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. TOACHUTEJIBHASA 3AITNCKA

[Iporpamma 1Mo MareMaTwke Ha YpPOBHE cpeaHero ooimiero oOpaszoBanusi paspaboraHa Ha ocHoBe DPI'OC COO c yuérom

COBPCMCHHBIX MHUPOBBIX TpC6OBaHHﬁ, NpCaABABILICMBIX K MAaTCMATHYCCKOMY O6paBOBaHI/II-O, u TpaI[I/IHI/If/'I pOCCHﬁCKOFO

O6pa3OBaHI/I$I, B COOTBCTCTBUH CO CIACAYIOIIMMH HOPMATHBHBIMU U PACIIOPAAUTCIIBHBIMU NOKYMCHTAMM:

denepanbHbIi 3ak0H 0T 29.12.2012 Ne273-D3 «O6 o6pazoBanuu B Poccutickoit Deaepanum.

Vka3 Ilpesunenta Poccuiickoit @eneparuu ot 21.07.2020 Ne 474 «O HaMOHANBHBIX WEIAX PA3BUTHUA
Poccuiickoit @enepanuu Ha nepuoa A0 2030 romay.

[Taciopt HamumoHasnbHOTO Mpoekta «OOpa3zoBaHue», yTBepkiaeH npesuauymoM Cosera npu [Ipesunente
Poccuiickoii ®@enepanuu 1Mo CTPATETHYECKOMY Pa3BUTHIO U HALIMOHAIBHBIM MpoekTaM (mpotokosn Nel6 ot
24.12.2018).

IIpuka3 MwunucrepctBa npocsemenuss Poccniickonn @enepanmn ot 12.08.2022 r. Ne732 «O BHeceHMH
M3MEHEHUH B (efepalbHblil TOCYIapCTBEHHBIN 00pa30oBaTENbHbIM CTAHAAPT CPEAHEr0 OOIIEro oOpa3oBaHus,
YTBEPKICHHBIN MprKazoM MuHHCTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r.
No413».

[Ipuka3z MunucrepctBa npocsemienust Poccuiickoit @eneparmuu ot 23.11.2022 Nel014 «OO6 yTBepkaeHUu
benepaapHOit 00pa3oBaTEILHON MIPOrpaMMBbl CPEIHETO OOIIETO 00Pa30BAHUS.

[Ipuka3z MunuctepctBa npocsemieHus: Poccuiickoit deneparmu ot 22.03.2022 Nell5 «OO0 yTBepKaeHUU
MopsiIka  OpraHM3aldd M OCYIIECTBJIEHHUA  0Opa30BaTENbHOM  NIEATENIBHOCTH 1O  OCHOBHBIM
00111e00pa3oBaTeIbHBIM TIPOrpaMMaM — OOpa3oBaTebHBIM IIpOrpaMMaM HayajdbHOTO OOIIETro, OCHOBHOIO
00111eT0 ¥ CpeHETo 00111eT0 00pa30BaAHUS.

IIpukaz MunuctepctBa mnpocsemienus Poccuiickoit denepamuu ot 21.09.2022 Ne858 «OO0 yTBepxkaeHUU
deneparbHOTO TEepedHs y4YeOHWUKOB, JOMYIIEHHBIX K MCIOJIb30BAaHUIO TMPU peaU3alliud  UMEIOIINX
TOCYJapCTBEHHYIO aKKPEAUTAIMIO O0pa30BaTEIbHBIX MPOTPAaMM HAYaJbHOTO OOIIET0, OCHOBHOTO OOIIEro,



cpenHero o0miero oOpa3oBaHUS OPTraHU3AIUSMU, OCYHIECTBISIOMIUMUA O0pa30BaTENbHYIO JIEATEIbHOCTh U
YCTAHOBJICHUS MPEJIEIBHOTO CPOKA UCIIOJIH30BAHUS UCKIIIOUEHHBIX YUYEOHUKOBY.

ITucemo MununcrepcerBa npocsenieHust Poccuiickoin @enepannn ot 17.112022 Ne03-1889 «O HampaBieHUH
undopmarun» (BMecte ¢ «MHPOPMANMOHHO-PA3BSICHUTEIBHBIM MHCHMOM 00 OCHOBHBIX HW3MEHCHHSIX,
BHECCHHBIX B (peiepabHBIN rOCYIapCTBEHHBIN 00pa30BaTEIbHBIA CTAHAAPT CPEAHETO OOIIETo 00pa3oBaHUs,
Y OpraHu3alMK padOThI IO €T0 BBEACHUION).

[TocranoBnenue 1'J1aBHOro rocygapCTBEHHOrO caHUTapHOro Bpada Poccuiickont @enepanuu ot 28.09.2022
Ne28 «O6 yrBepxknenun canutapubix mpaBui CII 2.4.3648-20 «CaHUTapHO-IMHIEMHOIOTHYECKUE
TpeOOBaHUSI K OpraHU3alUiIM O0yUEHHUS U BOCIIUTAHUS, OT/IbIXA U O3/IOPOBIICHUS ACTEH U MOJIOJIEHKU».
[Ipuka3z MuHnucrepcTBa TpyJa U couuanbHoi 3amuthl Poccuiickoit @eneparuu ot 18.10.2013 No544n «O6
YTBEPXKICHUH TMpodeccuoHaibHOro crangapra «llemaror (memaroruyeckas JeATEIbHOCTH B cdepe
JOIIKOJIBHOTO, HAa4aJIbHOTO OOIIEer0, OCHOBHOTO OOIIEro, CpelHero oOliero oOpa3oBaHus) (BOCHUTATEb,
YUHTEIIb)»»

Pacnopsikenue Jlemapramenra ooOmiero oOpasoBanHusi Tomckoil oOnactu ot 28.09.2018 Ne832-p «O06
yrBepkaeHnn Kouneniuu pa3Butus (GU3HKO-MATEMaTHYECKOTO U E€CTECTBEHHOHAYYHOTO OO0pa3oBaHUs
Tomckoit o6mactu Ha 2019-2025 rr.».

CaHUTapHO-MTUIEMHUOJIOTHYECKHE TpeOOBaHUS K YCTPOWCTBY, COJEPKAHUIO W OpTraHU3alid  paboThI
00pa3oBaTeNbHbIX OPraHU3aIUi U IPYTUX O0BEKTOB COIMATBLHOU MHGPACTPYKTYPHI IJIsl IETEH U MOJIOJICKH B
YCIIOBUSIX  pacmpoCTpaHEHUs HOBOW KopoHaBupycHoil wuHpekmuu (COVID-2019), yTBepx aeHHbIE
MIOCTAHOBJIEHUEM [ TTaBHOTO TOCYJIapCTBEHHOTO caHUTapHOTO Bpauda Poccuiickoit @eneparuu ot 30.06.2020
Nel6 (BapeructpupoBan 24.03.2022 Ne67884).

ITporpamma pazsutuss MAOY COIII Ne 67 r. Tomcka Ha 2020-2024 rr. «K coBpeMEHHOMY KaueCcTBY
oOpa3oBaHusl yepe3 MPOPIITU3AIUIO U COITUANTHM3AINI0 yHamuxcs mKoiab [Ipukas ot 16.04.2020 Ne77-0.
YcraB MAOY COLII Ne 67 r. Tomcka. YTepxkaen 18.11.2015r.



Peanuzanus nporpaMMbl 0 MaTeMaTHKe 00ecTieunBaeT OBIaJCHUE KIIOUEBBIMU KOMIIETEHIIUSIMHU, COCTABIISIIOUIUMU OCHOBY LIS
CaMOPa3BUTHUS U HEMPEPHIBHOTO 00pa30BaHMUsI, IETOCTHOCTh OOIIEKYIBTYPHOTO, IMYHOCTHOTO U MIO3HABATEIBHOTO PA3BUTHS
JUYHOCTU 00YyYarOUIUXCsl.

B nporpamme 1o matemaTuke y4TeHbl UACH U 1ojoxkeHus KoHuenimu pa3BuTus MareMaTuueckoro oopasoanus B Poccuiickoi
®enepanuu. B cooTBEeTCTBUY ¢ HA3BaHUEM KOHIIEIMU, MaTeMaTH4YeCKoe 00pa3oBaHue JOHKHO, B YACTHOCTHU, MTPEIOCTABISATh
KaXJI0MY 00y4aronieMycsi BO3MOKHOCTh IOCTUKEHUS YPOBHSI MAaTEMATUUYECKUX 3HAHUHN, HEOOXOUMOTO ISl TallbHEeUIIeH
YCHEMIHOW )U3HH B oO1iecTBe. IMEHHO Ha pelieHre 3Toi 3ajaun HalleJIeHa IporpaMma o MareMaTuke 0a3oBOro ypoBHsI.

B snoxy mmudposoii Tpanchopmaiiriu Beex chep 4ernoBeYeCKOn AeITeIbHOCTH HEBO3MOKHO CTaTh 00Pa30BaHHBIM COBPEMEHHBIM

4eJI0BeKOM 0e3 0a30BOi MAaTEMAaTHYECKOU MOATOTOBKU. Y)KE B IIKOJIE MAaTEMATHKA CIIY>KUT OMOPHBIM MTPEAMETOM JIsl U3yUEHHUS
CMEXHBIX JUCIUIUIMH, & B dKU3HH MOCJIE MIKOJIbI peaTbHON HEOOXOJUMOCTBIO CTAHOBUTCS HEMTPEPBIBHOE 00PAa30BAHUE, YTO
TpeOyeT MOJHOLEHHON 6a30Bol 0011e00pa30BaTEIbHON MOATOTOBKH, B TOM YHCIIE U MATEMATUYECKON. DTO 00YCIOBIIEHO TEM,
YTO B HAIllU JHU PACTET YHUCIIO CTIELUATbHOCTEH, CBSI3aHHBIX C HEMTOCPEACTBEHHBIM IIPUMEHEHUEM MaTEMAaTUKU: U B cepe
HSKOHOMUKH, U B OU3HECE, U B TEXHOJIOTUUYECKUX 00JIACTAX, U 1aKe B TYMaHUTApHBIX cpepax. Takum odpazom, Kpyr
oOyuaromuxcsl, Ui KOTOPhIX MaTeMaTHKa CTAaHOBUTCS 3HAUMMBIM MPEIMETOM, CYLIECTBEHHO PACIIUPSIETCA.

[IpakTryeckast Moje3HOCTh MaTEMATUKH O0YCJIOBJIEHA TEM, YTO €€ MPEAMETOM SBJISIIOTCS (PyHIaMEHTAJIbHbIE CTPYKTYpPbI HAIlIEro
MUpa: MIPOCTPAHCTBEHHBIE (POPMBI U KOJIMUYECTBEHHBIE OTHOILIEHHUS OT MPOCTENIINX, YCBAUBAEMbIX B HEITOCPEACTBEHHOM OIIBITE,
710 JOCTATOYHO CJIOMKHBIX, HEOOXOIMMBIX JJI Pa3BUTHUSI HAYYHBIX M TEXHOJIOTMUECKUX Uel. be3 KOHKpeTHBhIX MaTeMaTHuYeCKuX
3HAHUU 3aTPYJHEHO TOHUMAHUE IPUHIMUIIOB YCTPOMCTBA U UCIIOJIb30BaHNs COBPEMEHHON TEXHUKH, BOCIIPUSATHE U
MHTEpHpETaLNs pa3HOOOpa3HOU COLMATBHOM, SKOHOMUYECKOH, MOIUTHYECKON HHPOopMaluu, Maao3pPpeKkTuBHa MOBCETHEBHAS
MIPAKTUYECKAsl IESITENBHOCTh. KaKI0OMy 4eIIOBEKY B CBOEH JKM3HU MPUXOAUTCS BBITOIHATH JOCTATOYHO CJIOKHBIE PACUETHI U
COCTABJISITh HECJIOKHBIE aJITOPUTMBbI, HAXOIUTh HYKHbIE (DOPMYJIBI M MPUMEHSTh UX, BJIaJ€Th MPAKTUUYECKUMU TpUEMaMu
reOMETPUUYECKUX U3MEPEHUN U TOCTPOEHUH, YUNTAaTh MH(POPMAIUIO, TPEACTABICHHYIO B BUAY Ta0JIUII, JUarpaMM U rpadukos,
KUTh B YCIOBUAX HEONPEIEIEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapakTep CIIydailHbIX COOBITUH.

OAHOBPEMEHHO C pacHIMpeHueM cep NPUMEHEHUs MaTEMaTHUKU B COBPEMEHHOM 001IecTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS
MAaTeMaTUYECKUM CTUIIb MBILUICHUS, IPOSBIISIOIINNICS B ONIPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce n3ydyenus
MaTEeMaTHKHU B apceHas MPUEMOB U METOJIOB MBILIUICHHUS YEJIOBEKA ECTECTBEHHBIM 00Pa30M BKIIIOUAIOTCA MHAYKLIMS U AeTyKIu,
000011IeHrEe ¥ KOHKPETU3aIusl, aHAIN3 U CHHTE3, KiacCuUKaIus U CUCTeMaTu3aius, abctparupoBanue u aHanorus. OObeKTh



MaTeEMaTUYECKUX YMO3aKIIIOUEHHH, TpaBuila UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOEHU,
CIOCOOCTBYIOT BbIpaOOTKE yMEHUS (POPMYIUPOBATh, 0OOCHOBBIBATh U JJOKA3bIBaTh CYK/ICHUS, TEM CAMbIM Pa3BUBAIOT
JIOTUYECKOE MBIIIUIEHHE. MaTemMaTrke NpUHAAISKUT BEAYyIask posib B (POPMUPOBAHUM AJTOPUTMUUYECKON KOMITOHEHTBI
MBILLUIEHNS U BOCIIUTAaHUU YMEHUM AEMCTBOBATH IO 3a/laHHBIM aJITOPUTMaM, COBEpPIIIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh
HOBbIE. B mporiecce pemienus 3a1a4 — OCHOBHOW yueOHO! JAESITENIbHOCTH HAa YpOKaxX MaTEMaTHUKU — Pa3BUBAIOTCSI TBOPUECKAsI U
MPUKJIaAHAs] CTOPOHBI MBIIIICHUS.

OOyueHue MaTeMaTrKe 1a€T BO3MOKHOCTh Pa3BUBaTh Y 00y4YarOUIUXCsl TOUYHYIO, pAllMOHAIBHYIO U HHPOPMATUBHYIO PEYb,
yMeHUe 0TOUpaTh HauboJee NOAXOAAIINE A3bIKOBbIE, CHMBOJIMYECKHUE, Tpa)UuecKue CPEACTBA AJI BhIPAXKEHUS CYKIECHUN U
HaIJISITHOTO UX MPECTaBICHUS.

Heo0xoaumbiM KOMIIOHEHTOM OO1IEN KyJIbTYpPhl B COBPEMEHHOM TOJIKOBAaHUU SIBJIIETCA 0011I€€ 3HAKOMCTBO C METOIaMU
MO3HAHUS IEHCTBUTEIBLHOCTH, MPEACTABICHUE O MIPEAMETE U METOAE MAaTEMATHKHU, €r0 OTJIMYUS OT METOJOB €CTECTBEHHBIX U
I'YMaHHUTAPHBIX HayK, 00 0COOCHHOCTSAX MPUMEHEHHSI MAaTEMATUKHU ISl pELIEHUs] HAYYHbIX U MPUKIIAJHBIX 3a/1a4. Takum
o0Opa3omM, MaTeMaTHUecKoe 00pa3oBaHKE BHOCUT CBOM BKJIaJ B OpMHUpPOBAaHUE OOIIEH KyJIbTYpbl UEJIOBEKa.

N3ydyeHne MaTeMaTHKU CIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEJIOBEKA, IOHUMAHHUIO KPACOThI U U3SILECTBA

MaTEMAaTH4YCCKHUX paCCY)I(I[CHI/Iﬁ, BOCIIPUATHUIO TCOMCTPHYCCKUX (bOpM, YCBOCHUIO UJICU CUMMCTPHUU.

[IpuopurerHbiMu 1ensiMu o0yuenust marematrke B 10—11 kiraccax Ha 6a30BOM YpPOBHE SIBIISIIOTCS

(dbopMHUpOBaHUE IEHTPATHHBIX MATEMATUYECKUX TOHITHI (YUCII0, BEJTMYMHA, TEOMETpUYecKas QPurypa, nepeMeHHas,
BEPOSATHOCTH, PYHKIIHS), 00ECIICUNBAIOIINX TPEEMCTBEHHOCTD 1 MEPCIIEKTUBHOCTh MAaTEMAaTHUYECKOTO 00pa30BaHMs
oOyyJarommxcs;

MO/IBEICHUE 00YUaIOIMUXCs Ha JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3M MaTEMATUKU U OKPY>KAIOIIIETO MUPA,
MOHUMAaHUE MAaTEMATUKH KaK YacCTH OOIIEeH KyJIbTyphl YEJIIOBEUECTBA;

Pa3BUTHE MHTEIICKTYAIBHBIX M TBOPYECKHUX CIIOCOOHOCTEH 00yUaromuXxcs, 03HABATEILHON aKTHBHOCTH, UCCIICIOBATEIBLCKIX
YMEHUH, KpUTUIHOCTH MBITIUICHHS, MHTEepPECa K U3YUCHUIO MAaTECMAaTHKH;

dbopmupoBaHne (PYHKIIMOHATLHON MaTEMaTHICCKON TPaMOTHOCTH: YMEHUS Paclio3HaBaTh MaTEMAaTHUECKHE aCTICKThI B peabHBIX
YKU3HCHHBIX CUTYAIIUAX U TIPH U3yYECHUHU APYTHX YICOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(hopMyIUPOBaTh UX HA A3BIKE MATEMATHKH U CO3/1aBaTh MaTEMaTHUICCKUE MOJICIIH, TPUMEHATH OCBOCHHBIM MaTeMaTHYECKHMA

arrapar aJjisd peiuCHUs IMPAKTUKO-OPUCHTUPOBAHHLIX 3a4a4, HHTCPIIPETUPOBATh U OUCHUBATD ITOJIYUYCHHBIC PE3YJIbTATEI.



