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l. HOACHUTEJBHASA 3ATINCKA

[Iporpamma o marematuke yriayO0iaEHHOTO YpOBHS AJig 00Y4aIOIUXCsl HA YPOBHE CpeJHEro 001ero oopazoBanus pazpaboraHa
Ha ocHoBe ®I'OC COO ¢ y4€ToM COBpEMEHHBIX MUPOBBIX TPEOOBAHUM, TPEABSBISIEMBIX K MATEMATHUECKOMY 00pa30BaHUIO, U
TpaJAUIINI pOCCUIUCKOro 00pa30BaHMsl, B COOTBETCTBHH CO CJIEAYIOIIMMUA HOPMATUBHBIMU U PACTIOPSIUTEILHBIMU IOKYMEHTAMU:

denepanbHbIi 3ak0H 0T 29.12.2012 Ne273-D3 «O6 ob6pazoBanuu B Poccutickoit denepanum.

Vka3 Ilpesunenta Poccuiickoit @eneparuu ot 21.07.2020 Ne 474 «O HaMOHANbHBIX WEIAX PA3BUTHUA
Poccutickon ®@enepanun Ha nepuon 10 2030 rogay.

[Tacnopt HamumoHansHOrO mpoekTa «OOpazoBaHue», yTBepxaeH npesunuymoM Coseta mipu llpesunente
Poccuiickoii ®@enepanuu 1Mo CTPATETHYECKOMY Pa3BUTHIO U HALIMOHAIBHBIM IMpoekTaM (mpotokosn Nel6 ot
24.12.2018).

IIpuka3z MwunucrepctBa npocBemeHusi Poccuiickoir ®@enepaunn ot 12.08.2022 1. Ne732 «O BHeceHUH
U3MEHEHHI B (eiepaibHbIi rocyJapCTBEHHBIM 00pa30BaTe/IbHbIA CTAaHAAPT CPEIHEr0 00IIero 0Opa3oBaHus,
YTBEPKICHHBIN MprKazoM MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 1.
No413».

[Ipuka3z MunucrepctBa npocsemienust Poccuiickont @enepanuu ot 23.11.2022 Nel014 «O06 yTBepkaeHUU
benepanbHOit 00pa3oBaTEILHON MIPOrpaMMBbl CPETHETO OOIIETO 00Pa30BAHM.

[Ipuka3z MunuctepcrBa npocsemieHus: Poccuiickoit deneparmu ot 22.03.2022 Nell5 «OO0 yTBepKaeHUU
nops/Ika  OpraHu3alil W OCYIIECTBIEHHWS  00pa3oBaTeNbHON  JIEATEIBHOCTH 1O  OCHOBHBIM
0011e00pa3oBaTeNbHBIM TIPOrpaMMaM — 00pa30BaTEbHBIM TPOTpaMMaM Ha4daJbHOTO OOIIEro, OCHOBHOTO
00111eT0 ¥ CpeHET0 00111eT0 00pa30BaAHUS.

ITpuka3z MunuctepctBa mnpocsemienus Poccuiickoit denepanuu ot 21.09.2022 Ne858 «O06 yTBEepkIeHUN
dbenepaabHOrO TMEpeuHss Y4eOHHMKOB, JOMYIICHHBIX K HCIOJB30BAHUIO TIPU peaIu3aluid HUMEIOIUX
TOCYJapCTBEHHYIO aKKPEAUTAIMIO OO0pa30BaTEIbHBIX MPOTPAMM HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro,
cpemHero oO0mero oOpa3oBaHUS OPTAHMU3AIUSMU, OCYIIECTBISIOMMUMHA O0Pa30BATEIbHYIO ACSATEIHHOCTD U
YCTaHOBJICHUS TIPEIETHHOTO CPOKA UCIIONH30BAHUS UCKITFOUCHHBIX YYCOHUKOBY.



* [Iucemo MunucrepcrBa npocsenieHust Poccuiickoin @enepannn ot 17.112022 Ne03-1889 «O HampaBieHUH
unpopmaruny (Bmecte ¢ «MHPOpMaMOHHO-PA3BSICHUTENIBHBIM MHUCHbMOM OO0 OCHOBHBIX HW3MEHEHMSX,
BHECEHHBIX B (peiepanbHbIi rocyJapCTBEHHBIM 00pa30BaTeNIbHbINA CTaHAAPT CPEIHEro 00IIero oopa3oBaHus,
Y OpraHu3alMK padOTHI IO €T0 BBEACHUION).

= [locranoBienue ['J1aBHOro rocyaapCTBEHHOTO caHUTapHOro Bpauda Poccuiickon @enepanuu ot 28.09.2022
Ne28 «O6 yrBepxknenun canutapHbix npaBun CII 2.4.3648-20 «CaHUTapHO-3MHIEMHOJIOTHYECKUE
TpeOOBaHMs K OpraHU3alMsIM OOy4YEeHHs U BOCIIUTAHUS, OT/AbIXA U 03I0POBJICHUS JI€TEH U MOJIOACIKI».

» [Ipuka3 MunucrtepcTBa Tpyaa u conuanbHoi 3amuThl Poccuiickoit @enepamuu ot 18.10.2013 No544un «O6
yIBepXkACHUU TnpodeccuoHanbHoro cranaapra «llemaror (memarornueckas AesTENbHOCTb B cdepe
JIOIIKOJILHOTO, HA4aJbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpelHero ooIiero oOpa3oBaHus) (BOCIUTATEb,
YUHTEIIb )»»

* Pacnopspkenne /[lemapramenta oOmero oOpaszoBanus Tomckoit obmactu ot 28.09.2018 Ne832-p «OO6
yrBepkaeHnn KoHuenuuu pa3Butug (U3MKO-MATEMATUYECKOTO M €CTECTBEHHOHAYYHOTO OOpa30BaHUs
Tomckoit oonactu Ha 2019-2025 rr.».

* CaHUTapHO-3MUIEMHOJIOTHYECKHE TpPeOOBaHMUS K YCTPOMCTBY, COAEpNKAHMIO W OpraHU3aluu padOTHI
o0pa3oBaTeNbHbIX OPraHU3aIUi U IPYTUX OOBEKTOB COIMATBLHON MHGPACTPYKTYPHI IS JETEH U MOJIOACKH B
YCIIOBUSX pPaclpoCTpaHeHWss HOBOWM KopoHaBupycHoil wuHpekuuu (COVID-2019), yTBepx)aecHHBIC
OCTaHOBJIEHHEM [ J1aBHOTO rocyaapCTBEHHOro caHUTapHoro Bpauya Poccuiickoit @enepanuu ot 30.06.2020
Nel6 (BapeructpupoBan 24.03.2022 Ne67884).

» [Iporpamma paszButus MAOY COII Ne 67 r. Tomcka Ha 2020-2024 rr. «K cOBpeMEHHOMY KaudecTBY
o0Opa3zoBaHus yepe3 NporIn3alnio U coluaInu3aiuio ydanmxcs mkoiash [Ipukas ot 16.04.2020 No77-o.

= VYcraB MAOY COI Ne67 r. Tomcka. YTBepxkaen 18.11.2015r.

Peanuzanus nporpammbl o MareMaTuKe 00eCreUnBaeT OBJIAICHUE KIIOUEBBIMU KOMIIETEHIIUSAMHU, COCTABIISIOUIMMHI OCHOBY AJIs
CaMOpa3BUTHS U HEMPEPBHIBHOTO 00Pa30BaHUs, EIOCTHOCTh OOIIEKYIBTYPHOT0, TUYHOCTHOT'O U TIO3HABATEILHOTO Pa3BUTHUS
JMYHOCTH 00YYarOIIHUXCS.



B nporpamme 1o matemMaTuKe y4TE€HbI UAEH U MOJ0KeHUs «KoHlenuun pa3BuTus MaTeMaTHYecKoro oOpazoBanus B Poccuiickoit
®denepanun». B coOOTBETCTBUM C HA3BaHUEM KOHIICTIIIMM MaTeMaTH4YeCKoe 00pa3oBaHue J0HKHO, B YACTHOCTH, PEIlIaTh 3a/1auy
oOecrieueHus HeOOXOAMMOTO CTpaHe YKclia 00yJarouuXxcs, MaTeMaTH4YeCcKasi OAr0TOBKA KOTOPBIX TOCTaTOYHA JJIs
POJOJKEHUsT 00pa30BaHUs MO Pa3TUYHBIM HAIIPABIECHUSM, BKIIIOUAsl MPENOAaBaHUE MaTEMAaTUKH, MATEMAaTUUECKHE
UCCleIoBaHus, paboTy B chepe HHPOPMAIIMOHHBIX TEXHOJOTUM U JPYTHUX, a TaKKe 00ecreueHus sl KaxA0ro 00y4aronerocs
BO3MOKHOCTH JIOCTH)KEHHUSI MaTEMAaTUUECKOM MOJITOTOBKU B COOTBETCTBHH C HEOOXOAUMBIM €My ypoBHEM. VIMEHHO Ha pellieHne
ATUX 33/1a4 HalleJIeHa NporpaMma 1o MaTeMaTUKe YIriIyOJIEHHOTO YPOBHS.

B snoxy nudpoBoii Tpanchopmanuu Becex chep 4eT0BEUECKOUN IEATETbHOCTH HEBO3MOYKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM

YeJI0BEKOM 0€3 XOpouieil MaTeMaTUYeCKO MOJATOTOBKH. DTO 00YCIOBIEHO TEM, YTO B HALIU JTHH PACTET YUCIIO CIENUATBHOCTEN,
CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM MaTEMATUKU: U B chepe IKOHOMUKH, U B OM3HECE, U B TEXHOJIOTMYECKUX
00JacTsX, U JJaxke B TyMaHUTapHBIX cepax. Takum oOpa3zom, Kpyr 0OydaroMIuXcs, JUIsl KOTOPBIX MaTeMaTHKa CTAHOBUTCS
3HAUYUMBIM MIPeAMETOM, (PyHAaMEHTOM 00pa30BaHus, CYIIECTBEHHO paciiupseTca. B Hero BXOsAT HE TOJIBKO 00ydJarouecs,
TJIAaHUPYIOIIKME 3aHUMAThCSl TBOPUECKON U UCCIIEI0BATENILCKOM paboTOM B 00JaCTH MaTeMaTUKu, HH(DOpMaTUKU, HU3UKH,
SKOHOMMKH U B JIPyTUX 00JIACTSIX, HO U T€, KOMY MaTeMaTuKa Hy>KHa JIJIsl UCTIOJIb30BaHUs B TPO(eCcCcusx, He CBSI3aHHBIX
HETNOCPEACTBEHHO C HEW.

[TpuxnanHas 3Ha4MMOCTh MAaTEMAaTUKH O0YCIIOBIIEHA TEM, YTO €€ MPEAMETOM SIBIISIOTCS (QyHIaMEHTaIbHbIE CTPYKTYpPBbI HAIIETO
MUpa: MPOCTPAHCTBEHHBIE (POPMBI U KOJTUYECTBEHHBIE OTHOIICHUS, (YHKIIMOHATHHBIEC 3aBUCUMOCTH U KaTerOPUH
HEONpeAeNEHHOCTH, OT IPOCTEHIIINX, YCBAUBAEMBIX B HETIOCPEICTBEHHOM OIBITE, 10 TOCTATOYHO CIIOKHBIX, HEOOXOTUMBIX JIJIS
Pa3BUTHS HAYYHBIX U TEXHOJOTHYECKUX UACH. be3 KOHKpETHBIX MaTeMaTUUECKUX 3HAHUH 3aTPyIHEHO IOHUMaHKUE MPUHIIUIIOB
YCTPOMCTBA U UCIIOJIB30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUSATUE U MHTEPIIPETALIMS Pa3HOOOPa3HOM COLIMAIIBHOM,
HYKOHOMUYECKOW, MOIMTUIECKON HHPOopMaInu, ManodpPeKTHBHA MOBCETHEBHAS MTPAKTHYECKAsI e TEIBHOCTh. BOo MHOTHX
cdepax mpodecCHOHATHHON ACSITETFHOCTH TPEOYIOTCSI YMEHUS BBITIOTHITH PACUEThI, COCTABIIATH ATOPUTMBI, TPUMEHSTh

(b opMyIIbI, MPOBOIUTH TEOMETPUIECKIE U3MEPEHUS U TIOCTPOSHUS, UNTaTh, 00padaThiBaTh, HHTEPIPETUPOBATH U MPECTABIIATh
uH(pOpMaIMIo B BUJIE TaOIHII, TUarpaMm U rpadMKoB, MOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITHH.
OnHOBPEMEHHO C pacHIMpeHueM cep NPUMEHEHUs MaTEMaTHUKU B COBPEMEHHOM 001IecTBE BCE OoJiee BaKHBIM CTAHOBUTCS
MaTEeMaTHYECKUN CTUIIb MBIIIJICHUS, TPOSBIIAIOIIMIACS B ONpEAeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce usyueHus
MaTEeMaTHKHU B apceHas MPUEMOB U METOIOB MBIIIICHUS YEJIOBEKa ECTECTBEHHBIM 00pa30M BKIIIOUAIOTCA MHAYKLIMS U AeTyKIU,



000011eHIE ¥ KOHKPETU3aLUsl, aHAJIN3 U CUHTE3, KJlacCu(UKALUA U CUCTEMaTh3alusl, abctparupoBanue 1 aHajaorusi. OObeKThI
MaTeEMaTUYECKUX YMO3AKIIOUEHHM, TpaBUia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX TOCTPOCHUH,
CIIOCOOCTBYIOT BbIpaOOTKE YMEHUS (OPMYIUPOBATH, 0OOCHOBBIBATH U JOKA3bIBATh CYKJEHUS, TEM CAMbIM (DOPMHUPYIOT
JIOTUYECKUM CTUIIb MBIIUIEHUS. Beaymias posib mpUHAIEKUT MaTEMATUKE B (POPMUPOBAHUH AJITOPUTMUYECKON KOMITOHEHTBI
MBILLUIEHNS U BOCIIUTAHUU YMEHUM EWCTBOBATH 10 33JaHHBIM aITOPUTMaM, COBEPIIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh
HOBBIE. B mporiecce perienus 3aj1a4 — OCHOBBI JIsl OpraHU3aluu y4eOHOM 1eATeIbHOCTH Ha YPOKaX MaTeMaTUKH — Pa3BUBAIOTCS
TBOpYECKAsl U IPUKJIAJHAS] CTOPOHBI MBIIIJICHUS.

OOyueHue MaTeMaTuKe 1a€T BO3MOKHOCTb Pa3BUBATh Y OOYYAIOIINXCS TOYHYIO, PAlMOHAIBHYIO U HHPOPMATUBHYIO PEYb,

yMeHUE 0TOUpaTh HauboJee NOAXOAAIIUE A3bIKOBbIE, CHMBOJIMYECKUE, Fpa)UueCKUe CPEACTBA IJI BBIPAKEHUS CYKIECHUN U
HAIJIHOTO UX IIPEACTaBICHUS.

Heo0xoaumMbpiM KOMITOHEHTOM OOIIEH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00IIIee 3HAKOMCTBO C METOIaMuU
MO3HAHUS IEHCTBUTEIBHOCTH, MIPEICTABICHHE O MPEAMETE U METOJIE MATEMATHUKH, €r0 OTIMYUAX OT METO/I0OB €CTECTBEHHBIX U
TYMaHUTApHBIX HAyK, 00 0COOEHHOCTAX MPUMEHEHUSI MaTeMAaTHUKH VISl PEIICHNUS HAyYHbIX U MPUKIAIHBIX 3a1a4. Takum
o0Opa3oM, MaTeMaTH4YecKkoe 00pa30BaHKe BHOCUT CBOM BKJIaJ B ((OPMHUPOBAHME OOILIEH KYJIbTYphI UETOBEKA.

N3ydyeHne MaTeMaTHKU CIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEJIOBEKA, TOHUMAHUIO KPAaCOThl U U3SIECTBA
MaTEeMaTHYECKUX PacCy>KICHUM, BOCIPUITHUIO T€OMETPUUECKUX (POPM, YCBOECHUIO UEU CUMMETPHUHU.

[IpuopurernbiMu 1ensiMu o0yuenust Mmatrematuke B 10—11 kimaccax Ha yriy0iaEHHOM ypOBHE MPOAOHKAIOT OCTABATHCS:
(dbopMHpOBaHNE HEHTPAJIbHBIX MATEMAaTUYECKUX MOHATHH (UMCII0, BEJIMUKHA, TeOMEeTpUUecKas purypa, nepeMeHHas,
BEPOATHOCTb, (PYHKIIMS, IPOU3BOHAS, HHTErpail), 00ECIEUNBAIOIINX PEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO
oOpa3oBaHUs 00YUaOIIUXCS;

MOJIBEJICHUE 00YYAIOIINXCs Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3M MaTEMATHKH M OKPY>KAIOIIETO MHUPa,
MOHMMAHUIO MaTEMaTHUKU KaK 4acTH 00IIel KyJIbTyphl UeJIOBEUECTRA,;

pa3BUTHE UHTEIUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuXcsl, MO3HABATEIHHON aKTUBHOCTH, UCCIIEIOBATEIILCKIX
YMEHHM, KpUTUIHOCTH MBITIICHUS, HHTEpeca K N3YYCHUIO MAaTEeMaTHKH,

dbopmupoBanre QyHKIIMOHATFHOW MaTeMaTHUYE€CKONH TPAMOTHOCTH: YMEHHS paclio3HaBaTh MATEMAaTUIECKUE ACTIEKTHI B PEaTbHBIX
KU3HEHHBIX CUTYAIMSIX U TIPU U3YYCHUU APYTUX YIeOHBIX TPEIMETOB, MPOSBIICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH,



(I)OpMYJ'II/IPOBaTB HX Ha A3bIKC MATCMATUKU U CO3AaBATb MATCMATUYICCKUC MOJACIIN, IIPUMCHATDH OCBOCHHBIM MaTE€MaTUYE€CKUI
arrapar Iyl pCIiCHUA IIPAKTUKO-OPUCHTHPOBAHHBIX 3ad4, HHTCPIIPCTUPOBATL U OLICHUBATH INOJTYUYCHHBIC PC3YJIbTATHI.
OCHOBHBIMM JTUHUSIMH COACPKaHUA MATCMAaTUKH B 10—11 knaccax er'IY6J'IéHHOI‘O YPOBHA ABJISAIOTCA: «Yucnaun BBIYUCIICHUA,

«Anrebpa» («Anredpanyeckue BeIpaXeHUsD, « Y paBHEHUS U HEpaBeHCTBay), «Hauana MmaTemarnueckoro aHanuzay,
«I"eometpus» («I'eomeTpruueckue GUTypsl U UX CBOMCTBaY, «M3MepeHne TeoMeTpUIECKUX BEIMYNHY), «BeposaTHOCTh 1
CTaTUCTHKa». JlaHHbIE JIMHUM PAa3BUBAIOTCS MAapauIeNIbHO, KaXAasi B COOTBETCTBUM C COOCTBEHHOM JIOTHKOM, OHAKO HE
HE3aBUCUMO OJIHA OT JPYIoii, a B TECHOM KOHTaKT€ U B3auMoecTBUU. Kpome 3Toro, ux o0bequHsAET JOrn4yecKas
COCTaBJIAIOIIAsA, TPAAUIIMOHHO MPUCYIAs MAaTEMATUKE U TPOHU3BIBAIOIIAS BCE MATEMATUYECKNE KYPCHI U COAEP/KATEIBHBIE
muaun. ChopmynupoBanHoe Bo PI'OC COO tpeboBaHnEe «KyMEHUE ONEPUPOBATH MOHATUSAMU: OIIPEIEICHHIE, aKCHOMa, TEOpEMa,
CJIEJICTBUE, CBOMCTBO, IPU3HAK, J0KA3aTEIbCTBO, PABHOCUIIbHBIE (DOPMYIHPOBKU, YMEHUE (OPMYIINPOBATH 0OpaTHOE U
IIPOTHUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPBI, UCIOJIB30BAaTh METOJI MaTEMAaTUYECKON MHIYKIUH,
ITPOBOAUTH JOKA3aTENbHBIE PACCYKICHHS IIPU PEIICHUH 33/1a4, OLICHUBATH JIOTUYECKYIO MPABUIBHOCTD PACCYKIEHUMD)
OTHOCHUTCS KO BCEM Y4EOHBIM KypcaM, a pOpMUPOBAHUE JIOTHUYECKUX YMEHUN pacipeiesieTcsi o BCEM rofaM oOydeHHs Ha
YPOBHE CpPEIHETr0 00IIero 00pa3oBaHMUs.

B cootBetcTBUM ¢ DI'OC COO MatemaTuka siBisieTcst 00s3aTeIbHBIM MIPEAMETOM Ha JJAHHOM YpOBHE 00pa3oBanusi. HacTosimein
MPOTpaMMOi 10 MaTeMaTUKeE MpeayCMaTpUBaETCI U3ydeHue yueOHoro npeamera «MaremaTrukay B paMKax TPEX Y4eOHBIX
KypCOB: «AJreOpa 1 HayaJla MaTeMaTUYECKOro aHainuza», «I'eomeTtpusi», «BeposaTHOCTh U cTaTucTUKa». DopmMupoBanue
JIOTUYECKUX YMEHUN OCYIIECTBISCTCS Ha MPOTSHKEHUU BCEX JIET 00yUYeHHUsI Ha YPOBHE CpeIHEro o0Iero oopa3oBanusi, a
AJIEMEHTHI JIOTUKHU BKJIFOYAIOTCS B COACPIKAHUE BCEX HA3BAHHBIX BBIIIE YU€OHBIX KYPCOB.

OO6111ee KOJMYECTBO YACOB, HAIIPABJICHHBIX HA M3yUYCHHE MAaTEeMAaTHKHU Ha yrityOieHHoM ypoBHE — 544: B 10 kimacce — 272 gaca (8

4acoB B Helelo), B 11 kitacce — 272 yaca (8 4acoB B HEJIEIIO).



Il. IJAHUPYEMBIE PE3YJIbTATBHI OCBOEHUS ITPOTI'PAMMBI 110 MATEMATHUKE HA YPOBHE
CPEJHETI'O OBHIET'O OBPASOBAHUA

JINYHOCTHBIE PE3YJIBTATBI
1) rpamaaHCKOro BOCIIMTAHMS:
c(hOpMHUPOBAHHOCTh TPAKIAHCKON TO3UIIMU O0YYAIOIIETOCsl KaK aKTUBHOTO M OTBETCTBEHHOI'O WI€HA POCCUICKOro 00I1eCTBa,
MpEe/ICTaBICHUE O MATEMAaTUIECKUX OCHOBAX (P)YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHUHN, IPOIEAYp TPaxTaHCKOTO
oO1ecTBa (BbIOOPHI, ONPOCHI U IPYTO€), YMEHUE B3AMMOJIEHCTBOBATH C COI[UATIbHBIMUA HHCTUTYTaMHU B COOTBETCTBUH C HX
(YHKIUSAMHY 1 HA3HAUYCHUEM;
2) NaTPUOTUYECKOT0 BOCTIUTAHMS:
c(hOPMHUPOBAHHOCTh POCCUMCKON IPakTaHCKOW UIEHTUYHOCTH, YBAXKEHUS K MMPOILJIOMY U HACTOSIIIEMY POCCHICKOMN
MaTE€MAaTHUKH, LIECHHOCTHOE OTHOIIEHHE K JOCTUKEHUSAM POCCHUICKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUUYE€CKOM IIKOJIbI,
HCIIOJB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
OCO3HaHUE JYXOBHBIX IEHHOCTEN POCCUIICKOr0 Hapoia, CPOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3STUYECKOTO MOBECHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JOCTUKEHUN HAYKH U ACATEIbHOCThIO YUEHOT0, OCOZHAHUE JIMYHOTO BKIJIA/1A B
MOCTPOCHUE YCTONYHUBOIO OYyIIETro;
4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:
ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAs SCTETUKY MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHHH,
paccyxaeHu, BOCIPUUMUYUBOCTh K MATEMATUYECKUM aCIIeKTaM Pa3JIMUHbIX BUJIOB UCKYCCTBA;
5) pu3uUecKOro BOCIMTAHMS:
c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHATh MaTEMAaTUUECKHE 3HAHUS B MHTEPECAX 3/I0POBOI0 U 0€30MacHOro 00pasa >Ku3HH,
OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBINA PEXXHUM 3aHATUN U OTJIbIXA, PETYIISIpHAS
(du3nUeckas akTUBHOCTD ), (PU3UUECKOE COBEPUICHCTBOBAHUE MIPU 3aHATUAX CIOPTUBHO-03I0POBUTEIBHOM 1€ATEIbHOCTBIO;
6) TPy10BOr0 BOCIMTAHUS
TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTH TPYAOII00Us, UHTEPEC K pa3IMUHbIM chepam NpodhecCuOHATbHON 1eITeTbHOCTH,

CBSI3aHHBIM C MATEMATHKOUN U €€ MPUIIOKEHUSIMH, YMEHUE COBEPIIIATh OCO3HAHHBIN BHIOOP Oyyiiei npodeccuu u
peann30BbIBATH COOCTBEHHBIC KU3HEHHBIE TJIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MAaTEMaTHYECKOMY 00pa30BaHUIO U



CaMOO6p8,30BaHI/II-O Ha IIPOTAXKCHUU BCEH KU3HHU, TOTOBHOCTb K AKTUBHOMY Y4YaCTHUIO B PCIICHUH IIPAKTHUYCCKHUX 3ada4
MaTeMaTHYECKOM HaITpaBJICHHOCTH,

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTH IKOJOTHUYECKON KYJIbTYpbI, IOHUMaHHUE BIUSHUS COLIMATbHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSHUE
IPUPOJIHOM U COIMAILHOM CpeJibl, 0CO3HAHKE INI00ATILHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIeM, OpUEHTAIU Ha IPUMEHEHHE
MaTeMaTHUYECKHUX 3HAHUH 715 pelIeHMs 3a/1a4 B 00JIaCTH OKPY>KAIOIIEN Cpe/ibl, JIaHUPOBAHUE MMOCTYIKOB U OLIEHKH UX
BO3MOKHBIX MTOCIEACTBUAN JJI1 OKPYKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH U OOLIECTBEHHOW MTPAKTHUKH,
NOHMMAaHHUE MAaTEMaTHUECKON HAyKU KaK cepbl UETOBEUECKOMN NeATENbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH ISl pa3BUTHUS
LMBUIN3AI1H, OBJIA/ICHUE SI3bIKOM MAaTEMAaTUKHU U MaTEMaTHYECKOM KyJIbTYypOU Kak CpeJCTBOM IMO3HAHUSI MUPA, TOTOBHOCTh
OCYIIECTBIISITh MPOEKTHYIO U UCCIEI0BATEIbCKYIO NEATENbHOCTh MHIMBUYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

B pe3ynbTaTe u3ydyeHus MaTeMaTUKU HAa YPOBHE CPEIHEro o01iero oopazoBanus y oOydaronierocs 0y1yT cpopMHpOBaHBI
MO3HABATENIbHBIC YHUBEPCAbHBIC yueOHbIC ACHCTBHSI, KOMMYHHUKATUBHBIC YHUBEPCATIbHBIC YUCOHbIE IEHCTBUS, PEryISITUBHBIC
YHHUBEpCaIbHbIC yueOHbIE IEWCTBUSA, COBMECTHAS JESATEIbHOCTD.

ITo3HnaBaTebHbIE YHHMBeEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3oBble 1ornueckue aeiicTBU:

BBISIBJISITH M XapaKTEPU30BaTh CYIIIECTBEHHBIE TPU3HAKN MaTEMaTHIECKUX 00BEKTOB, MOHATHH, OTHOIIEHUI MEXKIY MOHITHSIMH,
bopMyIIMpoBaTh ONpPEEIICHUs TOHITUI, YCTaHABINBATh CYIIECTBEHHbIN MPU3HAK KiIaccu(UKaIMi, OCHOBAHUS AJi1 00001eHUsS
Y CPaBHEHUS, KPUTEPUHU MPOBOJIMMOTO aHATIN3a;

BOCIPUHUMATh, POPMYIUPOBATH U MPEe0OPa30BBIBATH CYXKJICHUS: YTBEPAUTEIbHbIC U OTPUIATENbHbIC, EAMHUYHBIC, YACTHBIEC U
oO11ue, yCIOBHBIE,

BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEUHs B (pakTax, JaHHBIX, HAOTIOJCHUSIX U
YTBEPXKACHUSIX, IpeularaTb KPUTEPHUH [Tl BHISIBIICHUS! 3aKOHOMEPHOCTEN U MPOTHUBOPEUHIA;



JIeNIaTh BBIBOJIBI C UCIIOIB30BAHUEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH 110
aHaJIOTUH;

IPOBOJUTH CAMOCTOATENBHO J10KA3aTEIHCTBA MATEMATUYECKUX YTBEPKIACHUHN (TIPSIMbIE U OT MPOTUBHOTO), BHICTPAUBAThH
apryMeHTaIuIo, IPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIbI;

BBIOMpATH CIIOCOO pelieHus ydeOHOU 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHNs, BEIOMpPATh HanboJiee MOAXOASAIIMM ¢

y‘IéTOM CaMOCTOATCIIbHO BBIJACICHHBIX KpI/ITepI/ICB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKUI HHCTPYMEHT MO3HAHUSA, (POPMYJIUPOBATH BOIIPOCHL, (PUKCUPYIOIINE
MIPOTUBOPEYHE, MPOOIEMY, YCTAHABIMBATH HCKOMOE U JaHHOE, (POPMUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOO MO3UIIUIO,
MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENIEHO CIUTAHUPOBAHHBIN SKCIEPUMEHT, HCCIEOBAHUE 10 YCTAHOBJIEHHIO OCOOEHHOCTEM
MaTeMaTUYeCKOro 0ObEKTA, SIBJICHUS, IPOLECCa, BBISIBICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTAMHU, SBICHUIMU, IPOLECCAMU;
CaMOCTOSATENbHO (POPMYIHPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3YJIbTATAM MPOBEAEHHOTO HAOJIIOICHHUS, UCCIEA0OBaHUS,
OLICHUBATh JOCTOBEPHOCTb MOJTYUYEHHBIX PE3YJIbTATOB, BEIBOJAOB U 0000LIEHUN;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKKE BBIABUTATH IPEAIIOIOKEHNS O €r0 PA3BUTHUH B HOBBIX YCIIOBUSAX.
PabGora c nndpopmanueii:

BBISBJIATH 1e(pULNTHI MH(OPMALIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIIPOC U JUIS pELICHUS 3a/1a4H;

BbIOMpATh MHPOPMALIHIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAIU3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATD
MH(GOPMaLIMIO Pa3INYHbIX BUIOB U (YOPM IpeCTaBICHMUS;

CTPYKTYpUPOBaTh HHGOPMALINIO, IPEICTABIISATH €€ B PA3IMUHBIX (JopMax, WITIOCTPUPOBAThH TpadUuecKH;

OLIEHMBATh HaAEKHOCTh HH(OPMALIUY IO CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUS:

BOCIIPUHUMATh U (POPMYITUPOBATH CYKIACHHS B COOTBETCTBUH C YCIOBHUSIMU U 1EJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO
BBIPAXaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U MIUCbMEHHBIX TEKCTAX, AAaBATh MOSICHEHUS 110 X0y PELICHUS 3a7a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B X0J1€ 00CYXIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBbI, MPOOJIEMBI, pelIaeMoi 3a/1a4u, BbICKa3bIBaTh UIEH,
HallEJICHHBIE Ha MMOUCK PEIICHHUS], COMTOCTABIATh CBOM CYXKIEHUS C CY>KIECHUSIMHU JPYTUX YYaCTHUKOB JUanora, 0OHapyK1UBaTh
pas3inyure ¥ CXOJICTBO MO3UILINNA, B KOPPEKTHOM (popme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,;



IPEACTABIIATh PE3yJbTaThl PEIICHUS 3aa4H, SKCIIEPUMEHTA, UCCIICIOBaHUS, IPOCKTA, CAMOCTOATEIIBHO BRIOMpaTh (popMar
BBICTYIUICHHUSA ¢ YYETOM 3aJ1au MIPE3CHTAIIMH U OCOOCHHOCTEH ayIMTOPHHU.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE TeiiCTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILICHHS 3aJ1au, BHIOUPATh CIIOCO0 PeIIeHHs C YUETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX

BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH BAPUAHTHI pEelICHUMN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJICTh HABbIKAMU [MO3HABATEIILHON PeICKCUN KaK OCO3HAHMS COBEPIIAEMbIX JEHCTBUNM U MBICIIUTEIBHBIX MMPOIIECCOB, UX
PE3yNbTATOB, BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoIIecca U pe3yibTaTa PEeIIeHUs MaTeMaTHIeCKON 3a/1a4Hu;
MIPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEUICHUH 3a]1a4l, BHOCHTh KOPPEKTHUBHI B JEATEIHHOCTh HA OCHOBE
HOBBIX 00CTOSATEILCTB, JAHHBIX, HAMJICHHBIX ONMTUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIIOBUSIM, OOBSICHATH IPUYUHBI JOCTHKEHUS UM HETOCTHIKCHUS PE3yJIbTaTOB
NeSATEeIPHOCTH, HAXOIUTh OMMOKY, AaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOM M MHIUBUAYATHHOW paOOTHI PU PEIICHUH YUEOHBIX 3a]a4, IPUHUMATH
11€JTb COBMECTHOM JIEATEIbHOCTH, IJIAHUPOBATH OPTAHU3AIMI0 COBMECTHOM pabOThI, paclpeiesiaTh BUIbI pabOT, TOTOBAPUBATHCA,
00CyX1aTh MPOIIECC U pe3yIbTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMNIOBBIX (hopMax paboThl (00CYKIeHUsI, 0OMEH MHEHUM, «MO3TOBbIE IITYPMbD) U UHBIE), BBITIOJHATH CBOIO
4acTh pabOTHI U KOOPJMHUPOBATH CBOM JICUCTBUS C IPYTMMHU YWICHAMH KOMaH/Ibl, OIICHUBATh Ka4€CTBO CBOETO BKJIaJa B 00N
MPOJIYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUA.

