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[OACHUTEJIbHAS 3AIINCKA

Pabouas nporpamma 1o \qeonomy npeamery «MaTtemaTuka «yriy Ollt‘lIHbIH ypoBeHb» s 10-11 KI1acea pdsdeOTd[Id Ha OCHOBE:

1. @enepanbHOro “rOCYNAPCTBEHHOrO 06pPA30BATENBLHOTO CTAHAAPTA CpeiHero obuero obpazosanus (ViB. npukazoM MHHHCTEpPCTRA
obpasoBanust 1 Hayku PD ot 17.05.2012 Ne 413 ¢ uzmenerusivu o1 12.08.2022 1. Ne732 (¢ u3MeHEHUAMH)).

2. ®enepanbHON 00pasoBaTe/IbHONH MPOrpaMMbI CpejiHero obuiero odpasosanus (yT8. npukazom Muunpocseresus Poccun ot 18.05.2023 No
371 (c U3MEHEHUAMH)).

3. ®enepanpHas pabouas nporpamma cpeisero obmero ofpasosanusi «Martemaruka (yriy6Gienubiii yposens)» (s 10-11 kmaccos
odpazoBarenbHbix opranuzanuii). - OI'BHY «MCPO», Mocksa 2023.

4. OcHosHas oOpasoBarenbHas nporpaMma cpejitero oouero odpazoparus MOV Jluues Ne 3 (B coorsercteun ¢ ®IOC-2022) ot 28.08.2023
(c U3MEHEHHSAMMU ).

[Iporpammva 1o maTematnke yriayOnEHHOrO YpOBHsI AU 0OYHaONUHXCS HA YPOBHE CpejAHEro odmero odpa3oBanms paspadoTaHa Ha OCHOBE
OI'OC COO ¢ y4y€roM COBpeMEHbIX MMPOBBIX TPeOOBAHMM, MPEALSIBISEMBIX K MATEMATHYECKOMY O0pPa3OBaHMIO, M TPaluiluil POCCHACKOTO
OGPHBOBEHHS! PC&'I]I'S&IIHF[ [MPOrpaniMbel IO MareMaTrike obecreynBael OBJIaAEeHHE K/IIOHCBLIMM KOMIIETEHIHAMHM., COCTABIAHIIIMMH OCHOBY i
CAMOPpAa3BHUTHA i HCHPEPBIBHOTIO OO]“L S0BAHHKA, HETOCTHOCTD OﬁH.[EI(y'Ibl\ HOTO, JHYHOCTHOI'O M [TO3HABATCIILHOI O PA3BHTHS JTHYHOCTH 06}”—1310].[114)((.‘5{,

B POI paMMe IO MaTEMATHRC YUTEHBI UIEH W [TOIOKEHHS KOHILC!II[HH Pa3BUTHA MalTCMATHYCCKOIO UHPJ JO0BAHHS B P{)L.L.H[]LI\OI“)I (Deﬂepauun
\’18TCM3THLICC}\’OC (_)6{)3.30]381[1’]6‘ AVTEAHO pellaTh 3d1d4y odecreyeHus iiL'i\ﬁNO,'.'[H.J\'IOI'O CTpdHe 4HHCIIa Oﬁyt{tll{‘rill]-IXCH. MarTemMardyeckas mojaroToBRka
KOTOPBIX Obld  Obl JOCTATO4HHA s [HPOOOIMKCHH 06[3&30381*1[-19 O pa3sIunYHbIM HallpaBJICHUAM, BRIIOYasd OPENO/IaBadHUe  MATCMATHRH.
MaTEMAaTHHYECKHE HCC/ICLOBaAHWS. ["‘-[1;"\1T}’ B C(bepe I-T!HI}U})MEILIH()HHBIX TCNHOJIOMHA U JAPVIHX. a4 TaKiKe obecrievernms A KdAad1o1 o oﬁyqa}muerocg
BO3MOYKHOCTH JIOCTHIKEHHS MaTenMaTHUYSCKOH NOATOTOBKHM B COOTBETCIBMH C HCOGXO,-‘U{M}'JI:\'I CMY YPOBHCM. Ha PCHICHMC 9THX 3d/la4 HAalCICHd
nporpaMMa 1o MaTeMaTHKE }’F.U}-'a.'lflJ}iOl"O YPOBHA.

HCO(F)XD,'IH\-K)CTI:- MareMalHICCcKoH MOArOTOBKH (:!6_\"CHOB.-'IeHa Oﬁ_\ CIOBACHO POCTOM HHCId CHELMATBLHOCTCH, CBA3AHHBIX ¢ HCITOCPEOCTBCHHBIM
MPHUMEHCHHUCM MAaTCMATHKH (B C(1}C]‘-t_‘ IKOHOMHKH, buinece, TEXHOJOTHUYCCKHX (_'NSJ'I&CTHX, FYMaHHUTapHBIX C(I_H;‘P.I:IX}. Konnuectro H{"_[\-"-faIOIU,HGCSq JLITA
KOTOPBIX MAaTCMATHRA CTAHOBUTCH ’]|\ HIAMEHTOM ()6]"'&13(3]32:1[—11{5[. IUTEHU PV FOHTHX 3aHHMAaTBhCH T[’:Op‘-iGCI\’Oﬁ W HMCCIIE/10BATEILCKON ["!EiﬁOT'OIL;I B obacTH
MATEMATHKH. IHI(I)()’_’)\-‘Ia'I'HKH. QJI”I'BII]\":{. SKOHOMHKH ¥ B JIpVIHX obdmacTsy. VBCIAHYMBACTCH. B TOM YHCIE C YYE€TOM L)ﬁ}"'-la}OLLlHKCS-E. KOMY MaTeMaTHkd
HYIKHA JJ18 UCII0JIb30BAHUS B IPOPeccusiX, He CBA3aHHbIX HEIIOCPEICTBEHHO ¢ Hel.

H]JPIK.E"I&L‘"LHEU! SHAYHUMOCTEH MaTeMdTHKH Oﬁ}"C.’IUB_’ICHa TeM, 4TO ¢ [IPEAMETOM SBJISHTCS ([]}/Hﬂal\h’.l!EHJ!]-;H!-;IC CTPYKTVPLI HALIEro MHpd:
MPOCTPAHCTBEHHEIC {]}OprI H KOJIHYCCTBEHHBIEC OTHOILICHHML. (pVHKL[I-!()!5.1.']E11[blt‘ 3ABHCHMOCTH W KaTCropuH HC{')I'IDCF[CHE'HHDC'! H. OT IIpOCTﬂI:'I[lUlX.
VCBaAUBACMbIX B HCHOCPEACTBCHHOMN ONbITE, M0 JAOCTATOYHO CIOMKHBIN. Hl;‘OGX(],ﬂHMbIX JJsE PasBUTHA HAYYUHBIN M TEXHOIOTHYCCKHX Iri}_lei:i. bes
KOHKPCTHBIX MATCMaTHHYCCKHX IHAHMIT 3aTPYAHCHO TMOHHUMAaHHC IMPHHILTTOR _\"CTpOI;lC'l'Ba U HCITONB30BaHKA L'(')Bpt'.‘!\-lt‘lll-l(}ﬁ TEXHHKH, BOCHPHATHC H
MHTEPIpETals Pa3sHOOOPa3sHOH COUMANBHOR. JKOHOMMYECKOH. mnoimTHucckoil HHpopMmannu. ManodQQexTHBHA [OBCE/HEBHAs NpaKTHYECKas
AeSITENBHOCTL. BO MHOTHX cdepax 1npodecCHoRanbHO nesTeNbHOCTH TPeOYIOTCS YMEHHS BbITOIHSATE PacCUEThl, COCTABIIATE alIOPUTMBI, TPUMEHSITh
fl.]OpMyﬂbl. ITPOBOJIKNTE FTEOMETPHMCCKHC H3MCPECHHUA M ITOCTPOCHUS, YHTATH, (‘5|‘1&163Tb[82l'!'b, HHTEPNPETHPOBATL W HTPCACTABIATE um]mpmaumo B BH /¢
radJIMLL, AMarpaMy u rpauKoB, H0HUMATh BEPOSITHOCTHbIH XapaKTep CiviaiibiX COOBITHI.

. O)J,]{UI.‘.}JC_\-IC‘HIIO C pacllHpPCcHUEM C(‘[)@p IMMPUMCHCHH MaTEMaTHKH B COBPCMEHHOM OGLLII:.‘CTBE BCE DOJIee BAMKHBLIM CTAHOBHTCS MaTeMaTuyecKii
CTHIIb MBIIIICHHS. l'lpOﬂBﬂH}OUlHIﬁCS-E B O[IpeﬂCHéHHbIX YMCTBCHHBIX HABLIKAX. B IIpoHecce M3yHCHUA MATCMATHKH B dpceHal II]Jl-iéMOB H MCTOOOB
MBIIIIIEHUA HEIOBEKA €CTECTBCHHLIM 0‘5]33'30]\‘1 BEIHOYAIOTCA MHIAYKITHA W J1C1N KILMA, OGOGLLLEHHL? H KOHKPCTH3AlMA, dHalIH3 B CHHTC3. Knaccmbm{amm



M cucTemaThsauus, adctparuposaHue M aHanorus. OOBEKTh MATEMAaTHUCCKHX YMO3AKIIOYEHHI. [IPABHIA MX KOHCTPYHPOBAHUS PACKPBIBAIOT
MEXaHU3M JIOTHYECKHX [OCTPOCHHM. CHOCOOCTBYIOT BbIpadOTKE yMeHUs (GOopMyIHpoBaTh, 0OOCHOBLIBATH M JIOKa3bIBATEL CYHKICHHS, TeM CaMbIM
dopmupyioT nornydeckiit ¢THIE MBIIUIEHAs. Benyas pois npuHa e kuT MaTeMaTike B (JOPMHUPOBAHUH ANTOPATMIYECKOH KOMITOHEHTH! MBIILITCHHS
¥ BOCIIHTAHWH YMCHHH JIeHCTBOBAThH 110 3a7aHHBIM anrOPUTMaM. COBEPIICHCTBOBATL U3BECTHBIE M KOHCTPYMPOBATH HOBbIE. B mpolecce pelieHmus
3a1a4 — OCHOBBI /It Opranm3aiuyuy yueOHOH JesITeIbHOCTH Ha YPOKaX MATEMATHKH — Pa3BHBAOTCS TBOpYECKas U IPUKJIA1Has CTOPOHBI MBILIICHHUS.

OO0yuenne maremMaTnke J1aéT BO3MOXKHOCTL Pa3BHBAaTh y 0OYUAIONIMXCS TOYHYIO, PALMOHAIBHYIO i HHOOPMATUBHYIO pedb, yMeHHe 0TOUpaTh
HauboJIee MOIXOAAUINE S3bIKOBLIE, CUMBOINYCCKHIE, FpapUUecKHe CPe/ICTBA ISl BRIPAKEHUS CYKIEHH 1 HAITIAAHOTO UX [1PeACTABICHHUS.

HeoOxonumpIM  KOMIIOHEHTOM 0OLIeH KyJIbTypbl B COBPEMEHHOM TOIKOBAHHM SBISIETCA OOIIEE 3HAKOMCTBO € METOJAMH [O3HAHUS
JNCHCTBUTCIIBHOCTH, TPEJACTABICHHE O IPEIAMETE W METOJE MaTeMaTHKH, €ro OTIMYMAX OT METOJIOB CCTECTBEHHBIX H I'VMAHHTAPHBLIX HavK. 00
OCOOEHHOCTSX TIPUMEHEHMs MaTeMaTHUKM s PEUIeHUS HAy4dHbIX M HOPUKIaAHBIX 3a71ad. Maremarnucckoe o0paszosanue BHOCUT CBOHM BKiam B
dopmrpopanue odIIeil KyibTy bl HETOBEKA.

M3ydyeHue MaTeMaruky CHIOCOOCTBYET 3CTETHYECKOMY BOCHHTAHUIO UC/IOBEKa, MOHHUMAHKIO KPAcOThl M HifUIECTBA MaTEMaTHUECKHX
paccy K/AeHHH, BOCHPHSATHIO [ COMETPUYECKHX (JOPM, YCBOCHHIO H,1¢H CHMMETPHH.

Hie.rn 1 ocobentoc vy ri3ydenns yaeonoro npeamera «Maremarukan (10-11 kaaeent ga i n 0.0 HHOM YPoBIic)

lpuopureTHpiMi e sz o0yuenus maremaruke B 10-11 k1accax Ha yriy0:iEHHOM YPOBHE 1TPO, 10JKAIOT OCTABA [ 1,CS

- (bopMupORatite 1IEHTPANBHBIX MaTeMAaTHYECKHX NOHSTHH (YHCI0. BCIMYMHA, TeoMeTpHuccKas QUIypa. (ICPEMEHHAsl, BeposiTHOCT,
(GyHKLMA. [TPOM3BOAHAS. HIITerpan), 00eCIeUnBaOIINX IPEeMCTBCHHOCTD | HEPCICKTHBHOCTh MATEMATHHECKOr0 00pa3oraiiinsg 00yuarommxcs:

. MOABEJICHHC OOYUAKOIIMXCS Ha JIOCTYMHOM JUIS HHUX YPOBHE K OCO3HAHHIO B3aHMOCHI3M MaTeMathiki W OKPYKAIOLICIO MHpA,
MOHUMAHUIO MATEMATHKH KdK HacTH OOIIeH KyJIbTYPBh! YeNloBeUeCTBa:

. Pa3BHUTHE HHTCLIEKTYaJIbHBIX H TBOPUECKHX CIIOCOOHOCTEH 00yUalonxcs, no3HaBarTebHoH aKTHBHOCTH. HCC/IE0BATEIBCKUX YMEHU,
KPUTHYHOCTH MBIIUICHHS. HHTCPECa K U3YUEHHIO MATEMATHKH,

. (opmupoaiiiie (YHKLUMOHAILHOI MaTeMaTH4YecKoil IPAMOTHOCTH: YMEHHS PACMO3HABATH MATEMAaTHUCCKHE ACHEKTBI B DEAlIbHBIX
HKH3HEHHBIX CHTYAIHAX M (1P W3YYEHHH JIPYIHX YUEOHBIX NPe/IMCTOB, MPOSBICHUS 3aBUCHMOCTEH U 3aK0HOMEPHOCTEH. hopMYIHPOBATE HX Ha A3BIKE
MaTeMarHKu M CO3JaBaTh MalCMaTHUYCCKHE MOJIEJIH, NMPUMEHSTHL OCBOSHHBIH MaTeMaTHYeCKU annapal /Uis peHieHus [IPAKTHKO-OPHEHTHPOBAHHBIX
3aJlad. HHTEPIIPETHPOBATh U O1lICHUBATb MOJYUYECHHbBIC Pe3YbTalbl.

OCHOBHBIMH JIHHMSMI cojtepikanus mMatemaTuku B 10-11 xnaccax yriy0a&HHOTO ypoBHs spisiores: «Hucna v spluucaeHusy. «Asredpay
(«AnredpandecKne BIpaKeHisy». «YpaBHEeHHs 1 HepaBeHCTBa» ). «Havana MaTemaTnueckoro aHanusay». «[ eomerpus» («l comerpruueckue (huiypsl u
HX CBOMHCTBa». «M3Mepenne reOMETPHYECKUX BETMYHMBY»). «BeposdrtHoeTh M cTaTcTukay. JIaHHbIC [1MITHH PA3BHBAIOTCS NAPAIUIENbHO. Kaas B
COOTBETCTBHH C COOCTBEHHOI JIOTHKOH, OJIHAKO HE HE3aBHCHMO OJIHa OT JPYroil. a B TECHOM KoHlaKkTe M B3aumo/ciictsun. Kpome s1oro. mx
O0BEMHSCT JIOTUYECKad COCTABIAIONAs, TPAIMLUMOHHO IPHCYIIAs MaTeMaTHKe U [POHU3BIBAIOLIAs BCC MATEMATHYECKHE KVPChl M COJIEp/KaTeIbHbIE
maruk. Chopmymposarnoe 5o @I'OC COO tpeboBanne «yMeHne ONEPHPOBATD HOHSATHIMHE: OIPeIeicHIe. AKCHOMA, TEOPEMA. CIIEACTBHE. CBOHCTRO.
MPH3HAK. 10Ka3aTeIbCTBO, PABHOCHIILHBIE (DOPMYIUPOBKH. yMeHHe (GOpMyIHpoBath 00paTHOE W IIPOTHBONOIOKHOC YTBEPHKIEHHE, NPHBOIUTE
IPUMEPbl ¥ KOHTPHPHUMEPBL. HCTIONB30BATH METOJI MATEMATHUCCKOH HHAYKIIMH. [IPOBOJUTHL [0KA3alciibHbIE PAaCCyY//ICHHS [P peIIeHHH 3ajad.
OLEHMBAThH JOIHYCCKYIO HPABHIIBHOCTD PACCYIKIACHHUI» OTHOCHTCS KO BCeM y4eOHbIM KypeaM, a QOPMUPOBAHIE JTOTHUECKHX YMEHUH paciipe/ieiseTcs
[0 BCeM I0/iaM 00YUCHHS HA VPOBHE CPEIHEI 0 0011ero odpa3zoBaHms,



Mecrto yuedbnoro upeamera «MaremMaTuka» B VHeOHOM ILIaHe

B cootrsercrrun ¢ @I'OC COO maremaTHKa sIBISieTCs 00s13aTe/IbHLIM MTPEIMETOM Ha JaHHOM YpoBHE o0pasosanus. Hactosiieit mporpammoii
Mo MareMartHke IpefycMaTpuBaeTcs u3yueHue ydeGHoro npeimera «Martemartuka» B pamkax Tpéx VucéOHLIX KypcoB: «Anrebpa M Hauana
MareMaTHyeckoro anaausa», «l'eomerpus», «BeposaTHocTh U cTaTHCTHKa». POPMUPOBAHHUE JIOMMUYCCKUX YMEHHIT OCVINECTBIISETCsS Ha MPOTSIKEHUU
BCeX JleT 0OydeHHMs Ha YyPOBHE cpeHero oluiero o0pazoBaHus, a IEMEHTDl JOTHKH BKIIOUYAIOTCS B COJCPIKAHMC BCEX HA3BAHHBIX BBIIC Y4eOHBIX
KYPCOB.

Obwiee unci10 4acoB, PEKOMEHIOBAHHBIX [UIS W3ydeHust Matematuku — 544 yaca: B 10 knacce — 272 yaca (8 vacos B Heslemo). B 11 kinacce -
272 gaca (8 yacor B HeeN0).

