh OCO3HAHHBIN BHIOODP Oyayieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIJIaHbI;
TOTOBHOCTBIO U CITIOCOOHOCTHIO K MaTeMaTHUYECKOMY 00pa30BaHUIO U cCaMO00Opa30BaHUIO Ha MPOTSXKEHUH BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY Y4aCTHUIO
B PEILECHNUHU IIPAKTHYECKUX 33/1a4 MAaTEMATHYECKON HAPaBICHHOCTH.

OKOJIOTHYECKOE BOCIIUTAHHUE:

C(bOpMI/IpOBaHHOCTBIO 9KOJIOTHYECKOM KyJIbTYpPbl, HIOHUMAaHUEM BJIIMAHHA COUAIIBHO-3KOHOMUYCCKUX ITPOLUECCOB HA COCTOSHUEC HpHpO,I[HOfI u COHHaHBHOﬁ
cpeabl, OCO3HAHHUEM r700aJIbHOTO XapakTepa 3KOJIOTHYCCKUX npo6neM; OpHeHTaHHCﬁ Ha IIPUMCHCHHUE MaTEMATUYCCKUX 3HAHHUHI IJId pCUICHUA 3a1a4 B
obnactH Oprmanmeﬁ Cp€abl, IIIAaHUPOBAHUA IIOCTYIIKOB M OLICHKHU WX BO3MOXHBIX HOCJ'IC,Z[CTBI/Iﬁ JIIA OKp}I)KaI-OH_[Cﬁ CpE€abl.

HGHHOCTI/I HAayY4YHOI'O IIO3HAaHUA:

C(bOpMI/IpOBaHHOCTBIO MHUPOBO33pPCHUS, COOTBCTCTBYIOLICI'O COBPEMCHHOMY YPOBHIO PA3BUTUS HAYKU U O6H.ICCTBCHHOI>1 IMPAaKTUKH, IOHUMaHUEM
MaTeMaTUYeCKOM HAyKH KaK C(i)epbl YyeJIOBEUYECKOH ACATCIIbHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYUMOCTH JIs1 Pa3BUTUS HUBUIIM3allWH; OBJIAICHUCM A3bIKOM
MaTeMaTHUKH U MaTeMaTH4eCKOM KyanypOﬁ KaK CpeACTBOM IMO3HAHUA MHPA; TOTOBHOCTBIO OCYHICCTBIIATD ITPOCKTHYIO U UCCIICAOBATCIIb CKYIO ACATCIIbHOCTD
HHAUBUAYAJIBHO U B I'PYIIIIC.

METAIIPEJMETHBLIE PE3VJIBTATBI

MeTaHpe,Z[MeTHLIC PE3YyIbTAThl OCBOCHUS IIPOTPAMMBI y‘-IC6HOFO npeamMeTa «MatemaTuka» XapPaKTCPU3YIOTCS OBJIAACHUEM YHHUBCPCAIIbHBIMU
IIO3HAaBaTCJIbHBIMHU ﬂeﬁCTBHHMH, YHUBCPCAJIIbHBIMHA KOMMYHUKATUBHBIMHU ﬂCﬁCTBHﬂMH, YHUBCPCAJIbHBIMU PETYIIATUBHBIMU JIEHUCTBUSIMU.



1) YHuBepcaibHbIC IO3HABATENIBHBIC ICHCTBUS, 00SCIICUMBAIOT (POPMUPOBAHUE 0a30BBIX KOTHUTHBHBIX IIPOLIECCOB 00yUarOLIMXCsl (OCBOCHUE METOIOB
MO3HAHUS OKPY)KAIOILIET0 MHUpPA; IPUMEHEHHE JTOTMYECKUX, UCCIIeI0BATEIbCKIX ONEpaliii, yMeHU# paboTaTh ¢ HHPOPMALIUEH).

ba3oBrle Jjornueckue IENCTBUS:

BBIABJISATE U XapaKTepI/I?;OBaTB CYIIIGCTBGHHI)IC HpI/I3HaKI/I MaAaTEeMATHUYCCKUX O6T)€KTOB, HOHHTI/II?I, OTHOIHCHI/Iﬁ Menc[[y IIOHATHUAMU, (1)OpMy.HI/Ip0BaTI>
onpe[[eneHI/m HOHﬂTHfI; YCTaHaBJII/IBaTI) CYHIGCTBGHHBIﬁ HpI/I3HaK KJIaCCI/I(i)I/IKaIII/II/I, OCHOBAaHUA HJIs1 0606HI€HI/ISI n CpaBHCHI/ISI, KpI/ITCpI/II/I HpOBOI[I/IMOFO
aHamn3a;

BOCIIPUHUMATh, OPMYIMPOBATh U IPEOOPA30BbIBAThH CYK/ICHUS: YTBEPAUTENbHbIE U OTPULIATEIbHBIC, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

BBISIBJISITh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOPEUHs B (DaKTax, JaHHBIX, HAOMIOICHUSIX U YTBEPKICHUSX; IIpeAaratb KpUTEpUN JJs
BBISIBJICHHS] 3aKOHOMEPHOCTEMN U POTUBOPEUNI;

ACJIaTh BBIBOJBI C UCITOJIB30BAHUEM 3aKOHOB JIOTUKH, J€CAYKTUBHBIX U HHAYKTUBHBIX yMOSaKHIOquHﬁ, yMOSaKHIOquHﬁ 110 aHAaJIOTHUH,

MIPOBOJUTH CAMOCTOSTENBHO JOKA3aTeIbCTBA MATEMAaTHYECKUX YTBEPKIEHUH (MpsSMbIe U OT MPOTUBHOTO), BEICTPAUBATH apryMEHTAIIUIO, IPUBOJAUTD
MIpUMEPBI U KOHTPIPUMEPDI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJIbI;

BBIOMpPATh CMIOCO0 perieHust yaeOHOM 3a1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHMs], BRIOMPATh HaKOO0JIee MOIXO NN ¢ YIETOM CaMOCTOSITEIIBHO
BBIJICTICHHBIX KPUTCPHUEB).

bazoBrie HCCICA0OBATCIILCKUC I[eﬁCTBI/IﬂI

MCII0JIb30BATh BOMPOCHI KaK UCCIIEA0BATENLCKUNA HHCTPYMEHT NO3HaHUs; (GOPMYIHPOBATh BOMIPOCHL, PUKCUPYIOLIUE IPOTUBOPEUnE, MpodiIemy,
yCTaHaBIUBATh UCKOMOE U JaHHOE, (OPMUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IIpOBOAUTHb CAMOCTOATCIILHO CHHaHI/IpOBaHHHﬁ OKCIICPUMCHT, UCCIICAOBAHUC 10 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeEMaTHYECKOTO O6’LCKT8., SIBJICHUA,
Impouecca, BbIsIBJICHHIO 3aBUCUMOCTEH MCXKIY O6L€KTaMI/I, SABJICHHUAMU, ITPOLECCCAMM;

CaMOCTOATCIBHO (I)OpMy.]'II/IpOBaTB O606H.[CHI/I$I " BBIBOIBI I10 pE3yJibTaTaM HpOBe)IéHHOl"O Ha6J'II-O,I[eHI/ISI, HCCIICA0BAaHUsA, OUCHUBATH JOCTOBECPHOCTD
MOJIYYCHHBIX PE3YyJIbTAaTOB, BEIBOJAOB 1 O606H.[€HPII>1;

MMPOTHO3UPOBATH BO3MOKHOC PAa3BUTHEC IPOLCCCA, a TAKIKE BBIABUIAThb MMPCATIOJJIOKCHHNA O €0 Pa3BUTUU B HOBBIX YCIIOBUAX.

