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INOACHUTEJIBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA <MATEMATHUKA»

[Tpumepnas paGouast mporpamma o ydeOHoMmy npeamery «MaremaThkay yriayOiEHHOTO
ypoBHs st oOyuatomuxcs 10—11 kmaccoB paspaborana Ha ocHoBe DenepanbHOTO
rOCYJJapCTBEHHOTO 00pa30BaTENbHOIO CTAaHIApTa CpenHero oomero odpa3zoBaHusA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIAEMBIX K MaTeMAaTHYECKOMY O0Opa3oBaHHUIO, U
TpaJuLMi poccuiickoro obOpa3zoBanus. Peanm3anuss nporpamMMbel oOecriedMBaeT OBJAJECHHUE
KJIIOYEBBIMH KOMIIETCHLUSMH, COCTABIIIOIIMMU OCHOBY [UIsl CaMOPa3BUTHA W HENPEPBIBHOTO
00pa30oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JMYHOCTHOIO M II0O3HABATEILHOTO pPa3BUTUSA
JUYHOCTH 00YYarOLUXCS.

B paboueit mnporpamme yureHel wuaen u nojoxenus «KoHmenuuu —pa3BuTHS
MareMaTHueckoro obpasoBanusi B Poccuiickoit ®eneparnun». B cooTBeTCTBHHM ¢ Ha3BaHHEM
KOHIICTIIIUM MaTeMaTH4ecKoe 00pa3oBaHMe JAOJDKHO, B YACTHOCTH, PEUIaTh 33/1a4y oOecreueHus
HE0OXOJMMOT0 CTPaHE YMCIIA BHITYCKHUKOB, MaTEMAaTUYECKasi IOJAIOTOBKA KOTOPBIX JIOCTATOYHA
JUIs TPOAOJDKEHHMs OOpa30BaHUs [0 pa3IMyYHBIM HAlpaBJICHUSM, BKJOYas IperojiaBaHue
MaTeMaTHKH, MaTeMaTHUECKUe UCCIIeJOBaHus, padoTy B chepe MHPOPMALIMOHHBIX TEXHOJIOTHH 1
ap., a Takke oOecreueHHuss Ui KaXAO0ro OO0ydYarolerocs BO3MOKHOCTH JIOCTHKECHMS
MaTeMaTHYeCKOM IMOArOTOBKM B COOTBETCTBMU C HEOOXOJUMBIM €My YpoBHeM. VIMeHHO Ha
peieHue 3TUX 3a1a4 HaneneHa [IpumepHas pabouast mporpamma yriayOI€HHOTO YPOBHSL.

B snoxy mudposoii Tpanchopmariu Bcex chep 4enoBeUeCKOn AeATEIbHOCTH HEBO3MOXKHO
CTaTh 00Pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOPOIIei MaTeMaTHIYE€CKOM OATOTOBKU. DTO
0oOyCJIOBJIEHO TE€M, 4YTO B HallM JHU pacTér 4YHUCIO CIEUUATbHOCTEH, CBS3aHHBIX C
HETIOCPEJCTBEHHBIM NPUMEHEHHEM MaTeMaTHKH: U B cdepe dKOHOMHKH, U B Ou3Hece, U B
TEXHOJIOTUYECKUX O0NacTsX, W Jaxe B TIyMaHMTapHbX cdepax. Takum oOpazom, Kpyr
oOyyaromuxcs, A KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAUYUMBIM IpeAMETOM, (yHIaMEHTOM
o0pa3oBaHus, CYIIECTBEHHO pacliupsieTcs. B Hero BXoAsaT He TOlbKO oOydaroluecs,
IUTAaHUPYIOIINE 3aHUMATHCS TBOPUECKOM U UCCIIe0BATENBCKOM paboTOl B 001aCTH MaTeMaTUKH,
uH(pOPMaTUKU, GPU3NKH, SKOHOMUKHU U B JPYTUX 00JIaCTAX, HO U T€, KOMY MaTeéMaTuKa Hy>KHa JJIs
MCIIOJIb30BaHUs B IPO(ECCHsiX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C HEH.

[TpuxnanHas 3HAYMMOCTh MaTEMaTUKU OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SIBIISIFOTCS
(dyHIaMeHTaJIbHbIE CTPYKTYpPhl HAIlIEr0 MHUpA: MPOCTPAHCTBEHHBbIE (DOPMBI M KOJUUYECTBEHHBIE
OTHOILEHUS, (PyHKIIMOHAIbHBIE 3aBUCUMOCTH U KaTEerOpUU HEONPeAeNEHHOCTH, OT MPOCTEHIINX,
YCBaMBAaE€MBIX B HEMOCPEICTBEHHOM OIIBITE, 1O JOCTAaTOYHO CIOXHBIX, HEOOXOIUMBIX JUIs
pa3BUTHs HAyYHBIX W TEXHOJIOTMYECKHX HAEH. be3 KOHKPETHBIX MaTeMaTH4eCKUX 3HAHWUN
3aTpyIHEHO IIOHMMAaHUE€ IPHUHIMIIOB YCTPOMCTBA M HCIIOJIB30BAaHUS COBPEMEHHOH TEXHHKH,
BOCIIPUATHE M UHTEPIIPETalUs Pa3HOOOpPa3HON COIMATbHOM, SKOHOMUYECKOW, MOJIUTHUECKOMN
uH(popmanuu, Manaod(peKTUBHA TOBCETHEBHAS IPAKTHUECKas AeITeIbHOCTh. Bo MHOTHX cdepax
npodeccCuOHANbHOM JIeATENbHOCTH TpPeOYIOTCS YMEHMsI BBINOJHATH pPacu€Thl, COCTABIATH
QITOPUTMBI, TMPUMEHATH (OPMYJIBI, MPOBOJUTH T'€OMETPUUYECKHUE H3MEpPEHHUsT U TOCTPOEHUS,
yuTaTh, 00padaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH WMHGPOPMALMIO B BHUJE TaOJMIL,
JarpaMM H rpaukoB, TOHUMATh BEPOSTHOCTHBINA XapaKTep CIyYalHbIX COOBITHIA.

OHOBPEMEHHO € paciIupeHueM cdep MpUMeHEHHUsI MaTeMaTHKU B COBPEMEHHOM 001I[eCTBE
BcE Oojiee BaXKHBIM CTAaHOBUTCS MAaTEMaTHYECKUH CTUIb MBILIUICHUS, MPOSBISIIOIIMICST B
onpeaenéHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoliecce u3yueHuss MaTeMaTUKH B apceHall IpuéMOoB U
METOJIOB MBILUICHHS YeJIOBEKa €CTECTBEHHBIM O0pa30M BKIIOYAIOTCS MHIYKUUS W JAEITyKLHUS,
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0000mIeHne W KOHKPETH3allMsi, aHalW3 M CHHTE3, KiacCU(UKalUs U CUCTEeMaTH3aIlus,
abctparupoBanue M aHanorus. OOBEKTH MaTEeMaTHUECKUX YMO3AKIIOYCHUH, MpaBHia HX
KOHCTPYMPOBAHHSI PACKPBIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOCHUM, CIOCOOCTBYIOT BBIPAOOTKE
yMEHHUs1 (OpMyIHpOBaTh, OOOCHOBBIBATh U JIOKA3bIBATH CYKICHHS, TEM CaMbIM (OPMHPYIOT
JIOTMYECKUI CTUIb MblIUICHUA. Beaymas posib NpUHAIJIEKUT MaTeMaTuke B (opMUpOBaHUU
ITOPUTMUYECKONW KOMIIOHEHTBI MBIIIICHUS U BOCIIMTAHUM YMEHUH IEHCTBOBATh 110 3aJaHHBIM
aJIroOpuTMaM, COBEPLICHCTBOBATH U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mpouecce pemeHus
3ajjay — OCHOBBI Ul OpraHu3alMd y4eOHOH JeATeNbHOCTH Ha YPOKAaX MaTeMaTHKH —
Pa3BUBAIOTCS TBOPYECKAS U MPUKIIAIHASL CTOPOHBI MBIIIIJICHUS.

OO0yueHue MmaTeMaTuKe 1a€T BO3MOXHOCTb Pa3BUBATh Y YUaIlUXCsI TOUHYIO, PALlMOHAJIbHYIO
U MHQOPMATUBHYIO peyb, yMEHHE OTOMpATh HAUOOJIee MOIXOASIINE S3bIKOBbIC, CAMBOJINYECKHE,
rpaduvecKre CpeIcTBa A BRIPAKCHUS CYXKACHUN M HATIISAHOTO UX MPEICTABICHHS.

Heo6xouMbpIM KOMIIOHEHTOM O0MIEeil KyJbTYpbl B COBPEMEHHOM TOJIKOBAaHUM SIBJISETCS
o011ee 3HaKOMCTBO C METOJIaMH IO3HaHUS AECHCTBUTEIBHOCTH, MPEACTaBICHUE O MpeAMETe U
METO/Ie MAaTeMaTHKH, €ro OTIMYUAX OT METOAOB E€CTECTBEHHBIX M T'yMaHUTApHBIX HaykK, 00
0COOEHHOCTSX MPUMEHEHHsI MAaTeMaTUKHU JJIs PelIeHUs] HAyYHbIX M MPUKIAJHBIX 3a1ad. Takum
o0pa3oM, MaTeMaTu4yeckoe 00pa3oBaHUe BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE OOILEH KYJIbTYpbl
YEJI0BEKa.

N3ydyeHne MaTeMaTUKH CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEJIOBEKA, TIOHUMAHUIO
KpacoTbl M HU3SILECTBA MAaTEMaTHMUYECKUX PACCYXIACHUM, BOCIHPUITHIO T€OMETPUUYECKUX (OpM,
YCBOEHUIO UJIEU CUMMETPHUH.

HEJN N3YYEHUSA YYEBHOI'O IIPEJJIMETA «MATEMATHUKA»

[TpuoputeTHbIMH TeNsIMH OOy4yeHHus MaTematuke B 10—11 xmaccax Ha yriyOnéHHOM
YPOBHE IPOAOKAIOT OCTABATHCA:

e hopMHpOBaHHE IIEHTPAJIbHBIX MAaTeMaTHUECKUX IOHATHH  (Yucio, BEIMYMHA,
reomMeTpuyueckas (Gurypa, IHepeMEHHas, BEpPOSTHOCTb, (YHKIHSA, HPOM3BOIHAS, WHTETPai),
00eCTeYnBaOIIUX MPEEMCTBEHHOCTh W TIEPCIEKTHBHOCTh MAaTEMaTHYECKOTO 00pa3oBaHUs
o0y4aromuxcs;

® [I0/IBE/ICHUE YYAIUXCS Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HaHHMIO B3aWMOCBS3H
MaTeMaTUKHd U OKPY)KAIOIIEro MHUpa, MOHUMAHUIO MAaTEeMAaTUKH KaK 4acTH OOLIell KyJIbTyphbl
4eJI0BEYECTBA;

® Pa3BUTHE UHTEJUIEKTYyalbHBIX U TBOPUECKUX CIIOCOOHOCTEN ydallMxcsl, 03HAaBaTEIbHON
AKTUBHOCTH, HCCJEI0BATEIbCKUX YMEHUN, KPUTHUYHOCTU MBIIUIEHUS, MHTEpeca K H3YUYECHHUIO
MaTeMaTUKH;

e (opmupoBaHue QYHKIIMOHAIBHOW MaTEMaTHYECKON I'PaMOTHOCTH: YMEHUS PaCIIO3HABATh
MaTeMaTUYECKUE acTIeKThl B pEaJIbHbIX )KU3HEHHBIX CUTYaLUsAX U MPU U3yUYEHUH JPYTUX YUeOHBIX
IPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEW, (OpMyIHpoBaThb MX Ha S3bIKE
MaTEMAaTUKU U CO3JaBaThb MAaTEMaTHYECKHE MOJEIM, NPUMEHATh OCBOCHHBIM MaTeMaTUYECKUI
anmapar Uil pelleHUs MPaKTHUKO-OPUEHTHUPOBAHHBIX 3a/ay, WHTEPIPETUPOBATh U OLIEHUBATH
MIOJTyYE€HHBIE PE3YJIBTATHI.

OcHOBHBIE JIMHUHU cojaepkaHus kKypca Mmatematuku B 10 —1lkiaccax yriyOiéHHOTO
ypoBHs: «Hucna 1 BBIYKCICHUD», «Anredpay («Anredpandeckue BhIpaKEHUs», «YPaBHEHUS U
HepaBeHCTBay), «Hauana marematnyeckoro ananuza», «I'eomerpus» («I'eomerpuueckue Gurypsl
U UX cBoiicTBay, «l3MepeHHe TeOMETpUYECKUX BEIMYUH»), «BeposATHOCTb M CTAaTHUCTHUKAY.
JlaHnHble JTUHUM PAa3BUBAIOTCS MApaJIENbHO, KaXaas B COOTBETCTBUU C COOCTBEHHOM JIOTHKOIA,
OJHAKO HE HE3aBHUCHUMO OJIHA OT JPYroM, a B TECHOM KOHTAaKTe U B3aumoaeicTBuu. Kpome 3toro,
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ux O6’BC,Z[HHHCT JIOTHYECKad COCTaBJiAOmIasA, TpaAUuOWUOHHO MpUCyIIad MAaTCMAaTHUKE U
IMMPOHU3bIBAIOIIasd BCC MAaTCMAaTUUCCKHUEC KYPCBL U COACPIKATCIIbHBIC JINMHUU. C(pOpMYHI/IpOBaHHOG B
denepanibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM CTAaHIApTE CPEIHEro olInero o0pa3oBaHuUs
TpeOOBaHUE «YMEHHE ONEPUPOBATH MOHATUSAMU: OMPEICICHUE, aKCHOMa, TEOPEeMa, CJICICTBHE,
CBOMCTBO, MPU3HAK, JI0KA3aTe/IbCTBO, PAaBHOCHJIbHBIC (DOPMYJIMPOBKH; YMEHHE (OPMYIHPOBATH
o0paTHOC W TPOTHUBOIOJIOKHOE YTBEPXKICHHUE, MPHUBOAUTH IPUMEPbl U KOHTPIPUMEPHI,
UCIIOJIb30BATh METO/I MATEMATHUECKON HHIYKIMU; TIPOBOIUTD JI0KA3aTEIbHBIC PACCYKICHHS TPH
pelIeHUH 3aja4, OICHUBATh JIOTUYECKYIO MPABUIBHOCTh PACCYKACHHID» OTHOCHUTCS KO BCEM
Kypcam, a (GOpMHpPOBAHHE JIOTHUECKUX YMEHHMH paclpeiessieTcsi Mo BCEM rofaM OOydeHHus Ha
YpOBHE CpeHero 001mero oopazoBaHusl.

MECTO YYEBHOTI'O TIPEIMETA «<MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBercTBUEM ¢ Denepa’dbHBIM TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
cpeaHero oO0Iero oOpa3oBaHHs MaTeMaTHKa SIBJISETCS 00s3aTeNbHBIM MPEIMETOM Ha JaHHOM
ypoBHe o0OpazoBanus. Hacrosmeit IlpumepHoii paboueld mporpammoi IperycMaTpuBaeTCs
u3ydeHue ydeOHoro npenmera «MaTemaTtuka» B paMmKax TpEX ydeOHBIX KypcoB: «Anredpa u
Hayaja MaTeMaTH4ecKoro aHamuzay, «leomerpusi», «BeposSTHOCTb U  CTaTUCTHKA.
dopMHUpOBaHUE JIOTUUECKUX YMEHUH OCYLIECTBISETCS Ha NMPOTSHKEHUU BCEX JIeT 0O0ydeHus B
CTapIlel UIKOJIE, a 3JIEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJIEpKaHUE BCEX Ha3BaHHBIX BBILIE KYpPCOB.

B VuebHom miane Ha uszyuyenue matematuku B 10—11knaccax Ha yrimyOonéHHOM ypoBHE
OTBOJUTCS § yueOHBIX 4acOB B HEJEIIO0 B TEUEHHE KaXA0ro rojaa odyuyeHus, scero 560yueOHbIx
4acoB.

TemaTtndeckoe IUTAaHUPOBAaHME YYEOHBIX KypCOB M PEKOMEHAYEMOE paclpejiesieHHe
y4eOHOTO BPEMEHHU [UIS M3y4YeHHs OTICIBHBIX TEM, MPEIJIOKECHHBIE B HACTOSIIEH Mporpamme,
HAJI0 pacCMaTpUBaTh KaK MPUMEPHbIE OPUEHTUPHI B TIOMOIIb COCTABUTEINI0 aBTOPCKON padoueit
IpOTrpaMMbl, U MPEXJE BCErO YUUTENIr0. ABTOp pabodel MporpaMMbl BIIpaBe yBEJIUYUTH HIIU
YMEHBUIUTh NPEAJIOKEHHOE YUCIIO Y4EOHBIX 4acoB HAa TeMy, YTOOBI YIriIyOUThCS B TEMATHUKY,
3aMHTEPECOBABIIYI0 OOYyYaroIIMXCs, WJIM HANpaBUTh YCWIUSA Ha IPEOAOJIEHUE 3aTpyIHEHHH.
JlomycTUMO Takke JIOKaJbHOE Iepepaciipe/ielieHue U MepecTaHOBKA 3JIEMEHTOB COJCpKaHUs
Kypca BHYTPHU JaHHOTO KJlacca.

KonunuectBo mnpoBepodHBIX pabOT (TEMaTHYECKUH U HUTOTOBBIM KOHTPOJb KayecTBa
YCBOEHHUS y4eOHOro Marepuayia) 1 UX THUI (CaMOCTOATEIbHbIE U KOHTPOJIbHBIE paOOThI, TECTHI)
OCTAIOTCS HA YCMOTPEHHE YUHUTEIIS.

Taxoke yuyuTenb BIpaBe YBETUUUTh WM YMEHBIIUTh YHUCIIO Y4EOHBIX YaCOB, OTBEJEHHBIX B
[TpumepHoil paboueil mporpamme Ha 00001IeHHE, MOBTOPEHHME, CHUCTEMAaTH3aLMI0 3HAHUMN
oOyuaromuxcs. ENMHCTBEHHBIM, HO IPUHIUIHAIBHO Ba)KHBIM KPUTEPHEM SIBIISICTCS JOCTHXKEHHE
pe3yJIbTaTOB 00y4EHUs, yKa3aHHBIX B HACTOSILEH porpamMmme.

NJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOT' O INIPEJMETA
«MATEMATHKA»

OcBoenue ydeOHOTO TIpenMera «MaTemaTuka» AOHKHO OOecrneunBaTh JOCTHIKEHUE Ha
YpOBHE CpenHero oomero o0pa3oBaHUsl CIEAYIONIMX JTUYHOCTHBIX, METalpeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:



JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI yueOHOro mpeamera «MareMaTukay
XapaKTePU3YIOTCS:

['paxkiaHcKkOe BOCIIUTAHUE:!

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIMU O00ydYaromerocs Kak aKTHUBHOIO H
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUH, OpOUEAYyp TpakIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAIHHBIMH WHCTHTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

[TaTproTHveckoe BOCIIUTAaHHE:

c(OPMHPOBAHHOCTHIO POCCUHCKOM IpakJaHCKON MJICHTHYHOCTH, YBAKCHHS K TPOLLIOMY H
HACTOALIEMY POCCUHCKON MaTEeMAaTUKH, IICHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSM POCCUUCKHUX
MaTeMaTUKOB M POCCHICKOM MaTeMaTH4ecKOW IIKOJbI, K MCIOJIb30BAHUIO 3TUX JOCTHKCHUN B
JIpYyTruX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE!

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEH POCCHIICKOr0 Hapoaa; chHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMSI, ’THYECKOTO TIOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHHUEM
JOCTHKEHUN HayKU M JIeSTEIbHOCThIO YUYEHOIO; OCO3HAHHMEM JIMYHOTO BKJAJa B IOCTPOEHHUE
YCTOWYIMBOTO Oy TyIIEro.

DCTEeTUYECKOe BOCIIUTAHUE:

ACTETHMYECKUM  OTHOIIEHWEM K MHpPY, BKIIOYas OCTETHUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, PaACCYk ACHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM acCIeKTaM pa3InYHbIX BHJIOB UCKYCCTBA.

Ou3nyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHUS IPUMEHATh MaTEMaTHUECKUE 3HAHNUS B HHTEPEcax 3[0pPOBOTO
u Oe3omacHOro oOpasza >KM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO (310pOBOE
nUTaHue, COATaHCUPOBAHHBIN PEKUM 3aHATHI U OT/bIXA, pEryJsipHas Gu3nyecKkas akTHBHOCTb);
(U3NIECKOTO COBEPIIEHCTBOBAHUS MPH 3aHATHIX CIIOPTUBHO-03/I0POBHTEIBHOM IS TETHHOCTHIO.

TpynoBoe BocuTaHue:

TOTOBHOCTBIO K TPYZY, OCO3HAHHUEM IIEHHOCTH TPYIOTIOOUS; HMHTEPECOM K Pa3TMYHBIM
chepam mpodhecCHOHANBEHON AesITeNbHOCTH, CBI3aHHBIM C MAaTeMaTHKON U €€ MPHIOKEHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oynyleil mpodeccun u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKOMy OOpa3oBaHUIO U
camMo00pa30BaHUIO HA MPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUN
NPaKTUYECKHX 3a/1a4 MaTeMaTHIECKOI HaIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO HIKOJIOTMUYECKON KYyJIbTypbl, MOHUMAHUEM BIMSHHUS COIUAIBHO-
HSKOHOMUYECKUX TMPOILIECCOB HA COCTOSHUE MPUPOIHONW U COILMANIBHON Cpefbl, OCO3HAHUEM
I00AaNbHOTO — XapakTepa JOKOJOTHMUECKHX MpoOJjeM; OpUEeHTalled Ha  NpUMEHEHHE
MaTeMaTHYECKUX 3HAHUN IS pelIeHHsl 3a7ad B O00JIaCTH OKPYIKAIOUIeH Cpelbl, IMIaHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXKHBIX IMOCIEICTBUM TSl OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO TTO3HAHMS:

c(OpPMUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIICCTBEHHON MPAKTUKH, TOHUMaHUEM MaTeMaTHYCCKOW HAayKH Kak cepbl
YeJIOBEUECKON JEATENbHOCTH, ITANOB €€ Pa3BUTUSA W 3HAUMMOCTH ISl PAa3BUTHS IMBUIIM3AIHM;
OBJIAJICHUEM SI3bIKOM MAaTEMATHKHU U MaTEMaTHYEeCKON KYJIbTYpPO KaK CPEJICTBOM MO3HAHUS MHPA;
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TOTOBHOCTBIO OCYUIECTBIIATH IIPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIBHOCTh UHIUBUIYAIIBHO
U B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenmMeTHbIe pe3yJIbTaThl OCBOSHUS MTPOrPaMMBI yueOHOTO npeamera «MaTtemaTukay
XapaKTepU3YIOTCSl  OBJIAJCHUEM  VHUBEPCANbHbIMU  NO3ZHAGAMENbHLIMU  OeliCEUIMU,
VHUBEPCANLHLIMU ~ KOMMYHUKAMUGHBIMU  OCUCMBUAMY, VHUBEPCATbHLIMU  PeYIAMUBHbIMU
oelicmeusmu.

1)Vuusepcanvnole noznasamenvusie oeticmsusi, obecneuusarom gopmuposanue 6a306bix
KOZHUMUBHBIX npoyeccos obyuaiowuxcs (0ceoenue memooos NO3HAHUL OKPYICAIOUe20 MUpd;
NPUMEHEHUe JI02UHEeCKUX, UCCIe008AMENbCKUX ONepayull, yMeHull pabomams ¢ ungopmayuei).

ba3oBeie oruueckue 1eUCTBUS:

® BEIBJIATH M XapaKTePU30BaTh CYMISCTBEHHBIC MPU3HAKM MAaTEMaTUYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy MOHATHAMH; (QOPMYJIUPOBATH  ONPEACTCHHUS MOHATHUM;
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBAHUA Il 0000IIeHus u
CpPaBHEHHUSI, KpUTEPUU TTPOBOJIUMOTO aHAIIN3A;

® BOCIPUHUMATH, (OPMYJIMPOBATh W MPEoOPa30OBBIBATH CYKICHUS: yTBEPIUTCIHHBIC H
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBLIABJISTH MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOPEUHs B (aKTax,
JMaHHBIX, HAOMIONEHHWSIX U  YTBEPXKICHUSX; TMpeularaTb KPUTEPUU JUIS  BBIABICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUHIi;

e JlefaTh BBIBOJABI C UCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HHIIYKTUBHBIX
YMO3aKIIYeHHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

& TPOBOJUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPXKICHUH (TIpsIMbIE U
OT TPOTHUBHOTO), BBICTPAaMBATh APTYMEHTAIMIO, NPUBOJUTH MPHUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHSI U BHIBOJIBI;

e BbpIOMpaTh CHOCOO pemieHuss y4eOHOM 3anaun (CpaBHHUBATh HECKOJIBKO BAapUaHTOB
pelieHus, BBIOMpATh HaAWOONEee TMOAXOMANUNH C Y4ETOM CaMOCTOSTEIBPHO BBIICICHHBIX
KPUTEPHEB).

ba3oBrle nccnenoBaTenbCKue AeHCTBUS:

® UCIONB30BaTh  BOMPOCHI  KaK  MCCIEAOBATENbCKUN  WHCTPYMEHT  TO3HAHUS,
(hopMyJIMPOBATH BOTIPOCHI, PUKCHPYIOIIUE MPOTUBOPEUHE, TPOOIIEMY, YCTAaHABIUBATH UCKOMOE U
naHHoe, GOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHE;

® MIPOBOJUTH CAMOCTOSITENHHO CIUIAHMPOBAHHBIA AKCIEPUMEHT, MCCIEIOBaHUE TIO0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMAaTHYECKOTO OOBEKTa, SBICHUS, IMPOIECCAa, BBIIBICHUIO
3aBUCHUMOCTEN MEXIy 00beKTaMHU, SIBICHUSIMH, TPOLIECCaMHU;

® CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHNUS 1 BEIBOJBI 110 pe3yIbTaTaM MPOBEIECHHOTO
HAOJTIOICHUS, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB U
0000111eHHNI];

® [IPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh MPEION0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabota ¢ uadopmanmei:

® BBIABJITH ASPUITUTH HHDOPMALIMH, TaHHBIX, HEOOXOJUMBIX JUIsl OTBETA HAa BOTIPOC U TSI
peIICHUS 33]1a9H;

e BEIOMpaTh WHQPOPMAIIMIO W3 HCTOYHHKOB PAa3JIMYHBIX THIIOB, aHAJIM3HPOBATh,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATh HH(POPMAIMIO PA3TUYHBIX BWJIOB H  (OpM
MIPEJICTaBJICHHUS,



® CTPYKTYpUpOBaTh HMH(POpPMALMIO, TPEACTaBIATh €€ B  pa3nuyHbiX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

® OIICHMBATh HAAEKHOCTh HHGOPMALMU 1O CaMOCTOSITENBHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvivie KOMMYHUKAMUGHBIE Oelicmeusi, 00ecneuusaiom chopmuposaHHocns
COYUANBHBIX HABLIKO8 00YYAIOUWUXCAL.

OO61ueHue:

¢ BOCIIpUHHUMATL U q)OpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHUH C YCJIOBHUAMU W LCIIAMU
oOLIeHUs; SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U NMHUCHhMEHHBIX
TCKCTaX, 1aBaTh MMOACHCHH 110 XO4Y PCUICHUA 3a/1la4, KOMMCHTUPOBATH HOJIy‘IeHHBIfI pPE3yJIbTaT,

e B X0/1€ 00CYXXICHHUS 33JaBaTh BOIPOCHI 1O CYIIECTBY OOCYXIaeMON TEMBbI, MPOOIIEMBI,
pelaeMoil 3a1a4ym, BBHICKA3bIBATh HJECH, HAICJICHHbIE Ha MOWCK PEIICHUS; COMOCTaBJISATh CBOU
CYXKICHHS C CYXJEHUSIMU JPYTHMX YYaCTHHUKOB JMajora, oOHapy»XUBaTh pa3ivyuue U CXOACTBO
NO3HILIMI; B KOPPEKTHOH (hopme popMyInpoBaTh pa3HOTIIACHUS, CBOM BO3PaXKEHHUS,

® [PCACTABJIATh PE3YyJIbTAaThl PCIICHHA 3ada4du, SKCIICPUMCEHTA, UCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BBICTYILIICHUS C YUYETOM 3a7a4 IPE3CHTAIIMHN U 0COOCHHOCTEN
ayTUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMAaTh U UCIOJb30BaTh IPEUMYIIECTBA KOMAaHIHON U UHIMBUYalbHOU paboThI IIpU
PCIICHHUN yT-Ie6HI>IX 3aaa4; IpHUHUMATbL MLCJIb COBMECTHOM ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacsisiTh BHIBI pabOT, IOrOBApUBATHCS, OOCYXKIATh
MPOILIECC U Pe3yabTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKHUX JIIOJICH;

® y4acTBOBATh B TPYIIOBHIX opMax paboTsl (00CyKIAeHUsI, 0OMEH MHEHUSIMH, «MO3TOBBIC
LITYPMBI» U T.I1.); BBIIOJHATH CBOIO YacTh paObOThl U KOOPAMHUPOBATH CBOU JAEUCTBUS C APYTUMU
YJIC€HaMHU KOMaHJbl, OLCHUBATH KadC€CTBO CBOCIO BKJIaJda B O6HIPII>1 MNPOAYKT IO KPUTCPHUIM,
c(hopMyIMPOBAHHBIM YYACTHUKAMHU B3aHMOICHCTBHS.

3) Vhusepcanvuvie — pecynsamuenvle  Oelicmeusi,  obecneuusarom — Gopmuposaue

CMBICIIOBBIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranuzanus:

® COCTaBJIATH IUIAH, aJTOPUTM pEIICHHUs 3a7ayH, BHIOMpATh CHOCOO peuieHus ¢ y4yEToM
UMEIOIUXCS PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHUH ¢ yuéToM HOBOM nHpopManuu.

