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Pabouas mporpamma no yue6HOMY mpeamety «Marematrka» (0a30BbIil YPOBEHbD)
(mpeametHas obmacte «MaTemaThka U HMH()OPMATHKA») BKIIOYAET MOSCHUTEIbHYIO
3aIlMCKY, COJIep:KaHnue OOYy4eHHUs, IIAaHUPYEMbIe PE3yNIbTaThl OCBOCHUSTIPOTPAMMEI IO
MaTeMaTHKe, TEeMAaTHYECKOE TIIAaHUPOBAHHE.

[losicuutenpHas 3amucka OTpaXkaeT OOIIMe MU U 3a7a4d U3yYeHUs] MaTeMaTHKH,
XapaKTePUCTUKY TMCUXOJIOTUYECKUX MPEANOCHUIOK K €€ HM3YYCHHIO O0yYaroIIuMUC,
MECTO B CTPYKType y4eOHOro IUIaHa, a TaKkKe MOAXOJAbl K OTOOpY COAep KaHMS,K
OTIPEIETICHUIO TUIAHUPYEMBIX PE3yJIbTaTOB.

Copepxanne  OOy4deHHs] pPacKpbhIBaeT COAEpKATENbHBIE JUHHUH, KOTOpBIC
npeaiaraloTcs Juisi 00s3aTeIbHOTO M3Y4YEHUSl B KaXKJIOM KJIacCe€ Ha YPOBHE CPEIIHETro
oO1ero ooGpazoBaHuMsl.

[Inanupyembie pe3yibTaThl OCBOCHHUS MPOTpaMMbl MO MaTEMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PEe3yNbTaThl 3a BeCh Nepuoja OOydeHHs Ha YpPOBHE
cpeaHero o01ero 00pa3oBaHus, a TaKXKe MPEIMETHbIC JOCTHXKEHUSI O0y4Yaroerocs 3a
KK/l roJ 00y4eHus

HOACHUTEJIBHAS 3AIIMCKA

[IporpammMa 1O MaTeMaTMKE Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHus
pa3zpaborana Ha ocHoBe PI'OC COO ¢ yuéToM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
NPEABABISIEMBIX K MaTeMaTHYECKOMY OOpa3oBaHHUIO, M TPaAMIMN POCCHICKOTO
oOpa3zoBanus. Peanuzamusi mporpamMmbl MO0 MaTeMaTHKE OOECTeUMBAECT OBJIAJICHUE
KJIFOUEBHIMA ~ KOMIIETCHIIMSIMU, COCTaBISIONIMMH  OCHOBY IS  CaMOpPa3BUTHS
U HEMPEPHIBHOTO O00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATENILHOTO PA3BUTHSI IMYHOCTH O0YUYaIOIIHUXCS.

B nporpamme mo maremaTuKe Y4TEHBI UJIeW U MOJoKeHus KoHienuu pa3BuTHs
MaTemMatudeckoro oopazoBanus B Poccuiickoit @eneparuu. B cooTBeTcTBUM € Ha3BaHUEM
KOHIICTIIIUY, MaTeMaTH4eckoe oOpa3oBaHME JOHKHO, B YaCTHOCTU, MPETOCTABIISITH
KKJIOMY 00y4aromeMycsi BO3SMOXKHOCTh JIOCTHKEHUSI YPOBHS MaTeMAaTHUECKUX 3HAHUH,
HE0OXOMMOro JIJIsl JaJIbHEHIIeH yCTeHOoN X13HU B o01mecTBe. IMEHHO Ha pelieHue
ATOM 3a/layyl HalleJIeHa MporpaMmMa Mo MaTeMaTruke 6a30BOr0 YPOBHHI.

B smnoxy nudpoBoit TpaHchopmaruu Bcex cdep UYeIOBEUECKON JesITEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3  0a30Boii
MaTEeMaTUYECKOM MOJITOTOBKHU. YK€ B IIIKOJIE MAaTEMATHKA CIY>KUT OTIOPHBIM MPEIMETOM
JUIST W3Y4YEHUsS CMEXHBIX JUCIMIUIMH, a B JKU3HU TIOCJI€ IIIKOJIBI peaJbHOM
HEO0OXOMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa3oBaHue, YTO TPeOyeT MOTHOIICHHON
0a3oBoii 00IIe00pPa30BaATEIBHOM TOATOTOBKH, B TOM YHCJIE W MaTeMaTHYECKOH. DTO
OoOyCJIOBJIEHO TE€M, YTO B HAIIM JIHU PACTET YHUCIO CIEIHUATBLHOCTEH, CBA3aHHBIXC
HEIMOCPEICTBEHHBIM MPUMEHECHUEM MaTEeMaTUKU: U B cepe YKOHOMHUKHU, U B OM3HECe, U
B TEXHOJIOTUUECKUX O0IACTSX, U TaKe B TyMaHUTAPHBIX cdepax. Takum oOpa3zom, Kpyr
OOy4Jarommxcsi, M KOTOPBIX MaTeMaThKa CTAaHOBHUTCS 3HAUYMMBIM MPEAMETOM,
CYIIIECTBEHHO PACIIUPSIETCSI.



[IpakTHyeckasl MOJE3HOCTh MAaTEMATHKU OOYCJIOBIIEHA TeM, YTO €€ MPeaMETOM
ABIISIOTCA (PyHAAMEHTaIbHBIE CTPYKTYphl HALIETO MHpa: IPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIE OTHOILLIEHUS OT IPOCTEHIIMX, YCBAaUBAaEMBIX B HEIOCPEICTBEHHOM
OMbITe, JI0 JOCTATOYHO CIIOKHBIX, HEOOXOJWMBIX HJsl Pa3BUTUS HAyYHBIX H
TEXHOJIOTMYECKUX HJeH. be3 KOHKpPETHBIX MAaTeMaTU4eCKUX 3HAHUU 3aTpyJHEHO
NOHMMAaHWE TPUHLMUIIOB YCTPONCTBA M HCIOJIb30BAHUSA COBPEMEHHON TEXHHKH,
BOCHIPUATHE W HMHTEpIpeTalus pa3HOOOpa3HOW COIMAIBbHOM, HSKOHOMHYECKOM,
NOJUTHYECKOH  HMH(OpManuu, MalodQ@PEeKTUBHA IOBCEJHEBHAs  IpaKkTUYecKas
nesTenbHOCTh. Kax1oMy 4eoBeKy B CBOCH JKU3HU MPUXOAUTCS BBITIOIHATH TOCTATOYHO
CJIO’KHBIE PACUYETHI U COCTABIIATH HECIOKHBIE aITOPUTMBI, HAXOJUTh HYKHbIE (POPMYIIbI
U MPUMEHSTHh UX, BIAJETh MPAKTUUECKUMH NMpUEMaMU T€OMETPHUUECKUX M3MEPEHUN U
MOCTPOCHUMN, YUTaTh HMH(OpPMAINIO, MPEACTABICHHYI0 B BHJYy TaOiull, Iuarpammu
rpauKoB, )KUTh B YCIOBUSAX HEONPEIEIEHHOCTH U MIOHUMATh BEPOSITHOCTHBINA XapakTep
CITy4yalHbBIX COOBITH.

OmHOBpPEMEHHO € pacuiupeHreM cep MpUMEHEHHsT MaTeMaTHKH B COBPEMEHHOM
obmiectBe BcE Oosiee BaKHBIM CTAHOBUTCS MAaT€MaTHYECKUH CTWJIb MBIIIJICHHUS,
NPOSIBIISIOLIUICS B OIpenela€HHbBIX YMCTBEHHBIX HaBbIKax. B mporecce usyueHus
MaTeMaTUKUd B apceHall MPUEMOB U METOJOB MBIIIJICHUS YEJIOBEKA E€CTECTBEHHBIM
00pa30oM BKITIOYAIOTCS MHAYKIHS U JeAYyKIUsA, 0000IIeHNe U KOHKPETU3allHs, aHaTN3 U
CUHTE3, KJacCupUKalusi U cucTeMaTrusalus, abcrparupoBanue u aHaiaorusi. OObEKTHI
MaTEeMaTHUECKUX YMO3AKJIIOUEHWH, TpaBWIa WX KOHCTPYHPOBAHHS PACKPHIBAIOT
MEXaHU3M  JIOTMYECKUX  IOCTPOCHUM,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dopMynupoBaTh, OOOCHOBBIBATh U JOKa3bIBaTh CYXKICHHUS, TEM CaMbIM pa3BUBAIOT
JIOTUYECKOe MBIIUIeHHEe. MaTeMaTuke MpUHAJICKUT BeAylas poib B (pOPMUPOBAHUU
AJITOPUTMUYECKON KOMIIOHEHTHI MBILIUIEHUS M BOCIUTAaHUM YMEHUH J€HCTBOBATh IO
3aJJaHHBIM aJITOPUTMAaM, COBEPIICHCTBOBATh M3BECTHHIE M KOHCTPYHPOBATh HOBHIC. B
MPOIIECCE PEIICHUs 3a/1a4 — OCHOBHOUM yueOHON NEATENHHOCTH HA YPOKax MaTeMaTHKH
— pa3BUBAIOTCS TBOpYECKAs U NMPUKJIAJAHAs CTOPOHBI MBIIIJICHHS.

OO0yueHue maTeMaTUKe JAET BO3MOXKHOCTH Pa3BUBATH y 00yYarOLIUMXCs TOYHYIO,
palMoOHAIBHYI0O U MH(POPMATHBHYIO Pedb, YMEHHE OTOMpaTh HambOoJee MOIXOAIINe
SI3BIKOBBIE, CHMBOJIMUYECKHE, TpadUyecKue CpeACTBA IS BBIPAXKEHHUS CYXKICHUU U
HATJISHOTO UX MPEICTaBICHHUS.

HeoOxoauMbpIM KOMITIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAHUU
SIBIISIETCS 00IIIee 3HAKOMCTBO C METO/IaMH TIO3HAHUS JCHCTBUTEILHOCTH, MPEACTABICHUE
O TpeaMeTe M METOJIé MAaTeMaTUKHU, €ro OTIMYMA OT METOJOB ECTECTBEHHBIX H
IYMaHUTapHbIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHHS MaTeMaTHUKW MJii pPEelIeHUs
HAYYHBIX W MPUKJIAIHBIX 331a4. TakuM 00pa3om, MaTeMaTuieckoe oOpa3oBaHNE BHOCUT
CBOM BKJIaJ B (pOopMUpPOBaHKE OOLIEH KyJIbTYphl YeJIOBEKA.

N3ydyeHne MaTeMaTHUKU CIIOCOOCTBYET SCTETHUYECKOMY BOCIHUTAHHUIO YEJIOBEKA,
MOHMMAHUIO KPAacoThl M U3AIMIECTBA MAaTEMaTHYECKUX PAaCCyXIEHUH, BOCHPHUITUIO
reOMEeTpUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHHU.



[IpuoputetnpiMu 1ensiMu oO0ydenus matemaruke B 10-11 kimaccax Ha 6a3oBoM
YPOBHE SBJISIFOTCS:

(dopMupoBaHHE IEHTPAIbHBIX MATEMaTHUYECKUX TMOHATUH (YUCIIO, BEIMYMHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpOATHOCTb, (PYHKIIHA), 0OECHEUHBAIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHMs 00yJarOIINXCS;

NOoJBEJCHUE OOy4aroluXcs Ha JOCTYIIHOM Uil HHUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTEMATUKHU U OKPY’KAIOIIEro MUpPA, MOHUMAHUE MAaTEMAaTUKU KaK 4acTh
o011el KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUH, KPUTUUYHOCTH MBILICHHUS,
MHTEpeca K U3YYEHUI0 MaTEMATHKUY;

dopmupoBanrne (YHKIUOHATBHOW MaTEMaTHUYECKOW TPAaMOTHOCTH: YMEHUS
pacrno3HaBaTb MAaTE€MAaTHYECKHE AaCHEKThl B PEAJBbHBIX JKU3HEHHBIX CHUTYyalUsaX
U IpU U3YYEHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH WU
3aKOHOMEpPHOCTEW, (QOpMYyJIUpOBaTh HX HaA A3BIKE MaTEeMaTHMKM U  CO3/aBaTh
MaTE€MaTUYeCKUEe MOJCIIH, NPUMEHATh OCBOCHHBIM MaTeMaTUYECKUM armapar s
pelIeHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, HWHTEPIPETUPOBaTh M OLICHUBATH
IIOJIyYCHHBIE PE3YJIBTATHI.

OcHOBHBIMU JIMHUSAMU cojaepkanus mMatematnku B 10-11 kmaccax SIBISIOTCS:
«Yucna u BbIUUCICHUSY, «AnreOpay («Alredpandeckue BbIPAXKECHUSD, «YPaBHEHUS U
HEpaBeHCTBa»), «Hauana MaremaTrueckoro ananuzay, «I'eomerpus» («I'eomerpuueckue
burypsl U X cBOMCTBa», «M3MepeHue reoMeTpuuecKuX BEJIMUUHY»), «BeposiTHOCTh U
CTaTUCTHKa». JlaHHBIE JIMHUM pa3BUBAIOTCS Mapajlie]bHO, KaX7as B COOTBETCTBHUHC
COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCHMO OJHA OT JPYIOid, a B TECHOM KOHTAKTE U
B3aumonencTsu. Kpome 3Toro, ux o0O0bEAUHSET JOrMYecKas COCTaBIIAIONIAs,
TPaJAMLIMOHHO MPUCYIIAsl MATEMAaTUKE U MPOHU3BIBAOIIAS BCE MATEMATHUYECKUE KYPChI U
conepkarenbubie JIMHUU. ChopmynupoanHoe B ®I'OC COO TtpeboBaHue «BlaJICHUE
METOJAMH JI0Ka3aTelIbCTB, aJrOPUTMaMHU pEIICHHs 3adad, yMeHUEe (POpMyIHpOBaTH
ONpEENCHHs, aKCUOMBl W TEOPEMBbI, MNPUMEHSITh HUX, MPOBOJIUTH JI0KA3ATEIbHBIC
pacCyXJeHUsT B XOJE pEIICHHs 3aJay» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a
dbopMHpOBaHUE JIOTUYECKUX YMEHHMM pacrpenensercss Mo BCeM TrojaM oOOydeHHMs Ha
YPOBHE CpPEHEr0 00IIero 00pa3oBaHUsI.

B cootBerctBUM ¢ ®PI'OC COO Marematuka siBIsieTCS 005S3aTeIbHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBaHus. [Iporpammoil mo mareMartuke npeaycMaTpUBaeTCs
u3ydyeHue ydyeOHoro mpeamera «MartemaThka» B paMKaxX TpEX y4eOHBIX KypCOB:
«AnreOpa M Hauajga MaTeMaTH4yeckoro aHamuza», «['eomerpus», «BeposTHOCTH U
CTaTUCTHKa». DOPMUPOBAHHUE JIOTMYECKUX YMEHHI OCYILECTBIISIETCS HA MPOTSKEHUU
BCEX JIeT OOy4YeHHs] Ha ypOBHE CpeaHero obOiiero oOpa3oBaHMs, a AJIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJIEP>KaHUE BCEX HA3BAHHBIX BbIIIE YUEOHBIX KYPCOB.

OO111ee yuCiIo YacoB, peKOMEHA0OBAHHBIX JIJIsl U3y4eHUs MaTeMaTtuku — 340 yacos:
B 10 xmacce — 170 yacoB (5 ywacoB B Hemenio), B 11 kmacce — 170 gacoB (5 wacos
B HEJICJIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

HSY‘-ICHI/IG MAaTEMATUKHN Ha YPOBHC OCHOBHOI'O O6HIGFO O6paBOBaHI/I$I HaIlpaBJICHO Ha
JOCTHKCHUC 06y‘IaI-OHII/IMI/IC}I JJIMYHOCTHBIX, MCTAIIPCIMCTHBIX H IIPCAMCTHBIX
06p&30BaTCJ'II)HI>IX PE3YIIbTATOB OCBOCHUA y‘I€6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare u3ydeHHs MaTeMaTUKH Ha YPOBHE CpPEIHEro 00Iero oOpa3oBaHMS
y oOyuatoierocst OyayT copMupoBaHbl CIEAYIONIUE TUYHOCTHBIE PE3YIbTaThl:

1) rpaskIaHCKOro BOCIIMTAHMS

C(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3MIIMKA OOYyYaroIerocss Kak aKTHBHOTO H
OTBETCTBCHHOTO YJICHA POCCHMCKOIO OOINECTBa, MPEICTABICHUE O MaTeMAaTHYCCKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBICHUH, TPOIEAYP TPaskIaHCKOTO
ob1ecTBa (BBIOOPHI, OIPOCHI M JIPYroe), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIHBIMU
UHCTUTYTAaMHU B COOTBETCTBHHU C MX (PYHKIUAMH M Ha3HAYCHUEM;

2) MAaTPUOTUICCKOT0 BOCITMTAHMA:

C(l)OpMHpOBaHHOCTB pOCCHﬁCKOﬁ Fpa}I(,Z[aHCKOﬁ HACHTHUYHOCTH, YBAKCHHUA
K IIpOoIJIOMY M HACTOAIICMY pOCCHﬁCKOﬁ MaTCMaTHKH, LHCHHOCTHOC OTHOIICHHCK
JOCTHKCHUAM pOCCHﬁCKHX MAaTCMATHUKOB H pOCCHﬁCKOﬁ MaTEeMaTHUYECKOM ITKOJIBI,
HCIIOJIB30BaHHUC 3THUX I[OCTI/I)KGHI/Iﬁ B IPYIUX HAYKaXx, TCXHOJIOTHUAX, C(i)ean O9KOHOMMKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCHIMCKOT0 Hapoaa, CPOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, 3THUYECKOTO IIOBEIEHHS, CBA3AHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKH U JESATEIBHOCTBIO YUYEHOIO, OCO3HAHHWE JIMYHOIO
BKJIaJla B IOCTPOCHHE YCTOWYUBOTO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJay, pEUIeHUH, pPACCYXKACHHUH, BOCHPUUMYHUBOCTHK
MaTeMaTHYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCNATAHUS:

c(hOpPMHUPOBAHHOCTh YMEHHUS NMPUMEHSATh MAaTEMAaTHUYECKHWE 3HAHUSI B HMHTEpecax
3I0pOBOTO0 M 0€30MacHoro oOpas3a >KWU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0pOBOE TMHTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHM U OTHbIXa,
peryispHas Guznueckas akTUBHOCTD), (U3MUECKOE COBEPIICHCTBOBAHUE TIPHU 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIIbHOMU IEATEIBHOCTBIO;

6) TPy10BOT0 BOCIIMTAHMS:
TOTOBHOCTH K TPY/AY, OCO3HAHHE IIEHHOCTH TPYHOIIOOHUS, MHTEPEC K PasInIHbIM
cepam poheCCHOHATBHON NEATENLHOCTH, CBI3aHHBEIM C MaTEMATUKON U €€



MPWIOKEHUSIMA, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymieit mpodeccun
U peajn30BBIBaTh COOCTBEHHBbIC J>KM3HCHHBIC ILIaHBI, TOTOBHOCTH W CIIOCOOHOCTHK
MaTeMaTHYECKOMY OOpPa30BaHHUIO M CaMOOOpa30BaHUIO HA MPOTSHKCHUH BCEH KHM3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PCIICHUH MPAKTHYSCKUX 3a7ad MaTEMaTHYECKOM
HaIPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKON KYJIbTYPHl, TOHUMaHNE BIUSHUS COIMATBHO-
HYKOHOMHYECKUX MPOIIECCOB HA COCTOSIHUE MTPUPOTHON U COIUAIILHON CPeIbl, OCO3HAHUE
r100aTpbHOTO  XapakTepa HKOJIOTHMYECKUX TpoOJieM, OpHCHTAlHUs Ha MPUMCHEHHE
MaTeMaTHUECKUX 3HAaHWW JUIsi peleHHsl 3a7ad B OO0JAacTH OKPYXKAIOUIEH Cpembl,
IUTAHUPOBAHKE TIOCTYITKOB W OICHKH WX BO3MOXKHBIX IMOCIEIACTBHHA JIJI OKPYIKAIOMICH

CpCIbI;

8) HeHHOCTH HAYYHOT'O TIO3HAHMA:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTUKHU, TOHUMAHUE MAaTEMAaTUYECKOM HAyKH KaK
cepbl YeIOBEUECKON AESITEIbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYUMOCTHU JIJISl Pa3BUTHUS
LIUBUIM3A[UH, OBJAJICHUE S3BIKOM MAaT€MaTUKM M MaTeMaTHYeCKOM KYJIbTYpPOH Kak
CpPEICTBOM  T[O3HaHUS  MHpA,  TOTOBHOCTh  OCYILECTBIATH  MPOEKTHYIOU
UCCJIEIOBATENBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDI

B pesynbTaTte ocBOSHUS TPOrpaMMBbI TT0 MaTEeMaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMupoBaHbl METapeAMETHBIE Pe3yJIbTaThl,
XapaKTepU3yIIIHeCs: OBJIAJCHUEM YHHBEPCAIbHBIMU TMMO3HABATEIBHBIMU JICUCTBUSIMH,
YHUBEPCATbHBIMA  KOMMYHUKATUBHBIMH  JIEUCTBHSIMH W YHHBEPCAIbHBIMU
PETYISTUBHBIMU JACHUCTBUSMU.