Pabora ¢ undopmarnueii:



BBISIBIISITH Ie(DUIIMTHI MH(OPMALIUHY, TaHHBIX, HEOOXOUMBIX JJIs OTBETA HA BOIIPOC U ISl PEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIUIO U3 HCTOYHUKOB PA3IHMYHBIX TUIIOB, AHAIU3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH()OPMAIHIO pa3IMYHBIX BUAOB U
(dhopM TIpeICTaBICHNS;

CTPYKTYpUPOBaTh HH(POPMAIHIO, IPEACTABIATH €€ B Pa3IMUHBIX (hOpMax, HIUTFOCTPUPOBATH rpahuIecKu;

OILICHUBATh HAAEKHOCTh HH(POPMAIIMHU TI0 CAMOCTOSTENHLHO CHOPMYINPOBAHHBIM KPUTEPHSIM.

2) YHuBepcaabHbIC KOMMYHHKATUBHBIC ICHCTBUS, 00ECIIEUNBAIOT CHOPMHUPOBAHHOCTD COIIMATBHBIX HABBIKOB 00 YYarOIIHXCS.
OOmmenue:

BOCIIPUHUMATh U q)OpMy.TIHpOBaTI) CYXXOCHHA B COOTBETCTBUHU C YCIIOBHUAMU U LCIIAAMU O6I].[GHI/I${; SAICHO, TOYHO, I'PAaMOTHO BBIpaXXaTb CBOIO TOYKY 3pCHHUA B
YCTHBIX U MTMCbMCHHBIX TCKCTAX, AaBaTbh IMOACHCHUSA 110 XOAY pCHICHUA 3aa4d, KOMMCHTHPOBATh HOlequHBIﬁ PpE3YIbTAT,

B X0JI€ OOCYXJICHUS 3a/1aBaTh BOTIPOCHI MO CYIIECTBY 00CYKAaeMOU TeMbI, TPOOIEMBI, PEIIaeéMON 3a/1a4H, BEICKa3bIBaTh MJICH, HAIIEJIEHHBIE HAa TTOUCK
PEILICHHUS; COTIOCTABIISITh CBOU CY)KJIEHUS C CY)KJICHUSMHU APYTUX YUACTHUKOB JHAlIOra, 0OHAPYKMBATh pa3INuKe U CXOJICTBO MO3UIUI; B KOPPEKTHOM Gopme
(dhopMynUpOBaTh pa3HOTJIACHUs, CBOM BO3PAKECHHUS;

MIPEJICTaBIATh PE3yJIbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTa, UCCIEA0BAHUS, IPOEKTA; CAMOCTOSATEIBHO BBIOMPATh (POpMAT BBICTYIUICHHUS C YIETOM 3a/1a4
Mpe3eHTAIH U 0COOCHHOCTEH ayIUTOPHH.

CoTpyaHuYeCTBO:

MMOHUMATh U MCTIOJIH30BATh IPEUMYIIECTBA KOMaHAHON M MHIUBUAYAIbHON PaOOTHI MPU pelIeHUH y4eOHbIX 3a/1a4; IPUHUMATD 1[eJ1b COBMECTHOU
NesITeNbHOCTH, TUTAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, pacIpeesiaTh BUIbI paboT, JOTOBAPUBATHCS, 00CYKIaTh MPOLECC U PE3YNbTaT PadOTHI;
0000111aTh MHEHHUS HECKOJILKUX JIFOIEH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CyXIeHHsI, 0OOMEH MHEHHUH, «MO3TOBBIE IITYPMbI» U UHBIE); BBIMOJIHATH CBOIO YAaCTh padOTHI U
KOOPAMHUPOBATh CBOM JEMCTBHUS C IPYTUMH YI€HAMHU KOMaH/Ibl; OLIEHUBATh KA4eCTBO CBOETO BKJIa/a B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyYIMPOBAHHBIM YJaCTHUKAMHU B3aWMOJICHCTBHUSI.

3) YHI/IBCpcaJ'IBHBIC PErYISATUBHBIC IleﬁCTBI/ISI, o0ecreunBaoT (bOpMPIpOBaHI/IC CMBICJIOBBIX YCTAHOBOK U JKU3HCHHBIX HABBIKOB JINYHOCTH.

CaMOOpFaHI/BaL{I/I}IZ



COCTABJIATH IJIaH, AITOPUTM PEIICHUS 33/1a4H, BBIOUPATh CIIOCO0 PEHIeHHUs C y4ETOM UMEIOIIMXCSI PECYPCOB M COOCTBEHHBIX BOBMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUN C yUETOM HOBOM MH(OpPMAITHH.

CaMOKOHTpOJIb:

BJIa/ICTh HaBBIKAMU TIO3HABATEILHOU PEQUICKCHH KaK OCO3HAHUS COBEPIIAEMBbIX JCHCTBHUIA U MBICIIUTEIIBHBIX ITPOIIECCOB, UX PE3YIhTATOB; BIA/ICTh
crioco0amMu caMOTIPOBEPKH, CAMOKOHTPOJIS TIPOLIECCca U pe3yibTaTa PeuIeHUs MaTeMaTHIeCKOH 3a/1a4H;

NpeABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BO3BHUKHYTD ITPH PCHICHUHN 3ala41, BHOCUTb KOPPCKTUBEI B JICATCIIbHOCTE HA OCHOBE HOBBIX 06CTO$IT€J'II)CTB,
JaHHBbIX, HaI\/JIZ[CHHBIX OHII/I6OK, BBIABJICHHBIX pr,I[HOCTef/'I;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LEJIU U YCIOBUAIM, OOBSICHATH IPUUMHBI TOCTHKEHUS WM HEJOCTHXKEHUS PE3YIbTATOB JEATEIILHOCTH, HAX0UTh
OLIMOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3VYJIbTATHI

10 KJIACC

OnepupoBaTh MOHATHAMHU: TOUKA, MPsAMasi, IJI0CKOCTb.

[IpuMeHSITh aKCMOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX IIPU PELICHUH F€OMETPHUUECKUX 3a/1a4.
OnepupoBath NOHATHAME: MAPAIIIEIBHOCTD U MEPIEHIUKYISIPHOCTD NMPSMBIX U IJIOCKOCTEH.
Knaccuduimposars B3aMMHOE pacroiosKeHUE MPSAMBIX U IIIOCKOCTEH B POCTPAHCTBE.

OHepI/IpOBaTB INOHATUAMMU: ,I[ByTpaHHBIﬁ yroJ, rpai IByrpaHHOIO yria, pe6p0 ABYI'PAHHOTO yTJIa; JIMHEWHBIN YroJi ABYI'paHHOTIO yrijia; rpagyCHas Mepa
ABYI'paHHOTO yTJia.