[Inannpyembie pe3yabTaThl 0CBOCHHUS Y4eOHOT O MpejaMeTa

B pesynbrare n3yueHus MaTeMaTHKH Ha YPOBHE cpejiHero oduiero obpa3oBanus y o0yuaoerocs OyayT ¢opMEpoOBaHbI

JIMYHOCTHBIC PE3YIbTATHI:

1) epasicoancroco socnumanus:

CcGOpMUPOBAHHOCTE MPAKAAHCKON MTO3UIUM O0YHAIOLIErocs KaK akTHRHOTO H OTBETCTBCHHOTO HCHA POCCIiiicKOro obImecTra. npejicTapieHue
0 MareMaTHYecKHN 0CHOBaX (PYHKUMOHHPOBAHMS PA3NHUHBIX CTPYKTYD. SBICHHH, HPOLEAYD | PAXKIAHCKOro 001cC TRa (BBIOOPBL, ONPOCHI U APYroe).
VMEHHE B3aHMO/ICH C1B0BATh ¢ COLMATLHBIMH HHCTUTYTAMH B COOTBETCTBHI ¢ WX (QYHKLHMAMH 1 Ha3HAYCHHEM;,

2) nampuoniiecroeo 6OCRUMUAHUSL

chopMUPOBAHIOCTE POCCUIICKOH IpaKIaHCKOH W ICHTHYHOCTH. YBAKCHNS K MPOILIONY H HACTOSAIIEMY POCCHIICKON MaTeMaTHKK., 1IeHHOCTHOE
OTHOUIEHHE K JIOCTHAEHHAM POCCHHCKHX MAaTEMAaTUKOB 1 POCCHHCKOH Ma1eMaTHYECKOH LIKO/Ib. HCTIONB30BAHME 111X JOCTHIKEHUH B JAPYIHX HayKax.
TENHOJOTHSX, Cepax IKOHOMHKH;

3) OVX0GHO-11PUGCINGEHHOL0 GOCHUMAHUSL!

OCO3HAHUC 1VNOBHBIX LEHHOCTEH POCCHHCKOIro Hapo/1a, chOPMHPOBAITHOCTE HPABCTBCHHOIO COZHAHMSL, 71111C¢CKOI0 MOBEIACHUS. CBI3aHHOI0 ¢
MPAKTHYECKHUM DIt MCHEHHEM JOCTHIKCHUI HAYKU M ACATCILHOCTBIO YUEHOI 0. OCO3HAHUE THYHOIO BKIAJAd B IIOCTPOCHHE YCTORYHBOTO OVIYIIETO;

4) acmemiivec 020 GOCHUMAHUS!

3CTETHYECKOE OTHOLIEHHE K MMPY, BKJIIOYAs IHCTETUKY MATEMATHYECKHX 3aKOHOMEpHOCTeH, 00BeK1ol. 3aj1a4, pelleHuii. pacCyimKIeHHil.
BOCHPHUMYHBOCTE K MATEMATUYECKUM ACMEKTaM paziHtiHbIX BHIOB HCKVCCTRA:

5) uzuuccroco cocnumanus.

cHOPMUPOBAHHOCTE YMEHUS TIPHMEHATH MaTeMaTHUCCKUE 3HAHMs B HHTepecax 3/10poBoro M 0eszomacioro obpasa JKH3HH. OTBETCTBEHHOE
OTHOIIEHHE K CBOSMY 3J0POBBIO (310pOBOE MUTAHHE. COATAHCHPOBAHHLIT PEKUM 3aHATHH M OTAbIXA, pery.sipHas (usnudeckas aKTHBHOCTB).
d13MYecKoe COBePILCHCTBOBAHUE MTPH 3aHATHUSIX CIIOPTHBHO-03/I0POBHTEILHON ICATENBHOCTHIO:

0) mpyooeco o OCHUMAHUA!

FOTOBHOCTEL K TPYAY, OCO3HaHHE 1IEHHOCTH TPY0MI00US. MHTEPEC K Pasiu4HbIM cepam MpoecCHOHa 1LHOM AeSTeNbHOCTH. CRBI3aHHBIM ¢
MareMaTHKOH M e NpHIOKEHHSMH. YMEHME COBEpLIATh OCO3HAHHBIH BLIOOp Oyayuieidl npodgeccHr ¥ peantioBbiaTh COOCTBEHHLIC KU3HEHHBIE
ILIaHBL, TOTOBHOCTL U CIIOCOOHOCTL K MAaTeMaTHYECKOMY 00Pa30BaHMIO M CaAMOOOPA30BAHHIO HaA MPOTSHKEHUM BCCH JKI3HH, TOTOBHOCTL K aKTUBHOMY
YHACTHIO B PEIIeHy ITPAaKTHYECKHX 3a/1a4 MaTeMaTHUeCcKOH HAaIpaBIeHHOCTH:

T) 9KOAO2UNCCRO20 GOCUMANUS.



CHOPMUPOBAHHOCTb IKOJOTHUECKOH KVIBTYPBI, MOHMMAHUE BIMSHHUS COIMHAILHO-IKOHOMHYECKHX [POIECCOB HA COCTOSIHHE MPUPOJIHONH W
CONManbHON Cpejbl, 0CO3HaHHE [00ANBEHOr0 XapakTepa HSKOJIOTHYCCKHX MpoOieM., OpHEeHTalus Ha NPHMEHCHUE MaTeMaTHUICCKHX 3HaHUH U181
penlenus 3anay B 60nactn okpyxaromeit cpesibl. NaHupoBalué TTOCTYIKOB M OHEHKH MX BO3MOKHBIX MOCIeTCTRI JUIs OKpYKalomel cpeb:

8) yennoemu nayvunorso nosnanus:

CHOPMUPOBAHHOCTH MHPOBO33PEHHUS. COOTBETCTBYIOMIEIO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH M OOLICCTBEHHOW MPAKTHKH, MOHUMaHHE
MAaTeMaTHYECKOH HaYKH Kak C{bepm YeJIOBEYECKOH NesATe/IbHOCTH, dTalloB eé Pa3zBHTHA H 3HAYHMMOCTH U181 PA3BHTHS THBHIIH3AIIHK. OBIdICHHC A3LIKOM
MareMaTHKH M MareMaTH4yeCKoll KyIbTypoH Kak CpeICTBOM I03HAHHS MHpa. TOTOBHOCTH OCYLIECTRISTH MMPOEKTHYK) H HMCCIEI0BATENbCKYIO
JeATENbHOCTh HHIAMBHAYAILHO U B I'PYIIIIE.

MeranpeamMerunsie pesyibTaThl
l\’lt"l'iiTij]tf,l]METHblﬂ PEINVIALTATBI OCBOCHHA NPOIrpaMMbl }"‘-ICGI-;’(H'O npeaMeTa «Maremarukay RAPAKTCPUIYIOTC OBHAICHHUCM VHUEEPCUTHHBIMH
RO3HAGAMETBHBIMU fj(’L‘fC‘H2{?!.-(}!.'15&;’, J’I:’Hﬁ’eﬁ{,‘(k‘.-?hfﬂ'xf.lF?f KOMMVYHBERAmeHbIMHY delicmeusiaiy i VHUGEPCA MBI BLAH PESYARIMBEH BIMH OCUCMBUIMIU.

!) Viusepeanvinie  nosHaeamenviivie  0eilcmeisi 00ecneyueaion  Qopriposanie  Bazosnly  KOSHUMUGHBIX  APOUCCCO6  00VHGION1XCH
,_/(){"8!’)(’?!!!‘{’ HCHIOO08 ROZHAN S ORPYHCATOUC20 MDA RPUMEHCHUC 1O HYECRHY, HCCHE O INETBURKUN ('J!.?(’f-‘f"*..’u'-"."." _‘.'.Ut’H.’-N:r’ puﬁmuumb & e‘{.’!{j)f)ﬁ.‘tfﬁfr‘f.’i i)

bBaionbie Jorudeckne 1eiicTBUS:

= BRIFETHTH M XAPARTCPH S0BATh CYIICCTBCHHBIC MPH3HAKH MMt MHCCKHX OOBCRTOB. MOHATHIE. OTHOILCHUH MCWLY MOHSITHIMHA L (1)0[)3\-{}.‘“1}"-.’I'%-;H'I-.
OpCHCicting MOHATHIL: YCTUHABINBATE CYLICCTR CHHBIH MPH3HAR a0 UII‘I]HI\EHJ,HH OQCHOBEHHS 1M oGO H CPABHCHHA. KPUTCPHH MPOBOTHNOTO
dHa K 3al

= BOCHPITTMMATL., (i}(J WV HIPOBATE H FI;’_‘!CU‘-_-”{M JOBBIRATEL  ChVU LCHHAD YTBEPAKWTCILHBIC KW OTPHILA [CILHBIC, CAMHMYMHBLIC. YacTHBIC H aoie:
VCIOBHEIC!

= BRIABITATE MATCMATHHCOUKHE 3aKOHOMEDHOUTH. B3AHMOCBHSH W DOTHBOPCHHA 1 -'f"r:]]'{TElX. JAHHBIN. HAOTHOACHUSIX H VIBCPRHIACHUAX. APCaldih
KPHTEPHI: |13 BHIMBACHH 361K HOMEPHOCTEH 1 11PO THBOPEYH:

= AT TH BBEIBOIBI ¢ HCHOLIL30BAHHEM 3aKOHOE JOIHKH. ACAVETHBHLIN H HHAYKTHEHBIN VMOZAKITHOYCHITT MO3AKITHOYEH T 110 aHaTO0THH:

= ;.1&‘-‘,!_‘. Hpath  JOKasdto, STBA MATEMATHUCCKHUN  VTBEPHJICHII it [Hpﬂ’l\-ﬂ:!@ oo HNPOTHBHOIO ). [1PNOBOJIUTE  CAMOCTOITCITIBEHO  HCC TOWIERIC
JOKazale 0Bl MarTeMaTiyaeCcKix (baKTOB. BLICTPAUBATD  dPTYMOHTAIIHKO, HOPUABOAM L HPHMEDPBL 1 KOl PHTPUMEPBLLL O0OCHOBBIBATE COOCTECHIThLIC

PacCyulIciiing
- BBIOIIPATE CHOCOD pelticHUs YyUeOHOH 3atuun (CPaBHUBATL HECKOJILKO BapHUH OB peIleHns, BLIOuparTh Hambojiee noaxomsuud ¢ vudiom
CaMOCTOANTC ILHO BRIICICHHBIX Kg}]I'T'C])Ht’.’.B).

bBaonnie HCCICIOBATCILCRHE ,’ICI.»:IC'I'BHH:
- MCHIOIL30BATE BOIPOCH! KAK HCCASOBATEILCKHET HHCTPYMCHT NO3HAHUS: (POPNY.IMPOBATE BOIMPOCHL (JHKCHPYIOIHE NPOTHBOpEUHe, 11pod.ieMy.
CaMOCTOHTC L O YCTAHABANBATE HCKOMOE B JIaHHOC. Epop‘\«fﬂp(\}}&[l: PHITOTE3Y, apryMeH 1 HpoBaTh CBOK) 110 5H1H]
i NpoBOaNTE O CaMOCTOATCABHO COCTABICHHOMY [UIAHY OKCTICPHMCHT. MCCIICIORAHHE 1O YCTaHORICHTIO ocobeHnocTell MareMaTHUaCC KOO

). MHCHHC!

00BEKTA. 3HHCHMOCTEN 0OHEKTOR MEKAY COOO:

& CAMOCTOSTENBHO  (QOPMY IHPOBATh 0000IICHIS W BBIBOIL 110 PEIYABTATAM HPOBEAEHHOIO HADTIOICHHS. HCCICAORAHIS. IKCIEPHMCHTA.
OUEHHBATEH (OCTOBEPHOCTH 1HOYVUEHHBIX PE3YIILTATOR. BBIBOAOB 11 0OOOIICHHH;

= HPOTHO3HENOBATE BO3MOMHOE PA3BUTUE MPOLICCCA, @ TAKIKC BhUIBMI aTh MPEJNOIOKCHMS O €10 Pa3BITTHI B HOBBIX YCIIOBHSX.

Pabora c undopmanneii:



- BhIABIAATD HCHOCTATOYHOCTE H H30BITOYHOCTR HH(l)OpMH.[[HI-l JIAHHBIX, HEOOXO0IMMBIX JUTsE PCHICHWASA 3aia4 i
= BBIOH PaTth. dHAGH3HMPOBATL, CHCTCMATH3HMPOBATL M HH’ T(:‘]’)II]JL THPOBATL I‘IH(iJ()}")‘\lﬂL[HI{} PazIHuHbIN BII,‘lUB H (b()pM npeacraBIcHUA L

KOMOHMHAaIMSIMHU;
- OIEHHBATE HAJIEKHOCTD HHPOPMALIHY 110 KPHTEPUAM. NPC/UTOKSHHBIM YUHTEACM HIH cQOPMYITHPOBAHHBIM CaMOCTOSTENBHO.

2) Yiueepcaibnole KOMMYHUKQIRUGHBIE OCUICMGLs 0OCCNUHUBAION CHOPMUPOCUHHOCHTL COYUATBHBIX HAGHIKOG6 OOVUQIONIUXCH.

Obmenne:
- BOCHPUHHMMATEL KW (DOPMYIMPOBATE CYAKICHHS B COOTBETCTEIIN € YCIOBUSAMU U HEASIMH 0OLIEHHS ] SACHO. TOYHO. IPAMOTHO BBIPAXKATH CBOIO TOYKY
3PCHHA B YCTHBIN H HHCLMEHHBIX TEKCTAX. /1aBATh TTOACHCH!S 110 NOJY PEHIEHHS 3a1auil. KOMMEHTHPORATH OAYUEHHLIH Pe3yabTar;
- B XoAe o0CyiIe s 3a1aBaTh BONPOCH! 10 CYMECTBY O0CVKIaeMON TeMbl, 11POSIeMbl, PelacMon 3a1a4i, BLICKA3LIBATE HACH. HALICICHHbIE Ha
MOKCK PEIICHNMS; COTUCTABIATD CBOH CYAICHHUS € CYRACHIUIMH JIPYTHX VHACTHHKOB AMATOra. OOHAPYKHBATB Paziudude M CXOJCTBO O3HUMH; B
KOPPCKTHOI GopmMe hopyiyanpoBaTh pazHor TacHs, CBOM BO3DAKCHIIS:
- HPEACTABAATE PUsvIbTAThl PELIeHMs 3a1a4d, SKCHEPH\CHTA, UCCIEH0BaHMs. MPOSKTa: CaMOCTOATENBHO BLIONPATE (GOpMAT BLICTVILICHHS C
yué10M 3a/1a4 HPE3CH iy U OCOBSHHOC LI Ay IMTOPHH.

Corpyannaectso
- FOHHMATh M HCII0. b30BaTh MPEHMY 111CCTBA KOMAHIHOI |1 11H/IMBHAYAIILHOH PadOThl NPU peHiciiig YHCOHBIX MATCMATHYCCKHX 3a14° HPIHAMATh

HE L COBMECTHOH ded ¢ ibHOCTH, ONIaHM PO BATH OPrad3anmio o IBMECTHOM 1)360'1 bl PaCpeeiath B IbI DLIG{'!’I'. AVTOBAPHBATHCH, 06(:} ACLATHAPOLECe
H e ipTaT padoThl: 000 aTh MHEHHS HEC KOJBKHX J1ojei:
= VHACTBOBATL B & 2y HITOBBIX d)OpM:I.\; }Elﬁt)'[‘bl (060_\"}[\'.;‘_5_\‘} . OOMEH MHEHHSMH. MO3IOBbIe HITvpMbL H ,-'.Lp.}: BLINOUIHATE CBOKY HilCTh |]'dﬁ(l’l'b.l 1
KOOWITHHHPOBATE CBOL JICHCTBHS € JAPVIHMHE HOeHaMK  Rostaitfibl, OUEHHBATHL KAYMECTBO CBOUTO BRIAJMa B OO MPOJIYKT 1o KPUTCPHIM.
C{.g.!-‘.l;}\?_\ AHPOBAHHBIM T THAKAMH B3alinvi L 1CHCTBHSL.

3 Vivige o coinnnie peayagmueiiole OCUCmes 00¢ e i UGAIont QOPIUPOGUHUE CMBLCTO6HIY YCTIUHOGOK 1 HCLSHCHHBIX HAGBIKOG | HYIOCHIL,

Casoopramssartios:
- BBLISIBJISITH MPOOICMbL ISl PEMIEHHS B JKU3HEHHBIX H \ 4COHBIX CHTYAUHAX: OPHEHTHPOBATHCS B PazJHUYHbLIX 110AX0HAX NPUHATHS PEIICHUH
(MHIMBHAYAIBHOE. [PVIITIOBOE);
- CAMOCTOSTEIILHO COLTABIATD [JIAH. &1 OPHTM PEIIeHMs i 1ddH (MM ero HacTh ). BRIOUpaTh ciocod perents ¢ Vud oM HMEIOLIMNCH PeCYPCOB H
COUCTBCHHBIX BO3MOMKHOCTEH, apryMeHTHPOBATh H KOPPEKTHOHAThL BAPHAHTEL peiieHii ¢ yaérom Hosoil nHpopMattii,

CaMOKOHTPOIE:
- BAAIETh CHOCOOaMH CAMONPOBEPKH. CAMOKOHTPOJIS lipollecca M pe3vibrara peuleHrs MaTeMaTHYeCKol 3a/adyd. CaMOMOTHBALMHM H
peduiexcuu;
- MpeaBUAETh TPY.IHOCTH, KOTOPbIE MOIYT BO3HHMKHYTL [IPU PEIIEHHH 3a/1a4M. BHOCUTH KOPPEKTHBLI B JCATC/AbHOCTh HA OCHOBE HOBBIX
00CTOATENBCTR, Hali1eH HBIX OIIUOOK. BLISB/ICHHBIX TPYAHOCTECH:
- OLICHUBATb COOTBETCTBUE pe3y/ibTald JAEATENBHOCIW [IOCTABIEHHOH 1AM M YCHOBUAM, OOBACHSTH [PHYAHBL JOCTHIKCHUAS WIIH
HEJLOC THIKEHMS e K. HANOAUTD OMHUOKY. JdBATh OUEHKY IPHOOPETEHHOMY ONbITY.

TipeameTHbie pesyiibTaThl

[lpeamernble p23yiabTaThl OCBOSHMS (deaepanbiol padoueh nporpaMMLi 110 MaTeMaTHKEe [IPeACTaBICHbl [0 rojaMm o0yueHuss B pamkax

OTCJIBHBIX YUEOHBIX KYPCOB B COOTBETCTBYIOUMX pa3fienax HacTosield nporpaMMel «Ajsredpar. « eomerpusy. « BeposiTHOCTD U CTATHC THEDY .

