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HHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo mareMaTHKe YTiayOJIEHHOTO YPOBHS JUIs OOydaroIIMXCsl HAa YPOBHE
cpenHero obmiero oopazoBanus pazpadborana Ha ocHoBe @I'OC COO ¢ yuéToM COBpEeMEHHBIX
MHUPOBBIX TpeOOBaHMUN, MPEABABISEMBIX K MaTEeMAaTHYeCKOMY OOpa30BaHUIO, M TPaIUIHMA
poccuiickoro oOpa3oBanusi. Peanmuzamuss nporpaMMbl 0 MaTeMaTuke oOecreunBaeT
OBJIA/ICHUE KIIIOYEBBIMU KOMIIETECHIIMSMH, COCTABIIAIOUIMMU OCHOBY JUI CaMOPa3BUTHSA U
HETPEPHIBHOIO  O0pa3oBaHMs,  LEJIOCTHOCTh  OOIIEKYJIbTYpHOTO,  JIMYHOCTHOTO  H
MIO3HABATEIBHOTO Pa3BUTHS JMYHOCTH 00YYaIOLTIXCS.

B nmporpaMme mo mareMaTHKe y4YTeHbI UAEU U MoyokeHus «KoHuenmuu pa3BUTHS
MaTeMaTu4eckoro oopaszoBanust B Poccuiickoit denepanumu». B cooTBeTcTBUU ¢ Ha3BaHUEM
KOHIICTIIMM MaTeMaTudeckoe oOpa3oBaHME JOJDKHO, B YAaCTHOCTH, pelaTh 3ajady
obecrieyeHnss HEOOXOAMMOTO CTpaHe YHMCia OOYdYaIoUIMXCsl, MaTeMaTH4yecKas MOJrOTOBKa
KOTOPBIX JOCTaTOYHA JUIsl MPOAOJDKEHHs 00pa3oBaHUs 1O Pa3IUYHBIM HalpaBJICHUSM,
BKJIIOYasi MPEINoJaBaHHE MaTeMaTHKH, MaTeMaTH4eCKHue HccieloBaHus, paboTy B cdepe
MH(POPMALMOHHBIX TEXHOJIOTUH U IPYTHX, a TAKXKe 00eCTeueHHs A5l KaKI0ro 00y4aronerocs
BO3MOKHOCTH JOCTHXKCHHMS MAaTEMaTHYECKOW MOATOTOBKH B COOTBETCTBUU C HEOOXOAMMBIM
eMy ypoBHeM. VMIMEHHO Ha pelleHHe 3TUX 3a/ad HaleJeHa IMporpamMma IO MaTeMaTuKe
yrIIyOnEHHOTO YPOBHSI.

B »smoxy nu¢poBoil Tpanchopmauuu Bcex chep YeTOoBEYECKOW NeATeNbHOCTH
HEBO3MOXHO CTaTh 00pPa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0€3 XOpOoIlIeil MaTeMaTHUeCKOM
MOJATOTOBKH. DTO OOYCIIOBIEHO TE€M, YTO B HAIM JIHU PacTET YHCIO CIEHUAIBbHOCTEH,
CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM MAaTEeMaTUKH: U B cepe SKOHOMHUKHU, U B
Ou3Hece, M B TEXHOJIOTUYECKHX O0JIACTAX, U JaXke B TyMaHUTapHBIX cepax. Takum obpazom,
Kpyr oOyd4aromuxcs, Uil KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAYUMBIM IPEIMETOM,
¢byHIamMeHToM 00pa3oBaHMs, CYLIECTBEHHO paciiupsercs. B Hero BXOAAT HE TOJBKO
oOyuJaroruecs, MIAHUPYIONINE 3aHUMAThCS TBOPYECKOW W HCCIEAOBATENbCKOW paboTol B
00J1acTH MaTeMaTHKH, UH(POPMATUKH, (PU3UKH, SKOHOMHKH U B APYTHX 00IaCTAX, HO U T€, KOMY
MaTeMaTHKa HY>KHa JJIS UCTOJIb30BaHUS B Mpo(deccusix, He CBA3aHHBIX HETOCPEACTBEHHO C
HEH.

[IpuknagHas 3HAYMMOCTh MaTEeMaTUKU OOYyCIOBIIEHA TeM, 4YTO €€ MpeaMeToM
ABIISIOTCS (DyHIAMEHTaJbHbIE CTPYKTYPhl HAIIEr0 MHpa: HpPOCTPaHCTBEHHBIE (OpMBI U
KOJIMYECTBEHHBIC ~ OTHOIIEHHs,  (YHKUMOHAIbHbIE  3aBUCHMOCTHM M  KaTETOPHH
HEOIPEaeNIEHHOCTH, OT TPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, [0

JOCTAaTO4YHO CJIIOXHBIX, HGOGXOIII/IMBIX AJId pa3sBUTHA HAYYHBIX U TCXHOJIOTHYCCKUX I/I,[[Gﬁ. bes



KOHKPETHBIX MaTeMaTHYeCKUX 3HAHWW 3aTPyJHEHO NMOHMMAaHHE NMPHUHIMIIOB YCTPOICTBA H
UCTIOJIb30BAHUSI COBPEMEHHOW TEXHHMKH, BOCIPHATHE M HWHTEpIpeTalus pa3sHOOOpa3HOM
COLIMAJIEHOW, 5KOHOMUYECKOH, MOTUTHYECKOW HHPOpMALIH, Manod(PPeKTUBHA TOBCEIHEBHAS
NpaKkTU4ecKass JAeqaTeNbHOCTh. Bo MHorux cdepax npodeccruoHaIbHON esITeIbHOCTH
TpeOyIOTCS yYMEHHUS BBIMIOMHATH PAacuy€Thl, COCTABIATH AJITOPUTMBI, NMPUMEHSATH (OPMYIIHI,
IPOBOJIUTh TEOMETPHUUYECKHE M3MEPEHUs U  IOCTPOSHHs, uuTaTh, 0OpabaThIBATh,
MHTEPIPETHPOBATh M MPEACTABIATh MH(POPMAIMIO B BUAE TaONHI, TUarpaMMm M rpadukos,
MOHUMATh BEPOATHOCTHBIN XapaKTep CIyYalHbIX COOBITHIA.

OnHOBpEMEHHO € paciIupeHueM cdep MPUMEHEHHs MAaTeMaTHKH B COBPEMEHHOM
obmecTBe BcE Ooyiee BaXHBIM CTAHOBHUTCS MAaTEMaTHYECKUH CTHIb  MBIIUICHHS,
MIPOSIBIISIOIIUIICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBBbIKaxX. B mporiecce n3y4eHus MaTeMaTHKH
B apceHal NPUEMOB U METOAOB MBIIIUICHUS YEJIOBEKAa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS
MHAYKIUSA U IeAyKUus, 0000IIeHe U KOHKPETHU3alusl, aHaJIu3 U CUHTE3, KIacCUPUKAII U
cucTeMaTH3anus, abcrparupoBanue 1 aHanorusi. OObeKThl MAaTEMAaTHUECKUX YMO3AKITIOUEHHH,
npaBUjga MX KOHCTPYHMPOBAHHMS PpACKPHIBAIOT MEXaHM3M JIOTUYECKHUX IOCTPOCHUH,
CIOCOOCTBYIOT BBIpAOOTKE YMEHUS (OPMYIUPOBATH, 0OOCHOBBIBATH M JOKA3bIBATh CYKICHHS,
TeM caMbiM (DOPMUPYIOT JIOTHYECKUH CTWJIb MBIIUICHUS. Benymas poib NpUHAIICKUT
MaTeMaTuke B (POPMHUPOBAHUM AITOPUTMHUYECKON KOMITIOHEHTBHI MBIIUICHUS W BOCIHMTAHUH
YMEHUH JeHCTBOBaTh IO 33JaHHBIM QJITOPHUTMaM, COBEPLICHCTBOBATH W3BECTHHIE H
KOHCTPYHpPOBaTh HOBbIE. B mporecce pemeHus 3a1a4 — OCHOBBI Ul OpraHU3aluu y4yeOHOM
JeSTeIbHOCTH Ha YPOKaX MaTeMaTHKH — Pa3BHBAIOTCS TBOpYECKas M MPUKIIAJHAS CTOPOHBI
MBILUICHUS.

OOyuenue MaremMaTuke AAE€T BO3MOXKHOCTH Pa3BUBATh y OOYYAIOLIMXCS TOYHYIO,
palMoHaNbHY!0 U WH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh Haubojee MOAXOISIINe
S3BIKOBBIC, CHMBOJIMYECKHUE, IpauuecKue CPeICTBA ISl BEIPAXKECHUS CY)KICHHUI U HATJISAHOTO
UX TPEJCTABICHHUS.

Heo0XxoauMpIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUHU
aBIsieTcs o0Iriee 3HaAKOMCTBO ¢ METOAAMHU TO3HAHUS JICHCTBUTENBHOCTH, MPEICTaBICHUE O
IpeaMeTe U METOJIe MATEMAaTHKH, €r0 OTIMYHUSAX OT METO/I0B €CTECTBEHHBIX U T'YMaHUTAPHBIX
HayK, 00 0COOEHHOCTSX MPUMEHEHHS MATeMaTUKU JJIS PEIICHUS HAyYHBIX U NPHUKIATHBIX
3agad. Takum o0pa3oMm, MaTeMaTHUeCKoe 00pa3oBaHHe BHOCUT CBOM BKJIaJ B (hopMupoBaHue
o011Ielt KyJIbTYpBI UeJIOBEKa.

W3ydyenne MareMaTWKU CHOCOOCTBYET 3CTETHMYECKOMY BOCIHTAHHUIO YEJIOBEKa,
MOHMMAHHUIO KpPacoThl W M3SIIECTBA MAaTEMAaTUYECKHX PACCYXIEHHUH, BOCIPHITHIO

reOMEeTPHUYECKUX POPM, YCBOCHHIO HICU CUMMETPHUHU.



[IpuopurerHpiMu nenssMu o0yueHus maremaTrke B 10—11 kimaccax Ha yriyOonéHHOM
YPOBHE MPOJOJIKAIOT OCTaBATHCA:

J (dopMHpOBaHKE LEHTPAIBHBIX MAaTEMaTHUECKUX MOHATHN (YMCIO, BEJIWYHHA,
reoMeTpuueckas ¢urypa, rnepeMeHHasi, BEpOATHOCTh, (PYHKIUS, NMPOM3BOJAHAs, HHTErpa),
o0ecreynBaoIuX MPEeMCTBEHHOCTh M TEPCHEKTHBHOCTh MAaTEMaTHYECKOro 00pa3oBaHUs
o0yJaronuxcs;

J NoJBeICHNE O0yYaroIuXcs Ha JOCTYHHOM MJJIsi HUX YpPOBHE K OCO3HAaHHUIO
B3aMMOCBSI3U MAaTEMAaTUKU U OKPY>KaIOIIEro MUpa, HOHUMAHHUIO MAaTEeMaTHKH KaK 4acTH o0wIei
KyJbTYpPBI YEJIOBEUECTBA;

J pa3BUTHE HMHTEIJICKTYAIbHBIX U TBOPYECKHX CHOCOOHOCTEH OO0ydarommxcs,
[I03HABATEIbHON AaKTHBHOCTH, HCCIIEI0OBATEIbCKUX YMEHUH, KPUTHYHOCTH MBILUICHHUS,
UHTEpEeca K N3YYEHHUIO MAaTEMaTUKH;

J ¢dopmupoBaHrue (QYHKIMOHAIBHOM MaTeMaTHUECKOW TPaMOTHOCTH: YMEHUS
pacrno3HaBaThb MaTEMaTHUYECKHUE ACIIEKTHI B PEAJIbHBIX KU3HEHHBIX CUTYalUsIX U IPU U3YYEHUH
ApYyruX  y4eOHbIX TPEAMETOB, MpPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH,
(bopMyIHpOBaTh UX HA SA3BIKE MATEMAaTHKHU M CO3/1aBaTh MaTEMaTHYECKUE MOJIEIH, IPUMEHSTh
OCBOEHHBIM MaTeMaTHYeCKUIl amnmapaT AJis PELICHUs MPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OLICHUBATH [1OJYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMU cojepxaHusg MaremMatuku B 10—11 kmaccax yriyOnaéHHOTO
ypOBHS sBistOTCA: «YHucna W BbIUUCIEHUS», «Anredpa» («AnreOpandeckue BBIPAKCHU,
«YpaBHEeHUsT U HepaBeHCTBa»), «Hawama Marematuueckoro anammza», «l'eomerpus»
(«'eomerpuueckue (GUTYpbl U HUX CBOWCTBay, «l3MepeHHEe TIeOMETPUYECKUX BEIUYHHY),
«BeposTHOCTP M cTatucTUKa». [laHHBIE JMHMM DPAa3BUBAIOTCS MapaJlIeNIbHO, KaxKaas B
COOTBETCTBUH C COOCTBEHHOM JIOTHKOH, OJJTHAKO HE HE3aBHCUMO OJHA OT JIPYroii, a B TECHOM
KOHTaKTe M B3auMoneicTBHHU. Kpome 3TOro, mx oOBEIMHSET JIOTWYecKas COCTaBIIAIONIAs,
TPaJULIMOHHO MPHUCYIIAasi MAaTEMaTUKE W IPOHU3bIBAIOLIAs BCE MAaTEMAaTUYECKUE KypChl U
conepxkarenbubie auHEA. ChopmymupoBanHoe Bo PI'OC COO TpebOoBaHHEe «yMEHUE
OIIEpUPOBATh MOHATUSMU: ONPEACIEHUE, aKCHOMa, TEOPEMA, CIIEJCTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PaBHOCHIIbHBIE (HOPMYITUPOBKH, yMEHHE (opMyTupoBaTh OOpaTHOE H
IIPOTUBOIIOJIOKHOE YTBEP)KJIEHUE, NPUBOAUTH NPUMEPBl U KOHTPIPUMEpPHI, HCIOJIB30BaTh
METOJI MaTEMaTUYECKON MHIYKIUH, IPOBOIUTH 10Ka3aTEIbHbIE PACCYXKACHUS NIPU PELICHUN
3aJa4, OLEHUBATh JIOTMUYECKYIO MPABHIBHOCTh PACCYXICHUID OTHOCHUTCS KO BCEM y4eOHBIM
Kypcam, a pOopMHUpOBaHUE JIOTHYECKUX YMEHHH pacrpesensieTcsi o BceM rofaM oO0ydeHus Ha

YPOBHE CpeHero oo01mero oopa3oBaHusl.



B cootBerctBrm ¢ ®I'OC COO mareMaTuka sBIseTCsl 00s3aTeNLHBIM MPEAMETOM Ha
JaHHOM YpoBHe oOpa3oBanus. Hacrosmeil mporpaMMoii mo MaTeMaTuke mpeaycMaTpuBaeTCs
u3ydeHue yuyeOHoro npeamera «MaremaTuka» B paMKax TpEX y4eOHBIX KypcoB: «Anredpa u
Hayajla MaTeMaTHYecKoro aHanusza», «l'eomerpus», «BeposSTHOCTP U CTAaTHUCTHKay.
®opmMupoBaHUEe JOTHUYECKUX YMEHUI OCYIIECTBISIETCS Ha MPOTSHKEHUH BCEX JIET 00ydeHUs Ha
YPOBHE CpeHEro o01ero 00pa3oBaHus, a 3JI€MEHTHI JIOTUKHU BKIIIOYAIOTCS B COAECPIKaHUE BCEX
Ha3BaHHBIX BbIIIE YYEOHBIX KYPCOB.

OOmiee KOIMYECTBO YACOB, HANpaBICHHBIX Ha U3yuyeHHE MaTeMaTUKH Ha
yriryoneHHoM ypoBHe — 544: B 10 kiacce — 272 yaca (8 yacoB B Hezeno), B 11 kmacce — 272
yaca (8 4acoB B HEJIEIIIO).

Y4eOHO-MeTOoAUYEeCKHI KOMILICKT:
1) Maremaruka: anrebpa u Hayaja MaTeMaTHYeCKOro aHanu3sa, reomerpus. 10-11 kmacc.
Amumos IIILA., Kosarun F0.M., TkaueB M.B. u apyrue. IIpocsemenue.
2) Teomerpus. YueOnuk.10-11 xnacc. ba3oBeblii u yriy6naéunsiii yposau Atanacsa JI.C. /

Byty3oB B.®. / Kagomues C.b.IlpocBemenue.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI
1) rpamIaHCKOr0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh TPAXKAAHCKOM TO3MLIMU OOydaIoOUIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJICHa POCCUHCKOTO OOIIeCTBa, NPEACTABICHUE O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP TPa)KIaHCKOTo oOIecTBa
(BBIOOPBI, ONIPOCHI U APYroe), YMEHHE B3aUMOACHWCTBOBATH C COLMAIBHBIMU MHCTHUTYTaAMHU B
COOTBETCTBUH € UX (QYHKIMAMHU M Ha3HAUCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh POCCHHMCKON TIpa)KTaHCKOM MICHTUYHOCTH, YBAXKCHHA K
IIPOLIOMY M HACTOSLIEMY POCCUICKONW MaTeMaTUKH, IIEHHOCTHOE OTHOLIEHHUE K JIOCTHKEHUAM
POCCHUIMCKHX MAaTEMAaTUKOB U POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIbI, MCIIOJIb30BAaHUE 3THX
JTOCTIDKEHHUH B APYTrUX HayKax, TEXHOJOTHX, chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HaHME JyXOBHBIX IIEHHOCTEH pPOCCHIICKOrO Hapoaa, c(pOpMHUPOBAHHOCTh
HPABCTBEHHOI'O  CO3HAHUS, JTUYECKOTO TIOBEJEHUS, CBS3aHHOTO C IMPAKTUYECKUM
IIPUMEHEHHUEM JIOCTHKEHUHN HAYKHU U JI€ATENbHOCTHIO YUYEHOIO, OCO3HAHHE JINYHOTO BKJIAAA B
MOCTPOCHHUE YCTOWYMBOTO OyAyILEro;

4) 3cTeTUYECKOr0 BOCTIUTAHMSI:

JCTETHUYECKOE OTHOLIEHHWE K MHpYy, BKJIIOYas JCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, pEIHICHUH, pPaCCYXACHUH, BOCIPHUUMYHBOCTH K
MaTEMaTHYECKUM aclleKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA;

5) pusuveckoro BoCNUTAHMSA:

c(OPMHPOBAHHOCTh YMEHHS NPUMEHATH MaTEeMaTWYeCKHe 3HAHUA B HHTEpecax
310poBOTO U 0Oe30macHOro o0pasa >KU3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBBIO
(3mopoBoe nmuTaHue, cOATAHCUPOBAHHBIN PEXXUM 3aHATUI U OTAbIXA, PEryysipHas pu3ndecKas
aKTUBHOCTb), (PM3UUECKOE COBEPIICHCTBOBAHUE MPH 3aHATUSX CHOPTUBHO-0370POBUTEIHLHON
JESTEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYJIy, OCO3HAHHWE IIEHHOCTH TPYIOIIOOWs, MHTEPEC K Pa3IuYHBIM
cdepam npodeccuoHaTBHON NeATeTbHOCTH, CBI3aHHBIM ¢ MATEMATHUKON U €€ IPHUIIOKEHUSIMH,
YMEHHUE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyy1iei mpodeccun 1 peaan30BbIBaTh COOCTBEHHBIC

KHU3HCHHBIC I1JIaHbl, T'OTOBHOCTH H CIIOCOOHOCTh K MAaTCMaTUYICCKOMY 06pa30BaHI/IIO n



caM0o00pa30BaHUIO HA TMPOTSHKEHUU BCEH >KU3HMU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B
peLIeHNH MPAKTUYECKHX 33/1a4 MaTeMaTUYeCKON HAIPaBIEHHOCTH;
7) 3K0JI0rMYeCKOr0 BOCTIUTAHMSI:

c(OPMHPOBAHHOCTh HKOJOTHYECKONW KYJIBTYphl, TIOHUMAHUE BIIMSHUS COIMAIHHO-
SKOHOMHYECKUX IPOLIECCOB HAa COCTOSHUE NPUPOJHOM M COLMAIBHON Cpelbl, OCO3HAHUE
r100aNbHOTO  XapakTepa JSKOJIOTMYECKUX TpoOieM, OpHEeHTalus Ha I[pPUMEHEHHE
MaTeMaTUYECKUX 3HaHUH [T pelIeHns 3a7ad B 00JaCTH OKPYIKaIOIIel Cpebl, IUTAHUPOBAHHE
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOYHBIX MOCJEACTBUN AJI1 OKPYXKAIOIIEeH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU M OOLIECTBEHHOW MPAKTUKH, TOHUMaHHE MAaTeMaTHYeCKON HayKu Kak chepbl
YeJIOBEYECKOMN JIeATEILHOCTH, ATAIIOB €€ Pa3BUTHs U 3HAYUMOCTH JJIs1 pa3BUTHS IUBUIIN3ALINH,
OBJIA/ICHUE SI3BIKOM MaTeMaTHKH M MaTeMaTU4eCKOH KyJIbTYpOH Kak CpeICTBOM IO3HAHUS
MHpa, TOTOBHOCTb OCYILECTBIATh IPOEKTHYIO U MCCIEAOBATEIbCKYIO JI€ATEIbHOCTh
WH/IMBUYAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare u3ydeHuss MaTeMaTUKUA Ha YPOBHE cpelHero oOlriero odopa3oBaHus y
oOyyarorerocsi OyayT copMHpPOBaHbI IO3HABATENIbHBIC YHUBEPCATbHBIC yUeOHbIC EHCTBHS,
KOMMYHUKATHBHbIC YHHUBEPCAJbHBIC yueOHble ACWUCTBUS, DPErYJSTUBHBIE YHUBEPCAIbHBIC
yueOHbIE IeMCTBUS, COBMECTHAS JI€ATEILHOCTb.

ITo3HaBaTe/IbHBbIE YHHBePCAJIbHbIE YUeOHbIe AeiicTBUSA
ba3oBble Jlornyeckue NeHcTBHA:

J BBISIBJIAITh U XapaKTEPH30BaTh CYIIECTBEHHbIE NPU3HAKA MaTEeMaTHYECKHX
00BEKTOB, MOHATUH, OTHOILIEHUH MEXTy TOHATHAMH, (POPMYIUPOBATH ONPEACICHHS OHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIH MPH3HAK KJiacCU(UKAIMK, OCHOBAaHUS Uil 0OOOLICHUS H
CpaBHEHHMS, KPUTEPHU IPOBOIUMOI0 aHAJIH3a,

J BOCIIPUHMMATh,  (OpMYyIHpOBaTh M MNpeoOpa3oBbIBATh  CYXKACHUS:
YTBEPAUTEIIbHBIEC U OTpULIATEIbHbBIC, €AMHUYHbIC, YACTHBIC U OOLIHE, YCIOBHBIE;

J BBISIBJIAITH MATEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTHBOPEUHS B
¢dakTax, JaHHBIX, HAOMIOACHUAX U YTBEPXKICHHSAX, NMpPEJIarath KpUTEPUHU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

J JenaTh BBIBOJBI C HCIHOJB30BAHMEM 3aKOHOB JIOTMKH, JEIyKTHBHBIX U

MHJYKTUBHBIX YMO3AaKIIOYEHUN, YMO3aKIIIOUCHHUH 110 aHAJIOTUU;



J MPOBOJUTH CaMOCTOSITEIIBPHO JI0KA3aTENIbCTBA MAaTEMaTHYECKUX YTBEP)KICHUN
(mpsiMBle W OT MPOTHBHOIO), BBICTpAaMBAaTh APTyMEHTAIMIO, NPUBOJUTH TNPUMEPHl U
KOHTpHpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKIICHHS U BBIBOBI;

J BbIOMpATh CHoco0 pemieHust ydyeOHOM 3amaun  (CpaBHUBATh HECKOJIBKO
BAapUaHTOB pEUICHHUs, BbIOMpaTh Hamboee MOAXONAMUNA € YYETOM CaMOCTOSTENIEHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBare/bCKue NeHCTBHA:

J UCTIOJb30BAaTh BOMPOCHl KaK HCCIEIOBATEIIbCKUNA HMHCTPYMEHT IO3HAHMS,
(GbopMyIIHpOBaTh BOIMPOCH], (PUKCUPYIONIUE NPOTHUBOpPEYHE, MPOOIeMy, YCTaHABIMBATh
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UINI0, MHEHHE;

J MIPOBOJIUTH CAMOCTOSITENILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIC0OBAHHE 110
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObEKTa, SBICHMS, MPOLECCa, BBISIBICHUIO
3aBHCUMOCTEHN MEXly 00BEKTaMH, SBICHUSMH, IPOIIECCAMU;

J CaMOCTOSITENIFHO (hOpMYIHpOBaTh O0OOIIEHUS M BBIBOJBI MO pe3yJbTaTaM
NPOBEAEHHOTO HAOJIOJCHUS, HCCIEAOBAaHMs, OICHUBATh JOCTOBEPHOCTH IOJyYEHHBIX
PE3yJIbTaTOB, BHIBOJAOB U 000OIICHHUIA,

J NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BBIIBUTATh
MIPE/TIOI0XKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanmueii:

J BBISIBJIATh JIeUIMTH MHPOPMALMU, JaHHBIX, HEOOXOAMMBIX JJIsl OTBETa Ha
BOIIPOC U JUJIsI peILICHUs 3a/1a4H;

J BbIOMpPaTh MH(POPMAIIUIO M3 MCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAJIH3UPOBATH,
CHCTEMaTH3HpOBAaTh M MHTEPIPETUPOBATh HHPOPMALMIO pa3IMYHBIX BHUAOB U  (opMm
MIPECTAaBICHHS;

J CTPYKTYpUPOBaTh HMH(POPMALMIO, TPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WTIOCTPUPOBATH I'pauuecKH;

J OLICHUBATb HaIEKHOCTD uHpopManuu o CaMOCTOSITENIEHO
c(OpPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBbIE YHHBepcaJlbHbIe YUeOHbIe JelcTBHA:

J BOCIIPUHUMATh M (POPMYJIUPOBATH CYXJIEHHUS B COOTBETCTBUH C YCIOBHSIMHU U
HesnsMu  OOIIeHUs!, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOACHEHHs IO XOJy pelIeHHs 3alaud, KOMMEHTHpPOBATb

IIOJIyYEHHBIN pe3yJIbTaT;



J B Xo0Jle OOCYXIEeHHs 3a/1aBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOiemMbl, pelaeMol 3a7ayd, BBICKA3blBaTh WJEH, HALCICHHBIE Ha TIOMCK peIIeHUs,
COIOCTABJIAITh CBOM CY)XKJCHHS C CYKICHHUSMHU APYTUX YYAaCTHUKOB JHajiora, 0OHapyXHBaTh
pasnuyue M CXOACTBO MO3MIMH, B KOPPEKTHOH (opme (hopMyTupoBaTh pa3HOTIacHs, CBOU
BO3PAXKCHHUS;

J NPEJCTABIATh PE3yJIbTAaThl PELICHUS 3a/a4M, SKCIIEPHUMEHTA, UCCIECI0BaHMS,
MIPOEKTa, CAMOCTOSATENILHO BBHIOMPATh (hOpMAT BBICTYIUICHUS C yUETOM 33/a4 MPE3EHTALUU U
0CcOOEHHOCTEH ay TUTOPHH.