Ilo3naBaTeibHbIe YHUBEPCAJIbHbIE YYeOHbIEC HeCTBUS
ba3zoBble Jjoruyeckune 1eMCTBUA:

BBUSIBIISITh W XapAaKTEPU30BaTh CYILIECTBEHHBIE TMPU3HAKKM MAaTEeMaTUYECKHUX
OOBEKTOB, MOHSATUM, OTHONICHUU MEXIYy MOHATUSIMH, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUM, YCTAaHABIMBATh CYIIECTBEHHBIM MpPU3HAK KIACCU(PUKAIIUU, OCHOBAHUS IS
00001IIeHNS ¥ CPAaBHEHH S, KPUTEPUU TTPOBOIUMOTO aHAJIN3a;

BOCIIPHUHUMATH, ((OPMYIUPOBATH M IPEOOPA3OBBIBATE CYKJICHUS: YTBEPAUTEIHHBIC
U OTpUIATEIbHbIE, EAUHUYHBIE, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M UM IMPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOJIOJCHUSAX U YTBEPXKACHUAX, MpeajaraTh KPUTCPUH IS
BBISIBJICHUS] 3AKOHOMEPHOCTEW U ITPOTUBOPEUHNIA;

JieaTh BBIBOJIBI C MCIIOIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIFOUYEHUH, YMO3AKJIIOUCHUH 10 aHAJIOTUH;



MPOBOJIUTH CAMOCTOSTEIBLHO JIOKA3aTeILCTBA MATEMATHYCCKUX YTBEPIKICHUMA
(mpsiMble ¥ OT TPOTHUBHOTO), BBICTPAWBATh aApPTYMEHTAIMIO, MPUBOAHWTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BHIBOIBI;

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHus, BEIOMpAaTh HAauOoJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KPUTEPUEB).

Ba3oBnle ucciaenoBarejabCKue 1eCTBUA.

WCMOJIb30BaTh BOIPOCHI KAaK HCCIEAOBATEIILCKUM HWHCTPYMEHT ITO3HAHHS,
dbopMyIHpOBaTh BOMPOCH, (PUKCHUPYIOIIKE MPOTUBOPEUHE, MPoOIeMy, YCTaHABIUBATh
HMCKOMOE M JJaHHOE, (HOPMUPOBATH TUIIOTE3Y, API'YMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, WCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCMOCTEH MEXKTy 00BEKTaMHU, SIBICHUSAMU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (hopMynHpoBaTh O0O0OOIIEHHUS M BBIBOABI 110 pPe3yjbTaTaMm
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOIYUYEHHBIX
pe3yJIbTaTOB, BRIBOJAOB M OOOOIICHUI;

IIPOTHO3UPOBATh BO3MOKHO€ pPa3BUTHUE TMPOLIECCA, a TAaKXKE BBIJBUTAThH
MPEIOIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanumeii:

BBISIBJIAITH 1e(DUIUTHI HH(OPMALIUHY, JAHHBIX, HEOOXOAUMBIX JIJIs1 OTBETA Ha BOIPOC
U JJIA peuieHus 3a/1auu;

BbIOMpaTh HH(OPMALMIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh UM MHTEPIPETUPOBATh MH(POPMALMIO PA3IMYHBIX BUAOB U (Hopm
IIPE/ICTABIICHHUS];

CTPYKTYpUpOBaTh HWH(GOPMALIMIO, MPEICTaBIsATh €€ B pa3iuyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HAJA&KHOCTh MH(GOPMALMU MO CaAMOCTOSITENILHO CHOPMYJIUPOBAHHBIM
KpUTEpHUsIM, CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIEe JeHCTBUSA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKICHUS B COOTBETCTBUM C YCIOBHSIMHU
U 1EJISIMU OOIIIEHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PelIeHUs 3a1adi, KOMMEHTHPOBAThH
MOJIYYCHHBINA PE3YJIbTAT;

B XOJie¢ OOCYXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKTAa€MON TEMBI,
poOJIeMBI, pPeIIaeMOl 3a/layy, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA TOWCK PEIICHUS,
COTOCTAaBIISATh CBOM CYXKJEHUS C CYXICHUSMU JPYTMX YYaCTHUKOB JIMAJIOTA,
OoOHapy>KHUBaTh Pa3InYUEe M CXOJACTBO IMO3UIINHA, B KOPPEKTHOU PopMme hopMyTupoBaTh
pa3HOTIACHsl, CBOU BO3PAKCHUS,

MPEACTABIATh PE3yJbTAaThl PEMICHUS 3a7a4yd, SKCIEPUMEHTa, WCCIEIOBaHNUS,
MPOEKTa, CaMOCTOSITENIbHO BHIOWpPATh (opMaT BBICTYIUICHUS C YYE€TOM 3aj1a4
MPE3eHTAINN U OCOOCHHOCTEH ayAUTOPHH.



PerynsitTuBHble YHHBepPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusamnus:

COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 33]1a4H, BRIOUPATH CIIOCO0 PEIICHUS C YIETOM
UMEIOIIUXCS PECYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTbh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOUW MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

BIIQJICTh HABBIKAMH ITO3HABATEIBHON pedICKCHM KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUA U MBICIUTENbHBIX MPOIECCOB, HX PE3ylbTaTOB, BIAACTh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TpoIlecca M pe3ysibTara perieHUus MaTeMaTHYeCKOU
3aJlaui;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPU PEIICHWW 3aadH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX,
HalJICHHBIX OIMHOOK, BEISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJIbTaTa IEIU M YCIOBUSIM, OOBSICHATH MPUUMHBI
JOCTHXKEHUS WM HEJOCTHXKEHUS PEe3yJIbTAaTOB JIEATEILHOCTH, HAXOJUTh OLIUOKY, TaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1eATEIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHAUBUAYAJILHON pabOThI
Opy  pEHIeHHH Yy4eOHBbIX 3ajay, MPUHUMATh I1I€JIb COBMECTHOM JEeSTEIbHOCTH,
IUIAHUPOBATh OPTAaHM3AIMI0 COBMECTHOM pabOTBI, pacupeneisaTh BUIbI padoT,
JIOTOBApUBAThCA, OOCYX JaTh MPOIECC W pe3ylbTrar paboThl, 0000IaTh MHEHHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpyNmoBbIX ¢Gopmax paboTel (0OCykIeHus, OOMEH MHEHHUI,
«MO3TOBBIE ITYPMbD» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PabOThI U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIa/aa B OOIINI
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMO/ICHCTBHUS.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS MPOTPAMMbI IO MaTeMaTWKe Ha 0a30BOM
YPOBHE Ha YPOBHE CpEJIHEro 0011ero o0pa3oBaHMs MPEACTABICHBI M0 roJaM 00y4YeHus
B PaMKax OTJIEJbHBIX yU€OHBIX KYpPCOB B COOTBETCTBYIOIIMX pasiejiaX MPOrpaMMbIIO
MaTEMATHKE.
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPANU HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

MNOACHUTEJIBHAA 3AIITMCKA

VYuebHsbIil kypc «Anredpa U Hayaia MaTEMAaTUYECKOTO aHAN3a» SIBISIETCS] OJTHUM
U3 HauOoJiee 3HAUYUMBIX B MPOTPaMME€ CPEIHEro 00IIero oOpa3oBaHUSs, MOCKOJIBKY,C
OJIHOM CTOpPOHBI, OH OOECHEYMBACT WHCTPYMEHTAJbHYIO 0a3zy JUIsl W3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, @ C JPYrol CTOPOHBI, (QOPMHUPYET JIOTUYECKOCH
aOCTpaKTHOE MBIIUICHHE OOyYaronuxcsi Ha YpOBHE, HEOOXOJIMMOM [IJIsi OCBOCHUS
y4eOHBIX KypcOB MH(QOPMATHKH, OOIIECTBO3ZHAHUS, UCTOPUHU, CIOBECHOCTH. B pamkax
yueOHOro Kypca «AnreOpa M Hauyajga MaTeMaTHYECKOTO aHaiu3a» oO0ydaroluecs
OBJIaJICBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HAYKH, KOTOpasi pOpMyJIMpPYyET CBOU
JOCTHKEHHSI B MaTEMaTUUYECKOI (opme.

VY4eOHbIil Kypc anreOpbl ¥ Hauajl MaTEMaTHYECKOT0 aHAJIM3a 3aKJIabIBAET OCHOBY
JUIsl YCHEIIHOTO OBJAJICHUS 3aKOHAMU (PU3MKH, XUMHH, OWOJOTUH, TOHUMAHHUS
OCHOBHBIX  TEHJCHLIMA JKOHOMUKM M  OOLIECTBEHHOW  U3HHU, IO3BOJIAET
OPUEHTHPOBATbCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,

YBEPEHHO HMCIOJIb30BaTh WX B MOBCEAHEBHOM XKM3HH. B TOXe Bpemsi OBJaJieHUE
aOCTpaKTHBIMU U JIOTUYECKU CTPOIMMH MaTEMaTUUYECKMMU KOHCTPYKLHSIMU Pa3BUBAET
YMEHUE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH YTBEPXKICHHS,
UCIOJb30BaTh 0000IEHNE W KOHKPETHU3alMio, aOCTparupoBaHUE M aAHAJIOTHUIO,
(opMupyeT KpeaTUBHOE U KPUTUYECKOE MBILIUIEHHE. B X0/1€ n3yuenus anreOpbl 1 Havas

MaTeMaTUYECKOTO aHaJIN3a Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus 00yJaronimuecs
MOJIY4arOT HOBBIA ONBIT PEUICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOATEIBHOTO OCTPOCHUS

MaTEMaTUYECKUX MOJIEJIEH pealbHbIX CUTYallMi U UHTEPNPETALUU MOTYyYEHHbIX
pEelIeHM, 3HAaKOMATCSA C MpUMEpaMu MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE,
HAyKe U B UICKYCCTBE, C BBIAAIOIIMMUCA MAaTEMAaTUYECKUMH OTKPBITUAMU U UX aBTOPAMH.

VYyeOHbli Kypc anredpbl 1 Havyajl MaTEMaTHYECKOTo aHaiu3a o0Jaaaet
3HAYNTEIBHBIM BOCIIUTATEIBHBIM ITOTEHIMAJIOM, KOTOPBIM peaqu3yeTcss KaK 4epe3
y4eOHbII MaTepHall, ClOCOOCTBYIOIUNA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI, TAK
1 yepe3 crnenuduky ydeOHOl JesTebHOCTH, TPeOyroled caMOCTOsITEIbHOCTH,
AKKypaTHOCTH, IPOAOJKUTEIBHON KOHIIEHTPAll BHUMAHUS U OTBETCTBEHHOCTHU

3a MOJIYYEHHBIN pe3yJIbTaT.

B ocHoBe Meronuku oOyueHus anreOpe M HayajllaM MaT€MaTHYEeCKOro aHaln3a
JICKUT JIEATEIbHOCTHBIA MPUHIUIT 00YYESHUSI.

B cTpykType nporpammsl o ajareOpe 1 HayaiaMm aHaJIu3a BBIACTSIOTCS CIeIyIOIIne
coJiepKaTelIbHO-MeToIuYecKre JUHUM: «Yucna W BeUUCHCHUS», «DyHKIMM U
rpadukn», «YpaBHEHUS HW HEpaBEHCTBa», «Hadama wmaTeMaTHYeCKOTO aHaIn3ay,
«MHoOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpPKATEIbHO-METOJUYECKUE JIMHUU
U3y4aloTCsl Ha NPOTSHKEHMHM JBYX JIeT OOy4YeHHsl Ha YpOBHE CpEIHEro oOIero
o0pa30BaHMsl, €CTECTBEHHO JOMOIHSS APYT Apyra U MOCTEINEHHO HACHIIASICh HOBBIMU
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TeMaMHu U pasnenamu. JJaHHBIM yuyeOHBIH KypC SBISETCS MHTETPATUBHBIM, MOCKOJIBKY
oOBeuHSET B cebe cojiepKaHWe HECKOJIbKUX MaTEeMaTHYECKUX NUCLMIUIMH: anredpa,
TPUTOHOMETPHS, MAaTEMAaTUUECKUI aHAJIU3, TEOPUSI MHOXKECTB U Apyrue. Ilo mepe Toro
KaK o0ydJaromecss OBJIQJEBAIOT BCE OoJiee HMIMPOKUM MaTEeMAaTUYECKUM armapaToM,y
HUX TOCHEoBaTeNbHO (opMUpyeTCs U COBEPUICHCTBYETCS YMEHHE CTPOUTH
MAaTeMaTHYECKYI0 MOJENb pPEAIbHOM CUTyallUH, NPUMEHATH 3HAHUSA, IIOJyYCHHBIE
B yueOHOM Kypce «Anredpa W Hadajga MaTEeMaTHMYECKOTO aHalIM3ay, IS PElIeHUs
CaMOCTOATENbHO  CHOPMYJIMPOBAHHOM  MaTEeMaTHYECKOM  3ajayd, a  3aTeM
WHTEPIIPETUPOBATH MOJYYEHHBIN pE3yJIbTarT.

ConepxarenpHO-MeTOANYECKAsT JUHUA «Yucna ¢ BBIYMCICHUS» 3aBEPIIACT
¢bopMUpOBaHHE HABBIKOB HCIIOJNIB30BAHUSA JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOTO o0rmiero obpaszoBanusi. Ha ypoBHe cpeaHero ooOiero
oOpa3oBaHMs 0c000€ BHUMaHUeE yaenseTcs (GOpMUPOBAHUIO POUYHBIX BEIUUCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0d MCIHOJb30BaHUE pPa3iIUYHbIX (OPM  3aluch
JEUCTBUTEIBHOTO YHUCIIA, YMEHUE PAlMOHAIBHO BBITOJIHATH ACUCTBUSA C HUMHM, JIE€TIATh
OPUKHUJKY, OLIEHUBATh pe3yibTar. OOydaromuecs MOJydaroT HaBBIKM MPUOIMKEHHBIX
BBIYMCJICHU, BBIMIOJHEHUS JCHCTBUI C YUCIaMU, 3alIMCAHHBIMU B CTaHAAPTHOU opMme,
VICITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTaHT, OLIEHUBAHMS YHCIIOBBIX BBIPAKEHUN.

ConepxarenpHass JMHHAS ~ «YPaBHEHMS UM HEPABEHCTBA»  peaju3yeTcs Ha
IOPOTSHKEHUU BCero oOydeHHUs Ha YPOBHE CPEIHEro o0Iero oopazoBaHusi, NOCKOJIbKYB
KOKIOM pasferne IMporpaMMbl IPEAYCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3ajad.
OOyyaroiuecs: OBJIa€BAIOT PA3IUYHBIMU METOJAMU PEIICHUS 1IENbIX, PALMOHATbHBIX,
UPpPalMOHAIBHBIX, TOKA3aTEbHBIX, JOrapu(pMUUECKUX U TPUTOHOMETPUIECKUX YPABHEHUH,
HEpPaBEHCTB U uX cucteM. [lomydueHHbIe yMEeHHUs UCHIONB3YIOTCS PU UCCIIEA0BAHUN (DYHKIMIA
C IOMOUIBIO IPOU3BOJHOM, PEIICHWHM NPHUKIAIHBIX 3aJa4 W 3a1a4 Ha HaxXO0XICHUE
HauWOOJIBIIIUX W HAWMEHBINIUX 3Ha4YeHWM ¢GyHKUUU. JlaHHas conep)kaTtelbHas JIMHHUS
BKJIIOYAET B ceOsl Takke (OpMHUPOBAHME YMEHHI BBINOJHATH PACUETHI MO (PopMmyiiam,
npeoOpa3oBaHusl LIEbIX, PALMOHAIBHBIX, WPPALMOHAIBHBIX U TPUTOHOMETPUUYECKHUX
BBIPOKEHM, a TakXe BBIPAXEHU, coJep)KallluX CTENeHUu U jorapudmel. braarogaps
U3YUYEHHUIO anre0pandyeckoro Marepuana MpPOUCXOAUT  JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO U a0CTPAKTHOTO MBINIICHUS 00y4arommxcs, GOpMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX PacCyXJI€HUW, pabOTbl C CUMBOJIBHBIMH (OpMaMu, MPEACTABICHHUS
3aKOHOMEPHOCTEW U 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Ajredpa npezjiaraer
3 peKTUBHBIC HHCTPYMEHTHI JIs peILICHHsI MPAKTUYECKHUX U €CTECTBEHHO-HAYYHbIX 337134,
HarJSIIHO AEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenpHo-MeTOoAMYecKass JUHUSA  «DyHKIMM U TpaduKuU»  TECHO
neperyieTaeTcs ¢ IpyruMH JIMHUSMHU y4eOHOIrO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  NOCJIENOBATEIIBHOCTh  M3Y4Y€HHs  marepuana. l3yueHume  CTeneHHOW,
MOKAa3aTeJIbHON, JTOTapu(PMUIECKON M TPUTOHOMETPUUYECKUX (DYHKIIMMA, UX CBONCTB U
rpauKOB, UCIIOIb30BaHUE (PYHKIIU U1 pelIeHus 3a]1a4 U3 IPYTUX Y4eOHBIXIIPEAMETOB
Y peajbHOM )KM3HU TECHO CBA3AHO KAaK C MAaTEMATUYECKUM AHAJIM30M, TaK U
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C peleHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMAHUE YACNIAETCS
(GbOopMUPOBAHUIO YMEHHSI BhIpaxaTh (POpMyJiaMy 3aBUCUMOCTH MEXKY Pa3INuHbIMU
BEJIMYMHAMH, UCCIIEJIOBATh MOJy4YeHHbIE (YHKIUH, CTPOUTHh MX Tpaduku. Martepuan
COJIEp>KaTENbHOM JIMHUY HAIEJICH Ha Pa3BUTHE YMEHUN U HaBBIKOB, MO3BOJISIONINX
BBIp@XaTh 3aBUCUMOCTH MEXKIY BEIMYUHAMH B Pa3TUYHON opMe: aHATUTUIECKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnocoocTByeT pa3BUTHIO alTOPUTMHUECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCII0JIb30BAHUIO aHAJIOTHIA.
CopepxarenpHass suHui «Hagama wmarematmdyeckoro aHanmusa» TMO3BOJSET
CYUIECTBEHHO PaCIIMPHUTh KPYr KaKk MaTeMaTHUYECKHUX, TaK M MPUKIATHBIX 3a]ad,
JOCTYMHBIX 00YYaIOUIMMCsl, Y KOTOPBIX MOSIBISIETCA BO3MOXKHOCTb MCCIIEI0BATh U
CTpOUTHh Tpaduku (YHKIHM, OMpPEaensaTh WX HauOOJbIINEe W HAUMEHbBIINE 3HAUCHHUS,
BBIUUCIIATh IUIOMAAN (QUIyp U OOBEMBI TEN, HAXOJUTh CKOPOCTH U YCKOPEHHUS
nporeccoB. CojeprkaTenbHas JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOCHHS
MaTEeMaTHYECKUX MOJENIel PeanbHBbIX CUTYallHid, HAaXOXJACHUS HAWIYYIIEero PEIIeHUs
B TPUKIATHBIX, B TOM YHCII€ COLMAIbHO-d)KOHOMUYECKUX, 3a7adax.3HaKOMCTBO
C OCHOBaMH MAaTEMaTHYECKOTO aHalnh3a CIIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOTO,
(GOopManbHO-IOTHYECKOTO M KPEAaTUBHOTO MBIIIICHHUS, (OPMUPOBAHUIO YMEHUH
pacro3HaBaTh MPOSBICHNUS 3aKOHOB MAaTEMaTHUKU B HAayKe, TEXHHKE M MCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIIAIONIMXCS Pe3yibTaTax, MOJTYYCHHBIX B XOJI€ Pa3BUTHS
MaTEeMaTHKHU KaK HayKH, U UX aBTOpax.

CopepxarenpHO-MeTOIMYECKasT JHUHUA «MHOXECTBa U JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA DJIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTHKO-MHOKECTBEHHBIE MTPEICTABICHHS
NPOHU3BIBAIOT BECh KypC IIKOJBRHOM MaTeMaTHMKH W TpeiaraloT HamOosee
YHHUBEPCAJIbHBIN SI3bIK, OOBEAMHSIONINNA BCE pa3fesibl MaTeMaTHKU U €€ MPUIIOKEHUH,
OHU CBSI3BIBAIOT pa3HbIE MaTeMaTHUECKHWe IUCIHUIUIMHBI B enuHoe 1enoe. [loatomy
BaYKHO J1aTh BO3MOKHOCTh 00YyJaroIIeMycsl IOHUMaTh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK
COBPEMEHHOW MaTEeMaTHKHU U HCTIOIh30BAaTh €T0 IS BRIPAKEHUSI CBOMX MBICTICH.