- BoiOHpats “GopMy npeactaBienns undopMmannum W MITOCTPUPOBATH peliaeMble 3ajauyd cxeMaviin. Anarpavvamiu. uHoil rpadukoit m Ax



PABOYASL ITPOI'PAMMA YYEBHOI'O KYP(A «AJFFEPA H HAYAJIA MATEMATH‘IF(}\OFO AHAJIU3A» (10-11 KJIacehl,
VEAYGIeHHBI VPoBeHb)

Hesn m3yuenns yuebHoro kypea «Aaredpa i nagajia MaTeMaTuiecKoro aHansa»

YuebHsblil xypc «Anredpa ¥ Hayama MaTeMaTHUYCCKOTO aHANIHM3a» SBISETCS OJHMM M3 HamOollee 3HAUYMMBIX B MpOrpamMMme CpeaHero oduiero
00pa3oBaHusl. MOCKOIBKY, ¢ OJIHOH CTOPOHBI, OH O0SCITEYUBACT WHCTPYMCHTAILHYIO 0a3y Ulsi H3YUCHHS BCEX €CTECTBEHHO-HAVUHBLIX KYpPCOB. @ ¢
ApYro cTOpoHbL (OPMHPYET JIOrHyYeckoe W adCTPaKkTHOE MbIIUIEHHEe OOYYalOMIMXCsi Ha YPOBHE, HEoOXOIMMOM I OCBOeHWs HH(pOpMATHKH.
00IeCTBO3HAHHA. HCTOPHH, CIIOBECHOCTH M JPYIUX JMCIMIAMH. B paMkax HaHHOro yyeOHOro kypca obyuaroliuecs OBIAIeBatOT YHHBEPCAIbHbIM
S3BIKOM COBPEMEHHON HAYKH, KOTOpasi QOPMYIHUPYET CBOU JOCTHIKEHHS B MATEMATHIECKO#H hopme.

Vuebnuiil kype airedpbl W Hadajl MaTeMaTHYECKOro aHalli3a 3aKIaIbIBACT OCHOBY LISl YCIICUIHOTO OBJIJCHHs 3aKoHaMu (U3MKH, XMMHH.
OUOJIOTUM. TIOHKMAHMS OCHOBHBIX TEHICHLUMH pPa3BHTHS SKOHOMHUKH # OOUIECTBEHHOH SKM3HH, MO3BOJISCT OPUEHTHPOBATHCS B COBPEMEHHbIN
HEGPOBBIX U KOMIILIOTEPHBIX TEXHOIOTHUSX, YBEPEHHO HCITOAB30BATL HX VIS AalbHEHIIEro 00pa3oBaHus U B [10OBCEIHEBHOH xn3uu. B 10 xKe Bpems
OBfaZeHHe aldCIPAKTHBIMM M JIO!HYECKH CTPOIMMH  KOHCTPYKIMSIMKM airedpbl M MaTeMaTHHECKOr0 danalif3a pa3BHBAel VMEHHE HaXOau!L
3aKOHOMEPHOCTH. O0OCHOBBIBATL HCTMHHOCTB, JOKa3hiBATH YTBEPKACHHSA C MOMOIUBK) HHIYKIMH H PAaccykKaaTh AEAVKTHBHO. HMCMOJB30BU1L
obofuIeHHE 1 KOHKPCTHIAMNEIO, a0CTParupoBaHue B alIOruio, GOPMHPYCT KpeaTHBHOE H KPHTHUECKOE MBIIILICHHC,

B xosic myyvueHus yuebHo:ro kypea «Anredpa M Hadama MaTeMaTHYECKOTO aHainza» o0yuarouiices MOMYYaloT HOBbBIH OMBIT PeLICH s

NPUKIAIHBIX 144, CAMOCTOSTENLHOIO TOCTPOEHMS MATEMATHYECKMX MOJeNeH peanbHbIX CHTYalMi. diireprpeTady 0.1V YeHHBIX PeIIeHM !,
3HAKOMSATCS € 11DHMEPAMU MATEMATHHECKUX 3aKOHOMEPHOCTEHR B IIPUPO/Ie. HAYKE U MCKYCCTBE. ¢ BLLAAIOIINMH s MAaTEMATHYECKUMH OTKPBITHAMH 1 11X
aBTOPaMH.

Yuyebunit xype obnagaer 3HAYUTEIBHBIM BOCIHTATENBHBIM [OTCHLHAIOM, KOTOPLIH peanMu3yeics Kak uepe3 VueOHBIH Marepua.l.
crocoBCTBYIONLH DOPMHUPOBAHNIO HAYUHOTO MHPOBO33IPCHHUS, TAK W 4epe3 CHemu(uKy VueOHOH AesTeibiocTh. TPeOYIOUeH 1POI0IKHTENbHO
KOHIIEHTPALHY BHHMAHUSL, CAMOCTOATEILHOCTH, @KK) DATHOCTH U OTBETC IBEHHOCTH 3a MOJIVUCHHBII pe3ybTal.

B ocrone MeTOAMKY 00yueH s ainredpe 1 Haua 1aM MaTEMATHYECKOI0 aHann3a JeKUT J1eATeIbHOCTHDI HPUHIMT 00yYeH s,

B cTpyxiyvpe yyeOHoro kypea «Anredpa ¥ Haua/la MaTEMaTHUYECKOT 0 aHaT|3a» BBLICICHLI CIEIYIOUIHC COTePKATENBHO-METOIHYeCKHE JIHHH i
«Yuena v BbruncieHusy, «DyHKUUH 1 rpadpukny, «YpagtieHHs W HepaBeHeTBay, «Havaina MaremaTuueckoro anainsay, « MHOKecTBa | JTorukay. Bee
OCHOBHBIE CO/ICPKATENbHO-METOAHYCCKHE JIMHUHM H3YUaOTCH Ha MPOTAKEHHH JBYX JleT OOVUEHHMs Ha YpOBHE cpexHero oduiero obpaszoBaHusd.
€CTECTBEHHO JI0TI0IHAsS APYT APYrd W MOCTEHMEHHO HAChIIAACh HOBBIMI TeMaMH W pasjeianu. JIaHHbI yucOHbI Kype sIBiISIeTCS MHTErPaTHBHLIN.
MOCKOJIBKY 00LE1HeT B ce0e co/iepiKaHie HECKOIbKIX MaTEMAaTHYECKHX IMCHHILUIAH, TAKUX Kak anredpa. Tpii OHOMETPHSL, MaTeMaTHYeCKuil anaiii 3.
TEOPHUsT MHOJKECTB. MaremaTHyeckas joruka u apyrue. Ilo mepe toro xak oOyuarommecs oBiaaeBaroT Be€ 00/ee IMPOKAM MareMaTHYecKiiM
anuaparoM. ¥ HHX 110CJIe10BaTeNbHO (DOPMHUPYETCs H COBCPIIEHCTBYETCH YMEHHE CTPOUTh MATEMATHUYECKYIO MO/IE/b PEANbHON CHTVALMH, NMPAMEHSThH
3HAHUA, TOJYUCHHBIC TPH H3YUCHHM YUEOHOro Kypca. /Ui PeHICHHs CaMOCTOSTENLHO COPMYIHPOBAHHON MaTeMaTHYECKOH 3agauM, a 3ateu
MHTEPIIPETUPOBATH CBOH OTBET.

CoaepraieibHO-METOAMYECKas THHUS «HUuCla U BbIYHCICHUS» 3aBepliaeT GOPMHUPOBAHHE HABLIKOB HCIIO/Ib30BAHMS JICHCT B TEIIBHBIX YHCC 1.
KOTOpoe ObL1O HAY410 Ha YPOBHE OCHOBHOro oOuieiv oOpasosaHus. Ha ypoHe cpeasero oOuero o0pazoBaHus ocoboe BHUMAHHE Ye/sic s
(hOPMHUPOBIHUIO HABBIKOB PAUHOHAILHBIX BBIMHUCICHUI. BKIIOYAIOLMX B €0 HCIOAL30BaHUE PazauyHbIX (POpM 3amucu 4ucia, yMeHue A°idihb
NPUKHAKY, BLUTOAHATE TPUOMMKEHHDBIE BBIYUCICHK, OLCHUBATE YHCIOBLIE BBIPOKEHHUA, padoTaTh ¢ MaTEMATHUCCKHMH KOHCTAHTAMH. 3HAKOMLIC



00yyarouMMCcs MHOKECTBA HaTypallbHBIX, LE/bIX. PALUOHATLHBIX M JEHCTBHTEILHBIX YHCEN JOMOJHAIOTCS MHOKECTBOM KOMILIEKCHBIX 4ucel. B
KaKIOM M3 THX MHOJKECTB PacCMaTpUBAIOTCS CBOMCTBEHHBIE eMy crenupuyuecKue 3a1a4d 1 ONepaini: JeiIeHHe Haleso. ollepupPOBaHHE OCTATKAMH
Ha MHOeCTBe IENBIX YhCcell, 0COObIe CBOHCTBA palIOHAILHEIX W UPPAIMOHATLHBIX uHcesl, apuPMETHUECKHE OTIEPAINH, a4 TAKKe H3BJIEUeHHe KOpHS
HaTypalbHON CTeleHU Ha MHOXKECTBE KOMIUICKCHBIX YHcell. braronaps nociie/1oBaTeibHOMY PACIIHPEHUK) KPYTa HCHOMb3YEMBIX YHCEN W 3HAKOMCTBY
C BO3MOJKHOCTSIMH MX NPUMEHEHMS Ul PelleHUst Pa3iMYHbIX 3a/1a9 GOPMUPYETCs PEJICTABICHHE O C/HHCTBE MAaTEMATHKH KaK HAYKH M €€ poiiu B
MOCTPOCHU M MOJIENIel PeabHOTr0 MUpPA, IHPOKO UCHONB3YIOTCS 0000IIEHNE H KOHKPETH3aIHs.

Jlinns «YpaBHEHMs W HEPaBEHCTBA» peaiu3yeTcs Ha NPOTSKEHHH Beero oOYUEHHs HA YPOBHEC CpejiHero o0Iero odpa3oBaHusl. MOCKOILKY B
KaskjloM pasjesie [IporpaMmel mpeaycMOTPEHO pelieHHe COOTBETCTBYIOMNX 3a/1a4. B pesyibrare o0yuaioiimecs OBIaAeBar0T pasTHaHbIMA METOTaMH
pelenys palioHalIbHbIX. HPPALHOHAIBHBIX, OKA3aTEIbHBIX. JOTAPUOMHYECKHX H TPHIOHOMETPHUECKIX VPABHEHUI, HCPABCHCTB M CHCTEM. & TAKKe
3anad. cojepKaluX napamerpbl. IlomydeHHble YMEHHS IIHPOKO HCHONB3YIOTCS MPH HCCICAOBAHHU (DYHKLUHE € [MOMOLIBIO MPOW3BOIHOH. MpPH
pelIeHNH TTPHKIAIHBIX 3a/1ay ¥ 3a/1a4 Ha HaXOK/1eHUe HauOOIbIINX 1 HAUMEHBIINX 3HaYeHUH (QyHKUMN. JlaHHas coaepskaTe/bHas TUHUS BKIIOYAET B
cebs Taxuice (JOPMUPOBAHME YMEHHIl BBIIOIHSTEH PACUYETHI 110 (POPMYITaM, TPeodpazoBaHisl PAIHOHATBHEIN. HPPALMOHAILHLIX i TPUTOHOMETPHUECKUX
BBIDAKCHUIL. @ TaKKe BbIPKEHMH, COMEpP/KALMX CTENEHU W jorapudmel. biaromaps M3ydeHuio wirefpanyeckoro wmarepuaia [poHCXOIUT
AajnbHelilice pasBUTHE AIrOPUTMHUECKOTO 1 adCTPAKTHOTO MbIULICHUS 00YYaIONXCst. (JOPMUPYIOTCS HiBbIKH JEAYKTHBHLIX PACCYKAEHHUIT. padoThl ¢
CHMBOJILHbIMI (OpPMAMH. TpeJIcTaBICHUS 3aKOHOMEpHOCTell 1 3aBMCHMOCTEH B Bi/le PABEHCTB M HEPARCHCTB. Aurebpa ripejaiaraer 3QexTiBHbie
HHCTPYMCHTBI TSl PEHIEHHs TIPAKTHYECKHX W ¢CTCCTBEHHO-HAY UHBIX 3a/lay, HarIsHo AEMOHCTPHPYCT Cls0i BO3MOKHOCTH KAK A3bIKa HAYKH.

CoepxarenbHO-MeTOIMYCCKas THHUS «DyHKUHU W rpa MKy TECHO MEperieTaeTesi ¢ APVIivii JUHHAMH ydeOHOr0 Kypea, MOCKO.IbKY B
KaKoOM-10  CMblcide  3a4aéT  TOCHeoBaTelbHOCTh  H3YUCHHs  Marepuana. Mzyuenwe cTemeHHoii.  MokasarTeibHoH. JlorapugMudeckoil  u
TPHIOHOMETPUUSCKUX (DYHKIMIHA. HX CBOUCTB 1 I'Pa(UKOB, HCIIOIb30BAHUE (PYHKINIT /U1 PEICHHS 3a/144 113 APYTHX YUEOHBIX [PEAMETOR H PCalibHOI]
AKH3HH TECHO CBS3AHO KAK ¢ MaTeMAaTHUECKMA aHATM30M. TaK 1 ¢ pelleHHeM ypaslieHHH u HepaBencTh, [Ipu 5ToM 00JblI0e BHUMAHUE YICI9€TCs
GopmupoRatHI0 YMEHHS BbIpakKaTh GOpMyianit 3aBHCHMOCTH MEK1y PasTHUHBIMI BeIHUMHAMM, HCCIC 10BATh MOJYYeHHbIC (DYHKIHH, CTPOiTh HX
rpaduki. Marepuan 5TOH cojepiKaTeNbHON ITHHMM HAlleJleH Ha pasBHTHE yMeHHil M HABBIKOB. TM03EOISIONIAX BBIPAZKATH 3aBHCUMOCTH MEMHIY
BeJIMYHHANY B pasiiuHoi dopme: anamuTiueckod, rpaduucckoi M croBechoil. Ero u3yuenue criocoOCTBYET pazBHTHIO allrOPHUTMHUECKOrO
MBILIJICH 115, CMTOCOOHOCTH K 0000IIEHHUIO U KOHKPE TH3ALMH, UCITOTL30BAHAIO aHAN0! Hii.

ConepzxatensHas nnHHs «Hadana mateMaTHYECKOr0 aHali3a» MO3BOJSCT CVIIECTBEHHO PACHIMPHTL KPYI Kak MaTeMaTHUecKHX. TaK M
MPHKIAHBIN 3a/a4, JOCTYIHLIX 00yYaroMMes. Tak KaK Y HHUX [OSBIAETCS BOIMOKHOCTB CTPOHTHL [PaiHKH CIOKHBIX (DYHKIME, ONpejseisniy ux
HaubOIIbIIe ¥ HAUMEHDIIHME 3HAYEHMA, BLIYMCIATH MIOWAIM (GUIyp M 00BEMLI Tell, HaXOANUTh CKOPOCTH M YCKOpeHHs mpoueccos. lannas
cojepikate iblias JMHHS OTKPBIBACT HOBBIC BO3MOMKHOCTH MOCTPOCHHS MATEMATHUCCKHX MOJENCH PealbHBIX CHTYALMH. MO3BOMSET HAXOJWTh
HaWIyuliiee pelleHHe B NPHKJIAAHBIX, B TOM HICIE COMUAILHO-9KOHOMHYECKHX. 3a1a4aX. 3HAKOMCTEO ¢ OCHOBAMM MATEMATHYECKOI'0 aHaINn3a
CrIocoOCTBYCT Pa3sBHTHIO abCTPAKTHOIO. GOPMATbHO-TOTHHECKOTO M KPEATHBHOIO MblILICHHS, GOPMUPOBAHUIO YMEHHMII PACio3HaBaTh [1POSBICHNAS
3aKOHOB MaTeMaTHKH B Hayke, TeXHHKe M wuckyccrBe. OOyualoliecss y3HAIOT O BBUIAIOMIMXCS PE3VILTATAX, MOMVUCHHBIX B XOJAE Pa3BUTHS
MareMaTHKH KaK HAYKH. # 00 UX aBTopax.

CollepsxareslbHO-MeTOAM ecKas AHHUsE «MHOKECTBA W JI01 HKa» BKIOYaeT B ceOst IEeMEHTbI TeOpii MHOKECTB W MATeMaTHYeCKOil 1101 HKH.
Teopernko-MHOKECTBEHHbIE NPEACTABICHHS [POHM3BIBAIOT BCCh KYPC MIKOJILHOM MAaTeMaTHKH W [pe L1araioT Hauboldee yHHBEPCAIbHbI s3bIK.
00beuHsONIME BCe pas3jiesibl MATEMATUKH W €€ [IPUIIOKEHUH, OHM CBA3BIBAIOT PasHble MATEMATHYCCKUC [(MCIUIJIMHBL M WX [PHIOKEHUS B CIUHOE
nenoe. [losTomy BaKHO 1aTh BO2MOKHOCTB 00YUAIOIIEMYCS TOHUMATD TEOPETHKO-MHOKECTBEHHBIF A3bIK COBPEMEHHOIH MATEMATHKH U HCHOL30BAT
€ro JUI BLIPAKEHMA CBOMX Mblcjieil. JIpyrum BaskHBIM I[IPM3HAKOM MaTeMaTHKH KaK HayKH ciejyel [pU3HATh CBOHCTBEHHYRO eif cTporocts



OOOCHOBAHWUH W CIIEIOBAHUE ONPEIENEHHBIM TIPABMIAM [OCTPOEHMS J10KA3aTeJILCTB. 3HAKOMCTBO € 9JJIEMEHTAMM MATeMaTHUYCeCKOH J0rMKK
CHOCOOCTBYET Pa3sBUTHIO JOTHYECKOT0 MBIILTCHHS OO)HaIOLLIHXCﬂ HO3BOJISICT MM CTPOHTL CBOH PACCYHKACHUS HA OCHOBE JOTHUCCKHX _TpaBnt,
hopMmEpyeT HaBBIKH KPUTHYECKOI'O MBIIITCHUS. )

B y'—leﬁHOM Kypce <<Anre6pa H Hadald MaTeMdTHHECKOro aHajlki3a» HPHUCYTCTBYIOT OCHOBLI MaTCMaTHYCCKOIO MOACIHPOBAHHA. KOTOPLIC
PU3BaHbl CIOCOOCTBOBATH (DOPMUPOBAHMIO HABLIKOB 1IOCTPOCHHSI MOJIENIeH pealbHBIX CUTYAIIMIl. HCCIEIOBAHUS ITHX MOJIEIIEH ¢ MOMONILIO annapara
EU'II"EﬁpBI H MareéMaTH4HYeCKOro aHalni3d. HHTCPIPETAINH TTOINIYVYEHHBIX PE3YILTATOB. Taxue 3daHUs BINNIETEHEBL B Ka}KﬂbIﬁ U3 pasaciioB MporpaMMbl.
IIOCKOJIBKY BeCh Marepuas y4yeOHOro Kypca UIMPOKO MCHOJIB3YeTCs Ul PelIeHUs MPUKIagHbIX 3a1a4. [Ipy perennn peanbHbIX NpakTHYeCKHX 3a1ay
obyuaroulecss pa3BUBalOT HAOMIOAATEILHOCTb, YMEHHC HaxOIUTh 3aKOHOMEPHOCTH, adCTparupoBaThes, HCMOIL30BaTH aHaNorui, obodmaTh u
KOHKPETH3HPOBaTh 11podiemy. JlesrensHocTh 110 (OPMHPOBAHUIO HABBIKOB PEHICHUS MPUKIAIHLIN 38/a4 OPraHu3yveTcst B Mpolecce U3yueHus Beex
TeM yueOHOro Kypea «Anredpa M Havajla MaTeEMATHYECKOTO aHATH3a.

