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HosicHuTeIbHAA 3alIUCKA.

[IporpaMmMa 1o MaTeMaTHKE Ha YpPOBHE CpEOHEro o0Iero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe PI'OC COO ¢ y4éToM COBpEMEHHBIX MUPOBBIX TPEOOBAHUI,
OPEeIbABISIEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, M TPAJULUIl POCCUNCKOTO
oOpazoBanus. Peanuzanusi mporpaMMbl 110 MaTeéMaTHKE OOECIIEUMBAET OBJIAZICHHE
KJIFOUEBBIMU KOMIIETCHIIMSIMHU, COCTABJLIIOIIMMH OCHOBY JUIsI CaMOpa3BUTUS U
HENPEPBIBHOTO 00pa30BaHUs, ILEJIOCTHOCTh OOILEKYJIbTYPHOIO, JUYHOCTHOTO U
MTO3HABATEJIBHOTO Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

B nporpamMmMe no MareMaTHKe y4TEHbI UAECH U MOJOKEHHUS KOHIENIUHA Pa3BUTHUS
MareMatnyeckoro oOpa3zoBanus B Poccuiickoit ®enepamuu. B coorBeTcTBUM C
HA3BaHMEM KOHIICTIIIMK, MaTeMaTH4ecKoe 00pa3oBaHWE [OJKHO, B YaCTHOCTH,
MPEAOCTABIATh KaXAOMY OOyYaromieMycsi BO3MOXHOCTb JIOCTHKEHUS YpPOBHS
MaTE€MaTUYECKUX 3HAaHHWM, HEOOXOAMMOTro ISl NaJIbHEWIIEH YCIEIIHON >KHU3HU B
obuiectBe. MIMEeHHO Ha pelieHue 3TOM 3a7auu HalleJieHa MporpamMma Mo MaTeMaTHKe
0a30BOT0 YPOBHSI.

MareMaTrka — ONOPHBIM IPEAMET I U3YYEHHS CMEKHBIX JHMCLMIUIMH, YTO
aenaeT 0a30ByI0 MaTEMaTHUECKYIO TOJATOTOBKY HEOOXOAMMOM.

[IpakTrueckas IIOJIE3HOCTH MaTeMaTUKH  OOyCIIOBJIEHA  HaJU4ueM
IPOCTPAHCTBEHHBIX (DOPM, KOJTMUECTBEHHBIX OTHOLIEHUH, SKOHOMHYECKUX PaCUETOB;
HEO0OXOMMOCThIO MAaTEMAaTUYECKUX 3HAHUN B IOHMMAHUU MPUHIUIIOB YCTPONUCTBA U
HCIIOJIb30BAaHUSI ~ COBPEMEHHOM  TEXHHMKH, BOCHOPHATHS W UHTEpHpETalus
Pa3HOO0Opa3HOM COIMANTBHON, YKOHOMUYECKON HHPOpMaLUK; MPAKTUYECKUX TPUEMOB
r€OMETPUUYECKUX U3MEPEHUHN U MOCTPOEHUM, UTeHHUsS] HHPOpMaALMHU, MPEICTAaBIECHHOMI
B BHJI€ TaOJIMII, TUarpaMM U rpauKoB.

[IpuMeHeHne MaTeMaTHYecKOro CTHJIS MBILUIEHUS, MPOSBISIONIETOCS B
Onpeaen€HHbIX YMCTBEHHBIX HABBIKaX, MPUEMAX W METOAAX MBILUICHUS YeJIOBEKa,
mpoiieccax 0OOOIIEHUS U KOHKPETU3allMM, aHallu3a W CHUHTE3a, KiIacCu(UKaIuu U
cUCTeMaTu3aluu,  abcTparupoBaHus UM aHAIOTMK  Kak  (GOpMHPOBAHUU
AITOPUTMHYECKOW KOMIIOHEHTHI MBIIUIEHUS U BOCIIUTAHUM YMEHUN JAEMCTBOBATH 110
3alaHHBIM  QJITOPUTMAaM, TO3BOJISIIOIIEH  COBEPUIEHCTBOBAaTH  M3BECTHBIE U
KOHCTpyUpoBaTh HOBble. OOBEKThl MATEMAaTUYECKUX YMO3AKIIOUEHUH, MpaBUiia MX
KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUMN, CIOCOOCTBYIOT
BBIpabOTKEe yMEeHHI (HOpMyITupoBaTh, 0OOCHOBBIBATh U JOKA3bIBATH CYXKIEHUS, TEM
CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIIUICHHUE.

OOyueHue mMaTeMaTUKE KaK BO3MOKHOCTb PAa3BUTHUS y OOYYAlOLIMXCS TOYHOM,
panMoHaIbHOW M MH(DOPMATUBHON peuH, YMEHHsS OTOMpaTh HauboJjee MOAXOASIINE
A3BIKOBBIE, CUMBOJIMUECKHE, Tpaprueckue CpeAcTBa sl BBIPAKEHUS CYXKICHUU U
HaIJISITHOTO UX MPECTaBICHUS.

OO6111ee 3HAKOMCTBO C METOJaMU MMO3HAHUS JEHCTBUTEILHOCTH, TPEICTABICHUE O
IpeAMETE W METOJE€ MAaTEeMaTUKH, €ro OTJIMYUS OT METOJOB €CTECTBEHHBIX W
IYMaHUTapHbIX HAayK, 00 OCOOEHHOCTSX MPUMEHEHHMs] MaTeMaTUKH JJis PEIICHUs
HAYYHBIX U MPUKIIAJAHBIX 3a/1a4 KaK HEOOXOUMBIA KOMIIOHEHT OOLIEH KYJIbTYPHI.



N3ydyenne MaTeMaTHKH CHOCOOCTBYET 3CTETHUYECKOMY BOCIHTAHHUIO YEIOBEKa,
NOHMMAaHUIO KPacoTbl M M3SIIECTBA MATEMaTHYECKUX PACCYKICHHW, BOCIPHUATHUIO
reOMETPUUYECKUX POPM, YCBOCHHIO HJIEU CUMMETPUHU.

[TpuopureTHpiMu LeasiMU 00yueHus: matematuke B 10—11 kiaccax Ha 0a30BOM
YPOBHE SIBJISIFOTCS:

(opMUpOBaHNE LEHTPAIBHBIX MATEMAaTUYECKUX MOHATUN (YHCIIO, BEIMYMHA,
reoMerpuueckas (urypa, nepeMeHHas, BEpOATHOCTb, (QYHKIUS), 00eCIeUBaOIINX
MPEEeMCTBEHHOCTh M TEPCHEKTUBHOCTH  MaTEMaTUYECKOro  0Opa3oBaHMUs
o0yyJarommxcs;

MOJIBEJICHUE OOYYalONIMXCsSd Ha JOCTYIHOM [UIsl HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPYXKAIOLIEr0 MUpa, IOHUMaHUE MATEMATHKU KaK YacTH
oO1el KylbTYphl YEIOBEUECTRA;

pPa3BUTHE HHTEJUIEKTYAJIbHBIX M TBOPUYECKUX CIHOCOOHOCTEN O00yYaromuxcs,
[I03HABATEJIIbHOM  AKTHMBHOCTH,  HCCIEAOBATEIIbCKUX  YMEHHH, KPHUTHUYHOCTH
MBIIUICHUS, UHTEpECa K U3YUEHUIO MaTEMAaTHKU;

(¢opmupoBanrne (YHKIMOHAIBHOM MAaTeMaTU4YEeCKOW TIPaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMATHYECKHUE ACIIEKTHI B PEANIbHBIX )KU3HEHHBIX CUTYALUSIX U IIPU
U3YYEHUHU JIpyTUX  y4yeOHBIX IPEIMETOB, MpPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyJIHpOBaTh HX Ha S3bIKE MaTEeMAaTUKH U CO3/1aBaTh
MAaTE€MaTUYECKHE MOJIEIU, NPUMEHATh OCBOCHHBIM MaTEeMaTHYECKUM armapar il
pEelIeHUs] MPaKTUKO-OPHUEHTHUPOBAHHBIX 3a]ad, WHTEPIPETUPOBATh W OLEHUBATH
MOJIyYEHHBIE PE3YNIbTATHI.

OCHOBHBIMM JIMHUSIMH coziepkaHus mateMatnku B 10—11 kmaccax sBisroTCA:
«Hucna u BeIMUCIEHUNY, «ANredpa» («Anredpandeckue BoIpaKeHUs», « Y paBHEHUS U
HEPaBEHCTBAY), «Havana MaTeMaTH4eCKOTrO aHaIn3a», «I"'eomerpus»
(«I'eomeTpuueckue (urypsl U HUX CBOWCTBa», «M3MepeHHe TEOMETPUUECKUX
BEJIMYUHY»), «BeposaTHocTh U cTatuctuka». CoaepxaTelbHble JUMHUU PAa3BUBAIOTCA
napajulefibHO, KaXJash B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJIHAKO HE
HE3aBUCHUMO OJIHA OT JPyro, a B TECHOM KOHTAaKT€ M B3aumonaeucreuu. Hx
OOBEIMHSAET JIOTHYECKasl COCTaBJSAIONIasl, TPAJAULMOHHO MPHUCYIIAas MAaTeMaTUKE U
IIPOHM3BIBAIOIIASl BCE MAaTEMaTHYECKUE KypChl M COJAEPKATEIbHBIE JIMHHM.
ChopmymupoBannoe B DPI'OC  COO T1peboBaHMe «BIAJACHHUE METOJIAMH
J0Ka3aTeNbCTB,  AJITOPUTMAMHU  pelIeHHWs  3aJad, yMeHue (GopMyJIMpoBaTh
ONpeJeeHsl, aKCUOMbl M TEOPEMBI, MPUMEHATh HMX, MPOBOJAUTH JOKA3aTeIbHbIC
pacCykJIeHHUs B XOJ€ peUIeHUsl 3a/ay» OTHOCUTCS KO BCeM Y4eOHbIM Kypcam, a
(dbopMHpOBaHUE JIOTUUYECKUX YMEHUI pachpenesnsieTcss Mo BCeM rojaaM oOy4eHHs Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHusl.

B cootBerctBrn ¢ @I'OC COO Maremartuka sBiseTcst 0043aTENbHBIM MPEIMETOM
Ha JIJAHHOM ypoBHe oOpa3oBanus. [Iporpammoil mo maTtemMaTuke mpeaycMaTpuBaeTcs
u3ydyeHue ydeOHoro mpeamera «MaremaThka» B pamKax TpPEX y4eOHBIX KypCOB:
«AnreOpa W Hayana MaTeMaTHUYeCKOTo aHaiu3ay», «l'eomerpus», «BeposTHOCTH U
CTaTUCTHKa». POPMUPOBAHUE JIOTUUECKUX YMEHUIN OCYILECTBISAETCA HA NPOTSKEHUN
BCEX JIET 00y4YeHHs] Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHus, a FJEMEHTHI JIOTUKU
BKJIIOUYAIOTCA B COJIEP)KaHME BCEX Ha3BAaHHBIX BBIIIE YUEOHBIX KypCOB.



OOmiee uyMcIO 4YacoB, PEKOMEHIOBAHHBIX JUIsI M3y4eHHS MarteMatuku — 340
gacoB: B 10 kiacce — 170 gacos (5 yacoB B Hejento), B 11 kitacce — 170 gacoB (5 yacoB
B HEJICIIIO).

I[Inanupyembie pe3yibTaThbl 0CBOEHUSI IPOrPAMMBI 110 MATEMATHKE
0a30Bblil ypOBEeHb HA YPOBHE CPeJAHEro 001ero o0pa3oBaHus.

B pesynbTaTe nzydeHuss MaTeMaTUKU Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus
y oOyuatoterocst OyayT chopMUPOBaHbI CIEAYIONIUE JUMYHOCTHBIE Pe3yabTAThI:

1) epaswcoanckozo éocnumanusi:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW IMO3HUIIMH OOYYArOMIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUMCKOro OOIIECTBa, MPEACTaBICHUE O MAaTEMAaTUUECKUX
OCHOBaxXx  (YHKIIMOHUPOBAHMSI  PA3IUYHBIX  CTPYKTYp, SBJICHHHA, TIPOLEIYP
IPpaXIaHCKOT0 00111eCTBa (BRIOOPHI, OITPOCHI U IPYTOE), YMEHUE B3aUMOCHCTBOBATH C
COIMATBHBIMI MHCTUTYTaMH B COOTBETCTBHH C UX (YYHKIIUSIMHU ¥ HA3HAUCHUEM;

2) nampuomu4ecko2o 60CNUMAHUsL:

c(hOpPMHUPOBAHHOCTh POCCUMCKON Tpa)KTaHCKON HWIACHTUYHOCTH, YBKCHHUS K
MPOIJIOMY M HACTOSIIIEMY POCCHUUCKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTIKEHUSIM POCCUMCKUX MAaTEeMaTHUKOB U POCCUUCKONW MaTeMaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE HJTHUX JIOCTMIKEHUW B JIPYTUX HayKaX, TEXHOJIOTHSX, cdepax
YKOHOMUKHU;

3) 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHHUS:

OCO3HaHWE JyXOBHBIX LEHHOCTEH POCCHIICKOrO Hapoaa, c(popMUPOBAHHOCTH
HPaBCTBCHHOT'O CO3HAHWS, JTHYCCKOTO TOBEACHHS, CBS3aHHOTO C IMPaKTHUYECKUM
MPUMEHEHUEM JTOCTIDKCHHH HAYKW M JICSITEIIBHOCTHIO YU4EHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

4) sacmemuyeckoeo 6OCHUMAHUAL:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAas OCTETUKY MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHHUM, PACCY IACHUN, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM acTIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) gusuuecrkoeo socnumanusi:

c(hOpPMHUPOBAHHOCTh YMEHUS NMPUMEHATh MaTEeMaTHYECKUE 3HAHUS B MUHTEpECax
3I0POBOTO M O€30IMacHOro o0Opas3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE TIHUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHH M OT/BIXA,
peryisipHas (usudeckas AaKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHWE TIPH
3aHATHSAX CIIOPTUBHO-030POBUTEIIBHON JACATEIHHOCTHIO;

6) mpyoosoeo eocnumanusi:

TOTOBHOCTH K TPYAY, OCO3HAHHUE IICHHOCTH TPYIOIIOOMS, HHTEPEC K Pa3InNIHbIM
chepam mnpodeccuOHATBHOM JesATEeIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€
MIPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccnn u
peaM30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC IUIAHBI, TOTOBHOCTh U CIOCOOHOCTH K
MaTeMaTUYeCKOMY 00Pa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH JKHU3HHU,
TOTOBHOCTH K aKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTeMaTHIECKOM
HaIpaBJICHHOCTH;

7) sK0M02UUECKO20 BOCRUMAHUSL.



cOPMUPOBAHHOCTh ~ HKOJIOTMYECKON  KyJNbTYpbl, TOHHUMAaHHE  BIMSHUS
COIIMAIbHO-DPKOHOMHYECKUX TPOIECCOB HAa COCTOSHUE MPUPOJHOM M COIMAIbHOU
Cpelibl, 0OCO3HAaHUE II100aTBHOTO XapakTepa dK0JIOrMUYeCKUX Mpo0iieM, OpUeHTaIMs Ha
NpUMEHEHUE MAaTeMaTHUYEeCKUX 3HAHUM JUIsl pElIeHHs 3a/1ad B 00JIaCTH OKpY>Kalolen
Cpelbl, TUIAaHUPOBAaHUE IOCTYNMKOB M OIEHKH HMX BO3MOKHBIX MOCJIEICTBUM st
OKpYXKaloIllel Cpebl;

8) yennocmu nayunoeo nosHanusi:

cOpPMUPOBAHHOCTh ~ MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIECTBEHHOW MPAKTHKHU, TOHUMaHUE MAaTeMaTHYECKOU
HAyKH Kak c(epbl 4eTOBEUECKON ACSITENbHOCTH, TANOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUIA pa3BUTHS IUBWIM3AIMH, OBIAJCHUE S3HIKOM MaTEMaTHKH M MaTeMaTUYECKOM
KyJIbTYpPO#l KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBIIATH MPOEKTHYIO U
HCCJIEI0BATENBCKYIO I€SITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

B pesynbpraTe n3yueHuss MaTeMaTHUKU Ha YPOBHE CPEIHEr0 0OIIET0 00pa3oBaHMs
y oOyuaromerocst OynyT c(OpMHUpOBaHbl MNO3HABaTe/JlbHble YHHBeEpCAJIbHbIE
yueOHbIe [eiicTBUSl, KOMMYHUMKATHBHbIE YHUBeEPCAJIbHbIE y4eOHble HelCcTBUS,
peryJisiTHBHbIC YHHUBepPcaIbHble yueOHbIe JeHCTBUS, COBMECTHAS 1eATEJIbHOCTb.

VY oOyuaromerocst OyayT chOpMHUPOBaHBI CIEAYIONINE 0Oa308ble N02UHECKUE
Oelicmeus KaK 4acTh MO3HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX TCUCTBUI:

BBISIBIISITh W XapaKTepU30BaTh CYIIECTBEHHbIE NPHU3HAKH MAaTeMaTHYEeCKUX
OOBEKTOB, MOHATHI, OTHOIICHUI MEXIY MOHATUSAMHU, (GOPMYITUPOBATH OMPEACIICHUS
MOHSITHI, yCTaHABIUBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKALIUN, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAIM3A;

BOCTIPUHUMATH, dbopMynupoBaTh " npeoOpa3oBbIBAThH CYXKJICHUS:
YTBEpAUTENbHBIE H OTPUIIATENbHBIE, €IUHIUYHBIC, YACTHBIE B 00IIUE, YCIOBHEIC,

BBISIBJISITH MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOPEUUS B
(dakTax, NaHHBIX, HAONIONEHUAX W YTBEPKACHUSIX, Mpejaratb KpPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYUN;

JienaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTHMKU, JEAYyKTUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSATEIBHO J0Ka3aTebCTBA MATEMaTUUYECKUX YTBEP)KIECHUHN
(IpsiMble ¥ OT TIPOTHUBHOIO), BHICTPAUBATh APTYMEHTAIIUIO, MPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BHIBOJIbI;

BBIOMpATH CIIOCO0 pelieHus yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BEIOMpaTh Hanbosiee MoaX0 AN C YYETOM CaMOCTOSITENIbHO BBIJEICHHbBIX
KpUTEPHUEB).

Y oOyuaromerocss  OyayT — chOpMHUpOBaHBl  CIEAYyIOUIME  Oa308vle
uccneoosamenvbeKue Oeticmausi Kak 4acTbh M03HABATENIbHBIX YHUBEPCATbHBIX YUeOHBIX
JICUCTBUU:

MCIIOJIb30BaTh BOMPOCHl KaK HCCIIENOBATENbCKUA HHCTPYMEHT TO3HAHUS,
(bopMyIUPOBaThH BOIIPOCH], PUKCUPYIOIINE MPOTHBOPEUHNE, MPOOIEMy, YyCTaHABIUBATD
HUCKOMOE M JaHHOe, (hOpMHpOBaTh THIIOTE3y, apryMEHTUPOBATh CBOIO IO3HIIHUIO,
MHEHHE;



MPOBOAMTH CAMOCTOSITENIHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIEI0BaHUE T10
YCTAaHOBJICHUIO OCOOCHHOCTEW MaTeMaTUYecKoro OObEeKTa, SBJICHHS, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSATENbHO (OPMYIUPOBATH OOOOIIEHUST W BBIBOABI IO pe3yJbTaTaM
POBEIEHHOTO HAOIOACHUS, UCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTD MOTYYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IIEHNUI;

POTHO3UPOBATh BO3MOKHOE pa3BUTHE MpOIECca, a TaKXKe BbIJABUTAThH
MPEJIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSX.

VY obGyuaromerocst 0yayT choOpMHUPOBAHEI yMeHUss pabomams ¢ uHpopmayuel Kak
9acTh TIO3HABATEIBHBIX YHUBEPCAIBHBIX YUCOHBIX ACHCTBUM:

BBISIBIIATHh ACHUIINTHI WH(DOpPMAIIMU, NaHHBIX, HEOOXOMMMBIX JJII OTBETa Ha
BOMIPOC | JJIsl pEIICHUS 3a/1a4H;

BBIOMpaTh MHPOPMAIMIO M3 HCTOYHHKOB PA3IUYHBIX THUIIOB, aHAJIH3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MHGOPMAIINIO PA3TUYHBIX BUJIOB U (POpM
MIPE/ICTABJICHHUS;

CTPYKTYpPUpPOBaTh HHGOPMAIIMIO, TPEACTABIAThH €€ B pa3UyHbIX (QopMax,
WJUTIOCTPUPOBATH Tpapuueck;

OIICHUBAThH HAJEKHOCTh UHPOPMAIIUU 110 CAMOCTOSTENIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

VY  oOyuaromerocs OyayT cQoOpMUpOBaHBI yMeHUs o0bOwjeHusi Kak 4YacTh
KOMMYHUKATHUBHBIX YHUBEPCAIBHBIX YICOHBIX JICHCTBUM:

BOCIIPUHUMATH U (POPMYJIHPOBATH CYXKICHUS B COOTBETCTBUHU C YCIOBUSIMHU H
HEJSIMH OOIIIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
MMACBMEHHBIX TEKCTAX, IaBaTh MOSICHEHUS 110 X0y PEIICHUS 3a1a91, KOMMEHTHUPOBATH
ITOJTYyYEHHBIA PE3yJIbTaT;

B XoJie¢ OOCYXIIeHHUSl 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOW TEMHI,
MpoOJIEMBI, pelaeMoi 3a/1auu, BhICKa3bIBATh UJICH, HAIICIICHHBIE HA TIOUCK PEIICHMS,
COTOCTAaBIISATh CBOM CYXKACHHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB JIMAJIOTA,
oOHapy>KUBaTh Pa3IU4Ke U CXOJICTBO MO3UIINI, B KOPPEKTHOM opme hOpMyITHpPOBATH
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

MIPECTaBIATh PE3YyIbTaThl PEIICHUS 3aJa4M, SKCIEPUMEHTA, HWCCIEIOBAHMS,
MPOEKTa, CAMOCTOATEIHLHO BHIOMpaATh (opMaT BBICTYIUIEHUS C YYETOM 3ajad
Mpe3eHTAlUU U OCOOCHHOCTEN ayIuTOPHUH.

oOyyaroterocss OyayT copMHUPOBaHbI YMEHHsSI CaMOOpPraHU3alluy KaK 4acTh
PETYJISATUBHBIX YHUBEPCATbHBIX YICOHBIX JICHCTBHIA:

COCTaBIISITh TUJIaH, aJTOPUTM pEIICHHs 3a7add, BHIOMpATh CIOCOO pEHIeHHsS C
y4ETOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MHPOpPMALIUU.