MNPEAMETHBIE PE3YJIBTATDI ocBoenus denepanbHOi paboueit mporpaMmbl 10 MaTeMaTHKE MIPEACTABICHBI IO TO/1aM

OoOy4eHHS B paMKax OTJEIbHBIX yUeOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3jieliax HACTOSIIEH MPOTPaMMBI.



1. PABOYAS ITPOI'PAMMA YUYEBHOTI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A»

HOACHUTEJBHASA 3AIINCKA
VY4eOnblii Kypc «Anredpa U Havyajla MaTEMaTUYECKOTO aHaJIu3a» SBJSETCA OAHUM U3 HanOoJiee 3HAYMMBIX B POTpaMMe
CpelHero o01ero oopazoBaHus, MOCKOJIbKY, C OJJHOW CTOPOHBI, OH 00ECIIEYUBAET HMHCTPYMEHTANIbHYIO 0a3y JJi U3y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOM CTOPOHBI, POPMUPYET JOTUIECKOE U aOCTPAKTHOE MBIIIICHUE O0YJAIOITUXCS Ha
YPOBHE, HEOOXOIUMOM JIJIs1 OCBOEHUS UH(GOPMATUKH, OOIIIECTBO3HAHUSI, HCTOPUHU, CIOBECHOCTU U IPYTUX AUCHUIUIMH. B pamkax
JAHHOT'O Y4eOHOTO Kypca 00y4aroluecs: OBIaJeBalOT YHUBEPCATbLHBIM S3bIKOM COBPEMEHHOUM HayKH, KOTOpas (hopMyIHpyeT
CBOU JJOCTHKEHHUS B MaTEMaTHUECKOH (hopme.
VYueOHbIil Kypc anreOpbl 1 Hauall MAaTEMAaTUYECKOT0 aHaIK3a 3aKJIa/IbIBA€T OCHOBY JJIsl YCIEITHOTO OBJNAJCHUS 3aKOHAMU
(bu3uKM, XUMUHU, OMOJIOTHH, TOHUMAHUS OCHOBHBIX TEHJICHIIMM pa3BUTHS IKOHOMUKH U OOILIIECTBEHHOM KU3HU, MO3BOJISET
OPUEHTUPOBATHCA B COBPEMEHHBIX IIU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO HCIOIL30BaTh UX JJISI TaJIbHEHUIIIETO
oOpa3oBaHUs U B IOBCEIHEBHOM *U3HU. B TO ke Bpems oBliajieHne aOCTPaKTHBIMU U JIOTUYECKUA CTPOTUMHU KOHCTPYKITUSIMU
anreOpbl 1 MAaTEMATUYECKOTO aHAIN3a Pa3BUBACT YMEHHUE HaXOIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBAThH UCTUHHOCTD, TOKA3bIBATh
YTBEPKJICHUSI C IOMOIIbIO UHAYKITUU U PACCYKIaTh IETyKTUBHO, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIIHIO,
abCTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIIJICHUE.
B xone uzyuenuns yueOHOro Kypca «Anredpa u Hayalla MaTeMaTUIeCKOTo aHaln3a» 00yJaroIuecs MOJIy9atoT HOBBINA OMBIT
pelIeHns NPUKIaAHbIX 3a7a4, CAMOCTOATEIBHOTO TOCTPOCHHSI MATEMATHUYECKUX MOJEJEH pealibHbIX CUTYallUi, HHTEPIPETALINU
MOJTYYEHHBIX PEIICHUHN, 3HAKOMSATCS C IPUMEPAMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U UCKYCCTBE, C
BBIJIAIOIIUMUCS MAaTEMATUUECKUMU OTKPBITUSAMH U UX aBTOPAMHU.
VYueOHbIit kypc 00J1a1aeT 3HAUMTEILHBIM BOCIIUTATEIBHBIM MOTEHITUATIOM, KOTOPBIN peain3yeTcs Kak uepe3 yueOHbIN MaTepual,
CIOCOOCTBYIOIINM (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUSI, TaK U Yepe3 crenuduky yueOHO! AesaTeIbHOCTH, TpeOyrolen
MPOJIOJIKUTEILHON KOHIICHTPAIIMU BHUMAaHUSI, CAMOCTOATEIIBHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 3a MOJYYSHHBIN
pe3ynbTar.
B ocHoBe MeToauku o0ydeHus aaredpe v HauajaM MaTeMaTUYeCKOro aHaIu3a JISKUT JeATeIbHOCTHBIM MPUHIUI O0yUYEHUS.
B ctpykType yaeOHOTO Kypca « Anrebpa u Hayajla MaTeMaTHUYECKOTO aHATTN3a» BhIIENIEHBI CIICAYIOIINE COAEPKATeIBLHO-

MeToanYecKue JIMHUN: «Yncna u Beraucienusy, « OyHkunn u rpa@ukny», «YpaBHEHUS U HEpaBeHCTBa», «Hadana
MAaTEMATUYECKOTO aHAIN3a», «MHOKECTBA U JIOTHKa». Bce OCHOBHBIE COAEPKATETBHO-METOANYECKUE JIMHUU U3Y4YarOTCs Ha



NPOTSHKEHUU JIBYX JIET 00Oy4EHHsI Ha YPOBHE CpEHEro o01ero 00pa3oBaHusi, €CTECTBEHHO JTOMOJHSS IPYT APYTa U MOCTENEHHO
HACBIIIAACh HOBBIMU TEMaMU U pazzenamu. [laHHbIN ydeOHbINH KypC SIBISETCS MHTErPAaTUBHBIM, TOCKOJIBKY 00BEIUHSET B cebe
coJiepKaHUE HECKOJIbKUX MaTeMaTUYECKUX TUCIUILIMH, TAKUX KaK alredpa, TPUrOHOMETPH S, MaTeMaTUYECKUM aHaIn3, TEOPHs]
MHOKECTB, MaTEMaTU4eCKas Joruka u apyrue. [1o Mmepe Toro kak o0yyaromuecs 0BiIaJeBaroT BCE 00jiee IUPOKUM
MaTeMaTUYECKHUM aIiapaToM, Y HUX TOCIE0BATEIIBHO (POPMHUPYETCS U COBEPIICHCTBYETCSI YMEHUE CTPOUTH MATEMATHIECKYIO
MOJIEb PeaibHOM CUTYyaIluu, TPUMEHSITh 3HAHUS, TTOJIyYEHHBIE TTPU U3YUYEHUU YUYEOHOTO Kypca, JIsl pEIICHHUS] CAaMOCTOSITEIbHO
chopMyIUPOBAHHONW MaTeMaTUYECKON 3a/1ayH, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

ConeprxatenbHO-METOauYeCKast TUHUS «Hucna v BEIYUCICHHS 3aBepiIaeT (GOpMUPOBAHIE HABBIKOB MCTIOIb30BAHUS
NEeUCTBUTEIBHBIX YKCEI, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOTO 00111eT0 0OpazoBanus. Ha ypoBHe cpeanero o0iiero
oOpa3oBaHus 0c000€ BHUMaHHE YACISICTCS (OPMHUPOBAHNIO HABBIKOB PAIIMOHATBHBIX BEIYHCIICHUN, BKIIFOYAIOIINX B Ce0s
WCITOJIB30BAaHUE PA3JIMYHBIX (POPM 3aMKCH YMCIIa, YMEHUE JeNaTh MPUKHUAKY, BRITTOJHATH MPUOIMKEHHBIC BEIYHCICHNUS,
OIICHUBATh YHMCJIOBBIE BBIPAXKEHUS, pa0OTaTh C MAaTEMaTUYECKUMU KOHCTAHTaMU. 3HAKOMBIE 00YUYaIOIIMMCSI MHOKECTBA
HATypaJbHBIX, IEJIBIX, PAIMOHATBHBIX U ICUCTBUTEIIBHBIX YMCET TOMOIHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHcell. B kaxmom u3
ATUX MHOXECTB PACCMATPHUBAIOTCS CBOWCTBEHHBIC MY CHEIM(UUYECKUE 33141 U OTIepalluu: JISJICHUE HAIleNI0, OTIEPUPOBAHKE
OCTaTKaMHU Ha MHOKECTBE II€JIbIX YHCEN, 0COObIE CBOMCTBA PAIIMOHATLHBIX U UPPAMOHATIBHBIX YHCEIl, apu(METUIECKUE
orepalyy, a TaKKe U3BJICUEHNE KOPHS HATYpaJIbHOM CTETIEHU Ha MHOKECTBE KOMIUIEKCHBIX uucen. biaronaps
MOCJIEIOBATEILHOMY PACHIMPEHUIO KPYTra UCTIOJIb3YyEeMbIX YUCET M 3HAKOMCTBY C BO3MOXKHOCTSIMU WX MPUMEHEHHUS JIJIs1 PEIICHUS
Pa3ITUYHBIX 337249 GOPMUPYETCSI IPECTABICHUE O SIMHCTBE MATEMATHKHU KaK HAYKH M €€ POJIM B IOCTPOSHUN MOJCIICH
peaJbHOro MUPA, MUPOKO UCIIOIB3YIOTCS 0000IEHNE U KOHKPETU3AIIHUS.

Jluaust «YpaBHEHUS U HEPABEHCTBa» pealn3yeTcs Ha MPOTSHKEHUH BCero 0OyYeHUs Ha YPOBHE CPEIHETO0 00111ero o0pa3oBaHms,

MOCKOJIBKY B Ka)X7IoM pazzene [IporpamMmbl MpeaycMOTPEHO pellieHre COOTBETCTBYIONINX 3a/1a4. B pe3ynbTaTte oOyuaromuecs
OBJIAJIEBAIOT PA3TMYHBIMU METOIAMH PEIICHUS PALIMOHATIBHBIX, UPPALMOHANIBHBIX, TOKA3aTEIbHBIX, JOrapu(MUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHUM, HEPABEHCTB U CUCTEM, a TAK)KE 3a7a4, COAEpKaIUX rmapameTpsl. [lonydeHHble yMeHMs
HIMPOKO UCIIOJIBb3YIOTCS MPH UCCIEI0BAaHUHU (PYHKIIMM ¢ TOMOIIbIO MPOU3BOAHOM, MPU PELICHUH MPUKJIAIHBIX 33]a4 U 33]a4 Ha
HAXO0X/I€HWE HAauOOJbIINX U HAUMEHBIINX 3HaUeHUN QyHKUMU. JlaHHas coaeprkaTenbHas JMHUS BKIIOYAET B CE0sl TakKe
(dbopMHUpOBaHNE YMEHUHN BBIOJHATH PAcYEThl IO PopMysiaM, MpeoOpa30BaHMs palluOHATBHBIX, UPPALIMOHAIBHBIX U



TPUTOHOMETPUUECKUX BBIPAXKEHUH, a TAK)KE BBIPAXKEHUH, COJIEpKAIIUX CTETIEHH U JorapudMel. biaronaps uzydenuro
anredpanveckoro Marepuasa IporucXoIuT AaJIbHEHIee Pa3BUTHE alITOPUTMUYECKOTO U aOCTPAKTHOT'O MBIIIICHHUS
oOyuaronuxcsi, POpMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXKICHUHN, pabOThl C CAMBOJIbHBIMU (DOpMaMu, IPeICTaBICHUS
3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BHJI€ PABEHCTB M HEPaBEHCTB. Anredpa npeanaraet 3Qp¢GeKTUBHbIE HHCTPYMEHTHI JIs
pEeLIECHNs MPAKTUYECKUX U €CTECTBEHHOHAYYHBIX 3a7a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KakK S3bIKa HAYKH.

ConepxaTenpHO-MeToAndecKast IUHUSA «DYHKIIUK U rpad)MKI» TECHO NEpEIUIeTaeTCs ¢ APYTUMH JIMHUSAMH Y4e0HOTO Kypca,
MTOCKOJIPKY B KAKOM-TO CMBICIIC 33J1aéT MOCIICIOBATEIFHOCTh U3yUeHUS MaTepuaia. M3yueHne cTerneHHoM, moKa3aTeIbHOM,
norapu(hMUIECKON U TPUTOHOMETPUUICCKUX (YHKIIUHA, UX CBOMCTB M rpadMKOB, UCIIONh30BaHNE (DYHKITMH JIJIS PEIICHUS 3a/1a4 U3
JIpYTUX YIeOHBIX MPEIMETOB M peabHOM KM3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAIM30M, TaK U C PEIICHUEM
ypaBHEHUH U HEpaBeHCTB. [Ipu 3TOM O0IBIIIOC BHUMAHKE YACIICTCS (OPMUPOBAHUIO YMEHHUS BRIpAXKaTh (POPMYyIIaMH
3aBUCUMOCTH MEX]Ty Pa3IMYHBIMU BETMIMHAMH, UCCIIEA0BATh TIOJyUYeHHbBIE () YHKIINH, CTPOUTH UX Tpaduku. MaTtepuan 3Ton
coziep KaTeIbHON JTMHUH HAIICJICH HAa Pa3BUTHE YMEHUN U HABBIKOB, TTO3BOJISIONINX BBIPAXKaTh 3aBUCIMOCTH MEKTy BEIIMUNHAMU
B pa3IM4HON (popMe: aHATUTHICCKOMN, TpaduyecKoi U clioBecHOU. Ero n3ydyeHue crmocoOCTBYET pa3BUTHIO aJITOPUTMHUYECKOTO
MBIIUICHUS, CITOCOOHOCTH K 0000IIEHNUIO M KOHKPETU3AINH, UCIIOJIH30BAHUIO aHAJIOTHI.

ConepxatenpHas TuHHS «Havama MaTeMaTHueCcKOTo aHajanu3ay MO3BOJISIET CYIIECTBEHHO PACITUPUTh KPYT KaK MaTeMaTHYECKHUX,
TaK ¥ MPUKIIAIHBIX 3a]1a4, JOCTYITHBIX O0yJaIOIMMUMCS, TaK KaK Y HUX MOSBIISICTCS BO3MOKHOCTh CTPOUTH IPadUKU CIIOKHBIX
(GyHKIUH, OTIpeIeNIITh MX HAaMOOJIbIINEe U HAMMEHBIIINE 3HAYCHUS, BBIYUCIIATH IUIOMAAN GUTYp U 00BEMBI T, HAXOIUTh
CKOPOCTH M YCKOPEHUS MpoIieccoB. [[aHHas coqeprkaTenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXXKHOCTH MOCTPOSHUS
MaTeMaTHYECKUX MOJIeNIel peaJbHbIX CUTYaIIMH, TT03BOJISCT HAXOAUTh HAWJTydIllee pelleHUe B IPUKIIAIHBIX, B TOM YHCIIS
COIMAIBHO-PKOHOMHYECKHUX, 3a/1adax. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHYECKOTO aHAJIN3a CIIOCOOCTBYET Pa3BUTHIO
a0CTpakTHOTO, (POPMATHHO-IOTHYECKOTO U KPEaTUBHOT'O MBITIIICHUSI, POPMUPOBAHHMIO YMEHHUH pacIO3HABATh MPOSBIICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OO0yJaromuecs Y3HAIOT O BBIJAIOIINXCS PE3yJIbTaTax, MOJyUYeHHBIX B XO/I¢
pPa3BUTHS MaTEMaTUKH KaK HAyKH, U 00 UX aBTOpax.

ConeprkarenpHO-METOuYeCKast TUHUS «MHOXKECTBA 1 JJOTHKA» BKIIFOYAET B CEOS 3JIEMEHTHI TCOPUH MHOXKECTB 1

MAaTEMATUYECKOM JIOTUKHU. TE€OpETUKO-MHOKECTBEHHBIE MPEICTABICHUS IPOHU3BIBAIOT BECHh KyPC IIKOJIbHON MAaTEMAaTUKU U
MpeaiaraloT HanboJee YHUBEPCAIBHBIN S3bIK, 00bEIMHSIONINI BCE pa3/iesibl MAaTeMATHKU U €€ IPUIIOKEHHH, OHU CBA3BIBAIOT
pa3HbIe MaTEMATUIECKUE JUCITUTUIMHBI U UX MPUJIOKEHUS B eIUHOE 1ienoe. [103ToMy BaxkHO aTh BOZMOXHOCTH O0yUaoImeMycs



ITIOHUMAaThb TGOpGTHKO-MHO)KGCTBCHHLH?I SA3BIK COBpGMCHHOﬁ MAaTCMATUKHU U UCIIOJIB30BAaThb CI'o IJISI BBIPAKCHUA CBOUX MBICJICH.
I[pyrI/IM Ba’XHBIM IIPU3HAKOM MATCMATHUKU KAK HAYKHU CJIICAYCT IIPHU3HATDH CBOIZCTBCHHYIO en CTPOIroCThb 000CHOBaHHH U
CJICOOBAaHHUC OHp@I[GJIéHHI)IM IIpaBUJIaM IIOCTPOCHUA TOKA3aTCIbCTB. 3HAKOMCTBO C JIEMEHTAaMHM MaTeMaTUUECKOM JIOTUKHU
CHOCO6CTByeT Pa3BUTHIO JIOTHYCCKOT'O MBIIIIJICHUA 06yqa101u1/1xc;1, ITO3BOJIAACT UM CTPOUTHL CBOU PACCYIKJICHHA HAa OCHOBC
JJOTUYCCKUX IIPABUII, q)OpMI/IpyeT HAaBBbIKH KPUTHYCCKOI'O MBIINIJICHUA.

B yue6HOM Kypce «Anrebpa u Havajia MaTeMaTHIECKOTO aHAIN3a» IIPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICIIMPOBAHMS,
KOTOpPBIEC MPU3BAHBI CIIOCOOCTBOBATH (HDOPMUPOBAHUIO HABBIKOB MOCTPOCHUS MOJIEJIEH peasIbHBIX CUTYaAllUM, UCCIICIOBAHUS ATUX
MOJIeJIel ¢ TOMOIIIBIO amnmapara aredpbl U MaTeMaTUYECKOTO aHaIN3a, UHTEPIIPETALMY TOJYyYeHHBIX pe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXbIM U3 pa3/iesioB MPOTPaMMbI, MOCKOJIBKY BECh MaTepHall y4eOHOTO Kypca IIUPOKO UCTIOIB3YETCS IS
pelieHus NpuKkiIagHbixX 3aaa4. [Ipu perennn peaabHbIX MPAKTUYECKUX 3a7a4 00y4Jarouecs: pa3BUBal0T HAOIIOAATEIbHOCTD,
YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIL30BaTh aHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh MPOOIIEMY.
JlesATenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a/1a4 OPTaHU3YETCA B MPOLIECCE U3YUEHUS BCEX TEM
ydaeOHOro Kypca «Anredpa u Hayajga MaTEeMaTHYECKOTO aHAIIN3a.

Ha n3ydenue yueOHOro Kypca « Anredpa 1 Hadara MaTeMaTHYeCKOTO aHajn3ay oTBoauTces 272 daca: B 10 kmacce — 136 gyacos (4
yaca B Hezelno), B 11 kimacce — 136 yacoB (4 daca B HEICIIO).

COJAEPKAHUE OBYUEHUA

10 KUIIACC

Yuciia 1 BBIYUCJICHUA

Panmonansubie uynciaa. OOBIKHOBEHHBIE U IECITUYHBIE IPOOU, TTPOIICHTHI, O€CKOHEUHbIE epuoandeckue apoou. [Ipumenenue
Ipo0eii U MPOIEHTOB JIJIsl PEIICHUS MPUKIIAIHBIX 33/1a4 U3 Pa3IMYHBIX OTPACIICH 3HaHUI U peaJIbHON JKU3HHU.

JleficTBuTeNbHBIE YKclia. PalinoHanbHble U UppallMOHANIbHBIC Yncia. Apu(MeTnyecKkue onepaiuu ¢ AeHCTBUTEIIbHBIMU YHCIAMHU.
Moaynb 1eCTBUTENBHOIO Yucia U ero cBoicTBa. [IpubnmkEHHbIE BEIYMCIICHUS, TPaBUJIa OKPYTJICHUS], IPUKHUJIKA U OLIEHKA
pe3yabpTaTa BEIYMCICHUMN.

Crenens ¢ 1iensiM nokaszarenaeM. buanom Hetotona. Mcnonb3oBanue noaxoasiieid popMbl 3anucu ACHCTBUTEIBHBIX YUCET IS
pellIeHUs MPAKTUYECKUX 33]1a4 Y NMPEJICTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HATYPAJIIbHON CTENIEHU U €T0 CBOMCTBA.

CTteneHb ¢ pallMOHAIBHBIM TTOKa3aTeIeM U €€ CBOMCTBA, CTENEHb C JICHCTBUTEIIbHBIM ITOKA3aTEIIEM.



Jlorapudwm yncna. CoiicTa norapudma. [lecsiTuunbie U HaTypaJIbHbIE JIOTAPHU(PMBI.

CuHYyC, KOCUHYC, TAHT'€HC, KOTAHT'€HC YUCIIOBOI'O apryMeHTa. APKCUHYC, ApKKOCUHYC U apKTaHT€HC YHCIIOBOIO apryMEHTA.
YpaBHEHUS U HEPABEHCTBA.

ToxnaecTBa 1 ToXKAECTBEHHbIE IpeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YpaBHEHUs. PaBHOCUIIbHBIE YPAaBHEHUS U YPABHEHMSI-
ciencreus. HepaBeHCTBO, pelieHe HEPaBEHCTBA.

OCHOBHBIE METOBI PELICHUS 1ENbIX U IPOOHO-PAIMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB. MHOIOUJIEHBI OT OJJHOW NEPEMEHHOIA.
JleneHue MHOrO4YwIeHa Ha MHOTOWIEH ¢ octaTkoM. Teopema be3y. MHorounens! ¢ ueiasiMu kodpunuentamu. Teopema Buera.
[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJIEPKAINX CTENEHU U KOPHHU.

HppauroHaneHble ypaBHEHHs. OCHOBHBIE METO/IbI PEILIEHUS NPPALMOHAIBHBIX YPaBHEHUM.

IlokazarenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHHS NTOKA3aTENbHBIX YPABHEHUN.

[IpeoOpazoBaHue BbIpaXEHUI, COAEPKAIUX JTOrapu(MBbI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/bI PEIIEHUS JIOTApU(PMUUECKUX YPAaBHEHUN.

OcHoBHBIE TpuroHoMeTpuueckue popmyssl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BhIpakeHUH. Perienne
TPUTOHOMETPUUECKUX YPABHEHHUI.

Pemenne cucreM IMHEWHBIX ypaBHEHHU. MaTpHiia CUCTEMBI TMHENHBIX YpaBHEHUN. OnpenenuTens MaTpuubl 2X2, ero
r€OMETPUYECKUM CMBICII U CBOMCTBA, BBIYMCIICHUE €T0 3HAYCHHUs], IPUMEHEHUE ONPEAECITUTENS JJIsl PELICHHUs] CUCTEMBI JIMHENHBIX
ypaBHEHHU. Pellienne nmpukiagHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMBI JIMHEWHBIX YpaBHEHUM. MccienoBanme mocTpoeHHOM MOJIEIH €
ITIOMOLIBIO MATPHUIL] U ONIPEIEINUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbBHON CUTYallMH C IIOMOIIBI YPAaBHEHUN U HEPABEHCTB. [[puMeHeHne ypaBHEHUN 1
HEPABEHCTB K PEIICHUIO MAaTEMAaTHUYECKUX 3a]a4 U 3a/1a4 U3 pa3IU4HbIX 00JaCTeil HayKu U peanbHOMN )KU3HHU.

DOyHKUUM U TPaduKu

OyHKIMs, cCIoco0bI 3a1anust GyHKIMU. B3aumuo ooparueie pynkimu. Kommosumus ¢yakiuid. ['padux dyHKINN.
DneMeHTapHbIe MpeoOpa3oBanus rpaduKoB PyHKIUH.

OO6nactb onpenesieHns 1 MHOKeCTBO 3HaueHU pyHkunu. Hynu @ynkiuu. IIlpomexyTku 3HaKomocTOsTHCTBA. YETHBIE U
HeuéTHble PpyHkiuu. [lepuoanueckue pynkuuu. [IpomMexyTku MOHOTOHHOCTH (QyHKUIHMHA. MaKCUMyMbl U MUHUMYMBbI (DYHKITUY.
HauOoubiiee 1 HauMeHblee 3HauyeHus: QYHKIMKY HA POMEXKYTKE.

JIuneitnasi, kBagpaTu4yHas U ApoOHO-IHHENHAas QYHKIMU. DIIEMEHTAPHOE UCCIEA0BAaHUE U MOCTPOCHHE UX TPa(UKOB.



Crenennast GyHKIMS C HATypaJIbHBIM U IIeTBIM TIOKa3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1 rpa@uk KOpHs n-0i CTETIEHH
KaK ()YHKIIMH OOpaTHOM CTETMEHU C HATYpaJbHBIM IMOKa3aTeIeM.

[TokazaTenbHas u torapudmuydeckas GyHKINUU, UX cBoMCTBa U rpaduku. Mcnonas3oBanue rpagukoB PyHKIMI 17151 peIIeHUs]
YPaBHCHUU.

TpuroHomerpuyeckas OKpy>KHOCTb, ONIPEICJICHUE TPUTOHOMETPUYECKUX (HYHKIIUNA YUCIOBOTO apryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEATIbHBIX MpoIleccax U sBieHusX. ['paduku peaabHbIX 3aBUCUMOCTEN.

Havana MaTeMaTH4eCKOI0 aHAJIH3A

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUs NTOCIEA0BAaTEIbHOCTENH. MeTo MaTeMaTHuecKOM MHAYKIUU. MOHOTOHHBIE U
OrpaHUYEeHHbIE NTOCIIE0BATENBHOCTH. VIcTOpHSI BOSHUKHOBEHHSI MATEMAaTUUYECKOT0 aHAJIN3a KaK aHajIn3a OECKOHEYHO MaJlbIX.
Apudmernueckas U reomeTpuueckas nporpeccun. beckoneuHo yobiBaromias reomerpuueckas nporpeccusi. Cymma 0€CKOHEUHO
yOBIBAIOIIEH reOMETPUUECKON Mporpeccuu. JINHEWHbIN U SKCIOHEHIUANbHBINA pocT. Yucno e. @opMyra CI0KHBIX IPOLEHTOB.
Hcnonp30BaHne MpOrpeccuu I PEIICHHs PEAJIbHBIX 33/1a4 ITPUKIIATHOTO XapaKTepa.

HenpepsiBHble (hyHKIMH U UX cBOMCTBA. Touku pa3peiBa. AcUMNTOTHI IrpadukoB GyHKUIUNA. CBOMCTBA (PYHKIMI HEMTPEPHIBHBIX
Ha oTpe3Ke. MeTo1 MHTEepBaIOB JIJIsl pellieHUs HepaBeHCTB. [I[puMeHeHre CBOMCTB HENPEPBIBHBIX (PYHKIUHN ISl pELISHUS 3a1a4.
[lepBas u BTOpas npousBoHbie GyHKIMU. OnpeneneHnue, rTeOMETPUIECKUN U (PU3UIECKUN CMBICT TPOU3BOHON. Y paBHEHHUE
KacaTelbHON K rpaduKy GyHKIIUH.

[IpousBoaHbIC d1eMeHTapHBIX QPYHKIUH. [Ipon3BOIHASI CYMMBI, TPOU3BEACHHUS, YACTHOTO U KOMIO3UIIUN (DYHKITHA.
MHoKecTBa M JIOrMKA

MHO»XeCTBO, ONepallii HaJl MHOKECTBAMU U UX CBOWCTBA. J{narpammel Diinepa—Benna. [Ipumenenne TeopeTuko-
MHO’KECTBEHHOT0 arapara Jyisi ONMCaHUsI peasIbHbIX MIPOLIECCOB U SIBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTUX yueOHBIX
IIPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUYECKOTO OOBEKTA, CIEICTBHE, T0KA3aTeIbCTBO, PABHOCUIIbHBIE YPaBHEHUSI.