CaMOKOHTpOIIb:

® BJIAJICTh HABBIKAMU [T03HABATEIBHON peIeKCHH Kak OCO3HaHUS COBEPIIAEMbIX JIeHCTBUI
U MBICIUTENBHBIX TIPOLIECCOB, HUX pE3yJIbTaTOB; BJIAAETh CIIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCca U pe3yJibTaTa pelieHns MaTeMaTHUeCKON 3a/auu;

® IpeABUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHMKHYTHb NP PEIIEHUH 3a/laud, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBHE pe3yJibTaTa LEIM W YCJIOBUSAM, OOBACHATH HPUUYHMHEI
JOCTHKEHUS UM HEAOCTHXKEHHSI pe3yJIbTaTOB JIEITEIbHOCTH, HAXOAUTh OMIMOKY, AaBaTh OLEHKY
nproOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOECHUS paboydeil MporpaMMBbI [0 MaTEMAaTHUKE MPEICTaBICHBI
10 To/aM OOy4YeHHUs! B paMKax OTHEIbHBIX KYpCOB B COOTBETCTBYIOIIMX pa3jeiax HacTOAIIeH
IIporpammel.

«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

HEJU U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTHYeCKOTO aHAIM3a» SBIAETCS OAHMM M3 Haubojee
3HAQUYUMBIX B MPOTPaMME CTapIleil IIKOJbI, MOCKOJbKY, C OAHOW CTOPOHBI, OH 00ECIeYHBaeT
MHCTPYMEHTAJIbHYIO 0a3y JJIsl U3y4EeHHUS BCEX €CTECTBEHHOHAYYHBIX KYPCOB, a C IpyTrOil CTOPOHHI,
dopMupyer jorudeckoe M aOCTPaKTHOE MBIIUICHHE YYaIlUXCS HAa YPOBHE, HEOOXOJMMOM JIIs
OCBOEHUSI MHPOPMATHKH, OOIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH M JPYTUX AWUCIMIUIMH. B
paMKax JaHHOTO Kypca YYallHecs OBJIAZCBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAYKH,
KOTOpast (hOpMyIUPYET CBOU AOCTHXKEHHS B MaTeMaTHIECKOH (hopme.

Kypc anreOpsl 1 Hayan MaTeMaTHYECKOTO aHAJIN3a 3aKJIAAbIBAET OCHOBY IS YCIIELIHOTO
OBJIQ/ICHUS 3aKOHAMHU (DU3UKU, XUMHUH, OMOJIOTUH, TOHUMAaHUSI OCHOBHBIX TEHICHIUN pa3BUTHUS
HSKOHOMUKH M OOIECTBEHHOH KH3HH, TO3BOJISIET OPUECHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIOJIB30BaTh MX Ul JAalbHEHIIEro oOpa3oBaHus U B
NOBCETHEBHOM KM3HU. B ToXxe Bpems oOBIageHHE aOCTPAKTHBIMH W JIOTHYECKH CTPOTUMH
KOHCTPYKIMSMH anreOpsl W MaTeMaTH4ecKoro aHajlu3a pa3BUBACT YMEHHE HAaXOAUTh
3aKOHOMEPHOCTH, 00OCHOBBIBAaTh HCTHHHOCTb, IOKA3bIBATh YTBEPKACHUS C TOMOIIBIO MHTYKITUH
U PacCyX/IaTh JACTYKTHBHO, HCIOJIB30BaTh 0000IICHNE U KOHKPETH3AIHIO, a0CTparupoBaHue u
aHaJIOTHIO, GOpPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xome m3ydenus kypca «AnredOpa M Hadajla MaTeMaTHYECKOTO aHAIM3a» YyYalluecs
MOJYYarOT HOBBIM OMNBIT PEIIeHWs TNPUKIAIHBIX 33]ad, CaMOCTOSTEIBHOTO TOCTPOCHHUS
MaTeMaTUYeCKUX MOJENCH peajbHbIX CHTyallud, HMHTEPIPETAlH IOJYYCHHBIX pEIICHUH,
3HAKOMSTCS ¢ IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKe U UCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMHU.

Kypc o0nanaer 3HaUNTENbHBIM BOCIUTATEIbHBIM OTEHIIMATIOM, KOTOPBIH peanu3yercs Kak
Yyepe3 y4eOHbII MaTepuall, CloCOOCTBYIONINI ()OPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHHS, TaK H
yepe3 crnenu(uky y4eOHOH IesTeIbHOCTH, TPEOYIOMmEH MpOIOKUTEIBHON KOHIIEHTPAIHH
BHUMAaHHS, CAMOCTOSITETLHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 32 TOJTy4YEeHHBIN pe3ybTaT.

B ocHoBe meronukm oOy4yeHHs anreOpe W HadalaM MaTeMaTHYeCKOTO aHAIN3a JICHKHT
JeSITeIbHOCTHBIN MPUHLUI 00y4eHusl.

B crpykType Kypca «Anrebpa M Havana MaTeMaTHYECKOro aHAJIM3a» MOKHO BBIICIHUTH
CJIEAYIOUINE COAEPIKATEIbHO-METOUYECKUe JIUHUU: «Yucna v BeMHCICHUS», «DyHKIMU H
rpadukn», «YpaBHEeHHs U HepaBeHCTBay, «Hauana MmaTeMaTHueckoro aHaiausa», « MHOXeECTBa U
Jorukay». Bce OCHOBHBIE COJIepKAaTENbHO-METOJMUECKUE TMHAN H3Y4YaroTCs Ha IPOTSHKEHUH JIBYX
JeT oOydeHus B CTapIIel MIKOJIe, €CTECTBEHHO JOTIONHSS APYT Apyra U MOCTEIIEHHO HACKIIIAsICh
HOBBIMH T€MaMH H paszzeiamMu. MOXHO ¢ YBEpEHHOCTBIO CKa3aTh, UYTO JAHHBIN KypC SBISIETCS
MHTETPAaTUBHBIM, IMMOCKOJBKY OOBEemuHSET B ceOe comep)kaHue HECKOJIBKHX MaTeMaTHYeCKHX
JUCLMIUIMH, TaKUX Kak anredpa, TPUrOHOMETPHsl, MaTeMaTHUYECKUI aHalInu3, TEOPHsI MHOXKECTB,
MaTeMaTHueckas Jioruka u jp. [lo Mepe Toro kak ydJaiiecs oBlafieBalOT BcE Oosiee MUPOKUM
MaTeMaTHYECKUM amnmnapaToM, y HHMX MOCJeI0BaTelbHO (HOPMUPYETCS U COBEPLICHCTBYETCS
YMEHHE CTPOMTh MAaTE€MaTU4YeCKyl0 MOJEIb peajJbHOM CHUTyallMH, MPUMEHATh 3HAHUS,



MOJly4eHHBIE MPH W3YYCHHH Kypca, IS PEMIEHUS CaMOCTOATEThHO C(HOpMYyITHMpPOBAHHON
MaTeMaTU4YeCKOU 3a/1auH, a 3aT€M HUHTEPIIPETUPOBATH CBOU OTBET.

CogepxarensHO-MeTOAMYECKas IMHUS «YucIia 1 BBIYUCICHUSD 3aBepiiaeT GopMupoBaHUE
HABBIKOB MCIOJIb30BaHUS JICHCTBUTENBHBIX YHCEN, KOTOPOe ObLIO HAYaTO B OCHOBHOM IKoje. B
cTapuieil mkojie o0coboe BHUMaHHE YIenseTcs (OPMUPOBAHUIO HABBIKOB pPallMOHAIBHBIX
BBIUMCJICHUM, BKIIOYAIOUINX B ce€0sl HCIOIb30BAaHUE Pa3IMYHbIX (OpPM 3alUCH YHCIIA, YMEHUE
JIeNIaTh MPUKUJIKY, BBITIOIHATH MPUOIMKEHHbBIC BHIUMCICHHUSI, OLIEHUBATh YUCIIOBbIE BBIPAXKECHHUS,
paboTaTh ¢ MaTeMaTHYECKUMHU KOHCTaHTaMHU. 3HAaKOMbIE y4alllMMCS MHOKECTBA HaTypalbHbIX,
LENIbIX, PAallMOHAIBHBIX U JEUCTBUTEIbHBIX YHMCE JTOMOJIHSIKOTCS MHOKECTBOM KOMILJIEKCHBIX
yrcen. B KaxIoM M3 3THX MHOXECTB PAacCMaTPUBAIOTCS CBOMCTBEHHBIE €My Crenu(puYecKue
3a/la4d U OIEpalluu: JEJIEHUE Hallesl0, OIEpUPOBAHNE OCTaTKAMHU HAa MHOYKECTBE LI€JIbIX YHMCEI;
0coObIe CBOMCTBAa PAIMOHANBHBIX W HPPALMOHAIBHBIX YHCEN; apu(PMETHYECKHe Omeparuu, a
TaK>Ke U3BJICUYECHHE KOPHS HATypaJbHOM CTENEHU HA MHOXECTBE KOMILIEKCHBIX uncen. biaronaps
MOCJIEIOBATEIbHOMY PACIIMPEHUIO KpyTa UCIIOIb3YEMBIX YHCEI U 3HAKOMCTBY C BO3MOYXHOCTSIMU
UX MPUMEHEHMs JUIS PElICHUs pPa3InyHbIX 33/7a4 (OpMUpPYETCs INMPEACTaBICHHUE O €IUHCTBE
MaTeMaTUKd KaK HayKM M €€ poJM B IOCTPOCHUM MOJIEIEH peaJbHOr0 MHpa; IMIMPOKO
UCIIOJNIB3YIOTCS 00001IIeHIEe U KOHKPETU3aIHSI.

JIuaus «YpaBHEHHS U HEPABEHCTBA» pealin3yeTcss Ha MPOTSIKEHUM BCEro oOydeHHs B
CTapuieil IIKoJie, MOCKOJbKY B KaxaoM paszzaene [IporpamMmbl HpenycMOTPEHO pelIeHue
COOTBETCTBYIOIIMX 3a1ady. B pe3ynbTare ydwamiuecs OBJIAJEBAIOT Pa3IUYHBIMU METOJaMU
peuieHusT  palMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKAa3aTeJIbHBIX, JIOTApUPMUUECKHX H
TPUTOHOMETPUYECKUX YPaBHEHUW, HEPABEHCTB M CHUCTEM, a TaKXKe 3a7ay, COAEpKalux
napameTpsl. [lonmydeHHbIE yMEHUS MIMPOKO HCIOIB3YIOTCS MPU HCCIAENOBAHUU (PYHKIMIA C
MOMOIIIBIO MPOU3BOJIHOM, MPHU PEIICHUH MIPUKIAIHBIX 3a/1a4 U 3a/1a4 Ha HaX0X/IeHWEe HanOOIbIINX
Y HauMEHBbIIMX 3HaueHuil (yHKkuuu. J[aHHas copepkarenbHas JUHHS BKIIOYAET B ce0s Takke
(dbopMHpOBaHHE YMEHHUI BBIMONHATH Pacy€Thl MO (GopmysaM, mpeoOpa3oBaHUsl PallMOHAIBHBIX,
UPPALMOHATBHBIX UM TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKKE BBIPAKECHUM, COJEp Kallux
cTeneHM M Jjorapudmsl. braromaps u3ydeHuro anreOpanyeckoro marepuana IMPOUCXOIUT
JaJbHENIIee pa3BUTHE AJITOPUTMHUECKOT0 U a0CTPAKTHOTO MBIIIIEHUS yHaIluXcsl, OPMHUPYIOTCS
HABBIKM JIEAYKTUBHBIX PACCYKIEHHUI, paOOThl C CHUMBOJBHBIMU (OpMaMH, MpeICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE PAaBEHCTB W HepaBeHCTB. AunreOpa mpeanaraer
s (deKTUBHBIE WHCTPYMEHTBHI IJISl pEIleHUs MPAKTHUYECKUX W €CTeCTBEHHOHAYYHBIX 3ajad,
HaIJISIIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAUYeCKass JUHUS «DYHKIMU M TpaduKW» TECHO NEPEIIeTaeTcs C
JIPYTUMH JIUHUSIMU Kypca, IOCKOJIBbKY B KAKOM-TO CMBICIIE 3aJ1a€T MOCJIE0BATEIbHOCTD U3YUEHUS
MaTepuaia. M3yueHue cTeneHHoM, oKa3aTeabHO!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
GyHKIMA, UX CBOWCTB W TpadUKOB, UCIOIb30BaHUE (DYHKITUN NJIsl pelieHus 3a1ad U3 JIPyTrux
y4eOHBIX MPEIMETOB U PEATbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMaTHUYECKUM aHaJIH30M, TaK U
C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu s5ToM Oobliioe BHUMaHHE yaenseTcs GopMUPOBAHUIO
YMEHHS BBIpaKaTh (POpMyJIaMU 3aBUCUMOCTU MEXY Pa3IMYHbIMH BETUYMHAMHU, HCCIEIOBATH
MoJydeHHbIe (PYHKIIUU, CTPOUTH UX Tpaduku. Marepual 3Toi coaepKaTeIbHON JINHUN HallelleH
Ha pa3BUTUE YMEHUU M HABBIKOB, MO3BOJISIIOLIUX BBIPAXKAaTh 3aBUCUMOCTH MEXIY BEJIMUMHAMH B
paznmuyHON (popMme: aHATUTHYECKOH, rpaduiecKkoil u ciaoBecHOW. Ero m3ydeHue cmocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIUICHHS], CIIOCOOHOCTH K OOOOIICHMIO M KOHKPETH3AIlWH,
VCITOJIb30BAaHUIO aHAJIOTHH.

CopepxarenpHas nuHUS «Hadana mareMaTndyeckoro aHajan3ay IO3BOJISET CYIIECTBEHHO
pacHIMPUTh KPYT KaK MaTEMAaTUYECKUX, TaK U MPUKIIATHBIX 3a/1a4, JOCTYIHBIX IIKOJIbHUKAM, TaK
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KaK y HHUX MOSBJISETCS BO3MOXKHOCTH CTPOHTH TPapUKU CIOXKHBIX (PYHKIMA, ONPENesiTh MX
HauOOJbIIME U HAUMEHBININE 3HAUCHUS, BRIYUCIATH IIOMAan Guryp u oObEMBI TEl, HAXOIUTh
CKOpPOCTH M YCKOpEHMs mporeccoB. JlaHHasg coaepkKaTeiapHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOCHUSI MATEMATUYECKUX MOJENEN PEAIbHBIX CUTYaALIHI, TO3BOJISIET HAXOIUTh
Haujgydliee pelIeHuEe B NPHUKIAJAHBIX, B TOM YHCIE COLHUAIBbHO-DKOHOMHMYECKHUX, 3aJadax.
3HAKOMCTBO C OCHOBAMHM MaTeMaTHYECKOTO aHalIM3a CIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(bopManbHO-JIOTMYECKOT0 M KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUN pacro3HaBaTh
MPOSIBJICHUS. 3aKOHOB MAaTEMaTUKH B HAayKe, TEXHMKE WU MCKYCCTBE. YdalllMecs Y3HAKT O
BBIJIAIONINXCS Pe3yIbTaTax, MOTYYCHHBIX B XOJE Pa3BUTHS MAaTEMaTHKU KaK HAyKW, U 00 uX
aBTOpAX.

CogepxarenbHO-METOAMYECKast TUHUS « MHOKECTBA U JIOTUKA) BKIIFOYAET B €0 2JIEMEHTHI
TEOPUU MHOXECTB M MATEMAaTHYECKOW JIOTUKU. TeOopeTHMKO-MHOYKECTBEHHBIE NPEACTABICHUS
MIPOHU3BIBAIOT BECh KypPC IKOJIbHOW MaTeMaTUKU U IIpejlaraloT HauboJliee yHUBEPCaIbHBIN S3bIK,
OOBeAMHSIONIMI BCE pa3fesibl MaTeMaTUKH M €€ MPWIOKEHWH, OHHM CBSI3bIBAIOT pa3HbIC
MaTeMaTU4eCcKHe IUCLUUIUIMHBI M HMX NPUIIOKEHHS B eauHoe uenoe. Iloaromy BaxkHO nath
BO3MOKHOCTh  IIKOJBHUKY ITOHUMaTh TEOPETUKO-MHOXKECTBEHHBI S3bIK COBPEMEHHOMU
MaTE€MaTUKHU U UCIOJIb30BaTh €ro AJIi BBIPAKEHUSI CBOMX MBICIEH. J[pyruM BasKHBIM NPU3HAKOM
MaTeMaTUKHd KaK HayKH CIIeIyeT NpPHU3HATh CBOMCTBEHHYIO €M CTpOrocTb OOOCHOBaHUN U
ClIeJOBaHHE ONPECIEHHBIM MIPaBUIaM MTOCTPOCHUS JOKA3aTeJIbCTB. 3HAKOMCTBO C AJIEMEHTaMU
MaTE€MaTUYeCKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS YYalluXcs,
MO3BOJISIET M CTPOHMTH CBOHM PACCYXKJCHHUS HA OCHOBE JIOTHUECKHUX MPaBWI, POPMHUPYET HABBIKU
KPUTUYECKOTO0 MBILIUICHHUS.

B kypce «Anrebpa ¥ Hayala MaTeMaTH4YECKOTO aHalM3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTUYECKOT0 MOJICTTUPOBaHUs, KOTOpbIe MPHU3BAHBI CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB ITOCTPOEHHUS MOJIENIEH pealIbHbIX CUTyalui, UCCIECOBAHUS 3TUX MOJIENEH C MTOMOILbIO
anmapara ajareOpbl U MaTeMaTH4YeCKOro aHalli3a, WHTEPIPETAlMU IMOJYYCHHBIX pPe3yIbTaToB.
Takue 3agaHus BIVIETEHBI B KaXKAbIM U3 pa3aesioB [IporpaMmel, MOCKOJIBKY BECh MaTeprall Kypca
IMPOKO UCTOJIB3YETCA T PEIICHUS MPUKIAAHbIX 3a/1a4. [Ipu perieHnn peaabHbIX MPaKTUYECKUX
3a/7a4  yyaliudecss pa3BUBAIOT HaONIOATENbHOCTh, YMEHHE HaXOAMTh 3aKOHOMEPHOCTH,
abcTparupoBatbCsi, HMCIOJIB30BaTh aHAJOTHIO, 0000IIaTh M KOHKPETH3UPOBATH MpoOJIeMy.
JesTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB DEIICHUS MPUKIAJAHBIX 337a4 OpPraHU3yeTcs B
mpolecce U3yueHus BCEX TEM Kypca «Anredpa U Hadyalla MaTeMaTUYeCKOTO aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yye6HOMy miuaHy B 10 —11 kmaccax u3ywaercss yueOHbIM Kypc «Anrebpa u
Hayaja MaTeMaTHYeCKOr0 aHaJIN3a», KOTOPBIN BKIIOYAET B ce0sl CIEeyIOIMEe OCHOBHBIE Pa3/ieibl
cozepkanusi: «Yucaa ¥ BBIYUCIECHUA», «YpaBHEHUS U HepaBeHCTBa», «DyHKUMU U rpaduxmy,
«Hauana MaTemaTHuecKoro aHanu3a», «MHOXKECTBa U JIOTUKay.

B VuebHoM nnane Ha u3zydeHue yrayOia€HHOro Kypca anredpbl M Hauajal MaTeMaTHYeCcKOTro
ananm3a B 10—11 kmaccax oTBOAUTCS HE MeHee 4 yUeOHBIX YaCOB B HEJIEIIO B TEUEHUE KAKIOTO
rojia o0yueHus1, BCEro 3a JiBa roja o0yuenus — He MeHee 280 yueOHbIX 4acoB.

IINTAHUPYEMBIE IPEIMETHBIE PE3YJIBTATbBI
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OcBoenne yueOHOTro Kypca «Anredpa 1 Hayaja MaTeMaTHYECKOTO aHAIN3a» Ha YPOBHE

cpeaHero oduiero oopa3zoBaHus JOHKHO 00ECIEUnBaTh JOCTHKEHHUE CIEIYIOIUX MPEeIMETHBIX

00pa30BaTeNbHBIX PE3yIbTATOB!

10 kiaace
Yucia 1 BbIYUCICHUA

CB000OHO ONEPUPOBATH MOHATUAMU: PALIMOHATIBHOE YHUCIIO0, OECKOHEUHAs epUuoIndecKas
IpoOb, MPOLEHTHI; HMPPALMOHAIBHOE YHCIO; MHOXECTBA  pallMOHAIBHBIX U
JEHCTBUTEIIBHBIX YHCEI; MOAYJIb NEHCTBUTEIBHOIO YHUCIIA.

[TpuMeHATH 1pOOH M POLIEHTHI U1 peIlIeHHUs IPUKIIaHBIX 3aja4u U3 pa3IMyHbIX OTpacien
3HAHUH U PEaJIbHOM )KU3HU.

[TpumeHsaTh NPUOIMKEHHBIE BBIYUCICHMS, NpaBUJa OKPYIJICHUS, NPUKUIKY U OLEHKY
pe3yJibTaTa BEIYMCICHUN.

CB0OOOIHO oOmepupoBaTh IMOHATUEM: CTENEHb C LEJIbIM I10Ka3aTeJIeM; HCIOJIb30BaTh
HOIXOAAIIYI0 (popMy 3amucu ACWCTBUTEIBHBIX YMCEN ISl pEIICHUS PAKTUIECKUX 3a/1a4
U IIPEJCTABIICHUS JaHHbIX.

CB000IHO onEepUpOBaTh MOHATHEM: apU(PMETHUECKUI KOPEHb HATypajIbHON CTEIEHH.
CB000IHO OnIEpUPOBATh MOHATHEM: CTEIIEHD C PAllMOHAIBHBIM I10Ka3aTEIeM.

CBoOoHO omnepupoBaTh MOHATUAMU: Jorapu(pM 4HCIA; AECATUYHBIE W HATypalbHbIE
JOTapupMBI.

CB0o00OHO onepupoBaTh MOHATUSAMHU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YHCIIOBOIO
apryMeHTa.

OnepupoBarh NOHATUSAMH: ApKCUHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

CBoOOHO  omepupoBaThb  MOHATUSIMU:  TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO,
PaBHOCUIIBHBIE YPABHEHHUs U YPaBHEHUA-CIIEACTBUS; pABHOCUJIbHBIE HEPABEHCTBA.
[TpuMeHATh pa3NuYHblE METO/Abl PELICHHs PALMOHAIBHBIX M JIPOOHO-pallMOHAIBHBIX
YPaBHEHUU; IPUMEHATh METOJ UHTEPBAJIOB Ul PELIECHUS HEPABEHCTB.

CB0060OHO ONEpUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOM NMEepeMEHHOW; MHOTOUWIEH C
HenbIMU KO3 (ULIMEeHTaMH, KOPHU MHOTOWIEHA; MPUMEHSTh JEJIEHUe MHOroujeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera niis pemenus 3anad.

CBoOosHO omepupoBaTh MOHATHUSAMHU: CHCTEMa JIMHEWHBIX YpaBHEHUH, MaTpula,
ONpeAeNuTeNb MaTPULIbl 2 X 2 U €ro reOMETPUYECKHI CMBICI; MCIIONb30BaTh CBOICTBA
onpeaenuTens 2 X 2 s BBIYMCIEHUS €ro 3HAuY€HUs, NPUMEHATH ONPEAEeTUTENN IS
pELICHUsT CHUCTEMBI JIMHEHMHBIX YpPAaBHEHWM; MOJIECIMPOBATH pPEAIbHBIE CUTYallUU C
MIOMOILBI CUCTEMBI JIMHEWHBIX YPAaBHEHWM, MCCIENOBAaThb ITOCTPOEHHBIE MOJEIU C
IIOMOILBIO MATPHUIL] U OIIPEAEIUTENCH, UHTEPIIPETUPOBATH ITOJyYEHHBIN PE3YJIbTAT.
Hcnonb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs TPeoOpa30BaHUs BhIpaKEHUI.
BomonssaTe  mpeoOpa3oBaHUs UMCIOBBIX BBIPQKEHUH, COAEPXKAIIMX CTENEHH C
panMoOHAIBHBIM ITOKA3aTEIEM.

Hcnonp3oBaTth cBoOiicTBa JorapupmoB s TIpeoOpazoBaHusl JorapuGMHUUECKUX
BBIPAKECHUII.
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CBoOOMHO  omepupoBaTh  MOHATHSAMH:  UppAllMOHANBHBIC,  IOKa3aTelbHBIE U
jgorapuMUyUecKUe YpaBHEHHUS;, HAXOJIUTh HUX pEIIEHUS C IMOMOUIbI0 PaBHOCHUIIBHBIX
MEPEXO0JI0B HIIN OCYIIECTBIISISI IPOBEPKY KOpPHEH.

[IpuMeHSTh  OCHOBHBIE TPUTOHOMETpHYECKHE (OPMYJBI Uil  MPEoOpa3OBaHHUS
TPUTOHOMETPUYECKUX BBIPAKEHUH.

CB0oOOIHO oOmepupoBaTh MOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHUE; MPUMEHSITh
HEeoOXoauMble (QOPMYJBI Al PEHICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpaBHEHUH.

MonenupoBaTh peajbHble CUTYallUd Ha S3bIKE alnreOpbl, COCTaBISATH BBIPAXKEHUS,
ypaBHEHHUS, HEPAaBEHCTBA MO YCJIOBHIO 3a/1ayH, HCCIIENOBaTh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM arrapaTa aareopsbl.

DOyHKIUM U rpadpuku

CB00OOJHO ONEpHPOBATH MOHATHAMHU: (YHKIHS, CIOCOOBI 3amaHus (pyHKINHU; B3aMMHO
oOpatHple  (QYHKIMH, KOMIO3UIMS (yHKIUH; rpaduk  QyHKIUH, BBIIOIHSITH
BIIEMEHTapHBIE TPeoOpa3zoBaHus TpaduKOB (PYHKITHIA.

CBo6oHO onepupoBaTh MOHATUAMU: OOJIACTH ONPEAETICHHS U MHOXECTBO 3HAYCHMH
byHKIMM, HYIU QYHKINH, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA.

CB0OOHO OMEpUPOBATH MOHATHAMH: YETHBIE M HEUETHBIE (YHKIMH, TEPHOAMYECKHE
(GyHKINH, TPOMEKYTKH MOHOTOHHOCTH (PYHKITUH, MAaKCUMYMbl 1 MUHUMYMBI (DyHKITUH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYeHNE (PYHKIIMU Ha IPOMEKYTKE.

CB0OOHO OmepupoBaTh MOHATHUSMH: CTENCHHAs (YHKUIUS C HATYPaJbHBIM W IIEIBIM
nokasaresjeM, TpaguK CTENEeHHOH (YHKIMU C HaTypaJbHBIM M IIETBIM IIOKA3aTeleM;
rpaduKk KOpHA N-0if creneHW Kak (YHKIMHM OOpaTHOW CTENEHHW C HATypalbHBIM
IIOKa3aTeJeM.

OmnepupoBaTh TOHATHAMH: JIMHEHHASA, KBaJpaTudHas M JpOOHO-THHEHHas (yHKIHH;
BBITIOJIHATH 3JIEMEHTapHOE MCCIIEIOBAaHNUE U IIOCTPOCHUE UX TPa(hUKOB.

CB00OHO OnepupoOBaTh MOHATUSAMH: TTOKa3aTeNbHAs U Jorapumudeckas QyHKINH, UX
CBO¥CTBA U IpadMKu; UCIIOJIb30BaTh UX IPa()UKU JJIS pEIIEHUs YPAaBHEHUI.

CB00OHO OmMEepUpPOBaTh MOHATHSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTB, ONpEICIICHHE
TPUTOHOMETPUUYECKUX (PYHKIUI YUCIOBOI'O apryMEHTa.

Hcnonb3oBate rpadukn QyHKIUE A8 HCCIIEAOBAaHUS MPOLECCOB M 3aBUCUMOCTEH IMpH
pelIeHUH 3ajjad M3 JPYrux Y4eOHBIX MpPEeIMETOB M peajbHOM JKU3HU; BBIPaXKaTh
(bopMynaMu 3aBUCUMOCTH MEX]ly BETMUMHAMHU.

Hayana MaTeMaTH4eCKOro aHaJIN3a

CB00OJIHO omepupoBaTh MOHATUSAMU: apupMeTHUECKass U FeoMeTpHUecKas Mporpeccus,
O6eckoHeuHO yObIBarolasi FreOMeTpUIecKas MPOrpeccHsi; TMHEHHBIA U SKCIIOHEHIIUAIbHBIH
pocT, hopMyJia CIOKHBIX IPOLIEHTOB; UMETh MPECTABICHNE O KOHCTAHTE e.
Hcnonp30BaTh IPOrpeccHu s pelIeH s peabHbIX 3a/a4 MPUKJIaJHOTO XapaKkTepa.
CBoOoiHO omepupoBaTh IMOHATUSMH:  IIOCIIEAOBATENBHOCTh, CIOCOOBI  3aJlaHUS
MOCJIe0BATENbHOCTEN, MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIEI0BATEIbHOCTH; TTIOHUMATh
OCHOBBI 3aPOXKJICHHUSI MATEMAaTHUYECKOT0 aHAIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX.
CB0060HO onepupoBaTh MOHATUSAMH: HEMpEepbIBHBIE (DYHKIIMU; TOYKH pa3pbiBa rpaduka
GYHKIIUM; aCUMIITOTHI Tpaduka QyHKINU.
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CBoOoHO omepupoBaTh MOHATHEM: (DYHKIMS, HEMpepbIBHAsS Ha OTPE3Ke; MPUMEHSThH
CBOMCTBa HEMIPEPHIBHBIX (QYHKIMH 7Sl pELICHUS 3a1a4.

CB0OOJHO OmEepUpOBaTH MOHATHSAMHU: TepBasi W BTOpas INPOW3BOIHBIC (yHKINH,
KacaresibHas K Tpaduky QyHKIHH.

Bbruncaste mpow3BOMHBIE CYMMBI, MPOU3BEIEHHS, YAaCTHOTO M KOMITO3MLUH JBYX
(GyHKUMI; 3HATh TPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIIUH.