Mecrto yuebnoro kypea «Adaredpa n Ha4aJIa MATEMATHYECKOI0 AaHAJIH3A» B YU4eOHOM 1L1ane

Cornacno yuebnomy mnuany B 10-11 kmaccax u3vuaetcs yueOHBIH Kype «Anrebpar. KOTOPBIH BKIKYAET CIEAYIOUHE OCHOBHBIE pas/ielibl
cojtepkanus: «HUucna u BeruncieHus». «DyHKIUHH U Ipaukiy, « YpaBHeH!S 1 HEPABEHCTRay. «llauaia MaTeMarnieckoro anamusa». « VIiHoxecTsa u
dorukar. B oyuednom nnaHe Ha msyucnue anreOpsl B 10-11 knaccax Ha yrivOIEHHOM YpoRHC OTBOAMTCS 4 VueOHBLIX YacoB B HEJC/IH) B TEUCHHE
Ka/I0r0 Toa o0yyeHus. BCEro 3a JBa roja o0y4yeHus — 272 y4yeOHBIX 4acos.

COAEPAAIHE YYEBHOI'O KYPCA «AuireGpa 0 HA9aIa MaTeMaTHIeCKOro aHa. 1113a»
16 RKIIACC

Hucaa g pnivucaeHns
Paumonaiibinie yueaa, OOBIKHCBCHHBIE M AeCx litviibie ApodU. npoieHsl. OecKom e nepuoandeckie podu. Hpumencine apobeii i
UHQHTOB JUIst PELICHES HPHKAAIHBIN 327184 W3 paziitiibiy oTpacaeli 3Hauiii 1 peanbHOH K1 11

JleHceTsuTe bbbl yuena., PannonaibHbie 1 1!]:—;= HOHATBHBIE YHC/ 1, APHPMETHYCCIC OHCPAIHI ¢ ACHC T BHTEABHBIMKA dHC avH, Moy s
(CHCTBUTEABHOTO YiHC1a 31 ero CBONCTR. [IPHOMMIKENHHIC BuYHUCICHHA. TIPABIIA OKPYTICHMs! . [iK1KA I OHEHKA PC3YIbTATA BBIYHC ICHIH.
Crenenb ¢ neabiv noxasaresent. bumom Hewoiona, HMenoapsosaiiie noaxoased Jiopvsl 3anHCH AT B TEAbHBIX YHCC T Lif PeLieHs

IPURTHYECKHX 3405 i NIPEJACTABACHUA [ HBIX,
ApupMeTHHCCKHIT KOPEHD HATYPAILHOI CTETICHH I CT'O CBOHCTBA.

Crenenb ¢ palioOHAIBHBIM DOKA3ATENEM H &€ CBONC | Bd. CTENEHb C HCiic IBUTCIBHBIM 110K 51 CIeM.
Jlorapudai uncia. Cpolictsa norapudma. Jecsinuinic 1 HaTYpaishsic jorapugpmbl.
(CHHYC, KOCHHYC. TAHTEHC, KOTdhl eHC YUCIOBOL O api y MeHTA. APKCHH Y C. APKKOCHHYC 11 dpi [l €HC YHCI0BUI ¢ apT yMEHTA.

YpaBHeHus 0 HEPABCHCTBA

Tokaecrsa ¥ roxAECTBEHHDIC NPeodpa3OBalMs. Y PABHEHME. KOPCHL YPaBHEHHs. PABHOCUILHBIE YPABHCHHA W YpPaBHeHIs -CleACTRAS
Hepasencrpo, penlenine HEpaBeHCTBa.

OCHOBHBIC MCTO/Bbl PEIUEHHS HEJLIN U JIPOOHO-PALHCHANBHBIX VPaRHeHHH M Hepavcncrs, Muorousensl o1 ool mepemenioin. Jleaeune
MHOTOWICHA HA MHOTOUACH € 0OCTATROM. Teopema besy Muaorounenst ¢ neabivii koagduimcn iavin 'ecopema Buera.

IpecobpazoBaniisg YHCHOBBIX BBIPANEH M. COAEPARAIINN CTENCHH H KOPHHM.



Wppaunonaisnsie ypasHenus. OCHOBHBIC MCTO/TbI PEHICHHS HPPAIIMOHAIBHBIX VDARHEHUH,
[loxazarensnsie ypapHenus. OCHOBHbIE METOIbI PEIICHHS MOKA3ATENBHDIX ¥ pa!%zicmm
* TIpeoGpasosatue Buipaxenuii, cogepkaifiins 16rapudmbi. . ’ o
Jlorapudmuueckne ypapHeHua. OCHOBHBIC METOIBI PEUICH IS A0TapHPMUUCCKUN YPaBHEHHIT.,
OcHoBHbIe TpUroHoMeTpHueckue Ghopmyin. | IpeobpazoBanue TPUrOHOMETPHUECKIX BRIPAKEHIN. PelicHIE TPHIOHOMETPHYECKHX YPABHCHHUII,
Peurenne cuctem nuuelinbix ypasHenui. Marpuua cucrems! muHeiHbIx vpasnenuii. Onpeeautens Marpuilbl 2-2. €ro reomMerpuueckuit
CMbIC] H CBOHCTBA, BBIYHCICHWE €0 3HAYEHUI, (IPHMEHEHHE ONPeACIHTSAN Ul PelieHis CHCTEMb! IHHCHHBIN VpagHenuil, Pemenie npuiia uibx
38184 ¢ DOMOINBIO CHCTEMbI IHHEHHBIX YpagHenuii. Hecnenosanue moctpoeHHoil Mo i1 ¢ MOMOIIBIO MATPHIL B ONpee/uTe el

HocTpoenne MaTeMaTHyeCKUX MOJICTICH PeaibHON CHTYALMH ¢ HOMOUIBIO YPABHCHITH M HEPARCHCTE. | IpHMEHEHHE VParHCHUI 1 HEPAREHCTR K
PELISHIIO MATeMATHUECKUX 3a/1a U 3314 U3 pasii4ibIX 001acTed HAYKM H PEAIbHOI 2H3iu.

Dvurunug u rpadpurn

Dyvuxima, cnocoOn sazanng QyHkwui Banmuo obparspie Qyskumn. Kovposwims  Qyvuxiuii. padmk  Gyusimn, Duementaphbie
npeolpasosanig rpadukos g knuii.

Ofiacts onpegeneniig 1 MHOMKECTBO 3navcnnli dyukuun. Hym gyuaknun. Tpovemyiky snakonociosnersa. Y&rune o neudrubie (v ixim.
Hepnoauicckie Qyakung, [poyvemyTkn MonoicinocTd Gyuximn. MakeuMyMsl 11 viinivyMel Gyusioi. Haupboabiiee o gauMeHbliee 3o et
DYHKIHE Ha IPOMEKYTKE.

Juneiinas, kpagpartisitas 1 ApoOHO-HC! Hias PYHKIUH, D¢ MEHTAPHOE HCCALIOBAUIE 1 TOCTPOCHUE X rpagiKoR.

Chicrieniad QYHKLM ¢ HATVPATBHBIM M 110 kM [ToKasatesnev. ¢ epoitersa # 1padiik, CBoHCTRA 11 1 paduK KOPHS n-oil Crenenn kaK o
Q0paTHOH CTCTICHN € HATYPR ThHBLIM ITOKa3aTeIe

HorusaTeapnas » norapndhyugeckas (]1_\1-13\”:1::. WX cpoiieTra u rpaduiu. Meno i sosanie rpadukos (yHKIHI JUTH PCUICHIT YPABHCHHT]

UPr HOMETPHHECKIS ORPYIKHOCTh, OTIPC ic |[CHUE TPUTOHOMETPHUSCKUX DYHIS LI UHCTOBOTO AP1\ MCHTA.

Py 1RUBOHAIBHBIE 3aBHCHMOCTH B Peaiiniiniy lipoleccax u ssiacingX. pagigy pealinibix 3aBucivocTeit.

Huasaia MaTeMaTiHeckoro anaansa

HocenosaressHoeT.  crnocodbl 3agzanis nocneaoBatesbrocTei. MeTo vareviatnueckod  HH VKM, MOHOTGHIBIC W OrpaHuiciibe
MOCACAORA T ILHOCTH. MCTOPI S BOIHHKHOBCHHS i TCMATHYECKOI0 aHa 38 KaK aHA 4 OCCKOHEYHO MAIIbIN,

Apiyerayeckas B reoMeTpruecKas npotpeccnn. beckonenno yobBalomas eosierpiyeckas porpecerst, CyMma SeckoHedno yohisaio e
reoMeTpitHceKol mporpeccil. JIHEHHBIA B IKCHoHeHIHATBHBIH poct. Yucao e. @opyuviaa CI0KHBIN TipoicHToB, MCnoss osaHie nporpeccii /1
PeIeHits PCAdBHbIX 3aad IPIHKIaTHOTO Xapakicsl.

Henpepnisable QyHKiGH 4 HX CBOHCTBA. | ouri pazpbiBa. AcuMntorst rpadiinons GyHKIME. CBOHCTBa GYHKIME HCNPSPLIBHBIX Hd O1DPC 1Ke
MeToa urrepsalioB I petuetis nepasedcts. |pivenenne cpolicts HeupepuiBubIX (N IKILH 1/ peuieiins 3auay.

Heppas v BTOpas MponsBeoIHbIe QYHKININ, OlpeieleHme. TCOMCTPHYCCKHH H (H13MUCCKII CMBICT ITIPOM3BOIHOM. YV pusHenne Kacareanioil K
rpadiuky HYHKIIA.

Hpow ssoanbie aaemetitapibix QyHKInii. Tponssoagas cyMaMbl HPOUSBEASH IS, Yac THOTO H KOMUIOSH 1 PYHKLKII.

MuomecrBa H 0T HiKA

MEORCCTBO, Onepaitnil Ha L MHOKeCTBaxh 1 ux cBolcTBa. Jlnarpammer Ditiepa—Benna, [Ipuvetenne 1eéopeTuko-mMu0mec FBCHHONO dliiiuni 1d
JULA OBUCTIHA PCANbHBIX MPOUCCCOB U ABA "HUIL 1PN peUICHAN 38184 U3 APYTHX YUEOHBIX [PCAMETOR.

Onpe:ieneHue. TeopeMad. CBOHCTBO MATEMUTHICCKOTO ODBEKTA. CACACTBHE. J0KA3ATEILCTBO, PABHOCIALIbIE YPABHEH!!,



1 KJITACC

‘Yueaa ¥ BBIYHCICHAS _
* Harypasbubie u neisle yncia. TIpHMeHEHHE NPUIHAKOB ACAMMOCTH teibix Huced. nanbonbuuil obumi aeantens Tadice ~ HOJMD) u
HauseHplree obuiee kpaTHoe (fanee — HOK). 0cTaTKOB 10 MOAYMIO, alropiT™Ma EBKIIWIA /118 pellenust 3a:1a9 B HEIbIN Yuciax.

Kommnekcubie umncaa. AnreOpanucckas W TpUTOHOMETpuueckass (OpMbI 3alldci KOMIUIEKCHOrO uncia. ApuMeTHHECKHe onepaiud ¢
KOMIICKCHBIMU  uniciamu. M3o0paskeniie KOMIUIEKCHBIX uucesl Ha Koopaunatvo# maockoctu. @opmyna Myaspa. Kopun n-oil crenenu us3
KOMILIEKCHOTO vHcia. [IpuMenene KOMILICKCHBIX YHCE JI/Is pelueHus GU3NMCCKUX U FEOMETPHUECKUY 3a/1ad.

YpaBueuus 1 nepaBeHcrsa

CuHeTemMa M COBOKYITHOCTD YPABHCHII 1T HEPABGHCTR. PABHOCHIBHBIC CHCTEMbBI i CHCTEMbBI-CICACTRHS. PABHOCHLHBIC HEPARCHCTRA.

O10op KOpreii TPHrOHOMETPHUECKHX  YPaBHEHMIT ¢ [IOMOIUBIO TPHIOHOMETPHYECKOH OKPYKHOCTH. PelieHHe TpHioHoMeTpHYecKuX
HCTUBCHCTB.

OcHoBHBIE METOThl PEHICHUS TIOKA 34 TCABHBIX W AOTAPH(PMHIUCCKHX HEPABCHCTB.

OCHOBHbBIE METO bl PELICHHUS HPPlHOHAIBHBIX HEPABEHCTB.

OCHOBHBIE Met 0 (bl PEIUEHHS CHIC e M COBOKYIHOCTCH PAITHOHANLHBIX. HPPALHOHAILHL. HUKA3ATCABHBIN | 10IaPUPMIYECKI) |\ DUBHEHH].

VpaBHEHHS. HepABEHCTBA H CUC TN L ¢ MapaMETPaMH.

[TprMeHeHHe | paBHEHHI, CHCICY || HEPABEHCTR K PCHICHHIO MATEMaTiICCKIX 3371a4 H 3/a9 W3 pasmuunnix obaacred vy v v peansHolt
AL HHTEPIIPETALNY NTOIYYEHHBIX PO\ 1L TATOB.

DVHRIMN 1 1 IR

['padux kompyoninun QyHkImil. | coveTpHYecKe 0pasbl YPaBHEHUH 1 HCPABEHCTE HA KOOP IMHATHOH [L10CKOCTI.

IprurosomeTpiieckue GyHKIKE. [ CBOHCTBA 0 TPagIKH,

['paduyeckue “1eT0abI peteHiy \ puBHeHHI 1 HepareHe s, Fpaduueckne Meroabl pelieti s 3a4a4 ¢ mapaMe pais,

HMemoaszosane rpaukos Gyt 118 UCCHCAORAINS HPOLECCOB 11 3UBICHMOCTEN. KOTOPLIE BOZHHUKLIOT Pt PEIICHUH 30110 3 APYIHX
VU BIX TIPEAMETOR 1 DEATBHOM KH3HI|

Hayana Mare il rTHYeCKoro an:. i3

[IpuMenenme 11pOU3BOAHON K 1icc 1CI0BAHHIO DYHKUMH HA MOHOTOHHOCTE M IKCTpe iy vbL Haxosoienue vHanbonbiere o +uiiMeHBIIero
srade U HenpepbiB ol (PVHKOUH Ha 0P ike.

HpuMeHerie (pOH3BOAHON 1% HUNOAICHUS Hau IVHIIEro pelieHus B NPHKIAAHBIN 2aia4ax, JUld ONpEeICICHAS CKOPOCTIL 11 VCKOPEHHS
npoOHecea, 3a1aHH0NC GOPMYAOH HITH | PasiiKoM.

[ TepsooOpaszias. OCHOBHOE CBOIICTH1 1epBOOOPasHLIN. [lepBoodpastble vievenTapubiX (pyvikiumil. Hpasuia naxomaeHus nepeoo pasHsIx,

Muarerpaa. I'eoverpuyecknii ovsic s Hurerpana. Boiunciienye onpeaeniénne: o uurerpaia o Gopmyne Huworona-Jleiibuuna.

| Ipuaenenne mirerpaga Ul HAXOW ACHHAS HA0MAISH I0CKHX PUTYP 1 00LEMOB FEOMETPHYCCKHUX Tei.

Hpumeps  pemiennit auddeponiinaibbiX  ypaphenuil.  MaTtemMariueckoe  MOJCAHPOBAHHE  PCATHHBIN  [IPOUECCCOR ¢ NOMOHIBIO
G peHITHANBHBIX v DaBHCHWH.




(IPEJMETHBIE PE3YJIBTATbI ocsocnnsi yueduoro Kypcea «Aaredpa v Haya/ja MaTeMaTHYECKOI0 aHAIH3A»

10 KJACC I T I

Umnesia 1 BBIYUCICHHS:

- cBOOOJIHO ONEepHPOBaTh MOHATHAMHU: pallMOHANTBHOE YHMCIO, OecKoHeuHas! mepuoanyecKas Apodb, NPOLEHTHl. HPpallHOHAIILHOE YHCIIO,
MHOKECTBA PAlMOHATLHBIX U JeHCTBUTENILHBIX YHCEIl, MO/LY b AeHCTBUTEILHOIO YHea;

- NPUMEHTH 1pO0H W MPOLEHTH! AMs PELICHUS NPUKIaAHBIX 3a1a4 W3 PAa3IHYHbIX OTpaciiel 3HaHHH U pealbHON KH3HH!

- NPUMEHSTh NPUOIHKEHHDBIE BEIUHCICHHS, ITPaBHIIa OKPYIVIEHHs. IPUKHUIKY H OLUEHKY pe3yJibTaTa BeIYMCICH UL

- ¢cBOOOHO OlePUPOBATL MOHATHEM: CTENeHb ¢ I[eJbIM IOKazaTejeM. HCMOMb30BaTh MOAXOMMINYI (hOpMY 3amucH AeHCTBUTENbHBIX
YUCeIT [/ PEeIleHUs! IPAKTUYECKUX 3a/1a4 W NTPEJCTABICHUS JIaHHbIX;

E CBODOOHO OIIEPUPOBATH MOHSTHEM: apu(METHUECKHH KOPEHb HATYPAILHON CTEIEHH:

- CBODO/IHO ONEPUPOBATE NMOHATHEM: CTEIIEHD C PALMOHAILHBIM [10KA3aTeNneM;

- cBOOOJIHO OIICPUPOBATH MOHITUSAMHE: JIOTapU(M HHCIA. ASCITHUHbIC i HATYPaIbHbIE JIOI'dpU(MBbL

- cBOOOAHO OIIEPUPOBATL HOHITHIMHE: CHHYC, KOCUHYC, TAHI€HC. KOTdH! €HC YUCIIOBOIO apl'yMeHTa;

- OTIEPHPORATL ITOHATHIMH: aPKCHHYC, APKKOCHHYC M apKTaHIeHC UHCI0BOT0 apryMeHTa.