OHepI/IpOBaTB MMOHATHUAMHA: MHOI'OT'PAaHHUK, BLIHYKHLIﬁ n HCBBIHYKJIHﬁ MHOT'OI'PaHHHUK, 3JICMCHTBI MHOI'OI'PAHHHKA, HpaBI/IJ'IBHHﬁ MHOT'OI'paHHHK.
Pacno3HaBaTh OCHOBHBIE BUIBI MHOT'OI'PaHHUKOB (HI/IpaMI/I,[[a; npusmMma, HpﬂMOYFOJ’ILHLIfI napajijiCJICIUIIC, I(Y6)

KJ'IaCCI/I(I)I/II_II/IpOBaTB MHOTOT'paHHUKHU, BLI6I/Ipa$I OCHOBAHUA IJIA KJ'IaCCI/I(l)I/IKaLII/II/I (BBIHYKJ'ILIC 1 HECBBIITYKJIBIC MHOTOT'PAHHUKHU,; ITPABUJIbHBIC MHOTOTPAHHUKU
MPpsAMBIC U HAKJIOHHBIC IIPU3MBI, napannenennnem;l).

OHepI/IpOBaTB MOHATUAMU: CCKYIAd IMJIOCKOCTb, CCHCHUC MHOTOTPAHHHUKOB.



OOBACHATH MPHUHIUIIBI TIOCTPOCHUS CEYCHUH, UCTIONIB3YSI METO/I CIIC/IOB.

CTtpouTh ceueHus MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BU CBEPXY,
cOOKy, CHH3Y.

Pemate 3aa4y Ha HaXOXJICHUEC I'COMCTPUUCCKUX BCJIMYHH 110 06pa3uaM HJIN aJITOPpUTMaM, IMPUMCHSA U3BCCTHLIC AHAJTITUTUYCCKUEC MCTOABI ITPpHU PECIICHUN
CTaHAAPTHBIX MAaTEMATUYCCKHX 3a/la4 Ha BBIYHCIICHUC paCCTOﬂHI/Iﬁ MCXKIY ABYMs TOYKaMH, OT TOYKHU JO HpﬂMOI\/JI, OT TOYKHU OO IIJIOCKOCTH, MCIKIAY
CKpCIIUMBAOIIUMHUC ITPAMBIMU.

Pemats 3a1aun Ha HaXOXKJEHHE FEOMETPUUECKUX BEJIMYMH 10 00pa3amM Wiu alfOpuTMaM, IPUMEHsISI U3BECTHbIE aHAIMTUYECKHE METO/IbI PU PEIICHUN
CTaHJAPTHBIX MATEMAaTUYECKUX 3a7a49 HAa BBIYMCIICHUE YIJIOB MEXK/1y CKPEIIUBAIOIUMHUCS MPSAMBIMH, MEXKY MPSIMOU M INIOCKOCTBIO, MEXY IUIOCKOCTSIMM,
JBYTPAaHHBIX YIJIOB.

Boruncnsate 00bEMBI U III0II/IM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MUpaMua) ¢ MpUMEHEHHEM (OPMYIT; BBIYUCIISATH COOTHOLICHUS MEXKIY
IUIOIIASIMU [TOBEPXHOCTEH, 00bEMaMU MOJOOHBIX MHOIOI'PAaHHHUKOB.

OnepupoBarh NOHATHIMHU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUNIOCKOCTh CHMMETPUH (DUTYPBI.

N3Bnekarb, mpeoOpa3oBbIBATh U HMHTEPIIPETHUPOBATh HH(DOPMALIHIO O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypaX, TPEICTABICHHYIO Ha YepTekax u
PHUCYHKaX.

[IpumensTh reomMeTpuueckre (PakThl A PpelICHUs] CTEPEOMETPHUUECKUX 33124, MPEANOIaraoiiX HECKOIbKO IaroB PeleHus, €CIIU YCIOBUS IIPUM €HEHUS
3aJlaHbl B sIBHOU (hopMme.

HpI/IMeHHTB HpOCTCﬁH.IPIC MpOrpaMMHBIC CPEACTBA U 3JICKTPOHHO-KOMMYHHUKAIITMOHHBIC CUCTEMBI IIPHU PCHICHUN CTCPCOMETPUICCKUX 3a1a4.
HpI/IBOI[I/ITB IIPpUMEPLI MAaTEMATHYCCKUX SaKOHOMepHOCTCﬁ B I[IPUPOJAC U )KU3HHU, PACIIO3HABATH IPOSABICHUC 3daKOHOB 'COMETPHUU B HCKYCCTBC.

HpI/IMeHHTB MOJIYYCHHBIC 3HAHUS HA ITPAKTHUKE: aHAJIM3UPOBATH PCAJIBHBIC CUTYallUU U IPUMCHATH U3YUYCHHBIC ITOHATUSA B ITPOUCCCC MMOUCKA PCIICHU A
MaTeMaTUu4CCKU C(l)OpMy.]'IPIpOBB.HHOfI HpO6HeMLI, MOJCIIMPOBATb PCAJIBHBIC CUTYyallUHU HA A3BIKC T€OMCTPHUU, UCCIICAOBATL MMOCTPOCHHBIC MOACIIN C
HCIIOJIb30BAHUEM I'COMCTPUICCKUX MOHATUN U TCOPEM, allllapaTta anre6pbl; pemaTh NPpAKTUYICCKUC 3a1a4r, CBA3AHHBIC C HAXOXKJICHUCM I'COMETPUICCKUX
BCJIIMYHWH.

11 KJIACC



OmnepupoBaTh NOHATUAMH: IWIMHAPUYIECKAs TOBEPXHOCTh, 00pa3yrolie HMIMHIPUIECKON MOBEPXHOCTH; HMIMHAP; KOHUYECKas MOBEPXHOCTH,
oOpa3yrome KOHNYeCKOH IOBEPXHOCTH, KOHYC; ChepruecKas IOBEPXHOCTb.

PacriosnaBats Tena BpameHus (MWINHIDP, KOHYC, cdepa U map).
OOBSCHATH CITOCOOBI MOJTyYSHHUS TN BPAILICHHS.
KrnaccuduimpoBars B3auMHOE pacriofioKeHUE CPEpPhl U TUIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IAPOBON CETMEHT, OCHOBaHHUE CETMEHTA, BBICOTA CErMEHTA; IApOBOM CJIOM, OCHOBAHHUE IIAPOBOTO CJIOSI, BHICOTA IIAPOBOIO CIIOS;
IapOBOU CEKTOP.

Boruncnsate 00bEMBI U IJIOLa1M TOBEPXHOCTEHN TeJ BpAllEHHs], FEOMETPUUECKUX TeJ C TPUMEHEHHEM (HopMyi.

OnepupoBaTh MOHATHSIMHI: MHOTOI'PaHHUK, BIMCAHHBIN B cepy U ONMUCAaHHBINA OKOJIO cdepbl; cepa, BIUCaHHasi B MHOTOTPAHHUK WJIHM TEJI0 BpallleHusl.
BbIyncnsaTh COOTHOLIEHUS! MEK Ty IUTOIIAIIMU TOBEPXHOCTEN 1 00bEMaMH MOJOOHBIX TE.

N3006paxaTh n3ydaemble (GUTYpHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BoInosiHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYpP: BUA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJI BPaIlICHHUS.

W3Bnekarb, MHTEPIIPETUPOBATH U TPEOOPA30BLIBATh HH(POPMALIHIO O POCTPAHCTBEHHBIX IEOMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IIPOCTPAHCTBE.
BoInosiHATh AeCTBUS COKEHUS! BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOKEHHS BEKTOpA Ha YUCIIO, OOBACHATH, KAKUMH CBOMCTBAMU OHU 00JIa/1al0T.
[IpuMeHsTh MpaBuIIO MapauieNenuneaa.

