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IlosicHUTEIBLHASA 3aIMCKA

PabGouass mporpamma mo y4yeOHOMy mnpenmery «Martematukay (yriyOJIEHHBIA YPOBEHB)
(mpeametHas obmacte «Maremartnka ¥ WHGOPMATHKA») JJIsi OOYYAIOIIUXCS HAa YPOBHE CPEIHErO
obmiero oopa3oBanus pazpaboTtana Ha ocHoBe DefepanbHON pabouel MPorpaMMbl CPEAHETO OOIEro
obpaszoBanus «Matematuka» (yriayoneHHbI ypoBeHb) (mns 10-11 kimaccoB o00pa3oBaTeNbHBIX
opranuzanuii), ®I'OC COO ¢ y4éToM COBpPEMEHHBIX MHPOBBIX TPEOOBAHHH, MPEABABIAEMBIX K
MaTeMaTH4eCKOMy 00pa30BaHUIO, U TPATUIINN POCCUIICKOTO 00pazoBanus. Peanu3aius mporpaMmmsl
0 MaTeMaTuke 00ecrevyrBaeT OBIAJCHHE KIIOYEBBIMU KOMIIETEHIUSMHU, COCTABISIOIIUMUA OCHOBY
I CAMOPA3BUTHS M HEMIPEPHIBHOTO 00pa30BaHus, EIOCTHOCTD OOLIEKYIbTYPHOTO, THYHOCTHOTO U
MO3HABATEIBHOTO PA3BUTHS IMYHOCTU O0YUYAIOIIUXCSL.

B nporpamme mno Maremartuke yuTeHbl uAeM U nojoxkenus «Konuenmuu pa3BUTHA
MaTemMaTuueckoro oobpaszoBanusi B Poccuiickoit @enepanuu». B cOOTBeTCTBHM ¢ Ha3BaHHEM
KOHLENIMM MaTeMaTH4eckoe o0pa3oBaHUE JIOJKHO, B YaCTHOCTH, pEIIaTh 3ajady oOecnedeHHs
HEO0OXOIMMOr0 CTpaHe Yuciia OOydarolIuXcsi, MaTeMaThdyeckas MOATOTOBKA KOTOPBIX JOCTaTOYHA
Ul TpOAODKEHHS OOpa3oBaHMsI IO PA3IMYHBIM  HAaNpaBlIEHUSM, BKIIOYas MPENo/iaBaHUe
MaTEeMaTHKH, MaTeMaTUYeCKUue HccleoBaHus, paboTy B chepe MHPOPMAIMOHHBIX TEXHOJOTHHA U
IpYyTHUX, a Takke oOecrnedeHuss s Kaxaoro oOydarollerocs BO3MOXHOCTH JOCTHKEHUS
MaTeMaTHYeCKON MOAMOTOBKU B COOTBETCTBUM C HEOOXOJUMBIM €My ypoBHEM. MIMEHHO Ha penieHue
3THUX 3a]la4 HalleJIeHa MporpaMMa o MaTeMaTHKe yriTyOJIEHHOTO YPOBHSL.

B snoxy nmudporoii Tparchopmanmm Bcex cdep 4eI0BEUSCKON ASSITEILHOCTH HEBO3MOXHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0€3 XOpoleil MaTeMaTH4ecKOd MOArOTOBKH. ITO
OOyCIIOBJIEHO TE€M, 4YTO B HAmIM JHH PacTET YHCIO CIENUAIBHOCTEH, CBS3aHHBIX C
HEMOCPEACTBEHHBIM TPUMEHEHHEM MaTeMaTHKu: U B cdepe SKOHOMHKH, U B Ou3Hece, U B
TEXHOJIOTUYECKHX O00JacTAX, W Jaxe B TyMaHUTapHbIX cdepax. Takum o0pa3oM, Kpyr
oOydaromuxcsi, A KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM TMpeaMeToM, (QyHIaMEHTOM
o0Opa3oBaHMsl, CYILIECTBEHHO paciupsieTcs. B Hero BXoasT He TOJIbKO 00yYaromuecs, INIaHUpYIolne
3aHMMAThCS TBOPYECKOW M MCCIENOBATENbCKOM paboTOil B 00IACTH MaTEeMaTHKH, MH()OPMATHKH,
(hU3UKH, S)KOHOMUKH U B IPYTUX 00JIACTAX, HO U T€, KOMY MaTeMaTHKa HYXHa JJIsI UICTIOJIb30BaHUS B
npodeccusx, He CBSI3aHHBIX HEMOCPEICTBEHHO C HEH.

[TpuxnanHas 3HAYMMOCTh MAaT€MaTUKU OOYCIIOBIEHAa TeM, 4YTO €€ TMpeAMETOM SBISIOTCS
(dbyHIaMEHTalIbHbIE CTPYKTYphl HAIllETO0 MHpA: MPOCTPAHCTBEHHBbIE (POPMBI U KOITMUYECTBEHHBIC
OTHOIIEHHUS, (YHKIMOHAJIbHBIE 3aBUCHUMOCTH M KAaTErOPUU HEONPEAENEHHOCTH, OT MPOCTEHUIIUX,
yCBaMBAEMbIX B HEMOCPEJACTBEHHOM OMBITE, 10 JOCTATOYHO CIOXHBIX, HEOOXOIUMBIX ISl pa3BUTHUS
HAay4YHBIX M TEXHOJOTUYECKUX uJeh. be3 KOHKPEeTHBIX MaTeMaTHYeCKUX 3HAHUM 3aTPYIHEHO
MMOHMMaHUE TPUHLHUIIOB YCTPOMCTBA W HCIOJb30BAHUS COBPEMEHHOW TEXHHMKH, BOCIPHUSATHE U
MHTEpIIpEeTaIMs pa3HOOOPa3HOW COLMATBLHON, YKOHOMUYECKOM, MOJMTHYECKON HH(pOopMaluuy,
Manodp(deKkTuBHA  TOBCETHEBHAsh  MpakTUYecKas  JeATeNbHOCTh. Bo  MHormx  cdepax
npodeccuoHabHOM  1eATENbHOCTH TPEOYIOTCS YMEHHsI BBIIOJHATH Pacu€Thl, COCTaBIATH
QIITOPUTMBI, TIPUMEHSATH (OPMYIIBI, TIPOBOJIUTH TEOMETPUICCKUE U3MEPEHUS U MMOCTPOCHHUSI, YUTATH,
oOpabaTsiBaTh, MHTEPIPETUPOBATh W TPEACTABIATh MHPOPMAIMIO B BHUAC TAOIUIl, AUArpaMM H
rpaduKoB, MOHUMATh BEPOSTHOCTHBIN XapaKTep CIIyYalHBIX COOBITHIA.

OAHOBpPEMEHHO € paciiupeHHeM cdep NMPUMEHEHHUs] MaTEMATUKH B COBPEMEHHOM OOIIecTBe BCE
0osee BXKHBIM CTAHOBUTCS MATEMATHUECKUN CTHUIb MBIILICHUS, IPOSIBIISIOMIUNACS B OMPEACIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpomecce u3ydyeHHs MaTeMaTHKH B apceHal NPUEMOB U METOOB
MBIIJICHHS] YeJIOBEKa €CTECTBEHHBIM O0pa30M BKIIIOYAIOTCS WHAYKIHS U JCHYKIUs, 00001IeHne u
KOHKpeTH3alusi, aHalIW3 U CHUHTE3, Kilaccupukaluusg M CHCTeMaTu3alus, aOCTparupoBaHUE U
aHanorus. OObEKThl MATEMATHUECKUX YMO3aKIIOUEHUH, MpaBuiia UX KOHCTPYUPOBAHUS PACKPHIBAIOT
MEXaHU3M JIOTUYECKUX IIOCTPOCHHM, CIOCOOCTBYIOT BBIpaOOTKE YMEHHs (HOPMYIHUPOBATH,



00OCHOBBIBATh M JOKA3bIBaTh CYXKIEHHS, TEM CaMbIM (POPMHUPYIOT JIOTUYECKUN CTHJIb MBIIIJICHHUS.
Benymass ponb mpUHAUIEKUT MaTteMaTuke B (OPMHUPOBAHUU AITOPUTMHUYECKONH KOMITOHEHTHI
MBIIJIEHUS] U BOCIIUTAHUM YMEHMM NEHCTBOBATh IO 33aJaHHBIM aJllOPUTMaM, COBEPLIEHCTBOBATH
M3BECTHBIE U KOHCTPYHpPOBaTh HOBBIE. B mporecce perieHust 3agad — OCHOBBI JUIsl OPraHU3ALUU
yueOHOIl IeATEIbHOCTH Ha YPOKaX MaTeMaTHKH — Pa3BUBAIOTCS TBOPUECKAs M MPUKJIIAJIHAS CTOPOHBI
MBIIICHHS.

OOyuenne MartemMaTuke JaéT BO3MOXHOCTh pa3BUBaThb y OOy4YalOMIMXCS  TOYHYIO,
paloHaIbHyl0 U WH(OPMAaTUBHYIO peyb, YMEHHE OTOMpaTh HamOojee MOAXOASIINE S3BIKOBHIC,
CHMBOJIMYECKHE, TpaduuecKkue CpeAcTBa s BBIPAKEHUS CYXKICHHH M HarJJHOTO HX
MIpPe/ICTaBICHHUS.

Heo0xonnMbIM KOMIIOHEHTOM OOLIEN KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU SIBISIETCS 0011ee
3HAKOMCTBO C METOJAaMM TO3HAHMS JEHCTBUTEIHHOCTH, MPEACTaBICHHE O NpeaMeTe U METOoje
MaTEMaTHKH, €ro OTIMYUAX OT METO/J0B €CTECTBEHHBIX M I'yMaHUTApHBIX HayK, 00 0COOEHHOCTSX
NPUMEHEHHMsT MaTeMaTHKM Il PELIeHHMs HAaydyHbIX W MPHUKJIAAHBIX 3a1ad. TakuM oOpasom,
MaTeMaTHyecKoe 00pa30BaHNE BHOCUT CBOM BKJIaJ B JOPMUpPOBaHUE OOIIEH KyIbTYpbl UEJIOBEKa.

W3ydyeHre MaTeMaTHKU CIIOCOOCTBYET ACTETHMUECKOMY BOCHHUTAHHUIO YEJIOBEKa, MMOHUMAaHHIO
KpacoThl M H3AIIECTBA MAaTEMaTHUECKUX PACCYXKACHUH, BOCIPHUATHIO TECOMETPUYECKHX (QOpM,
YCBOGHUIO UJIEU CHMMETPHUH.

[IpuopurerHpiMu meassMu o0ydeHus: matematuke B 10—11 kmaccax Ha yriryOJI€HHOM YpPOBHE
IPOAOIDKAIOT OCTaBaThcs: (OPMHUPOBAHUE LEHTPAIBHBIX MAaTEeMaTHYECKUX MOHATHH (4ucio,
BEJIMYMHA, TEOMETpHUECKas PUrypa, nepeMeHHas, BEpOSTHOCTh, (DYHKITHS, TPOU3BOIHAS, HHTETPAN),
00ecneunBalIIUX TMPEEMCTBEHHOCTh M IMEPCIEKTUBHOCTh MaTeMaTUYECKOro 00pazoBaHUs
o0yJaromuxcs; TOJBeIeHHEe OOy4aroImuxcs Ha JOCTYIHOM JUIi HHX YPOBHE K OCO3HAaHUIO
B3aMMOCBS3M MAaTEMAaTUKH M OKPYXKAIOUIEr0 MUpPA, MOHUMAHUI0 MaTeMAaTUKH KaK 4YacTH OOIIen
KyJIbTYpbl  YEJIOBEYECTBA; pA3BUTHE MHTEJUIEKTYaJbHBIX W  TBOPUECKHX  CIIOCOOHOCTEH
o0yJaroImuxcs, I103HAaBaTEJIbHONM aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIJIEHUS, HMHTEpeca K  H3YYEHHMIO  MaTeMaTuku;  (GopMupoBaHue  (yHKIIMOHAIBHOU
MaTeMaTHYeCKOM TpaMOTHOCTHU: YMEHHs paclio3HaBaThb MaTEeMAaTUYECKHE aCHeKThl B pPealbHbIX
KU3HEHHBIX CUTYalUsAX U MPH U3YYCHUH JPYTUX YICOHBIX MPEIMETOB, MIPOSBICHUS 3aBUCUMOCTEH 1
3aKOHOMEpHOCTeH, (OopMyIHpoBaTh HMX Ha S3bIKE MaTeMaTHKH M CO3/1aBaTh MaTeMaTHYeCKHe
MOJI€TIM, TPUMEHATh OCBOCHHBIM MaTeMaTHYECKHM amnmapaT Juisl peleHHs IPaKTHKO-
OPHEHTUPOBAHHBIX 33j]ayu, UHTEPIIPETUPOBATh U OLIEHUBATh MOJyYEHHbIE PE3yIbTATHI.

OCHOBHBIMU JIMHHMSIMH cojepkaHusi MatemaTuku B 10-11 kiaccax yriayOn€HHOrO YpoOBHS
ABIsOTCS: «Yucna u BblUMCIEHUs Y, «Anredpa» («Anredpandeckue BbIpaXEeHUs», «YpaBHEHUS U
HepaBeHCTBa»), «Hauana marematuueckoro ananuzay, «I'eomerpusi» («I'eomerpuueckue GUrypsl u
uX CBOMCTBay, «l/3MepeHne reoMeTpuyecKux BeIUYUH»), «BepodaTHocTh M cTaTucTHKa». [laHHbIE
JIMHUM Pa3BUBAIOTCS MapaliedbHO, KaXKJash B COOTBETCTBHM C COOCTBEHHOM JIOTMKOW, OJTHAKO HE
HE3aBHCHMO OJHAa OT JpYyrod, a B TECHOM KOHTakTe M B3auMmozeiicteuu. Kpome »storo, ux
00BEIMHSET JOrHYecKasl COCTABIISAIONIAs, TPAAUIIMOHHO MPUCYIIasi MAaTEMaTUKE U MPOHU3bIBAIOLIAs
BCE MaTeMaTU4YeCcKHe KypChl U COZiep KaTeNIbHbIE JTMHUU.

CdopmynupoBanHoe Bo PI'OC COO TpeboBaHME «yMEHHE ONEPUPOBATH MOHITUSIMHU:
OIIpe/IeNIEHUE, aKCUOMa, TEOPEMA, CIIEJCTBUE, CBOWCTBO, IIPU3HAK, JOKA3aTEIbCTBO, PABHOCHIIBHBIE
(bopMynupoBKH, yMeHHE (POpMYIHpPOBaTH 0OpaTHOE U MPOTHUBOIOJIOKHOE YTBEPKIEHUE, TPUBOIUTD
OpUMEPbl M KOHTPIPHUMEPHI, MCIIOJIB30BaTh METOJ MaTeMaTHYeCKOM WHIYKLUHU, TNPOBOAUTH
JIOKa3aTeNIbHbIE DPACCYKIEHUS TMpHU pEHIeHUH 3a/ady, OLEHUBATh JIOTMYECKYIO0 MPaBUIbHOCTh
paccyKJIeHHU» OTHOCHTCS KO BCEM YYEOHBIM KypcaM, a (OpPMHpPOBAHHME JIOTUYECKUX YMEHHM
pacmpeiensercs 1Mo BceM rojaM o0ydeHust Ha YPOBHE CpeHEero 001mero oopa3oBaHus.

B cootBerctBuu ¢ ®I'OC COO maTemaTHka SBISETCS 00sS3aTeNbHBIM MPEIMETOM Ha JTAHHOM
ypoBHEe oOpa3zoBaHusa. Hacrosmieil mporpamMMmoil mo MareMaTHKe NpeaycMaTpUBaeTcs H3y4eHHE
yueObHoro mpeamera «MaremaTHkay B paMmkKax TpEX y4deOHBIX KypcoB: «Aunrebpa W Hayana



MaTeMaTHYecKoro asHanusa», «l'eomerpusa», «BeposTHOCcTh UM cratucTuka». PopMupoBaHUE
JIOTUYECKUX YMEHUH OCYIIECTBISETCS Ha MPOTSHKEHUH BCEX JIeT OOy4YeHHUsS Ha YpOBHE CPEIHEro
obmiero oOpa3oBaHuUs, a 3JIEMEHTHl JIOTHKU BKIIIOYAIOTCA B COJCPKAHME BCEX HA3BAHHBIX BHIIIE
Y4eOHBIX KYpCOB.