VYpaBHCHHA H HCpABCHCTBA:

- cBOOOAHO OIEPUPOBATHL HMOHATHAMHK: TOXKACCTBO. YPaBHEHME. HCPABEHCTBO, PaBHOCHIBLHBIE YpaBHeHis W YpaBHEHHA-C/IECTBHS,
pPaBHOCHILHBIE HEPABEHC TR

- OpUMEHsi 1 b PasIMYHbIe METOIbl PEHICHHS PAllMOHATBHBIX M JIPOOHO-PALMOHAIBHLIX YPABHEHHH, MPHMCHSATH METOJ MHTEPBAIOR IS
pelieHHs HepPaBEeHCTB:

- CBODOIHO OIICPUPOBATH MOHATHAMM: MHOTOUWICH OT OHOM nepeMeHHOi, MHOTOUJICH ¢ I1eNIBIMH KO HITHCHTAMM, KOPHH MHOIOU/IEHA,
NPHMEHTE ASICHHE MEOTIOWICHA HA MHOIOUIICH € OCTATKOM. TeopeMy besy n teopemy Buera [t pelenns 3anad;

- CBOOOMHO GIICPHPOBATEL NOHATHAME: CHCTEMA IMHCHHBIX YpaBHCHIH. MaTpHLA, ONPEC/ICIHTENb MaTPHIlhl 2 ¥ 2 M €ro reoMerpHuecKuil
CMBICT. MCIIOIB30BAThH CBOHCTBA ONpeaeIuTens 2 X 2 i BEIYHCICHHUS €ro 3HaveHus. IPUMEHSTh ONPEAeTUTENN JUls PCIICHHS CUCTeMb! JTHHEHHbIX
ypaBHEeHHH, MOAENHPOBATL PEANBHBIE CHTYVAIIMU € HOMOLILIO CHCTEMBl JIMHEHHLIN YPaBHEHHI. HCCIEA0BaTh MOCTPOCHHBIE MOJENH ¢ ITOMOIIBIO
MaTpPHIL 1 ONpEeAeaUTENCil. HHTEPIPETUPOBATDL TOIYYEHHBIH pesvibTaT;

- MCIIOJIB30BATE CBOMCTBA ACHCTBHI ¢ KOPHIMHU /1718 IPE00Pa30oBaH s BhipayKeHHUii;

- BBIMOJTHS T [1peo0pa30BaH st YHCIIOBBIX BhIPAKeHIi. COACPKAILUX CTEMNEHH € palMOHAILHBIM [OKa3aTe1eM:

4 HCIONB30Ba 1L CBOMCTBA J0rapu(hMOB 11 TPE0OPA30BaHUS JIOTapH (N HUECKUX BBIPAKCHU:

- cBODOIHO OIIEPHPOBATL MOHATHIMHU: HppallMOHAILHBIE, MMOKA3aTe/IbHbIE H JIOrapU()MHUCCKHE YPABHCHMA. HAXOJUTh UX PELICHHS C
MOMOIIIBIO PABHOCHIBHLIX 11EPEXO0I0B Wl OCYLIECTBIAS MPOBEPKY KOPHEH:

- MPUMEHATH OCHOBHBIE TPHIOHOMETPHUECKUE (OPMYIIbI [UIs TPeoOPa30BaHUsl TPUTOHOMETPHUECKUX BhIPAKE HIH]

- CBOOOIHO OIECPUPOBATH MOHSTHEM: TPUIOHOMETPHUCCKOE YPABHEHHE, TTPHMEHSTh HEOOXOAUMBIE (DOPMY . ibl Ui PELICHUs OCHOBHBIX
TUIIOB TPUTOHOMETPUUCCKUN YPABHEHUH !

- MOJICIIMPOBA T b pealibHble CUTYAIIHU Ha s3bIKe @lle0pbl, COCTABISTL BBIPAXKEHMS. VPABHEHHUS. HCPABCHCIBA MO YCIOBHIO 3a/1a4M,
HCClleI0Ba™h MOCTPOEHHBIC MOICIM € HCII0130BaHUEM allnapara ajnredpsl.



DyHKINH 1 TpaduKH: _ _

- cBOGOIHO ONEPUPOBATH MOHATHSIMH: (DYHKIHS, crnocoObl 3afianus (GyHKIMHA, B3anMHO 0OpaTHbie (VHKIMH, KOMIO3ZHINS (YHKLHIL.
rpa@uK (pyHKIIMH, BBITOIHITE 2JIEMEHTapHble IpeodbpazoBanus rpaUKoB QYHKIHT;

- CBOOO/HO ONEPHPOBaThH MOHATHAME: OOTACTh OMpeaelicHHs W MHOKECTBO 3Ha4deHUH (yHKIUM. HYIN (YHKUMH. [POMEKYTKH
3HAKOIIOCTOSIHCTBA;

- CBOOOHO OTEPHPOBATH MOHATHIMU: YETHBIC ¥ HeuETHBIE (YHKIMK, HepHoandecKie QYHKUMH, TPOMEKYTKH MOHOTOHHOCTH (YHKLAH.
MAaKCHMYMBI U MHHUMYMBI QYHKIHUH. HAHOO IbIIee U HAUMEHbIIIee 3HaueHye ()VHKIIMN Ha [TPOMEeKYTKE;

- cBOOOIHO ONEpUPOBATL INOHATUIMHU: CTEIieHHAs (QYHKIMS ¢ HATYPATbHBIM M IIeIbIM Mokazateien. rpaguk creneHHoll (yHKIHH C
HATYPAILHBIM M LIEThIM TTOKa3aTeaeM. rpa)uk KOpHs n-0if cTeneHn Kak Gyukiiny oOpaTHON cTenenn ¢ HaTypalbHbINM TOKa3aTeIeM:

- ONEPHPOBATh TOHATHAMI: JTHHEHHAs, KBaJApaTuuHas W po0HO-JIHHEHHAs (YHKIMH. BBIIOAHATL 3/CMEHTAPHOE HCCIEI0BAHME M
MOCTPOEHUE UX FpadKkoR;

- CBOOOIHO OMEPHpOBath NOHITHAMM: [OKa3aTelbHas U Joiapidmuydeckas (YHKIHM, UX CBOHCIBL 1 rpaduKH. MCIOIb30BATH MX
tpadi K] U1 pellieH s YpaBHeHui:

- CBOOVTHO OHEPUPOBATL TOHATHAMH: TPHIOHOMETPHUECKAS OKPYKHOCTB, OMNPE/ICICHHE TPHTOHOMCTPHUSCKHX (YHKIMI 4HCI0BOTO
4pPryMeHTa;

- HCIO130BaTh rpabuki ()WHKIHHA I HCCACIOBAHMS TIPOLIECCOB 1 3aBUCHMOCTEH i1PH PELIEHUM 34 [ H3 APYTHX YUEOHBIX NPEIMETOR
1 PeATBHOM JKU3HH. BhIPAKATH (OPMYJIINH 3aBUCHMOCTH ME /Ly BETMUMHAN 11

Hauana mateMaTHYECKOr0 aHa/ i3a:

- CBOOOIHO ONEPUPOBATL [OHATHAMHU: apu()MeTHUYecKas M ICoMETPHYECKas Mporpeccus. 0eckoHcuHo YOBIBAIOLIAS |'eOMETPUYECKas!
HPOIPECCHsE. JIMHEIHbII 1 IKCTIOHEH LA TbHBIH POCT. (hOPMVIIa CHOXKHBIX MPOIEHTOB. HMETh NPECTABISHHE 0 KOHC [ali]e:

- UCITQIL30BATE TPOIPECeHin [Ulsl pelIeHUs! pealibHBIX 3a1ay MpH K1/ IHOTO XapakTepa:

- CEOOCIHO ONEPUPOBATL [TOHATHIMHU: [OC/IC/I0BATEIBHOCTb. CTI0CO0BI 3aaHus MMOCICA0BATEIBHOC ¢, MOHOTOHHBIC 1 OFPAHUYCHHbIC
[1OCIIEN0BATENLHOCTH. HTOHUMATE OCHOBLI 3aPOKACHHUS MATEMATHYECKOI0 aHi 113a KaK aHaIM3a OCCKOHEYHO MAlbIN

- cBOOO,1HO ONEPUPOBATL TOHATHAMHU: HENPephiBHbIE MYHKLMAH. 104KH pas3pbiBa Ipadika GYHKIMH. acHMITTOThI Fpaduka ()YHKIHA:

- CcBOOOIHO ONEPUPOBATH TOHSTHEM: (DYHKIIHS. HENPEpPBIBHAs Ha OTPe3Ke, NMPUMEHs I CBOMCTBA HCIIPCPLIBHBIX (DYHKLLH LIS pelIeHHS
38,134,

- cBOOOTHO OrepHpoOBath NOHATHAMH: TIepBast H BTOpas MpoH3B0.1HbIE (PYHKIMH. KacaTeabHas K rpadiiky (pyHKIHH:

- BBIUMCIATE MPOM3BOIHBLIC CYMMBL, MPOH3BC/ICHUS, YaCTHOIO M KOMMO3MLUMH JBVX (DYHKUMH. 3HaTH MPOH3BOIHBIC YIEMEHTAPHBIN
(VUKL

- MCIIOTE30BATh TEOMETPHHCCKUN U (PU3HUECKHI CMBICI TPOH3BOIHON IS pelieHus 3a/iau.

MHuoskecTBa H JIOIHKA:

- CBOOO,1HO OMEPHPOBATH HHOHS THSIMU: MHOKECTBO, ONEPALIMH Hi | MHOKECTRAMM:

- HCHIONR30BATL TEOPETHKO-MHOKECTBEHHbIH allilapar JUIs OTlHCaHUs PealbHbIX [POIECCOB W ABICHIH. IPH PEIICHUN 3a/1ad U3 JPYIUX
yvueOHbIX PeJMeTOR:

- cBOOOANO ONEPHPCBATL TOHATUSAMI: OIpEJICICHFEe, TeOpeMa. YPAaBHCHME-CIICJICTBHE, CBOMCTBO MaTeMaTHUECKOro 00BeKTa.
JI0Ka3aTebCTBO, PABHOCHIIEHBIC YPABHEHHS U HEepaBeHCTRA.



11 KJIACC
Yucaa U BLIYHMCICHHS:

= CBOﬁO,?IHO ONIEPUPOBATE NOHATHAMU! HATYpaJlbHOC W 1CJIOC HHUCIIO, MHOZKECTBA HATYpallbHBIN W IEIBIX HHCE. MCHOIL30BaTh [IPH3HAKHA
nenumoctu teneix uncel. HOJl v HOK HaTypanbHbIX "ucen [Uls pelieHns 3aj1ay, NPUMeHaTh anroput™ Eskiimia:

= CBOﬁOI[HO OIEPHPOBATEL I[MOHATHEM OCTaTKa 110 MOIVIH), 3dallUCBIBATL HaTypallbHbIC HHWCId4 B PA3JIHYHDLIX [TOBHIIHOHHBIX CHCTCMAX
CUMCIICHUSI:

- ¢BOOOIHO ONEPUPOBATH MOHATHAMH: KOMIIJIEKCHOE YHCIO M MHOMKECTBO KOMIUIEKCHBIX YMCCIL. MPEACTABIATL KOMIUICKCHBIC Yucna B
anreGpanyeckoil U TPUrOHOMETPHYECKO (hopMe. BBIMOIHATE apu(pMeTHUECKHE ONepallui ¢ HUMH U H300pakaTh Ha KOOPAHHATHON MTOCKOCTH.

Vpasnenus 0 HepaBeHcrBa:

“ CBO60;‘1HO OIEPHPOBATE IMOHATHAMMI HPPAUUOHA/IbHBIC., TTOKA3ATCIBHEIC H _'”{Ol'apH(IJMH’-it‘C!\'IlC HEPABEHCTBA. HAXOJAWUTE UX pPEUICHUS €
[OMOIIIBIO PABHOCHIIBHBIX TEPEX0/10B;

- OCYUIECTBIATH 0TOOP KOPHEN NIPH PELIEHUH TPUTOHOMETPUYECKOTO YPaBHCHUS:

- CBODOHO OTepHPOBATE MOHATHCM TPHIOHOMETPpHHCChOC HEPABCHCTBO. HPHMCHATD HEOOX O 1M ble (l)Op:'\'I_\-.'th ils PCHICHHUA OCHOUBHbBIX
THIIOB TPUTOHOMETPHYCCKUN HCPDABCHCTB!

= ¢3000/IHO OIIePHPOBATE INOHATHAMM: CHCTEMAa H COBOKYIHOCTL YpaBlHCH M H HEPABCHCUTE. PABHOCHIIBHEIC CHCTEMBL W CHCTCMBI-
CJICICTBHS. HANOIHTBL PCHICHIY CHCTEMbI H COBOK_\-'I'IHOCTCH patnoiiiiibHbIX, HPppallHOHAIBHBIX, NOKA3dTC ILHBIX H .|'I()I"d]7['ltll\-?H'—lt‘CKH.‘( ypaBHL‘HHﬁ 15
HEPABCHCTB.

= PELIATL palHobd [bHBIC, MPPAallHOHaILHBIC, IMOKAZHTC 1L ble. .'IOI"&pM(!l:\H!‘-iL‘CKHE‘ H TPUTOHOMCTPHHCCKHE YPABHEHWA W HEpABCHC IBA.
coJiepiRainie MOIAVIA U DapasMe! pbl

# MPHMEHATL IPagitieCKyie MeTO/Ibl 1118 PEHICHHA _\_-’pamu'!z;-[ﬁ W HECPABECHCTB. d TAKIKC 3aa4 ¢ NupaMeTPaMHL

” MOIRIHPOBATE DUTBHBIC CHUTYAILNH Ha A3bLIKE a.rirc(\p!.:._ COCTaBIATL BRLIPDAKCHUA. YPABHCHH A, HCPABCHCTBA B HX CHCTEMBI TTO YCIHOBHIY
3a1a4M, MCCIIC10BATE MOCTPOCHTILIC MOACIH C HCIIO/IL30BaAHHEM alllld i 'dJ‘[['t‘ﬁpr, HHTCPHPETHPOBATD HOINVHCHH bii PE3YIbLTAT.

@yurnug U rpaQuki:

- CTPOUTE rpadiikli KOMIMOZUIMH (DYHKIHMH ¢ TOMOLLLIO 1ICMEHTAPHOTO HCCICTIOBAHMS M CBOIICT B KOMIIO3ULMH [1BYX (DYHKIIMIA;

= CTPOUTH I'COMETPHYCCKHE 06]383171 v p’dBHeHI/II‘:I H HCPABUHUTE Hd KOODAHHHA HOH TIOCKOCTH:

- ¢BOOOIHO ONEPHPOBATE MOHATUAMM: IPAPUKH TPHIOHONMCTPHUECKUX (DY HKIIMH;

= [TPUMECHSTH Cl}_\'HI\'[lIH-I JUT MOJCTIMPOBAHHA H HCCIIC/I0BUH IS PCAIbHBIN 1TPOIICCCOB.

Haua.ia maTeMarTH4yeckoro aHajansa:

- HCTIOIB30BATE HPOH3ROIHYRO 1A HCCIICI0BAHHA (i’)_\'IEI\'ill-‘H Hd MOHOTOHHOCTE W SKCTPEMYMbIL

- HAXOUTh Haubo iblllee W HAUMEeHhbIIIee 3HadeHus QVIKIIHH HeIPEPBIBHOI Ha OTpe3Ke:

” MCIIOJAB30RATE NMPOUZBOOHYEY LIS HAXOMKICHMA HaWIVUILIETro PEHICHHA B NPHKIAOHBIX. B TOM YHCIC CONHATBHO-3KOHOMHUYCCKHX,
3ajgadax. Ul olpeaeNncHnsa CKOPOCTH 1 YCKOPCHMI ITPOHecea. 3a1diIoro (I)OPM'VIIOI‘;I HITH I'p{I(b]-‘IKOM;

= cBODOIHO OIEPHPOBATE HOHATHAMH! rlepsooﬁp&s]-{asz. UHPCHCHEHHLH'JI HHTCIpall, HaAXOAHTh [1;‘1‘[5(1(’16})113111:16 WICMCHTAPHBIX (.I)}'[!I\’IIIII”i H
BEIMHC/IATL HETCrpant rno Gopmyine Horotona—/leiibnnna;

- HaXOAHUTE NITOHETH HITOCKHX (l)]/]]"}"p 1 0OBEMBI TEJI ¢ TOMOIIBIO HHTECI paja:

- HMETh MPeACTABICHHE O MATEMATHHECKOM MOACITHPOBAIIHH Ha ITPUMEPE COC MaBJICHHA ,[IH(i)(I)C]k‘Ii[lHLL’I LHEBIX }’['}GBIICIIHf{Z




= peliaTh NMPHKIdIHBIE 3alda4d. B TOM YHCIIE COLHA/IbHO-3KOHOMHYECKOTO H (j)mnqecxoro XaparTepd. CcpeliCTBaAMKA MaTeEMaTHHYECKOTI'O

aHanmusa.
TEMATHYECKOE ITJIAHUPOBAHUE yuebudro kypea «Aarebpa Hauaa MateMaTngeckoro Anaamsay»
10 kiaace
|
Koui-60 uacos | !
. — Lughposwvie (nexmponnsie) |
Hazseanue pazoena (meatsi) Konrposbnsie | [lpakrnueckne _
Bcero obpasosamebiivie pecypsl
paboTk! paboTe! 1
MHuokecTBO AeHCTBHTENBHEBIX Yyncell. Muorodwiensl. Panuonaisunie 24 1 | hitps://lesson.edu.ru
ypaBHeHus U HepaBeHCTBa. CHCTEMBI IMHEHHBIX YpaBHEHHI - - |
Oynkuun 1 rpaduky. CrenexHnas QyHKUHS C [EIBIM TTOKa3aTe/1eM 12 1 | hupsiflesson.edury
ApumeTHueckui Kopeih n-oi crenenn. MppaunoHanbHbie 15 - 1 ps: lesson.edu.ry
ypaBHeHUs i | i ,
[ToxazarenbHas Qyuxitis. IlokasartenbHble VDaBHEHHS 10 ! 1 | lipsilesson.edu.ru !
Jlorapudmuyeckas ¢y uxins. Jlorapudmuveckue ypaBHeHys 18 i 1 ! s !
TpuroHoMeTpuuecKue BLIpWKEHUS U ypaBHEHHS - 22 | 1 3 (s /lessom.edury.
[Toc1en0BaTeNbHOCTH 11 [1DOTPECCHH 10 1 I tps:/lesson.edu
Henpepoisubie pynkui. [ponssoanas - 20 1 I
[TorTopenne, 0bodme e, cHCTeMaTH3aLMs 3HAHHIH o > 3 2 ‘ -
Hmoco - - 136 | 10 1

11 kaace

Koa-60 uacos

Hihposeie (3nexmponnsie)

Hassarive pazoera (mexiot) Be Koutposnbhbie | | |pa_KTH‘iGCI\'HC i
. cer N . ‘ - OOPAZ0BAMETBHBIC PCCVPCHL
= —— == | — —
Uccnenosanme GyHKIM ¢ 1OMOLIBIO TPOH3BOIHON 22 1 '
[TeprooOpa3znas u unTer P 12 1
['padhiiku tpuronomeTpritecknx GyHKUMA. TpUroHOMeTpHUCCK IS 14 | -
HEepaBeHCTBA ‘
MppaioHanbHble. MoK reibHble # torapudmudeckue 24 T 1 | lesson.edu.ru
HEePARCHCTRA . J | | 1 .
Kowmiiiekensle guciia 1 10 5 1 ' esson.edury
HarypanbHble 1 Hensle uiicia 10 : 1 ' lesson.edusu
Cucremsl paHHOHa.’];i-I-I,i.\'. {1 PPALHOHATBHBIX [OKA3aTEIBHBIX I 12 L 1 | hups:lesson edu.ry
JOTaPHPMUAUCCKHUX YPuUBHCH Uil , I |
3azauy ¢ napaMmerpamu 16 i 1 | B




! Kou-60 vacos |
- t = ] e ]
Hassanue pazoena (mewt) l Konrposbheie | lpakruyeckie 4L R SR
= T, - -~ a~| -Beero . i B 00pPA306aMENLHBLE PECYPCDI
Thl aboTh! |
[ToBTOpEeHKE. 0000IICHHAE, CHCTEMATH3AIlMs 3HAHUI 16 2 btps: Aessoredu. iy’
Hmozo 136 10 https://lesson.edu.ru

PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «'EOMETPHUSI» (10-11 kaaccest, yriy0iaeHHbI YPOBEHb)

I'eomerpiist sBasgercs 0aHUM U3 0a30BBIX KYPCOB HA YPOBHE cpe/lHero o0Iero 00pa3oBaHus. Tak Kak oOCCreUHBACT BO3IMOIKHOCTD M3YUCHHS!
IUCLHMIIIMH €CTeCTBEHHO-HAYYHON HAaNnpaBlIeHHOCTH U [PEAMETOB IymMaHuTapHoro uukna. Jloruueckoe mbinieHue, GopMUpyeMoe MPH H3YUeHHH
00y4aronMMuCs MOHATHIHHBIX OCHOB T€OMETPHM. NPH J0KA3aTeNbCTBE TCOPEM M MOCTPOCHHMM UEMOYKHM JIOT HUSCKUX YTBEpPIKICHHH HPH pelleHui
FeOMETPHYECKNN 3a/1a4y. YMEHHE BblABUTATh U OMPOBEPTATh FHIOTE3h] HEMOCPEACTBEHHO MCIIOIB3YIOTCS [IPU PCHICHHH 3a7a4 €CTECTBEHHO-HAYUHOTO
MK, B YaCTHOCTH (PU3UYECKUX 3a,/1ad.