PeryasiTUBHbIEe YHMBepcaabHble yueOHbIe AeiicTBUS
Camoopranusanms:
COCTABJIATh IUIaH, aJTOPUTM pELICHUs 3a/Ja4H, BBIOMpATh CHOCOO pemeHHs C y4&ToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.
CaMOKOHTpPOJIb:

J BJIaJIETh HABBIKAMH MT03HABATEIbHOMN pe(IeKCUN KaK OCO3HAHUS COBEpPIIAEMbIX
JeUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh CIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJISI ITPOLECCa U pe3yIbTaTa PEeIeHNs MaTeMaTHUECKOM 3a1auu;

J NPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NPH pEIICHUH 3a/a4H,
BHOCHUTBH KOPPEKTHUBHI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, IaHHBIX, HAllIEHHBIX
OLINOOK, BBISIBIICHHBIX TPYIHOCTEIH;

J OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBUSAM, OOBSICHATH MPUUMHBI
JTOCTIDKEHHSI MJIM HEJOCTHD)KEHHUS PEe3ysIbTaTOB JESTEeIbHOCTH, HaXOIUTh OMIMOKY, TaBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

J MOHUMAaTh W HCIOJIb30BaTh MPEHMYINECTBA KOMAHIHOW W HHIUBUAYaTbHOU
pa®oThl MpH pemeHuH Y4eOHBIX 3aJad, MPUHUMATH IeJIb COBMECTHOM JeATEeNIbHOCTH,
IUIAHUPOBaTh ~ OPTaHM3ALMI0  COBMECTHOM  paboOThl, pacmupeneisTb BUAbl  padoT,
JIOTOBAapHUBATHCS, 00CYKIaTh MPOLECC M Pe3ysbTaT padoThl, 0000IIaTh MHEHUSI HECKOIbKUX
JIIOIEH;

J y4acTBOBaTh B TPYyMIOBBIX (popmax paboThl (0OCyxaeHusi, oOMEH MHEHHH,
«MO3TOBBIE HITYPMBI» M HMHBIE), BBIIOJIHATH CBOIO YacTh pabOTHl M KOOPJMHHUPOBATH CBOU
JCUCTBUSL C JPYTMMHU 4IEHAMH KOMAaH/bI, OLIEHUBATh KAayeCTBO CBOErO BKJIaga B OOLIMiA

MPOAYKT IO KPUTEPHUSM, CPOPMYITNPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBHSL.



IIpeameTHble pe3yjbTaTbl OCBOCHUS (eaepanbHON paboueil mporpaMMbl MO0 MaTeMaTHKE
NpeACTaBICHbl MO TrojaM oOOydeHHss B paMKaxX OTJCNIbHBIX Yy4YeOHBIX KypcOB B

COOTBCTCTBYIOIIMX pasaciax HaCTOSIL[Ieﬁ mporpaMMmal.



PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

VYuebHblil Kypc «Anredpa M Havalla MaTEMAaTHYECKOTO aHaIN3a» SIBISETCS
OIHUM U3 HaubOoJiee 3HAYMMBIX B IpOrpaMMe CpeHero oOliero oOpa3oBaHUs,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0ECHeYMBAET MHCTPYMEHTAIbHYIO 0a3y ais
M3YUYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYrodl CTOPOHBI, POpMUpPYET
JOTUYECKOE U a0CTPAKTHOE MBIIUICHUE 00YYaIoIINXCsl HA YPOBHE, HEOOXOIUMOM
JUIsl OCBOCHUSI MHPOPMATUKU, OOIIECTBO3ZHAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTHUX
IUCIUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydyaroliuecs OBJIAJE€BalOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM Hayku, Kotopas ¢GOpMyJIHUpPYET CBOU
JNOCTUKEHHUS B MaTeMaTH4ecKoi popme.

VY4eOHblll Kypc anreOpsl M Hadajl MaTeMaTHYECKOro aHallh3a 3aKJIa/IbIBaeT
OCHOBY [iJii YCHEUIHOTO OBJAJEHUSA 3aKOHaMH (PU3UKHU, XUMUH, OHUOJIOTHUH,
MMOHMMAHUSI OCHOBHBIX TEHJACHIIMN pa3BUTHS SKOHOMHUKU U OOIIECTBEHHOU KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO MCMOJb30BaTh WX Jis AalbHEHIIero oOpa3oBaHUs U B
MOBCEIHEBHON XU3HU. B TO ke Bpemsi oBlajeHHe aOCTPAKTHBIMU U JIOTHYECKHU
CTPOTUMH KOHCTPYKLHUSIMU aireOpbl M MaTEMaTHYECKOrO aHalih3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKA3bIBAThH
YTBEPKIEHHUS C MOMONIBI0 UHAYKIMU U PACCYKIaTh JIETYKTHUBHO, HCIOJIb30BATh
00001IeHNe W KOHKpPETH3allMio, a0CTparupoBaHUE M aHAJIOrUI0, (popMupyer
KPEAaTUBHOE U KPUTHUECKOE MBIIICHUE.

B xone m3yueHus yueOHOro kypca «Anredpa M Hayaia MaTEMaTHYECKOTO
aHanu3a» oOydyaroluecsl MOJy4aroT HOBBIM ONBIT pElIeHUs MPUKIAIHBIX 3ajaad,
CaMOCTOSITETILHOTO MOCTPOEHUSI MaTEMAaTUUECKUX MOJENIeN pealibHbIX CUTYyalluid,
UHTEpIpETAlluk  TMOJYYEHHBIX  pEUIeHUM, 3HAKOMSITCS C  IpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B MpUPOJE, HAyKe U MCKYCCTBE, C
BBIJIAIOIIMMUCSA MAaTEMATUUYECKUMU OTKPBITUSAMH U UX aBTOPAMHU.

VYuebHbIil Kypc 00J1alaeT 3HAUYUTENIBHBIM BOCIUTATENIbHBIM TOTEHIIUATIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 YueOHbI Marepual, CIOCOOCTBYIOIIUMA
(hopMUPOBAHHUIO HAYYHOT'O MHUPOBO33PEHUsS, TaK M uepe3 creuuduky ydeOHOU
NEATeNbHOCTH, TpeOyromed MNpoAOIKUTEIbHON KOHIICHTpAllMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKYPATHOCTU M OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3ybTar.

B ocHoBe MeToaunku oOydeHus anreOpe U HayalaM MaTeMaTHYECKOIro aHaIu3a
JIEKUT JAEATETbHOCTHBINA MPUHLIUI O0y4YESHUSI.

B cTpykrype yueOHOro Kypca «Anredpa 1 Hayana MaTeEMaTUYECKOTO aHATIU3a»
BBIJICJICHBI  CIIEIYIOIINE COJEpKaTeIbHO-METOANYECKUe JuHuu: «Yucina u
BbIUUCIEHUS», «DyHKIIMU U rpaduku», «YpaBHEHUs U HepaBeHCTBay, «Hauana
MaTeMaTH4YecKoro aHanusza», «MHoxecTBa W JIorMKa». Bce ocHOBHbIE



COJIePKATEIIbHO-METOIMUECKIE JIMHUWA W3Y4YaloTCS Ha TMPOTSDKCHWH JIBYX JIEeT
0o0yueHHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHusi, €CTECTBEHHO JIOMOIHSIS APYT
JpyTa U MOCTENIEHHO HACHIIIAsCh HOBBIMH TEMaMH U pa3enamMu. J[aHHbIi yaeOHbIN
KypC SBISIETCS WHTETPATHBHBIM, IOCKOJIBKY OOBEIMHSET B cebe cojep:KaHue
HECKOJBKMX MaTeMAaTHYECKUX IUCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTeMaTUYECKUA aHAJIA3, TEOPUS MHOXKECTB, MaTeMaTHdecKas JJoruka u apyrue. [1o
Mepe TOTro KaK 00ydaromuecs OBJIaJAeBaIOT BCE O0jIee MUPOKUM MaTEeMaTHICCKUM
ammapaTtoM, y HUX IMOCJIEeI0BAaTeILHO (OPMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MaTEMaTUYECKYI0O MOJCNIb PEaTbHOW CHUTyallid, MPUMCHSTHh 3HAHUS,
MOJIYYCHHBIC TPU HW3YYCHUU Y4eOHOTO Kypca, IS PEMICHUS CaMOCTOSTEIHHO
chOpMYTUPOBAHHOW MAaTEeMAaTHYECKOW 3ajjaud, a 3aT€M WHTEPIPETHPOBATH CBOU
OTBET.

CopeprkarenbHO-MeTOaUYECKass JTUHUS «Uucina M BBIYUCICHHS» 3aBEpIIacT
(dbopMHpOBaHUE HABBIKOB MCIOJIB30BaHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpeanero ooiiero
oOpazoBaHust 0co00€ BHHMMaHUE ynensercs  (OPMUPOBAHUIO  HABBIKOB
paIMOHAIBHBIX BBIYUCIICHHUH, BKIIFOYAIONINX B CEOsI MCIIONB30BAHUE PA3THMIHBIX
dbopM 3amucy YuCIa, YMEHHE JeJaTh NPHUKUIKY, BBITIONHATH MPUOIMKEHHBIS
BBIYHCIICHHSI, OIICHWBATh UYWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTAHTaMH. 3HAKOMbIE OOYYarOIIMMCS MHOXKECTBAa HATypalbHBIX, IEJbIX,
palMOHAIBHBIX U JACHUCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOKECTBOM
KOMIIEKCHBIX YHCel. B KaXIoM ©3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE eMy crenuduueckre 3amadyd W OmNeparuu: JSJICHHE HaIeo,
OTIEpUPOBAHUE OCTAaTKAMH HA MHOXECTBE IIEJBIX YHCET, OCOOBIe CBOMCTBA
paIMOHAIBHBIX U UPPANMOHATIBHBIX YHCEN, apU(PMETHICCKUE ONEpaIiii, a TakKe
W3BJICUCHNE KOPHSI HATypallbHON CTETICHH HAa MHOXECTBE KOMIUICKCHBIX YHCEIL.
brnaromapsi mocienoBaTenTbHOMY PACIIMPEHUIO KPYyra HCIOIb3YEMBIX YHCEN |
3HAKOMCTBY C BO3MOXXKHOCTSIMH WX MPUMEHCHUS IS PEIICHUS Pa3uJHBIX 33134
dbopMHpyETCST TIPEACTABICHHE O €IMHCTBE MAaTEMaTUKH KaK HayKu U €€ poju B
MOCTPOEHUU MOJCNIe PeaThbHOT0 MHUpA, MIUPOKO HCIOIB3YIOTCS 0000IeHne u
KOHKPETH3aIHS.

Jluanst «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKCHHH BCETO
oOyuyeHHsT Ha YpOBHE CpPEIHEro OOIIero o0pa3oBaHMs, MOCKOIBKY B KaXKIOM
pasmene I[IporpaMmbl TIPETyCMOTPEHO PEIICHHE COOTBETCTBYIONIMX 3aaad. B
pe3ynbpTaTe OOydYaromiuecss OBJAACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTApUPMHUYIECKUX U
TPUTOHOMETPUYECKUX ypaBHCHHI, HEPaBEHCTB MW CHCTEM, a TakXke 3ajad,
comepkammx mapaMeTpel. llorydeHHBIE YMEHHS HIMPOKO HCIOJB3YIOTCS TpHU
UCCIIeTOBaHNH (DYHKIIMI ¢ TTOMOIIBIO MPOW3BOIHOM, TIPH PEIICHUH MPUKIIATHBIX



3a/1a4 U 3a7la4 Ha HaXOXJEHHWE HauOOJbIINX U HAUMEHBIINX 3HAYEHUU (PYHKIIHH.
JlanHas conep:kaTenbHas JUHUS BKIIOYAEeT B ceOsl Takke PopMHUpOBaHUE YMEHUN
BBIMIOJHATh  pacu€Trel 1Mo  (opMmyrnaMm, MpeoOpa3oBaHUsl  palMOHAILHBIX,
UppalMOHATBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TAaKXKE BBIPAKECHUM,
COJIepKallluX CcTeneHu u Jjorapudmbl. brarogapss u3ydeHuro anreOpanveckoro
Marepuala IpOUCXOIUT JajdbHEHIlee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIUIEHUST 00y4Jaromuxcs, GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXKICHUM,
paboThl € CHUMBOJBHBIMU (OpMamu, TpPEACTaBICHUS 3aKOHOMEPHOCTEH W
3aBHCHUMOCTEH B BUJI€ PABEHCTB U HEPaBEHCTB. AjreOpa npejiaraet 3Qp¢GeKTUBHbIC
MHCTPYMEHTBI JJISI PEUICHUS MPAKTUYECKUX U ECTECTBEHHO-HAYUYHBIX 3ajady,
HarJIsJHO IEMOHCTPUPYET CBOU BO3MOXHOCTH KaK I3bIKa HAYKH.

ConepxaTtenbHo-MeToANMYEeCKasT JUHUA «DyHKUMM U TrpaduKku» TECHO
MeperieTaeTcss ¢ APYTUMH JIMHUSMH y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEA0BATEIBHOCTh N3YUECHUSI MaTteprana. M3yueHne CTeneHHou,
MOKa3aTeIbHOMU, JOrapu(PMUUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOICTB
U TpaduKoB, UCMOIB30BaHUE (QYHKIUN I pPEHIeHUs 3a/lady U3 JAPYTUX Y4eOHBIX
MPEAMETOB U peaJbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEeMaTUYECKUM aHAJU30M,
TaK U C pEIICHWEM ypaBHEHUN W HepaBeHCTB. [lpu 3ToM Oosibllloe BHUMaHHE
yaensiercs (OPMUPOBAHUIO YMEHUSI BbIpaxkaTh (GOPMYJIaMH 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBaTh MOJy4Y€HHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuai 3Toil coaepkaTeaIbHON JIMHUY HAIlEJIeH Ha pa3BUTHE YMEHUM U
HaBBIKOB, MO3BOJISIIOIIUX BBIPAXKATh 3aBUCUMOCTU MEXKIY BETUYUHAMHU B PA3JTMUHOU
dbopme: aHaTUTUYECKOU, rpaduyeckoil u cioBecHOil. Ero n3ydenue cnocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIJICHUS, CIHOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3aIluH, UCTIOIb30BaHUIO aHATOTHUH.

ConepxatenbHas auHus «Havama mMareMaTH4ecKOro aHalin3ay IO3BOJISET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MAaTeMaTUYECKUX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYMHBIX OOYYaIOIIMMCS, TaK KaK Y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH
rpauKu  CIOXHBIX (YHKIMM, ONpEeAeNsiTh HUX HAuOOJbIIMEe W HaWUMEHBIINE
3HAQYE€HUS, BBIYUCIATH MIIOMAnu (GUryp u oObEMBI Tell, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmpolieccoB. JlaHHasi cojepxkaTeiabHas JUHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHUS MAaTEMATHYECKUX MOJENIe peanbHbIX CHUTYyallUid,
MO3BOJISIET HAXOIUTh HAUITYYIlIee PEIICHUE B TPUKIIAIHBIX, B TOM YHCIIE COLIMAIBHO-
SKOHOMHUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH MaTE€MaTHYECKOI'0 aHajau3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (HOPMaIbHO-IOTUYECKOTO U KPEATUBHOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHMH paclio3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HAyKe, TEXHUKE U UCKyccTBE. O0yUaronmecs y3HatT O BbIAAIOIIUXCS
pe3yiibTartax, MOJIY4YEHHBIX B XOJ€ Pa3BUTUS MATEMAaTHKU KaK HAyKd, U 00 HX
aBTOpax.



ConepxaTenbHO-MeTOANYECKas JIMHUS «MHOXEeCTBa U JOTHKa) BKIIOYAET B
ce0si DPJIEMEHTBhl TEOPUUM MHOXKECTB U MaTeMaTU4YeCKOW JIOruku. TeopeTuko-
MHOECTBEHHBIE ITPEACTaBICHUS MPOHU3BIBAIOT BECh KypPC IIKOJIHHOW MaTEMAaTUKU
U TpeajaraloT HamboJiee YHHUBEPCAIbHBIN S3BIK, OOBEAUHSIONINII BCE pa3/eibl
MaTeMaTUKH MW €€ NPWIOKEHHUM, OHMU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe 1enoe. [loaTomy BaxkHO 1aTh
BO3MOXXHOCTh OOydYaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTeMaTUKHU W UCIOJIb30BATh €r0 JIJIsl BHIPAXKEHUS CBOUX MBbICIIEH.
JIpyruM BaXHBIM TPU3HAKOM MATE€MaTUKU KaK HayKd CJeAyeT TMpU3HaATh
CBOMCTBEHHYIO €U CTPOrocTb OOOCHOBAaHMM U CIIEIOBAHHE OMNpPEICTEHHBIM
MpaBWJiaM  MOCTPOEHHUSI  JIOKA3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMu
MaTeMaTUYECKOU JIOTUKH CIHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00yy4arommxcsi, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTHYECKUX
npaBuii, GOPMUPYET HABBIKM KPUTUUECKOTO MBIILICHHUS.

B yueObHOM Kkypce «Anredbpa W Hayajlla MaTE€MaTUYECKOrO aHaJu3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPBIE MPHU3BAHBI
CIOCOOCTBOBAaTh (OPMUPOBAHWIO HABBIKOB IMOCTPOCHHUS MOJICNIEH peabHBIX
CUTyalluid, HCCIENOBAaHMUS HTUX MOJENIe C TMOMOIIbIO arfmapara ainredopbl u
MaTeMaTUYECKOr0 aHajdu3a, WHTEPHpeTalluu MOJIYyYEeHHBIX pe3yJbTaToB. Takue
3a/IaHUs BILUIETEHBI B KAXKJIBIN U3 pa3IeloB IPOrpaMMbl, TOCKOJbKY BECh MaTepHal
y4eOHOro Kypca IIUPOKO HCIONB3YeTCs JUIsl pPEelleHus MPUKIaAHBIX 3adad. [lpu
pelIeHNHd  pealbHBIX  MNPAKTUYECKUX  3adad  oOydyaromuecss  pa3BUBAIOT
HaOJII0/1aTeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJB30BaTh  AHAJIOTUI0, 0000maTh HW  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBHIKOB PEIICHUS MPUKIAJHBIX 3a/1ad
OpraHU3yeTCs B MPOIECCE U3YUYCHUS BCEX TeM YUeOHOTO Kypca « Anredpa u Havana
MaTeMaTUYECKOTO aHAIN3ay.

Ha wusyuenune ydeOHOro Kypca «Anredbpa W Havyajia MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henenio), B 11
kiacce — 136 JacoB (4 4aca B HEJIEIIO).



COAEPKXAHUE OBYUEHUA
10 KVIACC

Yucia 1 BIYMCJICHUSA

Panmonanbabie uncia. OOBIKHOBEHHBIE M JECATUYHBIE IAPOOHU, MPOIEHTHI,
OeckoHeuHble nepuoauueckue apoou. [lpumenenue npobelt U MPOLEHTOB s
pELIeHUs MPUKJIAIHBIX 3a7a4 U3 PAa3IUYHbIX OTPACIEN 3HAHUN U PeaTbHOU KU3HU.

JlelicTBUTENbHBIE 4YucHa. PanuoHanmbHble W UPpALMOHAIBHBIE YHCIA.
Apudmervueckue  omepalud € JCUCTBUTENbHBIMH  4yuciaMu.  Moayib
JEUCTBUTENBHOTO YKciia U ero cBoiicTBa. [IpubnmkEHHbIE BHIYUCICHUS, MTPABUIIA
OKpYIJIEHUS, IPUKHUIKA U OLIEHKA PE3YyJIbTaTa BIYNCICHUMN.

Crenenp ¢ wenbiM mnokazarenemM. bunom HerooTona. Hcnonbs3oBaHue
noaxoJ e GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEICTABICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTYpalbHOW CTETIEHU U €r0 CBOMCTRA.

CreneHb ¢ palMoOHaJIbHBIM TIOKa3aTelieM W €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIBHBIM IMOKA3aTEIIEM.

Jlorapudm uymucna. CoiictBa norapudma. JlecsITUUHBIE M HaATypabHBIC
JToTapuQMBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHUCJIOBOrO0 apryMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHT€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXICCTBEHHBbIE MpeoOpa3oBaHuUs. YpaBHEHUE, KOPEHb
ypaBHeHHUs. PaBHOCWIBHBIE YpaBHEHUSI M YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pelIEHUE HEPABEHCTBA.

OCHOBHBIE METO/JIbI PEUICHUS TENBbIX U APOOHO-PAIIMOHANBHBIX YPAaBHEHHUH U
HEpPABEHCTB. MHOrOWIEHb OT OJHOW MEpeMEHHOU. /[leleHne MHOrowieHa Ha
MHOTO4JIEH ¢ ocTaTkoM. Teopema besy. MHorOuIeHBI ¢ enbIMU KO3 GUIIEHTAMU.
Teopema Buera.

[IpeobpazoBanus YUCIOBBIX BBIPAXKEHUM, COAEPKAIINX CTETIEHU U KOPHHU.

HNppaunonansHbie YpaBHEHHS. OcHOBHBIE METO/IbI pelIeHus
MppalHOHATBHBIX YPABHEHUMN.

[Toka3zarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIIEHUS MOKA3ATEIbHBIX

YpPaBHEHUM.
[IpeobpazoBaHue BhIpAKEHUH, CONEPKALIUX JTOTAPUDMBI.
Jlorapudpmuyeckue YpaBHEHUS. OcHOBHBIE METOBI peneHus

norapu@MUUYECKUX YpaBHEHUH.
OcHoOBHBIE TPUTOHOMETPUUECKUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHne TpUroHoOMEeTpUIECKUX YPABHEHU M.



Pemienne cucrteM nMHENMHBIX YypaBHEHHU. Marpuia CUCTEMbl JMHEHHBIX
ypaBHeHUU. OnpeaenuTenb MaTpULIbl 2X2, €ro TEOMETPUUECKUN CMBICI M CBOMCTBA,
BBIYUCJICHUE €Tr0 3HAYEHUs, MPUMEHEHUE OMNPENCTUTENs NIl PELICHUs] CUCTEMBbI
JUHEWHBIX ypaBHEHWI. PellleHne NPUKIAIHBIX 3a/lad C MOMOIIBI) CHCTEMBI
JIMHENHBIX ypaBHEHMU. VccnenoBanue mOCTPOEHHOM MOJIENIH € MTOMOIIBI) MATPHI]
U OIPEIICITUTEIIEH.

[TocTpoeHne mMaTeMaTHYECKUX MOJEJIEN PEaJbHOM CUTYalUH C ITOMOIIBIO
ypaBHEHHI U HepaBeHCTB. lIpuMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aJ1au ¥ 3aa4 U3 Pa3IMYHbIX 00J1acTel HAYKU U pealbHOMN KU3HHU.

DYHKUNH U Tpapuku

OyHkuusA, crnocodbl 3agaHus (QyHKOuU. B3auMHO o00partHble (QYyHKIUU.
Komnozunus ¢ynkuuit. 'padux  dyHkuuu. DnemeHTapHble MOpeoOpa3oBaHUs
rpaduKoB QyHKIIUH.