OO11ee KOTUYECTBO YaCOB, HAMIPABICHHBIX HA M3yYCHUE MAaTEMAaTUKH Ha yriIyOJCHHOM ypOBHE
— 544: B 10 xitacce — 272 4aca (8 yacoB B Hezien0), B 11 kimacce — 272 yaca (8 4acoB B HEACIIO).
INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TPOI'PAMMBI 110 MATEMATHUKE HA
YPOBHE CPE/JHEI'O OBHIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3VIJIBTATHI
1) rpamaancKkoro BoCnMTAHUA: CHOPMUPOBAHHOCTh I'PAXkJIAHCKOW MO3ULUU O0YyYarollerocs Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJEHA POCCHMCKOTO OOIIECTBA, MPEACTABICHHE O MAaTEeMaTHYECKUX
OCHOBax (YHKIIMOHUPOBAHMSI PA3IUYHBIX CTPYKTYp, SBICHUH, IPOLEAYp TPakIaHCKOTO 0OIIecTBa
(BBIOOpBI, OMpOCHI M JPYro€), yMEHHE B3aUMOAECHCTBOBAaTH C COLMAJbHBIMM HHCTUTYTaMH B
COOTBETCTBHUHM € UX (YHKLIHSIMHU U HA3HAUCHUEM;
2) NaTPHOTHYECKOr0 BOCHMTAHMUA: CPOPMUPOBAHHOCTh POCCUMCKON Ipa’kJaHCKOW MIEHTUYHOCTH,
YBaXXEHUS K NPOLUIOMY M HACTOSIIIEMY POCCHUUCKOM MaTeMaTHKH, LEHHOCTHOE OTHOUIEHHE K
JOCTHKEHHSIM POCCUMCKAX MAaT€MAaTHKOB M POCCUMCKONW MAaTeMaTU4E€CKOM IIKOJBI, UCIIOIb30BAHKE
ATUX JOCTUKEHHUM B IPYTUX HayKax, TEXHOJOTHUSX, chepax IKOHOMHUKHU;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS: OCO3HAHHE JYXOBHBIX LIEHHOCTEW pOCCUIICKOTO Hapoaa,
C(OPMHPOBAHHOCTh ~ HPAaBCTBEHHOI'O  CO3HAaHUS, O3TUYECKOTO IIOBEAEHHUS, CBSI3aHHOIO C
MIPaKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HAYKHM U JESATEIIbHOCThIO YYEHOT0, OCO3HAHHUE JTUYHOIO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO OYIyILIEro;
4) 3CTeTHYeCKOr0 BOCHHUTAHUS: DOCTETUUYECKOE OTHOIIEHHE K MHUpY, BKJIIOYas JCTETUKY
MaTEeMaTHYECKUX 3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHHUH, pacCyXIeHUN, BOCIPUUMUYHBOCTh
K MaTeMaTH4ECKUM aclleKTaM pa3IMYHbIX BUOB UCKYCCTBA;
5) puznyeckoro BocnuTaHusi: COPMHUPOBAHHOCTh YMEHUS NIPUMEHATh MaTeMaTUUYECKUE 3HAHUS B
MHTEpecax 370poBOro M Oe3omacHOro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY
3I0pOBBIO  (310pOBOE TMHTaHUE, COAJAaHCUPOBAHHBIA PEXUM 3aHATUH U OTAbIXA, pPEryJsipHas
¢u3nueckas aKTUBHOCTh), (PU3MUECKOE COBEpIICHCTBOBAHME TIPU 3aHATUAX  CIOPTHBHO-
0310POBUTEIBHOMN AESTEIbHOCTHIO;
6) TpynoBoro BocnuTaHMSA: TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTU TPYAOJIIOOUs, UHTEPEC K
pa3nuyHbIM  chepaM  NpodEecCHOHATBHON JEsITEeIbHOCTH, CBA3aHHBIM C MaTeMaTHMKOd H  eé
MPWIOXKEHUSMU, YMEHUE COBeplLIaThb OCO3HAHHBIM BbIOOp Oyayiied mpodeccuu U peanu30BbIBATh
COOCTBEHHBIE KU3HEHHBIEC TUIaHbl, TOTOBHOCTh U CIOCOOHOCTh K MaTeMaTHUYECKOMY 0Opa30BaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUH BCEH >KU3HM, FOTOBHOCTh K AKTUBHOMY YYacTHIO B PELICHUU
IIPAKTUYECKUX 3a7ja4 MaTEMaTUUECKOI HAIpaBICHHOCTH;
7) 3KO0JI0rMYecKOro BOCIHUTAHMA: C(HOPMHPOBAHHOCTH HKOJOTUYECKOW KYJIbTYPHI, MOHHMaHHUE
BIIUSIHUS COLMAIbHOPKOHOMHMUYECKUX IPOLIECCOB HA COCTOSIHME MPUPOAHON M COLMAIBHON CpEnpbl,
OCO3HaHHE TJI00AJBHOTO XapakTepa OJKOJOTWYECKUX TMpoOsieM, OpHEeHTalMs Ha MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHMUN Ui pelIeHHs 3a7ad B O0JIaCTH OKPYXKAIOLIEH cpenbl, MIaHUpPOBaHUE
MTOCTYIKOB M OLEHKH WX BO3MOXHBIX IMOCJIEICTBUM AJI1 OKPY>KAIOIIEN CpeJibl;
8) HeHHOCTH HAY4YHOro NO3HAHUSA: CHOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U OOIIECTBEHHOHN MPaKTUKU, TOHUMaHHE MaTeMaTHYeCKOi
HAyKH Kak cepbl YeTOBEUECKON JESITENbHOCTH, HTAMOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS pa3BUTHS
LUMBUJIM3AMU, OBJIAJICHHE S3bIKOM MaTEeMaTHKUM U MaTeMaTH4YeCKOW KyJIbTypoll Kak CpeacTBOM
MIO3HAHUSI MHpa, TOTOBHOCTb OCYIIECTBIISATH INPOEKTHYIO M HCCIEJOBATEIbCKYIO JEATENbHOCTh
VHJMBHUIYaJIbHO U B TPYIIIIE.
METAIIPEJMETHBIE PE3VYJIbTATHI
B pesynbpraTe nzydeHuss MaTeMaTHKH Ha YPOBHE CpeHEro oOmiero oopa3oBaHusi y 00y4Jaromerocs
OynyTr chopMHpOBaHBI NO3HABATENIbHbIE YHUBEpCAJIbHbIE Y4ueOHBIE IEHCTBUS, KOMMYHUKATHBHbIC



YHHUBEpCAJbHBIE Y4eOHBIC JEHCTBUS, pETyNSTHUBHBIC YHHMBEpCAJIbHBIC Y4eOHBIC JeHCTBUS,
COBMECTHas JAEATENbHOCTb.
ITo3HaBaTe/IbHbIe YyHHBepPCAIbHbIE yueOHbIe AeiicTBUSA

bazoBble sornyeckue ACUCTBUS: BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, TIOHATHHA, OTHOIIEHUH MEXAYy NOHATUSAMH, (OPMYINPOBATH
OIpeJIeJIEHUs MOHATUM, YCTaHABJIMBATh CYIECTBEHHBIM MPU3HAK KIACCU(PUKALMM, OCHOBAHUS JUIS
0000IIEeHUST U CpaBHEHHs, KPUTEPUU MPOBOIMMOTO aHAIN3a; BOCIPHHUMATh, (HhOpMyTUpOBaTh U
IpeoOpa3oBbIBaTh CYKICHUA: YTBEPAUTEIIbHBIE U OTPULIATENIbHbIC, €IMHUYHBIC, YACTHbIE U OOLINE,
YCIIOBHBIC; BBISIBISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NMPOTUBOpEUns B (hakTax,
JAHHBIX, HAOJIOJCHUAX U YTBEPXKIEHUSX, MpeaIaraTb KpUTEPUH Ui BBIABICHUS 3aKOHOMEPHOCTEN
¥ TPOTHBOPEYMH; JenaTb BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHHUH, yMO3aK/IIOUEHUIH M0 aHAJOTUH; IPOBOJUTH CAMOCTOSATENBHO
JI0Ka3aTeNbCTBA MAaTEMaTHUECKUX YTBEPKICHHH (IpsiMble W OT TPOTHUBHOIO), BBICTPAWBATh
apryMEeHTalUIO0, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPbI, 00O0OCHOBBIBATH COOCTBEHHBIE CYXIECHUS U
BBIBO/JIbI; BBIOMPATH CIIOCOO perieHus yueOHoM 3a1auu (cpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
BbIOMpPaTh HanboJee MOIXOASIIMMI ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPUEB).

ba3oBble mccienoBaTeNbCKHE AEHCTBUA: MCHOJIB30BaTh BONPOCH KaK HCCIEIOBATEIIbCKHMA
MHCTPYMEHT I03HaHMA, (OPMYIHUPOBATH BOIPOCH, (PUKCUPYIOLIME IPOTHUBOpEUYUE, Mpodiemy,
YCTaHABJIMBAaTh MCKOMOE M JaHHOE, ()OPMHUPOBATH TUIIOTE3Y, apryMEHTHPOBATH CBOIO IO3HIIMIO,
MHEHME; TPOBOJUTH CAMOCTOSTEIbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEIOBaHUE 110
YCTaHOBJIGHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObBEKTa, SBJICHHSA, IPOLECCa, BBISBICHUIO
3aBUCUMOCTEH MeXy OOBEKTaMH, SBJICHHUSIMHU, MPOLIECCAMH; CAMOCTOSATENbHO (OPMYJINPOBATh
0000IIeHUsT W BBIBOJABI MO pe3yJbTaTaM MPOBENEHHOTO HAONIOJICHHS, MCCIECIOBAHUS, OICHUBAThH
JOCTOBEPHOCTh IOJIyUYEHHBIX PE3yJIbTaTOB, BBIBOJOB M 00OOILEHMI; MPOrHO3UPOBATh BO3MOXKHOE
pa3BUTHE TpOIEcca, a TAKXKE BBIABHTATh IMPEIIOIOKECHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ uHpopmanueil: BBIABIATh AePUIUTHI MH(DOPMAIMK, JAHHBIX, HEOOXOIUMBIX IS
OTBETa HA BONPOC M JUIS PEIIeHHs 3a/a4yd; BHIOMpAaTh MH(GOPMAIMIO M3 MCTOYHHKOB Pa3THUHBIX
TUIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIUIO PA3JIINYHBIX BUI0B
1 GOpM TpenCTaBICHHS; CTPYKTYPUPOBATh WH(OPMAIIHIO, TPEICTABIATE €€ B Pa3IMYHBIX (hopMax,
WUTIOCTPUPOBaTh TpadUyuecKd; OLEHUBATh HaA&KHOCTh HWHPOPMALUU 10 CaMOCTOSTEIbHO
cOpPMYIHPOBaHHBIM KPUTEPHSIM.

KomMMyHHKaTHBHbBIE YHUBEpCalbHbIE yueOHbIE IEHCTBHS: BOCHPUHUMATh U (HOPMYIHPOBATH
CYXKIIEHUSI B COOTBETCTBUHU C YCJOBUSMHU M LEISIMU OOIICHUS, SCHO, TOYHO, TPAMOTHO BBIPaXKaTh
CBOIO TOUYKY 3pEHUS B YCTHBIX M IUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUs 110 X0y PELIeHU 3aJiauH,
KOMMEHTHPOBATh TOJYUYEHHBIH PE3yNbTaT; B X0je OOCYXKICHHWs 3aJaBaTh BONPOCHI IO CYIIECTBY
o0CyX/1aeMOi TeMbl, MPOOJIEMbI, pelIaeMoi 3aJayM, BBICKA3bIBaTh HJIEH, HALIEJICHHBIE Ha IMOMCK
peIIeHHsI, COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMH JPYTUX YYaCTHHUKOB JIMAJIOTa,
oOHapy>KUBaTh pa3jIMyle U CXOACTBO MO3UIHI, B KOPPEKTHOH dopme (popMyTupoBaTh pa3HOIIIACHs,
CBOM BO3paXEHUS; MPEICTABIATh PE3YNbTaThl PEIICHHs 3a7ad, JKCIIEPHMEHTa, HCCICIOBAaHU,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpPATh (hOopMaT BBICTYIUIEHHS € YY€TOM 3ajad Mpe3eHTAUuu |
0COOEHHOCTEH ayAUTOPUH.

PerynaruBHble yHUBepcaibHbIe yueOHbIE IecTBUS
Camoopranu3anus: COCTaBJIATh IUIAH, AITOPUTM DPELIEHUs 3aJadd, BbIOMpATh CHoco0 peuleHus ¢
y4€TOM  HMEIOIIMXCS  PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTUpOBaTb U
KOPPEKTHPOBATh BApUAHTHI PEIICHUI ¢ y4ETOM HOBOW HH(POPMAIINH.

CaMOKOHTpOJIb: BJaJeTh HAaBBIKAMH I103HABATEIbHOM pe(dIeKCHMM KaK OCO3HAHUS COBEPIIAEMBIX
NEeUCTBUI M MBICIUTENBHBIX IPOLECCOB, UX PE3yJIbTAaTOB, BIAAETh CIIOCOOAMU CaMONPOBEPKHU,
CaMOKOHTPOJISI IIPOIiecca U pe3ysibTaTa PelIeHUs] MaTeMaTHYeCKON 3a/1aui; MPEABUICTh TPYIHOCTH,
KOTOPBIE MOTYT BOHUKHYTh MIPH PEIICHUH 3a]1a41, BHOCUTh KOPPEKTUBHI B IESITEIHHOCTh HA OCHOBE
HOBBIX OOCTOSITE€NIBCTB, IAHHBIX, HAWJEHHBIX OIIMOOK, BBISABICHHBIX TPYAHOCTEH; OIICHHUBATh



COOTBETCTBHE Pe3yJbTaTa IEIH U YCIOBUSAM, OOBSICHATH IPUYUHBI TOCTIKEHUS HIIU HEOCTHKCHUS
pe3yabTaTOB JIEATEILHOCTH, HAXOIWTh OINUOKY, JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasi JEATENBHOCTh: MOHUMATh M WCIOJIb30BaTh NPEUMYINECTBA KOMAaHIHOW U
WHMBUIYAIBHOW pabOThl TpH pelIeHHWH YYeOHBIX 3a/lad, NPUHUMATh IIeJb COBMECTHOH
NeSITeNbHOCTH, TUTAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOoThI, pachpeneisiTh BHUABI padoT,
JOTOBapHUBAThCS, 00CYXIaTh MPOIECC U Pe3ylbTaT paboThl, 0000IAaTh MHEHHS HECKOJIBKHUX JIFOJICH;
y4acTBOBAaTh B IPYIIOBBIX opmax paboThl (00CYXIeHUSI, 0OMEH MHEHUH, «MO3TOBBIC IITYPMBI» U
WHBIC), BBIMOJIHATH CBOIO YacTh PaOOThl U KOOPIWHHPOBATH CBOU JCUCTBUS C JPYTUMH UYICHAMHU
KOMaH/pl, OIIEHUBAaTh Ka4eCTBO CBOETO BKJIaga B OOIMMHA TPOAYKT TIO KPUTEPHSIM,
cOpPMYIIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

ITosicHuTeIbHAS 3aMHCKA Kypca «Ajredpa 1 Hayajla MATEeMATHYECKOr0 aHAJIM32)

VYuebublil Kypc «AnreOpa M Hadana MaTeMaTHYECKOTO aHAJHM3a» SIBIISETCS OJHUM W3 Haubojee
3HaYMMbIX B MpOrpamMMe CpeAaHero oouiero oOpa3oBaHMs, IOCKOJIBKY, C OJHOW CTOPOHBI, OH
o0ecrieynBaeT WHCTPYMEHTANBHYIO 0a3y IUIsi M3y4eHHsI BCEX E€CTECTBEHHO-HAayYHBIX KYpPCOB, a C
Apyroi CTOPOHBI, (OPMHUPYET JIOIHYECKOe M aOCTPAaKTHOE MBILIUIEHHE OOYYaIOLIMXCsl HAa YpOBHE,
HEOOXOMMOM I OCBOCHUS MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JAPYTHX
JUCLUIUINH.

B pamkax maHHOTO yd4eOHOTO Kypca OOYyYaroIIuecsl OBJAJEBAIOT YHHUBEPCAIBHBIM S3BIKOM
COBPEMEHHOW HayKH, KOTOpasi pOPMYJIHUPYET CBOM TIOCTHKEHUS B MaTeMaTUYeCKOH Gopme.

VYueOHbIil Kypc anreOppl M Hadal MaTEeMaTHYeCKOTO aHaM3a 3aKjaJbIBa€T OCHOBY JUIS
YCIIEIIHOTO OBJIAJCHUs 3aKOHAMHU (U3UKH, XUMHMH, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHJEHIMH
pPa3BUTHS SKOHOMHKM M OOLIECTBEHHOW >KHM3HH, TO3BOJSIET OPHUEHTHPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO MCIIOJIB30BaTh HUX JUIS JajbHEHIIEro
0o0pa3oBaHMs U B TIOBCEJIHEBHOW XHM3HH. B TO ke Bpems OBIIaZicHWE aOCTPAKTHBIMH U JIOTHUECKH
CTPOTUMM KOHCTPYKLIHMSMHU aureOpbl M MaTeMaTHYEeCKOr0 aHaiu3a pa3BUBACT YMEHHUE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh UCTHHHOCTD, JIOKA3bIBATh YTBEPIKIEHHS C TOMOIIBIO WHAYKIUH U
paccykaaTth JEIyKTHBHO, MCIIOJIb30BaTh OO0OOILIEHHE W KOHKPETH3alMio, a0CTparupoBaHHe U
aHAJIOTHIO, (OpPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIICHHUE.

B xome wusyuenuss ydeOHOro kypca «AnreOpa W Hadajla MaTeMaTUYeCKOTO aHajIu3a»
oOydJaromuecs: TOJYYaroT HOBBIM OIBIT peIIeHUS MNPUKIAAHBIX 33a1ad, CaMOCTOSATEIBHOTO
MOCTPOCHHUsSI MaTeMaTHYECKUX MOJeNeld pealbHbIX CHUTyaluid, WHTepHpeTalud MOJYyYEeHHBIX
peIIeHHiA, 3HAKOMSATCS C TpUMEpaMH MaTeMaTHUYeCKHUX 3aKOHOMEpPHOCTEH B IMpHpoOne, HAayKe W
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMHU.

VY4eOHbIi Kypc 00JiafaeT 3HAYUTENFHBIM BOCITUTATEIBHBIM MTOTEHIIAIOM, KOTOPBIH pean3yeTcs
KaK uepe3 yueOHbI MaTepuall, CHOCOOCTBYIOUINM (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMSI, TaK U
yepe3 cnenuduky yueOHOH MAeATeNbHOCTH, TpeOyIomeld MPOJOHKUTENBHON KOHIEHTPAIHN
BHUMaHMs, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTy4YEHHBIN pe3ysbTarT.

B ocHOoBe Meromuku oO0y4deHHs anreOpe W HadajaM MaTeMaTHYeCKOro aHaln3a JISKUT
JeSITeTbHOCTHBIN MPUHIUI 00ydeHUs.

