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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:

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

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

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

o ¢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;

o 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;

o 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;

o 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;

o 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.



PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

VYuebublii Kypc «AnreOpa W Hayala MaTeMaTHUECKOTO aHalM3a» SIBIISETCS OJHUM U3
HanOosiee 3HAUYMMBIX B IPOrpaMMe CpeIHEro oOmero oOpa3oBaHMs, MOCKOJBKY, C OJHOM
CTOPOHBI, OH 00€CIIEYNBACT UHCTPYMEHTAIBHYIO 0a3y /Ui U3yUeHHsI BCEX €CTECTBEHHO-HAYYHbIX
KYPCOB, a C IPyroii CTOPOHBI, POPMHUPYET TOTUIECKOE U aOCTPAKTHOE MBIILJICHUE 00YYarOIIHXCS
Ha YypOBHE, HEOOXOAMMOM MJsi OCBOEHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M JPYIMX ITUCHMIUIMH. B paMkax JgaHHOro y4deOHOro Kypca oOyuarommecs
OBJIA/ICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOH HayKH, KOTOpas (OpMYJIHpPyeT CBOU
TOCTIDKEHHS B MaTeMaTH4ecKoi popme.

VY4eOHbIil Kypc anreOpsl M HayaJl MaTeMaTHYECKOTO aHaIM3a 3aKJaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKU, XUMHUH, OMOJIOTUH, TOHUMAHHsI OCHOBHBIX TEH/ICHIIHIA
Pa3BUTHI SKOHOMHKH U OOIIECTBEHHOM XHM3HH, MO3BOJISIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX
U(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO MCIIONB30BaTh MX JJS JAaJbHEUIIETo
00pa3oBaHMs U B MOBCETHEBHOM XM3HU. B TO e BpeMs oBnajieHue aOCTPAaKTHBIMU U JIOTHYECKU
CTPOTUMH KOHCTPYKLHMSMH aNreOpbl 1 MaTeMaTUYeCKOro aHajlu3a pa3BUBAeT YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBAaTh HCTHHHOCTB, IOKa3bIBATh YTBEPKACHUS C TOMOILBIO UHTYKIHUH
U PacCy’AaTh AETyKTHBHO, MCIIOIB30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHue H
aHaJIOTHI0, HOPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIIJICHUE.

B xonme um3ydenus yueOHOro Kypca «AnredOpa M Hayajga MaTeMaTHYECKOTO AaHAIM3a»
oOyyaroIuecs: TOJIy4aloT HOBBIM ONBIT pelIeHHs] TNPHKIAIHBIX 337ad, CaMOCTOSTEIHHOTO
MOCTPOCHHUST MATeMaTHYEeCKUX MOJEIeH peajbHbIX CHUTyallMid, HMHTEPIPETAlud I0Jy4YeHHBIX
peLIeHH, 3HAKOMSATCS C IPUMEpPaMU MaTeMaTUYEeCKUX 3aKOHOMEPHOCTEH B NMPHUPOJE, HAYKE H
HCKYCCTBE, C BBIJIAIOIIMMUCS MAaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPAMH.

VYueOHblil Kypc 007amaeT 3HAYMTEIbHBIM BOCHHTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIN
peanu3yercss Kak yepe3 ydeOHbIM Marepuan, CHOCOOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk UM dYepe3 cHenuduky ydeOHOH  JAeqATenbHOCTH, TpeOyromei
NPOJOIDKUTEIPHON  KOHIGHTPAlUd  BHHMAHHUS, CaMOCTOSATENBHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 32 IOJIy4E€HHBIN pe3yJbTarT.

B ocHoBe Meronuku oOydeHus anrebpe M HadajsaM MaTEMaTUYECKOrO aHAIM3a JICKHUT
JeSITeIbHOCTHBIN MPUHIUT 00y4eHUsI.

B crpykType yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a» BBIJCIICHBI
CIICAYIOIINE COAEPIKATEIbHO-METOAMYECKUE JTUHUU: «YHucna W BBIYMCICHUN», «DYHKIUU U

rpadukn», «YpaBHEHUS U HEpaBeHCTBa», «Hayana maTemMaTHueckoro anaamnsa», « MHOXECTBa U



norukay. Bce ocCHOBHBIE COiepKATEIbHO-METOUYECKUE JTMHUU U3yUatOTCs Ha MPOTSHKEHUH JIBYX
neT oOydeHHUs Ha YPOBHE CPETHETo 00IIero oopa3oBaHus, €CTECTBEHHO JOTOIHSIS IpYT ApyTra U
MOCTETICHHO HACHIIAsICh HOBBIMH TeMaMu U pasfenamu. JlaHHBIA y4eOHBIM KypcC SIBISETCS
WHTETPATUBHBIM, TOCKOJIBKY OOBEIUHSET B ceOe COAepKaHHE HECKOJBKUX MaTeMaTHYEeCKHX
JTUCIHIUTAH, TAKKX Kak anreOpa, TPUrOHOMETPHsI, MaTEMaTHUYECKHI aHAIH3, TEOPUS MHOXKECTB,
MaTeMaTH4deckas Joruka u apyrue. [lo mepe Toro kak oOydarommecs OBIaeBaloT BcE Oolee
IIMPOKAM  MaTeMaTUYeCKUM  almaparoM, Yy HHUX TIOCIEAOBaTeNbHO (QOpMUpYETCS U
COBEPILEHCTBYETCSI YMEHUE CTPOUTh MATEMATUUYECKYIO MOJIENb PEaIbHOM CUTYyaIluu, TPUMEHSTh
3HAHUSA, TONYYCHHbIE MPH U3YYCHHH YYeOHOTO Kypca, NS PEIICHUsS CaMOCTOSTEIHHO
chopMyJIMPOBAHHON MaTEeMaTUYECKOM 3a/1a4H, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.
CopepxarenbHO-MeTOIMYEeCKas TUHUS «UnCIa U BRIYUCICHUSD 3aBepIaeT GOpMUPOBAHUE
HABBIKOB HCIIOJIb30BAHUS JCUCTBUTEIBHBIX YHCEI, KOTOpOE OBLJIO HA4YaTO HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpeaHero obiiero oopazoBanus 0oco00e BHUMaHUE YACISeTCS
(OpMUPOBAHHUIO HABHIKOB PAIMOHAIBHBIX BBIUMCICHHM, BKIIOUYAIONINX B CeOS MCMOJB30BaHUE
pa3nUYHBIX (GOpM 3alKMCH 4YHCIA, YMEHHE JeNaTh MPHUKUAKY, BBIMOITHITh NPUOIMKEHHBIC
BBIYHCIICHHS, OIICHUBATh YHCJIOBBIE BBIPAKEHUS, paboTaTh ¢ MaTeMaTUYECKUMH KOHCTAHTAMHU.
3HaKOMBIE 00YUYAOIUMCSI MHOKECTBA HATYPAIIbHBIX, IENBIX, PAIIMOHAIBHBIX U JEHCTBUTEILHBIX
YyuCceNl JIOMOJIHSIOTCS MHOXECTBOM KOMILIEKCHBIX YHCell. B KaxaoM M3 3THX MHOMXECTB
paccMaTpuBalOTCS CBOMCTBEHHBIE €My crienuuyueckre 3aadd W OTepaluu: JIeJICHUe Hallelo,
OTEPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENBIX YHCEN, 0COObIe CBOWCTBA PAIMOHATIBHBIX U
UPpaIlMOHANLHBIX YHCEN, apu(hMEeTHUIECKUE OTepaliy, a TAKKe U3BJICUCHUE KOPHS HATypaTbHON
CTENEHW Ha MHOKECTBE KOMIUIEKCHBIX 4Mcell. biaromapsi mociaeaoBaTelibHOMY paclIupeHHUIo
Kpyra HCIOJIb3yEMbIX YUCEI M 3HAKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHHUS ISl PeLICHUs
pa3IMYHBIX 337124 GopMHUpYyeTCsI MPEACTABICHUE O EAMHCTBE MaTEMAaTUKN KaK HAYKH U €€ pOJId B
MIOCTPOCHUU MOJIETICH PEaTbHOTO MUPA, IMUPOKO UCIONIB3YIOTCs 00001IEHNE H KOHKPETU3aIIH.
Jluans «YpaBHEHHsI U HEPABEHCTBA» pealM3yeTCs] Ha MPOTSHKEHUH BCETO OOy4YeHHUS Ha
YpOBHE CpeaHero oO0Iero o0pa3oBaHMs, IIOCKOJIBKY B KaxaoMm pasaene [Iporpammbl
MPEyCMOTPEHO PEIIeHHEe COOTBETCTBYIOMIMX 3a/ad. B pe3ynpTaTe 0Oydaroniuecs: OBIIaJeBAIOT
pa3IMYHBIMM ~ METOAAMHU pEIICHUS palUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTeNIbHbIX,
norapuMUYECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CHUCTEM, a TaKKe 3ajad,
coaepxamux napamerpsl. [lomydeHHbIE yMEHHUSI LIMPOKO HMCHOJB3YIOTCS MPHU HCCIEIOBAHUU
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHOM, P PEIICHUH MPUKIATHBIX 3a7a49 U 33/1a4 HA HAXO0XKICHUE
HauOOJBIINX U HAMMEHBINUX 3HaUeHUN QyHkumu. JlaHHas copeprkaTellbHas JIMHUS BKIIOYACT B

ce0s Takke (GopMHUpOBaHHME YMEHHUH BBINONHATH pacuéThl Mo (opmynam, Mpeodpa3zoBaHUs



palOHAaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUM, a TAKXKE BBIPAKEHUI,
coZepKalMX cTeneHn M Jjorapupmel. braromapss u3yueHuro anreOpanyeckoro Marepuana
NPOUCXOIUT JalbHEHIIee pa3BUTHE AJITOPUTMHUYECKOTO W AOCTPAKTHOTO  MBIIUICHHS
o0yyaromuxcs, GOpMHUPYIOTCS HABBIKM JIEAYKTUBHBIX PACCYKICHUH, pabOThl ¢ CUMBOJIbHBIMU
¢dbopmamu, TpeACTaBICHNS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJE PAaBEHCTB U HEPaBEHCTB.
Anrebpa npeziaraet 3p¢GeKTUBHbIC HHCTPYMEHTHI JUIsl peIIeHHs] TPAaKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 3aJ1a4, HaIJIsJHO JIEMOHCTPUPYET CBOM BO3ZMOXKHOCTH KaK SA3bIKa HAYKU.

ConepxatenbHo-MeToandeckass JTUHUS «DYHKIMU U TpaQUKH» TECHO NeperuieTaeTcs ¢
JAPYTUMH JIMHUSAMH Yy4eOHOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aéT MOCIEI0BATEIbHOCTD
u3ydyeHus: Mmarepuana. lV3yueHWe CTENeHHOH, IMoKa3aTeIbHOM, JorapuMuUUeckoil
TPUTOHOMETPUUYECKUX (DYHKITHI, UX CBOHCTB M Irpa(UKOB, UCTIOIb30BaHUE (PYHKIUHN IS pEILICHUS
3a7a4d U3 IPYruX y4eOHBIX MPEIMETOB U pealIbHON )KU3HHU TECHO CBSI3aHO KaK C MaTEMAaTUYECKHM
aHAJIM30M, TaK U C PELICHUEM ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM OosblI0e BHUMaHKE yACTSIeTCS
(bopMHpPOBaHKIO YMEHHSI BEIpAXXaTh (POpMyJIaMHi 3aBUCUMOCTH MEX/y Pa3IMUHBIMU BETUUNHAMH,
UCCIIeIOBATh IMOJyuYeHHbIE (PYHKIMH, CTPOUTH MX rpaduku. Marepuan 3TOH comepiKaTelbHOM
JIMHUY HAlEJICH Ha Pa3BUTHUE YMEHUHN U HABBIKOB, MIO3BOJISIIOLIUX BBIPAXKaTh 3aBUCUMOCTH MEKY
BEJIMYMHAMHU B Pa3lU4YHON (opMe: aHAIUTUUYECKOH, rpaduyeckoit u cioBecHoil. Ero uzyuenue
CIOCOOCTBYET pAa3BUTHIO AITOPUTMHYECKOTO MBIILIICHUS, CIHOCOOHOCTH K OOOOIICHHI0 |
KOHKPETHU3aLUHU, UCIIOJIb30BAHUIO AHAJIOTHM.

CopepxarenpHas nuHus «Hagana mMaTeMaTnyeckoro aHaan3ay» IMO3BOJISIET CYLIECTBEHHO
pacuIMpuTh KPyT Kak MaTeMaTHUECKUX, TaK U MPUKJIAHBIX 33144, JOCTYITHBIX 00yYarouMCs, TaK
KaK y HUX TOSBIAETCS BO3MOXHOCTh CTPOUTH TPapHKHU CIOKHBIX (YHKUIHH, ONPENeNiTh UX
HauOOJbIINE U HAUMEHBIINE 3HAUYEHUS, BBIYUCIATD TUIOMAAN (GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH UM YCKOpPEHHs IIpoleccoB. JlaHHas conepXKaTellbHas JIMHUAS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHMS MATEMATUYECKUX MOJECIIEH PEAJIBHBIX CUTYaLUH, [I03BOJIIET HAXOIUTh
Haujydllee peuieHue B IPUKIAAHBIX, B TOM 4YHCJIE COLMAIBHO-DKOHOMHYECKUX, 3aJayax.
3HaKOMCTBO C OCHOBaMHM MaTE€MaTHUYECKOI'O aHAJIN3a CIIOCOOCTBYET pa3BUTHIO abCTPaKTHOTO,
(bopManbHO-IOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pPacHO3HABAThH
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTUKU B HayKe, TEXHUKE M HCKyccTBe. OOydaromuecs: y3HAIOT O
BBIJIAIOIINXCS pe3yJIbTaTax, MOJyYEeHHBIX B XOJI€ Pa3BUTHS MAaTEMAaTHKH KaK HAayKu, U 00 ux
aBTOpAX.

ConepxatenbHo-MeToAMYeCKass JHUHUS «MHOXECTBa M JIOTHKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXKECTB M MATEMaTUYECKOM JIOTMKU. TeO0peTHMKO-MHOKECTBECHHBIC

NPEJCTAaBICHUS TMPOHU3BIBAIOT BECh KYpC IIKOJBHOM MaTeMaTWKH M IpejiaraloT Haubosee



YHHUBEPCAJbHBIN S3bIK, OOBEIUHSIOMMNN BCE pas3feibl MAaTeMAaTUKU U €€ MPHIOKEHHH, OHH
CBA3BIBAIOT pa3HbIC MAaTEMATUYECKUE NUCLMIUIMHBI U UX IPWIOKEHUS B eauHOoe 1enoe. [loatomy
BaXHO JaTh BO3MOXHOCTh OOydYarolleMycsi MOHHUMAaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTEMAaTHUKH U UCII0JIb30BATh €T0 JUUIS BBIPAXKEHUS CBOUX MbICIIEH. JIpyriM BasKHBIM
IIPU3HAKOM MAaTEMaTUKH KAaK HAayKM CIEIyeT IPU3HAaTh CBOWCTBEHHYI0 €W CTPOrOCTb
000CHOBAHUH U CJIEJOBAHUE ONPEICIEHHBIM MIPaBHIaM ITOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C DJIEMEHTaMU MaTEeMaTUYEeCKOM JIOTHMKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIIICHUS
o0yyYaromuxcs, MO3BOJISIET UM CTPOUTb CBOM PACCYXKACHUS HAa OCHOBE JIOTMUECKUX MPaBUII,
(dbopmMHpyeT HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yuebHOM Kypce «Anrebpa u Hayana MaTeMaTHYECKOTO aHATN3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOT0 MOJAEIHPOBAHUS, KOTOpPbIE TMPH3BaHBl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB ITIOCTPOCHHUS MOJCIIEH PEAIbHBIX CUTyallUi, UCCIECIOBAHUS ITUX MOJECIIEH C IIOMOLIBIO
ammapara aiareOpbl 1 MaTeMaTHYeCKOro aHalIM3a, MHTEPIPETAllMH TOJTYYEeHHBIX PE3yJIbTaTOB.
Takue 3amaHus BIUIETEHBI B KaXKAbIM W3 PA3CiIOB IPOrPAMMBI, IIOCKOJIBKY BECh MaTepHall
yu4eOHOro Kypca LIMPOKO HCIONB3YyeTCs ISl peIleHUs] NMPUKIAAHBIX 3anad. llpu pemenun
peanbHBIX MPAKTHUECKUX 3a/1a4 00yJaroIuecs pa3BUBal0OT HAOII0AATEIbHOCTh, yMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCHOIB30BATh AHAIOTHIO, 0000IaTh 1 KOHKPETH3UPOBATh
npobnemy. JlesaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DEIICHHUS TPHKIATHBIX —3a/1ad
OpraHusyercss B TIpollecce M3Y4YeHHs BCeX TeM YydeOHoro kKkypca «Aurebpa u Hauana
MaTEeMaTUYECKOr0 aHAJIA3a.

Ha u3yuyenue yuebHoro kypca «Anredpa 1 Hadajga MaTeMaTHYECKOTO aHAJTN3a» OTBOAUTCS

272 yaca: B 10 kitacce — 136 yacos (4 yaca B Heeno), B 11 kitacce — 136 yacos (4 yaca B HEZEIIO).



COAEPKXAHUE OBYUEHUA

10 KJIACC

Yuciia 1 BBIYUCICHUSA

Parmonansheie uncna. OOBIKHOBEHHbBIE U JIECSTUYHBIC OPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenne apoOeit M MPOLEHTOB JUIsl PEIIeHUs] TPUKIIAJIHBIX 3a7a4 U3
Pa3JIMYHBIX OTPACIIEH 3HAHUM U PEaIbHOMN KU3HU.

JlelicTBUTENbHBIE YKCcTa. PalMoHanpHble W MppAalMOHANbHBIE YMCia. ApH(pMETHYecKHue
OllepallMi C JEHUCTBUTEIBHBIMU 4YucIaMU. MOZIyib NEUCTBUTEIBHOIO YHMCJIA U €ro CBOMCTBA.
[TpubnukEHHBIE BBIYMCICHUS, TpaBWJIa OKPYIJICHUS, TNPUKUAKA M OIEHKAa pe3ylbTara
BBIYMCIICHH.

Crenens ¢ nensiM nokazateneM. bunom HeroTona. Vcnonb3oBanue moaxosiieit popmsl
3aIMCH NEUCTBUTENBHBIX YUCEII ULl PELICHUS TPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTYpaJbHOW CTEIIEHH U €Tr0 CBOICTBA.

CreneHp C palMOHAIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JAECHCTBUTEIbHBIM
[I0Ka3aTeNeM.

Jlorapudm uucna. Coiicta norapudma. JlecaTuuHble U HaTypalbHbIEC JOTapU(PMBbI.

CuHycC, KOCMHYC, TaHT€HC, KOTAHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YKMCIIOBOTO apryMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHUS U YpaBHEHM-CIIEACTBUs. HepaBeHCTBO, pelleHe HEPaBEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS LEIBIX U APOOHO-PALMOHATIBHBIX YPABHEHUIH U HEPABEHCTB.
MHoOrouieHs! OT OAHOU IEPEMEHHOM. [[e1eHne MHOro4IeHa Ha MHOTOWIEH C OCTaTKOM. Teopema
be3y. Muorounensl ¢ nensiMu kodguientamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTENICHH U KOPHHU.

HppannonanbHele ypaBHeHUsA. OCHOBHBIE METO/IbI PELIEHUS HPPALIMOHAIBHBIX YPaBHEHUIA.

ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHMSI TI0KA3aTEIbHBIX YPaBHEHUIA.

[IpeoOpa3oBanue BBIpAKEHUN, COACPIKALIMX JIOTAPU(MBIL.

Jlorapupmuueckue ypaBHeHHA. (OCHOBHBIE METOIBl PEIICHHUS JIOTapUPMHUYECKUX
YPaBHEHHUH.

OcHoBHbIe TpUroHoMerpudeckue (opmynel. I[Ipeobpa3zoBaHne TPUTOHOMETPUUECKUX

BBIpaKCHU. Pelienre TpuroHoOMeTpu4eCKuX ypaBHEHUM.



PemeHne cucrem JMHEMHBIX ypaBHEHUH. Marpuina CUCTEMBl JIMHEHHBIX YPaBHEHUU.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHUE €r0
3HAYEHUs, IPUMEHEHNE ONPENEIUTENS sl PEILIEHUS] CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemienne
MIPUKJIAJHBIX 3a/1a4 C ITOMOILBIO CUCTEMBI JIMHEWHBIX ypaBHEHUH. MccnenoBanyue nocTpoeHHOU
MOZEJIH € ITOMOILBIO MAaTPUL] U ONPEACIIUTEIICH.

ITocTpoeHHe MaTeMaTU4ECKUX MOJEIECH pEalbHOM CUTYallMU C IIOMOLIbIO YPABHEHUU U
HepaBeHCTB. [IpMeHeHrne ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MaTeMaTUUECKUX 3a1ad U 3a7a4
U3 PA3IUYHBIX 00JIaCTe! HAYKU U peallbHON KHU3HH.

DYyHKUMH U TPAPUKHU

@Oyukiys, crnocoObl 3amanus (QyHkuuu. B3anmmuo obOpatnble (yHkimn. Kommosuims
¢byukuuit. I'paduk pyHkmu. SneMeHTapHbIe IpeodpazoBaHus rpauKoB QyHKIUI.

OO6nacTtp ompeneneHuss 1 MHOXKecTBO 3HaueHui ¢yHkuuu. Hynmun ¢pynkunu. [IpomexyTku
3HAaKOMOCTOSIHCTBA. UETHhIe M HeuéTHhle QyHKuMU. [lepuogmueckue ¢yHkuuu. ITpomexyTku
MOHOTOHHOCTH (YHKIIMH. MakCUMyMbl U MUHUMYMBI ¢yHKIuu. Hambonbliiee 1 HauMeHbIIee
3Ha4YeHUs PYHKINUU Ha IPOMEXKYTKE.

Jlunelinas, KBaJpaTU4YHas U JPOOHO-THHENHHAs PYHKINHU. DIeMEHTapHOEe UCCIIEI0OBaHUE U
MOCTPOCHHE UX TPaPUKOB.

Crenennas (pyHKIMS C HAaTypalbHBIM M LIEJbIM Moka3ateneM. EE cBoiicTBa u rpaduk.
CBoiicTBa 1 rpaduK KOpHS N-0il cTeneHu Kak (PyHKIMH OOpaTHOHM CTENEHH C HaTypalbHBIM
[I0Ka3aTeNeM.

[Toka3zarenbHas U Jorapupmuueckas pyHKIUHN, X CBOMCTBa U rpaduku. Mcnoas3oBaHue
rpaduKoB (pyHKIUH U1 pelieHns ypaBHeHUH.

Tpuronomerpuueckass OKpPYKHOCTb, OIpENEICHUE TPUTOHOMETPUUYECKUX (QYHKUIUIH
YKCIIOBOTO apryMEHTA.

@OyHKIIMOHAIBHBIE 3aBUCUMOCTH B pealIbHBIX Tpoleccax U ABleHUsX. ['paduku pearbHbIX
3aBHCUMOCTEN.

Havana maTeMaTH4eCKOro aHajmusa

INocnegoBaTeIbHOCTH, CIIOCOORI 3aaHHUs IIOCIEI0BAaTENILHOCTEH. MeTon MaTeMaTHIECKOM
MHAYKIMU. MOHOTOHHBIE M OIPAaHUYEHHBIE IOCJIENOBATEIBLHOCTU. VMcTOpHs BO3HUKHOBEHUS
MaTEeMaTHYECKOr0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass M reoMeTpuueckas Iporpeccud. beckoHeyHO — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0ecKOHEUHO YOBIBAIOLIEH T'€OMETPHUYECKONW MPOTrpPEeCcCHH.
JIuHelHBII M BKCIOHEHUManbHBIM  pocT. Yucino e. dopmyna CIO0XKHBIX IPOLEHTOB.

Hcnonp30BaHne IpOrpeccuy sl peLIeHHs] pealIbHbIX 3a]1a4 IPUKJIaJHOTO XapaKkTepa.



HenpepoiBable QyHKIMM 1 UX cBOHCTBA. ToUkM pa3pbiBa. ACUMITOTHI IPpaUKOB ()yHKITHIA.
CaoiicTBa (hyHKIMI HENPEPHIBHBIX HAa OTpe3ke. MeToJl MHTEPBAJIOB JJIsl PEIICHUS] HEPaBEHCTB.
[TpuMeHeHne CBOWCTB HETIPEPBHIBHBIX (DYHKLINH NSl peIICHHs 3a1a4.

[lepBas u Bropas npousBoaHble GyHKUIUHU. OnpeneneHue, reOMeTpUIecKuid U GU3NIeCKun
CMBICJI IPOM3BOTHON. YpaBHEHUE KacaTelbHOM K rpaduky QyHKIIUH.

[Tpou3sBoHbIE 371eMeHTapHBIX (GyHKIMNA. [Ipon3BOIHAS CyMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3UIIUH (PYHKITH.

MHoxkecTBa H JTOTHKA

MHoecTBO, onepalMy HaJl MHOXECTBAMM M MX cBoWcTBa. /lnarpammel Oinepa—Benna.
IIpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOIO almapara Ui ONHUCAHMS PEAIBHBIX IIPOLECCOB H
SIBJICHUI, TIPU PEIICHUH 3a]1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTH4YEeCKOro  OOBEKTa,  CIEICTBHUE,

A0Ka3aTCJIbCTBO, PABHOCUJIBHLIC YPABHCHUS.

11 KJIACC

Yuciia 1 BbIYUCICHUSA

Harypanbuble u nensle uucna. IIpuMeHeHHE NPU3HAKOB JEIMMOCTH LEIBIX YHCEIl,
HauOobIMi o0muid aenutens (nanee — HOJl) u Haumenbinee obmee kpatHoe (manee — HOK),
OCTAaTKOB I10 MOJYJIIO, alropuT™Ma EBKnnia U1 peleHns 3a1a4 B LEJIbIX YUCIaX.

KommnekcHble uwncna. AusreOpanyeckas M TpUrOHOMETpuyeckas (OpMBbI  3amucu
KOMILIEKCHOTO 4Hclia. ApupMeTHIecKre ornepanuyu ¢ KOMIUIEKCHBIMU 4yuciaaMu. M3o0pakeHue
KOMIUIEKCHBIX YHMCENl Ha KOOpAnHaTHOU miuockoctu. @opmyna Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOrO uucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCeNl JUIs pelIeHus (PU3HUYECKUX H
F€OMETPUYECKUX 3a/1ad.

YpaBHeHUs M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT00op KOpHEH TPUTOHOMETPUYECKHX YPAaBHEHHH C IOMOUIbIO TPUTOHOMETPUUECKOMH
OKPY’KHOCTH. Pernienue TpuroHoMeTpuyeCcKuX HEpaBEeHCTB.

OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHBIX U JIOTAapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METOIBI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/BI PELIECHHSI CUCTEM U COBOKYITHOCTEN palliOHAIBHBIX, UPPALIMOHAIBHBIX,

MoKa3aTeJIbHBIX U JIOTapU(PMUUECKUX YPABHEHUI.



YpaBHEHHUs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

IIpuMeHeHHe ypaBHEHHN, CUCTEM WM HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHUX 3a1ad U
3ajjad W3 Ppa3IMYHBIX OO0JIaCTe HAayKd W pPEajlbHON >KU3HM, WHTEpHpEeTalus IOJy4eHHBIX
pe3yabTaToB.

DYyHKUMH U TPaPUKHU

I'padux xommnozunuu ¢yHkuuit. ['eomerpuueckue obpa3pl ypaBHEHUH M HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduKH.

I'paduueckue MeTOAbI pelIeHUs] ypaBHEHHH 1 HepaBeHCTB. | paguueckue MeToIbl peleHus
3a/1a4 ¢ IapaMeTpPaMH.

Hcnonb3oBanue rpadukoB (GyHKUUN [UIsI UCCICTOBAHHS MPOIECCOB U 3aBHUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 JAPYTUX yU4eOHbIX MPEAMETOB U PEATbHOM KU3HHU.