OCHOBHBIMU JIUHUSIMH cojiep:kanust MaTtemaTuku B 10—11 knaccax sBistoTcs: «Hucna v BBIYUCICHUS Y, «Aredpa
(«Anrebpanyeckue BbIpaXXEHUs», « Y paBHEHUSI U HEPABEHCTBaY), «Havana Maremarrueckoro ananmsa», «l eomeTpusi»
(«'eometpuueckue GuUrypsl u uX cBOMCTBa», «M3MepeHne TeoOMeTpUUECKUX BEIMUMHY ), «BeposSTHOCTh U CTaTUCTHKAY. [aHHbIe
JIMHUY Pa3BUBAIOTCS MapajlieIbHO, KaX/1asi B COOTBETCTBUU ¢ COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT JIPYroi, a
B TECHOM KOHTaKTe U B3aumojierictBun. KpoMe 3Toro, nx oObeUHSET JJIOTHYECKask COCTABIISIONIAs, TPAIUIIMOHHO MPUCYIIAs
MaTeMaTHUKe ¥ MPOHU3BIBAOIIAs BCE MaTeMaTHIECKUE KypChl U coaepxkaTenbabie muHun. ChopmymupoBarHoe B PI'OC COO
TpeOOBaHUE «BJIAJICHUE METOJIAMU J0KA3aTeIbCTB, AJITOPUTMAMH PEIICHUS 3a/1a4, yMEeHUE (POpMyYIUpPOBaATh ONIPEACIICHMUS,
AKCHOMBI U TEOPEMBI, IPUMEHATH UX, IPOBOAUTH JOKa3aTEIbHbIE PACCYKICHUS B XO/€ PEIICHUS 3a/1au» OTHOCUTCS KO BCEM
y4eOHBIM KypcaM, a GOpMUPOBAHUE JIOTUUECKUX YMEHUN pacrpeeisieTcs o BCEM rojiaM O0y4eHUsI Ha YPOBHE CPETHETO
o0111ero oOpa3oBaHus.

B cootBetcTBUM ¢ DI'OC COO MatemaTuka siBasieTCsl 00s3aTEIbHBIM MIPEAMETOM Ha JAHHOM YPOBHE 00pa30BaHMUS.
[Iporpammoii mo MaTemMaTuke mpeaycMaTpuBaeTCs U3ydeHue yueOHoro npeamera «MaTeMaTuka» B paMKax TPEX yueOHbIX
KypCOB: «Alrebpa 1 HayaJla MaTeMaTUYeCKoro ananuzay», «I'eometpusi», «BeposTHOCT U cTaTucTukay. DopmupoBanue
JIOTUYECKUX YMEHUH OCYIIECTBIISIETCS] HA MPOTSKEHUHU BCEX JIET 00YUYEHUsI HA YPOBHE CPEIHET0 00IIero oopa3oBanus, a
AJIEMEHTBI JIOTUKH BKIIIOYAIOTCS B COJIEPIKaHUE BCEX HA3BAaHHBIX BBIIIEC YUYCOHBIX KYPCOB.

OO6iee 9rciI0 YacoB, PEKOMEHI0BaHHBIX I M3yueHus mateMatuku — 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HEJEIIO),

B 11 xnacce — 170 yacoB (5 4acoB B HEZIEIIIO).

. IJTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O MATEMATHUKE HA YPOBHE CPEJHET'O

OBIIETI'O OBPA3OBAHUSA
N3ydenne mareMaTHKyU Ha YpPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHus HAMPaBJIEHO HA JOCTHKEHHUE 00YUYaIOITMMHUCS JTUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB OCBOCHHUS YUYEOHOTO IIpeaMeTa.




JIMYHOCTHBIE PE3YJIBTATDBI

B pe3ynbpraTe u3yueHuss MaTeEMAaTUKHU Ha YPOBHE CPEAHETO 00111ero o0pa3zoBaHus y o0yyarouierocsi 0yayT c(popMupOBaHbI
CJIEIYIOIME JIMYHOCTHBIE PE3YJIbTaThl:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YUaIOIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUIICKOTO 00I1IeCTBa,
MpEe/ICTaBICHUE O MATEMAaTUIECKUX OCHOBAX (P)YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHUHN, IPOIEAYp TPaxTaHCKOTO
oO1ecTBa (BbIOOPHI, ONPOCHI U IPYrO€), YMEHUE B3AUMOIEHCTBOBATH C COI[UATIbHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C HX
(YyHKUMSIMU ¥ HA3HAUCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUMCKON IPAKIAHCKOW MIEHTUYHOCTH, YBAXKEHUS K MPOLLJIOMY U HACTOSIIIEMY POCCHICKON

MAaTeMaTUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHXKEHUSM POCCUUCKUX MAaTEMATUKOB M POCCUHMCKON MAaTEMATUYECKON IIKOJIBI,
MCIIOJIb30BAaHUE ITUX JOCTHXKEHHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHMUE TYXOBHBIX [IEHHOCTEW POCCUIICKOT0 HAapo1a, ChOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBE/ICHMS,
CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTHUKEHUN HAYKH U ACATEIbHOCTHIO YUEHOI0, OCO3HAHUE JIMYHOIO BKJIA/1A B
MOCTPOCHUE YCTONYHUBOIO OYyIIETro;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUY, BKJIOUask 3CTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN, OOBEKTOB, 3a/1a4, pEIICHUH,
paccyXIeHUN, BOCIIPUUMYHUBOCTD K MATEMATUYECKUM aCIIEKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuvyecKkoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHATh MAaTEMAaTUUECKHUE 3HAHUS B MUHTEpECaX 310pOBOro U O€301acHOro o0pa3a *KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBINA PEXXUM 3aHATUN U OTJIbIXA, PETYIISIpHAS
(du3nUeckas akTUBHOCTD), (PU3UUECKOE COBEPIICHCTBOBAHUE MTPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIBHOM J1€ATEIbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHUE LIEHHOCTH TPYAOII00Us, HHTEPEC K Pa3IMUHBIM chepam NpodhecCuOHATbHON 1eITeTbHOCTH,
CBSA3aHHBIM C MATEMATHKON 1 €€  MPUIIOKEHUSIMH, YMEHUE COBEPILIATh OCO3HAHHBIN BbIOOp Oynyiieit npodeccun u
peann30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE TJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4eCKOMY 00pa30BaHUIO U



caM000Opa30BaHMIO HA MPOTSIKEHUU BCEH KU3HHU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYCCKHUX 3a71a4
MaTeMaTH4YECKOW HaMpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOr0 BOCIIUTAHUSA

c(hOpPMHUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYPhI, IOHUMaHUE BIUSHUS COIMATIBLHO-IKOHOMHYECKHX ITPOIIECCOB HA COCTOSTHUE
IIPUPOJTHOM 1 COIMATILHOM Cpeibl, 0OCO3HAHME TJI00ATBHOTO XapaKTepa IKOJOTHUECKUX IIPOoOIeM, OpUEHTAIMS Ha MPUMEHEHNE
MaTeMaTUYECKUX 3HAHUN JIJIs pelieHus 3a7a4 B 00JIaCTU OKPYKAIOIIEeH cpe/ibl, IIaHUPOBAHUE MTOCTYIKOB U OLIEHKU UX
BO3MOKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHMMaHHE MaTeMaTHYEeCKOM HAayKH KakK CCI)CPBI YeJI0BCUCCKOM ACATCIBHOCTH, 3TAIIOB e€ Pa3BUTHA U 3HAYUMOCTH JIA PA3BUTHA
OHMBUIIM3allNH, OBJIAACHHUC SI3BIKOM MAaTCMAaTUKHU 1 MaTEeMaTHUYECKOM KYHBTypOﬁ KaK CPCACTBOM IIO3HAHUA MHPA, TOTOBHOCTD
OCYIICCTBIIATH ITPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD MHAUBUAYAJIBbHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATHI

B pe3ynbraTe 0ocBOSHUS MPOTpaMMBbI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO 0011ero oopa3oBanus y ooydaromierocs OyayT
c(hopMHUpOBaHBI METANPEIMETHBIC PE3YyJIbTAThI, XapaKTePU3YIOIIUECS OBJIaJICHUEM YHHUBEPCAIbHBIMU IT03HABATEIILHBIMH
JNEeUCTBUSIMHU, YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JEUCTBUSIMUA U YHUBEPCAIbHBIMU PETYISATUBHBIMU JICHCTBUSMH.
ITo3HaBaTe/ibHBbIE YHHMBEPCAJIbHBbIE YUeOHbIe HeiiCTBUS

ba3oBble Jiornueckue JaeiicTBUA:

BBISIBJISITH U XapaKTEpHU30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMATHYECKUX OOBEKTOB, MTOHATHH, OTHOIIIEHUH MEXKTY TOHATUIMH,
(dhopMyIHpoBaTh ONpeIeNICHNs MOHATUH, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIMKU, OCHOBaHUSI 111 0000IIeHHS
Y CPABHEHMS, KPUTEPUHU MPOBOIUMOTO aHAIU3A;

BOCIIPUHUMATh, (DOPMYJIMPOBAThH U TPEOOPA30BBIBATH CYKACHHUS: YTBEPAUTEIIbHBIC U OTPUIIATEIbHbBIC, IUHUYHBIC, YACTHBIC U
o01111e, yCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MIPOTUBOPEUHs B (pakTax, JaHHBIX, HAOIIOACHUSIX U

YTBEPKACHUSIX, IPEJIaraTh KPUTEPUU JJI51 BHISIBIICHUSI 3AKOHOMEPHOCTEW ¥ MPOTUBOPEUHIA; A€IaTh BBIBOAbI C UCIIOIb30BAHUEM
3aKOHOB JIOTUKH, I€TYKTUBHBIX U UHAYKTUBHBIX YMO3AKJIFOUCHUHN, YMO3AKIIOUEHUN 10 aHAJIOTUH; POBOJIUTH CAMOCTOSITEIIBHO
JI0OKa3aTeIbCTBAa MAaTEMATUUECKUX YTBEPKACHUH (TIPSIMBbIE U OT MPOTUBHOTO), BBICTPAUBATh apPIyMEHTAIMIO, IPUBOJAUTH TPUMEPHI



U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHHSI M BHIBOJIbI; BRIOMPATh CIIOCO0 pellieHust yueOHOM 3aauu (CpaBHUBATh
HECKOJIbKO BApUAHTOB PEIICHHUS, BEIOMPATh HAMOO0JIeE MOAXO SN C YIETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarejbLCKue 1eMCTBUSA.

MCII0JIb30BaTh BOMIPOCHI KaK MCCIIEI0BATEILCKUN HHCTPYMEHT MO3HaHUS, (OPMYJIUPOBATH BOMPOCHI, (PUKCHUPYIOIITHE
IPOTUBOPEUHE, MPOOJIEMY, YCTAaHABIMBATh HCKOMOE U JaHHOE, (HOPMUPOBATH THIIOTE3Y, apTYMEHTHPOBATh CBOIO TO3UIIHIO,
MHCHUE;

MIPOBOAUTH CAMOCTOSTENILHO CIJIAHUPOBAHHBINM SKCIIEPUMEHT, UCCIICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00beKTa, IBJICHUS, MPOIlecca, BBISIBICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMH, SIBJICHUSIMH, ITPOIIECCAMH;
CaMOCTOSTENbHO (hOPMYIMPOBATHL 0OOOIIIEHUS U BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOCHUS, UCCIEOBAHUSI,
OIICHUBATh JJOCTOBEPHOCTh MOJYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U O0OOIIICHUIA;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIIECCA, A TAKXKE BBIABUTATh MPEIAIIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ nndpopmanueii:

BBISBJIATH JeDUIIUTHI UHGOPMAIUU, JAHHBIX, HEOOXOAUMBIX JIJIs OTBETA HA BOMPOC U IS PEIICHUS 3a/1auu;

BBIOMpaTh HHPOPMAITUIO U3 UCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
MH(pOpMAIIUIO PA3IMUHBIX BUJIOB U (DOPM MpECTABIICHHUS;

CTPYKTYypHUpOBaTh HH(OPMALIHIO, TPEACTABIATh €€ B pa3IUYHBIX (PopMax, HIUTFOCTPUPOBATH rpaduecKH;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH TIO CAMOCTOSITEILHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
CaMOCTOSTEIBHO.

KoMMyHHUKATHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE 1eHCTBUS:

BOCIIPUHUMATH U (hOPMYITHUPOBATH CYKICHHS B COOTBETCTBHH C YCIOBHUSIMU U IEJISIMHU OOIICHHUS, SICHO, TOYHO, TPAMOTHO
BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, JaBATh MOSICHEHUS 110 X0y PEIICHUS 3aauH,
KOMMEHTHUPOBATH MOJTYYEHHBIN pe3yJbTarT;

B X0J1¢ 00CYXCHUS 3a]]aBaTh BOIPOCHI IO CYIIECTBY 00CYK/IaeMOM TEMBI, MPOOJIEMBI, pEIIaeMO 3a/1a4, BEICKa3bIBaTh HIICH,

HalleJICHHBIC HA MMOUCK PEIICHHUS, COTTOCTABIIATh CBOU CYXKIEHUS C CY>KISHUSIMH JIPYTUX YIYACTHUKOB JUAIora, 0OHapyKUBaTh
pa3Jiuue U CXOACTBO MO3UIINHI, B KOPPEKTHOU popMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAXKEHUS; IPEICTABISATh



pe3yJIbTaThl PEIICHUS 3aJa4l, IKCIIEPUMEHTA, UCCIIE0BAaHNUs, IPOEKTA, CAMOCTOSTEIBLHO BEIOMPATh (POPMAT BBICTYILICHUS C
yu€TOM 3ajiay Mpe3eHTallul U OCOOCHHOCTEN ayUTOPUH.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHMS 3aJ1auH, BHIOUPATh CIIOCO0 pelIeHUsl ¢ Y4ETOM HUMEIOIITUXCSI PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH BapHAHThI PEIICHUM ¢ Y4ETOM HOBOM MH(pOpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJJIEKT:

BJIaJICTh HABBIKAMH TI03HABATEILHOMN pedhICKCHH KaK OCO3HAHUS COBEPIIIACMBIX JEHCTBUN U MBICIUTEILHBIX MPOIIECCOB, UX
pe3yJbTaTOB, BJIAJIETh CIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS IIPOIEcca U pe3ysibTara pelieHruss MaTeMaTUueCKOM 3a/1auu;
MPEBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH 3a]1a4i, BHOCUTh KOPPEKTUBHI B JICATEIILHOCTh HA OCHOBE
HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAUICHHBIX OMIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa IEJIHU U YCIOBUSIM, OOBACHATH IPUUUHBI TOCTHXKEHUS WU HEJOCTHXKEHUS PE3YIbTaTOB
NEeATEeIbHOCTU, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MMOHUMATh ¥ UCIIOJIH30BaTh MPEUMYIIIECTBA KOMaHIHON M MHANBUIYaIbHON PabOTHI IPH PEIICHUH YUYeOHBIX 3a1a4, IPUHUMATh

11€JTb COBMECTHOM JIEATETLHOCTH, IUNIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOU PabOThI, pacIipeiesisiTh BUJIbI paboT, TOTOBapUBATHCA,
00Cy>XKIaTh MPOIECC U Pe3yabTaT padoThl, 000011aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (hopMax paboThl (00CYyKaeHUSI, 0OMEH MHEHUM, «MO3TOBbIE IITYPMbD) U UHBIE), BBITIOJHATH CBOIO
4acTh pabOTHI U KOOPJUHUPOBATH CBOM JICUCTBHS C IPYTMMHU YICHAMH KOMaH/bl, OLICHUBATh KAY€CTBO CBOETO BKJIA/la B OOIIN A
MPOIYKT MO KPUTEPUIM, CPOPMYITUPOBAHHBIM YU4ACTHUKAMH B3aUMOICHCTBHSI.

L. MTPEAMETHBIE PE3YJIbTATHBI
[IpeameTHBIC pE3yNbTaTHl OCBOCHHS MPOrPAMMBI TTO MaTeMaTHKE Ha 0a30BOM YPOBHE Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus

IpCaACTaBJICHBI 110 I'OAaM O6y‘leHI/IH B paMKax OTACJIBbHBIX yT-Ie6HI>IX KYPCOB B COOTBCTCTBYIOIIUX pPa3aciiax IporpaMmal 1o
MaTC€MaTHuKeE.



1. PABOYASA NTIPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJIBHASA 3AITUCKA

VY4ebnplil Kypc «Anredpa U Hadajia MaTEMaTHIECKOTO aHAIN3ay SBJISETCS OJTHUM U3 HanbOoJee 3HAYMMBIX B POTpaMMe
CpeIHEero o01ero oo0pazoBaHus, MOCKOJIbKY, C OJTHOW CTOPOHBI, OH 00ECIIEYMBAET HHCTPYMEHTAJIbHYIO 0a3y I U3YyYEHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOM CTOPOHBI, POPMHUPYET JOTUIECKOE U aOCTPAKTHOE MBIIIICHUE 0O0YJArOITNXCsI Ha
YPOBHE, HEOOXOIUMOM 171 OCBOEHUS YUEOHBIX KypCcOB HH(OPMATUKH, OOLIIECTBO3HAHUSI, HCTOPUHU, CIOBECHOCTU. B pamkax
yueOHOTOo Kypca «Anredpa 1 Hadajla MaTEMaTHYECKOTO aHAIN3ay 00yJaroluecs OBIaAeBal0T YHUBEPCATBHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTOpast pOPMYJIUPYET CBOU JTIOCTHXKEHHS B MaTEMaTUYeCKon hopme.