OHepI/IpOBaTB MOHATUAMU: ACKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb BCKTOPA, PaBECHCTBO BEKTOPOB, KOOPAWUHATHI BEKTOPA, YIOJI MCIKIAY
BCKTOpaMH, CKAJIAPHOC ITPOU3BECACHNUEC BEKTOPOB, KOJUIMHCAPHLIC U KOMIUIAHAPHBIC BEKTOPLI.

Haxoauts CYMMY BCKTOPOB U IMPOU3BCACHUC BCKTOPA HA YUCIIO, YT'OJI MCKY BEKTOPAMHU, CKAJIAPHOC IIPOU3SBCACHHNUEC, PACKIAAbIBATL BEKTOP 110 ABYM
HCKOJIJIMHCAPHBIM BCKTOPaM.

3a,Z[aBaTB IIJIOCKOCTh YPAaBHCHUECM B I[eKapTOBOﬁ CUCTCMC KOOpANHAT.



[TpumensTh reoMeTpudeckue GaKThl A pelIeHUs CTEPEOMETPUUYECKHX 3a/1a4, MIPEAN0IaraloiinX HECKOJIbKO IaroB peIeHus, eClid YCIOBUS PUM CHEHHS
3aJaHbl B IBHOHM (opme.

Pemate HpOCTCfIIHHC TCOMETPHUUICCKUC 3a1a4i Ha IPUMCHCHNUEC BEKTOPHO-KOOPAUHATHOTO METO/AA.

Pemate 3aJa4M Ha JOKa3aTCJIbCTBO MaTEMATHUYCCKUX OTHOIIICHUN U HaxX0KIACHUC T'€COMCTPHUICCKUX BCJIMYUH I10 06pa3uaM HJIN aJlrTOpUTMaM, IPHUM CHAA
HU3BCCTHBIC MCTOABI IIPHU PCIICHUU CTAHAAPTHBIX MATCMATUUYCCKUX 3a1a4.

[IpumensTh npocTeime nporpaMMHbIE CPECTBA U ANEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1ad.
[IpuBOIMTE IpUMEpBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KHU3HHU, paCIIO3HABATh MPOSIBIIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

HpI/IMeHHTB MOJIYYCHHBIC 3HAHUA HA MMPAKTHUKE: aHAIM3UPOBATH PCAJIBHBIC CUTYallU U IPUMCHATb U3YYCHHBIC IMTOHATUS B ITPOUCCCC IMONCKA PCIIC HUA
MaTeMaTU4YCCKU C(i)OpMYHI/IpOBaHHOfl HpO6J’IeMI)I, MOJCIUPOBATE PCAJTIBbHBIC CUTYAllUU HaA A3BIKE T'COMETPHUH, UCCICA0BATE ITIOCTPOCHHBIC MOJICIIN C
HCIIOJIB30BAHUEM I'€COMETPUICCKHUX MOHITHHN U TCOpPEM, alrrapara a.nre6p51; pe€maTh NPpaKTUYCCKUE 3ala4r, CBA3AHHBIC C HAXOXJICHUECM I'COMETP HUCCKUX
BCINYHNH.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
Hert/ HauMeHoBaHMe pa3eioB v TEM MPOTrPaMMbl KosmuecTBo 4acoB DnekrpoHHbie (LUPPOBBIE)
Bcero| KonTtpoabHbie [IpakTnueckue 00pa30BaTENLHEIC PECYPCE
paboThl paboThl
1 |BBeneHue B CTEpEOMETPHUIO 10 | BBeaute 3HavyeHue | Beeaute 3HaueHue |[[]]
2  |IIpsmble ¥ IIOCKOCTH B pocTpancTBe. [lapanienbHoCTh 12 1 BBeauTe 3HaueHue |[[]]
MPSIMBIX U IJIOCKOCTEMN

3 |lleprieHAMKYIAPHOCTH MPSAMBIX U THIOCKOCTEH 12 | BBenute 3HavyeHue | BBeaute 3HaueHue |[[]]
4 |Vrasl MeXOy MPSIMBIMH U TIOCKOCTSIMHU 10 1 BBeauTe 3HaueHue |[[]]
5 |MHororpaHHUKH 11 1 BBeauTe 3Hauenue |[[]]
6 |OOBEMBI MHOTOTPAaHHUKOB 9 1 BBeauTe 3HaueHue |[[]]
7  |TloBTOpeHHME: CEUCHUS, PACCTOSIHHS U YTIIbI 4 1 BBeauTe 3Hauenue |[[]]
J106aBUTH CTPOKY
OBUIEE KOJIMYECTBO YACOB 10 I[IPOTPAMME | 68 5 0 H
11 KUIACC
Her HanmeHoBaHHe pa3liesioB v TeM MPOrpaMMbl KosnuecTBo yacos DnekrpoHHbIe (UpPOBHIE)

/ 00pa3oBarebHbIE PECYPChI

Bcero| KoHtposbHbIE [IpakTrnueckue
paboThl paboThI
1  |Tena BpameHus 12 BBE/INTE BBeaute 3Hauenue |[[]]
3HAYCHHE

2  |O0BEMBI TEN 5 1 BBeaute 3Hauenue |[[]]
3 |BexTopbl ¥ KOOpAWHATHI B TIPOCTPAHCTBE 10 1 BBenute 3HaueHue |[[]]
4  |TloBTOpeHue, 0000IICHUE, CUCTEMAaTH3AIMS 3HAHUN 7 1 BBeaute 3Hauenue |[[]]
Jl06aBUThH CTPOKY
OBILIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOT'PAMME
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[NOACHUTEJIBHAA 3AITMCKA

Pabouas mporpamma y4eOHOTO Kypca «BeposTHOCTB U cTaTuCTHKay 0a30BOro ypoBHs ais oOyuatommxcst 10 —11 kiaccoB pa3paboTana Ha OCHOBE
denepanbHOro roCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa CPpeAHEero o0Iero 0opa3oBaHus, ¢ yI€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUIA,
MPEIBABIIEMBIX K MATEMATUIECKOMY 00pa30BaHUIO, U TPAAUIIUI pocCHICKOTo 00pa3oBanus. Peann3anus nporpaMMel 00€CTIEUUBACT OBJIAZICHUE
KIIFOYCBBIMU KOMIICTCHIHUAMHA, COCTABIAIOIIUMHA OCHOBY IJIsI CAMOPA3BUTHA U HCIIPEPBIBHOT'O 06p330BaHI/Iﬂ, OEI0CTHOCTh O6IHeKy.HI)TypHOFO,
JIMYHOCTHOT'O W NIO3HABATCJIBHOI'O Pa3sBUTUA JTUIHOCTHU O6y‘~IaIOHII/IXCﬂ.