B crpykType ydeOHOrO Kypca «Anredpa W Hayajga MaTeMaTHYECKOTO AaHaIM3a» BBIICIEHBI
CIIEYIOIINE COJepKaTeIbHO-METOIMYeCKue JHUHUM: «Yucina u BeMUCICHUS», «DyHKIUN H
rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Hauana maTemMaTnueckoro  aHamm3ay, «MHOXecTBa U
noruka». Bce ocHOBHBIE cozepkaTeNbHO-METOAMYECKHE JMHUN M3Y4aloTcs Ha MPOTSHKEHUHU JIBYX
JeT o0y4yeHHs Ha YpPOBHE CpelHero oouiero oOpa3zoBaHHs, €CTECTBEHHO JIOMOJHSS APYr Apyra u
MOCTENIEHHO HACHIIAsCh HOBBIMU TeMaMHU U pas3zaenaMu. JlaHHBIA yueOHBIM Kypc sBiseTCs
MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIMHSET B cebe COoAep)KaHWEe HECKOJIbKUX MaTeMaTHYeCKHX
JTUCLUIUIMH, TaKUX Kak anreOpa, TPUTOHOMETPUS, MATEeMaTHUECKU aHaiu3, TEOpUS MHOXKECTB,
MaTeMaTHuYeckasi jorumka u napyrue. Ilo mepe Toro kak oOydaromipecs OBIAJeBArOT BcE Oolee
IIMPOKMM  MaTeMaTHYeCKUM  amlmaparoM, Yy HHUX IIOCIEJOBaTeNbHO  (GOpMHpYyeTCs U



COBEpIICHCTBYETCSI YMEHUE CTPOUTh MaTEMaTHYECKYI0 MOJEIb pPEalbHON CUTYallMd, NPUMEHSTHh
3HaHUs, TOJY4YEHHblE TPH U3YYEeHMH Y4eOHOro Kypca, Uil pEHIeHUs CaMOCTOATENbHO
chopMyITUPOBAHHON MaTeMaTHIECKON 3a/1aud, a 3aTEM HHTEPIIPETUPOBATH CBOM OTBET.

ConepxatenbHo-MeToAndecKas JUHUS «Yucia W BBIYUCIEHHS» 3aBepliaeT (OpMHUPOBAHUE
HABbIKOB HCIIOJIb30BAHUS JEWCTBUTEIbHBIX YHCEN, KOTOPOE OBLJIO HAa4aTO Ha YPOBHE OCHOBHOI'O
obmero obpasosanus. Ha ypoBHe cpenHero oOmiero o0pa3zoBaHMsi 0co00€ BHUMAaHHUE YIENsAeTCs
(OpMHPOBAHNIO HABBIKOB PAIMOHAIBHBIX BBIYUCICHHH, BKIIOYAIOIIUX B ce0s HMCIIOIb30BaHUE
pasnuyHbIX (GOpPM 3alUCH  4YHCIa, YMEHHUE JejaTh IPUKUIKY, BBIIOJIHATh HPUOIMKEHHBIE
BBIUUCIICHUS, OIICHWBATh YHWCIIOBBIC BBIPKEHHs, pabOTaTh C MaTEeMAaTHYECKMMHM KOHCTAHTaMHU.
3HaKOMbIe O0Y4YarOLIMMCS MHOXECTBA HATypaJIbHBIX, LI€JIbIX, PALMOHAIBHBIX U JIEHCTBUTEIbHBIX
YuCceNl JONOJHAIOTCA MHOXKECTBOM KOMIUIEKCHBIX 4YHCENl. B KaXaoM U3 3TUX MHOXECTB
paccMaTpUBAIOTCSl CBOICTBEHHBIE €My crelnupHUUecKue 3aJaud U OIepaluu: JejeHHe Haledo,
ONEPUPOBAHUE OCTATKAMHM Ha MHOXKECTBE LIEJIBIX YHCEN, OCOOble CBOWCTBA PAIMOHAIBHBIX H
UppalMOHANIBHBIX YHCell, apu(METHUECKUE OIEpaluyu, a TAKKe H3BJICUEHUE KOPHS HATypaibHOMN
CTEIEHU HAa MHOYKECTBE KOMILJIEKCHBIX YHCEI.

bnaromapsi mocienoBaTeIbHOMY PaCIIMPEHUIO0 Kpyra HCIOJIB3YEMBIX YHCEN M 3HAKOMCTBY C
BO3MOYKHOCTSIMHM MX TPUMEHEHHUS JUIS PEIICHHs Pa3IMyHbIX 3a/1a4 (OPMHUPYETCS MPEICTaBICHUE O
€IMHCTBE MaTE€MaTHUKU KaK HayKHM M €€ poJId B IIOCTPOCHUU MOJEJEH pealbHOr0 MHpa, IIUPOKO
HCIOJIb3YIOTCSL 0000LIEHNE U KOHKPETU3aLusl.

Jlunus «YpaBHEHUS M HEPABEHCTBA» peaM3yeTcsi Ha MPOTSLKEHUHM BCero oOydyeHHsl Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHMs, IOCKOJIBKY B KaxaoMm pasaene [Iporpammbel mpeaycMOTPEHO
pellieHre COOTBETCTBYIOIMX 3ahad. B pesynbrate oOydwaromuecss OBJIAAECBAIOT Pa3IUUYHBIMU
METOJIaMU PELICHUsS] PAlUOHAIBHBIX, HUPPALMOHAIBHBIX, IOKA3aTEJIbHBIX, JIOrapu(pMUUYECKUX U
TPUTOHOMETPUYECKHUX YPABHEHM, HEPABEHCTB M CUCTEM, a TAKXKE 3aad, COAEPIKALLUX MapaMeTphl.
[lonyyeHHblE yMEHHUS IIHPOKO HCHOJB3YIOTCS TIPU HCCIEIOBAaHUM (QYHKIMA C TIOMOIIbIO
NPOU3BOIHOM, NIpU PELICHWH NPUKIAJHBIX 3aJad M 3aJad Ha HAaxXO0XJIEHHE HaumOONbIINX U
HaUMEHBbIINX 3HaueHuM ¢(yHkuuu. [laHHass conepkaTenbHas JHMHUS BKIIOYaeT B ce0s Takke
¢dbopmMHUpoBaHHE YMEHHMH BBINONHATH Pacuy€Tel Mo (opMynam, MpeoOpa3oBaHUs pPALUOHAIBHBIX,
UPPaLMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKXKE BBIPAXKEHUM, COJEPKAIIUX CTEEHU
u Jsorapupmel. bmarogaps u3ydeHHMI0 anreOpanyuecKkoro Marepuaia IMPOUCXOAUT JajlbHeiIee
pa3BUTHE AITOPUTMUYECKOTO0 U aOCTPAKTHOTO MBILIUICHUS 00ydaromuxcsi, GOPpMUPYIOTCS HABBIKU
JeTyKTUBHBIX pacCyKICHUH, pabOThl ¢ CHMBOJIBHBIMU (hOpMaMH, MpeJICTaBIECHHs 3aKOHOMEPHOCTEH
U 3aBHCHUMOCTEM B BHUJE PABEHCTB U HEPABEHCTB. Anrebpa npemiaraer 3¢ ¢GeKTUBHbIE
UHCTPYMEHTBl JUIsl PELIEHUS IPAaKTUYECKUX M  E€CTECTBEHHO-HAy4YHBIX 3a/]ay, HariasagHo
JIEMOHCTPHUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKH.

CopnepxaTtenbHo-MeToanYecKast TUHUS «DyHKIMYU U TpaduKU» TECHO MeperieTaeTcs: ¢ IpyruMu
JUHUSAMHU y4€0HOIr0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33aJaéT MOCIEI0BAaTENbHOCTh U3YUECHHUS
Mmatepuana. M3ydyeHue CTENEeHHOH, MOKa3aTeNbHOU, JIOrapu(MUYECKO M TPUTOHOMETPUUYECKHUX
GyHKIUI, UX CBOMCTB W TIpadHKOB, HCMOJb30BaHHE (YHKIMH I pelieHus 3anad U3 Jpyrux
y4eOHBIX MPEIMETOB U peabHOM JKU3HU TECHO CBSI3aHO KaK C MAaTEeMaTHUYECKUM aHAJIM30M, TaK M C
pelieHreM ypaBHEHUM U HepaBeHCTB. Ilpu sTom Oosblioe BHMMaHuE ynemisieTcss (OpMUPOBAHUIO
YMEHHUS BbIpakaThb (OpMYJIaMH 3aBHCHUMOCTH MEXIY pPAa3IMYHBIMH BEJIWYMHAMH, HCCIEI0BATH
NOJTy4eHHbIe (YHKIIMHU, CTPOUTH UX rpaduku. MaTtepuan 3Toil colepxkaTeabHON JMHUN HalEJIeH Ha
pa3BUTHE YMEHHUH W HAaBBIKOB, IMO3BOJIAIOIIMX BBIPAXKaTh 3aBHCHUMOCTH MEXKIYy BEIMYMHAMU B
paznmuuHOil ¢dopMe: aHATUTUYECKOW, Tpaduueckol u cloBecHOW. Ero m3ydeHwe crmocoOCTBYET
Pa3sBUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K OOOOIIEHHI0 U KOHKPETH3AIHH,
HCIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHass suHMS «Hauana wmaremarnueckoro asHanusa» IMO3BOJSET CYLIECTBEHHO
pacivpuTh KPYr Kak MaTeMaTHYeCKHUX, TaK U MPUKIAJHBIX 3aja4d, JOCTYIHBIX O0y4JaroUIMMCs, TaK
KaK y HHMX TOSBJISIETCS BO3MOXHOCTh CTPOUTHh TI'paUKHU CIOXKHBIX (YHKLUUH, ONpPENeNsiTh HX



HanOONbIINE ¥ HAaUMEHBIINE 3HAYCHUS, BBIYUCIATH IUIOMAAM (GUTYp M OOBEMBI TeJ, HAXOAUTh
CKOPOCTM M YCKOpPEHHMs IpoleccoB. JlaHHas conepkaTellbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUSI MaTEMaTHUYECKUX MOJEJEH pealbHbIX CUTyalul, O3BOJSET HaXOAWUTh
HawIydlllee pEIICHHEe B IPUKIAJHBIX, B TOM 4YHCIE COLMAIBHO-DKOHOMUYECKHUX, 3a7adax.
3HaKOMCTBO C OCHOBaMH MAaTeMaTH4eCKOTO aHalIHu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-IOTMYECKOTO M KPEaTUBHOI'O MBILIUIEHUS, (OPMHUPOBAHUIO YMEHHUH pacro3HaBaTh
IIPOSIBJICHUS 3aKOHOB MaT€MaTUKH B HayKe, TEXHUKE U UCKYCCTBE.

OOyuaroniyecs y3HalOT O BBIJAIOIIUXCS Pe3yIbTaTax, HOJYYEHHBIX B X0O/1€ Pa3BUTHS MaTeMaTUKU
KaK HayKH, ¥ 00 UX aBTOpax.

CopnepxaTenpHO-MeTOANYECKas JTUHUA «MHOECTBa M JIOTMKa» BKIIOYAeT B ceOs 3JIEMEHTHI
TEOpPUHU MHOXKECTB M MAaTEMATUYECKOM JIOTMKH. TeopeTHKO-MHO)KECTBEHHBIE IPEICTABICHUS
IIPOHU3BIBAIOT BECh KYPC IIKOJIBHOM MaTeMaTMKM M HpeAsiaraloT Haubosiee YHHUBEPCAJIbHBIN S3BIK,
OOBEIMHSIONMUNA BCE pa3felibl MaTeMaTUKH U ©€ TMPWIOKCHHM, OHH CBS3BIBAIOT pPa3HbIC
MaTEeMaTUYECKUE IUCLUUIUIMHBI M MX IPWIOXKEHHd B eauHoe uenoe. [losToMy BaxHO 1aTh
BO3MOXXHOCTh  OOydaromeMycsi TMOHHUMaTh TEOPETHUKO-MHOXECTBEHHBIH S3bIK COBPEMEHHOMU
MaTEMaTUK{ W HCIOJb30BaTh €ro JUlsl BBIPA)KEHMsI CBOMX MBbICHEH. J[pyruM BaXKHBIM HPHU3HAKOM
MaTeMaTHKHU KaK HayKH CIIeJyeT IPU3HATh CBOWCTBEHHYIO €l CTPOrOCTh 0OOCHOBAaHUH U CIIeZIOBaHUE
ONpEACNEHHBIM IIpaBWJIaM IIOCTPOEHHUS JOKa3aTeNIbCTB. 3HAKOMCTBO C D3JIEMEHTaMH
MaTeMaTHYECKON JIOTUKA CHOCOOCTBYET pAa3BUTHIO JIOTUYECKOTO MBIIUICHHS O0YyJaromuxcs,
MO3BOJISIET UM CTPOMTH CBOM PACCYXKJIEHHS HAa OCHOBE JIOTUYECKMX HpaBui, (OpMUPYET HaBBIKU
KPUTHYECKOI'O MBILUICHHUS.

B yuebHOM Kkypce «Anrebpa ¥ Hayala MaTEeMAaTUYECKOTO aHajlu3a» IMPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOJICIHPOBAHMUS, KOTOPhIE MPU3BAHBI CIIOCOOCTBOBATh ()OPMHUPOBAHUIO HABBIKOB
IIOCTPOCHUSI MOJENIEH peaJIbHbIX CUTYalUil, UCCIEAOBAHUSA ITHX MOJEIEH C MOMOLIBIO ammapara
anreOppl 1 MaTeMaTUYECKOr0 aHalln3a, UHTEpIpEeTalui MOJyYeHHBIX pe3ynbTaToB. Takue 3agaHus
BIUIETEHBI B KX/l U3 pa3/IelIOB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHaj yueOHOro Kypca IHpoKo
UCIOJIb3YETCS Ul pelIeHUs] MPUKIAIHBIX 3a1ad. llpu permeHun peanbHbIX NPAKTUYECKUX 3adad
oOyyaroliuecsi  pa3BUBAIOT  HAOMIOAATENbHOCTb,  YMEHHME  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh aHAIOTHIO, 0000IaTh U KOHKPETU3UPOBATh MpoOieMy.
JlesaTenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a/1a4 OpraHu3yeTcs B Ipoliecce
M3YYEHHUS BCEX TeM yueOHOro Kypca «Anredpa U Hayaisa MaTeMaTHUYECKOIO aHAJIU3a.

Ha usydenue yyeOHOro Kypca «Anrebpa v Hayaja MaTeMaTHYECKOT0 aHAJINW3a» OTBOJIUTCS 272
gaca: B 10 kiacce — 136 gacoB (4 yaca B Henenio), B 11 kimacce — 136 yacoB (4 gaca B HEACIIO).

Copepxanue yueOHOro Kypca «Ajredpa 1 Ha4aJJa MATEMaTHYECKOI0 aHAJIM32»

10 KJTIACC
Yucia v BbIYUCICHUA

Pammmonaneupie uyncia. OOBIKHOBEHHBIE U JIECATUYHBIE JAPOOM, TIPOILEHTHI, OECKOHEYHBIC
nepuoaudeckue aApodu. [Ipumenenue apodeil U MPOLEHTOB IS PELICHUs NPUKIAJHBIX 33734 W3
Pa3IMYHBIX OTpaciell 3HAaHUW U peaJbHON KU3HU.

JleiicTBuTenpHbIE YKca. PalioHanbHble M UPPALlMOHAJIBHBIE YUCIIA.
ApudmeTrrueckue onepannuu ¢ 1eHCTBUTEIbHBIMU YiciaMu. Molynb TeHCTBUTENIBHOTO YUCIIa U €T0
cBoiicTBa. IIpuOnmkEéHHBIE BBIYMCICHHUS, MpaBUIIa OKPYIJICHHs, MPUKUAKA M OLEHKa pe3ysbTara
BBIYMCIICHHI.

Crenenb ¢ 1ensIM nokaszareneM. bunom HeroTona. Mcnonp3oBanue noaxonsuiei GpopmMel 3anucu
NeHCTBUTENBHBIX YHUCEN ISl pEIICHUs TPAKTHUYECKHX 3a]a4 U MPe/ICTaBICHUS JTaHHBIX.

Apudmerndeckuil KOpeHb HaTYpaJIbHON CTEIIEHH U €ro CBOICTRA.

CreneHsp ¢ pallMOHAIBLHBIM ITOKA3aTEIEM U €€ CBOMCTBA, CTETIEHD C JCHCTBUTEIBHBIM ITI0KA3aTEIEM.

Jlorapudm uncna. CoiicTa jorapudma. JlecsTHuHbIe U HATypaJbHbIE JIOTapU(PMBI.

CuHyCc, KOCHHYC, TaHT€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, AapKKOCHUHYC U
apKTaHI€HC YMCJIOBOIO apryMeHTa.



YpaBHEHMs U HEPABEHCTBA.

ToxnecTBa U TOXKIECTBEHHbIE ITpeoOpa3oBaHus. Y paBHEHUE, KOPEHb YPaBHEHUS.

PaBHOCHIIBHBIE ypaBHEHUS U YpaBHEHUsI-CIIEACTBYs. HepaBeHCTBO, pelleHne HepaBeHCTBA.

OcCHOBHBIE METOZBl pPELIEHHUA LENbIX U JpOOHO-pallMOHAIBHBIX YPaBHEHHH M HEPaBEHCTB.
MHorowieHsl OT OJJHOM NEPEMEHHON. [[eneHne MHOrowieHa Ha MHOTOWIEH C OCTaTKoM. Teopema
bezy. MHorownens! ¢ nensiMu kodpduuuentamu. Teopema Buera. IlpeoOpa3oBaHus 4MCIOBBIX
BBIPAKECHU, COAEP/KALIUX CTEIICHU U KOPHH.

HppanuonanpHele ypaBHeHNA. OCHOBHbBIE METOBI PELICHHUS UPPALMOHAIBHBIX YPABHECHUMN.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/Ibl PEIIEHUS [10KA3aTEIbHBIX YPaBHEHUIA.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(PMBI.

Jlorapugmmueckue ypaBHeHHs. OCHOBHBIE METO/IBI pEIICHUS JTOTapu(MUUECKUX YPaBHEHHM.

OcHoBHBIE TpUroHOMeTpuueckue Gopmyisl. [IpeodpazoBaHre TPUTOHOMETPUYECKUX BBIPAXKECHUH.
Pemenne TpUroHOMETpUYECKUX YPAaBHEHUM.

Pewienne cucreM TMHEHHBIX ypaBHEHUN. MaTpuiia CUCTEMBI IMHEHHBIX YPABHEHUM.
Ompenenurens MaTPUIIbl 2X2, €ro TEOMETPUUYECKHUI CMBICI M CBOMCTBA, BBIYMCIICHHE €0 3HAYCHHS,
IIPUMEHEHHUE ONPEIECIIUTENS AN PEIIECHUS CUCTEMBI JIMHEHHBIX ypaBHEHUN. PenieHue npukiaaHbIx
3a/1a4 C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPABHEHUM.