VY4eOHbIl Kypc aJireOpbl M Hauajal MaTEMaTHYECKOTO aHaIN3a 3aKJIa/IbIBAa€T OCHOBY JUISl YCIICIITHOTO OBJIAJICHUS 3aKOHAMU

(GuU3HUKHN, XUMHUH, OMOJIOTUH, TOHUMaHKsI OCHOBHBIX TEHJEHIIMI SKOHOMUKH U OOILIECTBEHHON KU3HH, 103BOJISIET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIOIb30BATh UX B TOBCEIHEBHOMN
KU3HU. B TOXe Bpems oBiaJieHne aOCTPAKTHBIMH U JIOTUYECKH CTPOTUMU MAaTEMATUYECKUMHU KOHCTPYKIHMSIMU Pa3BUBAET YMEHUE
HaXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTh YTBEPKJAEHUS, UCIIOJIb30BaTh 0000IIEHHE U KOHKPETU3ALHUIO,
abCTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIIIEHUE. B X01€ n3yueHus anreOpbl U Havas
MaTEeMaTHYECKOI0 aHaJlM3a Ha YPOBHE CPEAHEr0 001Iero o0pa3oBaHus 00yJarorecs MoJIy4yatoT HOBBINA ONbBIT PELICHHUS
MIPUKIIAIHBIX 33/1a4, CAMOCTOSATEIIBHOIO IIOCTPOEHUS MATEMAaTUYECKUX MOJIEIIEH PEaIbHbIX CUTYAlUi U UHTEPIIPETALUN
ITOJIyYEHHBIX PEIICHUH, 3HAKOMATCS C IPUMEPAMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B PUPOJE, HAYKE U B UCKYCCTBE, C
BBIJJAIOIIMMUCA MATEMAaTUYECKUMHU OTKPBITUAMH U UX aBTOPAMH.

VY4eOHblil Kypc aJireOphbl M Hauajal MaTEMaTHYECKOTO aHaIn3a 00aaeT 3HAYUTEIIbHBIM BOCITUTATEIHHBIM IMOTEHITUATIOM, KOTOPBIT
peanu3yeTcs Kak uepe3 yueOHbIi MaTepuall, CHOCOOCTBYOIINI (hOPMHPOBAHNIO HAYYHOTO MUPOBO33PEHHUS, TAK U Yepe3
cnenupuky yaeOHON AeSTENHHOCTH, TPEOYIONIEH CaMOCTOATEIBHOCTH, aKKYPATHOCTH, MTPOIOJDKUTEILHON KOHIIEHTPAITNH
BHUMAHUA U OTBETCTBEHHOCTH 3a MOJYUYCHHBIN pe3yJIbTarT.

B ocHoBe MeTonnku oOydeHwus aredpe ¥ HadalaM MaTeMaTHYeCKOTO aHAIIN3a JIKUT JACSITEIbHOCTHBIN MPUHIIAI 00YYEHUSI.

B cTpykType mporpaMMsl o anredpe U HayaiaMm aHajiu3a BBIICISIIOTCS CIAEAYIOLINE COAEPKATENbHO-METOANYECKUE JTMHHUH:
«Yucna u Beruucienus», «OyHkiuu u rpadpukn», « Y paBHEHHS U HEpaBeHCTBay, «Havaia MaTreMaTuyeckoro aHaauzay,



«MHoXxecTBa U Joruka». Bce 0CHOBHBIE COepKATEIBbHO-METOIUUYECKUE JTMHUHN U3Yy4al0TCsl Ha MPOTSKEHUU JABYX JIET 00yUeHuUs
Ha YPOBHE CPEJIHEro 00IIero 00pa3oBaHusi, ECTECTBEHHO JOMOJIHAS IPYT APyra U MOCTENEHHO HACHIIAsICh HOBBIMU TEMaMH U
paznenamu. JlaHHbIN yueOHBIN KypcC SIBJIIETCA UHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSET B ce0€ COJIEpIKaHNE HECKOJIBKUX
MaTEeMaTHYECKUX JAUCHHUIUINH: anreOpa, TPUTOHOMETpHUs, MaTeMaTHUECKUN aHAIN3, TEOpUsi MHOXKECTB U apyrue. [lo mepe Toro
Kak 00ydJaromirecs OBia/IeBaloT BcE OoJiee MMPOKUM MaTEMaTHUYECKUM alapaToM, Y HUX MOCIEA0BATEIbHO (hOpMUPYETCS U
COBEPILIEHCTBYETCS YMEHUE CTPOUTh MATEMATUYECKYIO MOJENb PEaJIbHOM CUTYyalluu, IPUMEHSATh 3HAHHUS, TOTYYEHHBIE B
y4eOHOM Kypce «Anredpa U Havyajla MaTeMaTUYECKOI0 aHajIu3ay, ISl PEIICHUs] CAMOCTOSATEIbHO CPOPMYITUPOBAHHOMN
MaTeMaTUYeCKOM 3aJ1auu, a 3aTEM UHTEPIPETUPOBATH MOJYyUYEHHBIN pPe3yJIbTaT.

ConeprkarenbHO-MeToauIecKast TUHUS «Uucna u BEIYUCIICHHS 3aBepiIaeT (GOPMUPOBAHIE HABBIKOB MCTIOIB30BAHMS
NEeUCTBUTEIBHBIX YKCEI, KOTOPOE ObLIO HAaYaTO Ha YPOBHE OCHOBHOTO 00111eT0 0OpazoBanus. Ha ypoBHe cpeanero o0iiero
oOpa3oBaHusi 0c000€ BHUMAHUE YACNISIeTCS (POPMUPOBAHUIO MMPOUHBIX BHIYUCIUTEIBHBIX HABBIKOB, BKJIFOYAIOIINX B ce0s
MCIIOJIb30BAHUE PA3JIMYHBIX (OPM 3aMKCH JIEUCTBUTEIILHOTO YUCIIa, YMEHUE PAIMOHATBHO BBHIMOIHATh ICUCTBUS C HUMHU, JI€TIaTh
MPUKHUJIKY, OLICHUBATh pe3yibTaT. O0yyaromumecs moy4aroT HaBbIKA MPUOIMKEHHBIX BHIYUCIICHHM, BHITTOJTHEHUS IEUCTBUI C
YHUCJIAMH, 3aITUCAaHHBIMH B CTAHIAPTHOM (popMe, UCTIOJIb30BAHUSI MATEMATUIECKUX KOHCTAHT, OIEHUBAHMS YACITIOBBIX
BBIPAKCHUMU.

ConepsxarenbHasi TMHUS « Y PaBHEHUSI K HEPABEHCTBA» PEAIM3YETCs Ha MPOTSHKEHUH BCEro 0Oy4YeHHS Ha YPOBHE CPETHETO

oO1ero o0pa3oBaHusl, MOCKOJIBKY B KAKJIOM paszelie MporpaMMsbl MPeyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3a/1a4.
OOyuaroniuecs OBIaJACBaIOT PA3IMYHBIMU METOJAMU PEIICHUS LEIbIX, PALIMOHATIBHBIX, UPPALUOHATBHBIX, TOKA3aTEIbHBIX,
Jorapu(pMUUECKHX U TPUTOHOMETPUUYECKUX YPABHEHUI, HEPABEHCTB U UX cUCTeM. [loydyeHHbIe yMEHMS HCIOb3YIOTCS PU
UCCIIEOBAaHUH (PYHKLIMN C TOMOILBIO MPOU3BOIHOM, PEIIEHNN MPUKIIAIHBIX 3a/1a4 U 3a/1a4 Ha HaXO0XKACHUE HauOOJIbIINUX U
HAaWMEHBINWX 3HaYeHUM GyHKuu. JlaHHas conepkaTesbHasl IMHUS BKIIOYAET B ce0sl Takke (POPMUPOBAHUE YMEHUI BBITIOTHSITh
pacd€Tsl o popMyiam, MpeoOpa30BaHUsI MEIIbIX, PAITMOHAIBHBIX, UPPAITMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKCHHM, a
TaK>K€ BbIpAXXEHMI, COJIEpKalINX CTENeH! U jorapudmel. brarogaps nzydyenuro anreOpandyeckoro MmaTepuania mpoucXoIuT
JanbHeiIIee pa3BUTHE AITOPUTMUYECKOTO U AOCTPAKTHOTO MBILUICHUS 00y4Yaromuxcs, GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX
paccyxJieHui, paboThl ¢ CHMBOJIBHBIMHU (POPMaMHU, MIPEACTABICHHS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJI€ PABEHCTB U



HCPABCHCTB. Anre6pa mpcajiaract 3(1)(1)GKTI/IBHLI€ HHCTPYMCHTHBI OJIA PCIOCHUA ITPAKTHYICCKHUX U CCTCCTBCHHO-HAYYHbIX 3a1a4,
HarisiIHO JEMOHCTPUPYCT CBOU BO3MOKHOCTHU KaK A3bIKd HAYKH.

ConepxaTtenpHo-MeToandecKast TMHUS «DyHKIMY U rpaduKu» TECHO MEPeIuIeTaeTCs ¢ APYTUMHU JIUHUSIMHU y4eOHOTro Kypca,
MOCKOJIbKY B KAKOM-TO CMBICIIC 3a4a€T MOCIIeI0BATEIbHOCTh M3YUEHUS MaTepuana. M3ydeHue cTerneHHoM, moKa3aTeIbHOM,
JoTapu(PMUYECKON ¥ TPUTOHOMETPUIECKUX (PYHKIIUM, UX CBOMCTB U T'papuKOB, UCTIOJb30BaHUE (QDYHKIIMM IJIs pelieHus 3a1a4 u3
JIPYTUX y4eOHBIX IPEAMETOB U PEaTbHOM KM3HHU TECHO CBSA3aHO KaK C MAaTEMAaTHYECKUM aHAJIM30M, TaK U C pelIeHUeM
ypaBHEHUI U HEepaBeHCTB. [Ipu 3TOM O0IBIIIOE BHUMaHUE yaeseTcs: GOPMUPOBAHUIO YMEHUS BBIPAXKATh (POpMYSIaMU
3aBUCUMOCTH MEXAY Pa3IMUHBIMU BEIMYMHAMU, UCCIEA0BATh MOTYyUYCHHbIE PYHKIIUH, CTPOUTH UX Tpaduku. MaTtepuan
COJIep>KaTeJIbHOW JIMHUM HAIlEJIEH Ha Pa3BUTHE YMEHUN U HABBIKOB, MTO3BOJISIFOIIMX BhIpaXKaTh 3aBUCKMOCTU MEX1Y BeIUYMHAMU
B pa3IMYHON (popMe: aHATUTHICCKOM, TpaguyuecKoi U clioBecHOU. Ero n3ydyeHue crmocoOCTBYET pa3BUTHIO aJITOPUTMHUYECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AIH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHus «Hayana MaTeMaTn4ecKkoro aHajin3ay MO3BOJSET CYIIECTBEHHO PACIIUPUTH KPYT KaK MaTEMaTHUYECKUX,
TaK W MPUKIIATHBIX 3a/1a4, TOCTYITHBIX O0yYaIOIINMCS, Y KOTOPBIX MOSBIIAETCS BO3MOXKHOCTD UCCIIEIOBATh U CTPOUTDH IpapuKu
GyHKIMIA, OTpeesaTh UX HanOOIbIIINE U HAUMEHBIIINE 3HAUCHUS, BBIYUCIISITH TIIOMAAU GUTYp U 00bEMBI TEJl, HAXOAUTh
CKOPOCTH M yCKOpeHus npoueccoB. ConepkaresibHas JMHUS OTKPHIBAET HOBbIE BO3MOKHOCTH OCTPOEHHSI MATEMATHUYECKUX
MOJIEJIEN pEAIbHBIX CUTYALMM, HAX0XKICHUSI HAWTYYIIEr0 PEIICHU B IPUKIAAHBIX, B TOM YHCIIE COLIMATIBbHO-3KOHOMHUYECKUX,
3a/1ayax. 3HAKOMCTBO C OCHOBAMH MaTeMaTHYE€CKOTO aHaJIN3a CIIOCOOCTBYET Pa3BUTHIO a0OCTPAKTHOTO, (OPMATLHO-JIOTHYECKOTO
Y KPEaTUBHOT'O MBITUICHUS, (HOPMUPOBAHUIO YMEHHI paCliO3HABATh MPOSBICHUS 3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE U
nckycctBe. O0yyaromuecs y3HatoT O BBIJIAIOIINXCS pe3ysibTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMAaTUKHU KaK HAYKH, U UX
aBTOpax.

ConepxartenpHO-MeTOANYECKask TUHUS «MHOXKECTBA U JIOTUKA» B OCHOBHOM MOCBSIIEHA 2JIEMEHTaM T€OPUHU MHOMXECTB.

TeopeTnko-MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTEMAaTUKH U MpeiaraT Hauboee
YHUBEPCAIbHBIN A3bIK, O0BEAUHSIOIUN BCE Pa3Iesibl MATEMATUKH U €€ MPUIIOKEHUN, OHU CBSI3bIBAIOT PAa3HbIE MATEMAaTUYECKUE
JTUCLMILTUHBI B efiHOE 11enoe. [103ToMy BaskHO 1aTh BO3MOKHOCTh 00YYaroIIeMycsi HOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MATEMATUKHU U UCITOJIB30BATh €0 JJIS1 BBIPAKEHUS CBOMX MBICIIEH.



B yuebHOM Kypce «Anre6pa U Hayaia MaTeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT TaK)KE€ OCHOBBI MATEMaTHYECKOTO
MOJICIIUPOBAHMSI, KOTOPBIE IPU3BaHbI CHOPMHUPOBATH HABBIKA MOCTPOSHHS MOJIENIEH pealbHbIX CUTYallUl, HCCIETOBAHUS ATUX
MOJIeJIel ¢ TOMOIIIBIO anmnapaTa ainreopsl 1 MaTeMaTHYECKOTO aHATN3a M MHTEPIIPETAINH MTOJyYeHHBIX Pe3yIbTaToB. Takue
3aJJaHMs BIUIETEHBI B KQXKIIbI U3 Pa3/ieloB MPOrPaMMbl, TOCKOJIBKY BECh MaTeprai yueOHOro Kypca MHPOKO UCTIOIb3YeTCs IS
peleHust MPUKJIAIHBIX 3aa4. [Ipu pereHun peaqbHbIX MPaKTHYECKUX 3a/1a4 00yJaromecs pa3BUBaOT HAOIIOAATEIbHOCTD,
YMEHHE HaXxOUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIb30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETHU3UPOBATH POOIIEMY.
JlesITensHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 337a4 OPTaHU3yeTCs B MIPOIIECCE U3YyUEHUS BCEX TEM
yueOHoro Kypca «Anredpa u Hayajla MaTeMaTHYECKOTO aHAIIU3a.

Ob11ee ncao 9acoB, peKOMEHJOBAHHBIX IS U3YUeHHs YIeOHOTO Kypca « Airedpa u Hadaja MaTeMaTH4eckoro aHaiauzay, — 170

yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heziento), B 11 kimacce —102 gaca (3 4aca B HeZlemIo).

COIJEPKXAHUE OBYUYEHUA

10 KUIACC

Yucia v BBIYMCICHUSA

PaunonanbsHbie ynciaa. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, TPOLIEHTHI, 0ECKOHEUHBIE MEPUOANUECKUE APOOH.
Apudmernueckre oneparum ¢ palloHaIbHBIMUA YUCIaMH, PeoOpa30oBaHus YMCIOBbIX BbIpakeHuil. [Ipumenenue npodeii u
MIPOLIEHTOB ISl PEIICHUS TPUKIIAIHBIX 3a]1a4 U3 Pa3IMYHbIX OTPACIICd 3HAHUW U PEaJIbHON KU3HHU.

JleiicTBuTENbHBIE Yncia. PaliioHanbHble U UppallMOHANIbHBIE Yucia. ApU(pMETHYECKUE ONIEPALUU C JEHCTBUTEIbHBIMHU YHCIAMHU.
[TpuOnmxE€HHBIE BHIYMCICHUS, IPAaBUJIa OKPYTJICHUS, IPUKUAKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUI.

Crenens ¢ nenbiM nokasareneMm. CrangaptHas Gopma 3arnucu AeHCTBUTEIBHOTO YKcia. Vcnonb3oBaHue noaxoasameil gopmsl
3aIMCU JEUCTBUTEIBHBIX YMCE U PEIICHUS IPAKTUUECKUX 3a/1a4 U IIPEACTABICHUS TaHHBIX.

Apudmernueckuii KOpeHb HATYpaJIbHOU cTeneHu. J[ecTBus ¢ apuMEeTHIeCKUMU KOPHSIMU HATypaIbHOUW CTETICHH.

CHHYyC, KOCUHYC U TAaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTAaHI'€HC YHCIOBOTO ApryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpaXeHU1. OCHOBHbBIE TPUTOHOMETPUUYECKHUE (POPMYIIBI.

VYpaBHeHUE, KOpEHDb ypaBHEeHMs. HepaBeHCTBO, pellieHne HepaBeHCTBA. MEeTo1 HHTEPBAJIOB.



Pemenue nenbix 1 JpoOHO-PALlMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppannoHanbHbIX YPAaBHEHUI U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PEILIEHUI0 MaTEMATUYECKUX 3a/1a4 U 33/1a4 U3 pa3InYHbIX 00JIacTel HAYKHU U PEaIbHOU
KU3HH.

DYyHKIUHN U TPAPUKHU

@yHKuus, crocoObl 3aaanus pyHkuuu. ['paduk pynkunu. B3aumMuo oOpaTHbeie PyHKIUU.

OO6umactb onpenesieHus: 1 MHOKeCTBO 3HaueHU pyHkuuu. Hynu ¢pynkumu. [IpomexxyTku 3HakonocTostHeTBa. YETHBIE U
HEYETHBIE (PYHKIUU.