VY olyuaronierocss 6ynyT cHopMHpOBaHBI yMeHUsi CAMOKOHMPOJisi KaK 4YacTh
PETYJISTUBHBIX YHUBEPCATBHBIX YU€OHBIX JICHCTBHIA:

BJIA/ICTh HaBBIKAMH TMMO3HABATEIILHON PEeQICKCUU KaK OCO3HAHHS COBEPIIAEMbIX
JEUCTBUNA W MBICIUTEIBHBIX MPOIIECCOB, WX pE3YyJIbTaTOB, BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IMpoLiecca M pe3yjbTaTa PEIIeHUs MaTeMaTH4eCcKOu
3a/1a4H;



NpeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU DPELICHUH 333y,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JTAHHBIX,
HaWJCHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa LIeJId U YCIOBUSAM, OOBIACHITH MPUUYUHBI
JOCTW)KEHUSI WM HEJOCTHXKEHUSI Pe3yJbTaTOB JESATEIBHOCTH, HAXOJIUTH OIIMOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

VY oOyuaronierocst 0y1yT cOpMUPOBAHBI Y MEHUS COBMECMHOU OesimelbHOCIU.

MOHMMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM WU WHAMBHAYaIbHON
paboThI MU pelIeHnH YUeOHBIX 3a/1a4, IPUHUMATH 11€7Tb COBMECTHOMU JIEATEIHHOCTH,
IUTAHUPOBATh OPTaHU3aIMI0O COBMECTHOM paboOThl, pacmnpeAensTh BUABl pPadoT,
JOTOBAapUBaThCA, OOCYXIaTh MpOLECC M pe3yJbTaT padoThl, 0000UIaTh MHEHHUSA
HECKOJIBKMX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (opmax padoThl (0OCyXkIeHUs, OOMEH MHEHUH,
«MO3TOBBIE HITYPMBD» U UHBIE), BBIIIOJIHATh CBOIO YaCTh pabOThl U KOOPAUHUPOBATH
CBOM JICUCTBUS C JPYTMMHM YJI€HAMHU KOMAaH/[Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaja B
OOUIM NPOAYKT 10 KPUTEPUSAM, CHOPMYITHMPOBAHHBIM YUACTHUKAMU B3aUMO/IEHCTBUS.

lIpeomemnvbie pe3yrbmamsl 0C80EHUSA NPOSPAMMbL NO Mamemamuxe Ha 6a3080M
VPOBHE HA YPOoBHe CpedHe20 0buje2o 00pazo8anus npeoCcmaesiieHbl no 200am 00y4eHUs:
8 PAMKAX OMOEebHbIX YUeOHbIX KYPCO8 8 COOMBEMCMBYIOWUX PA30enax npocpammbl
no mamemamuxe.

PabGouyasi nporpamma y4eOHOIro Kypca «AJiredpa u Ha4aja
MATEMATHYECKOI0 aHAJIN3a).
IosicHuTeIbHASA 3alIUCKA.

VYyeoOnblii kypc «Anredpa U Hayajga MaTEMaTHYECKOrO aHAJIU3a» 00ecreunBaeT
WHCTPYMEHTAIbHYIO 0a3y [UIsi HW3y4eHHUs] BCEX €CTECTBEHHO-HAYYHBIX KYypCOB,
dbopMupyeT Joruueckoe Hu aOCTpaKTHOE MBIIUICHUE OOydYarolIuxcsi Ha YpPOBHE,
HEOOXOJAMMOM I OCBOCHHS Y4YEOHBIX KypCOB HMH(OPMATHKH, OOIIECTBO3HAHUS,
UCTOpPUH, CIOBECHOCTH. B pamkax yueOHOro Kkypca «Asredpa U Hayana
MaTEMaTHYECKOr0 aHalINu3a» OO0yYaroIlMecs OBIAJIEBAIOT YHUBEPCAJIbHBIM S3BIKOM
COBPEMEHHOW HaykH, KOTopas (pOpMyJIHpyeT CBOM JOCTUKEHHSI B MATEMaTUYECKOU
dhopme.

VY4eOHbIif Kypc anreOpsl M Hayajdl MaTeMaTU4YeCKOro aHajiu3a 3aKiaJblBacT
OCHOBY JJIsl YCIIEIIIHOTO OBJIa/IeHUs 3aKOHAMH (DPU3UKH, XUMUHU, OMOJIOTUH, TOHUMaHUs
OCHOBHBIX TCHICHIMA OKOHOMHUKH ¥  OOIIECTBEHHOW JKHU3HH, TIO3BOJISET
OpUEHTHPOBATHCS B COBPEMEHHBIX HU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIB30BaTh UX B TOBCETHEBHOW ku3HU. OBNajieHne abCTPakTHHIMU H
JIOTUYECKH CTPOTMMH MaTeMAaTHYECKUMH KOHCTPYKIMSMH DPa3BUBAaET yMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTD YTBEPKICHUS, HCIIOJIb30BATh
000011IeHHEe W KOHKpETH3allMio, aOCTparupoBaHWE U aHAJOTHIO, (opMupyer
KpeaTUBHOE M KpPUTHYECKOE MblluieHne. B xoxe u3ydenus anreOpbl UM Hayal
MaTEeMaTHYECKOIr0 aHAJIM3a Ha YPOBHE CpeIHEro o0uiero oopa3oBanus ooyvaromumecs
MOJTy4at0T HOBBIH OMBIT PELICHUS IPUKIAIHBIX 3a/1a4, CAMOCTOSTEIbHOTO TOCTPOCHHUS
MaTEMaTHUYECKUX MOJIENeH pEealIbHbIX CUTYallud W WHTEPIPETAlMU MOJIYYeHHBIX
pEIIeHUH, 3HAKOMSATCS ¢ IPUMEPaMU MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPO/IE,
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HAayK€ U B HCKYCCTBE, C BBIJAIOIIMMUCSI MATEMaTUYECKUMH OTKPBITHSMU U UX
aBTOpPaMHU.

VYyeOHblli Kypc anreOpbl W Hayajdl MaTEMaTUYECKOro aHaiu3a oOJagaeT
3HAYUTEIBHBIM BOCIIUTATENIBHBIM IMOTEHIMAIOM, KOTOPBIM pean3yeTcsl KaKk 4depe3
yueOHBII MaTepual, crocoOCTBYIOMNM (HOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS,
TaKk U depe3 creuuuxky ydeOHON NeaTeNbHOCTH, TpeOyIolel caMoCTOATEIbHOCTH,
AKKypaTHOCTH, IIPOJIOJKUTENBHON KOHIIEHTPALIMM BHUMAHUS U OTBETCTBEHHOCTHU 3a
ITOJIyYEHHBIA PE3yJIbTar.

B ocnoBe metoanku oOyueHus: aiaredpe U HadajlaM MaTeMaTHYECKOTrO aHaiu3a
JICKUT IE€ATEIbHOCTHBIA MPUHIUIT OOyUECHHUS.

B crpyktype mporpamMmbel 1o anreOpe W HaudajaMm aHaln3a BBIICISIOTCS
CIIEIyIOIIUE COAEPKATEIbHO-METOAUYECKUE JIMHUU: «YHcia U BBIUMCICHUSY,
«DyHkumun u rpadpukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana mMaremarnueckoro
aHanu3a», «MHOXKeCTBa M JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOIUYECKUE
JMHUM U3y4aroTcs Ha NPOTSHKEHUHU JIBYX JIET 00YUYEHHsI Ha YPOBHE CPEIHEro OOIIEro
oOpazoBanus. JlaHHbBIN y4eOHBIN Kypc SBISETCS UHTEIPATUBHBIM, OOBbEINHSAS B ce0e
COJIEp’)KaHUE HECKOJIbKUX MAaTEeMaTHMYECKUX TUCIUIUIMH: anredpa, TPUTOHOMETpUS,
MaTeMaTHYECKUN aHaJIu3, TEOpUsl MHOXKECTB U Jpyrue. OOyuaromuecss 0BIaI€BaIOT
IIMPOKUM MaTe€MaTHYECKHM ammapaToM, Yy HUX MOCJIEN0BaTEIbHO (popMHpyeTcs U
COBEPILECHCTBYETCS YMEHUE CTPOUTh MAaTEMAaTUUYECKYIO0 MOJEIb PEAIIBHON CUTYAlUH,
NPUMEHATh 3HAHWS, TIOJy4YeHHble B y4eOHOM Kypce «AuredOpa H Hadana
MaTE€MaTUYECKOr0 aHaldu3a», Uil PElIeHUs CAaMOCTOSTEIbHO C(HOpPMYIMPOBAHHOM
MaTeMaTUYeCKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

ConepxxarenpHOo-MeTOoaUMYeCKass JUHUS «YUucna M BBIYUCICHHS» 3aBEpILACT
(opMHpPOBaHHE HABBIKOB MCIOJIB30BAHMS JIEUCTBUTENIBHBIX UYUCEI, KOTOpPOE ObLIO
HayaTo Ha ypOBHE OCHOBHOTro 001iero odpaszoBanusa. Ha ypoBHe cpeaHero oOiiero
oOpazoBaHusi  0co0o€  BHUMaHue  yaensieTcss  (OPMUPOBAHHIO  MPOUYHBIX
BBIUHCIUTENbHBIX HABBIKOB, BKJIIOYAIOIIUX B C€0s MCIIOJIb30BAHUE PA3IMYHBIX (HOpM
3aMMCH JEHCTBUTEIBHOTO YMCIIa, yMEHUE PALOHAIBHO BBINIOJIHAT ACHCTBUS C HUMH,
JenaTh NPUKHUIKY, OLEHUBaTh pe3ynbrar. OOyuaromuecss MOIy4aroT HaBBIKU
npUOIMKEHHBIX BBIYMCIICHUN, BBIOJIHEHUS JACUCTBUN C YMCIaMHM, 3allMCAaHHBIMU B
CTaHJIApTHOM (QopMe, HUCHOJIb30BaHUS MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS
YUCJIOBBIX BBIPAKCHUMU.

ConepxxarenbHasi JUMHUS «YpaBHEHUS M HEPABEHCTBA» peaU3yeTcs Ha
MPOTSDKEHUH BCEro 00YUYEHUsI Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl, MOCKOJIbKY
B KQXJIOM pazjiesie IporpaMMbl IPEAyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3a/ay.
OOyuyarompecs  OBJaAEBAIOT  PA3JIMYHBIMM ~ METOJAMHM  PEIICHHS  LIeJIbIX,
palMOHAIBHBIX,  WPPALMOHAIBHBIX,  IOKAa3aTEIbHBIX,  JOTapU(PMHUUECKUX U
TPUTOHOMETPUUECKUX YpaBHEHUH, HEPABEHCTB U UX cucTeM. [lomyueHHble yMeHUs
MCIIOJIB3YIOTCSl TIPU UCCIIEAOBAHUN (PYHKIMI C MOMOIIbIO MPOU3BOJHOM, pEIICHUU
MPUKIAAHBIX 33724 1 33/1a4 Ha HAXOXK/IEHWE HAUOOJBIITNX U HAUMEHBIITUX 3HAYCHHM
bynkuun. [lanHas copeprkaTenbHas JTUHUS BKIIOYAET B ceOst Takxke (GopmMupoBaHue
YMEHHH BBIIOJIHATH PacuéThl MO opMyiiaM, TPeoOpa30BaHUs IIENIbIX, PAIIIOHATIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPHUYECKUX BBIPAXKEHUH, a TaKKE BBIPAKECHUI,
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COJIeprKalINX CTENEeHH U Jorapu@mbl. B xo1e n3ydenus airedpanyeckoro Marepuana
IPOUCXOAUT JAJIbHENIIEE pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBILUICHUS
oOyuaromuxcsi, (popMHpPYHOTCS HaBBIKM JEAYKTHBHBIX pacCyKIEHHUM, pabOThl ¢
CUMBOJIBHBIMH (pOpMaMu, IPEJCTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE
paBEHCTB U HepaBeHCTB. AnreOpa mnpeniaraeT 3()(QeKTUBHbIE WHCTPYMEHTHI IS
pelIeHNs NPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/a4, HAIJIAJHO JIEMOHCTPUPYET
CBOU BO3MOXKHOCTH KaK fA3bIKa HAYKH.

CopepxarenpHo-MeTOMYecKass JUMHUS «DYHKIMM W TpaduKu»  TECHO
neperieTaeTcs ¢ APYruMU JIMHUAMU y4eOHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICTIE
3a1a€T  IOCIENOBATEIBbHOCTh HW3y4eHHMs Marepuana. V3ydeHue CTeneHHOW,
MOKa3aTeIbHOM, JOrapu(MUUIECKON U TPUTOHOMETPUUYECKUX (QYHKIUI, NX CBOWCTB U
rpauKoB, HWCIONb30BaHWE (PYHKUUH JUIsl PEIICHHs 3aJad U3 JPYTrux y4eOHbIX
IIPEAMETOB U PEAIBHOW KM3HHA TECHO CBA3aHO KAK C MATEMAaTHYECKUM AHAJIU30M, TaK
U C pelIeHneM ypaBHEHUH U HepaBeHCTB. [Ipu 3Tom Ooiibllioe BHUMaHUE YIENIAeTcs
(OpMHPOBAHUIO YMEHHUS BbIpaxarb (OpMyJIaMU 3aBUCUMOCTU MEXIY Pa3InYHbIMU
BEJIMUYMHAMU, UCCIIEI0BATh MOJyYeHHbIe QYHKIUHU, CTPOUTh UX Tpaduku. Marepuai
COZIEPIKATEJIbHON JIMHUM HALICJIEH Ha Pa3BUTHUE YMEHUN M HABBIKOB, ITO3BOJIAOLINX
BBIpaXKaTh 3aBUCHMOCTH MEXKIY BEIMYMHAMU B Pa3IUYHON (opMe: aHAIUTUYECKOM,
rpadguueckoil u cioBecHoM. M3ydyeHuwe wmaTepuana CHOCOOCTBYET pa3BUTHUIO
QITOPUTMUYECKOIO MBIIIJIEHUS,, CIIOCOOHOCTH K OOOOUIEHMIO M KOHKPETHU3AllUH,
VICIIOJIb30BAaHUIO aHAJIOTHM.

ConepxarenpHas JmHHS «Hagana maTeMaTndeckoro aHalin3a» IO3BOJISET
CYLIECTBEHHO PACIIMPUTh KPYyr KaK MAaTeMaTHYECKHX, TaK M NPUKIAIHBIX 3a1ad,
JOCTYIHBIX OOYYAOIIMMCS, Y KOTOPBIX MOSBISIETCS BO3MOKHOCTh MCCIIEIOBaTh U
CTpOUTh TpadUKu PYHKIUH, ONPEAENIATh UX HAMOONbIINE U HAMMEHBIINE 3HAYCHHUS,
BBIYUCIIATh IUIOMAAM (Uryp U OOBEMBI TeN, HaXOAUTh CKOPOCTH M YCKOpPEHUs
npoueccoB. Colep)karesbHas JIMHAS OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOEHUS
MaTeMaTUYECKUX MOJEIIEN PEAIbHBIX CUTYallMi, HAXO0KICHUS HAWIYYILEeTO PELECHUs
B NPUKJIAJHBIX, B TOM YHUCJE COLHUAIBHO-3KOHOMHYECKHUX, 3a/1a4yax. 3HaKOMCTBO C
OCHOBaMH MaTE€MaTHYECKOI'0 aHaju3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO,
(GOopMaIbHO-IOTMYECKOTO0 M KPEaTUBHOIO MBILUICHUS, (POPMHUPOBAHUIO YMEHUMN
pacrio3HaBaTh IPOSBICHHUS 3aKOHOB MAaTEMAaTUKM B HAayKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecs y3HaIOT O BBLAAIOIIMXCS Pe3yJibTaTaX, MOJYyYEHHBIX B XOA€ Pa3BUTHUS
MaTeMaTUKH KaK HAyKH, U UX aBTOPax.

ConepxarenpHO-MeTOANYECKAsT JMHUSA «MHOXECTBa M JIOTHKa» B OCHOBHOM
MOCBSIIEHA  JJEMEHTAM  TEOPUM  MHOMKECTB. [ €OpPETUKO-MHOKECTBEHHBIC
MPEACTABIICHHS] MPOHU3BIBAIOT BECh KypC HIKOJbHOW MAaTEMATUKUM WM NPENJIararoT
HanOoJIee YHUBEPCAIBbHBIN S3BIK, OOBEIUHSAIONIUN BCE pa3zeibl MaTEeMAaTHKU U €€
MPUJIOKEHUM, OHM CBS3BIBAIOT Pa3HbIE MATEMATUYECKUE AUCUUILIMHBI B E€IUHOE
nenoe. BaxHO gath BO3MOXHOCTH OOydyaromiemMycss MOHHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMATHMKA MW UCIIOJIb30BaTh €r0 I
BBIPAKEHHUsI CBOMX MBICIICH.

B yuebnoM kypce «Anrebpa ¥ Hauajga MaTEMaTHYECKOTO AaHaJIU3a»
IIPUCYTCTBYIOT TAK)K€ OCHOBBI MAaTE€MAaTHYECKOI'0 MOJEIUPOBAHUs, KOTOPBIE
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npu3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHHSI MOJIENEH peanbHbIX CHTYyaluil,
UCCIIEIOBAHUS 3TUX MOJEJEH C MOMOIIBIO anmnapara aiareOpbl 1 MaTeMaTHYECKOIO
aHaJIM3a U UHTEPIPETALUHN [TOJIYYCHHBIX PE3YJIbTaTOB. 3a1aHHsI BKIIOUEHBI B KAXKIbIN
U3 pa3fesioB MpOrpamMMmbl, MOCKOJbKY BECh MaTepuan ydyeOHOro Kypca IIHMPOKO
UCIIOJIB3YETCsS JUIA pELICHUS MPUKIAAHBIX 3amad. Ilpum pemeHnn peanpHBIX
OPaKTUYECKUX 3alad oOydaroluecs pa3BUBAIOT HAOIIOATENbHOCTh, YMEHUE
HaXOJAUTh 32aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOJIB30BaTh aHAJIOTHI0, 000011aTh
U KOHKPETH3UpPOBaTh TMpoOseMy. JleaTenbHOCTh MO (POPMHUPOBAHUIO HABHIKOB
pEIeHMs MPUKIAIHBIX 33/1a4 OPraHU3yeTCsl B POLIECCE U3YUEHHUSI BCEX TEM YUEOHOTrO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIN3a.

OO6miee 4ncIO 4YacoB, PEKOMEHIIOBAHHBIX MJIsi HM3y4YeHHUsS YYEOHOro Kypca
«Auredpa ¥ Havajga MaTeMaTH4ecKoro aHaiausa», — 170 gacos: B 10 kiacce — 68 yacos
(2 yaca B Hezpento), B 11 kimacce —102 gaca (3 yaca B HEZIEIIO).

Conep:xkanue o0yyenusi B 10 kinacce.

Yuciia 1 BBIYUCIICHUS.

Panmonanbupie uyucna. OOBIKHOBEHHbIE M JIECATUYHBIE JApOOU, MPOLEHTHI,
OECKOHEUYHbIE  MEpUOAUYECKHE  JIpoOH.  ApUPMETHYECKHE  Olepanuuu ¢
paloHaIbHBIMU YUCIIAMHU, MpeoOpa3oBaHUsl YUCIOBBIX BbIpakeHUU. [IpumeHeHue
Apo0Oeil M MPOLEHTOB JUIsl PEIleHUs NMPUKIAAHBIX 33Jad U3 Pa3InYHbIX OTpacien
3HAHWUU U PEaJbHOU KU3HMU.

JlelicTBUTENbHBIE 4Kcla. PanuoHalbHBIE W UMPpPAUMOHAIBHBIE  YHCIA.
Apudmernueckre onepaluu ¢ JEHCTBUTENbHbIMU uuciaamu. [IpubinnxéHHble
BBIYMCIICHNUS], IPABUIJIA OKPYTJIEHUS, PUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHUN.

Crenenb ¢ nensiM nokazarenem. CtangapTHas (hopma 3arnucu IeCTBUTENIBHOTO
yucna. Mcnonp3oBanue noaxoasumie (Gopmbl 3amucu ACUCTBUTENbHBIX YUCEN IS
pelIeHNs MPAKTUYECKUX 3a1a4 U IPEICTABICHUS JaHHbIX.

Apubmernyeckuii KOpPEHb HaTypaJbHOU CTEIECHH. HeiicTBus c
apu(pMeTHYECKUMU KOPHSAMHU HATYpaJIbHOM CTETIECHHU.

CHHYyC, KOCHHYC M TaHI'€HC YHCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCUHYC,
aApPKTaHI'€HC YMCIIOBOTO apryMEHTA.