11 KUIIACC

Yuciia 1 BBIYUCICHUA

HatypanbHhbie u enplie yncna. [IpumeHeHne npu3HakoB JEIMMOCTH LEIbIX YHCEell, HAMOOJIBIINI OO 1eTuTeNb (Janee —
HO/I) u Haumensbiee oobmiee kpatHoe (nasee — HOK), octaTkoB mo Moyiito, anroputMa EBkiua aJist peieHus 3aj1a4 B eJIbIX
yuCcax.



KommekcHbie uncna. Anredpandeckas U TpPUTOHOMETpUUYecKasi (pOpMbl 3alUCH KOMIUIEKCHOTO uncia. Apudmerndeckue
orepaluu ¢ KOMIUIEKCHBIMU yuciaaMu. M300pakeHre KOMIUIEKCHBIX YMCell Ha KOOpAMHATHOM T1ockocTu. @opmyna Myaspa.

Kopnu n-oit crenenun u3 KoMIieKCHOTro yucia. [I[puMeHeHrne KOMIUIEKCHBIX YUCeNT AJis pelieHus] GU3NUeCKUX U T€OMETPUUYECKUX
3a7ad4.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CHCTEMBI-CIIEACTBUS. PaBHOCUIIbHBIE
HEpPABEHCTBA.

OT0O0p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C MOMOIIBI0 TPUTOHOMETPUUYECKOM OKpYyKHOCTHU. Perienue
TPUTOHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEHIEHUS TOKA3ATEIbHBIX U JOTapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALTUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U COBOKYITHOCTEN PAllMOHAIIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEeJIbHBIX U JOrapu(pMUYECKUX
YpaBHECHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[Ipumenenre ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUUECKHX 3a/1a4 U 3a]1a4 U3 PA3IMYHbIX 00J1acTel HAyKH U
pEAIbHOM KU3HU, UHTEPIPETALHNS ITOTYUYEHHBIX PE3YJIbTATOB.

DOyHKUUM U TPaduKu

['padux kommozunmu Gyukiuit. ['eomerpuueckre o0pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPMHATHOM TJIOCKOCTH.
Tpuronomerpuyeckue QPyHKIIUN, X CBONCTBA U TpaUKH.

['padmyeckue MeToabl peleHusl ypaBHEHUH U HepaBeHCTB. [ paduueckue MeTo bl peleHus 3a1a4 ¢ napaMeTpaMu.
Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 UCCIEA0BAHUS MTPOLECCOB U 3aBUCUMOCTEM, KOTOPbIE BOSHUKAIOT MPU PELICHUH 3a/1a4
U3 JIPYTUuX YYEOHBIX MPEIMETOB U PEAIbHON KU3HU.

Hayana MmaTeMaTH4ecKoOro aHajamsa

[IpumMeHeHre Tporu3BOAHON K HCCIEAOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxxeHue Hauboapiero u
HaWMEHBIIET0 3HAYEHU HEMPEPHIBHON (PYHKIIUM HA OTPE3KE.

[IprmeHeHne MPOU3BOIHOM JUIsl HAXOKICHHS HAWJTY4Ilero PEeICHNs B IPUKIIAIHBIX 3a/1adax, I ONPENEIEHUs CKOPOCTH U
YCKOpEHHUs mpoliecca, 3aJJaHHOro GopMysioi min rpadukom.



[TepBooOpazHasi, 0CHOBHOE CBOMCTBO MepBooOpa3HbiX. [lepBooOpasHbie anemMeHTapHbIX QyHKIUH. [IpaBuna HaxoxaeHUS
epBOOOPA3HBIX.

Nurerpan. 'eoMerpuueckuii cMpIca nHTerpaia. Beraucienue onpenenéHHoro uaTerpana mo gopmyne Herorona—Jleibnuia.
[IpumMeneHre uHTEerpana s HaxXoXISHUs TIoMa el TOCKUX (GUryp u 00bEMOB reOMETPUUYECKUX TEll.

[Ipumepsl pemiennii tudPepeHnranbHbIX ypaBHeHUH. MaTeMaTndeckoe MOIETMPOBAHKE PeaIbHBIX MPOLIECCOB C MTOMOIIBIO

muddepeHIManbHbIX YPaBHECHUH.

HNPEAMETHBIE PE3YJIBTATDBI

K xoniry o6ydyenust B 10 kiacce o0yyaromuiics Moxy4quT ClIeyIONUe IpeIMETHBIE pe3yIbTaThl 10 OTAEIBHBIM TEMaM
(dbenepanbHOl pabouell MporpaMmbl y4eOHOTO Kypca « Aliredpa ¥ Hayajla MaTEMaTUYECKOTO aHaT3a:

Yucia 1 BLIYHCTEHUA:

CcBOOOIHO ONEPUPOBAThH MOHATHUSAMU: PAIIMOHAIBHOE YMCII0, OECKOHEUHAS TEPHOIUIecKast Ipo0k, MPOIEHTHI, UPPALMOHATBHOE
YHCII0, MHOKECTBA PAIIMOHANBHBIX U ACUCTBUTEIHHBIX YHCEN, MOIYJIb JCHCTBUTEIFHOTO YNCIA,

MPUMEHSATH JPOOH M MPOIIEHTHI JJIS PEIICHUS MTPUKIAIHBIX 3a71a4 W3 PA3IMYHbBIX OTpaciiell 3HAHUHN U peaTbHOU KU3HH,
MIPUMEHSTDH MTPUOIKEHHBIC BRIYMCIICHUS, TIPABHIIA OKPYTIICHUS, IPUKUIKY M OLIEHKY PE3yIbTaTa BEIYMCICHUH;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C IIEJIBIM TIOKa3aTeNIeM, UCIOIb30BaTh MOAXOASILYI0 (OpMY 3alUCH
JEUCTBUTEIBHBIX YUCEIT JUIsl PEIICHUS TPAKTUYECKUX 33]1a4 U MPECTABICHUS JaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: APU(DMETHUUECKUI KOPEHb HATYPAJIbHON CTENICHHU;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAILHBIM MTOKa3aTelIeM;

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: JIOTApU(PM UrcIia, IECATUUHBIE U HATYPaJIbHbBIC JIOTapU(MBI,

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTA;

OTepUPOBAThH MOHITUAMU: APKCUHYC, APKKOCUHYC U apPKTAHTE€HC YHCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CcBOOOIHO OTIEPUPOBATH MOHATUSIMU: TOKIACCTBO, ypaBHEHUE, HEPABEHCTBO, PABHOCUIIBHBIE YPABHEHHUSI U YPaBHEHUS-CIICICTBHUSA,
paBHOCHUIILHBIC HEPABCHCTBA,

MIPUMEHSTD Pa3IUYHBIC METO/IBI PEIICHUS PAIMOHAIBHBIX B IPOOHO-PANIMOHATILHBIX YPaBHECHUH, PUMEHSITh METO]] MHTEPBAJIOB
IS pelleHus] HEPaBEeHCTB;

CBOOOIHO OTIEPUPOBATH MOHATUSMU: MHOTOUJICH OT OJHOW MEPEMEHHOM, MHOTOWIEH C eTbIMUA KOA(PUITUEHTAMH, KOPHH
MHOTOWICHA, TPUMEHSTD JIeJICHIE MHOTOYJIEHA HA MHOTOWIEH C 0OCTaTKOM, Teopemy be3y u reopemy Bueta mys pemenus 3anad;



CBOOOJTHO OIEPUPOBATH MOHATUAMHU: CHCTEMA JIMHEWHBIX YPaBHEHUHN, MaTPHIIA, ONIPEIETUTENb MAaTPUILIBI 2 X 2 U €ro
T€OMETPUYECKUNA CMBICIT, UCIIOIb30BaTh CBOMCTBA OMPENETUTENS 2 X 2 NIl BBIYMCIICHUS €0 3HAUCHHU s, IPUMEHSITh
OTPENEIUTEINHN JUIsl pEIICHUS] CUCTEMBI JINHEUHBIX YPaBHEHUHN, MOJIETTUPOBATH PeabHbIE CUTYAI[UU C TOMOIIBIO CHUCTEMBI
JMHENHBIX YpaBHEHUH, UCCIIEIOBATh TOCTPOCHHBIE MOJICIIN C TOMOIIBIO MATPUIL U ONPEICIUTENICH, UHTEPIPETUPOBATH
MOJIYYCHHBINA PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJIs1 TpeoOpa30BaHUs BhIPAKEHUMH;

BBIITOJIHATDH Hp606pa3OBaHI/IH YU CJIOBBIX BBIpa)KCHHﬁ, CoACPKAMMUX CTCIICHU C pallMOHAJIBHBIM ITOKA3aTCJICM;

MCIIOJIb30BaTh CBOMCTBA Jorapu(pmMoB i Mpeodpa3oBaHus JorapuMUUECKUX BbIPAKEHUN;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: UPPALMOHATIbHBIE, IOKA3aTeNIbHbIE U JOrapu(MUUECKUE YPaBHEHUS, HAXOUTh UX PELIECHUS
C IIOMOLIBIO PAaBHOCWIIBHBIX IIEPEXOA0B HIIM OCYLIECTBIISASA IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIbI AJi IPeoOpa30BaHusl TPUTOHOMETPUYECKUX BBIPAXKCHUI;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YPAaBHEHUE, IPUMEHATh HEOOXO0AUMBIE (POPMYJIBI ISl pEIICHHUS
OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJEJIUPOBATh PEAJIbHBIE CUTYallUH Ha A3BIKE areOpbl, COCTABIISATh BHIPAXKEHUS, YPABHEHHUSI, HEPABEHCTBA 110 YCJIOBUIO 3aa4H,
UCCIIE0BATh NIOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM allapaTa aareopsl.

DOyHkuuu ¥ rpapuku:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: QYHKIHUSA, CIOCOOBI 3aaHus (PYHKIIMH, B3aUMHO OOpaTHbIEC (DYHKIIMH, KOMITO3HUIIUS
GbyHKuMiA, rpa@uk GyHKIMH, BHITOIHITH 3JIEMEHTAapHbIE MpeoOpa3oBanus rpauKoB PyHKIUH;

CBOOOJIHO OIEPUPOBATH MOHATUAMM: 007ACTh ONPEACIICHNUS] © MHOXECTBO 3HaUEHUN (QYHKUUHU, HYJIU (DYHKIIMH, TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,

CcBOOO/IHO OIEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE PYHKIINU, IEpUOANYECKUE PYHKITUH, TPOMEKYTKH MOHOTOHHOCTH
(GyHKIIUM, MAKCUMYMbI U MUHUMYMBbI ()YHKIIUH, HanOOJIbIlIee U HAaMMEHbIIee 3HaUeHe (PYHKIIUU Ha IPOMEKYTKE;

cBOOO/IHO OIEPUPOBATH MOHATUSAMU: CTENIEHHAs (PYHKIUMS C HATYPAJbHBIM U LEJIbIM MOKa3aTesieM, TpaduK CTENeHHON (QYHKIUH C
HATYpaJIbHBIM U LIEJIBIM MTOKa3aTeseM, rpaduk KOpHS n-0if cTeneHu Kak QyHKIMU 0OOpaTHOM CTENEHU C HaTypaibHbIM
MIOKa3aTelIeM;

OMepUpOBaTh NOHATUAMU: JIUHEIHAS, KBaIpaTUUHAS U IPOOHO-IMHEWHAs (YHKINHU, BBIIOJHATH 3JIEMEHTAPHOE UCCIEA0BaHUE U
MOCTPOEHUE UX IPAPHUKOB;



cBOOO/IHO OIIEpUPOBATh MOHATUSAMU: NIOKa3aTeNbHas U JorapupmMudeckas GyHKIUH, UX CBOWCTBA U IpaUKu, UCIIOIb30BaTh UX
rpaduKu IS pelieHns ypaBHEHNH;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: TPUTOHOMETPUYECKAS! OKPY>KHOCTD, OIIPE/IETICHHE TPUTOHOMETPUUECKUX (PYHKIIMN
YHCJIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduKu (GYHKIUHN 7151 UCCIAEA0BAHUS IIPOLIECCOB U 3aBUCUMOCTEN NP PEIIECHUH 3a/1a4 U3 IPYTUX Y4eOHBIX
MPEeIMETOB U PEAIbHOM JKU3HU, BhIpaxaTh (POpMyIaMH 3aBUCUMOCTH MEXIY BEIIMYNHAMU;

Havaja MmaTeMaTH4eCKOI0 aHAJIM3Aa:

CBOOOJHO OIEPUPOBATH MOHATUAMU: apu(PMETHUECKas: U TEOMETPUUECKas Tporpeccusi, 0ECKOHEUHO yObIBarOIIas

reOMETpPUYECKas MPOTrPECCusl, TMHEUHBIA U AKCIIOHEHIUATIBHBIN POCT, (POpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABIECHUE O
KOHCTAaHTE;

HCITOJTB30BATh MIPOTPECCHH JIJISI PEIICHUS PEaTbHBIX 33/1ad MPUKIIATHOTO XapaKTepa;
CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: TIOCIEAOBATEIIBHOCTD, CIIOCOOBI 3aTaHHS TIOCIEA0BATEIIBHOCTEH, MOHOTOHHBIC U
OTpaHUYCHHBIC MTOCIICIOBATEIFHOCTH, TOHNMATh OCHOBBI 3apO’KICHNAS MaTeMAaTHUECKOTO aHaIM3a Kak aHaln3a 0ECKOHEUHO
MaJIbIX;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: HEMPEPHIBHBIE (PYHKITNHU, TOUKH pa3phiBa rpaduka GyHKIIUNA, ACUMIITOTHI Tpaduka
bynxmm;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: (PYHKITUS, HEMPEPHIBHAS HA OTPE3KE, MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKITUH 115
pelieHus 3a/1a4;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: TIEpBasi U BTOpas MPOU3BOAHBIC (DYHKIINH, KacaTeIbHas K TpaduKy QyHKIINN;

BBIYHCIISTH MPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMITO3UIIMU ABYX (DYHKITH, 3HATH TPOU3BOIHBIE DIIEMEHTAPHBIX
bynxumi;

MCITOJIB30BaTh TCOMETPUICCKUN U (PU3UICCKUI CMBICIT TPOU3BOAHON JUTSl pEIIICHUS 3a/1a4.

MHoxecTBa M JIOTUKA:

CBOOOTHO OTIEPUPOBATH MOHATHUSIMH: MHOYKECTBO, OTIEpaIliy HaJ MHOYKECTBAMH,

HCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar sl ONMCAaHUS PeabHBIX TIPOIIECCOB U SBJICHUH, TIPH PEIICHUH 3a7a4 13
JIPYTUX YYeOHBIX MPEIMETORB;



CBOOO/IHO ONEPUPOBATH MOHATUSAMU: ONPEACIICHUE, TEOPEMA, YpaBHEHUE-CIIEACTBUE, CBOMCTBO MaTEMaTUUYECKOIO OOBEKTA,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHHSI U HEPABEHCTBA.

K koH1y 00ydyenus B 11 kiacce oOydaromuics NOIyYUT CAEAYIOUE TPEIMETHBIE PE3YIbTAThI IO OTJEIbHBIM TEMaM
denepanbHON pabouel mporpaMMbl yueOHOTO Kypca «Anredpa 1 Hauanaa MaTeMaTHYECKOIO aHAIHU3a:

Yucia 1 BIYUCICHHUS:

cBOOO/IHO OTMEPUPOBATH MOHATUSAMU: HATYPAIbHOE U LIEJI0€ YHCII0, MHOYKECTBA HATYPAJIbHBIX U IEJBIX YHCEN, UCIIOJIb30BATh
npusHaku neaumocty nenbix uncen, HOJl u HOK naTypanbHbIX uncen [ pemenus 3a1ad, IPUMEHATh allrOpuT™M EBKIINa;
CBOOOJIHO OIEPUPOBATH IMOHATUEM OCTATKa IO MOJIYJIIO, 3alIMChIBATh HATypaJbHbIE YMCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMAX
CUUCIICHUS;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIUIEKCHBIX YUCEI, IPEACTABISATH KOMIUIEKCHBIE
YKCIa B aIreOpanyeckoil ¥ TPUTOHOMETPUUECKO (popMe, BBIIOJIHATH apu(hMETUUECKHE ONlepallii C HUIMHU 1 U300pa)xxaTh Ha
KOOPJUHATHOM TTIOCKOCTH.

YpaBHeHus U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: UPPALIMOHATIbHBIE, TOKAa3aTeNIbHbIE U JorapuMUYECKue HEPaBEHCTBA, HAXOAUTh UX
peLIeHNs C IIOMOIIBIO PABHOCUJIBHBIX IIEPEXO0B;

OCYUIECTBJISATH OTOOP KOPHEN MPHU PELICHUU TPUTOHOMETPUYECKOTO YPABHEHMUS;

CBOOO/IHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHATh HEOOXOAUMbIE (POPMYJIbI JIJISI PELICHHUS
OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPABHEHUN U HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBHUS, HAXOJUTD PELICHUS CUCTEMBI U COBOKYITHOCTEN PallMOHAIbHBIX, UPPALMOHAIBHBIX, [I0KA3aTEJIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

peliaTh palloHaIbHbIE, HPPAaLMOHANIbHBIE, TOKA3aTeIbHbIE, TOTAPU(PMUUECKHE U TPUTOHOMETPUYECKUE YPaBHEHUS U
HEPABEHCTBA, COJEPIKALLME MOLYJIU U ITApAMETPHI;

MPUMEHSTH IpauuecKue METOIbI 1JIs PEIICHHs] YPaBHEHUI U HEPaBEHCTB, a TAKXKe 3aJlay C MapaMeTpaMu;

MOJEJIUPOBAThH PEAJIbHBIE CUTYAllUU Ha S3bIKE aJIr€Opbl, COCTABIISATh BHIPAXKECHM S, YPABHEHHU S, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 33]1a4M, UCCIE0BATh MOCTPOCHHBIE MOJEIIN C UCIIOJIb30BAaHUEM aImapaTa ajqreopbl, MHTEPIPETUPOBATDH MOTYUYEHHBIH
pe3yibTar.

DYyHKIUMN U TPAPUKH:



CTPOUTH IPAPUKU KOMIO3UINU (PYHKIUHN C ITOMOILBIO 3JIEMEHTAPHOIO UCCIIETOBAHMSI U CBOMCTB KOMITIO3ULIUU ABYX (PYHKIIHIA;
CTPOUTb FT€OMETPUUECKHE 00pa3bl YpaBHEHUM U HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH;

CBOOO/IHO ONEPUPOBATh MOHATUAMU: TpaUKU TPUTOHOMETPUUECKUX (PYHKIIMIA;

IPUMEHATh (QYHKIUU JI1 MOJEIMPOBAHUS U UCCIIEI0OBAaHUS PEaIbHBIX ITPOLIECCOB.

Havyana maTeMaTH4eCKOro aHajJmu3a:

MCIOJIb30BaTh MPOU3BOIHYIO JUIS UCCEA0BaHUS (YHKIIUU HA MOHOTOHHOCTB M 9KCTPEMYMBI;

HaxXOJIUTh HauOOJIbIlIEE U HAUMEHbLIEE 3HaYEHUsI (DYHKIIMH HEPEPHIBHOW HA OTPE3KE;

MCIIOJI30BaTh MIPOU3BOIHYIO JUIsl HAXOXKACHUS HAMITYYILETrO PEMIEHUs B IPUKIIAIHBIX, B TOM YUCJIE COUUAIbHO-IKOHOMHYECKUX,
3aJa4ax, JJIs ONpeNEIeHUs] CKOPOCTH M YCKOPEHMSI ITpoLiecca, 3aJaHHOTr0 (POpMYJION Win TpaduKoM;

CBOOOJHO OIEPUPOBATH MOHATUAMMU: IEPBOOOpA3HAs, ONPEACIEHHBIA HHTErPall, HAXOAUTH NEPBOOOPA3HBIEC FJIEMEHTAPHBIX
(GyHKUMIA U BBIYUCIATH HHTErpal 1o ¢popmyne Hetorona—JleiiOHuna;

HAaXOJIUTh IJIOLIAH MIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOLIBIO UHTETPAJIA;

UMETh NPEACTABIECHUE O MATEMATHUECKOM MOJICIMPOBAHUM Ha IPUMEPE COCTaBIeHUs JU( (P epeHIINaIbHBIX YPaBHEHUM;
pelaTh NPUKIAHbIE 33Ja4l, B TOM YHCJIE COLIMAIbHO-3KOHOMUYECKOTO U (PU3UUECKOro XapaKkTepa, CpeiCTBaMU

MAaTEMAaTH4YCCKOTI'O aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
HazBanue pas3aciia (TGMBI) KomngecTBo OcHoOBHOE COACPIKAHUC OCHOBHBIC BUABI ACATCILHOCTH
qacoB 06yqa}011mxc;1
MHOX€eCTBO I[GﬁCTBHTGHBHLIX 24 MHO}KGCTBO, OIICpanuun Haza Hcnonb3oBarhb TCOPCTHUKO-

YHCEI.

Mmuoro4nensl. ParimonaasHbIE
YPaBHEHHUS U HEPABEHCTBA.
CucTeMpl TMHEUHBIX
YpaBHEHUI

MHOKECTBAMU U UX CBOMCTBA.
Juarpammel Disiepa — BeHna.
[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO amrapara Jjist
pelIeHus 3a1ay.
Pannonanbabie yncna.
OOBIKHOBEHHBIE U IECSITUYHBIC
poOu, MPOIEHTHI, OECKOHEYHBIC
NEePUOIUYECKUE TPOOH.
[Tpumenenue apobeit u
IIPOLICHTOB ISl PELICHUS
MPUKIIAIHBIX 3a]1a4.
JlencTBUTEBHBIC YUCIIA.
PanuonansHubie u
UppalOHAIBHBIE YUCTIA.
Apudmernueckue onepamm c
JNEUCTBUTEILHBIMHA YHCJIAMU.
MonyJiib JEHCTBUTEIBHOTO
YHCJa U €r0 CBOMCTBA.
[Tpubnn>KkEHHBIE BBIUMCICHUS,
paBUJia OKPYTJICHUS, IPUKUJIKA
Y OLICHKA pe3yJibTaTa

MHO’KECTBEHHBIH armapar sl ONUCAHUS
X0Ja PEUICHHS] MAaTEMAaTUYECKUX 3a]1a4, a
TaKX€ PEATbHBIX MPOILIECCOB U SIBIICHUM.
OnepupoBaTh NOHATHUSIMU: PALTUOHAIIBHOE
4yucio0, 0eCKOHEYHAas epUoguIecKast
JIpoOb, MPOIEHTHI; UPPAIMOHATBEHOE U
JNEUCTBUTEIBHOE YHCIIO; MOIYJIb
JEUCTBUTEIBHOIO YHCIIA; UCIO0JIb30BaTh
3TU MOHATHUS [PU IPOBEICHUU
pacCyXJI€HUN U JI0KA3aTEIbCTB,
MPUMEHSTH APOOU U MPOIICHTHI JJIsI
pelIeHUs PUKJIIAIHBIX 3a1a4 U3
PAa3IMYHBIX OTPACJIEN 3HAHUN U peabHOU
YKU3HU.

Hcnonbs3oBath NpuOIMKEHHbBIE
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
MPUKUJIKY U OLIEHKY pe3yJbTaTa
BBIYMCIICHUN.

[TpuMeHTh pa3nM4YHbIE METOIbl PELLICHUS
palMOHAJIBHBIX U APOOHO-PAITMOHATBHBIX
YPaBHEHUI; a TAKXKE METOJI HHTEPBAJIOB
JUISL PELICHUS] HEPABEHCTB.




BBIUMCIICHUU.

OCHOBHBIE METO/IBI PEIICHUS
HEJBIX U IPOOHO-PAIIMOHATBHBIX
YPaBHEHUI U HEPABEHCTB.
MHOro4IeHsI OT OAHON
rnepemMeHHou. Jlenenue
MHOTOYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopema be3sy.
MHOro4JIEHHI ¢ LEIBIMU

ko3 urmentamu. Teopema
Buera.

Pemenune cucrem NTMHEHHBIX
ypaBHEHU. MaTpuua cucTemsl
JIMHEVHBIX YPaBHECHUM.
Onpenenurenb MaTPUILLI 2%2,
€ro reOMETPUUECKUN CMBICIT U
CBOMCTBA; BBIYMCIICHUE €T0
3HAYCHMUS; IPUMEHEHUE
ONIPEAECTUTEIIS 1JISl PEIICHUS
CHUCTEMBI JIMHEWHBIX YPABHEHHU.
Pemenne npukiianHeix 3a1a4 ¢
MTOMOIIBKO CHCTEMBI JIMHEMHBIX
YpPaBHEHUM

OneprpoBaTh NOHATUSMHA MHOTOWIEH OT
OJIHOW MIEPEMEHHOM, Er0 KOPHHU;
IMPUMEHSITh ACICHUE MHOTOYJIEHA Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u
TeopeMy Buera i pemenuns 3anay.
OnepupoBarh MOHATUAMH: CHCTEMA
JIMHEWHBIX YPaBHEHUW, MATPHUILIA,
OIIPENEIINTENb MATPUILIBI.

Hcnonp30BaTh CBOMCTBA ONIPEACTUTENS 2
X 2 s BBIYUCIIEHUS €70 3HAYCHMUS,
IIPUMEHSTH ONPENEIUTEINN IS PEIICHUS
CHUCTEMBI JIMHEWHBIX YPABHEHUM.
MopenupoBaTh peanabHbIE CUTYalUHU C
IIOMOIIIBIO CUCTEMBI JINHENHBIX
YPaBHEHUM, UCCIIEN0BATH IOCTPOCHHBIE
MOJIEJIH C TIOMOIIBIO MaTpUIL U
OIIPENIEIIUTENIEH, UHTEPIIPETUPOBATH
MIOJTyYEHHBINA PE3YJIbTaT

OyHKIUY U TpaduKy.
CremnenHast GyHKITUS C TIETBIM
MoKazaTeyieM
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DyHKITUSA, CTIOCOOBI 3aaHUs
¢bynakuu. Bzaumuo o6patHbie
dbynakuu. KoMmmnosumus
dbynaknui. ['padux dyHKIINN.
DieMeHTapHbIe MpeoOpa3oBaHuUs

OnepupoBath MOHATUAMHA: QYHKITUSA,
crocoObI 3a7aHusl (PYHKIINUN; B3aUMHO
oOpaTHbIe (PYHKITUU, KOMIIO3UITUS
bynaknui, rpaduk GyHkImIA, 06J1aCcTh
oTIpeJIeIICHUs] 1 MHOYKECTBO 3HAUYCHUN




rpaduKoB QYHKITUH.
Ob6nactb onpesiesieHus U

MHO>KECTBO 3HAUCHUM (PYHKITUU.

Hymu ¢pyukmuu. [pomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE 1
HEYETHBIC (PYHKIINU.
[lepuonnueckue QPyHKIUU.
[TIpoMeKyTKH MOHOTOHHOCTH
byHKIIMU. MakCUMyMBbI U
MUHUMYMBI QYHKITUH.
Haubonrwiiee u HauMeHbIIIEE
3HauYeHHUEe (PYHKIIUU Ha
IPOMEKYTKE.

JIuHenHas, kBagpaTUYHaAs U
IpOOHO-TMHEHHAas (PYHKITUH.
DJIeMEHTapHOE UCCIIeIOBAaHUE U
MOCTpOEHUE TPa(UKOB ITUX
(GyHKUIUH.

CreneHs ¢ 1eIbIM TOKa3aTeIEM.

bunom Hrprotona.
Crenennast pyHKUUSA C
HaTypaJbHbIM U LEIbIM
nokasaresjaeM. E€ cBolicTBa u

rpadux

(GyHKIMY, HyIU QYHKIUHU, IPOMEKYTKU
3HAKOIIOCTOSIHCTBA; JIMHEWHAs,
KBaJIpaTU4yHasi, IpOOHO-TMHEWHAS U
CTeNeHHas (PyHKUIHUU.

BhITONMHATE 371IeMEHTapHbIE
npeodpazoBanus rpaduKoB QYHKIIUH.
3HaTh U YMETh JO0Ka3bIBaTh YETHOCTD WU
HEYETHOCTh (PYHKIINU, IEPUOAUIHOCTD
(GYHKITNH, HAXOUTh POMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBbI (YHKIIMY, HAUOOJIbIIEE U
HauMeHbIllee 3HaYeHHe (PyHKINU Ha
IPOMEXKYTKE.

®opMyIupOBaTh U WLTOCTPUPOBATD
rpau4ecKu CBOMCTBA JIMHEHHOM!,
KBaJPaTUIHOM, TPOOHO-TMHEHHOM H
CTENEHHOMN (PYHKITUH.

Bripaxkats hopMynaMu 3aBUCUMOCTH
MEXy BEITMYUHAMH.

3HaTh ONPENEIICHUE U CBOMCTBA CTENEHU C
IEJIBIM TTOKa3aTeleM;

NOAXOAITYI0 (pOopMy 3amucu
JICHCTBUTENBHBIX YHUCEN JISI PEIICHUS
NPaKTHYECKUX 3a7a4 U MPECTaBICHUS
TaHHBIX

Apudmernueckuii KOpeHb N-
OM CTEIICHU.
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ApudmMeTnueckuii KOpeHb
HATyPAJIbHOU CTENEHU U €T0

DopMynupoOBaTh, 3aMUCHIBATH B
CUMBOJIMYECKOM (hopMe U UCIIOJIH30BATh




WppanrionansHbie ypaBHEHUS

CBOICTBA.

[TpeobpazoBaHus YUCITOBBIX
BBIPAKCHUH, COAEPHKAILIUX
CTETIEHU U KOPHHU.
HNppaumnonanbHbie ypaBHEHHUS.
OCHOBHBIE METO/IbI PEIICHUS
HMppalrOHATbHBIX YPABHCHUM.
PaBHOCUIIBHBIE TTIEPEXO/IBI B
pEILIEeHNN UpPALIMOHATBHBIX
YPAaBHEHH.

CaoiicTBa 1 rpaduk KOpHs N-0if
CTENEHU KaK (QyHKIIMU 00paTHOM

CTCIICHHU C HATYPAJIbHBIM
ITOKa3aTCJICM

CBOMCTBA KOPHs N-OM CTENIEHU IS
peoOpa30BaHusl BBIPAXKEHUI.
Haxonuts penieHus uppanuoHalIbHbIX
YPaBHEHUH C IOMOLIbIO PAaBHOCUIIBHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY
KOPHEH.