B y4ueOHOM Kypce «Anrebpa v Hayaia MaTeMaTHIECKOTO aHalu3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMAaTHUYECKOTO MOJICITMPOBAHMS, KOTOPBIE MPHU3BaHbI C(HOPMHUPOBATH
HaBBIKU TIOCTPOCHUSI MOJENEN peajbHBIX CUTYyalluld, HMCCIEAOBAaHUS JITHX MOJEIEC
MOMOIIBIO ammapaTa aiareOpbl W MaTeMaTUYecKOro aHaiu3a W HHTEePIpeTaluu
MOJyYEHHBIX pPE3yJabTaTOB. TakWe 3aJaHus BIUICTEHHl B KaXKIbIM M3 pPa3eoB
POrpaMMBbI, MOCKOJIBKY BECh MaTepHal y4eOHOTO Kypca HIMPOKO HCIIONIB3YeTCs s
pelieHus TPHUKIAAHBIX 3amad. [Ipu  pemieHMM peanbHBIX MPAKTUYECKUX 33734
oOyuJaroluecs: pa3BUBAIOT HAOIIOJATENIEHOCTh, YMEHHUE HAaXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, WCIOJB30BaTh aHAJOTHIO, O0000IaTh ¥ KOHKPETU3HPOBAThH
npobiieMy. JlesTensHOCTh TI0 (DOPMHUPOBAHHMIO HABBHIKOB PEUICHHS MPHUKIAIHBIX 3a7ad
OpraHu3yeTcsi B IMpoIecce M3YYCHHS BCEX TeM ydeOHOro Kypca «Anredpa W Hadaa
MaTEeMaTHYECKOTO aHaTTNU3ay.

OO611ee YnCI0 YacoB, PEKOMEHIOBAHHBIX JJIs1 U3YUYEHUs1 y4eOHOTo Kypca «Anredpa
Y Hauaja MatemMaTudeckoro ananuza», — 170 gacoB: B 10 kiacce — 68 yacoB (2 yaca
B Henenmo), B 11 kiacce —102 vaca (3 yaca B Heziedo).
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COAEPXKXAHUE OBYUEHUA

10 KJIACC
Yucaa v BbIYUCTICHUSA

PaunonaneHpie uyncna. OOBIKHOBEHHBIE M JIECSATHUYHBIE JpOOH, MPOLIEHTHI,
OECKOHEUYHbIE NIEPUOANYECKUE APOOH. ApUPMETHUECKHUE ONEpALlMU C PallMOHAIBHBIMU
YHcliaMH, peoOpa3oBaHus YUCIOBBIX BhIpaxeHuil. [Ipumenenne npoOeit U MpoOLEeHTOB
JUISL PELICHUS TPUKIAAHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIEH 3HAHUUN U PEATbHOU KU3HH.

JleyicTBuTENnbHBIE  4uWcia.  PanuoHanpHblE W HppalMOHAJIBHBIE  YHCIIA.
ApudpmeTnueckue omnepanuu ¢ JEHCTBUTENIbHbIMM  uHuciaMu. [IpubnmxEéHnble
BBIYMCIICHHUS, IPABUJIA OKPYTJICHHUS], IPUKHJIKA U OLIEHKA PE3YJIbTATA BHIYMCIICHHM.

Crenens ¢ nenbiM nokazateneM. CtanmapTHas gopma 3amucH JEHCTBUTENBLHOTO
yucna. Hcnonb3zoBanue mnoaxondmiend (oOpMbl 3alHUCH JEHCTBUTENBHBIX YHCEN IS
pelIeHUs TPAKTUYECKUX 3a7a4 U NPEICTaBICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypajdbHOUM cTeneHu. JlelcTBus ¢ apupMeTHIeCKUMU
KOPHSIMU HaTypaJIbHOM CTENIEHHU.

CHHyC, KOCMHYC W TaHI€HC YHMCJIIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
apPKTaHI'€HC YMCIJIOBOIO ApryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa u TOXK/1€CTBEHHBIE IPEOOPA30BaAHUSI.

[IpeoOpa3oBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHuE, KOpEHb ypaBHEHUA. HepaBeHCTBO, penieHue HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-PAMOHATIEHBIX YPaBHEHUHN 1 HEPABEHCTB.

Pemenne nppanimoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

[IprumeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a]a4
U3 pa3IMYHbIX 00JacTel HAYKU U peaibHOM KU3HU.

DOyHKUMH U TPaPUKH

OynkIius, cnocoosl 3amanus pynkiuu. ['padux Pynkmuu. BzaumuHo obOpaTHbie
byHKINN.

OO6nacth ompeneleHUss ¥ MHOXKeCTBO 3HaueHwi (ynkiun. Hymu dyskmmm.
[TpomexxyTku 3HAaKONOCTOSIHCTBA. UETHBIC M HEUETHBIE (PYHKITUU.

CrenenHast GyHKIHS ¢ HATYpaJbHBIM H IICNIBIM MOKa3aTeneM. E€ cBoiicTBa
rpaduk. CBoiicTBa u rpaduk KOpHS N-0i CTETICHH.

TpuronomeTpryeckast OKpyKHOCTb, ONPEACIICHUE TPUTOHOMETPHUUECKUX (PYHKITHI
YHICIIOBOTO apTyMEHTA.

Hauyaia MmaTeMaTH4eCKOIro aHaJIMu3a
ITocimenoBaTenbHOCTH, CIOCOOBI 3a4aHus IIOCIEA0BATEIbHOCTEH. MOHOTOHHBIE
MMOCJIEIOBATEIILHOCTH.
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ApudmeTrnueckas U TreoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuueckas mnporpeccusa. Cymma O€CKOHEYHO YOBIBAIOLIEH TeOMETpUYEeCKOn
nporpeccun. @opmyiia CI0KHBIX MPOLIEHTOB. Mcroyib30BaHKe IPOrPECCU AJI PELICHHUS
peanbHbIX 33]1a4 NPUKIAJTHOIO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoecTBO, omnepauud Haj MHOXecTBamu. Jlmarpammel — Oitnepa—BenHa.
[IpumeHeHne TEOPETHUKO-MHOXKECTBEHHOIO —armapara Uil OIKHCAHWS  PeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a71a4 U3 IPYTUX yUSOHBIX IPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, 10KA3aTENbCTBO.

11 KJIACC

Yuciia v BbIYUCICHUS
Harypanbhbie u nenblie uncna. [Ipu3Haku AETMMOCTH LENBIX YHACEIL.
CreneHs ¢ pallMOHAIBHBIM TOKa3aTenaeM. CBOWCTBA CTENCHU.
Jlorapudm uncna. Jlecaruunblie U HaTypajibHbIE JOTapU(PMBI.

YpaBHeHMs U HEPAaBEHCTBA

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

[IpeoOpazoBaHue BBIPAKEHUN, COAEPKAIIMX CTENEHW C  PAUOHAIBHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3arenbHbIE YpPaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEHUS! U HEPABEHCTBA.

CucreMbl TMHENHBIX ypaBHEHUM. PemeHne mpuKIagHbIX 3a4ad C IMOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPaBHCHUM.

CucTeMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMmenenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX
3a/1a4 U 3a71a4 U3 Pa3IMuHbIX 00JacTel HAyKU U peaibHOM KU3HHU.

DOyHKUMHU U TPAPUKH

Oyukuus. [lepuonnueckue ¢QyHkuuu. [IpomMexxyTkM MOHOTOHHOCTH (DYHKIUU.
MakcumyMbl 1 MUHUMYMBI (pyHKIIMU. Hanbosbiee 1 HauMeHblliee 3HauyeHue (QyHKINH
Ha IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPAPUKH.

[lokazatenbHass u JjorapudpmMuyeckas (QyHKIUU, HX CBOMCTBA M rpaduKH.

Hcnonp3oBanue rpadukoB GyHKINN 17151 pEIICHUS YPAaBHEHUHN U THHEHHBIX CHCTEM.

Hcnonb3oBanne rpadukoB (yHKUMNA AJI1  UCCIENOBaHHUS IMPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE BOSHUKAIOT IPU PELICHUH 3aa4 U3 APYTUX yUSOHBIXIIPEIMETOB
Y PEAIbHOU KU3HU.

Hayajia MaTeMaTH4YeCKOro aHAJIM3a
HenpepeiBable ¢(yHKIMu. MeTon HWHTEpBAJOB MJi pEIICHHS HEPaBEHCTB.
[IpousBoanas pynkuuu. 'eomerprueckuii U GU3NUECKUN CMBICT POU3BOTHOM.
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[IpousBoaubie 3eMeHTapHBIX QYHKINI. DOpMyIbl HAX0XKAECHUS TPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (QDYHKIHI.

[IpumeHeHne TPOM3BOJHOM K HCCIEAOBAHUIO (PYHKIIMM Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoskaeHne HanOobIIero 1 HANMEHBIIETO 3HAaYEeHHST (PYHKIIMU Ha OTPE3Ke.

[IpumeHeHne npor3BOIHOM ISl HAXOKIEHHUS HAWTy4lIero peieH s B IPUKIaIHbIX
3aJja4ax, JUIsl ONPECIIEHUs CKOPOCTH MPOLIECCa, 3aJaHHOTO (popMyInoi min rpaduKoM.

[lepBoobOpasnas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMmeTpuyeckuii U (GU3NYECKU CMbICI. BpluucieHne uHTerpaia
o ¢popmyne Herorona—JleriOHuia.

INPEAMETHBIE PE3YJIBTATbBI

K koniy o6yuenus B 10 kiacce o0ydaroniuics MojJyqduT CICAYIOMKE MPeIMETHBIC
pe3yabTaThl:

Yucjia v BIYUCTEHUS

OTIEpUPOBATH MOHATHAMU: PAIIMOHATBHOE M JIEHCTBUTEIIHPHOE YUCII0, OOBIKHOBEHHAS
U JICCATUYHAS IPOOb, TPOILICHTHI;

BBITIOJTHATH apU(METUUSCKHUE OMEpPalliU C PAIMOHAIBHBIMU U JACHCTBUTEIHHBIMA
YUCIIaMU;

BBITIOJTHSTH TPUOJIMKEHHBIC BRIYUCIICHHS, CITONB3YS MPABHIIa OKPYTJICHHUS, JIeIaTh
MPUKUJKY U OLIEHKY pe3yJIbTaTa BHIYMCIICHHI;

OTepUpOBaTh MOHSATUSMU: CTENEHb C LIETBIM TOKa3aTesieM, CTaHaapTHas dopma
3aiCH  JIEUCTBUTEIBLHOTO YHCIA, KOPEHb HATypajlbHOM CTENEeHH, HCIOJIb30BaTh
MOIXOIAIIYI0 POPMY 3aIMCH ICUCTBUTEIBHBIX YUCEIT IJIsl PEeIIEHUS TPAKTUYECKUX 3a1a4
U TIPE/ICTABIICHUS JIaHHBIX;

OTepUpPOBaTh TOHATUSIMHU: CHHYC, KOCMHYC M TaHI'€HC MPOU3BOJBLHOIO yrija,
UCIIOJI30BaTh 3alUCh MPOU3BOJIBHOTO YIJIa Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE
byHKINN.

YpaBHeHHS U HEPABEHCTBA:

ONEPUPOBATh IOHATHUSAMU: TOXKIECTBO, YpPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAJIBHOE, HUPPALMOHAIBHOE YPaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHUE;

BBINIOJIHATh MPeoOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUH M pelaTh
TPUTOHOMETPUYECKNE YPABHEHUS,

BBIMOJHATH MPEOOpa3oBaHUsl LIENBbIX, PAUUOHAIBHBIX M HPPaLMOHAIBHBIX
BBIPDQKEHUN W pPEIlaTb OCHOBHBIE THIIBI LEJIBIX, PALMOHAIBHBIX M UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS W HEPABEHCTBA [UI PELICHUS MAaTEMaTUYECKUX 3a7ad U
3aJlay U3 pa3au4HbIX 001acTel HAyKH U peaabHOM KU3HU;

MOJIETTUPOBATh pealIbHbIE CUTYallMU Ha SI3bIKE ajreOpbl, COCTABISATH BBIPAKEHUS,
YPaBHEHHUsI, HEPABEHCTBA I10 YCJIOBUIO 3aJayd, HCCIEI0BaTh IOCTPOCHHBIE MOJEIU
C UCIIOJIb30BAHHUEM allfapara ajareopsl.
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DOyHKIMU U TPAPUKHU:

ONEepUPOBATh MOHATHAMM: (YyHKLUSA, CIOCOOBI 3aaaHus (QYHKIUM, 001acTh
OIIpPENETICHUS U MHOKECTBO 3HAYCHUN (QYHKIMH, rpaduK PyHKIIMH, B3aUMHO OOpaTHBIE
bynxmy;

OTIEpUPOBATH TMOHATHUSAMHU: YETHOCTh M HEUETHOCTh (YHKIMH, HYIH (DYHKIIHUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku GyHKIUHN JJIs pEIICHUs ypaBHEHUMH;

CTPOUTh M YHUTaTh Tpaduku JITUHEHHOW (YHKIMHM, KBagpaTUIHOW (PyHKIHUH,
CTETICHHOU (PYHKIIHH C LEJIbIM [TOKa3aTeseM;

MCIOJNIb30BaTh Tpaduku (GYHKIIUN AJIS UCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH
IpU PELIEHUM 3aJa4 U3 JPYTUX YYEOHBIX MPEIMETOB U PEAJbHOW KU3HU, BBIPAKATH
dbopMynaMu 3aBUCUMOCTH MEXKIY BEIUYUHAMM.

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

OTICpUPOBATh  TOHATHUSAMHU:  TOCIACAOBATEIBHOCTh,  apupMeTHdecKas |
reOMETpPUYECKast MPOTPECCUU;

OTepUPOBAThH MOHATUSMU: OECKOHEUHO yOBIBAIOIIAs TEOMETPUUECKas MPOTPECcCcus,
cymMMa OECKOHEUHO YOBIBAIOIIEH reOMETPUUECKON POrpeECCUu;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA TOCIEAOBATEIBHOCTEH W TPOTPECCHM I pelieHUs
peaNbHBIX 33]1a4 MPUKIATHOTO XapaKTepa.

MHoskxecTBa M JIOTHKA:
OIIEpUPOBATH MOHATUSAMM: MHOXECTBO, OTIEpALIMU HAJl MHOKECTBAMU;
MCTIOJIb30BAaTh T€OPETUKO-MHOKECTBCHHBIN anmnapar ISl ONMUCAHUS PEaIbHBIX
MIPOIICCCOB U SBJICHUH, TIPH PEIICHUH 3aJ1a4 U3 JIPYTUX yIeOHBIX IIPEAMETOB;
ONIEPUPOBATH MOHATUSIMHU: ONIPENICIICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

K xoniry oOyuenus B 11 kiacce o0y4aroniuiicss MOJIy4YHUT CICTYIOIINE MPEIMETHBIC
pe3yabTaThI:

YucJia v BbIYHCITECHHUA:

OIEpUPOBATH MOHATUAMHU: HATYpaJIbHOE, IEJI0€ YHUCIIO, UCHOJIb30BATh MPHU3HAKH
JIEJIMMOCTH 1IEJIBIX YHCEJ, PA3JIOKEHUE YMCIIAa HAa MPOCTHIC MHOXUTEIU JJI PEIICHUS
3aj1a4;

OIIEpUPOBATH MTOHITHUEM: CTEICHD C PALIMOHAIBHBIM ITOKA3ATEIIEM;

OTNepUpPOBaTh TMOHATUSAMU: JiorapudM YHCIA, JECITUYHBIE U HaTypalbHBIC
JorapupMsl.

YpaBHeHUS M HEPABEHCTBA:

NPUMEHSTh CBOMCTBA CTENEHU MAJisi MpeoOpa3oBaHUsl BBIPAXKEHHM, ONEpUPOBATH
MOHATUSAMU: II0KA3aTEJIbHOE YPaBHEHUE W HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
II0KA3aTEJIbHBIX YPABHEHUN Y HEPABEHCTB;

BBINIOJIHATH MPE0OPa30BAHMS BBIPAXKEHUH, COJIEpKAIIUX Jorapu(Mbl, OEPUPOBATH
MNOHATUSIMU: JIOTapU(MHUUECKOE YpaBHEHHWE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIbI
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Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

HaXOJUTh PELICHUS NPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB;

ONEpUpOBATh IMOHATUSMU: CHUCTEMA JIMHEHHBIX YpAaBHEHUHM U €€ pelieHue,
WCIIOJIB30BaTh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PEIICHUS TPAKTUYECKUX 3a]1a4;

HAaXOAUTh PEIICHUS IPOCTEHIIMX CUCTEM M COBOKYIHOCTEM pPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

MOJIEIMPOBAaTh PEAJIbHBIE CUTYallud Ha SA3BIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 3aJ1a4¥, UCCIIEOBATh IIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM amapara ajareOpsl.

DYyHKUMH U TPAPUKH:

OIIEpUPOBATH MOHATHAMU: NEpHOANYEcKas QYHKIUS, IPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKM DSKCTpeMyMa (YHKIMM, HauOOJIblIee W HAUMEHbIIEE 3HAYEHUs
(GYHKIIMM Ha MPOMEXYTKE, UCIONb30BaTh UX JUIS UCCIENOBAaHUS (PYHKLIMHU, 3aJaHHON
rpadukom;

ONEpUPOBaTh  MOHATHSAMM: TpadUKU  IOKA3aTEeNbHOM,  JIOrapu(pMUUYECKOM
U TPUTOHOMETPUYECKUX (YHKIUH, M300pakaTh MX HAa KOOPAMHATHOW IJIOCKOCTH U
UCIIOJIb30BaTh U1 PELICHUS YPAaBHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPJIMHATHOM IUIOCKOCTH TpaUKU JUHEWHBIX YpaBHEHUU U
UCIIOJIb30BaTh UX JUIA PELICHUs CUCTEMBI JIMHEHHBIX YPAaBHEHU;

UCIOJb30BaTh rpaduKku GyHKIUHN 71 UCCIEA0BAaHUS POLECCOB U 3aBUCUMOCTEH
U3 IPYrUX YYEOHBIX JUCLMILINH.

Hauaja maTeMaTH4eCKOro aHAJIN3Aa:

OTNEepUpPOBaTh TOHATUAMM: HeEMpepbiBHAS (DYHKIMS, Npou3BoAHAsS (YHKIIUH,
UCIIOJIb30BAaTh TEOMETPUUYECKUI M (PU3MUECKH CMBICT TPOU3BOJHON [JISi pEIIeHUs
3a/1ay;

HAXOJUTh TPOU3BOJHBIE AJIEMEHTAPHBIX (YHKIMMA, BBIUUCISATH TMPOU3BOHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITUH;

UCIOJIb30BaTh MPOU3BOJHYIO ISl HMCCJIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAaThl HCCIIEIOBAHUS K IIOCTPOCHUIO TPAdUKOB;

UCIIOJIb30BaTh  IPOM3BOJHYK JUII  HAXOXKJICHUS  HAWJIYUILIErO0  pPELICHUs
B IIPUKJIAJIHBIX, B TOM YHUCJIE COIUAIIBHO-DKOHOMHUYECKUX, 33/1a4aX;

OTIepUPOBATH MOHITHSIMU: TIEPBOOOpa3HAs M HHTETPAJL, TOHUMATh T€OMETPUUECKUI
U (PM3UYECKUN CMBICI MHTErpasia;

HaxOJIUTh TEPBOOOPA3HBIC DJIEMEHTAPHBIX (PYHKIWNA, BBIUYUCISATH HHTETPA 1O
dbopmyne Herorona—JIeitOnuiia;

peliath TPUKIAAHBIE 3aJayd, B TOM YHUCIE COIMAJIbHO-3KOHOMHUYECKOIO |
bu3rYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaTU3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  [KonuyecTBo OcHoBHOE cofiepKaHue OcHOBHBIE BU/IbI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yJaroIIMXCs
MHOkeCTBa pallMOHATBHBIX 14 MHOXECTBO, OTICpAITHH Hcnoab30BaTh TEOPETUKO-

W JEUCTBUTENBHBIX YNCEIL.
PanmonanbHble ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOXECTBaMu. JlnarpaMmsl
Ditnepa—BenHa.

PartmonansHubie ynciaa. OOBIKHOBEHHBIE
U JIECATUYHbBIC TPOOU, TPOIICHTHI,
OECKOHEUHbIC IEPUOIUUECKUE APOOH.
Apudmerrnueckue oneparuu

C palMOHaJIbLHBIMU YUCJIAMU,
npeoOpa30BaHUs YUCITOBBIX
BbIpakeHuil. [IpuMenenue npobeit u
MPOLICHTOB JJIsI PEIICHUSI MPUKITIAHBIX
3a71a4 U3 Pa3IMYHbIX OTpaciiel 3HAHUU
Y PEaIIbHOM KU3HMU.