YpaBHEHUS ¥ HEPABEHCTBA.

ToxzaecTBa U TOXKIECTBEHHbIE TIPEOOpPa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUM. OcHoOBHbIE
TPUTOHOMETPHUYECKUE (HOPMYIIBI.

YpaBHeHUE, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHne HepaBeHCTBAa. Meron
MHTEPBAJIOB.

Pelenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHHUI M HEPABEHCTB K PEIIEHUIO MAaTEMaTUYECKUX 3a4ad U
3a]1a4 U3 pa3IM4HbIX 00JaCTe HAyKU U pealbHOM KU3HH.

OyHKIUY U TpaduKy.

Oyukuus, cnocods! 3aganus pyHkiun. ['paduk Gynkuun. Bzaumuo o6patHbie
byHKIIH.
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ObnacTe ompeneneHus M MHOXECTBO 3HaueHud Qynkumu. Hymu ¢yHKUIMU.
[TpoMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHast ¢yHKIMS ¢ HAaTypaJlbHBIM W 1EJIbIM IMOKa3aTeneMm. E€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS N-Oi CTEIEHHU.

Tpuronomerpruueckass  OKpPYKHOCTb, ONPENEIICHHE TPUTOHOMETPUYECKHUX
(yHKUMIA YUCIOBOIO apryMeHTa.

Hauana MaremaTuyeckoro aHaiamsza.

[TocnenoBatenbHOCTH, COCOOBI 3aaHus MOCIEA0BaTEIbHOCTEH. MOHOTOHHBIE
ITOCJIEA0BATEIBHOCTH.

ApudmeTrnueckas M TeoMeTpUueckas Mporpeccuu. beckoHeuHo yObIBaromas
reomeTpudeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIICH T'€OMETPUUECKOI
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. [CHoJIb30BaHWE NPOrPECCUU IS
pELIEHNs pealIbHBIX 3a]1a4d IPUKIIATHOTO XapaKTepa.

MHoO»XecTBa U JIOTHKA.

MHoXxkecTBO, omnepauuyd HaJl MHoxecTBamu. Jluarpammel Oiinepa—Benna.
[IpuMeHEeHnEe TEOPETUKO-MHOKECTBEHHOIO anmapara [Jjsi ONHCAaHUs pPeabHBIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]a4 U3 IPYTHX yUYEOHbBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, JOKA3aTEIbCTBO.

Conep:xkanue o0yyenus B 11 kinacce.

Uucna v BEIYUCICHUS.

Harypanbubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

CreneHb ¢ palHOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm umcna. JleciTuuHble U HATypajibHbIE JJOTapu(MBbI.

YpaBHEHUS 1 HEPABEHCTBA.

[IpeoOpazoBaHue BbIpaXeHU, COAEPKALIUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIpAXEHUHM, COAEpXKAIIMX CTEINEHU C pPalUOHAIbHBIM
II0KA3aTEeJIEM.

[Iprimepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3arenbHbIe YpaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI U HEPABEHCTBA.

CucteMbl JNMHEWHBIX ypaBHEHHU. PelieHue NpHUKIagHBIX 3a7ad C MOMOUIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHM.

CucTeMbl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpruMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELIEHUIO MATEMATUYECKHUX
3a/1a4 U 3a7a4 U3 PazInyHbIX 001acTel HaAyKU U peaIbHOM JKU3HHU.

@OyHKIUU U TpadUKy.

Oyukuus. [lepuoanyeckue pynkuuu. [IpomMexyTKM MOHOTOHHOCTH (DYHKIIMH.
MakcuMyMbl U MUHUMYMbI (QyHKIMH. HawuOonbilee W HauMMEHbIIEE 3HAUYCHHE
(GyHKUIHMH Ha TPOMEKYTKE.

Tpuronomerpuyeckue QPyHKITUN, KX CBONCTBA U TpaUKH.

[TokazaTenpHas u norapudmudeckast GyHKIIMH, UX CBOMCTBA U TpaduKH.

Hcnonp3oBanne rpagukoB (PyHKIUN A1 pEIICHUS YpAaBHEHWM W JIMHEWHBIX
CUCTEM.
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Ucnonp3oBanne rpadukoB GYHKIUNA [JI1  WCCIAEAOBAHHS TPOILECCOB M
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEHICHUH 33]ad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEATTLHOM KU3HMU.

Hauana MaremaTuyeckoro anaiamsa.

HenpepsiBable GyHKIMKU. MeTOa UHTEPBATIOB JI PEIICHUS HEPABEHCTB.

[TpousBoanas pyukiuu. ['eomeTpudeckuii U PU3NUECKUNA CMBICT TPOU3BOIHOM.

[IpousBoaHbie deMeHTapHBIX GYHKIUNA. DOPMYIIbl HAXOXKIECHUS MPOU3BOIHOM
CYMMBI, TPOU3BEJICHUS U YACTHOTO (PYHKITHHA.

[IpumeneHre TPOM3BOAHONW K HCCIENOBaHUIO (YHKIMI Ha MOHOTOHHOCTh H
KCTpeMyMbl. HaxoxkaeHne HamOOJBINET0 W HAWMMEHBIIETO 3HAaYeHUs (QYHKIUU Ha
OTpE3KE.

[IpuMmeHeHne TPOU3BOJHON JUISi HAXOXKJICHUSI HAWIYYIIEro pelieHUus B
MPUKIAAHBIX 3a7a4ax, JJIs ONPEeIeHUsI CKOPOCTH MPOLecca, 3aJaHHOTr0 (OpMYyJIIoi
WU TpadUuKoM.

[TepBooOpaznas. Tabnuiia nepBooOPa3HBIX.

Nurerpan, ero reometpuydeckuii 1 Gpu3nuecKuii cMbIci. Beruucienue nHTerpaia
o ¢popmyne Hperotona—JIeltOnuna.

IlnaHupyemblie npeaAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS padoueil MPOrpaMMbl
yueOHOro Kypca «Ajredpa U Ha4YaJ1a MATEMATHYECKOI0 AHAJIN32)> HA YPOBHE
cpeaHero oéuero o0pasoBaHus.

IlIpeomemmnnie pe3yromamol no OmMOEAbHHIM MEMAM Y4eOH020 Kypca
«Anzeopa u nauana mamemamuuecxkoz2o ananuza». K konyy 10 knacca
o0yuarowuiica Hayuumcsa:

Hucna v BEIYUCIIEHUS:

OTNEepUpOBaTh  TMOHATUSMU: pallMOHAJIBHOE W  JEHCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOIIEHTHI;

BBITIOJIHATH apU(METUUYECKUE OTIEPALIUU C PAIUOHATBHBIMU U JICUCTBUTEIHHBIMU
YU CJIaMU;

BBITIOJIHATh MPUOTMKEHHBIC BBIYMCICHUS, HUCIIOJIB3Ysl TIpaBUiIa OKPYIJICHHS,
JenaTh NPUKHUIKY U OLIEHKY Pe3y/IbTaTa BHIYMCICHUN;

OTIepUpPOBATh MOHATUSAMHU: CTETICHb C IIEJIBIM TOKa3aTeseM, CTaHaapTHas GpopMma
3alUCU JEHUCTBUTENBHOTO 4YHCIA, KOPEHb HATYypaJIbHOW CTENEHU, HUCIOJIb30BATh
MOAXO/ISIIYI0 (HOPMY 3alUCH JIEHCTBUTEIBHBIX YUCEN JUIsl PEHICHUS MPAKTHIECKUX
3a/1a4 U NMPEJCTABICHUS JaHHBIX;

OTIEpPUPOBATh TMOHATUSIMU: CHUHYC, KOCUHYC M TAaHTEHC IMPOU3BOJILHOTO YIJIa,
MCIIOJIb30BaTh 3aMKCh MPOU3BOJBHOTO yrja uepe3 OOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKIMH.

YpaBHEHUS U HEPABEHCTBA:

OMepUpOBaTh MOHATUSIMHU: TOXAECTBO, YpPAaBHEHHE, HEPABEHCTBO, LIEJIOE,
pallMOHANIBHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BBITIOJIHATh TIPEOOpa30BaHUs TPUTOHOMETPUYECKUX BBIPAKEHUN M peIIaTh
TPUTOHOMETPUYECKUE YPABHEHUS;
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BBITIOJHATh TMPEOOpa3oBaHMs UENbIX, PALMOHAIBHBIX M HUPPALUOHATIBHBIX
BBIPOKEHUN M PElIaTh OCHOBHBIE THIIBI LIEJIBIX, PAMOHAIBHBIX U UPPALMOHATBHBIX
ypaBHEHUI U HEPABEHCTB;

NPUMEHSTh YPaBHEHUSI U HEPABEHCTBA JIJISl PEIICHUS] MaTeMaTHYEeCKUX 3a7ad U
3a/lay U3 pa3IuvHbIX 001acTel HAyKU U peabHON KU3HH;

MOJIEJIUPOBATh pealibHbIC CUTYAIlUU Ha SI3bIKE aJIr€OpbI, COCTABISATH BhIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4l, UCCIIEI0OBATh TOCTPOCHHBIE MOJIEH C
MCIIOJIb30BAHUEM allapara ajreopsl.

OyHKIMH U TpadUKH:

OTEepUPOBATh MOHATHAMH: (YHKUHUSA, CIMOCOOBI 3afaHus (YHKIUH, 00JacTb
OMpeAeNeHUs] U MHOXECTBO 3HadeHW GyHKIuH, Tpaduk GYHKIUHA, B3aUMHO
oOpaTHbIe (PYHKIUY;

ONepUpPOBaTh MOHATUAMU: YETHOCTh U HEYETHOCTh (PYHKUMWHU, HYIU (YHKIIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

UCIOJIb30BaTh rpaduKu GYHKIUHN IS pelIeHHs] YpaBHEHU;

CTPOUTb W YWTaTh Ipa@UKU JTUHEHHONW (QYHKIMM, KBaJIpaTUYHOW (YHKIUH,
CTETIEHHOH (DYHKIIMH C LEJIBIM OKa3aTeNeM;

UCIOJIb30BaTh rpaduku GYHKIMHI AJIs1 HCCIIeI0BaHUS MTPOLIECCOB U 3aBUCUMOCTEM
IPU PELICHUH 337a4 U3 IPYruX y4eOHbBIX MPEIMETOB U PEAIbHOM KU3HU, BHIPAKATh
(dbopMysiaMu 3aBUCUMOCTH MEXy BETUUUHAMU.

Hayana maremaTrueckoro aHanusa:

ONepupoBaTh  MOHATHSAMHU:  MOCIEAOBATEIBHOCTh,  apudmeTnyeckas M
reOMETPUYECKasl POTPECCUU;

OmnepupoBaTh  MOHATUSMHU: OECKOHEUYHO  YOBIBalollas TIeOMeTpuYecKas
nporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOTPecCuu;

3a/1aBaTh MOCIEA0BATEIbHOCTH PA3JIMYHBIMU CIIOCOOAMU;

MCIIOJI30BaTh CBOWMCTBA IOCJIEAOBATEIBHOCTEW W IPOTPECCUU ISl PELICHUS
peanbHBIX 33134 MPUKJIATHOTO XapaKTepa.

MHoO>xecTBa U JIOTHKA:

ONEepUpPOBATh NOHIATUAMU: MHOKECTBO, ONIEPALIMH HAJl MHOXKECTBAMU;

UCII0JIB30BaTh TEOPETHKO-MHOKECTBEHHBIN anmapar s ONUCAaHUS pPEaJIbHBIX
MIPOLIECCOB U ABJICHUH, PU PELICHUN 3a/1a4 U3 IPYTUX YU€OHBIX MPEAMETOB;

ONEepUPOBATh NOHATUAMU: ONPEIEIECHUE, TEOPEMA, CIIEACTBUE, JOKA3aTEIbCTBO.

IlIpeomemmnnie pe3yromamol no OmMOEAbHHIM MEMAM Yy4eOH020 Kypca
«Anzeopa u nauana mamemamuuecxkoz2o ananuza». K konyy 11 knacca
o0yuarowuiica Hayuumcsa:

Hucna v BBIYUCIICHUS:

OMepUpOBaTh MOHATUAMU: HATYPATbHOE, LIEJI0€ YHUCIIO, UCIIONIb30BaTh MPU3HAKU
JEIUMOCTH LIeJIBIX YHCEeNl, Pa3JIOKEHHE YKCIIa Ha TPOCThIE MHOXKHUTENH JJI PEeIICHUS
3a/1ay;

ONEpUPOBATh NOHITHEM: CTENEHD C PALlMOHATIBHBIM IT0KA3ATENEM;

ONEepUPOBATh MOHATUAMM: JIOTApU(PM UHCTA, JIECATUYHBIE U HaTypaJibHbIC
aorapu@mel.

YpaBHEHUS U HEPABEHCTBA:
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NPUMEHSTh CBOMCTBA CTETEHU Ui MPeoOpa30BaHUs BHIPAKEHUH, ONEPUPOBAThH
NOHATHSMU: TOKA3aTEJIbHOE YPAaBHEHHE M HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIBI
NOKa3aTEJIbHBIX YPABHEHUN U HEPABEHCTB;

BBINIOJIHATh ~ MpPeoOpa30BaHUsl  BBIPAKEHHUM,  coaepXalux  Jorapudmel,
OMepUpOBaTh MOHATHUSMU: JIOTapU(PMHUUECKOE YpPABHEHUE W HEPaBEHCTBO, peIlIaTh
OCHOBHBIE TUITBI JIOTApU(MUUECKUX YPaBHEHUN U HEPABEHCTB;

HaXOJIUTh PEUICHUS TPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATh MOHATUSAMM: CHUCTEMA JIMHEHWHBIX YPAaBHEHUUW U €€ pEIICHHE,
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUUIS PELICHUS MPAKTUYECKHUX 3a/1a4;

HAaXOAUTh PELICHUS IPOCTEHIINX CUCTEM M COBOKYIHOCTEM PAMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB;

MOJEJIMPOBATh PEAJIbHBIE CUTYallUH Ha A3BIKE alNre0pbl, COCTABIIATH BhIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a7a4H, HCCIIEN0BATh IOCTPOCHHBIE
MOJIETH C UCIIOJIb30BaHUEM ammapara ajareOphl.

OyHKIUYU U TpaduKu:

ONEpUPOBaTh  MOHATHSAMHU:  NepHoguYecKass  (QyHKUUS,  [POMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOUKH SKCTpeMyMa (PyHKLMHU, HauOoIbllIee 1 HauMEHbIIIEe
3HayeHUs! (PyHKLUUU Ha POMEKYTKE, UCIIOIb30BaTh UX I UCCIEAOBAHUS (PYHKIIUH,
3aJJaHHOW rpauKoOM;

ONEpUpPOBaTh NOHATUAMHU: TIpaUKU TMOKA3aTEeNbHOM, Jorapudmuueckod u
TPUTOHOMETPUUECKUX (PYHKIUH, M300paxkaTh UX HAa KOOPAMHATHOM MIJIOCKOCTH M
WCIIOJIb30BaTh ISl PELICHUS YPABHEHUI U HEPABEHCTB;

M300pakaTb Ha KOOPJIMHATHOM IJIOCKOCTH TpaUKW JTMHEHWHBIX YPaBHEHUU U
WCIIOJIb30BaTh UX IS PEIIECHUS] CUCTEMBI IMHENHBIX YPABHEHUM;

HCTIOJB30BaTh rpaduky GyHKIMHI IS KCCIIEIOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH
U3 IPYTUuX YYEOHBIX TUCLMILIINH.

Hauana MaremaTuyeckoro ananusa:

OTEepUPOBATh TOHATUAMU: HEMpepbiBHAS (GYHKIUS, TPOU3BOAHAS (YHKIIUH,
MCIIOJIb30BaTh T€OMETPUYECKUN U (PU3MUECKHUI CMBICT MPOU3BOIHOMN IJISl pelIeHUs
3a1ad4;

HaXOAUTh TPOU3BOJHBIE BJIEMEHTAPHBIX (YHKIUH, BBIYUCIATH MPOU3BOJHbBIE
CYMMBI, IPOU3BEACHUSI, YACTHOTO (YHKIIHIA;

MCIOJIb30BaTh MPOU3BOAHYIO JUIsSl UCCeI0BaHusl (YHKIIMM HA MOHOTOHHOCTh M
HKCTPEMYMBI, IPUMEHSATH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOEHUIO TPaUKOB;

UCIIOJb30BaTh TNPOU3BOAHYIO JUISI HAXOXKICHHS HAWIYYIIETO PENICHUS B
MIPUKJIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKHX, 3a/1a4aX;

OmnepupoBaTh  MOHATUAMM:  MEpBOOOpa3Has W UHTErpajl, IOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI MHTErpasa;

HaXOJUTh NMEPBOOOPA3HbIE 3JIEMEHTAPHBIX (DYHKIMM, BBIYUCISATH MHTErpaj 1o
dbopmyne Herorona—JleitOnHua;

pelmarh NPUKIAAHBIE 3aJa4d, B TOM YHCIE COLMAIbHO-DKOHOMHUYECKOIO U
(bu3MYECKOT0 XapakTepa, CpeICTBAMU MAaTEMAaTHYECKOTO aHaIN3a.

TEMATHYECKOE IINTAHUPOBAHHUE
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10 KITACC

HaumeHoBaHue pa3jiesioB U TeM

NPOrpaMmblI

KoanuecTtBo
4acoB

C yueroMm pabdoueii
NPOrpaMMbl BOCIIMTAHUSA

N

MHokecTBa palMOHAIIBHBIX U
JEHCTBUTENBHBIX YUCEI.
PaunonansHbie ypaBHEHHS U
HEpaBEHCTBaA

@Oynkiun u rpaguku. CTeneHs ¢

IOCJIBIM ITOKa3aTCJICM

14

NpUBJICUYCHIE BHUMAHHS
YUYaIIKUXCsl K IEHHOCTHOMY
aCIeKTy U3y4aeMbIX Ha
YPOKax SIBJICHUH,
OpraHu3zaiys ux padboTsl C
[I0JIy4aeMOM Ha YpOKe
COLIMANILHO 3HAYUMOI1
uHpopmanuen —
WHUIUHPOBAHUE €€
o0cyKIeHus!, BRICKa3bIBAaHUS
YUYalIUMHICS CBOETOMHEHUS
0 €€ OBOJTY, BEIPAOOTKH
CBOCTO K HEH OTHOIIICHUS;

UCIOJIb30BaHUE
BOCIIUTATENIbHBIX
BO3MOYKHOCTEH collepKaHUsI
y4eOHOro npeiMeTa yepes
JIEMOHCTPALMIO yYallluMCs
IPUMEPOB OTBETCTBEHHOTO,
IPaX1aHCKOIO NOBEICHUS,
MPOSIBJIEHUS YETOBEKOIIO0MS
U 100pOCepaeUHOCTH, Uepe3
10/100p COOTBETCTBYIOIINUX
TEKCTOB JJIsl UYTE€HUs, 3aj1a4
JUTSI peIIeHHUs, TPOOJIEMHBIX
cUTyalui s o0CyXJIeHUs B
KJIacce;

ApudmeTrnueckuiit KOpeHb n—ou

crenenu. MppannoHanpHble
YpaBHEHUs U HEPABEHCTBA

18

WHUIMAPOBAaHUE U
MOJIIePIKKA
HICCIIEN0BATENbCKOMN
JeSITETTHHOCTH YUaIIuXCs B
paMKax pearm3anui HMU
WH/IMBUIYAIbHBIX H
TPYIITOBBIX
MCCIIETIOBATEIIHCKIX
MPOEKTOB, YTO JacT
IKOJIbHAUKaM BO3MOKHOCTh
pHOOPECTH HaBBIK
CaMOCTOSITENIbHOTO PELICHUS
TEOPETUYECKOM MPOOIEMBI,
HaBBIK TCHEPUPOBAHUS U
odopmiIeHHsT COOCTBEHHBIX
U/iel, HaBBIK YBAXKUTEIBHOTO

15



DopMyIIbl TPUTOHOMETPHH.
Tpuronomerpuyeckue ypaBHEHUS

22

OTHOIICHHSI K Uy>KUM UICSIM,
0 OpPMIICHHBIM B paboTax
JPYTUX UCCIIeA0BATENEH,
HaBBIK MTyOJIMYHOTO
BBICTYIIJICHUS TIEPE]T
ayIUTOpUEH,
apryMEHTUPOBaHUS U
OTCTaMBaHUS CBOCH TOUKH
3peHust

BKJIFOYEHHUE B YPOK UTPOBBIX
poLenyp, KOTopbie
IIOMOTal0T MOJJEPKATh
MOTHUBALIUIO yYaAIIUXCS K
MOJIYYEHUIO 3HAHUH,
HaJa>XMBAaHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHUM
B KJIacce, IOMOTal0T
YCTaHOBJICHUIO
JIOOpO’KeNaTeIbHOM
aTMoc(epsl BO BpeMsl YpOKa;
opranusanus megdcraa
MOTHBHUPOBAaHHBIX U
SPYAUPOBAHHBIX YHALUXCS
HaJ UX HEYCHEBAIOLUUMU
OJIHOKJIAaCCHUKAaMH, JJAIOIIEeT0
yUYalmmcsi COUaIbHO
3HAYUMBIN OIBIT
COTPYIHUYECTBA U B3aUMHOMU
IIOMOLIY;

IlocnenoBaTeaIbHOCTH U nporpeccuu

WHUIMAPOBAaHUE U
MOJIePIKKA
HCCIIE0BATENBCKON
JeSITETTHHOCTH YJaIuXCs B
paMKax pearm3anui HMU
WH/IMBUYaJIbHBIX U
IPYIIOBBIX
UCCIIEI0BATEIbCKUX
MPOEKTOB, YTO JacT
MIKOJIbHUKAM BO3MOKHOCTh
proOpecTH HaBbIK
CaMOCTOSITENIbHOTO PELICHUS
TEOPETUYECKOM MPOOIEMBI,
HaBBIK TEHEPUPOBAHUS U
odopmiieHHs COOCTBEHHBIX
uziel, HaBbIK YBAXKUTEIBHOTO
OTHOILEHUS K UyKHUM UIESIM,
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[ToBTOpeHME, 0000IIECHNE,
CHUCTEMaTHU3AIUs 3HAHHH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

11 KUIACC
Ne HaumeHnoBaHue pa3aesioB U TeM
n/n NporpamMMbl

Crenens ¢ palMoHaIbHBIM
nokasaresnem. [lokazarenpHas
¢ynkuus. [TokazarenbHbple ypaBHEHUS
1 HEPaBEHCTBA

68

KoaunuecTBO
4acoB

12

0(OpPMIICHHBIM B paboTax
JIPYTUX HCCIIEIOBATENEM,
HABBIK yOJIMYHOTO
BBICTYIUICHUS TIEpe]l
ayIUTOpUEH,
apryMeHTUPOBAHUS U
OTCTaMBaHUS CBOEH TOUKHU
3peHust

MHULMMPOBAHUE U
HOJIePIKKA
UCCIIe10BaTEIbCKON
JeSTEIbHOCTH yJallluXcs B
paMKax peanu3aluu UMU
WH/IMBUYAJIbHBIX U
IPYIIOBBIX
UCCIIEI0BATEIbCKUX
IPOEKTOB, YTO JacT
HIKOJIbHUKAM BO3MOKHOCTh
IPUOOPECTU HaBBIK
CaMOCTOSITEIIbHOTO PEIICHHS
TEOPETUYECKOI MPOOIEMBI,
HaBBIK TCHEPUPOBAHUS U
odopMIIeHHS] COOCTBEHHBIX
UJIel, HABBIK YBAXKHUTEIBHOTO
OTHOIIEHUS K YYKHUM UICSIM,
odopMIIEHHBIM B paboTax
JIPYTUX HCCIIeI0OBATENEH,
HaBBIK IyOJIMYHOTO
BBICTYIIJICHUS TIEpe]T
ayIUTOpUEH,
apryMEHTHPOBaHUS U
OTCTalBaHUs CBOEH TOUKH
3peHHS

C y4erom padouei
NpOrpaMMbl BOCIIHTAHUS

MIPUBJICYEHUE BHUMAHU
y4aluXxcs K IEHHOCTHOMY
aCIeKTY U3y4acMbIX Ha
YPOKax sIBJICHUH,
OpraHu3aIys ux paboThI C
MOJIy4aeMOM Ha YpPOKe
COLIMAJIBHO 3HAYMMOWU
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3

Jlorapudmuueckast pyHKITUS.