CrenenHast pyHKUMS ¢ HATYypajIbHBIM M LIETbIM NoKa3areneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaMK KOpHS N-0il CTETEHH.
Tpuronomerpruyeckas OKpy>KHOCTb, OIPEJIETIEHUE TPUTOHOMETPUUYECKUX (PYHKLUNA YUCIOBOTO apryMEHTA.

Hayana mareMaTH4eCKOI0 aHA/IN3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUs TOCIEA0BAaTEIbHOCTEN. MOHOTOHHBIE IOCIEI0BATENBHOCTH. ApUpMETHUECKAs U

reoMeTpuyecKkas rnporpeccuu. beckoneuno yosiBaroias reomerpudeckas nporpeccusi. Cymma 6€CKOHEYHO yOBIBAIOIICH
reomeTpuieckon nporpeccun. GopMyna CIOKHBIX OPOLEHTOB. VICN0Ib30BaHNE MPOrPECCUU ISl PEIICHUS PealbHBIX 3a7a4
MPUKIAAHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoO»xecTBO, onepalyu HaJl MHOKecTBaMu. [{uarpammel Ditniepa—BenHa. [IpuMeHeHne TeopeTUKO-MHOXKECTBEHHOTO arlapara
JUTSI OTIMCAHUS PEATbHBIX MPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 IPYTUX YICOHBIX MPEIMETOB.
Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KJTIACC

Yuciia 1 BBIYUCICHUA

Harypanbnsbie u nensie uyncia. [Ipu3Haku 1e1MMOCTH LEIBIX YHUCEL.

CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHU.

Jlorapudwm uucna. JlecssTHaHBIC U HATYpabHbIE JOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BeIpaXKEHHH, COACPIKANTUX JTOTapU(MBI.



[IpeoOpa3oBaHue BbIpaXXEHU, COAEPIKALIMX CTENEHHU C PallMOHATIbHBIM IIOKa3aTEIIEM.

IIpuMeps! TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHMS U HEPABEHCTBA.

Jlorapumuyeckue ypaBHEHUS U HEPaBEHCTBA.

Cucremsl TMHEMHBIX YpaBHEHM. PelieHne npukiIaaHbIX 3a1a4 ¢ IOMOILIBI CUCTEMBI IMHEHHBIX YPAaBHEHUN.

CucteMbl U COBOKYITHOCTH PAlIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMI, CHCTEM U HEPABEHCTB K PELICHUI0 MATEMATHYECKHUX 3a/1a4 U 33]1a4 U3 PA3JIMYHbIX 00JIacTeld HayKH U
pEATbHOM KU3HMU.

DOyHKUMU U TpaGuKHn

Oyukuus. [lepuonnueckue Gynkuu. [lpomexyTku MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl © MUHUMYMBbI (DYHKIIMH.
HaunOoubliee 1 HauMeHblIee 3HaYeHue (PYHKIMHA HAa IPOMEXKYTKE.

Tpuronomerpuyeckne (PyHKIIMU, UX CBOMCTBA U IPaPUKH.

[TokazarenbHast u norapudmuueckas QyHKIUU, X CBOMCTBA U IpaUKH.

Hcnonb3oBanue rpa¢ukoB GyHKIUHN A7 peLICHUs] YPAaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 UCCIEA0BAHUS MTPOLIECCOB U 3aBUCUMOCTEM, KOTOpbIE BOSHUKAIOT MPU PELICHUH 3a/1a4
U3 JPYTUX Y4eOHBIX MPEIMETOB U PEAIbHOM JKU3HH.

Hayajia MaTeMaTH4eCKOro aHaIM3a

HenpepriBable GyHKIIMN. MeTol MHTEPBAJIOB JUIsl pEIICHUS] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuyeckuii n (pU3MUECKU CMBICI TPOU3BOAHON. [Ipon3BOAHBIE ATIEMEHTAPHBIX (PYHKIUH.

dopMyIbl HAXOXKICHUS TPOU3BOJHON CYyMMBI, TPOU3BEICHUS U YACTHOTO (PYHKITUH.

[IpumeneHre mpou3BOIHON K UCCIEAOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTD U IKCTpeMyMbl. HaxoxkieHue HaubobIIero u
HAaMMEHBILIETO 3HAaUeHUS (PYHKIIMU HA OTPE3KE.

[IprMeHeHne MPON3BOIHOM ISl HAXO0KICHHS HAWJTYUIlerO PEIICHUS B MPUKIAIHBIX 3a/1a4ax, I ONPEAEIEHUs CKOPOCTH
npoliecca, 3aIaHHOT0 (POPMYJIION MM rPapUKOM.

[lepBooOpaznas. Tabnuila nepBooOPa3HbBIX.

Nuterpan, ero reomerpudeckuii 1 puzndeckuii cMbici. Beruncnenue uaterpana no ¢popmyne Hetorona—JleiiOnuria.
IHNPEAMETHBIE PE3YJIBTATHBI

K xoniy o6ydyenus: B 10 kiacce o0y4aromuiics MoIyduT CICIYIONTUE TPEIMETHBIE PEe3yIbTaThI:



Yuciaa v BbIYHCJICHHUA:

OTIEPUPOBATh MOHATHUSAMU: PAIMOHATIBLHOE U ACHCTBUTEIIBHOE YHUCIIO, OOBIKHOBEHHAS U JICCSITUYHAS JPOOb, IPOIECHTHI;
BBITIOJTHATH apu(PMETHYECKHUE OTIePAIH C PAIIHOHATBHBIMU U ACHCTBUTEILHBIMHU YHCIIAMU;

BBITIOJTHATD MPUOIMKEHHBIE BEIYUCIICHHUS, UCTIONB3YS MPaBUjia OKPYTJIEHUsI, IeJIaTh MPUKUIKY U OIIEHKY pe3yJbTara
BBIUMCJICHUH;

OTIEpUPOBATH MOHITHAMU: CTEMIEHB C IIEJIBIM MTOKa3aTesIeM, CTaHAapTHAs popMa 3aMKCH EHCTBUTEILHOTO YHCIIa, KOPEHb
HaTypaJbHOM CTENEHU, UCTIOIB30BaTh MOAXOAIIYI0 POPMY 3alUCH JEHCTBUTEIBHBIX YUCEN JIJIs PEUICHUS MPAKTUYECKUX 3a7a4
Y TIPEJICTABIICHUS TaHHBIX;

OTIEPUPOBATh MOHSATUAMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOTO YTJjia, UCIOIb30BaTh 3alKCh TPOU3BOJILHOIO YIJIa yepes
oOpaTHbIE TPUTOHOMETPUUECKUE PYHKIIUU.

YpaBHeHMS U HEPABEHCTBA:

OTIEpPUPOBATh MOHSATUSIMU: TOXKJAECTBO, YpaBHEHHE, HEPABEHCTBO, 11€J10€, palluOHANILHOE, UPPallMOHATILHOE YPaBHEHHUE,
HEPABECHCTBO, TPUTOHOMETPUUECKOE YPABHEHHUE;

BBITIOJIHATH NMPEOOPA30BAHMUS TPUTOHOMETPUUSCKUX BBIPAKEHUHN U pPeIiaTh TPUTOHOMETPUUYECKUE YpaBHEHNS,

BBITIOJTHATH MPEOOPA30BaAHUS IEIBIX, PAIMOHATIBLHBIX M HPPAIIMOHAIIBHBIX BEIPAKCHUHN U pPeIIaTh OCHOBHBIC THIIBI IICIBIX,
palMOHATIBHBIX U HPPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB;

MIPUMEHSATh YpaBHEHUS M HEPABEHCTBA /IS PEIISHUs] MAaTEMAaTHUCCKUX 3aJ1ad 1 3a/1a4 U3 Pa3IuIHBIX 001acTeil HAyKU U peallbHOM
KU3HHU;

MOJIETUPOBATh PeaibHbIC CUTYAIIUU Ha S3bIKE aareOpbl, COCTaBIATh BHIPAXKECHUSI, YPABHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3aa4H,

HCCICAOBATh ITOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHHUCM aIlllapara anre6pbl.

DYyHKIUMU U TPAPUKH:

OMepUpOBaTh NOHATUAMU: (DYHKIIMS, CIIOCOOBI 3a/1aHus (PYHKIIMH, 00JIaCTh ONPEAESICHNs U MHOKECTBO 3HAUCHUI (PYyHKIIUH,
rpaduk GyHKIIMH, B3aUMHO 0OpaTHbIe (DYHKIINU;

OMepUpPOBaATh MOHIATUAMU: YETHOCTh U HEYETHOCTD (PYHKIIUU, HYJIM QYHKIHUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
MCIIOJIb30BaTh rpaduku QYyHKIMM 7151 pellieHus] ypaBHEHUH;

CTPOUTH U YUTATh rpadMKH JIMHEUHON (QYHKUINU, KBAAPATUYHON PYHKIMHU, CTENEHHOW (DYHKIIMU C LIeJIbIM TTOKa3aTeneM;
UCIIOJIb30BaTh rpaduku HyHKIMMA 151 UCCIIEIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEN MpHU PEIICHUH 337a4 U3 IPYTUX YUYEOHBIX
MPEIMETOB U PealIbHOM JKM3HHU, BbIpaxaTh (popMyIamMu 3aBUCUMOCTU MEXY BEIMYMHAMH.



Hauyana maTeMaTH4ecKOro aHajm3a:

OMEepUPOBATH MOHITUSAMU: MTOCIEIOBATEIBLHOCTD, apu(MeTUIECKasi 1 reoMeTprIecKasi IpOrpecCcuy;

OMepUpOBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIIAs T€OMETPUYECKas POrpeccusi, CcyMMa O€CKOHEUHO YObIBaIoIIeH
r€OMETPUYECKON MTPOTPECCHH;

3a/1aBaTh MOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMU;

HCIIOJB30BaTh CBOMCTBA MOCIEA0BATEILHOCTEN U TPOTPECCUI [IJIsl pEIIEHUS PeaibHbIX 3aJ1ay MPUKJIIAIHOTO XapaKTepa.
MHo:xecTBa M JIOTUKA:

OTIEPUPOBAThH MOHSATUSIMU: MHOXKECTBO, OTNIEpPaAllUU HAJl MHOKECTBAMHU,

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JJisl OMCaHus peajibHbIX MPOLIECCOB U SIBIICHUM, PU PEIICHUHU 3a1a4 U3
JIPYTUX y4eOHBIX IPEAMETOB;

ONIEPUPOBATH MTOHATUSIMU: OINPEICIICHUE, TEOPEMA, CIIEICTBUE, T0KA3ATEIbCTRO.

K xoniy oOyuenus B 11 kiacce oOy4aromuiicss mOJyquT ClAEAYyIONUE MPEAMETHBIC PE3YIbTaThI:

Yucaa 1 BBIYUCTICHUSA:

ONEPUPOBATh MOHATUAMU: HATYPAIbHOE, LIEJI0€ YUCIIO, HCTI0JIb30BAaTh MPU3HAKH JACIUMOCTH LEJBbIX YUCEN, PA3JI0KEHUE YHCIIa Ha
MIPOCThIE MHOXKUTENH JJI PELICHUS 3a]aY;

ONEPUPOBAThH MOHATHUEM: CTENIEHb C PAIMOHAIILHBIM [10KA3aTEIEM;

OTIepUPOBAThH MOHITUAMU: JOTapu(M YKCIIa, ACCATUIHBIC U HATypaIbHbIC TOTapU(MBI.

YpaBHeHMs U HEPABEHCTBA:

MIPUMEHSTH CBOMCTBA CTEIICHHU JIJIsl MPEe0Opa30BaHUs BEIPAXKEHUHN, ONIEPUPOBATH MOHSATUAMU: TTOKAa3aTEIbHOE YPABHEHHUE U
HEPABEHCTBO, PEIIaTh OCHOBHBIE TUITHI MOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB,;

BBITIOJTHATH MPE0OPa30BaHUS BEIPAXKEHUHM, COIEPIKAIIUX JOrapu(Mbl, ONIEPUPOBATH MOHATUSIMU: JIOTApUPMUUECKOE YPABHEHUE U

HEPaBEHCTBO, PEIIaTh OCHOBHBIC THUIIBI JIOTApU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB;

HAaXOJUTh PEIICHUS IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEPUPOBATH ITOHATUAMM: CUCTEMA JIMHENHBIX YPABHEHUN U €€ PELICHUE, UCIIOIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUN IS
peLIeHUs NMPAKTUYECKUX 3a1aY;

HAaXOJUTh PELICHUS IPOCTEUIINX CUCTEM U COBOKYITHOCTEN PAllMOHAIBHBIX YPABHEHUN U HEPABEHCTB;

MOJEJIUPOBATh PEAJIbHBIE CUTYAllUU Ha S3bIKE aJIr€Opbl, COCTABIISATh BHIPAXKEHMSI, YPABHEHHU S, HEPABEHCTBA U CUCTEMBI 110
YCIIOBUIO 33J1a4H, UCCIIEI0BATh IOCTPOSHHBIE MOJIETH C MCIOJIB30BaHUEM alniapara ajareOphl.



DOyHKUUM U Tpaduku:

OIIEpUPOBAThH NOHATUSAMU: NIEPUOANYECKAsT (PYHKIINSA, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMa (QyHKIUH,
HauOoJbllIee U HAaUMEHbIIIee 3HaueHUs1 QyHKIUU HA IPOMEXKYTKE, UCIIOJIb30BATh UX JUIsl UCCIEN0BaHUS (DYHKLINH, 3aJaHHON
rpaduKom;

OIIEpUPOBATh NOHATUSAMU: I'paUKH ITOKA3aTEIBHON, JTOrapu(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIMHA, H300paxkaTh UX Ha
KOOPJIMHATHOM TUVIOCKOCTH W UCIOJIB30BAaTh JJIS PEIICHHS YPABHEHHUI U HEPABEHCTB;

M300pakaTh HA KOOPAMHATHOM MJIOCKOCTU IpaUKU JMHEHHBIX YPABHEHUI U UCIIOIb30BATh UX JJIS PELICHHS CUCTEMBI
JIMHEWHBIX YPaBHEHUN;

MCIIOJIb30BaTh rpaduku (GyHKIMMA 7151 UCCIIEOBAHUS MTPOLIECCOB U 3aBUCUMOCTEHN U3 APYIUX YU€OHBIX TUCHUILINH.

Havana mareMaTH4ecKoro anajiusa:

OMepUpOBaTh NOHATUAMU: HEMPEPbIBHAS (PYHKIMS, TPOU3BOIHAS (PYHKIMU, UCIIOJIb30BATh T€OMETPUUECKUI U (PU3NYECKHI
CMBICJI TPOU3BOAHOM ISl pELIEHUS 3a]1ay;

HaXOJUTb POU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIMH, BEIUUCIATH IPOU3BOIHBIE CYMMBI, IPOM3BEICHUS, YACTHOTO (DYHKIINIA;
MCIOJIb30BaTh POU3BOIHYIO JUIsl UCCIEN0BaHUS (YHKIIUM HA MOHOTOHHOCTh M SKCTPEMYMBI, IPUMEHSTh PE3yJIbTAThI
HCCJIEIOBaHMSI K TOCTPOEHUIO I'paKOB;

MCITOJIB30BATh IPOU3BOIHYO JUISl HAXOXKACHHUS HAWITYUIIEro peMIEHUs B IPUKIIAIHBIX, B TOM YUCJIE COUNAIbHO-I)KOHOMUYECKUX,
3a/1ayax;

OTNEepUPOBATh NOHATUSAMU: NIEPBOOOPA3HAs U UHTETpaJl, IOHUMATh FT€OMETPUUECKUI U (PU3NUECKUI CMBICT MHTETpaa;
HAaXOJIUTh NEPBOOOPA3HBIE JIEMEHTAPHBIX (DYHKIMM, BBIYUCIATH HHTErpani no ¢popmyne Hetorona—Jleitonuiia;

peuaTh NpUKIAIHbIE 33a]a4H, B TOM YHCII€ COI[MATbHO-3KOHOMUYECKOTO U (PU3UUECKOr0 XapakTepa, CpeICTBAMU

MaTCMaTH4YCCKOI'O aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmenoBanue paznena KonuuectBo | OCHOBHOE cOjiepKaHue OcHOBHBIE BUBI JEATEIHHOCTU
(TemnI) Kypca 4acoB 0OyJarommxcsl

MHoxecTBa pallMoOHaIbHBIX U | 14 MHoXecTBO, oniepalvu HaJl Hcnoab30BaTh TEOPETUKO-

JNEUCTBUTEIBHBIX YHUCEIL.
PanmonanbHble ypaBHEHUS U
HEPaBEHCTBA

MHOXkecTBaMu. Jluarpammel Diiiepa—
Benna.

Panmonanbhubie yncia. OOBIKHOBEHHBIE
U JIECATUYHBIC JPOOH, TPOIICHTHI,
OECKOHEUHBIE TIEPUOANIECKUE TPOOH.
Apudmernueckue onepamnuu c
palMOHAIBbHBIMU YUCIIaAMU,
npeoOpa3oBaHUs YUCITOBBIX
BhIpakeHuil. [I[pumenenue npodeit u
IIPOLICHTOB ISl PELICHUS TPUKIIaAHBIX
3a71a4 U3 PA3JIUYHbIX OTPACIIEN 3HAHUU U
PEATBHOM )KU3HU.

JlericTBUTENbHBIC Uyncia. PalinoHaabHbIE
Y UpPALMOHAJIBbHBIC YHCIIA.
Apudmernueckue onepamnuu c
JICUCTBUTEIbHBIMU YUCIIAMU.
[TpubnnKEHHBIE BBIYMCICHUS, TIPABUIIA
OKpYTJICHUS, MPUKHUIKA U OLICHKA
pe3yibTaTa BEIYMCICHUN.