JlencTBUTENBHBIE YUCIIA.
PartmonanbHbie ¥ MppallMOHAJIBHBIC
yucaa. ApupMeTruuecKkue onepauu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xEHHBIE BRIYMCIICHMS, TPaBUIa
OKpYTJICHUsI, MPUKUJIKA U OIICHKA
pe3yJbTaTa BIYUCICHH.

MHOKECTBEHHBIN anmnapar

JUIS1 OMMCAHUA X014 PEIICHUS
MaTeMaTUYECKHX 3a7a4, a TAKKE
pEAIbHBIX MTPOLECCOB U SIBIICHUM,

MIPU PEIICHUU 3a/1a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

OnepupoBarb NOHATUAMM:
palMOHAIILHOE YHCIIO, NEUCTBUTEIBHOE
YUCJI0, OOBIKHOBEHHAS JPO0b,
JecATUYHAs APOOb, MPOIIEHTHI.
BoinoaHaTs apudpmeTnyeckue
OTepaly ¢ pallMOHAIBHBIMU U
JIEWCTBUTEIBLHBIMU YUCIIAMU;
MPUOIMKEHHBIE BEIYUCIICHMUS,
UCIIOJIb3Y MPABUIIA OKPYTIICHHUS.
JleJ1aTh MPUKHUIKY U OLIEHKY
pe3ynbTaTa BBIYMCICHUN.
OnepupoBathb NOHATUSIMH:
TOXIECTBO, ypaBHEHNE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, perieHue
HepaBeHCTBa. MeTo1 HHTEPBaJIOB.
Pemenue nensix u 1poOHO-
paloHaIbHBIX YPAaBHEHUH U
HEPAaBEHCTB

1[EJI0€ ¥ pallMOHAIbHOE YPaBHEHHUE,
HEPaBEHCTBO.

BbinoHATH Npeodpa3oBaHus LETbIX
Y PALIMOHAJIbHBIX BBIPAXKECHHIA.
PemiaTh OCHOBHBIE TUIIBI LIETTBIX
UppaLMOHATIBHBIX YPABHEHUM U
HEPaBEHCTB.

IIpuMeHSATH paliluoHAJIbHBIE
YpaBHEHUS U HEPABEHCTBA

JUISL peILIEHUsT MaTEeMaTUYeCKHX 3a]1a4y
W 33]1a4 U3 pa3JInyHbIX 00J1acTel HAyKH
Y PEAIBHOM KU3HU

®yukiuu U rpadpuku. CTeneHb
C LIEJIBIM ITOKAa3aTesIeM

OyHKIMSA, CIOCOObI 3a1aHus (PYHKITUU.
B3anmuo obpatHbie pynkuuu. ['paduk
(GyHKUIHUU.

OO6nacTp onpeeaeHuss 1 MHOKECTBO
3HaueHui Gpyukiuu. Hynm ¢pyHkimu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA.
YETHble 1 HEYETHBIE QYHKITUH.
CreneHs ¢ LETBIM ITOKA3aTeIIeM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIILHOTO YHCJIA.
Hcnonb3oBanue noaxosiiei opMsl
3aIMCH JICMCTBUTEIILHBIX YHCET

JUIS1 pEILICHUS PAKTUYECKUX 3a1a4

Y MIPEJICTABIICHUS JaHHBIX.

OnepupoBarh NOHATHAMM: QYHKLIHUS,
criocoObI 3aAaHus (PyHKIINMN, B3aUMHO
oOpatHble QYHKIUU, 00JIaCTh
OTIpe/IeTICHUS] 1 MHOXKECTBO 3HAUCHUI
bynkuun, rpaguk GyHKIMH; YETHOCTh
U HEYETHOCTh (DYHKIIMH, HYJIH
GYHKIIAA, TPOMEKYTKH
3HAKOIIOCTOSHCTBA.

BoinosiHsaTh npeodpa3oBaHus
CTETEeHEH C IIeJIbIM MOKa3aTeseM.
Hcrnonb30BaTh CTAaHAAPTHYIO (GOpMY
3aIlMCH JECUCTBUTEIILHOTO YHCIIA.
DopmMyIMPOBATH

U WLTICTPUPOBATh Tpaduuecku
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CrenenHas GyHKIHS C HATypaJIbHBIM
U 1IeJbIM noka3areiieM. E€ cBolicTBa u

rpaduk

CBOMCTBA CTENIEHHON (DYHKITUH.
Bbipaxats ¢popmyramMmu 3aBUCUMOCTH
MEK]ly BEJTUYMHAMU.

HUcnoab3oBath HU(pPPOBHIE pecypchl
JUISL IOCTPOCHUSI TPpapuKOB PyHKIIUU

Y U3YUYECHHS UX CBOMCTB

ApudmMeTHuecKii KOpeHb
N—OM CTEICHH.
HppanuroHaabHble ypaBHEHUS
Y HEPABEHCTBA

18

Apudmerrnueckuii KOpeHb
HATYpaJIbHOM CTEIEeHU. [encTBus

C apu(PMETHYECKUMU KOPHAMU N—OH
CTEIICHH.

Pemenne nppannoHaibHbIX YpPaBHEHUN
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHs N-0if
CTEIICHU

D®opMyJIHPOBATD, 3AIIMCHIBATH

B CMMBOJINYecKoi ¢popme

Y WIJIIOCTPUPOBATH IIPUMeEPaMU
CBOMCTBA KOPHS N-OM CTETIEHU.
BoimosnaTh npeobpazoBaHus
VMPpalHOHAIbHBIX BBIPAXKEHUN.
PemiaTbs OCHOBHBIE THUIIBI
MppalMOHAIBHBIX YPABHEHUM

Y HEPABEHCTB.

IIpumeHATH 1J151 peleHus
Pa3JIMYHBIX 32124 UPPALMOHATIbHbIE
YPaBHEHHUS U HEPABEHCTBA.
CTponTh, YNTATH TpaduK KOPHS N-0i
CTEICHH.

HUcnoab3oBath nngposbie pecypcsbl
JUTsl TOCTpOeHUsI TpadMKOB (PYHKIIUH
Y U3YYECHHUS UX CBOWCTB
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@opMyIBl TPUTOHOMETPHH.

22

CuHYyC, KOCUHYC U TAHT'€HC YHCIOBOTO

OHepI/IpOBaTL MOHATUSIMMU: CUHYC,

Tpuronomerpuueckue aprymeHTa. ApKCHUHYC, apKKOCHUHYC KOCUHYC Y TAHT€HC ITPOU3BOJIBHOIO

YpaBHEHUS Y apKTAaHI€HC YHCIIOBOTO apTyMEHTA. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnoab3oBaTh 3a1UCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBLHOTO yTia yepe3 oOpaTHbIE
(GYHKIIUN 9UCIIOBOTO apTyMEHTA. TPUTOHOMETPHUECKUE PYHKITUU.
OCHOBHBIE TPUTOHOMETPUUECKHE BpinoiHATH peodpa3oBaHus
dopmyinsl. [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUYECKUX BBIPAKECHUH. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomeTpuyecKkux TPUTOHOMETPUYECKUX YPABHCHUN
ypaBHEHUN

[TocmenoBaTenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBatb NOHATHSIMM:

U IIPOTPECCUH

3aJlaHUs TI0CJIeJOBATEIILHOCTEH.
MOHOTOHHBIE NOCAEA0BATEILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoHeuHo yObIBaroias
reOMETPUYECKasl POTPECCUSL.
CymMa 0eCKOHEUHO yOBIBaIOIIEH
F€OMETPUUECKOMN ITPOTPECCUU.
dopMyiia CIOKHBIX IIPOLIEHTOB.
Hcnonp3oBanue nporpeccun

JUISl PEIICHUST PeaIbHbIX 33724
IPUKJIAJHOTO XapaKTepa

ITOCJIEA0BATEIBHOCTD,
apupmeTnyecKas u reomeTpruuecKas
Mporpeccuu; 0ECKOHEYHO yObIBaOIIas
reOMETpUYECKas MPOrpeccusi, Cymma
OCCKOHEUHO yOBIBAIOIICH
r€OMETPUYECKON ITPOTPECCHH.
3axaBarTh I10CJIEJOBATEIILHOCTH
Pa3TUYHBIMH CTIOCOOAMH.
IpumeHsaTs popmyJry CJI0KHBIX
NPOLIEHTOB /IJIsl pellleHus 3a/1a4

W3 pealbHOU MPAKTUKA

(C UCTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBaTh cBOMCTBA
MOCJIEA0BATEIBHOCTEN U POTPECCUM
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JJI1 pCIICHUA pCaJIbHbIX 3a1a4
IMPUKIIaAIHOI'O XapaKTcpa

[ToBTOpEHue, 06001IEeHNE, 3 OcCHOBHBIC OHATHS Kypca areOpbl IIpyMeHsATHL OCHOBHBIE MOHATHUS Kypca
CHUCTEMaTH3aIis 3HaHUN Y Hayaj MaTEeMaTHYECKOTO aHaIn3a anreOphl M Ha9all MATEMATHIECKOTO
10 kiacca, 00001IEHHE aHaju3a JJIs penieHus 3a1ad
U cUCTeMaTH3allusl 3HAaHUN U3 peajbHOM KU3HU U IPYTUX
IITKOJTHHBIX TUCIIATUIAH
OBILEE KOJIMYECTBO 68
UYACOB I10 ITPOIT'PAMME
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11 KJIACC

HanmenoBanue pasnena  |[KoaudecTBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI JEATEIBHOCTH
(Tempbl) Kypca 4acoB 00yYaroIMXCcs
CremneHb ¢ pallMOHaIbHBIM 12 CremneHb ¢ palMOHAIBHBIM DopMyJTHPOBATH, 3ANIMCHIBATH

IOKa3aTeJEM.
[ToxazarenbHast pyHKLHUS.
[loka3aTenbHbIE YpAaBHEHUS
Y HEPABEHCTBA

nokasatesieM. CBOMCTBa CTENIECHHU.
[TpeoOpa3oBanue BbIpaKEeHUH,
COJEpIKaIINX PallMOHAIIbHBIE CTETICHH.
[loka3arenbHbIE YpAaBHEHUS

Y HEPaBEHCTBA.

[Toka3arenbHas pyHKIMS, €€ CBOMCTBA
1 rpaduk

B CUMBOJINYeCKoil popme

Y WIJIIOCTPUPOBATH PUMeEPaAMH
CBOKCTBA CTETIICHHU.

IIpuMeHsTH CBOMCTBA CTEIICHU

JU1sl peoOpa3oBaHus BEIpaXKEHUH.
DopMyJIHPOBATH

U WJIIOCTPUPOBATh rpaguyecKu
CBOMCTBA MOKA3aTeIbHON (QYHKIIUU.
Pematb OCHOBHBIE THUIIbI
MOKa3aTeJbHbIX YPAaBHEHUI

Y HEPABEHCTB.

HUcnoab3oBath nudpoBbie pecypchbl
JUTSl TOCTPOEHUSI TpauKOB (PYHKIMI
Y U3YUYEHHUS UX CBOWCTB

Jlorapudmuueckast pyHKIus.
Jlorapudmuueckne ypaBHCHUS
U HEPABEHCTBA

12

Jlorapudwm uucina. JlecsTuunbie
U HaTypajbHBIC TOTapU(MBI.
[IpeobpazoBaHue BhIpaKEHUH,
CoJIepKaIlnuX JOTapu(MBbI.
Jlorapudmuueckre ypaBHeHHUS
Y HEpaBEHCTBA.

DopMyJTHPOBATH, 3aANIMCHIBATH

B CUMBOJINYeCcKoil popme

Y WIJIIOCTPUPOBATH PUMEPaAM#
cBOlCTBa Jiorapudma.

BoInosHaTh mpeodpa3oBaHus
BBIPKEHUI, COJIEPIKAIIUX JIOTapU(DMBL.
DopMyJIHPOBATH
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Jlorapudmuueckas GpyHKIHs, €€
CBOICTBa U TpauK

U WLIIOCTPUPOBATH rpadpuueckun
CBOICTBa JTorapupMudeckoit QyHKIUH.
PemiaTh OCHOBHBIE TUIIBI
JorapuMUYECKUX YpaBHEHUHN

Y HEPABEHCTB.

Hcnonb3oBath nMppoBbIe pecypebl
JUTsl TOCTpoeHust rpaduKoB PYHKITUI

Y U3YUYCHHS UX CBOMCTB.
3HAKOMMTBCS C HCTOPHEH Pa3BUTHUS
MaTeMaTUKU

Tpuronomerprueckue
byHKIUU U UX TpaduKH.
Tpuronomerprueckue
HEPABEHCTBA

Tpuronomerpruyeckue GyHKIMH, UX
CBOMCTBA U TpauKu.

[Ipumepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

OnepupoBarthb

NMOHATHEM NIEpHOInYECcKast (PYHKIIUS.
CtpouThb, aHAJIU3UPOBATD,
CPaBHMBATB IpapuKu
TPUTOHOMETPUUYECKUX (PYHKIIHUMA.
DopMyJIHPOBATH

Y WTIOCTPUPOBATh rpaguyecKu
CBOMCTBA TPUTOHOMETPHUUYECKHUX
(GyHKIHIA.

Pemiates npocrenimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoab3oBath rpapuku 11
pELIEHUs] TPUTOHOMETPUUYECKUX
HEPABEHCTB.
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Hcnoan3oBath nudpoBbie pecypchl
JUISL TIOCTPOCHHMS TpauKOB PyHKIIHIMA
Y U3y4YEHUS UX CBOMCTB

[IponsBogHas. [Ipumenenue
MIPOU3BOJHOMN

24

HenpepwiBabie GyHkImu. Metos

HHTCPBAJIOB U1 PCIICHUS HCPABCHCTB.

[IpousBoaHas GpyHKUIHUH.
['eomeTpuyeckuii U GpU3NUECKUN
CMBICJI IIPOU3BOJTHOM.

[Ipon3BoIHBIE 2TIEMEHTAPHBIX
¢bynkuuid. [IponsBoaHas cyMMsl,
MPOU3BEJEHUS, YACTHOTO (PYHKIUH.
IIprumeHenune npon3BOIHOM

K UCCIIE0OBAHUIO QYHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOoJbIIero

Y HAaMMEHBIIET0 3HaueHus1 QyHKIUU
Ha OTpE3Ke.

[IpumeHeHne MpON3BOIHOM

JUTSL HAXOKJIEHUS HAWTY4lIEro
pELIeHNs B IPUKIIAIHBIX 331a4ax,
JUISL ONIPEZIENIEHUSI CKOPOCTH MpOLECCa,
3a1aHHOTO (hOopMYyJIOH MK rpadukomM

OnepupoBatb NOHATUSAMM:
HeTnpepbIBHAS (YHKIINS; TPOU3BOIHAS
(yHKUIHUU.

Hcnoab30BaTh reOMETPUUECKUAN

U PU3MYECKHUIN CMBICI TPOU3BOTHON
JUISL PELLICHUS 3a1a4.

Haxoaurthb 1mpou3BOgHbIE
AJIeMEHTapHBIX QYHKIHM, BHIYHCIATH
MPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS,
4acCTHOTO (PYHKITUH.

Hcnoab30BaTh IMIPOU3BOJHYIO

JUTSL cclieIoBaHusl QyHKIIUH

Ha MOHOTOHHOCTb U DKCTPEMYMHI,
NMPUMEHSATH Pe3yJbTaThl
HUCCJIeIOBAHMS K ITOCTPOCHUIO
rpa¢gukoB. [IpuMeHsITH TPOU3BOTHYIO
JUJIs HAXOKJICHUS HAaUJTy4IleTo
peLICHUs B IPUKIAJAHBIX, B TOM YUCIIE
COLMATBHO-D)KOHOMUYECKUX, 3a/1a4ax.
3HAKOMUTBHCS ¢ HCTOPHEH Pa3BUTHS
MAaTEMaTH4YECKOr0 aHAJIN3a
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WHTerpan u ero npuMeHEHNs

[TepBooOpa3znas. Tabnuma
epBOOOPA3HBIX.

WHTerpan, reoMeTpu4ecKui

Y (PU3UYECKUI CMBICT HHTETpaa.
Brraucnenne uarerpana mo Gopmyse
Herotona—Jleitonuia

OnepupoBaTrb NOHATHUSMU:
nepBooOpazHas, HHTErpal.

Haxoauts nepBooOpa3Hbie
AJIEMEHTAPHBIX (PYHKIUN; BHIYUCIATH
uHTEerpai no ¢popmysae Herorona—
JleitOHuma.

3HAKOMUTBHCH ¢ HCTOPUEH Pa3BUTUS
MAaTeMaTU4YECKOr0 aHAJIN3a

CucreMbl ypaBHEHUI

12

CucTeMbl IMHEMHBIX YPaBHEHU.
Pemenue npuknaaHbIx 3a1a4

C IOMOIIBIO CUCTEMBI JINHEWHBIX
YPaBHEHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
paLMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKAa3aTeNIbHBIX, JTOTapUPMUIECKUX
YPaBHEHU U HEPABEHCTB.
Hcnonb3zoBanue rpadukoB QpyHKIIUH
JUISl PELLIEHUS] YPABHEHUM U CUCTEM.
IIpumeHenne ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a7a4 U 3a71a4

U3 pa3IUYHBIX 001acTe HaAyKH

Y PEaJbHOU )KU3HU

OnepupoBatb NOHATHUSIMH. CUCTEMA
JIMHEVHBIX YPAaBHEHUH U €€ peLlICHUE.
Hcnonb3oBaTh CUCTEMY JTMHEUHBIX
YPaBHEHUM ISl PEILICHUS
IPAKTUYECKUX 3a]a4.

Haxoauts pemieHust MpOCTENIINX
CHUCTEM U COBOKYITHOCTEN
palMOHAJIBHBIX YPABHEHUIM

Y HEPABEHCTB.

Hcnoan3oBarhb rpapuku GyHKIHIMA
JUISL PELLICHUSI YPABHEHHUM.
MoaeaupoBaTh peabHbIE CUTYAIUN
Ha SI3bIKE aNreOpbl, COCTABISATh
BBIPAKEHUS, YPABHEHHSI, HEPABEHCTBA
Y CUCTEMBI 10 YCIOBUIO 3a7a4H,
HCCJIe0BATh NOCTPOCHHBIE MOAECIHN
C UCIOJIb30BAHKEM arrmapara aareopbl
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HarypanpHble u niensie ynucna

HarypansHbie u nensie yucna
B 33J1a4aX U3 PEAIbHOM KU3HHU.
[Ipu3HaKU 1ETUMOCTH LIEIIBIX YACEI

OnepupoBaTb NOHATHSMM:
HATypaJbHOE YMCIIO, LEJI0€ YUCIIO.
Hcnonb3oBaTh NpU3HAKU 1€TUMOCTH
LEJIBIX YHCEJI, Pa3JIOKEHUE YHCTIa

Ha [POCThIE MHOKUTEH JUIsl PEIIECHUS
3aja4

[ToBTOpEeHue, 00001ICHUE,
CHCTEeMaTH3aI1s 3HAaHUH

18

OCHOBHBIE IMOHATHUS Kypca alreOpsbl
¥ Ha4aJ MaTEMaTHYECKOr0 aHaJIN3a,
0000IIEHNE U CUCTEMATH3AIIUS 3HAHUI

Pemiath npukiIagHbie 3a1a4n

U3 pa3IM4HbIX o0NacTell HayKu

Y PEANIbHOM JKU3HU C IIOMOUIBIO
OCHOBHBIX MOHATHH Kypca ajlreopbl
Y Ha4aJl MaTEMaTUYECKOI0 aHAIU3a.
Bbi0upaTh onTUManbHbIE CIIOCOOBI
BBIYHCIICHUMU.

Hcnonb3oBaTh 1J1s pelieHus 3a1a4
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA PyHKIUI

U TparKoB

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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PABOYASA TIPOIT'PAMMA YUEGBHOTI' O KYPCA
«TEOMETPUS»

MNOACHUTEJIBHAA 3AIITMCKA

BaxHocThyueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEJHEro OOIIero
oOpa3oBaHMsl OOYCJIOBJIIEHA MPAKTUYECKOM 3HAYMMOCTBIO METAlPEIMETHBIX U
MIPEAMETHBIX PE3YJIBTATOB OOyYEHHsS TE€OMETPUU B HAMNPABICHUH JIMYHOCTHOIO
pazButus oOywarommxcs, (opmupoBaHHs (YHKIUOHAIBHOW MaTeMAaTUYECKOU
IrPaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBbIX AMCUUIUINH. Pa3ButhHe y oOydaromuxcs

PaBUWIBHBIX IPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKICHUU I'€OMETPUUYECKUX
abcTpakuuii, COOTHOLUIEHHM pPEAJBbHOTO W WJCAIBHOIO, XapaKTepe OTpa)KEHUs
MaTeMaTHYECKOW HAyKOU SIBJICHUHM WU MPOLECCOB PEANBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK W POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM IIO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS 00YUAIOIIUXCS, a
TaK)K€ KauyeCTB MBILUICHHSI, HEOOXOAMMBIX JUIsl JaliTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBIsIeTCA OHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOLIETO

oOpa3oBaHUs, TaK KaK OOECHeYMBAET BO3MOYKHOCTh M3YUYEHHUs KakK IUCLHUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAaHUTAPHOMU.