Hayana MmaTeMaTH4eCKOro aHAJIHM3a

[TpumMeHeHre MPOU3BOAHOM K UCCIIEAOBAHUIO (DYHKIIMKA HA MOHOTOHHOCThH ¥ SKCTPEMYMBI.
Haxoxnenne HauboIbIIIero 1 HANMEHbBIIET0 3HAYSCHUI HeTIPEPhIBHOW (DYHKIIUU HA OTpE3Ke.

[IpuMeHeHHEe NPOU3BOMHOM I HAXOXKACHMS HAWIY4dlIEro pEeUIeHUs B IPHUKIAIHBIX
3ajjavax, A ONpPEIeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOTO (GopMysol wuim
rpauKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpasHbIX. IlepBooOpasHbie 3EMEHTapHBIX
¢byukuuid. [IpaBuia HaX0XKAEHUS TIEPBOOOPA3HBIX.

Nurerpain. ['eomerpuyeckuii CMBICI HHTErpajia. BeluuciaeHue onpeneaéHHoro HHTerpaia
no ¢opmyne Herorona-Jlelouuna.

[IpumeneHne wWHTErpana A HAXOXKACHUS IUIOMAACH TUIOCKUX (GUryp u o0bBEMOB
T€OMETPUYECKUX TEIL.

[Tpumeps! pemennit quddepeHranbHbIX ypaBHEHHH. MaTeMaTHueckoe MOACTHPOBaHNE

peanbHBIX MPOIIECCOB C MOMOIIBIO U] PepeHINaTbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA YUYEBHOI'O KYPCA
«(AJITEBPA W HAYAJIIA MATEMATHYECKOI'O AHAJIU3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIIUTAHMS

cOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMM  OOydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIIECTBA, MPEJICTABIICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIITMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpHI, OMPOCHI W APYroe), yMEHHE B3aMMOJCHCTBOBATH C COIMAILHBIMH HHCTUTYTaMU B
COOTBETCTBUM C UX (PYHKIIMSIMU U Ha3HAYCHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKON TPaXKAAHCKON MACHTUYHOCTH, YBOXKEHUS K MPOILIOMY U
HACTOSIIEMY POCCHUIMCKONW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMKEHHSIM POCCUUCKUX
MAaTEMaTUKOB U POCCUKMCKONM MAaTEMaTUYECKOM WIKOJbI, MCHOJB30BAHUE ATUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJOTHUSAX, chepax SKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

OCO3HAHWE JyXOBHBIX IICHHOCTEH  pOCCHUHCKOrOo  Hapona, cQOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, ITHUECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIKEHUM HAyKH U JCSTENbHOCThIO YUYEHOIO, OCO3HAHHE JUYHOTO BKJIAJa B IMOCTPOCHUE
yCTOHYHBOTO OYyIyIIEro;

4) 3cTeTUYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAsl SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3a/1ay, PEIICHUH, PACCYKICHHI, BOCIPUUMYUBOCTh K MAaTEMaTHUYECKHM acCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuveckoro BoCnUTAHMSA:

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHATh MATEMAaTHUECKHE 3HAHUS B HHTEpEcax 370POBOTO
u Oe3omacHOro o0Opasa >KU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (370pOBOE
nuTaHue, cOATAaHCUPOBAHHBIN PEKUM 3aHITHIA M OTAbIXA, peryyspHas Gu3ndeckas akTUBHOCTH ),
(u3HYECKOe COBEPIICHCTBOBAHUE MPH 3aHATUSX CIIOPTUBHO-03I0POBUTEIHHON JIEITETLHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY.Zly, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HHTEpEC K Pa3IUYHBIM cdepam

HpO(l)eCCHOHaHBHOﬁ ACATCIIBbHOCTH, CBA3aHHBIM C MaTeMaTHKOM U e& MMPUITIOXKCHUAMU, YMCHHC



COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymield mnpodeccud U Ppeannu30BBIBATH COOCTBEHHBIE
KM3HCHHBIC IUIaHbI, TOTOBHOCTh M CIIOCOOHOCTb K MAaTeMaTHYECKOMY OOpa30BaHHIO H
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAaKTUYECKHX 3a/1a4 MaTeMAaTUYECKON HAIlPaBICHHOCTH;

7) 3K0JI0rMYeCKOr0 BOCTIUTAHMSI:

C(OPMHPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYpHI, IOHMMAaHHE BIHMSHUS COLUAIBHO-
SKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOAHONM M COLMAIBHOM Cpelbl, OCO3HAaHUE
r7100aJIbHOTO XapaKTepa 3KOJOrMYECKUX MPO0IIeM, OPHEHTALIHSI Ha TPUMEHEHUE MaTeMaTHUECKUX
3HAHUH 1S peleHns 3a1a4 B 00J1aCTH OKPYKAroIei Cpe/ibl, INTAaHUPOBAHHUE TIOCTYITKOB U OILICHKH
UX BO3MOXHBIX ITOCJIEICTBUM IS OKPYIKAIOIEH Cpesl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKd U OOILECTBEHHOM MpPAaKTUKW, MTOHHUMaHHE MAaTEMaTHYECKOW HAayKH Kak cepsl
YeJIOBEYECKON JEATENbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAUUMOCTH JJIS Pa3BUTHUS IIUBHIU3AIIH,
OBJIa/ICHUE SI3bIKOM MAaTEMaTHKU M MaTeMaTHYECKON KyJIbTYypOi KaK CPEJICTBOM MO3HAHHS MHUPA,
TOTOBHOCTb OCYIIECTBIISITh MPOCKTHYIO M MCCIIEI0BATEIbCKYIO AATEIbHOCTh HHIUBUIYaTbHO H

B IpYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jornyeckue AJeMCTBUSA:

BBISIBJISITh U XapaKTePU30BaTh CYIISCTBEHHBIC TNMPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUA MEXAy TOHATUSAMHU, (OPMYIHUPOBATH OMNPEICICHUS TOHSITHIA,
yCTaHABIMBATh CYIIECTBEHHBIM TPU3HAK KIACCU(PUKALMK, OCHOBaHUs Il 0000IeHus u
CpPaBHEHUS, KPUTEPUHU IPOBOJAMMOTO aHAJIN3A;

BOCIPUHUMATh, (DOPMYIHpPOBATH W MPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAUTCIbHBIC H
OTpHIIaTeNbHbIC, EANHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TIPOTHUBOpEYHs B (haKTax,
TaHHBIX, HAOMIOACHHUSX W  YTBEPXKICHUSX, TMpeAsaratb KPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JIeJIaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U WHIYKTHUBHBIX

YMO3AKJIOUYEHUH, YMO3aKIOUEHHI 110 aHAJIOTUH;



MIPOBOJIUTH CAMOCTOSITEIIFHO JIOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (TIpsIMBIE U OT
NPOTHBHOTO), BBICTPAaWBaTh apPryMEHTAlMI0, NPUBOAUTH MPHUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHUS U BHIBOJIBI,

BBIOMPATH CIIOCO0 peleHns yueOHOH! 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHS,
BbIOMpPATh HanOoJIee MOIXOAAIINHA ¢ YYETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue NeHCTBUA:

MCITIOJIb30BAaTh BOIPOCH! KaK MUCCIEI0BATEIbCKIUI HHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH
BOMPOCHI, (DUKCUPYIOIIME NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO, MHCHHE;

NPOBOJUTH CAMOCTOSITENIPHO — CIUIAHUPOBAHHBIA  AKCIEPUMEHT, HUCCIEAOBAHHE II0
YCTQHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SIBJICHHUS, IPOLECCA, BBISABICHUIO
3aBUCUMOCTEHN MEXly 00BEKTaMH, SBICHUSMH, IPOLIECCAMHU;

CaMOCTOSITENILHO (hOpMYITUPOBaTh 000OIIEHNSI U BBIBOJBI 10 pe3yJbTaTaM MPOBEIEHHOTO
HaAOJIOICHNUS, UCCIIEOBAHMS, OLIEHUBATh JOCTOBEPHOCTD IMOJTYUYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB H
0000IIIeHHIT;

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATh MPEAMOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHSX.

Padora ¢ undopmanmueii:

BBISIBIISATH IE(UIMTH HHPOPMALIUH, JAHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOMPOC M IS
peleHHs 3a/1auH;

BbIOMpaTh WHPOpPMALMIO M3 HCTOYHUKOB  PA3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3HpOBAaTh W HWHTEPIPETUPOBATh MHGOPMAIMIO pA3TUYHBIX BUAOB U (opMm
MIPECTABIICHHS;

CTPYKTYpPHUPOBATh HHPOPMALINIO, TPEICTABIATH €€ B pa3INYHBIX (pOpMax, HIUTIOCTPUPOBATH
rpaduyuecky;

OLIEHUBATh HAAEKHOCTH MHGOPMAIMM IO CAMOCTOATENBHO  C(HOPMYyIUPOBAHHBIM

KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPcaIbHbIE YueOHbIE 1eliCTBUS

O0menue:

BOCHpI/IHI/IMaTb 58 (I)OpMyJII/IpOBaTL Cy)K,Z[GHI/ISI B COOTBCTCTBUU C yCJIOBI/ISIMI/I n nejsiMu
OGH.[QHI/IH, SICHO, TOYHO, FpaMOTHO BI:Ipa)KaTI: CBOIO TO‘IKy 3peHI/ISI B yCTHBIX U IIHCBbMCHHBIX

TCKCTAaX, JaBaTh MMOACHCHUS IO XO4Y PCHICHUA 3a/1a4, KOMMCHTHUPOBATDH HOJIy‘ICHHBIfI PE3YJIbTAT,



B X0z€ OOCYXXIECHHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKAaeMOH TeMblI, MPOOIEMBI,
pemaemMoi 3a/1a4M, BBICKAa3bIBaTh WJCH, HAllEJICHHbIE Ha MOMCK PEIEHHs, COMOCTaBISATh CBOM
CYXJIEHUS C CYXXACHUSAMHU APYTUX YYaCTHUKOB JMANOra, oOHapy>KWBaTh Pa3IMuMe U CXOJCTBO
MO3HILIMH, B KOPPEKTHOU opme (hopMyInpoBaTh pa3HOIIACHSs, CBOM BO3PAKEHHS,;

NPEJCTABIATh PE3YJIbTaThl PEIICHUS 3aJaud, SKCIEPUMEHTAa, HCCIEIOBAHUS, NPOCKTa,
CaMOCTOSITENIHO BBIOMPATh (hOpMaT BBICTYIUICHHS C YUETOM 3a7a4 NMPE3CHTAUN U OCOOCHHOCTEN

ayIUTOPHH.

PeryasiTuBHbIe yHHBepcalbHble Y4eOHbIe AeiicTBUSA

Camoopranuzanus:

COCTABJIATh IUIAH, JITOPUTM pPELICHHs 3aJaud, BBIOMpATh CIOCOO peleHHs ¢ YYETOM
UMEIOIINXCS PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

BJIaJIeTh HABBIKAMHU TTO3HABATENFHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUN
U MBICIHUTENBHBIX MPOIECCOB, HX PE3yJNbTaToOB, BIAACTh CIIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJISI ITPOLIECCa U pe3yIbTaTa PEeIeHNs MaTeMaTHUECKOM 3a/1auu;

NPEIBUAETh TPYIHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTh NPH PEIICHUH 33/]a4l, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, AHHBIX, HANIEHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa IIETH U YCIOBUAM, OOBSCHITh IPUIHHBI JOCTHKEHUS
WIA HEAOCTIKCHHS pe3yJbTaToB JCATEIbHOCTH, HAXOIUTh OHIMOKY, JaBaThb OLEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

MOHMMAaTh M HUCIIOJIb30BaTh MPEUMYIIeCTBa KOMAaHIHOW M MHIUBUAYaIbHOU pabOTHI Ipu
pemieHMH y4eOHBIX 3ajJay, MPUHUMATh LEJNb COBMECTHOM JeATENbHOCTH, IUIAHUPOBAThH
OpPraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeneniaTh BUIAbI paboT, TOTOBApHBATHCS, OOCYXKAATh
MIPOLIECC ¥ PE3YNIbTAT PabOThHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (0OCykIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBD» ¥ UHBIE), BBITIOJIHATE CBOO YaCTh paOOTHI U KOOPAUHUPOBATH CBOU ACUCTBUS C APYTUMH
YJieHAaMH KOMaHJbI, OIICHWBAaTh KAayeCTBO CBOETO BKJAJa B OOLIMI HPOAYKT MO KPUTEPHSIM,

c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUS.



NPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenust B 10 kJiacce oOyyaromIMHCS MOJYYUT CIEAYIOUINE MpeAMETHBIC
pe3yabTaThl MO OTIENbHBIM TeMaM paloueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havaja
MaTEMaTHUYECKOI0 aHAJIN3a»:

Yucna ¥ BbIYMCTICHHUSA:

CBOOOJHO OINEPUPOBAThH MOHATUSMU: PAIIMOHAIBHOE YHCIIO0, OECKOHEUHAs! TePHOANMYECKast
IpoOb, TPOIEHTHI, UPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX U JCUCTBUTEIHHBIX
qKcell, MOYJIb IEUCTBUTEIBHOTO YUCIIA;

MPUMEHSATH IPOOH U MPOLEHTHI [Tl pEIICHUs MPUKIATHBIX 3a/1a4 U3 Pa3IHYHBIX OTpacien
3HAHUH U PEaJIbHOM KU3HU;

NPUMEHATh TPUOMMKEHHBIC BBIUMCICHUS, TPABUIA OKPYTJICHHS, NMPUKUAKY U OICHKY
pe3yJibTaTa BIYUCIICHU;

CBOOOJHO ONEpPHPOBATh IOHATHEM: CTENEHb C IEJbIM IOKa3aTeJeM, HCIOIb30BaTh
MOIXOAAITYI0 (OpMY 3alUCH ACUCTBUTENBHBIX YHCEN Ui PEIICHUS MPaKTHUYECKUX 3ajad |
IIPE/ICTaBICHUS] JaHHBIX;

CBOOOHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTENCHH;

CBOOOJTHO ONIEPUPOBATH MOHATHEM: CTETIEHb C PALIMOHAIBHBIM IT0Ka3aTeleM;

CBOOOJHO OINEPHPOBATH MOHATUSAMH: Jorapu(M 4YHCIA, ICCATUYHbIE U HATypaJbHbBIC
norapupMbl;

CBOOOJHO OINEPHPOBATH MOHATUSAMH: CHHYC, KOCHHYC, TQHT€HC, KOTaHICHC YHCIOBOTO
apryMeHTa;

OIIEpUPOBAThH OHATUSMHU: APKCUHYC, APKKOCUHYC ¥ ApKTaHI'€HC YUCIOBOIO apIyMEHTAa.

YpaBHeHUS M HEPABEHCTBA:

CBOOO/THO ONIEPUPOBATH MOHATUSMU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCHIILHBIC
YPaBHEHUS U YpaBHEHUS-CIICICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHATh pa3IMYHbIC METOJbl PEIICHHs palMOHANBHBIX U APOOHO-PALMOHATBHBIX
YpaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB Ul PEILICHUSI HEPABEHCTB;

CBOOOJHO ONEpUpPOBATh MOHATHSAMH: MHOTOUYIEH OT OJHOW NEepPEeMEHHOW, MHOTOWIEH C
HEJIBIMU K03 () (DUITUeHTaMu, KOPHU MHOTOUYICHA, IPUMEHSTh JAeJICHHE MHOTOYJICHa HA MHOTOYJICH
¢ ocratkoMm, Teopemy besy u reopemy Buera juis pemenus 3anad;

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIa,
ONpEAENUTENIb MAaTpullbl 2 X 2 W €ro IeOMETPUYECKUH CMBICH, MCIOJIb30BaTh CBOMCTBA

OIPCACIINUTCIIA 2 x2 AJId BBIYHUCIICHHA €0 3HAYCHUSA, ITPUMCHSATH OMPCACIIUTCIN AJId PCHICHUSA



CHCTEMBbl JIMHEHHBIX YpaBHEHHH, MOJEIMPOBATH pealibHble CUTYallMd C TOMOIIbIO CHCTEMBI
JUHEWHBIX YPaBHEHUH, WCCIEAOBaTh IIOCTPOECHHBIE MOJETH C I[OMOINBI0 MAaTpull H
OTIpeIeNIUTENICH, UHTEPIIPETUPOBAThH MTOMYyYEHHBIH pe3yIbTar;

HCII0JIb30BaTh CBOMCTBA IEHCTBUI C KOPHAMU /7S IPe0Opa30BaHus BbIPAKEHMUI;

BBIMIOJIHATh ~ MPEOOpPa30BaHUsI YHUCIOBBIX  BBIPAKEHHM, COAEP)KAIIMX CTENEHH C
palMoHaIbHBIM MOKa3aTeNeM;

UCTOJNB30BaTh  CBOMCTBA JorapupmMoB Il  IpeoOpa3oBaHUS  JIOTapHPMHUUECKUX
BBIPAKCHU;

CBOOOJHO  OINEPUPOBAaTH  MOHATHUSMHU:  HMPpPALMOHANbHBIC,  IOKa3aTeNbHbIE U
norapupMUUECKUEe ypaBHEHHUs, HAXOJUTh UX PEIICHHs C MOMOILIbI0 PABHOCHIIBHBIX IEPEXO0JI0OB
WJIN OCYILECTBIISS IPOBEPKY KOPHEH;

NPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuUYeckne (opMmynsl is  mpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJHO OIEPUPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, TPUMEHATH
HE00X0uMBbIe (POPMYJIBI TSl pEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHHUH;

MOJICIUPOBATh pEAIbHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTABIATh BBIPAKCHHS,
yYpaBHEHMs, HEpPaBEHCTBA [0 YCIOBHUIO 3a/auyM, HCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
MCTIOJIb30BAHUEM alllapaTa ajareopsl.

DOyHKIUH U rpaguKH:

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: (YHKIHSA, CHOCOOBI 3alaHUs (YHKLIUH, B3aUMHO
oOpatHble (QYHKIUH, KOMIO3UIMS (YHKIMHA, rpaduk (YHKIHU, BBIIOIHATH 3JEMEHTapHBIC
npeoOpa3oBaHus rpaguKoB (HyHKIIHIA;

CBOOOJHO OIEPHPOBATH MOHATUSMH: OO0JIACTH ONPEACNCHHS W MHOXECTBO 3HAUYCHUH
¢byHKUMH, HYIW GYHKINH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OIEPUPOBATH MOHATUAMHU: UYETHBIE U HEU€THHIC (DYHKIMH, MEPUOJUUECKUE
(GYHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIHH, MAKCUMyMbl M MHHUMYMBI (DyHKIUH,
HauOoJIbIlIee M HaUMEHbIIIee 3HaYeHHE (PYHKIIUU Ha TPOMEKYTKE;

CBOOOJHO OIEPUPOBATH MOHATUAMU: CTENEHHAas (YHKIMS C HATypaJIbHBIM M LEJIBIM
nokasaresueM, rpaduk CTENeHHON (YHKIMH C HaTypaJbHBIM U LEJNBIM IOKa3aTeieM, rpaduk
KOpHS N-0 CTETEeHHU KaK (YHKIUU OOpAaTHOM CTENEHH C HaTypaJIbHBIM MTOKa3aTeseM;

ONEpPUPOBATh TOHATHSAMM: JIMHEWHAas, KBaJpaTW4Has W JAPOOHO-TMHEHHas (yHKINH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIC0OBAaHUE U TIOCTPOCHUE UX TPa(HKOB;

CBOOOJHO OINEpPHPOBATH MOHATHAMHM: IMOKa3aTeNbHas W Jorapupmuueckas (yHKLIUU, UX

CBOWCTBA U TpaMKu, UCIIOIB30BATh UX I'PApUKH JUISl PEIICHHS YPaBHEHHIA;



CBOOOJHO ONEpPUPOBATh MOHATHAMHU: TPUTOHOMETPHUYECKAS OKPY)KHOCTB, OIpENEICHUE
TPUTOHOMETPHUYECKUX (DYHKIIMN YHUCIOBOTO apTryMEHTa;

UCTOJb30BaTh Ipaduku (QYHKIUH AN MCCIIEIOBAaHUS MPOIECCOB M 3aBUCUMOCTEH mpu
pelIeHNH 3aJa4 U3 JPYTUX Y4eOHBIX MPEIMETOB U PEalbHOM XKU3HH, BBIpaXaTh (HopMylamu
3aBUCHUMOCTH MEKIYy BEITUYUHAMU;

Havyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OIEPUPOBATH MOHATHUAMU: apupMeTHdecKass U TreoMeTpudecKas Mporpeccus,
0eckoHeuHO yObIBarOIIasi FreOMETpUIECcKasl MPOrPecCcHsi, TMHEHHBINA U SKCIIOHEHIIUAIBHBIA POCT,
(dbopMya CI0KHBIX POLIEHTOB, UMETh NIPEJCTABICHUE O KOHCTAHTE;

HCIOJIb30BaTh IPOIPECCUU JIJISl PELIEHMsSI pEalIbHBIX 3a/1a4 PUKIIAJHOIO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  MOHSATHSAMM:  IIOCJIEAOBATENILHOCTh,  CIOCOOBI  3a/aHUs
IIOCJIEI0BATEIILHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE ITOCJIEI0BATEIbHOCTH, IOHUMAaTh OCHOBBI
3apOXKICHUS] MAaTEMaTUYECKOT0 aHaJIM3a KaK aHajIn3a OECKOHEYHO MaJbIX;

CBOOOJHO ONEPHPOBATH MOHATUSAMH: HENPEpbIBHBIE (DYHKIMHM, TOYKH pa3pbiBa rpaduka
(byHKIMH, aCHMOTOTHI Tpaduka GyHKIUY,

CBOOOJHO OINEpHPOBATH MOHATHEM: (YHKIMS, HENpepbIBHAash Ha OTpe3Ke, NPUMEHATH
CBOWCTBA HEMPEPBIBHBIX (DYHKLMUH IS peIICHHs 3a/1a4;

CBOOOJHO ONEpPUpPOBATh IMOHATHUSAMHU: TiepBas W BTOpas NPOM3BOJAHBIC (YHKIIMH,
KacaTenpHas K rpaduky QyHKINY;

BBIUUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOT'O U KOMITO3UIIMHU IBYX (DYHKITHIHA,
3HATh MPOU3BOHbIC FTTEMEHTAPHBIX (DYHKITHIA;

UCTIOJIb30BATh TE€OMETPUUYECKHI U (PU3UUECKUI CMBICI IIPOU3BOIHOM JUIsl peIICHHS 3aad.

MHoXkecTBa H JIOTHKA:

CBOOO/THO ONIEPUPOBATH MOHATHAMU: MHOXKECTBO, OTIEPALIUU HaJl MHOKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapaT Jisl ONMCAHUS PEATBHBIX NIPOLIECCOB U
SIBJICHHI, TIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX PEAMETOB;

CBOOOJHO ONEpUPOBATh TMOHATHSAMHU: ONpEICICHHE, TEOpeMa, YypaBHEHHE-CIEICTBUE,
CBOWCTBO MaTEeMaTU4YECKOIO OOBEKTa, JOKa3aTeNbCTBO, PABHOCWIBHBIC ypaBHEHHUA U
HEPaBEHCTBA.

K xonmy oOyuenust B 11 kJiacce oOyyaromIMHCS IMOJYYUT CIEAYIOLINE MpeAMETHBIC
pe3yabTaThl MO OTNENbHBIM TeMaM paloueil mporpamMMbl yuyeOHOro Kypca «Ajiredpa u Havaja
MaTEMaTHUYECKOI0 aHAJIN3a»:

Yucaa ¥ BHIYHCJIEHUS



CBOOOJHO ONEpUPOBATH MOHATUSMHU: HATypajJbHOE U IEJ0€ YHUCIO, MHOXECTBa
HaTypaJIbHBIX U LENbIX YHCEN, UCIIOIB30BaTh NMPU3HAKU AeauMmocTu nenslx uucesn, HOJ[ u HOK
HaTypaJIbHBIX YMCEJl AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBknnaa;

CBOOOJTHO OTNIEPUPOBATH MMOHATHEM OCTATKA 110 MOJIYJIIO, 3aIIMChIBATh HATYPAJIbHbIC YHCIIA B
Pa3IMYHBIX O3UIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEpUPOBATh MOHATHSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qHCce, MPEJICTaBIATh KOMIUICKCHBIE YHCIa B alreOpandeckoil M TPUTOHOMETPUYECKoil dopme,
BBINOJIHATH apU(PMETUYECKHE ONepalii C HUMHU U N300paXkaTh Ha KOOPIUHATHOM IIIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJHO  OINEPUPOBaTH  MOHATHUSMHU:  HMPpPALMOHANbHBIC,  TOKa3aTeNbHbIE U
norapupMHUECKUE HEPABEHCTBA, HAXOAUTh X PELICHHUS C TOMOIIBIO PABHOCHIIBHBIX IIEPEX0/I0B;

OCYIIECTBIISATH OTOOP KOPHEH MPH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO ONEpUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, INPUMEHATH
HE00X0AuMBbIe (POPMYJIBI TSl pEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUCTEMA M COBOKYITHOCTb YPaBHEHUH U HEPABEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBUS, HAXOAUTH PEIICHUs CUCTEMBI U COBOKYITHOCTEN
palMOHANBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX U JIOTAapU(PMHUUYECKUX YpaBHEHHH H
HEPABEHCTB;

pemaTh paloHaJlbHBIE, HWpPpalMOHAJbHBIC, IIOKa3aTelbHble, Jorapudpmuyeckue u
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, COAEPIKAIINE MOAYJIM U IapaAMETPBI;

NPUMEHSATH TpadUuecKrue METOIbI ITIsl pEILICHHUs YPaBHEHUI U HEPABEHCTB, a TAKXKE 3a/1a4 C
napameTpamy;

MOJICIUPOBAaTh pEAIbHbIE CHUTYallMd Ha S3bIKe anreOpbl, COCTABIATh BBIPAKCHHS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI T10 YCIIOBHIO 3a/1a4H, CCIIEI0BATh TIOCTPOCHHBIE MOEIN
C UCTIOJIb30BAHUEM arrapara aareOpbl, HHTEPIPETUPOBATh MOTYUYESHHBIH pe3yibTar.

DOyHKIUH U rpaguKH:

CTPOUTH TpapUKH KOMIO3ZUIUHN (PYHKIMIA C MOMOIIBIO 3JIE€MEHTApHOIO HCCIEIOBaHUSA U
CBOWCTB KOMITO3UIIMU ABYX (DYHKITHIA;

CTPOUTH FreoMeTpudeckre 00pa3sl ypaBHEHUH U HEPABEHCTB HA KOOPIUHATHOM TJIOCKOCTH;

CBOOOHO ONIEPUPOBATH MOHATHAMU: TPAPUKH TPUTOHOMETPHUECKUX (QYHKIIHA;

NPUMEHATH (PYHKIIUH [T MOJCIMPOBAHUS U UCCIIEIOBAHHS PEATIbHBIX MTPOIIECCOB.

Havyana maTeMaTH4eCKOro aHaJImM3a:

UCTOJNb30BaTh MPOU3BOJHYIO JJs HCCIeNOBaHMA (PYHKIMM HAa MOHOTOHHOCTH U

JKCTPEMYMBI;



HaXOJUTh HauOoJIblIee U HAMMEHbIIee 3HaUeHUs (PYHKIIMN HENPEPHIBHOW Ha OTPE3KE;

UCTIOJIb30BATh MPOU3BOAHYIO Ul HAXOXICHUS HAWIYUIIETO PEIICHUS B MPUKIAIHBIX, B
TOM YHCIIE COLMAIbHO-3KOHOMUYECKHX, 3a/la4yax, JUId ONPEACICHUS CKOPOCTH M YCKOPEHHS
npoiiecca, 3alaHHoro (opMyJIoi MU rpaduKom;

CBOOOJHO OMEPUPOBATH MOHATUAMU: IEPBOOOpA3Has, ONPEACIEHHBIN HHTETPall, HAXOAUTh
NEpBOOOPA3HbIE ANIEMEHTAPHBIX (YHKIHMA W BBIYMCIATH WHTErpaid mno Qopmyne HproToHa-
JleiiOnma;

HaXOJUTh IUIOUIA/IU TIOCKUX (QUTYp B 00BEMBI TEJ C TOMOILBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MAaTeMaTHYECKOM MOJICIMPOBAHUM Ha MpPUMEPE COCTABJICHUS
muddepeHIInaTbHBIX YPaBHEHHI;

pemaTh NpUKJIaJHbIe 3a/1a4i, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U (PU3HUECKOTO

XapakTepa, CPpEACTBAMH MATCMATUYICCKOT'O aHAJIN34a.