Crpouts rpaduk GyHKIUU KOPHS N-0H
CTENEHU KaK 0OpaTHOM ISl PyHKIUU
CTENIEHU C HaTypaJbHBIM [TOKA3aTEIEM

[TokazarenbHast PyHKLIHMSL. 10 Crenenp ¢ paMOHAJIbHBIM @OopMyIHpPOBATH ONPEIEIEHUE CTENIEHU C

IToka3aTenbHbIE ypaBHEHUS IIOKA3aTeJIeM U €€ CBOICTBA. palMOHAIBHBIM [TOKA3aTEJIEM.
[TokazaTenbHas GyHKUUA, €€ BrinonHsaTe npeodpa3zoBaHus YMCIOBBIX
CBOMCTBa U rpaduk. BBIPAXEHUM, COAEPIKAIINX CTETIEHH C
Hcnons3oBanue rpaduka palMOHANIbHBIM [TOKA3aTEJIEM.
(GYyHKUMU IS pelIeHus Hcnons3oBath Hu(ppoBbIE pecypehl
YPaBHEHHI. JUTSl IOCTPOEHHUSI rpaduKa Mmoka3aTeabHOM
[Toka3zaTenbHbIE ypaBHEHUS. (YHKUMU U U3yYEeHUS €€ CBOICTB.
OCHOBHBIE METOJIbI PEIICHUS Haxonuts perienus noka3zaTreabHbIX
IIOKA3aTEJIbHbIX YPABHEHUN YPaBHEHUH

Jlorapudmuyeckas pynkius. | 18 Jlorapudwm gyucma. CroiicTBa JlaBaTh omnpeneneHue goraprudma uncia;

Jlorapudmuueckne ypaBHEHUS

aorapudma. JlecaTuaHbIe U
HaTypaJIbHBIC JIOTAPH(PMBI.
IIpeoOpazoBaHme BEIpAKCHUH,

JIECATUYHOTO W HATYPAJILHOTO Jorapudma.
Hcnonw3oBath cBOMCTBA JTOTapU(MOB TSI
npeoOpa3zoBaHus JorapuhMUIECKIX




coJiepKalux JorapuQpmel.
Jlorapudmuueckas GyHKIus, €€
CBOMCTBA U TpaduK.
Hcnons3zoBanue rpaduka
(GYHKITUH JIJIST peIICHUS
YPAaBHEHH.
Jlorapupmuyeckne ypaBHEHUS.
OCHOBHBIE METOBI PEIICHUS
norapu(pMUYECKUX YPaBHEHUIA.
PaBHOCUIIBHBIE TTIEPEXOBI B
pEeLIeHNH JIOTapu(PMHUUECKIX
YpaBHEHUM

BBIPKECHUM.

Ctpouts rpaduk orapudmudeckoit
GbyHKIMU KaKk 00paTHOM K TTOKa3aTeIbHON
Y UCIOJIb30BaTh CBOMCTBA
norapupMuueckoit GyHKIMH JIs
pelIeHus 3a/1a4.

Haxomuts pemenus jorapuMuaeckux
YPaBHEHUH C TIOMOIIBI0 PAaBHOCHIBHBIX
MIEPEXO0/I0B WM OCYIIECTBIISIS IPOBEPKY
KOpHEU

Tpuronomerpuueckue
BBIPKECHUS U YPaBHEHUS
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CuHycC, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOIO
apryMeHTa. ApKCHUHYC,
ApPKKOCHHYC U apKTaHI€HC
YUCJIOBOTO apryMEHTA.
Tpuronomerpruueckas
OKPYKHOCTh

OTIPENICIICHHE
TPUTOHOMETPUUECKUX (PYHKIMI
YUCJIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUYECKUE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BbIpakeHUM. Pemenne
TPUTOHOMETPHUYECKHUX
YPaBHEHUM

JlaBathb onpeneneHns CuHyca, KOCUHYyca,
TAHI'€HCA U KOTAaHI'€HCa YUCIIOBOTO
apryMEHTa; a TaK)Ke apKCUHYCa,
APKKOCUHYCA U apKTaHI'€HCa YHCIIA.
[IprMeHATh OCHOBHBIE
TPUTOHOMETPHUUECKUE (POPMYIIbI IS
npeoOpa3zoBaHus TPUTOHOMETPUUECKUX
BBIPAKEHUM.

[IpuMeHATh POpMYJIIBI TPUTOHOMETPUU
JUISl PEIIEHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX YPABHEHHUI




[TocnenoBaTenbHOCTH U
IPOrpeccuu
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[TocnenoBarenbHOCTH, CIIOCOOBI
3a1aHus MTOCIEA0BATEIbHOCTEN.
MeToa MmaTeMaTHYECKOU
WHIYKIUU. MOHOTOHHBIE U
OTpaHUYCHHbIC
rocueaoBaTeabHoCTH. Mcropus
aHaian3a OECKOHEYHO MaJIbIX.
Apudmernueckas u
reoMeTpUYeCcKasi IPOrpECCUH.
beckoneuHo yObiBatoias
reoMeTpuYecKasi IpOrpeccus.
CyMmMa GeckoHeYHO yObIBaroIiei
r€OMETPUYECKON MPOTPECCHUH.
JIuHenHbIl 1
3KCIIOHEHIMAJIBHBIN pOCT. Yncio
e.

dopmyia CI0KHBIX MTPOIIEHTOB.
Hcnonp30oBanne nporpeccuu AJis
pelIeHus pealibHbIX 3a71a4
MPUKJIATHOTO XapaKkTepa

OnepupoBaTh NOHATHAMMU:
II0CJIEI0BATENBHOCTD, CIIOCOOBI 3a/1aHUs
[I0CJIEI0BATEIbHOCTEN; MOHOTOHHBIE U
OrpaHUYEHHBIE NIOCIIEA0BATEIBHOCTH;
UCCJIEI0BATH MTOCIIEI0BATEILHOCTH HA
MOHOTOHHOCTb Y OTPAaHHYE€HHOCTb.
[Tonyuyats npencraBieHue 00 OCHOBHBIX
UaeIX aHaIn3a 0€CKOHEYHO MabIX.
JlaBaTh onpeneneHue apuPmMeTHIecKoin 1
r€OMETPUYECKON MMPOTPECCHUM.
Jloka3bIBaTh CBOKMCTBA apu(PMETHUECKON U
r€OMETPUYECKON IPOIPECCUH, HAXOIUTh
CyMMY WIEHOB IIPOIPECCUH, a TAKKE
CYMMY 4JICHOB O€CKOHEYHO YObIBaroIIen
r€OMETPUYECKON IIPOTPECCUM.
Hcrnons30BaTh MPOrpecCuu sl PELLICHHUS
3a/1a4 IPUKJIaJHOIO XapaKTep.
[IpuMeHsTh popMyITy CIIOKHBIX
IPOLIEHTOB ISl pELICHUS 3a]1a4 U3
peabHOM TPAKTUKH

HenpepsiBHbIE (QyHKIINH.
[IpousBonHas

20

HenpepriBable PyHKIIMU U UX
cBorcTBa. Touka pa3peiBa.
AcuMnToTsl rpadMKoB
¢dbynkiui. CBoiicTBa PyHKITUH
HEIPEPHIBHBIX HA OTPE3KE.
Metoa uHTEpPBAIOB IS
pelIeHUs] HEPABEHCTB.
[IprimeHeHnEe CBOMCTB

OnepupoBath NOHATUAMU: PYHKIUS
HEeIpepbIBHAs HAa OTPE3KE, TOUKA pa3pbiBa
(GyHKUIMU, acUMIITOTa rpaduka QyHKIUU.
[IprMeHsTh CBOMCTBA HENPEPBIBHBIX
(GYHKIMI 115 perieHus 3aad.
OnepupoBarh MOHATUAMM: NIEPBASI U
BTOpasi IPOU3BOAHBIE QYHKIINH;
NOHUMAaTh QU3HUECKUI U




HENPEPBIBHBIX (PYHKUMHN 1151
peuieHus 3a1ad.

IlepBas 1 BTOpas NpOU3BOIHBIE
¢ynkuu. OnpeneneHue,
reoMeTpUIecKuil U GU3NYECKUi
CMBICJI IPOU3BOJHOM.
YpaBHEHHE KacaTeJIbHOM K
rpaguky QyHKUIHUH.
[TIpon3BOIHBIE 3JIEMEHTAPHBIX
¢ynkuuid. [TpousBoaHast CyMMsl,
MIPOU3BEACHUS, YACTHOTO U
KOMIO3UIMH (PYHKIMHA

Tr€OMETPUYECKUIA CMBICI IIPOU3BOJHOM;
3aIMCBIBATh YPaBHEHUE KACATEIBHOM.
BBIUuCIATE IPOU3BOIHBIE CYMMBI,
IIPOU3BEIECHUS, YACTHOTO U CIIOXKHOU
(GyHKITIH.

N3yuaTh NpOU3BOAHBIE DIIEMEHTAPHBIX
(yHKUIHH.

Hcnonp30BaTh reOMETPUYECKUN U
(U3UYECKUI CMBICI POU3BOAHOM NSt
penieHus 3aaau

[ToBTOpenue, 06001ICHNE, 5 OcHOBHBIE IOHATHSI Kypca [IpuMeHATh OCHOBHBIE MOHATHSA Kypca

CUCTEMaTHU3allMs 3HaHUN anreOpsl U Havall anreOpbl U HA4YaJl MATEMaTUYECKOTO
MaTeMatuyeckoro anaiauza 10 aHanM3a Uil perieHus 3a/1a4y U3 peaibHON
KJj1acca, 00001IeHre u KU3HU U APYTUX IIKOJBHBIX MPEIMETOB
cucTeMaTu3als 3HaHuH!
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11 KIIACC

Ha3Banue paszzgena (Tembl) KonnuectBo OcHOBHOE coJiepKaHuE OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIIUXCS
4acoB pazzena (TeMbl)

UccnenoBanue GpyHKIUM ¢ 22 [Tpumenenue npousBoaHor | CTpoUTh rpaduK KOMITO3UIIMK (PYHKITUH C

IIOMOLIBIO IIPOU3BOJHOMN K UCCJIEIOBAaHUIO QYHKIMI | IOMOIIBIO 3JIEMEHTAPHOTO HCCIEA0BAHUSA U
Ha MOHOTOHHOCTb H CBOWCTB KOMITO3ULUU.
skctpeMymbl. Haxoxnenne | CTpouTh reoMeTpudeckrue o0pasbl ypaBHEHHM
HanOOJIBLIETrO U Y HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH.
HaVMEHBILIETO 3HAUEHUS Hcnonp30BaTh MPOU3BOAHYIO IS
HEIpepbIBHON (DYHKLIMK HA | “ccheqoBaHus (GyHKIUA HA MOHOTOHHOCTb U
OTpE3KE. AKCTPEMYMBI; HAXOAUTHh HAMOOJbILIEE U
[IpuMeHeHre TPOU3BOHON | HAMMEHbIIIEE 3HAUCHHS (PYHKIIUU
JUTSL HAXOXKICHHUS HENPEPHIBHON HA OTPE3Ke; CTPOUTH Irpapuku
HAWIY4IlIEero peleHus B (YHKIMI1 Ha OCHOBaHUU MPOBEAEHHOTO
NPUKJIAJHBIX 337a4ax, I | UCCIEIOBAHMS.
OIIPENEIICHUS] CKOPOCTH U Hcrnons30BaTh MPOU3BOAHYIO IS HAXOKIACHUS
YCKOpEHHs Iporecca, HaWIY4lIEero PEeIEeHUs B IPUKIIAJHBIX, B TOM
3aJJaHHOTO (POPMYJION WM | YHMCJIE COLIMAIbHO-9KOHOMUYECKHUX, 3a/1a4aXx,
rpaduKoM. JUIsL OTIPENIEIIEHNS] CKOPOCTH M YCKOPEHUS
Komnozunus ¢pyHKIui. mpoiiecca, 3aJIaHHOro (hOpMyJION UiIu
I'eomeTpuueckue o6pa3bl rpadukom.
YPAaBHEHHI U HEPABEHCTB [Tony4yats npencraBiaeHue 0 NIPUMEHEHUH
Ha KOOpJIMHATHOU IIPOM3BOJHOM B PA3JIMYHBIX OTPACIIAX 3HAHUU
NIJIOCKOCTH

[TepBooOpasHasi u UHTETpa 12 [TepBooOpasnasi, ocHoBHOE | OmepupoBaTh MOHITUAMU: TIEPBOOOpa3Has U

CBOMCTBO TIEPBOOOPA3HBIX.
ITepBooOpasHbie

onpeeNEHHbIN nHTErpai. HaxoauTs
nepBOOOpa3HbIE JIEMEHTAPHBIX HYHKIIWHA U




AJIeMEHTapHbIX (PYHKIUH.
[IpaBuna HaXOXKAEHUS
epBOOOPA3HBIX.
HnTerpain.
I'eomeTpudecknii CMbICIT
MHTETpana. Beruucinenue
OIIPEAEIEHHOI0 UHTETpalIa
o ¢popmyne HoroTroHa—
JlenOnwuIa.

[Iprnmenenue naTerpana
U HaXOXKIEHUS IUIOIIaacH
I0CKUX (puryp u 06bEMOB
r€OMETPUYECKHX TEL.
[Ipumepsl perenuit
muddepeHnanbHbIX
YPaBHEHUM.
MaremaTtnyeckoe
MOJIEJIMPOBAHUE peabHbIX
IIPOLIECCOB C MTOMOIIBIO

BBIUUCIIATH UHTErpai 1no ¢popmyie HproToHa—
JleiOnuUIIA.

HaxoauTh miomaay niockux Guryp 1 00bEMBI
TEJ ¢ IOMOIIBIO OIPENEIEHHOIO UHTETpaIa.
3HAKOMUTBCS ¢ MATEMAaTUYECKUM
MOJIEJIMPOBAHUEM Ha IPUMEPE
mu(depeHInanbHbIX YpaBHEHU.

[TonyyaTs npencraBieHre 0 3HAYEHUU
BBEJICHUSI TIOHATHS UHTETPaJia B Pa3BUTHH
MaTEeMaTUKU

b depeHunanbHbIX
ypaBHEHUI
['padpuxu 14 Tpuronomerprnueckue Hcnons3oBath Hu(ppoBbIE pecypehl AJis
TPUTOHOMETPUYECKUX (GyHKUMU, UX CBOMCTBA U NOCTPOEHUS TpaUKOB TPUTOHOMETPUUECKUX
GbyHKIHA. rpaduku. (YHKIIMM U U3YYEHHSI UX CBOWCTB.
Tpuronomerpruueckue OT60p KOpHEH Pemate TpuronomMeTpuiuecKkue ypaBHEHU U
HEpaBEHCTBA TPUTOHOMETPHUYECKHUX OCYIIECTBIISATH OTOOP KOPHEN C MOMOIIBIO
YPaBHEHUN C TOMOIIBIO TPUTOHOMETPUUECKOU OKPYKHOCTH.
TPUTOHOMETPHUYECKON [TpumeHsTh POPMYIIBI TPUTOHOMETPUH IS




OKPYXHOCTH.
Pemienue
TPUTOHOMETPUYECKHUX
HEPABEHCTB

pElIeHUs] OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Ncnons3oBath nudpoBbie pecypesl 1Jis
MIOCTPOECHUS U UCCIIEI0BaHUS IPaPUKOB

byHKIIHAN

UppaumnonaneHsie, 24 OCHOBHBIE METO/TbI [IprMeHsTh CBOMCTBA MOKA3aTEIBHOM U
ITOKA3aTEIbHBIE U pelIeHus TOKA3aTeNbHbIX U | JIOTapu(PMHUUECKON (PYHKINI K PEIICHUIO
norapupMUyYecKue JA0rapu(pMUYECKHUX MOKA3aTeJIbHbIX U JOrapu(pMUYECKUX
HEpPABEHCTBA HEPABEHCTB. HEPABEHCTB.
OCHOBHBIE METO/TBI O00CHOBAaTh PAaBHOCUIIBHOCTH MEPEXOJIOB.
peLIeHUs UppalMOHAIBHBIX | Pemars nppalMoHaIbHbIE U
HEPABEHCTB. KOMOMHHUPOBaHHbIE HEPABEHCTBA, C IIOMOILBIO
I'padnueckue MeToabl PaBHOCWJIBHBIX IIEPEXO0JI0B.
pEILICHUs] UPPALMOHATIBHBIX, | Mcrionb30BaTh rpaduueckue MeTo bl U
NIOKA3aTeJIbHbIX U CBOMCTBAa BXOJSIINX B YPAaBHEHUE WIIN
aorapupMUUECKUX HEpaBEHCTBO (YHKIMI JIJIsl pelIeHUs 3a/1a4uu
YpaBHEHUI 1 HEPABCHCTB
KomnekcHsle yncna 10 Komnekcusie uncna. OneprpoBaTh NOHATUSAMH: KOMILIEKCHOE YHUCIIO

AnreOpaunyeckas u
TPUTOHOMETPHYCCKAs
dbopmbI 3anucu
KOMITJIEKCHOT'O YHUCJIa.
Apudmernueckue
oTepaluy ¢ KOMIJIEKCHBIMU
YUCIIAMH.

N3o0paxenue
KOMITJIEKCHBIX YMCel Ha
KOOPJIMHATHOM IUIOCKOCTH.

Y MHOYKECTBO KOMIUIEKCHBIX YUCE.
[IpencraBisiTh KOMILUIEKCHBIE YUCHIA B
anreOpandyecko 1 TPUrOHOMETPUUECKOM
dbopme. BoinonHsATs apudmeTHIecKre
omnepanuu ¢ HUMH.

N306paxaTh KOMIUIEKCHbIE YUCIIA Ha
KOOPJIMHATHOM IIOCKOCTH.

[Tpumensts Gpopmyiny MyaBpa u noiay4aThb
IIPEACTABIECHNUE O KOPHAX N-OU CTENIEHU U3
KOMIUIEKCHOT'O YUCJIA.




®opmyna Myaspa. Kopau
N-OM CTENIEHU U3
KOMILIEKCHOTO YUCJIA.
[IprMeHEeHnE KOMIUIEKCHBIX
YHCEJI I PEUICHUS
bu3nIecKuX u
F€OMETPUYECKUX 3a]1a4

3HAKOMMTHCS C [MpuMcpaMu IIpUMCHCHU A
KOMINICKCHBIX YU CCII AJIA PCIICHUA
TCOMCTPHUYUCCKUX U (I)I/ISI/I‘ICCKI/IX 3agad

Harypanbsubie u nenbie uncna | 10 HarypanbHbie u nemnsie OrniepupoBaTh NOHITUSIMU: HATYpaJIbHOE U
qucra. 1[EJI0€ YKCJIO, MHOKECTBO HATYPaIbHBIX U
[IpumeHeHue MpU3HAKOB LEJIBIX YHCElL.
JETMMOCTH 1EJIBIX YHUCE, Hcnonbs30BaTh NpU3HAKK ICITMMOCTH LIEBIX
HOJ1l u HOK, octratkoB o | yuces; ocratku no moayiwo; HOJ[ u HOK
MOJTYJIIO, aJITOPUTMA HaTypaJIbHBIX YHCEI; anroputM EBkinaa nms
EBknnna niist pemeHus pelIeHus 3aa4.
3a71a4 B LIEJIBIX YHCIIAX 3anuchIBaTh HATypaJibHbIC YHCIIA B PA3JIMYHBIX

MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS
CucTteMbl pallMoOHaTbHBIX, 12 CucrteMa 1 COBOKYNHOCTh | OniepupoBaTh MOHATUSIMU: CUCTEMA U

MPPALMOHATBHBIX
MOKa3aTeNbHbIX U
Jorapu(pMUUECKUX YpaBHEHUI

YPaBHEHHI.
PaBHOCHIIBEHBIE CUCTEMBI U
CHUCTEMBI-CIIC/ICTBUSI.
OcCHOBHBIE METOJIBI
pELIEHUs CUCTEM U
COBOKYITHOCTEM
palMOHAJIbHBIX,
UppalMOHATbHBIX,
MOKa3aTEIbHBIX U
JorapuMUYECKUX
YPaBHCHUM.

COBOKYITHOCTh YPABHECHUH U HEPABEHCTB;
pEIIEHUE CUCTEMBI UJIM COBOKYITHOCTH;
PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-
CIEACTBUA.

Haxonute pemieHns cucteM U COBOKYITHOCTEMN
LEJIBIX PAMOHAIBHBIX, HPPALIMOHAJIbHBIX,
MOKA3aTeNIbHBIX U JTOTapU(MUUECKIX
YPaBHEHUI U HEPABEHCTB.

[IprMeHTh CHCTEMBI YPAaBHEHUN K PELICHUIO
TEKCTOBBIX 33724 U3 Pa3IMYHBIX 00JacTei
3HAHWU U PEAJIbHOW JKU3HU; UHTEPIPETUPOBATH




[IpumeHeHne ypaBHEHUN,
CHUCTEM M HEPABEHCTB K
PELIEHUIO0 MaTEMAaTUYECKHUX
3a/a4 U 3a7a4 U3
pa3IMYHbBIX o0JIacTen
HAYKU U PEAIbHOMN KU3HU,

MOJIYYCHHBIC PEIICHHUS.
Hcnons3oBath nudppoBbie pecypehl

MHTEpIpETaLUs
MOJTYYEHHBIX PE3YJIbTATOB

3agauu ¢ mapameTpamu 16 Panmonansheie, Bri0upats cioco6 penieHust paioHaIbHbIX,
MppAaLOHAJIbHEIE, UPpaLUOHATBHBIX, TOKA3aTEIbHBIX,
IIOKa3aTelIbHbIE, aorapu(pMUUYECKUX U TPUTOHOMETPUUYECKUX
norapuMuyeckue u YPaBHEHUI U HEPABEHCTB, COJAEPKAILNX
TPUTOHOMETPHUUYECKUE MOJYJIHM U IApaMETPBI.
ypaBHEHUs1, HepaBeHcTBa U | [IpuMeHsTh rpaduueckre u aHATMTHYECKHE
CUCTEMBI C ITapaMeTpamu. METO/IbI IS PELICHNS YPABHEHUN U
ITocTpoenue n HEPABEHCTB C NapaMETPAMH, a TAKKE
UCCJIeIOBAHUE uccienoBaHne (PyHKIMI METoaMu
MaTEMaTUYECKUX MOJIeNIEd | MaTeMaTHYECKOro aHan3a.
peanbHBIX CUTYaIH C CTpouTs 1 HCClIe0BaTh MaTEMAaTUYECKUE
NOMOILBIO YPaBHEHUH, MOJIENIM PEAIbHBIX CUTYyalluii ¢ TOMOLIBIO
CUCTEM YPaBHEHUH U YPAaBHEHUM, HEPABEHCTB U CUCTEM C
HEPABEHCTB C apaMeTpaMH | mapaMeTpamu

[ToBTOpenue, 06061ICHME, 16 OcHOBHBbIE MMOHSTUS U MoaennpoBaTh pealibHbIE CUTYyallUU Ha S3bIKE

cUcTeMaTH3anus 3HAHUN

METOJIbI Kypca, 000011eHIe
A CUCTEMATHU3aIMS 3HAHUUN

anreOpbl, COCTABIISITH BRIPAXKEHUS, YPABHCHHS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO
3a7]a4¥, UCCIIEI0BATh IOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAHUEM armapara aareopsl,
VHTEPIPETUPOBATH NOJIYUYCHHBIN PE3YJIbTAT.




[TpuMeHaTh PyHKIMM 1711 MOACTIUPOBAHUS U
UCCJIEIOBAHUS peaIbHBIX MPOLIECCOB.

Petate nmpukiagHbie 3a/1a4u,

B TOM YHCJI€ COLIMAIBHO-PKOHOMUYECKOTO U
($u3nYECKOro XapakTepa, CpeCTBaMH anreOpbl
¥ MAaTEMaTUYECKOTO aHAIH3a
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2. PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUSI»
MHNOACHUTEJIBHASA 3AITUCKA
['eomeTpus sBIIE€TCS OAHUM U3 0A30BBIX KYpCOB Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, Tak Kak 00eCcIeunBaeT
BO3MO>XHOCTh U3YUYEHHUS TUCIUIUIMH €CTECTBEHHOHAYYHOW HAMPABICHHOCTH U IPEAMETOB I'yMaHUTapHOTO 1ukia. [lockonbky
JIOTUYECKOE MBIIIIEHUE, GOPMUPYEMOE MPU U3YUCHUH 00yUarOIIMMUCS TOHSITHIHHBIX OCHOB T€OMETPUH, TIPH JI0KA3ATEIHCTBE
TEOPEM U MTOCTPOCHUU LEMOYKH JIOTHUYECKUX YTBEPKACHUIN NTPU PEIIEHUU T€OMETPUUECKUX 3a/1a4, YMEHUE BbIIBUTATh U
ONPOBEPraTh rMIOTE3bl HEMOCPEICTBEHHO UCIIOJIB3YIOTCS P PEIICHUH 3a]]a4 €CTECTBEHHO-HAYYHOr'0 IIUKJIA, B YACTHOCTH
bu3nYecKuX 3a1ad.
[{ens ocBOEHMS MpOrpaMMbl yueOHOTO Kypcea «I'eoMeTpus» Ha yriiyOJIEHHOM YPOBHE — Pa3BUTHE WHIUBUTYTbHBIX
CIOCOOHOCTEN 00yJaroIUXCs MPU U3YUYCHUH T€OMETPUH, KaK COCTABJISIONICH MpeIMeTHON o01actu «MaTeMaTuka u
nHpopmMaTHKa» yepe3 ooecreyeHrne BO3MOKHOCTH TPUOOPETEHHS U UCIIOIb30BaHuUs 00Jiee IITyOOKMX reOMEeTPUUECKUX 3HAaHUM U
nercTBUl, cieu(PUIHBIX TEOMETPUH, U HEOOXOIUMBIX JIJIsl YCIEUTHOT0 Mpo(heCCHOHAIBHOTO 00pa30BaHus, CBI3aHHOTO C
HCIIOJ30BaHUEM MaTEMAaTUKH.




[IpropuTeTHBEIME 3a/1a4aMH Kypca T€OMETPUH Ha YTIyOJIEHHOM YPOBHE, PACIIMPSIIONIMMHE U YCUIUBAIOIUMH Kypc 6a30BOTO
YPOBHSI, SIBJISIFOTCSI:

paciMpeHne MpeICTaBICHIS O TEOMETPUN KaK YaCTH MHUPOBOU KyJIbTYPhl M (POPMUPOBAHNE OCO3HAHUS B3AUMOCBSI3H TEOMETPHH
C OKPY’KaIOIUM MUPOM;

(dbopMUpOBaHHE TIPEIICTABICHHS O MPOCTPAHCTBEHHBIX (PUTYypax Kak O BAKHEHIIIMX MAaTEMAaTHYECKUX MOACIISX, TO3BOJISIFOIINX
OMKCHIBATHh M U3yUYaTh PA3HBIC SBJICHUS OKPYKAIOMIETO MUPA, 3HAHKUE MOHATUWHOTO armapara no pasaeny «CtepeoMeTpusd
y4eOHOT0 Kypca reOMETPHH;

(dhopMHUpOBaHUE YMEHUS BIAJCTh OCHOBHBIMHU MOHATHUSAMH O MPOCTPAHCTBEHHBIX (UTYpPaX U UX OCHOBHBIMU CBOHMCTBAMH, 3HAHHEC
TeopeM, GopMyII 1 yMEHHE X IPUMEHSATh, YMEHUS JOKA3bIBaTh TEOPEMBbI M HAXOAUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHUS 3a/1a9;
(dbopMHUpOBaHNE YMEHHUS PAaClO3HABATH HA YEPTEKAX, MOJICISX U B p€aIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIeHus,
KOHCTPYHPOBATh TEOMETPUICCKHAE MOICIIN;

(dhopMHupOBaHNUE TOHUMAHUS BO3MOKHOCTH aKCHOMATHIECKOTO TTOCTPOSHHUSI MaTEMaTHIECKUX TEOpUid, HOPMHPOBAHUE
MMOHUMAaHUS POJIM AKCUOMATUKH MPHU MTPOBEICHUH PACCYK]ICHHI;

(dhopMHUpOBaHNE YMEHUS BIAJETh METOJIAMHU JIOKA3aTEeIbCTB U aJITOPUTMOB PELICHUS, YMEHUS UX IPUMEHATD, TPOBOIUTH

JIOKA3aTENbHBIE PACCYKICHUS B XOJI€ PEIICHUS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COJIEPIKAHUEM,
(dbopMupoBaHUE MPEACTABICHUS O HEOOXOAMMOCTH JJOKA3aTeNbCTBA MPU 0O0CHOBAHUN MAaTEeMATUUECKUX YTBEPKIEHUN U POITU
AKCMOMATHUKHU B IPOBEJACHUHN IENYKTUBHBIX PACCYKICHUM;

Pa3BUTUC U COBCPIICHCTBOBAHNC MHTCIIVICKTYAJIbHBIX 1 TBOPUYCCKHUX criocoOHoCTEM 06yqa}oumxc;1, MO3HABATEILHOU AKTHNBHOCTH,
HCCICAOBATCIIBCKHUX yMCHPIfI, KPUTUYHOCTHU MBINIJICHHWA, HHTCPECA K U3YUCHUIO TCOMCTPHH,

dbopMupoBaHue QyHKIMOHATBHOW IPaMOTHOCTH, PEJIEBAHTHON r€OMETPUH: YMEHUS paclioO3HAaBaTh MPOSBICHUS T€OMETPUUYECKUX
MOHITHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX CUTYAlUsX U MIPU U3YUEHUU JPYTUX YUEOHBIX MPEIMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOJEIUPOBAHUS PEATIbHBIX CUTYAlUH, UCCIEA0BAHU IIOCTPOECHHBIX MOJIEIIEH,
MHTEPIPETALNU MOJYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIEPKATENbHBIMU JIMHUSIMU yueOHOro Kypca «I'eomerpusi» B 10—11 knaccax siBisitores: «[IpsiMble v MIIOCKOCTH B
IIPOCTPAHCTBE», «MHOrorpanHukmn», «Tena BpameHus», « BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/[BHKEHUS B
IIPOCTPAHCTBEY.