Jlornyeckoe MbllUIeHUE, (OPMUPYEMOE TMpPH H3YYEHUH OOyYaAIOIIMMUCS
INOHATUIHBIX OCHOB I'€OMETPUM U NOCTPOCHUU LIETIOYKH JOTHYECKUX YTBEPHKICHUIM
B XO/I€ PELLIECHUSI TEOMETPUUYECKHX 33/1a4, YMEHHE BbIIBUTATh U ONPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO MCIOJIB3YIOTCS IPH PELICHUH 337a4 €CTECTBEHHO-HAyYHOIO [IUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTax JAesITeNbHOCTH 4YesioBeka. OpHeHTauus 4YeloBeKa BO BPEMEHH W
MIPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €r0 COLMAIBHOTO ObITHS, (POpMa OTpaskeHHS
OKPYXaIOIEro MHUpa, YCIOBUE YCIEIIHOTO MO3HAHUSI U aKTUBHOTO MPeoOpa3zoBaHuUs
neiictBuTenbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMM 00pa3amMu OOBEAUHSET
pa3Hble BHIbl Y4eOHOM M  TPyJOBOM  JEATEIBHOCTH, SIBISIETCS  OJHUMU3
npo(eCcCHOHANBHO BaKHBIX KayecTB, MO3TOMY aKTyallbHa 3a7ada (pOpMHUpPOBAHUSY
OOy4YaromMXcsi MPOCTPAHCTBEHHOI'O MBIIIJIEHUSI KaK Pa3HOBUJIHOCTH OOpa3HOro
MBIIUJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPaKTUYECKON
JEATEIbHOCTH 110 MHOTUM HAlpPaBIICHUSM.

[lens ocBoeHus: mporpaMmbl yueOHOro Kypca «l eomeTpusi» Ha 6a30BOM ypOBHE
oOyueHusi — o01Ieo0pa3oBaTebHOE U OOIIEKYJIBTYpPHOE Pa3BUTHE OOYyYaIOLIUXCS
yepe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHSs W HCIOJIb30BaHUS
CUCTEMATUYECKUX T€OMETPUYECKUX 3HAHUN U JEHUCTBUM, CIIEUU(DPUUHBIX T€OMETPUH,
BO3MOXKHOCTH YCIIELITHOTO MPOAODKEHUS OOpa3oBaHMsI MO CHELHATbHOCTAM, HE
CBSI3aHHBIM C MPUKJIAJHBIM HUCIIOJIb30BaHUEM T€OMETPHUH.

[IpuoputeTHbIMH 3a7auyaMu  OCBOEHHMsI yudeOHoro Kkypca «['eomerpum» Ha
6a3oBom ypoBHe B 10—11 kitaccax siBISIOTCS:
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dbopMupoBaHrE TIPEACTABICHUS O TEOMETPUH KaK YacTH MHPOBOUN KYJIbTYPHI H
OCO3HAHHE €€ B3aMMOCBS3HU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHrE TPEACTABICHUS O MHOTOTPAHHUKAX W TeJaxX BpaIleHHS Kak
O BaXXHEHUIIUX MaTEMaTUYECKUX MOJIEISAX, MO3BOJSIONIMX OMUCHIBATH U H3Yy4yaTh
pa3HbIE SBJIECHUS OKPYKAOIIETO MUPA;

dbopMHpoBaHrE YMEHHUS paclio3HaBaTh Ha YepTekax, MOJEISAX U B peaIbHOM
MHpPE MHOTOTPAHHUKHU U TEJIa BPAILICHHUS;

OBJIAJICHNE METOJAaMU pEIICHUs 3a/ad Ha IOCTPOCHHS Ha H300paKEHUSX
POCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHHUS ONepUpOBaTh OCHOBHBIMU MOHATUSIMU
O MHOTOTPAaHHUKAX U TEJIaX BPAIICHUS! U UX OCHOBHBIMU CBOWCTBaMU,;

OBJIAJICHUE QJIFTOPUTMAMU PEIIECHUST OCHOBHBIX THUIMOB 3a1a4, (GOpMHpPOBaHUE
YMEHHSI TPOBOJIUTH HECJIOKHBIE TOKA3aTEIbHBIE PACCYXICHUS B XOJE PEIICHUS
CTEPEOMETPUYECKHUX 3a/]1a4 U 33]1a4 C MPAKTUYECKUM COJICPKAHUEM;

Pa3BUTHE MHTEIUICKTYyaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00yyarommuxcs,
MO3HABATENIbHOM  aKTUBHOCTH,  HUCCIEIOBATEIbCKUX  YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS;

dbopmupoBaHre (QYHKIIMOHAIBHOW TPaAaMOTHOCTH, PEJICBAHTHOM TE€OMETPHUH:
YyMEHUE pAaclo3HaBaTh IMPOSBICHUS T€OMETPUYECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX >XU3HEHHBIX CHUTYalUSX W MPU U3YYEHUU APYTHUX
y4eOHBIX  NPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha S3bIKE T'€OMETPUHM M CO3/1aBaTh T€OMETPUYECKUE MOJIEIH,
MPUMEHITh OCBOEHHBIM T'€OMETPUYECKHM ammapaT sl pELICHHs MPaKTUKO-
OPUEHTUPOBAHHBIX 3374, MHTEPIPETUPOBATH U OLICHUBATh IOJTYYECHHBICPE3YJIbTATHI.

OTAMYUTEeNbHON  OCOOEHHOCTHIO MPOTPAMMBI 10 TEOMETPUU  SIBIISAETCS
BKJIIOUEHHE B KypC CTEpPEOMETPUM B Hayaje €ro M3yuyeHHs 3aJad, pellaeMbIX Ha
YpOBHE UHTYUTHUBHOTO IMO3HAHMS, ¥ ONIPEACIIEHHBIM 00pa30M Opranu3oBaHHasi paboTa
HAJ| HUMH, 4YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W TPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE HHTYUTUBHBIX IPOLECCOB, MOTUBHUPYETK
JaJbHEUIIIEMY U3YUYEHHUIO TTPEAMETA.

[Ipeanourenue OTHAETCS HATIIATHO-KOHCTPYKTUBHOMY METOJY OOY4YEHHs, TO
€CThb TEOPETUYECKUE 3HAHHUS MMEIOT B CBOCW OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IPAKTUYECKOM  JAEATEIIbHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX MPEIACTABICHUN
y 00ydYaromuxcsi B Kypce CTEpEOMETPHH TMPOBOJIUTCA 3a CUET pelIeHUs 3aJadyHa
CO37aHMEe  TPOCTPAaHCTBEHHBIX  O0pa3oB M 3a7a4y HaA  ONEpPUPOBAHUE
MPOCTPAaHCTBEHHbIMU oOOpazamu. Co3manue oOpaza TPOBOAMUTCS C OMOPOM Ha
HATJIATHOCTh, a OTIEPUPOBAHKME 00Pa30M — B YCIOBUSX OTBJICYCHHS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHUSI €0 UCXOTHOTO COAECPKAHUS.

OCHOBHBIMH COJIEpKATCIbHBIMA JIMHUAMH Yy4eOHOro Kypca «['eomerpus»
B 10-11 «xmaccax sBmsttorcsa: «Muororpanaukuy, «lIpsmpie u  mIOCKOCTH
B IIPOCTpaHCTBE», «Tena BpamieHus», «BeKTOpbl 1 KOOPJAUHATHI B MPOCTPAHCTBEM.
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dopMupPOBaHKE JTOTHUECKIX YMEHUN PACTIPEACIIICTCS HE TOJBKO 0 COACPIKATETHHBIM
JUHUSAM, HO U 110 TOJIaM 00Y4YEHUS Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHusl.

Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHSI TIPOTPAaMMBI TI0 TEOMETPHUH, pACTpPEAeiIEHHBIM TIO0 ToAaM OOydeHUS,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, YTOOBI OBJIAJICHUE TE€OMETPHUICCKUMU TTOHATASIMH
Y HaBBIKAMH OCYIIECTBIISIIOCH IMOCICA0BATEIBLHO M ITOCTYMATEIBHO, C COOJIIOICHHEM
MIPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKJIIOYAIHNCH B OOIIYIO CUCTEMY
TCOMETPUYCCKUX MPEJACTABICHUN 00yUJaOIIUXCs, pacIupss U yriayomss e€, oopa3ys
MIPOYHBIC MHOYKECTBEHHBIE CBS3H.

OO6miee yuCI0 YacoB, PEKOMEHJOBAHHBIX JUISI H3Y4YeHUs] y4eOHOro Kypca
«I"'eomeTpusi» — 102 gaca: B 10 kiacce — 68 gyacoB (2 yaca B Heenmo), B 11 kimacce — 34
yaca (1 gac B HezeII0).

COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMble H IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATUSA cTepeoMeTpur. Touka, npsimasi, INIOCKOCTh, IIPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
Y CJIEJCTBHS U3 HUX.

B3anmHOE pacnonokeHue MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
HapaJUIeNIbHbIE U CKpEIMBAtoIuecs npsMble. [lapamienbHOCTh MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: NapaJJICNbHBIE NMPSMBIE B MPOCTPAHCTBE, MapAJUIEIIBHOCTh TPEX
NPSAMBIX, NapaJUIEIbHOCTh MNPAMOM M IUIOCKOCTH. YTJbl C COHANpPaBIECHHBIMU
CTOPOHAMHM, YIoJ MEXIy IPSMBIMU B IPOCTpaHCTBE. [lapamiesbHOCTD MIIOCKOCTEN:
MapajyieIbHbIE TUIOCKOCTH, CBOWCTBA MNapaUieNIbHbIX IIOCKOocTe. [Ipocteiimme
IPOCTPAHCTBEHHbIE (UTYypbl HA IIJIOCKOCTH: TETpadap, KyO, Mapajuiesenume],
MMOCTPOEHUE CCUCHUU.

[leprieHIUKYISPHOCTh MPSIMOM M IUIOCKOCTH: MEPIEHIUKYJISIPHBIE TMPSMBIEB
IIPOCTPAHCTBE, MPSMBIE MapaJUICIbHbIE U MEPIEHINKYIISIPHBIE K INIOCKOCTH, TPU3HAK
MEPIIEHINKYJIIPHOCTHA NPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM MEPIIEHANKYIISIPHOM
IJIOCKOCTHU. YTJIBI B POCTPAHCTBE: YIOJI MEXAY MPSAMOU U INIOCKOCTBIO, IBYTPAHHBIN
yTOJ1, TMHENHBIA Yoy ABYTPaHHOrOo yriia. [lepnesanuKyisip 1 HAKJIIOHHBIE: paCCTOSTHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOW 10 TJIOCKOCTHU, MPOEKUHUs (QUTYPBI
Ha IUIOCKOCTh. llepneHAauKyIsspHOCTh IUIOCKOCTEM: NMPU3HAK IEPIEHANKYISIPHOCTH
JIBYX ITIOCKOCTEU. Teopema o TpEX MePHEHIUKYIISIPax.

MHororpaHHuKH
IloHATHE MHOTOTPAHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'DAHHHUKA, BBIITYKJIBIE U
HEBBINYKJIBIE MHOTOIPAaHHUKM, pa3BEPTKA MHOrorpaHHuka. Ilpusma: nN-yronpHas
npU3Ma, TpaHd U OCHOBAHMSI MPU3MBI, MpsIMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
IIOJIHAs MIOBEPXHOCTH Npu3Mbl. [lapannenenumnen, npsMOyroabHbIM NapaylIeIeInIe
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u ero cBoiicTBa. [lupamuna: n-yroiapHas nupamuja, rpaHd 1 OCHOBAHHUE MUPAMUJIbL,
OOKOBasi M TOJIHAs TOBEPXHOCTh IMHUPaMHUJIbI, TIpaBUJIbHAS W yCeUEHHas MUpaMua.
DnieMeHThl Tpu3Mbl U nupaMuiabl. [IpaBUiibHBIE MHOTOTPAHHUKHW: TMOHSITHE
MPAaBWIBHOTO MHOTOIpaHHUKA, MpaBWUJIbHAs MpU3Ma W TMpaBWIbHAsA MUPaAMUJA,
MpaBUJIbHAS TPEYTOJbHAS MUPAMUJa U TIPABMWIBHBIA TeTpadap, Ky0. IIpencraBnenue
O MPaBUJILHBIX MHOTOTPAHHUKAX: OKTA3JIP, AOJICKA’Ap U uKocadip. CeueHus: npru3Mbl
Y IUPaMU/IbI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOMH,
MJIOCKOCTU. DJEMEHThl CUMMETPUU B MUpaMUJIax, Mapajijieienumenax, npaBuIbHbIX
MHOTOTpaHHUKAX.

Brruncnenue 351eMeHTOB MHOTOTPAaHHUKOB: pé0pa, muaroHaiu, yribl. [lnomanb
OOKOBOW TMOBEPXHOCTM M TOJHOM TMOBEPXHOCTH MPSMOM NIPHU3MBI, IUIOIIA]Ib
OCHOBAHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [Lnomans 60koBoH
MOBEPXHOCTU M TOBEPXHOCTU TMPABWIBHON MNHpaMHUIbl, Teopema O IUIONagn
yceuénHoi nmupaMubl. [Tonarue 06 06bémMe. OOBEM TUpaMUIbI, TIPU3MBL.

[Tono6nerie Tema B mpoctpaHcTBe. COOTHONIICHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

11 KJIACC

Tesia Bpamenust

[unuaapryeckass MOBEPXHOCTh, 00pa3yrolue MWIMHAPUUECKON MOBEPXHOCTH,
OCh LUJIUHAPUYECKON oBepXHOCTH. L{unuuap: ocHOBaHUs 1 OOKOBasi TOBEPXHOCT,
oOpasyrolas u 0Ch, MIOMIaAb OOKOBOM U TIOJHOM MTOBEPXHOCTH.

Konudeckasi moBepxXHOCTb, OOpa3yroIIMe KOHWYECKOM IMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON moBepxHocTH. KoHyc: ocHOBaHME U BepliliiHa, 00pa3yromnias u
OCh, IJIONIaAh OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00Opa3yronue u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa m map: ueHTp, paauyc, AUAMETpP, IUIOMIAAL TOBEPXHOCTH CQEPHI.
B3aumMHoe pacnosiokenue cepbl M IJIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
IJI01a/1b ChEPHI.

N300pakenue Tei BpallieHus Ha TNIOCKOCTH. Pa3BEpTka IMIMHIpa U KOHYCA.

KomMOuHanuu Ten BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTMCAHHBIH
okoJ10 cepsl, chepa, BNUCAHHAS B MHOTOTPAaHHUK, WJTH TEJIO BPAIIICHHUS.

[Tonstue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 o0béMeE
NPSIMOYTOJILHOTO Napajijiesienunena u cneAcTBusa u3 He€. O0bEM HMIMHIpA, KOHYCA.
O0BEM mapa u mIomaab chepsl.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TE.

Ceuenust mwiMHApa (MapajyIeIbHO U MEPICHANKYISIPHO OCH), CEYEHUsI KOHYyca
(mapasnienbHOE OCHOBAHUIO M MPOXOJIAIIEE Yepe3 BEPIIMHY ), CEUEHUS 1Iapa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmI0CKOCTH U B mpocTpaHCcTBE. CII0XKEHUE W BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio mapamtenenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI JEUCTBUAN ¢ BeKTOpaMH. [IpssMoyronpHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. [Ipocreiimme 3anaun B KoopAuHaTaX. YOI MEXAY BEKTOPaMU.
CkansipHO€ TpPOM3BEIECHUE BEKTOPOB. BpIUMCIEHWE YIIOB MEXIY HNPSIMBIMH M
IUTIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOI ITPU PEILIEHUH T€OMETPUUECKUX 33]1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOyuenns B 10 kiacce oOyyaromIUiics TMOJYYHUT CIEAYIOIINE
peIMeTHbIC PEe3yIbTaThI:

OTIEPUPOBATH MOHATUSIMU: TOUKA, MPSMas, INTOCKOCTD;

NPUMEHSTh AKCHOMBI CTEPEOMETPUU U CJICACTBUS W3 HHUX TMPU PEIICHUH
TeOMETPUUYECKUX 3a/1a4;

OTIEpUPOBATH MOHITHIMH: NAPaUIETbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHHWE TMPSMBIX W IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIEpUPOBATH MOHITHAMHM: JABYTPAHHBIA YTroJj, TPaHH JBYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO YIJIa, TMHEHHBIN yToJ ABYTPAHHOTO YIJia, TpaaycHast Mepa ABYyTrpaHHOTO
yria;

OTICpUPOBATh TIOHSATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABWIbHBII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHUIbl MHOTOTPAHHUKOB (TIUpaMuaa, MpU3Ma,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1accu(UIIMPOBATh MHOTOTPAHHUKH, BHIOUpPAsi OCHOBAHUS JJIA KilacCupuKauu
(BBIMYKJIBIE U HEBBIMYKJIbIE MHOTOTPAHHUKH, PABHJIBHBIE MHOTOTPAHHUKH, MPSIMbIC U
HAKJIOHHBIC MTPU3MBbI, TAPAJIJICIICTIUIIC]IbI);

OTNIEpUPOBAThH MOHATUSAMU: CEKYIlas MIOCKOCTh, CEYEHUE MHOTOIPaHHUKOB,;

OOBSICHATH MPUHIUIIBI TOCTPOEHUSI CEUEHUM, UCTIOIb3YsI METO/ CIIE/I0B;

CTPOUTH CEYCHHS] MHOTOTPAHHHKOB METOJIOM CJIENIOB, BHITIOJNHATH (BBIHOCHBIC)
IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHH3Y;

pemaTh 3a7a4i Ha HAaXOXKJICHHE T€OMETPUUYECKHX BEIMYMH 10 00pasliaM WU
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTUYECKHE METOAbl TPH PpEHICHUH
CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJad HAa BBIYUCICHHE PACCTOSIHUN MEXITy IBYMS
TOYKAMH, OT TOYKHU JI0 MPSMOM, OT TOYKHU JI0 MIIOCKOCTH, MEXITy CKPEIINBAIOIIINMUCS
PSAMBIMU;

pemaTh 3a7a4d Ha HaXOXKJIEHHE TEOMETPUYECKUX BEIUYHMH MO 00pasiiaM WiH
QITOpPUTMAaM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKHE METOJIBI TIPU PEIICHUN
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CTAaHJAPTHBIX  MaTEeMaTHYECKUX  3aJad Ha  BBIYMCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEKTY TIPSIMOHN U TUIOCKOCTBIO, MEXTY TUTOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI W ILIOMIAX IMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupamMua) ¢ MpuMeHeHneM (HopMyJi, BEIYUCIATh COOTHOIICHUS MEXIY TIOMAIIMU
MOBEPXHOCTEH, 00hEMaMH MTOT0OHBIX MHOTOTPAaHHUKOB;

OTIepUPOBATH OHATUSAMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U TIOCKOCTh
CUMMETPHH, IICHTP, OCh U INTIOCKOCTh CUMMETPHUH (DUTYPHI;

W3BJICKaTh, IMPEOOpa3oBbIBATH W HHTEPIPETHPOBATH  HH(POPMAIIHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTYpaxX, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX;

MIPUMEHSATh TeOMETpUUeCKre (HaKThl JJIA PEIICHUS CTEPEOMETPHUUCCKUX 3ajad,
MIPEANOJaraloMX HECKOJIBKO IIaroB PEIIeHUs, €CIM YCIOBHUS MPUMEHEHHUS 3aJJaHbI
B SIBHOU (popme;

OPUMEHSTh  MPOCTEUIME  MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOJINTH MPUMEPHI MATEMATHUYECCKUX 3aKOHOMEPHOCTEH B TIPUPOJIEC U KU3HU,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHHU B NCKYCCTBE;

OPUMEHSTh TOJYyYEHHbIE 3HAHUS Ha TNPAKTUKE: aHAIU3UPOBATh peabHbIC
CUTyalluM ¥ TPUMEHITh HU3YYCHHbIC TOHATHUS B TIPOLIECCE IOMCKA PEIICHUs
MaTeMaTU4YecKu cPopMyIUPOBAHHOMN IPOOIEMbI, MOICTUPOBAThH peaNIbHBIC CUTYaIlUU
Ha S3BIKE TEOMETPHHU, HCCIEAOBATh IOCTPOCHHBIE MOJICTH C HCIIOIh30BAHUEM
TCOMETPUYCCKUX TOHATHH M TEOpeM, ammapara anreOpbl, perarh MPaKTHYECKHe
3aJlayu, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUIECKUX BEIIMUKH.