OO6sacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynmu QyHknum.
[IpomexyTku 3HaKonocTosiHcTBa. YETHBIE M HEeU€THBIE QyHKIMU. [lepuoanueckue
¢yukiuu. IIpoMexxyTku MOHOTOHHOCTU (YHKIIMU. MakCUMyMbl U MUHHUMYMBbI
¢dbyukiuu. Haubonbiiee u HauMeHbllee 3Ha4eHUs! (PYHKIIUU Ha POMEKYTKE.

Jlunelinasi, kBaApatudHas W JpoOHO-IMHENHAass (YHKIUU. DJIeMEHTapHOe
UCCIIEIOBAaHKUE U OCTPOEHUE UX IPadUKOB.

CrenenHas QyHKIUS ¢ HATypaJIbHBIM U LEJbIM mokazateneMm. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOPHS N-Oi CTETIEHHU KaK (PyHKIIMU OOpaTHOM CTENEHU
C HAaTypaJIbHbIM MTOKA3aTEJEM.

[lokazarenbHass u norapudmuueckas (GyHKIIUU, UX CBOMCTBA M TpaduKH.
Ucnons3oBanue rpadhukoB GyHKIUN ISl peIICHUS] ypaBHEHUM.

TpuronoMmerpuueckass OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUECKHUX
(yHKIIUI YUCIOBOTO apryMeHTa.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAIBbHBIX Mpoleccax U SBJICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKoro aHajan3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IIOCienoBaTeabHOCTE. MeTtox
MaTeMaTUYeCKOU HHIYKIIMH. MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIEI0BATEIbHOCTH.
Hctopuss BO3HUKHOBEHHS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalin3a OeCKOHEYHO
MalbIX.

Apudmernueckass 1 reoMeTpuyeckas mporpeccur. beckoneuno yObIBaroIias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH reoOMEeTpUYECKOU
porpeccuu. JINHEWHBIN U SKCIOHEHIIMAIBHBIA pocT. Hucno e. @opMya CI0KHBIX
MpOUEHTOB. [cronp30BaHWE MNpPOrpeccHu g PEUICHHS pEeANbHBIX 3a7ad
MPUKIAJHOTO XapaAKTEPA.



HenpepbiBHble (yHKIIMM W uX cBoMcTBa. TOYkM pas3pbiBa. ACHUMIITOTHI
rpapukoB QyHkuuii. CBolcTBa (QPyHKIMI HENpEephIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB ISl pEIICHUS HepaBeHCTB. l[IprimMeHeHHe CBOMCTB HEMPEPBHIBHBIX
(GyHKIUN IS pelieHus 3a/1ay.

[lepBas u BTOpas npousBoaHbie GyHKIUMU. OnpeneneHne, TeOMETPUIECKUN U
(uznYecKuil CMBIC NPOU3BOAHOMN. YpaBHEHUE KacaTelbHOU K rpaduky QyHKIUU.

[IpousBoansie  sneMmeHTapHbIX  QyHKuuil.  [Ipow3BomHass ~ CyMMBHI,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULINU (HYHKITUH.

MHo:kecTBa M JIOTHKA

MHOX€eCTBO, OIE€palvyd HAJ MHOXKECTBAMHM WM KX CBOWCTBA. JluarpamMmsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
OMHUCAHUS PEAJTbHBIX MPOIECCOB W SIBJICHUH, MPU PEIICHUU 3alad U3 JPYrux
y4eOHBIX NPEMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTEMaTHUYECKOTO OOBEKTa, CIEJCTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPAaBHEHHUS.

11 KVIACC

Yucia v BBIYUCTIEHUSA

Harypanbnbie u uenesie yucna. [I[pumeHeHne MPU3HAKOB JEIUMOCTH LEIBIX
yucels, HamOombImui oOmuii aenmutens (mamee — HOJ]) u Hammenswiee oOiiee
kpatHoe (nanee — HOK), octaTkoB o MofayJto, anroputma EBkiuaa st penieHus
3a7a4 B LEJIBIX YUCIIAX.

Kommiekcuble uwmcia. AnreOpanueckas M TPUTOHOMETpHUYEcKas (HOPMBI
3alUCU KOMIUIEKCHOTO 4Hcia. ApudMETHYECKUE OINepalru ¢ KOMIUIEKCHBIMU
yuciamu. M3o0paxxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHn M3 KOMIUIEKCHOTO uucna. [Ipumenenue
KOMIUIEKCHBIX YHCEJ JIJIsl pelIeHUs PU3NUECKUX U TEOMETPUUECKUX 3a/1au.

YpaBHeHUA U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIE/ICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  MOMOIUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU. PereHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHS TOKAa3aTeIbHBIX U  JOTapuPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEUICHUS CHCTEM M COBOKYIHOCTEW pPalOHAIbHBIX,
UppalMoHaIbHbIX, TOKA3aTEeIbHBIX U JOTapu(PMUUIECKUX YpaBHEHUI.

VYpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TapaMETPAMMU.



[IpuMeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUUECKUX
3a/1a4d | 3aJlay U3 pa3InyHbIX 00JlacTeil HAYKU U peasIbHOM KU3HU, HHTEPIIpETaIUs
MOJIYYEHHBIX PE3YIbTATOB.

DYHKUNH U Tpapuku

I'paduk komnosunum GyHkui. ['eomerpuueckue oOpa3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPJAUHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIUU, UX CBONCTBA U IpadUKHU.

I'paduueckre MeTonwpl pelieHUss ypaBHEHUN U HepaBeHCTB. [ 'paduueckue
METO/IbI PEILICHHS 3aJ1au C TapaMeTpaMH.

Ucnons3oBanue rpadukoB GYHKIUN [JIs HCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3alady U3 JAPYrUX Y4eOHBIX
MPEAMETOB U PEaTbHON KUZHMU.

Hauana MaTeMaTH4ecKoro aHajan3a

[IpuMeHeHue NMpou3BOAHON K HCCieN0BaHUI0 (QYHKIIMH Ha MOHOTOHHOCTHh U
sKcTpeMyMbl. HaxosxieHre HanOoIbIIero 1 HAMMEHBIIETO 3HAUEHU N HEMTPEPHIBHOM
(yHKLIHMH Ha OTPE3KE.

[IpuMeHeHne NTPOU3BOJHON JII HAXOXKJACHUS HAWJIY4Iler0 pEIICHUs B
MPUKIAIHBIX 3a/adax, I ONpEACNIeHUsI CKOPOCTH M YCKOpPEHHUs Mpoliecca,
3a1aHHOTO (hOpMYJIOM UK rpaduKoOM.

IlepBooOpa3Hasi, OCHOBHOE CBOWMCTBO mepBOOOpa3HbIX. I[lepBooOpa3HbIC
areMeHTapHbIX GyHKIUH. [IpaBuna HaxoXAeHUs TEPBOOOPA3HBIX.

Nuterpan. ['eoMeTpuieckuii CMbICI MHTETpAIa. Berauciaenne onpenenéHHoro
uHrterpana no gopmyine Herorona-Jleitbnuna.

[IpuMeHeHnue uHTerpana Mg HAXOXKICHUS IUIONIAAeH TJIOCKUX (Uryp H
00BbEMOB T€OMETPUUECKUX TE.

[Ipumepsr pemenuil auddepeHianbHbIX ypaBHEHUNA. MaTemaTtuueckoe
MOJICIUPOBAaHUE PEAbHBIX MPOILECCOB ¢ MNOMOIIbI0  auddepeHInanbHbIX
YpaBHEHUM.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA nu HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCsSd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUMCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBax (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MpoOLEAYp
rpaXJaHCKOro  obOmiectBa  (BBIOOpBI,  ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJECHUCTBOBATh C COLUHUAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUH C UX
(YHKIIUSMH 1 HA3HAYCHHUEM;

2) IAaTPMOTHYECKOr0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa)kAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPONUIOMY M HACTOSIIIEMY POCCHMCKOM MAaT€MaTHWKH, LEHHOCTHOE OTHOIICHUE K
JTOCTUKECHUSAM POCCUUCKUX MAaTEMAaTHUKOB M POCCUUCKOM MaTeMaTUYECKON IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUM B JPYTMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEJCHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHECHUEM JOCTHKEHUN HAYKHU U AEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B TIOCTPOCHHUE YCTOMUMUBOTO OYIyIIETro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOLICHUWE K MHPY, BKIIOYAS 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3aa4, pEIICHUMN, paCCYKICHUM, BOCIPUUMYHUBOCTD K
MAaTEMATUYECKUM aCEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pu3nvecKoro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
MHTEpecax 3JI0pOBOTo U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U
OTHbIXa, peryisipHas ¢U3UYecKasi aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHON ESITENBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHE IIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
pa3nuuHbIM  cpepam  NPOodEeCCHOHATIBHOM  NESITENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ NPUIOKEHHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymieit mnpodeccu U peaTu3oBbIBaTh COOCTBEHHbIC IKU3HEHHBIE IUIaHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eckoMy  OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUHM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HalpaBJICeHHOCTH;

7) 3K0JI0ri4eCKOro BOCIMTAHHUA:

c(hOpMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYpbl, TOHUMAHHE BIIUSHUS
COIMAJIbPHO-2KOHOMHYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOTHONW M COIHUATBHOM
Cpelbl, 0OCO3HAHUE TII00AIBHOTO XapaKTepa dKOJIOTHYECKUX MPoOJieM, OpUeHTAIUS
Ha TMPUMEHEHHWE MaTeMaTHYECKUX 3HAHWM JJIS peIIeHUus 3agad B 00JacTh
OKpY’Karolel cpenpl, IJIAHUPOBAHUE TMOCTYNKOB W OLEHKA HMX BO3MOXHBIX
MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHU U 00I1I€CTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak cepbl YeJTOBEUECKON AEATETbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH
JUIS Pa3BUTHS IMBUJIU3ALIMH, OBJIAJICHUE S3BIKOM MaTeMaTHKH W MaTEeMaTHYECKOM
KyJbTYpOU Kak CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISITH IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JIEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

Bba3oBble Joruueckue aeiicTBuA:

BBIABJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXKIy MOHATUSAMH, (QOPMYITUPOBATH
onpeieNieHHs] OHITUM, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(puKaluy,
OCHOBAHUS [ 000OIIEHUS U CPABHEHUSI, KpUTEPUU ITPOBOJAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIHpPOBATH U  NPEeOOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIE, e AMHUYHBIC, YACTHBIEC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPKICHUSIX, MpEAJiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKIACHUS U BHIBOJIBL;

BBIOMpaTh cnoco0 pemieHus ydeOHOU 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB PEIlICHUs], BRIOUpPATh HanbOoJIee MOAXOIAIIUN C YUETOM CaMOCTOATEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckue AeicTBUA:



UCIIOJB30BaTh BOMPOCHl KaK HCCIEIOBATEILCKUM HMHCTPYMEHT IO3HAHMUS,
dbopmynupoBaTh  BONPOCHl,  (UKCHUpYyIOIIME  MOPOTUBOpEUHE,  MPOOIIeMy,
yCTaHaBJIMBATh MCKOMOE U JaHHOE, (OPMUPOBATh TUIOTE3Yy, APTYMEHTUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

MIPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN HAKCIEPUMEHT, UCCIECIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTU4YeCKoro o0beKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITENTbHO (HOPMYyIUpPOBaTh O00OOIIEHUS W BBIBOABI MO pE3yjbTaTaMm
MPOBEAEHHOTO  HAOMIONECHUS, HCCIEJOBaHUs, OIEHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TAaKXKE BbIIBUTAThH
MPENOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBIABJIATh ACUIMTH UHPOPMAIUHU, JAHHBIX, HEOOXOIUMBIX sl OTBETa Ha
BOIIPOC U JJISI pEIlICHUs 3a]1a4u;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBAT,
CHUCTEMATU3UPOBATHh U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3TIUYHBIX BUAOB U (hopM
MPEJICTABIICHHUS;

CTPYKTYpHpPOBaTh HMH(OpPMAINIO, MPEICTABIATh, €€ B pa3UuHbIX (opmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OIICHUBATH HaJIEKHOCTD uH(opMau 1o CaMOCTOSITENILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCaJIbHbIE Y4eOHbIE e CTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CYKIAEHUS B COOTBETCTBUU C YCIOBUSIMHU U
LEeJSIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHhMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHHS II0 XOJYy peIIeHHUs 3aJauu,
KOMMEHTHUPOBAThH MOJYYCHHBIN pe3ybTaT;

B X0Jie 0OCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI,
MpoOJeMbl, peIraeMor 3ajaadd, BBICKA3bIBaTh WJIEHW, HAIleJICHHbIE Ha IIOMCK
pElIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nauanora, oOHapyXUBaTh Pa3lW4yue U CXOJICTBO MO3HUIIMM, B KOPPEKTHOU (opme
(bopMyIHpPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PEUICHUS 3a/1aud, SKCIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (POpMAT BBICTYIUICHUS € Y4E€TOM 3ajad
MpEe3eHTAIU U OCOOEHHOCTEN ayAUTOPUH.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIISAThH IUJIaH, aJITOPUTM PEIICHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PENICHUMN ¢ y4ETOM HOBOUM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh  HaBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu caMOINpPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJauH;

MPEABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3a]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaliJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSCHITH TPUUNHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
paboThl TpU pelmeHUuH Y4eOHbIX 3ajay, NPUHUMATH I€Jdb COBMECTHOM
NeSATeNbHOCTH, IUJIAHUPOBATH OPraHU3AIMI0 COBMECTHOU palOThl, paclpenelsiTh
BUJIbI pabOT, 1OrOBapUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B IPyMNIOBBIX (hopmax paboThl (0OCyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BHIMOJIHATH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMH KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAa
B O0mMH MOPOAYKT TO KPUTEPUsIM, CPOPMYJIUPOBAHHBIM YYACTHUKAMHU
B3aMMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenuss B 10 kjacce o0OyyaroIIMiiCs MOJYYUT CIEAYIOIIHE
MpeAMETHbIE PE3YyJbTAaThl MO OTIENbHBIM TeMaM paboueld MporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajla MaTeMaTUYECKOT0 aHATN3a:

Yucia v BBIYMCTICHUSA:

CBOOOJIHO OINEpUPOBATh MOHATUAMH: pPAlMOHATBLHOE YHUCIO0, OECKOHEUYHas
nepuoAndeckasl JApoOb, TPOLEHTHI, HPPALUOHAIBHOE YHUCIO0, MHOXECTBa
pallMOHANILHBIX U JICUCTBUTEIIBHBIX YUCEN, MOAYJIb JEHCTBUTEIHHOTO YUCIIA;

MPUMEHSITh JPOOM U TPOLEHTHI JUIsl PEUIeHUs MPUKIAIHBIX 3a7ad U3
Pa3JIUYHBIX OTpACIC 3HAHUM U PEAUTbHOU KU3HU;

MPUMEHSITh MPUOTNKEHHBIEC BEIYUCICHUS, PaBUIa OKPYTJICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BHIYMCIICHUI;



CBOOOJIHO ONEpPUPOBATh TMOHSATHUEM: CTENEHb C IEJbIM IOKa3aTelieM,
MCIIOJIB30BaTh MOJIXOASIIYI0 (POopMy 3amucH JeHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATH MOHITHEM: apUPMETUUECKUN KOPEHb HATypalbHOU
CTEIICHU;

CBOOOJ/IHO OMEPUPOBATH MOHIATHEM: CTETICHb C PAIMOHATBHBIM MTOKa3aTeIeM;

CBOOOJIHO OIEpUPOBATh MOHATUSMU: JIorapudM UHClIa, JECATUYHBIE WU
HaTypaJbHbIE JIOTapU(MBbIL;

CBOOOJHO OMEPUPOBATh MOHSATUSAMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATHUSIMH: aPKCUHYC, apPKKOCUHYC U ApPKTAHI€HC YHCIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CBOOO/IHO OINEpPUPOBATH MOHSATUSIMU: TOXKIECTBO, YPaBHEHHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSTh pa3IMYHbIE METOJbl PEIICHUS palMOHAIBHBIX U APOOHO-
pallMOHANBHBIX YPAaBHEHUH, NPUMEHATH METOJ HWHTEPBAJIOB [JIs PELICHUS
HEPABEHCTB;

CBOOOJHO OIEpPUPOBATH TMOHSITUSMHU: MHOTOYIEH OT OJIHOM MEepPEeMEHHOI,
MHOTOYJIEH C LIeNbIMU KO3 duliieHTaM1, KOPHU MHOTOWJICHA, IPUMEHSTh JIeJICHUE
MHOTO4YJIEHa HAa MHOTOYIEH C OCTarkoM, TeopeMmy besy m Teopemy Buera nms
pelLIeHus 3a1ay;

CBOOOJHO ONEpPUPOBATh TMOHATUSIMU: CHUCTEMa JIMHEHMHBIX YpaBHEHHI,
MaTpUla, ONPENEIUTENIb MATpULbl 2 X 2 W €ro TeOMETPUYECKHUN CMBICIH,
WCMOJIb30BaTh CBOMCTBA OMPENEHUTENs 2 X 2 JJisi BBIYMCICHUS €r0 3HAYCHHS,
MPUMEHATh OMPEICIUTENN JUIsl PELICHUS CHUCTEMbl JIMHEWHBIX YpPaBHEHH,
MOJIEIIMPOBATh PEAJbHbIE CUTYallMH C IOMOIIBIO CHCTEMBI JUHEWHBIX YPaBHEHHIA,
HCCIIEIOBATh MOCTPOCHHBIE MOJIEIM C TOMOIIBI0 MATPHUI] U OIPEICIUTENEH,
WHTEPIPETUPOBATH MOTYUYEHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JEUCTBUUA C KOPHSAMHM [JJii TNpeoOpa3oBaHUs
BBIPAKECHU;

BBITIOJTHATH MPE0OPa30BAHUS YUCIOBBIX BRIPAXKEHUH, COIEPIKAIUX CTEIIEHH C
palMOHAIbHBIM MOKA3aTEIEM;

HCMOJIb30BaTh CBOMCTBA jorapudmoB U1t npeoOpa3zoBaHus
ToTapu(PMUUYECKUX BBIPAKECHHUII;

CBOOOJHO OMNEPUPOBATh MOHATUSMH: HpPpALUOHANIbHBIC, TOKa3aTeIbHbIE U
norapuMUUYECKUe ypaBHEHUSI, HAXOJIUTh UX PEIICHUS C TOMOIIBIO PAaBHOCUIBHBIX
MEPEX0I0B WIIH OCYIIECTBIIAS TPOBEPKY KOPHEN;



MIPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI I MPeoOpa3oBaHUs
TPUTOHOMETPHUUECKUX BBIPAKEHUH;

CBOOOJIHO OINEpUPOBATH TMOHSITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
MPUMEHITh  HEOOXOIUMble  (QOPMYJbI  JJIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICTUPOBAaTh pealbHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPDAXKEHUS, YpaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3a/laud, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM allliapaTa ajreopsbl.

DyHKUUM U TpapuKu:

CBOOOJHO ONEpUPOBAaTh MOHATUAMU: (PYHKIUS, CIIOCOOBI 3aJlaHus (PYHKIUH,
B3aUMHO O0OpatHble (QyHKUIMM, Kommo3ulus GyHKIUN, Tpaduk QyHKUIUH,
BBITIOJTHSATH dJIEMEHTAapHbIE MPEe0Opa30oBaHus Tpa@uKOB PyHKIIHIA;

CBOOOJIHO OINEpUPOBATH MOHATUAMH: O0JIACTH OMPEACIICHUS U MHOXKECTBO
3HaueHUM QYHKIUU, HYIU QYHKIIUU, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJIHO OMNEPHUPOBATh TMOHSITUSMU: YETHBIE M HEUYETHbIE (PYHKIINH,
nepuoAnvecKkre GyHKIIMU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBbI U
MUHUMYMbl (DYHKUIHUHM, HauOOJbIIEE M HaUMEHbIIEe 3HAUYCHHE (YHKIUH Ha
MIPOMEKYTKE;

CBOOO/IHO OINEpPUPOBATH MOHITUSIMU: CTENEHHAs (DYHKIUS C HATypaJbHbIM U
LENbIM TOKa3aTeyieM, IpaduK CTEEHHOW (PYHKIHUM C HATypalbHBIM U IEJIBIM
nokaszareneM, rpaduk KOpHS n-oil cTemneHu Kak (YHKIMU OOpaTHOM CTENeHH ¢
HaTypaJbHBIM MTOKa3aTEIEM;

ONEpUPOBATh TOHATUSIMU: JIMHEIHAsA, KBaJpaTUyHas M JAPOOHO-IMHEHHas
(yHKIUH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U MIOCTPOEHUE UX TPAPUKOB;

CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: IOKa3aTelbHAas M JorapudmMudeckas
(GyHKIIUU, WX CBOMCTBA M TpaduKH, MCHOJB30BATH UX TPaPUKH ISl pEHICHUs
YpPaBHEHMU;

CBOOOJHO ONEPUPOBATh MOHSATUSIMU: TPUTOHOMETPUUECKAs OKPYKHOCTH,
onpeiesieHre TPUTOHOMETPUUECKUX (PYHKIIUM YUCIIOBOTO apryMEHTa;

UCIONB30BaTh Tpaduku (QyHKUIMNA JUIsT  HMCCIENOBAHUST MPOILIECCOB U
3aBUCUMOCTEH MpHU PEIICHUU 3a7a4 U3 JPYyTruX Y4eOHBIX MPEIMETOB U peaibHOU
KU3HU, BBIpAXKATh (OPMYJIaMHU 3aBUCUMOCTU MEK]1y BEIMUYNHAMU;

Hauana MaTeMaTH4ecKOro aHaJM3a:

CBOOOJHO ONEPUPOBATh MOHATUAMU: apudMeTHUEeCKas U TeOMETpHUYECcKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIasi TeOMeTprUUYecKasi Iporpeccusi, TMHEUHBIA U
AKCIOHEHIUATILHBIN POCT, (hOpMYyIIa CIOKHBIX MPOIEHTOB, UMETh MPEJICTABICHUE O
KOHCTAHTE;

WCIIOJB30BaTh MPOTPECCUU ISl PEUICHUS] pPealbHBIX 3a]ay MPHUKIAJTHOTO
XapakTepa;



CBOOOJHO ONEpUPOBATh NOHATUSAMU: MIOCIEI0BATEIBHOCTD, CIIOCOOBI 3adaHUs
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE MOCIIEI0BATEIBHOCTH,
MOHMUMAaTh OCHOBBI 3apOXKIEHUS MATEMATHYECKOro0 aHajlh3a KakK aHajau3a
OECKOHEUHO MaJbIX;

CBOOO/IHO ONIEPUPOBATH MOHATUSIMU: HEMIPEPHIBHBIE (YHKIINU, TOUYKH pa3pbiBa
rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINY;

CBOOOJHO OIEpUpOBaTh MOHATHEM: (YHKLHS, HENpepbIBHAs Ha OTPE3KE,
MPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIMM IJI pelieHus 3a1ay;

CBOOOJIHO OIEpUPOBATh TMOHSITUSMH: TI€pBasi U BTOpas MPOU3BOAHBIC
(byHKIMY, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEJICHHS, YACTHOIO U KOMIIO3UILIUU
IBYX (YHKIIMH, 3HaTh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJB30BaTh TEOMETPUUECKUUA U (UBUYECKHI CMBICI MPOU3BOJHON IS
pelIeHus 3a1a4.

MHoskecTBa U JIOTHKA:

CBOOOJHO  ONEpUPOBaThb MOHATHSAMHU:  MHOXECTBO, OINEpaluu  HaJ
MHOXECTBaMU;

HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JJisl OMMCaHUs pPealbHbIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUYCOHBIX MPEIMETOB;

CBOOOJHO OIEPUPOBATH IMOHATHUAMH: OIPEICIICHHE, TEOpEeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTUYECKOr0 00BEKTa, JOKa3aTeIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.