ToxnecTBa U TOXKIECCTBEHHBIC
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHuUs. HepaBeHCTBO, penieHne

MHOKECTBEHHBIH armapar st
OMMCAHUS XOJa PEIICHUS
MaTeMaTUYECKUX 3aja4, a TAKKe
peanbHBIX NPOLIECCOB U SIBICHUM, TPU
pelIeHny 3aaa4 U3 Apyrux yueOHbIX
MPEIMETOB.

OnepupoBaTthb NOHATUAMMN:
palMOHAIIBHOE YUCJIO,
JICMCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI P00k, ACCATUIHAS
Jpo0Bb, MPOIECHTHI.

BoinosHaTs apudpmeTndeckue
omepaluu ¢ paluOHaAIbHBIMU U
JIEWCTBUTEIbHBIMU YUCIIAMU;
MPUOIKEHHBIE BEIYUCIICHUS,
HCIIOJIB3YS MPaBUiIa OKPYTIICHUS.
Jenars NPUKUAKY ¥ OLIEHKY
pe3ynbpTaTa BEIYMCICHUN.
OnepupoBath NOHATUSIMMU
TOXECTBO, ypaBHEHUE, HEPABEHCTBO;
L[EJI0€ U PALIMOHAIBHOE YPAaBHEHUE,
HEPABEHCTBO.




HepaBeHCTBA. MeTo/1 UHTEPBAJIOB.
Pemenue nensix u 1poOHO-
palMOHANbHBIX YPABHEHUM U
HEPaBEHCTB

BoInoJHATH Npeodpa3zoBaHus LETbIX
Y PallMOHAJIbHBIX BBIPAKCHUM.
Pematb OCHOBHBIE THUIIBI LETBIX
MppalMOHAIbHBIX YPAaBHEHUHN U
HEPABEHCTB.

IIpuMeHAaTH pallMOHAIbHbBIE
YPaBHEHHUS U HEPABEHCTBA JJIs1
pEIICHUSI MAaTEMATUYECKUX 3a/1a4 U
3a/1a4y U3 pa3au4HbIX 001acTel HayKu
Y PECATbHOM KU3HU

OyHKIMHU U TpauKH.
CrerieHs ¢ 1LEJIBIM
MOKa3aTeJIEM

OyHKIUS, CIOCOOBI 3a1aHUsT PYHKIUH.
B3aumuo obpatasie pyukiuu. ['paduk
byHKINH.

O6unacTh onpenesieHrs U MHOKECTBO
3HaueHu Gpyukuu. Hynu ¢yHkiumu.
[TpoMexyTKH 3HAKOIOCTOSIHCTBA.
YéErHble U HEUETHBIE (DYHKIIMH.
CrteneHsb ¢ 1eJIbIM ITOKA3aTeIeM.
CranpgapTtHas ¢popma 3anucu
JICUCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue noaxoasien popmsl
3aMuCH JEUCTBUTEBHBIX YUCET JISI
pelIeHns MPaKTUYECKUX 3a71ad U
MPEJCTABIICHHS JaHHBIX.

CrernenHast yHKIUS ¢ HATYpaJIbHBIM H
LIEJIBIM MOKa3aresieM. E€ cBolcTBa U

rpaduk

OnepupoBarb NOHATHAMM:
byHK1Ms, criocoObl 3aaHus QYHKIINH,
B3aUMHO OOpaTHbIe (YHKIIUH, 00J1aCTh
oTpeJIeIeHUs] 1 MHOYKECTBO 3HAUYCHUN
bynkuun, rpaguk GyHKIMH; YETHOCTh
U HEYETHOCTh (DYHKIINH, HYJIH
GYHKIIAA, TTPOMEKYTKH
3HAKOIIOCTOSIHCTBA

BoinosHATH peodpa3oBaHus
CTETICHEH C IIeJIBIM TTOKa3aTeleM.
Hcnonb3oBaTh cTaHAAPTHYIO (pOpMy
3aIlMCH ACUCTBUTEIBHOTO YHCIIA.
DopMyJIHpPOBATH U
WLTICTPUPOBATH TpaduuecKu
CBOMCTBA CTENEHHOUN (PYHKITUH.
Bripaxkars ¢popmyiamu
3aBUCUMOCTH MEX]Ty BETMYMHAMH.
HUcnoab3oBaTh HU(POBbIE PecypChl




JUTSl TOCTPOEHHUS TpadUKOB (PYHKIIUU U
W3Y4YEHUS UX CBOMCTB

Apudmernueckuii kopesb N— | 18 ApudpmeTnueckuii KOpeHb HaTypaibHOU | @OpPMYJIHPOBATH, 3aMIUCHIBATH B
OM CTEIEHH. crerneHu. [enictBus ¢ CUMBOJINYECKOH (popMme u
WNppannonansHble ypaBHEHHS apu(MeTHYeCKUMU KOPHAMHU N—0if WLTIOCTPUPOBATh IPpUMeEpaMu
Y HEPABEHCTBA CTEIICHU. CBOMCTBA KOPHS N-O1 CTEIIEHMU.
Pemenue nuppaunoHanbHbIX ypaBHEHH | BBINOJIHATH TpeoOpa3oBaHus
Y HEPABEHCTB. MppalOHAIBHBIX BBIPAKECHUM.
CaoiicTBa 1 rpauk KOpHs N-oi Pemiats OCHOBHBIE THIIBI
CTEIECHU VppalMOHAIBHBIX YPAaBHEHUN U
HEPABECHCTB.
IIpuMeHATH 1J1A peleHus
Pa3IMYHBIX 32124 UPPALIMOHAJIBHBIE
YPaBHEHUS U HEPABEHCTBA.
Crpoutb, YnTaTh rpaduk KOpHs N-0if
CTEIICHH.
HUcnoab3oBath nngpoBsie pecypebl
JUTsl TIOCTpOEHMSI TpadMKOB PYHKIUN U
M3y4YE€HUS UX CBOMCTB
DopMyJIbl TPUTOHOMETPHH. 22 CuHycC, KOCMHYC M TAHT'€HC YUCIOBOro | OnepupoBaTh NOHATHAMHU: CHHYC,

Tpuronomerprnueckue
YpaBHEHUS

aprymeHTa. ApKCUHYC, apKKOCHHYC U
aApPKTaHTeHC YMCIIOBOTO apryMeHTa.
TpuronomeTpruyeckasi OKpy>XKHOCTb,
OTIpeJIICHHE TPUTOHOMETPUIECKUX
(GyHKIIHNA YUCIIOBOTO apTyMEHTA.
OCHOBHBIE TPUTOHOMETPUUECKUE
dbopmysl. [IpeoOpazoBanue
TPUTOHOMETPHUUECKUX BHIPAKECHUI.

KOCUHYC Y TAHT€HC MPOU3BOJIBHOTO
yria.

Hcnoan30BaTh 3anHCh
MIPOU3BOJIBHOTO yTJIa Yepe3 oOpaTHBIC
TPUTOHOMETPHUUECKUE QYHKITUU.
BopinoHsATH Npeodpa3zoBaHus
TPUTOHOMETPUYECKHUX BBIPAKCHUM.
Pemiatb 0CHOBHBIC THIIBI




Peuienne TpUroHOMETpUYECKUX
YpaBHECHUU

TPUTOHOMETPUUECKUX YPaBHEHUN

[TocnenoBaTenbHOCTH U 5 [TocnenoBaTenbHOCTH, CTIOCOOBI OnepupoBaTh NOHATUSMMN:
porpeccuu 3a/IaHus TTOCIEA0BATEILHOCTEH. MOCJIEA0BATEIBHOCTD,
MOHOTOHHBIE TTOCTIEIOBATEILHOCTH. apu(pMeTHIeCKas U TeOMETPUICCKas
ApudmMernueckas ¥ reoMeTprIecKas mporpeccuu; 6€CKOHEUYHO yObIBAOIIAS
nporpeccun. beckonedHo yObIBaroIas | reoMeTpudeckas mporpeccus, Cymma
reOMETPUYECKas MPOrPECCHS. OeCKOHEUHO yObIBaroIen
CyMma O6eckoHEeUHO yObIBarolen r€OMETPUYECKON MPOTPECCUH.
reoMeTpuueckon nporpeccur. @opmyna | 3agaBarhb NOCIEA0BATEIBHOCTH
CJIOXHBIX TIPOLIEHTOB. Pa3ITUYHBIMU CTIOCOOAMH.
Hcnonb3oBaHue mporpeccuut s I[pumeHsaTs GopMYyJIy CJAOKHBIX
pElIeHHs pealibHbIX 3a/1a4 MPUKJIAJAHOTO | MPOLEHTOB JIJIsl pellleHus 3a/1a4 U3
XapakTepa peanbHOM MPAKTUKH (C
HCIIOJIb30BAaHUEM KAJIbKYJISITOPA).
HUcnoab3oBath cBOMCTBA
MOCJIeA0BaTEILHOCTEN U MIPOTPECCUit
JUTSL pETISHUST PEaTbHBIX 3aa4
MIPUKJIATHOTO XapakTepa
[ToBTOpEeHue, 06001IEHUE, 3 OcCHOBHBIC MTOHATHS Kypca anreopsl U IIpuMeHSATHL OCHOBHBIC ITOHSATHS
CUCTEMaTHU3aIMs 3HAHUN HayaJ MareMarudeckoro ananusa 10 Kypca aJireOpbl 1 Hadas
KJ1acca, 0000IIeHNe U CUCTEMATU3AIMs | MATEeMAaTHYECKOTO aHainu3a JJIst
3HAHUU pELICHUS 3aa4 U3 PEATbHOMN KU3HU U
JIPYTUX MIKOJBHBIX TUCITUTIIINH
OO611ee KOJMYECTBO YaCOB B 68

nporpamme




11 KITACC

HanmenoBanune KomnuectBo OcHOBHOE coiepKaHne OcHOBHBIE BUBI AEATENBHOCTU
pazzena (TeMbl) Kypca | 4acoB 00yYaroIMXCcs

Crenens ¢ 12 CreneHb ¢ palluOHAILHBIM DopMyJTHPOBATH, 3alIUCHIBATH B

palOHAIBHBIM nokasaresieM. CBOMCTBa CTENIEHHU. CHMBOJIMYECKOH hopMe U

IIOKa3aTEJIEM. [TpeoOpa3oBanue BbIpaKeHUIH, WITIOCTPHPOBATH NPUMEPAMHM CBOMCTBA

IToka3aTenbHast COJIEp KAIlUX PALMOHAJIBHBIE CTEIICHU. | CTEIICHH.

GyHKIuS. [loka3aTenbHbIE ypaBHEHUS U IIpumMeHsATh CBOMCTBA CTENICHU IS

ITokazarenbHble HEPABEHCTBA. npeoOpa3oBaHusl BHIPAKECHHUIA.

YpaBHEHUS U [loka3zaTtenbHast pyHKUUsA, €€ cBOICTBa | POPMYJITHPOBATH U MILJIIOCTPUPOBATH

HEPAaBEHCTBA U rpadux rpaguyecKH CBOMCTBA MOKA3aTENbHON
(GyHKUIHUU.
PemiaTh OCHOBHBIE THUIIBI TOKA3aTEIbHBIX
YPaBHEHUI U HEPABEHCTB.
Hcnoab3oBath Hu(ppoBbIe pecypcehl s
nocTpoeHus rpadukoB GyHKIUHA U
W3YYEHUSI NX CBOVCTB

Jlorapudpmuyeckas 12 Jlorapudwm yucna. [lecaTuunbie u DopMyJTHPOBATH, 3aIIUCHIBATH B

GbyHKIIHS. HaTypaJbHBIE JIOTapU(PMBI. CUMBOJINYECKOI popMme u

Jlorapudmuyeckue [IpeoOpazoBanue BhIpaKeHHUI, WLIKCTPUPOBATH IPUMEPaMM CBOMCTBA

yYpaBHEHUS U coJiepKallux Jorapu@msl. jorapugma.

HEpaBEHCTBA Jlorapudmuueckue ypaBHEHUS U BbInouHATH peoOpa3oBaHus

HEPABEHCTBA.
Jlorapudmuueckast pyHkuus, e
CBOMCTBA U rpaduk

BBIPKEHUM, COIEPKAIIMX JOTaPUPMBI.
DopMyJIMPOBATH U
WIIOCTPUPOBATH I'Pap4ecKu CBOKCTBA




jorapumuyeckon PyHKITUHN.

PemiaTh OCHOBHBIE TUIIBI
jgorapuMUYECKUX YPABHEHHUM U
HEPABEHCTB.

Hcnoab3oBath nugpoBbie pecypebl s
nocTpoeHus rpadukoB QYyHKIUH U
W3y4YEHUS UX CBOMCTB.

3HAKOMHTBCS € HCTOPHEI Pa3BUTHS
MaTEMAaTHKHU

Tpuronomerpuueckne |9 Tpuronomerpuueckue PyHKIIUU, UX OnepupoBatb NOHATHEM IIEPUOANYECKAS

GYyHKIMM U UX CBOICTBa U TpaduKu. byHKIIHS.

rpaduKu. [Iprmepsl TPUTOHOMETPUYECKUX Ctpourtb, aHAIM3UPOBATH, CPABHUBATH

Tpuronomerpruueckue HEPABCHCTB rpa@uKyd TPUTOHOMETPUUECKUX (PYHKITHI.

HEpPABEHCTBA DopMyJIMPOBATH U WILJIHCTPUPOBATH
rpapu4ecKu CBOMCTBA
TPUTOHOMETPUUECKUX (DYHKITHH.
Pemarsp npocreimme
TPUTOHOMETPUYECKNE HEPABEHCTBA.
Hcnoab30BaTh rpapuku 1151 peIICHUS
TPUTOHOMETPUYECKUX HEPABEHCTB
Hcnoab3oBath nugpoBbie pecypebl 1
nocTpoeHus rpadukoB GyHKUIUNA U
M3YYEHUS UX CBOWCTB

[IpownsBoHast. 24 HenpepsiBabie hyHkmmn. Meron OnepupoBaTb NOHATUSIMU: HEITPEPBIBHAS

[Ipumenenue WHTEPBAJIOB JIJIsl PEIICHUS HEPABEHCTB. | QYHKIIUS;, MPOU3BOIHAS (DYHKITHH.

MIPOU3BOHOU [TpousBoaHas GyHKIIUU. Hcnoab30BaTh reOMETPUUECKUN U

['eomeTpudeckuii u GpU3MIECKUI
CMBICJI IPOU3BOTHOM.

(U3UIECKHUI CMBICI IPOXU3BOIHOM JIJIS
peuIeHus 3a/1a4.




[Ipon3BOAHBIE PTIEMEHTAPHBIX
byukiuit. [Ipon3BoiHas CyMMBlI,
MPOU3BEJCHUS, YACTHOTO (DYHKIIHIA.
[IpuMeHeHne MpON3BOJHOU K
ucciaenoBaHni0 QYHKIIUNA Ha
MOHOTOHHOCTb U DKCTPEMYMBI.
Haxoxxnenue HanOoJIBIIETO U
HaUMEHBIIEro 3HaYeHUs PYHKIIUKU HA
OTpE3KE.

[IpuMeHneHne NpOU3BOITHOM ISt
HaXO0ICHUSI HAUJTYYIIIETO PEIICHUS B
MIPUKIIAJIHBIX 3aJ1ayax, JJis
OIIPEJENICHNS CKOPOCTH IpoLecca,
3aJlaHHOTO (hOpMYJION MK rpaduKomM

HaxoauTh Mpou3BOIHBIC SJICMEHTAPHBIX
(GYHKITHH, BBIYMCIATH TIPOU3BOIHBIC
CYMMBI, IPOU3BEACHMSI, YACTHOTO
byHKIHU.

Hcnoab30BaTh MpOU3BOIHYIO IS
uccienoBanus (PyHKITMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI, IPUMEHSTh Pe3yJibTaThl
HCCJIeIOBAHMS K TIOCTPOCHHUIO TPaPUKOB.
IIpuMeHSATH PON3BOTHYIO JIJIS
HAXOXKJICHUS HAWTYUIIIETO PEIICHUS B
IPUKJIATHBIX, B TOM YUCJIE€ COITUATBHO-
SKOHOMHUYECKHUX, 3a/1auax.

3HAKOMUTBHCS € UCTOPUEH pa3BUTHUS
MaTEMaTUYECKOT0 aHaIn3a

Nurerpan u ero 9 [lepBooOpaznas. Tabnuia OnepupoBatb NOHATUSAMM:

MIPUMEHECHUS NepBOOOPA3HBIX. nepBooOpa3Has, HHTErpal.
WNHTerpan, reoMeTpuyecKui u HaxoauTs nepBooOpa3HbIe 2JIEMEHTAPHBIX
(bu3MYECKUil CMBICI UHTErpaa. (yHKUNI; BBIYUCIATH HHTErPall 1O
Boruucnenue uarerpaia no ¢popmyne | popmyae Herorona—Jleitonuiia.
Herotona—Jleitoauia 3HAKOMMTBHCH ¢ UCTOPHEH PA3BUTHS

MaTEMaTUYECKOI0 aHaIn3a
CucrteMbl ypaBHEHUN 12 CucTeMbl JINHENHBIX YPaBHEHUIA. OnepupoBathb NOHATUAMM: CUCTEMA

Pemenune npukitagHeIx 3agay ¢
MMOMOIIbIO CUCTEMBI JIMHEHHBIX
YPaBHECHUM.

CucTeMbl M1 COBOKYITHOCTH LETBIX,
pPAlMOHAIBHBIX, UPPAMOHATIBHBIX,
MTOKa3aTeIbHBIX, JIOTapU(PMHUICCKUX

JIMHEWHBIX YPAaBHEHUU U €€ PEILCHHUE.
Hcnoab3oBaTh cuCTEMY JTMHEUHBIX
YPAaBHEHMU JIs PELIEHUs PAKTUYECKUX
3aaad.