K koHniy o0yuenus B 11 kiacce oOy4aronuiicss HAy4YnuTCS:

OTICpUPOBATh TMOHATUSAMHU: IWIMHIPUYECKAs IMOBEPXHOCTh, OOpa3yroIIHe
UJIMHAPUYECKON TOBEPXHOCTH, IUIMHAP, KOHUYECKasi TTOBEPXHOCTh, 00pa3yrolue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(hepruyeckasi IOBEpXHOCTb;

pacrno3HaBaTh Teja BpanieHus (MWIMHIP, KOHYC, cdepa 1 1map);

OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIacCU(PHUIIMPOBATH B3aUMHOE PACTIONOKEHHUE C(Pephl U MIIOCKOCTH;

OTIEpUPOBATh MOHATUSMHU: IIAPOBON CETMEHT, OCHOBAaHHUE CETMEHTA, BHICOTA
CErMEHTa, IIapOBOM CII0H, OCHOBAHUE IAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CIIOS,
IaPOBOU CEKTOP;

BBIYHCIIATh 00BEMBI U TUTOIIAIM TIOBEPXHOCTEH TEJI BPAIICHHS, T€OMETPHICCKUX
TeJ C IpUMeHeHneM (HopMyI,

OTIEpUPOBATh MOHATUSIMH: MHOTOTPAHHUK, BIUCAHHBIN B cepy M OMUCAHHBIN
okoJ10 cepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS,

BBIYHCIIATh COOTHOIICHHUS MEXKIY TUTOMIAASMHU TIOBEPXHOCTEH M 00BbEMaMH
MMOJOOHBIX TEN;
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n300pakarh w3ydaeMble (UTYphl OT PYKH W C TPUMEHEHHUEM MPOCTHIX
YePTEKHBIX HHCTPYMCHTOB;

BBITIOJTHATH (BBIHOCHBIC) TJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHHUS;

W3BJICKaTh, HWHTEPIPETHPOBATH u npeoOpa3oBEIBATH uH(bOpMAITHIO
O MPOCTPAHCTBEHHBIX I'€OMETPHUYSCKHUX (UTYypax, MPEACTABICHHYIO Ha YEpTekKax H
PUCYHKaX;

OIIEpUPOBATh MIOHATHEM BEKTOP B IIPOCTPAHCTRBE;

BBITIOJIHATD JICHCTBUS CJI0KCHHUS BEKTOPOB, BEIYMTAHKS BEKTOPOB U YMHOKCHUS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHH 00JIa/1af0T;

IPUMEHSTH TIPABUIIO MTapajuIeIIeuIIe/a;

OTIepUPOBATh TOHATHAMU: JCKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YTOd MEXIY
BEKTOpaMH, CKAJIIPHOE TPOU3BEACHHEC BEKTOPOB, KOJUTMHEAPHBIC W KOMILIAHAPHBIC
BEKTOPBI;

HaxOJIUTh CYMMY BEKTOPOB W TPOM3BEICHHE BEKTOpAa HA YHCIIO, YTOJI MEKITY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEICHUE, pPACKIaAbIBaTh BEKTOpP IO  ABYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKApPTOBOM CHCTEME KOOPIMHAT;

MIPUMEHATh TeOMETpUIeCKre (aKThl JJIA PEIICHUS CTEPEOMETPUUYSCKHUX 3ajad,
MIPEAIOJIATrafoIINX HECKOJIBKO IIIaroB PEIICHUs, €CIU YCIOBHS NMPUMEHEHHUS 3aaHbI
B SIBHOU (popme;

pemiaTth MNPOCTEHUINE TEOMETPHYECKHUE 3ajlaud Ha IPUMCHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia;

peraTh 3a7a4M Ha J0Ka3aTeIbCTBO MATEMAaTHICCKUX OTHOIICHUN U HAXO0XICHHEC
TCOMETPUYECKUX BEIMYMH 10 oOpas3laM WM aJlfTOPUTMaM, MPUMEHSS H3BECTHBIC
METO/IBI TIPH PEIICHUH CTaHAAPTHBIX MaTEeMaTUYECKHUX 3a]1a4;

IPUMEHSTh  NPOCTEHINIME  MPOrpaMMHBIE  CpPEIACTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUICCKUX 3a]1aY;

IIPUBOIUTH MIPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHHU B UCKYCCTBE;

IPUMCHSTh TIOJYYCHHBIC 3HAHMS Ha TMPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyalldd W TIPUMCHITh HW3yYCHHBIC TIOHSATHUS B TMPOIECCe IIOMCKA PEIICHUs
MaTeMaTH4eCKH CPOPMYIMPOBAHHON IPOOIIEMBI, MOJICIIUPOBATh PEATbHBIEC CUTYAITHH
Ha S3BIKE TEOMETPHH, HCCIIECNIOBATh IIOCTPOCHHBIE MOJICIH C HCIIOJIb30BaHUEM
TCOMETPUYCCKUX TOHATHH W TEOpeM, armapaTra ainreOphl, pemaTh MPaKTHYCCKUE
3a/1a4M, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPHUCCKUX BEITUYNH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  [KonmyecTBo OcHOBHOE cofepKaHne OCHOBHBIE BU/IBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB O0yJaroIIIXCS
BBeneHue B ctepeoMeTpuio 10 OCHOBHBIE MOHATHUSL CTEPEOMETPUU: AKTYaJaIu3upoBaTh (PakThl U METOIbI

TOYKa, TpsiMasi, MIO0CKOCTb,
npocTtpadcTBo. [IpaBuia nzodpakeHus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, TapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeMHBI OTPE3KA.
[TonsTus: nepecekaronmecs
IUIOCKOCTH, TIEpeCceKaroIuecs npsmas
1 TJIOCKOCTb.

3HAaKOMCTBO C MHOTOI'PAaHHUKAMU,
U300paKEHHE MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexkax. HauanpHble cBeIeHUS

0 KyOe 1 mupaMuie, uX pa3BEPTKU

u Mozenu. CedeHnss MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEpEOMETPHUH U CIEACTBUS U3 HUX

MJIAHUMETPHH, PEIICBAHTHBIC TEME.
IMonyuaTs npeacTaBiaeHus

O MPOCTPAHCTBEHHBIX PUTYpaX,
pazOupath NpocTenime npaBuia
U300pakeHHsI 3TUX QUTYD.
HN300paxaTh NpsSIMYyIO U TJIIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAaHHHKHU,
nupamuiay, kKyo, Ha3pIBaTh UX
AJIIEMEHTBHI.

JeaaTh pUCYHOK Ky0a, MUpaMu/IbI,
HAXOJIUTh OMMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBLCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BATh
JUTSI TIOCTPOCHMS CEUCHHSI METO]T
CJIEJIOB, KPaTKO 3aIMCBhIBATh IIIaru
MOCTPOCHUS CEUCHHUS.
Pacno3HaBaThb BU cEUCHUSA
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Y OTHOIIIEHUH, B KOTOPBIX CEUCHHE
JenuT pedpa Kyda, HaXOIUTh TIJIOIIAb
CEUYECHUS.

Ucnoan3oBath nogodue npu
pELIEHNH 3a/1a4 Ha IOCTPOCHHE
CCUYCHHU.

3HAKOMHMTBHCS C AKCHOMAaTUYECKUM
MIOCTPOCHUEM CTEPEOMETPUH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NisrocTpupoBaTh aKCHOMBI
pUCYHKaMU U MPUMEPaMHU

U3 OKpYKarole 00CTaHOBKHU

[IpsiMbIE U TIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuteTIbHOCTB MPSAMBIX
Y TJIOCKOCTEN

12

B3auMHOe pacnonoxeHue npsmbIx
B IIPOCTPAHCTBE: NIEPECEKAOIINECH,
NapaJiyIeIbHbIE U CKPELIUBAIOIINECS
npsiMbIe.

[TapannenbHOCTh NPSIMBIX

Y TUTOCKOCTEHN B MPOCTPAHCTBE:
napajiyieIbHbIC NPSIMbIC

B IIPOCTPAHCTBE; NApAIIIEIBbHOCTh
TPEX NPSIMBIX; MAPAIIIETBHOCTD
IIPSIMOU U TIOCKOCTH. Y TJIBI

C COHAIIPaBJIEHHBIMU CTOPOHAMU; YT OJI
MEXAY MPSAMBIMU B IPOCTPAHCTBE.

AKTYaJaIu3upoBaTh PaKkThl U METOIbI
TJIAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUH.

Ilepeunciasitb BO3MOXKHBIC CTIOCOOBI
PACTIOJIOKCHUS ABYX TIPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha TIpUMEpax.

JlaBaTh onpenesieHue
CKPEIIMBAIOIITUXCS MTPSMBIX,
dhopMynHpoBaTh TPU3HAK
CKPEITUBAOIINXCS TTPSIMBIX

U IPUMEHSTh €T0 TIPH PEIICHUN
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[TapannenbHOCTH TIIIOCKOCTEM:
MapaJUICIIbHBIE TNIOCKOCTH; CBOMCTBA
MApAJUICITbHBIX TIOCKOCTEN.
[IpocTeiine NpoCTpaHCTBEHHbBIE
(Gurypsl Ha INIOCKOCTH: TETPAdP, KyO,
MapAJUICIICIUIIE]T; TOCTPOCHUE
CCUYCHUM

3a1ad.
Pacno3naBarth 1ipu3my, Ha3bIBaTh €€
DJIIEMEHTBI.

CrponTh ceueHus NpU3Mbl

Ha FOTOBBIX YEPTEkKAX.

IlepeyucasiTb BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS NPAMOU
U IJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPHI U3 PEATIBHOM KU3HMU.
/laBaThb onpeneieHue
IIapajuIeIbBHOCTH IPSAMOU

Y TJIOCKOCTH.

®opMyJIHPOBATH NPU3HAK
MapaAJIICITIbHOCTH IPSAMOU

Y IJIOCKOCTH, YTBEPXKACHUE O MIPSIMOU
MIEPECEUYEHUS IBYX IIIOCKOCTEM,
MPOXOAIIMX YEPE3 NapalIeIbHbIE
IpsIMBIE.

Pemarb npakruueckue 3agauu

HA NIOCTPOCHUE CEYEHUH
MHOTOTPaHHHKA.

OO0bsACHATD ClTy4ad B3aUMHOTO
PAaCIOJIOKEHUS TIOCKOCTEM.

JlaBaTh onpeaeseHue napauiesIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPHI
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W3 PEAJIbHOM KU3HU U OKPYKAIOUIEH
0O0CTaHOBKH, WJUTIOCTPUPYIOLIHE
MapAJIIETBHOCTD TIJIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA MMAPAJIENBHBIX INIOCKOCTEN
IIPU PELIECHUU 3a/1a49 HA IIOCTPOEHUE.
OO0BACHATH, YTO HA3bIBACTCS
MapasuiesIbHbIM MPOEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCSI TPOCKTUPOBAHUE
¢buryp Ha MmIOCKOCTb.

MN300paxkaTh B mapawienbHON
MPOEKIUH Pa3TUYHbIC
reoOMeTpUYEeCcKue (PUrypel.
MoaeaupoBarhb pealibHbIE CUTyalluN
Ha A3bIKE TEOMETPHUU, UCCIEAOBATh
IIOCTPOEHHBIE MOJEIH

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
TOHSITHH.

Hcnoab30BaTh npu pelieHUH 3a1a4
Ha IOCTPOCHUE CEYECHU U TTOHSTHE
MapajuieIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaljIeIbHBIX IPSMBIX
Ha IJIOCKOCTH
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[leprieHIuKYIIPHOCTD NPSIMBIX
U IUIOCKOCTEN

12

[leprieHIUKYISIPHOCTD MPAMOU

Y TUIOCKOCTH: NIEPIEHANKYIISPHBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
HapaJljIeNIbHbIC U IEPIEHANKYIISIPHBIE
K IUNIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH MPSAMOU

Y IJTIOCKOCTH, TEOPEMA O MPSIMOMN
IIEPIIEHAUKYJIAPHOU IIJIOCKOCTH
[leprieHIUKYISIp U HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKH J10 IUIOCKOCTH,
pPacCTOSHUE OT IPSIMOM 10 TUIOCKOCTH

AKTYaJaIu3upPoBaTh (PaKkThl © METOBI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

O0BbACHATDH, KAKON yIroJI Ha3bIBACTCS
YTJIOM MEKy TIEPECEKAIOIINMUCS
MPSIMBIMH, CKPEITUBAIOITUMUCS
MPSIMBIMU B TIPOCTPAHCTRE.

JlaBaTh onpenesieHue
MEPICHIUKYISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJIAPHOMN

K IJIOCKOCTH.

Haxoautsb yribl MEXIY
CKpEIIUBAIOIIUMHUCS TIPSIMBIMU B KyOe
U TIApaMHU/IE.

IIpuBoaAMTH NPUMeEPHI U3 PEATTBHOU
KU3HU U OKpYXKaroIIel 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
MEePICHIUKYISIPHOCTD MPSMBIX

B IIPOCTPAHCTBE

Y IEPHEHAUKYISIPHOCTD MIPSIMOU

K IJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MEePIEeHIUKYISPHOCTA TMPSIMOU

U TJIOCKOCTH, TPUMEHATH €TI0 Ha
MIPaKTUKE: OOBSICHSITH
MePIICHIUKYJIIPHOCTh pedpa Kyda

Y IUArOHAJIA €r0 IPaHu, KOTOpas ero
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HE COJICPKUT, HAXOJAUTH JIJINHY
JMaroHainy Kyoa. BeIYUCIsITh BBICOTY
MPABUWIBHOU TPEYTOJIbHOU

Y IIPABUJIBHOM YETBIPEXYTOJIbHOMN
nupamMu/ 1o JJIMHaM peodep.

Pemarsp 3a1a4un Ha BEIYUCIICHUS,
CBSI3aHHBIE C MEPIECHIUKYISIPHOCTHIO
IPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (HaKTOB

Y METOJIOB.

OOBACHATD, YTO HA3BIBAIOT
MEPIEHAUKYISIPOM Y HAKIIOHHOMN

13 TOYKH K IJTIOCKOCTH; IPOEKIUEN
HAKJIOHHOH Ha INTOCKOCTh. OOBSICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TIIOCKOCTH; MEXKITY
MapajyieIbHBIMU TUIOCKOCTIAMU; MEXITY
MPSMOM U ITapajuIeNIbHON €1
IJIOCKOCTBEO; MEXKITY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
Haxoaurthb 3TH pacCcTOsIHUSA B IPOCTHIX
ciIydasix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBaThb pealIbHbIE CUTYalluH
HAa SI3bIKE TEOMETPHUH, UCCIIEIOBATH
MMOCTPOCHHBIE MOAEIN

C HCIOJIb30BAHHEM T€OMETPUUECKUX
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TTOHSITHH.

Hcnoan3oBaTh npu pelieHUH 3a1a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa NPSIMOYTOJIBHBIX
TPEYTOJbHUKOB

YT MEXKTY TIPSIMBIMH U
MJIOCKOCTAMU

10

VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKY
IPSIMOM U TUNIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, INHENHBIN yTOJ IBYTPAHHOIO
yria.

[leprieHIMKYISIPHOCTH TUIOCKOCTEN:
IPU3HAK NEPIEHANKYIIIPHOCTH JBYX
mIockocTer. Teopema o Tpéx
NepHeHIUKYJIsIpax

AKTYaJaIu3upoBaTh (PakThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

JlaBaTh onpenejeHue yriia Mexay
MPSAMOM U IUIOCKOCTBIO,
dbopMyIHpoBaTh TEOPEMY O TPEX
MEPHEHANKYIIApax U 00paTHYIO K HEH.
Haxoauthb yros Mexay npsiMmou

Y TJIOCKOCTBHIO B MHOTOTPAHHUKE,
PacCTOSTHUE OT TOYKH A0 MPSIMOU

Ha IUIOCKOCTH, UCTOJIb3YSl TEOPEMY

0 Tpéx nepneHaukynspax. [Iposoaute
HA YEPTEKE NEPIECHIUKYIISAP: U3 TOUKH
Ha MPSMYI0; U3 TOYKHU Ha IIOCKOCTb.
JlaBaTth onpeneneHue AByrpaHHOrO
yIJia u ero 3JieMeHTOB. OOBSICHSIThH
PaBEHCTBO BCEX JIMHEHHBIX YTJIOB
JIBYTPAHHOTO yIJIa.

Haxoauthb Ha yepTexe ABYIpaHHBIN
yTOJI TIpU pedpe MUPaMUJIbl, TPU3MBI,
napasuieJienuneaa.

42



/laBaTh onpeaesieHHe yria Mex1y
IUIOCKOCTSIMH.

JaBaTh onpeneseHue

1 GpopMyIMpPOBATH NPU3HAK
B3aMMHO MEPIECHANKYISIPHBIX
IIOCKOCTEH.

Haxoauthb yriibl MEX 1Y IIIOCKOCTSIMHU
B Ky0O€e U mupamuse.

Hcnoab30BaTh npu peliecHuu 3a1a4u
OCHOBHBIE TEOPEMBI U METOIbI
MJIAHUMETPUH.

MoaeaunpoBarhb peallbHbIE CUTyalluN
Ha s3bIKE€ TEOMETPHUU, HCCIEA0BATH
MOCTPOCHHBIE MOJICIIU

C UCTIOJIb30BAHUEM I'€OMETPUUYECKUX
MMOHSATHH.

Hcnoab30BaTh npu perieHuu 3a1a4u
Ha MMOCTPOEHUE CEYEHU
COOTHOIIIEHHUS B MPSIMOYTOJILHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA,
BBIITYKJIbIE U HEBBIYKJIbIE
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OI'DaHHUKA.

[Ipu3ma: N-yronpHas npu3Ma; rpaHu

AKTYaJaIu3upoBaTh (PaKThl © METOIbI
MJIAHUMETPUH, PEJICBAHTHBIE TEME,
NMPOBOJAUTH AHAJIOTHH.

JlaBaTh onpeaeseHue
napasuiesienune;sia, pacmo3HaBaTh €ro
BUJIbl U U3y4aTh CBOWCTBA.
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Y OCHOBAHWSI IPU3MBL; IIPsIMast

Y HaKJIOHHasI IPU3MbI; OOKOBast

Y TIOJIHASI IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, MpsAMOYTOJIbHBIN
HapaJJIeJIeMUIIE] U €ro CBOMCTBA.
[Mupamupga: N-yronbHas MUpaMUa,
I'PaHU U OCHOBaHUE IMUPAMM/IBI;
OOKOBas U MOJHAas TOBEPXHOCTh
nUpamMuabl; IpaBUIIbHAS U yCEUEHHAsS
nupamuaa.

DNeMEHThI IPU3MbI U TUPAMUJIBI.
[IpaBuUnIbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; IPABWIIbHAS MPHU3Ma
U MpaBUJIbHAS TMpaMUa; MpaBUIIbHAS
TPEYroJibHasi MUpaMKIa

Y IPABUJIBHBINA TETpa’p; KyO.
IIpencraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3p, J0OAEKAIP
Y UKOCadIP.

CummMmeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTENBHO TOUKH,
OPSIMOM, IJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUPAMHUIAX,
napajiesienuneaax, IpaBuIbHbIX
MHOTOI'PAaHHHKAX.

JlaBaThb onpeeieHue NTUpaMuIbl,
pacno3HaBaTh BUIbl HUPAMHUI,
(hopmysupoBaTh cBOICTBa pEdED,
I'PAHEN U BBICOTHI PABUIIBHOU
MMAPAMUIBI.

Haxoaurnb 1uioiagb NOJHON

1 OOKOBOM OBEPXHOCTH MUPAMHU/IBI.

JlaBaTh onpeaejieHue yCEUEHHON
NMpaMUbl, HA3bIBATh €€ JIEMEHTHI.
DopMyIHPOBATH TEOPEMY

0 IIou[aau OOKOBOM MOBEPXHOCTH
[IPaBUJIbHOU YCEUEHHON TUPAMUJIBL.
PemaTp 3a1aun Ha BBIYKCIICHUE,
CBSI3aHHBIE C MUPaAMUIAMHU, a TAKXKE
3a7]a4M Ha MMOCTPOCHUE CEUEHMUI.
/laBaThb onpeae/ieHue IPU3MBIL,
Pacno3HaBaTh BU/IbI IPU3M,
H300pakaTh [IPU3MbI HAa YEPTEKE.
Haxoauthb miomaas moJaIHON WIN
OOKOBOI MOBEPXHOCTU TIPU3MBI.
M3y4yars cooTHOLIEHUS Diliiepa
JUTs yncia pédep, rpaHeild U BEpIINH
MHOTOI'PaHHHKA.