Jlorapudmuueckue ypaBHEHHS U

HEpaBEHCTBA

Tpuronomerpuyeckue GyHKIUU U UX
rpaduku. TpuroHoMerpuueckue

HEepaBeHCTBA

12

uHpopmanuein —
WHULMUPOBAHUE €€
00CYX/ICHHS, BEICKA3bIBAHUS
y4alMMHUCs CBOCTOMHEHUS
10 €€ MOBOJTY, BBIPAOOTKH
CBOET0 K HEil OTHOIIICHUSI;

UCIIOJIb30BAHUE
BOCIIUTATEIBHBIX
BO3MOKHOCTEH COIEpIKaHUS
y4eOHOTO0 mpeaMera uepes
JIEMOHCTPAIHIO yIaIIIMCS
IPUMEPOB OTBETCTBEHHOTO,
IPaKIaHCKOTO TIOBEICHHUS,
MPOSIBIICHUS YEIIOBEKOIIOOHS
U 100pOCepaAeUHOCTH, Yepes3
1o00p COOTBETCTBYIOIINX
TEKCTOB JUIsl YTCHUS, 33124
IUISL peILIeHNUs1, TPOOTIEMHBIX
CUTYyalui JAJist OOCYKJICHHS B
KJacce;

VHULIMMPOBAHUE U
NoAAepKKa
HCCIIEA0BATEIBCKON
NeSITeIbHOCTH YJalUXCsl B
pamMKax peanu3anui UMH
WHJIMBUIYAJIbHBIX U
IPYMIIOBBIX
HCCIIEIOBATENbCKUX
MIPOEKTOB, YTO J1aCT
LIKOJIbHUKAaM BO3MOXHOCTh
MpHUOOPECTH HaBBIK
CaMOCTOSITENILHOTO PEIICHHUS
TEOPETUUECKON TPOOIIEMBI,
HaBbIK T€HEPUPOBAHUS U
oopmieHHs: COOCTBEHHBIX
UJEH, HaBBIK YBAKUTEIBHOIO
OTHOILIECHHUS K UyKUM HJIEAM,
0(OpPMIICHHBIM B paboTax
JOPYTUX UCCIIEA0BATEIEH,
HaBBIK MyOJIMYHOTO
BBICTYIUIEHUS NTEPET
ayIUTOPUEN,
apryMEeHTHPOBaHMs U
OTCTauBaHUs CBOEH TOUKHU
3peHus
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[IpousBoanas. [Ilpumenenue
MPOU3BOIHOMN

24

BKJIIOYEHUE B YPOK UTPOBBIX
Mpo1eayp, KOTOpbie
MIOMOTAI0T MOJEPKATh
MOTHUBALIMIO yJaIIUXCs K
MOJYYEHUIO 3HAHUI,
HaJIa)KMBAHUIO MO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIIEHUM
B KJIacce, IOMOTarT
YCTaHOBJICHUIO
n00posKenaTeaIbHON
aTMocdepsl BO BpeMsl YpOKa;
opranusanus megdcraa
MOTUBHPOBAHHBIX U
SPYAUPOBAHHBIX YUAIUXCS
HaJl UX HEYCIIEBAIOIIUMHU
OJIHOKJIACCHUKAMHU, JAIOIIETr0O
y4YaluMcst COIUAIBLHO
3HAYUMBIN OIBIT
COTPYJHHYECTBA U B3aUMHOMN
[IOMOIIIY;

WNHTerpan n ero npuMeHeHus

WHUIIMAPOBAHHUE U
MOJIIePIKKA
HCCIIEA0BATENbCKON
JeSITeIbHOCTH yYaIluXcs B
paMKax peanu3anuu HMA
WH/IMBUYATBHBIX U
TPYTIIOBBIX
HCCIIEIOBATEILCKUX
MPOEKTOB, YTO JACT
LIKOJIbHUKaM BO3MOKHOCTh
puoOpecTr HaBBIK
CaMOCTOSITENILHOT'O PELICHHUs
TEOPETUYECKOI MPOOIIEMBI,
HaBBIK TEHEPUPOBAHUS U
oopmieHHs: COOCTBEHHBIX
ujel, HaBbIK YBaXHUTEIHHOTO
OTHOIICHMS K UY)KUM UJESM,
0(OPMIICHHBIM B paboTax
JPYTUX UCClIe0BaTeNeH,
HaBbIK TyOIMYHOTO
BBICTYIIJICHHS TIEPE]]
ayJIUTOpHEN,
aprYMEHTHPOBAHUS H
OTCTaWBaHUsS CBOEH TOYKH
3peHHS
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Cucremsl ypaBHEeHUNI

12

WHHULUMPOBAHUE U
MOJIICPIKKA
WCCIIEI0BATEIILCKON
JeSITeJIbHOCTH y4YaIlluXCs B
paMKax peanu3anud HMA
WH/IUBUYATbHBIX
TPYIIOBBIX
HCCIIEI0BATEILCKUX
MIPOEKTOB, YTO JACT
IIKOJIbHUKAM BO3MOKHOCTh
pHOOPECTH HABBIK
CaMOCTOSITEIILHOT'O PEIICHHUS
TEOPETUYECCKOM MPOOIIEMBI,
HaBBIK TCHEPUPOBAHUS U
odopmIteHHsT COOCTBEHHBIX
Ui, HaBBIK YBAKUTEIHHOTO
OTHOIICHUSI K 1Y>KUM UCSM,
0OPMIICHHBIM B paboTax
JIPYTUX UCCIIEIOBATEIEH,
HaBBIK ITyOJIMYHOTO
BBICTYIUICHHS TIPS
ayIUTOpUEN,
apryMEHTHPOBaHHS U
OTCTauBaHMS CBOCH TOUYKH
3peHUs

7

HarypanbHsle u niensle yucna

[ToBTOpenue, 060061IeHNE,
cHUCTEMaTU3alMsl 3HAHUI

18

MIPUBJICYCHUE BHUMAHUS
yYaluxcs K ICHHOCTHOMY
aCMeKTy U3y4aeMbIX Ha
YpOKax SIBIICHUH,
OpraHu3aIys ux padoThl C
MOJIy4aeMoil Ha ypoke
COLMAJIbHO 3HAYUMOU
uHpopmanuen —
WHUILIMMPOBAHUE €€
00CYyXIeHUSI, BBICKA3bIBAHHSI
YUYaIIUMHCS] CBOETOMHEHHUS
IO €€ MOBOJ1y, BEIpaOOTKH
CBOETO K HEl OTHOIIICHUS,

UCIOJIb30BAHUE
BOCITUTATEILHBIX
BO3MOKHOCTEH cosiepKaHus
y4eOHOT0 npeMeTa yepes
JIEMOHCTPAIIMIO yYaIlUuMCs
MIPUMEPOB OTBETCTBEHHOTO,
IPa’kKAaHCKOTO TTOBEICHN,
MPOSIBIICHUS YEIIOBEKOITIOOHS
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U 100poCepaeUHOCTH, Yepes3
110100p COOTBETCTBYIOLIUX
TEKCTOB JUIsl YTCHUS, 3a]1a4
ISl peIIeHNs], TPOOTIEMHBIX
CHUTYaIMH 1151 00CYK/ICHHS B
KJIacce;

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 102

Pa0ouas nporpamma y4yeOHoro kypca «I'eomerpus.
HosicHuTe/IbHASA 3alIUCKA.

BaxxHocTh yueOHOTO Kypca T€OMETpUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusl OOYCJIOBJIEHa THPAKTUYECKON 3HAUYMMOCTBIO METANpPEIMETHBIX U
MPEJAMETHBIX PE3YJIbTATOB OOyYEHHsS TE€OMETPUM B HANPABIECHUU JMYHOCTHOIO
pa3BuUTHs oOywaromuxcsi, (QopMupoBaHUs (QPYHKUMOHAIBHOM MaTeMaTH4YECKON
IPaMOTHOCTH, M3y4YEHHUS APYTrUX Y4eOHbIX TUCHUIUIMH. Pa3zButue y oOywaromuxcs
IIPaBUJIBHBIX IIPEACTABICHUA O CYIIHOCTH M IPOMCXOXKIACHUM TIE€OMETPHUYECKHUX
abcTpakuui, COOTHOUIEHHM pEaJbHOIO W HJCAIBHOIO, XapaKTepe OTpaKeHUs
MaTEeMaTUYECKON HAyKOH SIBJIEHUM U ITPOLIECCOB PEATBHOIO MUPA, MECTE TEOMETPHUH B
CUCTEME HAyK M POJIM MAaT€MaTHUYECKOI0 MOJEIMPOBAHUS B HAYYHOM IIO3HAHUU U B
IPaKTHKE CIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS 00yJarOIIMUXCs, a
TaK)K€ KaueCTB MBIILUICHUS, HEOOXOAUMBIX JJIs a/1allTallii B COBPEMEHHOM OOIIECTBE.

["'eomeTpus siBsieTCS OAHUM U3 0a30BBIX TPEAMETOB HA YPOBHE CPEIHETO OOIIETO
o0pa3oBaHHUs, TaK KaK OOECIeYyMBAeT BO3MOXKHOCTh M3YyYECHHUS KaK JUCIMIUIMH
€CTECTBEHHO-HAYYHOU HANPABIECHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe MbllUIeHHE, (OpMUpPYEMOE MpU U3YYEHUH OO0YyYaroIUMHUCS
MOHSATUMUHBIX OCHOB T€OMETPUH U TOCTPOEHUU LIETIOYKU JIOTUYECKHUX YTBEPKACHUI B
XOJI€ PEIIeHHs] TEOMETPUYECKUX 3a/1a4, YMEHUE BbIBUTaTh U OPOBEPraTh TMIOTE3bI
HEIOCPEICTBEHHO UCIOJIB3YIOTCS MPU PEIICHHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IUKJIA,
B YACTHOCTH U3 Kypca (PU3UKH.

OpueHTanusi yeloBeKa B NMPOCTPAHCTBE — YCJIOBHE €ro COIMAIbHOTO ObITHS,
¢dbopMa oTpakeHHs OKPYXKAIOIIET0 MUPA, YCIOBUE YCIIEITHOTO MO3HAHUS U aKTUBHOTO
npeobpa3oBanus AeicTBUTENbHOCTH. OniepupoOBaHKe MPOCTPAHCTBEHHBIMH 00pazaMu
00OBbEIMHAET pa3Hble BUIbI yUeOHOU U TPYIOBOM JEATEIBHOCTH, SIBISIETCA OJHUM U3
npo(hecCHOHANbHO BaXKHBIX KauecTB, MOATOMY aKTyallbHa 3ajadya (OpMUPOBAHUS Y
oOy4Jaronmxcsi MPOCTPAHCTBEHHOI'O MBIIUICHUS KaK Pa3HOBUIHOCTH OOpa3HOIo
MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B TIOJITOTOBKE K MPAKTHYECKOM
JESATEABHOCTH 110 MHOTUM HaIlpaBJICHUSIM.

[ens ocBoeHus: mporpaMmbl yueOHOro Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE
o0yueHus — o61ieo0pa3oBaTeIbHOE U OOIIECKYJBTYPHOE Pa3BUTHE OOYYaAIOIIMXCS
yepe3  o0eclieyeHWE  BO3MOXKHOCTH  MPUOOPETEHHS U HCIOJIb30BaHUSA
CUCTEeMAaTUYECKUX T€OMETPUYECKUX 3HAHUN U JEUCTBUMN, CHIEHU(PUUYHBIX T€OMETPHH,
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BO3MOXXHOCTH YCIICITHOTO MPOJODKEHUsS OOpa3oBaHMs MO CHEHHATBHOCTAM, HE
CBSI3aHHBIM C IIPUKJIAHBIM HCIIOJIb30BAHUEM I'€OMETPHH.

[IpuoputeTHbIMM  3a7ayaMM  OCBOEHMsI ydeOHOoro kypca «['eomerpun»
Ha 0azoBoM ypoBHe B 10—11 kitaccax sBistoTCs:

(opMupOBaHUE MPENCTABICHHUS O FEOMETPUM KaK YaCTH MHUPOBOU KYyJIbTYpHl U
OCO3HaHME €€ B3aNMOCBS3U C OKPYXKAIOIUM MUPOM,;

(opMupOBaHUE NPEICTaBICHUS O MHOIOTPAHHUKAX U TejaX BpAIIEHHs Kak O
BAKHEUIIUX MATEMATHYECKUX MOJIEIISX, TO3BOJISIOIINX ONMUCHIBATh U U3y4YaTh pa3HbIC
SBJICHHS OKPYKaIOLIEro MUpa;

(dopMupoBaHHE yMEHHs Paclio3HABaTh Ha YepTekax, MOJAEISAX M B PEaTbHOM
MUpPE MHOTOTPaHHUKH U TEJIa BPAICHMUS;

OBJIAJICHUE METOJaMHU pEIICHMs] 3aJad Ha IOCTPOEHUS Ha H300paKeHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

(opMupoBaHue  yMEHHS  ONEpPUPOBATH  OCHOBHBIMH  MOHATUSIMH O
MHOTOIPAHHMKAX U TeJIaX BPALIECHUS U UX OCHOBHBIMHU CBOMCTBAMHU;

OBJIAJICHHE AJITOPUTMAMH PELICHUs OCHOBHBIX THUIOB 3aJad, (popmMupoBaHHUE
YMEHHUS IPOBOJAUTH HECIIOXKHBIE JIOKA3aTEJIbHBIE PACCYXKACHUS B XOJE PELICHUs
CTEPEOMETPUUECKHUX 3a7a4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

pa3BUTUE MHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN OO0ydarommxcs,
II03HABATEJIbHOM  AKTHUBHOCTH,  HCCJIEAOBATEIBCKUX  YMEHUH, KPUTUYHOCTH
MBIILICHUS;

(dopmupoBaHre (PYHKIIMOHAIIBHOM T'PAMOTHOCTH, PEJIEBAHTHONM T'€OMETPHUU:
YMEHUE pAaclo3HaBaTh MPOSIBICHUS TE€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pEaNbHBIX >KM3HEHHBIX CUTYalUUSX W MPU U3YYEHUU APYIHX
Y4eOHBIX  NPEAMETOB, MPOSIBICHHS  3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
(bopMyIupOBaTh MX Ha SI3bIKE F€OMETPUU U CO3[aBaTh I'€OMETPUUYECKHE MOJIEIH,
IIPUMEHATH OCBOCHHBIM T'€OMETPUYECKMH amnmapar [Jjs peleHus MPaKTHUKO-
OPUEHTHPOBAHHBIX 33]1a4, NHTEPIPETUPOBATH U OLICHUBATH IT0JYyYEHHBIE PE3YJIbTaThI.

OTnUYUTEeNbHOM  OCOOEHHOCTBIO MPOrpaMMbl [0 TE€OMETPUU  SIBISETCS
BKJIFOYEHHE B KypC CTEPEOMETPUM B Hayaje €ro M3y4deHUus 3aJad, pPelIacMbIX Ha
YpOBHE HHTYUTHUBHOIO TIO3HAHUSL, U OIPECIEHHBIM 00pa3oM opraHu3oBaHHas paboTa
HaJ HHMMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUIEHNS, CTUMYJIHUPYET MPOTEKAaHWE HHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YYEHHUIO IPEIMETA.

[Ipeanourenue oTHAETCA HArISIHO-KOHCTPYKTUBHOMY METOAY OOYYEHUSs, TO
€CTh TEOPETUUECKME 3HAHUSI UMEIOT B CBOE OCHOBE HEMOCPEACTBEHHOE OTHOILIEHUE K
MpEeAMETHO-TTPAKTUYECKON JEeSTENbHOCTH. Pa3zButue IPOCTPAHCTBEHHBIX
MPEACTABICHUH Y 00yUalOIINUXCs B Kypce CTEPEOMETPUU ITPOBOUTCS 32 CUET PEILICHUS
3alay Ha CO3JaHUEe NPOCTPAHCTBEHHBIX O0Opa30B M 3aJad Ha ONEpPUPOBAHHE
POCTPAHCTBEHHBIMU 0Opa3zamu. Co3naHue oOpa3za MPOBOAUTCS C HUCIIOJIB30BAHHEM
HarJIITHOCTH, a ONepupoBaHre 00pa3oM — B YCJIOBHUSIX OTBJICUEHMS OT HArJISAHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOTHOTO COJIEpKaHUS.

OCHOBHBIMU CO/IEpPKATETBHBIMU JIMHUSAMU yueOHOTO Kypca «['eomerpusi» B 10—
11 kiaccax sBastoTcs: «MHOrorpaHHuKn», «IIpsiMble U IIOCKOCTH B MPOCTPAHCTBE,
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«Tema Bpamenuns», «Bektopbl M KOOpAMHATBI B IpocTpaHcTBe». DopmMupoBaHue
JIOTUYECKUX YMEHUHN pachpellesieTcss MO COoJAepkKaTeNbHBIM JUHUSAM M 10 ToAam
oOy4eHHs Ha YPOBHE CpeTHEro 0011ero 00pa3oBaHUsl.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOIIEE IMPEIMETHBIM pPE3yJbTaTaMm
OCBOCHMSI TPOrpaMMbl IO TE€OMETPUM, PACHpPEACNIEHHBIM [0 ToJaM OO0y4YeHus,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI OBJIAJICHUE TEOMETPUUECKUMH TOHSATUSIMU
U HaBbIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYIATEIbHO, C COOJI0IEHUEM
MPUHIINIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAJHNCH B OOIIYIO CUCTEMY
reOMETPUUYECKUX MPEICTABICHUN 00ydalomuXxcsi, pacupsisi U yriayossis e€, oopasys
MIPOYHBIC MHOKECTBEHHBIE CBSI3U.

OO6miee 4ncIO 4YacoB, PEKOMEHIIOBAHHBIX MJIsi HM3y4YeHHUsS YYEOHOro Kypca
«I"eometpusi» — 102 vaca: B 10 knacce — 68 yacoB (2 yaca B Hefento), B 11 kiacce —
34 qaca (1 gac B Hezel).