CdopmymupoBannoe B PI'OC COO tpeboBaHUE «yMETh ONIEPUPOBATH OHATUSIMIY», PEJIECBAHTHBIX TEOMETPUU HA YTIyOIEHHOM
ypoBHe 00yueHus B 10—11 kitaccax, OTHOCUTCSI KO BCEM COZIepKaTEIbHBIM JIMHUAM Y4eOHOro Kypca, a popMUpOBaHUE
JIOTUYECKUX YMEHUH pacrpeeisieTcsl He TOJIBKO MO0 COAEepKATEIbHBIM JTUHUSAM, HO U 110 TojaMm oOydenus. ConepxaHue
o0pa3oBaHusl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM ocBoeHUs1 DeepanbHoil paboueii MporpaMMel, pacipeaeaEHHbIM
0 rojiaM 00y4YeHUsl, CTPYKTYPUPOBAHO TAaKKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIUITUATIBHBIM BOIIPOCAM O0yUaroIIHecs
o0Opalllaauch HEOJHOKPATHO. DTO MO3BOJISIET OPraHW30BaTh OBJIAJICHUE FT€OMETPUUECKUMU MOHSATHUSIMU U HaBbIKAMU
MOCJIEA0BATEILHO U OCTYNATENbHO, C COOTI0ICHUEM IPUHIUIIA MPEEMCTBEHHOCTH, & HOBbIC 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY F€OMETPUYECKUX MPECTABICHUIN 00yUaIOmMXCsl, paclupss U yriryossis e€, 00pa3ysi IpOYHbIe MHOKECTBEHHBIE CBSI3U.
[lepexoa K M3y4EHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE NTO3BOJISIET:

co3/1aTh yciaoBus st AudpepeHmanu 00ydeHus, TOCTPOCHUS HHIUBHUIYaIbHBIX 00pa30BaTEIbHBIX MPOrpaMM, 00€CICUUTh
yIiyOI€HHOE U3YUYEHHE TeOMETPUHU KaK COCTaBIISIIONIEH yueOHoro npeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIIUXCA K MTPOJIOHKEHUIO U3YUEHUSI MaTEMATUKHU ¢ y4€TOM BeIOOpa OyayIieit mpodeccuu, odecreunBas
MIPEEMCTBEHHOCTh MEX1y 00IUM U TIPO(PecCHOHATBHBIM 00pa30BaHUEM.

Ha usyuenue yue6HOro Kypca «I'eomerpusi» Ha yriyoieHHOM ypoBHe otBoauTcs 204 yaca: B 10 kiacce — 102 yvaca (3 yaca B

Henemo), B 11 kimacce — 102 gaca (3 yaca B HeJIel0).

COILEPKXAHUE OBYUYEHUA

10 KITACC

IIpsiMbie ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHBbIE MOHATUS CTepeoMeTpuu. Touka, psimasi, IJIOCKOCTh, MPOCTPaHCTBO. [ToHsATHE 00 aKCHOMATHYECKOM TOCTPOEHUU
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHHU U CIEACTBUS U3 HUX.

B3anMHoe pacnosnokeHne NpsIMbIX B IPOCTPAHCTBE: NIEPECEKAOLINECS, TapaUIeNIbHbIE U CKpEIMBaroIuecs npsmMslie. Ilpusznaku
CKpeUIMBaOIUXCs NpsAMbIX. [TapaiinenbHOCTh NPSAMBIX U MJIOCKOCTEW B MPOCTPAHCTBE: MapaljiesibHbIE TPSIMbIE B IPOCTPAHCTBE,
napaieIbHOCTh TPEX MPSAMBIX, APAIIETLHOCTh NPSIMOUN U TI0CKOCTU. [lapamienbHoe U IeHTpalbHOE MPOSKTUPOBAHUE,
n3oopaxxkenue Guryp. OCHOBHbIE CBOMCTBA NapalIeIbHOrO NpoeKTUpoBanus. M3o00paxkenue puryp B napamienbHON NPOEKIIUH.
VYTIIbI C COHANPaBIEHHBIMU CTOPOHAMM, YTOJI MEXIY IPSIMBIMU B MPOCTpaHcTBe. [lapaminenbHOCTh MIIOCKOCTEN: MapaiebHble
IJIOCKOCTH, CBOMCTBA MapaslieNbHbIX MI0ckocTel. [IpocTeiiiine mpocTpaHCTBEHHbIE (DUTYpPHI Ha TIIOCKOCTHU: TETPASIP,
napajuieienunes, moCTpOeHue CeYeHu .



[lepneHAMKYISIPHOCTD IPSIMOM M INTIOCKOCTH: TIEPIIEHANKYJIIPHBIE NIPSIMBIE B IPOCTPAHCTBE, IIPSIMBIE MTApaJUICIBHBIE U
NEPIEHANKYJIIPHBIEC K TUIOCKOCTH, IPU3HAK IEPIICHAUKYISIPHOCTH IIPSAMOM U INIOCKOCTH, TEOPEMA O NPAMON NEPIEHANKYIIIPHON
w10ckocTi. OpTOroHAIbHOE IPOEKTUPOBaHKE. [IepneHaANKYIIsIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J10 IUIOCKOCTH, PACCTOSIHHUE
OT IPSIMOM A0 TNIOCKOCTH, IPOEKLUs (PUTypBl HA TUNIOCKOCTb. [lepHeHIuKyIsIpHOCTh IJIOCKOCTEN: MPU3HAK MEPHEHAUKYIIPHOCTH
JIBYX IUIOCKOCTEN. Teopema 0 TpEX NmepPIeHAUKYIIpax.

VYTI1bl B IPOCTPAHCTBE: YO MEXAY NMPSAMOU U INIOCKOCTBIO, ABYTPAHHBIN YIOJI, JUHEWHBIN YTOJl ABYTPAHHOTO YIJa.
TpéxrpaHHbIil 1 MHOTOTpaHHbIE yIiibl. CBOWCTBA INIOCKHUX YTJIOB MHOTOTPAHHOTO yria. CBOMCTBA IJIOCKUX U JBYTPAHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB JUISI TPEXTPAHHOTO YTJIA.

MHOrorpaHHUKHU

Buibl MHOTOTpaHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yrojapHas mpu3ma, mpsiMasi 1 HakJIOHHast IpU3Mbl, OOKOBas 1
ITOJIHAs IIOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsMOyTOJIbHBIN MTapauIeNIENUIE] U €ro cBorcTBa. Kparyaiimme myty Ha
MOBEPXHOCTU MHOTOrpanHuka. Teopema Diinepa. [Ipoctpanctsennas reopema Iludaropa. [lupamuaa: n-yroiapHas nupamuja,
npaBWIbHas U yceu€HHas nmupamuabl. CBoiicTBa pédep 1 OOKOBBIX IpaHel MpaBUIIbHOM nupaMubl. [IpaBuiibHbIE
MHOTI'OTPAaHHMKU: IIPaBWIbHAS IIPU3Ma U IIPaBUJIbHAS [IUPaMU/a, IIPAaBUIIbHAS TPEYroJIbHASA NIMPaMKIa U IPABWIBHBIN TETPAdIP,
ky0. [IpencraBneHue o NpaBUIbHBIX MHOTOIPAHHUKAX: OKTA3p, JOJAEKAdAP U UKOCASIP.

Brruncnenue 3eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHaiu, yrisl. [1nomaas 60koBON MOBEPXHOCTH U MOJHON MOBEPXHOCTH

MPSIMOU MPU3MBI, IUIONIAJb OCHOBAHWUM,

TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPsMOI mpu3Mbl. [1o1mans 60KOBOIM MOBEPXHOCTU U TOBEPXHOCTH MIPABWIHLHON MUPAMU/IBI,
Teopema O IUIOLIAAN YCEUEHHOU TUPaMU/IBL.

CumMeTpus B IpOCTPAHCTBE. DJIEMEHThI CHMMETPUU MTPABUIIBHBIX MHOTOTPaHHUKOB. CUMMETpPUS B MPaBUILHOM
MHOTOTPaHHMKE: CUMMETPUS MapajuiesIenuIle1a, CAMMETPUS IPABUIIBHBIX MPU3M, CAMMETPUS PABUIIBHOW TUPAMHUJIBL.
BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI KOJUIMHEAPHBIC, COHAIIPABIICHHBIE U
MPOTHUBOMOJIOKHO HAITPABJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€CTBHS C BEKTOPAMU: CIIOKEHHUE U BBIYUTAHUE BEKTOPOB,
CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4nci0. CBOMCTBA CI0KEHU BEKTOPOB. CBOKMCTBA YMHOKEHHUS BEKTOpa Ha
yucno. [lousatre kommanapHbie BEKTOPHI. [Ipru3HaK KOMILUIAaHAPHOCTH TPEX BEKTOPOB. [IpaBuio nmapamnenenunena. Teopema o
Pa30KEHNH BEKTOpA MO TPEM HEKOMILIAHAPHBIM BeKTOpam. [IpssMoyronapHas cucteMa KOOpJIMHAT B MpOoCcTpaHcTBe. KoopauHaThel



BekTopa. CBsI3b MEXKIY KOOPJAMHATAMH BEKTOPA U KOOPJIMHATAMU TOYEK. YTOJI MEXIy BekTopamu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.

11 KJTACC

TeJia BpaleHus

[ToHsiTHSA: HUTUHAPUYECKAs TOBEPXHOCTh, KOHMUECKasi TOBEPXHOCTh, cpepruecKasi HOBEPXHOCTh, 00pa3yroIIie MOBEPXHOCTEH.
Tena BpameHus: WIMHIP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. B3aumHoe pacnonoxeHnue cepsl U MIOCKOCTH, KacaTeabHast
IJIOCKOCTH K cdepe. M3o00paxenue Ten BpaluleHus Ha TUI0CKOCTU. Pa3BépTka nuinHapa u konyca. CummeTrpus cepsl U mapa.
O6BEM. OcHOBHBIE CBOICTBA 00BEMOB Tell. Teopema 00 00bEME PSAMOYTOIBLHOTO Mapaliieenumena u caeacTus u3 He€. O0bEM
MPSAMOI M HAKJIOHHOM IIPHU3MBbI, HWJIMHApPA, MUpaMUuIbl U KoHyca. OObEM 1apa U IapoBOro CETMEHTA.

KomMOunHanuu ten BpaleHus 1 MHOIOTpaHHUKOB. [Ipr3Ma, BliMcaHHas B LWJIMHJIP, ONMCAaHHAasA 0KoJIo nuianHapa. [lepeceuenne
cdepsl U mapa ¢ mIockocTsio. Kacanue mapa u cepsl minockoctero. [loHATHE MHOTOrpaHHHUKA, OIIMCAHHOTO OKOJIO C(ephl,
c¢epsl, BIMCAHHOW B MHOTOTPAaHHUK WJIM TEJIO BPAILICHHUS.

[Inomanp MoBEpXHOCTU WIMHJPA, KOHYCa, IIIomab chepsl U e€ yacteld. [lonodue B mpoctpancTBe. OTHOIIEHHE 00BEMOB,
ioniaiel noBepxHocTeil nogooHbIx guryp. [IpeobpazoBanne nogodusi, romoretus. Pemienue 3a1a4 Ha IIOCKOCTH €
VCITOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB U TEJ BPAIICHUS: CEUEHUS [UIMHApA (TapajiesbHO U MEPIEHAUKYIISIPHO OCH), CEUYCHHUS

KOHYyca (MmapasuieIbHOe OCHOBAHMIO U MPOXO/IAIIEE Yepe3 BEPIIUHY ), CEUCHUS IIapa, METOJIbI TOCTPOCHUS CEUCHUI: METO/T
CJI€0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO IIEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu Haj BEKTopaMi. BeKTopHOE YMHO)KeHNE BEKTOPOB. CBONCTBAa BEKTOPHOI'O YMHOKEHHS.
[IpsimoyrosibHas cucTemMa KoopAUHAT B mpocTpancTBe. KoopauHaTel BekTopa. Paznoxkenue Bekropa no 6asucy. Koopaunatao-
BEKTOPHBIA METO IIPU PELLICHUU T€OMETPUUYECKUX 3aay.

J{BUKeHUs1 B IPOCTPAHCTBE

JBuxenus nmpoctpanctBa. Otobpaxenus. J(BrmxeHus 1 paBeHCTBO puryp. OOuue cBoiicTBa ABMKeHUI. Buabl JBUKEHUII:
napajuielbHbI MEPEHOC, LIEHTPaIbHasi CAMMETPHS, 3€pKajbHasi CHMMETPUs, TOBOPOT BOKPYT npsimoil. [Ipeobpa3oBanus
nogo6us. [Ipsmas u cepa Ditnepa.



HNPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOydaromuiicss HayquTCs:

CBOOOJTHO ONEPUPOBATH OCHOBHBIMU MOHSITHAMHU CTEPEOMETPUH MPU PEIICHUH 3314 U MPOBEACHUN MaTeMaTHUYECKUX
pacCCyXICHUN;

NPUMEHSTH aKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MIPU PEIICHUU T€OMETPUYECKUX 3a/a4;

KJIacCU(PUITMPOBATH B3aUMHOE PACIIONIOKEHUE MPSMBIX B TPOCTPAHCTBE, TUIOCKOCTEH B MIPOCTPAHCTBE, MIPSIMBIX U TIIOCKOCTEH B
MIPOCTPAHCTBE;

CBOOO/IHO OTNEPUPOBATH MOHATUAMU, CBI3aHHBIMU C YIJIaMU B MPOCTPAHCTBE: MEXK/Yy MPSIMBIMU B POCTPAHCTBE, MEXKITY MPSAMON
Y TJI0CKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHATHUSIMU, CBSI3aHHBIMU C MHOTOIPaHHUKAMU;

CBOOOJIHO pacIio3HaBaTh OCHOBHBIE BUbl MHOIOTPAHHUKOB (MpU3Ma, MUPaMK/Ia, TPSIMOYTOJIbHBIN Napaljiesienune, Kyo);
KJ1IacCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOMpPasi OCHOBAHUS JIJIsl KJIacCU(UKAIIUH;

CBOOOJTHO OTIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB IJIOCKOCTBIO;

BBITIOJIHSTH MMapajuieNibHOE, IICHTPAIBLHOE U OPTOrOHAIBHOE MPOSKTHUPOBaHUE (DUTYP Ha MIIOCKOCTh, BHITIOIHITH H300paKEeHUs
¢buryp Ha TUIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB PA3JIMYHBIMA METOJIAMH, BBITIOJIHITH (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYHCIIATH IUIONIA/IA TOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUPaMUIA), TEOMETPUUECKHUX T C MPUMEHeHueM (popmy;
CBOOOJIHO OIEPUPOBATH MOHATUAMH: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh
CUMMETpUU (UTYPBHI;

CBOOOJIHO OIEPUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOpJMHATAM B IPOCTPAHCTBE;

BBITIOJTHATH JICUCTBUS HAJl BEKTOPAMU,

peniaTh 3a/1a4M Ha JI0Ka3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUN M HAXOXK/ICHUE T€OMETPUUECKUX BEITUYNH, TPUMEHSS

HU3BCCTHBIC MCTOABI ITPU PCIICHUN MATCMATUYCCKUX 3a/1a4 ITIOBBIIICHHOI'O U BBICOKOI'O YPOBHS CJIOKHOCTH,

MIPUMEHSTH TPOCTENIIINE TPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEILIEHUN
CTEPEOMETPUYECKHUX 3a/aY;

U3BJIEKATh, IPEOOPA30BHIBATH U HHTEPIIPETUPOBATH HHPOPMALIUIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax,
IIPEACTABICHHYIO HA YEPTEXKaX U PUCYHKaAX;



IPUMEHSTH NOJIyYCHHbIC 3HAHUS Ha MPAKTUKE: CPABHUBATH U aHAJTM3UPOBATH PEAJIbHbIEC CUTYAIIMH, IPUMEHSATh U3yYEHHBIE
MOHSATHS B IIPOLIECCE MTOMCKA PEIICHHS] MaTeMaTHYeCKU C(HOPMYTUPOBAHHON MPOOIEMBbI, MOJEIHPOBATh PeaIbHbIE CUTYAIIMN Ha
A3BIKE TEOMETPHUH, UCCIIEIOBATh TOCTPOECHHBIE MOJIEIH C UCTIOIb30BAHUEM I€OMETPUUECKHUX MTOHSITUN U TEOPEM, armapara
anreOpsl, pemaTh MPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXO0XK/ICHUEM I'€OMETPUUYECKUX BEIUYHH;

UMETh MIPEICTABICHUS 00 OCHOBHBIX dTallax pa3BUTHUSI TEOMETPUHU KaK COCTABHOM YacTH (GyHIAMEHTa Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kinacca oOyyaromuics HayqYuTCs:

CBOOOJIHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C IIWIMHIPUYECKON, KOHUYECKOW U c(pepryecKoil TOBEPXHOCTAMU, OOBSICHATh
CIOCOOBI MOTYYEHUS;

ONEepUpPOBATh NOHATUAMH, CBA3aHHBIMH C TE€JIaMU BpalllCHH: [IMIMHIPOM, KOHYCOM, CPEepoii U MIapom;

pacrio3HaBaTth Telia BpalleHus (LUIMHAP, KOHYC, cepa U map) u 0ObSICHATH CIIOCOOBI MOJYYSHUS TEJ BpalleHNUS,
KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOIOKEHNUE CPEPBI U MIOCKOCTH;

BBIYHCIIATH BEJIMUMHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TeJI BpallleHUs], 00BEMBI U MJIOMIAU TOBEPXHOCTEN MHOTOTPAHHUKOB U TEN
BpallleHUs, TEOMETPUUYECKUX TE C IPUMEHEHHUEM (HOPMYIT;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU, CBA3aHHBIMU ¢ KOMOMHALIMAMHU TEJ BPAIlIEHUs] © MHOTOIPaHHUKOB: MHOTOTPAHHUK,
BIIMCaHHBIN B chepy M ONMUCAHHBIN 0KOJIO cepsl, chepa, BMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BPALCHMUS;

BBIUUCIISATh COOTHOIICHUS MEXAY TUIOMIAIIMU OBEPXHOCTEN 1 00bEMaMU OJIOOHBIX TEJI;

n300paxaTh U3ydaemble (PUTYpPbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TeJl BpaILlCHUS;

U3BJIEKATh, MHTEPIPETUPOBATH U MPE0OPa30BbIBATH HHPOPMALIUIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX,
MPEICTABICHHYIO HAa YEPTEXKAX U PUCYHKAX;

CBOOOJIHO OINEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHSTH OIEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPIUHAT;

peniaTh reoMeTpUUeCKUe 33]a4 Ha BBIYMCIICHHE YTJIOB MEXKIY MPSMBIMHU U TUIOCKOCTSMU, BBIYMCIEHUE PACCTOSIHUI OT TOUKH J10

IIIIOCKOCTH, B LICJIOM, HAa IPMMCHCHUEC BEKTOPHO-KOOPAWHATHOTIO MCTO/Jla ITPH PCIUICHUH

CBOOO/IHO OTIEPUPOBATH MOHATUSIMU, CBI3AHHBIMU C JIBMKEHHUEM B IIPOCTPAHCTBE, 3HATH CBOMCTBA IBUKEHUI;
BBITIOJTHATHh U300paKEHUSI MHOTOTPAHHUKOM U TeJ BpaIlleHUs MPH MapajuieIbHOM MEPeHOoCe, [IEHTPaIbHON CUMMETPUH,
3epKaIbHOW CUMMETPHUH, TIPU TTOBOPOTE BOKPYT MPSIMOiA, MpeoOpa3oBaHus Mo 100us;



CTPOUTH CEYEHUS] MHOTOIPAHHUKOB U TEJl BPAILIEHUS: CEUEHUS HWIMHpPA (apaJuIeIbHO U NEPIIEHIUKYIIIPHO OCH), CEUECHHUS
KOHYyca (MapaieIbHOE OCHOBAHUIO U MPOXOASILEE Yepe3 BEPIINHY ), CEUCHHUS 11apa;

UCII0JI30BaTh METO/IbI IOCTPOCHUSI CEUEHUI: METOJ] CJIE0B, METOJl BHYTPEHHETO IPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH
IUIOCKOCTH;

JOKa3bIBaTh FTE€OMETPUYECKHUE YTBEPKICHHUS;

MPUMEHSTh TeOMeTprUeckre (HaKkThI 7S pEeUICHHUs] CTEPEOMETPUUECKUX 3aa4, MPEINOoIaraloliuX HECKOIbKO IIaroB PeIieHus,
€CJIM YCJIOBHS IPUMEHEHUS 3aJJaHbl B SIBHOM M HESIBHOU (popMe;

pelmarTh 3a1a4M Ha 10Ka3aTeIbCTBO MATEMATUYECKAX OTHOLIEHUN U HAXO0KICHUE T€OMETPUUECKUX BEIINYUH;

IIPUMEHSTH ITPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPY PELIEHNUN CTEPEOMETPUYECKUX 3a1a4;
IIPUMEHSTH ITOJIyYEHHBIC 3HAaHUS HA MPAKTUKE: CPABHUBATh, aHAJTU3UPOBATH U OLICHUBATH PEAJIBHBIE CUTYAllMH, IPUMEHSTH
W3YYEHHBIE MMOHATHS, TEOPEMbI, CBOICTBA B IIPOLIECCE MOUCKA PEIICHUS MaTEMAaTUYECKU C(HOPMYITUPOBAHHON MPOOIEMBI,
MOJEIUPOBATh PEATBHBIE CUTYAIIUN HA A3BIKE TEOMETPUH, UCCIEA0BATH IIOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
reOMETPUUYECKUX MOHATUHI U TEOpEM, armapaTa anreOpsl, perarh NpakTUYeCKUe 3a/1a4H, CBSI3aHHbIE C HAX0XKJIEHUEM
r€OMETPUYECKUX BEIIMYUH;

MMETh MPEACTABICHHS 00 OCHOBHBIX 3TANax Pa3BUTHs T€OMETPUM KaK COCTaBHOM YacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

HasBanue paszzgena KomuuectB | OcHOBHOE coniepkaHue OcHOBHBIE BUIBI JCATEIBHOCTH YUALTUXCS
(TemnI) Kypca 0 4acoB
BBeaenue B ctepeomerpuio | 23 OcHOBHBIE POCTPAHCTBEHHBIC Onpenenars MI0CKOCTh Kak GPUrypy, B

burypsi.
[ToHsATHS CTEpEOMETPUHN: TOYKA,

npsiMasi, MI0CKOCTh, MPOCTPAHCTRO.
OcHOBHBIE MpaBUIIa U300paXKEHUS HA
PHUCYHKE IJIOCKOCTH, TMapalIeIbHbBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

[TonsTus: nepecekaromuecs
IUIOCKOCTH, NI€peCeKaroIuecs
npsiMast ¥ MI0CKOCTh;
HOJIyTIPOCTPAHCTBO.
MHororpaHHuKy, H300paxeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIECTBYIOIUX OOBEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
CJICJICTBUS U3 HUX.

CnocoOblI 3a/1aHus TPSIMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE.
O603HaYeHUS IPSIMBIX U
IIJIOCKOCTEMN.

Ceuenus. M3o0paxeHne ceueHHM
OUpaMUJIbl, Ky0a U IpU3MbI, KOTOPbIE

KOTOPOM BBIMNOJIHAETCS TIJIAHUMETPUS.
Jlenath mpoCTENIIINE JIOTUYECKHAE BBIBOJIBI U3
AKCUOMATHUKH TIJIOCKOCTH.

[IpuBOIUTH MPUMEPHI PEaTbHBIX O0BEKTOB,
UJICATN3AUEN KOTOPBIX SBJISIOTCS AKCHOMBI
T€OMETPHH.

N3yuaTh, NpyUMEHSITh NPUHIUIIBI
MMOCTPOCHUS CECUCHUU.

Hcnonp30BaTh 111 HOCTPOEHUS CEUEHUN
METO/I CJIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN
IIJIOCKOCTH.

Pemate crepeomerpruueckue 3a1aun: Ha
ONPEAECIICHUE BUJIA CEUEHUS U HAXOXKICHUE
€ro TUIOLIA/IH.

AKTyam3upoBaTh (GaKkThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonbs30BaTh npu pelieHnn 3a1a4d
ceAyoIIUe TIIaHUMEeTpUIecKue (PaKThl U
METO/IBL:

Teopemsl Dasieca 1 0 TPONOPUMOHAIBHBIX




IPOXOAT uepe3 ux peéopa.
N300paxenne nepecevyeHus
HOJIyYEHHBIX TUIOCKOCTEM.
PackpamnBaHue NoCTpOEHHbBIX
CEYECHMI pa3HbIMH LIBETAMHU.

Merton cnenoB A MOCTPOEHUs
ceueHnid. CBOMCTBA EpECECUEHUN
MpsIMBIX U TI0cKOCTer. [locTpoeHune
CEUYECHMI B MUpaMHJie, KyOe Mo TpEM
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aITUCh
I1aroB MOCTPOEHUS.

IToBTOpEHME IIITAHUMETPHUH.
Teopema 0 mponoOpLUHUOHATBHBIX
otpeskax. [logoOue TpeyroibHUKOB.
Teopema Menenasi. Pacu€tel B
CEYECHMSX HAa BBIHOCHBIX YEpPTEXkKaX.
Hcropust pa3BuUTUS IUTAHUMETPUH U
CTEPEOMETPUU

OTpe3Kax. AJITOPUTM JICJICHHS OTPE3Ka Ha N
paBHbBIX yactel. Teopema MeHenast.
PaBHOOEApEHHBIN TPEYTOJBLHUK.
PaBHOCTOpOHHMI TPEYTOJIBHUK.
[IpAMOYTOJIBHBIN TPEYTOJIbHHUK.

CBOICTBO CpeAHEN JIMHUU TPEYTOJIbHUKA.
CBOICTBO OMCCEKTPUCHI YIJIa TPEYTOJIbHHKA.
CBOMCTBO M€IMaH TPEYTOJIbHUKA.
[Ipu3Haku no100Ms TPEYrOJIbHUKOB.
[Tonyuath npencraBiaeHus 00 OCHOBHBIX
JTaIax pa3BUTHUS F€OMETPUU KAK COCTABHOU
4acTH (PyH/IaMEHTA Pa3BUTHS TEXHOJIOTUH

B3auMHoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE

B3anmHoe pacnoniokeHue npsMbIx B
npocTtpancTBe. CKpenmBaromuecs
npsaMmele. [IpuzHakn
CKPEILLHBAIOIINXCA MPAMBIX.
[TapamnienbHbie TPsIMBIE

B IIpOCTpaHCcTBE. Teopema o
CYILLIECTBOBAHUM U €UHCTBEHHOCTH
MPSMOU NapaJUIEIbHON TAHHON
IPSIMOM, TPOXOIAIIEH YEPE3 TOUKY

KnaccuduimpoBats B3auMHoe
PACIIOJI0KEHUE PSIMBIX B IPOCTPAHCTBE,
WJUTIOCTPUPYS] PUCYHKAMH U TIPUBOIS
IIPUMEPHI U3 PEATTLHOM KU3HHU.
Jloka3pIBaTh TEOPEMY O CYILLIECTBOBAHUU U
€IMHCTBEHHOCTH MApAJUICIIbHON IPSIMO,
IIPOXOAIIEN Yepe3 TOUKY IPOCTPAHCTBA U
HE JIS)KAILEH Ha IPYTrou MPSIMOM; JIEMMY O
IIEPECEYEHNH INIOCKOCTH IBYMsI




MIPOCTPAHCTBA U HE JIXKAIEH Ha
JTAHHOU MPSIMOM.
Jlemma o mepecedyeHuun

IMapauICIIbHBIX IIPAMBIX IINIOCKOCTBIO.

[TapannenbHOCTB TPEX MPAMBIX.
TeopeMa o TpEX MmapauIeIbHBIX
MPSMBIX.

TeopeMa 0 CKpeInuBarOIIUXCA
MPSIMBIX.

[TapannienbHOE TPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NAPaJJIEIBHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX QUTYp B MapajieIbHON
MPOCKIINH.

[lenTpanbHas mpoeKuus.

YTr0o1 ¢ cOHanpaBIEHHBIMU
CTOPOHAMH. YTOJ MEXAY MPSIMBIMHU.
3amaun Ha T0Ka3aTeabCTBO U
UCCJIeIOBAHUE, CBSI3aHHBIE C
PaCIOI0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

NapajlICIbHBIMU MIPSMBIMU; TEOPEMY O TPEX
MapaJlJICTbHBIX MPSIMBIX.

Jloka3bIBaTh MPU3HAK CKPEIIMBAIOIIUXCS
MPSMBIX, TEOPEMY O CKPEUIHMBAIOIIUXCS
npsAMBIX. JJ0Ka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHANPABICHHBIMU CTOPOHAMM.
OOBSACHSTH, YTO HAa3bIBACTCS MapaJICIbHBIM
Y LIEHTPAJIbHBIM POECKTUPOBAHUEM U KAK
BBITIOJTHSICTCS POSKTUPOBaHKE (pUryp Ha
IIOCKOCTb.

Jloka3pIBaTh CBOMCTBA MAPAIIIETBHOTO
MIPOCKTUPOBAHUA.

N3obpaxkats B mapaieIbHON MPOSKIINH
pasHbIe reoMeTpruuecKue (GUrypshl.

Pemats crepeoMeTpuueckue 3aqaun Ha
JI0Ka3aTeJIbCTBO U MCCIIeJOBaHME, CBSI3aHHBIC
C PACIOJI0KEHUEM NIPSIMBIX B IIPOCTPAHCTBE
[IpoBoaNTE NOKA3ATENBHBIE PACCYKICHUS
IIPY PELICHUU T€OMETPUUECKUX 3a/1aY,
CBSI3aHHBIX CO B3aHUMHBIM PACIIOJIOKECHUEM
MPSMBIX B TPOCTPAHCTBE.

CpaBHMBATH, aHATIM3UPOBATH U OLICHUBATH
YTBEPKJICHUS C LIETbIO BBIABICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXJIeHUN.

MoaennpoBaTh peajibHbIE CUTYaLINH,
CBSI3aHHBIE CO B3aUMHBIM PACITOJIOKECHUEM
MIPSIMBIX B TPOCTPAHCTBE, HA SI3bIKE




T€OMETPHHU.

HccnenoBath NOCTPOCHHBIE MOJIEIIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHMA
U TEOpeM, anmnapara anreopsl, HUPPOBHIX
peCypcoB.

[TonyuaTs npencTaBieHre O LEHTPATbHOM
IPOEKTUPOBAHUH U 00 UCTOPUH padoT MO
TEOPUU NEPCIEKTUBBI

[TapannenbHOCTh MPSAMBIX U
IJIOCKOCTEN B
IIPOCTPAHCTBE

[ToHATHA: TapaUIENIBHOCTD NPSIMON U
MJIOCKOCTH B MPOCTPAHCTBE.
[Ipu3Hak napayieabHOCTH MPSMOU U
wiockoctu. CBoiicTBa
napaieIbHOCTH

IIPSIMOU U TIJIOCKOCTH.
['eomeTpuueckue 3a1a4um Ha
BBIYUCJIEHUE U JJOKA3aTEIbCTBO,
CBSA3aHHBIE C MMApaLIEIbHOCTHIO
IPSAMBIX U TUIOCKOCTEN B
IPOCTPAHCTBE.

[TocTpoenue ceuenusi, MPOXOASIIETO
Yyepe3 JaHHYIO MPAMYIO0 Ha YEPTEKE U
MapajiJIEIbHOTO APYTrOM MPSIMOM.
Pacuér otHomenuit. IlapannensHas
MPOEKIINSI, HPUMEHEHUE JITISI
HOCTPOEHUs CeUeHUi KyOa u
napajuiesienuneaa.

CaolicTBa Mapajienenunenaa u
IIPU3MBI.