K konny oOyuenus B 11 kiacce oOydyarolmuiics MOJYyYHUT CIEIYIOLIUE
MpEeAMETHbIE PE3YyJIbTaThl MO OTIENbHBIM TeMaM paboueldl MporpaMmbl y4eOHOTO
Kypca «Anredpa u Hayajla MaTeMaTUYECKOr0 aHAIU3a»:

Yucia v BBIYMCTICHUSA:

CBOOOJHO ONEPUPOBATH MOHATHIMU: HATYPAIBHOE U LIEJI0€ YK CIIO, MHOXKECTBA
HaTypaJbHBIX U IEIbIX YUCEN, UCTIOIB30BATh MPU3HAKUA JEIUMOCTHU IEIBIX YUCEN,
HOJl u HOK HartypaibHBIX 4YHCEN I PEUICHUs 3a7ay, TPUMEHSATHh AITOPUTM
EBknuna;

CBOOOJHO OINEpPUPOBATH IMOHATUEM OCTaTKa MO MOJIYJIIO, 3alUChIBaTh
HaTypaJbHbIE YHCIIA B PA3TUYHBIX MO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEPUPOBATh IMOHATHUAMM: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTaBIISITh KOMIUIEKCHBIE 4YKCIIa B aireOpanyecko u
TPUTOHOMETPHUUECKON (pOpME, BBIMNOIHATH apu(METHUECKUE ONEepalud C HUMHU U
M300pakaTh Ha KOOPJIUHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJHO ONEPHUPOBATH MOHATHIMU: HppALUMOHAIBHBIC, MOKAa3aTelIbHbIE U
Jorapu(MHUYECKHE€ HEPAaBEHCTBA, HAXOAUTh MX PEIIEHHS C TOMOUIBIO
PAaBHOCHJIBHBIX IIEPEXOJIOB;

OCYLIECTBJIATH OTOOpP KOpPHEH TpH pElEeHUd TPUTOHOMETPHUUECKOTO
YpaBHEHMUS;

CBOOOJHO ONEpUpPOBATh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh HEoOXoaumble  (OpMyNbI Al PEIIeHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMH: CUCTEMA U COBOKYIHOCTbh YPaBHEHUU U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI M CUCTEMBI-CIEACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, MPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMHUYECKNX YpPaBHEHUI 1 HEPABEHCTB;

pemarb palHOHAIIbHBIE, UppanyoOHaIbHBIE, ITIOKA3aTEIIbHBIE,
gorapupMUYECKe M TPUTOHOMETPUYECKHE YpPaBHEHHMs M  HEpPaBEHCTBA,
CoZIeprKalle MOYJIM U IapaMeTpBhl;

MPUMEHSATH TpauuecKre METObI A1 PEIICHHs] YPaBHEHUN U HEPABEHCTB, a
TaKXe 3a/1a4 ¢ MapaMeTpaMu;

MOJICJIMPOBAaTh peajbHbIE CUTyallMd Ha $3bIKE anreOpbl, COCTABIIATH
BBIPAXXEHNs, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCJIEI0BATh IOCTPOCHHBIE MOJEIM C MCHOJB30BAHMEM ammapara aiareopsl,
WHTEPIPETUPOBATH MOJyUEHHBIN pE3yNbTaT.

DyHKUUM U TpapuKu:

CTpOUTh TpadUKU KOMMO3UUMU (PYHKUUNA C IOMOILBIO 3JIEMEHTapHOIro
MCCJIEI0BAHMS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTBH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPIMHATHON
IIJIOCKOCTH;

CBOOOJHO OINEpUpOBaTh NOHATUSAMU: TpaUKH TPUTOHOMETPUUYECKUX
(byHKIU;

OPUMEHATh (QYHKUMU JI1 MOJEIUPOBAHUS M HCCIEAOBAHMUS pealbHBIX
ITPOLIECCOB.

Hayaja MaTeMaTH4eCcKOro aHAJIM3a:

MCITI0JIB30BaTh MPOU3BOJHYIO JIJIsl HCCIIEOBAaHUSA (PYHKIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOJIUTh HauOOJbIIee U HAUMEHbIIEE 3HAUCHHS (DYHKIMU HENPEPhIBHOW Ha
OTPE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUISI HAXOXKIACHWUS HAWIIy4YIIEr0 PEIICHHS B
IIPUKJIATHBIX, B TOM YHMCJIE COLUAIBHO-YKOHOMHUYECKHUX, 3aJa4ax, ISl ONPEIEICHUS
CKOPOCTH M YCKOPEHUS Mpolecca, 3a1aHHOTo (GopMyIioi uiu rpadukom;



CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU: TEPBOOOpa3HasA, OMPEACIEHHBIM
WHTETpajl, HAaXOJIUTh IEpPBOOOpa3HbIC 3JIEMEHTAPHBIX (GYHKIUNA U BBIYUCIATH
unrterpai no popmyne Hetotona-JIeitonuna;

HaxXOJUTh TUIOLIA]IU MIOCKUX (PUTYp U 00BEMBI TEI C TOMOIIIBIO UHTETpaa;

UMETh MPEACTAaBICHHE O MAaTEeMAaTHYECKOM MOJICIUPOBAHUM HA TMPUMEPE
cocTaBieHus 1u(pdhepeHInanbHbIX YPaBHEHUI;

pemaTh NpUKIaJHbIE 3a7a4d, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKOrO U
(U3MYECKOro Xxapakrepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KosnuuyecTBo yacos JIEeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Kontpouabnbie | IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesl
MHOXECTBO NEHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHbIe ypaBHEHHUS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEHHBIX
YpaBHEHUN
) Oyukiun u rpapuku. CreneHHas GyHKIHS ¢ 12 1
LIEJIbIM TIOKa3aTeNeM
3 Apudmernueckuii KOpeHb N-0il CTENCHH. 15 1
WppannonanbHble ypaBHEHUS
4 ITokazarensHas pynkuus. [lokasarensbHble 10 1
ypaBHEHUs
5 Jlorapudgmuueckas pyHKIUS. 18 1
Jlorapudmuyeckue ypaBHECHHS
6 TpuronomeTprudeckue BoIpaXXeHUs U 2 1
ypaBHEHUs
7 ITocnenoBaTenbHOCTH U IIPOrPECCUU 10 1
8 HenpepoiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 5 )
3HaHUNI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne HanMeHoBaHMe pa3e/ioB U TeM (uudposrbie)
n/n NMPOrpamMMbl Bcero Konrpoantie | - Hpaktirieckite o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 HccnenoBanue GyHKIHA ¢ TOMOIIBIO 2 1
IIPOU3BOTHON
2 IlepBooOpa3Has 1 UHTETpal 12 1
3 I'paduku TPUrOHOMETPUUECKUX (DYHKITHHA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppannonanbHble, IOKa3aTeIbHbIE U 24 1
norapupMHUECKUE HEPABEHCTBA
5 KomiekcHbie uncna 10 1
6 Harypainbnsle u nensie yucia 10 1
Cucremsl paliMOHaNIbHBIX, HPPALMOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3anauu ¢ napameTpamu 16 1
9 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnnuyecTBo yacos JIEeKTPOHHBIE
Ne ara nudposbie
Tema ypoka KonTtpoabnsie | IIpakTnueckue a op
n/n Bcero Hu3y4eHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypchbl
1 MHOX€ECTBO, Onepanuu Haj 1

MHO>XECTBAMHU U UX CBOICTBa

2 Huarpammsl Diinepa-BenHa 1
IIpuMeHeHne TEOPETUKO-

3 MHO>KECTBEHHOT0 ammnaparta JiIsl peLIeHHs] 1
3a1a4
Parmonansheie ynciaa. OOBIKHOBEHHBIE U

4 JeCATUYHbIE POOH, IPOLIECHTHI, 1
OeCKOHEUHbIE TIEPUOTUUECKUE IPOOH
Parmonansueie ynciaa. OOBIKHOBEHHBIE U

5 JeCATUYHbIE POOH, IPOLIECHTHI, 1
OeCKOHEUHbIE TIEPUOTUUECKUE IPOOH

6 [Tpumenenue apoOeit ¥ NPOLEHTOB IS 1
pelIeHns IPUKIAIHbIX 3a1a4

7 [Tpumenenue apoOeit ¥ NPOLEHTOB IS 1
pelIeHns IPUKIAIHbIX 3a1a4

] JleiicTBuTenbHBIE ynca. PaimoHanbHbie U 1
UppaLMOHAIILHBIE YHCIIa

9 Apudmernueckue onepanuu ¢ 1

HeﬁCTBHTCHBHBIMH qucjiaMu




10

Moaynb AENCTBUTENBHOTO YHCIIA U €70
CBOMCTBA

11

[TpubnuxEHHBIE BEIYMCIICHUS, TPABUIIA
OKpPYIVICHUS, IPUKUKA U OLICHKA
pe3yibpTaTa BEIYMCICHUN

12

OCHOBHBIE METO/IBI PELLIEHUS LENIBIX U
IpoOHO-pallMOHATBHBIX YPAaBHEHUH
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PELLIEHUS LENIBIX U
IpoOHO-paLlMOHATBHBIX YPAaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELLIEHUS LENIBIX U
IpoOHO-paLlMOHATBHBIX YPAaBHEHUH U
HEPaBEHCTB

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
JleneHue MHOro4IeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHOTOUJIEHBI C TETBIMH
kod¢pdunmentamu. Teopema Buera

17

Pewrenne cucteM ITMHENHBIX YpaBHEHUN

18

Pewrenne cucrteM ITMHEHHBIX YPaBHEHUN

19

Martpuua cucTeMsbl JINHEWHBIX YPAaBHEHUM.
Ornpenenurens MaTPUIBL 2X2, €T0
F€OMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYUCIICHUE €T0 3HAYECHUS

20

Onpenenurens MaTPUIBL 2X2, €r0
F€OMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYHMCJICHUE €0 3HAUCHUS

21

[IpuMeHeHue onpenennuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

PemreHne nmpukiiagHeIX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

23

PemreHne npukiiagHeIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

24

Konrponsnas pabdora: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIHSI, CIOCOOBI 3aJaHUS (PYHKITHH.
B3anmuo oOpatHble QyHKIHH.
Komnozunus GyHkuumit

26

I'padux pyHKIMU. DIEMEHTapHbIE
npeoOpa3oBanus rpaguKoB QyHKIIUN

27

OO6nacTp ornpeneneHuss © MHOKECTBO
3HayeHu#l pynkuuu. Hynu ¢pyHkumu.
[TpomexyTKH 3HaK MOCTOSTHCTBA

28

UYérHble 1 HeYETHBIE (PYHKITHH.
[lepuonnueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKITHH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
HaubonpIiee u HauMeHblee 3HAYCHUE
(GYHKINU HAa TPOMEKYTKE

30

JIuneitHast, KBagpaTU4Has U IPOOHO-
TUHEWHas QyHKIUU

31

DNeMeHTapHOe UCCIIEJOBAaHUE U
MoCTpOoeHHE IrpauKOB STHUX QYHKIUN

32

DNeMeHTapHOe UCCIIEJOBAaHUE U
MoCTpOoeHHE IrpauKOB STHUX QYHKIUN

33

CreneHsb ¢ 1IeJI6IM IToKa3areiaeM. buaom
HrroTona




Crernens ¢ T CJIBIM ITOKAa3aTCIICM. bunom

34 Herotona
Crenennast GyHKIUS C HATYpaJIbHBIM U

35 LieNbIM TIoKa3aTeseM. E€ cBolicTBa U
rpaduk

36 Konrtponbnas padora: "CreneHnas
¢ynkuus. E€ cBoiicTBa u rpapux”

37 Apudmernueckuii KOpeHb HATYpaIbHON
CTEIIEHU U €ro CBOMCTBA

33 Apudmernueckuit KOpeHb HATYpaIbLHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHIA,
COJIEpKalINX CTENEHHU U KOPHU

40 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHIA,
COJIEpKalINX CTENEHHU U KOPHU

41 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHIA,
COJIepKalINX CTENEHHU U KOPHU
WppannonansHeie ypaBHeHUs. OCHOBHBIE

42 METObI PEIICHNS UPPALMOHAIBHBIX
YpaBHEHUU
WppannonansHele ypaBHeHHs.. OCHOBHBIE

43 METO/Ibl PELICHUS UPPALMOHAIBHBIX
YpaBHEHUH
WppannonansHele ypaBHeHHs. OCHOBHBIE

44 METO/bI PEIICHNS UPPALMOHAIBHBIX
YpaBHEHUH

45 PaBHOCUIIBHBIE IEPEXOBI B PEILIEHUU
UppaLMOHATIbHBIX YpaBHEHUN

46 PaBHOCUIIBHBIE IEPEXO/BI B PELLIEHUN

UPPALMOHAIIBHBIX YPaBHEHUN




PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUU

47 UppaloOHAIbHBIX YPaBHEHHUH

43 PaBHOCHIIBHBIE TTEPEXOIBI B IjemeHHH
UppaloOHAIbHBIX YPaBHEHHUH
CBoiicTBa u rpaduk KOpHS N-0ii CTETIEHU

49 Kak (pyHKIMH 00paTHOM CTETEeHN C
HaTypaJIbHBIM ITOKa3aTelleM
CBoiicTBa U rpaduk KOpHS N-0ii CTETIEHU

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTYpaJIbHBIM ITOKa3aTelleM
KonrtponsHas pabdora: "CBolicTBa u

51 rpaduK KOpHS N-Oi CTETICHH.
WppannonanbHble ypaBHEHHS"

59 CreneHb ¢ paliiOHAJILHBIM TIOKa3aTelIeM U
e€ cBoiicTBa

53 CreneHb ¢ paliOHAJILHBIM TIOKA3aTeleM U
€€ CBOMCTBA

54 CreneHb ¢ paliiOHAJILHBIM TIOKA3aTelIeM U
e€ cBoiicTBa

55 [TokazarenbHast GyHKIHS, €€ CBOICTBA U
rpaduk

56 Hcnonp3oBanue rpaduka QyHKINH 115
pelIeHus ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKINH 115
pelIeHus ypaBHEHUI
IToka3zaTenbHble ypaBHeHUs. OCHOBHBIC

58 METO/IbI PEIICHNUS TTOKa3aTeIbHbIX

ypaBHEHUU




IlokazarenbHble ypaBHEeHUA. OCHOBHBIE

59 METObI PEIICHUS IIOKA3aTEIbHbBIX 1
ypaBHEHUH
IToka3zaTenbHble ypaBHeHUs. OCHOBHBIC

y

60 METO/Ibl pELICHUS [T0KA3aTEIbHBIX 1
YpaBHEHUN
Konrponsnas padora: "[lokazaTensHas

61 " 1
¢ynkuus. [TokazarenbHble ypaBHEHHS

62 Jlorapudm uncna. CoiicTBa jJorapudpma 1

63 Jlorapugm uncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uncna. CoiicTBa jJorapudpma 1

65 €CATUYHBIE U HATypaJIbHbIE JIOTapU(pMBbI 1

y
66 €CSITUYHBIE U HAaTypaJlbHbIE JIOTapU(MBI 1
y

67 [IpeoOpazoBanue BEIpaKEHUH, |
COJIepKALIHX JIOTapU(PMBI

68 [IpeoOpa3oBanue BEIpaKEHUH, |
COJIepIKALIHX JIOTapU(PMBI

69 [IpeoOpazoBanue BEIpaKEHUH, |
COoJIepKAIIHX JIOTapU(PMBI

70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA 1
U rpaduk

71 Jlorapudmuueckasi pyHKIus, €€ CBOHCTBA 1
U rpaduk
Hcnonp3oBanue rpaduka QyHKINH 115

72 Y 1
pelIeHUs ypaBHEHU I
Hcnonp3oBanue rpaduka QyHKINM 115

73 Y 1

peuIeHusl ypaBHEHUI




74

Jlorapugmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHHS
Jorapu(pMUUECKUX ypaBHEHUN

75

Jlorapudmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHHS
Jorapu(pMUUECKUX ypaBHEHUN

76

Jlorapudmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHHS
Jorapu(pMUUECKUX ypaBHEHUN

77

PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUU
Jorapu(pMUUECKUX ypaBHEHUN

78

PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU
Jorapu(pMUUECKUX ypaBHEHUN

79

Konrponsnas padora:
"Jlorapudmuueckas QyHKIuUS.
Jlorapudmuueckue ypaBHeHHS"

80

CuHycC, KOCHHYC, TAHT'€HC U KOTAHI'€HC
YHUCJIOBOI'O apryMEHTa

81

CuHycC, KOCHHYC, TAHT'€HC U KOTAHI'€HC
YHUCJIOBOI'O apryMEHTa

82

ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC
YHCIIOBOIO apryMeHTa

83

ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC
YHCJIOBOIO apryMeHTa

84

Tpuronomerpryeckas OKpyKHOCTb,
OIIpeEIEHUE TPUTOHOMETPUUECKHUX
(GYHKIMN 9HUCIOBOTO apryMeHTa

85

Tpuronomerpuyeckas OKpyKHOCTb,
OIIpeeIEHUE TPUTOHOMETPUUECKHUX
(YHKIMN YHUCIOBOTO apryMeHTa




OCHOBHBIE TPUTOHOMETPUYECKUE

86
bopmyIbI

%7 OCHOBHbBIC TPUTOHOMETPUICCKHE
(hopMyIIBI

28 OCHOBHbBIC TPUTOHOMETPUICCKHE
bopmyIbl

29 OCHOBHbBIC TPUTOHOMETPUICCKHE
(hopMyIIBI

90 Hpeo6pa3ouBaHHe TPUTOHOMETPHUUECKHIX
BBIPKCHU I

01 Hpeo6pa3ouBaHHe TPUTOHOMETPUYECKUX
BBIPKCHU I

9 Hpeo6pa3ouBaHHe TPUTOHOMETPHUUECKHIX
BBIpKCHU I

93 Hpeo6pa3ouBaHHe TPUTOHOMETPUUYECKUX
BBIPKCHU I

94 PerieHue TpUrOHOMETPHUUCCKUX
ypaBHCHHI

95 PerieHue TpUrOHOMETPHUUCCKUX
ypaBHEHUH

96 PerieHne TpUrOHOMETPHUCCKUX
YpaBHEHUN

97 PerieHne TpUrOHOMETPHUCCKUX
ypaBHEHUH

08 PerieHne TpUrOHOMETPHUUCCKUX
YpaBHEHUU

99 PerieHne TpUrOHOMETPHUUCCKUX

ypaBHEHUN




PewreHne TpUroHOMETPUYECKUX

100 .
ypaBHEHUI
Konrponsnas padora:

101 "TpUroOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPUUYECKNE ypaBHEHUS"
[TocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUS

102 IIOCJIeI0BATEIbHOCTEN. MeTo
MaTeEMaTUYECKON MHAYKLINN
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocyeoBareabHocTu. Mcropus aHanusa
0ECKOHEUHO MaJIbIX

104 ApudmeTrndeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yOpIBaro1asi reoMeTpudecKast
mporpeccust

107 Cymma 6GCKOHe:IHO yObIBaro1ei
reOMETPUUECKOI MPOrpeccun

108 JIMHEHBIN ¥ YKCIIOHEHIMAIIBHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB

109 JIMHEHBIN ¥ YKCIIOHEHIMAIIBHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB
Hcnonp30BaHne Nporpeccuu JUist

110 pelIeHus pealIbHbIX 3aa4 IIPUKIIAJHOTO
Xapakrepa

11 Konrponbnas padora:
"[lociienoBaTenbHOCTH U IPOTPECCUU”

112 HenpepoiBHBIC QYHKIINU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI rpadUKOB

byHKIMI




CaoiicTBa (DyHKIMH HETIPEPHIBHBIX HA

114
OTpE3KE

115 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpE3KE

116 MeTto MHTEpPBAJIOB JUIsl PELICHUS
HEPABEHCTB

117 MeTto MHTEpPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTto MHTEpPBAJIOB JUIsl PELICHUS
HEPABEHCTB

119 IIpuMeHeHnEe CBOWCTB HENPEPBIBHBIX
(GyHKUMN 1715 pelieHus 3a1a4

120 IIpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
(GyHKUMN 1715 pelieHus 3a/1a4

121 [lepBas u BTOpast Npou3BOIHbIC PYHKIIUU

122 OHpCZLGJICHI/Ive, TE€OMETPUYECKHUM CMBICIT
IIPOU3BOJHOMN

123 Onpe):LeneHHia, bu3HYECKU CMBICTT
IIPOU3BOJHOMN

124 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIUN

125 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIUN

126 [Tpou3BoHBIE NIEMEHTAPHBIX (PYHKLIUI

127 [Tpou3BoHBIE NIEMEHTAPHBIX (PYHKLIUI

128 IIpon3BoaHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3UIIMU (DyHKIIUNA

129 IIpon3BoaHas CyMMBI, IPOU3BEACHHUS,

YaCTHOTO ¥ KOMITO3UIMU (DyHKIIMN




130 [Tpou3BoHasi CyMMBI, IPOU3BEICHHS, |
YaCTHOTO ¥ KOMITO3UIMU (DyHKIIUNA

131 Konrponsnas padora: "[IponsBoanas” 1 1

132 [ToBTOpeHue, 06001IeHNE, |
cucTeMaru3anys 3HaHui: "YpaBHeHus"

133 [ToBTOpeHue, 06001IeHNE, |
cucreMartu3anus 3Hanui: "OyHkuun"

134 HToroBast KOHTpOJIbHAs paboTa 1 1

135 HToroBast KOHTpOJIbHAs paboTa 1 1

136 [ToBTOpeHwME, 0606H.[€HI:IC, |
cucTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
° aTa ngpossbie
Jlj;n Tema ypoka Bcero Kontpoaeueie | Ipakriieckie i[rsyqe}mﬂ :)lﬁl;bal:OBaTe.]'leble
padoThI padoThI pecypeI
1 IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI
) IIpuMeHeHre IPOU3BOJHOMN K UCCIIEA0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI
3 IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI
4 IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI
5 IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI
6 IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI
Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO
7 3HA4YEHHUs HeTIPePhIBHOM (PyHKIIMH Ha 1
OTpE3KE
Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO
8 3HA4YEHUs HeTIPEPhIBHOM (PyHKIIMH Ha 1
OTpE3KE
Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO
9 3HA4YEHUs HeTIPEPhIBHOM (PyHKIIMH Ha 1
OTpE3KE
Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO
10 3HA4YEHUs HeTIPePhIBHOM (PyHKIIMH Ha 1
OTpE3Ke
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11

Haxoxaenne HauboIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPHIBHON PYHKIINH Ha
OTpe3Ke

12

Haxoxaenne HauboIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPHIBHON PYHKIIMH Ha
OTpe3Ke

13

[IpumeneHne npoU3BOIHOM 11l HAXO0XKACHUS
HAWJIy4YLIEro peLICHHs B MIPUKIAIHBIX
3a7a49ax

14

[IpumeneHne npou3BOIHOM 11l HAXO0XKACHUS
HAWJIy4YLIEro peLICHHs B MIPUKIAIHBIX
3a7a49ax

15

[Ipumenenne npou3BOIHOM IS
OIIpEETIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHoro (OpMYJION HITU
rpaduKom

16

[Ipumenenre npou3BOIHOM IS
OIIpEETIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHoro (OpMYJION HITH
rpaduKoM

17

Komnozunus GyHkuumit

18

Komnozunus GyHkuuit

19

Komnozunus GyHkuuit

20

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

21

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

22

KonrponsHas padora: "MccnenoBanue
(GYyHKIMH C TOMOIIBIO TPOU3BOIHON"

42




[TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO

23
NEepPBOOOPA3HBIX

24 IlepBooOpa3HbIe AMeMEHTAPHBIX (DYHKITHIA.
[IpaBuia HaX0XXICHHUS IEPBOOOPA3HBIX

)5 IlepBooOpa3HbIe AMEeMEHTAPHBIX ()YHKITHIA.
[IpaBuia HaX0XXICHHUS IEPBOOOPA3HBIX

2 Nurerpai. I'eoMeTpu4eCKuil CMBICI
MHTErpaia

27 Brruucnenue onpenenéHHoro MHTerpaia 1o
¢dbopmyne Hetotona-Jleiibauia

28 Brruucnenue onpenenéHHoro MHTerpaia 1o
¢dbopmyne Hetotona-Jleiibauia

79 [IpumeHeHne UHTETrpaa s HAXOXKACHUS
TUIOIIAeH TUIOCKUX QUTYp

30 [IpumeHeHne UHTETrpaa s HAXOXKACHUS
00BEMOB r€OMETPUYECKUX TeI

31 [Tpumeps! perenuit quddepeHaIbLHbIX
ypaBHEHUI

37 [Tpumeps! pemenuit qudepeHaIbLHbIX
ypaBHEHUI
MareMaTHuecKoe MOJICIIUPOBAHUE PEaTbHBIX

33 MIPOIIECCOB C MOMOIIBIO AU epeHnnanbHbIX
YpaBHEHUN

34 Konrponsnas padora: "[leppooOpasznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINU, UX

CBOWCTBA U rpaduKu
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Tpuronomerpuueckue GyHKINU, UX

37 . 1
CBOWCTBA U TpapuKu

33 Tpuronomerpuueckue GyHKINU, UX )
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKINU, UX )
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUECKHIX

40 YPaBHEHUH C TIOMOLIBIO 1
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C IOMOILBIO 1
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IOMOILBIO 1
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKHIX

43 YPaBHEHUH C TIOMOLIBIO 1
TPUTOHOMETPUYECKON OKPY>KHOCTH

44 Pemienue TpuroHOMETPUUECKUX HEPABEHCTB 1

45 PemreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemenue TpuroHOMETPUUECKUX HEPABEHCTB 1

47 PewreHne TpUroHOMETPUYECKUX HEPABEHCTB 1
Konrponsnas padora: "I'paduku

48 TPUTOHOMETPUYECKHUX (PYHKIIUH. 1
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeNbHBIX )
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PEIICHHS TOKa3aTeIbHBIX )

HEPaBEHCTB
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OcHoBHBIC MCTOAbI pCIICHUS ITOKA3aTCIbHBIX