Ilpeomemmnuwie pe3yromamosl RO OMOETbHBIM MEMAM YUEOHO020 Kypca
«l'eomempu.
K konuyy 10 knacca odyuarowuiica nayuumcs:

ONEPUPOBATH MOHATUAMU: TOUKA, IPSIMasi, INIOCKOCTb;

IPUMEHSTh AKCUOMBI CTEPEOMETPUM U CIEACTBHS W3 HUX IMPU PEUICHUU
r€OMETPUYECKUX 3a/1a4;

ONEPUPOBATh MOHATHIMU: NAPALICTBHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEH;

KJIACCU(PUITUPOBATH B3aMMHOE pacrojoKeHue MPSIMBIX
Y TJIOCKOCTEW B MPOCTPAHCTBE;

ONepUpOBaTh MOHATUSAMU: JABYTPAHHBIA YIroJl, TpaHHU JABYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO YIJIa, IMHEWHBIN YroJl ABYTPaHHOTO yIila, TpajayCHas Mepa JIByrpaHHOTO
yria,

OTepUpOBaTh TOHATUSIMU: MHOTOTPAHHUK, BBITYKJIBIA W  HEBBITYKJIIBIHI
MHOTOTPAHHHK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBIN MHOTOTPAaHHUK;

pacno3HaBaTh OCHOBHBIC BHUJIbl MHOTOTPAHHUKOB (TIUpaMuaa, TMpU3Ma,
MPSIMOYTOJIBHBIN TapalJIeNienune 1, Kyo);

KJ1accu(UIIMPOBATh MHOTOTPAHHUKH, BBIOWpasi OCHOBAHUS TS KJIaCCHU(DUKAIINH
(BBIMYKJIbIE Y HEBBITTYKJIbIE MHOTOTPAHHUKH, TPaBUIIbHBIE MHOTOTPAHHUKH, TIPSIMBIE U
HAaKJIOHHbBIE MMPU3MBI, NapaJUICICIUIIE bl );

OMepUpOBaTh MOHITUAMU: CEKyIIasi INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB;

OOBSACHSTH MPUHILHUIIBI TOCTPOCHUS CEUEHUI, UCTIONb3YsI METO/ CJIE/IOB;

CTPOUThH CEUYEHHUSI MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBHITIOIHATH (BHIHOCHBIC)
IJIOCKUE YEPTEXH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJ CBEpPXY, COOKY,
CHU3Y;

pemaTh 3aJa4d Ha HAXOXKJICHHE NeOMETPUYECKHX BEJIMYMH MO 00pa3uaMm HWiH
aNrOpUTMaM, NPUMEHSAS] U3BECTHBIC AHAIIUTHUYECKHE METOAbl IPU PEIICHUH
CTAaHJAPTHBIX MAaTEeMaTUYECKUX 3a7a4 Ha BBIUYMCICHHE PACCTOSHHUN MEXAY IABYMS
TOYKAMH, OT TOUKH JI0 IPSIMOM, OT TOUKH JI0 TNIOCKOCTH, MEXKIY CKPEITUBAIOITUMUCS
MPSIMBIMU;
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pemaTh 3a7a4i Ha HAXOKJICHHE TeOMETPUUYECKHX BEIIMYWH 10 o0pasiaM Wiu
aIropuT™MaM, TPUMEHSISI M3BECTHbIC aHAJIUTHUYECKUE METOAbl IMpU pPElICHUU
CTaHAAPTHBIX  MaTeMaTHMYEeCKUX  3aJa4 Ha  BBIUMUCIEHUE  YIJIOB  MEXKIY
CKPEUIMBAIOIIUMHUCS MPSMBIMHU, MEXIY MPSIMON U TIIOCKOCTHIO, MEXTY TIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYKCIIATh OOBEMBI U IJIOMIAM IMOBEPXHOCTEH MHOIOTPaHHUKOB (MpHU3Ma,
nupamMuia) ¢ mpuMeHeHueM (Hopmysi, BEIUUCIATh COOTHOUICHUSI MEXAY TJIOMIAIIMU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAHHHUKOB,

OTIEPUPOBATH MOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
CUMMETPHH, IICHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPHI;

W3BJICKaTh, MPeoOpa3oBBIBATH M  WHTEPHPETHPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha 4YEpTEXKaxX M
pUCYHKaX;

IPUMEHSTh TeoMeTpruueckue (akThl I PEIICHUs] CTEPEOMETPUUYECKUX 3aj1ad,
MIPEANOIAral0IIMX HECKOJIBKO IIaroB PEIICHUS, €CIU YCIOBUS MPUMEHEHHUS 3a/1aHbl B
aBHOU opme;

OPUMEHSATh  MPOCTEHIIME  MPOTPAMMHBIE  CPEACTBA WM JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

IPUBOJUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE;

MPUMEHSTh TOJIyYCHHbIE 3HAHMS Ha TMPAKTUKE: aHAIMU3UPOBATh peabHBIC
CUTyalldd ¥ TPUMEHSTh W3YYCHHbIC TOHITUS B TIPOIECCE IOUCKA PEHICHUS
MaTteMaTu4decku chopMyJIUPOBAHHON MPOOIEMBI, MOICIIUPOBATH PEAJIbHBIC CUTYAIIMN
Ha S3bIKE TEOMETPHUH, HCCIEN0BAaTh IOCTPOCHHBIE MOJCIU C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHSATUNA W TEopeM, ammapara ajreOpbl, peliarh MNPaKTUYECKHUE
3a/1a4M, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEJIUYHH.

[InanupyeMbie TIpeIMETHBIE PE3yJbTaThl OCBOCHUS pabouyell MporpamMMbI
yaeOHoro kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI OPUEHTHUPOBAHBI HA  JIOCTWKEHUE YPOBHS  MaTeMaTHUYeCKOU
IPaMOTHOCTH, HEOOXOUMOTO JIJIsi YCTIEIIHOTO PEIICHHS 3a7]a4 B PEaTbHOU KU3HU U
CO3/IaHUE YCTIOBUH /TSI UX OOIIEKYJIBTYPHOTO Pa3BUTHS.

Ilpeomemmnuwie pe3yromamost RO OMOETbHBIM MEMAM YUEOHO20 Kypca
«l'eomempusy.
K xonuy 11 knacca odyuarowuiica nayuumcs:

OTNepUpPOBaTh TMMOHATHAMU: IUIMHAPUYECKAss TOBEPXHOCTh, 0O0pa3yrolme
UJIMHIPUYECKON TTOBEPXHOCTH, IIIMHAP, KOHUYECKas MOBEPXHOCTh, 00pa3yroline
KOHHYECKON MTOBEPXHOCTH, KOHYC, chepruyeckasi TOBEPXHOCTH;

pacno3HaBaTh Teja BpalleHus (HUIMHIP, KOHYC, cepa u map);

O0OBSICHSTH CIIOCOOBI MOJIYYEHHUS TEJT BpAIlICHHUSI;

KJIacCU(PUITMPOBATH B3aUMHOE PACTIOIOKEHNE C(HEephl U IMITOCKOCTH;

ONEPUPOBATh TMOHSITUSIMU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTa, BBICOTA
CEerMEHTa, IIapOBOW CJIOW, OCHOBAHHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS,
IapOBOU CEKTOP;
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BBIYHUCIISATh OOBEMBI M TUIOIIAIA TIOBEPXHOCTEH TEJ BPAIICHHS, TEOMETPUIECCKUX
TN ¢ MPUMEHEHUEM (HOPMYIT;

OTIEpUPOBATH MOHATUSIMHU: MHOTOTPAHHUK, BIIMCAHHBIA B CEpy W OMHMCAHHBIN
okoJio chepsl, chepa, BMcaHHas B MHOTOTPAHHUK WUJTH TEJIO BPAIICHUS,

BBIUMCIISITh COOTHOIIEHUS MEXAY IUIOMAAIMU TOBEPXHOCTEH M 0O0BEMaMu
IIOJTOOHBIX TEN;

n300pakatb wu3y4aemble GUTYPHl OT PYKH W C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATh (BBIHOCHBIC) IIOCKHWE YEPTEKU W3 PUCYHKOB MPOCTBHIX OOBEMHBIX
¢buryp: BuII CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BPAICHUS;

W3BJICKaTh, WHTEPIPETHUPOBATH M  NPEOOpa3oBbIBATh HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (DHUTypax, MPEACTABICHHYIO Ha YepTeKax H
PUCYHKAX;

OTepUPOBAThH MOHITHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATD JIEUCTBUS CIIOKEHUSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKECHHUS
BEKTOpa Ha YKCIIO, OOBICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaIat0T;

IPUMEHSTH IPABWIIO TTApAJIJICIICTUIIEA;

OTEepUPOBaATh TMOHITHSAMU: JCKAPTOBBI KOOPJIHUHATHI B MPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJAMHATBHI BEKTOpa, YIoJl MEXIY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMILUIAHAPHBIC
BEKTOPHI;

HaxOJIUTh CyMMY BEKTOPOB WM TMPOM3BEICHHUE BEKTOpAa HA YHCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEICHUE, PACKIaAbIBaTh BEKTOpP TI0 JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/1aBaTh TUIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT;

MIPUMEHATh TeOMETpUIeCKre (DaKThl I PEIICHHUS] CTEPEOMETPUUYSCKHUX 3ajad,
MIPEANOIATal0IINX HECKOJIBKO MIaroB PEIICHUs, €CIIN YCIOBUS IPUMEHEHUS 3a/1aHbI B
saBHOU opme;

pemarh TPOCTEHIITNE TEOMETPUYECKHE 3a/Jaud Ha TMPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemaTh 3a7a41 Ha J0Ka3aTeIbLCTBO MATEMAaTHYECKUX OTHOIICHUM U HAXOXKICHUE
T€OMETPUYECKUX BEIUYMH TIO0 O0pa3laM HWiu ajlropuTMam, MPUMEHsS U3BECTHBIC
METO/IbI TIPY PEIICHUU CTaHAAPTHBIX MAaTEMAaTUUECKHX 3a/1a4;

NPUMEHATh  TPOCTEUINME  TPOrpaMMHBIE  CPEIACTBA W DJIGKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI IPU PEIICHUH CTEPECOMETPUUYCCKUX 3a]1a4;

IPUBOJIUTH MMPUMEPHI MAaTEMATHUYCCKUX 3aKOHOMEPHOCTEH B TIPHPOJAC W KU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHHU B UCKYCCTBE;

NPUMEHATh TOJyYEHHBIC 3HAHWS Ha TIPAKTUKE: aHAJTU3UPOBATh peajbHBIC
CUTyalliM M TPUMCHATh W3YYCHHBIC IIOHATHS B TIPOIECCE IIOMCKA PEIICHUS
MaTeMaTU4ecKu cPopMyIUPOBAHHON IPOOIEMBI, MOJICIUPOBAThH PEATTbHBIE CUTYAINH
Ha S3BIKE TEOMETPUHU, HCCIEAOBATh MOCTPOSHHBIE MOJIETH C WCIOJIh30BAHUEM
T€OMETPUYECKUX TOHATUNA M TEOpeM, ammapara aiareOpbl, peraTh MPaKTHYECKHe
3aJ1auu, CBA3aHHBIC C HAXOKICHUEM T€OMETPUICCKUX BETMYUNH.

Conep:xanue o0yuenus B 10 kiacce.
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[IpsiMbIE ¥ TIOCKOCTH B IPOCTPAHCTBE.

OCHOBHBIE TTOHATHS CTEPEOMETPUH. TOUKa, NpsiMasi, IIIOCKOCTh, IPOCTPAHCTBO.
[TonsiTue 06 aKCHOMATUYECKOM MOCTPOECHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU
U CIEACTBUS U3 HUX.

B3anmHOEe pacnonokeHue TMpsAMbIX B MPOCTPAHCTBE: NEPECEKAIOIIUECS,
napajuielIbHbIE U CKpeINBaroIIKecs npsambie. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEM
B MPOCTPAHCTBE: MAapaJUICIbHBIE MPSIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTH TPEX
NPSAMBIX, NApPAJUIEIBHOCTh MNPSIMOM M IUJIOCKOCTH. YTIIBI C COHAIpaBJICHHBIMU
CTOPOHAMHM, YTOJ MEXKIy IPSMBIMU B MPOCTpPaHCTBE. [lapamienbHOCTh MIIOCKOCTEN:
MapaJuIeNIbHbIE TUIOCKOCTH, CBOWMCTBA NapajuieibHbIX IiockocTen. [Ipocreimue
MPOCTPAHCTBEHHbIE (QUTYypbl Ha IUIOCKOCTH: TETpadap, KyO, Mapaienenume,
MMOCTPOCHHUE CEYCHHUI.

[lepneHANKYISIPHOCTD TPSAMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE MNPSIMbIE B
IIPOCTPAHCTBE, MPSMBIE ITAPATUICIBHBIE U MEPIEHIUKYISIPHBIE K IIJIOCKOCTH, IPU3HAK
NEPIEHANKYJIIPHOCTH MIPSMOM U INTIOCKOCTH, TEOPEMA O NMPSMOU NEPIEHINKYJIISIPHOU
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YTOJ MEXKY IPSIMOU U IIJIOCKOCTBIO, ABYTPAHHBIN
yTOJI, IMHEMHBIN yroJI ABYTPaHHOTO yria. [lepreHIuKysp 1 HakJIOHHBIE: PACCTOSIHHUE
OT TOYKHU J0 TUNIOCKOCTH, PACCTOSTHUE OT MPSMOM J10 MIIOCKOCTH, IPOEKLUs (PUTYpBI Ha
IJIOCKOCTH. 1IepleHInKyIIpHOCTh TUIOCKOCTEN: MPU3HAK NTEPIEHIUKYISIPHOCTH JBYX
IIoCKocTer. TeopeMa o TPEX MEepIEHINKYJIIApax.

MHOrorpaHHHKHU.

[loHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBIMYKJIbIE U
HEBBINTYKJIbIE MHOTOIPDAHHHUKH, pa3BEpPTKa MHoOrorpaHHuka. lIpusma: n-yroisibHas
MpU3Ma, TPAaHU U OCHOBAHMS MPU3MBbI, MpsIMas W HAKJIOHHAs MpPHU3MbI, OOKOBas U
MOJIHAs IOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsMOyroJibHbIA Napaljieienune
u ero coiicTBa. [Iupamua: n-yrojibHasi nupamuia, rpaHd U OCHOBaHUE MUPAMHU/IBI,
OOKOBasi M TOJIHAS MMOBEPXHOCTh MUPAMUIIBI, TPABWIIbHAS U yCEUEHHAs TUpaMHja.
ONeMEeHThl MpU3Mbl U NHUpaMuabl. [IpaBUIIbHbIE MHOTOTPAHHHMKHU: IOHATHE
MPAaBWJIBHOTO MHOTOIPaHHUKA, MpaBWbHAs IMpU3Ma W TNpaBUJIbHAS MOUPaMUIA,
MpaBUJIbHAS TPEYTroJbHas TUpaMHUIa U IPaBUIBHBIN TETpadip, kyO. [IpencraBnenue o
IIPaBUJIbHBIX MHOTOIPAHHMKAX: OKTa’3Ap, AOJAEKa3Ip U uKocazap. CeueHus Npu3Msl U
MAPAMHUJIBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, HPSIMOI,
MJIOCKOCTH. DJIEMEHThl CUMMETPUU B MUpaMuAax, napaieienuneaax, npaBUiIbHbIX
MHOTOIPAaHHHUKAX.

Boluucienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomanb
OOKOBOW TMOBEPXHOCTM U TIOJHOM MOBEPXHOCTH TMPSAMOW MPU3MBI, IUIOIIA]Ib
OCHOBaHMi, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsMOM MpusMbl. [lnomaas 60koBon
MOBEPXHOCTU U TMOBEPXHOCTH NPABUIBHOW MHUPAMHIBI, TEOpEeMa O IUIOMIAAU
yceu€HHoi nupamMusl. [Tonstue 06 06béme. OOBEM TUpaMUIbI, TPU3MBI.

[TogoOGubie Tema B mpoctpancTBe. COOTHOMICHHS MEXIy IUIOIIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

Conep:xanue o0y4enus B 11 kiacce.

Tena BpamieHus.
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[{unuaapuydeckas MOBEPXHOCTh, 00Pa3yrOINe MUINHAPUIESCKOW TTOBEPXHOCTH,
OCh LMJIMHApUYECKOU ToBepXHOCTH. LlunuHap: ocHoBaHUs U OOKOBasi MOBEPXHOCTb,
oOpasyrollas U oCh, IIIOMIaAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

KoHnueckass moBepXHOCTb, 00pa3yrolire KOHUYECKOM IOBEPXHOCTHU, OCh H
BepIIMHA KOHUYECKON noBepxHOCTH. KOHyC: ocHOBaHWe U BeplInHa, oOpa3yromnias u
OCb, TJIOIIAh OOKOBOM M MOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yromiye u
BBICOTA, OCHOBaHMS M OOKOBAsl TOBEPXHOCTb.

Cdepa w mmap: 1eHTp, paamyc, OUAMETP, TUIOMIAAb IOBEPXHOCTH CQEpH.
Bsaumnoe pacnosnoxxenue cdepbl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe,
IJI0MIAEL CHEpHI.

N300paxxeHue Te BpalleHs Ha MIIOCKOCTU. Pa3BEpTKa MIIMH]Ipa U KOHYCA.

KomOunHanuu Ten BpalleHusi © MHOTOIPaHHUKOB. MHOTOIpaHHUK, ONMUCAHHBIM
okoJ10 cepsl, chepa, BOucaHHasI B MHOTOTPAHHUK, UJIU TEJIO BpaIllCHHUS.

[Tonsatue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tel. Teopema 00 o0béMe
MPSIMOYTOJIBHOTO Tapaijiesienunena u cneAcTBus u3 He€. O0bEM NUIMHIpPA, KOHYCA.
O0bEM mIapa u wionaab cQepsl.

[TogoOupie Tenma B mnpoctpaHcTBe. COOTHOIICHHS MEXIy IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TE.

Ceuenus mwmHIapa (MapayijieibHO U TEPIEHAUKYISIPHO OCH), CEUEHUs KOHYCa
(mapanienbHOE OCHOBAHUIO U TIPOXOJIAIEe Yepe3 BEPIIUHY), CEUCHHUS 11apa.

BekTopsl 1 KOOpIUHATHI B MPOCTPAHCTBE.

Bektop Ha mimockoctu W B npocTpaHcTBe. CIOKEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PaznokeHue BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopam. [IpaBuio napamienenunena. Pemienre 3aaad, CBA3aHHBIX ¢ TPUMEHEHUEM
IIPaBUJI IEUCTBUH C BEKTOpaMH. I [psMoOyTonabpHas cuctemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunater BekTopa. [Ipocreitiue 3agaun B KOOpAMHATAX. YTOJ MEKITY BEKTOPAMM.
CkansipHoe MPOU3BEACHUE BEKTOPOB. BhIUMCIIEHHE YIIOB MEXAY NOPSIMBIMU H
MJIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIA METOJ MpPU PEIICHUU T'€OMETPUUECKUX
3ajad.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne HaunmeHnoBaHMe pa3ie/ioB U TeM
n/n MPOrpamMMbl

KonanuectBo C yueToM paboueii MporpaMMsl
4acoB BOCIIUTAHMSA

MIPUBJICYCHUE BHUMAHHUS
ydanuxcs K IeHHOCTHOMY
ACTICKTy M3yJYaeMbIX Ha ypOKax
SIBIICHUH, OPTaHU3aIHS UX
paboTHI C TOJTy9aeMon Ha
YpOKE COIUAIBHO 3HAYUMOM
nHpopmanuen —
WHUIUUPOBAHUE €€
00CYyXJIeHUS, BBICKA3bIBAHUSI
y4YalIMMHCsl CBOETOMHEHHUS 10

1 BBeneHune B crepeoMeTpuio 10

27



ee MOBO/TY, BBIPAOOTKH CBOETO
K HEH OTHOIIICHUS;

[IpsiMbI€ ¥ TUIOCKOCTH B
npocrpanctse. [lapamiensHocTs
IPSIMBIX U IIJIOCKOCTEMN

[lepneHAUKyYISIPHOCTD MPSMBIX U
IIJIOCKOCTEN

VYrabl MEXIy IPSIMBIMUA U
IUIOCKOCTSIMU

12

12

10

UCIIOJIb30BaHUE
BOCIIUTATCIIbHBIX
BO3MOKHOCTEH COJIepKAHUS
y4eOHOT0 npenMeTa yepes
JIEMOHCTPAIIHIO yYalHMCS
IIPUMEPOB OTBETCTBEHHOTO,
IPaKAaHCKOTO TTOBEJICHNS,
MIPOSIBIICHUS YEIIOBEKOITIO0HS 1
I00pOocCepAeYHOCTH, Yepe3
1o00p COOTBETCTBYIOIINX
TEKCTOB JUISl YTCHUS, 38044 JUIs
peuIeHus1, mpoOIeMHBIX
CHUTYaIMH 1J1s1 00CYK/IECHHS B
KJiacce;

WHUIMUPOBAHUE U MOJIEPKKa
HCCIIeIOBATENbCKOM
NESTENIbHOCTH YYaluXcs B
pamMKax peanu3anui UMH
WHIUBUAYAIbHBIX U
TPYMIIOBBIX
HCCIIEI0BATENbCKUX IIPOEKTOB,
YTO AacT HIKOJIbHUKAM
BO3MOXKHOCTb IPUOOpPECTH
HaBbIK CaMOCTOSITEJILHOTO
peuIeHus TEOPETUYECKON
poOJIeMBbI, HABBIK
TeHepUpPOBaHUS U 0POPMIIEHUS
COOCTBEHHBIX HJICH, HABBIK
YBa)KUTEILHOTO OTHOILLEHUS K
YyXUM HJIeIM, 0(POPMIIEHHBIM
B paboTax Apyrux
HCCIIe0oBaTelICH, HABBIK
MyOJIMYHOTO BBICTYIUICHUS
nepes ayJuTOpHUeEi,
apryMEHTHPOBAaHUS U
OTCTauBaHUs CBOEH TOUKHU
3peHus

BKJIFOUEHHUE B YPOK UTPOBBIX
MPOLEYP, KOTOPBIE IOMOTAt0T
MO JepKaTh MOTUBALIUIO
y4aIuxcs K NOJIYYEHUIO
3HAHUH, HaTaXXKUBAHUIO
MO3UTUBHBIX MEKINYHOCTHBIX
OTHOIIIGHUH B KJ1acce,
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MHororpaHHuku