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, CHCTEMAaTH3AIUS 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 onpenenuTens A 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.
Haubonpliee n HauMeHblIee 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 (pyHKIH 00OpaTHOM 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 Perienne 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 IPUKIIAHOTO
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 IIpuMeHeHHEe CBONMCTB 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: "[IponzBoanas” 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
(GyHKUIMH 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"
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[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 MHTerpaa 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 TPUTOHOMETPUUYECKHIX

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 MeToabl pemieHUs
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

46




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, UHTEPIPETALU 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 Jlorapugmuueckue CUCTEMbI ¢ TapaMeTpamMu

114 TpuronomeTpudeckue ypaBHEHHUs C

napameTpamu
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115

TpuroHomeTpruyeckue HEpaBEHCTBA C
napameTpamu

116

TpUroHomMeTpUYECKre CUCTEMBI C
rnapameTpamu

117

[TocTtpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIEJIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPABHEHUN C
napameTpamu

118

[TocTtpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIEeH peaabHbIX
CUTYalHi C MOMOILBIO CUCTEM YPaBHEHUH C
napameTpamu

119

[TocTtpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIEeH peaabHbIX
CUTYalHi C MOMOILBIO CUCTEM YPaBHEHUH C
napameTpamu

120

KonrponsHas pabora: "3anaqn ¢
napamerpamu”

121

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

122

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

123

[ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHU"

124

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

125

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

126

[ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS
3HaHuii: "HepaBeHncrtsa"
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127 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS )
3HaHui: "[Ipon3BoaHas u €€ npuMeHeHue"
128 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS )
3HaHui: "[Ipon3BoaHas u e€ npuMeHeHue"
129 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS )
3HaHui: "[IponsBoaHas u €€ npuMeHeHue"
130 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS )
3HaHui: "MHTErpan u ero npumMeHeHue"
131 [ToBTOpeHme, 06001IEeHNE, CHCTEMAaTH3AIUS )
3HaHui: "Oyukun"
132 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS )
3HaHui: "Oyukun"
133 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS )
3HaHui: "Oyukun"
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AIINS )
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10

51




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJLHOMN ITIPOI'PAMMBbBI

10 KVIACC
Koxn .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHEro 001mero 06pa3oBaHus
pe3yJabTara
1 Hucna 1 BBIYMCIECHUS
11 OmnepupoBaTh MNOHATHSAMM: PALUOHAIBHOE M JEHCTBUTEIHLHOE YHUCIIO,
OOBIKHOBEHHAS U IECATHYHAS IPOOb, POLIEHTHI
12 BbinonH;ITL apu(MeTHYECKUEe OINepalud ¢  palHoOHAIBHBIMU U
JeMCTBUTENILHBIMU YNCIIaAMHU
13 BomonHATe  NpUOMMKEHHBIE — BBIYUCICHHS,  HCHOJIb3YA inaBI/ma
OKpYTJICHUS, JIeNIaTh MPUKUAKY U OLICHKY Pe3yJIbTaTa BHIYUCICHUH
OmnepupoBaTh MOHATUSMH: CTENCHb C IIEJBIM MOKa3aTejeM, CTaHIapTHas
14 ¢dopma 3amucH IEHCTBUTEIBHOTO YMCIA, KOPEHb HATYpaJbHOW CTEICHH;
WCTOJIb30BATh MOAXOIAIIYI0 (OPMY 3aIUCH JACHCTBUTENBHBIX YUCET JUIS
pelIeHus MPaKTUYECKUX 3a7a4 U MPEICTaBICHHS JaHHBIX
OnepupoBaTh NOHATHAMH: CHHYC, KOCHHYC M TaHTEHC IMPOU3BOJILHOTO
1.5 yIia; KCIOJIb30BaTh 3allUCh MPOM3BOJIBHOIO yrjla dYepe3 oOpaTHbIC
TPUTOHOMETPUYECKHE (DYHKIIMU
2 YpaBHEHHUs U HEPABEHCTBA
OmnepupoBaTh MOHATUSAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, LIENIOE,
2.1 paLuoOHAIBHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
29 BoimonHATe  mpeoOpa3oBaHUsl TPUTOHOMETPHUUECKUX BBIPAKECHUH H
pemaTh TPUrOHOMETPUYECKHE YPAaBHEHHS
BrImonHATe peoOpa3oBaHus LENbIX, PALMOHATBHBIX U HPPAIMOHATBHBIX
23 BBIPQ)KEHUH W pellaTh OCHOBHBIE THIIBI II€NBIX, PALMOHAIBHBIX H
UppalMoHaIbHBIX YPaBHEHHUI U HEPABEHCTB
24 [IpuMeHsATh YpaBHEHUS W HEPABEHCTBA ISl PEIICHUS MaTeMaTHYECKUX
3a]a4 ¥ 3a/1a4 U3 PA3IMYHbIX 00JIacTei HAYKH U pealbHOM KU3HH
MogenupoBaTh pealibHble CUTYallMd Ha S3bIKE anreOpbl, COCTaBIAThH
2.5 BBIPA)KCHUS, yPAaBHEHHS, HEPABEHCTBA 10 YCIOBHIO 3a[ayH, UCCIIEI0BATh
MIOCTPOSHHBIE MOJIENH C HCIIOJIb30BAaHUEM arrapara areOpbl
3 OyHKIUH U TpapuKH
OnepupoBaTh NOHATHUAMH: (YHKIHS, CIOCOOBI 3aJaHus (PyHKIUH,
3.1 o0acTh OmpeneNeHUsT U MHOXECTBO 3HAuYeHUH (QyHKUUHM, rpaduk
(byHKIMHU, B3aUMHO OOpaTHbBIE (PYHKITHH
39 OnepupoBaTh NOHATHUAMH: YETHOCTh M HEYETHOCTh (DYHKIUH, HYIH
' (GYHKINHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA
33 Vcnonb3oBathk rpaguky GyHKIMHI U1 penieHns ypaBHeHUN
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Ctpoutb W uuTaTh TrpaQuKH JTMHEHHOW (QYHKUWH, KBaJIPATUYHOM

34 (GyHKIMH, CTENeHHOHN (PYHKIMH C IIeTTBIM TIOKa3aTeIeM
Hcnonb3oBate Tpapuku (GYHKUMH A7 HCCIENOBAHUS MPOIECCOB H
35 3aBUCUMOCTEH MpHU PELICHWU 3aJad U3 JIPYTUX Y4eOHBIX MPEAMETOB H
' peambHOM  JKM3HHM, BbIpaXaTh (QOPMYyJIaMU  3aBUCHUMOCTH  MEXKAY
BEJIMYMHAMU
4 Hayana maTemaTnueckoro aHaausa
41 OnepupoBaTh MOHATHAMHU: IOCIEAOBATEIBLHOCTh, apUpMeTHdecKas H
reoMeTpHuuecKas porpeccun
OnepupoBaTh NOHATHAMU: OECKOHEYHO YOBIBAalOIIas TreoMeTpudecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAalOIIEH TE€OMETPUUYCCKOM
IIpOrpeccuun
4.3 3amaBaTh MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnons3oBaTh CBOMCTBA IOCJIEIOBATEIBHOCTEM M IIPOrPECCUM Ul
peLIeHNs pealIbHBIX 3aJa4 IPUKJIAJIHOTO XapaKTepa
5 MHoOXkecTBa U JIOTHKA
5.1 OnepupoBarh NOHATHAMH: MHOXKECTBO, ONI€paLMK HaJl MHOXECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT M  ONMCAHMS
52 peanbHBIX IPOLIECCOB U SBJICHUH, IPU PEILICHUH 33124 U3 IPYTUX yUEOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATHUAMHU:  OIpPEAEICHHE, TEOpPEMa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
TR IIpoBepsiembie HPeI[MeTHbIe pe3yJIbTaThbl 0CBOCHHSI OCHOBHOM
D o0pa3oBaTeIbHON NPOrpaMMBbI CpeHero o0mero o0pa3oBaHus
1 Hucna 1 BBIYMCIECHUS
OnepupoBaTh NOHATUAMM: HATypaJbHOE, LEJIOE YHUCIIO; HCIIONIb30BaTh
1.1 MIPU3HAKN JIEJIMMOCTH LEJIBIX YMCEJl, PA3IokKEHHE 4YHCIa Ha IPOCThIE
MHOKUTENH JUIsl pELICHUs 3a]1a4
1.2 OnepupoBarh MOHATHEM: CTENEHb C PAllMOHATIBHBIM MOKa3aTeIeM
13 OmnepupoBaTh NOHATUSAMHU: JIOTapU(PM YUCIIA, NECITUIHBIC U HATYypaIbHbIC
norapupmbl
2 YpaBHEHHUs U HEPABEHCTBA
[IpuMeHsATH CBOMCTBA CTENEHM [UId IPeoOpa3oBaHUSA BBIPAKECHUH,
2.1 OIEpUPOBaTh TMOHATUSAMU: IOKA3aTEIbHOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TI0KA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BoimonHATe npeoOpa3oBaHUs BBIPAKEHHUN, COJEpXKAIIUX JIOTapu(MBI,
2.2 OIEPUPOBATH MOHATUAMU: JOTAPUPMHUECKOE YPABHEHUE U HEPABEHCTBO;

penaTh OCHOBHBIE THITbI JJOTApU(PMHUECKUX YPAaBHEHUN U HEPABEHCTB
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2.3

Haxonuts pemenus npocTeUInX TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATHAMU: CUCTEMA JIMHEWHBIX YPaBHEHUN U €€ PEIICHHUE;
HCIIONIB30BAaTh  CUCTEMY JIMHEWHBIX  ypaBHEHUM Ul PEIUICHUS
MIPAaKTUYECKUX 3a/1a4

2.5

Haxomutre  pemieHuss  OPOCTEHIIUX  CHUCTEM U COBOKYIIHOCTEH
palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

2.6

MOI[GHI/IpOBaTB PCAJIBHBIC CHUTyallUM Ha A3bIKC 2UII‘€6pBI, COCTaBJIATH
BBIPAKCHUSA, YPAaBHCHUSA, HCPABCHCTBA U CUCTCMBI 11O YCJIIOBUIO 3aJadvH,
HCCIICA0BATh MOCTPOCHHBIC MOJICIN C UCIIOJIb30BAHUECM allriapara anrerH

OyHKIWH U TpaduKu

3.1

OnepupoBaTh MOHATHAMHU: TepHOANYEcKass (YHKLUUS, POMEKYTKH
MOHOTOHHOCTH ()YHKIIMM, TOUYKH IKCTpeMyMa (YHKUUH, HauOoOJbIIee U
HaMMEHbIIIee 3HAUeHUS (PYHKIIMHM Ha MPOMEXKYTKE; UCIOIB30BATh MX JUIS
uccle1oBaHus (pyHKINH, 3aJaHHOM rpaduKkoM

3.2

OmnepupoBaTh NOHATHAMU: TpaPHUKH MOKa3aTEIbHOMN, TOrapuPMHUUECKON U
TPUTOHOMETPUYECKHX (PYHKIMI;, u300pakaTb MX Ha KOOPIMHATHOM
TUIOCKOCTH M UCTIOJIb30BATH JIJIsl pEIICHUs YPaBHEHUI U HEPaBEHCTB

33

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu  JTHHEHHBIX
YPaBHEHMH U HCIIONB30BaTh HX [UIS PELICHUS CUCTEMBI JHHEHHBIX
YpaBHEHUN

34

Hcnonb3oBate Tpapuku (QYHKUMH A7 HCCIENOBAHUS MPOIECCOB H
3aBUCUMOCTEH U3 APyTruX yu4eOHBIX AUCIUILTIH

Hagama MaTeMaTH4ueCcKOro aHaiamn3a

4.1

OnepupoBaTh TMOHATUAMHU: HENpepbIBHAas (QYHKUUS, MPOU3BOJHAS
(GYHKIMH; HCIOJIb30BaTh TI'EOMETPUYECKUH U (PU3HYECKHH CMBICT
IIPOU3BOJHON JUUIS PELICHUS 3a1a4

4.2

HaxonuTe  TNpOM3BOAHBIE  DJIEMEHTAapHBIX  (YHKUMUH,  BBIYHCIATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO (DYyHKIIHIA

4.3

Hcnonp3oBaTh  MPOM3BOAHYIO Ui MCCIEIOBaHUSA  (DYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO I'pahuKOB

4.4

Hcnonp3oBaTh MPOU3BOAHYIO IJId HAXOXIACHUSA HAWJIYUHICTO pPCHICHUA B
MPUKIIAAHBIX, B TOM YHUCJIC COUAJIBHO-3KOHOMUYCCKHUX, 3aadax

4.5

OmnepupoBaTh NOHATHSAMH: TEpBOOOpa3Has M UHTErpal; MOHUMATh
reOMETPUUECKUI U (PU3UYECKHI CMBICIT HHTETpajia

4.6

Haxonute mepBooOpa3Hble 3J€MEHTapHBIX  (QYHKIHHA, BBIYHCIATDH
uHTerpai no gopmyne Hetorona — JleitOnuma

4.7

Pemarn MPUKIAAHBIC 3a1a41, B TOM YHUCJIC CONUAJIbHO-OKOHOMUYCCKOI'O U
(I)I/I3I/I‘IQCKOF 0 XapakTepa, CpCACTBAMU MATCMATUYCCKOI'0 aHaJin3a
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC
IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
Koxn
1 Hucna 1 BBIYMCICHUS
Parmonanbueie  ymucna. OOBIKHOBEHHBIE M JIECATHYHBIE JpoOM, TPOLIEHTHI,
OeCKOHEeUHbIe  TEepUOJMUYEcCKUue  apodu.  Apudmernyeckue  omepanud  C
1.1 panMoHaIbHBIMU YMCIIAMH, NPeoOpa30oBaHUs YHMCIOBBIX BhIpakeHUi. [Ipumenenue
npo0eil M MPOLIEHTOB JUIsl PEIICHUs] NMPUKIAJHBIX 3a7ad W3 pa3IMYHbIX OTpaciel
3HAHUH U PEAIbHOM )KU3HU
JeucTBurenpHble  4yucia.  PanvoOHanmbHBIE M UPpPALMOHAIBHBIE  YHCIIA.
1.2 | Apudmernyeckue omnepauuud ¢ JIeHCTBUTENbHBIMU uuciamMu. [IpuGnmxéHHble
BBIYMCIICHUS, IPaBUIJIa OKPYIJIEHHUS, IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIUUCICHUM
Crenenp ¢ mensiM nokaszareneMm. CrannmaptHas ¢opma 3arnucu JIeHCTBUTEIBHOTO
1.3 yucna. Vcnonp3oBanue moaxojsiiend (GopMbl 3alUCH JEHCTBUTEIBHBIX YUCEN IS
pelIeHNs TPAKTUYECKUX 3a]a4 U IPEICTaBICHNS JaHHBIX
1 4 Apudmernueckuit KOIVJeHL HaATypaJbHOU creneHu. J[eHCTBUsS ¢ apuMeTHUECKUMHU
KOPHSIMHM HaTypaJbHOW CTEIIEHU
15 CuHyCc, KOCHMHYC M TaHIE€HC YHCJIOBOIO aprymeHra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOI0 apryMeHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHUs
29 IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
TPUTOHOMETpUYECKHE (HPOPMYJIBI
73 VYpaBHeHHe, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellleHHE HepaBeHCTBA. Meton
UHTEPBAJIOB
2.4 | Pemenue Henbix U JpoOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppalMoHaIbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPAaBHEHUN
27 IIpumeHeHne ypaBHEHMI M HEPABEHCTB K PEILICHUIO MAaTEMaTUYECKUX 3a/1a4 U 3a/1a4
U3 PA3IMYHBIX 00JIACTEeH HAYKH U pPeaIbHOM KU3HH
3 OyHKIUH U TpapuKH
31 @Oyukius, cnocoObl 3amanus QyHkuuu. I'padux dyHxmum. B3zaumHo oOpaTHbIe
' byHKIMN
39 OOnacte ompeneneHUs M MHOXKECTBO 3HadeHWH ¢yHkimu. Hymum ¢yHkuumm.
' [IpomexyTKH 3HAKONOCTOSAHCTBA. YETHBIC M HEUETHBIC (PYHKLIUU
33 Crenennast GyHKUUS C HATYPaJbHBIM U IENIBIM NOKa3areneM. E€ cBoiicTBa u rpaduk.
' CBoiicTBa u rpaduk KOpHS 1-0ii CTETIEHU
34 Tpuronomerpuueckass OKpyKHOCTb, ONpEACICHUE TPUTOHOMETPHUYECKUX (PYHKITHIA
YHCJIOBOIO apryMeHTa
4 Hagaya maTemaTnueckoro aHaausa

55




41 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IOCIEAOBATEALHOCTENH. MOHOTOHHEIE
MIOCJIEI0BATEIBLHOCTHU
Apudmernueckass U TeoMeTpHuUecKas Mporpeccud. beckoHeyHO yObIBaromas
45 | TEOMETpHYECKas MPOrpeccHs. Cymma OeckOHEYHO YOBIBAIOLIEH TeOMeTpUYecKOi
nporpeccun. Dopmyia CIOXKHBIX IPOLEHTOB. lCIoib30BaHME MNPOTpPeEcCUU IS
pELIeHNs pealIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa
5 MHoOXkecTBa U JIOTHKA
MHoxecTBO, omepauuu HaJl MHOXecTBamH. Jluarpammsl Oiinepa — BeHHa.
5.1 IIpumeHeHNEe TEOPETHKO-MHOKECTBEHHOI'O ammnapara JJil ONHUCAaHUS PpealbHBIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33]a4 U3 APYTUX Y4eOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10KA3aTEIBCTBO
11 KVIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Hucna 1 BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1eIMMOCTH LENbIX YHCEN
1.2 Crenens ¢ paMoHaIbHBIM ITOKa3aTeneM. CBOWCTBA CTENEHU
1.3 Jlorapudm umcna. JlecATHUHbIE U HATYpPAJIbHBIE JOTapHUPMbI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [IpeoOpazoBaHne BBIpAKEHHIA, COACPIKALINX JIOTAPU(DMBI
2.2 IIpeoOpazoBaHne BEIpAKEHHA, COACPIKALINX CTEIICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IlokasaTenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
26 CI/ICT?MBI JUHENHBIX zfpaBHeHm”I. Pemenue npukiaaHbIX 3a/1a4 C IOMOILBIO CUCTEMBI
JIMHENHBIX YpaBHEHUM
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUH U HEPABEHCTB
)3 [IpumeHeHNne ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTUUECKUX 3a/1a4
W 337124 U3 pa3InYHbIX 001acTeil HAYKH U peatbHOM KU3HU
3 OyHKIUH U TpaPuKH
Oynkius. [lepuoanueckue ¢ynkiuu. I[IpomMexyTKM MOHOTOHHOCTH (DYHKIIMU.
3.1 MaxkcumymMbl ¥ MHUHUMYMBI (yHKiuu. HaunOonblnee M HauMeHbllee 3HAYCHUE
(GYHKINU Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TpaUKH
33 [TokazatenbHas u orapudmuyeckas GyHKIHH, UX CBOWCTBA U TpapuKu
34 Hcnonb3oBanue rpadukoB GyHKIUN A7 pelIeHUs] YpaBHEHUH U JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB QGyHKIMIA JUTSI HCCTIETOBAHUS MTPOIIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpPbIE BO3HUKAIOT IIPU PEIICHUH 3aja4 U3 APYTHX YUeOHBIX MPEAMETOB U PeaIbHOM
AKU3HU
4 Hagana maTemaTnueckoro aHaausa

56




4.1 HenpepoiBHble pyHKIMU. METO HHTEPBAJIOB JJIS pEIICHUS HEPABCHCTB
4.2 [TpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKHI CMBICI TPOU3BOIHOM
43 [IpousBonHbIe 3MeMEHTApHBIX (QYyHKUUH. DOpMynbl HAXOXKICHHS MPOU3BOIHOMN
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKIIUN
[IpuMeHeHre TPOM3BOJHOW K HCCIENIOBaHMIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 SKCTpeMyMbl. HaxoxkaeHre HauOOoJIbIIer0 W HAaMMEHBIIEro 3Ha4eHUs (DYyHKIMHU Ha
OTpE3KE
45 [IpuMeHeHre POU3BOJHOM I HAXOKICHUS HAWIIy4IlIEero peuieHus: B IIPUKIIAIHBIX
' 3ajayvax, JUIsl ONpeIeNIeHUs] CKOPOCTH MpoLecca, 3alaHHOTr0 popMyIIoi win rpadukom
4.6 IlepBooOpa3nas. Tabiuma nepBooOpasHbIX
47 WuTerpan, ero reoMeTpuueckuii u (pu3ndeckuii cMbIci. Bbluncienue uHTErpana mo

¢dbopmyne Hetotona — JleiiOnuna

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOMN ITIPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBEpPsSIeMOro .
D o0pa3oBaTeIbHON NPOrpaMMBbI CpeHero odmero o0pa3oBaHus
1 Hucna 1 BBIYMCIECHUS
11 OnepupoBaTh MNOHATHAMM: PALUOHAIBHOE M JEHCTBUTEIHLHOE YHCIIO,
' OOBIKHOBEHHAS U JIECATHYHAS IPOOb, POLIEHTHI
1o BommonHATe  apudmMeTHUeckue omepald  C  PAalUOHAIBHBIMU |
' JeCTBUTENILHBIMU YNCIIaAMHU
13 BoimmonHATe  npuOMMKEHHBIE  BBIYUCICHHS, HUCHOJNB3Ys  IpaBHUIa
' OKpYTJICHUS, JIeNIaTh MPUKUAKY U OLICHKY Pe3yJIbTaTa BHIYUCICHUH
OmnepupoBaTh MOHATUSAMH: CTENCHb C IIEJBIM MOKa3aTejeM, CTaHIapTHas
14 ¢dopma 3amucH IEHCTBUTEIBHOTO YHCIA, KOPEHb HATYpaJbHOW CTEIEHH;
' MCTOJIb30BaTh MOAXOAIIYI0 (OPMY 3aIUCH JACHCTBUTENBHBIX YHCET JUIS
peleHusl MPaKTUYECKUX 3a7a4 U MPEICTaBICHHS JaHHBIX
OnepupoBaTh NOHATHAMH: CHHYC, KOCHHYC M TaHTEHC IMPOU3BOJILHOTO
1.5 yIia; MCIOJIb30BaTh 3allUCh MPOM3BOJIBHOIO yrjla dYepe3 oOpaTHbIC
TPUTOHOMETPUYECKHE (DYHKIIMU
2 YpaBHEHHUs U HEPABEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, LIENIOE,
2.1 paLuOHAIBHOE, UPPALMOHAIIBHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
29 BoimonHATe  mpeoOpa3oBaHUsl TPUTOHOMETPHUUECKUX BBIPAKECHUH H
' pemaTh TPUrOHOMETPUYECKHE YPAaBHEHHS
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BrImonHATE peoOpa3oBaHus LENbIX, PAMOHATBHBIX U HPPAIMOHATBHBIX

23 BBIPQ)KEHUH W pellaTh OCHOBHBIE THIIBI II€NBIX, PALMOHAIBHBIX H
UppalnMoHaIbHBIX YPaBHEHHI U HEPABEHCTB
24 [IpuMeHsATh ypaBHEHUS W HEPABEHCTBA JUJIsl PEIICHUS MaTeMaTHYECKUX
3a]a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTei HAYKH U pealbHOM KU3HH
MogenupoBaTh pealibHble CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
2.5 BBIPA)KECHUS, yPAaBHEHHS, HEPABEHCTBA 10 YCIOBHIO 3a7[ayH, UCCIEI0BATh
MIOCTPOSHHBIE MOJIENH C HCIIOJIb30BAaHUEM arrapara areOpbl
3 OyHKIUH U TpapuKH
OnepupoBaTh NOHATHUAMH: (YHKIHS, CIOCOOBI 3aJaHus (PYyHKIUH,
3.1 o0JIacTh OmIpeJeNeHNs M MHOXECTBO 3HA4YeHUH (QyHKUUHM, rpaduk
(byHKIMH, B3aUMHO OOpaTHbBIE (PYHKITHH
39 OnepupoBaTh NOHATHUSAMH: YETHOCTh M HEYETHOCTh (DYHKIUH, HYIH
' (GYHKINH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonb3oBathk rpaguky GyHKIUHN U1 pelieHus ypaBHeHUN
3.4 Ctpoutb W uuTaTh TrpauKH JTMHEHHOW (QYHKUUH, KBaJIPAaTUUHOM
' (GyHKIMH, CTENeHHOHN (PYHKIUH C IIeTTBIM TIOKa3aTeIeM
Hcnonb3oBate Tpapuku (GYHKUMH A7 HCCIENOBAHUS MPOIECCOB H
35 3aBUCUMOCTEH MpHU PELICHWU 3ajad U3 JIPYTUX Y4eOHBIX MPEAMETOB H
' peambHOM  JKM3HHM, BbIpaXaTh (QOPMYyJIaMU  3aBUCHUMOCTH  MEXKAY
BEIMYMHAMU
4 Hauana MmaTemMaTu4eckoro aHanmsa
41 OnepupoBaTh MOHATHAMHU: IOCIEAOBATEIBLHOCT, apUpMeTHdecKas H
reoMeTpHUecKasi MPOrpecCHu
OmnepupoBaTh MNOHATHAMU: OECKOHEYHO YOBbIBalOIIas TreoMeTpudecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAalOIIEH TE€OMETPUUYCCKOM
porpeccuu
4.3 3a/maBath MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnons3oBaTh CBOMCTBA IOCJIEIOBATEIBHOCTEM M IIPOrPECCUM Ul
pelIeHHsI peabHbIX 33aa4 NPUKIIAJHOTO XapaKTepa
5 MHoOXkecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUSIMH: MHOKECTBO, ONEPAIIH HAJ MHOXKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA —ammapar Ui ONHCAHHS
5.2 peanbHBIX IPOLIECCOB U SIBJICHUH, IPU PEILICHUH 33124 U3 IPYTUX yUEOHBIX
MPEeIMETOB
53 OnepupoBaTh  MOHATHUSMHU:  OINpENEICHUE, Teopema,  CIE/ICTBUE,

JA0Ka3aTCJIbCTBO
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11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

1

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM
06pa3OBaTe.TILHOI7I nmporpaMmmsbl CpeaHET 0 0611161"0 06pa30BaHI/IH

Yucna 1 BEIUUCIIEHUS

1.1

OHepI/IpOBaTB NOHATUAMU: HATYpPaJIbHOC, LCJIOC YHCIIO; HUCIOJb30BATbH
NpU3HAKHW ACIIUMOCTH MLCJIbIX YHCCI, PA3JI0KCHUC 4YHCIIa Ha MNPOCTHIC
MHOXKUTCIIN OJId pCUHICHUA 3aaa4

1.2

OHepI/IpOBaTB MOHATHUCM: CTCIICHb C PAlIMOHAJIbHBIM IMOKAa3aTCIICM

1.3

OmnepupoBaTh NOHATUSAMHU: JIOTapU(PM YUCIIA, JECITUIHBIC U HATYpaIbHbIC
norapupmbl

2

YpaBHEHHUs U HEPABEHCTBA

2.1

[IpuMeHsATH CBOWCTBA CTENEHM [UId MPeoOpa3oBaHMsA BBIPAKECHUH,
OIIEpUPOBATh IOHATUSAMU: IIOKA3aTEIBHOEC YpPaBHEHUE U HEPABEHCTBO;
pelniaTb OCHOBHBIE TUIIBI [I0KA3aTEIbHbIX YPABHEHUN U HEPABEHCTB

2.2

BoimonHATe npeoOpa3oBaHUs BBIPAKCHHUH, COJEpXKAIIUX JIOTapu(MBI,
OIEPUPOBATH MOHATUAMU: JOTAPUPMHUECKOE YPABHEHUE U HEPABEHCTBO;
penaTh OCHOBHBIE THITBI JJOTApU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB

2.3

Haxonuts pemenus npocTeUInX TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATHAMU: CUCTEMA JIMHEWHBIX YPaBHEHUN U €€ pEIICHNUE;
HCIIONIB30BaTh  CUCTEMY JIMHEWHBIX  ypaBHEHUM Ul PEIUCHUS
MIPAaKTUYECKUX 3a/1a4

2.5

Haxomute  pemeHuss OpOCTEHIIMX  CHUCTEM U COBOKYIIHOCTEH
palMOHAIbHBIX YPABHEHUHN U HEPABEHCTB

2.6

MOI[GHI/IpOBaTB PCAJBHBIC CHUTyallUM Ha A3bIKC 2UII‘€6pBI, COCTaBJIATH
BBIPAKCHUSA, YPABHCHUSA, HCPABCHCTBA U CUCTCMBI 11O YCJIIOBUIO 3aJadvH,
HCCIICA0BATh MOCTPOCHHBIC MOJICJIN C UCIIOJIL30BAHUECM allriapara anrerH

OyHKIWH U TpaduKu

3.1

OnepupoBaTh MOHATHAMHU: TepHOANYEcKass (YHKLUUSA, MPOMEKYTKH
MOHOTOHHOCTH (D)YHKIIMH, TOUYKH SKCTpeMyMa (YHKUUH, HauOOJbIIee U
HaMMEHbIIIee 3HAUeHUS (PYHKIIMHM Ha MPOMEXKYTKE; UCIOIB30BATh UX JUIS
uccleoBaHus (pyHKINH, 3aJaHHON IrpaduKoM

3.2

OnepupoBaTh NOHATHAMHU: TpapHUKH MOKa3aTEIbHOM, T0rapuPMHUUECKON U
TPUTOHOMETPUYECKHX (PYHKIMI;, u300pakaTb MX Ha KOOPIMHATHOM
TUIOCKOCTHU M UCTIOJIb30BATH JIJIsl pEIICHUs YPaBHEHHUI U HEPaBEHCTB

33

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu  JTHHEHHBIX
YPaBHEHMH U HCIIONB30BaTh HX [UIS PELICHUS CUCTEMBI JHHEHHBIX
yYpaBHEHUUN

34

Hcnonb3oBate Tpapuku (GYHKUMH A7 HCCIENOBAHUS MPOIECCOB H
3aBUCUMOCTEH U3 APyruX yu4eOHBIX AUCIUILTIH

Hagama MaTeMaTH4ueCcKoro aHaiamn3a
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OnepupoBaTh TMOHATUAMHU: HENpepbIBHAas (QYHKUUS, MPOU3BOJHAS

4.1 (GYHKIMH; HCIOJIb30BaTh TI'EOMETPUYECKUH M (PU3MYECKHH CMBICH
MIPOU3BOIHOM ISl PEIICHUS 33124

47 HaxomuTe  TNpoOM3BOAHBIE  DIEMEHTAapHBIX  (YHKUMUH,  BBIYHCIATDH
MIPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIIHIA
Hcnonp3oBaTh  MPOM3BOAHYIO Ui MCCIEIOBaHUSA  (DYHKIMM  Ha

4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO I'pahuKOB

44 Hcnonp30BaTh MPOU3BOAHYIO M1 HAXOXKACHUS HAMIYUIIEro PEeIICHHsS B
MPUKIIAJHBIX, B TOM YHCJIE COIIMAIbHO-3KOHOMUYECKHX, 3a/1a4ax

45 OnepupoBaTh NOHATHSAMH: TEpBOOOpa3Has M UHTErpal; IOHUMATh
reOMETPUUECKUI U (PU3UYECKHUI CMBICIT HHTETpaja

46 Haxonute mnepBooOpa3Hble 3J€MEHTapHBIX  (QYHKIHMHA, BBIYHCIATDH
uHTerpai no gopmyne Hetorona — JleitOnuma

47 Pemrate npukiagHble 331241, B TOM YUCIIE COLIMATBHO-3KOHOMUYECKOTO 1

(I)I/I3I/I‘IGCKOF 0 XapakTepa, CpCACTBAMU MATCMATUYCCKOI'0 aHaJin3a

60




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC
IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
Koxn
1 Hucna 1 BBIYMCICHUS
Parmonanbueie  ymucna. OOBIKHOBEHHBIE M JIECATHYHBIE JpoOM, TPOLIEHTHI,
OeCKOHEeUHbIe  TEepUOJMUYEcCKUue  apodu.  Apudmernyeckue  omepanud  C
1.1 panMoHaIbHBIMU YMCIIAMH, NPeoOpa30oBaHUs YHMCIOBBIX BhIpakeHUi. [Ipumenenue
npo0eil M MPOLIEHTOB JUIsl PEIICHUs] NMPUKIAJHBIX 3a7ad W3 pa3IMYHbIX OTpaciel
3HAHUH U PEAIbHOM )KU3HU
JeucTBurenpHble  4yucia.  PanvoOHanmbHBIE M UPpPALMOHAIBHBIE  YHCIIA.
1.2 | Apudmernyeckue omnepauuud ¢ JIeHCTBUTENbHBIMU uuciamMu. [IpuGnmxéHHble
BBIYMCIICHUS, IPaBUIJIa OKPYIJIEHHUS, IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIUUCICHUM
Crenenp ¢ mensiM nokaszareneMm. CrannmaptHas ¢opma 3arnucu JIeHCTBUTEIBHOTO
1.3 yucna. Vcnonp3oBanue moaxojsiiend (GopMbl 3alUCH JEHCTBUTEIBHBIX YUCEN IS
pelIeHNs TPAKTUYECKUX 3a]a4 U IPEICTaBICHNS JaHHBIX
1 4 Apudmernueckuit KOIVJeHL HaATypaJbHOU creneHu. J[eHCTBUsS ¢ apuMeTHUECKUMHU
KOPHSIMHM HaTypaJbHOW CTEIIEHU
15 CuHyCc, KOCHMHYC M TaHIE€HC YHCJIOBOIO aprymeHra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOI0 apryMeHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHUs
29 IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
TPUTOHOMETpUYECKHE (HPOPMYJIBI
73 VYpaBHeHHe, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellleHHE HepaBeHCTBA. Meton
UHTEPBAJIOB
2.4 | Pemenue Henbix U JpoOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppalMoHaIbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPAaBHEHUN
27 IIpumeHeHne ypaBHEHMI M HEPABEHCTB K PEILICHUIO MAaTEMaTUYECKUX 3a/1a4 U 3a/1a4
U3 PA3IMYHBIX 00JIACTEeH HAYKH U pPeaIbHOM KU3HH
3 OyHKIUH U TpapuKH
31 @Oyukius, cnocoObl 3amanus QyHkuuu. I'padux dyHxmum. B3zaumHo oOpaTHbIe
' byHKIMN
39 OOnacte ompeneneHUs M MHOXKECTBO 3HadeHWH ¢yHkimu. Hymum ¢yHkuumm.
' [IpomexyTKH 3HAKONOCTOSAHCTBA. YETHBIC M HEUETHBIC (PYHKLIUU
33 Crenennast GyHKUUS C HATYPaJbHBIM U IENIBIM NOKa3areneM. E€ cBoiicTBa u rpaduk.
' CBoiicTBa u rpaduk KOpHS 1-0ii CTETIEHU
34 Tpuronomerpuueckass OKpyKHOCTb, ONpEACICHUE TPUTOHOMETPHUYECKUX (PYHKITHIA
YHCJIOBOIO apryMeHTa
4 Hagaya maTemaTnueckoro aHaausa
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41 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IOCIEAOBATEALHOCTENH. MOHOTOHHEIE
MIOCJIEI0BATEIBLHOCTHU
Apudmernueckass U TeoMeTpHuUecKas Mporpeccud. beckoHeyHO yObIBaromas
45 | TEOMETpHYECKas MPOrpeccHs. Cymma OeckOHEYHO YOBIBAIOLIEH TeOMeTpUYecKOi
nporpeccun. Dopmyia CIOXKHBIX IPOLEHTOB. lCIoib30BaHME MNPOTpPeEcCUU IS
pELIeHNs pealIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa
5 MHoOXkecTBa U JIOTHKA
MHoxecTBO, omepauuu HaJl MHOXecTBamH. Jluarpammsl Oiinepa — BeHHa.
5.1 IIpumeHeHNEe TEOPETHKO-MHOKECTBEHHOI'O ammnapara JJil ONHUCAaHUS PpealbHBIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33]a4 U3 APYTUX Y4eOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10KA3aTEIBCTBO
11 KVIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Hucna 1 BIYUCIECHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1eIMMOCTH LENbIX YHCET
1.2 Crenenb ¢ pallMOHANBHBIM MoKa3areneM. CBOWCTBa CTEIEHU
1.3 Jlorapudm uncna. JlecATHUHbIE U HATYpPAJIbHBIE JOTapHUPMbI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [IpeoOpazoBaHne BBIpAKEHHIA, COACPIKALINX JIOTapU(MBI
29 [IpeoOpazoBaHue BEIpAKEHHA, COACPIKALINX CTEIIEHH C PAlMOHAIBHBIM
II0Ka3aTeleM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IlokasaTenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
26 CucreMsl JII/IHVGI\/'IHI:IX ypaBHeleﬁ. Pemienue mnpuknaaHelx 3agad ¢ MOMOILBIO
CUCTEMBI JINHEHHBIX YPaBHEHUN
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUH U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTEMaTHYECKHUX
3a]a4 ¥ 3a/1a4 U3 PA3IMYHbIX 00JIacTei HAYKH U pealbHOM KU3HH
3 OyHKIUH U TpapuKH
Oynkius. [lepuoanyeckue ¢ynkiun. [TpomMexyTkn MOHOTOHHOCTH (YHKIIHU.
3.1 MaxkcumymMbl 1 MHUHUMYMBI ¢GyHKuud. HaumOomnbliee M HauMeHbllee 3HAYEHUE
(GYHKINU HAa TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TpaUKH
33 [Toka3zaTenbHas u orapudmudeckas GyHKIMH, UX CBOWCTBA U TpapuKu
34 Hcnonb3oBanue rpadukoB GyHKIHHA A5 pelieHus] ypaBHEHUN U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (GYHKUMHA U1 WCCIEIOBAaHUS  INPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HHUKAIOT MPH PELICHUU 33434 U3 APYTrUX Y4eOHBIX
IIPEAMETOB U PEaJIbHOM JKU3HU
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Hagama MaTeMaTH4ueCcKOro aHaiamn3a

4.1 HenpepoiBHble pyHKIMU. METO HHTEPBAJIOB JJIS PEIICHUS HEPABCHCTB
4.2 [TpousBonnas pynkuuu. ['eomerpuuecknit 1 GU3NIECKHI CMBICI TPOU3BOIHOM
43 [IpousBonHbIe 3MeMEHTapHBIX (QyHKUUH. DOpMynbl HAXOXKICHHS MPOU3BOIHOMN
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYyHKIIUN
[IpuMeHeHne NPOU3BOAHON K HCCIEIOBAHMIO (PYHKUMH HAa MOHOTOHHOCTH H
4.4 sKcTpeMyMbl. HaxoxxaeHne HaubonbIIero 1 HAMMEHbIIET0 3HAYeHUsT (PYHKIUHU Ha
OTpE3KE
[IpuMeHeHre TPOU3BOAHON Il HAXO0XKACHUS HAWTYYIIEro PEIICHHS B IIPUKIIAIHBIX
4.5 3aavax, IS ONpeNeNieHHs CKOPOCTH Tpoliecca, 3aJaHHOro (opMysoN WU
rpaduKoM
4.6 IlepBooOpa3nas. Tabiuma nepBooOpasHbIX
47 WuTterpai, ero reoMeTpuieckuii 1 GU3NYEeCKuii CMBICI. Brrurcienre HHTerpaia mno

¢dbopmyne Hetotona — JleiiOnuna

63




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»

I'eometpust sBNseTCST OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIIero
o0pa3oBaHMsl, TaK Kak 00eCrieyuBaeT BO3MOXKHOCTh H3YUYECHHUS JUCLUUILUINH €CTECTBEHHO-HAyYHOU
HANpaBJICHHOCTH M TPEJAMETOB T'yMaHUTApHOTO IUKIA. [ToCKONBKY JOruyeckoe MBILIUICHHE,
dopmupyemMoe MNpH H3yYeHHH OOYyYalOIMIMMHUCS TOHATHMHBIX OCHOB TEOMETpPHH, NpHU
JI0Ka3aTeIbCTBE TEOPEM U TOCTPOCHUHU LIEMOYKU JIOTUYECKUX YTBEPXKICHUU NPU pEIICHUH
TEeOMETPUUECKUX 3a/lady, YMEHHE BBIIBUTaThb W ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCTIOJNB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTEeCTBEHHO-HAYYHOTO LMKJA, B YAaCTHOCTH (PU3MUECKUX
3ajau.

Llenb ocBoeHMs TpOrpaMMbl yueOHOTO Kypca «I'eomeTpusi» Ha yriayOJEéHHOM YpOBHE —
pa3BUTHE HHIMBHIYaJbHBIX CIIOCOOHOCTEH OOYYaIOUIMXCS NpPU H3YYEHUH TE€OMETPHH, Kak
COCTaBJISAIOLICH mMpeaMeTHOM oOnactu «MaremaTnka U MHPOpPMATHKa» dYepe3 obecreyeHue
BO3MOKHOCTH TPUOOpETEHUs] M UCHOJIb30BaHUS Oojiee TIYyOOKHX T'€OMETPHUUECKUX 3HAHWHA H
JeUCTBUH, CreNU(UYHBIX T€OMETPUH, U HEOOXOIMMBIX Ul YCHEIIHOrO MPOo(hecCHOHAIBHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOIB30BAaHUEM MAaTEMaTHKH.

[TpuopuTeTHBIMHU 33/1a4aMH Kypca T€OMETPHH Ha YIIIyOJIEHHOM YPOBHE, PACHIMPSIONIMMU
Y YCWJIMBAIOUIMMHU Kypc 6a30BOT0 ypOBHSI, SIBIISIOTCS:

pacuIpeHue npeACTaBICHUs O TeOMETPHH KaK YaCTH MUPOBOU KYJIbTYpPbI U ((OPMUPOBAHKE
OCO3HAHMS B3aUMOCBSI3M TEOMETPUH C OKPYKAIOLIIM MUPOM;

¢dbopMHUpoBaHHE NPEICTABICHUA O MPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEUIIMX
MaTEeMaTHYECKUX MOJIEIISX, TTO3BOJISIOLINX OMHMCHIBATD M H3y4YaTh Pa3HbIE SIBICHUS OKPYIKAIOIIETO
MUpa, 3HAHWE MOHATUHHOTO ammapara 1o pasaeny «CtepeoMeTpus» yueOHOTo Kypca TeOMETpHH;

(dbopmMHpoBaHKE YMEHHS BIaJIeTh OCHOBHBIMU MOHATHUSAMU O IIPOCTPAHCTBEHHBIX (PUTypax U
UX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeopeM, (GOpMYJT U YMEHHE HUX NPUMEHSATb, YMEHHS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/1ay;

¢dbopmMHpoBaHHE YMEHHUS pacloO3HaBaTh Ha YepTekaxX, MOJCNIAX U B PEAJbHOM MHpPE
MHOTOTPAaHHHUKH U TeJla BPAIIeHUs, KOHCTPYHPOBATh T€OMETPUUYECKIE MOJICIIH;

¢dbopmMHupoBaHHE  TIOHUMAaHHS  BO3MOXHOCTH  AKCHOMAaTHYECKOTO  IOCTPOCHUS
MaTeMaTHYeCKUX Teopuil, (GpopMHUpOBaHHE MOHMMAHUS POJIM AKCHOMATHKH TPU TPOBEICHUH
paccyKJIeHUH;

¢dbopMHpoBaHHE YMEHHS BIAJETh METOJAMHU JIOKA3aTEeIbCTB M aJIrOPUTMOB pELICHUS,
YMEHUSI HX T[PHUMEHATh, MPOBOJIUTH JOKa3aTelbHbIE pPACCYKICHUS B XOJEC pPELICHHS

CTEPEOMETPUYECKUX 3a/Jad M 3aJad C [PAKTUYECKHM coJepkKaHHeM, (OpMHUpOBaHUE
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NPEJCTaBICHUS O HEOOXOAMMOCTH JI0Ka3aTeNbCTB MpPU OOOCHOBAaHMM MaTeMaTHUYECKUX
YTBEPKACHUN U POJIM aKCUOMATUKU B IPOBEACHUH JI€AYKTUBHBIX PaCCyKICHUI;

pa3BUTHE M COBEPIICHCTBOBAHUE WHTEIUIEKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEH
o0yyYaromuxcs, IO3HABATEIbHOW AKTUBHOCTH, HCCIIEIOBATEIbCKAX YMEHHUH, KPUTUYHOCTHU
MBIIJIEHMS], UHTEPECa K N3YYEHHUIO T€OMETPUH;

¢dopmupoBanrue (HYHKIIMOHAIBHOW T'PaMOTHOCTH, PEJICBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSBICHHS T€OMETPUYECKHIX MOHATHH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B peaibHBIX
KU3HCHHBIX CHUTyallMsIX W TPU U3YYEHUH JPYTHMX Y4YeOHBIX NPEAMETOB, MPOSBICHHS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEaJbHBIX CHUTYallUHd, WCCIIECIOBAHUS
IIOCTPOECHHBIX MOJIENIEH, NHTEPIPETALIMH [T0JIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IepKaTEIbHBIMU TMHUSIMH yueOHoro Kypca «['eomerpusi» B 10—11 kmaccax
aBisA0TCs: «IIpsiMble M TUIOCKOCTH B NpoOCTpaHCTBE», «MHOrorpaHHukn», «Tena BpalieHus»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J{BUKEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHHME «YMETh ONEPUPOBATH MOHATUSMUY,
peNeBaHTHBIMHM T€OMETPHU Ha YriryOJaEHHOM ypoBHE o0ydenus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIEpXKATEJIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OPMHUpPOBAHHME JIOTHUECKUX YMEHHM
pacrpenensercs: He TOJIBKO M0 COJIepKaTeIbHBIM JIMHUAM, HO U 110 TofgaM o0yuenus. Conepxkanue
00pa3oBaHMsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylibTaTaM ocBoeHus DexepanbHol paboueit
IIPOTPaMMBbl, pacipeAeaEHHBIM T10 roJjaM 00y4YeHHUs, CTPYKTYPHPOBAHO TAKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHLIUIHAIBHBIM BOIPOCaM 00ydaromuecs: o0paniaauch HEOJHOKPATHO. ITO
MIO3BOJIIET  OpPraHM30BAaTh  OBJIAJICHME T€OMETPUUECKMMH TIOHATUSMU M HaBbIKaMU
MOCTIeIOBATEIbHO M TOCTYNATEIbHO, C COONIOACHUEM MPUHIIMIA MPEEMCTBEHHOCTH, a HOBBIC
3HAHUS BKII0YATh B OOIIYIO CUCTEMY T'€OMETPHUECKUX MPEACTaBICHUI 00yJatOMUXCsl, paCIIUpPSs
u yriyOuss e€, o0pa3ys MpovHbIe MHOXXECTBEHHBIE CBSI3H.

[lepexona K U3y4YEHUIO T€OMETPHUU Ha YIIyOJIEHHOM YPOBHE TO3BOJISIET:

co3laTh yciuoBHUA AN auddepeHnranud  oO0ydeHUus, MOCTPOCHHS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHBIX IPOTrpaMM, OO0ECHEeUnuTh yIIIyONE€HHOE HU3yYeHHE TEeOMETPHH  Kak
cocTaBisIoLIel yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOUIMXCS K MPOJOJDKCHUIO U3YyUEHHs] MAaTEeMaTHKU ¢ YYETOM BbIOOpa
Oynymieit mpodeccun, odecrieunBasi MPEEMCTBEHHOCTh MEXIY OOMMM H MPOPECCHOHATHHBIM
o0Opa3oBaHHUEM.

Ha nzyuenue yuebHoro kypca «I'eomerpus» Ha yriay0aéHHOM ypoBHe oTBoauTCs 204 vaca:

B 10 xnacce — 102 vaca (3 gaca B Heznento), B 11 kimacce — 102 vaca (3 yaca B Hellemio).
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COAEPKXAHUE OBYUEHUA

10 KJIACC

IIpsiMble ¥ MIIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE MOHATUS CTEpEOMETpUH. Touka, mpsiMasi, III0CKOCTh, pocTpaHcTBO. [loHATne
00 aKCHOMaTUYEeCKOM IOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIIEACTBUS U3 HUX.

B3anMHOe pacrosnioxkeHue NpsiMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECs, MTapalIeIbHbIE U
cKkpeuuBaromuecs npsamele. IIpuszHaku ckpemuBaromuxcs npsamelx. [lapamienrbHOCTE NPAMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: MAapaUICIIbHBIC MPSIMBIE B IPOCTPAHCTBE, MAPAUICIBHOCTh TPEX
INpSAMBIX, [ApaJUIEIbHOCTh NPSIMOM M IUNIOCKOCTH. IlapamnenbHoe M LEHTpaJbHOE
NIPOEKTHUPOBaHKE, U300paxkenue Guryp. OCHOBHBIE CBOWCTBA MapauIeIbHOTO MPOESKTUPOBAHUSL.
N300pakenue ¢puryp B napauielbHON NPOCKIMH. YTJIbI C COHANPABICHHBIMH CTOPOHAMH, YTOJ
MEXIy NpPsIMBIMU B IpoCTpaHcTBe. IlapamienbHOCTh MIIOCKOCTEM: IMapajulelbHbIE IJIOCKOCTH,
CBOWCTBA MapajieNbHbIX TIockocTel. [IpocTeiine npocTpaHCTBEHHbIE (GUTYpBI HA MIIOCKOCTH:
TeTpa’Ap, NapaJIeIeIUIe]], IOCTPOCHUE CEUYCHUN.

[lepnieHUKYIAPHOCTH HPSAMOM M IIOCKOCTH:  NEPIEHIUKYJSIPHBIE IpsIMBIE B
IIPOCTPAHCTBE, IMPSMBIC [APAJUICIIbHBIE U IMEPIEHIUKYJSAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYIISIPHOCTHU IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMOU NEPIEHAUKYIISIPHON IIIIOCKOCTH.
OproronanbHoe NpoekTUpoBaHue. [lepneHAuKYIsp W HAKJIOHHBIE: PAacCTOSHUE OT TOYKU M0
IUIOCKOCTH, PACCTOSIHHE OT MpPsIMOM [0 IUIOCKOCTH, MPOEKIHUs (UTYypHl Ha IUIOCKOCTb.
IlepnieHqUKyYIAPHOCTD IJIOCKOCTEN: NMPU3HAK MEPIICHIUKYJIIPHOCTH ABYX IIIOCKOCTEN. Teopema
0 TpEX MEPIEHIUKYIIApax.

VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY HPSMOM U IUIOCKOCTBIO, IBYTPAHHBINA YIOJI, INHEWHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOTrorpaHHoro yriyia. CBOHCTBa IJIOCKMX U JIBYIPaHHBIX YIJIOB TPEXTpPaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKHU

Buzbl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: n-yronabHas nmpusma, npsmast
U HaKJIOHHAas TpuU3Mbl, OOKOBas W TONHAs TOBEPXHOCTh npu3Mbl. [lapamienenumnen,
IPSIMOYTOJIBHBIN NapajuleJienunes U ero cpoicTBa. KpaTyalimime mHyTH Ha MOBEPXHOCTHU
MHororpanHuka. Teopema Oiinepa. IIpoctpanctBennas teopema [lucdaropa. Ilupammpa: n-
yrojipHasi NUpaMuia, IpaBUibHAs U yceu€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX IpaHei

IIPaBUIBHON NUpaMuibl. IIpaBuibHBIE MHOTOIpaHHMKH: IPAaBWIbHAs INPU3Ma W IPaBUIIbHAs
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NUpaMy/Ia, IpaBUIbHAs TPEYTOJIbHAs MUPaMUa U IPaBUIIBHBIN TeTpa’ip, KyO. [IpencraBnenue o
IIPaBUJIBHBIX MHOTOIPAaHHUKAX: OKTa3p, JOAEKAd AP U UKOCAAP.

Brruncnenue 371eMEHTOB MHOTOTPAHHUKOB: péOpa, TuaroHaiu, yrisl. [lnomans 60koBon
MIOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOM IPU3MBI, IIOIIA/lb OCHOBAHHI, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MPsIMOM mpu3Mbl. [lnomanas OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIILHOM
MApaMUbl, TEOpEMa O IUIOMAAU YCEUEHHON TUPAMUIBL.

CuMMeTpust B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIbHBIX MHOI'OIPAHHUKOB.
CuMMeTpusi B MNpaBUIBHOM MHOIOIPDAaHHUKE: CHUMMETpHUS MapajUlesieNuIea, CUMMETpPUs
MIPaBUJIBHBIX NIPU3M, CHMMETPHS IPABUIILHON TUPaMUBL.

BekTophI M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPbI
KOJUIMHEApHbIE, COHAIPABJICHHBICE U IPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOpBI. PaBeHCTBO
BEKTOpPOB. [IeHCTBHUS C BEKTOpPAMM: CJIOKEHUE M BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha yncio. CBOMCTBA CII0KEHUS BEKTOpOB. CBONCTBA YMHOKEHUS
BEKTOpa Ha 4KciIo. [loHsaTHEe KOMIUTaHApHBIE BEKTOPHI. [[pH3HaK KOMILUIAHAPHOCTHU TPEX BEKTOPOB.
IIpaBuno mapamnenenunena. Teopema O pa3jgOKEHHHM BEKTOpPA IO TPEM HEKOMILIAHAPHBIM
BekTopaMm. IIpsmoyronbHas cucrema KoopAMHAT B npocTpaHcTBe. KoopanHaTtel BekTopa. CBs3b
MEX1y KOOpAMHATaMH BEKTOpAa M KOOpAMHATAMU TOYEK. YToia Mexay BekTopamu. CkanspHOe
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamennus

[ToHATHS: UMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAs IOBEPXHOCThb, CQepuueckas
IIOBEPXHOCTh, 00pa3yrolre nosepxHocteil. Tena BpamieHus: HUINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. BzaumHoe pacronoxxeHue chepbl U MIOCKOCTH, KacaTeldbHas IIIOCKOCTh K cdepe.
N300pakeHue Ten BpaleHus Ha TIocKocTH. Pa3BépTka muinuHapa u konyca. CuMMeTpust cepsl
U 11apa.

O06BéM. OcHoBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIBLHOTO
napajenenunena u ciaeacTsus u3 He€. OObEM NpPAMOM M HAKIOHHOM NPHU3MBI, IHIUHIDPA,
nupaMuIbl 1 KoHyca. O0bEM 1apa u mapoBOro CErMEHTa.

KomOuHnanu Tenm BpalleHUss W MHOTOTpaHHUKOB. IIpu3ma, BmMcaHHas B IMIHHID,
onucaHHas Okojo ImHApa. [lepeceuenue cdepsl u mapa ¢ miockocTeio. Kacanue mapa u
cdepsl II0CKOCTHIO. [IOHATHE MHOTOTpaHHHKA, OIMCAHHOTO OKOJIO cepsl, cepbl, BOMCAaHHOU B

MHOT'OTpaHHUK WUJIX TCJIO BPALICHUS.
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[Tnomans MOBEPXHOCTH LMJIMHIpPA, KOHYyca, miomans cdepsl u e€ vacreil. [lonoOue B
npoctpanctBe. OrHomeHHe O00BEMOB, TUIOMIANEH TOBEPXHOCTEH MOMOOHBIX  QUTY.
[IpeoOpa3oBanue momodus, romoTeTus. PemeHne 3agay Ha IUIOCKOCTH C HCIIOJIb30BaHUEM
CTEPEOMETPUUECKUX METO/IOB.

[ToctpoeHne cedeHW MHOTOIPAaHHHKOB M TeJ BpPALICHUS: CEUYCHUS LIMIMHApA
(mapayuieIbHO W TMEPIEHAMKYJSIPHO OCH), CEYeHHs KOHyca (mapajiesibHble OCHOBAaHUIO U
MPOXOJAIINE Yepe3 BEpIIMHY), CEUYCHHs IIapa, METObl MOCTPOCHUSI CEUCHHMN: METOH CIEIOB,
METOJ] BHYTPEHHETO MPOSKTHUPOBAHHUS, METOJI TIEpEHOCA CEKYIIEH TIIOCKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekropsl B npocTpancTBe. Onepanuu HaJ BEKTOpaMu. BekTopHOe YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO YMHOXeHHA. lIpsMoyrombHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bektopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOX MpH
peLICHIH T€OMETPHUUECKUX 3a/au.