Hcnonbs30BaTh reOMETPUYECKUH M (PU3UUECKHUI CMBICII IIPOU3BOTHOM ISl PELICHUS 3a1a4.

MHuo:xecTBa H JIOTHKA

CB000OIHO OonIEpUPOBATh MOHATUSAMHU: MHOYKECTBO, ONIEPALIMHU HAaJl MHOKECTBAMHU.
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar sl ONMCaHUs PEaJIbHBIX IIPOLECCOB
U SIBJICHUM, IPU PEILIECHUH 3a7a4 U3 APYTUX YUEOHBIX IPEIMETOB.

CBoOoHO omepupoBaTh NOHATUSAMH: ONpEAEICHUE, TEOpeMa, YpaBHEHUE-CIIEICTBUE,
CBOWMCTBO MaTeMaTHYECKOr0 OOBEKTa, JOKA3aTeNIbCTBO, PABHOCWIIBHBIC ypaBHEHUS H
HEPaBEHCTBA.

11 kiaace
Yucyia 1 BbIYUCTCHUA

CB0OOOJIHO oOmepupoBaTh MOHATUSMU: HATypaJbHOE U LIEJIO€ YHCIO0, MHOXECTBA
HaTYPaJIbHBIX U LIEJIBIX YHUCEN; UCIIOJIb30BaTh IPU3HAKU AeauMocT 1enbix uncen, HOJ u
HOK narypanbHbIX uncen Juisl pelieHus 3a/1a4, IpUMeHsITh anroput™ EBkinuaa.
CB0001HO ONIEpUPOBATH MOHATUEM OCTATKa [10 MOAYJIIO; 3alIMCbIBaTh HATYPAJIbHBIE YKCIIA
B Pa3JIMYHBIX TO3ULIIMOHHBIX CUCTEMAX CUMCIICHHUS.

CB00OJIHO OnEepUpPOBaTh MOHITUSIMH: KOMIUIEKCHOE YHCJIO U MHOKECTBO KOMIUIEKCHBIX
YHCeNl; NPEJCTaBIATh KOMIUIEKCHbIE YUCIIAa B alredpanyeckoil U TPUTrOHOMETPUUYECKON
(dopme, BBIIOIHATH ApUPMETHUECKHE ONIEPALMU C HUMH U U300paXkaTh Ha KOOPAMHATHON
IJIOCKOCTH.

YPaBHeHHﬂ H HEPABCHCTBA

CBoOOHO  omepupoBaTh  MOHATHSMH:  HppAalMOHANIbHBIE,  IIOKa3aTelIbHbIE U
jgorapu(pMUUEcKre HEpaBEHCTBA; HAXOAUTh MX DPELIEHUS C MOMOIBI0O PaBHOCHIIBHBIX
IIEPEXO0B.

Ocy1ecTBisITh 0TOOP KOPHEH MPHU pelIeHUH TPUTOHOMETPUUECKOTO YpaBHEHUSI.
CB0OOIHO oOmnepupoBaTh IMOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; MPUMEHSThH
HeoOXonuMble (OpMyJIBl Ul  PpEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUECKUX
HEPABEHCTB.

CB000IHO OMEpUPOBATH MOHATUSMU: CUCTEMA M COBOKYITHOCTh YPAaBHEHUI 1 HEPABEHCTB;
PaBHOCHUJIBHBIE CUCTEMBI W CHCTEMBI-CICJCTBUS; HAXOAWTh pEIICHUS CUCTEMBI U
COBOKYITHOCTEH PallMOHAIbHBIX, HPPALUOHAIBHBIX, I0KA3aTEbHBIX U JIOTapU(PMUUECKUX
YPaBHEHUI U HEPABEHCTB.

Pemarp panuoHanpHble, HppalUMOHANBHBIE, I[OKa3aTelbHbIE, JIOTapuPMUUYECKHE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEpKAILNE MOYJIN U TIapaMETPBI.
[TpumeHsTH TpaduuecKue METO b ISl PeLIeHNs] YPaBHEHU I U HEPABEHCTB, a TAKKe 3a/1a4
C mapaMeTpaMH.
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e MopenupoBaTh peallbHbIE CHTyallid Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI IO YCIOBHUIO 33/1a4H, UCCIIEA0BATh TOCTPOCHHbIE
MOJIEJIM C UCIOJB30BaHHWEM almapara anreOpbl, HWHTEPNPETUPOBATH IOJIYUYEHHBII
pe3yJibTar.

DOyHKIUM U rpadpuku
o Crpouth rpa@uku KOMIO3UIUNA QYHKIIUH ¢ TOMOIIBIO JIEMEHTAPHOTO HCCIEIOBAHUS U
CBOMCTB KOMITO3HUITUH JABYX (DYHKITHI.
e CrpouTh TreoMeTpUUYECKHE O00pa3bl ypaBHECHHWH H HEPAaBEHCTB Ha KOOPJWHATHOMN
IJIOCKOCTH.
e (CB00OOJHO ONEPHPOBATH MOHATUAMHU: TPAQUKU TPUTOHOMETPUUECKHUX (DYHKITHA.
o [lpumeHsATh QYHKIIUH JIJISI MOJCIIMPOBAHUS U UCCIICIOBAHMS PEATBHBIX MTPOIIECCOB.

Hauana MmaTeMaTH4eCKOr0 aHAJIN3a

e lcnonp3oBaTh MNPOU3BOAHYIO JJs HCCieNOBaHHUA (YHKIMM HAa MOHOTOHHOCTH H
KCTPEMYMBI.

e HaxonuTe HanOosbIICe U HAMMEHBIIEE 3HAYCHUS (PYHKIIMN HEMTPEPHIBHOW Ha OTPE3KE.

e lcronp30BaTh NPOU3BOAHYIO /ISl HAXOXKICHHUS HAWIYYILETrO PEIIeHHUs B MPUKIIAIHbBIX, B
TOM YHCIE COLMAIBHO-DKOHOMHYECKHX, 33Jadyax, JJIs OIpENeNICHHs CKOPOCTH H
YCKOpEHHsI IPOoLIecca, 3alaHHOT0 (POPMYIIOH WK TPadUKOM.

e (CB0OOOAHO omnepupoBaTh MOHATUSAMM: IE€PBOOOpa3HasA, ONpPENENEHHBI HHTErpa,
HaXOJMTh NePBOOOPa3HBIC JIEMEHTAPHBIX (YHKIHMI U BBIYHUCIISATH HHTETPa 1o GopMyIe
Herorona—JleitOHuna.

e HaxoauTh miomaan miockux GUryp u 00bEMBI TeJ € IOMOIIBIO HHTETpaa.

e llMerp mpeicTaBIeHHE O MAaTEMAaTUYECKOM MOJECIMPOBAHMHM Ha MPUMEpPE COCTAaBICHHUS
Qg depeHIraIbHbIX ypaBHEHUH.

e Pemare npuxiagHble 33291, B TOM YHCIIE CONMATBHO-DKOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMH MaTEeMaTHIECKOTO aHAIH3A.

COJAEPKAHUE YYEBHOI'O KYPCA

10 xxacc
Yucaa 1 BLIYMCTIEHUS

Panmonansupie yncna. OObIKHOBEHHBIE U JNECATUYHBIC APOOH, MPOIEHTHI, 0€CKOHEYHbBIE
nepuoanydeckue 1podu. Ilpumenenue qpodei 1 MpOIeHTOB sl PeISHUS TPUKIATHBIX 33124 U3
Pa3IMYHBIX OTpACIEd 3HAHUN U peallbHOU KU3HHU.

JleiicTBuTenpHble 4Kcna. ParpioHanbHble W WppalMOHANbHBIE 4yHCia. ApuQMeTHuecKkue
onepaluuy C JICUCTBUTEIBHBIMU 4YHCIaMU. MOIynb JIEUCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA.
[Ipubmxk€HHbIe BBIYUCICHUS, TpaBUJa OKPYIJICHUS, TPHUKHUIKA U OIEHKAa pe3ysbTara
BBIUHCIICHHH.

Crenens ¢ 1nensiM nokazatesnieM. bunom Herotona. Ucnonps3zoBanne moaxossiieit popmbl
3aIIMCH IEUCTBUTENIBHBIX YUCEI ISl PEILIEHUS MPAKTUYECKUX 3a]1a4 U MIPEACTABIICHUS JaHHbIX.

ApudmeTnieckuii KOpeHb HATYPaTbHOW CTENIEHN U €r0 CBOMCTBA.

Crenenpb ¢ palMOHAJIBHBIM IOKa3aTeleM U €€ CBOWCTBA; CTENEHb C JEHUCTBUTEIbHBIM
MOKa3aTelIeM.

Jlorapudm yucna. CpoiictBa orapudma. JlecaTuunble U HaTypajIbHbIE JOrapupMBbI.
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CuHyC, KOCHHYC, TaHI'€HC, KOTAHT€HC YUCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOIO apryMeHTa.

YpaBHeHHUS M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHMS.
PaBHOCWIIBHBIE YpaBHEHMSI U ypPaBHEHUA-CIIEACTBUA. HepaBeHCTBO, pellleHHe HEPABEHCTBA.

OCHOBHBIE METO/Ibl PELICHMS LENbIX U APOOHO-PALIMOHATIBHBIX YPABHEHUN M HEPAaBEHCTB.
MHorouieHsl OT OIHOW IepeMeHHOMU. JleneHre MHOrouJIeHa Ha MHOTOWIEH ¢ OCcTaTKoM. Teopema
Bbe3y. Muorounensl ¢ nensiMu kod¢ppunmentamu. Teopema Buera.

ITpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COAEPIKALIUX CTENEHU U KOPHH.

WppanuonanpHble ypaBHeHUs. OCHOBHBIE METO/bI PELIEHHS UPPALMOHAIBHBIX YPAaBHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/Ibl PEIIEHHUS [T0KA3aTEIbHBIX YPABHEHUMH.

[TpeoOpa3oBaHue BhIpaKEHUM, COAEPIKAIINX JIOTapUPMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOAbI pEIIEHUs JIorapu(PMUUYECKUX
YpaBHEHUH.

OcHoBHBIE TpUroHOMeTpHueckue (opmyisl. I[IpeobpazoBaHue TPUTOHOMETPHUUECKUX
BBIpaXCHUI. Pelenre TpuroHoMeTpu4eckuX ypaBHEHU M.

Pemienne cucreM IMHEHHBIX ypaBHEHUM. Marpuia CHCTEMBl JIMHEHHBIX YpPaBHEHMM.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUYECKUH CMBICI M CBOMCTBA; BBIUMCIEHHUE €r0
3HauEHUs, IPUMEHEHHUE OIPENEIUTENs IS PEIICHUs] CUCTEMbI JIMHEWHBIX YpaBHEHUH. Pemienne
IPUKIAIHBIX 33]]a4 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrue nocTpoeHHON
MOJIEJIH C TOMOLIBIO MAaTPHUIL U ONPEAEIUTEIIEH.

[ToctpoeHre MaTeMaTHYECKMX MOJEJIECH pealbHOM CUTyallud C IIOMOIIbI) YPaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTEMaTUYECKUX 3a1a4 U 3a1a4
U3 PAa3IUYHBIX 00JIaCTel HAYKU U peallbHON KU3HU.

DyHKIUHN U TpadUKH

@yHkMs, crnocoObl 3amaHus ¢GyHKUUU. B3aunMmHO oOpaTHble ¢(yHkumu. Kommosuius
¢yuxuil. ['padux pyHkumun. DnemeHTapHble Mpeodpa3oBanus rpadukoB QyHKINHI.

OO6nacTp onpeneneHuss 1 MHOXKEeCTBO 3HaueHu ¢yHkuuu. Hymu ¢ynkuuu. IIpomexyTtku
3HaKonocTossHcTBa. UETHble M Heu€THble QyHKuuu. Ilepmommueckue ¢ynkimu. ITpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKIuH. Hanbomnbinee 1 HauMeHbIlee
3HaYeHUs (PYHKIMU Ha IPOMEXYTKE.

Jluneitnasi, kBagpaTuyHasi U JpOOHO-IMHEWHAas QYHKIMH. DIEMEHTapHOE UCCIIeI0BaHUE U
MOCTPOEHUE UX TPAPUKOB.

CrenenHast (yHKIMS C HATypaJbHBIM W II€JIBIM TMoka3areneM. EE cBoicTBa U rpaduk.
CpoiicTBa U rpaduk KOpHs N-0il cTemeHW Kak (pyHKIMM OOpaTHOM CTENEHU C HaTypalbHbIM
IIOKAa3aTENIEM.

[Toka3zarenbHas u norapupmudeckas (yHKINHU, UX CBOMcTBa M rpaduku. Mcnons3oBaHue
rpaduKoB QYHKUUH U pellieHUs ypaBHEHUH.

TpuroHomerpudeckas OKPYKHOCTb, OIpEJEIEHUE TPUTOHOMETPHUECKUX  (DyHKIHIA
YKCIIOBOTO apryMEHTA.

@OyHKIMOHATbHBIE 3aBUCMOCTH B PEANIbHBIX IMpolieccax U sBieHUsAX. ['paduku peanbHbIX
3aBHCHMOCTEM.

Hauyana MaTeMaTH4eCKOro aHaJu3a
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ITocnenoBaTeNbHOCTH, CIIOCOORI 3aMaHus IOCIEA0BATENLHOCTEH. MeTOI MaTeEMaTUIECKON
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BATENbHOCTU. VcTOopus BO3HMKHOBEHUS
MaTeMaTHYECKOro aHAJIN3a KaK aHalIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass M TreoMmeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OecKOHEYHO YOBIBAIOIICH MeOMETPHUYECKON MPOTPECCHH.
JIuHEeHBII M AKCHOHEHUUAIbHBIM pocT. Yuciao e. @Popmysia CIOXKHBIX IPOILIEHTOB.
Hcnionb3oBaHue NPOTrpeccuu il peuIeHUs pealibHbIX 3aa4 IPUKIIaJHOTO XapaKTepa.

HenpeprsiBHBIC QYHKIIMH U UX CBOWCTBA. TOYKHU pa3pbiBa. ACUMITOTHI IpaduKOB (DYHKITHIA.
CpoiicTBa (hyHKIMI HENpPEpHIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JIJIsl PEIICHUS] HEPaBEHCTB.
[TpuMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKLUHN IS pEILICHHS 3a1a4.

[TepBasi u Bropas mpoun3BoaHble GyHKIUMU. OnpeneeHne, TeOMETPUIECKUN U (PU3NIECKHiA
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduKy GpyHKINH.

[TpousBoaubie 3neMeHTapHbIX GyHKIU. [Ipon3BoHAsS CyMMBL, IPOU3BEICHUS, YACTHOTO U
KOMIO3UINH (YHKIIHH.

MHosKkecTBA 1 JIOTHKA

MHOKecTBO, ONepaly HajJl MHOXKECTBaMU U UX cBoicTBa. Jluarpammel Ditnepa—BeHHa.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO aIlapara JJisi ONMUMCAaHHUS PEaJbHbIX IMPOLECCOB U
SIBJICHUM, IPY PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MTPEAMETOB.

Omnpenenenne, TeopeMa, CBOHCTBO MAaTEMAaTHIECKOTO 00BEKTA, CIIE/ICTBUE, TOKA3aTEIbCTBRO,
PaBHOCUJIbHBIC YPABHECHMUSI.

11 xkiaace

Yuciia 1 BBIYMCICHUSA

Harypanbnsle u nensie yucna. [IpumeHnenue npusHakoB aenumMocty nensix yucen, HO u
HOK, ocratkoB no moayito, aroputma EBknuna ass pemeHus 3aja4 B UENbIX YUCIaX.

KommnekcHsle uMcna. Anrebpanueckass M TpUTOHOMETpUYecKas (QOpMbI  3amucH
KOMILJIEKCHOTO 4Hcia. Apru(MeTHdyecKkrue ornepanun ¢ KOMIUIEKCHBIMU duciamu. M3o00paxeHue
KOMIUIEKCHBIX YHMCE HAa KOOpAUHATHOU mockoctu. Popmyna Myaspa. Kopau N-oit ctenenu us
KOMIUIEKCHOTO uucna. [IpuMeHeHMe KOMIUIEKCHBIX 4YHCeNn Ul pelleHus (U3NYeCKUX U
FeOMETPUYECKHX 3a/1ad.

YpaBHeHHUsI M HEPABEHCTBA

CucreMa u COBOKYNTHOCTbh YPaBHEHHUH 1 HEpAaBEHCTB. PaBHOCHIIbHbBIE CCTEMBI M CUCTEMBbI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

O100p KOpHEW TPUTOHOMETPUYECKUX YpPaBHEHMH C IOMOILBIO TPUTOHOMETPUUECKOIL
OKPY’KHOCTU. PernieHne TpuroHoMeTpuYeCKUX HEPaBEHCTB.

OCHOBHBIE METO/IbI peIIeHUs TOKA3aTeNbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUSI CHCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX, HPPALIMOHAIIBHBIX,
MOKa3aTeNbHbBIX U JOrapu(MHUUECKUX YPaBHEHHI.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

IIpuMeHeHne ypaBHEHHH, CHCTEM M HEPAaBEHCTB K PELICHUI0 MAaTEeMaTHYECKUX 3aJ1ad U
3aJa4 M3 Pa3IMYHBIX OOJIaCTe HAayKH W pealbHOM JKW3HM, WHTEPHpETalus IOJy4eHHBIX
pe3yabTaTOB.

DOyHKUUH U rpaduku
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I'padux xommosunmu ¢yHkimid. ['eomerpudeckne oOpas3bl YpaBHEHUH M HEPABEHCTB Ha

KOOPAMHATHOW IUIOCKOCTH.
Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U Ipa(UKH.
['paduueckue MeTOAbI peLlICHUs YPaBHEHUH U HEPaBEHCTB. | paduueckie MeToabl pereHHs

3aJiad C I1apamMeTpamMu.

Hcnonp3oBanue rpapukoB (QyHKUMHA A1 HCCIEAOBAaHUS IPOIECCOB U 3aBUCHUMOCTEH,

KOTOPBIC BO3SHUKAIOT IIPHU PEIICHUHU 3a4a4 U3 APYTIUX y‘{e6HBIX IMPEAMETOB U peaﬂbHOﬁ KH3HHU.

Hayana mareMaTH4ecKOro aHaJIM3a
[TpuMeHeHne TPOU3BOAHON K MCCIEIOBaHUIO (PYHKINH HA MOHOTOHHOCTh U 9KCTPEMYMBI.

Haxoxnenne HauOoIbIIero 1 HAMMEHBIIIETO 3HAYCHU I HeTIPEPBIBHOW (DYHKIIMK HA OTPE3Ke.

IIpuMeHeHne NPOU3BOAHOW I HAXOXKIACHUS HAWIYYIIEro pPEIICHUS B IPUKIAJHBIX

3ajavax, JJIs OINpeAeNICHUS CKOPOCTH U YCKOpPEHUs mpolecca, 3aJaHHOro ¢GopMyloil uiu

rpaguKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO IepBoOOpa3HbIX. llepBooOpa3Hbie 3JIE€MEHTAPHBIX

byukuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.
HNurerpan. ['eomeTpuueckuii CMbICT UHTETpaJia. BeiuncieHnne onpeaea€éHHOro UHTErpaina

o popmyne HeroTona—JleitOnuma.
[Ipumenenue wuHTErpana Il HAXOXKICHMS IUIOMIAJEH TUIOCKHX GUTYyp W 00BEMOB

TCOMETPHUICCKUX TCII.

[Tpumeps! pemennii nuddepeHIanbHbIX ypaBHEHHA. MaTeMaTn4eckoe MOJICIIMPOBaHUE

pealbHBIX MPOIECCOB ¢ MOMOMIbIO AU PEpEeHIINATBHBIX YPABHEHUH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

10 KUIACC

Ha3zBanue pa3jgesa
(Tembl)
(koTMYEeCTBO YaCOB)

OcHOBHOe coiep:KaHue
pa3nesa (Tembl)

OcHOBHBIE BHIBI
AeITeJIbHOCTH 00y4aroIuXcst

MuoskecTBO

JeHCTBUTENbHBIX YHCEJI.

MHoro4/jeHbl.
PanmnonaabHblIe
YPABHEHHS U
HepaBeHCcTBa. CHCTEMBbI
JIMHEHHBIX YPABHEHUH
(28 u)

MHO)k€eCTBO, OIepanuu Haj

MHOXXKECTBAaMH M HUX CBOICTBa.

JuarpaMmsl Olinepa—BenHa.
IIpumeHeHue TEOPETUKO-
MHOXECTBEHHOI'O  ammapaTta JJid
penieHus 3aaad.

PanmonannHbIC qHCIIa.
OOLIKHOBEHHBIE U JECATUYHEBIE
IpoOu, TPOIEHTHI, OECKOHEYHBIE
MEPUOINYECKUE Jpoowu.

[Tpumenenue npobel U MPOILEHTOB
JUISL pELIEHUS IPUKIIAHBIX 3a/1a4.
JlelicTBUTEIbHBIE quClIa.
PanvonansHble U UppalvOHaIbHBIE
gucia. ApudMeTHndecKue oneparum
C  JCUCTBUTEIBHBIMH  YHCIIAMH.

Moaynbs AEMCTBUTENBHOTO YUCIA U

Hcnoan3oBats TEOPETHKO-

MHOXECTBEHHBIN  ammapar  Jjs
penieHus
MaTeMaTHUeCKUX 3a7ad, a Takke
peanbHBIX MPOLIECCOB U SBJICHUM.

OnepupoBarh MOHSITUSIMMU:

OIMMCaHusA Xoaa

paloHaIbHOE YHCI0, OeCKOHEeuHas
nepuoanydeckas ApoOb, MPOLEHTHI;
UppaLMOHATILHOE U JEHCTBUTEIBHOE
YUCI0; MOAYJb JEUCTBUTEIBHOTO
4KCIIa; MCIOJIB30BATh OTH TOHATHUSA
P TPOBEJIEHUU PACCYKICHUM U
JI0Ka3aTeIbCTB, MPUMEHSATh APOOH U
IIPOLIEHTHI Ui peleHus
MPUKIAIHBIX 3a/ad W3 Pa3IMYHBIX

OTpaciel 3HaHUW U peaIbHOM KU3HMU.
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ero cBoiictBa. [IpubmmkéHHBIC
BBIYMCIICHHUS, TTPaBUiIa OKPYTJICHUS,
MpUKHIKA U OIEHKa pe3yibTaTa
BBIYMCIICHU.

OCHOBHBIE METO/BI PEIICHUS
HeNbIX W JApOoOHO-paIllMOHATIBLHBIX
ypaBHEHUH u HEPaBEHCTB.
MHorouneHsl OT OJTHOM
IepeMeHHOoN. JleeHne MHOrowIeHa
Ha MHOT'O4JIEH C OcTaTKOM. Teopema
bezy. MHorounensl ¢ LEIBIMU
kodpdunmentamu. Teopema Buera.

Pemenne cucrem JMHEMHBIX
ypaBHEHUH.

JIMHEWHBIX

Marpuna cucTemsl
ypaBHEHUH.
Onpenenurens MaTpuibl 2X2, €ro
reOMETPUYECKUI CMBICIT 5
CBOICTBA; BBIYMCIICHUE €ro
3HAYEHMUS; MIPUMEHEHUE
ONPEACIUTENS TUTSt
JIMHEWHBIX ypaBHEHUM.
Pemenne mnpuxiaaHbIXx 3amad C
MIOMOIIBIO

ypaBHEHUH

peLIeHus
CUCTEMBI

CHUCTCMbI JIMHEWHBIX

Hcnoab3oBaTh NpuOIIKEHHBIC
BBIUMCJIEHMS], IPaBUJIa OKPYTJIEHMS,
IPUKUAKY U OLEHKY pe3yibTara
BBIYHCIICHUMN.

IIpuMeHsITh pa3auyHbIe METOMbI
pELICHHs] PALlMOHAIBHBIX U JIPOOHO-
palMOHANIBHBIX YPABHEHUH; a Takxke
METOJlT HHTEpPBAJIOB JUISl PEILEHUs
HEPABEHCTB.

OnepupoBarsb
MHOI'OWIEH OT OJHOM IIEPEMEHHOM,

NMOHATUAMHU

€ro KOpHH;, HNPUMEHATHb JIeJICHUE
MHOTOYJ€Ha Ha MHOTOWIEH ¢
ocTaTkoM, TeopeMy besy u Teopemy
Buera ans pemenus 3amau.
OnepupoBarp

JIMHENHBIX

NOHATHSMU
cucrema YPaBHEHUH,
MaTpuIia, ONPECITUTENIb MAaTPHUIIBI.
Hcnoan3oBarh CBOWCTBA
onpenenuTens 2x2 s BEIYUCICHUS
ero 3HAYEHMS, NPUMEHATH

OmpeneauTenn JUTSL peuieHus
CHUCTEMBI JINHEWHBIX YpaBHEHUH.
MoaeanpoBarth peanbHbIe
CATyallud C T[OMOIIBID CHUCTEMBI
JIMHEMHBIX YPABHEHUI, HCCJIEI0BATH
IIOCTPOEHHBIE MOJEIU C IOMOIIBIO
MaTpHIL 151 ONpeAeIUTENEH,

HHTEePNPeTH-POBATH  IOJy4YEHHBIN

pe3yJbTar

@OyHKIMHU U TPaQUKH. @OyHKIMA, CIOCOOBl 3alaHUs OnepupoBathb NOHSATHSIMU:
CrenenHnasi pyHKIMs € ¢ynkuuu.  B3aumHo  oOpatHble | pyHKIMS, CIOCO0BI 3aJJaHMs
LeJIBIM MOKa3aTe/IeM ¢ynkuuu. Komnosunus ¢yHKUIUi. | GyHKINH; B3aMMHO  OOpaTHbIE
(12 g) I'paduk dynkumu. DnemeHTapHble | QyHKIUN, KOMIO3UIMSA (DYyHKUIUH,
peoOpa3oBaHus rpadukoB | rpaguk byHKIUH, o0nacTb

GYHKIHHA. OTIpe/IeIeHNUS u MHOXECTBO

Ob6nacte  ompesaeneHus U | 3HaUeHUH QyHKIMM, HYIM (YHKLINH,

MHO>KECTBO 3HAaYeHUH (yHKIIUU.

Hymu  ¢ynkuuu.  IIpomexyTku
3HAKOMNOCTOSIHCTBA.  UETHBIE W
HEUYETHBIC GyHKIHH.
[Tepuonuueckue GbyHKIHH.
[TpomexyTkun MOHOTOHHOCTH
dbyHKIIN. Makcumymbl "

MUHUMYMBI QyHKIMH. Hanbomnbiee
Y HaMMeEHbIlIee 3HaUeHUue (PYHKLIUU
Ha MPOMEXKYTKE.

IIPOMEXYTKH
JUHEWHas, KBaJapaTHU4Has, JpoOHO-

3HaKOIIOCTOAHCTBA,

TUHEHAs U CTeNeHHast (PYHKIIUU.

BbInoHATH JIIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB
byHKIui.

3HaTh M yMeTh /[0Ka3bIBaTh
YETHOCTh MJIM HEUETHOCTH (DYHKIUH,
NEPUOIMIHOCTD (PYHKIIUH, HAXOAUTH

MMPOMCIKYTKHN MOHOTOHHOCTHU
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JluHeitHas, kBaApaTU4yHast |

IpoOHO-THHEHHAs byHKIMN.

DNeMEHTapHOE HCCIEAOBaHUE W
MMOCTPOCHUE rpadgukoB ATUX
hyHKIMA.

CreneHn C LEJIBIM

nokazareieM. bunom HerotoHa.

byHKIHISA c
HaTYpaJbHBIM u EeJTBIM

Crenennas

nokasareiieM. E€ cBolicTBa U

rpadux

(bYyHKINN, MAKCUMYMBI 1 MHHUMYMBbI

byHKIUY,
HaMMEHblIIee 3HauYeHHe (YHKIHUU Ha

HanOoJbIEe u

MIPOMEXKYTKE.
DopMyIMPOBATH ]|
WLIIOCTPUPOBATh  rpaduyec-ku

CBOICTBa JIMHEHHOMW, KBaJAPATUUYHOM,

JIpOOHO-TMHEWHONM W  CTENEHHOM
(byHKIMH.
Beipaxkats ¢popmyramu

3aBUCUMOCTH MEX/1y BETUYUHAMU.

3HaTh onpejae/ieHUe U CBOICTBA
CTENEHH C LENbIM [0Ka3aTeleMm;
MOAXOISAITYIO bopmy
JEHCTBUTEINb-HBIX quce JUISE
pelieHus MPaKTHYEeCKUX 3agad U

3aI1ucu

MNpEaACTaBJICHUA JaHHBIX

Apudmernyeckuit
KOpeHb N-0#l CTeneHu.
HppanuonanbHbIe
YPaBHEHHS

(18 9)

Apudpmernueckuii KOpEHb

HAaTypaJIbHOM  CTENIEHM U €ro
CBONCTBA.
[TpeoOpa3oBaHusi  YUCIOBBIX
BBIPAKEHUH, CONEPIKALUX CTEIICHU
U KOPHH.
HppanuoHanbHble ypaBHEHHS.
OcHoBHbIE

METOAbI pemicHuAd

MppaIOHATEHBIX YPaBHEHHI.
PaBHOCHIIBHBIE Hepexo/Ibl B
pereHnH UpPaOHATBHBIX
YPaBHEHUH.

CaoiictBa u rpaduk KOpHs N-
Oli cTeneHu Kak (PyHKIIUU 0OpaTHOM
CTETIEeHU c HaTypaJbHBIM

IIOKa3aTcjIeM

DopMyIHPOBATH, 3ANHUCHIBATH
B CUMBOJIMYecKoii  ¢opme wu
HCII0JIb30BaTh CBOWMCTBA KOPHS N-0Oif
CTeMeHH i IpeodpazoBaHUs
BBIPXKEHUM.