Lean m:vaenira yuebnoro nypea «leomerprinn

Ilenr ccsoenust mporpavynl yyeGHoro kypea «leomerpusi» na yraoyOnéHHOM YpPOBHE — pa3Biliiie MHAMBHAYAILHBIX CIOCODHOCT
O0yHalOIHUXCsl  (1PH M3YUYEHHHM 1COMETPHM, Kak COCTABISIOLIEH npeivietHol obmactn «Marematuka 1 urdopMatukar depes obecrieyerie
BO3MOJKHOCTH [[DHOOPETEHUS U 11C11071b30BaHMs O0lice TIIyDOKUX reoMeTPHYSCKUX 3HAHUIT 1 JeHCTBHI. CcrieiUUHBIX FeOMETPHH, 1 HEOOXOMIN bIN
JUISL YCTIEUITHOI O 11PpO(ECCHOHAITEHOT0 00pa3OBAHMUS. CBA3AHHOIO € HCITO 15 30BAHUEM MaTEMaTHKH.

IpuopiiieTHbIMU 3a1a4aMH KYPCEa FeoMeTpHi Ha YrayOon€HHOM YPOBHE, PacCHIMPSAIONIAMH M VCH IHBAIOMAME Kype 0a30BOro ypoBis.
ABIIAIOTCSI:

- PUCILHPEHHE TPEICTABICHUS O FeOMCTPHH KaK 4acTH MHPOBOH KyAbTYphI H (OPMHPOBAHHC OCOZHAHMS B3aUMOCBSIZH [COMETPHH ¢
OKPYKAIOLIHM M HPOM;

- (JOPMHPOBAHME TPC/ICTABICHHS O [IPOCTPAHCTBEHHBLIN (UIYpax KaKk © BaKHEHIIMX MaTCMATHYECKHX MOJIC/IAX. TO3BONSIONINN
OMHUCBIBATL #i 113y4aTh PaA3HLIC #BICHUA OKPYKaiOUEr0 MHpa, 3HaHie MNOHATHHHOro anmaparta no pasieily «CTepeoMerpus» y4eOHOro Kyped
FEOMETPHH:

. (upMHpOBaHHE YNCHHS BJIQJEThb OCHOBHBLIMH MOHSTHAMI O MPOCTPAHCTRCHHBLIX (GUIYPAX H X OCHOBHBIMH CBOMCTBAMH, 3HAHMHC
TeopeM., QOpAIY .l 1 YMEHHE UX HPHMCHSTh, YMEHHUS JI0KA3bIBATE TEOPEMbI H HAXOANTH HECTAH AapTHBIE CIIOCO0L! PCILEHHUS 3a/1a4:

- (JOPMHUPOBAHKE VMCHUS PACIIO3HaBATh Ha YePTEKaxX. MOICIAX U B PEaIbHOM MUPe MHOTOIPaHHiiKi 1 Tejla BPAlICHHs. KOHCTPYHPOBATL:
FEOMETPHYUECKIC MOJICTH;

- (HOPMHPOBAHKE NOHHMAHUS BOSMOKHOCTH aKCHOMATHYECKOIO TIOCTPOEHHs MaTeMaTHIECKUX Teopiil. (JOpMEpOBaliie HOHUMAHHS POILLi
AKCHOMATUKH 11PH TTPOBEICHUH PaCCyIKICHUM ]

- (JUPMHPOBAHME YMCHMS BAAAETb METOAaMK JA0KA3aTENbC 1B U alIFTOPHTMOB PCLICHMSL, YMEHHS X LIPDHMEHSATD, POBOLHTH 10KA3aTelbHbiC
pacCy X IeHHus B XO/Ie PELIEHUS CTEPEOMETPUYECKUX 3a/1ay M 3a1a4 ¢ NIPAKTHUECKUM collepikaHneM. GpopMHpoBatiie lpeacTasietis 0 HeobX0MMOCT!H
JI0Ka3aTesbeTs Pl 0O0CHOBAHUI MATEMATHYECKUX YTBEPKACHHH H PO aKCHOMATHKH B [IPOBEICHHH JCAVKTHEHLIX pacCyKaeHHIi:

- PA3BUTHE M COBEPUICHCTBOBAHUE MHTE/UICKTYANBHBIX 1 TBOPYECKUX CIIOCOOHOCTEH O00YHUaIOUIMXCSA, MO3HABATE/ILHONW AKTHBHOCTH.
HCCIIE0BATE IbURMX YMEHUH, KPHTHYHOCTH MBIILICHHS, HHTEPECa K H3YUCHHIO FCOMETPHH:



- dbopMupoRranHe (YHKIHOHATHHOW TI'PaMOTHOCTH. PEIEBAHTHOM TEOMETPHU: YMEHMs pacrlos3HaBarh [POSBIEHHS TEOMETPUYUECKUX
NOHSATHII. OOBEKTOB 1 3aKOHOMEPHOCTEH B PEAbHBIX JKH3HCHHBIX CHTYALMAX M IPH H3YYeHHH JPYTHX YYEOHBIX [PEJAMETOB, MPOABICHUS
3aBUCHMOCTeH U’ 3aK0HOMepHOCTEH, MOIETHPOBaHMS PedlbibIX CUTyaluMil, MCCIEI0BaHU TOCTPOSHHBIX MOMENei. MHTEPIPETAINA TTONYYCHHBIX
pe3yIbLTaTOB.

(OCHOBHBIMH COJIepKaTeIbHBIME NTHHUSAMU yueOHoro wypca «l'eomerpusin B 10-11 xiaccax ssustores: «[Ipgmble W [I0CKOCTH B
npocTpaHcTBe», «MHororpaHHukmy, «Tena BpateHus»., « BeKTOph! # KOOPAHHATEL B TPOCTPAHCTBEY. «J|BHIKEHHS B TIPOCTPAHCTBEY.

Cdopmynuporarinoe B PI'OC COO tpeboBanue «ymeTh ONEPUPOBAThL NMOHATHIMHUY. PEICBAHTHBLIX FeOMETpHUH Ha YriayOaEHHOM ypOBHE
obyuenust B 10—11 kiaccax, OTHOCHTCS KO BCeM COJepsKaTe/lbHbLIM JUHUSAM y4eOHOro Kypca, a JopMHpPOBaHHE JTIOTMUECKUX YMEHHH pacrpene/sercs
HEe TOJILKO IO COJIep/KaTebHBIM JMHUSAM. HO ¥ 1o roaaM oOyueHus. Cozepixanue obpazoBaHMs. COOTBETCTBYIOIICE MPEAMETHBIM pe3yibTaram
oceocuis Denepanbroii pabodel MPOrpaMMbl. PacHpeaesIEHHEIM 110 rojiaM 00y4YeHus, CTPYKTYPHPOBAHO TaKUM 00pa3zoM. 4ToObl KO BCEM OCHOBHBIM,
MPHHIMIHAILHBIM BOIIPOcaM odydaromuecs: 00palianich HeoIHOKPATHO, YTO 1103B0MISeT OPraHu30BaThL OB/IAJeHHE IeOMETPUUCCKUMM NOHSTHAMH U
HABBLIKAMM [OCJIEI0BATC IHHO M IIOCTYNATeNbHO. € COOMIOAeHNENM TPUHIMIA [IPEeMCTBEHHOCTH. @ HOBbIEe 3HAHHUS BKIOYaTh B O0UIVIO CHCTEMY
TeOMETPHUSCKUX IIPEJIC TABICHUH 00y atoIIMXCsl, paciuupsist U yiivossis e€, odpa3yst 11pOUYHbIE MHOKECCTBEHHBIE CBSI3H,

[Tepexo K u3ydeH 0 FeOMETPUHU Hd Y11YOIEHHOM YPOBHE [103BOJISIET:

- co31arh YCA0BMS Has auQQepeHUHanMH 00y HCHMS, TOCTPOCHMS MHAMBHAYANLILIX 00pa3oBaTe/iLHLIX MPOrpamMM. 00CCHEeYUTh
yriayv0. 1IEHHOE U3YUEHHC 'COMETPHH KaK cocTapasiiomieii yuednoro npeamera «MaremaTukay;

. MOJATOTOBI I OOVHAIOMUNCSH K HPOJOIKEHMIO H3VHEHHS MaTeMaTuku ¢ y4éron sbidopa Oyayuich npodeccun. odecliednBas
IIPEENC TESHHOCTE MEZAU Y OOLIUM B PO ecCHOHANBHBIM 00pa30BIHHEM.

MECTO VUEBHO!I O KVYPCA «'eomerpusty B yuednoy niane
('ornacHo yuebGHoMY rmany, B 10-11 kaaccax uzyuaercs vio1vOnéHHbIH yueOHBIH Kype «l'eoMeTpiisy. KOTOPBIH BKIIOYAET CAEAYIONINE OCHOBHBIC
pazielibi cojlepikanus: « | Ipsnble U IIOCKOCTH B IpocTpaHcTrey. « Muororpannuku». « I'ema spauiciiisy». « BeKTOpbl # KOOPAMHATBI B [IPOCTPAHCTBEY,
«JlBu7KeHIS B MPOCTPaHCTECY.
B yueOHOM niaHe Ha H3y4EHHE Kypca I'eOMETpHH Ha VIV OJIEHHOM YPOBHE OTBOJUTCH 3 VHCOHBIX yaca B HEICTH) B TEYEHHE KWK/I0TO roja
odyucnus. Beero 3a 2 ro1a odyuenus — 204 1aca.

COJEPKAHULE YHEBHOI'O KYPCA «I'eomerpusi»

0 KJACC

Hipsvble 0 ILI0CIKOCTH B HIPOCTPanCi Be

(JCHOBHBIC MOHSTISH CTEPEOMETPHIL. | 04UKa. IPAMAs. ILI0CKOCTE. HPOCTPaHCTRO. HIOHATHE 00 aRCHOMATHYCCKOM [HOCTPOCHHK C1CPCOMETPHE!
AKCHOMBI CTEPEOMETPIH ¥ CACACTBHS U3 HIN,

BiauMHOEe  paciio/iokKeHHe TpsMbiN - 8 IPOCTPAHCTEC.  (IePECEKAIONIMECsH.  Napaiie/ibibic 1 CKpelluBaionecs npsamiie  Hpnanaxy
CKPEILABAIOAXCS HPsinbix. TTapalliiebHOC b HPAMBIX W IIOCKOC 1eil B BPOCTPAHC TS HAPALISILHLIC HPSMBIE B 1DOC T PAie 1B, HAPAILAC 1hHOC 1L IPEX
HPIMbIN, lapaiilelbHoc s ppaMolt ¥ nuockocty, Tlapamienshoe i HeHTPaiIbHOE HPOSKTHpORatie. u300pameue (uryp. OCHOBH L crOHCTBA
MapaIICaLIOro mpoertiposanng. Maobpamenie Guryp B napaiieibHoH MPOSKIHK,. YTThI ¢ COHANPABICHHBIMI CTOPCIIAMIL YTOI MENAY NPAMBIME B



npocTpaHeTre. |lapanaeabHocTh MA0CKOCTEH: napaiieiibHbie II0CKOCTH. CBONCTBA MAPAIIEIBLHBIX NMI0CKOCTEN. |IpocTeiiime mpocTpaHCcTBEHHBL
(GUrypBl Ha MNOCKOCTH! TETPAP., HapaiIeenuiel. oCTPOCHHE CeUYeHM .

[MepréranKyIgpHOCTh NPSMOIl U NIOCKOCTH: NEpIenanky/IapHbie IpaMbIe B IPOCTPAnCTBE. HPSIMBIE NapallielbHbe W HepuetInKyIapibiE K
MJAOCKOCTH. MPU3HAK NEPHCHAWKVIAPHOCTH NPAMOIl M IJIOCKOCTH. TeopeMa O nOpaMoil  NeprneHAMKVIIPHOR MI0CKOCTH.  (JPTOTOHAIBHOC
NpoeKTHPOBanue. | leprneHAuKyAsIp ¥ HAKIOHHBIC: PACCTONHUE OT TOUKH J10 [LIOCKOCTH. PACCTOSHUAE OT NPAMOil 10 TIOCKOCTH, HPOCKIMs PUIYPL! Ha
MITOCKOCTh. [leprnennkynapHoCTb NIOCKOCTEH: MPH3HAK NePHeHIHKYISPHOCTH ABYX rutockocteit. Teopema o 1péx nepneraryaspax.

Vrapl B IPOCTPAHCTBE: VIOK MEKAY HpAMell ¥ [UIOCKOCTHIO. ABYIPAHHBIA Yron. 'mHelHbil vron asvepawnoro visa. Tpéxrpanusii u
MHOTOrpannele viisl. CBOHCTBA IIIOCKUX YIIOB MHOPOrpaHsoro yria. CBoiicTBa MJIOCKHN M JABYTPaHHLIX VITIOB TpEXrpaHHoro yrna. Teopembl
KOCHHYCOB W CHHYCOB U1 TPEXTPAHHOTO yria.

Muororpanuikn

Buabl M0 OrpaHHHKOB. paspéprka MHoOTorpanunka. lpusma: n-yroasHas npusya. (pgMag ¥ HaxIoHHag Opu3Mbl. OOKoBag U N0aHas
AORCPXHOCTE nph2vbtl. [lapanaenerinesn. npaMoyroanHLii napanaenenunes u ero cpoicrra, Kparualinye 119111 Ha MTOBEPXHOCTH MHOTOFPAHHIKA
Feopema Dilaepa. Hipocrpanersennas Teopema Hudatopa, InpaMiaa: n-yroibhas nupasMiic HpasmibHas 11 yeeuéinas mupamiiin, CBoiictsa pédep
it DOKOBBIX rpaiicii lipaBiibHol nupaviibl Tlpapiisisie MHOOIPAHEIKH! NPABKILHAS 1PIVIA 1 HPABHALHAY LHPAMMAA, HPARH. (LIS TPEYIOMbH Y
ANPAMEAA U panissaell Terpanap. k30, Ilpeacrariciiie ¢ npaBUABHBIX MHOTOIPAHHMKAN: Ok TUVIP. TOASKaN 1P H HKOCAdIP.

Bbrupcsicine yJIeMEHTOB MHOMOIPARHHKOB! pIOpa. quarcHanu. vrabl [nomans 0oroBoH noepxitociil 1 HOJHON HOBCPXHOCTH TIPSMO
APH3MbL, THIOL LT, OCHOBaHMIL Teopova o 0oKoBo# orepxHocTd npavoil npusMbl [Lone 1 O0KOBOH HOBUPNHOCTH B NOBEPAHOCTH TPABHIABLHO!
THPAMMIBL, TeCpein o IOMAM yeeudnnol nupamMu i

CHMMe i B NPOCTPAHCTRE. MISMEHTBI CHMME DI NPABHALHLIN MHOIOIPAHHUKON. ( HMMETPHS B [1aiitibHOM MHOTOT PAHHMKE: CHMMET]H
MapaeACTIHII, Il CUMMETPHS TPARIIBHBIX MPHUIM. CHAMCETPHS MPAaBHILHONR THPaAMUJIBL.

Bex7op:n: 31 woopAHHATE! & HIPOCTPAHCTRE

Tlousaris: wexrop B OpocTpaHCTIBE. HVIACHEOI  BEKTOP. JUIHHG HCHYIEBOIO BCK!OPA. BEKTOPL! KO.LUMHEAPHBIC. COHANPABICHHDIC
OPOTHBOIIONOH 0 S APABICHHBIC HeKTOPBL. PaBeHCino sekTopoB. Jleficisusg ¢ BEKTOpaMU: CIOJKEHHE U BbIYIHTaHHE BEKTOPOR. <\ MMa HECKOMbK I
BEKTOPOB, VYMHOUCHIE BEKTOpa Ha wicao. Croferin caomenus Bextopon. CpoHeTBa YMUOKCHHA BEKTOP! Ha uncAo. HoHdaTie KoMIIaHapHsi.
sextopsl. TIpusiiur KOMIDIAHApHOCTH TPEX BEKTOpo: pasnno napaiicaennunera. Teopeva 0 pasaomkeHii BCKTOPa N0 TPEM HCKOMILTAHAPH i
pewropaM. Hpsivosroapsas cueress KooparHar B upocipancrse. Koop.imnarel Bekropa. Crsish MEKILY KOOpLIHATAME BEKTOPA U KOOPAMHATAM |
roteKk. Yros Meucty rexropamit. CRUISPHOE MMPOH3BE. 1UHIC REKTOPOB.

11 KJIAC(

Teaa spanieHus

IouaTus: 1IMIMHAPHYCCKAs TOBSPXHOCTb. KOHITUCCKAST TIOBEPNHOCTH. Cepryeckas fIOREPXHOCTL. OLPA3YIOINME NORCpNHOCTeR. lena
BPALHEHUSIT LUIHAD. KOHYC, YeeufHubii KoHyc. cdiepa. wap. B3aumuoe pacnonomenme cepbl H MIOCKGC M. KacaTelbHas 1110CKOCTE K cdep
WMsolpamenne 1ei spatlteHHs Ha nioekoeti, Passéprnn inomaapa u xodyea, CumMerpis cdepi 1 oiapa.

O8bEM. OcHondple CBORCTBY 00BEMOB Tea. Teopema 00 00BEME PHMOVIOABHOIO NAPLUICACTIUIICAA W CICICTBHS N3 Hel. O0néM npamoii o
HAKAOHHO'T MPU3MLL IMUTHHAPA. THPAMIJIL M KOHYCd. LJOTLEM mapa ¥ IHapoBIro cerMenTa.