OO6BEMBI MHOTOI'PaHHUKOB

11

MMOMOTAIOT YCTAHOBJICHUIO
no0poXKenaTeTbHOU
aTMoc(hepbl BO BpeMs ypOKa;
opranu3anus medcerea
MOTHUBHPOBAHHBIX H
SPYIUPOBAHHBIX YUAIIUXCS
HaJl MX HEYCIICBAIOIMMHU
OJTHOKJTACCHUKAMH, JA0IIErO
yYaI|Mcst COIIMATbHO
3HAYUMBIH OIBIT
COTPYIHHYECTBA U B3AaUMHOM
HOMOIIIY;

WHULMAPOBAHUE U MOJIEPIKKA
UCCIIeI0BaTEIbCKON
JeSITeIbHOCTH yJyallluxcs B
paMKax peanu3aluu UMU
UHAUBUYAJIbHBIX U
IpYTIOBBIX
HCCIIEI0BATENbCKUX IPOEKTOB,
YTO JIaCT NIKOJIbHUKAM
BO3MOKHOCTb IIpuoOpecTu
HaBbIK CaMOCTOSITEJILHOTO
peLIeHus TEOPETUYECKON
poOJIeMbI, HABBIK
TreHepUpPOBaHUS U 0OPOPMIIEHUS
COOCTBEHHBIX HJICH, HABBIK
YBa)KUTEILHOTO OTHOILLEHUS K
qy)KUM UIeM, 0(OPMIICHHBIM
B paboTax Apyrux
uccneioBaTeNei, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS
nepes ayJuTOpHUeE,
apryMeHTHPOBaHUS U
OTCTaMBaHUS CBOEH TOUKH
3peHus

WHULIMMPOBAHUE U MTOAJIEPKKA
HCCIIe0BaTEIbCKOM
JeATEIbHOCTH yYalIuxcs B
paMKax peanu3alnud UMH
WHJIMBUIYAJIbHBIX U
TPYIIIOBBIX
HCCIIEA0BATENIbCKUX TIPOEKTOB,
YTO JACT IIKOJbHUKAM
BO3MOXXHOCTB TIPUOOpPECTH
HaBBIK CAMOCTOSTEIIHHOTO
pELLIEHHS TEOPETUUECKOM
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[ToBTOpEeHUE: ceueHus, pacCTOSHHUS
U yTJIBI

MPOOJIeMBI, HABBIK
TeHEPUPOBAHUS U OPOPMIICHUS
COOCTBEHHBIX HJI€H, HABBIK
YB)XXUTEILHOTO OTHOILLIEHUS K
Yy»XKUM HJiesIM, 0(pOpPMIIEHHBIM
B paboTax Apyrux
uccienoBareneil, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS
nepes ayauTopue,
apryMEeHTHUPOBAHUS U
OTCTauBaHUs CBOCH TOUKHU
3peHus

WHULMAPOBAHUE U MOJIEPIKKA
UCCIIeI0BaTEIbCKON
JeSITeIbHOCTH yyallluxcs B
paMKax peanu3aluu UMU
UHAUBUYAJIbHBIX U
IpYTIOBBIX
HCCIIEI0BATENbCKUX IIPOEKTOB,
YTO JIaCT NIKOJIbHUKAM
BO3MOKHOCTb IIpuoOpecTu
HaBbIK CaMOCTOSITEJILHOTO
peLIeHus TEOPETUYECKON
po0JIeMbI, HABBIK
TreHepUpPOBaHUS U 0POPMIIEHUS
COOCTBEHHBIX HJICH, HABBIK
YBa)XKUTEILHOTO OTHOILLEHUS K
qyKUM UIesM, 0(OPMIIEHHBIM
B paboTax Apyrux
uccneioBaTeNei, HaBbIK
MyOJINYHOTO BBICTYIUICHUS
nepes ayJuTOpHUeEi,
apryMeHTHPOBaHUS U
OTCTaMBaHUS CBOEH TOUKH
3peHus

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

11 KITACC

Ne
n/n

HanmeHnoBaHMe pa3jie/ioB U TeM
MPOrpamMMbl

KoaunuecTBO
4acoB

C yuerom padoueii
NPOrpaMMbl BOCIIUTAHUSA

Tena BpaieHnus

12

WHULIMUPOBAHUE U
MOAIEPKKA
HUCCIIEN0BATENbCKOMN
JIeATEITLHOCTH yUaIIuXxcs B
paMKax peanmu3anud MU
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WHIUBUIYAIbHBIX U
IPYMIOBBIX
HCCJIEIOBATEIBCKUX
MPOEKTOB, YTO JIACT
IIKOJIbHUKAM BO3MOYKHOCTh
PUOOPECTH HABBIK
CaMOCTOSITENILHOTO PeLIeHHS
TEOPETUUECKON MPOOIIEMBI,
HABbIK T€HEPUPOBAHUS U
odopMIIeHHS] COOCTBEHHBIX
U7ei, HaBbIK YBaKUTEIHHOTO
OTHOUICHHUS K Uy>KUM UICSIM,
0o OpMIICHHBIM B paboTax
JIPYTUX UCCIIEIOBATENEM,
HaBBIK IIyOJIMYHOTO
BBICTYIIJICHUS TIEpe]]
ayJIuTOpUEH,
apryMEHTUPOBAHHUS U
OTCTaWBaHUs CBOEH TOUKHU
3peHust

OO0BEMBI TET

BekTopbl 1 KOOpIMHATHI B
IIPOCTPAHCTBE

10

BKJTIOYCHHE B YPOK UTPOBBIX
nporenyp, KOTopble
MOMOTAIOT TOICPKATh
MOTHBAIUIO YYAIITIXCS K
ITOJIYYEHUIO 3HAHUM,
HAJIQ)KUBAHUIO TTO3UTUBHBIX
MEKITMYHOCTHBIX OTHOIICHHH
B KJIacce, MOMOTafoT
YCTaHOBJICHHUIO
no0poxkenaTenbHON
aTMoc(epsl BO BpeMsl YpOKa;
opranuzanus megcTsa
MOTHUBUPOBAHHBIX U
APYIUPOBAHHBIX YYAIIUXCS
Ha/l UX HEYCHEBAOIUMHU
OJITHOKJIACCHUKAMH, JIAIOIIETO
YUaIIUMCS COITUATIBHO
3HAYMMBIH OMBIT
COTPYAHUYECTBA M B3aUMHOM
MIOMOIIIY;

VHUIMMPOBAHUE U
MOJJEPKKA
HCCIICIOBATEIIHLCKOM
JIEATENBHOCTH yYaIIUXCS B
paMKax peanu3aiuyd UMHU
VHIUBUYIbHBIX U
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TPYMIIOBBIX
MCCIIEIOBATEIbCKIX
MPOEKTOB, YTO JIACT
IIKOJIbHUKAM BO3MOHOCTh
PUOOPECTH HABBIK
CaMOCTOSITENILHOTO PELICHHS
TEOPETUUYECKON MPOOIIEMBI,
HABbIK T€HEPUPOBAHUS U
odopMIIeHHS] COOCTBEHHBIX
U7ei, HaBbIK YBaKUTEIHHOTO
OTHOUICHUS K Uy>KUM UICSIM,
o OopMIICHHBIM B paboTax
JIPYTHX UCCIlIeJloBaTeNeH,
HaBBIK IIyOJIMYHOTO
BBICTYIIJICHUS TIEpe]]
ayJIuTOpUEH,
apryMEHTHUPOBAHUS U
OTCTaWBaHUs CBOEH TOUKHU
3peHust

[ToBTOpenwue, 06001IIEHNE,
cHUCTEMaTH3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34

MHUIMAPOBAaHUE U
HOJJIEPIKKA
HCCIIE0BATEIbCKON
JIESITEIbBHOCTH Y4alluXCsl B
pamKax peanusanui UMU
WHNBUIYTbHBIX U
IPYNIOBBIX
HCCIIEI0BATEIbCKUX
MIPOEKTOB, YTO JJACT
IIKOJIbHUKAM BO3MOYKHOCTh
nproOpecTH HaBbIK
CaMOCTOSITENIBHOTO PELICHUS
TEOPETUYECKOM MPOOIEMBI,
HABBbIK TEHEPUPOBAHUS U
odopmiIeHHs COOCTBEHHBIX
UJIeH, HaBBIK YBAKUTEIHHOTO
OTHOILEHUS K YYXKHUM UICSIM,
0 OpPMIICHHBIM B paboTax
JIpYTHX UCCIIE0OBATENEH,
HABBIK yOJIMYHOTO
BBICTYIUICHHUS MIEpeNT
ayJInTOpHEN,
apryMEHTHPOBaHUS U
OTCTaWBaHUs CBOEH TOUKHU
3peHus
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Pabouasi nporpamMmma yue6HOro kypca «BeposiTHOCTh M CTATHCTHKA».
HosicHuTEIbHAA 3aIHCKA.

VY4eOHblil Kypc «BeposTHOCTP M CTAaTUCTHKA» 0a30BOrO0 YPOBHS SIBIISIETCS
IPOAODKEHUEM M PAa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca 0a30BOro ypOBHS
OCHOBHOT0 00111eT0 00pa30BaHus. YUeOHbIN Kypc MpeIHa3HaueH 11 GOpMUPOBaHUS
y OOyyarolmuxcs CTaTUCTUYECKOM KyJbTypbl M IOHMMAHHUS pOJIM TEOPUHU
BEPOATHOCTEH KaK MaTeMaTHUYECKOI0 HHCTPYMEHTa JUIsl HU3YyYEHHUs CIIydyalHbIX
COOBITUM, BEIMYUH M TpoueccoB. [Ipu m3yueHun ydeOHOro Kypca oOoramaroTcs
Mpe/CTaBiICHUsT OOYYaIOIIUXCS O METOAAaX MCCIEAOBaHUs H3MEHYMBOTO MHUPA,
pa3BUBAaeTCAd TOHMMAHUE 3HAYUMOCTH M OOIIHOCTH MAaTEMaTHYECKHMX METOOB
MO3HAHUS Kak HEOThEMJIEMOM YacTH COBPEMEHHOTO EeCTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHUSI.

Copepxanne y4eOHOTO Kypca HampaBlIeHO Ha 3aKperyieHHe 3HaHUM,
MOJIyYEHHBIX MIPU U3YYEHUH Kypca Ha ypOBHE OCHOBHOT'O OOIIero 00pa30BaHus, U Ha
pa3BUTHE MIPEJICTABICHUN O CIIyYalHbIX BEJIMYMHAX U B3aUMOCBSI3AX MEX1y HUMHU Ha
BAXXHBIX IPUMEPAX, CIOKETbl KOTOPHIX MOYEPIHYTHl M3 OKpyXkarouero mupa. B
pe3yspTaTe y 00y4aroumxcs J0JKHO chopMHpOBaThCs NpPEACTaBICHUE O Haubosee
YyIOTPEOUTENbHBIX W OOHIMX MaTeMaTHUYECKUX MOJEINAX, HCIOJIb3YyEeMbIX s
OMUCaHUsl AHTPONOMETPUUECKUX M JAeMOrpaduyecKux BEJIMYHMH, MOTPEIIHOCTENH B
Pa3IMYHOTO poJia MU3MEPEHHUSX, JUIMTEIBHOCTU O€30TKa3HOM pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBIICHUI U MPOLIECCOB B OOIIECTBE.

B cooTBercTBMM C yKa3aHHBIMH WEISIMH B CTPYKType yd4eOHOro Kypca
«BeposaTHOCT M CTATUCTUKA» JUIsl yPOBHSA CpEHEr0 001Iero 0opa3oBaHus Ha 0a30BOM
YpOBHE BBIJCJICHBI CJIEAYIOIINE OCHOBHBIE COAep)KaTelbHble NTUHUU: «CiydaiiHbIe
COOBITHS U BEPOATHOCTHY, «CiTydaifHbIe BETUYUHBI M 3aKOH OOJBIIINX YHCET.

Baxnyro yacTh ydeOHOro Kypca 3aHHMaeT H3yYeHHE Te€OMETPHUYECKOro |
OMHOMUAIBHOTO PAcHpEeeIeHU U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU —
MOKa3aTeIbHBIM U HOPMAJIbHBIM paclpeeICHUSMU.

Copepxanne nuHun «CioyyaiiHble COOBITUS U BEPOSTHOCTUY» CIIYXKUT OCHOBOM
s (OPMUPOBAaHUSL TMPEACTABICHUN O paclpeneseHUH BEPOSTHOCTEH MEXIY
3HAYEHUSIMU CIIy4allHbIX BEJIMYMH, a TAaKKe 3Ta JIMHUSA HeoOXoauma Kak 0aza aiis
M3YYEHHUs 3aKOHa OOJIbIIMX YHceNl — (PYyHIAaMEHTAJIbHOTO 3aKOHA, JEWCTBYIOIIETO B
npuposie M OOIIEeCTBE M MMEIOIIEr0 MareMaTHueckyro (opmanuzanuio. CaM 3aKoH
OOJBIIMX YHCEN TpeIaraeTcsi B O3HAKOMUTEIBHOHW (opMe C MHHUMAIbHBIM
MCIIOJIb30BaHNEM MaTEeMAaTHYECKOTO (popMan3Ma.

Tewmpl, CBsA3aHHBIE C HETPEPHIBHBIMH CIIyYalHBIMH BEIMYMHAMHM, aKIICHTUPYIOT
BHUMaHHUE 00y4aroNInXcs Ha OMUCAHUH U H3yUYEHUU CITyYalHBIX SIBJICHUN C IIOMOIIBIO
HenpephiBHBIX  (QyHKIMA. OCHOBHOE BHUMAaHHE YACNSACTCS TOKa3aTEIbHOMY W
HOPMaJbHOMY pachpelelieHusIM, TpPH OSTOM MPEANOIaraeTcsi O3HAKOMHTEIHHOE
M3ydeHUe MaTeprasia 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX (haKTOB.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAHHBIX [UIsI HM3ydyeHHUs ydeOHOro Kypca
«BeposiTHOCTB U cTaTucTUKa» — 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B
11 xnacce — 34 yaca (1 yac B HeAemIO).
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[IpenmeTHbie pe3yabTaThl OCBOEHHS y4eOHOro Kypca «BeposTHOCTh U
CTaTUCTHKa» Ha 0a30BOM ypOBHE Ha YpPOBHE CpeAHero ooOiiero oOpa3zoBaHUs
OpPUEHTHUPOBaHbl HA  JIOCTWKEHHE ypPOBHS  MaTEMaTU4YECKOM  TIPamMOTHOCTH,
HEO0OXOMMOr0 JJisl YCHEIIHOTO pEelIeHUsl 3a/1ad U MpobjieM B peajbHOM KU3HU U
CO3/[aHUE YCIIOBUM JIs1 UX OOUIEKYJIBTYPHOTO Pa3BUTHS.

IIpeomemmnnie pe3yromamaol no OmMOeabHbIM MEMAM y4eOH020 Kypca
«Bepoamnocmv u cmamucmuxa». K konuy 10 knacca odyuarowuiica Hayyumcs:

YUTATh U CTPOUTH TAOIUIIBI U TUATPAMMBIL;

OTIepUPOBATh MOHATHAMH: cpenHee apupMeTHdecKoe, MeauaHa, HanOoubliee,
HavMEHbIIIee 3HAYCHNE, pa3Max MacCUBa YUCIIOBBIX JIaHHBIX;

ONEpUPOBaTh MOHATUSAMU: CIIyYalHBIA SKCHEPUMEHT (ONbIT) M CIIy4ailHOE
COOBITHE, 3JIEMEHTAPHOE COOBITHE (DJEMEHTAapHbIA MCXOJ) CIYy4alHOIrO OIBITA,
HaXOJUTh BEPOSITHOCTU B OMNBITaX C PAaBHOBO3MOKHBIMU CIYYalHBIMU COOBITUSIMH,
HaxOJIUTb W CPaBHUBATh BEPOSATHOCTU COOBITUH B M3YYEHHBIX CIy4YalHBIX
AKCIIEPUMEHTAX;

HaXOJIUTh U (OPMYJIUPOBATH COOBITUA: MEPECEYCHUE U OOBEIMHEHHE JTaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JAHHOMY COOBITHIO, TIOJIB30BaThCS
auarpaMMmamu Jisiepa U (GOpMYJIoN CII0KEHHS BEPOATHOCTEN NIPU pEIICHUH 3a/1a4;

OMEepUPOBaATh TOHATHUSIMHU: YCIOBHAas BEPOATHOCTb, HE3aBUCUMBIE COOBITHSI,
HaxOJUTh BEPOSITHOCTU C IMOMOIIBIO MpaBWIa YMHOXEHHS, C IMOMOIIBIO JIepeBa
CIIy4alHOTO OIIBITA;

MIPUMEHATh KOMOMHATOPHOE MPABUIJIO YMHOXKEHUS TIPU PEIICHUU 33/1a4;

OTNEepUpPOBaTh TOHSTUSMU: HCIBITAHUE, HE3aBUCUMbBIC HCIIBITAHUS, CEpUs
WCTBITAHUM, ycleX U HeyJaya, HaxXxOAUTh BEPOSITHOCTH COOBITUM B CEpUH
HE3aBUCUMBIX HCMBITAHUI 0 MEPBOro yCIlexa, HaXOAUTh BEPOSITHOCTU COOBITUM B
CepuU UCIbITaHU bepHynu;

ONEPUPOBATh MOHATUIMU: CllydailHas BEJIUYMHA, PACIIPEIECICHUE BEPOATHOCTEM,
auarpamMma pacrpeieieHusl.

Ilpeomemmnuie pe3yromamost RO OMOETbHBIM MEMAM YUeOHO20 Kypca
«Bepoamnocmo u cmamucmuka». K konuy 11 knacca ooyuaowuiica Hayuumcs:

CpaBHUBATh BEPOSTHOCTU 3HAYEHUM CIy4alHOW BEJIMYMHBI 11O PACHPEICIICHUIO
WJIY C TIOMOIIBIO IUarpaMm;

ONEPUPOBATH MOHITUEM MATEMATHUYECKOTO OKUJIAHUS, IPUBOJIUTH IPUMEPHI, KaK
MPUMEHSETCd MaTeMaTH4YeCKOe OXXKUJAHUE CIy4yalHON BETUYMHBI HAXOAMTH
MaTeMaTUYeCKOEe 0KHUJIaHUE IO TAHHOMY PacIpeesICHHIO;

UMETH MPEICTABICHNUE O 3aKOHE OOJIBLINX YHCET;

UMETH MPEICTABICHUE O HOPMAIILHOM PACTIPEEICHHH.

Conepxanue o0yuenusi B 10 kiacce.

[IpeacraBinenre MAaHHBIX C MOMONIbI0 Tabmui u jauarpamm. Cpexanee
apupMeTHYecKoe, MeauaHa, HauOoJblliee W HaWMEHBINEe 3HAYCHUS, pa3Max,
JTUCTIEPCHS ¥ CTAHIAPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnydaliHple SKCIEPUMEHTHI (OMBITHI) U CIy4alHbIe COOBITHS. DJIEeMEHTapHBIC
coObITust (Mcxozpl). BeposTHOCTH ciiydaitHOTO coObITHS. bBimM30CTh 4YacTOTHI U
BeposSTHOCTH COOBITHH. Ciy4daiiHbIe ONBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
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coObITUAMU. BeposTHOCTH COOBITHI B ONIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepauuu HaJ COOBITUAMHU: IEpecedeHue, OOBEAMHEHUE, MPOTUBOIOJIOKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSITHOCTEH.

VYciioBHasE BEPOATHOCTb. YMHOXXEHHE BEPOSTHOCTEH. JlepeBo ciaydamHOro
skcriepuMmenTa. opmyna nonHoi BeposiTHocTU. HezaBucuMble cOOBITHS.

KoMmbOunaropHoe npasuno ymHoxkeHus. llepecranoBku u ¢akropuan. Hucno
couetanuil. Tpeyronpauk [lackans. @opmyna bunoma HeroToHa.

bunapHbIi ciydailHbId ONBIT (KMCHBITAaHUE), ycnexX W Heynada. HezaBucumele
ucnbiTanuss. Cepusi HE3aBUCHMbBIX HCIBITAHUM 10 mnepBoro ycmnexa. Cepus
HE3aBUCHUMBIX HUCIIBITAHUN bepHyIn.

Cinyuatnas  BenuumHa.  Pacmpenenenue  BeposTHOcTed.  /lmarpamma
pactipenenenusa. IlpuMepsl pacnpeneneHuil, B TOM YHCIE, TE€OMETPUYECKOE U
OMHOMUAbHOE.

Conep:xkanue o0yyenus B 11 kinacce.

YucIiioBbIE XapAKTEPUCTUKH CIIYYaWHBIX BEJIMYHMH: MATEMAaTUYECKOE OKUJAHUE,
JTUCIIEpCUs U CTaHAApPTHOE OTKIOHEHUWeE. IIpuMepbl IIpUMEHEHUsT MAaTeMaTUYECKOIro
OKMJAaHUA, B TOM 4YHUCJIE B 3aJadax M3 IIOBCEAHEBHOM >XHU3HU. Maremarnyeckoe
OXKuJaHue OMHAPHOW CIIy4aliHOM BEJIWYMHBI. MaTeMaTH4ecKoe OKUIAHHE CYyMMBbI
CIIy4alHBbIX BEJIMYMH. MaTeMaTH4ecKoe OKUIaHUE U JUCIIEPCUSA T€OMETPUUECKOTO U
OMHOMMAJIBHOTO pacipeieICHUHN.

3aKoH OOJBIIMX YUCEN U €r0 POJib B HAYKE, MpUpoJie U 001ecTBe. BriOOpOUHbIii
METOJ UCCIICTOBAHUIA.