Haxoauts
HPPALMOHATIBHBIX

pelieHus
YpaBHEHUN  C
IIOMOUIbIO PABHOCUJIBHBIX [1€PEX0/10B
WM OCYILECTBIISASI IPOBEPKY KOPHEH.
Crpouth rpaduk  QyHKIUH
KOpHsSI N-Of cTeneHu Kak oOpaTHOM
JUIs ¢byHKIMN CTENIEHU c
HaTypaJbHBIM IT0Ka3aTesIeM

IMoxka3zarenbHasi
pyHkuus.
Iloka3aTenbHbIE
YPaBHEHHS

(10 9)

CreneHp C  panMOHAIBHBIM
IIOKAa3aTeJIeM U €€ CBOUCTBA.
[TokazarenbHass QyHKIUA, €&
CBOHCTBa U rpadux.
Hcnonb3oBanue rpapuka GyHKIUU
JUIsl pELIeHUs] ypaBHEHUH.
[Toka3zarenbHble  ypaBHEHUS.

OcHOBHBIE METO/bI pEeICHUA

MTOKA3aTEIbHBIX YPAaBHEHUI

®opMyIMpoBaTh oOmNpeeieHue
CTETIeHH c palMOHATIBHBIM
IIOKA3aTeJEM.

BoinonHATh npeoOpa3oBaHUs
YHCJIOBBIX BBIPAXKEHUH, COAEPIKAIINX
CTEIICHU c paloHaIbHBIM
IIOKA3aTeJIEM.

Hcnoas3oBatb uudposbie
pecypcebl Ui TIOCTpOeHUs Tpaduka
MOKa3aTelbHON (PYHKINN U U3yUEHUs
€€ CBOICTB.

Haxoauts pemenus

MIOKa3aTCIbHBIX ypaBHCHI/Iﬁ
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Jlorapudmunueckasn Jlorapupm umcna. CpoiicTBa MaBarhb omnpeneaeHue
¢yHKnms. aorapudma. JlecsTuunble u | jorapudMa 4YMCIa; OECATUYHOTO U
Jlorapudgmmnueckne HaTypaJbHbIE Jorapu(Mmel. | HaTypalbHOTO JoTrapudma.
YPaBHEHUs [IpeobpazoBanue BBIPAKECHHUA, Hcnoan3oBarh CBOMCTBA
(18 v) coJiepKaIiuX Jorapu@Msl. norapumMoB I TIpeoOpa3oBaHUs
Jlorapudmuueckas QGyHKIUS, | TOrapuPMUIECKIX BbIPaXKCHHI.
ed CBOMCTBa u rpaduxk. Crtpouthb rpaduk
Hcnonp3oBanue rpaduka QyHKUUHU | TorapuMuieckoil (yHKIMHA — Kak
JUIS peILICHUs] YPABHEHU. o0paTHOW K TOKa3aTelbHOW U
Jlorapugmuueckue UCIIOJIb30BAaTh CBOMCTBA
ypaBHeHHs. (OCHOBHBIE METOABI | Iorapu(MUUYECKOH  (QYHKIUU A7
pelieHus norapu(MUYECKUX | peIICHHs 3a/1a4.
ypaBHEHUH. PaBHOCHUIIbHBIE Haxoauth peleHus
TIepPex0/Ibl B peleHnu | JorapuMUUEcKUX  ypaBHEHHH ¢
Jorapu(MUUECKUX ypaBHEHUN MTOMOIIbIO PABHOCHJIBHBIX [1€PEX0/10B
WM OCYIIECTBIISAS IPOBEPKY KOpHEH
Tpuronomerpnueckue CuHyC, KOCHHYC, TaHI'€HC U JlaBaTh ompejejieHUs: CHHYCA,

BbIpa:KeHUs U yPaBHEHHUS
(22 v)

KOTaHI'€HC YHCIIOBOTO AapryMEHTa.
Apkcunyc, apKKOCUHYC u
apKTaHI€HC YHCI0BOIO apryMeHTa.
Tpuronomerpuueckas
OIIpENIETICHHE

byHKIUH

OKPYKHOCTb,
TPUTOHOMETPUYECKUX
YHCIIOBOTO apTyMEHTA.
OCHOBHBIE

TPUTOHOMETPHYECKHE  (HOPMYIIBL.
[IpeoOpa3oBanue

TPUTOHOMETPHYECKHUX BBIPAKEHUH.
Pemenue

ypaBHEHUN

TPUTOHOMCTPUICCKUX

KOCHHYCa, TaHIr¢éHca MW KOTaHI'CHCa

YHUCJIOBOIO aprymeHTa, a TaKxKe
dpKCHUHYCa, APKKOCHUHYCa n
ApPKTaHI'CHCA YucJia.

le/IMeHHTb OCHOBHBIC

TPUTOHOMETpHUECKHe (HOPMYIbI AJIs
npeoOpazoBaHus
TPUTOHOMETPUYECKUX BBIPAXKEHUH.

IIpumensTs bopmybl
TPUTOHOMETPUM  JJIsl  PEUICHHUs
OCHOBHBIX THUIIOB

TPUTOHOMETPUUECKUX YpaBHEHUN

ITociaenoBaTeJJLHOCTH M
nporpeccuu
(10 u)

[TocnemoBaTeIbHOCTH,
CIIOCOOBI 3aJ]aHus
MOCJIEIOBATEILHOCTEIA. Meton
MaTeMaTUYeCKOMH WHTYKIIHH.
MOHOTOHHBIE ¥  OTPaHUYCHHBIC
IMOCJIE0BATEIILHOCTH. Ucropus
aHajn3a OCCKOHEUYHO MaIbIX.

Apudmerndeckas u
reoMeTpHUYecKas MpOrpeccu.

beckoneuno yOBIBatoIas
reoMeTpuUecKast MPOTPECCHsI.
Cymma OeckoHEYHO yObIBarouiei
r€OMETPUYECKON IIPOTPECCUM.
JIMHEWHBII W HSKCIOHEHIIHMAJILHBIN
poct. Hucio e.

dopmyna CII0’KHBIX

IIPOLICHTOB. Hcnons3oBanue

OnepupoBarh NOHSITUSIMU:

MOCJIEA0BATEIBbHOCTb, CIIOCOOBI
3a7aHusA MOCJIEA0BATEIbHOCTEM;
MOHOTOHHBIE ¥ OTpaHUYCHHBIC
MOCJEA0BATEIbHOCTH; HCCIAEA0BATH
MOCJIEA0BATEIBHOCTH Ha
MOHOTOHHOCTb U OTPAaHUYEHHOCTb.
[Tomydats mpencTaBieHHe 00
OCHOBHBIX nuaesx aHanu3a
OECKOHEYHO MaJlbIX.
aBathb onpenejaeHue
apru(pMETUIECKON B TEOMETPUUECKON
MPOTPECCUM.
Jloka3biBaTh CBOMCTBa
apu(MeTHyecKoil U reoMeTPHIECKON
HaxoJIUTb  CyMMY

YICHOB IMPOrpeCcCrU, a TAKKC CYMMY

NPOTPECCHH,
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IIPOrpecCun JUIS pelieHus
peayIbHBIX  3aJa4  [PHUKJIAJHOTO
Xapakrepa

qJIeHOB OECKOHEYHO YOBIBaroIIen
r€OMETPUYECKON IIPOTPECCUM.
Hcnoab3oBaTh nporpeccuu s
peleHus 3a1a4 IIPUKJIATHOTO
Xapakrep.
IIpumensiTe (HOpMyIy CIIOKHBIX
IIPOLIEHTOB JJI PEIIEHUs 3anad u3

peanbHOMN MPAKTUKU

HenpepbiBHbBIE
¢pysxuun. Ilponssognas
(20 9)

HenpepoiBable QyHKIMH ¥ UX

CBOMCTBA. Touka paspsbiBa.
AcumnrToTsl  TpaduKoB (YHKIHUH.
CpoiicTBa (hyHKIHI HENPEPHIBHBIX
Ha OTpe3Ke. MeTo1 HUHTEPBAJIOB IS
pelieHus HepaBeHCTB. [Ipumenenue
CBOWCTB HEMNPEPHIBHBIX (YHKIIHHA
JUISL pEIlIeHUs 3a1a4.

[lepBas u BTOpas NpOU3BOJHbBIE
GbyHKIHH.

TEOMETPUYECKUN ¥ (PU3UUECKUI

Ompenenenue,

CMBIC TPOU3BOJHON. YpaBHEHHE
KacaTenbHOU K rpaduky QyHKIIUU.
[IpousBomHbIE  AJIEMEHTAPHBIX

OnepupoBathb MOHATHSIMU:
(byHKIMS HenpepbIBHAas HAa OTpE3Ke,
TOYKa pa3pbiBa (PYHKIUH, aCUMIITOTA

rpaduka GyHKIUH.

IpumensaTh CBOMCTBA
HEIPEPBIBHBIX byHKIUi JUTSE
pelieHus 3a1ad.

OnepupoBath MOHATHSMU:
mepBas HM  BTOpas IPOU3BOIHBIC

(GYHKIMHM; TOHUMATh (PU3HYECKUN U

reOMETPUYECKUI CMBICII

MIPOU3BOIHOM; 3alUChIBaTh

ypaBHEHUE KacaTeJIbHOM.
Beruucasrts MIPOU3BOJHBIC

¢bysukuuid. IIpousBosHas CcymMbl, | CyMMBbl, IPOM3BEACHUS, YaCTHOTO U

IIPOU3BEICHNUS, YaCcTHOTO U | CIIO)KHOW (DYyHKIHU.
KOMIIO3ULIUH (PYHKITHIA H3yuarts IIPOU3BOJIHBIC

AJIEMEHTApHBIX (PYHKLINH.

Hcnoab3oBaTh reOMETPpUYECKUN
U (U3NYECKUI CMBICIT TPOU3BOJHON

JUIS pelIeHus 3aa1a4y
IToBTOpEHHUE, OcHOBHBIE ~ TOHATHS  Kypca IIpuMeHsITH OCHOBHBIE MOHATHUS
o0o0menue, anreOpbl ¥ HauaJl MaTEMaTHYECKOro | Kypca anreOpbl u Haya
cucreMaTH3anMs 3HAHUH | aHamm3a 10 xiacca, 0000IIeHNMEe W | MAaTEMAaTHYECKOro  aHajuW3a  Juis

2w

cUCTeMaTH3alusd 3HaAaHNHN

pelieHus 3aa49 U3 peaabHOM KU3HU U
APYTrUux IMKOJBHBIX ITPEAMCTOB

11 kaacc (ne menee 140 yacoB)

Ha3Banue pa3nena
(TembI)
(koIMYeCTBO YaCOB)

OcHoBHoOe coaepkaHue
pa3aeJia (TemMbl)

OcHOBHBIE BUABI
AeSITeIbHOCTH 00y4ar0 M XCH

HccaenoBanue GpyHKIuu
¢ IOMOLIbIO
NPOM3BOAHOM

(24 4)

IIpuMeHeHHne NPOU3BOJHON K

HCCIIEIOBAHUIO byHKIMMA Ha

MOHOTOHHOCTh U DKCTPEMYMBI.
Haxoxnenne  mambospmiero u
HaNMEHBIIIETO 3HAYECHUA

HenpepbIBHON (DYHKIIMU HA OTPE3KE.

Crpouth rpaduk KOMIIO3UIIUH

GyHKIMA c
JJIEMEHTAPHOTO  HMCCIENOBaHUA U

IIOMOIIBIO

CBOMCTB KOMIIO3UIUU.
Crpoutsb reOMETPUYECKUE
00pa3bl ypaBHEHHUI U HEPABEHCTB Ha

KOOpZ[HHaTHOﬁ IIJIOCKOCTH.
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IIpumeHeHHe  MPOU3BOAHOU

JUIS  HAXOXKICHHS  HAWITYUIIEeTO
pelieHrs B TMPUKIAJHBIX 3aJavax,
JUIS  ONpPENENICHUs CKOPOCTH H
YCKOpEHUsl Tpoliecca, 3aJaHHOTrO
hopmysoit wim rpagukoM.
Komnozurus GyHKIHA.
o0pa3sl

HEpPAaBEHCTB  Ha

I'eomerpuueckue
YpaBHEHUU H
KOOPJAMHATHOM INIOCKOCTH

Hcnonb3oBarh  MPOU3BOIHYIO
JUTSL  MCCNIeZIOBaHUS (QYHKIMH Ha
MOHOTOHHOCTh M 3KCTPEMYMBEI;
HauOoJbIIEe u
byHKIIH
HENPEepPhIBHONH Ha OTpE3Ke; CTPOMThH

rpadukn  GyHKIMA HAa OCHOBAaHUU

HAaX0IUThb

HaUMCHbBIIICC 3HA4YCHUA

IIPOBEAEHHOIO UCCIICIOBAHUS.
Hcnoab30BaTh  MPOU3BOAHYIO
JUIS  HAXOXICHHUS  HAWIYYIIero
peLICHHS B TPUKJIIAIHBIX, B TOM YHCIIE
COLIMAIbHO-3KOHOMHUYECKHUX,
3ajauax, JJisl ONPENIEICHUsI CKOPOCTH
U YCKOPEHHs MpOolecca, 3alaHHOTO
dbopmysoit wim rpagukom.
[oayyats mnpencTraBieHHe O
PUMEHEHUN MIPOU3BOTHOM B

Pa3JIMYHBIX OTPACIAX 3HAHUU

IlepBooOpa3nas u
HUHTErpaJ
(12 9)

[TepBooOpasHas,  OCHOBHOE

CBOWCTBO epBOOOPA3HBIX.
IlepBooOpa3zHble  3JE€MEHTapHBIX
¢bynkuuii. IlpaBuna HaxoxaeHUS
epBOOOPA3HBIX.

HNurerpan. I'eomerpuueckuit
CMBICII MHTErpaia. BeruuciieHue
ONpENEIEHHOT0  MHTEerpajga 1o
¢dbopmyiie Herorona—JleitOnuma.

IIpumeHeHne wuHTErpana s
HaxXOXJECHUs IUIOMAled IUIOCKUX
¢uryp 1 00bEMOB reOMETPUIECKUX
Tell.

ITpumepsl peueHun
g depeHINaTbHBIX

MaremaTnueckoe MOJICIUPOBAHUE

YpaBHEHUH.

pEeaIbHBIX MPOIIECCOB C MOMOIIbIO
nudpepeHInaTbHBIX YPaBHEHUM

OnepupoBath MOHSITUSIMU::

nepBooOpazHass W ONpeAeTeHHBIN
HAHTErpal. Haxoauth
epBOOOpas3HbIE AJIEMEHTaPHBIX
GYHKIUI ¥ BBIYUCIATH UHTErpal Mo
dopmynie Hetotona — JleiiOnuna.
Haxomute 1uiomaay IUIOCKHUX
buryp u 0O0BEMBI TEJN C TIOMOIIBIO
OIIpeACIIEHHOIO UHTETPAIA.
3HaKOMHTBCS C
MaTEMaTUYECKUM MOJEIMPOBAHNEM
Ha mnpumepe audQepeHInanbHbIX
YPaBHEHHUH.
ITomyyaTs  mpencTaBieHHE O

3HaAa4YCHUU BBCJICHUA IIOHATUA

HHTErpaia B pa3sBUTUHU MAaTEMATUKU

I'papuxu
TPUTOHOMETPHYECKHX
pyHxkumim.
Tpuronomerpuyeckue
HEPABEHCTBA

(16 v)

Tpuronomerpuyeckue
(YHKIMH, UX CBOMCTBA U Tpa(UKH.

OT160p KOpHeH
TPUTOHOMETPUUYECKUX YPaBHEHUI C
IIOMOIIBKD  TPUTOHOMETPUYECKOU
OKPYKHOCTH.

Pemenue

TPUTOHOMCTPUYCCKNX HCPABCHCTB

HUcnoab3oBars nudpoBbIe
pecypcebl Uil IOCTPOEHUs rpauKoB
TPUTOHOMETPUUYECKUX (DYHKIMH H
U3YYEHHUSI UX CBOWCTB.

Pemiatb  TpuUroHoMeTpHYECKHE
YpaBHEHUS U OCYLIECTBIATH OTOOD
KOpHEH c IIOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH.
bopmybl
peleHus

IIpumensaTs
TPUTOHOMETPUU  JUI
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OCHOBHBIX TUITIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnoab3oBars nudposbie
pecypchl Uil TIOCTPOCHHUS U

ucciaeaoBanus rpaduKoB QyHKIHMA

MppanuoHaabHbIe,
noka3arejibHble H
norapupmMuyecKue
HepaBeHCTBA

(24 9)

OCHOBHBIC METOJIbI PEHICHHS
MOKa3aTeIbHBIX u
norapu(pMHUECKUX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS
HppallMOHALHBIX HEPABEHCTB.

I'padmueckue METO/IbI
pereHusI

IIOKa3aTCJIbHbBIX n

HUppaliOHAJIbHBIX,

norapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB

IpumeHnsaTh CBOMCTBA
MOKa3aTeIbHOW U JIorapruMUUECKON
byHKIUH K PpELIEHUIO
MOKa3aTeIbHBIX U JOrapru(PpMHUIECKIX
HEPABEHCTB.
O0ocHOBaTHL  PaBHOCHUJIILHOCTb
MEePEXO0/IOB.
Pemiats  uppanuoHanbHblE U

KOM6I/IHI/Ip0BaHHHC HCpaBCHCTBA, C

TIOMOIIIBIO PaBHOCHIIbHBIX
NEPEX0/I0B.
Hcnoan3oBatb rpaduyeckue

METOAbI H CBOMCTBA BXOOAIIUX B

YPaBHCHUC nim HEPAaBCHCTBO

byHKIU 1715 pelteHus 3a1a4u

KoMmiekcHbIe 4yncia
(10 u)

KommnekcHbie qucha.
Anrebpanyeckas u
TPUTOHOMETpHUYECKas dbopMbI

3aMnyucy KOMIUIEKCHOIO YHCIa.
Apudmernueckue ornepanum ¢

KOMIIJICKCHBIMHU YU CJIaMU.
N3o0paxkeHne KOMILJIEKCHBIX

qucen Ha KOOPJAMHATHOU
IIJIOCKOCTH.

®opmyna Myaspa. KopHu n-
Ol CTENEHUM U3 KOMILIEKCHOIO
4KCIIa.

IIpuMeHeHHEe  KOMILJIEKCHBIX

YquCeN JUIs peuieHus PU3nIecKux u
T€OMETPUUYECKHX 3a/1a4

OnepupoBath NOHSITUSIMMU:
KOMIUIEKCHOE YHCIIO M MHOXECTBO
KOMIUIEKCHBIX YHCE.

IlpeacTraBiaATh  KOMIUIEKCHBIC

yucia B anreOpandeckod

dopme.
apudmerndeckue

TPUTOHOMETPUYECKOMN
BeinoaHaTs
OIEpaLMM C HUMH.

M3o0paxarb KOMIIJIEKCHBIE
YKCJIa Ha KOOPAUHATHOU IIJIOCKOCTH.

IIpumensite popmyny Myaspa u
MIOJIy4yaTh INPEJACTABICHUE O KOPHSX
N-0il CTENEHW U3 KOMIUIEKCHOTO
qucia. 3HAKOMHUTBLCS C IIpUMEpaMu
IIPUMEHEHUsI KOMIUIEKCHBIX YHCEll
JUIL pelIeHUs TEOMETPUYECKUX U
¢bu3nyeckux 3anaq

HarypanbHble U 1eJibie
yuciaa
(10 v)

HarypanpsHble 1 Lesnble yucna.
IIpumenenue IIPU3HAKOB
nenuMoct neneix yucen, HOJ u
HOK, MOJYJIIO,
anroput™Ma EBKnIupa s pemieHus

OCTaTKOB o

3a/1a4 B HEIBIX YACIAX

NMOHATHAMM:
OCJI0¢C
MHOXCCTBO HaATypaJbHBbIX W IEJIBIX

Onepuposarsn
HaTypaJbHOE U 4HCJIO,
Yucenl.

Hcnoas3oBatb NPU3HAKH
JIEITUMOCTH LENbIX YUCEN; OCTATKH IO
monymo; HOJl 1 HOK narypanpHbIX
qucen; anroput™m EBkimmpa i

peliCHus 3a1a4.
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3anuceiBaTh HaTypaJbHbIE
qycja B Pa3IUYHbIX MO3UIMOHHBIX

CHUCTCMAaX CUUCICHUA

Cucrembl
PALHMOHAJILHBIX,
HPPaLHOHAJIBHBIX
MOKA3aTEJbHBIX H
Jorapupmmuyeckux
yYPaBHEHUI

(12 9)

CucteMa W  COBOKYIHOCTH
ypaBHEHUH.

PaBHOCHIIBHBIE CHUCTEMBI U
CUCTEMBI-CIIEICTBHUS.

OcHOBHBIE METOJBI PELICHUS
CUCTEM U COBOKYITHOCTEM
palMOHAIBHBIX, MPPALUOHAIBHBIX,
MOKa3aTeIbHBIX u
Jorapu(MUUECKUX YpaBHEHHIA.

[Ipumenenue YpaBHEHUH,
CUCTEM U HEPABEHCTB K PELICHUIO

MaTeMaTHYCCKUX 3a1a4 U 3aJa4 H3

OmnepupoBarp NOHATHAMU
CHUCTEMa U COBOKYITHOCTh YPaBHEHUM
U HEPABEHCTB; PEUICHUE CHUCTEMBI
WM COBOKYIIHOCTH; PaBHOCHJIbHBIE
CHUCTEMBI U CUCTEMBI-CIICICTBUSI.
HaxoauTh pemieHus CUCTEM H
COBOKYIHOCTEH LIEJTBIX
pPalMOHAIBHBIX, HPPALMOHAIbHBIX,
MOKAa3aTeIbHBIX U JIOTapU(PMUIECKUX
YPaBHEHUI U HEPABEHCTB.
IMpumensaTh

YPaBHEHUH K PEIIEHUI0 TEKCTOBBIX

CUCTCMBI

pa3NMYHBIX O0JIacTell HAyKW W | 3aJad W3 Pa3IMYHBIX  oOJyiacTeit
peanbHOM >KU3HU, HMHTEpPHpPETAlUs | 3HAHUM WU PEAIbHOM  KU3HU;
MIOJIyYEHHBIX PE3YyJIbTaTOB HHTEPNPETHPOBATH  IOJyYEHHbIE
peleHus.
Hcnoab3zoBaTh nu(ppoBbIe
pecypchl
3agaum ¢ napameTrpamMu PaunonaneHele, Bbidupars crnoco0  perieHus
(16 v) HMppaLMOHANIbHBIE, TIOKA3aTENbHbIEC, | PALIMOHAJIBHBIX, HPPALMOHAIBHBIX,

aorapudmuyeckre u
TPUTOHOMETPUYECKUE YpPaBHEHMS,
HEPAaBEHCTBA U CUCTEMBI  C
apaMeTpaMH.

ITocTpoeHne U uUCCIENOBAaHUE
MaTeMaTUYECKUX Mozenen
peanbHBIX CUTyalUd C IOMOILBIO
YPAaBHEHUH, CUCTEM YpPaBHEHUU U

HEPaBEHCTB C apaMeTpamMu

MOKa3aTeIbHbBIX, JOTaPHPMHUECKUX
Y TPUTOHOMETPUYECKUX YPABHEHUI U
HEPaBEHCTB, COAEPKALIUX MOLYJIN U

apaMmeTpshl.

IIpumensite  rpaduyeckue U
aHAJMTUYECKHE METO/1bI ISt
pEILIEHUs] YPAaBHEHUI W HEPABEHCTB C
napamMeTpamu, a TaKxke

ucciaenoBanne (PyHKIUN MeToaaMu
MaTE€MaTU4YeCKOro aHan3a.
Ctpoutsh " HCCJIeI0BATH
MaTeMaTUYeCKUe MOJIENH PeabHBIX
CUTyalluil C IIOMOIIBI YpPaBHEHH,
HEPABEHCTB U CUCTEM C ITapaMETpaMu

[MoBTOpEHME,
00001IEeHME,
cHUCTeMaTH3alus 3HAHUH

(16 )

OCHOBHBIE TTOHSATHUS U METOJIbI
Kypca, 000011IeHHE u
cucTeMaTH3aIus 3HaHUH

MogaeanpoBarh
CUTyallUl Ha  S3BIKE

peanbHbIe
anreOpsl,
COCTaBJISATH BBIpa)KEHUS,
ypaBHEHHs, HEpPaBeHCTBA U  UX

CHUCTEMBl 110 YCIOBHIO  3a/1ayH,
HCC1e0BATh TIOCTPOCHHBIE MOJEIN
c HCII0JIb30BaHUEM ammapara
anreopsl, HHTEePNpPeTHPOBATH

IIOJTyYE€HHBIN pE3yJIbTaT.

24




[pumensite  QyHKIMM — A7s
MOJICIIUPOBAHMUSI W HMCCIIEOBAHUS
peabHBIX MPOIECCOB.

Pematp npukitagHble 3a1adu, B
TOM qucie COIIMABHO-
HKOHOMHUYECKOTO0 ¥  (pusndeckoro
XapakTepa, CPeICTBAMU AIreOpsl U

MATEMaTHYCCKOI'O aHajln3a

«TEOMETPUS»

Lean n3yyeHusi yueOHOro Kypca

['eomerpust sBiseTcss OAHMM M3 0a30BBIX KYpCOB Ha YPOBHE CpeIHEero oOImiero
00pa3oBaHus, TaK Kak 00ecredrBaeT BO3MOKHOCTh U3Y4YEHUS JUCLUIUIMH €CTECTBEHHOHAYUYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukia. IlockonbKy joruyeckoe MbIILUICHHE,
dopmupyemMoe MpH HW3y4eHHH OOYYAIOIIMMHUCS TIOHSTHHHBIX OCHOB TI'€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUu
FEOMETPUUECKUX 3aJlay, YMEHHE BBIIBUIaTh M OIPOBEPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCS TPU PEIICHUHU 3a/lad €CTECTBEHHOHAYYHOro IUKJA, B YAaCTHOCTH (PU3MUECKHUX
3ajay.

Ilenp ocBoeHMs mporpaMMel yueOHOro kypca «l'eomerpus» Ha yriyOnEHHOM YpPOBHE —
pa3sBUTHE WHIUBHIYAJbHBIX CIIOCOOHOCTEH OOYy4aloOIMXCsl HpU H3yYEHUM TE€OMETPUH, Kak
cocTaBJIsAIOLIeH mpeameTHON obnactu «MaremaTnka W MHQOpPMAaTHKa» dvepe3 obecrieueHue
BO3MOXXHOCTH IPHOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKMX I€OMETPUYECKMX 3HAHUM U
NeMCTBUH, CHenU(UIHBIX T€OMETPHH, ¥ HEOOXOJUMBIX JUISl YCHEIIHOTO MpOo(hecCHOHAIBHOTO
00pa30BaHMs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

[TpropUTETHBIMH 331a4aMH Kypca T€OMETpUH Ha yriyOJIEHHOM ypOBHE, pacIIUPSIOLIIMU
Y YCUJIMBAIOUIMMH Kypc 0a30BOTr0 YpOBHS, SIBJISIFOTCS:

® DpACHIMPEHUE TPEICTABICHUS O TEOMETPUM KaK 4YacTM MHPOBOM KyJbTYypbl U
(dbopMHUpOBaHNE OCO3HAHUS B3aMMOCBSA3H T'€OMETPUH C OKPYKAIOLIUM MHPOM;

e popmMHUpoBaHUE MPEACTaBICHHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak O BaKHEHIINX
MaTeMaTHUYECKUX MOJIETISX, TO3BOJISIOLIUX ONKCHIBATh U U3yYaTh Pa3HbIE SIBJICHUS OKPY>KAIOIIEr0
MUpa; 3HAHUWE TMOHATUIHOrO amnmapata Mo pasgeny «CrepeomeTpus» LIKOJIBHOIO Kypca
TE€OMETPHH;

¢ hopMupoBaHNE YMEHUS BIIa/IeTh OCHOBHBIMH MOHATHAMU O IPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOWCTBaMH; 3HaHHE TeopeM, (pOpMysa U yMEHUE UX NPUMEHSTh; YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PELIEHUS 3aj1ay;

e (opMUpOBaHHE YMEHHUS paclo3HaBaThb Ha uepTekax, MOJENAX U B PEAIbHOM MHpE
MHOTOTPaHHUKH U TeJla BpallleHHsl; KOHCTPYUPOBAaTh FT€OMETPHUECKHUE MOJIEIH;

e popMHupoBaHME  MOHUMAHUS  BO3MOXKHOCTH  aKCHOMAaTHYECKOIO  IMOCTPOCHHUS
MaTeMaTHYECKUX TeopHii; (opMHUpOBaHME MOHMMAHUS POJU AKCHOMATHKHM IpPH IMPOBEACHUU
pacCyXIeHUI;

e popmHupoBaHUE YMEHHUS BIIAJIETh METOJAaMHU J0Ka3aTeJbCTB M aJTOPUTMOB pEIICHHUS;
YMEHMS MX TPUMEHATh, IPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pELICHUs
CTEpEOMETPUYECKUX 33Jad W 3aJad C NPaKTHUYECKUM cojepxaHueMm; (OpMUPOBaHUE
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NpEICTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTEeMaTHYECKHX
YTBEP)KJACHHUI U POJIM aKCUOMATUKU B TIPOBEICHUH JIETyKTHBHBIX PACCYKACHUMH;

®pa3BUTHE U COBEPUICHCTBOBAHWE HHTEICKTYalIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0yyaromuxcs, MO3HABATEIbHOM aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBIILUIEHUS], UHTEPECA K U3YUEHHUIO T€OMETPUHU;

e hopMupoBaHre (QyHKIMOHAIBHOW TPAMOTHOCTH, DPEJICBAHTHOW T'E€OMETPUHU: YMEHUS
pacrio3HaBaTh POSBICHUS FT€OMETPUYECKUX NOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peaIbHbIX
KU3HEHHBIX CHUTYyalUsIX W TpPU HU3YYEHUH JPYTHX Y4YeOHBIX NPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJEIUPOBAaHUS pEaIbHbIX CUTyallMi, MCCIEN0BaHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIU [10JIyYEHHBIX PE3YJIbTAaTOB.