Haxoaurthb pemieHust MpOCTENIINX CUCTEM
Y COBOKYITHOCTEUN pallMOHAJIbHBIX




YpPaBHEHUI U HEPABEHCTB.
Hcnons3oBanue rpadukoB GyHKITUH
JUISL PELIEHUSI YPABHEHUI U CUCTEM.
[IpyuMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTEeMaTUYECKHX 3a]1a4 U 3a7a4 U3
pa3NUYHbIX 00JacTel HAYKH U
pEAbHOM KU3HU

ypaBHEHHUI U HEPABEHCTB.

Hcnoab3oBath rpaguku GyHKIMN 115
pEIIeHUs ypaBHCHUN.

MoaenaupoBaTh peajgbHbIe CUTYalluu Ha
SI3BIKE ANTeOpPBhI, COCTABIIATH BHIPAKCHUS,
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI 110
YCIIOBHIO 3a]]a41, HCCJIeA0BATH
MOCTPOEHHbIE MO/IeJIU C UCTIONB30BAHUEM
arrapara ajareopbl

Harypanbubie u nemnsie
qyucia

HarypanbHbie u niensle yncia B
3a/1a4ax U3 peaIbHOU KU3HHU.
IIpu3HaKK IEIMMOCTH LIEJIBIX YUCEI

OHepI/IPOBaTI) MOHATHAMM: HATYpPaJIbHOC
YucCJIo, IcjIoC 4Ynuciio.

Hcnoan3oBarhb IMPpHU3HaKUu JCIINMMOCTH
LCJIbIX YHUCCII, PA3JIOKCHUC YHCJIa Ha
IIPOCTBIC MHOKUTCIIN IJIA pCIHICHUS 3a/1a4

[ToBTOpEHUE,
00001IeHne,
CHCTeMaTH3aIus
3HAHUU

18

OcHOBHBIE IMOHATHS Kypca aareopbl U
HaYaja MaTEMaTUYECKOTO aHaIu3a,
0000I1IIEHNE U CUCTEMATHU3AIIUA 3HAHUNA

Pemiathb npuKJIagHbIe 321244 U3
pa3IMYHBIX 00JaCTENl HAYKH U peabHOM
YKU3HU C TIOMOIIIBIO OCHOBHBIX TOHATHN
Kypca ajireOpbl 1 Hauyaja MaTEMaTUYECKOTO
aHanu3a.

Bb10upaTh onTUMalIbHBIE CIIOCOOBI
BBIYUCIICHUN.

Hcnonb3oBath Ui pelieHus 3a1a4
YPAaBHEHMsI, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOWCTBA (DYHKIIUH U
rpauKoB

OO011ee KOIMYECTBO
94acoB B IIPOrpaMMe

102




2. PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S

MHOACHUTEJBHASA 3AIINCKA

BaxxHocTh yueGHOT0 Kypca reOMETPUH Ha YPOBHE CPEAHET0 00111ero o0pazoBaHus 00yCI0BIE€HA MPAKTUYECKON 3HAUNMOCTBIO
METanpeIMETHBIX U MTPEIMETHBIX Pe3yIbTaTOB 00yUEHUs TEOMETPHUN B HAIIPABICHUH JINYHOCTHOTO PA3BUTHS 00YJAIOIINXCS,
dbopMupoBanus GyHKIHOHAIBHON MaTeMaTHYECKOW TPaMOTHOCTH, M3yUEHUS IPYTUX YUeOHBIX NUCUUIUIMH. PasButne y
00yJaromuxcsi MPaBUIBHBIX MPEACTABICHUHN O CYIITHOCTH U MPOUCXOKICHIUH T€OMETPHUUECKHIX a0CTPaKIuii, COOTHOIIICHUN
PEANbHOTO M UJICABHOTO, XapaKTepe OTPAKEHNUS MaTeMaTHIECKON HAYKOW SIBICHUH U MPOIIECCOB PEaTbHOTO MUPa, MECTe
Te€OMETPHUH B CUCTEME HAYK U POJIM MaTEMaTHIECKOT0 MOJICTUPOBAHUS B HAYYHOM MO3HAHUH U B TPAKTHUKE CIIOCOOCTBYET
(GhOpMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS 00YUAIONINXCA, a TAK)KE KaueCTB MBIIUICHUS, HCOOXOUMBIX IS alanTal[iy B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBIIIeTCSI OJHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEr0 0011Iero 00pa3oBaHus, TaK Kak 00eCIeuynBaeT
BO3MO>KHOCTh U3yU€HUS KaK TUCHUIUINH €CTECTBEHHOHAYYHOW HAIIPAaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllUIEHHE, POPMUPYEMOE MTPU U3YUECHUH 00YUarOIIMMHUCS MOHATHITHBIX OCHOB T€OMETPUH U MMOCTPOCHUU LEMOYKU
JIOTUYECKHUX YTBEPXKACHUN B XOJI€ PEIICHNs F€OMETPUUECKUX 3aa4, YMEHUE BbIJIBUTaTh U OIPOBEPraTh TUIIOTE3bI
HENOCPEACTBEHHO UCIOIb3YIOTCS MPU PELICHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.
YMeHne OpueHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX 00IACTAX AEATEIbHOCTH YEJIOBEKa.
OpueHTalus 4ea0BeKa BO BPEMEHU U TPOCTPAHCTBE — HEOOXOIMMOE YCIIOBUE €r0 COLMAIBHOTO OBITHS, JOpMa OTpaKEHUs
OKPY’KaroIIero MUpa, yCIOBUE YCIIEITHOTO MTO3HAHKS W aKTUBHOTO MPeo0pa3oBaHus AecTBUTeN HOCTA. OniepupoBaHne
MPOCTPAHCTBEHHBIMH 00pa3aMu OOBEANHSIET pa3HbIe BUIBI YI€OHOU U TPYAOBOH NEATEIHHOCTH, SBJISIECTCS OJHUM U3
po(hecCHOHATFHO BAKHBIX KaYECTB, MOATOMY aKTyallbHA 3a/1a4a GOpMHUPOBaHUS y 00YyJaIOIIUXCS MPOCTPAHCTBEHHOTO
MBINJICHHSI KaK pPa3HOBHIHOCTH 00Pa3HOTO MBIIIICHUS — CYIIIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K MPAKTUYECKOM
JESTENIbHOCTH 10 MHOTHM HAITPaBJICHUSM.

[lens ocBOEHMS MporpaMMbl yueOHOTO Kypcea «I'eoMeTpus» Ha 0a30BOM ypOBHE 00y4ueHUs1 — 0011e00pa3oBaTeIbHOE U
OOLIEKYJIBTYPHOE pa3BUTHE OOyUaIOIUXCs Yepe3 oOecrneueHne BO3MOXXHOCTH IPUOOPETEHHS U UCTIOJIb30BaHUs



CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUHN U ACUCTBUH, CIELIU(PUIHBIX TEOMETPUH, BOSMOXKHOCTH YCIEIIHOTO MPOI0JKEHUS
0o0pa3oBaHusl 1O CHEIUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJIb30BAHUEM T€OMETPUHU.
[IpuopureTHbIMU 3a1a4aMK OCBOEHHUS yueOHoro Kypca «I'eomerpun» Ha 6a3oBoM ypoBHe B 10—11 kitaccax siBasitoTCS

(dhopMHUpoBaHUE MTPEACTABICHUS O TEOMETPUHU KaK YaCTH MUPOBOM KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM
MHUPOM;

(bOpMHpOBaHHe MNpCaACTAaBJICHUA O MHOT'OI'PAHHHUKAX M TCJIaX BPAaIICHUA KaK O Ba)KHEHIIINX MaTEeMaTUYECKUX MOACIIAX,
IMO3BOJIATOIINX OIIMCBIBATL W U3YYATh PA3HBIC ABJICHUA OKPYKAOIICT'O MHUPA,

dhopMUpOBaHHE YMECHHS PacliO3HABATh HA YePTEekKaX, MOJICIAX U B peaJbHOM MUPE MHOTOTPAHHUKH U TeJla BpallleHUs,
OBJIaJICHUE METOJaMH PEelIeHUs 3aJ1a4 Ha TTOCTPOCHMS Ha N300paKEHUAX IMTPOCTPAHCTBEHHBIX (DUTYD;

dhopMUpOBaHHE YMEHHS OTIEPUPOBATH OCHOBHBIMU MOHATUSIMH O MHOTOTPaHHUKAX U TeJlaX BpalleHUsS U KX OCHOBHBIMH
CBOMCTBaMU,;

OBJIaJICHUE aJITOPUTMAMU PEIICHUSI OCHOBHBIX TUIOB 33j1a4, (GOPMUPOBAHUE YMEHUS MMPOBOAUTEH HECIIOKHBIC JI0KA3aTEIIbHbIC
pacCykJI€HUA B XOJI€ PEIICHUS CTEPEOMETPUUECKHX 3a1a4 1 3a7a4 C MMPAKTUUECKUM COJICPKAaHUEM;

Pa3BUTHE UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00ydarommxcsi, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEA0BATEIBCKUX
YMEHUW, KPUTUYHOCTHU MBIIIJICHHUS;

(dhopmupoBaHre PYHKIIMOHATIBHOW IPaMOTHOCTH, PEJIEBAaHTHON T€OMETPUM: YMEHUE PACIIO3HABATh MPOSBICHUS T€OMETPUUECKUX
MOHATHM, 00BEKTOB M 3aKOHOMEPHOCTEH B PeaTbHBIX KU3HEHHBIX CUTYAIUAX U TIPU U3YYCHUN IPYTUX YUCOHBIX TIPEJIMETOB,
MIPOSIBJICHUSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (DOPMYITMPOBaTh UX Ha SA3BIKE TEOMETPHUH M CO3aBaTh FT€OMETPUUSCKHUE
MOJICJIU, IPUMEHSATh OCBOCHHBIM T€OMETPUUYECKHUM anmnapar JJisi pEIICHUs TPAKTUKO-OPUEHTUPOBAHHBIX 3aja4,
WHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIHTATHI.

OTnuuuTensHON 0COOCHHOCTHIO TIPOTPAMMBI IO TEOMETPHH SIBJISIETCS] BKIIFOUEHHUE B KypC CTEPEOMETPUU B HAYAJIC €T0 U3yUeHUs
3a/1a4, peraeMbIX Ha ypOBHE MHTYUTUBHOTO TIO3HAHUS, U OMPEACIEHHBIM 00pa30M OpraHrW30BaHHAas padoTa HaJl HUMU, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO ¥ MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET MPOTEKAHNE WHTYUTHBHBIX MTPOIIECCOB,
MOTHBHUPYET K JATbHEUIIEMY N3YUEHUIO TTPEAMETA.

[IpennoureHue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METO1y 00Y4Y€HUsI, TO €CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOEH
OCHOBE UYBCTBEHHOCTh MPEAMETHO-TIPAKTUYECKON AEATEIbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
o0yJarommxcsi B Kypce CTepeoMeTpuur MPOBOAUTCS 3a CUET pelIeHUs 3a/1a4 Ha CO3/IJaHUe MPOCTPAHCTBEHHBIX 00pa30B U 3a7a4 Ha



oreprupoOBaHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3nanue 00pasza MpOBOAUTCS C OMOPON HA HATJIAIHOCTh, a ONIEPUPOBAHUE
00pa3oM — B YCJIOBUSIX OTBJICYEHUS OT HATJISIAHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJTHOTO COJIep KaHUsI.
OCHOBHBIMH COJIEpP>KATEIbHBIMU JIMHUSAMU yueOHOro Kypca «['eomerpusi» B 10—11 knaccax sBisitorcs: « MHOTOrpaHHUKNY,

«IIpsiMbIe U TIIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpameHus», « BEeKTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY.

dopMUpOBaHUE JIOTHUYECKUX YMEHUN pacipeieisieTCsi He TOJBKO MO COJIep KAaTeNIbHBIM JIMHUSAM, HO U IO roJaM 00ydeHuUsl Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHusl.

Copepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE MMPEAMETHBIM PE3yJIbTaTaM OCBOEHHUS IIPOrPaMMBbI 110 T€OMETPUH,
pacnpeeIEHHBIM 110 rojiaM 00y4eHusl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIaICHUE T€OMETPUYECKUMU TOHATUSAMU U
HaBBIKAMU OCYIIECTBIISUIOCH NTOCIIEIOBATENBHO U MTOCTYNATENBHO, C COOIIOICHUEM MPUHIIUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE
3HAHUS BKJIFOYAJUCH B OOIIYIO0 CUCTEMY I€OMETPUUECKUX MPEACTABICHUI 00yUYalomuXCs, paciupsis u yriayosss e€, oopa3ys
ITPOYHBIE MHOKECTBEHHBIE CBS3U.

OO6m1ee ynciio yacoB, pEKOMEHI0BaHHBIX JIJIsl M3yueHus yueOHoro kypca «['eomerpusi» — 102 gaca: B 10 kiacce — 68 gacos (2
yaca B Hezelnto), B 11 kiacce — 34 yaca (1 gac B Henemio).

COAEPKAHUE OBYUYEHUASA

10 KITACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBbIE MOHATUS CTepeoMeTpuu. Touka, psimasi, IJI0OCKOCTh, MPOCTPaHCTBO. [ToHsTHE 00 aKCHOMATHYECKOM OCTPOEHUHU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnonokeHue npsMbIX B IIPOCTPAHCTBE: IEPECEKAIOIINECS, ITapaJUICIIbHBIE U CKPELIUBAIOIIUECS NIPSMBIE.
[TapayuienbHOCTH MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MAapaAIUIEIbHbIEC MPSIMBIE B IPOCTPAHCTBE, NAPAIIIEIBHOCTD TPEX
MPSAMBIX, IAPAUIEIIBHOCTD MPSIMOU U INIOCKOCTH. YTJIBI C COHANPABICHHBIMU CTOPOHAMHU, YTOJI MEXKIY MPSIMBIMU B
npocTpaHcTBe. [lapaiuienbHOCTh TNIOCKOCTEN: apajlIelIbHbIE TNIOCKOCTH, CBOMCTBA MapaJuIeIIbHBIX THIOCKOCTEN. [IpocTeniime
MIPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTH: TETPasAp, KyO, mapasuieNenume], TOCTPOCHUE CEUSHUM.

[leprieHIUKYISPHOCTH NPSIMOM M IIJIOCKOCTH: MIEPIICHIUKYJISIPHBIE MIPSMBIE B IPOCTPAHCTBE, NPSIMbIE NapaJUICIbHbIE U
MIEPIICHIUKYJISIPHBIE K TUIOCKOCTH, IPU3HAK NEPIIEHANKYJIIPHOCTH MPSAMON U INIOCKOCTH, TEOPEMA O IPSAMOM NEPIEHANKYIIIPHON
IJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJI MEXKAY MPSIMOM Y INIOCKOCTBIO, ABYIPAHHBINA YIOJI, IMHEWHBIA YIOJI IBYTPAHHOIO YIJa.
[lepneHANKYISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH /10 TIIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MJIOCKOCTH, MPOEKIUS PUTYPBI



Ha IJIOCKOCTh. [lepreHIuKyISIpHOCTh IIIOCKOCTEN: TPU3HAK MEPIICHIUKYJISIPHOCTH ABYX ITOCKOCTel. TeopeMa o Tpéx
NEPIEHINKYJIAPAX.

MHororpaHHuKHu

[ToHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIITYKJIBIC U HEBBIMYKJIbIE MHOTOIPAHHUKH, Pa3BEPTKA

MHOTOrpaHHuka. [Ipusma: n-yronapHas rnpusma, rpaHd U OCHOBAHUS IPU3MBI, MPsSMasi U HAKJIOHHAS MPU3MbI, OOKOBAasi U TOJIHAS
MOBEPXHOCTh pu3Mel. [lapannenenuren, NpsMOYTrOJdbHBIN MapasulesienuIe] U ero cBoiictea. Ilupamuaa: n-yronapHas nupamuia,
I'PaHU U OCHOBaHWE MUPAMHUJIbI, OOKOBAS U MOJHASI MIOBEPXHOCTh MUPAMU/IbI, IPABUIIbHAS U YCEUEHHAS MUPAMUJIA. DJIEMEHTHI
MpU3MbI U TUpaMubl. [IpaBriibHbIE MHOTOIPAaHHUKH: TIOHSITHE MPAaBUIIBHOIO MHOTOTPAHHKKA, IPABUIIbHAS IPU3Ma U
MpaBUJIbHAS TUpaMu/Ia, MPaBUIbHAS TPEYTOJIbHAS MUPaMUJIa U TIPABWIIBHBINA TEeTpadip, KyO. [IpeacraBienne o mpaBuIbHBIX
MHOTOTPAaHHHMKAX: OKTa3p, NOAEKa’Ap U ukocasap. CeueHus: Ipu3Mbl U TUPAMU/IBI.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOM, MIIOCKOCTH. DJIEMEHTH CHMMETPHUH B TUPaMU/JIaXx,
napasuielienunenax, NpaBUiIbHbBIX MHOTOITPAHHUKAX.

Brruucienue 351eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribsl. [1nomaas 60KOBOM MOBEPXHOCTH U TIOJHOM MOBEPXHOCTH
MPSIMO MIPU3MBI, TIJIOIIAh OCHOBAHHM, T€OpeMa 0 OOKOBOM MOBEPXHOCTHU MPSAMOi mpu3Mbl. [110111a715 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTHU NIPABMWIHHON MUPAMUJIBI, TEOpEMa O TUIoaAN yceu€HHou mupamuibl. [lonarue 06 06béme. OOBEM MUpaMubl,
MIPU3MBI.

[TonoGubIe Tena B mpocTtpancTBe. COOTHOIIEHUS MEXKY IJIOMIAISIMU MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TE.