51
HEPABCHCTB
57 OCHOBHBIE METOIBI PEIICHUS TTOKA3aTEIbHBIX
HEPABCHCTB
53 OCHOBHBIE METOIBI PEIICHUS
norapuMIUYECKUX HEPABEHCTB
54 OCHOBHBIE METOIBI PEIICHUS
norapuMIUYECKUX HEPABCHCTB
55 OCHOBHBIE METOIBI PEIICHUS
norapuMIUYECKUX HEPABEHCTB
56 OCHOBHBIE METOIBI PEIICHUS
norapuMIUYECKUX HEPABEHCTB
57 OCHOBHBIE METOIBI PEIICHUS
HppaIlMOHATILHBIX HEPABEHCTB
53 OCHOBHBIE METOIBI PEIICHUS
UppaIlMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METOIBI PEIICHUS
UppaIlMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METOIBI PEIICHUS
UppaIlMOHATILHBIX HEPABEHCTB
61 I'padmyeckue MeTobl peme}vm;l
WppaIlMOHATILHBIX YPaBHEHUN
62 I'padmyeckue MeTobl peme}vm;l
UppaIlMOHATLHBIX YPaBHEHUN
63 I'padmyeckue MeTobl peuieHHﬁ
MOKA3aTeIbHBIX YPABHEHHIA
64 I'padmyeckue MeToabl pemieHUs

TMOKa3aTCJIbHbIX HCPABCHCTB
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65

I'padmyeckue MeToabI pemieHUs
norapu)MHUYECKUX ypaBHEHUN

66

I'padmyeckue MeToAbI pemieHUsS
norapuMIUYECKUX HEPABEHCTB

67

I'padmyeckue MeToabI pemieHUs
norapuMIUYECKUX HEPABEHCTB

68

I'padmyeckue MeToAbI pemieHUsS
MOKAa3aTeIbHBIX U JOrapu(PMUIECKUX
YpaBHEHUU

69

I'padmyeckue MeToabI pemieHUs
MOKAa3aTeIbHBIX U JOrapu(PMUIECKUX
YpaBHEHUU

70

I'padmyeckue MeToabI pemieHUsS
MOKAa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPABCHCTB

71

I'padmyeckue MeToabI pemieHUs
MOKAa3aTeIbHBIX U JOrapu(PMUIECKUX
HEPABCHCTB

72

KonrponsHas pabdora: "MppanuoHanbHeie,
MoKa3aTeJIbHbBIC U JTOrapupMHUUECKIE
HepaBeHCTBa"

73

KommnnekcHbie uncna. Anredpandeckas u
TpUTOHOMETpUYEcKast (HOPMBI 3aITUCH
KOMILIEKCHOTO YHUCIIa

74

KommnnekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpUYEcKast (HOPMBI 3aITUCH
KOMILIEKCHOTO YHUCIIa

75

Apudmernueckue onepanuu ¢
KOMIUICKCHBIMU YHCJIAMU
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Apudmernueckue onepanuu ¢

76 KOMIUIEKCHBIMU YHCIIaMU

77 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPAMHATHOW INIOCKOCTH

73 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIIEKCHOTO YHUCIIa
IIpuMeHeHNEe KOMIUIEKCHBIX YHCEIN JUIS

81 pemeHust GU3NYECKUX U TeOMETPUIECKUX
3a1a4

22 Konrtponsnas padora: "KomruiekcHbie
yycna"

83 Harypanbnsle u nensie yucia

84 Harypanbnsle u niensie yucia

25 [IpumeHeHne MPU3HAKOB AETUMOCTH LIEJIBIX
qucel

26 [IpumeHeHne MPU3HAKOB AETUMOCTH LIENIBIX
qucel

27 [IpumeHeHne MPU3HAKOB AETUMOCTH LIENIBIX
gucen: HOJl u HOK

28 [IpumeHeHne MPU3HAKOB AETUMOCTH LIEJIBIX
gucen: HOJl u HOK

29 [IpumeHeHne MPU3HAKOB AETUMOCTH LIENIBIX
YKCeJl: OCTaTKU 110 MOAYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH LIEJIBIX

YUCCII: OCTATKH 110 MOIYJIIO
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91

[IpuMmeHeHne Npu3HAKOB JETUMOCTH LIEJIBIX
yycell: anroputM EBkinnaa i peeHus
3a7a4 B IEJIBIX YUCIaX

92

Konrtponsnas pabdora: "Teopust nenbix
qucen"

93

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema 1 COBOKYITHOCTb YPaBHEHUI.
PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEICTBUS

95

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAJIbHBIX YPaBHEHUN

96

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MpPaLMOHAIBHBIX
YpaBHEHUN

97

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH I0KAa3aTEIbHbIX YPABHEHUN

98

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH I0KA3aTEIbHbIX YPABHEHUN

99

OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

100

OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

101

IIpuMeHeHHEe CUCTEM K PEILLEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3nuYHBIX 00J1aCTEH HAYKH U peabHOM
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YKA3HU, UHTEPIIPETALMS [TOTYyUYECHHBIX
pe3yJIbTaToOB

HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MaTEMATHYCCKHUX 3aJa4 U 3a1a4 U3

102 pa3NUYHBIX 00J1aCTeH HAYKH U peabHOM
KU3HU, UHTEPIPETALUS OJYyUYEHHBIX
pe3yJIbTaToOB
[IpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aa4 U 3a7a4d u3

103 pa3nUYHBIX 00J1aCTeH HAYKH U peabHOM
KU3HU, UHTEPIPETALUS OJyUYEHHBIX
pE3yJIbTaTOB
Konrponsnas padora: "Cucremsbl

104 paloHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHeHHUi"

105 PannoHanbpHbIE ypaBHEHHUS C IapaMeTpaMu

106 PannoHanbHbIE HEPABEHCTBA C TaPAMETPAMHU

107 PanyoHanpHbIE CUCTEMBI € ITapaMeTpamMu

108 WppannonanbHble ypaBHEHHUS, HEPABEHCTBA
C mapameTpaMu

109 HppanuoHaibHble CUCTEMBI C TApaMETPaMHU

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

111 ITokasaTenbHbIE CUCTEMBI C TAPAMETPAMHU

112 Jlorapudmuyecke ypaBHEHHs, HEPaBEHCTBA
C mapameTpaMu

113 Jlorapugmuyeckue CUCTEMbI ¢ TapaMeTpamMu
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114

TpuronomeTpuyeckue ypaBHEHHUs C
rnapameTpamu

115

TpuronomeTpruyeckue HEpaBEHCTBA C
napameTpamu

116

TpUroHomMeTpUYECKre CUCTEMBI C
rnapameTpamu

117

[TocTtpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIEeH peaabHbIX
CUTYalHi C IOMOILBIO YPABHEHUN C
napameTpamu

118

[TocTtpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIEJIEeH peaabHbIX
CUTYalHUi C MOMOILBIO CUCTEM YPaBHEHUH C
napameTpamu

119

[TocTtpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIEJIEeH peaabHbIX
CUTYalHUi C MOMOILBIO CUCTEM YPaBHEHUH C
napameTpamu

120

KonrponsHas pabora: "3anaun ¢
napamerpamu”

121

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"

122

[ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"

123

[ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHU"

124

[ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHuii: "HepaBeHncrtsa"

50




125 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS )
3HaHuii: "HepaBencrtna"
126 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS )
3HaHuii: "HepaBencrna"
127 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS )
3HaHui: "[IponsBoaHas u €€ npuMeHeHue"
128 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS )
3HaHui: "[IponsBoaHas u €€ npuMeHeHue"
129 [ToBTOpeHme, 06001IEeHNE, CHCTEMAaTH3AIUS )
3HaHui: "[Ipon3BoaHas u e€ npuMeHeHue"
130 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS )
3HaHui: "MHTErpan u ero npumMeHeHue"
131 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS )
3HaHui: "Oyukun"
132 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS )
3HaHui: "Oyukun"
133 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS )
3HaHuil: "Oyukun"
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AIINS )
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS»

['eomeTpus siBIsieTCA OAHUM U3 0a30BBIX KyPCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TaK Kak o00ecrneyrBaeT BO3MOXHOCTh W3YyYEHUS JUCLUILINH
€CTECTBECHHO-HAYYHOM HAMNPAaBICHHOCTH W MPEIMETOB T'yYMAaHUTAPHOrO IMKIIA.
[TockobKy TOTHYECKOE MBIIITIEHUE, (HOPMUPYEMOE MPU U3YUEHUH 00YUAIOIIIUMUCS
MOHATUMHBIX OCHOB T'€OMETPHM, MPHU JIOKA3ATEIBCTBE TEOPEM W MOCTPOEHUH
LEMOYKHU JOTHYECKUX YTBEPKIACHUN MPU PELICHUN T€OMETPUUECKHUX 3a7a4, YMEHUE
BBIJIBUTATh W OINPOBEPrarb TUIOTE3bl HEMOCPEACTBEHHO WCHOJIB3YIOTCA IPH
pELIeHUH 337a4 €CTECTBEHHO-HAyYHOI'O IMKJIA, B YACTHOCTH (PU3NYECKUX 3a]aY.

Llenp ocBoeHUs1 mporpaMmMbl yueOHOro Kypca «l'eomeTpus» Ha yriryOJI€HHOM
YPOBHE — Pa3BUTHUE UHIUBUIYAIbHBIX CIIOCOOHOCTEH 00yYaroOUXCs MPU U3YUYECHUH
F€OMETPUHU, KaK COCTaBJSIONICH mpeaMeTHol obnactu «Marematuka u
nHpopMaTrKa» yepe3 odecriedueHue BO3MOXKHOCTU MPUOOPETEHUS U UCTIOIb30BaHUS
OoJiee TITyOOKUX F€OMETPUUYECKUX 3HAHUHN U IEUCTBUM, cCieU(PUIHBIX T€OMETPUH,
1 HEOOXOJIUMBIX ISl yCHENTHOTO MPOo¢deCCUOHAIBHOTO 00pa30BaHus, CBA3aHHOTO C
WCMOJIb30BAHUEM MAaTEMaTHKHU.

[IpuopuTeTHBIMU 3a7ayaMyd Kypca TE€OMETPUU Ha YTIyOJIEHHOM YpPOBHE,
PACHIMPSIONINMU U YCUINBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBIISIFOTCS:

paclIupeHue NpeACTaBICHUS O TEOMETPUH KAK YaCTH MUPOBOM KYyJIbTYpPhI U
(dhopMupOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY>KAIOITUM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOXHEUIIINX MAaTEMAaTUYECKUX MOJENAX, MO3BOJSIONIMX OIUCHIBATH W HU3Yy4aTh
pa3HbIE SIBJICHHS OKPYKAIOIIETO MUPA, 3HAHUE MTOHATUMHOTO anmnapara 1no pasieiy
«CrepeomMeTrpus» yueOHOT0 Kypca T€OMETpUH;

dbopmMupoBaHUE€  yYMEHHMSI ~ BIaJlecTh ~ OCHOBHBIMM  TOHSTUSAMH O
MPOCTPAHCTBEHHBIX (PUTYypax M WX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMysl U yMEHUE WX TPUMEHSTh, YMEHHUS JI0Ka3bIBaTh TEOPEMbl U HAXOIUTH
HECTaHJapTHbHIE CIOCOOBI pEIIeHUs 3a/1a4;

(dbopMupoBaHUE YMEHHUS pPACIIO3HABATH HA YEPTEXKAX, MOJIETSAX U B peaIbHOM
MHpPE MHOTOTPAaHHUKM M Tella BpPAUICHUS, KOHCTPYHPOBATH T€OMETPUUYECKHUE
MO/IEIIN;

(dbopMupoBaHHUE MMOHMMAaHUS BO3MOXHOCTH aKCHOMATHYECKOTO0 MOCTPOCHUS
MaTeMaTUYECKUX TEOpUid, (POpMUPOBAHUE MMOHMMAHUSA POJIU AKCMOMATHUKHU MpHU
MPOBECHUN PACCYKICHUN;

dbopMupoBaHUE YMEHHS BIAJE€Th METOJIaMH JOKAa3aTelIbCTB U aJrOPUTMOB
pELICHUs, yMEHUS UX IPUMEHSTh, POBOJAUTH JOKA3ATEIbHBIE PACCYKICHUS B XOIE
pelIeHns CTEpEOMETPUYECKUX 3aJad M 3aJad C IPAKTUYECKUM COJEPKAHHUEM,
dbopMupoBaHUe TPEACTaBICHUS O HEOOXOJAMMOCTH  JI0KA3aTeNbCTB  IpHU
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000CHOBAaHUY MAaTEeMaTUYECKUX YTBEPKJICHHUI U POJIM AKCUOMATUKU B TPOBEACHUU
JEAYKTUBHBIX PACCYXKIACHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX M  TBOPUYECKUX
CIIOCOOHOCTEN 00yUaromMXcs, MO3HABATEIbHOM aKTUBHOCTHU, MCCIIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHue (PYyHKIIMOHAIBHOM TPAMOTHOCTH, PEIEBAHTHOW T€OMETPHUU:
YMEHHSI PaCclO3HABaTh TMPOSBICHUS TE€OMETPUUYECKUX TOHITUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEalbHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YUYECHUHU APYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIUPOBAHUsl PEaTbHBIX CUTyallUM, HCCIEOBAHUS TMOCTPOCHHBIX MOJIEIEH,
MHTEpIPETALNH MOTyYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIepKATEILHBIMU JUHUAMHU yuyeOHOro Kypca «l'eomeTpus» B
10-11 «xmaccax sBmsaworcs: «lIpsMble W MIOCKOCTH B MPOCTPAHCTBE,
«MHororpannukn», «Tena BpameHus», «BekTopsl UM  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSIMUY, PEJIEBAHTHBIMU T€OMETPUU Ha YIIyOJIEHHOM YpoBHE 00yuenus B 10—
11 xmaccax, OTHOCHUTCSI KO BCEM COJEpPKATEJIbHBIM JMHUSIM Yy4eOHOTO Kypca, a
dbopMupoBaHUE JIOTUUECKUX YMEHUM  pacmpejensieTcss He  TOJbKO MO
COJIepKaTeNIbHbIM JIMHUSIM, HO U 10 TojaM o0yuenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHust denepanbHoi paboueit
MpOTPaMMBbl, paclpeieIEHHbIM MO ToJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3om, yTOOBI KO BCEM OCHOBHBIM, TPUHIUIIHAIBHBIM BOMPOCAM 00yUaroIIuecs
oOpaianuch HEOAHOKpPaTHO. OTO TO3BOJIAET OpPraHu30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHSATUSIMU U HaBBIKAMHU MOCIIEIOBATENIBHO U MOCTYIATENIBHO, C
COOJIIOICHUEM IPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY I€OMETPUUYECKUX MPEACTaBICHUN OOyYalOlUXCs, pACIIUPAS U yIIIyOsis
e€, o0pasyst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexoa kK U3y4EHUIO TEOMETPUM HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  yciuoBus s auddepeHuranuu  o0ydeHUs, TMOCTPOEHUS
WHJMBUAYAJIbHBIX 00pa30BaTENIbHBIX MPOrpamMM, OOECHeuuTh YriayOJaEéHHOe
M3YyUYEHHE T€OMETPUU KaK COCTABIISIONIEH yueOHOTO npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIIUXCS K MPOAOJKEHUIO H3YUYCHHS MaTeMaTHUKH C
yuéTtoMm BbIOOpa Oyayiei mpodeccun, obecrnedrBas MPEEMCTBEHHOCTh MEXKIY
001IMM U Mpo(ecCHOHATBLHBIM 00pa30BaHHUEM.

Ha wu3ydenue yuebHoro kypca «['eomeTpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Heneno), B 11 kmacce — 102
yaca (3 yaca B HEJIEIH0).
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COAEPKXAHUE OBYUEHUA
10 KVIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpEOMETpUU. ToOuka, mOpsiMasl, IIOCKOCTb,
npocTpadHcTBO. [loHsiTHe 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonokeHue nOpsIMBIX B MPOCTPAHCTBE: INEPECEKaroNInecs,
napajyieJibHble W CKpelmBaromuecss npsMble. [Ipu3HaKu CKpemMBarOIIUXCA
npsamsbIX. [lapaninenpHOCTh MPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapaAJIICIbHBIC
MPSAMBIE B POCTPAHCTBE, NAPATUIENBHOCTD TPEX MNPSIMBIX, MAPAIIIETBHOCTh MPSAMOM
u 1iockoctu. [lapamnensHoe W IEHTpadbHOE MPOEKTUPOBAHUE, U300paxKeHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapaJlIEIBLHOTO MpOeKTHUpoBaHUs. M300paxeHue
¢duryp B mapajsienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YIOJI
MEXIy MPSMBIMU B IpocTpaHcTBE. [lapamnenbHOCTh MITOCKOCTEN: MapalIeIbHbIE
IUIOCKOCTH, CBOMCTBA MapaJIENbHBIX IJIOCKOCTEMN. IIpocreitmue
MPOCTPAHCTBEHHBbIE (PUTYphl Ha IUIOCKOCTH: TETpajjap, Napajuielenunes,
MOCTPOCHUE CCUCHUU.

[TepneHaUKyISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYISPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapaUIeNbHbIE W TEPHEHAUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIIEHAUKYIISIPHON IJIOCKOCTH. OproronanpHOE IIPOEKTUPOBAHUE.
[lepnieHauKyNSp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT MPSMOM JI0 TUNIOCKOCTH, MPOEKIHS GUTYPBI HA TUNIOCKOCTh. [lepneHauKyaspHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH IBYX IUIOCKOCTe. Teopema o Tpéx
MEePIIEHAUKYISIpaXx.

Yriael B NPOCTPAHCTBE: YroJl MEXKAY NPSMOW MU MJIOCKOCTBIO, JBYTPAHHBIN
YIOJI, IMHEWHBIN yroJl ABYTPAaHHOrO yria. TpEXrpaHHbIA U MHOTOTPAHHBIE YTIIBL.
CBoMCTBA IJIOCKUX YTIIOB MHOTOTPAHHOTO yTiia. CBOMCTBA MIIOCKUX U JIBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CUHYCOB JIJIsI TPEXTPAHHOTO YTJIa.

MHoOrorpaHHuKu

Bunpsl MHOrorpaHHukoB, pa3BépTka MHororpaHHuka. [Ipusma: n-yrosbHas
Mpu3Ma, npsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBasi M MOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapatenenunen, npsMOYTOJIbHBIN MTapaJIEICNUNE] U €T0 cBoMcTBa. KpaTuaiimme
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas
teopeMma [ludaropa. [lupamuna: n-yronpHas nupaMmujia, TpaBUiibHAs U yCEUEHHAs
nupamunbl. CBolicTBa péOep UM OOKOBBIX TIpaHEH MNPABUIBLHON MUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKU: TpPABUJIbBHAS MpHU3Ma W MPaBWIbHAS NHUpPaAMHUIA,
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MpaBUJIbHAS TPEYTOJIbHAS TUPaMUJIa U TPABUIbHBIN TETpadap, kyO. [IpencraBienue
O IPaBWJIbHBIX MHOTOTPAHHUKAX: OKTadAp, TOJCKa3P U UKOCABIP.

Brluncnenne SI€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AWaroHaliu, YTJIbL.
[Inomans OOKOBON MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJI0IIIa/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOi1 Tpu3Mbl. [1noimans
OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH TMPABWIHHON MNUpPaMHbI, TEOpEMa O
TJIONIAIA YCEUEHHON MTUPAMU/IBI.

CummeTpuss B MNPOCTPAHCTBE. ODJIEMEHTbl CHUMMETPUM  MNPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpUsi B TMPaBUIBHOM MHOTOIPAHHUKE: CUMMETPHUS
napajieyienunea, CUMMETPUS MPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUJIBI.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[ToHsiTHA: BEKTOp B MPOCTPAHCTBE, HYJEBOM BEKTOp, IJIMHA HEHYJEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBIE, COHAMPABICHHBIE W IMPOTHUBOIOI0KHO
HaMpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[€CTBUS ¢ BEKTOpPaMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucno. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXXEHUSI BEKTOPA HA YHUCIIO.
[TonsAaTne KOMIIaHapHbBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. TeopemMa O Pa3I0KEHUU BEKTOpA IO TPEM
HEKOMIUIAHApHBIM  BekTopaMm. lIpsMoyrosibHas  cucrema  KOOpJIHMHAT B
npoctpancTBe. KoopanHatel BekTtopa. CBs3b MEXIYy KOOPAMHATAMU BEKTOpPA H
KOOpJIMHATAaMH TOYEK. YTOJI MeXIy BekTopamu. CKalaspHOE NPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJia BpalmeHus

[ToHsTHA: UUIMHAPHUYECKAs TOBEPXHOCTb, KOHHMYECKAS ITOBEPXHOCT,
chepuueckass TOBEPXHOCTh, oOOpasyromiue MoBepxHocTed. Tema BpalieHUs:
LIUJIMH]IP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMmHoe pacnonoxenue cepsl
U MJIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o0paxeHue Ten BpalleHUs] Ha
mockocTu. Pa3épTka nunuuapa u konyca. Cummerpus cepsl U mapa.

O6bEM. OcHoBHBIE cBOMcTBa O00BEMOB Ten. TeopemMa 00 o0O0béMe
MPSIMOYTOJILHOTO Tapajuienenunena u ciueactsuss u3 He€. OO0bEM mnpsamoil u
HAaKJIOHHOW MPU3MBbl, HWJIUHAPA, MHUpaMUAbl U KoHyca. OO0bEM 11apa U 1apoBOro
CErMEHTA.

KomOunanuu Ten BpamieHus U MHOrOrpaHHUKOB. [Ipu3ma, BhOucaHHas B
UUJMH]p, ONHCaHHas OKoJIo uuiuHapa. Ilepeceuenue cdepsl U Mmapa ¢
mnockocTeio. Kacanme mapa u cdepsl miockocteio. [loHSATHE MHOTrOrpaHHUKA,
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OMHUCAHHOTO OKOJIO c(depbl, cdepbl, BNUCAHHON B MHOTOIPAHHUK WIH TEJIO
BpaIlEHUS.