OcHoBHbIE cozeprkarenbHble TUHUHN Kypea «I'eometpun» B 10—11 knaccax: «IIpsmbie n
IUIOCKOCTH B IIPOCTPAHCTBE», « MHOrOrpaHHUKI», «Tesa BpameHus», «BekTopsl 1 KOOpAUHATHI
B IIPOCTPAHCTBEY, «JIBM)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe B denepalbHOM T'OCYIAPCTBEHHOM 00pa30BaTENbHOM CTaHAApTe
cpeaHero obmero o0Opa3oBaHus TpeOOBAHUE «YMETh ONEPUPOBATH MOHATUAMUY, PEIEBAaHTHBIX
reoMerpur Ha yrayOnéHHoM ypoBHe oOyuenuss B10—I11 kimaccaXx, OTHOCHTCS KO BCeM
COJIep)KaTeNIbHBIM JIMHUSAM Yy4yeOHOro Kypca, a (opMupoBaHME JIOTMYECKMX YMEHUMN
pacnpenensercs He TOJIbKO M0 COJIepKaTeNbHbIM JIUHUSAM, HO M 110 ToAaM o0yueHus. CoaepxaHue
00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysbTaTaMm ocBoeHus [IpumepHoii paboueit
IPOTpaMMBbl, pacrpeieIEHHBIM 110 rofaM 00y4eHus, CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHIUIHAIBHBIM BOIPOCcaM 00y4arolrecs o0paiiaiich HEOAHOKPATHO. DTO
IO3BOJISIET ~ OpPraHU30BaTh  OBJIQJICHUE T'€OMETPUUYECKUMH  HOHATUSAMM M HaBBIKAMHU
[IOCJIEI0BATEIbHO M IOCTYNATeIbHO, C COOIIOJEHUEM MPHUHIMIIA MPEEMCTBEHHOCTH, a HOBBIE
3HAHMS BKIIIOYATh B OOIIYIO0 CHCTEMY I'€OMETPUUYECKUX MTPEICTaBICHUM 00yUarouxcs, paciupss
U yriy0uiss e€, 00pas3ys NpOoYHble MHOKECTBEHHBIE CBS3H.

[lepexon Kk 3y4eHHIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE [103BOJISIET:

—co3gark ycnoBus g auddepeHnmanmyu 00y4eHHUs, MOCTPOSHHS WHIWBUIYAIbHBIX
o0pa3oBaTeNbHbIX MporpammMm; oOecrneuuTh yriayOn€HHOEe M3yuyeHHE TeOMETPUM  Kak
coCTaBJIAIOLIEeH yueOHOro npeaMeTra «MaremaTukay;

— MOATOTOBUTH O0YUAIOIIUXCS K MPOJOIDKEHUIO N3YUYEHUs] MaTEeMAaTUKU C y4ETOM BbIOOpa
Oyaymel mpodeccun, obecreynBasi MPEEeMCTBEHHOCTh MEXIY OOLIMM U MpodecCHOHAIbHBIM
o0pa3oBaHHEM.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHe

B VYuebHom miane Ha u3ydeHuwe yriayon€HHoro kypca reomerpuu B 10—11 kmaccax
OTBOJUTCS HEe MeHee 3 yueOHBIX YacOB B HEJENIO B TEUEHHE KaXKIOro rojia 00y4eHus, BCEro 3a
nBa roaa ooyuenus — He MeHee 210 yueOHbBIX YacoB.

I[lnanupyemMblie nmpeaMeTHBIE Pe3ybTaThI
OcBoenue yueOHOro Kypca «l'eomMeTpusi» Ha YpOBHE CpelHero oOIero oopa3oBaHUS
JIOJDKHO 00€CIIeunBaTh TOCTHKEHHUE CIICTYIONTUX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTaTOB:
10 xaxacc
e (CB00OAHO OMEpPUPOBATH OCHOBHBIMH IMOHSATHSMHU CTEPEOMETPUHU TPU PELICHUH 3a7ad U
HpOBe)IeHI/II/I MATEMATUYCCKUX paccymgleHI/H?I.
L] HpI/IMerlTB AKCUOMBI CTCpCOMeTpI/II/I N CICACTBUA N3 HUX HpI/I pemeHI/m FeOMeTpI/I‘IeCKI/IX
3a7a4.
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KnaccugpunupoBarh B3aMMHOE DPACHOJIOXKEHHE MPSMBIX B MPOCTPAHCTBE; IIOCKOCTEH B
IPOCTPAHCTBE; MPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

CB00OOJHO ONEpHPOBATH IMOHATHSIMH, CBA3aHHBIMA C YIJIaMH B HPOCTPAHCTBE: MEXKIY
HPSMBIMH B IPOCTPAHCTBE; MEXK/TY IPSMOH M IUNIOCKOCTEHIO.

CB00OHO ONIEpHPOBATH MOHATHIMH, CBS3aHHBIMUA C MHOTOTPAHHUKAMHU.

CB0oOOHO pacno3HaBaTh OCHOBHBIC BHUABI MHOTOIPAaHHHMKOB (IpU3Ma, NHpaMHJA,
IPSIMOYTOJIBHBIN Mapajienenumnes, Kyo0).

KnaccugunmpoBatb MHOTOIpaHHUKH, BEIOUpPasi OCHOBAHUS /IS KIIACCH(DHUKALINU.

CBoOOJHO omepupoBaTh MOHATHAMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHHUKOB
IUTOCKOCTBIO.

BemmonHsTE mapajuiensHoe, HEHTPaTbHOE M OPTOTOHAIBHOE NPOEKTUpOBaHME (uryp Ha
IUIOCKOCTB; BBIOJHATH N300paxeHus pUryp Ha IIocKoCTH.

CtpouTh cedeHHs MHOTOTPAaHHUKOB PA3IMYHBIMH METOJAaMH, BBINOJIHATH (BBIHOCHBIC)
TUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BbEMHBIX (pUTYD: BH]I CBEpXY, COOKY, CHUY.
Beluncnare miom@aaM  MOBEPXHOCTEW — MHOTOTPAaHHMKOB — (MIpU3Ma,  MHUPaMHIA),
TeOMETPUYECKUX TEJI C TPUMEHEHHEM (HOpMYII.

CB00OIHO OTIEPHPOBATH MOHATUIMHU: CHMMETPHS B MIPOCTPAHCTBE; LIEHTP, OCh U TIOCKOCTb
CUMMETPHH; IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBHI.

CB0OOHO OTEpPHPOBATH TMOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATaM B
IPOCTPAHCTBE.

BBIonHSTE 1eficTBUS Ha/l BEKTOPAMH.

Pemare 3agaum Ha [10Ka3aTeNbCTBO MATEMAaTHUYECKMX OTHOIICHHH M HaXOXICHUE
TeOMETPUYECKUX BEIMYHMH, TPUMEHSS U3BECTHBIE METOJbI MPU PEUICHHH MaTeMaTHYeCKUX
3a]1a4 TIOBBIIIEHHOTO ¥ BEICOKOTO YPOBHS CJIOKHOCTH.

[IpumeHsATh MpoCTEHIINEe NpPOTrpaMMHBIE CPEICTBA W 3JIEKTPOHHO-KOMMYHHKAIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUECKUX 3a/ad.

W3Bnekath, MpeoOpa3oBbIBATh U MHTEPIPETHPOBATH MH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaX U PUCYHKAX.

[TpuMeHSATh TOMyYEeHHBIC 3HAHWS HA NMPAKTUKE: CPAaBHHMBATH W aHAIM3MPOBATH PEabHbBIE
CUTYyalluM, IPUMEHATh M3yUYCHHbIE MOHATHS B MPOIECCe MOUCKA PELICHUS MaTeMaTUYeCKH
c(OpMYIHPOBAHHON TIPOOIEMBI, MOJICIIMPOBATh PeAIbHBIC CHTYAIluH Ha SI3BIKE TEOMETPUH,
HCCIIEIOBATh MOCTPOSHHBIE MOJIENN C UCTIOIH30BAHNEM F€OMETPUIECKUX MTOHATHH U TEOPEM,
ammapara anreOphl; pemaTh NpPaKTUYeCKHe 3aJadd, CBS3aHHBIE C HAaXOXKICHUEM
TE€OMETPHUYECKUX BEITHUYHH.

Hmets mpencraBieHus o0 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUM KaK COCTAaBHOW YacTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

11 xkiaace

CBoOosHO omepupoBaTh MOHATHUSMH, CBSI3aHHBIMU C IIMJIMHAPUYECKOHW, KOHHYECKOH WU
cepuieckoil MOBEPXHOCTSIMU; OOBSICHATH CIIOCOOBI TTOTY4YEHUSI.

OnepupoBaTh NOHATHSIMHU, CBSI3aHHBIMH C TEJIaMU BpAILlEHUs: IUIMHIPOM, KOHYCOM, chepoit
U I1apOM.

Pacno3naBaTh Tena BpauieHus (IWIMHIP, KOHYC, cepa M map) U OOBSICHATH CIHOCOOBI
MOJTyYEHUs TEJl BpallleHuUsI.

KnaccudumupoBars B3auMHOE pactiofiokeHHE CPephl U TIIOCKOCTH.
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BbunciaTh BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaIlleHUs; 00bEMBI U IIJIOLIAIU
MIOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ BPAIIEHUS, T€OMETPUUYECKUX TeNl C NPUMEHEHUEM
dbopmyi.

CB0OOHO OmMEepUpPOBaTh MOHATHSAMH, CBSI3aHHBIMH C KOMOHMHALMSIMH TEJl BpAIICHUS H
MHOI'OI'PaHHMKOB: MHOTOTPaHHUK, BIMCAHHBIN B c(epy M OMUCAHHBINA 0KO0JIO cepbl; chepa,
BIIMCAHHAsl B MHOTOT'PaHHUK WJIM TEJIO BPAILCHHS.

BbIuuciiaTe COOTHOIIEHHUS MEXY IUIOIIAISIMU TOBEPXHOCTEH U 00bEMaMU OJOOHBIX TEJI.
N300paxkaTh nzydaemble (pUIypbl; BHIIOIHATH (BBIHOCHBIE) IUIOCKUE YEPTEXU U3 PHUCYHKOB
IPOCTHIX 00BEMHBIX (QUTYpP: BHJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHHS TEJl BPALICHUSI.
W3BnekaTb, MHTEPIPETUPOBATh U MPEOOpPa30BbIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

CB0001HO OnIEPUPOBATH MOHATHUEM BEKTOP B IIPOCTPAHCTBE.

BhINOAHATE onepanuyu HaJl BEKTOPaMHU.

3agaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON cHCTEME KOOPAMHAT.

Pemate reomerpuyeckie 3aaun Ha BBIYUCICHHUE YIIIOB MEXAY MPSMBIMU M IUIOCKOCTSIMHU;
BBIYUCIICHHE PACCTOSIHUHA OT TOYKM JIO0 TUIOCKOCTH; B IEJIOM, Ha IMPUMEHEHHE BEKTOPHO-
KOOPAWHATHOTO METOJIA TIPH PEIICHUH.

CB0OOHO OIEpPUPOBATH MOHSATHSMH, CBS3aHHBIMU C IBIDKEHHEM B TPOCTPAHCTBE; 3HATH
CBOMCTBA JIBUKCHHM.

BBITTOJIHATH N300paKEHUsI MHOTOTPAHHIKOM U TEJl BPAILICHHs TIPH ITapajuIeIbHOM IIepeHoce,
LEHTPAJIbHOW CHMMETpPHUH, 3€pKaJbHOW CHUMMETPHM, IPH IIOBOPOTE BOKPYI MPSIMOIi;
npeoOpa3oBaHus TO100Us.

CTpouTh ce4eHHs1 MHOTOTPAaHHUKOB M TEJI BPAIICHHS: CEUCHUS MWIMHAPA (MapauiebHO |
HEPIEHIUKYJIIPHO OCH), CEYE€HUs KOHYca (IapaiieIbHOe OCHOBAHUIO M IIPOXOJAIIEe Yepes
BEpILMHY), CEUEHUs 11apa.

Hcnonp30BaTh METOAbl IIOCTPOEHHUS CEUEHUMH: METOJA CJEI0B, METOJ BHYTPEHHEIrO
IPOEKTHUPOBAHUS, METO]I TIEPEHOCA CEKYILEH MIIOCKOCTH.

Jloka3bIBaTh F€OMETPUUECKUE YTBEPKACHUS.

[TpumensaTs reomerpuueckue (GakThl JJI  PEUIEHHUS CTEPEOMETPUYECKMX  3ajad,
MPEIOIArafoIIuX HECKOJIBKO IaroB PEIICHHSI, €CJIM YCIOBHS MMPUMEHEHHS 3a/1aHbI B IBHOM
1 HesBHOU (popme.

Pemate 3agaum Ha J10Ka3aTeNbCTBO MAaTEMaTHYECKHUX OTHOUIEHUH U HaXOXXAECHUE
TE€OMETPHUYECKUX BEITHUMH.

[TpuMeHSATh TPOTPaMMHBIE CPEACTBA M DIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TIPH
PELICHUH CTEPEOMETPUUECKUX 3a/1ad.

[TpuMeHATh TOTYYCHHBIC 3HAHHUS HA TPAKTHUKE: CPABHUBATH, aHAIM3UPOBATH U OICHUBATH
peasbHble CHUTYyalluu; NMPUMEHATh M3y4YeHHbIE IMOHATHUS, TEOPEMBbI, CBOICTBAa B Ipoliecce
MOMCKa pelIeHNs MaTeMaTUYeCKn COpMYIJIMPOBAHHOI POOIEMbI, MOAEIUPOBAThH peabHbIE
CUTyallUl Ha S3bIKE T€OMETPHH, MCCIIE0BATh MOCTPOEHHBIE MOJIENIH C HCIOJIb30BaHHEM
TE€OMETPUYECKUX TOHATHH W TEOpeM, ammapara aireOpbl; perath MPaKTUYeCKHe 3aJlavu,
CBSI3aHHBIC C HAX0XK/ICHHEM T€OMETPHUECKUX BEITHUUH.

HNmets mpencraBieHus 00 OCHOBHBIX JTarax pa3BUTHS T€OMETPUU KaK COCTaBHOM YaCTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.
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COAEPKAHUE YYEBHOI'O KYPCA
10 kaace

IIpsiMbIe ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE IOHATHS cTepeoMeTpun. Touka, psimasi, IIOCKOCTb, ITpocTpaHcTBO. [lonaTue
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmMHOe pacnonoxeHue npsMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECcs, apaJlIeIbHbIE U
ckpemuBaromuecs npsamele. [Ipu3zHaku ckpemuBaromuxcs npsameix. [lapannenbHOCTh NpAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: IMapajlIebHbIE NPSIMbIE B MPOCTPAHCTBE; MAPAUICIBHOCTh TPEX
NpSMBIX;  [APAUIEIBHOCTh OPsIMOM M IIOCKOCTH. llapamnenbHoe W LEHTpalbHOE
poeKTUpoBaHue, n3odpaxenue ¢puryp. OCHOBHBIE CBOICTBA MapallIeIbHOIO MPOEKTUPOBAHHUS.
N300paxkenne ¢uryp B napajiesibHOW MPOESKIHUU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMH; YTOJ
MEXIY NPsAMBIMH B IPOCTpaHCTBE. llapajuienbHOCTh IIIOCKOCTEN: NapajuleiabHbIE IUIOCKOCTH;
CBOICTBA MapayIeNbHBIX TIocKocTel. [IpocTeiire npocTpaHCTBEHHbBIE (PUTYPBI HA TUIOCKOCTH:
TeTpa’aAp, NapaJlIeIEeIUIET; IOCTPOCHUE CEUCHUMN.

[lepneHquKynsIpHOCTh NPSAMOM UM IUIOCKOCTU: MEPHEHIAUKYJISPHbIE NpsIMbIE B
[IPOCTPAHCTBE, MpPSMBIE NApPaUICIbHBIE W MEPHEHAUKYJSIPHBIE K IIJIOCKOCTH, IPU3HAK
NEePHEHANKYIISIPHOCTU MIPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYJIIPHOHN IIOCKOCTH.
OpTtoronanbHoe MpoeKkTupoBaHue. lleprneHnuKyisap U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH J0
IUIOCKOCTH, pAacCcTOSHUE OT NPSIMOM [0 IUIOCKOCTH, NPOEKIUs (GUIypbl Ha IUIOCKOCTD.
IlepneHquKyIsIpHOCTD IUIOCKOCTEN: IIPU3HAK MIEPIEHIUKYIISIPHOCTH ABYX IUIOCKocTer. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

VYTibl B IPOCTPAHCTBE: YOI MEXKIY NPSIMOM U IIJIOCKOCTBIO; ABYTPAHHBIN YTOJI, TUHEHUHBIN
yYroja JBYIpaHHOro yrija. TpéXrpaHHblii M MHOrorpaHHble yribl. CBOMCTBa IUIOCKHX YIJIOB
MHOTOrpaHHoro yria. CBOHCTBa IJIOCKMX W JBYI'PAHHBIX YIJIOB TPEXTPAHHOro yria. Teopembl
KOCHUHYCOB Y CUHYCOB JUJISl TPEXTPAHHOTO yTJIA.

MHOrorpaHHUKH

Buasl MHOrOrpaHHMKOB; pa3BEpTKa MHOrorpaHHuka. IIpmsma: n-yronpHas npusMa;
npsiMasi 1 HAaKJIOHHas MPHU3Mbl; OOKOBasi M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnern,
NPSMOYTOJIBHBIA MapajulesIeNinel W ero cpoWcrBa. Kparyaillume nyTM Ha IOBEPXHOCTH
MHoOrOorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. IMupamuma: n-
yrojibHasi MUpaMU/Ia; MpaBUiIbHas U yceu€HHas nupaMusl. CBoicTBa pé6ep n GOKOBBIX I'paHeil
IIPaBWIBHOM nupaMuibl. [IpaBuibHBIE MHOTOTpaHHMKHU: IpaBWJIbHAs NPU3MA WM IPaBUIIbHAs
NUpaMu/Ia; MpaBUIbHAs TPEYroJibHas MUPaMUa ¥ IpaBUIIbHBINA TeTpadp; Ky0. [IpencraBienue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTadAp, NOACKadIp U UKOCAdP.

Boruncnenue 31eMeHTOB MHOTOTpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/ (b OCHOBaHU, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU NpsMOM mpu3Mmbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIbHON
MApaMUJIbl, TEOpPEMA O TUIOMAAN YCEUEHHON TUPaMUIBbI.

CuMMeTpHsi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUM IPaBWIBHBIX MHOIOI'DAaHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIeaa, CHUMMETPHS
IIPABWJIBHBIX IPU3M, CHMMETPHSI IPABUIIBLHON MTUPAMU/IBI.

BexkTophI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B IPOCTPAHCTBE; HYJEBOM BEKTOD, IJIMHA HEHYJIEBOT'O BEKTOPA; BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HaIlpaBIEHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHsI C BEKTOpaMU: CIIOKEHUE W BBIYUTAHUE BEKTOPOB; CyMMa HECKOJBKHX
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BEKTOPOB; YMHOXXEHHE BEKTOpa Ha yncio. CBONCTBA CII0KEHUS BEKTOPOB. CBOICTBA YMHOKEHUS
BEKTOpa Ha 4Kci1o. [ToHsTHE KOMIUTaHAapHBIE BEKTOPHL. [ Ipr3HaK KOMIIIIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasutenenunena. TeopeMa O pas3IOKEHUH BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJUHATAMHM BEKTOpa M KOOPAMHATAMU TOYEK. YTOI MEXIy BekTopamu. CkamspHoe
IIPOU3BENICHNE BEKTOPOB.

11 kaacce

Tena Bpaumienus

[ToHsATHS: UMIMHAPUYECKASs MOBEPXHOCTh, KOHHUYECKAsi IMMOBEPXHOCTh, CQepuyecKas
MOBEPXHOCTh, 00pa3yrolye MoBepxHOoCcTel. Tena BpalieHus: MUIHHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumnHoe pacnonoxenue cepsl U MIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe.
N3o0paxenue Tea BpaleHUs Ha miockocTu. Pa3sépTka unnunapa u konyca. Cummerpus chepsl
U 11apa.

O06bEM. OcHoBHBIE cBoicTBa 00BEMOB Tel. Teopema 00 00bEME HPSAMOYTOJIBHOTO
napajuienenunena u ciueactsus u3 He€. OOBEM HpsIMOM M HAKJIOHHOM MpPU3MBbI, LWIMHIpA,
nupamMuabl 1 KoHyca. O0bEM mapa 1 mapoBOro CeTMEHTA.

KoMOuHammu Ten BpamieHUss W MHOTOTpaHHUKOB. [Ipu3ma, BIMcaHHAs B IWIHHID,
onucaHHas OKojo IwmHApa. Ilepecedenne cdepsl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTpaHHUKA, OMTUCAHHOTO OKOJIO cepsl, chepbl, BMIUCAHHOU B
MHOTOTPaHHUK HJIM TEJIO BPALICHHUSI.

[Tnomanpe moBepXHOCTH LMIUHAPA, KOHYyca; Iuiomanb cdepbl u e€ yacreit; [lonobue B
npoctpancTtBe. OrHomieHue 00BEMOB, TMIIOIIAJACH MOBEPXHOCTEH MOMOOHBIX  UTYD.
[IpeoOpazoBanue mnonodus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJIB30BAHHUEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne ceyeHWd MHOTOIPAHHUKOB W TEJ BpAIEHUSA: CEUCHUS IWIMHJIpa
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapajuiebHOE OCHOBAHHUIO M
MPOXOJAIIee Yepe3 BEpIIMHY), CEYSHHS Iapa; METOAbl MOCTPOCHHUS CEUYEHUI: METOJ CJEJOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHUSA, METO/I IIEPEHOCA CEKYIIEeH MITOCKOCTH.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexkTopsl B npoctpancTBe. Onepanuu HaJ BEKTOpaMu. BEKTOpHOE YMHOXXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHMs. [IpsmoyrosibpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
peLIeHNH TeOMETPUUYECKUX 3a/1a4.

JBHKEHHSA B IPOCTPAHCTBE
JIBmxenus mpoctpanctBa. OtoOpaxenus. J[BuxkeHuss u paBeHCTBO (uryp. OOmme

CBOMCTBA JBW)XCHUH. Buapl NBM)KEHMIL: NMapaluIeIbHBIA MEPEHOC, LEHTpalbHAsi CHUMMETPHSI,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsMoil. [IpeoOpazoBanus nogodus. [Ipsmas u cdepa
Ditnepa.
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA

10 KJIACC (HE MEHEE 105 HACOB)

Ha3zBanue
(Tembl) Kypca
(KOJMY€ECTBO YaCOB)

pa3aejia

OcHoOBHOe coiep:KaHue

OcHOBHBIE BUIBI
AeSITeIbHOCTH YYALIMXCH

BBenenue B
CcTepeoMeTpPHIO
(24 )

OcHOBHBIC NPOCTPAHCTBEHHbIE
¢urypsni.

[TonsiTvst cTepeoMeTpUM: TOYKa,
npsiMasi, IIJIOCKOCTb, IPOCTPAHCTBO.
OcHOBHBIE IIPaBUJIA H300paKEHUS HA
PUCYHKE IUIOCKOCTH, I1apaljIC/IbHBIX

npsMBbIX  (OTPE3KOB),  CEepPEAMHBI
oTpe3Ka.

[MousTHs: HIepECEeKArOIINEeCs
TUIOCKOCTH, HePECEeKAIOIIUECS
npsiMast u TUIOCKOCTB;
MOJTYTIPOCTPAHCTBO.

MHOrorpaHHUKH, H300pakeHUE
MPOCTEHIINX MIPOCTPAHCTBEHHBIX

(buryp, HECyIeCTBYIOIIHMX 0ObEKTOB.
AKCHOMBI  CTEpeOMEeTPpHM U

nepBbIe CJIeCTBHS U3 HUX.
CriocoObl  3amaHusl TPSIMBIX |

IUIOCKOCTEH B TPOCTPAHCTBE.

O6o3HaueHus IPSIMBIX u
IJIOCKOCTEM.
Ceuenus. N306paxkenue

CeueHH MupaMubl, Kyoa U MPU3MBI,
KOTOpBIE TPOXOAAT depe3 ux pédpa.

N300paxkeHue nepeceyeHust
MTOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue MOCTPOEHHBIX

CEUYCHUH pa3HBIMH I[BETAMHU.

Meron cijieaoB 1 NOCTPOCHUS
ceyeHmii. CBoiicTBa mnepeceueHuit
npsAMbIX U 1uiockocter. [loctpoenue
CeYeHHUH B Mmupamujie, Kyoe mo Tpém

ToukaM Ha péOpax. Co3nanue
BBIHOCHBIX LICpTG)KCfI U 3a11uCh 1n1aroB
MOCTPOCHMS.

IloBTOpEHUE MIIAHUMETPUH.

Teopema 0 TPONOPIHHMOHAIBHBIX
otpeskax. [lomoOue TpeyroJbHUKOB.
Teopema Menenas. Pacuétel B
CEUYEHUSIX Ha BRIHOCHBIX YEPTEXKaX.

Hcropus pa3BuTHS IUIAHUMETPUH
U CTEPEOMETPUU

OnpenenasiTb IIOCKOCTh  Kak
¢burypy, B KOTOPOH BBIMOIHACTCS
IUTAHUMETPHSL.

Henarts IIPOCTEUILINE
JIOTMYECKHE BBIBOIbI u3
AKCHOMAaTHKH IJIOCKOCTH.

[IpuBOAMTE IpUMEPHI peATBHBIX
00BEKTOB, HJICAIN3ALUEH KOTOPBIX
SIBJISIFOTCS] aKCHOMBI T€OMETPUH.

N3yuarh, npuMEHSATh NPUHIUIIBI
HOCTPOCHUS CEUEHUI.

Hcnoap3oBarh IS
MOCTPOEHUS CEYEHU METO
CIIENIOB, METON BHYTPEHHETO

NPOEKTUPOBAHUS, METOJ IMepeHoca
CEKYILEH MIOCKOCTH.

Pemate  cTepeomerpuueckue
3ala4d: Ha OIpeNeNieHHe BUIA
CEYEHMS] U  HAXOXKIEHUE  €ro
IUIOILAH.

AxTtyanusupoBath  (akTel U
METOJIbI IJIAHUMETPUH,
pPEIEBAHTHBIE TEME, MPOBOJUTH
AHAJIOTUU.

Hcnonb3oBars Npu pelICHUU
3a1a4 CIEAYIOIIHNE
IUTAHUMETpUYeckne  (QakTel |
METO/IbI:

Teopembl Qdaneca 51 0
MPOMOPIIMOHATBHBIX OTpE3KaX.

AnropuT™M JeneHus oTpe3ka Ha N
paBHbIX yactel. Teopema Menenas.
PaBHOOeApEHHBII TPEYTOJIbHHUK.

PaBHOCTOpOHHUI TPEYTOJIbHHUK.
IIpssMoOyToONbHBIM TpEyroJIbHUK.
CaoiicTBO cpenHen JTUHUU
TPEYTOJIbHUKA. CBOICTBO

OMCCEKTPUCHI YIJIa TPEyroJIbHUKA.
CBOICTBO MEIMAH TPEYTOIBHUKA.

[Ipuznaku mogo00ust
TPEYTOJIHHUKOB.

MoayuyaTs npeacrabjienusi o0

OCHOBHBIX sramnax pa3BHUTHS

F€OMETPUU KAK COCTABHOW YaCTH
(dbyHIamMeHTa pa3BUTHsI TEXHOJIOTHI
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B3aumMHoe
pacnoJioskeHue NpsiMbIxX
B NIPOCTPAHCTBeE
(6 1)

B3anmuoe pacrnoaoXeHue
MPSIMBIX B IIPOCTPAHCTBE.
CxkpemumBaromuecs psIMBIE.
IIpusnaku CKPEILLUBAIOIINXCS
MPSMBIX.

[TapautenpHbIe IIpsIMbIE B
IIPOCTPAHCTBE. Teopema 0
CYLLIECTBOBAaHUM U €IUHCTBEHHOCTHU
NpsAMOM  MapajuleIbHOM — JTaHHOM

IIPSAMOM, HMPOXOAAIIEH 4Yepe3 TOUKY
IIPOCTPAHCTBA M HE JeKallel Ha

IAaHHOU MPSMOM. Jlemma 0
MepeceuCHU rapasieabHbIX
MPSAMBIX IIOCKOCTBIO.
[TapaniaenbHOCTh  TpEX  MOPSIMBIX.

Teopema o0 TpE€X mapamIEIbHBIX
MPSIMBIX.

Teopema o
MPSIMBIX.

[TapannensHO€ NPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBa MapajieIbHOTO
MPOCKTHUPOBAHUS. N3obpaxxenue
pasHbIX (Quryp B mNapauIeIbHON
MPOEKIINU.

LlenTpanpHas IPOEKIUSI.

VYron c COHANPABJICHHBIMH
CTOPOHAMHU. YTOJ MEXAY IPSIMbBIMHU.

3ajauM  Ha JJ0Ka3aTeIbCTBO U

CKPEIIUBAIOIINXCS

UCCIJIEJOBaHMUE, CBSI3aHHBIE c
pacIoyIoKeHNEM MPSIMBIX B
IIPOCTPAHCTBE

KaaccupuuupoBarb B3auMHOE
pacrosoxeHue MPSIMBIX B
IPOCTPAHCTBE, WJUTFOCTPUPYS
PUCYHKAMH M MIPUBO/IS IPUMEPHI U3
peabHOM KU3HHU.

Joxa3biBaTh TEOpEMY 0
CYyILIECTBOBAaHUM U €IMHCTBEHHOCTH
NapajuieIbHON NIPSIMOH,
IPOXOSIIEN yepes TOYKY
MIPOCTPAHCTBA U HE JIeXkalled Ha
JIpyrod  MOpsAMOW;  JIeMMy O
MEePECEYCHUN IUIOCKOCTH  JIBYMSI
napajuieIbHbIMU MPSIMBIMU;
TEOpEMY O TpEX MapaJUIECIbHbBIX

HPSAMBIX.
Jloka3pIBaTh MIPU3HAK
CKPELIMBAIOIUXCS IPSIMBIX,
TEOpEeMy O  CKPEIIMBAOLINXCS
HPSMBIX.
Joka3piBaTh  TEOpeMy O
paBeHCTBE yIJI0B c

COHAIPABJICHHBIMUA CTOPOHAMH.
OO0BACHATL, YTO HAa3bIBacTCS
napajyieIbHBIM U HEHTPAIbHBIM

MIPOEKTUPOBAHUEM u Kak
BBITOJIHSICTCS MPOEKTUPOBAHUE
(buryp Ha II0CKOCTb.