11 KUIIACC

Tesa Bpamenus

[unuaapuyeckasl MOBEPXHOCTh, 00pa3yIoIIUe HUIUHIPUIECKON MOBEPXHOCTH, OCh IIUIMHIPUYECKON ToBepXHOCTU. [{umuup:
OCHOBaHUSI U OOKOBAasi MIOBEPXHOCTh, 00pa3yroIas u OCh, IJIOIIa1b OOKOBOM M MOJHON MTOBEPXHOCTH.

Konundeckasi HoBepXHOCTh, 00pa3yIolne KOHUYECKOM MOBEPXHOCTH, OCh U BEpIIIMHA KOHUYECKOU MmoBepxHOCTH. KoHyc:
OCHOBAHHUE U BEPIIIMHA, 00pa3yIolias U 0Ch, IIIOIAs OOKOBOM U MOJTHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoIie u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: eHTp, paanyc, IMaMeTp, MIOMIalb MOBEpXHOCTH chephl. B3anMHoe pacmnomnoxkenue chepsl U MI0CKOCTH,
KacaTelibHas INIOCKOCTH K cepe, mionanb chepsl.

N300pakeHne Ten BpalleHus Ha TIIOCKOCTH. Pa3BEpTka MuIMHIpa 1 KOHYCA.



KomMOunHanuu Tei BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTMCAHHBIN OKOJIO cepbl, cdepa, BIUcaHHas B
MHOTOTPaHHUK, WM TEJIO BPAIICHHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBA 00BEMOB Tel. Teopema 06 00BEME IPSIMOYTOJIBLHOTO NapaJlIeIeNUNe1a U CIASACTBUS
u3 He€. O0BEM MHIpa, KoHyca. O0bEM 11apa u mionanb cepsl.

[TogoGuebie Tena B mpocTpancTBe. COOTHOILIEHUS MEXKY IJIOMIAIIMU MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TEN.

Ceuenust nunuHapa (MapaJyieabHO U NEPIEHIUKYIISIPHO OCH), CEUCHUS KOHYca (ITapauieibHOE OCHOBAHUIO U MPOXOISIIEe Yepes

BEPIINHY), CEUCHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha 10cKOCTH U B pocTpaHCcTBe. CIOKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHME BEKTOpA HAa YUCio. Paznoxenue
BEKTOpPaA MO TPEM HEKOMILIAHAPHBIM BekTopam. IIpaBuio napauenenunena. Pemenue 3anad, CBsI3aHHBIX ¢ IPUMEHEHUEM
IIPaBWJI JIEUCTBUM ¢ BeKTOpamu. lIpsMoyronpHas cuctema KoopauHat B mpoctpancTse. Koopaunate! BekTopa. [Ipocrenimme
3a/1a4M B KOOpAMHATAaX. YTOJI MEXAY BeKTopaMu. CKasipHOE TPOU3BENCHUE BEKTOPOB. BhIUKCIEHUE YIII0B MEXKIY NPSIMBIMU U
IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METOJ IIPU PELICHUU F'€OMETPUYECKUX 3aa4.

HPEIMETHBIE PE3YJIBTATDBI

K kon1y o6ydyenus B 10 kinacce oOydaromuics NOIYyYUT CIAEAYIOLUE TPEAMETHBIE PE3YIbTaThI:

OIEPUPOBATH NOHATUAMU: TOUKA, IIPSAMAst, INIOCKOCTb;

IIPUMEHSTH AKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX IIPU PEUICHUN I€OMETPUYECKUX 3a/ady;

OIEPUPOBATH NOHATUAMU: [1APAIUIEIIBHOCTD U NEPIEHAUKYIIAPHOCTD MIPSMBIX U IIJIOCKOCTEN;

KJIaCCU(UIIUPOBATh B3aUMHOE PACIIOJIOKEHNE PSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

OTIepUPOBAThH MOHATUSAMU: JBYTPAHHBIN YIOJl, TPAaHU ABYTPAHHOIO yIia, peOpo ABYTPAHHOIO YIJia, JMHEWHBIN yroi IByTpaHHOTO
yIJla, rpajyCcHast Mepa ABYTPaHHOIO YIUIa;

ONEPUPOBATH MOHATHUAMHU: MHOTOTPAHHHUK, BBIITYKJIBIA U HEBBIITYKJIBIA MHOTOI'PAHHUK, SJIEMEHTHI MHOIOTPAHHUKA, ITPaBUJIbHBIN
MHOTOTPaHHHK;

pacno3HaBaTh OCHOBHBIE BUIbl MHOTOIPAaHHUKOB (MUpaMU/Ia, IpU3Ma, IpsIMOYTOJIbHBIN Mapasuienenumen, Ky0);
KJIaCCU(PUIIMPOBATH MHOTOTPAHHUKHU, BEIOMpPAs OCHOBAHUS ISl KIIACCU(PUKALIMK (BBITYKJIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH,
MpaBUJIbHbIE MHOTOTPAaHHUKHU, IPSIMbIE U HAKJIIOHHBIE MPU3MbI, TapaJJIEIeIUIE/Ib] );

ONEPUPOBATH MOHATUAMU: CEKYIAsl INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB;

OOBSICHATH MPUHIUIIBI TOCTPOCHHUS CEYCHU, UCTIOIb3YsI METOJ CIIE/I0B;



CTPOUTH CEUCHHSI MHOTOI'PAaHHUKOB METOJIOM CJIEZIOB, BHITIOIHATH (BBIHOCHBIC) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYp: BUJT CBEPXY, COOKY, CHU3Y;

pelaTh 3a7a41 Ha HaX0XKIEHUE T€OMETPUIECKIX BEJTMYMH 10 00pa3iiaM WK alropuTMaM, MPUMEHSST U3BECTHBIC aHATTUTHYECKIE
METOJIBI TIPH PEIICHUN CTAaHIAPTHBIX MaTEeMaTHIECKHX 337a4 Ha BRIYMCIICHUE PACCTOSTHUN MEXKIY ABYMS TOYKaMH, OT TOUKH 10
NPSIMOH, OT TOYKH J0 TUIOCKOCTH, MEXKITY CKPEIINBAIOIIUMUCS TPSIMBIMHU;

permaTh 3a7a4i Ha HaXOKJIEHNE TEOMETPUICCKUX BEJIMYHH 10 00pa3iiaM WiIu alrTOpUTMaM, TPUMEHSIS U3BECTHBIC AaHATUTUYECKUC

MCTOJBI IIPpXU PCIICHHUUN CTAHAAPTHBIX MAaTECMATUYCCKUX 3a/la4 Ha BBIYMCIICHUC YIJIOB MCIKAY CKPCIIMBAIOIMUMMUCH ITPSAMBIMU,
MCIKIY HpHMOﬁ " IINTIOCKOCTBIO, MCKAY INNIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB,

BBIYHUCIIATh 00BEMBI U TIJIOIIAU TOBEPXHOCTEN MHOTOTPaHHUKOB (IIpU3Ma, MTUpaMHUIa) ¢ TpUMEHEHUEM (HOPMYJI, BBIYUCISATh
COOTHOIIECHMS MEX/Y TUIOLIAJAsIMU TOBEPXHOCTEHN, 00BbEMaMU TI0JI0OHBIX MHOTOTPaHHUKOB;

ONEepUPOBATh NOHIATUSAMU: CHMMETPUS B IPOCTPAHCTBE, IEHTP, OCh U IUNIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INTIOCKOCTh
CUMMETpUU (UTYPBHI;

U3BJIEKATh, IPEOOPA30BBIBATH U HHTEPIIPETUPOBATH HHPOPMALIUIO O TPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTypax,
MPEICTABICHHYIO HAa YEPTEXKAX U PUCYHKAX;

MPUMEHSTh FeOMETpUUECKUEe (DAKTHI AJISl PELICHUS] CTEPEOMETPUUECKHX 3ajay, IPEANOoaraloliuX HECKOIbKO 11aroB pelieHus,
€CJIM yCJIOBUS IPUMEHEHUS 3aaHbl B IBHOU (popme;

IIPUMEHSATH ITPOCTEUILINE TPOrPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKALMOHHBIE CUCTEMBI ITPU PELIEHUU
CTEPEOMETPUUECKHUX 3a/aY;

IIPUBOANTH PUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJAE U KU3HU, PACIIO3HABATH NPOSIBJIEHUE 3aKOHOB FEOMETPUH B
UCKYCCTBE;

MPUMEHSTH MOJIYYCHHbIE 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATh PEAJIbHBIE CUTYallMH U IPUMEHATh U3yUYEHHbIE MOHATHS B
Mpoliecce MOMCKA PElIeHUs MaTeMaTUYECKU CPOPMYIMPOBAHHOM MPOOIEMBI, MOJIETUPOBATH PEabHbIE CUTYaI[UU Ha SI3bIKE
r€OMETPHUH, UCCIIEI0BATh MMOCTPOEHHBIE MOJIEIH C UCTIOIb30BAHUEM I€OMETPUUYECKHUX MTOHATUH U TEOPEM, ammnapara anreopsl,
penaTh NPakTUYECKUE 3a]1a4H, CBSI3aHHbBIE C HAX0XKJICHUEM Ir'e€OMETPUUECKUX BEJIMUHMH.

K konity o0ydyenust B 11 kiacce o0yyaromuiics HayquTcs:

OMepUpPOBaTh MOHITUAMU: HUIMHAPUYECKAs MOBEPXHOCTh, 00pa3yroliie UUIUHAPUYECKON TOBEPXHOCTH, LIJIUH]IP, KOHUYECKas
MOBEPXHOCTh, 00pa3yIolue KOHNYECKON OBEPXHOCTH, KOHYC, cheprudecKkas MOBEPXHOCTb;



pacno3HaBaTh Teja BpalieHus (HUIMHIp, KOHYC, cepa U map);

OOBSACHSTH CIIOCOOBI TTOJIYYESHHUS TEJl BpaIlCHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PaCIONoKeHUe c(hephl U MIOCKOCTH;

ONEPUPOBATh MOHATHUAMU: IAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA, IAPOBOM CJI0M, OCHOBAHUE IIAPOBOTO
CJ10s1, BBICOTA IIAPOBOTO CJI0S, IIIApOBOM CEKTOP;

BBIYUCTISATH O0BEMBI U ILTOMIAAH MIOBEPXHOCTEN TEN BPAIICHHUS, TEOMETPUUECKUX TEJ C TPUMEHEHUEM (HOpPMYIL;

ONepUpPOBaATh NOHATUSAMU: MHOTOIPAHHMK, BIIMCAHHBIN B c)epy U OMUCAHHBIN OKOJIO chephl, cepa, BIUCAHHASI B MHOTOTPAHHUK
WJIY TEJIO BPAILCHUS;

BBIUUCIISATh COOTHOIIEHUS MEXAY IUIOIIAIIMU OBEPXHOCTEN 1 00bEMaMU IOJIOOHBIX TEIT;

M300pakaTh U3ydyaeMble GUTYPBI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBINIOJIHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUEHMS TeJl BPAICHUS;

U3BJIEKATh, MHTEPIIPETUPOBATH U MPE0OPa30BbIBATH HHPOPMALIUIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (DUTYpaX,
MIPEICTABICHHYIO HAa YEPTEKAX U PUCYHKAX;

OMEepUpPOBATh MOHITHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATH IEUCTBUS CII0KEHHsI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOXKEHUSI BEKTOpa Ha YUCII0, OOBACHATh, KAKUMU
CBOMCTBaMU OHHU 00JIaaloT;

IIPUMEHSATH ITPaBUJIO MapajuieIenuneaa;

OIEpUpPOBATh NOHATUAMU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJHMHATHI BEKTOPA, YTOJ MEXILY BEKTOPaMU, CKAJIIPHOE ITPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI;
HAaxOJIUTh CyMMY BEKTOPOB M ITPOU3BEJIEHNE BEKTOPA HA YHCIIO, YTOJl MEXAY BEKTOPAaMU, CKAJIIPHOE IPOU3BEICHHUE,
packKiIabpIBaTh BEKTOP M0 ABYM HEKOJUIMHEAPHBIM BEKTOPAM;

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

MPUMEHSATh TeOMETpUYECKUE (DAKTHI ISl pEeIICHUS CTEPEOMETPUUYECKUX 3a]1a4, MPENOoJIaraloluX HECKOJIBKO IaroB pelieHus,
€CJIM YCJIOBHS IPUMEHEHHUS 3aJ]aHbl B SIBHOU QopMme;

penaTh NpoCTEeMIIe FreOMETPUUECKHE 3aa4l Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/IA;

pemaTh 3a7a4i Ha JJOKa3aTeJIbCTBO MaTEMAaTUYECKUX OTHOLIEHUH U HAXO0XJACHHE NT€OMETPUUECKUX BEJIMYUH 10 00pa3am Win
aNIropuT™Mam, MPUMEHSsI U3BECTHBIE METO/IbI IPU PEIICHUH CTAHIAPTHBIX MaTEMAaTUYECKUX 3a]1ay;



IMPUMCHSATDH HpOCTGﬁHIHC IMporpaMMHBIC CPCACTBA U 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTCMBI IIPpU PCIHICHUN

CTCPCOMCTPHUUCCKHUX 3ada4,

IMPUBOAUTD IIPUMCPBI MATCMATUICCKUX BaKOHOMepHOCTCﬁ B IIPUPOAC U ) KNU3HHU, PACIIO3HABATDH IIPOABJIICHHC 3aKOHOB I'COMCTPUU B

HCKYCCTBC,

IMPUMCHATDH ITOJTYUCHHBIC 3HAHWS Ha IIPAKTUKC. AHAJIM3UPOBATDh PCAJIBHBIC CUTYAllU U IIPUMCHATDb U3YUCHHBIC ITOHATHUA B

MIPOIIeCCEe MOMCKA PEIICHUST MaTeMaTHIECKU C(HOpMYyITUPOBAHHOM MPOOIEMBI, MOJIETHUPOBATH PEabHBIC CUTYAIH Ha SI3bIKE

reoOMCTpHH, UCCIICAOBATL ITOCTPOCHHBIC MOJICIIN C UCIIOJIb30BAHUEM I'COMCTPHUICCKUX MMOHITUH U TCOPEM, allllapaTta anre6pm,

peuiaThb IMPAKTUYICCKHUC 3ada9U, CBA3AHHBIC C HAXOKICHUCM I'COMCTPUYICCKUX BCIIMYHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
HaunmenoBanue pasnena KomnuectBo OcHOBHOE conepKaHue OCHOBHBIE BUBI JEATEIBHOCTH
(Temnl) Kypca 4acoB o0yyJaroImmuxcs

BBenenne B ctepeoMeTpuIo 10 OCHOBHBIE IOHATHUSA AKTYaau3upoBaThb (GaKThl U METOJIbI

CTEPEOMETPHUU: TOUKA, IIpsIMasl,
MJIOCKOCTb, MTPOCTPAHCTBO.
[IpaBuna nzo6pa>keHus Ha
pUCYHKaX: H300pakeHUs
IJIOCKOCTEM, MapaJUICIIbHBIX
IPSIMBIX (OTPE3KOB), CEPEANHBI
otpeska. [lonstus:
nepeceKaronuecs mioCKoCTH,
nepeceKaromuecs npsmas u
MJIOCKOCT.

3HaKOMCTBO C
MHOT'OTpaHHUKAMU,

IJITAHUMETPHUH, PEJICBAHTHBIE TEME.
Houy4ars npeacraBieHust O
MIPOCTPAHCTBEHHBIX (PUTYpax, pa3ouparh
npocTeiire npaBuia n300pakeHus
TUX QUTyp.

N300paxkaTh NpsSMYIO U MJIOCKOCTh Ha
PHUCYHKE.

PacnoznaBaTh MHOIOI'PaHHUKH,
nupamuzy, Kyo, Ha3pIBaTh UX SJIEMEHTHI.
JesaTh pUCYHOK Ky0a, MUpaMu/bl,
HaXOJIUTh OIIMOKHU B HEBEPHBIX
M300paKEHUSIX.




n300paxeHne MHOTOTPaHHUKOB
Ha PUCYHKAaX, Ha MPOCKIIMOHHBIX
yepTexkax. HavanbHble cBeieHUS
0 KyOe ¥ mupamue, ux
pa3BEépTKU U Mojenu. CeueHus
MHOTOTPaHHHUKOB.

ITonsTre 00 aKCMOMATHYECKOM
MIOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U
CIICACTBHS U3 HUX

3HAKOMHUTBCS C CEYCHUSIMU, C METOJIOM
CJIEJIOB; UCIIOIB30BATh ISl IOCTPOCHHUS
CEUEHHS METO/I CJIe/I0OB, KPATKO
3aMKChIBAThH 1AM TTOCTPOCHUS CEUCHUS.
Pacno3naBaTthb BUJ CEUCHUS

¥ OTHOIICHUH, B KOTOPBIX CEYCHUE NCTUT
pebpa Kyba, HaXOIUTh IUIOIIAdh
CEUCHMUS.

Hcnoan3oBaTh nogodue Npu pelieHuu
3a71a4 Ha MMOCTPOCHHUE CEYEHHM.
3HAKOMHUTBCS € AKCHOMAaTUYECKUM
IIOCTPOEHUEM CTEPEOMETPHH, C
aKCMOMaMHU CTEPEOMETPUU U
CJICJICTBUSIMHU U3 HUX.
NamocTpupoBaTh aKCHOMBI PUCYHKAMU
Y [IPUMEPAMHU U3 OKPYKAKOLLEH
00CTaHOBKH

[IpsiMbI€ ¥ TIIOCKOCTH B
IIPOCTPAHCTBE.
[TapannenbHOCTh MPSAMBIX U
IJIOCKOCTEN
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B3aumMHoe pacnonoxenue
OPSIMBIX B IPOCTPAHCTBE:
nepeceKaromumecs,
napajuieJIbHbIC U
CKpEUIMBAIOIINECS MPSIMBIE.
[TapauiennbHOCTD NMPSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE:
napasuielibHbIe MPSIMbIEC B
IPOCTPAHCTBE; MapPAIIETBHOCTb
TPEX NPSIMBIX; NAPAIIETbHOCTh
IPSIMOM M TNIOCKOCTH. YTJIBI C

AKTYaJIu3upoBaTh GaKkThl U METOJIBI
TJIAHUMETPHH, PEIICBAaHTHBIC TEME,
MIPOBOJIUTH aHAJIOTHH.