[Inomaas MOBEPXHOCTH LUIMHIpA, KOHYyca, Iomanas chepbl U e€ dacteil.
[Tomo6ue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAACH TOBEPXHOCTEH
nogoOHbix Quryp. IIpeoOpazoBanue mnomoOus, romoretus. Pemienue 3agau Ha
IJIOCKOCTH € UCTIOJb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenue ceueHnii MHOTOTPaHHUKOB M TEJ BPAIlEHUsI: CEUYCHUS IUITUH]Ipa
(mapayuienbHO M MEPHEHAUKYISIPHO OCH), CEYeHUss KoHyca (mapajuielbHble
OCHOBAHHUIO U MPOXOJAIIME YePe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEe/I0OB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ IMepeHoca
CEKYIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexrtopsl B mpocTpanctBe. Oniepannu HaJl BEKTopaMu. BekTopHOe yMHOKEHHE
BeKTOpoB. (CBoOHCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyroibHas cuctema
KoopAuHAT B mpoctpancTBe. Koopauuatel BekTopa. PasnoxeHue BekTopa Mo
6a3ucy. KoopanmHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BMKEeHUA B IPOCTPAHCTBE

JIBuxenust npoctpanctBa. OtoOpaxkeHus. [[BrkeHUss U paBeHCTBO (uryp.
OOmue cBoicTBa MABWXKEHWM. Buabl ABWKEHWN: MNapauieNbHBIA IEpPEeHoC,
LEHTpaJdbHasl CUMMETPHUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
IIpeoOpazoBanus nmopoous. [lpsmas u cdepa Ditnepa.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA YUYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasknanckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIMCKOTO O0IIEeCTBA, MPEACTABICHNE O MATEMAaTUUYECKHUX
OCHOBax (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MpoOLEAYp
rpaXJaHCKOro  obOmiectBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJECHUCTBOBATh C COLUHUAIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUH C UX
(YHKIUSMH 1 HA3HAUYCHHUEM;

2) maTpuOTHYEeCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPONUIOMY M HACTOSIIIEMY POCCHMCKOM MAaT€MaTHKH, LEHHOCTHOE OTHOIICHUE K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIbI,
UCIOJB30BaHUE OSTUX JOCTHKEHUU B JPYTMX HayKaX, TEXHOJOTrusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoiaa, chOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MOBEACHHUS, CBA3aHHOIO C MPAKTUUYECKUM
MPUMEHECHUEM JOCTHKEHUN HAYKHU U AEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B TOCTPOCHHUE YCTOMUMUBOTO OYTyIIETro;

4) 3cTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUWE K MHPY, BKIIOUYAS 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3aa4, pEIICHUMN, paCCYKI€HUM, BOCIPUUMYHUBOCTD K
MAaTEMATHYECKUM aCEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
HMHTEpEcax 3JI0pOBOro U 0€30MacHOro o0pasa >KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUN U
OTHbIXa, peryisipHas ¢U3UYecKasi aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPH 3aHATHUSAX COPTUBHO-03J0POBUTEIBHOMN AEITEIbHOCTHIO;

6) TpynoBoe BocnnuTaHue:

FOTOBHOCTh K TPYAYy, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpPEC K
pa3nuyHbIM  chepaM  MPODECCHOHAIBHON  NIESITEILHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPUIOKEHHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynyuieit mnpodeccun U peaTu30BbIBaTh COOCTBEHHbIC IKWU3HEHHBIE IUIaHBI,

57



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eckoMy  OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUHM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HalpaBJICeHHOCTH;

7) 3KoJI0rH4ecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYpbl, TOHUMAHHE BIIUSHUS
COIMAJIbPHO-2KOHOMHYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOTHONW M COIHUATBHOM
Cpelbl, 0OCO3HAHUE TII00AIBHOTO XapaKTepa dKOJIOTHYECKUX MPoOJieM, OpUeHTAIUS
Ha TMPUMEHEHHWE MaTeMaTHYECKUX 3HAHWM JJIS peIIeHUus 3agad B 00JacTh
OKpY’Karolel cpenpl, IJIAHUPOBAHUE TMOCTYNKOB W OLEHKA HMX BO3MOXHBIX
MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHU U 00I1I€CTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak cepbl YeIOBEUECKON AESTEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS Pa3BUTHS [IUBUJIM3ALIMH, OBJIAJCHHUE S3BIKOM MaTEMAaTHKH U MaTEeMaTHYECKOM
KyJbTYpOU Kak CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISITH IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JIEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

Bba3oBble Joruueckue aeiicTBuA:

BBIABJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTEMaTHUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXKIy MOHATUSAMH, (QOPMYITUPOBATH
onpeieNieHHs] OHITUM, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(puKaluy,
OCHOBaHUS /71 000OIIEHHS U CPAaBHEHHUSI, KpUTEPUU MTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIHpPOBATH U  NPEeOOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIE, e AMHUYHBIC, YACTHBIEC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPKICHUSIX, MpEAJiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKIACHUS U BHIBOJIBL;

BBIOMpaTh cnoco0 pemieHus ydeOHOU 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB PEIlICHUs], BRIOUpPATh HanbOoJIee MOAXOIAIIUN C YUETOM CaMOCTOATEIIBHO
BBIJICJICHHBIX KPUTEPUEB).
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Ba3oBble uccienoBareabckme AeCTBUS:

UCIIOJB30BaTh BOMPOCHl KaK HCCIIEIOBATEIbCKUM HHCTPYMEHT IO3HAHMUS,
dbopmynupoBaTh  BONPOCHL,  (UKCHUpYyIOIIME  MPOTUBOpEUYUEe,  MpodieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATh TUIOTE3y, APTYMEHTUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYeCcKoro o0beKTa, SIBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy 00bEKTaMHU, SBICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITeNTbHO (HOpMYyIUpPOBaTh O0OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
MPOBEAEHHOTO  HAOMIONECHUS, KCCIEJOBaHUs, OIEHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpolecca, a TAaKKE BbIIBUIAThH
MPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBIABJIATh ACUIUTH UHPOpMAIUU, JAaHHBIX, HEOOXOIUMBIX sl OTBETa Ha
BOIIPOC U JJIsI pEIlICHUs 3a]1a4u;

BBIOMpaTh MHPOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BUAOB U (popM
MIpEJICTABIICHHUS;

CTPYKTYpHpPOBaTh HMH(OpPMAINIO, MPEACTABIATh, €€ B pa3UuHbIX (opMmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OIICHUBATH HaJIEKHOCTD uHopManu 1o CaMOCTOSITENILHO
c(hopMyIHPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepCaJbHbIE Y4eOHbIE JeiCTBUS

OO1enne:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSIMHU U
LEJSIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHhMEHHBIX TEKCTax, JaBaTh IOSICHEHHS II0 XOJAYy peIIeHUs 3aJauu,
KOMMEHTHUPOBAThH MOJTYYSHHBIN pe3ybTaT;

B X0Jie 00CYXXJIEHUS 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYX IaeMOM TEMBI,
MpoOJeMBbl, peIIaeMor 3ajaadd, BBICKA3bIBaTh WJIEHW, HAIlleJICHHbIE Ha IIOMCK
pElIeHus, COIMOCTaBJISITh CBOU CYXIEHUSA C CYXKICHUSIMHU IPYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3lWyue U CXOJICTBO MO3HUIIMM, B KOPPEKTHOH (opme
(bopMyIHpPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1aud, YKCIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOSITEILHO BBIOMPATH (POpMAT BBICTYIUICHUS € Y4E€TOM 3ajaad
MpEe3eHTaIU U 0OCOOEHHOCTEN ay AUTOPUH.
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PeryasiTuBHble yHUBepPCcAaJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusanmus:

COCTaBIISAThH IUJIaH, aJITOPUTM PEUICHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIMNXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PENICHUMN ¢ y4ETOM HOBOUM MH(pOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBII UHTEJJIEKT:

BJIaJICTh  HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CcaMONpPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJauH;

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3a]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaliJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSAM, OOBSCHITH TPUUNHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
paboThl TpU pelmeHuH Y4eOHbIX 3ajay, NOPUHUMATH I€db COBMECTHOM
NESATeNbHOCTH, IUJIAHUPOBATH OPraHU3AIlMI0 COBMECTHOU palOThl, paclpenesiTh
BUJIbI pabOT, 1OrOBapUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B TIPyMNIOBBIX (hopmax paboThl (0OCyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIE), BHIMOJIHATH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMU KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B O0mMH MPOAYKT TO KPUTEPUsIM, CPOPMYIUPOBAHHBIM YyYaCTHHUKAMU
B3aMMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K koniy 10 kiacca oO0yyaromuiics HayquTCs:

e CBOOOJHO ONEpUPOBaTh OCHOBHBIMU MOHATUSMH CTEPEOMETPUU MPHU
pElIeHNH 3a7a4 ¥ POBEICHUN MAaTEMATHYECKUX PACCYKACHUM;

e IPUMEHATH AKCUOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX IPHU PEIICHUU
r€OMETPUYECKUX 3a/1a4;

e KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;
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CBOOOJHO ONEpUpPOBATH MOHSATUSMH, CBSI3aHHBIMM C yIJIaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXAYy NOPSIMOMl U
MJI0CKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHITUSIMHU, CBI3AHHBIMU C MHOTOTPAHHUKAMU;
CBOOO/JIHO pacmo3HaBaTh OCHOBHBIE BHUJIbI MHOTOTPAHHHUKOB (MpHU3Ma,
MUpaMuia, NPSMOYTOJIbHBIN Mapalienenumne, kyo);

KJaccuUIMPOBATh  MHOTOTPAaHHUKH,  BbIOMpass  OCHOBaHWUS A
KJ1accu(uKaluu;

CBOOOJHO  ONEpPUPOBATh TMOHSATUAMH, CBSI3AHHBIMH C  CEUYCHHUEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

BBITIOJTHSATh napasuiesibHOE, LEHTpaJIbHOE u OpPTOrOHAIBHOE
MIPOEKTUPOBAHUE (PUTYP HA TIIOCKOCTh, BBIMOIHATH U300paxeHust Guryp Ha
MJIOCKOCTH;

CTPOUTH CEUYEHHUS] MHOTOTPAaHHUKOB Pa3IMUYHBIMU METOJAMU, BBITIOIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISATh  IUIOMIAJA  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpu3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEJ C IPUMEHEeHHEM (HOPMYII,

CBOOOJ/IHO ONEpPUPOBATH MOHSATUAMHU: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCh U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU QUTYPBHIL;
CBOOO/IHO OINEpPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

BBITIOJTHSATD JICUCTBUS HAJl BEKTOPaMU;

pemaTh 3aJadyd Ha JOKa3aTeJIbCTBO MATEMATHYECKUX OTHOIICHUH W
Hax0ICHUE T€OMETPUUYECKUX BETUUYNH, TPUMEHSISI U3BECTHBIE METO/IbI IPU
pelIeHd MaTEeMaTHYEeCKUX 3a7ad TOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

MPUMEHITh MPOCTEHIINE MTPOrpaMMHBIE CpPEJICTBA M DIIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKAaTh, MPEOOpPa30BbIBATH W HHTEPIPETUPOBATH HH(POpPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYypax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

MPUMEHTh TOJydYEHHbIE 3HAHMS HAa TMPaKTUKE: CpPaBHUBATh U
aHaJTU3UPOBaTh peajbHbIE CUTyallUH, MPUMEHATh U3YUYEHHbIC MOHATHUS B
mpollecce IMOWCKAa pelleHus MaTeMaTH4ecKu CcPOopMyITUpOBAHHOU
npoOJieMbl, MOJEIUPOBATh pPEAIbHBIE CHUTYallMd Ha S3bIKE T€OMETPHUH,
HCCIIEIOBAaTh MOCTPOEHHBIE MOJIENIU C UCIOJIb30BAaHUEM T€OMETPUUYECKHUX
MOHATUM U TEOpeM, ammapara ainreOpbl, peliarbh MPaKTUYECKUE 3aJauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'eOMETPUUYECKUX BEIUYMH;
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UMETh TpPEACTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTHS T'€OMETPUH Kak
COCTAaBHOM YacTu (QyHAAMEHTA Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oO0yyaromuiics HayquTCs:

CBOOO/JIHO OIEpPUPOBATH TMOHSTUSIMU, CBSI3AHHBIMU C LUJIUHIPUYECKOMU,
KOHMYECKOM U CchepruyecKol MOBEPXHOCTSIMU, OOBSACHITH CIOCOOBI
MOJTYYCHHUS;

OTEPUPOBATH MOHITUSMHU, CBSI3aHHBIMH C TE€JIAMU BpAILCHUS: [IWIIUHAPOM,
KOHYCOM, c(hepoii U mapowm;

pacrio3HaBaTh Tena BpamleHus (IUIUHApP, KOHyC, cdepa W 1Iap) U
OOBSICHSITH CIIOCOOBI MOYYEHUS TE BpalleHNUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacIoyiokeHue cephl U MIOCKOCTH;
BBIYUCIISITh BEJIUYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M T BpalleHUs,
00BEMBI U TUIOMIAJU MOBEPXHOCTEM MHOTOTPAHHHUKOB M TENl BpalleHUs,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYII,

CBOOO/IHO OIEpUPOBATHh MOHSITUSMH, CBA3AHHBIMU C KOMOWHAIMSMU TEl
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B chepy u
OMMCaHHBIA OKOJIO c(epsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK HIIH TEJIO
BpaIllCHHUS;

BBIYUCIISITh COOTHOIIECHHUSI MEXKY TUIOIIA/ISIMU IMOBEPXHOCTENH U 00bEMaMuU
MMOJOOHBIX TE;

n3o0paxaTh u3ydaemble (UTYpPHI, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUSI TEJl BPAIICHUS;

W3BJIEKAaTh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HH(POpMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

CBOOOJ/IHO OMEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OIEpalluy HaJl BEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;
pelaTh TEOMETPUUECKUE 3a/1a4l Ha BRIYUCIICHUE YIJIOB MEKTYy MPSIMBIMU U
MJIOCKOCTSAMHU, BEIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 IJIOCKOCTHU, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPJUHATHOTO METO/Ia MPU PELICHUH;
CBOOOJHO OMNEPUPOBATH TMOHATHUSIMHU, CBS3aHHBIMH C JBIJKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUII;

BBITIOJHATh M300paXK€HUsT MHOTOTPAHHUKOB U TeJl BpalllEHUS MpU
napajuieiIbHOM  TEPeHOCE, I[EHTPAIbHOM CUMMETPUM, 3E€pKalbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOI00US;
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CTPOUTH CEYEHUS]I MHOTOTPAHHHUKOB M TEJ BPAILICHUS: CEUCHUS LIIMHAPA
(mapajuienbHO U NEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (TapajuieNbHbIe
OCHOBAHUIO U MPOXOASAIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
WCIIOJB30BaTh METOJAbl TOCTPOCHHS CEUEHHH: METOJA CIEI0B, METO]
BHYTPEHHETO IIPOCKTUPOBAHMUSI, METOJI IEPEHOCA CEKYIIEeH MIIOCKOCTH;
JIOKa3bIBATh TEOMETPUUYECKHUE YTBEPKICHUS;

MIPUMEHSTh TeOMeTpuyYecKre (PakThl JJIsi PELICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOJIaraloliuX HECKOJIbKO IIaroB pPEIICHUs, €CIU YCIOBUS
MIPUMEHEHMS 3aJaHbl B IBHOU M HEIBHOM (popme;

pemaTth 3aJadyd Ha JOKa3aTeJIbCTBO MATEMATHYECKUX OTHOIICHHH W
Hax0JICHUE T€OMETPUUECKUX BEIINYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U 3JEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MIPUMEHSITH MOJYYCHHBIC 3HAHUS Ha TPAKTUKE: CPAaBHUBATh, AHAJIU3UPOBATh
U OIECHMBATh peajbHbIe CUTyallUW, MNPUMEHSATh H3YYEHHBIE MOHATHUS,
TEOpPEMBbI, CBOMCTBa B TMpPOIECCE I[OMCKA PEIICHUS MaTEeMaTHYEeCKU
chopMynMpoOBaHHON MPOOIEMBI, MOJEIUPOBATh peaibHbIE CUTyallUH Ha
SI3bIKE€ TEOMETPUH, UCCIIE0BATh OCTPOCHHBIE MOJIENIU C UCTIOIb30BaHUEM
F€OMETPUYECKUX TOHSATUH M TEOpeM, ammapara anreOpbl, penaTrhb
MPaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXKICHUEM TeOMETPUUYECKHUX
BEJINYUH,;

MMETh TpeACTaBlIeHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS FEOMETPUHU Kak
COCTaBHOM 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOIOTUM.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanMeHoBaHMe pa3e/ioB U TeM (uudposrbie)
n/n NPOrpamMMbl Bcero Konrpoantie | - Hpaktirieckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 Bsenenue B ctepeoMeTputo 23 1
) B3aumHoe pacnonoxeHue npsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCT IPSIMBIX U INIOCKOCTEH B ]
IIPOCTPAHCTBE
4 HepneH;[mEynﬂpHocn, IPSIMBIX U 75
IJIOCKOCTEN B POCTPAHCTBE
5 VYIuIBl ¥ pacCcTOSHUA 16 1
6 MHoOrorpaHHuKu 7 1
7 BekTopsl B IPOCTPaHCTBE 12
2 HOBTOPCHI/IC, 000011IeHNE U CHCTEMATH3AIIH 5 )
3HAaHUNI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne n/m f;::;?:f;:::me PAIEIOB 1 TeM Beero Kontpoabnbie | IlpakTuueckue E)Ig:)(zl:::)(:fab;:;bﬂme
padoThI padoThI pecypesI
1 AHanuTtuuyeckas reoMeTpus 15 1
) [ToBTOpeHwUE, 0606H.[€HI:I€ u 15 1
cUCTeMaTu3alus 3HaHU I
3 OOBEM MHOTOTpaHHUKA 17 1
Tena BpareHus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KpPYIJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpeHwME, 0606H.[€HI:I€ u 17 )
cUCTeMaTu3alus 3HaHU I
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJsbHble
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHHs

JIEeKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE TIpaBUIIa H300pPAKEHUS HA
PUCYHKE IIJIOCKOCTH, MapaieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

ITonsATHA cTepeoMeTpUN: TOUYKA, IIpsIMas,
IJIOCKOCTH, MPOCTPaHCTBO. OCHOBHBIE
MpaBUIIa U300paKCHHS HA PUCYHKE
IIJIOCKOCTH, IMapaJlJICIIbHBIX IIPAMbBIX
(0Tpe3koB), cepeIuHbl OTpe3Ka

[TonsTHS: EpeceKaronecs IIOCKOCTH,
nepeceKaromecs npsimasi ¥ iocKoCTh;
MIOJIyIPOCTPAHCTBO

[TonsTHS: NEpeceKaroumecs IOCKOCTH,
nepeceKaromecs npsimasi ¥ iaocKoCTh;
MIOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOMIHNX O0HEKTOB

MHororpaHHUKH, H300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOMIHNX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

66




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
cieacTBus u3 HUX. CIocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHUS MPSMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil nmupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAST YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOCHHBIX CEYCHUN
pa3HbIMM LIBETaMU

11

N300pakeHne ceueHuil nmupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAST YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX [IJIOCKOCTEM.
PackpammBanue NOCTPOCHHBIX CEYEHUN
pa3HbIMM LIBETaMU

12

N300pakeHne ceueHuil nmupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE IIPOXOAST YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX [IJIOCKOCTEM.
PackpammBanue NOCTPOCHHBIX CEYECHUN
pa3HbIMM LIBETaMU

13

N300pakeHne ceueHuil nmupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAST YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX [IJIOCKOCTEM.
PackpammBanue NOCTPOCHHBIX CEYEHUN
pa3HbIMM LIBETaMU

67




14

Meton ciie1oB U1l IOCTPOEHUS CEUEHUIN

15

Mertop cie10B Uil HOCTPOCHUS CEUCHUI.
CaoiicTBa niepece4eHUi MpsIMBIX U
IIJIOCKOCTEN

16

Mertopa cie10B Ui HOCTPOCHUS CEUCHUI.
CaoiicTBa niepece4eHni MpsSIMBIX U
IIJIOCKOCTEN

17

[TocTpoeHue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh L1aroB
IIOCTPOEHHUS

18

[TocTpoeHue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh L1aroB
IIOCTPOEHHUS

19

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh L1aroB
IIOCTPOEHHUS

20

[TocTpoeHue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh L1aroB
IIOCTPOEHHUS

21

IToBTrOpenue mianumerpun: Teopema o
MIPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTOJIbHUKOB

22

IToBrOpenue mianumerpun: Teopema
Menenas. PacyeTsl B ceUEHUSIX Ha
BBIHOCHBIX yepTexax. Mcropus pazsutus
IUITAHUMETPUU U CTEPEOMETPHUH
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23

KonrponsHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosioKeHue NpsMbIX B
npoctpancTBe. CKpelnBaroecs
npsiMble. [Ipu3Haky ckpeluBaroIuxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MMapajuIeIbHON
JAHHOM MPSIMOM, IPOXOAAIIEH uepes
TOUKY IIPOCTPAHCTBA U HE JIEKalIeH Ha
JaHHOM npsAMoi. Jlemma o nepeceueHun
MapajuIeNbHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapamienbHOCTB TpeX MpsMBbIX. Teopema
0 TpEX MapauIeNIbHBIX NpAMBIX. Teopema
0 CKPEILIMBAIOIIUXCS IPSIMBIX

27

[TapannenbHOe IPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA APAJIIEIBHOTO
poeKTHUpoBaHus. M300paxeHne pa3HbIX
¢uryp B napajsienbHON MPOESKIUN

28

[entpanbHas npoekus. YTomi ¢
COHAIIPABJIICHHBIMA CTOPOHAMHU. YTOII
MEKIYy NPSIMBIMU

29

3ajaun Ha I0Ka3aTeIbCTBO U
HCCIIEOBAHNE, CBI3aHHBIE C
PaCIIOIOKEHUEM MIPSIMBIX B
MIPOCTPAHCTBE

30

[ToHsATHA: MapauIeIBHOCTD MPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hax
N1apaJuIEIbHOCTH IPSIMOU U IIJIOCKOCTH.
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CaolicTBa napamieabHOCTH IPSIMON U
IIJIOCKOCTH

31

['eomeTpuueckue 3a1a4n Ha BHIYUCICHHE
Y JI0KA3aTeNbCTBO, CBA3AaHHBIE C
MapaIebHOCTHIO MPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MPOXOASAIIETO
4yepes3 AaHHYIO IPSIMYI0 Ha 4epTexe U
[apajuIeIbHOTO APYrou npsMon. Pacuér
OTHOLIEHUN

33

[TapannenpHas npoexuus, IPUMEHEHUE
JUTSL IOCTPOCHHMSI CEYCHUH Ky0a 1
napauienenumnena. CeoncTaa
napajuieJenumea u Ipu3Mbl

34

[TapamensHble wiockoctu. IIpu3Haku
[apaJuIEIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 mapayIeNnbHOCTH U
€IUHCTBEHHOCTH IUIOCKOCTH,
MIPOXOAAIIEH Yepe3 TOUKY, HE
IIPUHAJICIKALLYI0 JAHHOW INIOCKOCTH U
CIIEICTBUS U3 HEE

36

CaolicTBa napajuieabHbIX INIOCKOCTEN: O
NapajIeIbHOCTH MIPSIMBIX MEPECEUECHUS
IIPU NIEPECEUEHUN JIBYX MapaJIJIEIbHbIX
IJIOCKOCTEMN TpEeThEN

37

CaolicTBa napamieabHbIX MIIOCKOCTEN:
00 OTpe3Kax HmapayyIeNbHbIX MPSIMbIX,
3aKJII0OYEHHBIX MEKYy apauIeIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUYEHUN IIPSIMOM C
JBYMsI ITapaJUIEIbHBIMU IUIOCKOCTIMU
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38

[ToBTropenue: Teopema [lugaropa Ha
IJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuienenunea

41

Brruncnenue JUIMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM I1apajuleIICIUIIe e

42

IleprieHIUKyYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
NIEPIEHIUKYIISIPHOCTHU IIPMOMN U
IIJIOCKOCTH

43

IleprieHIUKyYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
NIEPIEHIUKYIISIPHOCTH IIPAMOMN U
IIJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOM, IPOXOAALIEH
yepes TOUKY NMPOCTPAHCTBA U
MEPIIEHANKYIISPHOMN K INIOCKOCTH

45

[1110CKOCTH U NEPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

[1110CKOCTH U NEPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

[lepnieHUKYIISp U HAKIIOHHAS.
[TocTpoeHue neprneHauKysapa U3 TOYKU
Ha [IPSIMYI0

48

[lepnieHUKyISp U HAKIIOHHAS.
[TocTpoeHue neprneHauKysapa U3 TOYKU
Ha [IPSIMYIO0
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TeopeMa 0 TpEX nEepHEeHAUKYIISIPAX

49
(mpsimast u oOpaTHasi)

50 TeopeMa 0 TpEX nepHeHANKYIISIPAX
(mpsimast u oOpaTHasi)

51 Yros Mexay CKpelUBarOIUMUCS
MPSIMBIMU
ITouck neprneHauKyISIpHBIX MPSMBIX C

52 IIOMOUIBIO NEPIIEHIUKYIIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue cedenuii kyoa, NpU3MBI,

54 [IPaBUJILHON ITUPAMUJBI C TIOMOILIBIO
OPTOTrOHAJILHOM MPOEKIINU
[TocTpoenue cedenuit kyoa, NpU3MBI,

55 MPaBUIBHOM MUPAMHJIBI C IOMOLIBIO
OPTOTrOHAJILHOM MPOEKIUU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJBHO MI0ckocTu. IlnockocTn
CUMMETPUI B MHOTOTpaHHHUKAX

57 [Ipu3Hak nepneHaAuKyJISIPHOCTH IIPSIMOM
U IUIOCKOCTH KaK CJIEICTBUE CHMMETPUH

53 [IpaBuibHBIE MHOTOIpaHHUKU. Pacyér
paccTOsHUM OT TOYKH JI0 IIIOCKOCTH

59 IIpaBuibHBIE MHOTOTpaHHUKU. Pacyér
paccTOsHUM OT TOYKH JI0 IIIOCKOCTH
CriocoObl OIYCTHTD NEPIIEHANKYIISAPHI:

60 CUMMETpPUS, CABUT TOUKHU IO

NapajuIeIbHON IPSIMOU
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61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Konrponsnas padora "B3anmuoe
pacroyio’keHue MPsIMBIX U MIIOCKOCTEN B
npoctpaHcTae”

63

IToBTOpEHME: YroyI MEeKAy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyrou Mex Iy
CKPELIUBAIOIIMMHUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpryeckrie METObI BBIYUCICHUS
yIila MeXAy MpsIMBIMU B
MHOT'OTPaHHUKAX

66

JIByrpansblil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yIja

67

[lepnieHquKyIsIpHBIE IIJIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepnesaAuKyISIpHOCTH
IIJIOCKOCTEM; TeOpeMa O IPSAMOU
IepecedYeHus ABYX IIIOCKOCTEN
NIEPIEHIUKYIISIPHBIX TPEThEH IIIIOCKOCTH

69

[IpsiMoyTOIBHBIHN Mapasuienenunesn; Kyo;
U3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuienenunea

70

TeopeMa 0 nMaroHany NpAMOYTrOJIbHOTO
rapajuleIenuIea u CJIeICTBUE U3 HEE
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71

CrepeomeTpuuecKkue u IpUKIaaHbIe
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIOJIOKCHUCM MPAMBIX U INIOCKOCTHU

72

HOBTOpCHI/IeI CKpCHIUBAIOIIHECCS
MpsAMBIC, MAPAJUICIIbHBIC TNIOCKOCTU B
CTaHAAPTHBIX MHOTOT'paHHUKAX

73

[Tapa napaynenbHbIX IVIOCKOCTEH Ha
CKPELIUBAOIIUXCS MPSAMBIX, PACCTOSIHUE
MEXKIy CKPEIIHUBAIOIIUMUCS NIPSIMBIMU B
IIPOCTBIX CUTYALUIX

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT MPSIMOM A0 MIOCKOCTH

75

Brluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMU C
IIOMOILBIO NIEPIEHANKYIJISIPHON
IIJIOCKOCTH

76

TpéXrpaHHblii yroji, HEpaBeHCTBA AJIs
TpeXrpaHHbIX yriaos. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JUJIsl TPEXTPAHHOIO YIJIa

77

DneMeHTHI CPEepPUIECKO TeOMETPHUH:
reoIe3NYECKUe JIMHUU Ha 3eMile

78

KonrponsHas padora "Yrisl u
paccrosiHus"

79

Cucremaru3zauus 3HaHUN
"MHOrorpaHHUK U €ro 3J€MEHTHI"

80

[Tupamupa. Buasl nupamuy. [lpaBunbaas
nupamua

81

[Ipusma. IIpsAmast ¥ HAKJIOHHAS IPU3MBI.
IIpaBuiibHas npusma
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[IpsiMoit napaiienenunes,