KoMOHHAIMK T BPalieHHst H MHOTOTPaHHUKOB. | Ipu3ya. Bnncannas B iMHIP. ONHCanHasg OKo10 1iunapa. |lepecedenue chepnl i 1apa ¢
II0CKOCTRIO. Kacanue wapa u cdepbl maockoctbio. [ons THe MHOPOFPAHHUKA. ONHCAHHOTO OKOJIO chepl. Cpepsl. BOMCAHHRON B MHOTOrpaHiiunK i
Teno Hpafienud. e o

Il7001a16 TOBEPXHOCTH WWIMHApA. KOHVca., miomaas chepsl B e uacreil. llojobue B npocipanctse. OTHOmEHHE 00LEMOB, NiomaneH
noBepxHocTei nojodbupix Guryp. Ilpeodpaseranne noaotns, romotetus. PeieHue 301a9 Ha NMIOCKOCTH ¢ HCITONB30BAHIEM CTEPCOMETPRYICCKUX
METOIORB.

[Mocrpoenue ceueHHl MHOIOIPAHHMKOB W Tell BPalUeHua: CEYSHHS LMIANAPA (Mapaieabio |1 HepHeHAHKYASPHO OCH). CeYEHud KOHYCa
(mapanienbHble OCHOBAHHIO M NPOXOIAIINE YEpe3 BEPINUHY ), CCUCHHA [IApa. MCTO.AbI HOCTPOCHHS CUUCHHIT METOJ CICI0B. METOI BHVTPEHHCTO
MPOEKTHPOBAHNA, METOJT IEPCHOCA CEKYIIETT IOCKOCTH.

Berropsl ¥ KOOpP/IHHATHI B IPOCTPaHCTBE

Bewropsl B poctpadctee. Ornepauun Hal BeKTopami. BerropHoe yMHOKeHHe BekTOpoB. CBOIIC ! a BCKTOPHOr0 yMHOKEHHS. [ipsvoyvroinbas
cuctena KoopiaMHaT B npoctpapcrse. Koopanuare BexTopa. Pasgoxenue Bektopa no daszmcy. Koo 1HHATHO-BEKTOPHBLIE METOM PR DEIIcHIN
FeOMETPHYECKHX 3a/4ad.

ABnaeHs B APOCTPAHCTRE

Jstokenns npocrpaiicrsa. Orodpaweiiug. Mpmwxenus # pasederso guryp. Udmme cpoierny uiwennil. Buas apuennii: napa i cianuni
NEPCHOC. HCHTPATLHA CHMMCTPHSL .3ep{{a‘sn,,-...:.[ qn-lzx-:@'l‘pk:s;. HOBGPEOT BOKPYT npsivioit | ig}coopz}'mlsuu:;.. o00mst, Tpssas 11 cdepa Hiaepu

HPE AMETHDBIE PE3YJIBTATDI yuctnoro kypea «l eovierpus»

Ocaoenue yyeOHoro xkypea «l'eomeTprsi» na yriaydaéuHom yvpoBHe B 10-11 kiaccax Z0KHO 00Cc!ic i MBATh AOCTHKEHHE CIAYIOMINX
OpeaMe rHbIX E)'S}]EiinB&TE.‘TI:HbIX ;’)C'}YIILTHTOBI

T wrae

CBOOG 11O CHCPHPOBATH OCHOBHLIMH MOHATHINI| CIEPEOMETDHI 11711 PEIUCHUN 3214 11 (IDOBEIACHIM Mit i I THHECKHN PACE VK 1CHUITE

TPHMCHS {1, AKCHOMB] CTEPCOMETPHE B CACACTRIS 13 HIAX MPH PCLICITHK FEOMETPH ICC K HN 3aiad:

KAACCH(HILPOBATE B3AHMHOC PACTIOAOKEHHT [IPHMBIX B HPOCT Patit TBE. IIIOCKOCTCH B HIPOCTPAHCTBE. (1] ibIX K [IAOCKOCICH B HPOCTPAHCT By
CBOOO. 11 ONEPHPOBATE NOHS THAMM, CBA3AMILLIMIT ¢ VITIAMH B LIPUC T PAHCTBE: MK iy HPSMBIMHU B TIPOCT iU B, MEAULY HPIMOR M IIOCKOC THi0:
CBOOO. [HO ONEPUPOBATE MOHSTHAMH. CBA3AHIBLIMIL ¢ vnoroz‘p;-:;mz:;\'u\m:

CBOOO. LIty PACTIOZHABATE OCHOBHBIE BIIBI MHOIOI PAHHHKOB (NP 1kl THPAMHAA. TIPANOYTOABHBIT papu i ienunea. Kkyo):

KnaccHdupoBaTH MHOTOIPAHHUKH, BBIOHPL OCHOBAHASA 115 !\.idLLM(}JHkaLﬂlH.

¢B0GU HHio GICPHPOBATE MO THSAMM, CBA3aHiibiMi ¢ CEYSHHEM \iiiai OFPAHHUKOB 11 i0CKOC | bIO:

BTG, (H3 { b HAPALICIBROC, LCHTPAIBHOS H P 101 GHATABHOC HPach HHPOBAHKE (PHIY |3 Ha 1LIOCKOCTh. Bbitiv. i th H300PamCHiis (PHIYP HE [Livw KuL i ke
CTPOU I'b CCHCHMUS MHOTOIPAHHHKOB PASANUHBIMH METOZAMU. BuILOIHSTE (BBIHOCHSLIC ) HIOCKHE YEPTEXI 11 DUCYHKOB MPOCTHIX 0OBEMHBIN (111 VP BIA
CBEPNY. COUKY. CHU3Y!

BLIUMCHS 1L HIIOLIAAM HOBEPXHOCTEH MHOIOIPAHIMKOB (IIPU3MA, HEPAMUIA), FEOMETPIICCKEX Tell ¢ HpHvicieHdeM QopMy.L:

CBOOOANO ONEPUPOBATh MOHATHSIMHI: CHMMCTPHS B MTPOCTPAHCTBC. CHTP. 0Ch H TIIGCKGCTHL CHMMETPHI. TICiITD. OCh M MIAOCKOCTE CHMMETPHIT (M1 YPBI:
CBODOIIHO OTICPHPOBATH NOHATHAMM. COOTBETCTEY IOMMMH BCKTOPAM ¥ KOOPAMHATAM B HPOCTPAHCTBE:



BRINOTHATh JICHCTBIS HAT BEKTOPAMH:

pelaTh 3aNaul HA JOKA3ATE/NLCTBO MATEMATHYECKUX OTHOLICHHH M Haxoxienue FEOMETPUICCKHN BEAMUMH. [PHMEHSS H3BECTUbIE METOMIbL HpH
pelnehiny MaTeMaTHIECKNX 3a1a4 HOBLIIEHHOTO i BLICOKOTO YPOBHS CITOKHOCTH: ' '
PUMEHSATE DPOCTEHINHE MPOTPAMMHLIE CPEACTBA B ICKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMDI [1DH PEHICHHH CTEPEOMETPHYECKIX 3a/1aY:

H3BIEKATh, MPEOOPA3OBLIBATE U HHTEPIPETUPOBATH HHPOPMALIHI) O TPOCTPAHCTBEHHBIX TCOMCTPIYCCKHX GHIYpaX. HPEICTABICHHYIO Ha HCPTEKAN 1
PHCYHKaX:

IPUMEHSATD TONYUCHHBIC 3HAHMA HA [IPAKTHKE: CPABHUBATL M AHAIWINPOBATH PEAIbHBIC CHTVALIHIL TIPUMEHSTL H3VHSHHDLIE HOHSTHS B IPOLECce
HOUCKA PELICHHS MaTeMaTHYeCKH COPMYTUPOBANHON 1NPOOAEMBL MO IETHPOBATh PEANLHbLIC CHTYAIHH Ha S3BIKE TeOMETPHH. HCCIe10BaTh
MOCTPOSHHBIE MOMCHU € HCTIOIB30BAHUCM TEOMETPUYICCKHX TOHATHH W TeopeM. ammapata atieSphl, peiarh NpakTHYeCKHe 3a1aus. CBI3aHHBIC ¢
HAXOKACHHEM FCOMETPUUECKIIX BEAK il

HMETE MPEACTaBICHNS 00 OCHOBHBIX 3TANaxX Pa3sBHTHA ICOMETPHH KaK COCTARHON yacT GyHIaven1a Pa3sBUTHE TEXHOI0M,

il raace

A 'ix‘ﬁ{\,f{li() OIICPHPORETH TOHATHAMH. CHAZAHHBIMHM C 1HHLTIH, IPH'-I'CC}\'OH, KOHIHUCKOR | C(l}t’_‘pi-llh."- Rl HOBEPXHOCTANMI. OO LMCHSITE CHOCOUR HOAYHCHWHR

HCPHPOBATE NOHH TIIMUL CBA3AHHBIMI ¢ TENAMY BPAniCH I [IMIHHAPOM. K01y CoM. chepoii i 1upom:
PUCHO3HABATE TCHd BPAICHUA (HUIIHL . KOHYC. cepa i1 111ap) # 06BACHS 1 CHOCOBBI HOMYHCH 4 (¢ BPALICHHA

CCHMHLMPOBA L BIaUMHO Paciloisienie cepst ¥ 11 10CKOCTH:

AHCIATE BEIWHIHB! JIEMEHTOB MUOTOIPAHHHUKOE il ¢/l BPALICHHA. OCLEMBI H MAOHIA 1 (I0BEPXHOCTEH \MIOIOTPAHHHKOR 11 1¢/1 BPALIEHIS.
COMETPHYCCKHN TCI ¢ NTPHMEHEHHENM (DOPMVIL
CHOOOARO OBCPHPOBATH MOHSTHAMY. CBA3AHHBIME ¢ KOMOMHALMAME TC/1 BPAILCHHS B MHO! Ol DUHHIKOBD MHOIO! DAHHMK, BiMcaiiLii B cdepy 1

HHcanabil OKOAO cepbl, cepa. BIHCIHHAS B MHOTO! DO MK WIH TEI0 BPiiieHus:
LETHCIIATH COOTHOICHUS MEHILY TUIOILLISMH TOBEpNiiog ¢l H 00BEMamMH 110 10DHBIX Tel:
S0OpAKATE UIYHACHMBIC QHTYPBL. BHITOIHATE (BBIHOCHLIC) TUIOCKHE YEPTCatl U3 PHCYHKOB 1110C 1 LIX OOBEMHBI (MIIVD: B CBEPNY. COOKY, CHIITY
POITH CEYCHUS T BPALICHHS;
LBICKATD, HHTCPHPCTUPOBATE B HPEOOPAZOBLIBATE HHDOPMALMIO O IPOCTPUICTBEHHBIX I€OMC IPIHeCKUX QHIYDAX. IPEACTABACHHVIO 11 YepTeKax i
HCVHREX:
#000/IHO OIIEPHPOBATH TIOHSTHEM BCK 10D B TPOCTPAHCTRC!
LUEOTHATD OTIEPATIEH HAL BEKTOPAMi:
$11GBATH [IA0CKOCTL YDABHEHHARM B ACKUPTOROH CHCTEMS KOOPIHHAT!
PCHIaTh FEOMETPHYCCKHE 33/1a%K Ha BLIMHCICHHE YITIOB MUKAY OPAMBIMH H 1LIOCKOCTAMH. BbIHHCICHNE PACCTOSHNI 01 TOYKH HO ILIOCKOCTH. B HLEJIOM.
it TIPUMEHCHHUE BCKTOPHO-KOOPAMHATHOTO METOAA IPH PLIHCHUN;
CBGOOHO OTEPHPOBATL NOHATHAME, CHBAIBHHBIMU C JBWIKCHIICM B TPOCTPAHCTBE. 3HATB CBONCT A /I BHAKECHIH:
BEITOIHATE H300PERSHHA MHOIOIPAUIHIKOB H TEA BPaliCing IPH HapaiiciibioM HEPEHOCE. HCi 1 paibHON CHMMETPilit, 3ePKaIbION CHMMETPIH. Hpi
(UBOPOTE BOKPVT Mpaxioil, npeodpasosaniig moolbus:
CIPOUTE CCUCHMS MHOTOIPAHHUKOB 1 T/ BPAILICHAY . CeMCHMS LAHHAPE (HAPQIUICHRHO | HCDICH THKYIAPHO OCH). CCUCHRS KOHYCA (1apalieibHble
CUHOBAHIHO Y IPOXOAALIME YePes3 BEPLUKHY J. CeUYeHUs 1iapa:



HCITONB30RBATH METOABI NOCTPOSHHS CEUCHHI: METO/T CTIE0B., METOJI BHVTPEHHETO MTPOCKTUPOBAHUSA. MCTOJ1 ICPEHOCE CEKVIIEH ITIOCKOCTH!
JOKA3LIBATL ICOMETPHYCCKHE YTBEPAICHHS: _

npuMersTs reomerpuueckue (GakThl Ui T peilienis - CTePeOMeTPHUESCKHX 3aiad. Hpeidiaralonux HeCKoABKO Waros peienud, €Cim Yeiosus
MpHUMEHeH W 3a1aHbl B ABHOI 11 HessHOH Gopme:

peniaTh 331449 Ha J0Ka3aTeApCTRBO MATEMATHYECKHX OTHOILCHAN W HAXOK/ICHUE FEOMETPHYSCKHX BE/THUHH!

NPIMEHSITE [IPOTPAMMHBIC CPENCTBA H JIEKTPOHHO-KOMMYHHKAUHOHEDBIC CHCTEMBE PH PCLICHHM CTEPLOMETPHYECKUX 3a/1a4:

MPUMEHsITH HOAYUEHHBIE 3HAHIS HA APAKTHKE! CPABHUBATHL. AHANH3HPOBATb W OLUSHHBATL PEAbHBLIC CHTYALMM. HPHMEUSTL M3YVYEHHBIE NOHATHA.
TeOpeMbl. CRONHCTBA B MPOIECCe HOMCKA peilieHlist MareMaTudecky CHOPMYIHPOBAHHOH NPOOJIEMBbl. MOACITHPOBATh peaibHble CHTYAIMU Ha sihIKe
FCOMETPHIL. HCCICAOBATE OCTPOCHHBIE MOACTH ¢ MCMOAB3OBAHHEM [COMRTPHUCCKHN MOHATHI I TeOpeM. anuapara aiaredphl. peniaTh Npak rHiceKne
3AA4H. CBIGHHBIE C HAXOKACHHEM FEOMETPIYCTKUN BEAHYHH]

HMETH Npe icTaBieHnd 00 OCHOBHLIX 3TANax pasiilrits FreOMETPHN Kax COCTABHOR YacTl (VHIAMEHTA PA3BHTIA TEXHOAOIHL
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PABOYASA IHPOI PAMMA VUEBHOTO KYPCA « BEPOSTHOCTH U CTATHCTHKA» (10-11 kaacenl, ViiydJIeHHbIH YPOBEHD)

Hemn msyuenus viaeGuoro kypea « BepogTHOCTE W CTaTHCTHRAY

Vuebublil Kype « BeposTHOCTE 1 CTATUCTHKA» YIIIyOIEHHOrO YPORHS SBISETCS MPOJIOIKEHUEM B Pa3BUTHEM OJIHOWMEHHOTO yueOHOro Kypcea
yrayOiEHHOTO ypOBHS Ha ypoBHe cpeiaHero obmero ofpasoBanus. YueOHBIH Kype NpeanasHaveH /Uil (OPMHUPOBAHUA Y OOYYaroLMXCs
CTATHCTHHECKON KYILTVPHI YU TOHUMAHUSI POJH TEOPHH BEPOSITHOCTEH Kak MATEeMaTHUECKOro HHCTPYMEHTa Ul W3YUeHHs CIyyaiHbIX COOBITHI,
BenMuME ¥ mpoueccoB. [lpu m3ydennu kypca oboramarores npeacrapiedis OOYYalOUMXCs O METOJax HMCCiIe10BaHus H3MEHYMBOTO MHUpa.
pPA3BHBAETCS NMOHUMAHHE 3HAYMMOCTH M OOIIHOCTH MATeMaTH4eCKHX METO/10B ITO3HAHHMF Kak HCOTHLEMJIEMOH 49dacTi COBPEMEHHOI0 eCTeCTBEHHO-
HAVYHOTO MHPOBO33PEHUS.

Coziepkanue y4eOHOrO Kypca HalipaBJIieHO Ha 3aKpelUIeHHWe 3HaHWil. IIOTYYEHHBIX NPH H3YUEHMH Kypea Ha YPOBHE OCHOBHOIO OOIIETro
obpaszoBanng, U Ha PA3BHTHE HpeICTABICHUHE O CiyuyalHBIN BEIHUMHAX ¥ B3A/AMOCBA3AX MEKI) HUMH H& BaKibin IIPHMEpPax, CIOKETbl KOTOPBIX
MOUEPHHYTH W3 OKpYKalolero Mupa. B pesynsrate y obyuarommxes J0kHO cQOpMHpOBaThes lIpeAcTaBiedne o Handonee ynoTpeOUTEIbHbBIX U
00LIMX MATEMAaTHHYECKNX MOCNSX, HCIOL3YeMbIX JUISl ONMHCAHUS aHTPOIIOMETPIUECKHUX U AeMOIPAHUECKUX BeJIHUiiH, [IOTPEIIHOCTEH B pa3indHble
pOdd M3MEPEHUSIX. IHTCALHOCTH 0e301Ka3HOH paboThl TeXHMUECKHX YCTPOiiCTB. XapaKTEPUCTHK MACCOBBIX SARICHIHT N MPOLECCOB B OOLIECTBE.
VueSubii kype #Biscics 0a30l s OCBOCHMS BEPOATHOCTHO-CTATHCTHYECKIIN METCHOB, HECONOAHMBIX CHEIHLIHCTAM HE TOJbKO HHIKCHEPHBIX
CNCHHAIBEOCTEN, HO [8i0Ke COHANBHBIX H MMCHXOJOTHYECKHN. TOCKOJABKY COBPCMEHHBIC OOILCCTBCHHBIC HAYKH B 3HUHUTENLHON Mepe HCIOMb3YIOT
annapat agamiza Gooninix gaaHpix. [lenTpansHyio dacts vueGHOro Kypea sinumaer obcyikierie 3akoHa Ooibiiy uHceen — QyHIaMEHTATbHOTO
3@K0Ha MPAPOALL BMCIIErd MaTeEMaTHHCCKYIO (POPMATH3AILHIO.

B CooTBercisiy ¢ VKa3aHHLIMK LEIIMH B CTPYKTYpe yueOHoro kypea «BepoSTHOCTL W CTarHCTHKAa» Ha 31.1vOAEHHOM YPOBHE BblICJICHBI
oCHOBHBIE cogepxare tninie muHu: «Coyuaiuble coOBITUSA 1 BePOSTHOCTHY» M «( nydaiHbIe BEJIH4iHbI B 3aKOH QOJILLIIN YHCEID.