HccnenoBanue NOCTPOEHHON MOJIEIH € TOMOLIbIO MaTPULL ¥ ONIPENETUTENEH.

[TocTpoeHne MaTeEMaTUYECKUX MOJENIEN PEAIBHOM CUTYyallMy C IIOMOIIBIO YPABHEHUN M HEPABEHCTB.
IIpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3aJa4 U 3aa4 U3 pa3iIM4HbIX
o0JacTeil HayKH U pealbHOM KHU3HH.

DYyHKUMH U TPaPUKHU

@ynkius, cnocoOsl 3amanus GyHKuy. BzanMHo oOpaTHbIE QYHKITUH.

Komnoszunus ¢yuknuii. ['paduk pynkuuu. dnementapubie mpeodpazoBanus rpadhukoB GyHKIUH.
OO6mnacTh omnpenenaeHus: U MHOXKeCTBO 3HaueHui pyHkuuu. Hynu dpynkuuu.

[IpomexxyTku 3HakonocTosHcTBa. UETHele M Heu€THble ¢yHkuuu. I[lepuoanyeckue QyHKIMH.
IIpoMexyTKH MOHOTOHHOCTH QYHKIIMH. MakCUMyMbl © MUHUMYMBbI (DYHKIIMH.

HauOonbiiee n HaumeHblee 3Ha4YeHNUs (PYHKIIMU Ha TPOMEXYTKE.

Jlunelinas, kBagpatuuHas W JpPOOHO-IMHEWHAs (QYHKIUUA. ODJIEMEHTApHOE WCCIECIOBAaHUE U
MOCTPOEHHE UX IPaUKOB.

Crenennas (GyHKIMS C HATypaJdbHBIM U LIETbIM TokaszareneM. EE cBoiictBa u rpaduk. CBolcTBa U
rpaduK KOpHS n-oi CTeNEeHW Kak (YHKIHMH OOpaTHOM CTENEHM C HaTypalbHBIM IOKa3aTeleM.
[TokazarenbHas u gorapudmuyeckas GyHKIUU, X CBOMCTBA U TpapUKHU.

Hcnonb3oBanue rpadukoB GyHKUMN A7 pelieHUs] ypaBHEHHH.

Tpuronomerpuueckass OKPYXHOCTb, OIpeAeIeHHNEe TPUTOHOMETPUUECKUX (YHKIUI YHCIOBOTO
apryMeHTa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEAIbHBIX IpolleccaX M sABJIEHUAX. [paduku peanbHbIX
3aBUCUMOCTEN.

Havana maTreMaTH4yecKkoro aHajamsa

[TocnenoBarenbHOCTH, CcHOCOOBI  3aJaHUsl  MOCJieqOBaTeNbHOCTEH. Meron  MaremMaTuyecKon
MHIYKIMHA. MOHOTOHHBIE U OTPAHUYEHHBIE TTOCIIEOBATEIBHOCTH.

VcTopus BO3HUKHOBEHHUSI MAaTEMAaTUYECKOT0 aHAJIN3a KaK aHajau3a OECKOHEYHO MaJIbIX.
Apudmernueckass M reoMmerpuyeckas mnporpeccud. beckoHeuHO yObIBaromas reoMeTpuYecKas
nporpeccusi. Cymma OeCKOHEUHO YOBIBAaIOIIeW TeoMmeTpudeckoil mporpeccuu. JIuHEHHBIH U
SKCINOHEHIMAIBHBINA pocT. Uucno e. dopmyna CIOKHBIX MPOLEHTOB. Vcroab30BaHue MPOrpeccuun
JUI PELLIEHUs PEATIbHBIX 3a7a4 IPUKIIAIHOTO XapaKTepa.

HemnpepriBHble (yHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMNOTOTHI TpadUKOB (PYHKITUH.
CpoiicTBa (yHKIMI HENpEpHIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJOB JUIl PELICHHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUH JJIs1 pelIeHUs 3a1a4.



[lepBast u BTOpas mpousBogHble QyHKIHH. OnpeneneHne, TeOMETPHUECKU U (PU3MUECKUl CMBICIT
MIPOM3BOIHON. Y paBHEHHE KacaTebHOMN K TpaduKy (yHKIIHH.

[IpousBomHbie dneMeHTapHBIX QyHKOwA. [Ipous3BomHAs CyMMBI, NPOU3BEICHUS, YaCTHOTO H
KOMITO3UIIUH (PYHKIIUHA.

MHoxkecTBa M JIOTUKA

MHoOXecTBO, oOlepald HaJ MHOXKECTBAMM M HUX cBoWcTBa. Jluarpammel Oiinepa—BenHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO arapara i OINHUCAaHUs pPEabHBIX IIPOILECCOB U
SIBJICHUH, MU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO MaTEeMaTHYECKOIO OOBEKTa, CIIEACTBHE, JI0OKA3aTEIbCTBO,
PaBHOCUJIbHBIE YPAaBHEHHS.

11 KJIACC

Yucsia ¥ BLIYUCICHUA

Hatypanbnpie u nensle yucna. [IpuMeHeHHE MPU3HAKOB JCTUMOCTU IEBIX YHCEN, HAnOOJbIIHA
obmmit nemutens (manee — HOJ]) u Hammenbmiee oOmiee kpatHoe (nainee — HOK), octatkoB mo
MO0, anroputMa EBkiuaa 1uist perieHus 3a/1ad B LEIbIX YHCIax.

KommnekcHble uncna. AnreOpandeckass U TPUTOHOMETpUYECKash (OPMBI 3aMUCH KOMIUIEKCHOTO
grciia. ApuMeTHIeCKUe ONepanuy ¢ KOMIUICKCHBIMU YHCTIaAMH.

N300paxeHne KOMIUIEKCHBIX YHCENl Ha KOOpAMHATHOM miuockoctu. @opmyna Myaspa. KopHu n-oif
CTENEHU U3 KOMIUIEKCHOTO unciia. [IpumMeHeHne KOMITJIEKCHBIX YHCeT

JUIS pelieHus (U3NUeCKUX ¥ Te€OMETPUYECKHX 3a/au.

YpaBHeHusi 1 HEpaBEeHCTBA

Cucrema M COBOKYNHOCTb YpPaBHEHHMII U HEpaBEHCTB. PaBHOCWIIbHBIE CHCTEMBI U CHUCTEMBI-
ciencTBusl. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEW TPUTOHOMETPHUECKUX YPABHEHHMH C MOMOIIbIO TPUTOHOMETPHUECKON OKPYKHOCTH.
Pemenue TpuroHoMeTpruuecKuX HEPABEHCTB.

OcHOBHBIE METOBI PELICHUS TTOKA3aTENbHBIX U JIOTAPU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI pEUIEHUS] UPPAITHOHAIBLHBIX HEPABEHCTB.

OCHOBHBIE METO/ABl pELIEHUS CHUCTEM MW COBOKYIIHOCTEH palMOHAJIbHBIX, HPpPAUOHAIbHBIX,
MOKa3aTEeIbHBIX U JIOTApU(PMUIECKUX YPAaBHCHUM.

VYpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHneHune ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMaTHYECKUX 3a7ad U 3a7ad W3
pa3IMYHBIX 00JacTel HayKH U peallbHOM JKU3HU, HHTEPIIPETAIIHS MTOTYYSHHBIX PE3YIbTaTOB.
DOyHKIUH U TPa@UKH

I'paduk kommosurnuu ¢Gyakui. [‘eomerpuueckue o00pa3bl ypaBHEHHH W HEPaBEHCTB Ha
KOOPJAWHATHOM TIOCKOCTH.

Tpuronomerpuyeckue QyHKIHUU, UX CBONCTBA U rpauKu.

I'paduueckue MeTopl pelieHus] ypaBHEHUH U HEpaBeHCTB. [ paduueckre METOIbI pelIeHus 3a1a4 C
rnapameTpamH.

Ucnons3zoBanne rpadukoB (GyHKIUN JI8 MCCICIOBAHUS TPOIIECCOB M 3aBHCHUMOCTEH, KOTOpHIE
BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HHU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpumeHeHne TMPOU3ZBOMHON K HCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTb U OJKCTPEMYMEI.
Haxoxaenne Hau6obI111ero 1 HaMEHbIIIEr0 3HaYeHU I HeMpephbIBHONW (PYHKIIMU HA OTpE3KE.
[IpuMeHeHne MPOU3BOAHON JUIsl HAXOXKACHHSI HAWJTYYILIEro PEIIeHHs] B MPUKIAIHBIX 3adadax, s
oTpesieNIeHUs] CKOPOCTH U YCKOPEHHMsI Mpoliecca, 3aJaHHOro (hopMysnoi Win rpaduKoM.
[TepBooOpasHas, OCHOBHOE CBOMCTBO MepBooOpasHbIX. [lepBooOpa3HbIe AMEMEHTAPHBIX (YHKIIHIA.
[IpaBuiia Hax0X/A€HUS IEPBOOOPAZHBIX.

WNurerpan. I'eomeTpudecKkudl CMBICI HHTETpasa. BbIUKMCIEHHE ONpPENern€éHHOr0 HHTErpana Io
dhopmyne Hetorona—Jleitbnma.



[TpumeHeHne UHTETpana Uil HaXOXKICHUS TUIOIAAEH TUIOCKUX (QUTYp U 00bEMOB T€OMETPUYECKUX
Tel.

[Tpumeps! pemennii AuddepeHnnanbHbIX ypaBHeHUH. MaTremaTnyeckoe MOJeIMPOBAaHIE PEaTbHbIX
IIPOLIECCOB C MOMOILBIO AU(PepeHInaNnbHBIX YPABHEHUH.

Ilnanupyemsle pe3yabTarThl OCBOCHUSA y4eOHOro Kypca
«AJredpa U HaYaIa MAaTEMATHYECKOI0 AHATH32»

K konny oOyuenus B 10 kiacce oOydaromuiicss NOIYYUT CIEAYIOIIME IPEIMETHBIE PE3YIbTAThI 1O
OTAENbHBIM TeMaM (enepanbHO pabodell mporpamMMbl ydeOHOro kypca «Anrebpa um Hayana
MaTE€MaTU4YECKOr0 aHAIIN3an:

Yuciia 1 BbIYMCICHUSA:

CBOOOJTHO ONEpUPOBATh MOHSATHIMHU: PAIMOHAIBLHOE YHCIIO, OCCKOHEYHAs MEepHOIHYecKas ApoOs,
IIPOLIEHTBI, UPPALMOHAIIBHOE YUCIIO, MHOXKECTBA PALIMOHAIBHBIX U JEHCTBUTEIBHBIX YUCEN, MOLYJIb
JIEHCTBUTEIILHOTO YKCJIA;

NPUMEHATH IPOOH U MPOLEHTHI 7Sl PEHICHUs TPUKIIaIHbIX 33a4 U3 PA3IUUHBIX OTpaciieil 3HaHul u
peaIbHOM JKU3HM; MPUMEHATh NPUONMKEHHBIE BBIUMCICHMS, MpaBUiIa OKPYIVIEHUS, NPUKUAKY U
OLIEHKY pe3yJibTaTa BBIYHUCICHUH; CBOOOJHO ONEpUPOBATh IOHATHEM: CTENEHb C LEJbIM
MoKa3aTesieM, HCIOJIb30BaTh MOAXOAIIYI0 (OpPMY 3alUCH JEHCTBUTEIBHBIX YHCET JJIS PELICHUS
IPAaKTUYECKUX 3ajJad M NPEeACTaBICHUS JAHHBIX; CBOOOJHO  ONEpUPOBATh  MOHATHEM:
apu(METHYECKI KOPEHb HATYpAJIIbHOW CTENEHHW; CBOOOIHO ONEPUPOBATh IMOHATHUEM: CTEIECHb C
panMoHaIbHBIM IIOKa3aTeneM; CBOOOIHO ONEpHUPOBaTh MOHATHAMMU: JIOrapuM 4UCIa, JECATUUHbIE U
HaTypaJlbHblE Jorapumbl; CBOOOJHO ONEPUPOBATH IOHATUSMHU: CHHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC YUCIIOBOTO apryMEHTa; OIEPUPOBATH IOHATUSAMU: apKCUHYC, aPKKOCUHYC U apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHNs H HEPpaBEHCTBA:

CcBOOO/JIHO ONEpUPOBAaTh TMOHATUSAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, pPaBHOCUJIbHBIE
YPaBHEHUS U ypaBHEHUS-CIIEACTBHS, PABHOCUIIbHBIE HEPABEHCTBA,

MPUMEHSTh Pa3IMYHble METOJbl PEUICHMs] PAlMOHATIBHBIX M JPOOHO-PAllMOHATIBHBIX ypaBHEHHH,
IPUMEHSATh METOJl MHTEPBAJIOB ISl PEIICHUS HEpPaBEHCTB; CBOOOJHO ONEPUPOBATH MOHATHIMU:
MHOTOYJIEH OT OJHOW MEepeMEHHOW, MHOTOWIEH C LEeJIbIMU KO3 PUIMEeHTaMu, KOPHH MHOTOYJICHA,
IIPUMEHSTH JIEJICHHE MHOIOYJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera mis
penieHus 3a1ay;

CBOOOJHO OINEpPHpPOBATh MOHATUSAMH: CHUCTEMa JIMHEWHBIX YpaBHEHHUI, MaTpulla, ONpeIeTUTeNb
MaTpulpl 2 X 2 U €ro reOMETpUYECKUN CMBICI, MCIIOJIB30BAaTh CBOMCTBA ONPENEHUTEN 2 X 2 Ui
BBIUMCJICHUSI €r0 3HAY€HUs, IPUMEHATb OIPENEIUTENN [UIsl PELIEHWs CUCTEMbl JIMHEMHBIX
YpaBHEHUH, MOJENIUPOBATh pEaIbHbIE CUTYallMd C IOMOILBI0O CUCTEMBbl JIMHEWHBIX YpaBHEHHI,
UCCIIEI0BATh IOCTPOEHHBIE MOJEIN C IOMOIIBIO MATpPULl M OINpPENEIUTENEH, UHTEPIPETUPOBAThH
ITOJIyYEHHBIN pe3yibTarT;

UCIOJb30BaTh CBOMCTBA JEWCTBUH C KOPHSAMH s MpeoOpa3oBaHUsl BBIPAKEHUH; BBINOJIHATh
MpeoOpa3oBaHUs YHMCIOBBIX BBIPAXKEHMM, COJEpKAINX CTEMEHH C palOHAJIbHBIM IOKa3aTelleM;
UCMOJb30BaTh CBOMCTBA JOrapupMoB JUIsl TpeoOpa3oBaHUs JIOTapU(PMUYECKHX BbIPAXKEHUH;
cBOOO/ZIHO OMNEpUpOBaTh MOHATHSAMH: HppAlMOHAIBHbIE, IOKa3aTeNbHbIE U JIoTapupMUUYecKue
YPaBHEHUs, HAXOJIUTh HX PEIICHHS C IOMOIIBI0 PAaBHOCWIBHBIX IEPEXOJOB WM OCYIIECTBIAA
IIPOBEPKY KOPHEH; NMPUMEHATh OCHOBHBIE TPUIOHOMETpHUYECcKHe (HOpMyJbl i IpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAXKEHUI;

cBOOO/IHO OIEpPUPOBATH MOHSTHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHSITh HEOOXOIUMbIe
(bopMyIIbI ISl pelieHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX

YPaBHEHMH; MOJAEIMPOBATh pEaJbHbIC CUTYAallMH Ha S3bIKE aiureOpbl, COCTaBIATH BBIPAXKEHU,
YPaBHEHUs, HEPABEHCTBA [0 YCIOBHIO 3aJaud, UCCIENOBaTb IOCTPOEHHBIE MOJAEIU C
MCIIOJIb30BaHUEM ammapara anreOpbl.