82 NPSMOYTOJIBHBIN Mapasuienenunesn, Kyo !

%3 Brinykiibie MHOrorpaHHuku. Teopema 1
Olinepa
Brinykiibie MHOrorpaHHuku. Teopema

84 Olinepa. IIpaBunbHbIE 1 1
MOJTYTIPaBUIILHBIE MHOTOT PAHHUKHU

85 KonrponsHas pabora "MHororpaHHUKH" 1

26 [ToHATHE BEeKTOpa Ha MJIOCKOCTH U B )
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTs BekTOpOB 1

89 [IpaBuino nmapasuienenumnena 1

90 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIEKAIIUX B OJJHOU 1
TUIOCKOCTH

92 CkansipHoe pou3BeJICHUE 1

93 Brruncnenue yria Mexay BEKTOpaMu B )
MIPOCTPAHCTBE

94 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

96 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

97 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

98 O06o01IeHne U cucTeMaTu3alus 3HaHUK 1

99 O06o01IeHne U cucTeMaTu3alus 3HaHUK 1

100 HToroBast KOHTpOJIbHAs paboTa 1

101 HTorosast KOHTpOJIbHAs paboTa 1

75




102 ‘ O0001IeHYE ¥ cCUCTEMAaTU3ALUs 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Jlara uudgposbie
Nen/m | Tema ypoka Koutpoabnbie | IlpakTuueckue
Bcero u3ydeHusi | oOpa3oBaTeJbHbIE
padoThI padoThI
pecypchl
1 IToBTOpenue TeMsl "KoopauHarsl BEKTOpa 1
Ha TUIOCKOCTH U B IPOCTpaHCcTBE"
) IToBTOpenue Tems! "CkanspHoe 1
IIPOU3BEIEHNE BEKTOPOB"
[ToBTOpEeHUE TeMbl "Bbruncinenue yria
3 " 1
MEX/1y BEKTOpaMHU B IPOCTpaHCTBE"
4 [ToBTOpEeHME TeMBI "Y paBHEHHE MIPSIMOH, 1
IIPOXOJA1IeH uepes 1Be TOUKH"
YpaBHEHHE IIIIOCKOCTH, HOPMaJb
5 ’ ’ 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
YpaBHEHHE IIIIOCKOCTH, HOPMaJb
6 ’ ’ 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHue 1
2 JInneliHbIe HEPABEHCTBA, JINHEWHOE 1
IIPOrpaMMUpPOBaHKE
9 JInneliHbIe HEPABEHCTBA, JINHEUHOE 1
IIPOrpaMMUpPOBaHKE
10 AHanuTHuyeckue METObl pacuéra yria 1
MEX1y IPSAMbIMU B MHOIOTPaHHUKAX
AHanuTHueckue METObl pacuéra yria
11 Y 1
MEX/1y TUIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmysia pacCTOSIHUSL OT TOUKH J10 1
IJIOCKOCTH B KOOPAMHATAX
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HaxoxeHue paccTosiHUM OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxeHue pacCcTosiHUM OT TOYKHU 10
IUIOCKOCTH B MPAaBUJIBHON MUPAMUJIE

15 KonrponbHas pabora "AHanuruueckas
reomeTrpus”

16 CeueHMst MHOTOIPaHHUKOB: CTaHAAPTHBIE
MHOTOTpaHHUKU

17 CeueHMst MHOTOIPaHHUKOB: METO/I CJIEJIOB
CeueHMst MHOTOIPaHHUKOB: CTaHAAPTHBIE

18 IJIOCKOCTH, NIEPECEUEHUS NPSAMBIX U
IIJIOCKOCTEN

19 [TapanienbHble NIpsIMbIE U TUIOCKOCTH:
NapauiesIbHbIE CEYECHMUS

20 [TapanienbHble IPsIMBIE U TUIOCKOCTH:
pacué€r OTHOLIEHUI

71 [TapanienbHble NpsIMBIE U TUIOCKOCTH: YTJIBI
MEX/y CKPEIMBAIOIIMMUCS IPIMBIMU
[lepneHIuKyIsIpHBIE IPSIMBIE U TUIOCKOCTH:

2 CTaHJapTHBIC Mapbl EPIEHIUKYISAPHBIX
IJIOCKOCTEHN U MPSIMBIX, CHAMMETPUH
MHOTOTPaHHUKOB

” [lepneHIuKyIsIpHBIE IPSIMBIE U TUIOCKOCTH:
TEOpEMaA O TPEX MEPIEHANKYJIIIpax

24 [lepnieHIuKyIsIpHBIE IPSIMBIE U TUIOCKOCTH:
BBIUMCIICHUS JUIMH B MHOTOT PAaHHUKAX
[ToBTOpEHME: MIOIAA MHOTOYTOJIbBHUKOB,

25 (bopMyIBl 1718 TII0Ia e, COOOpaskeHus

nonoous
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26

[ToBTOpEHUE: MIOMIATN MHOTOYTOJIbHUKOB,
(dhopMyIIBI 7S TUTOIAAEH, COOOpaskeHuUs
mog00ust

27

[ToBTOpEHME: MIIOMIATN MHOTOYTOJIbHUKOB,
(dhopMyIIBI 1715 TUTOIAAEH, COOOpasKeHUs
noo0us

28

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIIAa 1M TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXeHUs TOA0OHS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIA I TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs TTOA00HS

30

Konrponsnas pabdora "[loBTopenue:
MHOT'OTPaHHUKH, CEYEHUSI MHOTOTPAaHHUKOB"

31

O06BeM Tena. OOBeM MPSIMOYTOIBLHOTO
napaJuiesenurnena

32

3amaun 00 yaBOEHUH KyOa, 0 KBaJparype
Ky0a; 0 TPUCEKLUH yria

33

CrepeomeTpHyecKUe 3a/1a4H, CBSI3aHHBIC C
00BEMOM NIPSIMOYTOJIEHOTO
napaJuiesenurnena

34

HpI/IKHaI[HBIe 3aJda4yu, CBA3aHHBIC C
BBIYHCIEHHEM 00BEMA IpsAMOYTOJIbHOTO
napajiiejacnuicaa

35

O0BEM npsMOit IPU3MBI

36

CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
BbIUUCIIEHUEM 00BEMOB TPSMOI TTPU3MBbI

37

[Ipuknagueie 3aga4n, CBSI3aHHbBIE C 00BEMOM
IIPSIMOY TIPU3MBI
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Beruucinenue 00bEMOB TEN ¢ HOMOILBIO

38 ornpenenéHHoro uHTerpana. O0bEm
HAKJIOHHOM IIPU3MBI
Brruncnenue 06bEMOB Tell € TOMOIIBIO

39 ornpenenéHHoro uHTerpana. O0bEm
MU PAMMU/IBI

40 ®opmyna 06béMa mupamusl. OTHOIIEHHE
00BEMOB MMUPaMHUJ C OOLIIMM YTIIOM

41 ®opmyna 06béMa mupamusl. OTHOIIEHHE
00BEMOB MUPaMHUJ C OOIIMM yTIIOM

49 CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
00bEMaMU HAKJIOHHOM TTPU3MBI

43 CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
00BEMaMU TUPaAMUJIBL
[Tpuknanueie 3anaun mo Teme "OO0bEMBI

44 ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOMN
IIPU3MBI

45 [Mpuknanueie 3ana4un mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Tpumenenne 00bEMOB. Brruncienne
paccTosHUSA A0 IUNIOCKOCTH

47 Konrponsnas padora "O0béM
MHOTOrpaHHHUKa"
[unuaapuyeckas IOBEPXHOCTb,

48 o0pa3yromue UIHHIPHIECKON
MIOBEPXHOCTU

49 HMunuuap. [pssMoi KpyroBou HUIMHAP.

[lmomaae MOBEpXHOCTH LMIIMHAPA
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Konudeckast mOBepXHOCTH, 00pa3yromue

50 KOHH4ecKoi nosepxHoctu. Konyc

51 CeueHue KoHyca MJIO0CKOCTBIO,
NapajIeIbHOM MJIOCKOCTU OCHOBAHUS

57 Y ceu€nHslii konyc. M3o00pakeHne KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Inomans 60KOBOI MOBEPXHOCTH U MOJTHOM
MIOBEPXHOCTU KOHYCa

54 [Inomans 60KOBOI MOBEPXHOCTH U MOJTHOM
MIOBEPXHOCTU KOHYCa
CrepeomeTpHuuecKkue 3aa4 Ha

55 JI0Ka3aTeJIbCTBO U BEIYHCIICHHE,
IIOCTPOCHUEM CEYEHUH MIMH]PA, KOHYyCa
CrepeomeTpuuecKkue 3aa4 Ha

56 JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOCHUEM CEYEHUH IMIMH]PA, KOHYyCa

57 [IpuknanHble 3a1auu, CBSI3aHHBIE C
LMIMHIPOM

53 [IpuknanHble 3a1auu, CBSI3aHHBIE C
LMIMHIPOM

59 Codepa u map
[lepeceuenue chepsl 1 m1apa ¢ IIOCKOCTHIO.

60 Kacanwue mapa u cdepsl miockoctso. Bua un
n300paxxeHue mapa
[lepeceuenue chepsl 1 m1apa ¢ IIOCKOCTHIO.

61 Kacanwue mapa u cdepsl miockoctso. Bua un
n300paxxeHue mapa

62 VYpaBuenue cgepsl. [Tnomans cheps u eé

qacTeu
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63

Cummerpus chepsl u mapa

64

CrepeomeTpuuecKkue 3aJa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co c(hepoii u mapom, TOCTPOCHUEM UX
CEUYEHHUM MIOCKOCTBIO

65

CrepeomeTpuuecKkue 3aJa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co c(hepoii u mapom, TOCTPOCHUEM UX
CEUYEHHUM MIOCKOCTBIO

66

[IpuknanHeie 3a1a4u, cBsI3aHHBIC CO cepoii
U [IapoM

67

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIUHCJICHHSA B Opr)KHOCTI/I, CTaH,Z[apTHI:Ie
mog00ust

68

Paznmuunsie KOM6I/IHaI_[I/II/I TCJI BpalliICHUSA U
MHOT'OIr'paHHUKOB

69

3anaun no teme "Tena U MOBEPXHOCTH
BpaiieHus"

70

3anaun no teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

71

Konrponbnas padora "Tena 1 moBepXHOCTH
BpaiieHus"

72

O06wém nnnunapa. Teopema 06 00bEMeE
IPSAIMOTO LUIUHAPA

73

Brruncnenue 065EMOB TeIl C TOMOIIBIO
ornpenenénHoro uHrerpana. O0bpEM KoHyca

74

[Tnomaau 60KOBOI M MOIHOM MOBEPXHOCTH
KOHYyCa
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75

CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
BBIUMCIIEHUEM 00BEMOB IIMIIMH/IPa, KOHyCa

76

[Mpuknanueie 3ana4un mo Teme "OObEMBI U
IJIOIA I TOBEpXHOCTEN Ten"

77

O06BEM mapa u mapoBoro cekropa. Teopema
00 00béme mapa. [Inomane chepsl.
CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
BbIUMCIIEHUEM 00BEMOB 11apa, IapoBOro
CETMEHTA U IIapOBOI'0 CEKTOpa
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[Mpuknanueie 3ana4un mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIECHUS MEXTY
TUTOIIASIMH TTOBEPXHOCTEN M 00BEMaMu
MOJOOHBIX TEJ

79

[TooOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6wEma mpu mo100uu.
CrepeomeTpuueckue 3aj1auu, CBI3aHHbIE C
BBIYHCIICHHUEM 00BbEMOB TeIl U TUIOIIA e
IIOBEPXHOCTEN

80

KonTponbras padota "[1nomaam
MOBEPXHOCTU M 00BEMBI KPYTIIBIX TET"

81

JIBrxenus npoctpancTBa. OToOpakeHus..
JIBrokeHust ¥ paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBHYKCHUU

82

Buael nBukeHuUii: napaiesbHbIN NEPEHOC,
LICHTpAJIbHAsA CHMMETPUS, 3€pKajbHAs
CUMMETPHUS, IOBOPOT BOKPYT HPSIMOM

83

[IpeobpazoBanus nogodus. [Ipsamas u chepa
Olinepa
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84

['eomeTpuyeckue 3a1aun Ha IPUMEHEHUE
JIBIKCHUS

85

Konrpomnbnas padora "Bekrops! B
npoctpaHcTae”

86

Ob6o6mtaromiee nosropenue 11 nmouaruit u
MeToA0B Kypca reomeTpun 10—11 kmaccos,
cucreMarusanus 3HaHui: "llapamiensHOCTh
MPSIMBIX U IJIOCKOCTEHN B pocTpaHCTBE"

87

Ob6o06m1aromiee nosropenue 11 nmouaTuit u
MeToA0B Kypca reomeTpun 10—11 kmaccos,
CUCTEMaTH3alMs 3HaHUi: "BeKkTopsl B
npoctpaHcTae”

88

Ob6o06mtaromiee nosropenue 11 nmouaTuit u
MeToA0B Kypca reomeTpun 10—11 kmaccos,
CUCTEMaTH3alMs 3HaHUi: "BeKkTopsl B
npoctpaHcTae”

&9

Oo6o6maromiee nosropenue 11 nmouaTuit u
MeToA0B Kypca reomeTpun 10—11 kmaccos,
cucreMaTtusaius 3Hanuii: "O0bem
MHOTOrpaHHHUKa"

90

O6o06mtaromiee nosropenue 11 nmouaTuit u
MeToA0B Kypca reomeTpun 10—11 kmaccos,
cucreMaTtusaius 3Hanuii: "O0bem
MHOTOTrpaHHHKa"

91

Ob6o06mtaromiee nosropenue 11 nmouaruit u
MeToJ10B Kypca reometpun 10-11 kiaccos,
cucteMmarusanus 3Hagui: "lIlmomamgu
MOBEPXHOCTU M 00BEMBI KPYTJIBIX TeT"

92

Oo6o06mtaromiee nosropenue 11 nmouaruit u
MeToA0B Kypca reomeTpun 10—11 kmaccos,

84




cucteMmarusanus 3Hagui: "Ilmomamnu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX TeT"

93

HToroBast KOHTpOJIbHAs paboTa

94

HToroBast KOHTpOJIbHAs paboTa

95

[ToBTOpeHME, 0600IIEHNE U CUCTEMATH3AIUS
3HAHUU

96

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ pojib B pa3BUTHH COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ pojib B pa3BUTHH COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTHH

98

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ pojib B pa3BUTHH COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

99

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ pojib B pa3BUTHUH COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

100

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ pojib B pa3BUTHH COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

101

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ pojib B pa3BUTHH COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

102

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ pojib B pa3BUTHH COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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PABOYAS ITPOIT'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTB U
CTATUCTHUKA»

VY4eOHblii Kypc « BeposiTHOCTB U cTaTUCTHKa» YIITyOlIEHHOTO YPOBHS SIBISETCS
INPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca yIiIyOJIEHHOIO
YPOBHS Ha YPOBHE CPEIHET0 001Iero oopa3oBaHus. Y 4eOHBIN Kypc IpeaHa3HAUYEH
st popMHUpOBaHUSL Y OOYYAIOIIMXCSI CTATUCTUYECKOW KYJIbTYpbl M TMOHUMAaHUS
pOJIM TEOPHHM BEPOSTHOCTENW KaK MAaTeMaTHYE€CKOr0 MHCTPYMEHTa ISl W3Y4YEHUs
CIIy4alHbIX COOBITUHM, BEIUYUH U TpoleccoB. [Ipu u3ydueHuu xkypca odoraiaroTcs
MPEACTABICHHUS] OOYy4YalIIUXCAd O METOJaX MCCIEIOBAaHUS H3MEHYHMBOTO MHpA,
pa3BUBAETCS NOHMMAaHWE 3HAYMMOCTH M OOLIHOCTH MAaTE€MAaTHYECKHX METOJ/IOB
MO3HAHUA KaK HEOThEMJIEMOM YacTU COBPEMEHHOIO0 €CTECTBEHHO-HAyYHOIO
MHUPOBO33PEHUS.

CopnepxaHue y4eOHOro Kypca HAaNpaBlI€HO Ha 3aKpeIUIeHHE 3HaHUM,
MOJIYYEHHBIX MPU U3YUYEHHUH Kypca Ha YPOBHE OCHOBHOIO 00Iller0o 00Opa3oBaHUs, U
Ha pa3BUTHE MPEACTABICHUM O CIIy4ailHbIX BEJIIMYMHAX U B3aUMOCBA3SAX MEXKIY
HUMH Ha BaXKHBIX IPUMEPaX, CIOXKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
Mmupa. B pesynbrare y 00yyaromuxcs J0JKHO cpOPMUPOBATHCS MPEICTABIECHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIKUX MATEMAaTHUYECKUX MOJEIISAX, UCIIOIb3yEMBIX
JUTS OTIMCAHMS AaHTPOIIOMETPUUECKUX U AEMOrpauIECKUX BEIMYUH, TOTPEIIHOCTEN
B Pa3JMYHbIE POJIa U3MEPEHUSX, JUIUTEIBHOCTH O€30TKAa3HON PabOThl TEXHUYECKHUX
YCTPOMCTB, XapaKTEePUCTUK MACCOBBIX SIBIICHUH U MPOLIECCOB B OOIIECTBE. Y YCOHBII
Kypc sBisieTcss 0a30il 17 OCBOEHHSI BEPOATHOCTHO-CTATUCTUYECKHX METOJIOB,
HEO0OXOJAMMBIX CHEUATUCTaM HE TOJBKO MHKEHEPHBIX CIEHUAIbHOCTEHN, HO TaKKe
COLIMAJIBHBIX U NICUXOJIOTMYECKHX, TTOCKOJIBKY COBPEMEHHBIE 00IIECTBEHHbIE HAYKU
B 3HAQUMTEJIbHOM Mepe UCHOJB3YIOT amnmapar aHajin3a OOJbIIMX JaHHBIX.
[lenTpanbHyl0 4YacTh y4yeOHOTO Kypca 3aHMMaeT OOCYKJEHHE 3aKOHA OOJBIINX
yucesal — (PyHIAMEHTaJbHOTO 3aKOHA MPHUPOABI, MMEIOLIEr0 MaTEeMaTUYECKYIO
dhopManmzanuio.

B cooTBeTcTBMM ¢ YyKa3aHHbIMU LEISIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTP M CTAaTUCTHMKA» Ha YIIyOJEHHOM YPOBHE BBIJEIECHBI OCHOBHBIE
cojiepkarenbHble TUHUM: «CiydaiiHble cOOBITUSI M BEpOSATHOCTU» U «CiyuyaiiHble
BEJIMYMHBI U 3aKOH OOJIBIIIUX YUCE.

[ToMHUMO OCHOBHBIX JUHUU B YU€OHBIH KypC BKJIIOUEHBI 3JEMEHTHI TEOPHUHU
rpagoB M TEOpPUHM MHOXKECTB, HEOOXOAUMBIE [JIsl TMOJHOLIEHHOTO OCBOEHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKHUX Y4YeOHBIX
KYpCOB.

Copepxxanue nuHNM «CirydailHble COOBITHS U BEPOSITHOCTHY CIIYKUT OCHOBOM
st (OPMUPOBAHMS TPEACTABICHUN O paclIpeiesieHUH BEpPOSTHOCTEH MEXIy
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3HAYEHHSIMH CIIyYalHBIX BEJIMYUH. BaKHYI0 4acTh B 3TOM COAEPKATEIbHON JTUHUU
3aHUMAeT U3YYEHHE TC€OMETPUYECKOr0 U OMHOMHUAIBLHOTO pACHpEeACNICHUN Hu
3HAKOMCTBO C MX HENPEPHIBHBIMH AHAJIOTAMHU — MOKA3aTEJIbHBIM U HOPMaJbHBIM
pacnpeneneHUusIMU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIy4allHBIMU BEJIMYMHAMU U
pacrpeneneHusMH, aKIEHTUPYIOT BHUMAHHUE OOYYalOIIMXCS Ha OIMUCAHUU W
M3YUYECHHUH CIy4allHBIX SIBIICHUI C MOMOIIBI0 HENpephiBHbIX (QyHKIUNA. OCHOBHOE
BHUMAHUE YAEISAETCS MMOKA3aTEIbHOMY U HOPMAJIbHOMY PaclpeaeIeHUsIM.

B yuebHOM Kypce mpeaycMaTpUBaETCs O3HAKOMHTEIbHOE HU3YyUYEHHUE CBSI3U
MEXIY CIIy4YallHbIMA BEJIMYMHAMU H OINMUCAHUE OTOM CBSA3M C IOMOIIBIO
ko3 uimeHTa KOppesIliii W ero BBIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COAEp KaHUs Pa3BUBAIOT TEMY «/[HarpamMmbl pacceMBaHUs), U3YYEHHYIO HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus, 1 BO MHOT'OM OIMUPAIOTCSl HA CBEJICHUS U3 KYPCOB
anreOpbl U TEOMETPUH.

Emé omun smemeHT  coaepKaHWs, KOTOpPBIM  Mpeajaraercss  Ha
O3HAKOMHUTEIBHOM YPOBHE — TMOCJIENOBATEIBHOCTh CIIYYallHBIX HE3aBUCHUMBIX
COOBITUI, HACTYTAIONIUX B €IUHUIYY BpeMeHU. O3HAKOMJIEHHE C pacipeacieHueM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUM HOCUT pPa3BUBAIOIIMN XapakTep U
SBJISIETCA AKTyallbHBIM ISl OyAyIIUX aOUTYpPUEHTOB, MOCTYHAIOMIUX Ha y4eOHBIC
CIELUAIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, TICUXOJIOTHEH U
YIIPaBJICHUEM.

Ha usyuenune yue6HOro Kypca « BeposiTHOCTh ¥ CTaTUCTUKA» Ha YTITyOJIEHHOM
ypoBHe oTBoauTcsa 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 34 ygaca (1 gac B HeeIMIO).
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COAEPKXAHUE OBYUEHUA
10 KVIACC

I'pad, cBsa3ublii rpad, myTu B rpade: nukibl U nenu. CteneHs (BaJIeHTHOCTH)
BepiuHbl. ['padsl Ha mockoctu. [lepeBbs.

CnyyaiiHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITHS. DJIeMEHTapHbIE
coObITUs (ucxonbl). BeposTHOCTH ciiydyaliHOro coObITHS. BiIHU30CTh 4YacTOTHI U
BEPOSATHOCTU COOBITHI. CydailHbIe OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Onepanuu HaJ COOBITUSIMU: TIepecedeHre, 00beTMHEHHE, TPOTUBOTOIOKHBIC
coObITus. Juarpammsl Ditnepa. @opmyiia clioxKeHUs BEPOSITHOCTEM.

VYciioBHass BEPOSITHOCTh. Y MHOXKEHHE BEpPOSATHOCTEH. JlepeBO CiaydallHOroO
skcniepumenTa. @opmyia nonHou BepoarHocTu. Dopmyna baiieca. HezaBucumbie
COOBITHS.

bunapnsiil ciyyalinbiii onbIT (MCHBITAHKE), yCIeX U Heynada. HesaBucumbie
ucnbiTanus. Ceprsi HE3aBUCUMBIX UCIIBITAHUM A0 MepBoro ycrnexa. [lepectanHoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackams. ®dopmyna OuHOMA
HproToHa.

Cepus He3aBHUCUMBIX HcnibITaHUN bepHyiun. CiiydaiiHblii BBIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cinyuaitnas  BenuuuHa. Pacnpenenenue  BeposiTHOcTen.  Jmarpamma
pacnpenenenusd. Onepanuu HaJa CllydYallHbIMU BeIWYMHAMU. buHapHas ciaydaiiHas
BennuuHa. [IpuMepsl pacnpeneneHuii, B TOM YHUCIE€ TE€OMETPUUYECKOE W
OMHOMUALHOE.

11 KIIACC

CoBMecTHOE paclpelesieHue JBYX CIy4YalHbIX BeJlIWYWH. Hes3aBucumbie
CIIy4YallHbIC BEJIUYUHBI.

MaremaTuueckoe OXHUAaHUE CIy4YallHOW BEJIMYMUHBI (pacmpeaesieHus).
[IpuMepbl TpUMEHEHUSI MATEMaTUYECKOTO OXHAAHUS (CTpaxoBaHUE, JOTEpes).
Marematuyeckoe oxujgaHue OWHApHOM ciydallHOM BEIMYMHBI. MaremaTnueckoe
OXXUJAHHE CYMMBI CIIy4dalHbIX BEJIMYMH. MaremMaTudeckoe  OXXUIAHUE
F€OMETPUYECKOT0 U OMHOMHAIBLHOTO pacipeeieHU .