KnaccuduimpoBats B3auMHoe
pacnoJIOKEHUE MPSIMOM U TNTIOCKOCTH B
IIPOCTPAHCTBE, IIPUBOJSA COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATTbHOU KU3HMU.
@opMyIMpOBaTh ONPEAEICHUE
IapaJICIbHBIX MPSIMOM U ILIOCKOCTH.
Jloka3bIBaTh MPU3HAK O MAPAIIIEITBHOCTH
IPSIMOM M TTIOCKOCTH; CBOMCTBA
NapajuIeIbBHOCTH MPSMOU U TUIOCKOCTH.
Pemars crepeomeTprueckue 3agaun
BBIYMCJIEHUS U IOKA3aTEIbCTBO, CBSI3AHHBIE C
NapaJuIeIbHOCTBIO MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE.

Pemate npaktudeckue 3a1aun Ha
IIOCTPOCHUE CEYEHUM Ha YepTexax
TETPA3Ipa U HapasuiesenuIeaa.

Pewars crepeomeTpuueckue 3agauu,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHUMU
IIJIOCKOCTBIO.

[IpoBOANTE TOTMYECKU KOPPEKTHBIE




[TapannenbHbIE IOCKOCTH.
[Ipr3Haku napaieTbHOCTH JBYX
rockocren. Teopema o
NapajuieIbHOCTH U €IMHCTBEHHOCTH
IJIOCKOCTH, IMTPOXOALIEH Yepes
TOYKY, HE IPUHAJIJICKAILYIO JAHHOU
IJIOCKOCTH U CIEACTBUS U3 HEE.
CBouCTBa MapaIIENBbHBIX
IJIOCKOCTEH: 0 MapaieIbHOCTH
MPSIMBIX TIEPECEeUEHUs MPU
MEPECCUCHHH JIBYX MapalIeIbHbIX
IUIOCKOCTEH TpeThel; 00 OTpe3Kax
napajuielIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEKTY
napajuiesIbHbIMU TIIOCKOCTSIMU; O
IIEPECEYECHUHN NPSIMOM C IBYMS
napauiesIbHbIMU MIIOCKOCTSIMU

JIOKa3aTEIbHBIE PACCYKICHUS IIPU PEILICHUN
FEOMETPUYECKHX 3a/1a4 CBSI3aHHBIX C
NapajuIeIbHOCTBIO INTIOCKOCTEM.
CpaBHUBATh U aHAJTU3UPOBATH PEAJIbHBIC
CUTYyalllH, CBSI3aHHBIE C MapaJLICIIbHOCTHIO
MPSIMOM U TIOCKOCTH B MPOCTPAHCTBE;
MOJICITUPOBATh PEATIbHBIE CUTYAllUH,
CBSI3aHHBIE C MAPAUICIIBHOCTHIO MIPSMOMN U
IJIOCKOCTH B MPOCTPAHCTBE, HA S3BIKE
reOMETPHUH

[leprieHIMKYISAPHOCTD
MIPSIMBIX U TIJIOCKOCTEHN B
IIPOCTPAHCTBE
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IToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH, TPUTOHOMETPHS
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napajuiesnenumena. Beraucienue
JUTMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM NapaIyIeJIeHIIEIE.
[lepneHIUKYISIPHOCTD OPSIMOU U
m1ockocTH. [Ipru3Hak
NEPHEHAUKYIIPHOCTH NPSIMON U

AKTyanu3upoBath (PaKThl U METOABI
IIJJAHUMETPHH, PEJICBAHTHBIE TEME,
IPOBOJANTH AHAJIOTHH.

PopMyIIMpPOBATH ONPEAECTIEHUSA:
NEPIEHNKYJIAPHBIX IPSIMBIX B
IIPOCTPAHCTBE; ONPEICIICHUE MPAMOH,
NIEPIEHINKYJIIPHOU K IUIOCKOCTH.
JIoKa3pIBaTh: JIEMMY O NEPIIECHIUKYJISIPHOCTH
JBYX TapaJUICIIbHBIX IPSMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3H MEXKIY




miockoctu. Teopema o
CYIIECTBOBAHUU U €UHCTBEHHOCTHU
MIPAMOU, MPOXOISIIIECH YEPE3 TOUKY
IIPOCTPAHCTBA U MEPIECHIUKYIIIPHON
K Iiockoctu. Ilnockoctu n
MEPHEHANKYJIAPHBIE UM IpsMasi B
MHOT'OTPAHHHKAX.

[leprieHIUKYIISIp ¥ HAKJIOHHAS.
[TocTpoenue nepneHIuKyIsapa u3
TOYKH Ha NPAMYIO.

Teopema o TpEX NEPNEHAUKYIAPAX
(mpsimast u oOpaTHas).

YT0oJ1 MEXKIY CKPEIIUBAOIUMUCS
npsmeimu. [Tonck
NEPHEHANKYJISIPHBIX MPSAMBIX C
HOMOILBIO MEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

OpToroHanbHOE MPOEKTUPOBAHUE.
[TocTpoenue ceuenuit Kkyoa, MpU3MBI,
IPaBUIBLHON MUPAMUIBI C TOMOIIBIO
OPTOTOHAJIBHOUN MPOEKIHUU.
CummMmeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO TIOCKOCTH.
[Iinockoct cuMMeTpun B
MHOrorpaHHukax. [Ipusnax
NEPHEHAUKYIIPHOCTH NPAMON U
IIJIOCKOCTH KakK CIIEJCTBUE
cumMerpuu. IIpaBuibHbIe

NapajuIeIbHOCTBIO MPSMBIX U UX
NEPIEHINKYIIPHOCTBIO K INTIOCKOCTH.
JIoka3pIBaTh: TEOPEMY, BBIPAKAIOLIYIO
MPU3HAK MEPIICHIUKYIISIPHOCTH MPSAMON U
IUIOCKOCTH; TEOPEMY O CYLIECTBOBAHUH U
€IMHCTBEHHOCTH MPSIMOU, TPOXOISIIIEH
yepe3 JaHHYI0 TOUKY U HNEePIEeHIUKYISIPHOU
K TAaHHOU IUTOCKOCTH.

N300paxaTh B3aUMHO MEPIEHANKYJISPHbBIE
OPSIMYIO U TUIOCKOCTb.

@opMyIIMpOBaTh CBOMCTBO NEPIIEHANKYJIAPA
10 OTHOILIEHHIO K IJIOCKOCTH.

[Tonyuyath npencTaBiaeHUE O 3HAYCHUH
NepHeHANKYJIIsApa I JpYrux odacrei
Hayku ((pu3KKa, PHEPreTHKA, Ja3epHbIC
TE€XHOJIOTUH), B PE€AJIbHOM KU3HU (TEXHUKA,
OKpY’Karolasi 0OCTaHOBKA).

Jloka3bIBaTh YTBEPKICHHUS, CBI3aHHBIE C
MPOEKIMEN NPsIMOM Ha TIIIOCKOCTb,
HETEPIECHIUKYIISIPHYIO K 9TON MTPSAMOM.
JIoka3pIBaTh TEOPEMY O TPEX
MEePIEHIUKYJIApaX U TEOpeMy 00paTHYIO
TEOPEME O TPEX MEPIEHIUKYIApax.
[TonyuaTs npencraBieHue 00
OpTOrOHAJILHOM IIPOEKTUPOBAHHH.
Jloka3pIBaTh TEOPEMY O MPOEKIUU TOUKH Ha
IPSIMYIO.

Pemate crepeoMeTpuyeCcKre 3a/1a4H,




MHOTOI'PaHHHUKH
Pacuér paccrosiHuil OT TOUYKH 10
10cKOCTH. Cr1ocoObl OIyCTUTh
NEPIEHANKYJIISPBl: CAMMETPHSL, CIBUT
TOYKH I10 NTapaJUIEIIbHON MPSMOM.
CrBur o HenmapasuleIbHON NPSIMOU,
M3MEHEHHE PACCTOSHUMN

CBSI3aHHBIE C MEPICHIUKYISIPHOCTHIO
IPSIMOH ¥ TTOCKOCTH.

Pemath npukiagHbIe 3a/1a9H, CBSI3aHHBIC C
HaXO0KJIEHUEM TeOMETPUICCKUX BEITUYHH.
Pemats crepeoMeTprueckue 3a1auu,
CBSI3aHHBIC C MPUMEHEHHUEM TEOPEMBI O TPEX
NEPICHANKYIIAPax, HAX0XKICHUEM
PacCTOSTHUH, TOCTPOCHUEM MPOCKITUH.
CpaBHHBaTh ¥ aHATM3UPOBATH YTBEPKICHUS
C TICJIbIO BBISBJICHUS JIOTHICCKH KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCYKICHHM.
AHanmu3upoBaTh U MOJICIIUPOBATH Ha SI3bIKE
r€OMETPUHU PEAIbHBIC CUTYAIINH, CBI3AHHbBIC
C IEPIEHIUKYIIIPHOCTHIO TIPSIMO U
MJIOCKOCTH;, UCCIIEIOBATh TTOCTPOCHHBIC
MOJIEJIH, B TOM YHKCJIE U C UCTIOJIh30BaHUEM
anmapara ajnreopsl

VYrabl u pacCcTOAHUSA
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[ToBTOpEHHUE: Yroya MeXay MPSIMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TEOpEeMa KOCHHYCOB.

[ToBTOpEHHUE: Yyrom MexXIy
CKPEILHUBAOIIMMUCS MPSIMBIMH B
npocTpaHcTBe. I eomerpuueckue
METO/Ibl BBIYHUCIICHUS YIJla MEXIY
IPSAMBIMHA B MHOTOI'PaHHUKAaX.
JIByrpanHsbIil yroj. CBOWCTBO
JIMHEWHBIX YIJIOB ABYI'PAHHOIO YIJla.

AKTyanu3upoBath (aKThl U METOABI
IJIAHUMETPUHU, PEIIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.

@opMyIMpPOBATH ONPEAETIEHNE IBYTPAHHOTO
yriia.

Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YIJIOB ABYI'PAHHOIO YIJia.
KnaccuduupoBaTs ABYrpaHHbIE YTIIbI B
3aBUCUMOCTH OT UX I'PAaJyCHOU MEpHI.
DopMyIMpOBaTH ONPEAETIEHNUE B3aNMHO
NIEPIEHIUKYJIAPHBIX IIOCKOCTEN.




[lepnenauKyIsIpHBIE TUIOCKOCTH.
CaoiicTBa B3aMHO
NEPIEHANKYJISIPHBIX IIJIOCKOCTEM.
IIpu3HaK NepneHIuKyJIIPHOCTH
IJIOCKOCTEN; TEOPEMA O IIPSAMOU
IIEPECEUCHHUS IBYX INIOCKOCTEN
MEPHEHANKYJIAPHBIX TPEThEN
IIJIOCKOCTH.

[IpAMOYTOJIBHBIN MTApATIIENETTUIIET;
Ky0; U3BMepeHus, CBOMCTBA
MPSAMOYTOJIBHOTO Mapajuiejenunesaa.
Teopema o nraroHanu
IPSIMOYTOJIBHOTO NapaJlIeenuneaa
U CIIEICTBUE U3 HEE.
CrepeoMeTpUUECKHUE U TTPUKIIATHBIC
3a/1a4u, CBA3aHHBIE CO B3aUMHBIM
PacnoJIOKEHUEM TPSIMBIX U
IJIOCKOCTH.

[ToBTOpEHNKE: CKPEIIMBAOIIAECS
npsiMbl€, MapajiieJbHbIE INIOCKOCTH B
CTaHAAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanenbHbIX MIOCKOCTEN Ha
CKPEUIUBAIOIINXCS MPSMBIX,
PacCTOsTHUE MEXKIY
CKpELIMBAIOIINMHUCS MPSIMBIMU B
IPOCTBIX CUTyalUsIX.

Onyckanue nepneHauKysipoB,
BBIYKCIICHUE PACCTOSIHUM OT TOYKH

Jloka3pIBaTh TEOPEMY O MPU3HAKE
NEPIEHINKYJIAPHOCTH JIBYX IIJIOCKOCTEN.
®opMynHpoBaTh CIAEACTBUE (U3 IPU3HAKA) O
NEPIEHINKYJIIPHOCTH IUIOCKOCTH, KOTOpast
NEPIEHANKYJIIPHA PSAMOM, 110 KOTOPOU
IIEPECEKAIOTCS IBE IUIOCKOCTH, ITH
IIJIOCKOCTSIM.

Jloka3bIBaTh yTBEPKAECHUS O €r0 CBOMCTBAX;
TEOPEMY U CIIEICTBUE U3 HEE O TNArOHAIAX
IPSAMOYTOJIBHOTO MMAPAIIIENETTUIIEAA.
Pemars crepeomeTpuueckue 3anauu,
CBSI3aHHBIE C MEPIECHINKYIISIPHOCTD NPSIMBIX
YU IIJIOCKOCTEH, UCIIOIb3Ys
IUTAaHUMETPpUYECKHUE PaKThl U METO/IBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKA3aTEbHbBIE PACCYKICHUS IPU PELICHUU
reOMETPUYECKUX 3a]1a4, CBA3AaHHBIX C
NEPNEHINKYJIIPHOCTHIO TIIIOCKOCTEN.
AHaIU3UPOBATh U MOJEIUPOBATh HA A3BIKE
TEOMETPUU PEATBHBIE CUTYAIlUH, CBSI3aHHBIC
C MEPNEHAUKYIISIPHOCTHIO MTPAMBIX U
IIJIOCKOCTEMN.

HccnenoBats OCTPOEHHBIE MOJIENIH, B TOM
YUCJIE ¥ C UCITOJIb30BAHUEM armapara
anreOphl.

Pemiats npukiagHblie 3a/1auu, CBSI3aHHBIE C
HaXO0XJIECHUEM F€OMETPUUECKUX BEJINYMH




JI0 TOYKH; IPSIMOM; TIJIOCKOCTH.
Brrunciienue paccTosTHUN MEXKITY
CKPEILUBAOIIUMHUCS MIPSMBIMHU C
MOMOIIBIO MEPIICHANKYIISIPHOM
IJIOCKOCTH.

TpéXrpaHHbIN yroji, HEPAaBEHCTBA
TSl TPEXTPAHHBIX YIJIOB.
Teopema ITudaropa, Teopembl
KOCHHYCOB M CHHYCOB JJIS
TPEXTPAHHOTO yTiia. DJIEMEHTHI
chepuueckoit TeOMETpUH:
reoJIe3MYECKUE JIMHUM Ha 3eMIIe

MHororpaHHuKu

Cucremaruzanys 3HaHUM:
MHOrorpaHHMK U €ro dJIE€MEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.

[Tpusma. [Ipsimas U HaKJIOHHAS
npu3msl. [IpaBunbHas mpusma.
[Ipsmoii mapannenenumen,
IPSAMOYTOJIBHBIN NTapajuIeNICIUIEN,
KyO.

Brinmykible MHOTOIpaHHUKH.
Teopema Ditniepa. [IpaBuiibHBIE 1
IIOJTYTIPABUIIbHBIE MHOTOIPaHHUKHU

PaGotatk ¢ yqeOHUKOM: 3a/1aBaTh BOIPOCHI,
JeJ1aTh 3aMeYaHusl, KOMMEHTapUU.
AHaIM3UPOBATh PEUICHUE 3aa4H.
PucoBaTh BBINTyKJIbIE MHOIOTPAHHUKH C
3aJJaHHBIMU CBOKCTBaMU; BOCCTaHABIINBATh
001U BUJ BBITYKJIOTO MHOTOTPaHHHUKA T10
JIBYM €r0 IPOEKIUSM.

JIoka3pIBaTh CBOMCTBA BBIITYKJIOTO
MHOT'OTPaHHHKA.

PucoBaTh BBINTyKIJIbIE MHOTOTPaHHHUKU

C Pa3HOM DUJIEPOBOM XapaKTEPUCTUKON;
UCCIIEN0BATh BO3MOKHOCTH TOJIyYEHUS
pe3yJbTara pyu BapbUPOBAHNUN TaHHBIX.
Jloka3bIBaTh CBOMCTBA ITPABUIIBHBIX
MHOI'OTPaHHUKOB. [ImaHnpoBats nocrpoenue
IPaBUJIbHBIX MHOTOI'PAaHHHUKOB Ha




IMMOBCPXHOCTAX APYI'UX IMPABUIIBHBIX
MHOI'OI'DaHHUKOB

Bexrops! B mpoctpancte | 12 [TonsiTue BekTOpa Ha TUVIOCKOCTU U B | AKTyalnu3upoBaTh (aKThl U METOJIbI
MIPOCTPAHCTBE. IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
CyMMa 1 pa3HOCTbh BEKTOPOB, IPOBOJUTH AHAJIOTUH.
MPaBUJIO Mapauieenunesaa, OnepupoBaTh MOHATHIMH: BEKTOp Ha
YMHOKEHHE BEKTOPA Ha YHUCIIO, IJIOCKOCTH U B MPOCTPAHCTBE;
pa3iioKeHHe BEKTOpa Mo 0a3ucy TpéX | KoMIUIaHapHbIE BEKTOpHI. [IpuBoanTH
BEKTOPOB, HE JIEXKAIIUX B OJHOU npuUMephl (PU3HMUECKUX BEKTOPHBIX BEIHUNH.
IIJIOCKOCTH. OcBauBarh npaBuiia BBIITOIHEHUS IEUCTBUN
CkansipHO€ IpOn3BEACHHE, CJIOKEHMSI U BBIUUTAHUSI BEKTOPOB,
BBIUKCJIEHHUE yTila MKy BEKTOpaMH | YMHO>KEHHUS BEKTOpa Ha YHCIIO.
B IIPOCTPAHCTBE. Jloka3pIBaTh MPU3HAK KOMIUIAHAPHOCTHU TPEX
[Ipocreiimue 3agaun ¢ BEKTOpaMu BEKTOPOB.
Jloka3pIBaTh TEOPEMY O PA3JI0KEHUHU JTFOO0T0
BEKTOpA 0 TPEM JIaHHBIM HEKOMIJIaHAPHBIM
BEKTOpaM
[ToBTOpeHue, 0600IIEHNE U | D O6o0maroniee moBTOpeHUe MoHATUM | PemaTek cTepeomMeTpuieckue 3aauu Ha

cucTeMaTH3alus 3HaHUI

Y METOIOB Kypca reomeTpuu 10
Kjacca, CUCTeMaTH3aIus 3HaHU.
Hctopus pa3BuTHS CTEpEOMETPUN
KaK HayKy U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

JI0KA3aTeILCTBO MaTeMaTHUECKUX
OTHOIIICHUH, HAXOXKIEHUE T€OMETPUUECKUX
BEJIMYUH (JJIVH, YTJIOB, TUIOIIAJEH,
00BEMOB).

Hcnonws30BaTh npu pemieHun
CTEPEOMETPUUYECKHUX 3a/1a4
IJIaHUMETPpHUCCKUE (DAKTHI U METO/IBI.
[IpoBOANTE TOTMYECKH KOPPEKTHHIC
JIOKa3aTEJIbHBIE PACCYKICHUS TIPU PEILICHUU
CTEPEOMETPUUYECKUX U TJIAHUMETPUUECKUX




3ajad.

CpaBHMBaTh ¥ aHAIM3UPOBATH pEalIbHBIC
CUTYallMH U BBISABIISATH BO3MOXKHOCTb €€
MOJIEJIMPOBAHUS HA A3BIKE TE€OMETPHH.
MonennpoBaTh peaabHyO CUTYALHIO HA
A3BIKE TEOMETPUU U HCCIIEOBATh
OCTPOEHHBIE MOJIENIH, B TOM YHCJIE U C
UCIIOJIb30BAaHUEM allIapaTa ajareopsl.
Hcnonbs30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI
U pEeUICHUU 3a]a4.

[TonyyaTs npencTaBieHue 0 FeOMETPUH KaK
0 pa3BUBAIOIIEHCS HAYKE, UCCIIEAYIOIIEH
OKPYKAIOIINUKA MUP, CBA3aHHOW C PEaIbHBIMU
00BEKTaMH, IOMOTAIOLIEH PEHINTh peallbHbIE
YKU3HEHHBIC CUTYALIMH O POJIM CTEPEOMETPUU
B Pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHA.

CpaBHMBaTh U aHAJIU3UPOBATH YTBEPKICHHUS
C LIEJIbIO BBISIBJIEHUS JTIOTUYECKU KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCYKICHHM.
HccnenoBaTh NOCTPOSHHBIE MOJIEIH.
Hcnonbs3oBath HU(POBBIE pecypChl

OO0111e€ KOJIMYECTBO YaCOB
10 IporpaMMme
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11 KITACC




Ha3Banue KomuuectB | OcHOBHOE coziepKaHue OcHOBHBIE BUBI JEATEIBHOCTH YUALTUXCS
pazjena (TeMbl) | O 4acoB
Kypca
AHanmuTH4ecKas 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpA Ha AKTyanu3upoBath (DaKThl U METOBI
TeOMETpHS IJIOCKOCTH U B MPOCTPAHCTBE, CKAISIPHOE | INTAHUMETPHUH, PEIICBAHTHBIE TEME, IPOBOIHUTH

MIPOU3BEACHUE BEKTOPOB, BBIUUCIICHHUE
yIJjia MEXJ1y BEKTOPAMU B POCTPAHCTBE.
YpaBHEHHUE NPAMOM, TPOXOIALIEN YEPE3
JIBE€ TOYKH.

YpaBHEHHE TIIIOCKOCTH, HOPMaJIb,
YPaBHEHHE MIIOCKOCTH B OTPE3Kax.
BekropHoe npousseaenue. Jilnnernbie
HEPaBEHCTBA, JIUHEHHOE
IpOrpaMMHPOBAHUE.

AHaAJIIUTUYECKHE METOJIbI pacuéTa yria
MEXKY NMPSIMBIMU U TUIOCKOCTSIMU B
MHOTrOTpaHHuKax. @opmysia pacCTOSHUS
OT TOYKH JI0 TIJIOCKOCTH B KOOPJIMHATAX.
Haxoxaenue paccTosSHUM OT TOYKHU 70
IJIOCKOCTH B KyO€ U MPaBUIILHOM
MUpaMUJIC

aHAJIOTUH.
CBOIUTH NEUCTBUSA C BEKTOPAMU K aHAJIOTUYHBIM
JNEUCTBUSM C UX KOOPJIMHATAMM.

BcnoMHUTS onpenenenne cKaasipHOTo
YMHOKEHUA U €r0 CBOMCTBA. BBIUHUCIATH €
MTOMOIIBIO CKAJIIPHOTO YMHOKEHUS JJIMHBI
BEKTOPOB, YIJIbI M€Ky HUMH, YCTAHABIUBATH
MEPIEHIUKYJISIPHOCTh BEKTOPOB.

BuiBoMThE ypaBHEHHE IIIOCKOCTH B (POPMYITY
pPACCTOSIHUSI OT TOYKH JI0 TIOCKOCTH.

Pemartp 3amaun, couerass KOOpAMHATHBIN U
BEKTOPHBIA METO/BI.

[IpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYKICHUS MPU PEIICHUN
F€OMETPUYECKUX 3a/1a4 Ha IPUMEHECHUE
BEKTOPHO-KOOPJIMHATHOT'O METO/A.
AHaIM3UpOBaTh U MOAECIUPOBATH HA A3BIKE
F€OMETPUM peaTbHbIC CUTYallH, CBA3aHHbBIC
BEKTOpPaMH M KOOPJMHATAMH.

HccnenoBath MOCTPOCHHBIE MOJICIIH, B TOM YHUCJIC
U C UCITOJIb30BaHUEM armapara areophl.
Hcrnonb30BaTh KOMIBIOTEPHBIE MIPOTPAMMBI.
3HAKOMUTHCS C UCTOPUEH pa3BUTHUS MAaTEMATUKU




[ToBTOpEHUE, 15 CeueHust MHOTOI'PaHHUKOB: cTaHAapTHbIE | CTPOUTH CEUYEHUS.
00o00111eH1e U MHOTOT'PaHHUKH, METO]] CJIEJIOB, Pemate cTepeomeTpruyeckue 3a1aun Ha
CUCTEMaTHU3aIls CTaHJapTHBIE TUIOCKOCTH, TIEPECEUEHUs | JOKA3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHUH,
3HaHUHN IPSIMBIX U TUIOCKOCTEH. HAXOXKJEHUE T€OMETPUUECKUX BEJIMYMH (IJIMH,
[TapannenbHbIe OpsIMbIE U TIOCKOCTH: YTJIOB, TJIOINIA/IeH, 00BEMOB).
napaJuieNibHbIe CEYCHHUSI, pacuéT Hcrnonb30BaTh IpH PEIIEHUH CTEPEOMETPUIECKIX
OTHOIIICHUH, YTIIBI MEXKTY 3a/1a4 MIaHUMETPUIECKUE (PaKThI U METOJIBI.
CKPEIIHMBAIOIIUMUCS TIPSIMBIMH. [TpoBOANTH TOTHYECKH KOPPEKTHBIE
[lepieHAUKYNSApHBIEC TIPSIMBIE U JI0Ka3aTEeNbHBIE PACCYXKACHUS IPH PEIICHUN
MJIOCKOCTH: CTaHJAPTHBIC Maphl CTEPEOMETPUUECKUX 3a]1a4.
MEPICHIUKYISAPHBIX TNIOCKOCTEH U CpaBHUBaThH U aHATTU3UPOBATDH
OPSIMbIX, CHMMETPUN MHOTOTPAaHHUKOB, | PEaJIbHbIE CUTYAllUU U BBIABIISATH BOZMOXKHOCTH €€
TeopeMa O TpEX NepHeHAUKYIIpax, MOJIEJUPOBAHUS HA A3bIKE TE€OMETPHH.
BBIUMCJICHUS JUIUH MonennpoBaTh peaibHYIO CUTYalUIO Ha S3bIKE
B MHOTOTpaHHHKaX. reOMETPHUHU U UCCIIEI0BATh MOCTPOCHHBIE MOJIEIH,
[ToBTOpEeHMe: muomaau B TOM YHCJIE U C UCIIOJIb30BAHUEM armnapara
MHOTOYTOJIbHUKOB, (DOPMYJIBI JJIs anreOpshl.
iomaaen, cooopakxeHus moao0ous. Hcrnonb30BaTh KOMIBIOTEPHBIE TIPOTPAMMBI TTPH
[Imomaau ceyeHnii MHOTOTPaHHHUKOB: pelIeHnu 3a1ay
TJIONIAIM TIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUsI MOI00us
O06BEM 17 O0bEM Tena. O0bEM NPIMOYTOIBLHOTO CB00OOAHO OnepUpOBaATH NOHATUAMU: 00BEM TEA,
MHOTOTpaHHHUKA napasuienenunena. 3agadn o0 yIBOCHUH | 00BEM MPSIMOYTOIBLHOTO MapaliesienuIea.

Ky0a, 0 KBaJparype Ky0a; 0 TpUCEKITNN
yria.

CrepeoMeTpuueckue 3aauu, CBI3aHHbIE
¢ 00BEMOM IPSAMOYTOJILHOTO
napajuiesienunesa.

dopMynHpoBaTH OCHOBHBIE CBOMCTBA 00BEMOB.
JlokaspiBaTh TeOpeMy 00 00bEME
IPSIMOYTOJILHOTO MapalijieienuIea, ClIeACTBUS
U3 Hee.

Pa3pe3aTh MHOTOTrpaHHUKH, NEPEKIIAIbIBATH




[IpuknanHbie 3a0a4M, CB3aHHBIE C
BBIYKCIIEHHEM 00bEMA MPSAMOYTOIBHOTO
napajuieIeunea.

O0BEM NPAMON TPU3MBI.
CrepeoMeTpuuecKre 3aa4u, CBI3aHHbIC
C BBIUHCIICHUEM 00BbEMOB TIPSMOi
npusmel. [Ipuknagaeie 3anaymn,
CBSI3aHHBIEC C 00BEMOM MIPSIMOM MPU3MBI.
Brruucnenre 00EMOB TEJT ¢ TOMOIIBIO
onpenenéHHoro naTerpana. O0bém
HAKJIOHHOW MPU3MBbI, TUPAMU/IBI.
dopMmyna 00bEMa MUPAMUIBIL.
OTtHo1ieHre 00bEMOB MUPAMU/T C OOIITUM
YTJIOM.

CrepeomeTpuuecKre 3a1a4u, CBI3aHHbIE
¢ 00BEMaMU HAKJIIOHHOM MPU3MBI,
MUPaMU/IBI.

[Tpuknannusie 3agaun mo TeMe «O0BbEMBI
TEI», CBA3aHHBIC C 00HEMOM HAKJIIOHHOM
MIPU3MBI, MUPAMUJIBI.

[Ipumenenue 00bEMOB. Boiuucnenue
pacCTOSTHUS A0 MIIOCKOCTH

YacCTH.
Pemars crepeomeTpuueckue 3aqaum, CBI3aHHBIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO
napajuiesieuneaa, Npu3Msl.

CpaBHMBaTh U aHAIU3UPOBATH YTBEPKACHHUS C
LIEJIBIO BBISIBJICHHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUM.

AHaIM3UPOBATh U MOJEIUPOBATh HA A3BIKE
r€OMETPHUU PEATIBHBIE CUTYAIMH, CBSI3aHHBIE C
00BEMOM IPSIMOYTOJILHOTO NapalJIeNIeNuIe1a,
MPU3MBI, TUPAMUJIBI.

HccnenoBars NOCTPOECHHBIE MOJEIH, B TOM YHCIIE
U C UCIIOJIb30BAHUEM anmapara aiareopsl.
BbIBOUTH OCHOBHYIO HHTETPAJIbHYIO GOPMYITy
JUIS BBIYMCIIEHUS] 00BbEMOB TEJI.

JlokasbiBaTh TeopeMy 00 00bEME HAKIIOHHOM
MPU3MBbI HA IPUMEPE TPEYTOJIbHOU MPU3MBI U JJIS
IIPOU3BOJIBHOM ITPU3MBI.

Jloka3pIBaTh TEOpEMY: 00 00BEME MUPAMUIBL,
bopMyIUpOBATH CIEACTBUS U3 HEE: 00BEM
yced€HHOM nupaMuibl. BeiBouTh hopMymy st
BBIYKCIICHUS 00bEMOB YCEYEHHOM MUPAMU/IBI

Tema BpaieHus

24

[unuaapuyeckast MOBEPXHOCTD,
oOpa3yroiye MUINHAPUIECKON
MTOBEPXHOCTH.

Humuaap. [psmoit kpyroBor HHIMHAP.
[Tnomaas NTOBEPXHOCTH HUWIUHAPA.
Konnueckasi moBepxHOCTh, 00pa3yroIme

CB000/IHO OMIEPUPOBATH TOHSATUSIMU:
AJTHHIPUICCKAs TOBEPXHOCTh, [FIHHJIP.
N3ydats criocoOsl

MOJIYYCHHUS [IMJIMHIPUIECKON MTOBEPXHOCTH,
ITAJTAHIpA.