DOyHKIUH U TPa@UKH:

CBOOOJHO ONEpUpPOBaTh MOHATUAMM: (YHKLHA, COCOObI 3afaHus (YHKLUHU, B3aMMHO OOpaTHBIE
¢byHKIMM, KOMIO3ULIUsA GYHKIUHN, rpaduK QyHKIMH, BBITOTHSITH

3JIEMEHTapHbIe MIpeoOpa3oBaHus rpa@uKoB GYHKLUH; CBOOOAHO ONEPUPOBATH MOHATHIAMU: 00JIACTbh
OIpeJIeIeHUs] M1 MHOKECTBO 3HAYeHUH (YHKIMHU, HYIU (QYHKIIMH, TPOMEKYTKHA 3HAKOIOCTOSHCTBA,
CBOOOJHO ONEpHPOBATh MOHATUSAMH: UYETHbIC M HEYETHbIE (YHKLIMH, NEPUOJUUYECKUE (PYHKIUH,
MPOMEXYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl M MUHUMYMBI (DYHKIMH, HauOojblIee |
HauMeHblIee 3HaueHne (QYHKLUU Ha NIPOMEXYTKE; CBOOOJHO ONEPUPOBATh MOHATUSAMH: CTEHEHHAs
GbyHKIMS ¢ HATYpaJbHBIM U IENBIM MOKa3aTeleM, rpaduk cTerneHHOH (YHKIUU C HATYpalIbHBIM H
LIeJIBIM [T0Ka3aTesieM, rpauk KOpHs n-0i cTeneHu Kak (GyHKLIHUU 0OOpaTHOW CTENEHU C HaTypajlbHbIM
roKaszaresieM; OleprUpOBaTh MOHATUSME: JTMHEWHAs!, KBaIpaTUYHAsL U IPOOHO-IMHEHHAs QyHKIINH,
BBINOJIHATE 3JIEMEHTAPHOE MCCIEJOBAHUE U IOCTPOCHHE UX I'paUKOB; CBOOOJHO ONEPUPOBAThH
MOHATUSMH: TIOKa3aTeIbHasd U Jorapudmuyeckas (yHKIMH, UX CBOMCTBA U rpad)MKH, UCIOIH30BAThH
uX rpauKy A7 pelieHus ypaBHEHUH;

cBOOOJIHO  OmepUpoBaThb  MOHATUSIMM: TPUTOHOMETPUYECKass  OKPYKHOCTb,  ONpEIeIICHUE
TPUTOHOMETPUUYECKUX (DYHKLUI YHUCIOBOIO apryMeHTa;

UCIOJIb30BaTh Ipauku (QyHKUIUN JUIsl UCCIEAOBAHUS MPOLECCOB U 3aBUCUMOCTEH IPU PELICHUU
3ajja4 U3 JPYruxX y4yeOHBIX MPEIMETOB U peallbHOM *KU3HH, BbIpaxkaTb (popMylaMHu 3aBUCUMOCTHU
MEX/1y BEJINYNHAMU;

Havaja maTeMaTH4eCKOro aHAJIM3a:

CcBOOO/IHO OIEpPUPOBATh MOHATUAMU: apudmMeTndeckass U reoMeTpuyecKas nporpeccus, 0ECKOHEYHO
yOBIBarolasi reoMeTpuyecKas Iporpeccus, JIMHEHHBIH M SKCIOHEHUUAIbHBIM pocT, (opmyna
CJIOXKHBIX IPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE; MCIIOJIb30BaTh MPOIPECCUU IS PEILICHHUS
peambHBIX  3a7ay  [PUKJIAIHOTO  XapakTepa;  CBOOOJHO  ONEPUPOBATH  MOHATHUAMHU:
[IOCJIEI0BATEIBHOCTh, CIOCOOBI 33/JaHUs IOCJIEOBATEIbHOCTEH, MOHOTOHHBIE W OrpaHUYEHHBIE
IIOCJIEI0BATEIBHOCTH, IIOHUMAaTh OCHOBBI 3apOXKIACHMSI MaTeMaTHYECKOIO aHajlnd3a KaK aHalu3a
0ECKOHEYHO MaJbIX; CBOOOIHO ONEPUPOBATH MOHATHSIMU: HETIPEPbIBHBIE (DYHKIIMHU, TOUKU pa3pbiBa
rpaduka (QyHKIUH, aCUMIITOTHI rpaduka QyHKIUN; CBOOOJHO ONEPUPOBATH MOHATHEM: (YHKLUS,
HEeNpepbIBHAsI Ha OTPE3Ke, NMPUMEHSATh CBOMCTBAa HENpPEPBIBHBIX (YHKIUN UId pelieHHs 3ajady;
CBOOOJHO ONEpUpPOBaTh IMOHATHUSMHU: NEpBas W BTOpas MPOM3BOJAHBbIC (YHKIMHU, KacaTelabHas K
rpaduky (YHKUIUU; BBIUUCIATH MPOU3BOAHBIE CYMMBI, IPOU3BEAEHHUS, YaCTHOTO M KOMIIO3ULIUU
IBYX (pyHKIMI, 3HaTh MPOMU3BOJHBIC JEMEHTAPHBIX (YHKIMH; UCIOIb30BaTh F€OMETPUUECKUNA U
(bu3nyecKuil CMbICI MPOU3BOAHOM JIJISl peLICHUS 3a/1a4.

MHokecTBa M JIOTHKA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpAIlUU HAJl MHOYKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar MJid ONMCAHMsI pEaJbHbIX IIPOLECCOB H
SIBJIIGHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: OIpENIEICHUEe, TeopeMa, ypaBHEHHE-CIEJICTBHE, CBOICTBO
MaTeMaTHYeCKOro 00bEeKTa, I0Ka3aTelbCTBO, PABHOCUIIbHBIE YPaBHEHUS U HEPaBEHCTBA.

K koniy o6yuenus B 11 kiaacce 00yJaromuics MoIyduT caelyromue NpeIMeTHbIE Pe3yIbTaThl 110
OTIIETFHBIM TeMaM (¢eaepalibHONW pabodeil mporpaMmbl yuyeOHOTO Kypca «Anredpa W Hadvaia
MaTEMaTHYECKOI 0 aHaJIN3a:

Yuciia 1 BbIYUCJICHUSA:

CBOOOJHO OIEpPHUPOBATH MOHATHSIMU: HATypalbHOE M IEJIO€ YHCIO, MHOXECTBA HATYypaJbHBIX U
LETIBIX YMCEN, UCII0JIb30BaTh MpU3HAKU AenumoctH nenbix ynces, HOJ[ u HOK natypanpHbIX uncen
JUI pELlIeHus 3aa4, IPUMEHATh alroput™ EBkinmnna;

CBOOOJHO OINEpUPOBaTh IMOHATHEM OCTaTKa [0 MOJYJIO, 3alMChlBaTh HATypalbHbIE 4YHCIA B
Pa3IMYHbIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHMUS;



CBOOOZIHO OIEpPUPOBATh IMOHATUSAMHU: KOMIUIEKCHOE YHCJIO M MHOKECTBO KOMIUIEKCHBIX YHCEIl,
MPE/ICTaBIATh KOMILIEKCHBIE YUCIIa B alreOpandeckol U TPUTOHOMETPHYECKO (GopMme, BBITOIHATH
apudmeTHyecKre onepamyy ¢ HUMU B H300pakaTh Ha KOOPAUHATHON TIOCKOCTH.

YpaBHeHMsI M HEPABEHCTBA:

CBOOOJHO OIEPHPOBATh MOHATHUSMHU: HPPANMOHAIBHBIC, TOKAa3aTeNbHBIE U Jorapudmmuueckue
HEPaBEHCTBA, HAXOAUTh UX PEUICHHSI C TOMOIIbI0 PABHOCUIIbHBIX MEPEXOI0B;

OCYIIECTBIISITh OTOOpP KOpPHEW TMpH pPEUICHWH TPUTOHOMETPHUECKOTO YpaBHEHHUsS; CBOOOTHO
OIEpUPOBATH MOHSITHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO, MPUMEHATh HEOOXOIuMBbIe (OPMYIIbI
JUTSl pELIEHUs OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOO/JIHO OMNEpUPOBATh MOHATUSMHU: CHCTEMa U COBOKYIIHOCTh YpPaBHEHHUH M HEPaBEHCTB,
PAaBHOCUJIbHBIE CHUCTEMBl M CHUCTEMBI-CIICJICTBUS, HAXOAUTh PEIICHUS CHUCTEMbl U COBOKYITHOCTEH
paloHaIbHBIX, UPPALMOHAIIBHBIX, TOKa3aTENbHBIX U JIOrapu(MUUYECKUX YPABHEHU U HEPABEHCTB;
pemars palnuoHasbHbIE, UppalrOHAJIbHBIE, MOKa3aTeJIbHBIE, norapudmuueckue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEpKalllue MOAYJIU U NTapaMeTphl;

MPUMEHATHh TpaduyecKue METOABl IS pEIICHUS ypaBHECHUN M HEPABEHCTB, a TaKXKe 3a/1ad C
napameTpamu;

MOJICTTUPOBATh PEAbHBIC CHUTYAllMd Ha SI3bIKE aireOpbl, COCTaBJIATh BBIPAXKCHUS, YPABHCHHSI,
HEpPAaBEHCTBA M MX CHUCTEMBbl [0 YCIOBHIO 3aJaud, HCCIEN0BaTh IOCTPOEHHBIE MOJEIU C
HCII0JIb30BaHUEM arrapara anreOpbl, MHTEpIPETUPOBATD MTOJIYYEHHBIN pe3ybTar.

DOyHKUMH U TPapUKU:

CTpPOUTH TpadUKU KOMIO3UIMU (PYHKIIMI C MOMONIBIO JIEMEHTAPHOTO HMCCIIEIOBAHUS U CBOWCTB
KOMITO3UIINH IBYX (DYHKIIUH;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPJUHATHOMN IUIOCKOCTH;
cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TPpa(UKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHATH (PYHKITUHU I MOJCIMPOBAHUS U UCCIIEAOBAHUS PEATbHBIX MPOIECCOB.

Hauvana maTteMaTH4ecKkoro aHajam3a:

WCIIOIh30BaTh MPOW3BOJIHYIO MJIsi HCCIeNOBaHUS (YHKIMH HAa MOHOTOHHOCTh U ODKCTPEMYMBI;
HAXOJUTh HAUOOIbIIIEe U HAUMEHbIIIee 3HaYCHHS (PYHKIIMU HEMPEPHIBHON Ha OTPE3KE;

WCIIOJIH30BaTh MTPOU3BOAHYIO JJIsi HAXOXKICHUS HAWTYUIIEro PEIICHHs B MPUKJIAJIHBIX, B TOM YHCIIE
COLIMAJIbBHO-9)KOHOMUYECKUX, 3a/Jauax, JUisl OMNpENEJeHUss CKOPOCTH M YCKOPEHHUs Ipoliecca,
3aIaHHOTO (POPMYJION MM TPadUKOM;

CBOOO/JIHO OIEpUpPOBaTh MOHATUSMU: TepBooOpa3Has, OMpenelICHHbI HHTErpaj, HaXOIUTh
nepBooOpa3Hple AJIEMEHTApHBIX (YHKIMA ¥ BBIUKACIATH uHTErpan 1o ¢opmyne HproToHa—
JleitbHMIIa; HAXOAWTH IUIOMIAAU IUIOCKUX (UTYp U OOBEMBI TEN C MOMOIIBIO HHTETpalia; UMETh
Mpe/ICTaBJIeHHEe O MaTeMaTHYECKOM MOJIETMPOBAHUU Ha MPUMeEpe cocTaBiieHus U depeHrantbHbIX
YpaBHEHUMU;

pelaTh NpuKIagHbIe 3a/1a4, B TOM YUCIIE COLUATbHO-3KOHOMUYECKOTO U (PU3NYECKOr0 XapakTepa,
CpelCcTBaMU MaTEMATUYECKOTO aHAJU3a.

TemaTnyeckoe IJIAHMPOBAHUE KYpPCa «AJIredpa 1 HAYAJIa MATEMATHYECKOT0 aHAJIN3a»

10 kaacce
Ne | HaumeHoBaHMe pa3iesioB u Kosau4yecTBo yacos DJIeKTPOHHBIE | [leATeIbHOCTh
TeM MPOrpamMmbl BCEro Kout p | Ilpakr | (uudposeie) YUYHUTEJIS C
paod o0pa3oBartesib | y4eTOM

Hble pecypebl | IIporpamMmmbi

BOCIUTAHHA

1 | MHuoxecTBO 24 1 https://resh.ed | O6bsacuenue
JEHCTBUTEIBHBIX YHUCET. u.ru/ LIEHHOCTH
MHOro4ieHsl. HAy4YHOTO




PanmonanbHble ypaBHEHUS MO3HAHHS
Y HepPaBEHCTBA.
CucteMbl JIMHEWHBIX
YpaBHEHUI
2 DOyHKIMH ¥ TPadUKH. 12 1 https://resh.ed | O6bsacHenue
CreneHnast GyHKIHUsI u.ru/ IKOJIOTHIECKHX
C EJIBIM MOKa3aTesieM LEHHOCTEH
HAy4YHOTO
MO3HAHHS
3 ApudMeTHIeCKUil KOPSHb 15 1 https://resh.ed | ®opmuposanue
N-oii cTernenm. u.ru/ KYJIBTYPBI,
HppaumnoHanbHbie 3710pOBOrO 00pasa
ypaBHEHHS KU3HU
4 | Ioka3zarenbHas QYHKIHS. 10 1 https://www.y | IlennocTn
[TokaszaTenbHble YpaBHEHUSA aklass.ru/ Hay4YHOI'O
MO3HAHHS
5 Jlorapupmuueckas QyHKITHSL. 18 1 https://resh.ed | Llennoctu
Jlorapupmuueckue u.ru/ Hay4HOI'O
ypaBHEHHs MO3HAHHS
6 | Tpuronomerpuyeckue 22 1 https://resh.ed | ®opmuposanne
BBIPKCHUSI ¥ yPaBHEHHS u.ru/ HMOIHOHATBHOTO
Onaromnosyyus
7 | TlocnenoBaTenbHOCTH U 10 1 https://www.y | ®opmupopanue
IIPOrpecchu aklass.ru/ | KyabTypbl
3I0pOBOTO 0Opasa
8 | HenpepriBHbIE GyHKIINN. 20 1 https://resh.ed | Lieanoctn
ITpousBoaHasi. u.ru/ Hay4HOTO
TIO3HAHHUS
9 | IoBTopeHue, o6oOLIEHHE, 5 1 https://www.y | Lennoctn
cHUCTeMaTHu3alus 3HAaHU ! aklass.ru/ Hay4YHOT'O
MO3HAHHS
OO11ee KOTMYECTBO YacOB I10 136 9
nporpamme
11 kaace
No | HaumenoBanue paznenoB 1 | KonnuecTBo yacoB | DIeKTpOHHBIE JesrenbHOCTh
/T | TEM Kypca BCETO | Kp np (dpoBsbIe) YUUTENS C
o0Opa3oBaTenbHbIC y4eToM
pecypcsl [Iporpammel
BOCITUTAHUS
1 | UccnenoBanue QyHKIHI C 22 1 https://resh.edu.ru/ LenHoctu
MMOMOLIBIO TPOU3BOTHOU Hay4HOTO
HO3HAHHUS
2 | IlepBooOpa3Has u HHTErpa 12 1 https://www.yaklass.ru/ | Lennoctu
HAay4YHOTO
MO3HAHUS
3 | I'paduku 14 1 https://resh.edu.ru/ dopmupoBanue
TPUTOHOMETPUYECKUX KYJIbTYpbI
byHKUIUH. 3J10pOBOTO
Tpuronomerpuueckue oOpasa KHU3HH
HEpaBEHCTBA




HppaunoHnansHble, 24 https://resh.edu.ru/ dopmupoBaHue
MOKa3aTeIbHbBIC U KYJbTYPBI
norapudmuueckue 310pPOBOTO
HEPABEHCTBA oOpasa KH3HH
KomrutekcHble yncia 10 https://resh.edu.ru/ Hennoctn
HAy4YHOI'O
IIO3HaHUA
HarypasbHble 1 1eITbIE 10 https://www.yaklass.ru/ | Llennoctu
qucia Hay4qHOTO
IIO3HaHUA
CHCTeMBI paliMOHAIbHBIX, 12 https://resh.edu.ru/ dopmupoBanue
UPPAIHOHATIBHBIX, KYJIBTYPBI
MOKa3aTeIbHBIX U 3JI0POBOTO
norapuGpMUIeCKuX o0Opa3a Ku3HU
ypaBHEHUU
8 | 3amaum c mapamerpamu 16 1 https://resh.edu.ru/ dopmupoBaHue
KYJbTYPBI
3JI0POBOTO
o0pasa JKU3HH
9 | [loBTOpeHue, 0000IICHNE U 16 1 https://resh.edu.ru/ dopmupoBaHue
CHCTeMaTU3alus 3HaHUI KYJbTYPBI
3JI0POBOTO
o0pasa JKU3HH
OO011e€e KOJIMYECTBO YacoB I10 136 9
nporpaMme

ITossicHuTENBLHAA 3aNIHCKA Kypca ((reOMeTpI/IH»

I'eomeTpus siBnsieTcsl OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpeIHEro oo0Iero oopazoBaHus, Tak
Kak 00ecIIeuynBaceT BO3MOKHOCTH U3Yy4YCHUSA AUCHUILINH eCTGCTBeHHO-Hay‘-IHOI\/JI HAIpaBJICHHOCTHU U
MpeIMETOB TyMaHWTapHOro Iukia. [loCKONbKY JOrMuYecKkoe MbIIUIeHHe, (opMmupyemoe mpu
HN3YUYCHUU O6y‘-IaIOHII/IMI/IC$I HOHATUUHBEIX OCHOB TCOMETpHUH, IIpHU AO0KA3aTCILCTBEC TCOPEM U
MMOCTPOCHUU IIETIOYKH JIOTUYECKHX YTBEP)KICHUI MpH PElIEHUH Te€OMETPUUYECKUX 3a/lady, YMEHHUe
BbIJIBUTI'aTb W OIIPOBEPraTb THUIIOTE3bl HCMINOCPCACTBECHHO HMCHOJB3YIOTCA IIpU PCHICHUM 3aaad
€CTECTBEHHO-HAYYHOT'O IIUKJIA, B YACTHOCTH (PU3UYECKUX 3a/1a4.

Iesasb ocBOeHUS TpOorpaMMBbl ydeOHOTO Kypca «['eoMeTpus» Ha yriayOJI€HHOM ypOBHE — pa3BHTHE
WHIUBUAYAIBHBIX CIIOCOOHOCTEH OOydYaromUXcsl MpPU HU3YYEHHH TEOMETPUH, KaK COCTABIISIOIICH
npeaMeTHOW obmactn «Marematuka ©u UWH(MOpMaTHKa» uepe3 olecreueHne BO3MOXKHOCTH
MpUOOpETEeHUsT M HCIOJIb30BaHHsS Oojiee TIyOOKHMX TE€OMETPUYECKUX 3HAaHWA U JCHCTBHIA,
CHEeIU(PUYHBIX T€OMETPUH, U HEOOXOAMMBIX IJIs YCHENIHOro MpodeccHOHaTIbHOTO 00pa3oBaHMs,
CBsI3aHHOI'O C UCIIOJIB30BAHHUEM MaTEMAaTHUKU.