J{BH2KEeHHS B IPOCTPAHCTBE

JiBmwxenust npoctpancTBa. OrtoOpakeHus. J[BwkeHus u paBeHcTBO Quryp. OOmme
CBOMCTBA JBW)KCHUH. BuUIbl NBWKEHMI: IMapaJUICIbHBIM IIEPEHOC, LEHTPAIbHAsT CUMMETpUS,
3epKaJIbHAsi CHMMETPHs, TIOBOPOT BOKPYT mpsiMoii. [IpeoOGpazoBanust monodus. [lpsimas u chepa

Dlinepa.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA YUYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasknanckoe Bocnuranue:

cOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH  OOydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIIECTBa, MPEJICTABIICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKITMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpHI, OMPOCHI W JPYroe), yMEHHE B3aMMOJCHCTBOBATH C COIMAILHBIMH HHCTUTYTaMU B
COOTBETCTBUM C UX (PYHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHE:

c(OPMHPOBAHHOCTH POCCUHCKON TPAXKAAHCKON MACHTUYHOCTH, YBOXKEHUS K MPOILTIOMY U
HACTOSIIEMY POCCHUIMCKONW MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHMKEHHSIM POCCUUCKUX
MAaTEMaTUKOB U POCCUKMCKONM MAaTEMaTUYECKOM WIKOJbI, MCHOJB30BAHUE ATUX JOCTHKEHUU B
IPYTUX HayKax, TEXHOJOTHUSAX, chepax SIKOHOMHKH;

3) AyXOBHO-HpPaBCTBEHHOE BOCIIMTAHHE:

OCO3HaHME  JYXOBHBIX LIEHHOCTEH  pOCCHHCKOro  Hapojaa, CHOPMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, ITHUECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIKEHUM HAyKH U JCSTENbHOCThIO YUYEHOIO, OCO3HAHWE JUYHOTO BKJIAJa B IMOCTPOCHUE
yCTOHYHBOTO OYyIyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAsi SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
O00OBEKTOB, 3a/lay, PEIICHUH, PACCYKICHHI, BOCIPUUMYHBOCTh K MAaTEMaTHUYECKHM acCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusznueckoe BocuTaHME:

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHATh MATEMAaTHUECKUE 3HAHUS B HHTEpEcax 370POBOTO
u Oe3omacHOro o0Opasa >KM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITHIA M OTAbIXA, peryyspHas Gu3ndeckas akTUBHOCTH ),
(u3HYECKOe COBEPIIICHCTBOBAHUE MPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHON JIEITETLHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYZy, OCO3HAHHUE IIEHHOCTH TPYIOJIIOOUS, HHTEPEC K Pa3IUYHBIM cdepam
poecCHOHALHON JeSTeIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW W €€ MPWIOKCHHUSIMH, YMEHUE

COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymieli mnpodeccu © pealn30BBIBATH COOCTBEHHBIC
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KM3HCHHBIC IUIaHbI, TOTOBHOCTh M CIIOCOOHOCTb K MAaTeMaTHMYeCKOMY OOpa3OBaHHIO H
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PELICHUU
IIPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAlpaBIECHHOCTH;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:

Cc(OPMHPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYpHl, IOHMMAHHE BJIHMSHUS COLUAIBHO-
SKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOAHONM M COLMAIBHOM Cpelbl, OCO3HAaHHE
r7100aJIbHOTO XapaKTepa 3KOJOTMYECKUX MPO0JIeM, OPHEHTALIHSI Ha TPUMEHEHUE MaTeMaTHUECKUX
3HAHUH 1S peleHns 3a1a4 B 00J1aCTH OKPYKAroIei Cpe/Ibl, INTAaHUPOBAHUE TIOCTYITKOB U OLICHKH
UX BO3MOXHBIX ITOCJIEICTBUM IS OKPYIKAIOILEH Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HayKd M OOILECTBEHHOM MpPAaKTUKW, MOHHUMAaHHE MAaTEMaTHYECKOW HAayKH Kak cepsl
YeJI0BEYECKON JEATENIBHOCTH, 3TANlOB €€ pa3BUTHUSA U 3HAYMMOCTH JUISl Pa3BUTHS LIUBWIN3ALNH,
OBJIaJICHUE SI3bIKOM MAaTEMAaTUKHU U MaTEMaTU4YECKON KyJIbTYpPOU KaK CpPeICTBOM IO3HAHMSI MHPA,
TOTOBHOCTbH OCYILECTBJIATH IPOEKTHYIO M UCCIIE0BATENBCKYIO AESITEIbHOCTh MHANBUYyAIbHO U

B IpYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jornyeckue AJeMCTBUSA:

BBISIBJISITh U XapaKTePU30BaTh CYIISCTBEHHBIC NMPU3HAKH MATEMATUYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXAy TOHATUSAMHU, (OPMYIHUPOBATH OMNPEICICHUS TOHSITHIA,
yCTaHABIMBATh CYIIECTBEHHBIM TpPU3HAK KIACCU(PUKALMK, OCHOBaHUs Il 0000IIeHUs U
CpPaBHEHUS, KPUTEPUHU TPOBOJAMMOTO aHAJIN3A;

BOCIIPUHUMATh, (DOPMYIHpPOBATH W MPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAUTCIbHBIC H
OTpHUIIaTeNbHbIC, EANHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTHUBOpEYHs B (akTax,
JTaHHBIX, HAOMIOACHHUSX W  YTBEPXKICHUSAX, TMpeAsaratb KPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JIeJIaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U WHIYKTHUBHBIX

YMO3AKJIOUYEHUH, YMO3aKIOUEHHI 110 aHAJIOTUH;
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MIPOBOJIUTH CAMOCTOSITEIIFHO JIOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (TIpsIMBIE U OT
NPOTHBHOTO), BBICTPAaWBaTh apPryMEHTAlMI0, NPUBOAUTH MPHUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHUS U BHIBOJIBI,

BBIOMPATH CIIOCO0 peleHns yueOHOH! 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHS,
BbIOMpPATh HanOoJIee MOIXOAAIINHA ¢ YYETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue NeHCTBUA:

MCITIOJIb30BAaTh BOIPOCH! KaK MUCCIEI0BATEIbCKIUI HHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH
BOMPOCHI, (DUKCUPYIOIIME NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO, MHCHHE;

NPOBOJUTH CAMOCTOSITENIPHO — CIUIAHUPOBAHHBIA  AKCIEPUMEHT, HUCCIEAOBAHHE II0
YCTQHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SIBJICHHUS, IPOLECCA, BBISABICHUIO
3aBUCUMOCTEHN MEXly 00BEKTaMH, SBICHUSMH, IPOLIECCAMHU;

CaMOCTOSITENILHO (hOpMYITUPOBaTh 000OIIEHNSI U BBIBOJBI 10 pe3yJbTaTaM MPOBEIEHHOTO
HaAOJIOICHNUS, UCCIIEOBAHMS, OLIEHUBATh JOCTOBEPHOCTD IMOJTYUYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB H
0000IIIeHHIT;

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATh MPEAMOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHSX.

Padora ¢ undopmanmueii:

BBISIBIISATH IE(UIMTH HHPOPMALIUH, JAHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOMPOC M IS
peleHHs 3a/1auH;

BbIOMpaTh WHPOpPMALMIO M3 HCTOYHUKOB  PA3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3HpOBAaTh W HWHTEPIPETUPOBATh MHGOPMAIMIO pA3TUYHBIX BUAOB U (opMm
MIPECTABIICHHS;

CTPYKTYpPHUPOBATh HHPOPMALINIO, TPEICTABIATH €€ B pa3INYHBIX (pOpMax, HIUTIOCTPUPOBATH
rpaduyuecky;

OLIEHUBATh HAAEKHOCTH MHGOPMAIMM IO CAMOCTOATENBHO  C(HOPMYyIUPOBAHHBIM

KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPcaIbHbIE YueOHbIE 1eliCTBUS

O0menue:

BOCHpI/IHI/IMaTb 58 (I)OpMyJII/IpOBaTL Cy)K,Z[GHI/ISI B COOTBCTCTBUU C yCJIOBI/ISIMI/I n nejsiMu
OGH.[QHI/IH, SICHO, TOYHO, FpaMOTHO BI:Ipa)KaTI: CBOIO TO‘IKy 3peHI/ISI B yCTHBIX U IIHCBbMCHHBIX

TCKCTAaX, JaBaTh MMOACHCHUS IO XO4Y PCHICHUA 3a/1a4, KOMMCHTHUPOBATDH HOJIy‘ICHHBIfI PE3YJIbTAT,
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B X0z€ OOCYXXIECHHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKAaeMOH TeMblI, MPOOIEMBI,
pemaemMoi 3a/1a4M, BBICKAa3bIBaTh WJCH, HAllEJICHHbIE Ha MOMCK PEIEHHs, COMOCTaBISATh CBOM
CYXJIEHUS C CYXXACHUSAMHU APYTUX YYaCTHUKOB JMANOra, oOHapy>KWBaTh Pa3IMuMe U CXOJCTBO
MO3HILIMH, B KOPPEKTHOU opme (hopMyInpoBaTh pa3HOIIACHSs, CBOM BO3PAKEHHS,;

NPEJCTABIATh PE3YJIbTaThl PEIICHUS 3aJaud, SKCIEPUMEHTAa, HCCIEIOBAHUS, NPOCKTa,
CaMOCTOSITENIHO BBIOMPATh (hOpMaT BBICTYIUICHHS C YUETOM 3a7a4 NMPE3CHTAUN U OCOOCHHOCTEN

ayIUTOPHH.

PeryasiTuBHbIe yHHBepcalbHble Y4eOHbIe AeiicTBUSA

Camoopranuzanus:

COCTABJIATh IUIAH, JITOPUTM pPELICHHs 3aJaud, BBIOMpATh CIOCOO peleHHs ¢ YYETOM
UMEIOIINXCS PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

BJIaJIeTh HABBIKAMHU TTO3HABATENFHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUN
U MBICIHUTENBHBIX MPOIECCOB, HX PE3yJNbTaToOB, BIAACTh CIIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJISI ITPOLIECCa U pe3yIbTaTa PEeIeHNs MaTeMaTHUECKOM 3a/1auu;

NPEIBUAETh TPYIHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTh NPH PEIICHUH 33/]a4l, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, AHHBIX, HANIEHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa IIETH U YCIOBUAM, OOBSCHITh IPUIHHBI JOCTHKEHUS
WIA HEAOCTIKCHHS pe3yJbTaToB JCATEIbHOCTH, HAXOIUTh OHIMOKY, JaBaThb OLEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

MOHMMAaTh M HUCIIOJIb30BaTh MPEUMYIIeCTBa KOMAaHIHOW M MHIUBUAYaIbHOU pabOTHI Ipu
pemieHMH y4eOHBIX 3ajJay, MPUHUMATh LEJNb COBMECTHOM JeATENbHOCTH, IUIAHUPOBAThH
OpPraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeneniaTh BUIAbI paboT, TOTOBApHBATHCS, OOCYXKAATh
MIPOLIECC ¥ PE3YNIbTAT PabOThHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (0OCykIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBD» ¥ UHBIE), BBITIOJIHATE CBOO YaCTh paOOTHI U KOOPAUHUPOBATH CBOU ACUCTBUS C APYTUMH
YJieHAaMH KOMaHJbI, OIICHWBAaTh KAayeCTBO CBOETO BKJAJa B OOLIMI HPOAYKT MO KPUTEPHSIM,

c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUS.
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NPEAMETHBIE PE3YJIbTATBI

K koniy 10 kiacca oOyyaromuicss HAy49uTCs:

*CBOOOJTHO ONEpUpPOBaTh OCHOBHBIMH MOHATUSMH CTEPEOMETPUU IPH PEUICHUU 3a/1ad U
MIPOBEICHUU MaTEMAaTUYECKHX PacCykKICHUH;

*TIPUMEHSTH aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX MPU PEIICHUH T€OMETPUYECKUX
3ajay;

eKJ1acCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHHE NPSAMBIX B MPOCTPAHCTBE, MIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

*CBOOOJTHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C YIJIAaMH B IPOCTPAHCTBE: MEXIY
NPSMBIMH B IPOCTPAHCTBE, MEXKAY MPSMON U MJIOCKOCTHIO;

*CBOOO/THO OIIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C MHOTOI'PaHHUKAMU;

*CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (TpuU3Ma, NHUpaMUja,
NPSMOYTOJIBHBIN Mapasuienenunen, kyo);

eKJIacCU(UIIMPOBATH MHOTOI'PAaHHUKH, BBIOMPAsi OCHOBAHUS IS KJIIACCHU(HUKAIINH;

*CBOOOJTHO OIEPUPOBATH MOHATUAMHU, CBS3aHHBIMM C CEYCHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

*BBIMIOJIHATH MapalIeNIbHOE, LIEHTPAIbHOE U OPTOTOHAIbHOE MPOSKTHpPOBaHKUE (PUTYp HA
IUIOCKOCTH, BHIOJHATH N300paskeHust (pUryp Ha MIOCKOCTH;

*CTPOUTH CEUYEHHS] MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMH, BBITIOJIHATH (BBIHOCHBIC)
TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (pUTYD: BU] CBEpXY, COOKY, CHU3Y;

®BBIYMCIATh  IUIOIIAAM  TIOBEPXHOCTEH  MHOTOTpaHHMKOB  (IIpU3Ma, MHpaMuUza),
reOMETPUUECKUX TEJI C TPUMEHEHUEM (HopMyT;

*CBOOO/THO OTIEpUPOBATH MOHATHIMU: CHMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh
CUMMETpPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUHU (QUTYPHI;

*CBOOOJTHO OINEPHUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpAMHATaM B
MIPOCTPAHCTBE;

*BBINIOJIHATH JCHCTBUS HaJl BEKTOPaMH;

epelIaTh 3aJaud Ha JI0KAa3aTEeIbCTBO MATEeMAaTUYECKUX OTHOLICHHA M HAaXOXICHUE
Te€OMETPUUECKUX BEITUYNH, IPUMEHSAS U3BECTHBIE METOABI IIPU PELICHUN MaTeMaTHUECKUX 3a/1a4
MOBBIIIIEHHOTO ¥ BBICOKOT'O YPOBHSI CJIOKHOCTH;

*TIPUMEHSTh NPOCTEHIINE MPOTrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE

CHUCTCMBI ITPU PCUHICHUHN CTCPCOMETPUUCCKUX 3a1aY;
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*H3BJICKATh, MPEOOPA3OBBIBATH M UHTEPIPETUPOBATh WHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

*TIPUMEHSTDH MOJyYCHHbIC 3HAHUS Ha MPaKTHKE: CPAaBHUBATH U aHAJIM3UPOBATH PeajbHBIC
CUTYyallud, NPHUMEHATh M3YUYCHHBIE TOHATHS B MpOIecce IMOMCKA PEIICHHs MaTeMaTHYeCKd
copMyIMpPOBaHHOW MPOOIEMbI, MOACTUPOBATh pPEATbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBAaTh TOCTPOCHHBIE MOJIENN C HCIOJIb30BAHUEM T'€OMETPUYECKHX TOHSATHH U TEopem,
anmapara anreOpbl, pelaTh NPaKTHIECKUE 3a1a4H, CBA3aHHBIE C HAXOXKICHUEM TeOMETPUUYECKUX
BEJIMYHH;

*MIMETh TPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHs I€OMETPUH KaK COCTaBHOM 4acTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kinacca oOyyaromuicss HAy49uTCs:

*CBOOOJTHO ONEpUPOBATh MOHATHIMM, CBSI3aHHBIMHM C IMJIMHAPHYECKOW, KOHUYECKOH M
cepruecKoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MTOTY4EHUS;

*OIIEPUPOBATh TMOHSATUSAMH, CBS3aHHBIMHM C TEJIaMU BpAICHUS: IMIUHIPOM, KOHYCOM,
cdepoii u mapom;

*pacHoO3HaBaTh TeJa BpalleHus (LHJIUHIP, KOHYC, cdepa U map) U O0BICHATH CIIOCOObI
MIOJTyYCHHUS TeJl BPALICHHUS;

eKJ1acCU(UIIMPOBATH B3aUMHOE PACIIOI0KEHNE CPephl U MIOCKOCTH;

*BBIYHCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpallleH!sl, 00BbEMBI U IIJIOIIA U
MIOBEPXHOCTEH MHOTOI'PAaHHHUKOB M T€JI BPALLICHUS, TEOMETPUUECKUX TeJl C TpUMEHEHHEM (popmyir;

*CBOOOJTHO ONEpPUPOBATh MOHATHSAMHU, CBS3aHHBIMU C KOMOHMHALUSMH Tell BpalleHUS U
MHOTOI'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIM B cdepy M ONUCaHHBIM OKoyno cdepsl, chepa,
BITMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILCHHUS;

*BBIYHCIISATH COOTHOIICHUS MEXTY TUIOIIAASIMU TOBEPXHOCTEN U 00bEMaMH TOJOOHBIX TET;

*11300paXkaTh U3y4aeMble (PUTypHI, BHITOIHATH (BBIHOCHBIE) MIJIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHUS;

*H3BJICKATh, HHTEPIIPETUPOBATH U NMPEe0OPa30BbIBaTh HHPOPMALIHUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

*CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

*BBINIOJIHATH OTEpaIy Ha/l BEKTOPaMH;

33/1aBaTh TJIOCKOCTh YPaBHEHHEM B JCKapTOBOI cUCTeMe KOOPIMHAT;

epeIIaTh FTEOMETPUUECKHE 3a/1a4H Ha BBIYMCICHHUE YTTIOB MEKY MPSMBIMU U IJIOCKOCTSMH,
BBIUMCIIEHUE PACCTOSIHMA OT TOYKM 0 IUIOCKOCTH, B II€JIOM, Ha TNPHUMEHEHHE BEKTOPHO-

KOOPAUHATHOI'O MCTO1a ITPU PCUICHUH,
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*CBOOOJTHO OTIEPUPOBATH MOHATHIMHM, CBI3aHHBIMU C IBUKEHHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JBUXKCHUIA;

*BBIMIOJHATh HM300paKEHUS MHOTOTPAHHUKOB W TEJI BpAIICHUS MpPU MapajuieIbHOM
[IEPEHOCE, NEHTPAIBHON CUMMETPHUM, 3€pKAIIBHON CUMMETPUM, IIPU IIOBOPOTE BOKPYI IPSIMO,
npeoOpa3oBaHus MOI00HS;

*CTPOMUTH CEUEHUS] MHOTOTPAHHUKOB U TEJ BPALEHHsI: CEUEHUS IIWINHApa (apauieabHo U
NEPIEHIUKYISIPHO OCH), CEUYEHHUsl KOHyca (MapajljIesIbHbIE OCHOBAHMIO U IPOXOISAIINE 4Yepes
BEpILNHY ), CEYECHHUS 11apa;

eJICIIOJIB30BAaTh METOJbl IIOCTPOCHUS CEUEHHUW: METOJ CJIEJ0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH IIIIOCKOCTH;

¢ 10Ka3bIBaTh FEOMETPUUECKUE YTBEPKACHMUS;

*TIPUMEHSATH TeOMeTpuYeckue (aKkTbl [l PpELICHUs CTePEeOMETPUYECKHX 3ajad,
IIPEIIOJIaraloINX HECKOJIBKO IIAaroB PELICHMs], €CJIU YCIOBUS IPUMEHEHUS 3a/laHbl B BHOM U
HEsIBHOU (opme;

epelIaTh 3aJa4M HaA JIOKA3aTeJIbCTBO MAaTEMATUYECKUX OTHOIIEHUH M HaXOXICHUE
re€OMETPUUECKUX BEJIMYUH;

*IIPUMEHATH IIPOIPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI MpU
pELICHUHU CTEPEOMETPUYECKUX 3a/1a4;

*IIPUMEHATH NOJIyYEHHbIE 3HAHUS HA MIPAKTUKE: CPaBHUBATh, aHAJIM3UPOBATh U OLIEHUBATH
peaJIbHbIE CUTYyallH, IPUMEHSTh U3YUEHHbIE TIOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE TIOUCKA
peleHsl MaTeMaTudecku chopMyTUpOBAaHHON MPOOIEMBI, MOJICINPOBATh PEAIbHBIE CUTYAIHH
Ha SA3BIKE T€OMETPUHU, UCCIEAO0BATH IIOCTPOCHHBIE MOJEIN C UCIOJIB30BAHUEM I€OMETPUUECKUX
NOHATUI M TeopeMm, ammapara anreOpbl, pemaTh NPAaKTUUYECKUEe 3a7ayd, CBS3aHHbBIE C
HaXO0X/IEHUEM IT'€OMETPUUYECKUX BEJINUNH;

*MIMETh MPEACTABICHUS 00 OCHOBHBIX JTalax pa3BUTHs I€OMETPUHM KaK COCTaBHOM 4acTH

(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.
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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
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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 IIPOXOAST 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

14

MeTton ciie10B JUIsl IOCTPOEHUS CEUEHUI
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15

Mertopa cie10B Ui HOCTPOCHUS CEUEHUI.
CaolicTBa niepece4eHU MPSIMBIX U
IIJIOCKOCTEN

16

Mertop cie10B Ui HOCTPOCHUS CEUEHUI.
CaolicTBa niepece4eHU MPsSIMBIX U
IIJIOCKOCTEN

17

[TocTpoeHue ceuenuii B mupamue, 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 ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 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
Memnenas. PacyeTsl B ceUEHUSIX Ha
BBIHOCHBIX yepTexax. Mcropus pazsutus
IUIAHUMETPUU 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 NPAMOU, IIPOXOSILEH yepes
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 JAHHOU 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

CaoiicTBa Ky0a 1 MPsIMOYTOJIBLHOTO
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 MIOMOUIBIO 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 OTHOCHTEIIBHO IUIOCKOCTU. ITnockoctu
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

61 CaBur no HenapauienbHON IPSIMOH,

U3MEHEHUE PACCTOSHUN
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62

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

63

IToBTOpEHME: YroyI MEKAy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yo MexIy
CKPELIUBAIOIIMMHUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpryeckrie METObI BBIYUCICHUS
yrila MeXAy MpsSIMBIMU B
MHOI'OTPaHHUKAX

66

JIByrpansblil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yria

67

[lepnieHquKyIsIpHBIE IIJIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIISIPHBIX
IJIOCKOCTEN

68

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

69

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

70

TeopeMa 0 nMaroHany NpAMOYIrOJIbHOTO
napajuleenuIe a u CJIeICTBUE U3 HEE

71

CrepeomeTpuuecKkue u IpuKiIaaHbIe
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACTIOJIOKCHUCM MPAMBIX U TNIOCKOCTHU
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72

HOBTOpCHI/IeI CKpCHIUBAKOIIHECCS
MpsAMBIC, MAPAJUICIIbHBIC TNIOCKOCTU B
CTAaHAAPTHBIX MHOTOTpaHHUKAX

73

[Tapa napaynenbHbIX IVIOCKOCTEH Ha
CKPELIUBAOIIUXCS MPSAMBIX, PACCTOSIHUE
MEKIy CKPEILHUBAIOIUMUCS NIPSIMBIMHU B
IIPOCTBIX CUTYALUIX

74

Paccrosinre OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT MPSMOM A0 MIOCKOCTH

75

Brluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMU C
IIOMOILBIO NIEPIEHANKYIJISIPHON
IIJIOCKOCTH

76

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

77

DneMeHTHI CPEPUIECKO TeOMETPHUH:
reoIe3nYECKUe JIMHUU Ha 3eMiie

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.
IIpaBunbHas npusma

82

[IpsiMoit napajienenunes,
NPSIMOYTOJIBHBIN Mapasuienenunen, Kyo
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Brinykiibie MHOrorpaHHuku. Teopema

83 Olinepa !
Brinykiibie MHOrorpaHHuku. Teopema

84 Diinepa. [IpaBuibHbIe U 1
MOJTYTIPaBUIIbHBIE MHOTOT PAHHUKHU

85 KonrponsHas pabora "MHororpaHHUKH" 1

26 [ToHATHE BEKTOpa Ha MJIOCKOCTH U B )
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuino nmapasuienenumnena 1

90 YMHOK€EHHE BEKTOpa Ha YHUCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAIIHUX B OJHOU 1
TUIOCKOCTH

92 CkansipHoe Mpou3BeICHUE 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 HToroBasi KOHTpOJIbHAs paboTa 1

102 O060011eHne U cUCTeMaTH3alus 3HAaHUN 1
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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 NIpsIMBIE 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 TIIoIIa 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 MIPSIMOYTOJIBHOTO
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.
[Inouiaap MOBEPXHOCTH HUIMHIPA

50 Konnueckasi moBepxXHOCTh, 00pa3yomiue

KOHM4ecKoi nosepxHoctu. Konyc
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CeueHue KoHyca MJIO0CKOCTBIO,

31 NapajIeIbHOM MJIOCKOCTH OCHOBAHUS

57 VceqéIfHHI?I KoHyc. M300pakeHne KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOM
IIOBEPXHOCTU KOHYCa

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

55 JI0Ka3aTeJIbCTBO U BEIYHCIICHHE,
IIOCTPOCHUEM CEYEHUH IMIMH]PA, KOHYyCa
CrepeomeTpuuecKkue 3aJa4u Ha

56 JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOCHUEM CEYEHUN MIMH]PA, KOHYyCa

57 [IpuknanHble 3a1auu, CBSI3aHHBIE C
WINHAPOM

58 [IpuknanHble 3a1auu, CBSI3aHHBIE C
WINHAPOM

59 Codepa u map
[epeceuenue chepsl U m1apa ¢ IIOCKOCTHIO.

60 Kacanwue mapa u cdepsl miockoctso. Bua un
n300paxxeHue mapa
[lepeceuenue chepsl 1 11apa ¢ IIOCKOCTHIO.

61 Kacanwue mapa u cdepsl miockoctso. Bua un
n300paxxeHue 1mapa

62 VpaB}ieHHe cdepsl. [nomans chepsl u eé
qyacTen

63 Cummerpus chepsl 1 mapa

64 CrepeomeTpuuecKkue 3aa4u Ha

JO0Ka3aTCIbCTBO U BBIYHUCIICHUC, CBA3aHHBIC

93




co chepoii u mapom, TOCTPOCHUEM UX
CEUCHUH MIOCKOCTHIO

CrepeomeTpuuecKkue 3aa4u Ha
JOKa3aTCIbCTBO U BBIYHUCIICHUC, CBA3aHHBIC

65 co c(hepoii u mapom, TOCTPOCHUEM UX
CEYCHUH TUIOCKOCTHIO

66 [Ipuknaanble 3a1a4u, CBsI3aHHbIE CO chepoit
U I1apoM
IToBTOpEHME: OKPYKHOCTH HA IJIIOCKOCTH,

67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHIAPTHBIE
mogo00ust

68 Paznuunble KOMOMHAIIMY TEJ BpAIICHUS U
MHOTOT'PaHHUKOB

69 3anaun no teme "Tena U MOBEPXHOCTH
BpalieHus"

70 3anaun no teme "Tena U MOBEPXHOCTH
BpaiieHus"

71 Konrtponbnas padora "Tena u moBepXxHOCTH
BpaiieHus"

7 O06béM mumuHIpa. Teopema 06 00bEMe
MIPSIMOTO LUJIMHJpA

7 Brruncnenue 065EMOB Tell C TOMOIIBIO
ornpenenénHoro uHrerpana. O0bpEM KoHyca

74 [Tnomaau 60KOBOM M MOIHOM MOBEPXHOCTH
KOHyca

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

76 [Mpuknanueie 3ana4un mo Teme "OObEMBI U

IJI0ILA I TIOBEpXHOCTEN Ten"
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77

O06BEéM mapa u mapoBoro cekropa. Teopema
00 00béme mapa. [Inomane chepsl.
CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
BbIUMCIIEHUEM 00BEMOB I1apa, MapoBOro
CETMEHTA U IIapOBOI'0 CEKTOpa