Jloka3pIBaTh CBOMCTBa

NapaJuIeIbHOTO MPOEKTUPOBAHUS.
HN3o06paxkars B napamienbHON
IPOEKLIUN Pa3HblE T€OMETPUUECKHE

¢buryps.

Pemare  crepeomerpuueckue
3aJa4yd  Ha  JOKa3aTelbCTBO M
UCCIICZIOBAHHE,  CBSI3aHHBIE  C
pacIonoXeHueM IPSIMBIX B
IIPOCTPAHCTBE.

IIpoBoauTe  1OKa3aTenbHBIE
paccyXaeHuss ~ Ipu  pelIeHUuHu

TFE€OMETPUUYECKUX 3a/lay, CBA3aHHBIX
CO  B3aUMHBIM  PACIOJIOKEHUEM
HPSMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AaHAJIU3HPOBATH
U OLEHHMBAThb YTBEPKICHHUSI C

ICIBIO BBISABJICHU S JJOTNYECKHU
KOPPEKTHBIX ¥ HEKOPPEKTHBIX
paccyKIeHH.

MopeaupoBathb peanbHbIe
CUTyallH, CBSA3aHHBIC CO B3aMMHBIM
pacIoIoKEHUEM MPSMBIX B
MPOCTPAHCTBE, Ha SI3BIKE
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TEOMETPHH.

HccaenoBarb
MOJIENN c HCIOJIb30BaHUEM
TCOMETPUYCCKUX  TIOHATHH U
TEOpPEM, arnrmnapara anreOpsl,
U(PPOBBIX PECYPCOB.

IMosyuyaTs mnpejacTaBjieHHE O
ICHTPAILHOM TPOCKTHPOBAHUU |
00 wucropuu paboT MO TEOpHUH
HEPCICKTHBBI

NIOCTPOCHHBIC

I[apanneabHOCTH
NPSIMBIX U IIOCKOCTEel
B IPOCTPAHCTBE
8w

[TonsTus: apajuieIbHOCTh
psAMOi u IIJIOCKOCTH B
IIPOCTPAHCTBE.

[Ipuznax MapajuieJIbHOCTH
npsiMod M miockoctu. CBolicTBa
MapajuIeIbHOCTH psAMOI u
IIJIOCKOCTH.

'eomerpuueckue  3agaum  Ha
BBIUMCIEHHE M  JIOKA3aTEJIbCTBO,
CBSI3aHHBIE C  [APaJUIEIbHOCTHIO
IIPSAMBIX u IIJIOCKOCTEN B
MIPOCTPAHCTBE.

[Toctpoenue CEYEHU,
MPOXOSIIETO yepes JAHHYIO
IPSIMYIO Ha yeprexe u
MapaJUIeIbHOTO  JIPYTOMl  MPSIMOM.
Pacuér otHowmenuni. IlapamiensHas
MPOEKIU, MIPUMEHEHNE JUTSL
IIOCTPOCHUS  CEYeHHH Kyba U
napajuleJenunesa.

CgoiicTBa mapasuieNenuena Hu
MIPU3MBI.

[TapannensHbIe TJIOCKOCTH.
[Ipu3Haku mapamienbHOCTH  JIBYX
IJIOCKOCTEM. Teopema 0
NapajuIeIbHOCTU U €IMHCTBEHHOCTU
IUIOCKOCTH,  NPOXOASIIEN  4Yepes

TOYKY, HE MPHUHAIIEKAILYIO JaHHOU
IUIOCKOCTH U CJIEICTBUS U3 HEE.

CaoiicTBa napajuIeIbHbIX
IUIOCKOCTEH: 0  MapauieNbHOCTH
MPSIMBIX nepeceueHust npu

MEPECCYCHUN [JBYX IapaJuIeIbHBIX
IUIOCKOCTEH TpeTbel; 00 oTpeskax
napauIeIbHbIX IPSIMBIX,
3aKJIIOUEHHBIX MEXIY
MapaJUIeJIbHBIMU  IUIOCKOCTSIMH; O
MIEPECEYEHUN TMPSMOM € JIByMs
[apajuIeIbHbIMU TUIOCKOCTSMHU

KanaccupuuupoBars B3auMHOE
pacrosoxeHue IpSIMON "
IIJIOCKOCTH B IIPOCTPAHCTBE,
IPUBOIS COOTBETCTBYIOILIIME
IIPUMEPBI U3 PEAIILHOMN KU3HU.

®opMyJIMPOBATH ONPEACICHUE
[apajuIeIbHbIX IPSAMOM u
IUIOCKOCTH.

doka3pIBaTh IIPU3HAK 0
1apajuIeIbHOCTU IpsIMON "
MJIIOCKOCTH; CBOMCTBA
1apajuIeIbHOCTU IpsIMON "
IIJIOCKOCTH.

Pemare  crepeomeTrpuueckue
3a1a4u BBIYMCIICHUS u
JIOKa3aTeNbCTBO,  CBS3AHHBIE  C
NAapaJUICIBHOCTBI0  IPSAMBIX  H
IUIOCKOCTEN B IPOCTPAHCTBE.

Pemate npakrudeckue 3agadu
Ha IIOCTPOCHUE CEUYCHHMM  Ha
yepTekax TeTpa’apa 51
napajuienenunesa.

Pemate  crepeoMmerpuueckue
3a/1a4d, CBA3aHHBIE C IIOCTPOCHUEM
CEYECHMH TUIOCKOCTBIO.

IIpoBoauTH JIOTUYECKH
KOPPEKTHBIE JI0OKa3aTeIbHbIE
paccyXJIeHus pu pemeHun

TCOMCTPHUYICCKUX 3aavd CBA3aHHBIX
C MapauICIbHOCTBIO IUIOCKOCTEH.

CpaBHuBaTh "
aHAJIM3MPOBATH peanbHbIe
CUTYyaluH, CBSA3aHHBIC c
MMapajuIeIbHOCTBIO  NPSAMOM |
IIJIOCKOCTH B IIPOCTPAHCTBE;
MOJ€EJIMPOBATH peanbHbIe
CUTyaluH, CBA3aHHBIC c
MMapajuIeIbHOCTBIO  MNPSAMOM U

IIOCKOCTH B IMPOCTPAHCTBC, HA

A3BIKC TCOMCTPUHU
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Ilepnenaukyasipaoc
Th NPAMBIX "
IVI0CKOCTel B
NPOCTPAHCTBeE
(26 9)

IToBropenue: Teopema Ilucdaropa
Ha  TUIOCKOCTH,  TPUTOHOMETpUS
MPSIMOYTOJIHOTO TPEYTOJIbHUKA.
CgoiicTBa Ky0a U MpSMOYTOJIBLHOTO
napajule/IenuIeaa. Brruucnenue
JUIMH ~ OTPe3KoB B Kybe U
IPSIMOYTOJIBHOM IapajuleenuIee.
[lepieHAUKYIAPHOCTh MOPSIMON U

IUIOCKOCTH. [Tpusznax
NEePHNEHAUKYISIPHOCTA ~ IPSIMOM U
IJIOCKOCTH. Teopema 0

CyIIECTBOBAaHUU M €JIMHCTBEHHOCTHU
IPSAMOM, MPOXOAAIIEH 4Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHIUKYISIPHOU
K  1ockoctd.  Ilmockoctn  wm
NEePNEHAUKYJSIPHBIE MM IpsiMas B
MHOI'OI'PAHHUKAX.

[lepnenauKysp U HAKJIOHHAs.

[locTpoeHnue mnepneHauKyIsIpa U3
TOYKHU Ha IPSIMYIO.

Teopema o TpEX mepHeHIUKYIISIpaxX
(mpsiMast 1 oOpartHasi).

Yron mexay CKpeuuBarOIIMMUCS

HPSMBIMU. ITouck
NEePHNEHAUKYJSIPHBIX ~ TPSAMBIX €
TMOMOIIIBIO MEPIECHIUKYISPHBIX
IUIOCKOCTEH

OproroHanabHOE NPOEKTUPOBAHMUE.
IToctpoenue CEUeHUN KyOa,
MPU3MBI, MPABUIBLHOW MNHpPaAMUABI C

IIOMOIIBIO OpPTOTOHAJIBLHON
IIPOCKIUN.

CummMerpuss B TIPOCTPAHCTBE
OTHOCHUTEIIEHO IIJIOCKOCTH.
ITnockoctn CUMMETPUI B
MHOT'OT'PaHHUKAX. [Ipn3nax
NEPNEHIUKYJIAPHOCTH  NPSMOM U
IIJIOCKOCTH KaK CJIEICTBHE
CUMMETpPHHU. IIpaBuibHBIE
MHOT'OTPaHHUKH

Pacuér paccrosHMM OT TOYKH 110
mwiockoctd.  CrocoOsl  OmycTUTH

NEPIEHIUKYIIAPbI: CAMMETPHUS, CABUT
TOYKM IO NapAUIEIbHOW MPSIMOI.
CuBur no HemapajenbHON MPSAMOI,
U3MEHEHUE PACCTOSHUN

dakTel "
TUTAHUMETPUH,
TE€Me, TPOBOAUTH

AKTyanu3upoBaTh
METO/IbI
pelleBaHTHBIE
AQHAJIOTHUH.

®opMyJIMPOBaThH OINpeeSICHUS:
NEPIECHIUKYISAPHBIX  MPSAMBIX B
IIPOCTPAHCTBE; olpezesieHue
NpsSMOM, TEPHECHIUKYJSIPHOM K
IIJIOCKOCTH.

Jloka3bIBaTh! JEMMY 0
MepHEHIUKYISIPHOCTH JIBYX
napajuleIbHBIX MPSIMBIX K TPETheil
MIPSIMOM; TEOPEMBI O CBSI3U MEXIY
NapajuIeIbHOCTBIO TMPSAMBIX U UX

MEPIEHIUKYIISIPHOCTBIO K
IUIOCKOCTH.

Jloka3pIBaTh: TEOpeMY,
BBIPAXKaroIIyI0 MIPU3HAK
NEPIECHIUKYJIIPHOCTA IPSAMON U
IUIOCKOCTH; TeopeMy 0
CYILECTBOBAHUM U €IMHCTBEHHOCTH
IPSIMO1, IIPOXOASAIIEH  uepe3
JAaHHYIO TOUYKY u
NEPHEHAUKYJSIPHOM K JaHHOU
IUIOCKOCTH.

HN300paxaTh B3aUMHO
NEPIECHIUKYJIIPHBIE  NPAMYI0 H
IJIOCKOCTb.

®opmMyJIMpOBaTH CBOWCTBO

MEPIEeHIUKYJIsIpa IO OTHOIIEHUIO K
IUIOCKOCTH.

IMonyyaTrs mnpeacraBjieHHEe O
3HAUEHUU TEpHEHAUKYJsIpa Ul
npyrux oOnacteid Hayku (¢dusmka,

JHEPreTHKa, Ja3epHbIe
TE€XHOJIOTHH), B PEAJbHON >KHU3HU
(TexHuka, OKpYyXKarorast
00CTaHOBKA).

Jloka3pIBaTh YTBEPKACHHUS,

CBS3aHHBIE C ITPOCKIMEN IPSIMOM HA
IIJIOCKOCTh, HENEPHEHAUKYIISAPHYIO
K 3TOH IIPSIMOIA.

JokaspIBaTh TEOpEMY O TpEX

MEePHEHIUKYISIpAX U TEOpeMy
oOpaTHyl0  TeopeMe O  Tpéx
MEepIEeHINKYIIpax.

IMoayyaTrs mnpeacraBieHne o0
OpTOTrOHAJIbHOM NIPOCKTHPOBAHUU.

Joka3biBaTh TEOPEMY 0
MMPOCKOHHU TOYKHU Ha IIPAMYIO.

Pemartnb CTEPEOMETPUUYECKUE
3a/1a4u, CBs3aHHBIE C
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NEPNEHIUKYISIPHOCTBIO MIPSIMON U
IIJIOCKOCTH.

Pemare npuxianHele  3aauu,
CBSI3aHHBIE c HaXO0XICHUEM
F€OMETPUYECKUX BEJIUYHH.

Pemarp CTEpEOMETPUYECKHE
3a/1a4y, CBA3aHHBIEC C IPUMEHEHHUEM
TEOPEMBI O TPEX NMEPIECHANKYIIAPAX,
HaXO0XICHUEM pPacCTOSIHUM,
IIOCTPOCHUEM IIPOEKLIUN.

CpaBHUBATh U aHAJM3HPOBATH
YTBEPKACHUS C LICJIBIO BBIBICHHUS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHUM.

AHaJIM3MPOBATH "
MOJeJIHPOBATH Ha A3BIKE
TEOMETPUH PpEaJbHBIE CUTYalluH,
CBS3aHHBIC c
NEPIECHIUKYJIIPHOCTBIO IIPSIMON U
IIJIOCKOCTH; HCCJIe10BaTh
IIOCTPOEHHBIE MOJEININ, B TOM YUCIIE
U C UCHOJIB30BAHUEM ammnapara
anreopsl

Yrisl u paccTossHUSA
(16 v)

HOBTOp CHUC: yroia MCKAY
MMpAMBbIMHA Ha ITIJIOCKOCTH,
TPUTOHOMETPUA B  IIPOU3BOJIBHOM

TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB.

HOBTOp CHUC: yroia MCKIAY
CKpCIIMBAOIIINMHUCA IIpAMBIMHU B
MMPOCTPAHCTBE. FCOMeTpI/I‘lCCKI/IC

METOJIbl BBIYMCICHUS YIJIa MEXAy
IPSIMBIMU B MHOTOTDaHHUKAX.

JByrpannsiii  yrosn. CBoicTBO
JMHENHBIX YIJIOB IBYTPAHHOIO yIJIa.

[IepnieHaUKyISIpHBIE IIIOCKOCTH.

CaoiicTBa B3alMHO
NEPIEHIUKYJSPHBIX ~ IUIOCKOCTEH.
[Tpu3znak NEePIEeHIUKYJIIPHOCTU
IJIOCKOCTEHW; TeopeMa O MpsAMOU
IIEpECEUYEeHUs]  JIBYX  IUIOCKOCTEH
NEPIEHIUKYISPHBIX TpeThen
MJIOCKOCTH.

IIpssMOyTONBbHBIN
napajuiefienunen; Ky0; H3MepeHus,
CBOICTBa IPSIMOYTOJIBHOTO
napamenenunena.  Teopema o
JaroHajn IPSIMOYTOJIBHOTO
napajuiefienunesa M ClaeAcTBUE U3
HeE.

CrepeomMeTpuiecKue u
IIPUKJIAHbIE 3aJaul, CBSI3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHHEM MPSMBIX

AkTyaau3upoBatb GakTel U

MCTOABI IJIAaHUMCTPHHU,
PCJICBAHTHBIC  TCMC, IMPpOBOANUTH
aHaJIOTUH.

DopMyJMPOBATH OIPEACIICHUE
JIBYTPAHHOTO yTJIa.

Jloka3pIBaTh CBOMCTBO
paBEHCTBa BCEX JIMHEHHBIX YTJIOB
JIBYT'PaHHOIO yTJia.

Kanaccnpunuponars
JIBYI'PaHHbBIE YIJIbl B 3aBUCUMOCTH
OT UX I'PaTyCHOU MEpHI.

DopmMyJMpPoOBaTh OIpECIICHNUE
B3aMHO NEePHEHANKYISIPHBIX
IUTOCKOCTEM.

Joxa3biBaTh TEOPEMY 0
MpU3HAKE  MEPIECHIUKYISIPHOCTH
JBYX IIJIOCKOCTEH.

®opmMyaupoBaTL  CIEJICTBUE
(u3 MPU3HAKA) 0
MEePIEHIUKYISIPHOCTA  TTIOCKOCTH,
KoTopas NepHeHANKYIsIpHA
MPSAMO, IO KOTOPOI NEPECEKAIOTCS
JIB€ TIJIOCKOCTH, 3TU MJIOCKOCTSIM.

Joka3pIBaTh YTBEPXKACHUSI O
€ro  CBOICTBax; TEOpeMy H
CIIEICTBHE W3 HEE€ O JgHaroHaasax
MPSIMOYTOJILHOTO
napajuieenuIena.
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U IJIOCKOCTH.
IToBTOpEHME: CKpemMBAIOLIIMECS

IIPSIMBIE, NTapaJlIEIbHbIE INIOCKOCTU B

CTaHJapTHBIX MHOIOIPaHHUKAX.

ITapa napayiesnbHbIX IUIOCKOCTEH
Ha  CKpELMBAIOLIUXCA  HIPSIMBIX,
paccrosinue MEXy
CKPEIIMBAIOIIMMHUACA  TPSIMBIMH B
IIPOCTBIX CUTYaLUsX.

Onyckanue  NEpHEeHIUKYJISAPOB,
BBIUMCJIEHUE PACCTOSIHUM OT TOYKHU
JI0 TOYKH; NPSAMOM; INIOCKOCTH.

Beluucnenue pacCTOAHUN MEXIy

CKPCILUMBAIOLUIUMHUCS  IPSIMBIMU €
MMOMOLIBIO MIEPIICHIUKYISIPHOMN
IIJIOCKOCTH.

TpéxrpaHHslil yroyi, HEPaBEHCTBA
JUISl TPEXTPAHHBIX YIJIOB.

Pemate  cTEpeOMETpUUYECKUE
3a/1a4u, CBSA3aHHBIE c
NEPIEHIUKYIISIPHOCTD NPSMBIX U
IJIOCKOCTEH, UCIIONb3YS
IUTAHUMETpUYecKue  GakTel U
METO/IbI.

IIpoBoauTh JIOTUYECKHU
KOPPEKTHBIE JI0OKa3aTelIbHbIe
paccyXIeHus pu peuieHuu

T€OMETPUUYECKHUX 3a]1a4, CBSI3aHHBIX
c MEePHEHANKYISIPHOCTHIO
IIOCKOCTEH.

AHAIU3UPOBATH "
MO/1eJIMPOBAaTh Ha SI3BIKE
FEOMETPUU peaJbHbIE CHUTYalluH,
CBsI3aHHbBIE c
NEPIEHANKYISIPHOCTBIO TPSAMBIX H
INIOCKOCTCH.

Teopema Iludaropa, Teopemsl HccnenoBarn MOCTPOECHHBIE
KOCHHYCOB M  CHHYCOB  JUIi | MOJEIM, B TOM 4YUCIE H C
TPEXIPAHHOTO  yIvia.  ODJIEMEHTHI | UCIIOIb30BAaHUEM anmnapara
cepuueckon reOMETpUHU: | anreOpsl.
reoZIe3NYEeCKUE JIMHUYU Ha 3emile Pemare npukiagHsle 3anauu,
CBS3aHHBIEC c HAaxO0JICHUEM
TE€OMETPUUECKUX BEJIMUUH
MHororpaHHuku Cucrematuzanus 3HAHWMU: Paborarnb C Y4EOHHUKOM:
(7 9) MHOrorpaHHuK H €ro 3JIEMEHTHI. | 3a1aBaTh BOIIPOCHI, JIeNIaTh
ITupamuna. Buner UpaMMJ. | 3aME4YaHMsl, KOMMEHTapHH.
IIpaBunpHas nupamuaa. AHaJIM3UPOBATH pelieHue
[Tpusma. Ilpsimass ¥ HakJIOHHasA | 3aJayu.
npusMmsel.  [IpaBunpHas  mpusma. PucoBatnb BBIITYKJIBIE
IIpsmont napajuleJienunes], | MHOTOTPaHHUKA € 33JaHHBIMHU
MPSAMOYTOJIBHBIA ~ NapaJlIeNeNune], | CBOMCTBAaMU; BOCCTaHAaBJINBATh
KyO. o0mui BUJI BBIITYKJIOTO
Beinykinbie MHOTOTPAHHHUKHU. | MHOTOTPAaHHUKA TII0 JBYM €r0
Teopema Diinepa. I[lpaBunbHbIE U | TPOEKITUSIM.
IOJIyTIPaBUIIbHBIE MHOTOTPAaHHUKHU Jloka3bIBaTh CBOMCTBA
BBIITYKJIOTO MHOTOI'PAHHMKA.
PucoBarnb BBIITYKJIbIE
MHOTI'OTPaHHUKH c pazHou
SUIIEpPOBOM XapaKTEPUCTUKO;
HCCJIe10BATH BO3MOKHOCTH
NOJIyYCHUS pe3yJibraTta pu
BAPBUPOBAHUN JaHHBIX.
Jloka3biBaTh CBOICTBa
MIPaBUJIbHBIX MHOT'OIPAaHHHUKOB.
ILlianupoBarsh [IOCTPOCHHUE
MIPaBUJIBHBIX MHOTOIPAHHMKOB Ha
MOBEPXHOCTAX APYTUX MPABUIBHBIX
MHOT'OTPaHHUKOB
BekTops! ITonsiTHE BEKTOpA HA INIOCKOCTH U AxTtyanusupoBaTb  (akTbl U
IPOCTPAHCTBE B IIPOCTPAHCTBE. METObI IIJJAHUMETPUH,
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(13 v)

CymMMa u pa3sHOCTb BEKTOPOB,
IIPaBUIIO napajienenunesa,
YMHOKEHHE BEKTOpa Ha 4YHCIIO,
pasioKeHue BEKTOpa Mo 6asucy Tpéx
BEKTOPOB, HE JIeXKAlIMX B OJHOU
IUIOCKOCTH.

CkansipHoe IIPOU3BEICHUE,
BBIUHUCIICHHUE YIJIa MEXY BEKTOPaMHU
B IIPOCTPAHCTBE.

[Ipocreiiiue 3a1a4u ¢ BEKTOpaMu

pENEeBaHTHBIE TEME, IPOBOIAUTH
AHAJIOTUH.

OnepupoBatb  NMOHATHUSMMU:
BEKTOp Ha IUIOCKOCTH M B
MPOCTPAHCTBE; KOMILUIaHAPHBIE
BeKTOphl. [IpuBOoAMTH mNpUMEpHI
(bU3HYECKUX BEKTOPHBIX BEIIMYUH.

OcBauBaThb MpaBuIa
BBIIIOJTHEHUS IEUCTBUU CII0KCHHUS U
BBIYMTAHUS BEKTOPOB, YMHOXEHUS
BEKTOpA Ha YHUCJIO.

Joxka3bIiBaTh MPU3HAK
KOMIUJIAHAPHOCTH TPEX BEKTOPOB.

Joxa3piBaTh TeopemMy 0
pa3NoKEHUU JFIOO0TO BEKTOpa IO
TpEM JIaHHBIM HEKOMILIAaHAPHBIM
BEKTOpaM.

IIpuMeHsaTH IpaBuJIa
BBIIIOJIHEHUS IEUCTBUI CIIOKEHUS U
BBIYMTAHUS BEKTOPOB, YMHOXKEHUS
BEKTOpa Ha YHUCJIO MpU PELICHUU
3a/1a4.

Haxoxuts KOODPMHATHI
BEKTOpa B JaHHOM 0Oa3uce W
CTPOUTH BEKTOP o ero
KOOpJIWHATAM.

BcenomuuTh oIpezeeHue

CKJSIPHOTO YMHOXKEHUSI M €ro
CBOMCTBA. BBIUMCIISTE ¢ MOMOIIBIO
CKQJSIPHOTO  YMHOXEHHS  JJIMHBI
BEKTOPOB, VYIJIBI MEXJy HHUMH,
YCTaHABJIMBATh
NEePHEHANKYISIPHOCTb BEKTOPOB.

AHaJIM3UpPOBATH "
MOJeJMPOBATh Ha SI3BIKE
F€OMETPUU pPEAbHBIE CUTYalHH,
CBSI3aHHBIE c buznueckuMu
BEKTOPHBIMHU BETMYUHAMMU.

Hcnoab3oBarth 0pH pEHICHUH
3a7a4, CBSA3AHHBIX C BEKTOpaMU B
MPOCTPAHCTBE, MIAHUMETPUUYECKHE
(haKkThl U METOIBI

JABukenust
(54

JBmxeHus IPOCTPaHCTBA.
OtobOpaxkeHus. JBxenus u
paBeHcTBO ¢uryp. OOmue cBoiicTa
IBYDKEHUH. Bunnr IBIDKECHUH:
napajuieIbHbII [IepeHoc,
LEHTpaIbHas CUMMETpHS,

3epKaJIbHAsi CUMMETPHs, IOBOPOT
BOKpyr mnpsimoii. [IpeoOGpazoBanus
nono6us. [Ipsmas u cdepa Diinepa.

CBoOoano ONepHUpOBATH
MOHATUSIMMU: 0TOOpakeHHE
MPOCTpAaHCTBAa Ha celsi, TBMKEHUE
MPOCTPAHCTBA; [EHTpaJIbHas,
oceBas M 3epKaJibHasi CUMMETpHH,
napajuIebHBIA TIEPEHOC; PAaBEHCTBO
u oyobue puryp.

Joka3pIBaTh yTBEpPXKACHUSA O
TOM, YTO ILIEHTpajbHas, OceBas M
3epKaJbHAs CHMMETPHH,
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I'eomeTpuueckue
IIPUMEHEHHNE BUKEHUS

3amayd = Ha

MapajuIeNbHbIA TIEPEHOC SBIISIOTCS
JBUKCHUSIMH. BbInoaHATH
peoOpa3oBaHUs MOAO0MS.

OnepupoBaTh  NOHATHSIMH:
npsiMasi ¥ cpepa Diinepa.

Pemarb reoMeTpUUYecKUe
3a/1auu c UCII0JIb30BAHUEM
NBIDKECHUN.

Hcnoab3oBaTh Mpu pelIeHUN
3a/a4 JBW)KCHUSI IPOCTPAHCTBA U
HX CBOMCTBA.

CpaBHuBaTh u
AHAJIM3MPOBATH YTBEPXKICHUSA C
LENbI0  BBISBICHUS  JIOTHYECKH
KOPPEKTHBIX W HEKOPPEKTHBIX
paccyKIeHU.

HccaenoBarn
MOJIEIIH.

Hcnoan3oBars

pecypchl

IIOCTPOCHHBIE

nu(ppoBbIe

11 knacc (ne menee 105 4)

Ha3zpanue pa3sngena
(TembI) Kypca
(KOJHYECTBO YACOB)

OcHoBHOE€ CoIEcpiKaHue

OcHOBHBIE BHIBI
AesITeJIbHOCTH YYAIINXCS

AHaJIuTHYECKAsA
reoMeTpus
(15 4)

IToBTOpEHME:
BEKTOpa Ha

KOOpJUHATbI
IJIOCKOCTU U B
IIPOCTPAHCTBE, CKAJIIpHOE
IIPOU3BE/ICHUE BEKTOPOB,
BBIUMCJIEHHUE yTJIa MEX/y BEKTOpaMH
B MIPOCTPAHCTBE. YpaBHeHMe
IpPSAMOM, NPOXOJSIIEH Yepe3 JBe
TOYKH.

VYpaBHeHue IIJIOCKOCTH,
HOpMaJlb, YpaBHEHHE IIJIOCKOCTH B
OTpe3Kax

BexTopHoe IIPOU3BEICHUE.
JInHeliHbIE HEpaBEHCTBA, JIMHEWHOE
MIpOorpaMMHUpPOBaHUE

AHaTMTHYECKHE METO/IbI pacuéra
yria MEXIY MPSIMBIMU u
IUIOCKOCTSIMU B MHOTOTPaHHHKAX.
dopMyna paccTOSHUSL OT TOYKU 10
IJIOCKOCTH B KOOP/IMHATAX.

Haxoxnenune paccrosHuil  OT
TOYKHM JI0 TUIOCKOCTH B Ky0Oe u
MpaBUIILHON UpaMUe

Aktyanu3upoBaTh  (aKTBl U
METO/IBI IJIAHUMETPUH,
pENEeBaHTHBIE TEME, MPOBOJHUTH
aHaJIOTHH.

CBoauTh JeHCTBUS C
BEKTOpaMu K aHAJOTUYHBIM
JIEUCTBUAM C UX KOOpJIHMHATAMHU.

BcecnomHuTh OmpeacIICHUE
CKQJSIPHOTO YMHOXEHHUS U €ro
CBOMCTBA. BBIUHCIATL C MOMOIIBIO
CKQJISIPHOTO YMHOXEHHUS JJIMHBI
BEKTOPOB, YIJIbI MEXIy HUMH,
YCTaHABJIUBATH
MIEPIICHIUKYISIPHOCTD BEKTOPOB.

BeiBoguThH ypaBHEHUE
TUTIOCKOCTH ¥ OPMYITy PaCCTOSHHUS
OT TOYKH JO INIOCKOCTH.

Pemiatnb 3a7a4u,
KOOPJIMHATHBIA U
METO/IBI.