TTOMHMO OCHGHELIN JTHHAR B VUCOHBIR KYPC BKIIOHSHB! JEMEHT! TCOpHH TpadoB # TCOPHI MHOMKECTB. HeODNOIUMBIE JUIS 1HOJHOIIEHHOIO
QCBOCHMS MaTepraia a0 y4eOHOro Kypea i CMeXHEIX MATEMATHYECKHX YHCOHBIX KVPCOB.

Conepoxanvic ntikn «Cinyvaiiibic COOBITHS M BEPOSTHOCTU» CJIYAMT OCHOBOH Ul (DOPMMPOBAHMS 1IPC ICTABICHHA O pacnpeie/IeHuu
BEPOSTHOCTEH MENTy 3HAUCHHMAMM CIVHAliHbIN BeIM4MH. Bamiuyro 4acTh B J10i cojlepKarelnsHol THHHA 3aHUMACT (13VHCHHE FEOMCTPHHUCCKOTO H
OMHOMHAIBLHOrO pacipe/1cHeHnit 1 3HAKOMCTBO C UX HENPEPbIBHLIMU aHajlorani — MOKa3aTelbHLIM i HOPMAIbHbLIM PuciPe/IeIeHUIMH.

TeMBl, CBSI32HHLIC ¢ HEMPEPBIBHLIMM CAYYAHHBIME BCIHYHHAMH M PaclipeIeeHHAMHU, aklCHTHPYIOT BHUMa e 00yJalOMMXes Ha ONHCAHUN U
H3VUCHHUH CHyYaHbix SBICHHI ¢ [OMOUIBIO HEnpepbIRHLIN  QYHKIME. (OCHOBHOE BHHMAHHE VACHMETCH NOKU3ATEIBHOMY H  HOPMajibHOMY

pacnpeie/IeHusM.

B vuebHOM Kypee [IpeayCMaTpUBICTCsS O3HAKOMHTEILHOE M3YHEHUE CBA3H MEKAY CAVHAHHBLIMHM BeIMYMHANMK W ONHCAHUE 3TOH CBA3M C
MOMOUIBIO KOG HLNeHTA KOPPIKLHI 11 Cro BRIOOPOUHOIO aHaaora. DTH YICMEHTHl COMEp/KaHHs PA3BHBAIOT 1CMy «/lMarpaMMbl pacceuBaHUsD),
W3VHCHHVIO HA YPOBHE OCHOBHOTO 0ob11ery 00pa3oBaHus. ¥ BO MHOIOM ONHPAKITCs HA CBEJEHMS H3 KYPCOB aaredphbi i rcOMETPHH.

EIIé OfMH 21eMEHT COAepsKanis. KOTOPBIH npeaiaraeTes Ha O3HAKOMHTEILHOM YPOBHE — MOCIEA0BATEILIOCTL CAYYAHHBIX HE3aBHCHUMBIX
coObITHI, HACTYNAIONIMXY 8 €AMHUILY BpevieHH. O3HAKOMIICHHE ¢ paclipe/le/leHiieM BEPOATHOCTEH KOIMYECTBA Takiy CoObITUH HOCHT PA3BHBAIOLINN
NAPAKTEP M SABJISETCs AK 1Y AIBHBIM s ON 1Y HIMX a0UTYPHEH TOB. HOCTYNAIOLLIX Ha YIeOHbIe CHICHMAILHOCTH, CBS3atbic ¢ ODIIECTBEHHBIMHK HAYKAMH,
HCUXO0JIOTHEN U YIIPABICHHUEM.



MeceTto yuedHoro kypea «BeposaTHOCTh H CTATHCTHKA» B VUeOHOM miaHe

- . CorsacHo ywebnomy many B 10—l11 kijaccax usydaercs yueOHbIH Kype «BeposTHOCTh H CTATHCTHKAY, B KOTOPBIH BXOIAT. Pa3/ieibl:

<<Cnyqapmble CobpiTus 1 BeposTHOCTH» U «Ciyyaitnblie Bednunubl ¥ 3aK0H GOTBITHX YHCEy. ™ =
B yueOHOM nuaHe Ha W3y4YeHUE JaHHOTO Kypca OTBOAMTCHA | yueOHBIl yac B HEAENO B TEUEHHE Ka#JI0TO roja 00yUYeHHs, BCETO 3a ABa roja

obyuenus —68 yueOHbIX HaCOB.

COJEPKAHHUE YUYEBHOI'O KYPCA «BepossiTHOCTE i CTATHCTHRA»
10 KJIACC
I"'padb. cesi3npiif rpad. nyTi B rpade: nikin 1 1ermi. CTencHb (BATeHTHOCTH) BeplmHbL I'padini 1o 1iockoeth. Jlepests.
Coayveaaiibie HKCHEPHMEHTB (ONbITLI) 1 caydalupie codbitid. DiaeMentapuuie coObITus (Ucho.tn). BeposrHocts CayqamHoro codnimus.
BAH30CTL HUCTOTH 1 BeposTHOCTR coObITH. (UnyuaiiHbe ONBITE ¢ PABHOBO3MOMKHBIMIE MICMEHTAPHLIM i COO LI THSAMH.

Onepaiy wan  cobBITHAMM:  nepeceicHie. OOBEIRNCHNS. MPOTHROMOIOIKHBIE COOBITHS. larpammbl Ditnepa. DopMmyna  cromeHns
BEPOATHOU T,

VeoopHasg BeposTIOCTL, YMHOKEHHe sepogrHocTeii. Jdepeso cayuaiinoro oxcuepumenta. Gopyy o nondoii geposrioctu, @opmyita buiecd.
Hesasucune cobriTng.

buttiapuelii eayqadBLiil onbBIT (MCnbITanie ). venex u Hey i, Hesapueunmbie vennrradus. Ceprs i o uicEMBIX BCRBITARIHE 10 FEPROIY L CiieXa
[Tepectationin i axtopuat. Yucao covetanuil. |'peyronbuuk | ickans. Gopmyna dinoma Hetotona.

Capid nesasuenMiy Henbiranui bepuy oon Cayvyaifnsiit 56100p U3 KOHEYHOT COBOKYIHOCTH.

( ailizasi BednwiiRd. PacripesienieHne seposTHOCTE. JlvarpaMva paciipe. ieieus. Onepaiiin o1 caygaiHbiMil ke lHUHHaMK.  hupapras

C.l'[_\"'-iafi!-!.'lf--: HOUMYRHA. 1—.};?115\]{)%3{;.{ PACTIPCACIHCH L B TOM MHCAC reonve I pHICeCROe 1 OHHOMHBATbHOE.

I KOACC

COnvecTHoR pacpesiefeHUR ABYX CAVIAllHbIX BEIHYUNH. | [C3usHCHMbIC CIIVULITbIe BEITHYMHBL,

MirevaTHuecKoe OMAaHNE Cayydalnoll BelmurHbl (pacipetciaedus). Tpuyepst NPUMEHEH s 11 CMATHUSCKOTO (K IaHHS (CTPaNOBiaHHe,
sgoTepest). VareMaTHaecKoe OKuAaHAe OUHapHOl Cayyal ol Be iiiduubl. MareMar e Koe OKHAaRe O CAaydadabIx Be i, Maremutinieckoe
OVKHAAHC | COMRTPHYECKOIO B OHHOMHALILHOI 0 DACTPEACTCHUI.

JUrchiepenst M CTaIAPTHOE  OTKiAOHCHIte  cnyualinoll  seadudHbl  (paciipeieneHust).  Jlucrncepodss OMHApHOR  CovaalBHol  Be (HHHHBL
Marematiiiccroe OKMAQHUC TIPOH3BEACHHS [ TMCHEPCHS CVMMbBl HC3aBHCHMBIN ¢ [VHAHHBIX BCANYLE. lHCTIEpCHS M CTAHAAPTHOE OTK IvHCHHE
OHHOMHLIIL 010 paciipe/teieHus, JJuenepens v CraiIapTHOoe OTK 10/1eHTIe FEOMETPHYECKOTO PACTTPEIE 1! 1

Hepasencrso Yebbnudsa. Teopema HeOwnnésa. Teopesma bepuymm. 3ukon Oonbiux ttive . Buibopounbilt metoi ueche topainii.

Bridopouniiie xapakrepueTiky. OUHHBAHUC BEPOSTHOCTH COOLITHA MO BBIOOPOHHLIM AaHHBIM. |Iponscpka npocTelimyyx rHioTes ¢ NoMolk0
H3VHEHHBIN DUCTIPSICTCHITH.

Hm-gn. PhiBHbIE Cayualtble Beianuubbl. [pumepbi, DyYHiitis I0THOCTH BePOSTHOCTH paclipe e g, PaBHOMEpHOC paciipesencimne i ¢ro
CBOHCTRA. S it IPUBO/BIIHE K HOKA3a1e inHOMY paciipeie tciinio. 3ajaqi. Hpurko siiiHe K HOPMa by pacipeienietiio, OyHKIES HioiHoc iy
BEPOSITHOC |11 [LOKA3ATENLHOIO PACTIPEICIEH IS, (PYHKIMSL IO THOC T REPOSITHOCTH HOPMATBHORO pactipe i icHus. OYHKIMS LI0THOCTH W CBOHC 1Ba
HOPMAIILIIOT ¢ pAcTIpeAeIeHu . L e '

[Toc.:e10BaTEILHOCTL OAMHOUHBIX HE3UBHCUMBIX COOLITHIT. 3aiaum. NPHBOLILILS K pacnpeaeacsiiio | lyaccona.



Kosapuarusg ARYX cayyalinbix Benuund. Kosdduuuent maneiinoli koppensunn. ComecTHbie HabmoOAeHUs JABYX Benuuun. BblOOpOUHbBIN
s~ kod(unnent Koppeasuny. Pasanume Mexay JUHEHHON CBA3BIO H MPHUYMHHO-CICACIBEHHONH B30, JIMHEHHA perpeccus. MeTol HauMeHbLINX
KBaaparob. - =5 o : %

NMPEJIMETHBIE PE3YJILTATDI yuebnoro kypea «BepoarnocTs i CTATHCTHRA»

IIpeamMeTHble pe3ylbTarThl OCBOCHMSI Kypca «BeposrnocTs M craTMcTHKa» Ha yrayOnéunom yposHe B 10-—11 KiaccaXx XapakTepH3yroTes
CACAVIOIIUMHE YMCHHAMH.
10 kaace

- ¢B06O,IHO ONEPUPOBATH MOHSTHSMHI: rpad. Iockuit rpad. casubii rpad. nyib & rpade. Uenb. KA. JAEPEBO, CTECHb BEPIIHHBL.
JEPeBo CIIYYalHOro HKCIEepUMEHTA:

- cB00O/IHO ONMEpUpOBaTh [MOHITHAMH: CIVUAiHBIH IKCIEpUMEHT (OHBIT). ciyuaiiHoe coOBITHE. IeMEHTApHOE ciyyaiiHoe coObITHe
(971EMEHTAPHBIH HCXO0JT) CIYUAHHOTO OIbITA. HAXOUTE BEPOSTHOCTH COOBITHI B OIIBITAX € PABHOBOSMOKHBIMHU INEMEHTAPHBIME COOBITHAMH,

= Haxo/IMTh H [bOpl\'l}"JII'iI‘H!B'cl'l"b CcOOBITHS lepeceHeHue, Oﬁ'hc‘,ﬁl!‘uHel-]He JaHHBIN COOBITUH, CODBITHE, NPOTUBOIIONOMHOC JITAHHOMY.
HCTIONL30BaTE R4 PAMMBI '3‘i’i;1epa. KOO}))II-IH&TH}"}O NPAMYIO  AJIs pelicHEs  3adad. HOAbLIOBATLCA {l)OpM'\'(!Uﬁ CHOYKEHHSA BS]}U}ITE-{(]CTCﬁ JUTH
BCPOATHOCTEH ABYN ¥ TPeX cIyudaifHbIX cOOBITHIL;

& OLICPHPOBATE MOHATUAMU: YCIOBHAs ECPOSTHOCTb, YMHOKCHHE BEPOSATHOCTCH. HE3aBHCUMBIC COOBITHS, JEPeBO  CIAVHAHHOIO
ORCHCPHUMEHTE. HANGIHTD BEPOATHOCTH CODBITUH € NMOMOUILIO IpaBujia YMHOMCHHA, JIEPChEd ¢ 1) HAHHOIO OMbITd. MCHOAL30BATh (1)0}":\1_\_-‘,1}' MOJTHOI
pepoaTHOCTH, (opyiyv.iy Balleca npu peinieHMH 3anad. OlPEAENATh HE3UBHCHMOCTb cOOLITHIT 10 Qopmysie W 1o opraHumsailin Cly4aiHoro
INCIICPHMEHTA:

s OPEMUHATE H3YHCHHEIC I\'O.\IOﬂHHaTOp[let‘ ié"'-‘j“.\I}"JU)] AJs HEPCHIICIACHHAA SJIEMCHTORB MHOYMKCCTB. JICMCHTAPHBIX cobLITH C.’]_\"*iaﬁ}{{)l"t‘t
ONLITA. PCLICHNS 38 144 110 TEOPHH Be|305-:'['110(:Teﬁ;

- CBOOOIIHO OIECPHPOBATL HOHATHAMI! 611}];'.}‘.iils!ﬁ C;ly‘{aﬁﬁbifi OIBIT (HCI’IB]T&H]EC . NCHOEX W HeyHda'd. HC3aBUCHMBIC HCIIBITAHWA., CCPHH
HCTBITAHWMA, HaX0/i1h BEPOSTHOCTH COOBITHH: B CEpUH HCHBITAHUHA JI0 NEPBOro ycmexa, B Cepii MCHBITAaHMH bepHylumd, B OlbITe. CBSA3aHHOM CO
CIVUaitHBIM BBIOOPON 113 KOHEYHOM COBOKYIIHOCTH:

- CBOOO 1HO OMEpPUPOBATL MOHATHIMH: CIVudiiHas BENMYMHA. PACIIpeleNieHHe BepOSTHOCTeH, auarpavMa pachpeneicHns. OuHapHas
L'_I}"I'dﬁliaﬂ BCJIMHHHG. TCOMCTPHYCCKOC, OMHOMHATLHOC }"-‘.':LIII[]CLI(:‘JIQHH&.

11 raace

- OIepHpoBaTh TIOHSITHAMII:  COBMECTHOC  PACHPEICIICHHUC 1BV X CH}"—IaﬁHM\ BCITHYHH, HCIIOIL30BATh TaﬁﬂHll_\' COBMCCTHOI'O
pacipe/ICJICHHst IBVXN C.’I}'qaﬁliblx BEJIMYHH JII8 BBIJICIICHITSE PACHPCACICHHA Ka/K/10H BEITHYHHbI. UHPEICIICHHA HE3dBHCHMOCTH CII)/"Iﬁi-'IHbIX BCIHYHH,

s CBOGU,’.I![U OIEpHpOBaTh MOHATHEM MaTeMATHUECKOTO QMHI1aHHA CJI_V‘lEiﬁH()ﬁ BCITHYHHBI (’pacnpe;wnemm)._ OPHMCHATE CROHCTBA
MATCMATHHCCKOIO Ol IaHld [TPpH PCIICHI 34144, BEIMHCTIATL MATEMATHHECKOEC OKHIAHHE ONILOMITAILHOTO U reoMeTpHHIECKOTr o p&CIIpCJC(}CIIIlﬁQ

= cBOOOTHO ONCPHPOBATH MOHATHAMK! AUCHCpCrA, CTAHIaPTHOC OTRIIOHCHHUC C_-I_\‘idfi}{ﬂﬁ BCIIHUYHHBL. TTPUMCHSATH CBOMCTRI AWCHCPCHH
o i}'lial:iHOﬁ BCHHYHMHBI (p&Cl’lpG}ICHEHHH} IpH  pelicHM  3d4/1d4, BBIMHCIATH JUCHEPCHIO 1 CTAHAAPTHOC OTRKIOHCHHME TCOMCTPHHCCKOIO W
OHHOMKAIBHOT O pac i'i}‘nL’.,E]Ee.TICHHI::];



- BLIYUCIIATE BEIOOPOYHBIE XapaKTEPUCTHKHU 0 JIAHHOM BBHIOOPKE M OLIEHHBATH XAPAKTEPUCTHKH I'€HEPATBHONH COBOKYITHOCTH AaHHbBIX 110
BBIOOPOYHBIM XapakTepHcTHKaM. OHEHUBATh BEPOSTHOCTH COOBITHH M HMPOBEPATH NPOCTEiINe CTATHCTUYECKHE IHIIOTE3bL. MOb3YACh H3YUEHHBIMH

pacripefiesieniisimu.

TEMATUYECKOE IVIAHHPOBAHHWE VUHEBHOTI'O KYPCA «BepostHOCTL H CTAaTHCTHRAY

10 krace

Hazsearne pasoena (mexot) kypea

Kon-60 uacos

Lluchposere (anexmponiinie)
00pU306AMENBIBIC PECYPCb

Beero

Konrpoab
HbIe padoThI

[TpakTuuce
KHe pad0Thl

Cnyuatizbie  ONBITBL,  CiydalHble
COOBITHS 11 BCPOATHOCTH COOBITI I

feduryy

cduru/

Omepaigi - HaIl MHOXKeCTBAMH |
coOBITHANM. ClIOKEHUE M VMHOXKEHHE
BEPOSTHOCTCH. YCIOBHas BEpPOATHOCTD.
HeszaBucunbie codbITHS

DnemenThbl KOMOMHATOPHKH 4 1 ) il
Cepuu Hocne 0 BaTelIbHBIX 3 i
uCnplTanuii,  Mceneltanust  bepHysum,
Cnyuaiiuniii  BeIOOp M3 KOHCYHOH
COBOKYITHOCTH ] - ] ) S
Cayuaiinble BEIHYNE DI " 14 ULps eduru,
pacripesielieHiis - ) )
Hmoeo 34 1 hittp IR TR




11 kaace

Husearue pasoena (menint) Kypea

Kon-60 vacos

Lughposwie (s1exmponnvie)
0bpazoeamebHbIE Pecypebl

Kourtpomnsusie [IpaxTuyeckue
Beero
paboThl padoThl o _

3axoH DONBIIUX YHCe 5 hittps:/lesson.edu. i

DIEeMEeHTEI MareMaTH4YeCcKon 6 hitps:/lesson.edu, !
CTATHCTHKH ?

HenpepbiBHbIe cryuaiiHbie 4 liips:/lesson.edu it |
BEJIMYHHbBI (pacnpeneneHus),
[oKasarebHoe " HOpMaTbHOE
pacnpe1ejeHus - :

Pacnpenenenue Ilyaccona 2 hitpsy/ lesson.edu.. ==

Crisb MEIK LY CyHadHbIMU 6 - i —
BEJIH U HAMU - -

Ooolilenre M CHCTeMATH3aIUS 11 1 s/ lesson.edu. it 1
3HaHU - _
Hmozo 34 1
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