[IprMepbl HENpEPBIBHBIX CIyYalHBIX BeJMWYMH. [loHATHE O TJIOTHOCTH
pacrpenenenus. 3aaadu, MPUBOIAIINE K HOPMAJIbHOMY pacnpenenenuto. llonsarue o
HOPMAaJIbHOM PaclpeacICHUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
KonauyecrBo C yuerom padoueii
Ne HaunmeHnoBaHMe pa3ie/ioB U TeM
4acoB MporpamMMmsl
n/n MporpamMMmsl
BOCIIUTAHMS

MIpUBJICYEHUE BHUMAHUS
yyaumxcs K
LIEHHOCTHOMY aCHeKTy
M3y4aeMbIX Ha ypoKax
SABJICHUW, OpraHu3aIus
UX paboThI ¢ MoJIydaeMoit
4 Ha ypOKE COLUAIBHO
3HauYMMOM nHpopmanuen
— UHUIIMMPOBAHUE ee
o0cyxIeHus,
BBICKa3bIBaHUs
YUYaIIUMUCS CBOETO
MHEHUS 110 €€ MOBOAY,

[IpencraBnenue qaHHBIX U
OoImucaTejabHas CTaTUCTHUKA

[EY
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BBIPAOOTKHU CBOETO K HEH
OTHOIICHUS;

2

CaiyuaiiHbl€ OIIBITHI U CllyyaliHble
COOBITHSI, OTIBITHI C PABHOBO3MOXHBIMH
3JIEMEHTapPHBIMU UCXOIAMHU

Omneparuu HaJ COOBITHAMU, CIIOKEHUE
BEPOATHOCTEMN

UCTIOJIb30BAHUE
BOCITUTATEIIBHBIX
BO3MOKHOCTEH
coJiepkaHusi yueOHOTO
npeaMera yepes
JIEMOHCTPAIIHIO
y4aIIuMCs IPUMEPOB
OTBETCTBEHHOTO,
IPaXKTaHCKOTO
MTOBEICHHUSI, TTPOSIBIICHUS
YEJIOBEKOTIO0US 1
J00pOCEPICYHOCTH,
yepe3 moaoop
COOTBETCTBYIOIIMX
TEKCTOB JJIsl YTCHHUSI,
3aJa4 ISl peIeHus,
POOJIEMHBIX CUTYyalUi
TUTSE 0OCYKIICHUS B
KJacce;

WHUIIMAPOBAHUE U
MO/IJIEPKKa
HCCIIEA0BATENbCKON
JESATSIIEHOCTH YYaITUXCsI
B paMKax pealin3aiuu
WMU MHIUBUIYATbHBIX U
TPYIIOBBIX
HCCIIEIOBATEILCKUX
MIPOEKTOB, YTO JIaCT
IITKOJIbHUKaM
BO3MOYXHOCTh
MpHOOpPECTH HaBBIK
CaMOCTOSITEITEHOTO
pElIeHUs TeOPETUIECKON
MPOOJIeMBI, HaBBIK
TeHepUPOBAHUS U
odopmiIeHUs
COOCTBEHHBIX HUIEH,
HaBbIK YBOKUTEIHHOTO
OTHOINICHHUS K UyKUM
unesm, ohopMICHHBIM B
paboTtax npyrux
uccienoBareneil, HaBbIK
MyOJIMYHOTO
BBICTYILJICHUS TIEPE/]
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ayIUTOpUEN,
apryMEHTUPOBAaHUSA U
OTCTauBaHUs CBOCH
TOYKHU 3PEHUS

VYcnoBHas BEpOATHOCTb, JEPEBO
CIIy4aifHOTO OIbITa, (hOpMYyIIa MMOJHON
BEPOSTHOCTH U HE3aBUCUMOCTh
COOBITHI

BKJIFOUEHHUE B YPOK
HUIPOBBIX MPOLEAYD,
KOTOpBIE ITOMOTat0T
MOAAEPKATH MOTUBAIIUIO
y4ammxcs K NoJIy4eHUIO
3HAHWH, HAIAKUBAHUIO
MO3UTHBHBIX
MEKIIMIHOCTHBIX
OTHOIIICHUH B Kjacce,
IIOMOT'af0T
YCTaHOBJICHUIO
n00posKenaTeaIbHON
aTMocdepsl BO BpeMs
yYpOKa; OpraHu3aius
medera
MOTI/IBI/IPOBaHHI)IX u
dpYIAUPOBAHHBIX
yqamnxcsl Hag Ux
HEYCIIEBAIOIIMMU
OJTHOKJIACCHUKAMHU,
JAFOIIETO yYalIuMCs
COIIMAILHO 3HAUYNMBIN
OIIBIT COTPYI[HI/IIIGCTBa 158
B3aMMHOM ITOMOIIIH;

5 DneMeHThl KOMOMHATOPUKH

WHUIUUPOBAHUE U
MOJIJIePIKKA
HCCIIEIOBATENBCKOM
JESATSIIEHOCTH YYaITUXCsI
B paMKax pealli3aiuu
MU UHJIUBUIYATBHBIX U
TPYIIOBBIX
HCCIIeIOBATENbCKUX
MPOEKTOB, YTO JaCT
IIKOJIbHUKAM
BO3MOYXHOCTh
npuoOpecTr HaBBIK
CaMOCTOSITENTEHOTO
pElIeHUs TeOPETUIECKON
MPOOJIeMBI, HaBBIK
TeHepUPOBAHUS U
odopmIteHUS
COOCTBEHHBIX HJECH,
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Cepuu mocienoBaTeabHbIX UCTIBITAHUN

CryyaiiHble BeIUYHHBI U
pacnpeneneHus

HAaBBIK YBOKUTEIHHOTO
OTHOIICHHUS K UyKUM
unesm, ohopMICHHBIM B
paboTtax apyrux
uccienoBareneil, HaBbIK
myOJIMYHOTO
BBICTYIUICHUS TI€pe]l
ayIUTOpHEH,
apryMEeHTUPOBAHUS U
OTCTauBaHUs CBOCH
TOYKH 3PCHUS

WHULIMAPOBAHUE U
NoJIIepIKKa
UCCIIeI0BaTEIbCKON
NeSITebHOCTH yJaluxcs
B paMKax peaau3aliu
UMU UHJIUBUYAJIbHBIX U
IPYyMIOBBIX
HCCIIEI0BATENCKUX
MIPOEKTOB, YTO JACT
HIKOJIbHUKAM
BO3MOXHOCTb
proOpEeCTH HABBIK
CaMOCTOSITEIIEHOTO
peuIeHus TEOPETUYECKON
po0JIeMBbI, HABBIK
TeHEPUPOBAHUS U
odopmIteHUs
COOCTBEHHBIX HJCH,
HaBBIK YBOKUTEJIBHOTO
OTHOILIECHMS K TYKUM
uaesM, oOpMICHHBIM B
paboTax Ipyrux
uccleioBaTeNe, HaBbIK
yOJIMYHOTO
BBICTYIIJICHUS NIEPe]
ayIUTOPUEN,
apryMEHTUPOBAaHUS U
OTCTaMBaHUs CBOEH
TOYKHU 3pEHUS

BKJIIOYEHHUE B YPOK
WUTPOBBIX MPOLEAYD,
KOTOpPbIE TOMOTAIOT
MoAIepKaTh MOTHUBALIUIO
YYaIuXcs K MOTyYeHHUI0
3HAHWH, HATAKHUBAHUIO
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IMO3UTUBHBIX
MEKJIMYHOCTHBIX
OTHOIIICHUH B Kjacce,
TIOMOTalOT
YCTaHOBJICHUIO
n00posKenaTeaIbHON
aTMocdepsl BO BpeMs
ypOKa; OpraHu3aIms
medcTBa
MOTHUBHPOBAHHBIX U
3PYAUPOBAHHBIX
yYaIuXxcs HaJ[ UX
HEYCIEeBAOIIUMHU
OJHOKJIaCCHUKAMH,
JTAIOIIET0 YYAIIUMCS
COIIMAIIbHO 3HAYNMBIN
OTIBIT COTPYAHHYECTBA U
B3aMMHOM ITOMOIILIH;

8 O06001IeHYE ¥ cCUCTEMATU3alUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

BKJIFOYCHHE B YPOK
WUTPOBBIX MPOLEAYD,
KOTOPBIE TTIOMOTAIOT
MOJIePKATh MOTHBAIIUIO
yUYaIIUXCS K MOTYyYEHUIO
3HAHWH, HATAKUBAHUIO
MMO3UTUBHBIX
MEKITUYHOCTHBIX
OTHOIIIEHUH B KJ1acce,
IIOMOTAIOT
YCTaHOBJICHUIO
no0poXkKenaTeTbHOU
aTMocdepsl BO BpeMs
ypOKa; OpraHu3aius
mederna
MOTHUBHUPOBAHHBIX U
3PYAMPOBAHHBIX
yUYaluXxcs HaJ[ UX
HEYCIEBAIOIINMHI
OJHOKJIaCCHUKAMH,
JAIOILEr0 yYaluMCs
COIIMAIBHO 3HAUYNMBIN
OTIBIT COTPYAHUYECTBA U
B3aMMHOU ITIOMOIIIH;

11 KJTACC
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n/n

KoanuectBo
HaumeHoBaHue pa3/ieioB U TeM

NPOrpaMmbl

yacoB

C yuetrom paboueii
NpPOrpaMmbl
BOCIIUTAHUS

MareMatnueckoe 0KMIaHHUE CIyd4aliHON
BEJINYUHBI

Jlucniepcus ¥ CTAaHAAPTHOE OTKIIOHEHUE
CIIy4alHOM BEJIMYHUHBI

MPUBJICYCHUE BHUMAHUS
yUaluxcs K
LIEHHOCTHOMY aCIIeKTy
M3y4yaeMbIX Ha ypoKax
SIBJIEHU, OpraHu3alus
ux paboThI ¢ TOTYyYaeMO
Ha YpOKE COLUAIbHO
3HAYMMOU MH(pOpPMALTHEH
— UHUIIMMPOBAHUE €
o0cCyXIeHus,
BBICKA3bIBAaHUS
YUYaIIUMHKCS CBOETO
MHEHHUS 110 €€ MOBOY,
BBIPAOOTKH CBOETO K HEll
OTHOIIICHUS;

UCIIOJIb30BaHUE
BOCIIHTATEIbHBIX
BO3MOKHOCTEH
coJiep>kaHusl yueOHOro
npeaMeTa uepes
JIEMOHCTPAIIHIO
y4dalumcs IpuMepoB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
TTOBE/ICHHUS, TTPOSIBIICHUS
YEJIOBEKOJIIOOUS 1
T00pOCEepICIHOCTH,
yepe3 moadop
COOTBETCTBYIOIINX
TEKCTOB JIJISl YTCHUS,
3aJ1aq JUIsl penIcHHs,
MPOOJIEMHBIX CUTYyalui
JUTs1 OOCYKJICHUSI B
KJ1acce;

3aKkoH 0ONbIINUX YUCE 3

I/IHI/IHI/II/IPOB&HI/I@ 158
MOJIIEPKKA
HCCIIEIOBATEILCKON
OCATCIIbHOCTHU yqanmxca
B paMKax peaau3anuu
MMH UHJIUBUIYAIbHBIX U
TPYIIIOBBIX
HMCCIEIOBATEIILCKUX
MPOEKTOB, YTO JACT
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IIKOJIbHUKAM
BO3MOYXHOCTh
MpHOOpPECTH HaBBIK
CaMOCTOSITENIEHOTO
pelIeHUs TeOPEeTUIECKON
po0JIeMbl, HABBIK
TeHepUPOBAHUS U
odopmMIIeHUS
COOCTBEHHBIX HIEH,
HaBbIK YBaKUTEIHHOTO
OTHONICHHUS K Uy>KUM
unesm, ohopMIICHHBIM B
paboTax apyrux
HCCIIeA0BaTeNICH, HABBIK
yOJIMYHOTO
BBICTYIUICHHUS TIEPE]T
ayIUTOPUEN,
apryMEHTUPOBAHHUSI U
OTCTaMBaHUA CBOEH
TOUYKH 3PEHUs

HenpepbiBHBIE ClTydaliHbIE BEIIMYUHBI
(pacripenenenusi)

BKJIFOYCHHE B YPOK
WUTPOBBIX MPOLEAYD,
KOTOPBIE TTIOMOTAIOT
MOJ/IePKATh MOTHBAIUIO
YUYaIIUXCS K MOTYyYEHUIO
3HAHWH, HATAKUBAHUIO
MMO3UTUBHBIX
MEKITUYHOCTHBIX
OTHOIIIEHUH B KJ1acce,
IIOMOTaIOT
YCTaHOBJICHUIO
no0poXkKenaTeTbHOU
aTMochepsl BO BpeMs
ypOKa; OpraHu3aius
meerBa
MOTHUBHPOBAHHBIX U
3PYAMPOBAHHBIX
yUalluXxcs HaJ[ UX
HEYCIEBAIOIIUMU
OTHOKJIACCHHKAMH,
JAIOIIETO YYAIUMCSI
COIIMAIBHO 3HAUYNMBIN
OTIBIT COTPYAHUYECTBA U
B3aMMHOU ITIOMOIIIH;

HopMmanbeHoe pacnipenenenus

WHUIIMMPOBAHUE U
MOIePIKKA
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[ToBTOpeHUEe, 06001ICHNE 1

CHCTeMaTHu3alus 3HaHu’

19

HCCIIEN0BATEIbCKOU
JEATENIbHOCTH yJaluXxcs
B paMKax peaau3aluu
VMU UHJUBUYaJIbHBIX U
IpyNIIOBBIX
HCCIIEI0BATENIbCKUX
IIPOEKTOB, YTO JacT
HIKOJIbHUKaM
BO3MOXHOCTb
IpUOOPECTH HABBIK
CaMOCTOSITEJILHOTO
peLLeHMs TEOPETUYECKOM
po6JIeMbl, HABBIK
TeHEPUPOBAHUS U
odopmITeHHS
COOCTBEHHBIX HUJIEH,
HaBBIK YBOKUTEIBHOTO
OTHOIICHHS K TYKUM
uaesm, ohOpMICHHBIM B
paboTax Ipyrux
HCCIIeA0BaTeNICH, HABBIK
yOJIMYHOTO
BBICTYIIJICHUS TIEPE
ayIUTOpHEN,
apryMeHTHPOBaHUS U
OTCTaMBaHUs CBOEH
TOYKHU 3PCHUS

WHUIUUPOBAHUE U
MOJIEPIKKA
HCCIIEI0BATENBCKON
JESTENIbHOCTH YJaluXCsI
B paMKax peanu3aluu
VMMU UHAUBUIYAIbHBIX U
TPYIIOBBIX
HCCIIEA0BATENIbCKUX
MIPOEKTOB, UTO AACT
IIKOJIbHUKAM
BO3MOKHOCTh
MPUOOPECTH HABBIK
CaMOCTOSATEIILHOTO
peuIeHust TEOPETUYECKON
poOIeMbI, HABBIK
TCHEPUPOBAHUS U
odopmITeHUS
COOCTBEHHBIX HJECH,
HaBbIK YBaKUTEIHHOTO
OTHONICHHUS K Uy>KUM
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uaesM, oOpMICHHBIM B
paboTtax npyrux
ucclieJoBareneil, HaBbIK
myOJIUYHOTO
BBICTYIUICHUS TI€pe]l
ayIUTOpHEH,
apryMEeHTUPOBAHUS U
OTCTauBaHUs CBOEH
TOYKHU 3PCHUS

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34

OueHoYHbI HHCTPYMEHTapHil

KOHTpOJIb 1 CAMOKOHTPOJIb 3HAHUI, YMEHHUI 1 HABBIKOB SIBJISIETCS] CETOIHS OJJTHOM
13 BaXXHEHIINX MPpoOIeM opraHu3aluy yueOHOM AeATeIbHOCTH Ha ypokax. FIMeHHo B
IIpoILIeCcCce TPOBEPKH BBISBIIIOTCS TOCTHXKEHHS LIKOJIBHUKOB U ITPOOEIBI B X Y4EOHOM
MOATOTOBKE, 3aKpEIUIIOTCA, W CHUCTEMAaTU3UPYIOTCS 3HAaHUS U YMEHHS,
NpUOOPETEHHBIE yYAIIMMUCA Ha NPEIbIAYIIMX YpOKaX, a Ha OCHOBE MOJIyYEHHOU
MH(pOpMaU KOPPEKTUPYETCS MPOLIECC U3YUEHHUsI HOBOTO MaTepHalia.

[Ipu BbICTaBIECHUN OTMETOK HEOOXOAUMO COOTIOIATh:

* 00BEKTUBHOCTb OLIEHKH PE3YJIbTaTOB;

* €IUHCTBO TPeOOBAHUI KO BCEM IIKOJIbHUKAM.

Jlsis BbICTaBIIEHUS OOBEKTUBHBIX OTMETOK HCIIOJIB3YIOTCS Clenyromue (HhopMbl
KOHTPOJIS:

* TEKYUIM KOHTPOJb (OCYIIECTBISETCS YYHUTEISIMU Ha MNPOTSIKEHUH BCETO
y4eOHOTro rojJja U OCYILIECTBISIET MPOBEPKY 3HAHUI 00y4arOIIUXCsl B COOTBETCTBUU C
y4eOHOM TTPOrpaMMoii);

Tekymias OoleHKa MPEJCTaBIISIET COOOM MPOIEAYpPY OLEHKH WHIAWMBUIYATBLHOTO
MPOJIBHIKEHUS 00YUaIOIIErocsi B OCBOCHUH MPOTPaMMBbl Y4EOHOTO MPEIMETA.

Tekymass ouneHka MOXeT ObITh (opmupymoome (moaaepKuBaromen Hu
HaIpaBJSoMEeNd yCcuing OO0YyYarollerocs, BKJIIOYAIOUIEH €ro B CaMOCTOSITENIbHYIO
OLICHOYHYIO JI€ATEJIbHOCTh) M JUArHOCTUYECKOM, CIOCOOCTBYIONIEH BBISBICHUIO U
OCO3HAHUIO TNEeAarorMueckuM pabOTHUKOM M OO0YyYaroluMCs CYIIECTBYIOIIUX
npo6isieM B 00y4eHHUH.

OOBEeKTOM  TEKyllel OLIEHKH SBJISIOTCS TEMaTHYeCKHe IUIaHHpYyeMble
pE3YNbTATHI.

B Tekymell olieHKe HCHOJB3YIOTCS pa3nyHble (OPMBI U METOABI MPOBEPKH
(ycTHBIE M TMCBMEHHBIE OIPOCHI, MPaKTHUYECKHWE pabOThl, TBOpUYECKHE pPalbOTHI,
WHAVBHUAYaJIbHBIE U TPYNIOBbIE (POPMBI, CaMO- U B3aUMOOILIEHKA, Pe(IIEKCHS, JIUCTHI
MIPOJIBIDKECHUSI U IPYTHUE) C YIETOM 0COOCHHOCTEN yueOHOTO TpeIMeTa.

Pe3ynbTaThl TeKyllell OLEHKH SIBISIOTCS OCHOBOWM I MHAMBUAYaIU3ALMUU
yueOHOTo mpolecca.

TemaTuyeckass OLIEHKa MPEACTaBIsieT CcO00Ml TMpolenypy OUEHKH YpPOBHS
JOCTHXKEHUS TEMATUYECKUX MJIAHUPYEMBIX PE3YJIbTaTOB MO Y4eOHOMY MPEIMETY.
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* MPOMEKYTOYHAS aTTECTAIMS O0yJaAIOIIUXCS

[IpomexxyTouHast arrectanusi NPEICTaBIsIeT COOOW MPOUEAYpPY AaTTeCTALMU
oOy4Jaronuxcst Ha YpoBHE CpeHEero 0oO0IIero oOpa3oBaHUS U MPOBOAUTCS B KOHIIE
Ka>KJIOTO MOJYTOJIUg U B KOHIIE Y4€OHOTr0 rojia Mo KaXIOMy MU3y4aeMOMY MPEIMETY.
[IpoMexyTouHass aTTecTaluys MPOBOAUTCA HAa OCHOBE DPE3YJIbTATOB HAKOIUICHHOM
OLICHKM UM PE3yJIbTATOB BBINOJIHEHUS TEMaTUYECKUX MPOBEPOUHBIX padoT U
(buKCUpyeTCs B AJIEKTPOHHOM JTHEBHUKE.

[IpomexxyTounast  oleHKa, (QuKcHpyromas  JAOCTIKEHHWE  MPEAMETHBIX
IJIAHUPYEMBIX PE3yJIbTATOB U YHUBEPCATIbHBIX YU€OHBIX JEHCTBUI Ha YPOBHE HE HIKE
0a30BOTO, SBISICTCS OCHOBAHUEM IS TIEPEBO/IA B CICAYIOIMNN KIIACC M JIJIS TOMyCKa
0o0yyarolierocs K rocyapCTBEHHOM UTOTOBOM aTTECTAIIUH.

[Topsimox mpoBeneHUST MPOMEKYTOUHOW aTTECTAlldd  PETJIaMEHTUPYETCS
®denepanbHbIM 3akoHOM «O0 oOpazoBanuu B Poccuiickoit ®@enepanun» (cT.58) u
«Ilonoxxennem o (¢dopmax, TMEPUOJAUYHOCTH, TMOPSIAKE TEKYIIEro KOHTPOJIA
yCIIEBAEMOCTH U ITPOMEKYTOUHOM arTecTaruu ooydaromuxcs» B MOV «Jlureii Nel3y

* UTOTOBBIN KOHTPOJIb (MTOrOBAs aTTecTainus ooyyatomuxcs 11 kiaccoB B popme
EID).