HEJIM U3YYEHUA YUEBHOI'O KYPCA

VYu4eOHbli Kypc «BeposITHOCT M CTaTUCTHKA» 0a30BOT0 YPOBHS SBJSETCS MPOIOJDKEHUEM U PA3BUTHEM OJTHOMMEHHOTO y4eOHOTO Kypca 6a30BOro
yYpOBHS OCHOBHOI1 11kouibl. Kypce npennasnauen ans GopMupoBaHUs y 00ydaromUXCsl CTATUCTUUYECKON KYJIbTYPhl M IOHUMaHUS PO TEOPUU
BEPOSITHOCTEH KaK MaTeMaTUYECKOTO MHCTPYMEHTA JJIsl U3y4EHUS CIIy4allHbIX COOBITH, BETMUMH U nporieccoB. [Ipu n3ydyennn kypca oboramaroTcs
MMPEACTABJICHUA YHallIUXCA 0 METOJaX UCCIICAOBAHUA U3MCHYUBOTO MHPA, pa3BUBACTCA IOHMMAHUE 3HAYUMOCTH U 06H1HOCTI/I MAaTEMATUYCCKUX
METO/IOB MO3HAHUS KAK HEOThEMJIEMOM YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Copep:xaHue Kypca HaIllpaBJICHO Ha 3aKperyieHUe 3HaHHM, MOJIy4eHHBIX PU U3Y4E€HUHU Kypca OCHOBHOM IIKOJIBI M Ha pa3BUTHE MPEICTABICHUHN O
CIIydaifHbIX BEJIMUMHAX U B3aUMOCBA3SX MEXK/Iy HUMHU Ha BaXKHBIX IPUMEpax, CI0KEThl KOTOPBIX MOYEPITHYTHI U3 OKPYXKAIOLIETO MUpA.

B cootBeTcTBHM € YKa3aHHBIMU LEISIMH B CTPYKTYpe y4eOHOT0 Kypca «BeposaTHOCTh U CTaTUCTHKA» CPEIHEH KOl Ha 0a30BOM YPOBHE BbIJIEJICHBI
CJIEyIOIIe OCHOBHBIE coiepKaTenbHble TUHUH: «CiydaiiHble COOBITUS U BEPOSITHOCTUY, «CilydaiiHble BEJIMYUHBI U 3aKOH OOJIBLIUX YHCET.

Ba}KHYIO 4acCThb KypcCa 3aHUMACT U3YYCHUE I'COMECTPUUICCKOT'O U OMHOMHAJIBEHOTO pacnpe/:[eneHHﬁ H 3HAKOMCTBO C UX HCIIPCPBIBHBIMH aHAJIOI'aMU —
IMOKa3aTCJIbHBIM U HOPpMaJIbHBIM pacCIIpCAaACICHUAMMU.

Copepxanne muHun «CiydaiiHble COOBITUSI K BEPOSATHOCTHY» CIY)KUT OCHOBOM 711 (GOPMUPOBAHUS MIPEJICTABICHUI O pacIpeIeIeHUN BEPOSATHOCTEN
MEX1y 3HAUCHHUSIMH CITyJaifHbIX BETUYHH, a TAKKe dTa JIMHUA Heo0XouMa Kak 06a3a [l H3ydeHHsl 3aKoHa O0JbIINX Yrcen — (hyHIaMeHTaIbHOTO
3aKOHa, JEWCTBYIOIIETO B MPUPOJIE M OOIIECTBE M UMEIOIIEro MaTeMaTuuecKyro Gpopmanu3zaiuio. Cam 3akoH OOJBIINX YUCEI MpeiaracTcs B
03HAKOMHUTENLHOUM opMe ¢ MUHUMAIIBHBIM HCIIOJIb30BAaHUEM MaTeMaTHUeCKOro (hopMaan3Ma.

TCMLI, CBs3aHHBIC C HCIIPCPBIBHBIMU Cﬂy‘{aﬁHLIMI/I BCIIMYMHAMHU, aKOCHTUPYIOT BHUMAHUEC HNIKOJIbHUKOB HAa OITMCAHWU U U3YUYCHHUU cnyqaﬁme
SIBJICHHI C IIOMOIIBIO HETIPCPBIBHBIX (I)YHKLII/Iﬁ OCHOBHOC BHUMaHHE YACIACTCA MTOKA3aTCIIbHOMY U HOPMAJIbBHOMY PaClIpCACIICHUAM, IIPU 3TOM
npeanojaracTcsa O3HaKOMUTCIIBHOC U3YUCHHUEC MaTCpHralia 0e3 JAO0Ka3aTCJIbCTB MPUMCHSACMBIX (I)aKTOB.



MECTO KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue xypca «BeposITHOCTb U CTaTUCTHKa» Ha 6a30BOM YPOBHE OTBOAMTCS 1 4ac B HEJEIIO B TEUCHUE KAXKIOT0 rojja 00y4deHus, Bcero 68
y4eOHBIX YacOB.

COAEPXAHUME YYEBHOI'O KYPCA
10 KJIACC

[IpencraBneHue naHHBIX ¢ TOMOIIBIO TabaUIl U nuarpamm. Cpennee apudmMeTnyeckoe, Mearnana, Hau0oJIbIlIee 1 HAMMEHBIIIEE 3HAYCHUs, pa3Max,
JTUCTIEPCHS U CTAaHJIAPTHOE OTKJIOHEHHE YHUCIOBBIX HAOOPOB.

CrnyyaitHble SKCIIEpUMEHTHI (OTIBITHI) U CITydaliHble COOBITHS. DIeMEeHTapHbIe COOBITUS (MCXO0bl). BeposTHOCTE cityyaiiHoro coobiTus. binszocts
4acTOThI U BEPOATHOCTH coObITHH. CirydaifHble OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. BeposSTHOCTH COOBITHH B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Omneparuu HaJ COOBITHSAMU: TIEpECEUCHNE, 00hEAMHEHHUE, IPOTUBOMOJIOKHBIE cOOBITHS. [[narpamMmmel Diinepa. @opmyra clioKeHUs BEpOSTHOCTEH.

VYcnoBHas BEpOSITHOCTh. Y MHOKEHHUE BEpOsATHOCTEH. JlepeBo ciydaitHoro axcnepumenTta. opmyna moyiHo# BeposiTHOCTH. He3aBucumblie COOBITHS.

KombunaropHoe npaBuiio ymHoxxeHus. [lepecranoBku u pakTopuan. Uucio coueranuii. Tpeyronsnuk [Tackams. ®opmyna 6mHoma HproToHa.

bunapHslii ciydaiiHbIi ONBIT (MCHIBITAHUE), yCIieX U Heynava. HezaBucumble ucnbiTanus. Cepus He3aBUCUMBIX UCIIBITAHUH /10 TiepBoro ycnexa. Cepust
HE3aBHCHUMBIX UCTIBITaHUN bepHymmu.

Cnydaiinas BenuunHa. Pacnipenencnue BepositTHocTel. Jluarpamma pacnpenenenusi. [[pumeps! pacnpeiesieHui, B TOM YUCIIe, TEOMETPUIECKOE U
OMHOMHAJILHOE.

11 KJIACC

HucnoBble XapaKTEpUCTUKH CIIYYalHBIX BEIMYUH: MATEMAaTUYECKOE OKMIAHKUE, TUCIIEPCHUS U CTAaHAAPTHOE OTKIOHEHHE. [Ipumepsl npuMeHeHus
MaTeMaTH4YeCKOT0 0KUJaHNs, B TOM YHUCIIE B 33/1a4axX U3 MOBCETHEBHOM JKM3HU. MaTeMaTniyeckoe 0)kuJaHue OMHAPHO CiydaifHOW BETMYHMHBI.
MaremaTHuecKoe 0’KUaHNEe CYMMBbI CITy4ailHbIX BEIMYMH. MaTremMaTnuyeckoe 0XKHUIaHUe U TUCTIEPCHsI TEOMETPUIECKOTO U OMHOMHAIBHOTO
pacrpeneieHui.