N3yuyaTh BUABI TPABUIBHBIX
MHOTOIPAaHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO IPAHEM.
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Brrunciienne 351eMeEHTOB
MHOTOTPAHHUKOB: pEOpa, AUaroHau,
yribl. [Inongaae 60k0BOM NOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPSIMOM
IIPU3MBL, TUIOIIA/Ib OCHOBAaHUH, TEOpEMA
0 OOKOBOM TTOBEPXHOCTH TIPSIMOM
npusmel. [lnomans 60xoBoM
IIOBEPXHOCTHU Y NTOBEPXHOCTH
MIPAaBUJILHOM MUPAMUJIBL, TEOpEMA

0 IJIOMIA N OOKOBOM MOBEPXHOCTH
yCEYEHHOM MUPAMUIBI

N3yyath cCHUMMETpPHIO
MHOT'OTPaHHUKOB.

OO0BACHATDH, KAKHE TOYKHU
HAa3bIBAIOTCSI CHMMETPUIHBIMH
OTHOCHUTEJIHFHO JJAHHOW TOYKH, TIPSIMOM
WJIN IUIOCKOCTH, YTO HA3bIBAIOT
IIEHTPOM, OCBIO WJIH TIJIOCKOCTHIO
CUMMETPHUH (PUTYPBI.

IIpuBoaUTH NPUMeEPBI
CUMMETPUYHBIX (PUTYDP B apXHUTEKTYpeE,
TEXHHUKE, TIPUPO/IC.

MoaeanpoBaTh peAIbHBIE CUTyalluN
Ha SI3BIKE TEOMETPHH, UCCIICIOBATh
MTOCTPOCHHBIE MOICITH

C UCIIOJIb30BaHUEM IT'€OMETPUUECKHUX
MMOHSTHI, UCTIOL30BaTh MOI00HE
MHOTOTPaHHHKOB

OO6BbEMBI MHOTOTPAHHUKOB

IToustre 006 00bEME. OOBEM
IUPaMHUIBI, TTPU3MBI

AKTYaJaIu3upoBaTh (PaKThl © METOIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME.
OO0BACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/IS aHAJIOTUIO

C U3MEPEHHUEM TIJIOIIAICH
MHOT'OYTOJIbHUKOB. POpMYJIMPOBATH
OCHOBHBIE CBOMCTBA 00BHEMOB.
HN3yuyarh, BBIBOAUTH GOPMY.JIbI
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00BEMaA MPSAMOYTOJIBHOTO
napajuieJenuIe1a, Ipu3Msl

Y TIUPaMU/IBbL.

BoruucjasaTs 00bEM IPU3MBL

Y IUpaMUbl IO X JIEMEHTaM.
IIpumeHsATH 00BEM IS pELICHUS
CTEPEOMETPUYECKHUX 3a1a4 U

JUTSL HAXOKJIEHUS TEOMETPUUYECKUX
BEJIMYMH.

MopenupoBaTth peanbHbIE CUTYallUuN
Ha S3bIKE T€OMETPHUH, HCCIAEAOBATH
MOCTPOEHHBIE MOJIEIH

C UCII0JIb30BAaHNEM IT'€OMETPUUECKUX
MTOHSATUHI

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHHUKE.

Brruucnenue paccTosHUM: MEXIY
JIBYMsI TOYKaMH, OT TOYKH J10 NIPSIMOHU,
OT TOYKH JI0 IIJIOCKOCTH; MEXIY
CKPEILHBAIOIIUMUCS TPSIMBIMHU.
Brruucnenue yrios: Mexay
CKPEILHBAIOIIUMUCS IPSIMBIMH,
MEXKY MPSIMOM U INIOCKOCTHIO,
JNBYI'PAHHBIX YTJIOB, YTJIOB MEXKY
IJIOCKOCTAMU

CTpoutsb ceueHue MHOTOTpaHHUKA
METO/IOM CJIEZOB.

JlaBaThb onpeeIeHNe pacCTOSHUS
Mexay purypamu.

HaxoauTh paccTosiHuE MEXIY
napajuieIbHbIMU IIOCKOCTAMH,
MEXIy MIIOCKOCTBIO U MapajuieIbHOU
e’ PSAMOM, MEXKILY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.
CTpouTthb TMHENHBIN YO
JBYTPAHHOI'O yIJIa HA YePTEkKe
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MHOTOTPaHHHUKA U HAXOJUTh €TI0
BEJIMYUHY.

Haxoauthb yriibl MEXIY IIOCKOCTSIMA
B MHOTOTPaHHUKAX

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC

JTUaMeTp; TUIOIIab TOBEPXHOCTH
cdepsl. B3anMHoe pacnosnoxxenue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; miomaas chepsl.

N3o06paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

HaumenoBanue paznena  [KomuuectBo OcHOBHOE cofiepaHHUe OCHOBHBIE BU/IbI IESITEIBHOCTH
(Temnl) Kypca 4acoB O0yJaroIIIXCS
Tena BpanieHus 12 Cdepa u map: ueHTp, paauyc, AKTYyaJau3upoBaTh (HaKThl © METO/IbI

IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NMPOBOANTH AHAIIOTUU.

JlaBaThb onpeaenaenus chepsl U 1mapa,
WX LEHTpPa, painyca, JuaMeTpa.
Omnpeneasitb chepy kak purypy
BpAILEHUS OKPY>KHOCTH.
HccienoBath B3auMHOE
pacrnosoxeHue chepsl ¥ MIIOCKOCTH,
JIBYX c(ep, HITICTPUPOBATH 3TO

Ha YepTexax U pUCYyHKaXx.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KacaTeJIbHOU
IIJIOCKOCTH.

3HAKOMHUTBCH C T€0JE3UYECKUMHU
JUHUSIMU Ha cepe
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[{unuuapuveckas HOBEPXHOCTb,
o0pa3yronye NUINHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIMHIPUYECKOM
noBepxHocTu. L{unmuuap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
o0pasyromias ¥ 0ch; IIIOIMAIb
OOKOBOM M TIOJIHOM MOBEPXHOCTH.
N306paxeHne HuIMHIpa

Ha ITJIOCKOCTH. PaSBépTKa mUuJInHApA.

Ceuenust qunuHApPa (MIOCKOCTBIO,
napajuieIbHOW WIIH
MEPIICHIUKYJISIPHOU OCH IIUIUHIPA)

OO0BACHATD, YTO HA3BIBAIOT
LIUAJIMHIPOM, Ha3bIBATh €T0 3JIEMEHTHI.
N3yyarh, 00bICHATDH, KaK MOJTYYUTh
HWIMHAP MYTEM BpaIllCHUSA
MPAMOYTOJIbHHUKA.

BbIBOAUTH, HCTIOJIB30BATH (DOPMYIIBI
JUUIS. BRIYHICJICHHUS TUIOIIAAN OOKOBOM
MMOBEPXHOCTH IUJIUH/IpA.

N3y4yars, pacno3HaBaThb Pa3BEPTKY
HWIMHApA.

N300paxaTh NUIMHIP U €70 CEYEHUS
TUIOCKOCTBIO, IIPOXOJAIICH YepE3 €T0
OCb, MMAPAIUICIIBHON WU
MIEPIIEHINKYJIAPHON OCH.

HaxoauThb 1miomaay dTUX CEUCHUI.
MoaeaunpoBarhb pealibHbIE CUTyalluN
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
MOCTPOCHHBIE MOJICIIN

C UCTIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHSITHH

Konunueckas noBepxHOCTb,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEpPIIIUHA
KOHUYECKOW MTOBEPXHOCTH.
Konyc: ocHoBanue u BepinHa,
oOpasyrolas u och; MIOHIAb

OO0BbsACHATH, KAKOE TEJIO HA3BIBAIOT
KPYI'OBBIM KOHYCOM, Ha3bIBaTh €TI0
DJIEMEHTBL.

N3yuyaTh, 00bACHATH, KaK [TOJIYYUTh
KOHYC IIyTEM BpalCHUs
IIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA.
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OOKOBOM U MOJHOM MOBEPXHOCTH.
Y ceu€HHbIN KOHYC: 00pasyromue
Y BBICOTA; OCHOBAHMS U OOKOBasI

MIOBEPXHOCTb.

I/1306pa>1<eHHe KOHYCa Ha IINIOCKOCTH.

Pa3Béprka koHyca.

CeueHnus koHyca (TIOCKOCTBIO,
napajuieIbHOM OCHOBAHUIO,

Y TJTOCKOCTBIO, MPOXOIAIIEH
yepe3 BEPILINHY)

N300pakaTh KOHYC U €r0 CEUCHHUS
IJIOCKOCTBIO, IPOXOSAILEN Yepes OCh,
Y IJIOCKOCTBIO, NIEPIICHAUKYJIIIPHOU
K OCH.

HN3yuyarp, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BbIBoaAMTH, MCNIOJIB30BATH (OPMYIIBI
JUTSl BBIYMCITICHUS TUIOMA OOKOBOM
MMOBEPXHOCTH KOHYCA.

HaxoauThb 1miomia iy ceyeHu,
MPOXOJSAIIMX YEPE3 BEPIIMHY KOHYCa
WJIY TIEPIEHIUKYIISIPHBIX €T0 OCH.
OO0BACHATDH, KAKOE TEJIO HA3bIBACTCS
YCEUEHHBIM KOHYCOM.

N3y4yarhb, 00BbICHATH, KaK €r0
MOJIYYUTh ITyTEM BpaILICHUS
MPSAAMOYTOJIBHOW TPAICLHH.
BbiBOAUTH, NPpUMEHATH POpMYITY
JUTS] BBIYUCJICHUS TUTOIIA I OOKOBOM
MMOBEPXHOCTH YCEUYEHHOTO KOHYyCa

KomOuHanus Ten BpaiieHus

1 MHOT'OI'PaHHUKOB. MHOTOIpaHHHUK,
OTMCAaHHBINA OKOJIO cheps; chepa,
BIIMCAaHHAs! B MHOTOIPAHHUK WJIH

B TEJIO BPAIICHHS

AKTYyaJau3upoBaTh (HaKThl U METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

Pemate crepeomeTpuyecKkue 3a1a4y,
CBSI3aHHBIE C TEJIAMU BPALLICHUS,
IIOCTPOCHUEM CEYEHUN TEJI BPAILLICHUS,
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C KOMOMHAILIMSIMU TEJ BpallleHUs

Y MHOTOI'PaHHHMKOB Ha HAXOXKJICHUE
r€OMETPUYECKUX BEJIUYMH.
HUcnonb30BaTh Npu pelieHUn
CTEPEOMETPUUYECKHUX 3a/1a4
IJIaHUMETpUUECKre (DaKThl U1 METOIbI
3a7a491 Ha BBHIYMCIICHHE

U I0Ka3aTeILCTBO.

MopenupoBaTh peajbHbIE CUTYaI[UN
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJAEITN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSTUIN

OO0OBEMBI TEN

[Tonsitue 06 06BEMe. OCHOBHBIE
CBOMCTBA OOBEMOB TEJ.

O06BEM nmIMHIpa, KOHYyCA.
O0bEM 1mapa u mIomaas chepsl

AKTYaJau3upoBaTh (HaKThl U METO/IbI
MJIAaHUMETPUH, PEIIEBAaHTHBIE TEME,
IPOBOAUTH aHAJIOTHH.

BbIBOAUTH, MCTIOJIB30BATH (DOPMYIIBI
00BEMOB: TIPU3MBI, LIMJIUH]IPA,
NAPAMUJIBI, KOHYCA; YCEUEHHOU
IIAPAMUJBI U YCEUYEHHOTO KOHYCA.
PemaTh crepeomeTpuyeckue 3aaaum,
CBSI3aHHBIE C BHIYMCICHHEM 00BEMOB.
P@opMyIHPOBATH OIPEACIICHNE
IapOBOI'0 CErMEHTA, IIAPOBOTO CIIOS,
1IapOBOI'0 CEKTOPA.
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I[pumeHsaTh GOpMyIIBI
JUIs1 HAXOXKACHUSI 00bEMOB IIIAPOBOTO
CErMEHTa, I1apOBOro CEKTopa

[Tono0OHbIE TENa B IPOCTPAHCTRE.
CoOTHOIICHUS MEXKTY TIIOIIAISTMU
MOBEPXHOCTEH, 00BEMaMH IMOT0OHBIX
TeN

Pemarts cTepeoMeTpruecKUe 3a/1a4u,
CBsI3aHHBIE C 00BEMOM I1apa

U TUIOIIAAbIO CEpBHI.

MoaenupoBarh peanbHbIE CUTYAllUH
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MOCTPOCHHBIE MOJICIIN

C HUCTOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSITHH.

AKTYaJau3upoBaTh (HaKThl U METOIbI
MJIAHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOAUTH aHAJIOTUH.

Pemarb cTtepeomMeTpruecKUe 3aayuu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMOB
Y TIOBEPXHOCTEH MOIOOHBIX TEI

B ITPOCTPAHCTRBE.

MoaeaupoBarhb peallbHbIE CUTYallUH
Ha A3bIKE€ TEOMETPHUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIENIN

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSATHMN

BekTopbl ¥ KOOpAUHATEI
B [IPOCTPAHCTBE

10

Bekrop Ha miockoctu
U B pocTpaHcTee. Clioxenue
Y BBIYUTAHHUE BEKTOPOB. Y MHOXKEHHUE

AKTYaJau3upoBaTh (PakThl U METObI
IIJIAHUMETPUHM, PEIIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.
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BEKTOpA Ha yucio. Paznoxenue
BEKTOPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napasuiesIenunea.

Pemenue 3anay, CBA3aHHBIX

C IIPUMEHEHUEM TIPABUII ICUCTBUI

C BEKTOpaMH.

[IpsiMoyTronbHast cuctemMa KOOpAUHAT
B nipocTpancTBe. KoopauHatel
BekTOpa. [Ipocrenmme 3amaun

B KOOpJAMHATAX. YTOJI MEXKIY
BekTOpamu. CkanspHOe
MIPOU3BEJICHUE BEKTOPOB.
Brruucnenue yrioB Mexay npsMbIMU
Y TTIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METO
IIPY PELICHUHU T€OMETPUUYECKUX 3a]1a4

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
MapajiyIeIeUIe1a IPU CI0KEHUN
BEKTOPOB.

CriaabIBaTh, BLIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA ITUX
omnepanui.

JaBaTh onpenesieHre NpsMOyTroJIbHOM
CHUCTEMBI KOOPAWHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAUHATHI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BeiBOAUTH, HCIIO/IB30BATH (DOPMYJTY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKITY
TOYKaMH.

Boipakarh cKansipHOE TPOU3BEICHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIUHCIISITH YTOJI MEXIY IBYMSI
BEKTOPaMH, ABYMsI IIPSIMBIMH.
HaxoauTs yroa mexnay npsMou

Y TIOCKOCTBIO, YTOJI MEXKIY ABYMS
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTE, HCII0JIB30BATH (hopmyTy
PacCTOSIHUS OT TOYKH J0 IUIOCKOCTH
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[ToBTOpEHME, 0000IIEHNE 7 OcHoBHble QUrypsl, haktel, TeopeMbl | Pemarth npocTeiiiue 3agaun
U cUCTeMaTH3allusl 3SHaHUN Kypca IUTaHUMETPHUH. 3a1aun Ha HaXOXKJEHUE JJIMH U YTJIOB
TUTAHUMETPUU U METOJIbI UX B T€OMETPUYECKUX PUTypax,
penieHus. npuMeHsTh Teopemy Iudaropa,
OcHoBHbI€ GUTYPBI, PAKThI, TEOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca CTepeoOMETpHH. 3aJaun Haxoautsp miomnaabs MHOTOYTOJIbHUKA,
CTEpEOMETPUU M METOMIbI X PEIICHUs | Kpyra.
Pacno3naBath 1o00HbIE HUTYDHI,
HAXOAUTh OTHOIICHHUS JITTMH
Y TUTOLIAJICH.
Hcnonb30BaTh IpHU peLICHUN
CTEpEOMETPUYECKUX 3a]1a4 (haKThI
¥ METO/IbI TUTAHUMETPHUH
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIITUCKA

VYuebubiii kypc «BeposSTHOCTh M CTaTUCTHUKA» 0a30BOTO YPOBHS SIBISIETCA
NPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOro YpOBHS
OCHOBHOTI'0 00111eT0 00pa3oBaHus. YUeOHbIN Kypc MpeaHa3HadeH sl (OPMUPOBAHUSY
OOy4YarONIMXCsS CTaTUCTUYECKON KYyJIbTYpbl U MOHUMAHMS POJIA TEOPUU BEPOSITHOCTEU
KaK MaTEMaTHYECKOTO MHCTPYMEHTA I U3YYCHHUS CIYYaHBIX COOBITHH, BEIUYUH H
nporieccoB. Ilpum  u3ydeHum ydeOHOro Kypca oO0OramaimTcs MpeaAcTaBICHUS
oOy4Jaronmxcst 0 METoAaX MCCIEI0BaHUS U3MEHYMBOTO MUPA, PA3BUBACTCS TOHUMAaHHE
3HAYMMOCTU W OOIIHOCTM MAaTeMAaTHYECKHX METOJO0B IMO3HAHUS KaK HEOThEeMJIEMOU
4acTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUSL.

Conepxanue yueOHOro Kypca HalpaBjeHO Ha 3aKpEIUICHUE 3HAHUW, TTOJTyYEHHBIX
IpU M3YYEHHH Kypca Ha ypOBHE OCHOBHOTO 00miero oOpa3oBaHHs, W Ha pPa3BUTHE
MPEICTABICHUM O CIy4alHBIX BEJIMYMHAX M B3aUMOCBS3IX MEXIY HUMH HAa BaKHBIX
pUMeEpax, CIOKEThl KOTOPBIX TMOYEPIHYTHl M3 OKpYKawliero mupa. B pesynbraTe
y oOydarmoumuxcsa JOJDKHO — cOpMHUpOBATbCS — MpENCTaBiIeHUE O  Haubosee
YIOTPEOUTENBHBIX M OOIIMX MAaTEMATHICCKUX MOJIEISAX, UCIOIb3yEMBIX JIUIS OTICAHUS
AHTPOMOMETPUYECKUX U IEeMOTpauecKuX BEIUUMH, MOTPEIIHOCTEN B pa3IUYHOrO POjia
U3MEPEHUSIX, JUIMTEIIbHOCTH  O€30TKa3HOM  pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTHK MACCOBBIX SIBIICHUI U MTPOIIECCOB B OOIIECTBE.

B cooTBeTcTBMM C yKa3aHHBIMH IIEJISIMH B CTPYKType YYeOHOro Kypca
«BepoaTHOCTh M CTaTUCTUKA» JJI YPOBHS CpeHEero oOuero oopazoBanus Ha 0a30BOM
YPOBHE BBIICJICHBI CIICAYIOIINE OCHOBHBIE COJEpX)aTelbHble JUHUH: «CiydaiiHbie
COOBITHS ¥ BEPOATHOCTHY, «CITydaiiHbIe BETUYMHBI U 3aKOH OOJIBIITAX YHUCEID).

Baxnyto dyacth ydeOHOro Kypca 3aHMMAeT U3YYEHHE TeOMETPUUYECKOro U
OMHOMMAJILHOTO pacHpe/ielieHuii W 3HAKOMCTBO C MX HEMPEPHIBHBIMH aHAJIOTaMU —
MOKAa3aTeIbHBIM U HOPMAJIbHBIM pacpeIeIICHUSIMH.

Conepxanue muHun «CiydailHble COOBITUS U BEPOATHOCTUY» CIIYKUT OCHOBOWIJIS
dbopMHpoBaHUS TPEACTABICHUN O paclpeeiCeHUH BEPOSTHOCTEH MEXIy 3HAUYCHHSIMHU
CIIy4allHBIX BENWYHMH, a TaKKe dTa JMHUSA HeoOXoauMma Kak 0aszamis U3y4CHUS
3aKO0HAa OONBIMX uYnceNl — (YHAAMEHTAIBHOTO 3aKOHA, JECUCTBYIOIIETOB MPUPOJIE U
00I1IeCTBE U UMEIOIIET0 MaTeMaTuueckyro Gopmanu3zanuio. CaM 3aKOH OOJIBIINX YUCEN
nmpeayiaracTcss B O3HAKOMHTEIBHOH (oOpMEe ¢ MHUHHMAIBHBIM HCIIOJIB30BAaHUEM
MaTeMaTU4YeCcKoro hopmMain3ma.

Tembl, cBsi3aHHBIE C HEMPEPHIBHBIMU CIyYaWHBIMU BEIUYHMHAMH, AKIEHTUPYIOT
BHUMaHKE OOYyJaOIINXCs HAa OMUCAHUU M MU3YYCHHH CITY9alHBIX SBJICHUN C TIOMOIIIBIO
HETPEPBIBHBIX (QYHKIMH. OCHOBHOE BHHMAaHHE YCISICTCS IMOKAa3aTEIHbHOMY H
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HOPMAJIbHOMY pacHpeleCHUsIM, TPU OTOM MPEANOJaraeTcsi O03HAKOMHUTEILHOE
U3yUYCHUE MaTepralia 0e3 J0Ka3aTeIbCTB MIPUMEHSIECMBIX (DAKTOB.