CucrteMa OLEHKH JOCTHXKEHUSA IUIAHUPYEMBIX  PE3YJIbTATOB  OCBOCHUSA
mporpamMmbel 1o npeaMmery «Martematuke» TpencTaBiser coOOW  OauMH U3
MHCTPYMEHTOB peaiu3alui TpeOOBaHUW CTaHIAPTOB K pe3yJbTaTaM OCBOCHHS
OCHOBHOM  00pa3oBaTeIbHOM MPOrpaMMbl  CpeIHEro  oOIero  oOpa3oBaHMS.
[InanupyemMbie pe3yabTaThl OCBOCHMSI MPOTrpaMMbl OCHOBHOTO 0OOpa3oBaHUs IO
JAHHOMY Y4YeOHOMY TMpEeAMETY MNPEACTaBIsAOT CO00M CHUCTEMY JIMYHOCTHO-
OpPUEHTUPOBAHHBIX IieJield oOpa3oBaHUs, MOKa3aTeled MX JOCTHIXKEHHS U MOojeieit
WHCTPYMEHTApUs.

OOBEKTOM OIICHKM TNPEAMETHBIX PE3yJIbTaTOB  SBJISETCA: CHOCOOHOCTH
oOydJaronuxcs penarb yaeOHO-TI03HaBaTEeNbHbIE U yUeOHO-TIpaKTUYEeCKUe 3a1aun. B
CUCTEMY OLIEHKHU MTPEAMETHBIX PE3yJIbTATOB BXOSIT:

» OnopHbIe 3HAHUS, BKITIOYAIOIINE B Ce0s1: KJIIOUEBbIE MOHSATHUS, PaBUIia, PaKThI,
METO/IbI, TIOHSITUWHBIN aIapar.

* [IpenmeTHbIE NEHCTBUS: UCIOIH30BAHUE 3HAKOBO-CUMBOJIHUYECKUX CPEICTB B
paMKax TmpeoOpa3oBaHUs, TMPEACTABICHUS U HHTEpHpeTanuu uHbOpMAIU |
JIOTUYECKUX JCUCTBUHN (CpaBHEHHE, TPYIIUPOBKA U Kiaccu(ukaius OOBEKTOB,
JEeUCTBUS aHallM3a, CUHTE3a U 00O0OIICHUS, YCTAaHOBJICHUE TPUIMHHO-CIIEICTBEHHBIX
cBsi3ei 1 anaym3). O1ieHUBaHue MPU3BAHO CTUMYJIUPOBATh YUCHUE TTOCPEACTBOM:

* OIICHKHM MCXOJIHOTO 3HAaHUS peOeHKa, TOrO OMNbITa, KOTOPHI OH/OHA IPUBHEC B
BBITIOJTHEHUE 3aJaHUs U B U3YYCHUE TEMBI,

* yyeTa WHIUBUAYAJIbHBIX TOTPEOHOCTEN B yueOHOM Mpoliecce,

* TOOY>KJICHHS IETEH Pa3MBIILISATh O CBOEM YUEHHUH, 00 OILICHKE X COOCTBEHHBIX
paboT U Tpoliecca WX BBHITOJTHEHUS.

Ilenbp OLIEHKM NOPEAMETHBIX pPE3YJIbTATOB - OLICHUBAHHWE, KAK JIOCTUTAEMbIX
o0pa3oBaTeNbHBIX PE3YNbTATOB, TaK M TMporecca uX (HOPMUPOBAHMS, a TaKKE
OIICHMBAHNE OCO3HAHHOCTH KaXKIIBIM 00YyYaIomUMCsi 0OCOOEHHOCTEH Pa3BUTHSI CBOETO
COOCTBEHHOTO Ipoliecca 00yueHusl.
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CucreMa OlleHUBaHUS CTPOUTCS HA OCHOBE CJICIYIOIIUX MTPUHIIUIIOB!

* OueHuBaHMUE SABISETCS MOCTOSIHHBIM TpolieccoM. B 3aBucHMOCTH OT 3Tama
oOy4eHHs] MCIOJIb3YeTCs JIMarHOCTHYECKoe (CTapToBOE, TEKYyIIee) MU CpPe30BOe
(TemaTuueckoe, MPOMEXKYTOUHOE, pyOeKHOE, UTOTOBOE) OLIEHUBAHHUE.

* OLieHUBaHUE MOXET OBITh TOJIBKO KpUTEepUATbHBIM. OCHOBHBIMH KPUTEPHUSIMU
OLICHMBAHUSI BBICTYMAIOT OXKUJAEMbIE PE3yJbTaThl, COOTBETCTBYIOIIUE YUYCOHBIM
LEJSIM.

* OneHuUBaThCA C MOMOIIBI0 OTMETKA MOTYT TOJBKO PE3YJbTaThl ACATEIbHOCTU
YYEHHKA, HO HE €ro JIMYHbIE Ka4eCTBA.

* O1ieHUBaTh MOXKHO TOJILKO TO, YEMY YyUarT.

* Kputepun onieHUBaHUS U aJITOPUTM BBICTABJICHUS OTMETKH 3apaHEE U3BECTHBI
U TieJlaroram, 1 y4ariumcs.

« Cucrema OIIEHMBAaHUS BBICTPAMBAETCS TaKUM O0pa3oM, YTOOBI ydaluecs
BKJIIOYAJIUCh B KOHTPOJIbHO-OIICHOYHYIO JIE€ATE€IbHOCTh, NPHOOpETas HABBIKU H
MIPUBBIYKY K CAMOOIICHKE.

[Ipu naTHOAITBHOM cHUCTEME OIEHMBAHMS Ha BCEX YPOBHAX OOyUEHHUS
MIPUMEHSIOTCS CIIEIYIOIINE O0IIeINIAKTHUECKUE KPUTEPUH:

OtmeTKa «5 (OTJIMYHO)» CTaBUTCS B ClIydae:

3HAHUS, TIOHMMAaHWs, TIyOMHBI YCBOEHHUS OOyYalolMMCS BCEro ooObema
00pa3oBaTeIbHON MTPOTPAMMBbI, PEaTU30BaHHON 32 OLICHUBAEMBbIN MTEPUOI;

YMEHHUS BBIJCNIATH TJIABHBIE TTOJIOKEHUS B U3YYEHHOM MaTepuajle, Ha OCHOBaHUU
(hakTOB M MpUMEPOB 0000111aTh, AeiaTh BHIBOABI, YCTAHABIMBATh MEXKIIPEAMETHBIE U
BHYTPHUIIPEIMETHBIC CBSI3H,

OTCYTCTBUSI OHIMOOK M HEIOYETOB IMPU BOCHPOU3BEACHUM H3YYEHHOIO
Marepualia, Ipu yCTHBIX OTBETAX, YCTPAHEHUS OTACIbHBIX HETOUHOCTEH C MOMOIIIBIO
JOTIOJIHUTENIbHBIX BOIIPOCOB MEAArora;

cOOMIO/IeHNs KYJIbTYPhl MHUCBMEHHOW M YCTHOM peud, TpaBuil 0GOpMIICHUS
MMCbMEHHBIX padoT.

OtmeTKa «4 (XOpOoI1I0)» CTABUTCA B CIydae:

3HaHUA BCEro U3yYCHHOT0 MaTepuarna;

YMEHUS BBIICIISTH TJIABHBIE MOJIOKEHUS B U3YUYEHHOM MaTepualie, Ha OCHOBaHUH
($hakTOB ¥ MPUMEPOB 0000IATH, /IeTIATh BHIBOJIbI, YCTAHABIMBATH MEXKIPEIMETHBIC 1
BHYTPHUIIPEIMETHBIC CBSI3U, MPUMEHSThH IMOJYUYCHHBIC 3HAHUS HA TTPAKTUKE;

HaJIU4YMs HE3HAYUTENbHBIX (HErpyObIX) OIIMOOK TMpU BOCHPOU3BEACHHUU
M3YYEHHOT0 MaTepHaa;

COOJIFOICHUSI OCHOBHBIX MPABWJI KYJIHTYPhI TUChbMEHHON U YCTHOU peyH, MPaBUI
odopMIICHUS THChbMEHHBIX padoT.

OtMmeTka «3 (YA0BJIEeTBOPHUTEIbHO)» CTABUTCS B CIIy4ae:

3HAHUS W YCBOCHHMSI Marepuaja Ha YPOBHE MHUHHUMAIIBHBIX TpeOOBaHMIA
MPOTPaMMBl, 3aTpyAHEHUS npu CaMOCTOSITEIIbHOM BOCITPOU3BEJICHUH,
HEO0OXOMMOCTH HE3HAYUTEIIHHON TTOMOIIY YUUTEJIS;

yMeHHsI paboTaTh Ha YPOBHE BOCIPOM3BEACHUS, 3aTPyIHEHUS MPH OTBETaX Ha
BHJIOU3MEHEHHbBIE BOIPOCHI;

45



Hanmuuusi 1-2 rpyObIX OMmIMOOK, HECKOJIBKUX HErpyObIX MpPHU BOCHPOU3BEICHUH
U3Y4YEHHOTO MaTepuJa;

HE3HAYUTEIHLHOTO HECOOJI0/IEHHUS OCHOBHBIX MPaBUJI KYJIbTYpbl TUCbMEHHON U
YCTHOW peyH, MpaBui oPopMIIeHUSI TUCEMEHHBIX PadoT.

OtMmeTKa «2 (HeyA0BJIETBOPUTEIBLHO)» CTABUTCS B CIydae:

3HAHUS U YCBOEGHHUS Y4YEOHOro Marepuaja Ha YPOBHE HI)KE MHUHHUMAJIbHBIX
TpeOOBaHUI MPOTPAMMBI;

OTCYTCTBHSI YMEHHUS paboTaTh Ha YPOBHE BOCIPOU3BEACHUS, 3aTPyIHEHUS MPH
OTBETaX Ha CTaHAAPTHBIE BOIPOCHI;

HAJIMYUSl HECKOJBbKUX TpYyOBIX OIIMOOK, OONBIIOT0 YHCIa HErpyOBIX MpH
BOCITPOU3BEJICHUU U3YUEHHOTO MaTepHara;

3HAYUTEIBHOTO HECOOJIOJIEHNS OCHOBHBIX MPAaBUJ KyJIbTYpPhl NMHCBMEHHOU H
YCTHOM peuu, MpaBuil OPOPMIIEHHUSI TUCbMEHHBIX padoT.

Oco0eHHOCTH OLICHMBAHUS 110 MATEMATHKE

Ouenka ycmuvix omeemaos 00yuarnuuxcsa no mamemamure

OTBeT OLIEHUBAETCSI OTMETKOM «5», eciii o0yJarouiics:

IOJTHO PpacKpbll COJIEp)KaHue MaTepuaiga B oObeMe, NPeIyCMOTPEHHOM
IpOrpaMMoil yueOHUKOB;

U3JI0KWJI MaTepUall TPAaMOTHBIM SI3BIKOM B  OIPEACIICHHOW JIOTMYECKOU
IIOCJIEIOBATEIBHOCTH, TOYHO HCIOJIb3Ysl MaTeMaTHYECKYyH0 TEPMHUHOJOTHIO H
CUMBOJIUKY;

MIPaBUJILHO BBIOJIHWI PUCYHKH, YEPTEXKH, rpauKy, COIYTCTBYIOLIUE OTBETY;

MOKa3aJl YMEHHE WJUIIOCTPUPOBATH TEOPETHUECKHUE IMOJOXKEHUS KOHKPETHBIMU
npuMepamMH, TPUMEHATh UX B HOBOM CUTYyalldu MPHU BBINOIHEHUH MPAKTUYECKOIO
3a/1aHus;

MIPOJIEMOHCTPUPOBAJl YCBOEHUE PAHEE M3YUYEHHBIX COIYTCTBYIOLIMX BOIPOCOB,
c(OPMHUPOBAHHOCTH U YCTONYMBOCTh UCTOJIb3YEMbIX IPU OTBETE HABBIKOB U YMEHMIA;

OTBEYaJ CaMOCTOSATENBHO 0€3 HABOJSAIINX BOMPOCOB YUUTENS.

OTBer oOIEHUBAaETCA OTMETKON «4», eciu OOydYaroIIMiicsi OTBETHJI TIO
TpeOOBaHUSAM Ha OTMETKY «5», HO TIPU TOM UMEET OJMH U3 HEJOCTATKOB:

B M3JI0’KEHUU JIOTYIIEHbI HEOOIbIINE MPOOeibl, He UCKa3UBIINE MaTEMaTHUECKOe
CoJlepKaHUE OTBETA,

JOMyIIeHbl 1-2 HepoyeTa MpH OCBEUICHHMH OCHOBHOTO COJEpKaHUSl OTBETa,
WCIIPaBJICHHBIE 110 3aMEUYAHUIO YUUTEIS;

JOMylIeHbl OmMOKa WM Oojiee JBYX HEJAOYETOB TIPU  OCBEIICHHUU
BTOPOCTEINEHHBIX BOIIPOCOB MJIM B BBIKJIAJIKaX, JETKO MCIPABICHHBIEC MO 3aMEUYaHUIO
YUHTEJIS.

OtMeTKa «3» CTaBUTCSA, €CIIM 00yUYarOIIUICS:

HEMOJIHO WJIM HETOCIEA0BAaTEIbHO PACKPbUI COJIEpKAaHUE MaTeprasa, HO MoKa3al
oOmiee MOHMMaHHE BOIPOCAa W MPOAEMOHCTPUPOBAI YMEHHsI, TOCTATOYHBIC ISt
JAIbHENILIEr0 YCBOEHUS IPOrPaMMHOT0 MaTepHaIa;

uMeNl 3aTPyAHEHHS WM JOMYCTHJ OIIMOKM B OINpEACNICHUH TOHATHUH,
UCIIOJIb30BAHUM ~ MAaTEMaTHYECKOM  TEPMHUHOJIOTMM,  4YepTeXaxX,  BbIKIAJKaXx,
HCIIPaBJIEHHBIE [TOCJIE HECKOJIBKUX HABOJSALIUX BOIPOCOB YUUTEIS;
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HE CIPaBUJICA C NMPUMEHEHHEM TEOPUU B HOBOW CHUTyalMd IPHU BBIIOJHEHUU
IPAaKTUYECKOT0 3aJjaHMsl, HO BBINIOJIHUI 33JaHUs 00s13aTEIbHOTO YPOBHSI CJIOKHOCTHU
10 JJAaHHOM TeMe;

OpU 3HAHUM  TEOPETHMYECKOr0  MaTepuaja  BBIABIEHA  HEIOCTaTOYHAs
c(OpPMUPOBAHHOCTh OCHOBHBIX YMEHHUI U HABBIKOB.

OTmeTKa «2» CTaBUTCS, €CIIU 00yYaroUUiics:

HE pacKpblJl OCHOBHOTO CO/IEPKaHUsI yueOHOr0 MaTepuaa;

oOHapyXHJI HE3HAHUE WM HEMTOHUMAaHue O0JIbIlel WM HanOoJiee BaXKHON YacTH
yueOHOro MaTepHana;

JOIMYCTUJI  OIIMOKA B  ONPEAENICHWH TMOHATUH, TPH  HCIOJIb30BAHHH
MaTeMaTUYECKOM TEPMUHOJIOTUH, B PUCYHKAX, YEPTEkKaxX WIH rparKax, B BEIKIAIKAX,
KOTOpbIE HE UCIPABIICHBI IOCJIE HECKOJIBKUX HABOSAIINX BOIIPOCOB YUHUTEIIA.

«HA» - pabota He cjaHa/He BBINOJIHEHA 0€3 00bEKTUBHBIX IPUYHH

Ouenka nucbMeHHbIX KOHMPOJIbHBIX PAOOM YyUAUUXCA

OtMeTKa «5» CTaBUTCSA, €ClIM 00yUYarOIIUICS:

BBIMTOJIHAJT pAa0OTY MOJTHOCTHIO;

HE JOIMYCTUJI TPOOEIIOB U OIIMOOK B JIOTUYECKUX PACCYXKICHUAX U 000OCHOBAHUH;

HE IOMYCTHJI MaTEMaTUYECKUX OIIUOOK B PEIICHUH.

OtMmeTka «4» cTaBUTCS, €cli 00y4arOITUIACS:

BBITIOJIHUJI pa0OTy MOJHOCTHIO, HO 000OCHOBAHUS IIAr0B PEIICHUS HEJJOCTATOYHbBI
(eciiu ymeHHe OOOCHOBBIBATH PACCYKJEHHUS HE SIBISUIOCH CIEIHUAIBHBIM O0BEKTOM
MIPOBEPKH);

JIOMYCTUJI OJHY OIMOKY WK 2—3 HeJ0ueTa B BBIKJIAJKAX, PUCYHKAX, YEPTEkKaAX
win rpadukax (eciam 3TH BUABI Pa0dOTHI HE SIBISUIMCH CIECIHAIBHBIM OOBEKTOM
MIPOBEPKH).

OtMeTKa «3» CTaBUTCSA, €CIIA 00yUYarOIITUICS:

BJIaJIeeT 00513aTeIbHBIMU YMEHUSIMHU 110 MMPOBEPSEMON TEME;

nomyctua Ooriee OaHOW OmHMOKM Wi Ooyiee 2—3 HEJOUYECTOB B BBHIKJIAIKAX,
yepTekax Win rpadukax.

OTMeTKa «2)» CTaBUTCSA, €CIIM 00yUYarOIIUICS:

HE BJIaJieeT 00s13aTeIbHBIMU YMEHUSMU TI0 TAHHOUW TeMe B TTOJTHOU Mepe;

JOMYCTHJI CYIIIECTBEHHBIC OIIMOKH.

«HA» - paboTa He cjaHa/He BBITIOJIHEHA 0€3 00bEKTUBHBIX TPUYHH

I'paduk ouenouynbix npouenyp 10 kiaacc

Ne Ha3BaHue o1ieHOYHOM NpoUeAyPHI Cpoxn
n/n
Auredpa
1 KonTponbhas pabota no teme "MHoxkecTBa 14 ypox(7 Henens oOyueHus)

palrOHAJIBHBIX 1 }IeﬁCTBHTeHBHBIX YHUCECII.

PannonanbHble ypaBHEHUS U HEpPaBEHCTBA"
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2 KonTponbHas pabota mo Teme 38 ypok(19 Henens obyueHus)
"Apudmerrueckuii KOpeHb N—0i CTEeTeHH.
WppaunoHaibHble YpaBHEHUS U
HepaBeHCTBA"

3 KonTponbras pabota mo teme "dopmyIis 60 ypok(30 Henens 00y4deHMS)
TpuroHomerpuu. TpuUronomerpuyeckue
ypaBHeHUs"

4 WroroBas koHTpoJsIbHAs paboTa 67 ypok(34 Henenst oOydeHus)

I'eomerpus

1 KonTponbnas pabota no teme "lIpsmbie u 22 ypoxk (11 Henens oby4enus)
IUIOCKOCTH B IIPOCTPAHCTBE.
[TapanmienbHOCTb NPSAMBIX U IJIOCKOCTER"

2 KonTponbHas padoTa no remam 44 ypok(22 nenenst 00y4eHus)
"[leprieHAUKYASAPHOCTD NPAMBIX U
mockocTel" u "YTibel MEXy NPSIMBIMU U
miockocTamMu"

3 KonTponbhas padota no teme 55 ypox(28 Henenst 00ydeHus)
"MHoOrorpaHHuku"

4 KonTponbhas padota no teme "O0bEMBI 62 ypok(31 Henens o0yueHust)
MHOTOTPaHHHUKOB"

5 HToroBast KOHTpOJIbHAs paboTa 67 ypox(34 Henens o0y4deHus)

BeposiTHOCTB M CTATHCTHKA
1 KonTponbHas pabota 3a 1 nonyronue 16 ypok(16 Henens o0y4ueHust)
2 HToroBast KOHTpOJbHAsA paboTa 33 ypox(33 Henens o0y4yeHus)
I'pa¢guk ouenounsix npouenyp 11 kiaace
Ne Ha3BaHue olleHOYHOH NPOLEAYPbI Cpoku
n/n
Aunredpa
1 KonTponbhas pabora no teme "CreneHs ¢ 12 ypox(4 Henens oOyueHus)

palMOHAIBHBIM [10KA3aTEIIEM.
[TokazarensbHas pynkuus. [lokasarenbHble

YpaBHEHUS U HEpaBEHCTBA"
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KonrponsHas pabora o Teme
"Jlorapudmuyeckast QyHKITUS.
Jlorapupmuyeckne ypaBHEHHS U
HEepaBeHCTBA. TPUTOHOMETPHYECKHE
(GyHKIMU U UX TpaduKH.

Tpuronomerpuyeckue HepaBeHCTBA"

33 ypok(11 Henens oOyueHus)

KonTponbhas pabora no teme

"IIpousBoanas. [Ipumenenune npon3BoaHOMN"

57 ypox(19 nenenst oOydueHus)

Konrponsnas padora no reme "UnTerpan u

ero npuMeHeHusi. Cuctemsl ypaBHEHU"

78 ypox(26 Henenst 00ydeHus)

HroroBas koHTpoNbHAs paboTa

98-99 ypoku(33 nenens obyueHus)

I'eomerpus

KonTponbhas padora no temam "Tena

BpamieHus" u "O0beMbl Ten"

17 ypok (17 nenens oOydeHus)

KontponbHas padota o Teme "BekTopsl u

KOOpJUHATHI B IPOCTpaHCcTBE"

27 ypok(27 uenenst 00y4eHus1)

HroroBas koHTpoIbHAs paboTa

33 ypok(33 Henens oOy4ueHust)

BeposiTHOCTB M CTATHCTHKA

KonTponbnas pabota 3a 1 nonyronue

16 ypok(16 Henenst oOy4deHus1)

Hrorosas KOHTPOJIbHAA pa60Ta

33 ypox(33 Henens oOy4yeHus)
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