78

[Tpuknanueie 3ana4un mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomazabio cepsl. COOTHOIIECHUS MEXKTY
TUTIOIIASIMH TTOBEPXHOCTEN M 00BEMaMu
MOJOOHBIX TEJ

79

[TooOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6wEMa pu mo100uu.
CrepeomeTpuueckue 3aj1auu, CBI3aHHbIE C
BBIYHCIICHHUEM 00BbEMOB TeIl U TUIOIIA e
IIOBEPXHOCTEN

80

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

81

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

82

Buael nBukeHuUii: napauiesbHbIN NEPEHOC,
LICHTpAJIbHAsA CHUMMETPUS, 3€pKaJIbHAs
CUMMETPHUS, IOBOPOT BOKPYT HPSIMOK

83

[IpeobpazoBanus nogobus. [Ipsamas u chepa
Olinepa

84

['eomeTpuyeckue 3a1aun Ha IPUMEHEHUE
JIBUKCHUS

85

Konrponbnas padora "Bekrops! B
npoctpaHcTae”
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86

Ob6o06m1aromiee nosropenue 11 nmouaTuit u
MeToA0B Kypca reomeTpun 10—11 kmaccos,
cucreMarusanus 3HaHui: "llapamiensHOCTh
MPSIMBIX U IJIOCKOCTEHN B IpocTpaHCcTBE"

87

Ob6o6m1aromiee nosropenue 11 nmouaruit u
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Oo6o06m1aromiee nosropenue 11 nmouaTuit u
MeToA0B Kypca reomeTpun 10—11 kmaccos,
cucreMaTtusanus 3Hanuii: "O0bem
MHOTOrpaHHHUKa"
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Ob6o6mtaromiee nosropenue 11 nmouaruit u
MeToA0B Kypca reomeTpun 10—11 kmaccos,
cucreMaTtusanus 3Hanuit: "O0bem
MHOTOrpaHHHUKa"
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O6o6u1aromiee nosropenue 11 nmouaruit u
MeToJ10B Kypca reomerpun 10-11 kiaccos,
cucteMmarusanus 3Hagui: "Ilmomamgu
MOBEPXHOCTU M 00BEMBI KPYTJIBIX TeT"
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Ob6o06mtaromiee nosropenue 11 nmousaTuit u
MeToJ10B Kypca reomerpun 10-11 kiaccos,
cucteMmarusanus 3Hagui: "lIlmomamgu
MOBEPXHOCTU M 00BEMBI KPYTJIBIX TeT"
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HToroBast KOHTpOJIbHAs paboTa
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HTorosast KOHTpOJIbHAs paboTa
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[ToBTOpeHuEe, 06001IEHNE U CHCTEMATH3AIUS
3HAHUU
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HcTropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ pojib B pa3BUTHH COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH
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HayKH U €€ pojib B pa3BUTHH COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

98

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

99

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

100
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOMN ITIPOI'PAMMBI

10 KVIACC
Kon .
TR IIpoBepsiembie HPeI[MeTHbIe pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
D o0pa3oBaTeIbHON NPOrpaMMbI CpeHero o0mero o0pa3oBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb
79 IIpuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU PEUICHUU
reOMETPUUECKUX 3a7a4
73 OnepupoBaTh MOHATUSAMHU: NAPAUIEIBHOCTh U MNEPIEHIUKYISIPHOCTD
' MPSIMBIX U IIJIOCKOCTEN
74 KnaccuduiupoBath B3aMMHOE pacHoOIOKEHUE MPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: JBYTPaHHBIN yroJl, TpaHU ABYTPAHHOIO yIija,
7.5 peOpo ABYTpaHHOTO yIia, TUHEWHBINH yToJl BYTPAHHOTO yIjia, IpaayCcHas
Mepa JBYTpaHHOIO yria
76 OnepupoBaTh MOHATUSMU: MHOTOIPDAHHUK, BBINYKJIBIA M HEBBIMYKJIbIHA
' MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPaHHMKA, IPAaBUIIbHBIA MHOTOTPAHHUK
77 PacriozHaBaTh OCHOBHBIE BH/Jbl MHOIOI'DAaHHUKOB (IIMpamuza, MpHU3Ma,
' PSIMOYTOJIBHBIN Mapajuienenunes, Kyo)
KnaccudumupoBarb ~ MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUS  JUIA
73 kinaccuukanmu  (BBIYKJIBIE M HEBBINYKJIbIE  MHOTOTPAHHUKH,
' IIpaBWIbHBIE MHOTOTPAHHMKH, TPSMbIE M  HAKJIOHHBIE IPU3MBI,
napajuieJIeuIne bl
79 OnepupoBatb HOHATHUSAMHU: CEeKyIas IIJIOCKOCTB, CEYEHUE
' MHOT'OI'PaHHHKOB
710 OOBACHATH NPUHIMIIBI  TOCTPOCHUS  CEYCHUH  MHOTOTPAHHUKOB,
HCIIOJIb3YSl METO] CJIEJIOB
Crpouth cedeHMsI MHOIOIPAaHHHUKOB METOJOM CIJIEJIOB, BBINOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYD:
BH/JI CBEPXY, COOKY, CHU3Y
Pemrate 33124 Ha HaXOXJIEHUE F€OMETPUUECKUX BEIHMYUH MO0 0Opas3nam
WIM aJIrOpuTMaM, NPUMEHSsS W3BECTHBIE AHAJIUTHUECKUE METOJBI IPH
7.12 pELIEHNN CTaHJApPTHBIX MAaTEMaTHUYECKMX 3a7ad Ha BBIYMCIECHUE
pacCTOSHUN MEXIY ABYMs TOYKaMH, OT TOYKU 10 HPSIMOH, OT TOUKHJIO
IJIOCKOCTH, MEXKAY CKPEIIUBAOIIUMHUCS IIPSIMBIMU
Pemrate 33124 Ha HaXOX/IEHUE F€OMETPUUECKUX BEIHMYUH MO0 0Opas3nam
7.13 WIM aJIrOpuTMaM, NPUMEHSsS WU3BECTHBIE AHAJIUTHUUECKUE METOMBI IIPH

pCIICHUNU CTAHAAPTHBIX MATCMATUYCCKHUX 3a/la4 Ha BBIYUCIICHUC YIJIOB
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MEXKIY CKPELIMBAIOIIUMHUCS IPSAMBIMH, MEXAY NPAMOUW M IUIOCKOCTBIO,
MEXKY IUIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

Bbruucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMua) ¢ MpUMEHEHuEM (HOpPMYJI, BBIYUCIATh COOTHOIICHHS

714 MEXAY IIOUIAIIMH MIOBEPXHOCTEH, o0BbEMaMu MOJTOOHBIX
MHOTOT'PaHHUKOB
715 OnepupoBaTh NMOHATHAMHU: CUMMETPHUSl B NIPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CUMMETPUHN (UTYPHI
W3BnekaTh, mpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH WH(POPMALHIO O
7.16 MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (uUrypax, MNpercTaBICHHYIO Ha
yeprexax U pUCyHKax
[TpumeHnsaTh reoMeTpudeckue (akThl I PEHICHUS CTEPEOMETPUUECKUX
7.17 3a/a4, MpeaIoJiaraloliuX HECKOJBKO ILAroB PEIIECHUs, €CIU YCJIOBHS
NIPUMEHEHHS 33aJJaHbl B IBHOH (opme
718 [IpuMeHATH mpocCTEWIIMEe NPOrpaAMMHBIE CPEACTBA M JIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUUYECKUX 3a/1a4
719 IIpuBoUTE MpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
KU3HU, pacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
IIpyuMeHsITh NOTyUYEHHBIE 3HAHUS HA NIPAKTUKE: aHAJIU3UPOBATh PeaIbHbIE
CUTYallMu U IPUMEHSATh U3yUEHHBIE MIOHATHUS B IIPOLIECCE TOMCKA PEIICHUS
MaTeMaTH4eCKd  CPOPMYJIHMPOBAHHOW  MPOOIEMBI,  MOJECTUPOBAThH
7.20 peaJIbHbIE CUTYallUd Ha S3bIKE T'€OMETPUH, UCCIIEN0BaTh MOCTPOCHHBIE
MO/IEJIH C UCIIOJIb30BAaHUEM F€OMETPUUECKUX MTOHITHI U TEOPEM, armapara
anreOpbl, pemarh NMPaKTHUYECKUE 3aJaud, CBS3aHHBIE C HAXO0XJIECHUEM
Tre€OMETPUUYECKUX BEJIMUUH
11 KIIACC
Kon .
TR IIposepsiembie HPeI[MeTHbIe pe3yJIbTaThbl 0CBOCHHUSI OCHOBHOM
D o0pa3oBaTeIbHON NPOrpaMMbl CpeHero o0umero o0pa3oBaHus
6 I'eomerpus
OnepupoBaTh MOHATUAMU: IUIMHIPUYECKAs IOBEPXHOCTH, 00pas3yrolye
6.1 LWIMHIPUYECKON TOBEPXHOCTH, LWJIMHAP, KOHHMYECKas IIOBEPXHOCTD,
' oOpasyione  KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepudeckas
MIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIOCOOBI MTOTYYSHHS TEJ BPALLICHUS
6.4 KrnaccudumupoBaTs B3aUMHOE pacnoiokeHre chepbl U MI0CKOCTH
OnepupoBaTh MNOHATHSAMH: ILIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOM CJIOM, OCHOBAHHE LIAPOBOrO CJIOS, BBICOTA

IApOBOTO CJI0S, IIAPOBOM CEKTOP
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6.6

Beruncnate 00BEMBI W IUIOMIAAM TIOBEPXHOCTEH Tenm BpalleHUS,
TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popmyIT

6.7

OnepupoBaTh TNOHATUSMH: MHOTOTPAHHUK, BIHMCAaHHBIA B chepy H
OIMCaHHBIN 0K0JI0 cepsl, chepa, BNUcaHHAss B MHOTOTPAHHUK WUJIH TEJO
BpalCHUs

6.8

BBIYHCIATE COOTHOIICHUS MEX/TY TUIOMIAISIMH TIOBEPXHOCTEH 1 00hEMaMHU
IMOAOOHBIX TENI

6.9

N306pakaTh n3ydaeMmble (GUTYpBl OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HTHCTPYMEHTOB

6.10

BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (DUTYpP: BHJI CBEpXy, COOKY, CHM3Y; CTPOUTb CEUYEHHS TeIl
BpaICHUS

6.11

W3BnekaTh, MHTEPHPETHPOBATH M IMPeoOpa3oBBIBaTh HH(GOPMAIHIO O
MIPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (uUrypax, NpencTaBICHHYIO Ha
4YepTeKax U pUCYHKaxX

6.12

[TpumeHnsTh reoMeTpudeckue (akThl I PEHICHUS CTEPEOMETPUUECKUX
3a/a4, MIPEAINONIAaraloliuX HECKOJIbKO IIaroB pEUICHUs, €CIH YCIOBUS
NIPUMEHEHHS 33aJ]aHbl B IBHOH (opme

6.13

OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONHATE JEHCTBUS CIIOXKEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB H
YMHOXKECHHUSI BEKTOpAa HA YHCIO, OOBACHSITh, KAKMMU CBOWCTBAMH OHH
00J1a1a10T

6.15

IIpuMeHATH MPaBUIIO NapAJLICIICIIUIIENA IIPU CII0KEHUU BEKTOPOB

6.16

OnepupoBaTh NOHATHUSAMHU: JIE€KapTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJAYJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroa MEXAYy BEKTOpaMH, CKALIPHOE IIPOU3BEACHUE  BEKTOPOB,
KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPbI

6.17

Haxomuts cymmMy BEKTOPOB M IPOM3BEICHHUE BEKTOpa HAa 4YMCIIO, YIOJ
MEXKIy BEKTOpaMH, CKAIIPHOE IIPOU3BEIACHUE, PACKIAABIBATL BEKTOP IIO
JIByM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aznaBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIAUHAT

6.19

Pematp npocreiilme reoMeTpuyecKue 3aaun Ha IPUMEHEHNE BEKTOPHO-
KOOPJAMHATHOI'O METO/1a

6.20

Pemarn 3aJadyud Ha A0Ka3aTCJIbCTBO MATCMAaTHUYCCKUX OTHOIICHUH U
HaxXOXXIACHUC T'COMCTPUUYCCKUX BCIIMYUH 110 06pa3uaM HJIn aJiIropuTtMam,
NIPpUMCHAA HU3BCCTHBIC METOABI npu PCHICHUH CTaHJAPTHBIX
MaTEMATHYCCKHUX 3aJa4

6.21

[IpuMeHATH mpocCTEWIIMEe NPOrpAMMHBIE CPEACTBA M JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

IIpuBOaUTE MpHUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEUW B NPUPOJE U
JKU3HHM, PACIIO3HABATh IIPOSBICHHUE 3A4KOHOB T€OMETPUH B UCKYCCTBE

6.23

HpI/IMeHHTB MOJIYYCHHBIC 3HAHHA HaA IMPAKTHUKE: aHAJIU3UPOBATH PCAJIbHBIC
CUTyallul U IPUMCHATH U3YUYCHHBIC TIOHATHUS B ITPOLICCCC IMOUCKA PCIICHUA

100




MaTeMaTH4eCKd  CPOPMYJIHMPOBAHHOW  MPOOJIEMBI,  MOJECTUPOBAThH
peanbHbBle CUTyallud Ha SA3BIKE I'€OMETPHUM, UCCIEAOBATh IIOCTPOCHHBIE
MOZEJIH C UCITOJIB30BAHUEM I'€OMETPUUECKUX ITIOHATUI U TEOPEM, alllapara
anreOpbl, pemarh NPaKTHUYECKUE 3aJaud, CBSA3aHHBIE C HAXO0XJIECHUEM
T€OMETPUYECKUX BEIINYUH
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INPOBEPAEMBIE 3JIEMEHTDBI COAEP) KXAHUA

10 KVIACC

Kona
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHblE TOHATUS cTepeomeTpuu. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonaTue 06 akCMOMaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUHN
U CJIECTBUS U3 HUX

7.2

B3anMHOe  pacnonokeHHe  OpsAMBIX B IIPOCTPAHCTBE:  IIEpECEKaroluecs,
NapajuleJIbHbIE W CKpelluBaromuecs npsMble. [lapamuienbHOCT INpsAMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: IApajUleibHBIE IpsMbIE B IIPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MApaUIEIbHOCTh IPSIMOM M IUIOCKOCTU. YTIIBIC
COHAIPABJIICHHBIMA CTOPOHAaMH, YIrOJl MEXKIy IpsSMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTD MJIOCKOCTEM: MapajulebHbIE TUIOCKOCTH, CBOWCTBA NapaJlIeIbHBIX
wiockocteil. Ilpocrelimme mpocTpaHCTBeHHbIE (UTYPbl HA IJIOCKOCTH: TETPAdp,
KyO, mapajsienenue;, IoCTpPOSHHE CeUeHHH

7.3

[lepnieHUKYIAPHOCTh NPSIMOM U IIOCKOCTH: IEPHEHIUKYISPHBIE IpsAMbIE B
IIPOCTPAHCTBE, NPSIMbIE NTAPAJLIEIIbHBIE U IIEPIICHIUKYIISIPHBIEC K IUIOCKOCTH, IIPU3HAK
NEePIEHIUKYIISIPHOCTH MIPSIMOM U IUIOCKOCTH, TeOpeMa O MPSAMOH NEPIEHAUKYIIIPHON
IJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY IPSIMOU U INIOCKOCTBIO, IBYTPaHHBIN
yTOJ1, IMHEWHBIN YIoJl AIBYIPaHHOrO yruia. [IepreHiuKyisip 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TUIOCKOCTH, IPOESKIHS (PUTYPHI HA
IJIOCKOCTB. [IepreH MKy IIpHOCTD IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIIIPHOCTH IBYX
mockocteil. Teopema o TpEX NMeprneHuKyspax

7.4

IloHsATHE MHOIOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPDAHHMKA, BBIINYKIBIE U
HEBBIIIYKJIBIE MHOTOI'PDAaHHMKH, DPa3BEPTKA MHOrorpaHHuka. lIpusma: n-yromnpHas
npu3Ma, TPaHU U OCHOBAHMS NPHU3MBI, IpsMas M HAKIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH IpU3Mbl. [lapainenenunesn, npsMOyrojIbHbBIN ITapajuIeIeuIe]
U ero cBoucrBa. [lupamuna: n-yronpHas nupaMua, rpaHd U OCHOBAHHME NTUPaMUJbL,
OOKOBasi M IMOJIHAS MMOBEPXHOCTb MHUPAMHJIbI, MPaBUIbHAS U yCeu€HHAs MHpaMHJA.
OnemeHTHl TpuU3Mbl W nOUpaMuibl. IIpaBUiIbHbIE MHOTOIpDaHHUKH: IIOHSTHE
[IPAaBUJILHOIO MHOTIOTpaHHUKA, I[paBWIbHAs IIPU3Ma M IIpaBUJIbHAs INHPAMUJIA,
NpaBUJIbHASA TPEYTOJbHAS MUPaMUIa U MPAaBUIIBHBIN TeTpa’ap, kyO. IIpeacraBienue
O IpPaBWIBHBIX MHOTOTpaHHMKaX: OKTa’Jp, JOJeKa’ap U ukocadapyrue CeuyeHust
IIPU3MBI U TUPAMUBbI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKHU, PSMOH, IJIOCKOCTH.
OnemMeHTbl CUMMETPUM B INHpaMHAax, NapajulesieNunenax, IMpaBUIbHBIX
MHOT'OTPaHHUKAX

7.6

Brruncnenue 31€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, numaroHanu, yrisl. [lmomans
OOKOBOW TMOBEPXHOCTH W TOJHONW MOBEPXHOCTH NPSAMOM NPHU3MBI, IUIOMIAIb
OCHOBaHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMON mpu3Msl. [Inomans 60koBoit
IIOBEPXHOCTH U IIOBEPXHOCTH IPAaBUIBHOM NUpaMUIbl, TeOpeMa O IIOLanu
yceuéHHoi nupamuzbl. [lorsarue 06 06béme. O6BEM nmupamMuIbl, IPU3MBI
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7.7

[Tomo6HbIe Tena B mpocTpancTBe. COOTHOMICHUST MEKIY TUIOIIAISIMH TOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TENT

11 KVIACC

Kon
6

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

I'eomerpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00Pa3yOIINe IMINHIPUIECKON MOBEPXHOCTH, OCh
MWIAHIPUYECKONH TOBEpXHOCTU. LIMmuHAp: OCHOBaHMS U OOKOBasi MOBEPXHOCT,
o0pa3yromas U 0Ch, TUIOIIAb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konundeckass moBEepXHOCTh, 0Opa3yrolMe KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TOBEpXHOCTH. KOHYC: OCHOBaHME M BEpIIUHA, 00pa3yroImas
1 OCh, TUIONIATh OOKOBOM M TIOJTHOW MMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yroIne
U BBICOTA, OCHOBAHUA U 60KOBaSI MMOBCPXHOCTH

6.3

Cdepa u map: neHtp, paauyc, AMaMeTp, oAb moBepxHoctu cheprl. Bzaumuoe
pacnonoxkeHue chepsl M TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, MIomaib

cepsl

6.4

N300pakeHue Tes BpallleHus Ha IJI0CKOCTU. Pa3BépTka muimHapa U KOHyca

6.5

KomOuHnanuu Tten BpalieHuss U MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OINWCAHHBIH
0KO0JI0 cepsl, cepa, BIUCaHHAS B MHOTOT'PaHHUK, WK TEJIO BPALLICHUS

6.6

[Tonstre 06 o0nEme. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 0OBEMe
NpsSIMOYTOJIBHOTO Tapajuienenunena M ciuenctBus u3 He€. OO0bEM HmmHApa,
KoHyca. O0BEM 1Iapa u miomaab chepsl

6.7

[MomoOuple Tema B mpoctpaHcTBe. COOTHONIICHUS MEXIy — IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMAMHU MOTOOHBIX TET

6.8

Ceuenust nunuHApa (MapayieNbHO M MEPHEHAMKYJISPHO OCH), CEUEHHUS KOHYyca
(mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPIINHY ), CEUEHUS LIapa

6.9

BekTop Ha 1miockocTM U B mpocTpaHcTBe. CIIOXKEHME U BBIUMTAHHE BEKTOPOB.
YMHOkKEHUE BEKTOpa Ha 4ucio. Pa3noxenue BekTopa o TpéM HEKOMIUIAaHAPHBIM
BekropaM. [IpaBuno mnapamnenenunena. Pemenue 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOpaMU

6.10

[IpsimoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.
IIpocreiimue 3amaum B KOOpAMHATax. Yroil Mexay BekropaMu. CkaisipHoOe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YITIOB MEXKIY NPSAMBIMUA U IUIOCKOCTSMH.
KoopamHaTHO-BEKTOPHBIN METOA ITPHU PELIEHUH T€OMETPUUYECKUX 3a1a4
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PABOYAS ITPOIT'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTB U
CTATUCTHUKA»

VYuebHblii Kypc «BeposSTHOCTP M CTaTUCTHKa» YIIyOJIEHHOTO YpOBHS SIBISIETCS
MIPOJOIDKECHUEM U Pa3BUTHEM OJTHOMMEHHOIO y4eOHOTo Kypca yriryOJEéHHOTO YPOBHS Ha YPOBHE
cpeanero oOmiero oOpa3oBaHus. YUeOHbBIM Kypc MNpeAHa3HaueH g (opMUpOBaHUS Y
00yyYaromuxcs CTaTUCTUYECKOM KyJbTYpbl M TOHHMAHHS POJM TEOPUH BEPOSITHOCTEH Kak
MaTeMaTHYECKOTO HHCTPYMEHTA JIJIsl U3yUEHUsI CIIydaifHbIX COOBITHI, BETMYMH U nporeccoB. [Ipu
M3yYeHUH Kypca oOOralaloTcsi MpEACTaBICHUS OO0YyYaroIuXcs O MEeToJaX HCCIEeI0BaHH
M3MEHYMBOTO MHpA, pa3BUBACTCA IOHUMAHHWE 3HAYUMOCTH M OOLIHOCTH MaTeMaTHYECKUX
METOJIOB TMO3HAHMUA KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOIO ECTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Conepxanue y4eOHOTO Kypca HAlpaBiICHO Ha 3aKperyieHWe 3HaHUM, MOJyYEeHHBIX NPH
M3yYEHUH Kypca Ha YPOBHE OCHOBHOI'O O0ILEro oOpa3oBaHus, U HAa pa3BUTUE MPEJICTABICHUH O
CIIy4alHbIX BEJIMUMHAX U B3aUMOCBS3SX MEKIY HUMH Ha BaXKHBIX ITPUMEPAX, CEOXKETHI KOTOPBIX
MOYEPITHYTHI U3 OKpY’Karollero Mupa. B pesynbrare y o0yyaromuxcst J0JHKHO chOpMUPOBATHCS
IpeACTaBIeHUEe O Haubojee YMNOTPeOUTENbHBIX W OOIMX MaTeMaTHYECKUX MOJENsX,
UCTIOJNB3YEMBIX JJISl  ONHCAaHHWS AHTPONOMETPUYECKUX M JAeMorpaduyeckux BeIUYHH,
MOTPEUIHOCTE B pa3JIMYHbIE pPOAAa M3MEPEHHSX, IUTENBHOCTH O0€30TKa3HOH paboThI
TEXHUYECKHUX YCTPOIHCTB, XapaKTEPUCTHK MAaCCOBBIX SIBJICHUH U IPOIIECCOB B 00IIeCTBE. Y UeOHBIH
Kypc sBnsieTcss 0a30il A7 OCBOCHHS BEPOSITHOCTHO-CTATHCTHYECKUX METOJOB, HEOOXOIUMBIX
CHEIMAIUCTaM HE TOJbKO HWHXEHEPHBIX CIELHMAJIbHOCTEH, HO TaKK€ COLUAIbHBIX U
MICUXOJIOTHUYECKUX, IOCKOJIIbKY COBPEMEHHBbIE OOIIECTBEHHbIE HAyKH B 3HAYMTEIBHON Mepe
MCTOJB3YIOT alnapaT aHau3a 00JbIINX NaHHBIX. L{eHTpanbHyI0 4acTh y4eOHOTo Kypca 3aHUMAaeT
o0CyX/leHHe 3aKOHa OONBIIMX 4YHMCeNl — (QYHAAMEHTAIBLHOIO 3aKOHA IMPHUPOJBI, HMMEIOIIEro
MaTeMaTHIECKYI0 (OpMaTH3aIHIO.

B cooTBeTcTBHM C yKa3zaHHBIMH IEJIIMH B CTPYKType yueOHOro kypca «BepostHocTh 1
CTaTUCTHKa» Ha YIrIyOJEHHOM YpOBHE BBIICICHBI OCHOBHBIE COJEp)KATEIbHBIC JIMHUU:
«CrnyuaitHble cOOBITHS U BEpOATHOCTU» U «Ciy4yaifHble BETMYUHBI M 3aKOH OOJIBIIMX YUCEID).

[ToMHrMO OCHOBHBIX JJMHUHN B Y4€OHBIH KypC BKJIFOUECHBI SJIEMEHTHI TEOPUH I'paOB U TEOPUU
MHOY€ECTB, HEOOXOIMMBbIE JJISl TOJIHOLIEHHOTO OCBOCHUSI MaTepuaa JaHHOTO y4eOHOro Kypca H
CMEXHBIX MaTEMAaTUYECKUX YUEOHBIX KYPCOB.

Conepxanne nuHuM «CryyaiiHble COOBITHSI M BEPOSTHOCTH» CIYXXKHT OCHOBOM JJIst

(bopMHpOBaHUS MTPEJICTABICHHUH O paclpeIeIeHU BEPOSITHOCTEH MEXK Ty 3HAUCHUSIMH CITyYaifHbIX
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BEIMYMH. BajkHy0 4acTh B 3TOH COAEPKATEIBHOM JIMHUN 3aHUMAET N3Y4EHHE T€OMETPUIECKOIO
u OWHOMHAIBHOTO paclpeleNieHuii M 3HAKOMCTBO C HUX HENPEPHIBHBIMU AaHAJIOraMu —
[I0KAa3aTeIbHBIM U HOPMAJIBHBIM PacIpeIeICHUSIMH.

Tembl, CBA3aHHBIE C HENPEPBIBHBIMU CIy4YailHBIMU BEJIMYMHAMU M PACHpPEIEICHUIMH,
aKIEHTUPYIOT BHHUMAaHHE OOYYalOIIMXCS Ha ONMCAHWU W H3YUYECHUHM CIIy4allHBIX SIBICHUH C
MIOMOIIBI0 HENpepbIBHBIX (GYHKUMKA. OCHOBHOE BHUMaHHE YAESACTCA IOKa3aTeIbHOMY H
HOPMaJIbHOMY pacIpeieICHHSIM.

B ydeOHOM Kypce mpeaycMaTpHBaeTCsi O3HAKOMUTEIBHOE H3YUYCHHE CBS3H MEXIY
CITy4aifHBIMH BEJIMYMHAMU U OTIMCAHKE 3TOU CBS3H C TIOMOIIBIO KO3 PHIIMEHTa KOPPEISILINHU U €r0
BBIOOPOYHOIO aHalora. JTH DIIEMEHTHl COZIEpKaHUS pa3BUBAIOT TeMmy «/luarpaMmel
paccenBaHUs», U3yUYECHHYIO HA YPOBHE OCHOBHOTO O0IIET0 00pa30BaHMsl, U BO MHOTOM OIIHPAIOTCS
Ha CBEJICHUS U3 KypCOB aJreOpbl U T€OMETPHUH.

Emé onun aeMeHT coaeprKaHus, KOTOPBIM MPEeIIaraeTcss Ha 03HaAKOMUTEIIBHOM YPOBHE —
MOCTIeIOBATEIbHOCTh CIYYalHBIX HE3aBUCHMBIX COOBITHH, HACTYMAIOMIUX B €IUHHILY BPEMEHHU.
O3HakOMJICHHE C paclpelelieHueM BEPOSITHOCTEH KOJNIWYeCTBa TAKUX COOBITMH HOCHUT
Pa3BUBAIOIIMN XapaKTep U SABJSIETCSA aKTYaJIbHBIM Ul OyAyIIMX a0UTYypUEHTOB, MOCTYHAIOIINX
Ha YydeOHbIE CHEIMaIbHOCTH, CBSI3aHHbIE C OOILIECTBEHHBIMU HayKaMH, IICUXOJOTHEH H
yIPaBICHUEM.