3akoH OOJIBIIINX YHCET U €r0 POJIb B HAyKe, MPUPOE U obmiecTBe. BEIOOPOUHBIN METOI MCCIIEIOBAHUIA.

[Ipumepbl HENIPEPHIBHBIX ClIydailiHbIX BeIU4MH. [IoHATHE O MIIOTHOCTH pacnipeaenaceHus. 3aa4uu, IPUBOAAILIME K HOPMAJIbHOMY PACIIPEIEICHHUIO.
[ToHATHE O HOPMATIBHOM PACIIPEICICHUH.

[INTAHUPYEMBIE PE3VIJIbTATDBI

JIMYHOCTHBIE PE3VJIbTATHI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUSI IPOTpaMMBbl yueOHOTO mpenMera «MaTteMaTruka» XapakTepu3yroTcs:
I'paxxmaHckoe BOCIIUTaHUE:

C(OPMHPOBAHHOCTBIO T'PAXKJAHCKON MO3UIUHN 00YUaIOIIErocs Kak akTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUICKOro OOIIeCTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, ABJIECHUI, MPOLEAYp IPaskJaHCKOTO 001IecTBa (BRIOOPHI, OMPOCHI H TIp.),
YMEHHEM B3aWMOIEHCTBOBAThH C COIIMAIIBHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX PYHKLIHUSAMH M Ha3HAUECHUEM.

[TarpuoTHyeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPaKTAHCKON MICHTUYHOCTH, YBAKCHHS K MPOIIIOMY M HACTOSIIIEMY POCCHICKONH MaTeMaTUKH, IIEHHOCTHBIM
OTHOIIEHHUEM K JOCTHUKEHHUSIM POCCUHCKMX MaTEeMAaTUKOB U POCCUHCKON MaTeMaTH4eCKON MIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUHN B APYTUX
HayKaX, TEXHOJIOTHSX, chepax SIKOHOMUKH.

HYXOBHO-HpaBCTBCHHOFO BOCIIMTAHUA:

OCO3HaHUECM JYXOBHBIX HCHHOCTeﬁ pOCCHfICKOFO Hapozaa, C(bOpMI/IpOBaHHOCTBIO HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O IIOBCACHUA, CBA3AHHOI'O C
INPAaKTUICCKUM IIPUMCHCHUCM JOCTHKEHUI HAayKU U OCATCIBHOCTBIO y‘léHOl"O; OCO3HAHHEM JIMYHOI'O BKJIaJa B IIOCTPOCHUC YCTOI‘/'I‘{I/IBOFO 6yz(y1uer0.

DCTETHYECKOE BOCIIUTAHHE:

9CTECTUYCCKUM OTHOUICHHUEM K MHUPY, BKIIHOYAd 3CTCTUKY MATCMATHYCCKUX SaKOHOMepHOCTeﬁ, O6’beKTOB, 3agay, peIlIeHHfI, paCCY)KI[eHI/II\/’I;
BOCIIPUUMYHNBOCTBIO K MATEMATUUCCKUM ACTICKTAM Pa3JIMYHbIX BUJOB HCKYCCTBA.

®du3nyecKoe BOCIIUTAHUE:



c(OpPMHUPOBAHHOCTHIO YMEHHSI IPUMEHATh MaTEeMaTHUECKUE 3HAHUS B MHTEPECax 3[0pOBOr0 U 0e301acHOro 00pa3a KM3HU, OTBETCTBEHHOTO
OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO (3/10pOBOE NUTAaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U OT/BIXA, PEryisipHas (pU3HUEcKasi aKTUBHOCTD);
(U3NIECKOTO COBEPIICHCTBOBAHMS, IIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM €S TETFHOCTBHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHMEM LIEHHOCTU TPYAOJI00MS; HHTEPECOM K pa3In4HbIM cepam npoecCHOHATbHON JeSITENbHOCTH, CBA3AHHBIM C
MaTeMaTHKOM U e€ MPUII0KEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIN BbIOOp Oynyielt npodeccuu 1 peain30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIE
IJIaHbl; TOTOBHOCTBIO U CLIOCOOHOCTBIO K MaTEMaTUYECKOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA NMPOTSHKEHUH BCEH JKU3HM; TOTOBHOCTBIO K
AKTUBHOMY y4YaCTHIO B PEIICHUH NMPAKTUYECKUX 33/1a4 MaTEMAaTHYECKOW HAIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO HKOJIOTUUECKON KYIbTYpPbl, TOHUMAaHUEM BIMSIHUS COIIMAIbHO-DKOHOMUYECKHUX MPOLIECCOB Ha COCTOSTHUE MPUPOTHON U
COLIMAJILHOM CpeJibl, 0CO3HAHUEM IJI00aIbHOTO XapakTepa SKOJIOTUYECKUX TPOoOsIeM; OpueHTallMel Ha TPUMEHEHHE MaTeMaTUYeCKUX 3HAaHUH JUIs
pelIeHns 3a/1a4 B 00JaCTH OKPYKAIOIEN Cpe/ibl, IITAaHUPOBAHUS MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MTOCIIEICTBHUI JUIsl OKPYKAIOIIEH Cpeibl.

HGHHOCTI/I HAayY4YHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M OOLIECTBEHHOMN MPAKTUKU, TOHUMaHUEM
MaTeMaTH4eCKON HayKu Kak c(epbl YeIOBEYECKOM AeSITeTbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTH JJISl Pa3BUTHS LIMBIIN3ALIUN; OBJIaICHUEM
SI3BIKOM MaTEMaTHKU U MAaTEMaTUYECKOM KyJIbTypOi Kak CpeICTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISITH MPOSKTHYIO U UCCIIE0BATENIbCKYIO
NesITeNIbHOCTh MHJIMBUYaIbHO U B TPYIIIIE.

METAIIPEJMETHBLIE PE3VJIBTATDI

MeTaHpeI{MeTHHC PE3yIbTAThl OCBOCHUS IIPOTPAMMBI yqe6H0r0 nmpeamMeTa «MaremaTuka» XapaKTCPU3YIOTCS OBJIAACHUEM YHHUBCPCAJIbHBIMU
I1I03HaBaTCJIbHBIMHU I[efICTBI/IHMI/I, YHUBCPCAJIbHBIMHU KOMMYHHUKATHBHBIMHA I[eﬁCTBHHMH, YHUBCPCAJIbHBIMHA PECTYIATHBHBIMU JIEHUCTBUSIMU.