[TpropuTeTHEIMH 3aJa4YaMM Kypca Te€OMETPUU Ha YIIIYOJEHHOM YpPOBHE, PACIIUPSIONIUMH U
YCUITUBAIOIUMHU Kypc 0a30BOTO YPOBHS, SIBISIFOTCS: paclIMpeHUe MPECTABICHUS O TEOMETPUH KaK
4acTU MHUPOBOW KyJIbTYphl U (POPMHUPOBAHHE OCO3HAHUS B3aUMOCBSI3U F€OMETPUU C OKPYKaIOIIUM
MUpoM; (OPMHUPOBAHHE TWPEJICTABICHHUS O TMPOCTPAHCTBEHHBIX (UTypaXx KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJIEIISX, TO3BOJISIFOIINX ONMUCHIBATh W M3y4aTh PA3HBIC SIBICHUS OKPY)KAIOIIETO
MHUpa, 3HaHWE TOHATUHHOTO amnmapara mo pazaeny «CTepeoMeTpus» y4eOHOTO Kypca T€OMETpHUH;
CbOpMI/IpOBaHI/Ie YMCHHA BJIAJACTh OCHOBHBIMHU IOHATHUAMH O IIPOCTPAHCTBCHHBIX q)HpraX n ux
OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, GOpMylT U YMEHHE UX MPUMEHSTh, YMEHUS TOKA3bIBaTh
TEOpEMbl W HaXOAWThb HECTAHJAPTHHIE CIOCOOBI peleHust 3anad; (OpMHUPOBAHHE YMEHMUS




pacrno3HaBaThb Ha 4epTexkax, MOJEISIX U B PEAJbHOM MHpPE MHOTOTPAaHHMKM M Tejla BpallCHMS,
KOHCTPYUpPOBaTb  I€OMETPHUYECKHE  MoJenu;  (OPMHpPOBAHHWE  IOHMMAHUS  BO3MOKHOCTH
aKCMOMAaTHYECKOTO TOCTPOCHHS MAaTeMaTHYeCKUX Teopuil, (opMupoBaHHEe MOHUMAHHS POJIH
aKCMOMAaTHKH IIpU IPOBEAECHUHU DPACCYKACHUH; (HOpPMUPOBAHME YMEHMs BIAZECTh METOJaMU
JIOKa3aTeJIbCTB U QJITOPUTMOB pELICHUS, YMEHMUS HX IPUMEHATh, IMPOBOJUTH JI0Ka3aTEIbHbIC
pacCyXJIEeHHs B XOJ€ PEIICHUs CTEPEOMETPUYECKUX 3aJayd U 3a7ad C MPAKTUYECKUM COACPKAHUEM,
dbopMHpOBaHHE  TPEACTABICHUS O  HEOOXOAWMOCTH  JIOKAa3aTeIbCTB NpU  OOOCHOBAaHUH
MaTEMaTUYECKHUX YTBEP)KIECHUHN U POJIM aKCUOMATHUKH B IIPOBEICHUU JACyKTUBHBIX PACCYKICHUM;
pa3BUTHE M COBEPIICHCTBOBAHNWE MHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH 0Oydarommxcs,
IIO3HABATEJIBHON aKTMBHOCTH, MCCIIEIOBATEIbCKUX YMEHHMM, KpPUTUYHOCTH MBILUICHUS, HHTEpEca K
W3YyYEHHUIO TeoMeTpuH; (popMupoBanue (yHKIMOHATBHONW TPAMOTHOCTH, PEJIEBAHTHON T€OMETpPHUU:
YMEHHUSl paclO3HaBaTh NMPOSBICHUS I€OMETPUUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYAlMsIX W MpPHU HU3YYEHUHM JAPYIHX Yy4eOHBIX MPEAMETOB, IMPOSBICHUS
3aBUCHUMOCTEMl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAHUS pEAIbHBIX CHUTYyallMil, MCCIEI0BaHUs
IIOCTPOECHHBIX MOJIEJICH, UHTEPIPETALIH [TOJTYYEHHbIX PE3YJIbTaTOB.

OCHOBHBIMHU COJIepKaTeIbHBIMU JIMHUSAMHM Yy4yeOHoro kypca «l'eomerpus» B 10-11 kmaccax
aBisitores: «lIpsAMble M IUIOCKOCTH B IPOCTpaHCTBE», «MHororpaHHukm», «Tena BpameHus»,
«BekTopel 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/IBUIKEHUS B IPOCTPAHCTBE.

Cdopmynuposanroe B DI'OC COO tpeboBaHUEe «yMETh ONEPUPOBATH MOHITHSIMEY, PEICBAHTHBIX
reoMeTpuu Ha yriayonéHHoMm ypoBHe oOyuenuss B 10-11 kiaccax, OTHOCHTCS KO BCEM
COZIep KaTebHBIM JIMHUSAM y4eOHOTO Kypca, a (OpMHUPOBAHUE JIOTUYECKUX YMEHUH pacipeneseTcs
HE TOJIBKO IO COJepXaTelbHbIM JUHHUSIM, HO U Mo rogaMm oOyuenus. CopepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IPEAMETHBIM pe3ysibTaTaM ocBoeHMsI PDenepasibHON pabouel Mporpammbl,
pacrpelleI€HHBIM 1O rojaM o0OydeHHUs, CTPYKTypUPOBaHO TaKUM o00pa3oM, 4TOObI KO BCEM
OCHOBHBIM, NpPHUHLIMIHAIBHBIM BOIpocaM oOydaromuecs oOpaliaiuch HEOJHOKPAaTHO. ITO
II03BOJISIET OPraHU30BATh OBJIAJICHUE F€OMETPUUECKUMHU MOHATUAMH U HaBBIKAMM I1OCIIEI0BATEIBHO
U TIOCTYINAaTeNbHO, C COOJIOJEHUEM MPHUHIMIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYATh B
O0IIyI0 CHCTEMY TE€OMETPUYECKMX HpEACTaBICHUN OOyJaroluxcs, paclupss U yrioyomnss e€,
o0pa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[Tepexox Kk M3y4EHHMIO T€OMETPHM Ha YIIIyOJEHHOM YpOBHE MO3BOJISIET: CO3JaTh YCIOBUS JUIS
mupdepeHunanun  00y4YeHHsl, IOCTPOCHUS HHIMBUIYaJbHBIX OO0pa30BaTENbHBIX IPOrpaMM,
obecrieunTh YrayOJI€HHOE M3y4YeHHE TeOMETPUU KakK COCTaBIsifouled ydeOHOro mnpenmera
«MatemaTHKa»; MOATOTOBUTh OOYYAIOUIMXCSI K IMPOJOJDKEHHIO M3YYEHHs] MAaTeMaTHKU C Y4ETOM
BbIOOpa  Oynymeidl  mpodeccun, obecrnednBas  MPEEMCTBEHHOCTb  MEXIy  OOMMM U
po¢eCCuOHATBHBIM 00pa30BaHUEM.

Ha usydenue yueGHOro Kypca «l'eomeTpus» Ha yriiyOJeHHOM YpOBHE OTBOAMTCS
204 yaca: B 10 xnacce — 102 gaca (3 yaca B Hezento), B 11 knacce — 102 yaca (3 yaca B HEZIeIN0).

Coaep:xanue yueOHoro kypca «I'eomerpus»
10 KJIACC
IIpsiMble U MVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbI€ NIOHATHA cTepeomeTpun. Touka, npsiMasi, INIOCKOCTb, TPOCTPAHCTBO.

[TonaTne 00 aKCHMOMATHYECKOM IOCTPOEHUM CTEPEOMETPUHU: AKCUOMBI CTEPEOMETpUU U
CIIEJICTBUS U3 HUX.

B3anMHOe pacnonoxeHue MNpsAMBIX B IPOCTPAHCTBE: IEpeCeKarolrecs, IapajjelbHble U
cKpeluBawomuecs npsMsle. [Ipu3Haku ckpemuBaronmxca npsamsix. IlapannensHoOCTs NpSMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: NapajjiefibHble MpsIMble B IPOCTPAHCTBE, MAPAJUIEIbHOCTh TPEX
IIPSAIMBIX, N1APAJUICILHOCTD IPSIMOU IIIIOCKOCTH.

[TapannensHoe M LEHTpaJlbHOE NPOEKTHpOBaHUE, M300pakeHHe ¢uryp. OCHOBHBIE CBOMCTBa
napajyieIbHOro MpoekTHpoBaHus. M3o0pakeHue ¢uryp B mNapauieNbHON MNpOeKUuu. YTIbl ¢



COHAIIPAaBJIICHHBIMM CTOPOHaMH, YIOJ MeEXAY HpsIMbIMH B HpocTpaHcTBe. [lapamnenbHOCTh
IJIOCKOCTEM: TapajulesibHble IJIOCKOCTH, CBOMCTBA NapauielbHbIX IIockocTeil. Ilpocreiimme
MPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTU: TETPAdIP, HapalJIeNeIHIIe]], IOCTPOSHHE CEUCHH.

[lepneHUKyISAPHOCTh NPAMOW M IUIOCKOCTU: IEPIEHIUKYJISPHBIE IMpsSAMbIE B IPOCTPAHCTBE,
IIpsIMbIE NIApAJUIEIbHBIE U NIEPIEHIUKYIISPHBIE K INIOCKOCTH, IPU3HAK NEPIEHIUKYIIPHOCTH IPSIMON
U MIJIOCKOCTH, TEOPEMA O MPSAMOU MEPIEHIUKYISIPHONU MIIOCKOCTH. OPTOroHAIbHOE MPOEKTUPOBAHUE.
IlepnieHIUKYNSp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKH /0 IUIOCKOCTH, PACCTOSIHUE OT IPSMOM A0
IUIOCKOCTH, MPOEKIUs (GUrypbl Ha IUIOCKOCTh. [lepneHauKynspHOCTh IJIOCKOCTEH: MpHU3HAK
NIEPIEHIUKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpEX NmeprneHuKyispax.

VYTl B IPOCTPAHCTBE: YroJl MEXAY MPSAMON U MIIOCKOCThIO, ABYTPAHHBIN YIroJl, TUHEUHBIA Yo
IBYTpaHHOro yria. TpéxrpaHHblii 1 MHOTOrpaHHble yriibl. CBOHCTBA MJIOCKUX YIJIOB MHOTOTPaHHOIO
yria. CBOMCTBA IJIOCKUX U JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB
JUISl TPEXTPAHHOTO yIJa.

MHOrorpaHHuKHu
Bunel MHOrorpaHHuKOB, pa3BEépTka MHoOrorpaHHuka. Ilpusma: n-yronpHas npusma, npsMas u
HAKJIOHHAS MPU3MBbI, OOKOBas U MOJHAS TOBEPXHOCTH MPU3MBI.

[Tapannenenunen, NpsMOYroJIbHBIM Napajuiejienune] U ero coicTBa. Kparwailimime mytd Ha
MOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa.
[Tupamuna: n-yrosibHas nupamuaa, IpaBUibHas U yCeUEHHAs TUPAMM/IbI.

CpoiictBa pébep M OOKOBBIX TIpaHel MpaBUIbHOM mNupaMuibl. [IpaBuIbHBIE MHOTOTPAHHUKU:
[IpaBWIbHAs NIpU3Ma U NpaBUIbHAS NUpaMu/a, IpaBUIbHAs TPEYrojbHAs NMUpPaAMUAA U MPAaBUIbHBINA
TeTpa’ap, kyo. [IpencraBneHue o mpaBUILHBIX MHOTOTPAHHUKAX: OKTAdIP, JOJAEKAdAP U UKOCAIP.

Brruncienue >1M€MEHTOB MHOTOTpAaHHHMKOB: pEOpa, auaroHanw, yriael. llmomanbs OoKoBOM
MOBEPXHOCTU U MOJHOW MOBEPXHOCTU MPSMOM MPU3MBI, IJIOLIAb OCHOBAaHUN Teopema O OOKOBOM
MOBEPXHOCTU MpsAMOM mnpusMbl. [lnomaas OGOKOBON NOBEPXHOCTH M MOBEPXHOCTH IMPABUIBHOU
IIMPaMM/Ibl, TEOPEMA O IUIOLIAIN YCEUEHHON TUPAMUIB.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHI CHMMETPUU MPAaBUIBHBIX MHOTOIpPaHHUKOB. CUMMETpuUs
B IIPaBWJILHOM MHOTOIPDAaHHUKE: CUMMETpHUS MapajljIesIeNuIeja, CUMMETPUS IPABUIBHBIX IIPU3M,
CUMMETpUS MPABUIbHON NMUPaMUIbI.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

[TonsTHs: BEeKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANPAaBIEHHbIE W IPOTUBOIOJOKHO HANpAaBICHHBIE BEKTOPHL. PaBeHCTBO
BEKTOPOB. JIelcTBUS ¢ BEKTOpAMHU: CJIOKEHUE U BHIYUTAHHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB,
YMHOXEHHE BEKTOpa Ha 4ucio. CBONMCTBA CIOKEHUs BEKTOPOB. CBOWCTBA YMHOXKEHUSI BEKTOPA Ha
yucno. [lonstue xomruianapHsle BekTOphl. IIpu3Hak kKomriutaHapHocTH TpEX BeKTOpoB. [IpaBuio
napajuleJenunea.

Teopema 0 pa3noKeHHHM BEKTOpPA MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM. [IpsimoyronbHast
cUCTeMa KOOpAuHAT B npocTpaHcTBe. KoopanHatel BekTopa. CBs3b MEXy KOOpJIMHATaMH BEKTOpa
Y KOOPJMHATAMHM TOYEK. YTOJ MEXAy BeKTopaMu. CKalsipHOE TPOU3BEIEHNE BEKTOPOB.

11 KJIACC
Tena Bpamenus

[ToHsATHS: TMIMHIPUYECKAs TOBEPXHOCTh, KOHUMYECKasl TIOBEPXHOCTb, cheprudecKas MOBEPXHOCTb,
oOpasyromue moBepxHOCTel. Tena BpaimieHus: IMIMHAP, KOHYC, YCEUEHHBIM KOHYC, chepa, miap.
B3anmMHoe pacnionoxxeHue cepsl U IIOCKOCTH, KacaTedbHas MI0CKOCTh K cdepe. M300paxkenue Ten
BpallleHus Ha TIOCKOCTH. Pa3BépTka nmnuHapa u konyca. Cummerpust cepsl 1 mapa.

O6wvém. OcHoBHbIEe cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSAIMOYrOJIBHOTO
napajuienenunena u ciaeActBus u3 He€. OO0bEM MNpsAMOW W HAKIOHHOW MPHU3MBI, IWJIMHIPA,
nupaMuibl 1 KoHyca. O6bEM mapa 1 apoBOro CerMeHTa.

Kom0OuHatmu ten BpaiieHuss 1 MHOrorpaHHukoB. [Ipu3ma, BucaHHasi B IWIMHJP, ONMUCaHHAs OKOJIO
mwmHApa. Ilepeceuenne cdepsl u mapa c miockocTeio. Kacanuwe mapa u chepbl MIOCKOCTHIO.



[ToHATHE MHOTOTpaHHHMKA, OMHCAHHOTO OKOJIO cdepsl, chepbl, BOMCAHHOW B MHOTOTPAaHHHUK WU
TEJIO0 BpallleHHs.

[Tnomanpk TOBEPXHOCTHM MHWIWMHApPA, KOHyca, Iuiomans cdepbl u e yacreir. [lomobue B
npoctpanctBe. OTHoOLIEHHE 00BbEMOB, MIIOIIAJICH TOBEPXHOCTEH MOAOOHBIX GUTYP.

[IpeoOpa3oBanue momobus, romoreTHs. PemieHue 3amady Ha IUIOCKOCTH C HUCIOJIb30BAHHUEM
CTepEOMETPUUYECKIX METOJIOB.

[TocTtpoeHne ceueHMt MHOTOTPAHHUKOB W TEJ BpAIEHUS: CEYCHUs IWIMHIpA (MapajieibHO U
MEPIEeHIUKYIAPHO OCH), CEYEHUs KOHyca (MapaieIbHOE OCHOBAaHMIO U MPOXOAAIIEe dYepes
BEPIINHY), CEYCHMS IIapa, METOJbl MOCTPOCHUS CEUYEHHUiIl: METOJA CIEIOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIICH MITOCKOCTH.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpancTBe. Omnepanuu HaJ BEKTOpaMH. BekTopHOe yMHOXKEHHE BEKTOpPOB.
CBoiicTBa BEKTOpPHOr0 yYMHOXeHHs. [IpsMOyroimpHas cucTeMa KOOpPIMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTOpa. Pasnoxenue Bekropa mo 0aszucy. KoopauHaTHO- BEKTOPHBIH METOA HpHU
pEIICHIH TEOMETPHUECKUX 3a71a4.
JBukeHHUs B MIPOCTPAHCTBE

JBwxenust npoctpancrBa. OtoOpakenus. [[Bwxenuss u paBeHCTBO (uryp. OOmme cBOMCTBa
IBUKCHUM. Buabl OBMKEHHI: NapajuleNbHBIA MEpPEeHOC, LIEHTpalibHas CHUMMETpHs, 3epKalibHas
CUMMETpHUSs, IOBOPOT BOKPYT npsiMoil. [IpeoOpa3oBanus nogobus. Ilpsmas u cepa Diinepa.