Ha u3yuyenue yueOHOTO Kypca «BeposTHOCTh M CTAaTHCTHKa» Ha YIIyOJEHHOM YpPOBHE
orBoautcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hepento), B 11 knacce — 34 yaca (1 gac B

HEJIEITIO).
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COAEPKXAHUE OBYUEHUA

10 KJIACC

I'pad, cBs3ubI rpad, myTu B rpade: mukibl U nenu. CreneHb (BaJeHTHOCTH) BEPIIHHBL
I'padsl Ha mIOCKOCTH. [lepeBbs.

Cryuvaiinple SKCIIEPUMEHTHI (OIBITBI) U CIy4aiHble COOBITHS. DJIEMEHTApHBIE COOBITHS
(ucxompl). BeposTHOCTH CIIy4aiiHOTO COOBITHS. BIU30CTh 9acTOTBI M BEPOSTHOCTH COOBITHIA.
Ciy4aiiHble OTBITHI ¢ PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITUAMU.

Omnepanmu Haja COOBITHAMHU: MEpPEeceUYeHue, 0ObEAMHEHUE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. opmyra c0KeHUS BEPOATHOCTEN.

YcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOATHOCTEU. JlepeBO CIIy4allHOTO HKCIIEPUMEHTA.
®opmyia nonHoit BepoaTtHocTH. Popmyra baiieca. HezaBucumblie coObITHS.

bunapHbIii ciy4aiiHbIN ONBIT (MCHBITAHUE), YCIIEX U Heynada. HezaBucuMble MCTIBITaHMSL.
Cepusi HE3aBUCHMBIX HCHBITAHUN 110 mepBoro ycmexa. IlepecraHoBku u ¢akropuan. Ywucio
coyeranuil. Tpeyronsauk [lackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCHMBIX wuchblTaHMi  beprymnn. ChydaidlHplid  BBIOOp U3  KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOocTed. JluarpamMma pacnpenesieHus.
Onepaunn Hajx ciaydyallHBIMM BenuuunHamu. bunHapHas ciyuaiiHas BenuuuHa. [Ipumepst
pacripesielieHui, B TOM YHCJIe TeOMETPUIEcKOe U OMHOMUAIBHOE.

CoBMecTHOE pacnpelelieHue JBYX ClydallHbIX BenuuMH. He3aBucumble ciayvaiiHble
BEIMYMHbL.MaTeMaTH4ecKoe OXHUAAHWE ClydallHOM BenuuuHbl (pactpenenenus). IIpumepst
IIPUMEHEHHS MaTEMaTUUECKOT0 0XKMIaHus (CTpaxoBaHUE, JoTepes). MaTemaTHuecKoe 0KHUIaHNue
OMHApHON ciyyailHOM BeIMUYMHBI. MaTeMaTHYecKoe O0XKUIAHME CYMMBI CIIy4alHBIX BEJIUYHH.
MareMaTHueCcKO€e 0’KUAaHNE T€OMETPUIECKOT0 M OMHOMHUAILHOTO PACIPEIeICHHH.

Jluciepcuss M CTaHJApPTHOE OTKJIOHEHHWE CIIy4allHOM BEJIMUYMHBI (paclpencieHus).
Jucniepcusi OMHApHOM Cily4alHOW BeMMYMHBI. MaTeMaTH4ecKoe OXXHUIaHWE MPOM3BEACHUS H
JUCIIEPCUSl CYMMBI HE3aBUCUMBIX CIIy4alHBIX BEJIMYUH. /[Ucriepcus U CTaHIapTHOE OTKIOHEHHE
OMHOMMATBHOTO pacmpeneneHus. Jlucrmepcus W CTaHAApTHOE OTKIOHEHHE T€OMETPUYECKOTO
pacrpencieHus.

11 KJIACC
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HepasenctBo YeOwmméBa. Teopema YeObimuéBa. Teopema beprymmu. 3akoH Oombmimx
yrcen. BriOopouHblii MeTO wHccienoBaHui. BpiOopounble xapakrepucTuku. OlieHUBaHHE
BEPOSTHOCTH COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpOoCTeHIINX TUIOTE3 C MOMOIIBIO
M3YUYEHHBIX paCIpeaCIICHUMN.

HenpepsiBHble ciydaiinble BennuuHbl. [Ipumepbl. DyHKIUSA IUIOTHOCTH BEPOATHOCTHU
pacnpeneneHus. PaBHOMEpHOE paclpeneneHue M €ro CBOWCTBA. 3ajaud, NPUBOASIINE K
[I0KA3aTeIbHOMY pACIpPEAEICHUI0. 3aJaul, NPUBOAAIIME K HOPMAIBHOMY paclpeesICHUIO.
@DyHKIUSA TJIOTHOCTH BEPOSATHOCTH IOKA3aTENBHOIO pachpezeneHus, (YHKIHS IUIOTHOCTH
BEPOSTHOCTH HOPMAaJIbHOrO pacnpenencHus. OyHKOUSA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOI'O
pacrpencieHus.

[TocnenoBaTenbHOCTh OMHOYHBIX HE3aBUCHMBIX COOBITMH. 3agaud, NpPUBOAALINE K
pactpenenenuro Ilyaccona.

KoBapuamust aByx cinydailHbix BenuuuH. Kos(d(uuueHT nIUHEHHOW KOpPPESAIHH.
CoBmecTHbIE HAOMIOEHHS ABYX BeIMUMH. BbiOopounsbiit koa¢pduiment koppemsiuuu. Pasnuune
MEXKIy JIUHEHHOM CBSA3bI0 M INPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METO.

HaUMCHBIINX KBAPAaTOB.

107



IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHHA YUYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YTJYBJEHHBIN YPOBEHb) HA
YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoro BocnuTanus:

cOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMM  OOydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIIECTBa, MPEJICTABIIEHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKITMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpHI, OMPOCHI W JPYroe), yMEHHE B3aMMOJCHCTBOBATH C COIMAILHBIMH HHCTUTYTaMU B
COOTBETCTBUM C UX (PYHKIIMSIMU U HAa3HAYCHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTH POCCUHCKON TPAXKAAHCKON MACHTUYHOCTH, YBOXKEHUS K MPOILTIOMY U
HACTOSIIEMY POCCHUIMCKONW MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHMKEHHSIM POCCUUCKUX
MAaTEMaTUKOB U POCCUKMCKON MAaTEMaTUYECKOM WIKOJbI, MCHOJIB30BAHUE ATUX JOCTHUKEHUU B
IPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIITUTAHMS

OCO3HAHWE JyXOBHBIX IICHHOCTEH  pOCCHUHCKOrO  Hapona, cPOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, ITHUECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUM HAyKH U JCSTENbHOCThIO YUYEHOIO, OCO3HAHHWE JUYHOTO BKJIAJa B IMOCTPOCHUE
yCTOHYHBOTO OYyIyIIEro;

4) 3cTeTUYEeCKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAsl SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3a/lay, PEIICHUH, PACCYKICHHI, BOCIPUUMYMBOCTh K MAaTEMaTHUYECKHM acCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuveckoro BoCnuTAHMSA:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH MATEMAaTHUECKHE 3HAHUS B HHTEpEcax 370POBOTO
u Oe3omacHOro o0Opasa >KU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATAaHCUPOBAHHBIN PEKUM 3aHITHIA M OTAbIXA, peryjspHas Gu3ndeckas akTUBHOCTH),
(u3HYECKOe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIIOPTUBHO-03I0POBUTEIHHON JIEITETLHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYZy, OCO3HAHHUE IIEHHOCTH TPYIOIIOOUs, HHTEPEC K Pa3IUYHBIM cdepam
poecCHOHATLHON JeSTeIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW W €€ MPWIOKCHHUSIMH, YMEHUE

COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccu © pealn30BBIBATH COOCTBEHHBIC
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KM3HCHHBIC IUIaHbI, TOTOBHOCTh M CIIOCOOHOCTb K MAaTeMaTHMYeCKOMY OOpa30BaHHIO H
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
IIPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAlpaBIECHHOCTH;

7) 3K0JI0rMYeCKOr0 BOCTIUTAHMSI:

Cc(OPMHPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYpHl, IOHMMAHHE BIMSHUS COLHUAIBHO-
SKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOAHONM M COLMAIBHOM Cpelbl, OCO3HAaHUE
r7100aJIbHOTO XapaKTepa 3KOJOTMYECKUX MPO0JIeM, OPHEHTALIHSI Ha TPUMEHEHUE MaTeMaTHUECKUX
3HAHUH A5 peleHns 3a1a4 B 00J1aCTH OKPYKAroIei Cpe/ibl, INTAaHUPOBAHUE TIOCTYITKOB U OILICHKH
MX BO3MOXHBIX ITOCJIEICTBUM IS OKPYIKAIOIEH Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKd M OOILECTBEHHOM MPAaKTUKU, MOHHMaHHE MAaTEMaTHYECKOW HAayKH Kak cepsl
YeJIOBEYECKON JEATEIIbHOCTH, 3TAllOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS LIUBWIM3ALNH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKHU U MaTEMaTU4YECKON KyJIbTYpPOU KaK CpPeICTBOM IO3HAHMSI MUPA,
TOTOBHOCTbH OCYILECTBIIATH IPOEKTHYIO M UCCIIEI0BATENBCKYIO AESITEIbHOCTh MHANBUYyAIbHO U

B IpYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jornyeckue AJeMCTBUSA:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKH MATEMATUYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXAy TOHATUSAMHU, (OPMYIHUPOBATH OMNPEICICHUS TOHSITHIA,
yCTaHABIMBATh CYIIECTBEHHBIM TpPU3HAK KIACCU(PUKALMK, OCHOBaHUs Il 0000IIeHUs U
CpPaBHEHUS, KPUTEPUHU TPOBOJAMMOTO aHAJIN3A;

BOCIPUHUMATh, (DOPMYIHpPOBATH W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTCIbHBIC H
OTpHUIaTeNbHbIC, EANHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W U TPOTHUBOpeYHs B (akrTax,
JTaHHBIX, HAOMIOACHHUSX W  YTBEPXKICHUSAX, TMpeAsaratb KPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JIeJIaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U WHIYKTHUBHBIX

YMO3AKJIOUYEHUH, YMO3aKIOUEHHI 110 aHAJIOTUH;
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MIPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (TIpsIMBIE U OT
NPOTHBHOTO), BBICTPAaWBaTh apPryMEHTAlMI0, NPUBOAUTH TMPHUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHUS U BHIBOJIBI,

BBIOMPATH CIIOCO0 peleHns: yueOHOH! 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHS,
BbIOMpPATh HanOOJIee MOAXOAAIINHA ¢ YIETOM CAMOCTOSTENBHO BBIACICHHBIX KPUTEPUEB).

Bba3oBble uccienoBare/bCKue NeHCTBHA:

MCITIOJIb30BAaTh BOIPOCH! KaK MUCCIEI0BATEIbCKIUI HHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH
BOMPOCHI, (DUKCUPYIOIIME NPOTHBOpEYHE, NpoOIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHpOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHI0, MHECHHE;

IPOBOJUTH CAMOCTOSITENIPHO  CIUIAHUPOBAHHBIA  AKCHEPUMEHT, HUCCIEAOBAHHE II0
YCTQHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SIBJICHHUS, IPOIECCA, BBISBICHUIO
3aBHCUMOCTEHN MEXly 00BEKTaMH, SBICHUSMH, IPOLIECCAMU;

CaMOCTOSITENILHO (hOpPMYITUPOBaTh 000OIIEHNSI U BBIBOJBI 10 pe3yJbTaTaM MPOBEIEHHOTO
HaOJIOICHNUS, UCCIIEOBAHUS, OLIEHUBATh JOCTOBEPHOCTD MOJTYUYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB H
0000IIIeHHIT;

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATh MPEAMOI0KEHUSI O
€ro pa3BUTHH B HOBBIX yCIIOBHUSIX.

Padora ¢ undopmanmueii:

BBISIBIISATH IE(UIMTH HHPOPMALIUH, JAHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOMPOC M IS
peleHHs 3a/1auH;

BbIOMpaTh WHPOpPMALMIO M3 HCTOYHUKOB  PA3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3HpOBAaTh W HWHTEPIPETUPOBATh MHGOPMAIMIO pA3TUYHBIX BUAOB U (opMm
MIPECTABIICHHS;

CTPYKTYpPHUPOBATh HHPOPMALINIO, TPEICTABIATH €€ B pa3INYHBIX (pOpMax, HIUTIOCTPUPOBATH
rpaduyuecky;

OLIEHUBATh HAAEKHOCTH MHGOPMAIMM MO CAMOCTOATENBHO  C(HOPMYyIUPOBAHHBIM

KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPcaIbHbIE YueOHbIE 1eiiCTBUS

Oo0menue:

BOCHpI/IHI/IMaTb nu (I)OpMyJII/IpOBaTL Cy)K,Z[GHI/ISI B COOTBCTCTBUU C yCJIOBI/ISIMI/I n nejsiMu
OGH.[QHI/IH, SICHO, TOYHO, FpaMOTHO BI:Ipa)KaTI: CBOIO TO‘IKy 3peHI/ISI B yCTHBIX U IIHCBbMCHHBIX

TCKCTAaX, JaBaTh MMOACHCHUS 11O XO4Y PCHICHUA 3a/1a4, KOMMCHTUPOBATH HOJIy‘ICHHBIfI PE3YJIbTAT,
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B X0z€ OOCYXXICHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKAaeMOH TeMblI, MPOOIEMBI,
pemaemMoi 3a/1a4M, BBICKA3bIBAaTh WJCH, HAIlEJICHHbIE Ha MOMCK PEILEHHs, COMOCTABIATh CBOM
CYXJIEHUS C CYXXACHUSAMHU APYTUX YYaCTHUKOB JMANOra, oOHapy>KWBaTh Pa3IMuMe U CXOJCTBO
MO3HILIMH, B KOPPEKTHOU opme hopMyITupoBaTh pa3HOIIIACHs, CBOM BO3PAKEHHUS,

NPEJCTaBIATh PE3YJIbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTAa, HCCIEOBAaHUS, NPOCKTa,
CaMOCTOSITENIHO BBIOMPATh (hOpMaT BBICTYIUICHHS C YUETOM 3a7a4 NMPE3CHTAUN U OCOOCHHOCTEN

ayIUTOPHH.

PeryasiTuBHbIe yHHBepcalbHble Y4eOHbIe AelicTBUSA

Camoopranuzanus:

COCTABJIATh IUIAH, JITOPUTM pPELICHHs 3aJaud, BBIOMpATh CIOCOO peleHHs ¢ YYETOM
UMEIOIINXCS PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapHaHThI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLHOHATBHBIH HHTEJIEKT:

BJIaJIeTh HABBIKAMHU TTO3HABATENFHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUN
U MBICIHUTENBHBIX MPOIECCOB, HX PE3yJNbTaToOB, BIAACTh CIIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJISI ITPOLIECCa U pe3yIbTaTa PEeIeHNUs MaTeMaTHUECKOM 3a/1auu;

NPEIBUIETh TPYIHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTh NPH PEIICHUH 33/]1a4d, BHOCHUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, AHHBIX, HANIEHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa IIETH U YCIOBUAM, OOBSCHITH IPUIHHBI JOCTHKEHUS
WIA HEAOCTIKCHHS pe3yJbTaToB JCATEIbHOCTH, HAaXOIUTh OHIMOKY, JaBaThb OLEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

MOHMMATh M HMCIIOJIb30BaTh MPEMMYIIeCTBa KOMaHIHOW M MHIUBUAYaIbHOW pabOTHI mpu
pemieHMH y4eOHBIX 3ajJay, MPUHUMATh LEJIb COBMECTHOM JeATENbHOCTH, IUIAHUPOBAThH
OpPraHU3aIMI0 COBMECTHOM pPabOTHI, paclpenensarTh BUIAbI paboT, TOTOBApHBATHCS, OOCYXKAATh
MIPOLIECC ¥ PE3YNIBTAT PabOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (0OCykIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBD» ¥ UHBIE), BBITIOJIHATE CBOIO YaCTh paOOTHI U KOOPAUHUPOBATH CBOU ACUCTBUS C APYTUMH
YJieHAaMH KOMaHJbI, OIICHWBAaTh KAayeCTBO CBOETO BKJAJa B OOLIMI HPOAYKT MO KPUTEPHSIM,

c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUS.

NPEAMETHBIE PE3YJIbTATBI
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K koniy 10 kiacca oOyyaromuicss HAy9uTCs:

CBOOOJHO OINEPUPOBATH MOHATHAMU: Tpad, IUIOCKuil rpad, cBs3HbIN rpad, myTs B rpade,
Lielb, UKL, JI€PEBO, CTEIIEHb BEPILIUHBI, IEPEBO CIIy4YalHOTO YKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATH MOHATUSMHU: CIYYalHBIM HKCHEPUMEHT (OmbBIT), ClydyailHoe
COOBITHE, DJIEMEHTapHOE CIIy4ailHOe COOBITHE (RJIIEMEHTApHBI WMCXOM) CIy4YailHOTO OIBITA,
HaXOJIUTh BEPOSITHOCTH COOBITHIA B OIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSAMU;

HAaXOIUTh U (OPMYIUPOBATH COOBITHS: TEpecedeHHne, O0bheIUHEHUE AaHHBIX COOBITHH,
COOBITHE, TPOTHUBOMOJIOKHOE ITAHHOMY, HCIOJb30BAaTh IUArpamMMbl Diijepa, KOOPAWHATHYIO
OpSAMyI0 Ui pelIeHHs 3a/ad, I0JIb30BaThCsl (OPMYJIOH CIIOKEHHUS BEPOSTHOCTEH I
BEPOSATHOCTEH JABYX U TPEX CIyYalHBIX COOBITHIA;

ONIEpUpPOBATh  IOHATUSAMM: YCIOBHAs BEPOSATHOCTb, YMHOJKEHHE BEPOSATHOCTEH,
HE3aBUCHMBIE COOBITHS, AEPEBO CIyYalHOTO SKCIEPUMEHTA, HAXOAUTh BEPOSITHOCTU COOBITUH ¢
MIOMOIIBIO TIPaBWJIa YMHOXEHHUS, JIEpeBa CIY4YailHOTO OIbITA, MCIIOIB30BaTh (OPMYITY IOJHOM
BeposTHOCTH, (popmyny baifeca mpu pemeHun 3aaad, ONpeaesTh HE3aBUCUMOCTh COOBITUH TIO
(dbopmyIie U 0 OpraHU3aIMK CIIy4aifHOTO HKCIIEPUMEHTA;

NPUMEHATh M3YYCHHbIE KOMOMHATOpHBIE (OPMYJBI IS TEPEUYUCICHUS DIIEMEHTOB
MHOXECTB, JJIEMEHTApPHBIX COOBITHH CIy4ailHOrO ONbITa, pPELMICHHS 3aJad4 [0 TEOPHH
BEPOSITHOCTEM;

CBOOOJHO OINEPHUPOBATH MOHATHIMU: OMHAPHBIN CITy4alHBIA OMBIT (MCIBITAHUE), YCIIEX U
HeyJlaua, HE3aBUCUMBIC WCIBITAHHS, CEpUs WCIBITAaHUHA, HAXOJUTh BEPOSTHOCTH COOBITHIl: B
CEpPUM UCIBITAHUN 10 IIEPBOr0 yCIleXa, B CEPUU UCNBITAHUN bepHyIuIn, B OIBITE, CBI3aHHOM CO
CIly4aifHBIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH;

CBOOOTHO OIIEPUPOBATH MOHATHAMU: ClTyyailHas BEIMYMHA, pacIpeesICHHE BEPOSTHOCTEH,
aMarpaMma pacupezeneHus, OMHapHasi ciiy4yaiiHas BEJITHMYMHA, TEOMETPUYEeCcKoe, OMHOMHUAIBHOE
pacrpeneieHue;

OIIEpUPOBATh IMOHATUSMH: COBMECTHOE pACHpPEACIICHUE [BYX CIIy4YalHBIX BEJIMYUH,
HCIOJIb30BATh TAOJIMILy COBMECTHOTO PACIIPENICICHUS IBYX CIIy4allHBIX BEJTUYMH /IS BBIACTICHHS
pacupeneiieHdss  KaXJOW  BEIUYMHBI, ONpEACICHUsI  HE3aBUCUMOCTH  CIy4yalHBIX
BEJIMYMH;CBOOOIHO ONEPUPOBATH MOHATHEM MAaTEMAaTUYECKOTO OXKHUIAHUS CIyYailHON BEMYUHBI
(pacnpeneneHus), MPUMEHATh CBONMCTBA MAaTEMaTUYECKOTO OKHUIAHMWS IPU PEIICHUU 3ajad,
BBIUUCIIATE MaTeMaTU4YeCKoe OXHMJaHHe OMHOMMAIBHOTO U T€OMETPUUYECKOTO pacHpeaesCHUH;
CBOOOJHO ONEpPHPOBATH MOHATUSMH: JUCHEPCHUs, CTAaHAAPTHOE OTKIOHEHHE CIydailHOU

BEJIMYMHBI, IPUMEHATh CBOMCTBA JUCIEPCUM CIy4yailHONH BEIWYMHBI (paclpeneicHus) Nnpu
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pElIeHnN 3a/ad, BBIYUCIATH IUCHEPCHUI0O M CTAHJAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOrO H
OMHOMMAIBHOTO pacrpeieIeHUN.

K koniy 11 knacca oOyyaromuicss HAy49uTCs:

BBIUUCIIATE BBIOOPOYHBIE XapaKTEPUCTUKU IO JAHHOM BBIOOPKE U  OIICHHUBATH
XapaKTePUCTUKH TCHEPAIbHOW COBOKYMHOCTH JAHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOSITHOCTH COOBITUM M NPOBEPSITH IPOCTEHIINE CTAaTUCTUYECKUE TUIOTE3BI,
10JIb3YSICh N3YUEHHBIMU PaCIIpeICICHUSIMY;

IIPUBOJUTH NPUMEpPHI 3aJay, NPUBOJAIIMX K IOKA3aTEIbHOMY pacHpeleleHHIo, 3azad,
NPUBOAAILINX K HOPMAJIBbHOMY pacnpeaeieHnto. OnepupoBaTh NOHATHAMH: QYHKLIHUS UIOTHOCTH
BEPOSATHOCTH MOKA3aTEILHOTO pacrpeieieHus, QyHKINS MIIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO
pacripenienieHusi, QyHKUUS IUIOTHOCTH M CBOWCTBA HOPMAJBHOTO pPACHpECNCHHS; ONpPEAesaTh

KO3 PHUIMEHT TUHEWHONW KOPPESAIIH, BEBIOOPOUHBIN KO3 (OUITMEHT KOPPEISALIHH.
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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

29

MaremMaTtnueckoe OXXHIaHUE
MIPOU3BEICHHUS U JUCIIEPCUSI CYMMBI
HE3aBUCUMBIX CIIyYalHBIX BEJIMYHH
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30

Jucniepcusi OMHOMUATBHOTO
pacnpenenenus. [Ipaktuueckas pabota
C UCIIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IUI]

31

Jlucniepcus ¥ CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOTO
pacnpenenenus. [Ipaktuueckas pabota
C UCIOJIb30BAaHUEM HIIEKTPOHHBIX
Ta0IUI]

32

O0001IeHYE ¥ cCUCTEMAaTU3ALUs 3HAHUM

33

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

34

0O0001IeHYE ¥ cCUCTEMAaTU3ALUs 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

JIEeKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcsbl

Hepaenctso Yeobbimena. Teopema
YeoOnimena. Teopema bepuymm. 3akon
OOJIBIINX YnCEell

Hepaenctso Yeobbimera. Teopema
YeoOnimeBa. Teopema bepuysuum. 3akon
OOJIBIINX YnCell

Hepaenctso Yeobbimena. Teopema
YeoOnimena. Teopema bepuyiu. 3akon
OOJIBIINX YnCEell

Br160poYHBIN METO]T MCCIICIOBAHMIA

[IpakTudeckas paboTa ¢ UCIOIb30BAHHEM
ANEKTPOHHBIX TAOJIHIL

I'enepanbHast COBOKYIIHOCTD U CIIy4YalHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLieHKa CpEeAHET0 U
JUCIIEPCUU T€HEPAIEHON COBOKYITHOCTH C
MIOMOIIIBIO0 BEIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHast COBOKYIIHOCTD U CIIy4YalHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctukamu. OLieHKa CpeHETOo U
JUCIIEPCUU T€HEPAIbEHON COBOKYITHOCTH C
TIOMOIIIBIO0 BEIOOPOYHBIX XapaKTEPUCTHK
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OreHnBaHUE BEPOATHOCTEH COOBITHI 11O
BEIOOPKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C OMOILBIO CBOWCTB
HU3YyYECHHBIX pacIpeieICHUI

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C MOMOILBIO CBOWCTB
W3YyYECHHBIX pacIpeIeICHUI

11

[IpakTudeckas paboTa ¢ UCIOIH30BAHHEM
ANEKTPOHHBIX TAOJIHIL

12

IIpuMepsl HENPEPBIBHBIX CIIyYalHbIX
Besan4YuH. OyHKIUS IIJIOTHOCTU
BEPOSATHOCTH

13

PaBromepHOe pacnpenenenue. Ipumepst
3a/1a4, IPUBOJALLUX K [TIOKA3aTEILHOMY U K
HOPMAaJIbBHOMY PACIpeIeIeHUsIM

14

CDYHKLII/ISI IMJIOTHOCTHU BCPOATHOCTHU
IMOKa3aTCJIbHOTO paClpCACICHUA

15

@yHKIMSI ITIOTHOCTH BEPOSITHOCTU
HOPMAaJIbHOIO paclpeaeieHus

16

ITocnenoBaTeIbHOCTD OMHOYHBIX
HEe3aBUCUMBIX coObITHil. [TpuMep 3anaun,
MpUBOJIIEH K pacnpenenenuto [lyaccona

17

[IpakTudeckas paboTa ¢ UCIOIb30BAHHEM
ANEKTPOHHBIX TAOJIHIL

18

KoBapuanust 1ByX ciy4yailHbIX BEJIUYHH.
Koadduuuent koppensuuu

19

CoBMecTHBIC HAOIOIEHUS IBYX BEJIMYUH
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20 Bri6opounsiii k03 punmeHT koppensuu

71 Paznuune Mexx 1y JIMHEWHOH CBA3BIO U
MIPUYUHHO-CIIEACTBEHHOM CBA3bIO

22 JInnennas perpeccus

” [IpakTuyeckast paboTa ¢ UCIOIB30BaHUEM
ANEKTPOHHBIX TAOJIHIL
IIpencraBiaeHre JaHHBIX C TIOMOILBIO

24 TaOIUI] ¥ TUarpaMM, ONKCaTEIbHAS
CTaTHCTHKA

75 OnbITHI ¢ paBHOBO3MOXHBIMU
AJIEMEHTAPHBIMH COOBITUMHU

26 Boruncnenue BeposiTHOCTEN COOBITHH C
pUMEHEHHEM (OopMyIT
Boruncnenue BeposiTHOCTEN COOBITHI C

7 IPUMEHEHHEM TPpapUUECKUX METOIOB!
KOOpJAMHATHAasl IIpsiMasi, 1IepeBo, Auarpamma
Olinepa

28 CrnyualiHble BEJIMUMHBI U paclpeaeieHus

29 MaremaTruecKoe 0KUAaHUE CIYyYaHON
BEJIMYHUHBI

30 MaremaTruecKkoe 0KUIaHUE CIyYaitHON
BEJIMYHUHBI

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

32 npuMeHeHHeM (opMyIT U TpaprUecKuX

METOJIOB
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Boruncnenue BeposiTHOCTEN COOBITHH C

33 npuMeHeHreM GopMyIT U TpapruecKux
METOJI0B
Cryvaiinple BeIMYMHBI U PACTIPEICTICHHS.
34 MareMaTnueckoe 0KMIaHNUE CIIy4alHOU
BEJTMYMHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM ITIPOI'PAMMBbBI