1) yHI/IBepCaJIbHBIe IIO3HAaBaTCJIbHBIC HeﬁCTBHH, 00eCIIeYNBaIOT (l)OpMI/IpOBaHI/Ie 0a30BBIX KOTHUTHBHBIX IIponeccoB o6yqafonmxc;1 (OCBOCHI/IG MCETOJ0B
MO3HAHUA OKPYXKAOWICTO MUPA; IPUMCHCHUC JIOTUYCCKUX, UCCICA0BATCIIbCKUX onepaunﬁ, YMGHI/Iﬁ pa6OTaTB C HHq)OpMaHHeﬁ).

baz3oBrle jornueckue NeNCTBUS:



BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKN MAaTEeMaTHUECKUX O0BEKTOB, MOHITHUNA, OTHOIIEHUI MEX/1y TOHATUAMHU; POPMYITUPOBATH
OTIpeIeNIeHNs IOHATUI; YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(UKALMU, OCHOBAHUS 1711 0000IICHNS U CPAaBHEHHSI, KPUTEPUHU ITPOBOAUMOTO
aHaJun3a;

BOCIIPUHUMATh, (GOPMYIHPOBATh U MPEOOPA30BBIBATH CYXKACHUS: YTBEPIUTEIbHBIC H OTPHLIATENILHBIC, €IMHIYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (PAKTaX, NaHHBIX, HAONIOIEHUSAX U YTBEPKACHUAX; IpeJiararhb
KPUTEPUU JUISl BBISBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

ACJIaTh BBIBOABI C UCITIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HHAYKTUBHBIX YMOSaKHIOquHﬁ, yMOSaKJ'II-OquI/Iﬁ II0 aHaJIOTH1H,

MIPOBOJUTH CAMOCTOSITEIHHO J10KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIEHUH (TPSIMbIE U OT MPOTUBHOT0), BEICTPAUBATh apryMEHTAIIMIO, IPUBOJIUTD
MIPUMEPBI U KOHTPIPUMEPDI; 000CHOBBIBATh COOCTBEHHBIE CY)K/IEHUS U BBIBOJIbI;

BBIOMpATh CI0CO0 peleHust yaeOHo 3aauu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHUs, BRIOMPATh Hanbosee MoaXoAd1ui ¢ yuéToM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

BbazoBrle nccneqoBaTeIbCKUE NEUCTBU:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATENLCKUNA MHCTPYMEHT MO3HaHUs; GOPMYIHpPOBaTh BOMPOCHL, PUKCUPYIOLIUE TPOTUBOPEUNE, Mpodiemy,
YCTaHaBIIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IIPOBOANUTE CAMOCTOATCIIBHO CHJ'IaHI/IPOBaHHHﬁ OKCIICPUMCHT, UCCIICAOBAHUEC 110 YCTAHOBJICHHUIO 0COOEHHOCTEH MaTeEMaTHYECKOTO O6’beKTa, SABJICHUS,
Imponecca, BbIsIBJICHHUIO 3aBUCHUMOCTEH MCXKOY O6”beKTaMI/I, ABJICHUSAMHU, IIPOLIECCaAMU;

CaMOCTOATCIBHO (I)OpMy.]'II/IpOBaTB O606H.[€HI/I$I " BBIBOBI I10 pE3yJibTaTaM HpOBe,Z[éHHOFO Ha6J'II-O,I[eHI/I$I, HCCIICAO0OBAHNUA, OOCHUBATL JOCTOBCPHOCTD
MOJIYYCHHBIX PE3YyJIbTaTOB, BEIBOJAOB 1 O606H.[€HI/II‘/‘I;

IPOTHO3MPOBATh BO3MOKHOE Pa3BUTHUE MPOIIECCca, a TAKXKE BBIBUTATh IPEANOI0KEHHS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.
Pabora ¢ undopmarnueii:
BBISBIIATH 1€(UIUTHI MH(OPMAIMH, TaHHBIX, HEOOXOJUMBIX JJIs1 OTBETAa HA BOIPOC U JUI PELICHUs 3a/1a4H;

BbIOMPATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMUHBIX THIIOB, aHAIU3UPOBATh, CUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATh MHPOPMALIUIO PA3TMYHBIX
BUJIOB U ()OPM IPECTABICHHUS;



CTPYKTYpUPOBATh HH(POPMAIHIO, IPEACTABIATH €€ B Pa3IUUHBIX (hopMax, HIUTFOCTPUPOBATH rpaudecKu;

OLICHUBATh HAAEKHOCTh HH(POPMAIIMU TI0 CAMOCTOSTENHLHO CHOPMYITMPOBAHHBIM KPUTEPHSIM.

2) YHuBepcaibHbIC KOMMYHHKATUBHBIC JICHCTBUS, 00ECIIEYHBaIOT CHOPMUPOBAHHOCTD COIIMATBHBIX HABBIKOB 00YYarOIIIXCS.
OOmmenue:

BOCIIPUHUMATh U q)OpMy.]'II/IpOBaTI) CYXXKACHHA B COOTBCTCTBHHU C YCIIOBHUAMU U LECTISIMU 06HI€HI/I$I; SACHO, TOYHO, 'PAaMOTHO BbIpaXXaTb CBOIO TOYKY
3pC€HHA B YCTHBIX U TMCbMCHHBIX TCKCTAaX, AaBaTb IMOACHCHUA 110 XO04Y pCHICHUA 3aJa4d, KOMMCHTHPOBATh HOJ'Iy‘ICHHBII\/’I PE3YIbTAT,

B X0/ 0OCYX/ICHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXTaeMOi TEMBI, TIPOOJIEMBI, PeIIaeMO 3a]1aui, BEICKA3hIBATh UJICH, HAICJICHHBIC HA TTOUCK
pEeUICHM; COIIOCTABIIATE CBOU CYXKJCHUA C CYXXKICHUAMU APYTUX YHAaCTHUKOB Juajiora, O6H3py>I(I/IBaTB pasiiniue U CXoaCTBO HOSHHHﬁ; B KOppGKTHOfI
dhopme hopMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAKECHHUS;

MNpEACTABIATE PE3YJIbTAThI PCUICHUSA 3aJa491, SKCIICPUMCHTA, UCCIICAOBAHUA, ITPOCKTA; CAMOCTOATCIIBHO BBI6I/IpaTI) (i)OpMaT BBICTYIIJICHUSA C yqéTOM
3a]a4 MPE3eHTAIMNA U OCOOCHHOCTEH ayIuTOPUH.

CoTpyaHUYECTBO:

MMOHMMATh U MCIIOJIH30BaTh MMPEHMYIIIECTBA KOMaHIHOW ¥ WHAMBUIYAILHON paOOThI P PEIICHUH YICOHBIX 33/1a9; IPHHUMATD I1eJIb COBMECTHON
JESITeILHOCTH, IJIAHUPOBATh OPraHU3alluI0 COBMECTHOM pa0OThI, pacpeeliaTh BUILI padOT, JOrOBapUBATLCSA, 0OCYXIaTh MPOIIECC U PE3yJIbTaT
paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJICH

y4acTBOBAThH B IPYNIOBBIX popMax padoThl (00CyxkaeHHs, 0OMEH MHEHHIA, «MO3TOBBIE IITYPMbD» U UHBIC); BBIIOJIHATH CBOIO YacTh PabOTHI U
KOOPJIUHUPOBATH CBOU JCHCTBUS C IPYTMMHU YIeHAMU KOMaH/Ibl; OLIEHUBATh KAYeCTBO CBOETO BKJIa/la B OOLIUI MPOAYKT MO KPUTEPHUSM,
chOpMyTUPOBAHHBIM YJACTHUKAMHU B3aMMOJCHCTBHUS.

3) YHI/IBepCEU'IbeIC PEryJIsiITUBHBIC ,Z[eﬁCTBHSI, o0ecrneynBaroT Q)OpMHpOBaHI/Ie CMBICJIOBBIX YCTAHOBOK U ) KU3HCHHBIX HABBIKOB JIMYHOCTH.
CaMOOpFaHI/I3aHI/IHI

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3a/1a41, BBIOUPaTh COCO0 peIeHUs ¢ y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BOZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C yUETOM HOBOM MH(OpPMAIIHH.