IInanupyemMble pe3yJbTaThl 0OCBOeHHS y4eOHOro Kypca «I'eomerpusny

K xonny 10 kiacca oOydaromuics HayqYuTCs:
CcBOOO/IHO ONEPUPOBATH OCHOBHBIMH MOHATHSIMHM CTEPEOMETPUH MPU PELICHUU 3a/1ad U NPOBEACHUN
MaTeMaTHYECKUX PacCyKICHUM;
IIPUMEHSTh aKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX IPU PEIICHUU T€OMETPUUYECKUX 3a/1a4;
KJaccu(UUUpoBaTh B3aMMHOE pAClOJIOKEHUE TMPsIMBIX B INPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO OINEPUPOBATh MOHSTUSAMH, CBA3aHHBIMU C YIJIAaMH B IPOCTPAHCTBE: MEXIY NPSMBIMU B
IIPOCTPAHCTBE, MEX]Y NMPSAMOI U IIOCKOCTHIO; CBOOOIHO ONEPUPOBATh MOHSATUSMH, CBSI3aHHBIMU C
MHOTOT'paHHUKaMH;
cBOOO/IHO pacIio3HaBaTh OCHOBHBIE BUJbl MHOTOTPAaHHUKOB (MpU3Ma, NMHpaMuaa, MPSAMOYTOIbHBIN
napajuienenumnesn, Kyo);
KJIacCU(UIMPOBATh MHOTOTPAHHUKH, BEIOMpasi OCHOBAHUS /ISl KJIacCU(PUKAIIY;
CBOOOJTHO OTIEPUPOBATH MOHATUIAMH, CBSI3aHHBIMH C CEYEHHEM MHOT'OTPAaHHUKOB IIIOCKOCTBIO;
BBITNIOJHATH NapajliebHOe, IEHTPaIbHOE U OPTOTOHAILHOE MPOEKTUpOBaHUE (UTYP Ha IUIOCKOCTD,
BBINOJIHATE U300paXkeHus: GUryp Ha II0CKOCTH;
CTPOUTbH CEUEHUS MHOTOTPAHHMKOB PA3IUYHBIMH METOJAMM, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUHCIIATH IJIOLIAJAN TOBEPXHOCTEN MHOTOIPAaHHUKOB (IIpH3Ma, MUpaMK/ia), FEOMETPUUECKHUX TET C
pUMEHEHUEM (OpPMYIT;
CBOOO/JIHO ONEpUPOBaTh MOHATHSIMH: CHUMMETPHS B IPOCTPAHCTBE, LEHTP, OCb M ILIOCKOCThH
CUMMETPHUH, LIEHTP, OCh U IJIIOCKOCTh CUMMETPUHU (PUTYPBI;
CBOOOJHO ONEpHPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATAM B
IIPOCTPAHCTBE;
BBITIOJHSATH IEUCTBUS HaJl BEKTOPaMU;
pelarh 3aJa4u Ha JI0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOIICHWH M HAXOXKJIEHUE IE€OMETPHUUECKUX
BEJIMYMH, NPUMEHAS W3BECTHBIE METOJAbI IPU PELICHMH MAaTeMaTH4YeCKHX 3aJad IMOBBIIIEHHOTO U
BBICOKOI'O YPOBHS CII0)KHOCTH;
MIPUMEHSTh MPOCTEHUIIINE TPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU
pELIEHNN CTEPEOMETPUUECKHX 3a/1a4;



U3BIICKaTh, IPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HMH(OpPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUrypax, MpeJCTaBICHHYIO Ha UepTexax U pUCYHKax;

IIPUMEHSTH MOJIY4YEHHbIE 3HAHUS HA IPAKTUKE: CPAaBHUBATH U AHAIM3UPOBATh PEAJIbHBIE CUTYallUH,
IIPUMEHSATh U3yUYCHHbIE MOHATHUS B IIPOLIECCE MOMCKA PELICHNs] MaTeMaTUYeCKH COPMYJIMPOBaHHON
npoOJIeMBbl, MOJICIMPOBATh pEallbHBIE CUTYAIlMH Ha SI3bIKE T€OMETPHH, HCCIIEI0BATH MOCTPOCHHBIC
MOJICJIN C HCHOJb30BAHUEM TIE€OMETPUYECKHUX IOHATUH M TeopeM, ammapara aiareOpsl, periarb
IIPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAX0XKJIEHUEM I€OMETPUUECKUX BEITUYNH;

UMETh MpE/ACTaBIeHUsI OO0 OCHOBHBIX JTamax pa3BUTHS TIEOMETPUM KaK COCTaBHOM wvacTu
¢byHIamMeHTa pa3BUTHS TEXHOJIOTHH.

K konmy 11 knacca oOydaronuiics HayquTCs:
CBOOOJHO ONEpUPOBaTh MOHATUSAMH, CB3aHHBIMU C LIMIMHIPUYECKON, KOHUYECKON U chepuueckon
MOBEPXHOCTSAMH, OOBSACHATH CIIOCOOBI MOTyYSHHUS;
ONEPUPOBATh MOHATHAMM, CBA3aHHBIMU C TEJaMM BpAIlEHUs: IMIMHIPOM, KOHYCOM, cdepoil u
apom;
pacrio3HaBaTh Tela BpallleHUs (LWIMHAP, KOHYC, cdepa U 1map) U OOBACHATh CIOCOOBI MOTYYEHHUs
TEJ BpallCHUS,
KJ1accu(UIUPOBATh B3aUMHOE PACHOJIOKEHHUE CPEephl U MIIOCKOCTH;
BBIUUCIIATh BEIMYMHBI 3JIEMEHTOB MHOIOTPAHHHMKOB M TeJl BpalleHUs, OObEMbI U ILIOLIAAU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPALLEHUS, TEOMETPUUYECKUX TeJ C IPUMEHEHUEM (HOpMYIT;
CBOOO/ZIHO OINEpPUpPOBaTh IOHATUSMH, CBSI3aHHBIMM € KOMOMHALIMSMU TeJl BpallleHus u
MHOTI'OI'PAaHHUKOB: MHOTOTPAHHUK, BIIMCAaHHBIM B cdepy M ONHUCAHHBIA OKoJIO cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK WUJIU TEJIO BPAIICHUS;
BBIUUCIIATh COOTHOLICHUS MEXY TUIOINAAsIMU IOBEPXHOCTEH 1 00bEMaMU OJOOHBIX TEI;
n300paxaTh u3ydyaeMble GUTYpbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB ITPOCTHIX
00BbEMHBIX (UTYp: BHJ CBEpXy, COOKY, CHU3Y, CTPOUTH CEUEHHUS TeNl BpalleHMs; H3BJIEKaTb,
MHTEPIIPETUPOBATh M MPeoOpa3oBbIBaTh MHGOPMALMIO O MPOCTPAHCTBEHHBIX TI€OMETPUUYECKHUX
¢urypax, nIpeACTaBICHHYIO Ha 4epTexax M PpUCYHKaX; CBOOOIHO ONEpUpPOBATh MOHATHEM BEKTOP B
MIPOCTPAHCTBE;
BBITIOJHATH ONEpaly HaJ BEKTOpaMH; 3a/aBaTh IJIOCKOCTb YPaBHEHHEM B JEKapTOBOM CHCTEME
KOOpJMHAT, pellaTh TeOMETPUYECKUE 3a/Jadyd Ha BBIYHCIEHUE VYIJIOB MEXIy NpSIMbBIMU U
IUIOCKOCTSIMHU, BBIYMCIEHUE PACCTOSIHUM OT TOYKM JO IUIOCKOCTH, B LIE€JIOM, Ha IPUMEHEHHE
BEKTOPHO-KOOPAMHATHOTO METO/Ia MPHU PEIIeHUH; CBOOOIHO ONEpUPOBATH MOHATUSAMH, CBSI3aHHBIMU
C IBUJKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA ABM)KECHUN;
BBITIOJHATh HM300pakeHHsT MHOTOTPAaHHUKOM U TeJI BpallleHHWs IpU MapaiieIbHOM MepeHoce,
LEHTPAJbHOW CHUMMETPUM, 3€pKaJbHOM CHUMMETPHUH, INIPU IIOBOPOTE BOKPYr  IPSIMOW,
npeoOpa3oBaHus TOI00MS;
CTPOUTH CEUYEHUS MHOTOTPAHHUKOB U TN BpAIICHUSA: CEYCHUs UWIMHIApa (MapajuleIbHO U
MEPIEeHIUKYJIIPHO OCH), CEYEHUs KOHyca (MapaieIbHOE OCHOBAaHHIO U MPOXOAdIlee dYepes
BEpILNHY), CEYEHHUS 11apa;
HCIOJIb30BaTh METObl MIOCTPOEHUSI CEYEHHI: METO/T CIIEZIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHMUS,
METOJI IEPEHOCA CEKYIIEH IIIOCKOCTH;
JI0Ka3bIBaTh F€OMETPUYECKUE YTBEPHKICHUS;
IPUMEHSATh TeOMETpUYeckre (BakThl Ui PEelIeHUs CTEPEOMETPHYECKUX 3a/ad, MPEeAroiararoinmx
HECKOJIBKO LIIaroB PELIeHUs], €CIM YCIOBUS IPUMEHEHHUS 3a/IaHbl B SIBHOW U HEsIBHOU (hopme;
pelarh 3aJa4u Ha JI0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOIIEHUN M HAaXOXKIACHHE IE€OMETPHUUECKHUX
BEJIMYMH;
IIPUMEHSTh IIPOIPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIMOHHBIE CUCTEMBI NPU PEILICHUU
CTEepEOMETPUUECKHX 33]1aY;



IIPUMEHSTh NOJyYEHHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh U OLICHUBATh PEaJbHBIC
CUTYyallM¥, NPUMEHATh HU3YyYEHHBIEC IOHATHS, TEOPEMBI, CBOICTBAa B IPOLECCE IMOUCKA PELICHUS
MaTeMaTH4ecKu c(HOpMYyIMPOBAHHON MPOOJIEMBI, MOJECIMPOBATh pEaJbHbIE CHTyallud Ha S3BIKE
F€OMETPUHU, HCCIIE0BATh MOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM TI'€OMETPUYECKUX IOHATHUA M
TEOpeM, amnmapara aiareOpbl, pelaTh IPaKTUYECKHE 3aJaud, CBA3aHHBIE C HaXOXXICHHEM
F€OMETPUYECKHUX BEJINYUH;

UMETh TPEJACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUM KaK COCTaBHOM 4YacTu
¢dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

Temarnueckoe nianuposanue kypca «I'eomerpus»

10 xnace
Ne | HanmenoBanue pazaenoB u | KosnnuecTBo 4acoB | DJIEKTpOHHBIE JesrenpHOCTD
n/m | TeM Kypca Bcero | kp | mp | (uudpossle) YUYHUTEIS €
o0Opa3oBaTebHbIE y4ETOM
pecypchbl [TporpaMmbl
BOCITUTaHMUSI
1 | BBeneHue B CTEPEOMETPHUIO 23 1 https://www.yaklass.ru/ | ®opmupoBanue
KYJbTYPBI
3JI0pOBOTO
o0pasa KHU3HH
2 | BzaumHoe pacnonoxxeHue 6 https://resh.edu.ru/ Llennoctu
IPSMBIX B TIPOCTPAHCTBE HAY4HOT'O
HO3HAHUSI
3 | [TapamienbHOCTD MPSIMBIX U 8 1 https://www.yaklass.ru/ | ®opmupoBanue
TUTOCKOCTEH B IPOCTPAHCTBE KYJbTYPBI
3JI0pOBOTO
o0pasa JKU3HH
4 | [lepneHaUKYIAPHOCTH 25 1 https://resh.edu.ru/ LlenHnocTH
MPSIMBIX U IIJIOCKOCTEHN B HAay4YHOT'O
POCTPAHCTBE TIO3HAHHUSI
5 | Yrusl u paccTosHUS 16 https://www.yaklass.ru/ | Liennoctu
HAay4HOT'O
MO3HAHMSI
6 | MHororpaHHUKH 7 1 https://resh.edu.ru/ dopmupoBanue
KYJIbTYPBI
37I0pOBOTO
o0Opasa Ku3HU
7 | BekTopbl B IPOCTPAaHCTBE 12 https://www.yaklass.ru/ | ®opmupoBanue
KYJIbTYPBI
37I0pOBOTO
o0Opa3za Ku3HU
8 [ToBTOpeHue, 0600IIeHNE 1 5 1 https://resh.edu.ru/ Lennoctu
CHCTeMaTH3aIus 3HAHUH HAYYHOT'O
TIO3HAHUSI
OO11ee KOINYECTBO YaCOB IO 102 5
nporpamme




11 kaace

Ne | HaumeHOBaHME pa3ienos U KosmmuecTBo yacos ONEeKTPOHHBIE JesarenbHOCTD
/o | TeM Kypca BCErO | Kp p (uudpoBbIe) YUUTEIIS C
o0Opa3oBaTeNnbHBIE | YUETOM
pecypcbl [TporpammeI
BOCITUTAHUSI
1 | AHanuTHYeCcKas reOMETpUs 15 1 https://resh.edu.ru/ | LlennocTn
HAyYHOT'O
O3HAHUSI
2 | IloBTOpenue, 0600IICHNE U 15 https://resh.edu.ru/ | Ileanoctu
CHCTeMAaTH3alus 3HAHUI HAYyYHOT'O
HO3HAHHS
3 | O0OBEM MHOTOTpaHHHKA 17 1 https://resh.edu.ru/ | ®opmupoBanue
KYJIbTYPBI
3I0POBOT0
o0pasa Ku3HU
4 | Tena BpauieHus 24 1 https://resh.edu.ru/ | ®opmupoBanue
KYJIbTYPBI
3I0POBOTO
o0pas3a >XKH3HU
5 | [lmomaay MOBEPXHOCTH U 9 1 https://resh.edu.ru/ | llennoctu
00BEMBI KPYTJIBIX TEI Hay4YHOTO
O3HAHUSI
6 | JIBwxeHus 5 https://resh.edu.ru/ | Ileanoctu
HAYYHOTO
MIO3HAHUSI
7 | TloBTOpeHue, 0600MIICHNE U 17 1 https://resh.edu.ru/ | Ileanoctn
cucTeMaTu3anus JHaHui Hay4YHOTO
TIO3HAHSI
OO0111e€e KOJIMYECTBO YacoB IO 102 )
nporpaMme

Kanenpapno — reMaTnyeckoe njianupoBanme kypca «I'eomerpus» (npujioxeHue)

IHosicuuTebHAA 3aMHCKa Kypca « BeposATHOCTD M CTATHCTHKA»

VY4eOHbIi Kypc «BeposSTHOCT U CTATUCTHKA» YIIIyOJIEHHOTO YPOBHS SIBJISETCS MPOI0JIKEHUEM
U pa3BUTUEM OJTHOMMEHHOI'O y4yeOHOro Kypca yriyOJIEHHOTO YPOBHSI Ha YPOBHE CPEIHEr0 OOILEro
oOpa3zoBaHMs. YUeOHbIN Kypc npenHazHadyeH s GopMupoBaHUs y 00y4aIOIMXCsl CTaTUCTHYECKOM
KyJIbTYypbl U INOHHMMaHHs POJIM TEOPUM BEPOATHOCTEM KaKk MaTeMaTHYeCKOro HMHCTPYMEHTa MJIs
U3yYeHHs] CIy4alHbIX COOBITMH, BEMMYMH M mpoueccoB. I[lpu m3ydeHum kypca oboramarorcs
Mpe/cTaBieHus] OOydYalolUXcsi O METOAAaX HCCIENOBaHUs W3MEHYMBOTO MHpa, pa3BUBAETCA
MOHMMaHHE 3HAYMMOCTH W OOIIHOCTH MaTeMaTHYECKHMX METOJOB MO3HAHUS KaK HEOTheMJIEMOMN
4acTHU COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.
Coneprxanre yuyeOHOro Kypca HampaBJIeHO Ha 3aKperyieHWe 3HAHWM, MOIYYEeHHBIX MpU H3yYeHUU
Kypca Ha YpOBHE OCHOBHOI'O O0IIero oOpa3oBaHUs, U Ha Pa3BUTHE IPEJICTABICHUNA O CIydalHbIX
BEJIMYMHAX U B3aUMOCBA3SX MEXKy HUMHU Ha BaXKHBIX NMPUMEPAX, CEO’KEThl KOTOPBIX MOYEPIHYTHI U3
OKpy>Karolero mMupa. B pesynbrare y oOydaromuxcsi JOJKHO CPOPMHUPOBATHCS MPEACTABIECHUE O
Hanbosee ynoTpeOUTEIbHBIX U OOIIMX MaTeMaTHYeCKHX MOJEINSAX, MCHOIb3YyEeMBIX JJIsl OMUCAHUS



AHTPOTIOMETPUYECKUX M JeMOTrpadUYecKNX BEIUYHMH, MOTPEIIHOCTeH B pa3IMuHbIe poja
U3MEpPEHUsIX, JIUTEIBHOCTH O€30TKa3HOM paboThl TEXHUUYECKUX YCTPOMCTB, XapaKTEPUCTHK
MacCOBBIX SIBJICHHH W TPOLIECCOB B OOIIECTBe. YUeOHBIH Kypc sBIsieTcs 0a30il Ui OCBOCHUS
BEPOATHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOAMMBIX CIIEIUAINCTaM HE TOJBKO HHKEHEPHBIX
CHEIUATBbHOCTE, HO TaKXKe COIMAIbHBIX W TICUXOJIOTMUYECKHX, IIOCKOJIbKY COBPEMEHHbBIC
OOIIIECTBEHHbIE HAYKH B 3HAYUTENILHON Mepe HCMOJNb3YIOT ammapar aHajin3a OONbIINUX JIaHHBIX.
LlenTpanpHyl0 dYacTh Yy4eOHOTO Kypca 3aHMMAaeT OOCYXJEHHE 3aKOHAa OOJBIIMX YHCENl —
(GbyHIaMEHTAJIbHOTO 3aKOHA MPUPO/IbI, UMEIOIIET0 MaTeMaTHIECKYI0 (popMaIn3aluio.

B cooTBercTBUMM C yKa3aHHBIMHU IENSIMH B CTPYKType YydeOHOro Kypca «BeposTHOCT u
CTaTUCTHKA» Ha YriyOJEHHOM YpPOBHE BBIJEIECHBI OCHOBHBIE CcO/epKaTeabHble IMHUU: «CiydaiiHbie
COOBITHS U BEPOATHOCTH» M «CiydaifHbIe BETUYUHBI M 3aKOH OOJIBIITNX YHCEI.

[ToMrMO OCHOBHBIX JMHHM B Y4eOHBIM Kypc BKIIOYEHBI 3JIEMEHTHI TEOpUU TpadoB U TEOPHUH

MHOKECTB, HEOOXOJMMEBIC I TIOJHOIICHHOTO OCBOCHHS MaTepuaia JaHHOrO Y4eOHOTO Kypca u
CMEKHBIX MaTEMaTHYECKUX y4eOHBIX KYPCOB.
Conepxanne nmuann «CiiyqaifHbie COOBITHUSI M BEPOSITHOCTUAY CIIYKUT OCHOBOH ISl (POPMHPOBAHUS
MPEACTABICHUI O pacHpeiesieHnd BEPOSATHOCTEH MEXAy 3HAUYCHHUSIMHU CIy4YalHbIX BEJIMYUH.
BaxHyto 4YacTp B O3TOM COJIEpKATEIbHOW JIMHUM 3aHUMAET HW3YyYEHHE TE€OMETPUYECKOr0 H
OMHOMHUAIBHOTO PACIpe/IeICHU U 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMU — MOKa3aTeIbHBIM
Y HOPMAaJIbHBIM pPacipeieICHUSIMH.