OOmiee 4YHCIIO dYacoB, PCEKOMEHIOBAHHBIX I HW3Y4YCHHUS Yyd4eOHOTO Kypca
«BeposTHOCTh M cratucTHKa» — 68 dacoB: B 10 kimacce — 34 vaca (1 wac B Hemero),
B 11 xnacce — 34 gaca (1 vac B HeZieIi0).

COJEPXAHUE OBYUYEHUA

10 KJIACC

[IpeacraBienre JaHHBIX C TMOMONIbIO Tabmui u  auarpamm.  CpenHee
apu@mMeTuyecKoe, MeIMana, HauOoJIblllee U HAMMEHbIIIee 3HAUCHUSI, pa3Max, JUCTIEPCUs
U CTaHJApTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydyaliHble SKCHEPUMEHTHl (OMBITHI) W CIydalHbIE COOBITHUSA. DJIEMEHTapHbIC
coObITHst  (Ucxonbl). BeposTHOCTH ciiydaiiHOro coObITHA. bBIuM30CTh 4YaCTOTHI U
BEpOSITHOCTU CcOObITUH. CiydailHble ONBITBI C PaBHOBO3MOXXHBIMH 3JI€MEHTapHBIMU
coObITUSIMU. BeposITHOCTH COOBITHI B OMBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepanuu Hajg COOBITHSIMHU: TI€pECEUYECHHUE, OOBEIUHEHUE, MPOTHBOIIOJIOKHBIE
coObITHs. Jluarpammel Ditnepa. @opMyiia CIOKEHHS] BEPOITHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBO  CiydailHOTO
skcrepumenTa. @opmyia noaHoi BeposiTHOCTU. He3zaBucuMblie COOBITHS.

KomOunnaropHoe mnpaBuno ymHOxeHus. llepecranoBku u (daktopuan. Yucno
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapubIii ciayuyaliHbIil ONBIT (MCIIBITAaHUE), YCIIeX W Heyaada. HesaBucumbie
ucnbiTanust. Cepus HE3aBUCUMBIX HCTIBITAHUM A0 MepBOro ycnexa. Cepus HE3aBUCUMBIX
ucnblTaHud bepHysu.

CnydaitHas BennuuHa. Pactipenenenue BeposTHOCTeN. JlnarpaMmma pacrpeaeieHusl.
[Tpumepsl pacnipesienieHtii, B TOM YUCIIe, FEOMETPUUECKOE M OMHOMHUAIBHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIYYAUMHBIX BEIWYMH: MATEMATHUYECKOE OXKHUJIAHUE,
JIUCIIEpCHs. M CTaHAAPTHOE OTKJIOHEHHWe. IIpuMepbl IpUMEHEHHs MaTeMaTU4eCKOro
OXXMJAHUS, B TOM YHCJIE B 3aJadyax W3 NOBCEIHEBHOM XU3HU. Marematnueckoe
OKuJaHWe OWHAPHOW CIIydalHOM BeNWYMHBI. MaTeMaTHuecKoe OXHIaHUE CYMMBI
CIIy4yalHBIX BEJIMYMH. MaremMaTuyecKoe OKHUIAHWE U AUCHEPCUS I'€OMETPUYECKOro U
OMHOMUAJIBHOTO pacIpe/IeICHUN.

3akoH OONBIIMX YUCENT U €0 POJib B HayKe, Mpupoje u oodmectBe. BriOOpoUHBIit
METO/]I UCCIIeIOBaHUM.

[Ipumepsl HENpephIBHBIX  CIIydyaWHbIX Beau4yuH. [loHsATHE O IUIOTHOCTH
pacnpeneneHus. 3aaadyu, NMPUBOASLIME K HOpMalIbHOMY pacnpeneneHuto. IloHartneo
HOPMAaJIbHOM PacCIpeAcIICHUN.
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INPEAMETHBIE PE3YJIBTATBI

K koniy o6yuenus B 10 kiacce o0ydaroniuics MojJyqduT CICAYIOMIKNE MPeIMETHBIC
pe3yabTaThl:

YUTATh U CTPOUTH TAOJHUIIEI U JUATPAMMBI;

OTIEpUPOBATh TIOHATHSIMHU: CpelHee apupMeTHIeCKOoe, MeIuaHa, HauOoJbIIee,
HaMMeEHbIIIee 3HaUYeHUE, pa3Max MacCUBa YUCIIOBBIX JJAHHBIX;

OMEepUPOBATh MOHATUIAMU: CIIYYaHBINA SKCIIEPUMEHT (OMBIT) U CIIydyalHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (BJIEMEHTapHBIA HCXOJl) CIYy4alHOro OIbITa, HAaXOJUTh
BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXXHBIMH CITyYaHBIMU COOBITHUSIMU, HAXOJWUTh U
CpPaBHUBATh BEPOSITHOCTH COOBITUI B U3yUYEHHBIX CITyYalHBIX SKCTIEPUMEHTAX;

HaXOJIuTh U (OPMYIUPOBATh COOBITHSA: TEPECEUCHHE U OObEIMHEHHE IaHHBIX
cOObITHI, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY  COOBITHIO,  IOJb30BAaThCS
quarpaMMamu Jisepa u GopMyIIoN CII0KeHHsSI BEPOSITHOCTEN IPH pEIICHUH 33/1aY;

OTepUPOBATh TMOHSATUSMU: YCIOBHAS BEPOATHOCTh, HE3aBUCUMBIE COOBITHS,
HAXOJIUTh BEPOSTHOCTH C TOMOINBIO TpaBWia YMHOXEHHUSA, C IOMOIIbIO JepeBa
CIIy4alHOTO OIBITA;

NPUMEHATh KOMOWHATOPHOE TIPaBMJIO YMHOXKEHUS TIPH PEIICHHH 33]1ad,;

ONepUPOBATh MOHATUSMU: UCIIBITAHUE, HE3AaBUCUMbIC UCIIBITAHUS, CEPUs
WCITBITAHWM, YCIIeX U HeyJa4a, HaXOAUTh BEPOSITHOCTH COOBITHIA B CEPUU HE3aBUCHMBIX
UCITBITAaHUH JI0 TIEPBOTO YyCIIeXa, HAXOAUTh BEPOSITHOCTA COOBITHI B CEpUU MCTIBITAHUN
bepnyinu;

OTIepUPOBATh TMOHATUSAMU: CIy4daillHasi BEIMYWHA, PACIPEACIICHUE BEPOSTHOCTEH,
JquarpaMMa pacrpeneeHusl.

K xoniry oOyuenus B 11 kiiacce o0y4aroniuiicss MOJIy4IHT CIETYIOIINE MPEIMETHBIC
pE3yIbTaTHI:

CpaBHUBATh BEPOATHOCTU 3HAYEHUM CIIyYalHOMN BEJIMUYUHBI 110 PACIIPEACIICHUIO WU
C IOMOUIBIO JUarpaMm;

ONIEPUPOBAThH MOHATHEM MATEMATHUUYECKOTO OKUJIaHWS, IPUBOJIUTH MPUMEPHI, KaK
MPUMEHSIETCS. ~ MaTeMaTU4YeCKOE  OXHMIAHUE  CIIy4YalHOM  BEJIMYUHBI  HAXOJUTh
MaTeMaTUYECKOE OKUIAHUE 110 JAHHOMY PacIpeaeICHUIO;

UMETh TMpPEJCTaBICHUE O 3aKOHE OOJIBIIUX YHCEIT,

MMETb MPEJICTABICHUE O HOPMAIBLHOM PaclpeaeICHUN.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haumenoanue paznena  |KommuecTtso OcHOBHOE cofepKaHne OcHOBHBIE BU/IBI J€ATEIBHOCTH
(Tembl) Kypca 4acoB 00yYaromMXcs
[IpencraBienne qJaHHBIX 4 IIpeacraBnenye JaHHBIX C IOMOIIBIO N3Baexkats uHpOpManuI0 13 TabIUIl
Y OIIMCATEIIbHAsL CTATUCTUKA Tabnui u quarpamm. Cpennee U AuarpaMM, HCIOJIb30BaTh TAOJIHIIbI
apupMeTnyecKkoe, MeIaHa, Y IMarpamMMBbl JUIs IPEICTABICHUS
HauOoJbllIee U HAUMEHbIIIEe CTaTUCTUYECKUX JTaHHBIX.
3HA4YEHUS, pa3Max, TUCIIEPCHs, Haxoaurtsb oncarenbHble
CTaHJAapTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKY JTaHHBIX.
HabOpoB BbiaBUraTh, KpUTHKOBATH THIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHYHMBOCTH
u onpenensomux e€ pakropax
City4aiiHbIE OTIBITHI 3 Cry4daiiHble SKCTIEPUMEHTHI (OTIBITHI) BoiaeasiTb Ha MpUMepax ciiy4alHbIE

1 CITydaifHbIe COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMH UCXOAaMHU

U CITy4aiiHbI€ COOBITHSI.
DneMeHTapHbIe COOBITUS (MCXOIBI).
BeposTHOCTB ciTydaiiHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTIBITAX

C PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH.
[IpakTuueckas padora

COOBITHS B OMTMCAaHHOM CITy4aiiHOM
OTIBITE.

D opMyJaUPOBATH YCIOBUS MPOBEICHUS
CJIy4allHOIO OIIBITA.

HaxoauThb BeposSITHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOKHBIMU
HCXOJaMH.

MoaeaunpoBarhb OIbITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
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MCXOJIaMH B XOJI€ MPAKTUIECKON
paboTHI

Omnepanuu Has COOBITUSIMH,
CJI0’KEHUE BEPOSTHOCTEN

Onepauuu HaJ COOBITUAMU:
nepecedyeHue, 00beTMHEHUE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
Juarpammel Dunepa. Popmyna
CJIOKEHUS BEPOSITHOCTEH

Hcnoab3oBaTh 1uarpaMmMbl Jidiepa
U CJIOBECHOE OIMHUCAHUE COOBITHIMA
TU1s1 POPMYITUPOBKH U U300PaKCHUS

00bEIMHEHUS U TIEPECEUCHUsI COOBITUH.

Pemarts 3aga4m ¢ UCNIOJIB30BaHUEM
(hopMyJIbl CIOKEHUS BEPOSITHOCTEN

Y cII0BHAsI BEPOSITHOCTS,
JIEPEBO CIYYAUHOTO OIIbITA,
dbopmyra moaHOM
BEPOSITHOCTH

1 HE3aBUCHUMOCTH COOBITUI

Y cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEN. J[epeBO CydaitHOTro
akcriepumenTa. opmyria MoJIHOU
BeposiTHOCTU. HezaBucumbie COOBITHS

Pemarts 3agaumn Ha Hax0XICHUE
BEPOSATHOCTEUW COOBITUH, B TOM YHUCJIIE
YCJIOBHBIX C MIOMOIIBIO I€peBa
CIIy4ailHOTO OMbITA.

Onpenensitb HE3aBUCUMOCTb COOBITHIA
1o ¢opmyJie U MO OpraHu3aluu
CIIy4ailHOTO OMbITa

DNeMeHTbl KOMOMHATOPUKHU

KomOunaropHoe mpaBuio
yMHO)eHus. [lepecTaHoBKH

u ¢akropuan. Yucio couetaHui.
Tpeyronsuuk [Tackana. @opmyna
o6unoma HeroTona

Hcnoab30BaTh NPaBUIIO YMHOKEHUS
JUISL IEPEUUCIICHUS COOBITUI

B CIIy4allHOM OIIBITE.

IMoab3oBaThest hopmyioit

Y TpeyrojabHUKoM Ilackans

JUISL OTIPENIEIICHUS] YACIIa COYETaHU I

Cepuu nociea0BaTeIbHbIX
HCIIBITAHUI

bunapHbIi1 City4aliHBIN ONIBIT
(ucnpITaHuE), ycrex U Heyiava.
HeszaBucumele ucnibitanus. Cepust
HE3aBUCUMBIX UCIIBITAHU 10 IEPBOTO

Pa30uBaTh CI0KHBIE SKCIIEPUMEHTHI
Ha OTJICTLHBIC UCTIHITAHUS.
OcBanBaTh NOHSITUS UCIIBITAHUE,
cepusi HE3aBUCUMbIX MCTIBITAHUH.
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ycnexa. Cepus He3aBUCUMBIX
VCTIbITaHuN bepHyIun.
[IpakTuueckas pabora

C HCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMepbI cCEpuit
HE3aBHUCUMBIX HUCIIBITAHH.
Pemarsb 3agaum Ha OMCK
BEPOSITHOCTEN COOBITUI B CEPUH
WCIIBITAHUI JIO TIEPBOTO ycrexa

Y B CEpUSX UCIIBITAHNN bepHyIu.
N3yuaTth B X0/1€ IPAKTHYECKOM
padoOTHI C UCIIOIH30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSITHOCTU
COOBITHH B CEpUSIX HE3aBUCHUMBIX
VCTIBITAaHUU

CityyaliHbl€ BEJTUYMHBI
U pacnpeneneHus

CnyyaiiHas BETUYHHA.
Pacnpenenenne BeposiTHOCTEN.
Huarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC CﬂyqaﬁHbIX BCJINYHH.

[Ipumepsl pactpeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAJILHOE

OcBauBaTh NOHATHA: CIIy4aiiHas
BEJIMUMHA, pacipeiesicHue, TadauIa
pacnpeneneHus, JuarpaMmma
pacrpeeeHusl.

IIpuBoauTH NpUMeEpHI
pacnpeenieHnid, B TOM YHCIIE
r€OMETPUYECKOT0 U OMHOMUAILHOTO.
CpaBHHMBATB pacupeieeHus
CIIy4alHBIX BEJIIMYUH

HaxoanThb 3HaAUYCHUS CyMMBI

H IIPOU3BCACHUA CJ'Iy‘-IElfIHBIX BCJIMYHH.

CTpouTths U pacno3HaBaTh
reoOMeTpUYECKOe 1 OMHOMHUAIBHOE
pacrpeneneHue
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[ToBTOpEHME, 00001IEHNE, 3) OnucarenpHas CTaTUCTHKA. IHoBTOPATH N3yUEeHHOE
CUCTEMAaTHU3alMsl 3HAHUN CrnyyaiiHbl€ ONBITHI U BEPOSTHOCTU Y BBICTPaMBaTh CUCTEMY 3HAaHUH
CIy4JaitHeIX coObITHH. OTniepanuu Hal
COOBITUAMHU. DJIEMEHTBI
KOMOMHATOPHUKH, CEPUU HE3aBUCUMBIX
WCTIBITAaHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC

CIIy4allHOW BEJIMYMHBI

MaTEMaTUYECKOTrO OKUJAaHUS
(cTpaxoBaHue, 10TEPES).
MaTteMaTuyeckoe 0KuJaHuEe CyMMBbI
CIIyYalHBbIX BEJINYHH.
MaremMatnyeckoe 0KH1aHne
r€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacnpeneneHun

HaunmenoBanue paznena  |KommuecTtBo OcHOBHOE coAepKaHUE OCHOBHBIE BU/IBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB 00yYaroIIMXCs
MaremaTuyeckoe 0KUaHue 4 [IpumMepbl TpUMEHEHUS OcBauBaTh NOHIATHE MATEMATUYECKOTO

OKUJIaHUS.
IIpuBoauTh 1 00CyKAATH IPUMEPHI
MPUMEHEHUSI MATEMaTUYECKOTO
OXXuaaHus. Beraucnars
MaTEeMaTHYECKOEe 0KHJIaHNUE.
Hcnoan3oBarh NoHATHE
MaTEeMaTUYECKOr0 0KUIAHUS U €TO
CBOWCTBA IPH PEIICHUHU 3a/1a4.
HaxoanTsp 110 n3BeCTHBIM QopMysiam
MaTEMaTUYECKOE 05KUJIaHUE CYMMBI
CIIyYalHBIX BEJIMYMH.

HaxoanTsb 1o uzBecTHbIM (hopmynam
MaTeMaTUYECKHUE 0KUJIaHUS CITyYalHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUYECKOE

u OMHOMMAJILHOE pacTpeeieHUs
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Jucniepcust v cTaHIapTHOE
OTKJIOHCHUE CIIYYaHOU
BEJINYHHBI

Jucnepcnst u craHgapTHOE
OTKJIOHEHUE. Jlucniepcun
reOMETPUYECKOTO 1 OMHOMHAIILHOTO
pacrpeneseHusl.

[TpakTnueckas padoTa

C HCTOJIb30BAHUEM JJIEKTPOHHBIX
TaOJINII

OcBauBaTh MOHITHS: TUCTIEPCHUS,
CTaHJIapTHOE OTKJIOHEHUE CIy4yailHOU
BEJIMYMHBI.

Haxoauts qucnepcuto

10 paclpeeNIeHUIO.

Haxoautp 110 u3BecTHBIM (popmynam
JUCIIEPCUI0 TEOMETPUUYECKOTO

¥ OMHOMHAJIBHOTO pacupeieeHus,

B TOM YHCJI€ B XOJI€ TPAKTUIECKON
paboOTHI C UCTIOIB30BAaHUEM
AJIEKTPOHHBIX TAOJIHUI]

3aK0H OOJIBIIINX YHCEIT

3akoH OonbIIKX yncesn. BeiOopouHsIii
METO/l UCCIIEAOBAHUMN.

[IpakTrueckas pabota

C UCTIOJTb30BAaHUEM DJICKTPOHHBIX
Ta0IHI

3HAKOMHUTBCS C BBIOOPOYHBIM METOI0M
MCCJIEIOBAHMS COBOKYITHOCTH JaHHBIX.
M3yuaTh B X0/1€ MPAKTUUECKON PabOTHI
C MCIIOJIb30BAaHUEM JJIEKTPOHHBIX
Ta0JIMIL] MPUMEHEHHUE BBIOOPOYHOTO
METO/1a UCCIEIOBaHU

HenpepbiBHBIE CilydaiiHbIE
BEJIMYMHBI (paclpeeieHus)

ITIprmepsl HENPEPBIBHBIX CIIyYaWHBIX
BeJIMYUH. DYyHKIUS TUIOTHOCTH
pactpenenenus. PaBHomepHoe
pacnpeiesieHUe U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
CJIy4JailHas BEJIMYHMHA, HEIIPEPBIBHOE
pacnpezenenue, QyHKIUS INIOTHOCTH
BEPOSITHOCTH.

IIpuBoOaAUTH IPUMEPHI HENPEPBIBHBIX
CIIy4alHbIX BEJINYMH.
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Haxoauthb BepOsSITHOCTH COOBITHIA
10 JIaHHOU (PYHKIIUM IJIOTHOCTH, B TOM
YU CIIE PABHOMEPHOTO PaCpeCICHUS

HopwmansHoe pacnipenencHue 2 3anaun, MpUBOIAIINE K HOpMaIbHOMY | OcBamBaTh MOHATHS: HOPMAJIbHOE
pacnpezenennto. OyHKIUS pacrmpeziesieHue.
IUIOTHOCTU ¥ CBOKWCTBAa HOPMAJIbHOTO Bbie1Th 110 ONMCAHUIO CITydaiHbIe
pacmpezeneHusl. BEJIMUMHBI, pacrpeenEéHHbIe
[TpakTrueckas padoTa 110 HOPMAJIBHOMY 3aKOHY.
C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX IIpuBoauThL NpUMepHI 331124,
TaOJIUIL IPUBOJAIINX K HOPMAIbHOMY
pacnpenenennio. HaxoauTtes yncioBbie
XapaKTEPUCTUKU HOPMAJILHOTO
pacmpeziesieHus I0 U3BECTHBIM
dbopmynam.
Pematpb 3a/1a4u, CBSI3aHHBIC
C MPUMEHEHHEM CBOMCTB HOPMaJIHLHOTO
pacnpeenieHnid, B TOM YHCIIE
C UCTIOJTb30BAaHUEM DJICKTPOHHBIX
Ta0IHII
[ToBTOpEHuUE, 00001IEHNE 19 [IpencraBnenne JaHHBIX C TOMOIIIBIO [ToBTOPSTH U3y4EHHOE U BHICTPAUBATh

U CUCTeMAaTH3alus 3SHAHUHN

Ta0JMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, ONBITHI

C PAaBHOBO3MOKHBIMH
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIUHCIICHHE BEPOSATHOCTEN COOBITUI

CHUCTEMY 3HAHUU
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C IpUMEHEHUEM (HopMyIT

U rpagIuecKnX METO/I0B
(koopuHaTHAs TIpsiMast, IEPEBO,
auarpaMmma Ditiiepa), cirydaiiHbie
BEJINYMHBI U PACIIPEACIICHUS,
MaTEeMaTHYECKOE 0KUIAHUE
CIIy4allHOM BEJIUYMHBI

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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