N300paxaTh MUIMHAP U €T0 CCUCHUS




KOHUYECKOM nmoBepxHOCTH. KoHyc.
CeueHue KoHyca MIOCKOCTHIO,
napaiyieIbHON MJIOCKOCTH OCHOBAHUS.
VY ceuénnnlii konyc. M3o00paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB.
[1nomans OOKOBO MOBEPXHOCTH U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpuuecKHe 3a1a4u Ha
JI0Ka3aTeNIbCTBO U BBIUUCIICHUE,
MMOCTPOCHUEM CEUCHUN LIWIIMHIPA,
KOHYycCa.

[IpuknanHbie 3aqa4u, CBA3aHHBIE C
UUITUHIPOM.

Cdepa u map.

ITepeceuenue cdepsl 1 mapa ¢
riockocThio. Kacanue mapa u chepsl
IUIOCKOCThIO. By 1 n300paxkenue mapa.
VYpaBuenue chepsl. [nomans chepsl u
e€ yacTen.

CummeTtpus cdepsl U 1mapa.
CrepeoMeTpuuecKue 3a1a4u Ha
JI0KA3aTeNIbCTBO U BBIUUCIICHUE,
CBsA3aHHBIE cO cepoil U mapoM,
MOCTPOEHUEM UX CEYEHUH MIOCKOCTHIO.
[TpuknanHbie 3a7a4u, CB3aHHBIE CO
cdepoii u mapom.

[ToBTOpEHUE: OKPYKHOCTH HA MIIOCKOCTH,
BBIYMCIICHUS B OKPY>KHOCTH,

10CKOCThI0. CBOOOIHO ONIEPUPOBATH
MOHSATHUSIMU: KOHUYECKas OBEPXHOCTh, KOHYC,
ycedEHHBIN KOHYyC. M3y4yaTh CrOoCcOObI MOMydeHUS
KOHMYECKON OBEPXHOCTH, KOHYCA.

N300paxaTh KOHYC U €r0 CEYeHUS IUIOCKOCTHIO,
IPOXOJAIIEN YEPE3 OCh, U IIIIOCKOCTHIO,
NEPIEHINKYJIAPHOU K OCH.

BriBoauTs hopmyIibl 1151 BEIYUCICHUST OOKOBOM 1
IIOJIHOW MOBEPXHOCTEN TEJI BpallleHus. Pemarp
CTEPEOMETPUYECKHE 3a]1a4M, CBSI3aHHBIE C TE€IIAMHU
BpallleHUsI, HAXOXJEHUEM IIONAau OOKOBOH U
IIOJIHOW IIOBEPXHOCTH, IIOCTPOCHUEM CEUYEHUM.
Hcnonb30BaTh npu pelieHun 3a1a4
TUTAaHUMETPpUYECKUE PaKThl U1 METO/IBI.
CpaBHUBATh U aHAJTM3UPOBATH YTBEPKICHUS C
LEJIBIO BBISIBJICHUS JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMU.

AHaIM3UPOBaTh U MOAECIUPOBATH HA A3BIKE
T€OMETPUU PEATBHBIE CUTYAIUH, CBSI3aHHBIE C
KOHYCOM Y HHJIMHIPOM.

HccnenoBars NOCTpOESHHBIE MOJENH, B TOM YHCIIE
U C UCMOJIb30BAHKUEM armapara aareopbl
AKTyam3upoBaTh (GaKkThl U METOJIbI
MIJIAHUMETPUH, PEJICBAHTHBIE TEME, POBOJIUTH
aHaJIOTUH.

CBoOoaHO omepupoBaTh MOHATHSAMU: chepa u
map, eHTp, paanyc, AuameTp cdepsl u mapa.
HccnenoBath B3anMHOE pactioioskeHne cepol u




CTaHJapTHBIC TI0I00USI.

Pazauynbie KOMOMHALIMK TEJT BPAILICHHUS
¥ MHOTOTPAaHHUKOB.

3amaun no teme «Tena v MoBepXHOCTH
BpAILCHUS»

MJIOCKOCTH.
dopMynHpOBaTh ONpEIETICHUE KacaTeIbHOMI
IJIOCKOCTHU K cepe.

JlokasbIBaTh TEOPEMBI O CBOMCTBE U MpPU3HAKE
KAacaTeJIbHOM MJIOCKOCTH.

BriBoguTh (hopMyTy 17151 BEIYUCICHUS TIIOMIATN
chepsl yepe3 paanyc chepsl.

Pemate cTepeomerpudeckre 3a1auu, CBI3aHHBIC
co cdepoil u mapoM, HaxX0kKJACHUEM TLIOIIAAN
chepsbl u e€ yacTei, TOCTPOCHUEM CEUEHUN
chepsl u mapa.

AHanu3upoBaTh U MOJICIIUPOBATH Ha SI3bIKE
Tr€OMETPUU PEeaIbHbIC CUTYaIINH, CBSI3aHHBIE C
mapom u cepoil.

Pemate mpocThie 3a1a4n, B KOTOPBIX
(GUTypHpyIOT KOMOWHAIIMH TEJI BPAIICHUS U
MHOTOTPaHHUKOB.

Hcronp30BaTh MpH pelieHnH 3a/1a4, CBIA3aHHBIX
co cdepoit u mapoM, MIaHUMETPUIECKUE PaKThI
Y METOJIBI.

Pemate cTepeoMeTpudeckre 3a1auu, CBI3aHHBIC C
TeJaMU BpAIICHHS, TOCTPOCHUEM CEUECHUN Te
BpaIlCHUS, C KOMOMHAIMSMY TEJ BpaIeHUS U
MHOTOTPaHHHUKOB.

[IpoBOAUTH TOTUYECKU KOPPEKTHBIC
JIOKA3aTeNIbHbIE PACCYKICHUS TIPU PEIICHUH
T€OMETPUYECKHX 33]1a4, CBI3aHHBIX C
NEPHEHINKYISIPHOCTHIO TIIOCKOCTEH.




AHanu3upoBaTh U MOJAEINPOBATH HA SI3bIKE
TrE€OMETPHUHU pPeANIbHBIE CUTYAllUU, CBA3AHHBIE C
MHOTOTpaHHUKaMH.

HccnenoBaTh NOCTPOEHHBIE MOJIENH, B TOM YUCIIE
U C UCMOJIb30BAHUEM aIlllapara ajareopsl

[Tnomanu
MOBEPXHOCTH U
00BEMBI KPYTJIBIX
TN

O6vém mumHIpa. Teopema 00 00bEME
MPSIMOTO [UIUHAPA.

[Imomntaan OOKOBOM M ITOJTHOM
MMOBEPXHOCTH LUJIUHIpA.

Brruncienne 005EMOB TEJT C TIOMOIIIBIO
onpenenéHHoro uurerpaia. OonEm
KOHYyca.

ITnomiagu OOKOBOM M ITOJIHOM
MIOBEPXHOCTH KOHYcCA.
CtepeoMeTpUUECKHE 3a/1a4M, CBSI3aHHBIE
C BBIYUCJICHUEM 00BEMOB ITUIIMH/IPA,
KOHYCa.

[Tpuknannusie 3agaun mo TeMe «O0BbEMBI
Y IUIOLIA/IA TOBEPXHOCTEU TEI.

O0BEM mIapa u MapoBOro CEKTOpa.
Teopema 00 00bEMe mapa. [lnomans
cdepnl.

CrepeoMeTpUUECKHE 3a/1a4H, CBSI3aHHBIE
C BBIYUCJICHHEM 00BEMOB I1apa,

mapoBOro CCIrMCEHTA, IapoBOI0 CCKTOpPA.

[Tpuknagaeie 3aaa4un 10 TeMe «OObEMBI
TEJ», CBI3aHHbIC ¢ 00BEMOM IIapa
TJIOIIA/IBIO CEpHI.

CB00OHO OMEepUpPOBATh MOHITUIAMU: 00BEM Tena,
IUIOIIAAb TOBEPXHOCTH.

@opMyIHpPOBaTH OCHOBHBIE CBOMCTBA 0OBEMOB.
Jloka3pIBaTh T€OpEMBI: 00 00BEME HUIIUHIPA; 00
00béMe KoHyca. BeiBoauth GpopMyiibl asis
BBIYHCIICHUS 00bEMA YCEUEHHOTO KOHYCA.
HccenenoBats NOCTPOCHHBIE MOJEIIN, B TOM YHCIIE
U C UCTOJIb30BAHKUEM arrapara aareopbl.

3HaTh BO3MOXKHOCTH PEIICHUS 3a7a49 Ha
IIOCTPOEHHE LUPKYJIEM U JIUHEUKOU, O
KJIACCUYECKHUX HEPA3PEIINMBIX 3a7a4ax.
CB00OOAHO ONEpUPOBATH NOHATUSMU: IAPOBOM
CETMEHT, IIapOBOM CIIOH, IAPOBOM CEKTOD,
OCHOBaHHE U BBICOTA CETMEHTA, OCHOBAaHUE U
BBICOTA LIAPOBOIO CJIOS.

BoiBoguTh (hopMyIIbl 1151 HAXOXKACHHUS 00BEMOB
[IAPOBOT'0 CErMEHTA, IAPOBOT0 CEKTOpa,
101U Cephl.

JlokaspiBaTh TEOpeMy 00 00bEME MmIapa.

Pemate cTepeomerpuueckue 3a1auu, CBI3aHHbIE C
00BEMOM 11apa, MapOBOr0 CErMEHTA, IaPOBOT0
CEKTOopa, IJIOIIAIbI0 CPEepHl.

CpaBHUBATh U aHAJM3UPOBATH YTBEPKICHUS C




CooTHOIIIEHUSI MEXIY TIOIIA MU
MOBEPXHOCTEN U 00BEMaMU TTOTI0OHBIX
TeN.

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenune o0bEéMa npu mo00ouu.
CrepeoMeTpruuecKre 3aa4u, CBI3aHHbIC
C BBIYUCJICHUEM 00BEMOB TE U
IJIOIIA/IEN TOBEPXHOCTEN

€110 BBISIBJICHUS JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

AHanu3upoBaTh U MOJICIIUPOBATH Ha SI3bIKE
r€OMETPUU PealIbHbIE CUTYalINH, CBSI3aAHHBIE C
00BEMOM I1apa, MIAPOBOTO CErMEHTA, IIAPOBOTO
CErMEHTa, IO B0 CepHhl.

CB000IHO OMIEPUPOBATH MOHSATHUEM: TIOI00HBIE
TeJia B MPOCTPAHCTBE.

Boruucnsats 00bEMBI TET C TOMOIIIBIO
OIIPEIETIEHHOTO UHTETpAJIA.

Pemiats ctepeomeTpuueckue 3aauu, CBI3aHHbIE C
COOTHONICHHUSIMU MEXTY TUIOIIAISIMU
MOBEPXHOCTEN U 00BEMaMU TTOTOOHBIX TEJI.
[IpoBOIUTH TOTUYECKU KOPPEKTHBIE
JI0KA3aTeNIbHbIE PACCYKICHUS MPU PEIICHUH
r€OMETPUUYECKUX 33]1a4, CBI3AHHBIX C
BBIYHCIIEHHEM 00bEMOB TEJI C TIOMOIIBIO
OTPEICIEHHOTO MHTErpalia, HaX0XKJACHUEM
COOTHOIIICHUS MEXY TUIOLIASIMU
MOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TE.
AHaJIM3UPOBATh U MOJICTUPOBATH Ha SA3BIKE
FEOMETPUU pPealbHbIE CUTYyAIluH, CBSI3aHHbBIE C
00bEMaMU 1 IOBEPXHOCTSAMHM TeEJI, HA
JI0OKa3aTeIbLCTBO U Ha HAXOXKJCHUE
T€OMETPUYECKUX BEITUYNH

JIBr>xkeHust

JIBUKEHHS TPOCTPAHCTBA.
OTtoOpakeHusi. J|BiyKeHUsI M paBEHCTBO
¢buryp. Ob6mue cBOMCTBA TBUKEHUN.

[IpumMeHsTh paBuiia BBINOJIHEHUS IEUCTBUI
CJIOKEHHUS U BBIYUTAHUS BEKTOPOB, YMHOXKECHUS
BEKTOPA HA YKCJIO MPH PEIICHUHN 3a]1a4.




Bunpl 1BMKEHUN: TTapaieIbHbIN
NepeHoc, HEHTPaAIbHASI CUMMETPUS,
3epKaJibHasi CAMMETPHSI, IOBOPOT BOKPYT
npsMoi. [IpeobpazoBanus mo00usl.
[Ipsimas u chepa Diinepa.
['eomeTpuyeckre 3a1auu Ha TPUMECHEHHE
TIBYDKEHUS

HaxoauTk koopauHaTHI BEKTOpa B IAaHHOM 0a3uce
U CTPOUTH BEKTOP I10 €ro KOOPAUHATAM.
BcnoMHUTS onpesienienrne cKaasipHOTO
YMHOEHHUS M €T0 CBOMCTBA. BBIYMCIIATE ¢
TIOMOIIBIO CKAJISIPHOTO YMHOKCHHSI ITTUHBI
BEKTOPOB, YIJIBI MEXITY HUMHU, YCTAHABIHBATh
NEPICHANKYIIPHOCTh BEKTOPOB.

AHaM3upOBaTh U MOJICITUPOBATH HA SI3BIKE
T€OMETPUHU PEATbHBIC CUTYAIlNH, CBSI3aHHBIC C
(U3UYIEeCKUMHU BEKTOPHBIMH BETMUNHAMH.
Hcronp30BaTh MpH pelieHNH 3a/1a4, CBI3aHHBIX C
BEKTOpPaMU B MTPOCTPAHCTBE, IIIAHUMETPUUECKHE
(baKThl U METOIBI.

CB00OOHO OMEpUPOBATH TOHATUSIMHU:
oToOpakeHHe MPOCTPaHCTBA Ha ceOs, TBHKEHUE
IPOCTPAHCTBA; IIEHTpaJIbHAS, OCEBasI U
3epKajibHasi CAMMETPHH, TTapajlIeIbHBIN MEPEHOC;
PaBEHCTBO U No00ue QuUryp.

Jloka3pIBaTh YTBEPXKICHUS O TOM, YTO
IIEHTPAJIbHASI, OCEBas U 3epKaTbHAS CUMMETPHH,
napaJICTbHBINA TEPEHOC SBISIFOTCS JBMKCHUSMU.
BrimonasaTh IpeoOpazoBaHus 0100MS.
OmnepupoBath MOHATUSIMH: TIPsMast U cepa
Ditnepa. Pemats reoMeTpUUEeCKHE 33144 C
UCIIOJIb30BAaHUEM JBUKCHUM.

Hcnonb30BaTh MpU PEIICHUN 321249 JIBYKCHUS
MIPOCTPAHCTBA U UX CBOMCTBA

IToBTOpEHUE,
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O6o0maroiee NOBTOPEHNE TOHSITHH U

Pemars CTCPCOMCTPHUUICCKHC 3aa4M HA




000011eHNE U
cUCTEMATU3AIUA
3HAaHUU

MEeTO0B Kypca reometpun 10-11
KJIACCOB, CUCTEMaTU3aLIHs

3HAHUM.

Wcropust pa3BUTHSI CTEPEOMETPUU KaK
HayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX WHKCHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHI

JI0Ka3aTEIbCTBO MATEMATUYECKUX OTHOLIECHUM,
HAXOXKJEHUE T€OMETPUUECKUX BEJIMYMH (IJIMH,
YTJIOB, TIJIOIIA/IeH, 00BEMOB).

Hcnonp30BatTh Npu peNIEHUN CTEPEOMETPUUYECKUX
3a/1a4 TUTAHUMETPUIECKHE (PaKThl M METO/IBI.
[TpoBOIUTE JTOTUYECKU KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYKJICHUS TTPU PEIICHUU
CTEPEOMETPUYECKUX U IJIAHUMETPUUECKUX 3a/1a4.
CpaBHUBATh U aHAJIM3UPOBATH PEAJIbHBIC
CUTYallMU U BBISIBJISITH BO3MOKHOCTH €&
MOJICIUPOBAHUS Ha SA3bIKE T€OMETPUHU.
MopaenupoBaTh pealbHYyI0 CUTYallUIO Ha S3bIKE
TEOMETPHUU U UCCIEN0BATH MOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM alllapara
anreopsl. Mcrosb30BaTh KOMITBIOTEPHBIE
pOrpaMMbl [IPU PELICHUU 33/1a4.

[Tonyuyath npencTaBieHUE O TEOMETPUH KaK O
Pa3BUBAIOIIECHCS HAYKE, UCCIIECIYIOUIEH
OKPYXarOUI MUP, CBSI3AaHHOM C peaIbHbIMU
00bEKTaMHM, IOMOTAIOIIEH PEIIUTh pealibHbIC
YKU3HEHHBIE CUTYaIlUU O POJIM CTEPEOMETPHUU B
Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Oo0uree
KOJIMYECTBO YaCOB
10 MPOIrpaMMe
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3. PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA «BEPOSATHOCTBb U CTATUCTHUKA»
IOSCHUTEJIBHAS 3AIINCKA
VYueOHbIit Kypc «BeposSTHOCTh U CTATUCTHKA» YIIyOJEHHOTO YPOBHS SIBJSCTCS MPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO
y4eOHOro Kypca yriyOJ€HHOro YPOBHS Ha YPOBHE CpeIHero o0Iero oopazoBaHus. Y YeOHBIM Kypc MpeIHa3HaAueH IS
dhopMupOBaHUS Y 00YUYAIOIIUXCS CTATUCTUUECKON KyIbTYphl U TIOHUMAHUS POJIM TEOPUHU BEPOSTHOCTEH Kak MaTEMaTHYECKOTO
WHCTPYMEHTA JIJIS1 U3YYCHHUsI CITy9aifHBIX COOBITHI, BEIMYUH U MpoIieccoB. [Ipu n3yuennn kypca o0oramaroTcs npeacTaBICHUS
00yyYaroIMXCsl 0 METOJIaX UCCIEAOBAHUS U3MEHUUBOTO MUPA, PA3BUBACTCS IOHUMAaHKE 3HAYMMOCTH U OOIITHOCTH
MaTeMaTUYECKUX METOJIOB IMO3HAHUS KaK HEOThEMJIEMOM YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.
Conepxanue yueOHOro Kypca HallpaBJICHO Ha 3aKpEIICHUE 3HAHUM, MOTYyUYEeHHBIX MTPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus, U Ha Pa3BUTUE MPEJCTABICHUN O CIIy4allHbIX BEIUYMHAX U B3AaUMOCBS3X MEXKy HUIMHU Ha BaXKHBIX
MpUMeEpax, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKpYKaroliero Mupa. B pesynbrate y 00ydaronuxcs J0JKHO ¢POpMHUPOBATHCS
MpeCTaBlIeHHE 0 HauboJee ynoTpeOUTENbHBIX U OOIIUX MaTEeMaTHYECKUX MOJIEISAX, UCTIOIb3YEMbIX ISl ONUCAHUs
AHTPOTIOMETPUYECKUX U AEMOTpaPUISCKUX BEIIMUUH, IOTPEITHOCTEH B Pa3IUYHBIC pOJia U3MEPEHUSX, JIIUTCIIbHOCTH
0e30TKa3HON PadOThl TEXHUUYECKUX YCTPONCTB, XapaKTEePUCTHK MAaCCOBBIX SBJICHUH U IIPOIICCCOB B OOIIECTBE. Y UYeOHBIN KypC
SIBJISIETCST 0a30M JIJIT OCBOCHHS BEPOSTHOCTHO-CTATUCTUUCCKUX METOI0B, HCOOXOAMMBIX CIICIIHAIMCTAM HE TOJIHhKO MHKEHEPHBIX
CIICIMAIBHOCTEH, HO TaK)KEe COIMATBHBIX U IMICUXOJOTHUECKUX, ITOCKOIBKY COBPEMEHHBIC OOIICCTBECHHBIC HAYKH B 3HAUUTEIHLHOMN
Mepe MCIIOIB3YIOT ammapar aHajir3a 00JbInX JaHHBIX. LleHTpaibHyI0 9acTh y4eOHOro Kypca 3aHMMaeT 00CYKIeHHE 3aKOHA
OOJIBIINX YuCeT — PyHTAMEHTAILHOTO 3aKOHA MPUPOIBI, UMEIOIIEI0 MaTEeMaTHYSCKYO (hopMai3aIiio.
B cooTBeTCTBUM € yKa3aHHBIMHU IIEJISIMU B CTPYKTYpE yueOHOTro Kypca « BeposiTHOCTh U CTaTUCTUKA» Ha YTriyOJIEHHOM YPOBHE
BbIJICJIEHBI OCHOBHBIE COJIepkKaTeabHble TUHUU: «CilydaliHble COOBITUSI U BEPOSITHOCTHY U «CilydaliHble BEJIMUUHBI U 3aKOH
OOJILIINX YUCETD).
[ToMrMO OCHOBHBIX JTMHUM B YUEOHBIN KypC BKIFOUEHBI JIEMEHTBI TEOPUHU IpadOB U TEOPUH MHOKECTB, HEOOXOIUMBIC JIJIsI
MOJTHOIICHHOTO OCBOEHHUSI MaTepuasa JaHHOTO YYeOHOro Kypca U CMEKHBIX MaTEMaTUUECKUX YU€OHBIX KYpPCOB.
Conepxanue nuHuu «CirydaliHble COOBITHSI M BEPOSITHOCTHY CIIYKUT OCHOBOM J1sl (hOPMUPOBAHUS MPEICTABICHUH O

pacnpeneeHu BEPOSITHOCTEN MEXKY 3HAUYCHUSIMU CITyYalHbIX BEJIMYHUH. BakHYIO 4acTh B 3TOU COJIEPKATEIBLHON JINHUU
3aHUMAET U3yUYCHHE TEOMETPUUECKOTO U OMHOMHAIBHOTO PaCIpeieNIieHUi U 3HAKOMCTBO C WX HEMPEPHIBHBIMHU aHAJIOTAMH —
MOKa3aTeIbHBIM U HOPMAJIbHBIM PacCIpeIeICHUSIMMU.



Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CITyYallHBIMU BEJIMYMHAMU U PACTIPEICICHUSIMU, AKIIEHTUPYIOT BHUMaHKE 00y4aloluxcs Ha
OMKMCAHUM U U3yYEHUHU CIyYalHBIX SBJICHUN C TOMOIIBbIO HEMPEPBHIBHBIX (QyHKIMI. OCHOBHOE BHUMAHUE YACISETCS
MOKa3aTEJIbHOMY U HOPMAJIbHOMY PaclpeIeICHUSIM.

B yueOHOM Kypce npenycMaTpUBaeTCsi 03HAKOMUTEILHOE U3YUYEHHE CBSI3U MEXKY CIy4yalHbIMU BETUYMHAMU U ONKCAaHUE 3TON
CBSI3U C TIOMOIUIBI0 KOA(DPUITMEHTA KOPPETSAIUU U €r0 BHIOOPOYHOTO aHaiora. ITH 3JIEMEHTHI COJIEp KaHUs pa3BUBAIOT TEMY
«/IlnarpamMBbl paccenBaHus), U3y4YEHHYIO Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl, U BO MHOIOM OMMPAIOTCS HA CBE/ICHUS U3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé onun 351€MEHT coepKaHusi, KOTOPBIM ITPEIAraeTcsl Ha 03HAKOMUTEIBHOM YPOBHE — MOCJIEIOBATENBHOCTD CIIy4YalHBIX
HE3aBUCUMBIX COOBITUI, HACTYIAIOIINX B €AUHUIY BpeMeHU. O3HAaKOMJIEHUE C PACTIPEAEICHHUEM BEPOATHOCTEN KOJIMYECTBA
TaKUX COOBITUI HOCUT Pa3BUBAIOIINIA XapaKTEP U SIBISIETCS aKTyaIbHBIM JUIsl OyAyIIMX a0UTYpPHEHTOB, MOCTYMAIOIINX Ha
y4eOHbIE CIIEUATbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HAYKAMHU, IICUXOJIOTUEN U YIIPaBICHUEM.

Ha n3yuenue yuebHOro Kypca «BeposTHOCTh U CTaTHCTHKA» Ha yriyOJIeHHOM ypoBHE oTBoaAnuTCA 68 yacoB: B 10 kmacce — 34
yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Hezeno).

COIJEPKXAHUE OBYUYEHUA

10 KITACC

I'pad, cBs3ubI Tpad, myTu B rpade: nukibl U nenu. CTeneHs (BaJI€HTHOCTD) BepiuHbL. ['padbl Ha miockocTu. JlepeBbs.
CrnyualiHple SKCIIEPUMEHTHI (OTBITHI) U CITydaiiHbIe COOBITHS. DJIeMEHTapHbIe COOBITHS (MCXO/IbI). BeposTHOCTH CiTydaitHOTO
coObITUA. BIM30CcTh YaCTOTHI U BEpOATHOCTU COOBITHH. CityyaliHble ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
Onepauuu HajJ COOBITUSIMU: TIEpecedeHue, 00beIMHEHUE, TPOTUBOMOJIOKHBIE COObITUA. [narpammel Ditnepa. opmyna
CJI0’KEHUS BEPOSTHOCTEN.

YcnoBHAsI BEPOSITHOCT. Y MHOKEHHE BEPOATHOCTEN. J[epeBo cilydailHOTO skcniepuMenTa. Popmyiia MoJHON BEPOSATHOCTH.
®dopwmyna baiteca. HezaBucumblie coObITHS.

bunapHbIi ciy4aiiHblid ONBIT (MCIIBITaHKE), yerieX U Heyaada. HezaBucumbie ucnbiTanus. Cepusi HE3aBUCUMBIX UCTIBITAHUH 10
nepBoro ycrexa. [lepecranoBku u gakropuain. Yucno coueranuit. Tpeyronpauk [lackans. ®opmyna Ounoma HeroToHa.

Cepus He3aBUCUMBIX ucnibITaHui bepryin. Ciny4yaliHblil BBIOOp U3 KOHEYHOW COBOKYITHOCTH.

Cnyuaitnag BennunHa. Pacnipenenenue BepostHocTel. Juarpamma pacnpenenenus. Onepanuu HaJl CIydYailHbIMU BETUYMHAMH.

bunapHas cnydaiinas BenuuuHa. [Ipumepsl pacnpeneneHuii, B TOM YUCiie FT€OMETPUYECKOE U OMHOMUAIIBHOE.



11 KJTACC

CoBMeCTHOE pacpeieleHUE IBYX Cly4ailHbIX BeanuuH. HezaBucumMble ciaydaliHble BEJIMYNHBI.

MatemaTnueckoe 0XKHUIaHne CIIy4aiiHON BeJIMYuHbI (pactpeneneHus). [lpuMepsl mpuMeHeHNsT MaTEMaTHUECKOTO OKUJaHUsI
(cTpaxoBaHue, JoTepes). MaTemaTHuecKoe OXKHUAaHue OMHAPHOW CIy4aiiHON BelIMYMHbBI. MaTeMaTHUeCKOe OXKUAAHUE CyMMBbI
CJIy4aliHbIX BEJTMYMH. MaTeMaTnyeckoe 0>kKMIaHue T€OMETPUUYECKOTO U OMHOMUAIBHOIO PACIIpeAeICHUI.

Jlucriepcus 1 cTaHAapTHOE OTKJIOHEHHUE CIydyailHOM BeMUYMHEI (pacnpenenenus). Jucnepcus 6MHapHOM cy4yailHOW BETMYUHBI.
MaremaTndeckoe 0KUJaHNE POU3BENEHUS U TUCIIEPCHUS CYMMBbI HE3ABUCHUMBIX CIIyYalHbIX BeMUUH. Jlucnepens u
CTaHAAPTHOE OTKJIIOHEHWE OMHOMMAIIBHOTO pacnpeeneHus. Jlucnepcrs U cTaHgapTHOE OTKIOHEHHE T€OMETPUYECKOTO
pacrpeneneHus.

HepagenctBo YeObimuéBa. Teopema YeOsiméBa. Teopema bepuymu. 3akoH 0onbmx yrces. BeIOOpoUHbIN METOT
uccienoBanuii. Beibopounsie xapaktepucTuku. OIleHUBaHNUE BEPOSITHOCTH COOBITHSA 110 BEIOOPOUYHBIM JTaHHBIM. [IpoBepka
IIPOCTENIINX TUNOTE3 C TOMOIIBIO N3YUYEHHBIX PACIIPEACICHUM.

HenpeppiBHble cinydaiinble BenuuuHbl. [IpuMepsl. @yHKINA IUIOTHOCTA BEPOSTHOCTH pacupenesieHus. PaBHomepHoe
pacupesesieHue U €ro CBOMCTBA. 3a/1auu, IPUBOSLIUE K [TOKA3aTEIIbBHOMY PaCIpEeIICHHUI0. 3a1a4M, IPUBOISAIINE K
HOpMaJIbHOMY pacnpeeneHno. OyHKIHS MITOTHOCTH BEPOSITHOCTH MOKA3aTeNIbHOTO pacnpeeneHus, (GyHKIUS TUIOTHOCTH
BEPOSATHOCTH HOPMAJILHOIO pacnpeneneHns. OyHKIus INIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACTIPEIEIICHHUS.
[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITUN. 3aaun, MPUBOAIINE K pacnpesenenuto [lyaccona.