TeMmbl, CBSI3aHHBIE C HEMNPEPHIBHBIMU CIy4YalHBIMM BEJIWYMHAMU U  pacHpeiesCHUsMH,
AKIICHTUPYIOT BHUMAHUE 00YJaIOMXCsl HA ONMUCAHUU U U3YUYEHUHU CIIYYalHBIX SIBJICHHUI C TTIOMOIIBIO
HenpepsIBHBIX  (yHKIUI. OCHOBHOE BHHMMAaHHE YAENAETCS IO0Ka3aTelIbHOMY U HOPMAllbHOMY
pacnpeesieHUsIM.

B yuebHOM Kypce mpemycMaTpuBaeTCsi 03HAKOMUTEIbHOE M3YUYCHHE CBS3H MEXIY CIydalHBIMU
BEJIMYMHAMHU U OINHUCAHHUE ATOU CBSI3U C MOMOIIBI0 KOA(DPHUITMEHTA KOPPETSIIUUA U €r0 BEIOOPOYHOTO
aHajora. OTH 3JIEMEHThI COJIEp>KaHUs Pa3BUBAIOT TeMy «JluarpaMMbl paccenuBaHUs», U3YUYEHHYIO Ha
YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUsl, 1 BO MHOTOM OIMPAIOTCS HA CBEJICHUS U3 KYPCOB alTreOphl
Y TEOMETPUHU.

Emé omuu sneMeHT comepaHUWs, KOTOPBIM MpeajiaracTcss Ha O3HAKOMHUTEIBHOM YpPOBHE —
MOCIIE0BATEIHHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAIOIIUX B EIUHUILY BPEMEHH.
O3HaKOMIJICHHE C paclpeieIeHHeM BEPOSTHOCTEH KOJMYECTBA TAKUX COOBITUI HOCUT Pa3BUBAIOIINNA
XapakTep M SBISIETCS aKTYalbHBIM I OyaylmuX aOUTypHEHTOB, MOCTYMAIOUIMX Ha YyueOHbIe
CIEIUAaIbHOCTH, CBSI3aHHBIE C OOIECTBEHHBIMUA HaYKaMH, TICUXOJIOTHEH U YIIPABICHUEM.

Ha usydenue yaeGHOTO Kypca «BeposSTHOCTh U CTAaTHUCTHUKA» HA YIIIYOJIEHHOM YPOBHE OTBOIUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 ac B Henemio).

Conepxanue yueOHOro kypca «BeposiTHOCTb U CTAaTHCTHKA)

10 KJIACC

I'pad, cBsa3Heblil rpad, mytu B rpade: mukisl U nenu. CTeneHb (BaTeHTHOCTh) BepIIUHbBL. [ 'padsl Ha
IIJIOCKOCTH. /lepeBps.

CryvaiiHple SKCIIEPUMEHTHI (OMBITBI) M CIIydaifHble COOBITHS. DJIeMEHTapHble COOBITUS (MCXOBI).
BeposiTHOCTh citydaitHOTO COOBITHS. BAM30CTh 94acTOTBI M BEPOATHOCTH coObITHH. CryuyaiiHble
OTIBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSMHU.

Omneparuu HaJl COOBITUSIME: TIEPECEUCHHE, O0BEAMHEHUE, TTPOTUBOIIOIOKHBIE COOBITHS. J(marpamMmmbl
Olinepa. ®opmyna cia0KeHUs BEPOATHOCTEN.

VYcnoBHas BEpOSTHOCTh. Y MHOKEHHUE BepOsiTHOCTEH. [lepeBo ciydaitHoro skcnepumenta. @opmyia
nosHo# BepositHocTu. Dopmyna baiieca. HezaBucumblie coObITHSL.



bunaphblii cinyyaiiHblli onbIT (MCHBITaHUE), ycnex M Heyaada. HeszaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX HCHBITaHUM A0 mepBoro ycmexa. IlepecranoBku u (axTopuan. Yucino coueTaHHid.
Tpeyronbuuk Ilackang. @opmyna Ounoma HeroToHa.

Cepus He3aBUCUMBIX HcTibITaHui beprymm. CiiyqaiftHbIi BBIOOP U3 KOHEYHOW COBOKYITHOCTH.
Cnyuaiinas BennuuHa. Pacnipenenenue BeposstHocTel. J(uarpamma pacipeieseHusl.

Onepanyu  Haj CiAydallHbIMKM  BeauuuMHamu. buHapHas cinydaiiHas BenuuunHa. [Ipumepsl
pacnpeesieHuii, B TOM YHCIIE T€OMETPUUECKOE U OMHOMUAIIBHOE.

11 KVIACC

CoBMecTHOE pacnpeiesieHue JBYX ClydyaHbIX BelnuruH. He3aBucruMeble citydailHble BETUUYUHBI.
Matematuueckoe OXHAAHUE CIy4aiHOW BenuuuHbl (pactupeaeneHus). [Ipumepbl HmpUMEHEHUS
MaTEMaTHYECKOTO OXHJIaHUs (CTpaxoBaHUE, JOoTepes). MaremaTHdecKoe OXHUIaHWe OWHApHOU
CIIy4allHOI BETMYMHBI. MaTeMaTH4eCcKoe 0’KHJIaHUE CyMMBbI CIIy4allHbIX BEJIMUYMH. MaTemMaTH4ecKoe
OKHU/IaHUE TEOMETPUIECKOTO U OMHOMHATILHOTO PACIPEACTICHUN.

Jlucriepcus ¥ CTaHIApPTHOE OTKJIOHEHUE CIy4ailiHOM BEJTMUMHBI (pacrpeieeHus).

Hucnepcusi OMHApHON CIydalHOW BEIWYMHBL MaTeMaTH4YeCKOe OXUIAaHUE TPOU3BEIACHUS U
JUCHEPCUs] CYyMMbl HE3aBUCUMBIX CIy4YalHBIX BeJIMYWH. Jlucnepcus U CTaHAAPTHOE OTKJIOHEHHE
OMHOMHANBHOTO pacmpeneneHus. Jlucrnepcus M CTaHAAPTHOE OTKIOHEHHE TI'E€OMETPUYECKOTO
pacrnpeneneHus.

HepasencrBo YeOniméBa. Teopema UYeObmméBa. Teopema beprymmm. 3akoH OONBIIMX YHCEIN.
Bri0opounblii MeTos1 uccienoBaHuii. BeIOOpouHbIe XapaKTepUCTUKY.

OrneHrBaHUE BEPOSTHOCTH COOBITHSA 1O BHIOOPOYHBIM JaHHBIM. [IpoBepka MpOCTEHIIMX THIIOTE3 C
MIOMOILIBIO U3YYEHHBIX PACIIPEACICHUI.

HemnpepsiBHble  cnydaiiHble  BenuuuHbl.  I[lpumepsl. @yHKIHA  IUIOTHOCTH — BEPOATHOCTH
pacnpeneneHus. PaBHOMepHOE pacnpeneineHue M €ero CBOWCTBA. 3ajayd, MPUBOJALLUE K
MIOKA3aTeIbHOMY paclpeleieHnio. 3ajaud, MPUBOJALIME K HOPMAJIbHOMY pPaclpeiesIeHHUIO.
@OyHKIUSA IJIOTHOCTH BEPOSTHOCTH MOKA3aTEIbHOIO pachpeneneHus, (QyHKIUS IIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOrO pacnpenencHuss. @DyHKIUSA IUIOTHOCTM M CBOWCTBA HOPMAJIBHOTO
pacrpeneieHus.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3a/1auM, MPUBOJAAIINE K PACIPEICIICHUIO
Ilyaccona.

KoBapuanus nByx cinydaitHsix BenuduH. KoadduumeHT TuHeHOW KOppesIiuy.

CoBMecTHBIE HAOMIOIEHUS IBYX BETMYMH. BIOOpOUHBIH KO GUIMEHT KOppensLuu.

Pasnuune Mexay JMHEWHON CBS3bIO M IPUYMHHO-CIIECICTBEHHOW CBs3bI0. JIMHEWHas perpeccus,
METO]I HAUMEHBIIINX KBaJpaTOB.

IInanupyemMble pe3yJbTaThl 0CBOCHHS Y4eOHOro Kypca «BeposiTHOCTb M CTATHCTHKA)

K koniy 10 kiacca o0yyaromuicss HayYuTCs:

cBOOO/JIHO ONEpUpOBaTh MOHATUSAMU: Tpad, IIIOCKUN rpad, CBA3HBIA rpad, myTh B rpade, Lemnb,
LIUKJI, IEPEBO, CTENIEHb BEPIIMHBI, IEPEBO CIYYalHOIO HKCIIEPUMEHTA;

CBOOO/JIHO OINEpUPOBATh MOHATHSAMH: CIy4alHbIM SKCHEpUMEHT (OIBIT), Cily4ailHOe COObITHE,
JJIEMEHTApHOE CllydaiiHoe coObITHE (PJIEMEHTapHBIM HMCXO0J)) CIy4alHOTO OIbITa, HAXOJHUTh
BEPOSITHOCTH COOBITUH B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAaPHBIMU COOBITHSIMU;

HaXoAuTh U (HOPMYIHPOBATh COOBITHA: NEpeceueHne, 0ObETUHEHNE TaHHBIX COOBITHUH, COOBITHE,
MIPOTUBOMOJIOKHOE JaHHOMY, HCIOJB30BaTh JAMarpaMMbl Diliiepa, KOOPAMHATHYIO MPAMYIO IS
peleHus 3aay, NoJab30BaThCsl (POPMYIION CIIOKEHHSI BEPOATHOCTEH /ISl BEPOSTHOCTEH JIBYX M Tpex
CITyJalHBIX COOBITHIA;

OIEpUpPOBaTh IOHATHUSAMHU: YCIOBHAas BEPOSTHOCTb, YMHO)XEHHE BEPOSITHOCTEH, HE3aBUCUMBIE
COOBITHS, JAEPEBO CIy4YalHOTO SKCIEPUMEHTA, HAXOAWTb BEPOATHOCTH COOBITUH C IMOMOIUIBIO
NpaBUja YMHOXKEHUS, JIepeBa CIy4yailHOro OIbITA, UCMOIb30BaTh (HOPMYJy HOJTHOH BEPOSITHOCTH,



¢dopmyny baiieca mpu pemeHuM 3aaad, ONpeAcisTh HE3aBHCHMOCTh COOBITHH MO (opmyse H Io
OpraHu3alMM CIy4allHOrO 3KCIEPUMEHTA; NMPUMEHATh U3Y4YE€HHble KOMOMHATOPHBIE (OPMYIbI IS
[IEPEUUCIICHUS JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUI CIy4allHOTO OIBITA, PEIICHUS 3a7a4
[0 TEOPUU BEPOATHOCTEH; CBOOOJHO ONEpUPOBaTh MOHATHSIMU: OWHAPHBIA CIy4alHBIH OIBIT
(ucmbITaHue), ycnex U HeyjJaya, HE3aBUCHMbIE MWCIIBITAHMS, CEpUs HCIBITAHUN, HAXOJIUTh
BEPOSITHOCTH COOBITUII: B CEpUU UCHBITAHUN J0 MEPBOro yclexa, B CepuM UcHblTaHUN bepHyiu, B
OTIBITE, CBSI3aHHOM CO CIIy4allHbIM BEIOOPOM M3 KOHEYHOW COBOKYITHOCTH;
CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: CilydaliHas BEJIMYMHA, PpACHpEesCeHUEe BEpOSITHOCTEH,
auarpaMma pacupeiefieHus, OMHapHas ciydaiiHas BeIMYMHA, T€OMETPUYEeCKOoe, OMHOMHUAIBHOE
pacripeiesieHue.

K xonny 11 knacca oOyuvaromuiics HayqYuTCs:
OINEPUPOBATH MOHATHAMU: COBMECTHOE PACIpElesIEHUE JIBYX CIIydalHBIX BEJIMYMH, HCIOJIb30BATh
TaOJIUIy COBMECTHOTO paclpe/ieieHus] ABYX CIy4alHBIX BEJIMYMH JJIsl BBIACICHHS pacrpeaeIeHUs
Ka)KJOW BEJIMYMHBI, ONPEIEIICHUS HE3aBUCUMOCTH CIIy4aliHbIX BEJIMYUH;
CcBOOO/ZIHO  ONEpUPOBATh IMMOHATHEM MAaTEMaTHYECKOrOo  OXHJAAaHUSA CIy4alHOW  BEJTWYHHBI
(pactipenieneHusl), NPUMEHATh CBOWCTBA MAaTEMaTHYECKOIO OXKUAAHUS IMPU pelleHUH 3ajad,
BBIUUCIISATh MATEMAaTHYECKOE 0’KUJIaHUE OMHOMHAIILHOTO U T€OMETPUUECKOI0 paclpeaesieHul;
CBOOOJHO ONEpUPOBATh MOHATHSAMHU: TUCIIEPCHUS, CTAHIAPTHOE OTKIOHEHHE CIy4alHOM BETUYMHBI,
IIPUMEHSTh CBOWCTBA JUCIIEPCUHU CIIy4allHOM BEJIMYUHBI (paclpesesieHus) NpU pEIIeHUuu 3ajad,
BBIUUCIIATh JMCIEPCUI0 W CTAaHJApTHOE OTKJIOHEHHWE TE€OMETPUYECKOr0 U  OMHOMHAILHOIO
pacrpeeneHui;
BBIUUCIIATh BBIOOPOYHBIE XapPAKTEPUCTUKU IO JIAHHOM BBIOOPKE M OLIEHHMBATh XapaKTEPUCTUKU
TeHEPaJIbHON COBOKYITHOCTH JAaHHBIX MO BBIOOPOYHBIM XapakTepucTukam. OIeHHBaTh BEPOSITHOCTH
COOBITUM M MNpOBEpATh MNpOCTEHIINE  CTATUCTUYECKUE TUIIOTE3bl, IOJNb3YACh H3YUYECHHBIMHU
pacnpeesieHUusIMU.

TemaTnveckoe INIAHUPOBAHHUE KypcCa «BepOHTHOCTb H CTATUCTHKA»

10 kaacc
Ne | HammenoBanue paznenoB | KoJuuvecTBo 4yacoB DJIeKTPOHHbIE JesiTeIbHOCTD
U TeM Kypca BCErO | Kp np (uudgposbie) yuuTes ¢
oOpa3oBaTre/ibHbIE y4eToM
pecypchl IMporpammel
BOCITUTAHUS
1 DeMeHTHI TeOpuH rpadoB 3 https://lesson.edu.ru | Ilennoctn
/lesson/f3527f08- HAYYHOTO
2062-401c-946a- TO3HAHUS
2 CryyaliHbI€ OTIBITHI, 3 https://lesson.edu.ru/ | Ileanoctn
ClTy4aiiHbIe COOBITHUS U lesson/c73e90e1- HAYYHOTO
BEPOSTHOCTH COOBITHI 128f-4a51-8d4e MTO3HAHUS
3 Oneparuu Hal 5 https://lesson.edu.ru/ | ®opmupoBanue
MHOXECTBaMH U lesson/535d3143- KYJIbTYPBI
coobrTusMu. CoxeHue u be5e-4372-a3el 3I0POBOTO
YMHOXECHHUE BEPOSITHOCTEH. o0pa3za KU3HH
VYcnoBHas BEpOSTHOCT.
HesaBucumblie cOOBITHS.
4 DjeMeHThl KOMOUHATOPUKH 4 https://lesson.edu.ru | Ilennoctu
/lesson/2854d659- HAY4YHOTO
5877-4b1d-88d4- MMO3HAHUS



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

5 Cepuu nocien0BaTeIbHBIX 5 https://lesson.edu.ru | Ilennoctu
ucnbITaHui. McrbITanus /lesson/296348fa- HAYYHOI'O
bepuymnu. Cny4aitHbIi 09b3-43ef-8feb MIO3HAHUS
BBIOOD U3 KOHEUHOMH
COBOKYITHOCTH.

6 Crnyyaiinble BETHYHHBI U 14 1 https://lesson.edu.ru/ | ®opmupoBanue
pacrpeaeaeHus lesson/74ba706d- KyJIbTYPBI

4c95-42b5-8363 3I0pPOBOTO
o0Opas3a )XH3HU

OO0111E€ KOJIMYECTBO YaCOB 110 34 1

porpamme

11 kacc
Ne | HaumenoBanue pasgesioB 1 | KoauyecTBo yacoB DJIEeKTPOHHbIE JesATeIbHOCTD
TeM Kypca BCETO | Kp np (un¢posbie) yuuTeJas ¢
odpa3oBaTeIbHBIE y4yeToMm
pecypcbl ITporpammsbl
BOCIIMTAHUS
1 | 3akoH OoNbLINX YHCET 5 https://lesson.edu.ru/ | ®opmupoBanue
lesson/ac2fel4c- KYJbTYPBI
9c¢51-4471-bccl 37I0POBOTO
00pa3a >Ku3HU
2 | DaeMeHTBI MaTeMaTHUECKOM 6 https://lesson.edu.ru/ | @opmupoBanue
CTaTUCTUKH lesson/6036f4c5- KYJbTYPBI
8113-4026-h8a9 3JI0pPOBOTO
o0Opa3a )XH3HU
3 | HenpepoiBHbIe, cayJaitHbIe 4 https://lesson.edu.ru | Ilennoctu
BEJIMYMHBI (pacipeesieHust), /lesson/6036f4c5- HAy4YHOT'O
MI0Ka3aTeIbHOE U 8113-4026-b8a9 MO3HAHUSI
HOPMAJILHOE paclpeIesICHHs
4 | Pacnpenencuue ITyaccona 2 https://lesson.edu.ru/ | Ilennoctu
lesson/6036f4c5- Hay4HOTO
8113-4026-b8a9 MO3HAHUS
5 | CBa3p MeXIy ClydyailHBIMU 6 POIII Ilennoctn
BEIMYMHAMHU HAYYHOT'O
MO3HAHUS
6 | O6oOmeHue u 11 1 https://lesson.edu.ru/ | IlernocTn
cUCTEMATH3aLUs 3HAHUN lesson/6036f4c5- HAy4YHOTO
8113-4026-b8a9 | mo3HaHus
O011ee KOIMYEeCTBO YaCOB O 34 1
nporpamme

KanennapHo — TeMaTuueckoe nJiaHMpoBaHue Kypca «BeposiTHOCTh M CTaTHCTHKA»

(mpuioxenune)
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