10 KVIACC
Kox .
TR IIpoBepsiembie HPeZ[MeTHbIe pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
e o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHEro 001ero 06pa3oBaHus
6 Teopus BEposTHOCTEN M CTaTUCTHKA
6.1 YuraTh U CTPOUTH TAOIHUIIBI U TUATPAMMBI
6.2 OnepupoBaTh TMOHATHAMH: CpeAHEE apUPMETHUYEeCKoe, MeauaHa,
HaunOoJpIIee, HAMMEHbIIIEEe 3HAUCHUE, Pa3MaX MacCUBa YHCIIOBBIX JTaHHBIX
OnepupoBaTh MOHATUSIMU: CIIyYailHBIM SKCIEPUMEHT (OMBIT) U ClIydailHOe
COOBITHE, 3JEMEHTapHOE COOBITHE (PJIEMEHTAPHBIH MCXOM) CIy4alHOTO
6.3 OMbITa; HAXOOUThb BEPOSTHOCTH B ONbITaX C PaBHOBO3MOXKHBIMH
CIly4aifHBIMU COOBITUSIMU, HAXOIUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B U3YYEHHBIX CIy4YailHBIX dKCIIEpUMEHTAX
Haxonute ¥ ¢opMynaupoBaTh COOBITHS: NepeceueHHe M OObeAMHEHHE
6.4 JTAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE TAaHHOMY COOBITHIO;
MOJIb30BAaThbCA  AMarpaMmMamMu  Difepa U GOPMYJIOH  CIOKEHHS
BEPOSITHOCTEN IPH PELICHUHN 3324
OnepupoBaTb NOHATHUAMU: YCJIOBHAasT BEPOATHOCTb, HE3aBUCUMBIE
6.5 COOBITHS; HAXOJUTHh BEPOATHOCTH C IOMOUIBIO MpaBMIIa YMHOXKEHUS, C
MIOMOLIBIO JA€PEBA CIIYYalHOTO OIIbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUWJIO YMHOXKEHHUS TIPU PEIICHUH 3a/1a4
OnepupoBaTb NOHATUSAMU: MCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCTIBITAHUH, yCTIeX U HEyJaua; HaXOAUTh BEPOATHOCTU COOBITUI B CEpHH
' HE3aBHCHMBIX MCIIBITAHUM 10 MEPBOrO YCIEXa, HaXOAUThb BEPOATHOCTH
cOOBITHI B cepum HctibITaHui bepHymu
6.3 OnepupoBaTb NOHATHUAMHU: CllydailHas BEJIWYMHA, PpaCIpenecHHe
' BEPOSITHOCTEM, Marpamma pacipeeeHus
11 KIIACC
Kox .
TR IIpoBepsiembie HPeZ[MeTHbIe pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
e o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHEro 001ero 06pa3oBaHus
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOSTHOCTM  3HAUEHUH  CIIy4allHOM  BEJIWYMHBIIO
pacnpeesIeHNIO NI ¢ TOMOUIbIO AMArpaMM
59 OnepupoBaTb MOHATHEM MAaTEMaTUYECKOTO OXXHMJAHUSA, NPUBOAUTH

IIPUMEPBI TOTO, KaK IIPUMEHSIETCS] MATEMAaTUYECKOE OKUAHUE CIIy4YalHON
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BEJIMYUHBI, HAXOJIUTh MAaTEMaTHUYECKOE OXKHJaHHUE
pacnpeesIeHuI0

1o

JAHHOMY

5.3

Nmetn npeaACTaBJICHUC O 3aKOHC OOJIBIIMX YHCEI

54

Nmets npeacrasieHue 0 HOpMaabHOM PaCIpPENEICHUN
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INPOBEPAEMBIE 3JIEMEHTDBI COAEP) KXAHUA

10 KVIACC

Kona
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBnenne JNaHHBIX C THOMOIIbI0 Tabmui W guarpamMM.  CpenHee
apupMeTHyeCKoe, MeauaHa, HauOoJblllee M HAaUMEHbIIee 3HAuYeHHs, pa3Max,
JHCTIEPCHS M CTaHIAPTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB

6.2

CrnyualiHple JKCIEPUMEHTHI (OMBITHI) W CIyYailHBIE COOBITHS. DIEeMEHTapHBIC
coObITHst  (Mcxonbl). BeposTHOCTh ciaydaiiHOro CcoOOBITHS. bBiau30cTh YacTOTHIM
BEPOSATHOCTH cOObITHHA. CiydaiiHble ONBITHl C PABHOBO3MOXKHBIMH 3J€MEHTapHBIMU
COOBITHSMH. BeposiTHOCTH COOBITHIA B ONBITAXC PABHOBO3MOXXHBIMH JIEMEHTAPHBIMHU
COOBITHSIMH

6.3

Omnepanuu Hajg COOBITUSAMHU: TepecedyeHue, OObEIUHEHUE, MPOTUBOIOIOKHbIE
coObITHs. [lnarpammel Ditnepa. @opmyiia CI0KEHUS] BEpOSITHOCTEH

6.4

VYcnoBHas  BEPOSATHOCTb. YMHOXKEHHME  BEpPOSATHOCTEH. [lepeBo  cirydyallHOro
skcriepuMenTa. @opmyna moaHoH BeposTHOCTH. HezaBucuMblie cOOBITHS

6.5

KomOunatopHoe mnpaBwio ymHoxeHus. IlepectaHoBku u (dakropuan. Ywucio
coueranuil. Tpeyronpuuk Ilackans. @opmyna 6maoma Herorona

6.6

bunapHblli ciydyaliHblii ONBIT (MCIIBITAHME), ycmexX M Heyaada. HesaBucumble
ucneltadus. Cepusi HE3aBUCHMBIX HCIBITAHMW 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIBITAHUN bepHysum

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTell. Jluarpamma pacnpeneneHus.
ITpumeps! pactipesieieHnH, B TOM YHCIIe TeOMETPUUECKOeH OMHOMHAILHOE

11 KVIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTUKH CIIy4alHBIX BEJIMUMH: MATEMaTU4YECKOE OXKHUIAHUE,
JUCIIEPCHUS U CTaHJAPTHOE OTKJIOHEHUE. [Ipumepsl IpUMEHEeHHsI MaTEMAaTUYECKOTO
OKMJIaHHs, B TOM YHUCJE B 3aJayaX U3 IOBCEIHEBHOM XU3HU. MareMaTuyeckoe
OXKHUJlaHue OMHAPHOM Ciy4yailHOI BeTMUMHBI. MaTeMaTnyeckoe 0XXHUIaHHE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTu4ecKoe 0OXKUAAHUE U JUCIIEPCHUS TEOMETPUYECKOTO
1 OMHOMHUAJIBHOTO pacrpeieNeHuit

52

3aKkoH OOJIBLIMX YHCEN U ero pojb B HayKe, MpHpoJe u oduiecTBe. BriOopoUyHbIit
METOJ, UCCIIEIOBAHUN

53

IIpuMepsl HENpepbIBHBIX — CIydaWHbIX BeauuuH. [loHATHE O IIOTHOCTH
pacnpenenenus. 3ajauu, IpUBOJAIINE K HOpMaJIbHOMY pacnpezeneHuto. [lonstue
0 HOPMaJIbHOM pacIpeAcIICHUN
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MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon
NMpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CPeHEro 0011ero
o0pa3zoBaHust

Bnanenme Meromamu JOKa3aTeibCTB, AJITOPUTMAMH pEIIEHHUs 3a/ad;
yMeHue (OpMyIUpOBaTh U ONEPUPOBATh IMOHATUAMHU: OIpPE/ACICHUE,
aKcuoMa, Teopema, CIIeJCTBUE, CBOICTBO, MPHU3HAK, IOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITMPOBKH; IPUMEHATh UX; YMEHUE (OPMYIHUPOBATH
o0paTHOE M MPOTHUBOINOJIOKHOE YTBEPXKJIECHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJB30BATh METOJ MaTeMaTHYeCKOW WHAYKIUH;
NPOBOJIUTH JIOKa3aTelbHbIE pPACCYXKACHUS TpH pelIeHHH 3ajad,
OLIEHUBATh  JIOTUYECKYI0 MPAaBUIBHOCTb  PACCYXICHUH; yMeHHe
OIEPUPOBATH MOHATHSAMH: MHOKECTBO, MOJMHOKECTBO, OTEpaIMyd Hal
MHOXECTBaMH; YMEHHE HCIOJb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar JJisl OIMCaHMs PEeabHBIX MPOIIECCOB U SBJICHUN U MPH PEIICHUH
3ajja4, B TOM UHCIIE W3 JPYTUX Y4YeOHBIX TMpPEeIMETOB; YMEHHE
OIIepPUPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, n1epeBo, HUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTb M ONUCHIBATh Tpadbl PasIUYHBIMU

croco0amu; UCIOIB30BATh Tpadbl PHU PEIICHUH 3a1a4

YMeHue OonepupoBarTh MNOHATUSAMU: HATYPAJIbHOE YHUCIO, LIEIOE YHCIIO,
CTEIEHb C LEIBbIM [I0Ka3aTelIeM, KOPEHb HAaTyPaJIbHOU CTEIICHH, CTEIICHb
C pauMOHAIBHBIM  IIOKa3aTelieM, CTENEeHb C  JIEUCTBUTEIIBHBIM
mokaszareieM, JIOrapugM YHClla, CHHYC, KOCHHYC M TaHIEHC
IIPOU3BOJIBHOIO 4YMCJIA, OCTATOK I10 MOJYJIIO, PallMOHAIBHOE YMHCIIO,
UPPALMOHAIBHOE  YHUCJIO,  MHOXECTBA  HATYPAJIbHBIX,  LEIBIX,
palMOHAIBbHBIX, JACHUCTBUTEIBHBIX YHUCEI; YMEHHE HCIOJIb30BaTh
NPU3HAKU JEIMMOCTH, HAUMEHBIIUI OOIIMI JeiauTeNnb U HauMEHbIIee
ob1ee KpaTHoe, anroput™M EBKiHIa mpu perieHuu 3ajad; 3HAKOMCTBO C
pa3IMYHBIMM  IO3ULMOHHBIMU  CHCTEMAMHM  CYMCIICHMs; yMEHUE
BBITOJIHATh BBIYMCIICHUE 3HAYCHUH U TMPeoOpa3oBaHUs BBIPAKEHHUN CO
CTENEHSAMH U Jiorapupmamu, MpeoOpa3oBaHUs JPOOHO-palMOHATIBHBIX

BBIpa)KCHHﬁ; YMCHHUC ONCpUPOBATH MOHATHAMHU: IMOCICAOBATCIBHOCTD,
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apupmMeTHYeCcKas Iporpeccusi, FTeOMeTpHUYecKasi Iporpeccus, 06CKOHEUHO
yObIBaroIasi  reoMeTpuueckass  IMpOorpeccHs; yMEHHE  3a/1aBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (HOpMYT;
YMEHHUE ONEPUPOBATH MOHATUAMM: KOMIUIEKCHOE YMCIIO, CONPSKEHHBIE
KOMILJIEKCHBIE YHCIa, MOJYJIb M apTYMEHT KOMIUIEKCHOTO yHucia, popma
3alACU KOMIUIEKCHBIX 4Hced (F€OMETpUYecKasi, TPUTOHOMETPUUYECKAs U
anreOpandeckas); yMeThb INPOU3BOAUTH apUPMETHUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YHCJaMM; IPUBOJUTH IPUMEPHI  HUCIIOJIB30BAHUS
KOMIUIEKCHBIX YMCEJl; ONEPUPOBATh MOHATUSAMU: MaTpuma 2X2 u 3x3,

OIPCACIIUTCIIb MAaTPHULIBI, FCOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe OonepupoBarh MOHATUAMU: PalUOHAIbHBIC, UPPALMOHAIBHEIE,
noKa3atesbHbIe, CTENEHHbIE, JIorapu(Muyeckue, TPUrOHOMETPUUYECKHE
YpPaBHEHUsT U HEPABEHCTBA, HUX CHUCTEMBI; yMEHHUE OIIEpUpPOBATh
MOHSATUSMH: TOXKIECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHKe, YpaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUM U HEPABEHCTB, PaBHOCUIBHOCTb
YPaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILUBI PaA3JIMYHBIX IPUEMOB; pelIaTh
YPaBHEHUsl, HEPABEHCTBA W CHUCTEMBI C I[apaMeTpoOM; IIPUMEHATH
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI I PEIICHHUS MAaTEMaTUYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IUYHbIX 00JIaCTel HAYKU U peasIbHON KU3HH

YMeHue onepupoBaTh MOHATUSAMH: (QYHKLHUS, YETHOCTh (DYHKIHUH,
NEPUOTUYHOCTh (DYHKIIMH, OTPAaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
¢byHKIMHU, SKCTpeMyM (PyHKIIUH, HauOOJIbIIee U HaUMEHbIIEe 3HAUYCHHS
(GYHKIMU Ha IPOMEXKYTKE, HeTIpephIBHAS (DYHKIIMSA, aCUMIITOTHI rpaduka
¢byHKIMH, IepBast ¥ BTOpast MPOU3BOHAS (PYHKLUHU, TEOMETPUIECKUN U
¢u3nUeckuif CMBICI TPOM3BOJIHOW, TNEpBOOOpa3Has, OMNpeACIEHHBIHN
MHTETpajl; yMEHUE HAXOAUTh ACHUMOTOTHI Trpaduka (yHKIHMH; yMEHHE
BBIUUCIIAT  NPOU3BOAHBIE CYMMBI, TIPOM3BENEHHS, YaCTHOTO H
KOMIIO3UIIUHN (DYHKIIMI, HAXOAUTh YpaBHEHHE KacaTeJbHOW K rpaduky
(GYyHKIMU; YMEHHE HaXOAWUTh INPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJsl MCCIEIOBaHUS (YHKUHUH,
HAXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAYeHUs (PYHKIUH; CTPOUTH
rpadMKu MHOTOWJICHOB C MCIOJIH30BAHUEM arlapara MaTeMaTH4eCKOTO
aHajaM3a; MPUMEHSATh MPOM3BOIHYIO ISl HAXOXKIACHUS HAWIY4IIEero

peliCHUd B IMPUKIAIHBIX, B TOM YHUCJIC COLHAJIBHO-DKOHOMHWYCCKUX U
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bu3nyecKrX 3a7a4ax; HAaXOAUTh IJIOMAAN U 00BbEMBI GUTYP C TIOMOIILIO
WHTETpaia; MPUBOAUTH MPUMEPHl MAaTEMAaTUYECKOTO MOJICITHPOBAHUS C

noMoIbio AU depeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMU: Tpaduk (yHKIMH, OOpaTHas
GbyHKUMSA, KOMIO3UIMA (YHKIMNA, JTUHEHHas (YHKUMS, KBaJpaTHUYHAs
byHKIMA, panuoHaabHas byHKIMA, CTEIIEHHAs byHKIHA,
TPUTOHOMETpUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUECKUE
¢byHKIMHM, TIOKa3aTenbHas W Jorapudmuyeckas QyHKUUH; YMEHHE
CTpOUTH TpaUKU M3yYCHHBIX (YHKUUH, BBIMNOIHATH MPEOOpazOBaHUS
rpaduKoB QPyHKIUH, HCIIOIB30BATH TPapUKH ISl U3YUCHHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 33a1ad U3 APYTUX Y4eOHBIX NMPEIMETOB U
3aJ]au U3 peaNbHOM )KU3HU; BBIpAXKaTh (POPMYJIaMU 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; UCTIOIB30BaTh CBOMCTBA U IpaduKu (PyHKIUHA A1 pereHus
ypaBHEHM, HEpaBEHCTB M 3ajad C TMapameTrpamu; Hu300pakaThb Ha
KOOPJAMHATHOM IUNIOCKOCTA MHOXKECTBA PEILIECHU YPaBHEHUM, HEPABEHCTB

U UX CUCTEM

VYMeHue pemarbh TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
MPOIICHTHI, JI0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a41 U3 00JaCTH YNPABJICHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMH); COCTABIISATh BBIPAXKCHHUS, YpaBHEHHs, HEpaBEHCTBA M HUX
CUCTEMBI II0 YCIIOBHIO 3aJa4M, HUCCIEAOBAaTh IOJY4YCHHOE DPEIICHHUE U
OLIEHUBATh MPaBJONOJO00HOCTh pE3yNbTATOB; YMEHHE MOJCITUPOBAThH
peanbHbBle CUTyallUd Ha S3BIKE MATEMATUKH;, COCTaBIIATH BBIPAXKECHUS,
YpPaBHEHHUsl, HEPABEHCTBA W MX CHUCTEMBl II0 YCIOBUIO 3a/auH,
UCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM alapara

anreOpbl, HHTEPIPETUPOBATH MOTYUYCHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMU: cpeiHee apu(MeTHIeCKoe, MeIHaHa,
HauOoJIpIlIee U HAUMEHbILIEE 3HAYCHHUS, pa3Max, JUCTIePCHs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HabOpa; yMEHUE U3BIIEKATh, HHTEPIPETUPOBATD
uH(OPMaLINIO, IPEICTABICHHYIO B Ta0IUIaX, HAa TUarpaMMax, rpadukax,
OTpPaXKaIOIIyI0 CBOMCTBA PealIbHBIX MPOIIECCOB U SBJICHUIA; IPEICTABIAT
uHPOpMAIIMI0O C TIOMOIIbIO TaONWUIl ¥ JAWarpaMM; WCCIIEOBATh
CTaTUCTUYECKHE JaHHBIC, B TOM 4YHCJIE C MPUMEHEHUEM TpapuuecKux

MCTOHOB U 3JICKTPOHHBIX CPCICTB, rpa(puqecmd HUCCJICA0BAaTh COBMCCTHBIC
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HaOJIOZEHUST C TIOMOIIBIO JHarpaMM pacCEeUMBaHHUs M JIMHEHHOM

perpeccun

YMeHHe onepupoBaTh IOHATHUAMM: CIy4alHBIA ONBIT U CIIy4alHOE
COOBITHE, BEPOSATHOCTh CIy4ailHOrO COOBITHS; YMEHHE BBIYHCIATDH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX METOJIOB; HPUMEHSThH
(bopMyJIBl CIOXKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OPMYIy IOJIHOM
BEPOSATHOCTH, (hopMmyiy bepHyiu, kKoMOMHATOPHBIE (PAKTHI U (POPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
MOHATUSMU: CIIy4daliHas BEJIMYMHA, PACIPEIEICHUE BEPOSATHOCTEM,
MaTeMaTUYECKOe OXHUAAHHUE, IUCIEPCUs U CTAaHJAPTHOE OTKIOHEHHUE
CIlydyallHOM BENWYMHBL, (QYHKIMHU pPACIpPEesIieHUs] M IUIOTHOCTH
PAaBHOMEPHOI'0, IIOKa3aTeJIbHOIO W HOPMAJIBHOIO PACIPEICICHUM;
YMEHHE HCIIOIb30BAaTh CBOMCTBA W3YYEHHBIX paCHpEACIICHUA IS
pemieHus 3a7ad; 3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJBIIMX YHUCEl,
METOABl BHIOOPOYHBIX HCCIEIOBAHMN; yYMEHHE NPUBOIUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIIMX YHUCEN B MPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX; YMEHUE OIEPUPOBATH MOHATUAMU: COYETAHUE, IIEPECTAHOBKA,
YHUCIO COYETAHWHM, YUCIIO TepecTaHoBOK; OMHOM HbroTOHa; ymeHue
IPUMEHATh KOMOUHATOPHBIE (DAKTHI U pacCyKICHHS ISl peIIeHuUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH  PEaJIbHBIX COOBITHIA; COCTaBJIISATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NOJyYCHHBIA PE3YIbTAT

YMeHHue onepupoBaTh IOHATUSAMM: TOYKa, MpsMasi, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIUIA, IUIOCKUH yrod,
JIBYTPAaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKpELIUMBAIOIIMECS MpsAMBbIE,
[IapaJUIEIbHOCTh U NEPIEHAUKYIIAPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXIYy MNPSAMBIMHU, YIOJI MEXAY IHPSAMON M IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMU, PACCTOSIHUE MEXKY IUIOCKOCTSMH; YMEHUE UCII0JIB30BATh IIPU
peleHny 3a7a4 U3y4YeHHBbIC (aKThl U TEOPEMbI IUIAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpPA; CTPOUTH
MaT€MaTHUYECKUE MOJEIM C IIOMOLIbI0 T'€OMETPUYECKUX IOHATHH U

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3aa4n

10

YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUIYpHl, 00BEM (UTYpHI,
MHOTOT'PAaHHHK, TPAaBUIbHBI MHOTOTPaHHUK, CEYCHHE MHOTOTPAHHUKA,

Ky0, mapajuienenumnen, NOpusMa, NUpamMuaa, (GuUrypa U IMOBEPXHOCTb
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BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb cepsl, IIomaib
MOBEPXHOCTU MUPAMHUIBI, MPHU3MBI, KOHYCa, LWIMHApA, 00BEM KyoOa,
NPSMOYTOJBHOTO Mapajuleienunesa, MUpaMubl, MPU3Mbl, LWIMHIPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYCHUsI KOHyCa M LWJIMHIPA,
napajjieibHble  OCH  WJIM OCHOBAaHHMIO, CEUCHHME IIapa, IUIOCKOCTH,
Kacatomascs chepbl, IUIMHAPA, KOHYCa; YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAILEHHS, UX CEUEHHSI, B TOM YHUCIIE C TOMOIIBIO JIEKTPOHHBIX CPE/ICTB;
YMEHHE NMPUMEHSATh CBOHCTBA T€OMETPHUECKUX (PHUTYP, CAMOCTOATEIHHO
(dbopMyaHpOBaTH ONpeAeNeHHU N3y4yaeMbIX (UTyp, BBIIBUTaTh THIIOTE3bI
O CBOICTBax M NMpHU3HAKaX reOMETPUYECKUX (PUTyp, 0OOCHOBBIBATH WM
ONpoBepraTb HMX; YMEHHE IPOBOAUTH KiaccupuKaiu ¢GUryp Imo
Pa3NUYHBIM TIPU3HAKaM, BBINOJIHATH HEOOXOJMMBIE TOTOJHUTEIbHBIC

MOCTPOEHUS

11

YMeHue onepupoBaTh MOHATUSIMHU: JBI)KEHHE B IPOCTPAHCTBE,
napajieNIbHbIA TEPeHOC, CUMMETPUSl Ha IUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHUe MMOA00Ws, MOMOOHBIE (UTYpBI, yMEeHHE
pacrio3HaBaTh paBHbIE U MMOJOOHBIE (UTYpHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXHMTEKType; HCIOJIb30BATh I'€OMETPUUYECKUE OTHOIICHHS
NIPY PEeIICHUH 3a/1a4; HAXOJUTh T€OMETPUUYECKHUE BETMUMHBI (JJIMHA, IO,
I0Iaab, 00BEM) IPU PEIICHUH 33/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHUE BBIUUCIATH F€OMETPUYECKHE BEINYMHBI
(MHA, yroi, IUIomajb, O0O0BEM, IJIOUIa/b MOBEPXHOCTH), HUCHOJB3YS
u3y4eHHbIE (OPMYJIBI U METObI, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTH
nUpamMuIbl, TPU3MBI, KOHYCa, IIMIMHIPA, TIoMaas cepsl; 00bEM Kyoa,
NpPSIMOYTOJIBHOTO TMapaiiesienunea, MUPaMHUIbl, TMPHU3MBbI, IHIUHIPA,

KOHYCa, [l1apa; yMEHUE HAXOJUTh OTHOIIEHHE 00BbEMOB MO00HBIX (HUTYP

12

YMeHue onepupoBaTh NOHATUAMU: NIPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATBI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHNUE BEKTOpAa HA YHCIO, Pa3JIOKEHHE BEKTopa Mo Oasucy,
CKAIIPHOE IPOU3BEICHUE, BEKTOPHOE IIPOU3BEICHUE, YIOJ MEKIY
BEKTOPaMH; YMEHHE HCIIOJIb30BATh BEKTOPHBIM U KOOPAUHATHBIA METOL
JUIA peLICHHs TeOMETPUYECKHX 3aJad M 3a7ad JAPYruX y4eOHBIX

MpEIMETOB

131




13

YMeHue BBIOMpATh MOAXOJAIIMNA METOX s peHICHUs 3a/1a4H;
[IOHUMAHUE 3HAYUMOCTM MATEMAaTHUKU B U3Y4YCHUU IPUPOIHBIX U
OOIIECTBEHHBIX TPOLIECCOB W  SBICHHWI; yMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMATHKU B HCKYCCTBE, YMEHHE IPUBOAUTH
IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCHMCKOM U  MHPOBOH

MaTE€MaTHUYECKOU HayKH
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HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D

IO MATEMATUKE
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna v BBIYUCIECHUS
1.1 Hartypanbhble u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCell
12 Paronaneueie  yucna. OOBIKHOBEHHBIE W JECSATUYHBIE JApPOOH, TPOLIEHTHI,
' OecKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HATypaIbHOU cTeneHu. JelcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
1.4 Crenenp ¢ uenbiM mnokazateneM. CTemeHb C pPalUMOHAIBHBIM I10Ka3aTelIeM.
' CBolicTBa cTENEeHN
L5 CuHyCc, KOCHMHYC M TaHIEHC YHCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTAaHTE€HC YUCIIOBOTO apryMEHTa
1.6 Jlorapu¢m uncna. JlecsTuuHbIe U HATypaJIbHBIC JTOrapU(MBbI
JeiictBuTenpHble uncia. Apu(METHYECKHE ONepaluu ¢ JICHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmmkE€HHBIC BBIYMCICHMSA, TNpPABWIA OKPYIJICHUS, TMPHUKUAKA U
OLIEHKA Pe3yJIbTaTa BHIYUCICHUI
1.8 [TpeoOpa3oBanue BoIpaKEHUN
1.9 KomiuiekcHsle uncna
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 Llenbie U 1pOOHO-pAIIIOHANIBHBIC YPaBHEHHUS
2.2 HppannoHanbHble YpaBHEHUS
23 TpuroHomerpuieckue ypaBHEHHUs
24 [Toka3zarenbHbIE U JTOTapUPMUUECKHE YPABHEHHS
2.5 Llenbie u 1pOOHO-paIOHAIEHBIE HEPAaBEHCTBA
2.6 HppannoHaibHble HEPaBEHCTBA
2.7 [Toka3zarenbHbIE U JTOTapHPpMUYECKIE HEPABEHCTBA
2.8 TpuronomeTpuieckre HepaBEHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHU
2.11 Marpuna cucTeMsl TMHEHHBIX ypaBHEHHH. OnpenenuTens MaTpUIbl
3 OyHKIMH U TpaduKh
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@Oyukiys, crnocodsl 3amanus ¢yHkuuu. ['padpuk ynkmnumn. B3anmuo obpaTHble

3 ¢yukunu. YétHele n Heu€THBIE QyHKIMU. [leproaunueckue GpyHKIUN
OO6nactb ompeneneHuss U MHOXECTBO 3HaueHuil ¢yHkiuu. Hymmu ¢yHkuumm.
39 [TpoMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  (DYHKIIHUH.
' MaxkcumymMbl 1 MHUHUMYMbI (QyHKUMH. HamOonbliee W HauMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHass (QyHKUMS C HATypajJbHBIM M IEJbIM MokKa3aTteneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTENICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Toka3zarenbHas u norapudpmMudeckas QyHKIIMU, X CBOHCTBA U TPapUKH
16 Touku paspbiBa. AcumntoTsl TrpadukoB ¢yHknmii. CBoiicTBa (QYyHKUHMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHus IIOCIIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckas mporpeccu. @opmyia CIoKHBIX MIPOLEHTOB
4 Hauana MmaTemMaTH4eckoro aHaimsa
4.1 [TpousBonHas Gpynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (QYHKIIUN
[IpuMeHeHHe TPOM3BOMHONW K HCCIENOBaHUIO (YHKIMHA HAa MOHOTOHHOCTH M
4.2 SKCTpeMyMbl. Haxoxk1eHre HaubobIIero 1 HAMMEHbBIIETO 3HaUeHUs (PYHKIUU Ha
oTpe3Ke
4.3 [TepBooOpasnas. Murerpain
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. [uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha II0CKOCTH
7.2 [TpsiMbIe U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTHU BpPALICHUS
7.5 Koopaunatsl u BEKTOPHI
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