IIpoBoauTh
KOpPPEKTHBIE
paccy:KkaeHust
reOMETPUYECKUX

couderas
BEKTOPHBIN

JIOTUYECKU
A0KAa3aTe/bHbIe
IIpU  pELICHUU

3a1a4 Ha
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IIPUMEHEHNE BEKTOPHO-
KOOPJIUHATHOT'O METO/Ia.
AHaJIM3MPOBATH u
MO/1eJIUPOBATh Ha A3BIKE
TE€OMETPUM pealIbHbIE CHUTYyalluH,
CBSI3aHHBIE BEKTOpaMHU u
KOOpJAUHATAMH.
HccnenoBartb  mocTpoeHHbBIE
MOJE€NM, B TOM UHCIE M C
UCIIOJIb30BaHUEM anmnapara
anreOpsl.
HUcnoab3oBatb
KOMIIBIOTEPHBIE IPOIPAMMBI.
3HAKOMHUTBCA C  HUCTOpHUEH
pa3BUTHsI MATEMATUKU
IloBTOpEHME, Ceuenus MHOTOT'PAHHUKOB: CTtpouTh ceueHus.
00o0menue CTaH/IapTHbIE MHOT'OTpaHHUKH, Pemarp crepeomerpuyeckue
CHCTeMATH3AI U METO/T CJIEJIOB, CTaHJapTHBIC | 3a7a4u Ha JI0Ka3aTeJIbCTBO
3HAHUI IUIOCKOCTH, NEPECeUEHUs MPSMBIX U | MAaTEMAaTUYECKUX OTHOIICHUH,
(15 gyacos) MJIOCKOCTEH HaxO0XJICHUE reOMETPUYECKUX
[TapanmnenpHple  mOpsMble U | BEJIMYUH (JUIMH, YTIJIOB, IUIOIIAJCH,
IUIOCKOCTH: MapaJuleNibHbIe ceueHus, | 00BEMOB).
pacdy€T OTHOLICHUH, YTIbl MEXIY Hcnoabp3oBaTh 1IpU pELICHUU
CKPEIIUBAIOIIUMUCS TIPSIMBIMU CTepEOMETPUUYECKUX 3a/1a4y
[leprieHAUKYIApHBIE TPSAMBIE W | IUDITAHUMETpUYECKne  (GakTel U
IUIOCKOCTH:  CTAaHIApTHBIE  Mapbl | METOBI.
MEPIECHANKYISPHBIX IIJIOCKOCTEH U IIpoBoauTh JIOTUYECKHU
MPSIMBIX, CUMMETPUHU | KOPPEKTHBIE JIOKa3aTeJbHbIE
MHOTOTPaHHUKOB, TE€OpeMa O TpeX | pacCyKIEHUs  IpU  pElIeHUuU
nepneHIuKyIspax, BBIUNCJIEHHSI | CTEPEOMETPUUECKUX 3aau.
JUIMH B MHOTOI'paHHUKAaX CpaBHuUBAaTDB u
IToBTOpEHME: IUIOLIA/I | AHAJTU3HUPOBATh peanbHbIe
MHOTOYT'OJIbHUKOB, (OpMYyJbl JJs | CUTyaluu u BBISIBIIATD
Iomaaen, cooopaxxeHus moJo0us. | BO3SMOXKHOCTh €€ MOJETUPOBaHUS
[Tnomann CEYEHHUN | Ha SI3bIKE TEOMETPHUH.
MHOTOTPaHHHUKOB: omau MopaenupoBatb peasibHy10
MIOBEPXHOCTEH,  paspe3aHusi  Ha | CUTyalUIO Ha A3BbIKE F€OMETPUM U
4acTH, COOOpaxKeHUs Mogo0us HCCIe10BATH MOCTPOEHHBIE
MOJEIM, B TOM UHCIE M C
HCIIOJIb30BaHUEM anmnapara
anreOpsl.
Hcnoab3oBarb
KOMITBIOTEPHBIE MPOrPAMMBI MPH
pEILICHUH 3a/1a4.
O0bém O06béM Tena. Ob6bem CBoOoano OIepupoBaTh
MHOTOTPAHHUKA OPSAMOYTOJIBHOTO Mapajulesienunesia. | HOHATUSIMHM: O00bEM Tena, 00bEM
(17 v) 3amaun 00 yIBOoeHMH Ky0a, O | IpSIMOYTOJILHOTO
KBaJpaType Ky0a; 0 TPUCEKLUH yIJIa. | MapajuleNenumnesa.
CrepeomMeTrpuueckue 3aJauu, ®opMyJIMpoOBaTh  OCHOBHBIE
CBSI3aHHBIE c 00BEMOM | cBOICTBAa 00BEMOB.
MPSIMOYTOJIBHOTO TIapajliesienuiea. Joka3piBaTh  TEOpeMy 00
o0BéMe MPSIMOYTOJIbHOTO
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[Ipuknagubie 3a/1a4u, CBsI3aHHbIC
c BBIUHCIICHHEM o0BEma
IPSIMOYTOJIBHOTO IIapajuIeIenuIe 1a.

O0BEM IIPSIMOI PU3MBIL.

CrepeomeTrpuueckue 3a/1a4u,
CBSI3aHHBIE C BBIUMCICHHEM 00BEMOB
npsaMon  npusMmbl.  [IpuxiajgHbie
3aJauM, CBSA3aHHbBIE C O00BEMOM
IIPSAMOM IIPU3MBI.

Boruncnenne 00BbEMOB Tenm ¢
MMOMOLIBIO ONPENCIIEHHOTO
uHTerpasa. OOBEM  HAKJIOHHOMN
MPU3MBI, TUPAMUJIBI.

®opmyna o00bEMa MHPAMUIBL.
OtHomieHne 0OBEMOB MHpAMHIl C
00IIUM yTIIOM.

CrepeomeTpuieckue 3a/1ayu,
CBs3aHHbIE ¢ 00bEMAMM HAKJIOHHOMN
MPU3MBIL, TUPAMU/IBL.

[Ipukimagneie 3amadu 1Mo TeMe
«O0BEMBI  TEm», CBSI3aHHBIE C
00BEMOM  HAKJIOHHOM  MPU3MBI,
MUPAMHU/IBI.

[Tpumenenue 00BEMOB.
Beruncienue paccTosIHUSA 70
IUIOCKOCTHU

Hapannenennne;[a, CJICACTBUA U3
He€.

Paspe3arb  MHOrOrpaHHUKH,
NepeKIaabIBaTh YacTH.

Pemate  crTepeoMerpuyeckue
3aJ]a4M, CBSI3aHHBIE C BHIYUCIIEHHEM

o0béMa PSIMOYTOJILHOTO
napaenenunea, Ipu3Mbl.
CpaBHuBaTB "

AHAJM3MPOBATH YTBEPXKIEHUS C
LETbI0  BBISBJICHUS  JIOTUYECKU
KOPPEKTHBIX M  HEKOPPEKTHBIX

paccykIeHUM.

AHAJIM3UPOBATH "
MO/1eJIMPOBaTh Ha SI3bIKE
TeOMETPUM peallbHblE CHUTYalluH,
CBSI3aHHBIE c 00BEMOM
HPSAMOYTOJIBHOIO
napasuieNienumnena, MPU3MBIL,
ImUupaMuabl.

HccaenoBatnb IOCTPOCHHBLIC
MoaCIM, B TOM YHCIC H C

UCTIONIb30BAHUEM armapara
anreopsl.
BuiBonuTh OCHOBHYIO

UHTETPAIbHYI0  (hopMydy  JUIs
BBIUMCIICHUS] 00bEMOB TEll.

Joka3piBaTh  Teopemy 00
00BbEME HAKJIOHHOW MpPHU3MBI Ha
MpUMepe TPEYTOJIbHON MPU3MBI H
JUTSL IPOU3BOJIEHOM MPU3MBI.

Joka3piBaTh TEOpemMy: 00
00BéMe MUPAMHU/IBI,
(hopmyUpoBaTh CIEICTBUS U3 HEE:
00BEM  yCeu&HHOW  MUpPaMHIIBI.
BriBoauTH bopmyiry JUTS
BBIUKCIICHHUS] OOBEMOB yCEUEHHOM
TTHPAMHJIBI

Tena  BpawmeHus.

Cdepa u
Komounanusa
BpallleHUus
MHOTOTPAHHUKOB
(24 v)

miap.
TeJ
"

Hunuuapuueckass MOBEPXHOCTD,
obOpasyromue HAJTUHIPUIECKOM
MOBEPXHOCTH.

Humuaap. IlpsMoit  kpyrosoit
uunuHAp. [lnomans mnoBEpXHOCTH
ATUHAPA.

Konnueckas MMOBEPXHOCTb,
obpasyromue KOHHYECKOM
nosepxHoctu.  Konyc.  Ceuenue
KOHYCa IJIOCKOCTBIO, MapaljieIbHON
IJIOCKOCTH OCHOBAHUSA. Y CEYEHHBIN
KoHyc. M3o0pakeHWe KOHYCOB U
yCEUEHHBIX KOHYCOB.

CBoOoano OIepUpoOBaTh
MOHATHAMU: IVTMHIPHYECKas
IOBEPXHOCTh, HWIMHAP. HU3yuath
CHOCOObI MOJIy4EHHUS

IWIMHIPUYECKON  TOBEPXHOCTH,
HWIMH]IpA.

H3o0paxkars 1MWIMHAD U €r0
CEUEHMsI IIIIOCKOCTBIO.

CBoOogno OIepupoBaTh
NOHATUSIMU: KOHUYecKast
IIOBEPXHOCTb, KOHYC, YCEYEHHBIN
KOHYC. Uzyyatsb CIoco0bI
MOJIy4EHHUS KOHUYECKON
MMOBEPXHOCTH, KOHYCA.
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[Tnomans 6OKOBOW MOBEPXHOCTH
Y TIOJTHOW MOBEPXHOCTH KOHYCA.

CrepeomMeTpuueckue 3ajJayd Ha
JIOKA3aTeNbCTBO U BBIUUCIICHHUE,
IIOCTPOCHUEM CEYEHUM LWIMHAPA,
KOHYyca.

[TpuknaaHblie 3a1a4M, CBI3aHHbIC
C IWJIKHIPOM

Cdepa u map.

[lepeceuenne chepsl u mapa c
mwiockocteo. Kacanue 1mapa u
chepsl  IIOCKOCTBIO. Bug u
n300paXkeHue 1apa.

VYpasuenue cdepor. Ilnomans
cdepsl U e€ JacTei.

Cummetpus cdepsl 1 mapa.

CrepeomeTpuieckue 3aladyd Ha
JIOKa3aTeIbCTBO W BBIYUCIICHHE,
CBs3aHHBIE cO cdepoll U mapom,
MMOCTPOECHUEM 150, CEUYEHHUI
MJIOCKOCTBIO.

[TpuknaaHbie 3a1a4M, CBSI3aHHBIC
co cepoii ¥ mapom.

IloBTOpEHME: OKpPYKHOCTH Ha
IJIOCKOCTH, BBIUMCIICHUS B
OKPY>KHOCTH, CTaH/IapTHBIE TIOJOOHS

Pasnmuunble KOMOMHAIIMM — TEN
BpallleHUs K MHOTOTPAHHHUKOB.

Bamaun 1o Teme «Tema wu
MOBEPXHOCTHU BpAILICHUSD)

HN300paxkars KOHyC U e€ro
ceueHus IJIOCKOCTBIO,
MpOXOJSIIE  4yepe3  OoCb, H
IUIOCKOCTBIO, EPIEHIUKYISIPHOM K
OCH.

BeiBoauTh  GopMynbl IS
BBIYHCIICHUSI OOKOBOW W TOJHOM
MOBEPXHOCTEH Tell BpallleHusl.

Pemate  crTepeoMerpuyeckue
3alayd, CBSI3aHHbIE C TeJaMH

BpalleHus, HaXO0XKJIEHUEM
omangd OOKOBOH M ITOJIHOM
MMOBEPXHOCTH, MOCTPOEHUEM
CEUYCHMH.

Hcnonab3oBaTh MpHU pEIICHUU
3aJa4 TUIAHUMETPUYECKUE (HaKThl U
METO/TBI.

CpaBHuBaTh u
AHAJU3MPOBATH YTBEPKICHHUS C
IENbI0  BBISIBIICHUS  JIOTHYCCKH
KOPPEKTHBIX M  HEKOPPEKTHBIX

paccykIeHU.
AHAJIM3UPOBATH u
MO/1eJINPOBATh Ha SI3BIKE

reOMETPUH peajibHble CHUTYallUH,
CBA3aHHBIC C KOHYyCOM u
LWJIMH/IPOM.

HccaenoBatb  1OCTPOEHHBIE
MOJeNM, B TOM UHCIE U C

UCTIOJIb30BaHUEM anmapaTta
anreOpbl

AKTyanu3upoBatb (GakTel U
METO/1bI IUTAHUMETPHH,

peleBaHTHBIE TeMe, HPOBOAUTH
AHAJIOTHH.

CBoOoano ONepupoBaTh
NOHATHAMU: cepa U map, HEeHTp,
paauyc, auameTp cdepsl U mapa.

Hccaenosarb B3alMHOE
pacIooKeHne cdepsl 51
IIJIOCKOCTH.

DopmyIMpOBaTH
OIlpelieJIeHnEe KacaTeJIbHOU

TIJIOCKOCTH K cepe.

Joka3pIBaTh  TEOPEMBI O
CBOWMCTBE U MPH3HAKE KacaTeIbHOM
TJIOCKOCTH.

BuiBoguts  Qopmymy s
BBIUMCIICHUS  IUIOmanun  chepsl
yepe3 paauyc chepsl.

Pematp cTepeomeTpuyecKue
3aJaud, CBsi3aHHBIE cO chepoll u
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LIApOM, HAXOXKIEHUEM IUIOIIALU
cdepsl U €€ YacTeid, MOCTPOCHUEM
ceueHHit cephl U mapa.
AHAJIM3UPOBATH u
MO/1eJIMPOBATH Ha S3BIKE
TCOMETPUH peallbHbIC CHTYAIlWH,
CBSI3aHHBIE C MIAPOM H c(hepoil.
Pemath mpocTeie 3ajauyd, B

KOTOPBIX ¢burypupyior
KOMOMHAIIMM TeJd BpalIeHUS U
MHOTOTPAaHHUKOB.

Hcnoab3oBath Mpu pelieHun
3a1a4, CBA3aHHBIX €O cdepoil u
HIapOM, MJIAHUMETPUUECKHE (PaKThI
U METOJBL.

Pematp crepeomerpuueckue
3a/auM, CBSI3aHHbIE C  TeJIaMH
BpallleHUsl, IOCTPOCHUEM CEUEHUI
TeN BpAILEHUS, C KOMOMHAIMSIMHU
TEJ BpaIlleHUs U MHOTOTPAaHHUKOB.

IIpoBoauTh JIOTHYECKH
KOPPEKTHbIE JI0Ka3aTeJbHbIE
paccyKIeHUs NP  PEUICHUH
TreOMETPUUYECKUX 3a/1a4, CBA3aHHBIX

c MePIEeHIUKYIISIPHOCTHIO
IJIOCKOCTEM.

AHAJIM3UPOBATH u
MO/1eJIMPOBaTh Ha SI3BIKE

IreOMETPUM peajibHble CHUTYallUH,
CBA3aHHLIC C MHOI'OI'paHHUKaMHU.

HccnenoBarb  NOCTpOCHHBIE
MOJeNId, B TOM 4HCIE U C
MCIIOJIb30BAaHUEM anmnapara
aJreOphl.
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Ilnomann
MOBEPXHOCTH
00bEMBI KPYIJIBIX TeJ
(CR))

Hu

O0bém mmnuHApa. Teopema 00
00BbEME MPSMOTO UITUHIPA.

[Tmomagun OOKOBOM U ITOJIHOM
MMOBEPXHOCTH UJIUHIPA.

Brruncienne 00BEMOB TeEd C
IMOMOIIIBIO onpeaenéHHOro
unTerpana. O6sEM KoHyca.

I[Imomaan OOKOBOH M IIOJHOU
MOBEPXHOCTU KOHYCA.

CrepeomMeTpuiecKue 3a7a4H,
CBSI3aHHBIC C BBIUKCICHHEM 00BEMOB
UAJTUHIpPA, KOHYCA.

[Ipukimagueie 3amadu 1O TeMe
«OOBEMBI ¥ TITOIIAIA TTOBEPXHOCTEH
TEI.

O0BéM mapa W  IIAPOBOTO
cekropa. Teopema 06 00BEME TIapa.
[Tnomane chepsr.

CTepeOMeTpH‘leCKI/Ie 3aJa4u,
CBSI3aHHBIE C BBIYKCIEHHEM 00BEMOB
mapa, mapoBOro CCIrMCHTA,

[IAPOBOTO CEKTOPA.
[IpuknagHeie 3amauyud MO TeMe
«O0BEMBI  TEl», CBA3AHHEIE C
00BEMOM I1apa U IJIOIIAIBI0 CHEPHI.
CoOTHOIIEHUS MEXIY
TIOIIAASIMHU MMOBEPXHOCTEH u
00bEMaMHK MOJOOHBIX TEJL.
[TonoOHBIC TENa B IPOCTPAHCTBE.

N3menenune o0BbEMa pu
noxoouu.
CrepeomeTpuieckue 3a/1a4u,

CBS3aHHBIE C BBIUUCIEHUEM 00HLEMOB
TeJ ¥ TUIONIA/Ie MOBEPXHOCTEH

CBoOoano OnepupoBaTh
MOHATHAMU: 00BEM Tela,
IO/ TOBEPXHOCTH.

®@opMyIUpOBaTHL  OCHOBHBIC
CBOMCTBa 0OBEMOB.

Joka3piBaTh TeoOpeMbl: 00
o0béMe 1mnmHApa; 00 00BEMe
KOHyca. BhIBOIUTH (GOpMYIIBI 7S
BBIYUCIICHUSI 00bEMa yCEUEHHOTO
KOHYCa.

HccnenoBath  MOCTPOCHHBIC
MOJeNId, B TOM 4YHCIE U C
HCIOJIb30BaHUEM amnmapara
anreopsbl.

3HATh BO3MOXXHOCTH PEUICHUS
3aJa4 Ha TOCTPOCHHUE IIHPKYJIEM U

JIMHEHKOM, 0 KJIaCCHMYECKUX
HEpa3peIIMMbIX 3aa4ax.
CBobOoaHoO ONepUpoOBaTH

MOHSITUSIMU: [IAPOBOW CETMEHT,
IapOBOM CJIOM, IIApOBOM CEKTOD,
OCHOBaHHWE M BBICOTAa CETMCHTA,
OCHOBaHHWE U BBICOTA IIIAPOBOIO
cl10s1.

BeiBomuts  dbopmynsl  ans
HaXOXJICHUS OOBEMOB IIIAPOBOTO
CerMEHTa, LIAPOBOTO  CEKTOpa,
rIomaau chepsl.

Joka3piBaTh  TEOpemy 00
00BéMe 1mapa.

Pematp cTepeomeTrpuyeckue
3aJa4d, CBs3aHHBIE C OOBEMOM

nrapa, IapOBOTO CETMEHTa,
[IApOBOTO  CEKTOpa,  IUIOMIAIBIO
cdepsl.

CpaBHuBaTh u

AHAJIM3MPOBATH YTBEPXKIEHUS C
I CIbIO BBISIBJICHUA JJOTNYE€CKHU
KOPPEKTHBIX M  HEKOPPEKTHBIX
paccyKIeHU.

AHaJIM3MPOBATH u
MO/1eJIUPOBATh Ha A3BIKE
TEOMETPUM pEaJIbHbIE CHUTYalluH,
CBS3aHHBIE C O00BEMOM Tapa,
LIapOBOT0  CETMEHTa, LIapOBOTrO
CErMEHTa, IJIOMAbI0 ChEPHI.

CBoOogno ONepupoBaTh
NMOHATHEM: T[OJOOHBIE TEla B
MPOCTPAHCTBE.

Boiunciasitb OO0OBEMBI TED C
IIOMOIIILIO onpeaeneéHHOro
WHTETpaJa.
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Pemiate  cTepeOMETpUYECKUE
3a/1a4u, CBSI3aHHBIC c
COOTHOUICHUSIMU MEXIY
IUIOIIAJIMA  TIOBEPXHOCTEH U
o0BEMamMK MOAOOHBIX TETI.

IIpoBoauTs JIOTUYECKHU
KOpPPEKTHBIE JA0Ka3aTejbHbIE
paccy:kIaeHuss I[pU  PELICHUU
F€OMETPUUYECKHX 3a]1a4, CBSI3aHHBIX
C BBIYHCIEHUEM OOBEMOB TeNl C
IIOMOLIBIO ONPENCIEHHOTO
UHTErpaa, Hax0XJIEHUEM
COOTHOIICHUSI MEX]y ILIOIIAIIMU
MIOBEPXHOCTEN u o0BEMamMu
MOAOOHBIX TEJ.

AHaJIM3UPOBATH u
MO/1eJIMPOBaTh Ha SI3BIKE
FEOMETPUU pEeATbHbIE CHUTYalluH,
CBA3aHHBIE €  00béMaMu W
MOBEPXHOCTSAMHU Ted, Ha
JI0OKa3aTelIbCTBO M Ha HAXOXKJICHHE
T€OMETPUUYECKUX BETUINH
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IHoBTOpEHME,
00001I€HNE
cHUCTEeMATH3 AU
3HAHMI
(254)

Ob6o6maroree MIOBTOPEHUE
MOHATUH W METOJOB  Kypca
reOMETPUU 10-11 KJIaCCOB,
CUCTeMaTH3allMs 3HAaHU.

Hcropus pa3sBUTHUA
CTEpEeOMETPUHU KaK HayKu U e€ poiib
B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX M  KOMIIBIOTEPHBIX
TEXHOJIOTHI

Pemate  cTepeoMeTpUYECKUE

3aJa4u Ha JIOKa3aTeIbCTBO
MaTeMaTHYECKUX OTHOIIICHHUH,
HaXO0XIEHUE F€OMETPUUYECKHIX

BEJIMYUH (JIJIMH, YIJIOB, TUIOLIAJCH,
00BEMOB).

HUcnoab3oBarh npu pelICHUN
CTEPEOMETPUUECKUX 3a1a4
IUIAHUMETPUYECKHEe  (aKThl |
METO/IbI.

IIpoBoauTh JIOTUYECKHU
KOPPEKTHBIE JI0OKa3aTelIbHbIe
paccyXIeHHsT  OpU  PELICHHUU
CTEPEOMETPUUYECKUX u
IUIAHUMETPUYECKUX 3a/1a4.

CpaBHuBaTh "
aHAJIU3UPOBATH peabHbIC
CUTyalHHu u BBISIBIIATD

BO3MOXXHOCTL €€ MOJCIINPOBAHUSA
Ha A3bIKC TCOMCTPHU.

MopaeaupoBaThb peanbHy0
CI/ITyaIII/IIO Ha SI3BIKEC FGOMCTpI/II/I nu
HCCIeI0BaTh MIOCTPOCHHBIE
MOACIH, B TOM HYHCIE H C
HCITOJIb30BaHUEM arnmapara
anreopsl.

Hcnoan3zoBarhb

KOMIIBIOTEPHBIE IPOrPAMMBbI U
peleHny 3a1ay.

IHosryyaTs mnpeacrabiieHHE O
TEOMETPUH KaK O pa3BUBaroOLIeHCA

HayKe, HCCIIEIYIOIIEH
OKPY’KaIOIIMK MUP, CBSA3aHHOU C
peanbHBIMU 00BbeKTamMH,

HOMOFaIOH_Ieﬁ peinTh PCAJIBbHBIC
JKU3HCHHBIC CHUTyallUM O POJIK
CTCPCOMCTPHUU B pa3BUTHU
COBPEMCHHBIX HHXKCHCPHBIX u
KOMITBIOTCPHBIX TEXHOJIOT i
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«BEPOATHOCTDb U CTATUCTUKA»

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

VYueOublil Kypc «BeposITHOCTD U CTaTUCTUKA» YTIIyOJIEHHOTO YPOBHS SBISETCS MPOJIOJKCHUEM H
pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriayOnE€HHOro YypOBHS OCHOBHOW ImIKoIbl. Kype
npeaHasHaueH Js GOPMHUPOBAHUS Y OOYYAIOIIUXCA CTAaTHCTUYECKON KyJIbTYPhl U MOHUMAHHS POJU
TEOPUHM BEPOSTHOCTEH KaK MaTeMaTH4YeCKOr0 WHCTPYMEHTA JJsl M3y4YeHHs CIIydalHbIX COOBITHH,
BEIMYMH U mporeccoB. [Ipy u3ydeHun kypca oOoramaroTcs MpeICTaBICHHs YYalIUuXCsl O METOAAX
UCCIIEIOBAaHUsI M3MEHYMBOIO MMpa, pa3BUBAeTCAd IOHMMaHHE 3HAYMMOCTH U OOIIHOCTH
MaTEMaTHYECKUX METOJIOB ITO3HAHUS KaK HEOTHEMIIEMOW 4aCTH COBPEMEHHOIO €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHHUS.

CopepxaHue Kypca HaIpaBJIEHO Ha 3aKpEIUICHUE 3HAHUMN, MOJIYYEHHBIX NPU M3YyYEHUU Kypca
OCHOBHOM IIIKOJIBI M HA PAa3BUTHE NPEICTABICHUN O CIy4alHBIX BEJIMYMHAX U B3aUMOCBA3SIX MEKIY
HHUMH Ha BaXXHBIX IIPUMEpax, CEOKETbI KOTOPBIX ITOYEPIIHYThI U3 OKpYyKaroulero Mupa. B pesynbsrare y
o0yJaromuxcs JIOJDKHO COPMHUPOBATHCS TMPEACTABICHUE O HamboJiee yHMOTPEOUTEIBHBIX M OOIIMX
MaTeMaTHYeCKUX MOJENSAX, UCIOIb3yEMBbIX Ul OIMCAHUS aHTPOIIOMETPUUECKUX U IeMOrpaduyeckux
BEJIMYMH, IOTPEIIHOCTEH B pPAa3JIMUHbIE pOJa H3MEPEHUsX, [UIMTEIBHOCTH O€30TKa3HOM paboThI
TEXHUYECKHUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOLIECCOB B o01IecTBE. YUeOHbIH Kype
ABJIsieTCs 6a30H /17151 OCBOEHUS BEPOATHOCTHO-CTATUCTUYECKUX METO0B, HEOOXOAMMBIX CIIELUAINCTaM
HE TOJIbKO WH)KCHEPHBIX CIIEHHAIBHOCTEN, HO TAKKE COLMAIBHBIX M IICUXOJOTMYECKHUX, ITOCKOJIBKY
COBpPEMEHHBIE OOIIECTBEHHBIE HAYKH B 3HAYMTEIBHOW MEpe MCHOJB3YIOT anmnapaT aHaiau3a OOJBIINX
naHHbIX. LleHTpaibHyl0 4YacTh Kypca 3aHUMAaeT OOCYXKIEHHME 3aKoHa OOJBIIMX YHCeNT —
(byHIaMEHTAIBHOTO 3aKOHA MPHUPOJIBI, UMEIOIIETO MaTEMATHIECKYIO (hOpMaTTU3aIHIo.

B coorBercTBMM ¢ yKa3zaHHBIMHM II€JSIMHM B CTPYKType ydeOHoro kypca «BeposTHocTh u
CTaTUCTHUKa» Cpe/lHel MIKOJIbl Ha YIIIyOJIEHHOM YPOBHE BbIJIe/ICHBl OCHOBHBIE COZIEP KATENbHbIE JINHUU:
«CrnyuaiiHble cOOBITHS U BEpOATHOCTU» U «CiyyaifHble BETMYMHBI M 3aKOH OOJIBIINX YUCE.

IToMHMO OCHOBHBIX JIMHUI B KYypC BKJIIOUEHBI 3JIEMEHTHI TEOpUH IpadoB U TEOPUHU MHOMKECTB,
HeoOXOIUMBIE [UIsl TMOJHOLEHHOTO OCBOGHMSI MaTepualla JaHHOIOo Y4eOHOro Kypca M CMEXKHBIX
MaTeMaTHYECKUX YUYEOHBIX KYypPCOB.

Copepxanne nuHUM «CrydyaiiHple COOBITHSI M BEpPOSITHOCTU»  CIY’)KUT OCHOBOM st
(GhopMHUpPOBaHMS TPEACTABICHUM O pacHpeleNieHUd BEPOSTHOCTEH MEXIY 3HAYCHUSIMU CITyYalHBIX
BEIIMYUH. BakHYI0 4acTh B OTOM COACPIKATEIBHOM JIMHUUA 3aHUMAET U3y4YCHHE N€OMETPUYECKOro U
OMHOMMAJIBHOTO pacrpeieleHni U 3HAKOMCTBO € MX HENPEPhIBHBIMU aHAIOTaMH — ITOKa3aTeJIbHBIM U
HOPMAJIBHBIM PaCIpEIEICHUIMH.

Tembl, CBs3aHHBIE C HENPEPBIBHBIMU CIIy4YallHBIMM BEIWYMHAMU U  PACIPEICICHUAMU,
AKLICHTUPYIOT BHUMAHME IIKOJIBbHUKOB HA ONMCAHUU U M3YyYEHUH CIY4YaWHBIX SIBJICHHH C IIOMOIIBIO
HenpepblBHBIX  (QyHKUMHA. OCHOBHOE BHUMaHHE YJAEISETCS IMOKa3aTeIbHOMY U HOPMalbHOMY
pacrpeneeHusIM.

B kypce mnpenycmaTpuBaeTCsi O3HAKOMHTEIBHOE W3YYEHHE CBA3M MEXAY CIydallHBIMU
BEJIMYMHAMU M ONHCAHUE ATOU CBSI3U C MOMOILBI0 KOAIPPUIIMEHTa KOPPENIALUA U €ro BHIOOPOYHOIO
aHajiora. JTH DJIEMEHTBI COJIEP>KaHUS Pa3BUBAIOT TeMy «/luarpammsl paccenBaHMs», U3YUYEHHYIO B
OCHOBHOM IIIKOJIE, U BO MHOTOM OIHPAIOTCS Ha CBEJCHUS U3 KypCOB anreOpbl U T€OMETPUH.
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Emé omuH sneMeHT conaepKaHusi, KOTOPBIM Npeayiaraercsi Ha O3HAKOMHUTEIBHOM YPOBHE —
MOCIIEIOBATEILHOCTh CIIYYalHBIX HE3aBUCHMBIX COOBITHI, HACTYMAIOIIUX B EIUHUILY BpPEMEHH.
O3HaKOMJICHHE C PACIpe/Ie]ICHHEM BEPOSITHOCTEH KOJMYECTBA TAaKMX COOBITHI HOCHUT Pa3BUBAIOIIUN
XapakTep W SBISAETCA aKTyaJdbHBIM IS OyAaymux aOWTYpHUEHTOB, TOCTYHAIOIUX Ha ydeOHBIC
CIEIUAaIbHOCTH, CBSI3aHHBIC C OOIIECTBEHHBIMU HAyKaMH, TICUXOJIOTHEH U YIIPaBICHUEM.