Jluciepcuss W CTaHJAPTHOE  OTKIIOHEHUE  CIyYalHOW  BEJIMYHUHBI
(pacupenenenusi). Jlucniepcust OuHapHOM cllyyallHOM BeIWYMHBI. MaTtemMaTu4eckoe
0’KUJAHHE MMPOU3BEACHUS U JUCIIEPCUSI CYMMbI HE3aBUCUMBIX CIIy4YalHbBIX BEJIUYMH.
Hucniepcuss ¥ CTaHJAPTHOE OTKIOHEHHE OWHOMHUAIBHOTO paclpeeieHus.
Jlucnepcus v CTaHIapPTHOE OTKJIOHEHHE T€OMETPUUECKOTO PACTIPEAECICHHUS.
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HepasenctBo YeoOniméBa. Teopema UebOniména. Teopema bepuymiu. 3akoH
OonplIxX  uucen. BbiOopouHbli  MeToA  ucchenoBaHuil.  Bwribopounbie
XapakTepuCcTUKU. OLEHUBAaHUE BEPOSITHOCTH COOBITHS 1O BHIOOPOYHBIM JAHHBIM.
[IpoBepka npoCcTEHIINX TUIIOTE3 C TOMOIIBIO H3YUYEHHBIX paclpeiesIeHUN.

HenpeppiBHble ciydaiiible BenuunHbL. [Ipumeppl. DyHKIUSA IIIOTHOCTH
BEpOSITHOCTH paclpesienieHs. PaBHOMepHOe pachpelereHue W €ro CBOMCTBA.
3ajauu, NpUBOASIINE K MTOKAa3aTEIbHOMY paclpeeieHuo. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAesIeHHUIO. OyHKIUSA IJIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO paclpeAesieHns, PyHKIUS INIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO
pacnpeneneHus. yHKIUS IIIOTHOCTH M CBOMCTBA HOPMAJILHOT'O PACIIPEECIICHHUS.

[locnenoBaTeabHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3anmauw,
NpUBOASIINE K pactpeaenenuto [lyaccona.

KoBapuanua nByx ciuywailHeix BenuuuH. KoadduuueHnt nuHelHON
koppenmsiuud. CoBMeCTHblE  HaOMIOAEHUS  JIBYX BEJIWYUH. BbIOOpOUHBIN
KO3 puIMeHT Koppensuuu. Paznuune Mexnay JMHEHMHOW CBSI3bI0 M NMPUYUHHO-
CJIEICTBEHHOM CBsI3b10. JInHElHas perpeccrs, MeTO HAMMEHBIINX KBaJAPaTOB.
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IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHHA YUYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YTJYBJEHHBIN YPOBEHb) HA
YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3ULIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUMCKOTO O0IIECTBA, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBax (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MpoOLEAYp
rpaKJaHCKOro  obmiectBa  (BBIOOPBI,  OHNpPOCHI U JIPYyroe), yMeHHue
B3aMOJECHUCTBOBATh C COLUHUAIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUH C UX
(YHKIUSMH 1 HA3HAYCHHUEM;

2) IaTPUOTHYECKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPONUIOMY M HACTOSIIIEMY POCCHMCKOM MAaT€MaTHKH, LEHHOCTHOE OTHOIICHUE K
JTOCTUKECHUSAM POCCUUCKUX MAaTEMAaTHUKOB M POCCUMCKON MaTeMaTHYECKON IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHUKEHUU B JPYTMX HayKaX, TEXHOJOTrusX, cdepax
SKOHOMMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAHUE NTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEJCHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHECHUEM JOCTHKEHUN HAYKHU U AEATEIBbHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B TOCTPOCHHUE YCTOMUMUBOTO OYTyIIETro;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUWE K MHpPY, BKIIOYAS 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3aa4, pEIICHUMN, paCCYKICHHUM, BOCIPUUMYHUBOCTD K
MAaTEMATHYECKUM aCEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pu3nvecKoro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
MHTEpecax 3JI0pOBOTo U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U
OTHbIXa, peryisipHas ¢U3UYECKasi aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN IEITENLHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUS, HHTEpPEC K
pa3nmuuHbIM  cpepam  NPOodEeCCHOHANBHOM  NESITENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ NPUIOKEHHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynyuieit mnpodeccun U peaTu30BbIBaTh COOCTBEHHbIC IKWU3HEHHBIE IUIaHBI,
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FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eckoMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HalpaBJICeHHOCTH;

7) 3K0JI0ri4eCcKOro BOCIMTAHHUSA:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHE BIIUSHUS
COITMAJIbPHO-?KOHOMHYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpelbl, 0OCO3HAHUE TJI00AIBHOTO XapaKTepa dKOJIOTHUECKUX MPoOieM, OpUEHTAITUS
Ha TMPUMEHEHHWE MaTeMaTHYECKUX 3HAHWM JJIg peIIeHUus 3agad B 00JacTh
OKpY’Karolel cpenpl, IJIAHUPOBAHUE TMOCTYNKOB W OLEHKA HMX BO3MOXHBIX
MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHU U 00I1I€CTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak cepbl YeJIOBEUECKON AESATETbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS PA3BUTHS [IUBUJIA3ALIMH, OBJIAJCHHUE S3BIKOM MaTeMAaTHKH U MaTEeMaTHYECKOM
KYJbTYpOU Kak CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISITH IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JIEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

Bba3oBble Joruueckue aeiicTBuA:

BBIABJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXKIy MOHATUSAMH, (QOPMYITUPOBATH
onpeeNieHHs] OHITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KilacCU(pUKAIUH,
OCHOBaHUS /i1 000OIIEHHS U CPABHEHHUSI, KpUTEPUHU MTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATH U  NPEeOOpPa30BBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIATEIbHBIE, EAMHUYHBIC, YACTHBIEC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPKICHUSIX, MpEAJiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMble U OT IPOTUBHOTO), BHICTPAUBATh APTryMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBAaTh COOCTBEHHBIE CYKIACHUS U BHIBOJIBL;

BBIOMpaTh cnoco0 pemieHus ydeOHOU 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB PEIlICHUs], BRIOUpPATh HanbOoJIee MOAXOIAIIUN C YUETOM CaMOCTOATEIIBHO
BBIJICJICHHBIX KPUTEPUEB).
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Ba3oBble uccienoBarejibckue AeicTBUA:

UCIIOJB30BaTh BOMPOCHl KaK HCCIIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHMUS,
dbopmynupoBaTh  BONPOCHL,  (UKCHUpYyIOIIME  MPOTUBOpEUYUEe,  MpodieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATh TUIOTE3y, APTYMEHTUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

MIPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN HAKCIEPUMEHT, UCCIECIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYeCKoro o0beKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy 00bEKTaMHU, SBICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITeNTbHO (HOpMYyIUpPOBaTh O0OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
MPOBEAEHHOTO  HAOMIONECHUS, HCCIEJOBaHUs, OIEHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TAaKKE BbIIBUTAThH
MPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBIABJIATh ACUIUTH UHPOpPMAIUHU, JAaHHBIX, HEOOXOIUMBIX sl OTBETa Ha
BOIIPOC U JJIsI pEIlICHUs 3a]1a4u;

BBIOMpaTh MHPOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BUAOB U (popM
MpEJICTABIICHHUS;

CTPYKTYpHpPOBaTh HMH(OpPMAINIO, MPEICTABIATh, €€ B pa3UuHbIX (opmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OIICHUBATH HaJIEKHOCTD uHopManu 1o CaMOCTOSITENILHO
c(hopMyIHPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCaJIbHbIE Y4eOHbIE e CTBUS

OO1enne:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSIMHU U
LEeJSIMU OOIIEHUs, SICHO, TOUYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHhMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHHS II0 XOJYy peIIeHHUs 3aJauu,
KOMMEHTHUPOBAThH MOJTYYSHHBIN pe3ybTaT;

B X0Jie 00CYXXJIEHUS 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYX IaeMOM TEMBI,
MpoOJeMbl, perraeMor 3aaadd, BBICKA3bIBaTh WJIEHW, HAIleJICHHbIE Ha IIOMCK
pElIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nauanora, oOHapyXUBaTh Pa3lW4yue U CXOJICTBO MO3HUIIMM, B KOPPEKTHOU (opme
(bopMyIHpPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1aud, YKCIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOSITEbHO BBIOMPATH (POpMAT BBICTYIUIEHUS € Y4E€TOM 3ajaad
MpEe3eHTaIU U 0OCOOEHHOCTEN ayAUTOPUH.
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PeryasiTuBHble yHUBepCcaJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusanmus:

COCTaBIISAThH IUJIaH, aJITOPUTM PEUICHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIMNXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTryMEHTUPOBATh
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ y4ETOM HOBOUM MH(MOpPMALIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh ~ HAaBBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CcaMONpPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUECKOM 3aJauH;

MPEABUNIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3a]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaliJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSCHITH TPUUNHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
paboThl TpU peleHUuH Y4eOHbIX 3ajay, NPUHUMATH I€db COBMECTHOM
NeSATeNbHOCTH, IUJIAHUPOBATH OPraHU3AIMI0 COBMECTHOM palOThl, paclpenelsiTh
BUJIbI pabOT, 1OrOBapUBATHCS, 00CYKAATh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B TIPyMNIOBBIX (hopmax paboThl (0OCyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIE), BHIMOIHATH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMU KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAa
B O0mMH TPOAYKT TO KPUTEPUsIM, CPOPMYIUPOBAHHBIM YyYaCTHUKAMU
B3aMMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K koniy 10 kiacca o0yyaromuiics HayquTCs:

CBOOO/IHO OMEpUPOBATH MOHATUSAMU: Tpad, MIOCKUM Tpad, CBI3HBIA Tpad,
nyTe B rpade, Iemnb, IUKI, JIEPEBO, CTENEHb BEPIIUHBI, JEPEBO CIyYalHOTO
AKCIEPUMEHTA;

CBOOOJIHO OIEpPUPOBATH MOHITUSMU: CIyYalHBIA SKCHEPUMEHT (OIBIT),
CIy4yaiiHO€ COOBITHE, PJIEMEHTAPHOE CllydallHOe COOBITHE (3JIEMEHTAPHBIN UCXO.)
CIy4alHOTO  OIbITA, HAaXOJUThb BEPOATHOCTH COOBITMMI B  ONBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU,
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HaxOJUTh U (POPMYTUPOBATH COOBITHS: MEepeceueHre, 00beIMHEHUE JAHHBIX
COOBITHH, COOBITHE, MPOTHBOINOJIOKHOE JaHHOMY, HCIOJIb30BaTh JIUArpaMMbl
Ditsiepa, KOOPAMHATHYIO MPSIMYIO JUJIsl PEIICHUsl 3a/iad, MOJIb30BaThCsl (HOpMYIIon
CJIOKEHUSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEN ABYX U TPEX CIy4YalHBIX COOBITUN;

ONEPUPOBATH MNOHATHUIMU: YCIOBHASI BEPOATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCUMBbIE  COOBITHS, JEPEBO  CIy4ailHOrO  3KCIIEPUMEHTA, HAaXOJUTh
BEPOSITHOCTH COOBITH C MOMOUIBIO NMPAaBHUJIA YMHOXKEHHMs, JI€peBa CIy4aillHOIO
OMbITA, HMCIOJB30BaTh (OPMYJIy IOJHOW BEpOSITHOCTH, (popmyiy baiieca npu
pEelIeHUH 3a/Jad, OINpEeAeNATh HE3aBUCUMOCTh COOBITHM 1O QopMyne U 1O
OpPraHM3aLMN CIy4aHOTO YKCIIEPUMEHTA;

MPUMEHSITh HM3YYEHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4ailHOI'O OMbITA, PELIEHUs
3a/1a4 110 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  ONEpPUPOBATh MOHATUSIMHU: OWHAPHBIA  CIIyYalHBIA  OMBIT
(ucnpiTaHue), ycmex W Heyjaada, He3aBHUCUMBIE HUCIBITAHUS, CEpHsl UCIBITAHUMH,
HaXOJIUTh BEPOSITHOCTU COOBITUI: B CEpUU UCIIBITAHUI 10 IEPBOT0 yCleXa, B CEpUn
ucnblTaHu bepHyIuiy, B ONbITE, CBA3aHHOM CO CIy4aliHbIM BBIOOPOM M3 KOHEUHOU
COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATh MOHATHSAMU: ClydyaliHas BEJIMYMHA, paclpeleieHue
BEpOSITHOCTEW, AWarpaMMma pachnpeieseHus, OuHapHas cllydaiiHas BeJIMYHWHA,
reoMeTpudeckoe, ONHOMUAIBLHOE pacipeiesieHue.

K koniy 11 kiacca oO0yyaromuiics HayquTCs:

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIPENEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0IUILy COBMECTHOTO paCIpe/leNICHUs JBYX CIy4aHbIX
BEJIMYMH JUIS BBIJCIICHUS PACIPENCIICHUS KaXJO0M BEIMYUHBI, ONPEACICHUS
HE3aBUCHUMOCTH CITyYalHBIX BEJIMYUH;

CBOOOJHO ONEPUPOBAThH MOHATUEM MATEMATUUYECKOTO OXUAAHUS CIydalHON
BEJIMYMHBI (pacrpeesieHus), MIPUMEHITh CBOMCTBA MATEMaTUYECKOTO OXXHUAaHUS
MIpU PEIICHUU 3aj]lay, BBIYUCIISATH MAaTeMaTHYECKOE OXHUAaHUE OMHOMHUAIBLHOTO U
Tr€OMETPUYECKOTO PaCIIPEIECICHNN;

CBOOOJHO OIEpUPOBATh MOHATUSAMU: JUCIEPCUS, CTAaHJAPTHOE OTKIOHEHUE
CIIy4YallHOM BEJMYUHBI, MIPUMEHATh CBOWCTBA IUCHEPCUU CIIYYAWHOW BEIWYHUHBI
(pactipenenieHus) MpU PELIEHUH 3a/ad, BBIYHUCIATH JUCIEPCUI0 U CTaHAApPTHOE
OTKJIOHEHHE F€OMETPUYECKOI0 U OMHOMHAJIBHOTO paclpeieNeHU;

BBIYUCIISITh BHIOOPOYHBIE XapaKTEPUCTUKH O TAaHHOW BHIOOPKE U OLICHUBATH
XapaKTepUCTUKU TEHEpPaJTbHOM COBOKYMHOCTHM JIA@HHBIX IO BBIOOPOUYHBIM
xapaktepuctukaM. OLEHUBAaTh BEPOATHOCTU COOBITHI M MPOBEPATH MPOCTEUIINE
CTaTHCTUYECKUE TUMOTESBI, MOJIb3YSICh U3YUYCHHBIMU PACTIPEACICHUSIMMU.
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TEMATHUYECKOE IINIAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne i/ HaumenoBanue pa3aejioB H TeM Kontpoaupie Tpaktuseckie (m¢posbie)
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 DneMeHTsl Teopuu rpados 3
) Ciy4aiiHbIe OTIBITHI, CITy4aifHbIE COOBITHS U 3
BEPOSITHOCTH COOBITUI
Onepannu Hajx MHOXKECTBAMHU U
3 coObITHsIMH. CI0XKEeHNE 1 YMHOKECHUE 5
BEPOSITHOCTEM. Y CIIOBHAsL BEPOSTHOCTD.
He3zaBucumele coObITHs
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepun nocne10BaTeNbHBIX UCIIBITAHUH.
5 Ucnsitanus bepaymnu. Ciaydaiinslii BeIOOp 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U paclpeaeieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrtpoabnsie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 3aKoH OOJBIIHMX YHCET 5
2 DNEeMEHThl MaTEMAaTUYECKON CTATUCTUKU 6
HenpepsiBHBIE Cc1ydaliHble BEIUYUHBI
3 (pacnipenenenus), moka3zaTeabHOE U 4
HOPMAaJIbHOE PacIpeAcICHUS
Pacnpenenenue Ilyaccona 2
5 CBs13p MEXly ClTy4allHBIMM BEJTMYMHAMHU 6
6 O06o01ieHne U cucTeMaTu3alus 3HaHUK 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0
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IHOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJsbHble
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHHs

JIEeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

I'pad, cBs3HBI rpad, npeacTaBieHne
3aJ]auu C MOMOIIbIO rpada

CreneHsp (BaJIGHTHOCTD) BEPILUHEL.
[Tyt B rpade. Llenu u muKIIBI

I'pads! Ha mnockocTu. JlepeBo
CIIy4allHOT O KCIIEpUMEHTA

Crny4daiiHble SKCTIEpUMEHTHI (OTIBITHI)
CIIy4aiHbI€ COOBITUS. DIIEMEHTapHbIE
COOBITHS (MCXO/IBI)

=

BeposiTHOCTB ciy4aifHOTO COOBITHSI.
BeposiTHOCTH cOOBITHI B OIIBITAX C
PAaBHOBO3MOKHBIMU JIEMEHTAPHBIMU
COOBITHSIMH

BeposiTHOCTB ciy4aifHOTO COOBITHSI.
BeposiTHOCTH cOOBITHI B OIIBITAX C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU
COOBITHSIMH

[Tepeceuenue, 0ObeTUHEHNE MHOKECTB
U COOBITHI, IPOTUBOIIOIOKHbIE
coObITHsI. DOpMYITa CIOKEHUS
BEPOATHOCTEMN
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YcnoBHas BEpOATHOCTb. Y MHOXKEHUE

8 BeposTHOCTEN. PopMyJia yCIOBHOU
BEPOSTHOCTH
YcnoBHas BEpOATHOCTb. Y MHOXKEHUE

9 BEpOSTHOCTEN. PopMyIia yCI0OBHOU
BEPOSTHOCTH

10 ®opMyia OJIHON BEPOATHOCTU

1 ®opmyna baiieca. HezaBucumsle
COOBITHUS

12 KomOuHaTopHOE MpaBuiio yMHOXKEHUSI.
[lepecTanoBku U pakropuan

13 Uucno coueranuii. TpeyroJbHUK
ITackans

14 ®opmyna 6unoma HeioToHa
KonrponsHas padora Nel: "I'padsl,

15 BEpPOSITHOCTH, MHOYKECTBA,
KoMOuHaTOpHKa"
bunapHbIi CIy4alHBII OIBIT
(ucmpITaHue), ycrex 1 Heyaaua.

16 He3zaBucumsble ucnsitanus. Cepus
HE3aBUCHUMBIX UCIIBITAHUN J0 IEPBOTO
ycrexa

17 Cepus HE3aBUCUMBIX UCIIBITAHUM 10
IIEpPBOrO ycrexa

13 Cepust HE3aBUCUMBIX HCIIBITAaHUM
bepnymm

19 Cryvaiinelii BBIOOp M3 KOHEUHOM

COBOKYITHOCTH
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20

[IpakTuyeckas pabora c
MCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]

21

Cnyuaiinas BenuuuHa. Pacnipenenenue
BeposATHOCTEN. [[uarpamma
pacrpencieHus

22

Onepanuu Haj ciay4yailHBIMU
BennuuHaMmu. [Ipumepst
pactpenenennid. bunapnas cirydaiinas
BEJINYUHA

23

['eomeTpuueckoe pactpeaescHue.
bunomuanbpHOE pacnpeneneHne

24

MareMaTtnueckoe 0KUIaHNUE
ciy4aiiHo# BennuuHbl. COBMECTHOE
pacrpeneiieHue IByX CIIy4aiHbIX
BEJINYUH

25

He3aBucumeble ciryyaiiHble BEJIMUHUHBL.
CBoiicTBa MaTEeMaTHYCCKOTO
oXXuganusa. MarteMaTHueckoe
OXKu/laHue OMHApHOMU CITyyaitHOMN
BEJIMYUHBI

26

MaremaTtndeckoe OXKHUJaHue
T€OMETPHUYECKOTO M OWHOMHAILHOTO
pacrpencieHun

27

Jlucniepcus ¥ CTaHAAPTHOE
OTKJIOHCHHE

28

Jucrniepcust OMHAPHOM Ciry4aiiHON
BeMYMHbBI. CBONCTBA JUCTIEPCUN
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MareMaTtnueckoe 0KUIaHNUE
29 IIPOU3BENECHNUS U IUCIIEPCHSI CYMMBI
HE3aBUCUMBIX CIIy4allHBIX BEJTMUNH

[IpakTuyeckas pabora c

30 MCIIOJIb30BAHUEM 3JICKTPOHHBIX TAOJIUI] I
Jucniepcusi OMHOMUATBHOTO

31 pacnpenenenus. [Ipaktuueckas padota |
C MCIIOJIb30BAHUEM 3JICKTPOHHBIX
Ta0IUI]

32 O0o0011eHNEe U CHCTEMATH3aLKs 3HAHUH 1

KonrtponbHast pabora Ne2:
33 "Ucnbitanusa bepunynnu. Ciydalinble
BEJIMYMHBI U pacnpeseseHus”

34 0O0001IeHYE ¥ cUCTEMAaTU3aLUs 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJsbHble
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHHs

JIEKTPOHHBIE
nudposbie
o0pa3oBaTe/bHbIE

pecypcsbl

HepaenctBo Yebbimena. Teopema
YeoOnimeBa. Teopema bepuymu. 3akon
OOJIBILINX YHCEe

Hepaencto Yebbimena. Teopema
YeoOnimeBa. Teopema bepuyimu. 3akon
OOJIBILINX YHCEe

HepaenctBo Yeobbimena. Teopema
YeoOnimena. Teopema bepuyium. 3akon
OOJIBILINX YnCEel

Br160poYHBIN METOT MCCIIEIOBAHMIA

[IpakTudeckas paboTa ¢ HCIOIH30BAHHEM
ANEKTPOHHBIX TAOJIHUIL

I'enepanbHast COBOKYIIHOCTD U CIIy4YanHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLieHKa CpeHETo U
JUCIIEPCUU T€HEPAIbHON COBOKYITHOCTH C
MIOMOIIBIO0 BEIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHast COBOKYIIHOCTD U CIIy4YanHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLieHKa CpeAHETo U
JUCIIEPCUU T€HEPAIbHON COBOKYITHOCTH C
TIOMOIIIBIO0 BEIOOPOYHBIX XapaKTEPUCTHK
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OneHnBaHNe BEPOSTHOCTEN COOBITHH TIO

8
BEIOOpPKE
Cratuctuueckas runoresa. [IpoBepka

9 MPOCTEUIINX TUITOTE3 C MOMOILBIO CBOWCTB
W3Y4YEHHBIX paclpeesIeHui
Cratuctuueckas runoresa. [IpoBepka

10 MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
M3Y4YEHHBIX paclpeesIeHui

1 [IpakTuyeckast paboTa ¢ UCIOIB30BaHUEM
ANEKTPOHHBIX TAOJIHUIL

12 [Ipumepsl HENPEPBIBHBIX CIyYalHbIX
BeIMYUH. OYHKIMS ITIOTHOCTH BEPOSITHOCTH
PaBromepHOe pacnpenenenue. Ipumepst

13 3a/1a4, IPUBOJALLUX K [TOKA3aTEILHOMY U K
HOPMaJbHOMY pacIpeleIeHUIM

14 @yHKIMSI ITIOTHOCTH BEPOSITHOCTU
[I0KA3aTeIbHOIO PAaCIIpEAEIECHUS

15 @yHKIMSI ITIOTHOCTH BEPOSITHOCTU
HOPMAaJIbHOIO paclpeaeeHus
IlocnenoBarenbHOCTh OIMHOYHBIX

16 HE3aBUCUMBIX coObITHil. [TpuMep 3anaun,
npuBoAsALIeH K pacupeneneHuto [lyaccona

17 [IpakTuyeckast paboTa ¢ UCIOIB30BaHUEM
ANEKTPOHHBIX TAOJIHIL

13 KoBapuanust 1ByX ciay4yailHbIX BEJIUYMH.
Koadduuuent koppensauuu

19 CoBMmecTHbIC HAOMIONEHUS IBYX BEIIMYUH

20 Bri6opounbiii K03 puimeHT Koppensuu
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Paznuune Mexx 1y JIMHEWHOM CBA3BIO U

21 IIPUYUHHO-CIIEACTBEHHOM CBA3BIO

22 JIuneiinas perpeccus

” [IpakTuyeckast paboTa ¢ UCIOIB30BaHUEM
ANEKTPOHHBIX TAOJIHIL

24 IIpencraBieHre JaHHBIX C TOMOIIBIO TAOIUIY
U AMarpaMM, onucareabHas CTaTUCTUKA

75 OnbITHI ¢ paBHOBO3MOXHBIMU
AJIEMEHTAPHBIMH COOBITUMHU

26 Boruncnenue BeposiTHOCTEN COOBITHH C
pUMEHEHHEM (OpMYIT
Boruncnenue BeposiTHOCTEN COOBITHH C

7 PUMEHEHHEM TPapUUECKUX METOIOB!
KOOpJAMHATHas IpsiMas, 1epeBo, Auarpamma
Olinepa

28 CrnyualiHble BEJIMUMHBI U paclpeaeieHus

29 MaremaTruecKoe 0KUIaHUE CIyYaitHON
BEJIMYHUHBI

30 MaremaTruecKoe 0KUAaHUE CIyYaHON
BEJIMYHUHBI

31 Konrponsnas pabdora: "BeposTHocTs 1
CTaTHCTHKA"
Boruncnenue BeposiTHOCTEN COOBITHH C

32 npuMeHeHneM (opMyIT U TpapruecKuX
METOJI0B
Boruncnenue BeposiTHOCTEN COOBITHH C

33 npuMeHeHHeM (opMyIT U TpaprUecKuX

METOJ0B
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34

Crny4daiiHble BETMYUHBI U PaCIPEICIICHUS.
MaremaTruecKoe 0KUIaHUE CIYyYatHON
BEJIMYUHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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