KoBapuanus nByx ciydaiinbix BennunuH. KoaddummenT nunerinoi koppensiuu. CoBMeCTHbIC HAOMIOACHUS ABYX BEITUYHH.
Br16opounbiii kKoadpuirieHT koppensuuu. Paznuure Mex1y TMHEHHON CBA3BIO U IPUUMHHO-CIIEACTBEHHOM CBA3bI0. JIMHEHas
perpeccusi, METOJ HAMMEHBIINX KBAIPATOB.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss HayquTCs:

CBOOOJIHO OIEPUPOBATH MOHATUIMU: Tpad, IIOCKUH rpad, CBA3HBIN rpad, MyTh B rpade, Henb, LUK, 1ePeBO, CTENEHb BEPIIUHBI,
NEPEBO CIYYAUHOTO SKCIIEPUMEHTA;

CBOOOJTHO OTNEPUPOBATH MOHATUAMMU: CIIyHalHBIA SKCTIEPUMEHT (OMBIT), CIy4ailHOE COOBITHE, JIEMEHTAPHOE CIy4yallHOE COOBITHE
(3meMeHTapHBIM UCXOJ) CIYYailHOro OMbITa, HAXOAUThH BEPOSTHOCTU COOBITUN B OMBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH;



HaXOAUTbh U (OPMYJINPOBATh COOBITHS: IEpECEUECHNE, OOBEINHEHUE TaHHBIX COOBITUM, COOBITHE, IPOTUBOIIOJIOKHOE TaHHOMY,
UCIOJIb30BaTh IUarpaMMbl Diljiepa, KOOPIMHATHYIO MPSAMYIO ISl pELIEHUS 3a4a4, 0Ib30BaThCsl POPMYJIION CIOKEHUS
BEPOSITHOCTEN JIJIs1 BEPOATHOCTEHN ABYX U TPEX CIy4YailHbIX COOBITHI;

OIIEpUPOBAThH NOHATUSAMU: YCIOBHAS BEPOSATHOCTh, YMHOKEHHE BEPOSITHOCTEN, HE3aBUCUMBbIE COOBITHUS, IEPEBO CIYyYaHOTO
HKCIIEPUMEHTA, HAXOUTh BEPOSITHOCTH COOBITHI C MOMOIIBIO IPABUIIa YMHOKEHHUSI, J€PEBa CIIy4ailHOTO OIbITa, UCIOJIb30BATh
bopMyily OIHON BeposTHOCTH, hopMyily balieca npu peniennn 3a1ad, ONpeaessiTh HE3aBUCUMOCTh COOBITUH 1O (hOpMyJie U IO
OpraHU3aLMU CIIy4alHOTO YKCIIEPUMEHTA;

MIPUMEHSTh U3YyYEHHbIE KOMOMHATOPHBIE (POPMYJIBI JIs IEPEUUCIICHUS JIEMEHTOB MHOKECTB, 3JIEMEHTAPHBIX COOBITHIA
CIIy4alHOTO OIIBITA, PEMIEHUS 3a4a4 I10 TEOPUU BEPOSATHOCTEN;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: OMHAPHBIN CITydailHbIN ONBIT (UCIIBITAHUE), YCIIEX U HEYy/laya, HE3aBUCUMbIE UCIIBITaHUS,
CepHsl UCIBITAHUI, HAXOJIUTh BEPOSITHOCTA COOBITUI: B CEpUU UCIIBITAHHI JI0 IEPBOIO yCIexa, B CEpUU UCTIbITaHUI bepHysuiu, B
OMbITE, CBA3aHHOM CO CIIy4allHbIM BBIOOPOM M3 KOHEYHON COBOKYIHOCTH;

CBOOOJIHO OIEPUPOBATH MOHATUAMM: CIIydaiiHas BEJIMYHMHA, paCIpeleICHuE BEPOSITHOCTEN, AUarpaMma pacipeiesieHus,
OuHapHas ciydaiiHasi BEJIMYMHA, TEOMETPUUYECKOE, OMHOMHUATILHOE pacIpe/iesieHue.

K xoniy 11 kiaacca oOyyaromuics HAyquTCs:

OTIepUPOBAThH MOHATUSMU: COBMECTHOE pacIipe/ieSICHUE IBYX CIIyYalHbIX BEIMYMH, UCTIOJIB30BaTh TAOJIUILy COBMECTHOTO
pacrpeneneHus IByX CIIy4alHbIX BEJIMYMH JUIS BBIICICHUS PACIIPEACIICHUS KaXK 10U BEJIMYMHBI, OIIPEACIICHUS HE3aBUCUMOCTH
CJIIy4YalHbIX BEJINYNH;

CBOOO/IHO ONEPUPOBATH MOHATUEM MAaTEMATUYECKOTO OKH/IaHUs CIIy4aliHON BEJIMYMHBI (pacipeieieHns ), IPUMEHSTh CBOMCTBa
MaTEeMaTHYECKOT0 OKUIAaHUSI IPU PELICHUHU 3a/1a4, BIYUCIIATh MAaTEMaTUYECKOE 0XKHIaHne OMHOMHUAIBHOTO U T€OMETPUUECKOTO
pacnpeneneHu;

CBOOOJIHO OTNEPUPOBATH MOHATUAMMU: IUCTIEPCHUs, CTAHAAPTHOE OTKIIOHEHUE CITyYallHOW BEJIMUMHBI, IPUMEHSATh CBOMCTBA
JUCIIEPCUM CITyYaliHOM BETMYMHBI (pacTipeieiieHus1) PY PEIIeHUH 3a/1a4, BBIUUCISATh JUCIIEPCUIO U CTAaHAAPTHOE OTKJIOHEHUE
r€OMETPUYECKOI0 U OMHOMHAJIBHOTO PacipeleICHUH;

BBIYHCIISATH BRIOOPOYHBIE XapAKTEPUCTUKH IO TAHHON BHIOOPKE U OLIEHUBATh XapAKTEPUCTUKH I'€HEPaTIbHONW COBOKYITHOCTH

JaHHBIX IT1O BBI60pO‘IHBIM XapaKTCPHUCTUKAM. OI.[CHI/IBaTB BCPOATHOCTH COOBITHH U IIPOBECPATH HpOCTeﬁHJHe CTaTUCTHUYCCKHUEC
T'AIIOTE3bI, IMTOJIB3YACh N3YYCHHBIMU PaCIIpCACICHUAMM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacce
HasBanue paszzgena KomuuectBo | OCHOBHOE cojiepaHue OcHOBHBIE BUBI JEATEIHHOCTU
(TemMBI) 4acoB 00yJaroIIMXCs
DJIEMEHTBI TEOPUU 3 ['pad, cBs3ubIil rpad, npencrabienue | [IpenctaBisTb 0ObEKTHI U CBSI3U MEXKIY
rpados 3a/ilayu ¢ moMoIisio rpada. CteneHn HUMU C TIOMOIIBIO Tpada, HaXOAUTh MyTU
(BaJeHTHOCTD) BepilHbL. [1yTh B MEXy BepliiuHaMmu rpada.
rpade. Llenu u uukisl. I'padsr Ha BoigensaTs B rpade nenu v HUKIIbL.
IJIOCKOCTH. JIepeBo cilyqyaliHOroO CtpouTh 1epeBO MO ONMKUCAHUIO CIIYYaHHOTO
AKCIIEpUMEHTA OTIBITA, OTIMCHIBATh CIIy4allHbIE COOBITHS B
TEpMHUHAX J€peBa.
Pemiats 3amauun ¢ momonibio rpadoB
Ciy4aiiHbI€ OTIBITHI, 3 CrnyualiHble SKCTIEpPUMEHTHI (ONBITHI) U | BBIIENATh M OMUCHIBATH CIIy4aitHbIC
CIy4ailHbIe COOBITUS U CIIy4ailHbIe COOBITHA. DIIEMEHTAPHBIE | COOBITUS B CIIy4aifHOM OTIBITE.
BEPOSITHOCTH COOBITUM coObITHS (McX0abl). BeposiTHOCTD DopMyIMpPOBaTh YCIOBHUS MMPOBEICHUS
ciy4aitHoro coOwitHsi. BepostHocTH CJIy4alHOrO OIBITA.
COOBITHI B OIBITaX C Haxonutb BEposSTHOCTH COOBITHIA B OTBITaX
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMUA | C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHUAMH HCXOJaMH
Onepanuu Haj 5 [lepeceuenue, ooObenHeHEe MHOXECTB | Micnonb3oBaTh nuarpammel Jitnepa u

MHO>KECTBAMHU U
coOpITHAMH. CII0KEHUE
1 YMHOXEHUE
BEPOSITHOCTEM.
YcnoBHas
BEPOSITHOCTb.

U COOBITH, MPOTUBOMOJIOKHbIE
coObITHsi. DopMmyIia CI0KEHUS
BEPOSITHOCTEN Y CIIOBHASI BEPOATHOCTD.
YMHO)KeHHne BeposiTHOCTEN. Popmyna
YCJIOBHOU BeposATHOCTH. DopMmyna
1oJIHOM BepositHocTH. Dopmyiia

BepOaJIbHOE OMHUCaHUe COOBITHI MPU
BBINIOJIHEHUU ONEpALMil HaJl COOBITUSIMU.
OueHnBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITHI IO MEPE HACTYIICHUS APYTUX
COOBITUH B CITy4ailHOM OTIBITE.

Pemars 3agaun, B TOM 4ucCie C




HezaBucumebie coObITHS

baiieca. HezaBucumbie cCOOBITHSA

UCIIOJIb30BaHUEM JIEPEBA CIIYYalHOTO OIIbITA,
dbopMy CIIOKEHUSI 1 YMHOXKEHUS
BEPOSITHOCTEU

DNEeMEHTHI 4 KoMOuHaTopHoe npaBuiio ymMHoOkeHud. | DopmyanpoBaTh U 10Ka3bIBaTh
KOMOWHATOPUKHU [lepectanoBku u pakropuai. Yucmo KOMOHMHATOpPHBIE (PAKTHI.
coueranuii. Tpeyronbpauk [lackans. Hcnonp30BaTh MpaBUIIO yMHOXKEHUSA,
®opmyina 6uHoma Herotona U3y4eHHbIE KOMOUHATOPHBIE (DOPMYJIBI JIJIS
NIEPEYUCIIEHUS DJIEMEHTOB Pa3IMYHBIX
MHOY€ECTB, B TOM YHCJIE 3JIEMEHTAPHBIX
COOBITHH B CIIy4ailHOM OIIBITE.
[Tonb30BaTbes GpopMysnol U TPEYroJbHUKOM
[Tackaist 115 ONpENENIeHNs Yncia
COYETAaHUM.
[Tpumensts Gpopmyny 6mHoma HerotoHa 11st
peoOpa3oBaHUsl BRIPAKCHUN
Cepun 5 bunapHbIi Cily4allHBINA ONIBIT Pa30uBaTh ClOXKHBIE SKCIEPUMEHTHI Ha
ITOCIEA0BATEIbHBIX (ucbiTaHuE), yCIex U Heyaaya. OTJI€TIbHBIE UCTIBITAHUS.
WCTIBITAHUM. HeszaBucumeie ucnsitanus. Cepus Pemate 3a1aun Ha TOMCK BEPOATHOCTEN
UcnbiTanus beprymm. HE3aBUCUMBIX HCIIBITAHUH 10 IEPBOTO | COOBITHI B CEpUU UCTIBITAHUH 10 IEPBOTO
Crnyualinblii BBIOOD U3 ycnexa. Cepust HE3aBUCUMBIX yCIexa U B CepusaX UCIbITaHu bepHyiuu, a
KOHEYHOU ucnblTannii bepryim. CiyyaliHbIi TaK)K€ B ONBITAX CO CIy4YaillHBIM BHIOOPOM M3
COBOKYITHOCTHU BbIOOD 13 KOHEYHON COBOKYITHOCTH. KOHEYHON COBOKYITHOCTH C MCIOJIb30BAHUEM
[IpakTrueckas pabota ¢ KOMOWHATOPHBIX (PAaKTOB ¥ HOPMYII, B TOM
MCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOJUI] | UKCIIE B XOJI€ MPAKTHUECKON paboThI ¢
IPUMEHEHUEM CTaHJAPTHBIX QYHKIUN
Crnyyaiinble BenuunHbl | 14 Cnyuaiinas BennuuHa. Pactipenenenne | OcBauBaTh MOHATHSA: ClydaliHasl BEJIMYMHA,

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpenaenenud. Onepanuu HaJ

pacmpenenenue, Tabiuia pacupeneacHus,
JUarpaMMa pacrpeiesieHusl.




Clly4yallHbIMH BennuruHaMmu. [Ipumepbl
pacnpeneneHuii. buHapHas ciydanHas
Benn4unHa. ['eomeTpuueckoe
pacnpenenenue. bunomuaneHoe
pacnpenenenue. Maremarudeckoe
O’KMJIAHUE CIIyYallHOW BEJINYVHBI.
CoBmecTHOE pacipeaesieHue ABYX
CIIy4allHbIX BeJIM4KnH. He3aBucrumbie
ClIy4daiiHble BeTUYuHbl. CBOMCTBA
MAaTEMATUYECKOTO OKHUIaHHUS.
MaremaTtudeckoe oxxugaHue OuHapHON
CIIy4allHOM BEJIUYUHBL.
MaremMarndeckoe OKUgaHnue
r€OMETPUYECKOTO U OMHOMHAIIBHOTO
pacnpenenenuid. Jlucnepcus u
CTaHJIAPTHOE OTKJIOHEHME. Jlucnepcus
OMHApHOM CITy4ailHOUM BEIIMYUHBI.
CBoMICTBA TUCIIEPCHH.
MaremMaTHdeckoe 0KHUJaHNue
MIPOM3BEICHUS U TUCIIEPCUS] CYMMBI
HE3aBUCHUMBIX CIIyYalHBIX BEJTUYMH.
Jucnepcusi OMHOMHUAIILHOTO
pacrpenencHusl.

[Ipaktrueckas pabota ¢
MCITOJIb30BAHUEM AJIEKTPOHHBIX TAOJIHIT

Haxonute 3HaueHUsI CyMMBI U
MIPOU3BEACHUS CITyYaHbIX BEJINYMH.
Crpoutb OMHApHBIE paclpeaesIeHus 1o
OMHCAHUIO COOBITUH B CIIy4ailHBIX OMBITAX.
CtpouTs 1 pacro3HaBaTb F€OMETPHUECKOE U
OMHOMMAIIBHOE pACTIPEECICHHUS.

Pemate 3a1aun Ha BBIUKCTIEHUE
MaTEMaTUYECKOrO 0KHUIAHHUS.

CTpouTh COBMECTHBIE pacCIpeIeSICHUS.
N3ydars cBOMCTBAa MATEMAaTHYECKOTO
OKHJIaHU.

Pemate 3a1aun ¢ MOMONIBIO N3YYEHHBIX
CBONCTB.

[To u3yueHHbIM (hOpMysIaM HAXOUTh
MaTEMaTUYECKUE 0KUIAHMS CITyYalHBIX
BEJIMYMH, UMEIOLINX TEOMETPUUYECKOE U
OMHOMHAIIBHOE paCTIpeICTICHUS
OcBauBaTh NOHSTHS: AUCTIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CITy4YalHOU
BEJTUYHHBI.

Haxonute qucnepcuto no pacnpeaeaeHuro.
N3yuaTe cBOMCTBA AUCTIEPCUM.

[To n3ydyeHHsIM (popmMyJsiaM HaXOIUTh
JUCTIEPCUI0 OMHOMHAIIBHOTO
pacnpenenieHus, B TOM YHCIIE B X0/
MPAKTUIECKON pabOTHI

OO011ee KOIUYECTBO
4acoB I10 IIporpamMmme
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11 KITACC

Ha3zBanue paznena KomuuectBo | OCHOBHOE cojepkaHue OcHOBHBIE BUBI IEATEIIBHOCTH
(TeMbI) 4acoB 00yYaroIMXCcst

3aKoH OOMBIINX YHCET | S HepasenctBo YeOniméBa. Teopema Pa3bupath q0oKazarensCcTBa TEOPEM.
UYeoniména. Teopema bepuymnu. 3akon | OcBanBaTh BEHIOOPOUHBII METO/T
OonpIX yucen. BeIOOpoUHBIA METO | UCCIIEIOBAaHUM, B TOM YHUCJIE B XO€
MCCIIEIOBAHUM. MPaKTUYECKON pabOThI
[IpakTrueckas pabota ¢
MCIIOJIb30BAHUEM AJIEKTPOHHBIX TA0JIHIL

DNEeMEHTHI 6 ['eHepanbHas COBOKYIMHOCTh U OcBauBath NOHSTHUS: T€HEpaIbHas

MaTEMATUYECKOM ciiyuyaiiHasi BBIOOpKa. 3HAKOMCTBO € COBOKYITHOCTb, BRIOOPKA, BLIOOPOUHOE

CTATUCTUKHU BBIOOPOYHBIMU XapaKTEPUCTUKAMH. CpenHee U BIOOPOYHAsI IUCTIEPCHS.
OueHka cpeHero u Aucnepcun Brraucnsats BEIOOPOYHBIE XapaKTEPUCTUKH U
reHepaibHON COBOKYITHOCTH C Ha WX OCHOBE OIIEHUBATh XapPaKTEPUCTUKHU
MTOMOIIIbIO BEIOOPOYHBIX reHepaIbHON COBOKYITHOCTH.
xapakTepucTuk. OlleHnBaHUE OcBauBarh NOHATHUA: CTATUCTUYECKAS
BEPOSITHOCTEH COOBITUI TIO BBIOOPKE. TUIIOTE3A.
Craructuueckas runotesa. [IpoBepka | OnieHMBaTh BEPOSITHOCTh COOBITUI U
MPOCTEHIINX TUMOTE3 C TOMOIIBIO MPOBEPATH MPOCTEHIIINE TUIIOTE3HI HA
CBOMCTB U3YUYCHHBIX PACTIPEICICHUI. | OCHOBE BEIOOPOUYHBIX JAHHBIX, B TOM YHCIIE B
[Ipaktrueckas pabota ¢ X0/JI€ TPaKTUYECKON pabOThI
MCITOJIb30BAHUEM AJIEKTPOHHBIX TAOJIHII

HenpepriHbie 4 [IpuMepbl HEMTPEPBIBHBIX CIYYaHBIX | 3HAKOMUTHCS TOHSATUSIMU: HETIPEPhIBHAS

CIIly4alHbIE BEJIUYUHBI
(pacupenenenus),

BeJIMYUH. OyHKIUS IUIOTHOCTH
BEpOSITHOCTU. PaBHOMEpHOE

CyJaiiHasi BeTMYMHA, HETIPEPHIBHOE
pacrpenenenue, GyHKIUs IIIOTHOCTH




II0Ka3aTeJIbHOC U pacopenenenue. [Ipumepsl 3aaay, BEPOSITHOCTH.
HOPMAJIbHOE MPUBOAAIIMX K MOKA3aTEIbHOMY U K HaxoauThk BeposSTHOCTH COOBITHI TIO TaHHOM
pacnpeneneHus HOPMAJIbHOMY PacIpeICICHUSIM. byHKIIIN
DyHKIMS TUIOTHOCTH BEPOSITHOCTH IUIOTHOCTH.
MMOKAa3aTEIbHOTO PACIPEICICHUS. 3HAKOMHTHCS C IIOHATHSIMH: ITOKA3aTEeIHLHOE
@ yHKIYS IOTHOCTH BEPOSITHOCTH pacnpeaeneHne, HOpMalbHOE
HOPMAJIBHOTO PacClpeieICHUS pacnpeaeneHue.
Briaensate no onucaHuio Ciry4anlHbIC
BEJIMYMHBI, pACIPEICTICHHBIE TIO
MOKa3aTEIbHOMY 3aKOHY, 10 HOPMaJIbHOMY
3aKOHY.
Pa36upats nmpuMepsl 3a71a4, TPUBOAAIINX K
I0KAa3aTEeJIbHOMY PAaCIpPEACICHUIO U K
HOPMAaJIbHOMY PaclpeeICHUIO
Pacnipenenenue [TocnemoBaTenbHOCTH OAUHOYHBIX Bb1€es1Th 10 ONMCAHUIO CIIYYaliHOTO OIbITA
ITyaccona HE3aBUCUMBIX cOObITHH. [Ipumep BEJIMYMHBI, PACIIPEACIICHHBIC 110 3aKOHY

3a7a4u, MPUBOISIIIEN K
pacnipenenenuto [lyaccona.
[Ipaktrueckas pabota ¢
MCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOJIUI

Ilyaccona.

Pemars 3agaun, B TOM 4HClE B X0/
MPaKTUUECKON pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX PYHKIMMI 3JIEKTPOHHBIX
Ta0INI]

CBs3b MEXKITY
CIIy4YalHbIMH
BEJIMYMHAMU

KoBapuanus 1Byx citygyalHbIX
BenuunH. Koadduiment koppensiuu.
CoBMecTHBIE HAOJIIOICHHSI IBYX
Benu4nH. BeiOopouHbIil ko3 duiimeHt
Koppesauu. Paznmuune mexay
JIMHENHOM CBS3BIO U IIPUYUHHO-
CJIEACTBEHHOU CBA3bI0. JInHEeHas

OcBauBaTh NOHSTHS: KOBapHAaIus,
KOA(QPHUITMEHT KOpPENSIITUY, TNHEHHAS
3aBUCUMOCT.

OreHrBaTh XapakTep CBSI3U MEXKITY
CITyJallHBIMH BEJIMYUHAMH, UCXOJIS U3
PUPOABI JAHHBIX U BRIUACIEHHBIX
XapaKTEPUCTHK.




perpeccus. [Ipaktrueckas padota c
UCITOJIb30BAHUEM AJIEKTPOHHBIX TA0JIHIL

Hcnons3oBaTh quarpaMMbl pacCEMBAHUS UL
N300paKeHHsI COBMECTHOTO PacCerBaHMUs
JAHHBIX.

Haxonuts k03(p(pULIMEHTHI OCH TnarpaMMbl,
B TOM YHCJIE B XOJI€ MPAKTUYECKOM PabOTHI C
IPUMEHEHUEM CTaHJAPTHBIX QYHKIUH

O0o0011eHUE U
CUCTEMATU3AIUSA
3HAHUM

11

IIpencraBieHne JaHHBIX C TIOMOIBIO
TaOJUIl U JUarpamMmM, onucartesibHas
CTaTUCTHUKA, OIBITHI C
PaBHOBO3MOHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU, BEIYUCIICHUE
BEPOSTHOCTEH COOBITHH C
npuMeHeHHueM (HopMyIT B rpauIecKux
METOJI0B (KOOpAMHATHAS MpsMas,
JepeBo, quarpamMma Jisepa),
CJIy4ailHble BEJTUYUHBI U
pacnpeneneHus, MaTeMaTU4eCcKOe
0’XKMJAHHUE CITYYaHON BEJIMYNHBI

[1oBTOpATH N3y4EHHOE U BBICTPAUBATh
CHUCTEMY 3HAHHAU

OO0111e€ KOJIMYECTBO
9JacoB I10 TTPOrpamMme

34




Jluteparypa u cpeacrsa o0yuyeHust

ITocoOue st yueHUKAa:
A.I'. Mopakosuy, I1.B. CemenoB. Anredpa 1 Hadajla MaTeMaTHudeckoro ananusa.l0 kimacc. YueOHuK s

o011eo0pa3oBaTeIbHBIX Opranu3anuii (0a30Bblil 1 yriayOneHHslil ypoBau). B 2 4. - M.: Muemosuna, 2020

A.I'. Mopakosuy, I1.B. CemenoB. Anredpa u Hauana MareMaTudeckoro aHanusa.l 1 knacc. YueOHUK a1 o011eo0pa3oBaTeabHbIX
opranu3anuii (0a30Bblil U yriyOJieHHbIH ypoBHU). B 2 4. - M.: Muemo3una, 2020

I'eometpus, 10-11: Yueb. nus obmeoOpazoBatenbHbix yupexaennit/ JI.C. Aranacsan, B.®. byry3os, C. b. Kagomues u mp.-
Mocksa: IIpocBenienue, 2021 r

Metoanyeckasi aureparypa:
1. denepanbHbii mMepeueHb YYEOHHKOB, pPEKOMEHAyeMbIX MuHuctepcTBoM oOpazoBanuss P® Kk UCMOIB30BaHUIO B
o01eo0pazoBaTebHOM TIpoliecce B 0011e00pa3oBaTeNbHbIX YupexkaeHusax Ha 2019-2020 yueOHbIii ro/.
2. Tlporpammbl j1si oO1eoOpa3oBaTeNbHBIX MIKOJ, JHIleeB W rumMHazuil. Maremaruka. CoctaButenu: [.\M. Kysnernona, H.T.
Munnrok. M.: Ipoda, 2019r.
3. Kontponbnubie paboThl 1o anredpe u Hayanam aHanmza s 10 kimacca (0a30BbIi M yriTyOJIEHHBIH YPOBHH)
oO1eo0Opa3oBarenbHbIX WKoJ. ABTophl: B.W. I'mu30ypr. M.: Muemo3una, 2020r.
4. CamocrosTenbHble padOTHl MO ajareOpe W HayajdamM MaTeMaTthyeckoro aHanusa mig 10 kmacca (0a30BbId M YIITyOJICHHBIN
ypoBHH). ABTOp: JI.A. Anexcanaposa, M: Maemo3suna, 2020r.
4. JlupakTudeckue marepuaibl. Anredpa u Hadayna maremarudeckoro ananuza. 10 xiu. M.U. [labynun, A.Il. Epmora. M.:
MmuemosuHa, 2022r.
5. Tectsl. AnreOpa u Hauana aHanusa, 10-11 k., ILW.AnteiHOB. YueOHO-MeToanueckoe nocooue. M.: Ipoda, 2021r.



6. JlunakTrdeckue MaTtepualbl o aiaredpe u Hadanam ananuza s 10 kimacca. b.I'.3uB, B.A.I'onpany.- CI16. «YePo-na-Hesey,
2021

8. Jlnmaktrueckue MaTepuaisl 1o aireope u HadajgaMm aHaiausa juis 10 knacca. b.I'.3uB, B.A.I'onpauy.- CII6. «YePo-na-Hesey,
2021

9.Tematuueckue TecTsl 114 moaroToBku k EI'D nmo matematuke. @.M. JIsicenko. @enukc, PoctoB-Ha-/lony, 2020r.

10. Maremaruka. Exxenenenbnoe npunoxenue k razere «llepBoe ceHTAOps»

11. MaTemaTuka B mikoJie. ExxeHeIeIbHbIN HayYHO-METOIMYECKUH KypHAaJ.

12. Anrebpa u Havana a”anmm3a. 10-11 xin. Temarnyeckwe TeCThl M 3aueThl ISl OOIIEO0OpPA30BATENIbHBIX YUPEKICHHM.
JI.O.Jenumena u ap. nox pen. A.I'.'Mopakosuda. — M.: Muemo3una, 2022r.

13. MaremaTtuka. TpeHUPOBOUHBIE TEMATHYECKUE 3aJaHWs MOBBIIICHHOW CJIOKHOCTHM C OTBETaMH JJIsI MOATOTOBKH K EI'D.
I''".KoBanesa. Bonrorpan, yuntens, 2020r.

14 . KontponbsHble pabOThl mo anreOpe W Havanam aHanmm3a i 11 kmacca (0a30BbIi M YINIyOJIGHHBIA YPOBHHM)
oO1ieoOpa3zoBarenbHbIX mKoA. ABTOphl: B.W. I'mu30ypr. M.: Muemosuna, 2022r.

15. CamocrosiTenbHble pabOTHI MO anredpe W Havajsam maTemMaTudeckoro aHaimza ais 11 kiacca (6a30BbIM U yTiTyOJI€HHBIN
ypoBHH). ABTOp: JI.A. Anexcanaposa, M: Maemosuna, 2022r.

16. qunakTudyeckue maTepuaibl. Anredpa m Hayaiga maremarudeckoro anamm3a. 11 xim. M.U. Illabynun, A.Il. EpmoBa. M.:
Mmuemo3suna, 2022r.

17. Tectol. Anrebpa u Hauana ananusa, 10-11 k., [LU.AnteiHoB. YueOHO-MeToaMuecKoe mocodue. M.: Jlpoda, 2021r.

18. lnnakTuyeckue Matepuaisl no airedpe u Havanam aHanm3a s 11 knacca. b.I'.3uB, B.A.T'onbauy.- CII10. «HePo-na-Hesey,
2021

19. lunakTuyeckre Matepualbl 1o aaredpe v Hadanam aHanuza s 11 knacca. b.I'.3uB, B.A.I'onbauu.- CII6. «YePo-na-Hee»,
2021

20.Tematnueckue Tectsl 14 noarotoBku k EI'D mo marematuke. @.M. JIbicenko. @enunkc, Poctos-na-Zlony, 2020r.

21. Marematuka. ExxeHenenpHoe npuiioxkeHue k razere «IlepBoe ceHTIOps»

22. MaremaTuka B mkoJje. ExxeHenenbHblii HAyYHO-METOANYECKUI Ky pHAIL.

23. Anrebpa m Havama aHamms3a. 10-11 wim. Temaruueckwe TECThI M 3a4eThl JUIsl 0OIIE0OpPa30BATEIBHBIX yUPEKICHHIM.
JI.O.Jenumena u ap. noa pea. A.I'.'Mopakosuua. — M.: Muemo3uHa, 2021r.

24. MaremaTtuka. TpeHHUpOBOUYHBIE TEMAaTUYECKUE 3aJaHUsl MOBBIIIEHHON CJIOKHOCTH C OTBETaMu Jisl moArotoBku k EID.
I'.'".KoBanesa. Bosrorpan, yuureins, 2023 r.



25. EpmioBa A.I1., 'ono6opoarko B.B., EpmoBa A.C. CamocTosiTeNibHbIE U KOHTPOJIbHBIE pabOThl MO reometrpuu st 10
Kiacca.- 4-¢ uznanue, ucnp. u gom.- M.:Mnekca, 2022,- 175 c.

26. 'eomerpust. 10-11 kmacchl: TecThl JUIs TeKyllero u oboOmaromiero koHTpossi/aBT.cocT.I .M. Kosanésa, H.M1.Ma3zyposa.-
Bosrorpan: Yuurens, 2018, 187 ctp.

27. BupryansHas mkosia Kupwiia u Medoaus. Penerurop no matemaruke. Mockpa. 2021 roj

28. YueOHoe 3nekTpoHHOe n3nanue. Maremaruka 5- 11 kmaccel. [Ipaktukym. Ilon penakmueit Jlyoposckoro B.H., 2021.

29.3uB b.I'., Mennep B.M. [lunaktnueckne marepuaisl no reomerpun s 11 knacca. — M.: IIpocsemenue, 2020.

30.3uB b.I'., Mennep B.M., baxanckuii A.Il. 3agaum o reomerpun mis 7 — 11 kimaccos. — M.: [Ipoceemenue, 2021.

31. Caaksn C.M., byry3oB B.®. U3yuenue reometpun B 10 — 11 knaccax: Metoanueckue pekomeHaanuu K yaeonuky. Kuura
s yaurena. — M.: IIpocsemenue, 2020.

32. I'mazkoB 10.A., lOguna 1.1., byty3oB B.®. Pabouas terpaas. 11 knacc. — M., IIpocsemenue, 2021.

33. JIutBunenko B.H. T'oroBumcs k EI'D. 10 knacc. — M., IIpocsemenue, 2020.

34. JIutBunenko B.H. 'otroBumcs k EI'D. 11 knacc. — M., IIpocsemenue, 2020.

35. ®emquenko JI.A., JlurBunenko I'.H. PazHoypoBHEBbIE 3aaHusl i1 TEMATHUYECKUX M UTOTOBBIX KOHTPOJIBHBIX pabOT 1O
reometrpuu. 10-11 knaccei.- /., 2020.

36. IToremkun B.JI., [Toremkuna JI.JI. I'eomerpus. 10 — 11 kmaccel. 3agaunuk — npaktukym. — /1., 2022r.

HNuTepHeT-pecypcenl:
1. MunucrtepctBo odpazoBanue P®: http//www.ed.ru/  http//www.edu.ru
2. TectupoBanue online: 5-11 knaccsl: http//www.uztest.ru
3. lochbe MIKOJIBHOTO yuuTess MmaTeMaTuku: http// www.mathvaz.ru
4. HoBwle TexHOIOTMH B 0Opa3zoBanue: http//www.edu.secna.ru
5. Merasuuuknoneaust Kupwiia u Medoaus: http//www.mega.km.ru
6. Caittel «HUmKIOnIeAui»: http//www.rubricon.ru  http//www.encyclopedia.ru
7. CaliT 1u1s camMmoo0Opa30BaHus M OH-JaiH TecTupoBanus: http//www.reshuege.ru
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