MECTO KYPCA B YYEGBHOM I1JIAHE

B YuebHoM mnane Ha u3y4yeHue yueOHOro Kypca « BeposTHOCTh U cTaTUCTHKAY Ha YIiyOIEHHOM
ypoBHE OTBOAMTCS | ydeOHBIN Yac B HEJENIO B TEYCHHUE KaXI0T0 rojaa o0ydeHus, Bcero 70 yueOHBIX
4acoB.

IINTAHUPYEMBIE IPEIMETHBIE PE3YJIBTATbBI

OcBoenne y4eOHOro Kypca «BeposSTHOCTh M CTAaTHCTHKa» HAa YPOBHE CpEIHEro oOmIero
o0pa3oBaHMsl JOJDKHO 00ecrednBaTh JOCTIDKEHHE CIEAYIOMMX MPEIMETHBIX 00pa3oBaTelbHbBIX
pe3yJIbTaTOB:

10 kjacc

e (CB00OIIHO OIIEpUPOBATH MOHATHAMU: Tpad), TUIOCKH rpad, CBA3HBIN rpad, myTh B rpade, 1enb, MUK,
JIEPEBO, CTEIIEHDb BEPILIUHBI, IEPEBO CIy4YallHOTO 3KCIIEPUMEHTA.

e (CB0OOJIHO ONEpPUPOBATh HMOHATUSAMM: CIy4YaWHBIH SKCHEPUMEHT (OIBIT), CilydailHOEe COOBITHE,
3JIEMEHTApHOE CilydailHOe COObITHE (RJIEMEHTApHBI HCXOJA) CIIy4allHOTO OIbITa; HAXOAUTh
BEPOSATHOCTH COOBITUI B OIIBITAX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

e Haxoauts u ¢GopMyarpoBaTh COOBITHA: MepecedeHrne, 00beIMHEHUE TaHHbIX COOBITHI, cOOBITHE,
IIPOTUBOINOJIOKHOE JAaHHOMY; MCIOJIb30BaTh JAUArpaMMbl Oiilepa, KOOPAMHATHYIO NPSIMYIO Ui
peleHust 3a/1a4; MOoJIb30BaThCs (OPMYJION CIOXKEHUS BEPOSTHOCTEH JUIsl BEPOSTHOCTEH ABYX M Tpex
CITy4aiiHBIX COOBITHH.

e OmnepupoBaTb NOHATHAMHU: YCIOBHas BEPOSITHOCTb, YMHOXKEHHE BEPOSTHOCTEH, HE3aBHCHMBIC
COOBITHSL, IEPEBO CIYYAHHOTO HKCIEPUMEHTA; HAXOAUTh BEPOSITHOCTU COOBITUI C MOMOIIBIO MTpaBUiIa
YMHOXXEHUS, JepeBa CIy4yailHOro OMmbITa, UCIOJIb30BaTh (POPMYIy MOJHON BEPOSTHOCTH, (OpMYIy
baiieca npu pemieHnun 3ajay; onpeaessaTh HE3aBUCUMOCTh COOBITHH MO (opMysie M IO OpraHU3aLuu
CIIy4ailiHOTO DKCIIEPUMEHTA.

e [IpuMeHATh M3yueHHblE KOMOMHATOpPHBbIE (OPMYINBI JUIsl MEPEYUCICHUS 3JIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITUH CIy4ailHOTO OMbITA, PELICHUs 3a1ay 110 TEOPUU BEPOSITHOCTEH.

e (CB00OJIHO OnepupOBaTh MOHATUAMU: OMHAPHBIN CITydaiiHbIN ONBIT (MCHIBITAHKE), YCIIEX U HeyJaua,
HE3aBUCHMBbIE UCTBITAHUSA, CEPUs UCTIBITAHNUIN; HAXOAUTh BEPOSITHOCTU COOBITUHA: B CEPUU HCIIBITAHUIN
710 TIEPBOT'0 ycCIieXa; B CEpUH MCIIBITaHUN bepHyum; B onbiTe, CBI3aHHOM CO CIy4YalHBIM BHIOOPOM U3
KOHEYHOH! COBOKYITHOCTH.

e (CBOOODHO omepupoBaTh MOHATUSAMU: Cly4yailHash BeIMYWHA, pacIpelesieHue BepOsSTHOCTEH,
auarpamMma pachpeneneHus, OuWHapHas ciydaiHas BeJIMYMHA, TEeOMEeTpUYecKoe, OMHOMMAIbHOE
pacnpezeieHue.
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11 kaace

L4 OHepI/IpOBaTL IMOHATHAMU: COBMCCTHOC PACIPCACIICHHUEC IBYX CHy‘-Iaf/'IHBIX BCINYHNH, UCIIOJb30BAaTh
Ta0JIMIy COBMECTHOIO pacHpeesieHUs IBYX CIy4YalHbBIX BEIMYWH JUIsl BBIIEICHUS PACIpeaeTICHHs
Ka)I(Z[Oﬁ BCJIMYHHBI, OIIPCACIICHHUA HEC3aBUCUMOCTHU CJIy‘I&fIHBIX BCJIMYHH.

e (CBOOOMHO oOmEpUPOBATH TMOHITHEM MATEMATHYECKOTO OXHUIAHWS CIydyallHOW  BETUYHHBI
(pacnpenenenus); IPUMEHATh CBOICTBA MaTEMaTHUECKOTO OKUIAHUS MIPU PEIICHUU 33]1a4; BBIYUCIIATh
MaTEeMaTHYECKOe OXKUJTAHIE OMHOMUATIHLHOTO U TEOMETPUICCKOTO PaCIPE/ICIICHUN.

e (CB0OOOJHO ONEPHUPOBATH MOHATUSMU: TUCTIEPCUS, CTAHAAPTHOE OTKJIOHECHUE CITyYailHOW BETUYHHEI;
MPUMEHSTh CBOWCTBA AMCIEPCUHU CIIy4allHON BEJUYUHBI (paclpenesieHus]) MpU pPELUICHUH 3a7ay;
BBIUUCIATh JUCHEPCHUI0O M CTAaHAAPTHOE OTKJIOHEHHWE TIeOMETPHUYECKOro M OHMHOMHAIBHOIO
pacrpeieIeHHi.

e BpuncnsaTe BHIOOPOUYHBIE XAPAKTEPHCTUKU 1O JAHHOW BBIOOPKE M OLIEHMBATH XaAPAKTEPUCTHUKH
reHepalbHONH COBOKYITHOCTH JaHHBIX 1O BBIOOPOYHBIM XapakTepucTukaMm. OLeHUBaTh BEPOSTHOCTH
CO6I)ITI/Iﬁ U IIPOBECPATH HpOCTefIHIHe CTaTUCTUYCCKUC THUIIOTC3bI, IMOJB3YyiACbh HU3YYCHHBIMU
pacrpeeeHUsIMU.

COJAEPKAHUE YYEBHOI'O KYPCA

10 xknace

I'pad, cBsa3HbIl rpad, myTu B rpade: HukIbl ¥ enu. CteneHs (BaJeHTHOCTH) BeplInHbL. ['padbl
Ha IJIOCKOCTH. JlepeBbs.

CrnyualiHple SKCHEPUMEHTHI (OMBITHI) W CIOy4YalHbIE COOBITHA. DJEMEHTapHbIE COOBITHS
(ucxonpl). BeposATHOCTH ciy4yailHOro coObITHS. BIM30CTH YacTOTHI W BEPOATHOCTU COOBITHIA.
CrnyualiHble ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuu HajJ COOBITHSMHU: TI€peceueHHue, OOBEIWHEHHUE, MPOTUBOIIOIOKHBIE COOBITHS.
Huarpammsl Diinepa. opmyra cioKeHus: BEpOATHOCTEH.

VYcnoBHas BEPOSATHOCTb. YMHOXKEHUE BEpPOSATHOCTEM. JlepeBO CiIydallHOrO HKCIIEPUMEHTA.
®opmyna nmoaHoM BeposaTHocTH. Popmyra baiieca. HezaBucumbie coObITHS.

bunapHblii cryyaifHbI ONBIT (MCHBITAHME), yclleX M Heyjaada. HezaBUCHMBIE HCHBITaHMUS.
Cepus HE3aBUCHMBIX UCTIBITaHUH 10 nepBoro ycnexa. [lepectanoBku u paxkropuan. Yucno coueranuil.
Tpeyronsauk ITackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCHMBIX HcnibITaHui bepHysu. CiyuaiiHblil BIOOp 13 KOHEYHOM COBOKYITHOCTH.

Cnyuvaitnas BenuuuHa. Pactipenenenne BepositHocTel. J{uarpamma pacnpenenenus. Onepanun
HaJl CIy4yallHbIMM BeIMYMHAMHU. buHapHas ciydailiHas BennuuHa. [IpuMepsl pacnpeneneHuil, B TOM
qlclie TEOMETPUUYECKOE U OMHOMHUAIBHOE.

11 kaace

CoBMecTHOE pacmipeiesieHrne IByX CydaHbIX BeMunH. He3aBucuMeble cirydailHble BEIIMUHHBI.

Matemaruueckoe OXHJlaHUE clydailHOM BenuuuHbI (pacnpezaeneHus). [Ipumepsl npumeHeHUs
MaTeMaTHYeCcKOro OXuJaHHs (CTpaxoBaHHe, JoTepes). Maremaruyeckoe OXHUJaHUE OWHapHOU
CIIy4ailHOM BeNIMYMHBI. MaTeMaTH4ecKoe OXUJAHHE CYMMbI CIyYallHBIX BEJIMYMH. MaremaTudeckoe
O’KHJIaHUE TEOMETPUUYECKOTO U OMHOMHUATBHOTO PaCIIpEACIICHUM.

Jucniepcuss ¥ CTaHAAPTHOE OTKJIIOHEHHWE CilIy4yailHOW BenMuuHBl (pacnpeneneHus). Jucnepcus
OMHApHOI CITy4ailHON BeNMWYMHBL. MaTeMaTH4eckoe OKUIaHHe MPOU3BENCHUS U TUCIEPCUS CYMMBbI
HE3aBHCHMBIX CIIy4aHbIX BenWYMH. Jlucriepcuss W CTaHAApTHOE OTKIOHEHHE OWMHOMHUAIHHOTO
pactpeneneHus. /lucnepcus U CTaHAAPTHOE OTKIOHEHUE T€OMETPUUECKOTO PACIIPENCIICHHUS.
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HepasenctBo YeOwniméBa. Teopema UYeOwpiméBa. Teopema bepHysmiu. 3akoH OONBIIMX YHCEI.
Bribopounslii Meron wuccienoBanuii. Bribopounsie xapakrtepucTuku. OIEHHBAHUE BEPOATHOCTH
COOBITHSI TIO BBHIOOPOYHBIM JAHHBIM. lIpoBepka MPOCTEHIIMX THIOTE3 C MOMOIIBI0 H3YyYSHHBIX

pacrnpeeneHuil.
HenpepeiBable ciayuaiinple BenuuuHbl. [Ipumepbl. @DyHKIMA MJIOTHOCTH  BEPOATHOCTH
pacnpenenenus. PaBHOMepHOe pacmpezelieHHe U €ro CBOMCTBa. 3agaud, MNPUBOASIINE K

[I0KA3aTEIbHOMY paclpeleieHu0. 3a1aun, IPUBOASIINE K HOpMaJIbHOMY pacipeaeiennto. OyHkuus
IUIOTHOCTA BEPOSTHOCTU TIOKA3aTENIbHOTO pachlpesesieHusi, (QYHKIMS IUIOTHOCTH BEPOSTHOCTU
HOpMasbHOTO pacnpezaeneHus. OyHKIMs IIIOTHOCTU U CBOMCTBA HOPMAJIbHOI'O PACIIpEAEICHUS.

ITocnenoBarenbHOCTh OAMHOYHBIX HE3ABUCUMBIX COOBITHH. 3ajau, IPUBOISALINE K PACIIPEACIICHUIO
Ilyaccona.

KoBapuanust aByx ciydvaiiHpix BennuuH. Kosddunment nuneitHoi koppensiuu. COBMECTHbIE
HaOIOJICHUS IBYX BeJIWYWH. BrIOOpOUHBINH KO3 GUIIMEHT Koppesiuu. Pa3inuune Mexmy JTuHEHHON
CBA3BIO0 U IPUUYMHHO-CIIECTBEHHOM CBA3bI0. JIMHEHas perpeccus, MeTol HAMMEHbIINX KBAJPATOB.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

10 xknacc (He meHee 35 4)

Ha3Banue pazaena

OcCHOBHBIE BHIBI

(Tembl) OcHoBHOe coiep:KaHue
AeTeJIbHOCTH 00y4aroIuXxcst
(K0JIN4eCTBO YaCOB)
DJIeMeHTbI Teopuu | ['pad, cBs3HbIN Tpad, mpencTaBicHue IIpencraBasATb OOBEKTHI U CBS3U
rpagos 3a1aud ¢ ToMoIIbio rpada. CTEmeHb | MKy HHMH C IOMOIIbI0 Tpada,
B u) (BasieHTHOCTH) BepwIUMHBL. [lyTh B | HAXOOUTH MYyTH MEXAY BEpPIIMHAMU
rpade. llemn u uwmkiael. ['pader Ha | rpada.
mwiockoctd.  JlepeBo  ciyuwaitHoro | BelaesasiTth B rpade menu u uKJIbL.
IKCIIEPUMEHTA Ctpouthb [1€peBO IO OIMHCAHUIO
CIIy4aifHOTO  ONbITa,  OIHUCHIBATH
Clly4ailHble COOBITUS B TEpMHUHAX
JiepeBa.
Pemathb 337auu ¢ NOMOIIbIO rpagos
Cayuaiinble  onbIThbl, | Ciiy4aifHbIe SKCIIEPUMEHTHI (OMbITH) | BhIAEAATH U ONUCHIBATDH CTyYaiiHbIE

cly4yaiiHble COOBITHUS U
BEPOSITHOCTH COOBITHH
()

u CIly4YaiiHbIE COOBITHSI.
DneMeHTapHble COOBITHS (MCXOJBI).
BeposTHOCTh CTydallHOTO COOBITHSL.
BeposiTHOCTH CcOOBITHII B OMBITax ¢
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU
COOBITUSIMU

COOBITHSI B CITy4ailHOM OTIBITE.
®opmyMpOBaTH YCIIOBHS
IIPOBEICHUS CIIy4ailHOT'O OIIBITA.
HaxoauTh BEepoOSITHOCTU COOBITHI B
OIBITAX c PaBHOBO3MOKHBIMU
JJIIEMEHTaPHBIMU UCXO0JaMHU

Onepaunu Haj | [lepeceuenue, oowenuuenve | Mcnoab3oBaTh auarpaMmel Ditsiepa u
MHOKeCTBAMH U | MHOXKECTB u COOBITHH, | BepOanbHOE ONMMCAHUE COOBITHH NpH
COOBITHUSIMH. IIPOTHUBOIIOJIOKHBIE COOBITHSI. | BHIIOJTHEHUH onepanuit HaJ
Choxenune u | Popmyna CIOXKEHHS BEpOATHOCTEH | COOBITHUAMHU.

YMHOKEHHE VYcioBHas BEpOATHOCTh. Y MHOXKEHHE | OueHuBaTh W3MEHECHHUE
BEpPOATHOCTEI. BeposiTHOCTeH. Dopmysa YCIOBHOW | BEpOATHOCTEH COOBITMH 1O Mepe
YcaoBHas BepoATHOCTH. DopMyna  TOJHOW | HACTYIUIEHUS JApPYTUX COOBITUH B
BE€POSATHOCTE. BepositHocTH.  Dopmyna  baiieca. | cily4ailHOM OIIBITE.

HeszaBucumeie coObITHSA
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Cay4aiinbiii BbIOOP U3
KOHEYHOH

ucnbiTanuil  bepuymm. CryyaiiHblil
BbIOOD M3 KOHEYHOU COBOKYITHOCTH.

He3aBucumbie Pemiats 3a37auM, B TOM UYHCIIE C

coobITHS HCIIOJIb30BAaHUEM JIEPEBA CIIYYaHOTO

Sy ombITa,  (GOPMYJT  CIOXKEHUS H

YMHOKEHUS BEPOSTHOCTEN

DJIeMeHTBI Komb6unaropsoe npaswio | @opMyJMpoBaTh U JI0Ka3bIBaTh

KOMOHMHATOPHUKH YMHOKEHHUS. IlepecranoBku U | KOMOMHATOpPHBIE (PAKTHI.

B u) dakropuan.  Yucmo  coueranwii. | Mcmosib30BaTh MPaBuiIo YMHOKEHHUS,
Tpeyronsauk Ilackama. ®opmyna | H3ydeHHbIE KOMOMHATOPHbIE
ounoma HeroToHa bopmybl JUISL [IEPEYUCIICHUS

JJIEMEHTOB Pa3JIMYHBIX MHOXECTB, B
TOM YHCIIC JIEMEHTAPHBIX COOBITHI B
CIIy4aiiHOM OIIBITE.

IHonb30BaThCs dbopmymoin U
TPEYrOJIbHUKOM ITackans Ui
ONPEAEIIEHUS YNCIIa COYETAHUM.
I[Ipumenste  Qopmyny  OuHOMa
Helorona  ans mpeoOpasoBaHus
BBIPKEHUMN

Cepun bunapHsIi CIIy4alHbIN onbIT | Pa30uBaTh CIOXKHBIE 3KCIEPUMEHTHI

NOCJIeI0BATEIbHBIX (ucmplTaHMe), ycmex M HeyJlaya. | Ha OT/ENbHbIE HCIBITAaHMUS.

HCIbITAHUI. HezaBucumble wucnbitanus. Cepus | Pemarts 3a7a4u Ha IIOUCK

HUcnbiTanus HE3aBUCHMBbIX HCIIBITAHUI JIO IEPBOTO | BEPOATHOCTEH COOBITMH B  CepUH

bepnyu. ycrexa. Cepus HE3aBHCHUMBIX | UCIIBITAHUNA /10 MEPBOro yclexa U B

cepusax wucnblTaHui  bepnyiun, a
TaKK€ B ONBITaX CO CIy4YallHbIM

pacrnpeeneHui. Hucnepcus u

COBOKYIIHOCTH [IpakTuueckas pabota ¢ | BBIOOPOM M3 KOHEYHOW COBOKYITHOCTHU
Sy HCIIOJIb30BAaHUEM JJIEKTPOHHBIX | C HCIIOJIb30BAaHMEM KOMOMHATOPHBIX
Ta0IHIL ¢bakToB 1 GOpMyJI, B TOM YHCIIE B XOJI€
MIPaKTUYECKON paboThI C
MIPUMEHEHUEM CTaHJAPTHBIX
byHKIMA
Cayuaiinbie CnyyvaitHas BenuuuHa. | OcBamBaTh TOHATHUS:  CIydaliHas
BeJIMYMHBI u | Pacnpenenenue BEPOSATHOCTEN. | BEIMUMHA, paclpeneieHue, Tabauma
pacnpeneaeHust Huarpamma pacrpesiesieHus. | pacrpeaeneHus, Juarpamma
(16 v) Oneparuu HaJl CIIyYallHBIMU | pacOpeIelICHUS.
BEIIMYMHAMU. [Ipumeps! | HaxoauTs 3HaUYeHHS CyMMBbl U
pacrnpeeneHuil. bunapHas | npousBeaeHUs CIIy4YalHbIX BEJINYVH.
ciyvaiHas BennurHa. | CTpouTh OWHApHBIE pacrpeesieHus
I'eomeTpuueckoe pacrnpesenieHue. | o OMUCAHUIO0 COOBITUN B CIIyYalHBIX
bunomuansHoe pacopenenieHue. | OnbITax.
Maremarnueckoe oxuganue | CTpoutb " pacno3HaBaTh
cinydaifHoi BenuuuHbL. COBMECTHOE | FeOMETpHUYecKoe U OMHOMHUAIBHOE
pacupeneneHne  ABYyX — CIy4YalHBIX | pacHpelereHusl.
BenuuuH. HesaBucumele ciyvaiineie | PemiaTh 3a7auu  Ha  BBIYHMCIICHHE
BEJINYVHBI. CBolicTBa | MATEMATUYECKOTO OXKHUIAHHUS.
MaTeMaTU4eCKOoro oxunanus. | CTpours COBMECTHbBIE
Maremarnueckoe 0’)KHMJIaHHUE | PACIIPEIEIICHHUS.
OunHapHOW ciydaiiHOW BenuuuHbL | U3yyaTh CBOICTBA MAaTEMAaTUYECKOTO
Maremarnueckoe OKHJIaHUE | OKUIAHUSA.
TEOMETPUUECKOT0 M OMHOMHANbHOTO | Pemath  3aaun ¢ MOMOIIBIO

M3YYEHHBIX CBOWCTB.
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CTaH/IapTHOE OTKJIOHEHHE.
Hucniepcust  OWHapHOW  Ciy4yalHOM
BenuuuHbl. (CBOiCTBa JUCHEPCHUMU.
MaremaTrueckoe OKUJIaHUE

MPOU3BCACHUA U IOUCIHCPCUA CYMMBbI
HE3aBUCHUMBIX cnyqaﬁme BCJIIMYHMH.

Hucnepcus OMHOMHAIBLHOTO
pacnpeseneHus.

[TpakTuyeckas pabota c
UCTIOJIb30BaHUEM JJIEKTPOHHBIX
TabIHIL

ITo u3y4yeHHbIM (popMysiaM HAXOAUTH

MaTeMaTHIECKHe OXKHUJTaHUS
CHy‘IaﬁHBIX BCJINYHMH, HUMCHOIINX
reOMETPHUECKOe ¥ OWHOMHAIILHOE
pacnpeieneHust

OcBauBaTh TOHATHS: JTUCIIEPCHS,

CTaHJAPTHOE OTKJIOHEHHUE CIIy4aiHOU
BEJIMYMHBI.
Haxoauts
pacnpenesIeHuIO.
M3yuyaTh cBONCTBA NUCIIEPCUH.

ITo u3y4yeHHbIM popMysiaM HAXOAUTH
JIACTIEPCHUIO OMHOMHAJILHOI'O
pacnpezeneHus, B TOM 4HUCIIe B XOJ€
PAaKTUYECKON pabOThI

JMCTICPCHUIO o

11 kaacc (He menee 35 4)

HasBanmue pa3aena OcHoBHOE conepxaHue OcHoBHbIE BHbI
(TeMbl) AeAITeJIbHOCTH 00YYAKIIHNXCS
(K0JIN4eCTBO YaCOB)
3akon Ooabmmx yncea | HepaBenctso UYebOoimea. Teopema | Pazoupars JIOKa3aTeIbCTBA
Sy Yeonimena. Teopema bepuysuim. 3akon | Teopem.
Oonpmnx yucen. Beibopounsiit Mmeron | OcBauBaTh BBIOOPOUHBIH METOJ
HCCIIEA0BAHUM. VICCJIEIOBAHMM, B TOM YHCJIE B XOJI€
[IpakTnueckas pabota C | MpaKTHYECKOM paboThI
HCIIOJIb30BAaHUEM AIIEKTPOHHBIX
Ta0JINLI
DJIEeMEeHTBI I'enepanbHas COBOKYITHOCTb u | OcBauBaTh NOHATHS: T€HEPAIIbHAS
MaTeMaTH4eCKOM ciydaiiHasg BbIOOpKa. 3HAKOMCTBO C | COBOKYIIHOCTb, BBIOODKA,
CTATUCTUKHU BBIOODOYHBIMU ~ XapaKTEPUCTHUKAMU. | BLIOOpOUYHOE cpenHee 51
(6 9) OneHka cpeAHero M JUCHEPCHM | BBIOOPOYHAs AUCHEPCHS.
reHEPATBHON COBOKYITHOCTHU ¢ | Beruucasars BbIOOPOYHBIE
ITOMOLIBIO BBIOOPOYHBIX | XapaKTEPUCTUKU M Ha UX OCHOBE
XapaKTEPUCTHK. OneHuBaHue | OLICHUBATDH XapaKTePUCTUKHI
BEPOSATHOCTEH COOBITUI 1O BHIOOPKE. | FeHepaJIbHOM COBOKYITHOCTH.
Cratuctnueckas runoresa. [Iposepka | OcBauBaTh NOHSATHS!
IIPOCTENIINX THUIIOTE3 C IIOMOIIBIO | CTATUCTUYECKAs THIIOTE3A.
CBOMCTB M3YUYEHHBIX pacnpeaeneHuid. | OueHuBarhb BEPOATHOCTD
[IpakTnueckas pabota C | cOOBITHI M TPOBEPATH MpocTeiiiune
HCIIOJIb30BAHUEM AJIEKTPOHHBIX | TUIIOTE3bl HA OCHOBE BBIOOPOUHBIX
TaOIHIL JaHHBIX, B TOM YHCIE B XOHE
MIPaKTU4YECKON pabOThI
HenpepbiBHbIe [IpuMepsl HeENpepbIBHBIX CIIy4alHBIX | 3HAKOMHUTHCH MOHATUAMM:
cJIy4aiiHble BeJMYUHBI | BEJINYMH. OyHKIMA IUIOTHOCTHU | HENIPEPBhIBHAS CityJaiiHast
(pacnpeneJieHus), BEPOSITHOCTH. PaBHOMEpHOE | BennumHa, HEIPEPBIBHOE
MOKa3aTeJIbHOe U | pacupenenenue. Ilpumepsl  3amad, | pacnpezeneHue, byHKUIMSA
HOpMAaJIbHOE MPUBOJALIMX K TOKAa3aTEIbHOMY M K | IUIOTHOCTH BEPOSTHOCTH.
pacnpeneaeHust HOPMaJIBHOMY pacnpenenenusM. | Haxoaurb BeposTHOCTH COOBITHIMA
(4 9) @OyHKIUS TJIOTHOCTH BEPOSTHOCTH | MO JJAHHON (PYHKLUU IJIOTHOCTH.
MTOKA3aTEIbHOTO pacupeneneHus.
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CDYHKI_[I/IH IJIOTHOCTU  BCPOATHOCTU
HOPMAJILHOTO PaCIpeIeIICHUS

3HAKOMHUTBCS ¢ TOHSITHAMH:
MOKa3aTeIbHOE  paclpelesieHue,
HOPMaJIBHOE pacrpe/iesicHHeE.

Beigeastb o OIHMCAHUIO
CIIy4aiiHble BEJIMYMHBI,
pacrpeneneHHbIe o
[OKAa3aTeJIbHOMY  3aKOHY, IO
HOPMAJIbBHOMY 3aKOHY.

Paszoupary  npumepsl  3ajad,

OPUBOJAIIMX K I0Ka3aTeIbHOMY
pacnpenesieHNI0 U K HOpMaJIbHOMY
pacnpeiesieHUI0

Pacnpenesienue
IIyaccona
2w

[TocnenoBarenbHOCTh OJMHOYHBIX
HE3aBUCHUMBIX  coObITHi.  [Ipumep
3aj7a4u, MIPUBOISILIECH K
pacnpenenenuto [lyaccona.
[IpakTryeckas pabota C
HCIIOJIb30BAaHUEM AIEKTPOHHBIX
Ta0IHIL

Boigeasit o
CIIy4yallHOTO  OmbITa
pacrpeiesieHHbIE
[Iyaccona.

PemaTs, 3amadym, B TOM 4YHCJIC B
X0Jle MpaKTHYeCKoH paboThl ¢
pUMEHEHUEM CTaHIAPTHBIX
(OYHKIMH 3JIEKTPOHHBIX TaOJINIT

OIIMCaHHIO
BCJIIMYHHHI,

0  3aKOHY

Cas3b
CIYyYaHHBIMU
BeJIMYNHAMH
(6 4)

MEXKIY

KoBapnanus JIBYX CIIy4alHBIX
BennuuH. Koadduiment koppensuu.
CoBmecTHBIE ~ HAONIONEHHS  ABYX
BenuuH. Be1OopouHbIN KO3 duIineHT
KOppeALNH. Paznuune MEX Y
JTUHEHHOW CBA3BI0O W IPUYUHHO-
CIIEICTBEHHOW  CBs3bl0. JIMHEHHas
perpeccusi. Ilpaktuueckass pabota ¢
WCTIOJIb30BaHUEM AIIEKTPOHHBIX
TabIuUIl

OcBauBaTh MOHATHS: KOBapHAaIHs,
koddpurmeHT KOPPEJISLIHH,
JIMHEHHAas 3aBUCUMOCTD.
OuneHuBaTb  Xapakrep  CBA3M
MEXIY CIlydailHBIMH BEITMYWHAMH,
UCXOJl W3 MPHUPOJBl JAHHBIX H
BBIYMCIICHHBIX XaPaKTEPUCTHK.
Hcnoan3oBath JMarpaMMbl
paccemBaHUs IS M300paskeHUS
COBMECTHOT'O pacceuBaHUs
JTAHHBIX.

Haxomuth KO3pOUIMEHTH OCH
JMarpaMMBbl, B TOM YHCJIE B XOZE
PaKTUYECKOH paboTHI C
MpPUMEHEHHEM CTaHJApTHBIX
byHKIMI

O000menune H
CHCTEMATH3 AU
3HAHUHA

(11 )

[IpencraBneHne MaHHBIX C ITOMOUIBIO
TaOIUIl W JUarpaMM, ONMcaTellbHas
CTaTUCTHKA, OTIBITHI c
PaBHOBO3MOKHBIMH  3JIEMEHTapHBIMU
COOBITUSIMH, BBIUHCIICHUE
BEPOSATHOCTEN COOBITHIH c
pUMeHeHneM QopMyJ U rpaduuecKkux
METOZ0OB  (KOOpAMHATHAs  IpsMasd,
TIEPEBO, auarpamma Diinepa),
CIly4aiiHble BEJIMYHUHBI u
pacnpeneneHus, MaTeMaTH4YeCKOe
0KUJAHUE CIYYalHOU BEJIMYHUHBI

IToBTOPSATH HU3y4YEHHOE U
BBICTPAWBaTh CUCTEMY 3HAHUU
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