CaMOKOHTpOJIb:



BJIaICTh HABbIKaAMUN O3HaBaTeIbHONI pe(i)HeKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX I[GI;'ICTBHIZ N MBICJIIMTCIIBHBIX IPOUCCCOB, UX PC3YIILTATOB, BIIAACTh
CII0cO0aMu caMOIIPOBEPKH, CAMOKOHTPOJISI ITPOLIECca U pe3yJibTaTa pellieHHs MaTeMaTHIeCKOH 3a1a4u;

NpeABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOSHHUKHYTD IIPHU PCIICHUU 3a4a4, BHOCUTH KOPPCKTHUBBI B ACATCIbHOCTh HA OCHOBC HOBBIX 06CTOHT€JII)CTB,
JaHHBbIX, HaﬁHCHHBIX 0HII/I6OK, BBISAABJICHHBIX TPYI[HOCTCﬁ;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa IIEIU U YCIOBHAM, OOBICHATH MPUYNHBI JOCTHKECHUS WM HEAOCTHIKEHHS PE3YJIbTATOB S TEIBHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

[NPEJAMETHBIE PE3VJIbTATDBI

10 KJIACC

UuTath U CTPOUTH TAOIUIIBI U AUATPAMMBbI.

OnepupoBaTh NOHATHAMU: cpeiHee apudmMeTnyeckoe, Merana, HauOoblee, HAaMMEHbIIIee 3HaYeHNe, pa3MaX MacCHBa YUCIOBBIX TaHHBIX.

OnepupoBaTh MOHATHAMU: CIYYaHBIN SKCIIEPUMEHT (OTIBIT) U CIIydyaliHOE COOBITHE, DJIEMEHTAPHOE COOBITHE (AJIEMEHTAPHBIA UCXO0/T) CITYYaitHOTO
OTIBITa; HAXOIUTh BEPOSTHOCTH B OTIBITAX C PABHOBO3MOKHBIMH CITydallHBIMU COOBITHSMHU, HAXOUTh M CPABHUBATH BEPOSATHOCTH COOBITHI B
W3YUYEHHBIX CITYYaHBIX IKCTICPUMEHTaX.

Haxonauts u popmynupoBaTh COOBITUS: TIEpeceUeHNE U 00bEeTMHEHUE TaHHBIX COOBITHI, COOBITHE, MPOTUBOIIOIOKHOE JaHHOMY COOBITHIO;
M0JIb30BaThCs qUarpaMmamu Jitiepa U GOpMyIoi CI0KEHHs BEPOSTHOCTEH MpHU pelIeHUH 3a/1a4.

OHepI/IpOBaTI) IMOHATHUAMU: YCIIOBHAA BEPOATHOCTb, HE3aBUCHUMBIC CO6I)ITI/I$I; HaxXoauThb BEPOATHOCTH C IIOMOIIBIO IIpaBujia YMHOXECHHS, C IOMOIIBIO
ACpCBa CHy‘i&ﬁHOFO OIIbITA.

HpI/IMeHHTB KOM6I/IHaTOpH06 IIpaBHJIO YMHOKCHUS IIPpU PCIICHUH 3a1a4.

OHepI/IpOBaTB MOHATUAMU: UCIIBITAHUEC, HC3aBUCHUMbBIC UCIIBITAHUA, CCPUS HCHLITaHHﬁ, YCIIEX U HEYyJa4a, HAXOJAUTh BEPOATHOCTHU COOBITHH B cepuun
HE3aBUCUMBIX UCIIBITAHUH 10 TIEpBOro yCIi€Xa, HAXOAUTb BEPOATHOCTHU COOBITHI B cepun HCIIBITaHUI BepHy.TIJ'II/I.

OHepI/IpOBaTB TIOHATHUSAMMN: cnyqaﬁHaﬂ BCJIMYMHA, PACIIPCACIICHUC BepOHTHOCTeﬁ, AuarpaMma pactpeaciiCHuU.
11 KJIACC

CpaBHI/IBaTB BCPOATHOCTU 3HAYEHUI CHy‘-IB.ﬁHOﬁ BCJIMYHMHBI IO paCpeaACICHUIO NWJIN C TIOMOIIBIO JUATrpaMM.



OHGpI/IpOBaTb MMOHATUCM MATCMATUYCCKOI'0 OKUAaHHWA; HPUBOAUTD ITPUMCPLI, KaK IIPUMCHACTCA MATCMATHYCCKOC OKUAAHNC CJIy‘lElfIHOfI BCINYHHBI

HaxO0JUuThb MaTCMAaTUUYCCKOC OKUJAHUC 110 JaHHOMY PaCIIpCACICHULO.

HmeTsb npencTaBieHue 0 3aKOHe OOJIbIINX YHCE.

Nwmets npencraBienre 0 HOPMaJIbHOM pacpeesICHUH.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Her/ HanmenoBaHnue pa3aennos U TeM NporpaMMbl KoismmuecTBo yacos OnekTpoHHbIe (IU(POBbHIE)
Bcero| KoHTponbHbIE [IpakTrnueckne 00pa3oBaTENEHEIC PECYPCE
paboThI paboThI
1 |TIpexcraBieHuWe TAaHHBIX M ONHCATEIbHAS CTATHCTHKA 4
2  |Cnmy4aifHbIC OTIBITHI M CITy4aifHbIE COOBITHS, OTIBITHI C 3 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU HCXO0JIaMU
3 Omneparuu HaJ COOBITUSIMU, CIIOKEHHE BEPOSATHOCTEH 3
4 |YcnoBHas BEpOSITHOCTD, JEPEBO CIy4aifHOTO OTbITa, PopMysia 6
MIOJIHOM BEPOSITHOCTH M HE3aBUCUMOCTh COOBITHIA
5  |DmeMeHThl KOMOMHATOPUKH 4
6 Cepuu mocie10BaTeIbHbIX UCIIBITAHUN 3 1
7 |CnydaifHble BEJIMUYMHBI M pacipeaesieHUs 6
8 O00011IeHNE U CUCTEMATH3aIUs 3HAHUI 5 2
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 34 2 2
11 KJIACC
Het/ HaumenoBaHue pa3aenoB U TeéM IpOrpaMMBbI KomnnuecTBo vacos DnexTpoHHBIE (LTUPPOBLIE)
Bceero| KontposbH IIpakTruecku 00pa3oBaTeIbHBI
bIE epaboThI CpeCypChI
paboThI
1 MaremaTuuecKo€e OKMIAHUE CITYYalHOW BEJTMYHMHBI 4




Het/ HanmenoBanue pas3neinoB U TeM IporpaMMbl

KonmuectBo yacos

OnexTpoHHbIe (TH(POBHIE)

Bcero| KoHnTpoabH IIpakTruecku 00pa3oBaTCIbHBI
bI€ epalboThl CpeCypChI
paboThl

2 Jucnepcrs U CTaHIaPTHOE OTKIOHEHUE CITYyYaitHOM BETUYMHBI 4 1
3 |3akoH 0ONBIIUX YUCEIT 3 1
4 HenpepbiBHBIE ClTydaiiHbIE BETUYNHBI 2

(pacmipenenenusi)
5 |HopmansHoe pacnpeneneHus 2 1
6 [ToBTOpEeHME, 0000IIEHUE U CUCTEMATH3AIIMA3HAHUT 19 2
OBUIEE KOJIMYECTBO YACOB IT1O ITPOIT'PAMME 34 2 3