IlepeuncasiTb BO3MOXHBIEC CITOCOOBI
PaCIOJIOKCHUS ABYX MPSAMBIX B
MIPOCTPAHCTBE, UILTFOCTPUPOBATH UX HA
npuMepax.

JlaBaTh onpenesieHue
CKPENIUBAIOIINUXCS TTPSIMBIX,
bopMyIMpPOBaThH MPU3HAK
CKPENIMBAIOIINXCS IPSIMBIX U IPUMEHSITh




COHAIpPABJICHHBIMU CTOPOHAMM;
YTOJI MEXAY NPSIMBIMU B
MIPOCTPAHCTBE
[TapannenbHOCTh TIIIOCKOCTEM:
MapaAJUICIIbHBIE TIIIOCKOCTH;
CBOKCTBA NapaJlIEIIbHBIX
IIOCKOCTEH.

[Ipocrenimmue
MPOCTPAHCTBEHHBIC (PUTYPHI HA
IJIOCKOCTHU: TETPAdIp, KyO,
MapaJUICIICIUIIE T, TOCTPOCHUE
CEUYCHUM

€ro Mpu peuICHUN
3a1ad.

Pacno3naBarhb npusmy, Ha3bIBaTh €€
AJIEMEHTBI.

CTpouthb ceueHus Npu3Mbl Ha TOTOBBIX
yepTexKax.

IlepeuncasiTb BO3MOXKHBIE CITIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS PSIMOU U
IJTIOCKOCTH B MPOCTPAHCTBE, MPUBOUTH
COOTBETCTBYIOIIUE MPUMEPHI U3
pEeaIbHOMU KU3HHU.

JlaBaTh onpeaeeHue napawuieIbHOCTU
MPSAMOM U TIOCKOCTH.
DopMyJIUPOBATH PU3HAK
MApAJIIEITBHOCTH MIPSMOM U TNIOCKOCTH,
YTBEPKIACHUE O IIPSAMOU IIEPECEUCHUS
JBYX IUIOCKOCTEH, ITPOXOIALIMX Yepe3
MapajulesIbHBIE MPSMBIE.

PemaTh nmpakTuueckue 3a1a4d Ha
ITIOCTPOECHUE CEYEHNN MHOTOTPAHHHKA.
OO0BICHATH CIydyan B3aNMHOTO
PAaCIMOJIOKEHUS TIOCKOCTEM.

JaBathb onpenesaeHue napaaieabHbIX
TJIOCKOCTEN; MPUBOJIUTH TPUMEPHI

W3 PEATbHOU KU3HHU U OKPYKAIOLIEH
00CTaHOBKH, WJUTFOCTPUPYIOITUE
MapaAJIIEITbHOCTD IIJIOCKOCTEMN.
HUcnoab30BaTh nprsHaKk




MapAJIIETbHOCTH JABYX IIJIOCKOCTEMH,
CBOMCTBA MapajuIeIbHBIX MJIOCKOCTEHN
MIpY PEILLICHUH 3a7a4 Ha MMOCTPOCHHUE.
OO0BSICHATH, YTO HA3BIBACTCS
napasuiesIbHbIM MPOCKTUPOBAHUEM U KaK
BBITIOJTHSETCS POCKTUPOBaHUE Uryp Ha
IJIOCKOCT.

HN300paxaTh B mapajuieIbHON TPOEKIUU
pa3JIMYHbIC TEOMETPUYECKUE (PUTYPHI.
MoaeaupoBarhb peajibHbIE CUTYallUU HA
S3bIKE TE€OMETPHUU, UCCIIETOBATD
MIOCTPOCHHBIE MOJEIH C
HCTMOJIb30BaHUEM T€OMETPUUECKUX
TIOHSITHH.

HNcnoab30BaTh Npy pelICHUH 3a/1a4 Ha
MMOCTPOEHUE CEUYCHUN MOHATHE
MapaiIeIbHOCTH, TPU3HAKU U CBOMCTBA
napajuiesIbHBIX MPSMbBIX Ha MJIOCKOCTH

[leprieHIMKYISAPHOCTD
MPSMBIX U IIJIOCKOCTEN
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[leprieHIUKYISIPHOCTH NPSIMOMN U
IJIOCKOCTH: MEPIECHINKYJIIPHBIC
IpsIMBIE B IPOCTPAHCTBE,
IPSIMBIE MTapaJUIeIIbHBIE U
NEPIEHINKYJIIPHBIE K
IIJIOCKOCTH, IIPU3HAK
NEPIEHANKYJIIPHOCTHU MPSIMOU U
IJIOCKOCTH, TEOPEMA O MPSMOU
NIEPIEHANKYJIIPHOU IIJIOCKOCTH
IleprieHIMKYISIp U HAKJIOHHBIE:

AKTYaau3upoBaThb GaKThl U METOJIbI
IJTAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

OO0BACHATDH, KAKON YroJI Ha3bIBAETCS
YTJIOM MEKy NIEPECEKAIOIINMUCS
IIPSAMBIMH, CKPELUBAIOIIUMUCS
IIPSIMBIMH B IIPOCTPAHCTBE.

JlaBaTh onpeaesieHue
IIEPIIEHIUKYJIAPHBIX IPSIMBIX U MPSIMOH,
IIEPIIEHIUKYJIIPHOU K IUIOCKOCTH.




PaCCTOAHUC OT TOYKH JO
IMIIOCKOCTH, PACCTOAHUC OT
prIMOﬁ J0 IIIIOCKOCTH

Haxoauts yriiel Mexay
CKpENIMBAIOIIUMHUCS MPSIMBIMU B Ky0Oe U
MApaMHU/IE.

IIpuBoAMTH MPpUMeEPBI U3 PEATTLHOMN
YKU3HHU U OKPY’KAIOIIEH 00CTaHOBKH,
WJUTIOCTPUPYIOLINE
MEePIECHIUKYJISIPHOCTD MPSIMBIX B
IIPOCTPAHCTBE U MEPIICHIUKYIISIPHOCTD
MPSAMOU K TUNIOCKOCTH.

®opMyJIHPOBATH ITPU3HAK
MIEPIICHIUKYJIIPHOCTH MPSAMOU U
IIJIOCKOCTH, IIPUMEHATH €r0 Ha IPAKTUKE:
OOBSCHATH MEPIEHAUKYIISIPHOCTE pedpa
Ky0a ¥ TMaroHaji ero rpaHu, KoTopas
€ro

HE COAEP>KUT, HAXOUTb JITTUHY
JTuaroHanu Kyoa. Berauciste BICOTY
MIPAaBWJIBHOW TPEYTOJBbHON U MPABUIIBHOU
YETBIPEXYTOJBHON MUPAMUJ 110 JJIUHAM
peoep.

Pemiars 3a1aun Ha BEIYUCIICHUS,
CBSI3aHHBIE C MEPIICHINKYIJISIPHOCTBIO
MPSIMOM U TIOCKOCTH, C UCIIOJIb30BaHUEM
IIPU PELIECHUU TJITAHUMETPUUECKUX
(haKTOB U METOIOB.

OOBACHATD, YTO HA3BIBAIOT
MEPIECHIUKYJISIPOM U HAKJIOHHOM U3
TOYKH K IIJIOCKOCTH; TPOEKIIMEN




HAKJIIOHHOM Ha MI0CKOCTh. OOBACHSTH,
YTO HA3bIBAECTCS PACCTOSIHUEM: OT TOUKH
JI0 TUIOCKOCTH; MEK/Ty apajlieIbHbIMU
IJIOCKOCTAMM; MEXKIY IPSIMOH U
[IapaJuIeIbBHON €M INIOCKOCTBIO; MEXIY
CKPEIIHUBAIOIIUMHUCS IPSIMBIMH.
HaxoauTs 5TU pacCcTOSIHUS B IPOCTHIX
cilyyasx B KyOe, mupamuje, mpusMe.
MoaeanupoBarb peaIbHbIE CUTYalluu Ha
S3bIKE TE€OMETPHUH, UCCIIETOBATD
MTOCTPOCHHBIE MOJIEIU C
WCIIOJIb30BaHUEM I'€OMETPUUYECKUX
MTOHSTHH.

Hcnmoab30BaTh U pELICHUH 33724 Ha
MMOCTPOEHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSAMOYTOIBHBIX
TPEYTOJIbHUKOB

VYrisl MEXIY IPSAMBIMH U
IJIOCKOCTAMU
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VYTIbl B IPOCTPAHCTBE: YIOJ
MEXIy NPsIMOM U TUIOCKOCTBIO;
JNBYI'PAHHBIN YTOJI, TUHEWHBIN
yTOJI ABYTPAHHOTO yIJa.
[leprieHAMKYISAPHOCTD
IIJIOCKOCTEM: MPU3HAK
NEPHEHAUKYJIIPHOCTH IBYX
mIockocTer. Teopema o Tpéx
NEPHEHINKYJIIIpax

AKTYaau3upoBaThb (GaKThl U METOJIbI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

/laBaThb onpeae/ieHue yria Mexay
PSMOM U TTIOCKOCTBIO, (HOPMYIUPOBATH
TEOpEMY O TPEX MEPIEHAUKYIISIpax U
oOpaTHYIO K HEW.

Haxoauthb yrois Mexay npsiMmou u
IIJIOCKOCTBI0 B MHOTOTPAaHHHUKE,
pPacCTOSIHUE OT TOYKHU 10 NPSIMOM Ha
IIJIOCKOCTH, UCIIOJIB3Ysl TEOPEMY O TPEX




nepreHuKyspax. [I[poBoauTe Ha
YEepTEKE NEPIEHAUKYIISAP: U3 TOUKHU Ha
MPSMYI0; U3 TOYKH HA MIIOCKOCT.
JlaBaTh orpeaeneHue JByrpaHHoOro yria
U ero 31eMeHTOB. OOBSCHATH PAaBEHCTBO
BCEX JIMHEWHBIX YIJIOB JIBYIPaHHOIO
yTJIa.

Haxoaurs Ha yepTexe ABYTpaHHBIN
yTOJI Ipu pedpe MUpaMuibl, IPU3MBI,
napajuiesIienunena

/laBaThb onpeae/ieHue yria Mexay
IJIOCKOCTSIMM.

JlaBaThb onpenejeHue u
(¢popMyupoBaTH NPU3HAK B3aUMHO
NEPHEHANKYJIIPHBIX IIJIOCKOCTEM.
HaxoauTtsb yriibl MeX1y MIOCKOCTSIMU B
KyOe ¥ mupaMue.

Hcnoan3oBaTh npu pelieHny 3aaa4d
OCHOBHBIE TEOPEMBI U METO/IbI
MJIAaHUMETPHH.

MopeanpoBaTh peajibHbIE CUTYallMH HA
A3BIKE TEOMETPHUH, UCCJIeI0BATH
ITOCTPOECHHBIE MOJIEIH C
UCIIOJIb30BAHUEM T€OMETPUUYECKUX
TTOHSTHH.

Hcnoab30BaTh IpU pEIICHUH 33]1a4 Ha
MMOCTPOEHHUE CEUYCHUI COOTHOIICHUS B
IPSIMOYT'OJIBHOM TPEYTOJIbHUKE




MHororpaHHUKH
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IIoHsiTME MHOTOIpPaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOTOI'PaHHHKA, BBIITYKJIbIE U
HEBBITYKJIbIE MHOTOI'PAaHHUKU;
pa3BEPTKA MHOTOTPaHHUKA.
[Ipu3ma: N-yronpHas npusma;
rpaHu

Y OCHOBaHMS IPU3MBL; IpAMast U
HAaKJIOHHAsl TPU3Mbl; OOKOBast U
ITOJIHAS IOBEPXHOCTH ITPU3MBI.
[Tapannenenunen,
IPSIMOYTOJIBHBIN
napajuleJIeIUIIE ] U €T0
CBONCTBA.

[Iupamua: N-yronbHas
nUpamMuaa, FPaHA U OCHOBaHUE
OUpaMU/Ibl; OOKOBAsI U MOJTHAS
MIOBEPXHOCTh MTUPAMHUJIBL;
IIPaBWJIbHAS U yCEUEHHAs
paMHUJIa.

DJIEMEHTBI IPU3MBI U
OUpaMUIbI.

[IpaBuiIbHBIE MHOTOTPAHHUKH:
NOHSATHE MPABUIBHOTO
MHOT'OI'PaHHHKA; IPABUIIbHAS
npu3Ma 1 npaBUiIbHAs
nupamMuaa; NpaBUIIbHAS
TPEYroJibHasl MUPaMUJa U

AKTYaJaIu3upoBaTh (GaKkThl U METO/IbI
IJIJAHUMETPHH, PEIIEBAHTHBIE TEME,
NPOBOANTH AHAJIOTHM.

JdaBaTh onpenesienue
MapaJUIeIICUIE1a, PACIIO3HABATD €T0
BHUJIbI U U3y4aTh CBOKCTBA

JlaBaTh onpeaeneHne nupaMuisbl,
pacno3HaBaTh BUJIbI TUPAMU/I,
(popmynupoBaTh cBoiicTBa PEOED,
I'PAHEN U BBICOTHI MPABUIIBHOM
MUPAMUIBL.

Haxoauth 1wiomags moJIHOW 1 O0OKOBOH
MMOBEPXHOCTHU MTUPAMU/IBI.

JaBaTh onpenesieHre yCEUYEHHOM
MAPaMUJIbl, HA3bIBATh €€ AJIEMEHTHI.
D®opMyIHPOBATH TEOPEMY O IIJIOIIAIH
OOKOBOI MMOBEPXHOCTHU MPABUIILHOM
YCEYEHHOM MTUPAMHU/IBI.

Pemiathb 3a1a4mn Ha BBIUKCIIEHNUE,
CBSI3aHHBIE C MUPAMUJIAMU, A TAKKE
3aJ]a4 Ha MOCTpoeHue ceueHui. laBatb
omnpejaeJieHue MPU3Mbl, PACIIO3HABATD
BUJIBI TIPU3M, H300pakaTh MIPU3MBI HA
yepTeKe.

Haxoauthb mIomaas moJaIHON WiIN
OOKOBOIi TOBEPXHOCTHU TIPU3MBI.
N3yuats cooTHOLIEHHS Ditiiepa st
yucia pédep, rpaHel U BEpIINH




IpaBUIBHBINA TETpadIp; KyO.
[IpencraBienue o MpaBUIbHBIX
MHOTOTPAaHHUKAX: OKTad/Ip,
JOAECKAdIp U UKOCASIP.
CummeTpust B IPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIBHO
TOYKH, IPSIMOU, TNIOCKOCTH.
DJIEMEHTBI CHMMETPHUH B
nUpaMuIax, napauiesienuneaax,
MPaBUJIbHBIX MHOTOTPAHHUKAX
Brruucnenue 351emMeHTOB
MHOTOTPaHHUKOB: pEOpa,
nuaroHan, yrisl. [1nomanb
OOKOBOI MOBEPXHOCTH U TOJIHON
MOBEPXHOCTH NPSIMOM MTPU3MBI,
IO OCHOBAHUM, TEOpPEMA O
OOKOBOI MMOBEPXHOCTHU MPSMOI
npusmel. [Lnomaas 60koBoOi
MOBEPXHOCTH U TOBEPXHOCTH
MPaBUWJIbHOU MUPAMUJIBI,
TeopeMa O TUIoaIu OOKOBOM
MIOBEPXHOCTH YCEUEHHOM
TPaMUIbI

MHOTOIpaHHHKA.
N3yuaTh BUIbI IPABUIIBHBIX
MHOTOIPaHHHUKOB, X Ha3BaHUS U
KOJIMYECTBO IpaHeu

N3yyaTh CUMMETPUIO MHOTOTPAHHUKOB.
OO0BACHATH, KAKHE TOYKH HA3bIBAKOTCS
CUMMETPUYHBIMU OTHOCUTEIILHO JJAHHOMU
TOYKH, MPSIMOU UJIU MJIOCKOCTH, YTO
Ha3bIBAIOT LICHTPOM, OChIO WJIH
MJIOCKOCTBEO CUMMETPHUH (PUTYPBHI.
IIpuBoAUTH NPUMEPBI CUMMETPUYHBIX
buryp B apXuTeKType, TEXHHUKE,
MIPUPOJIE.

MoaeanpoBarh peajibHbIC CUTYAIIUU HA
SI3bIKE TEOMETPHHU, UCCIIEA0BATh
MOCTPOCHHBIE MOJEIH C
HCMOJIb30BaHUEM T€OMETPUUECKUX
MMOHSTHI, UCTIOIL30BaTh MOI00Me
MHOT'OTPaHHHUKOB

O0BEMBI MHOTOTPAHHUKOB

[Toustre 00 00béMe. O0BEM
UPaMHUIBI, TIPU3MBI

AKTYaau3upoBaThb GaKThl U METOJIbI
IJIAHUMETPHUH, PEJIEBAHTHBIE TEME.
OOBbSCHATDH, KaK U3MEPSIOTCS 00BEMBI
T€J1, TPOBO/ISI AHAJIOTUIO C U3MEPEHHEM




IJIOIIA/IEN MHOTOYTOJIbHUKOB.
DopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

HN3yuyarh, BLIBOAUTH (POPMYJIbI
00BEMa MPSAMOYTOJIBHOTO
napajuieienunena, Npu3Mbl U
NUpaMUIbl.

Boruncjasarb 00bEM MIPU3MBI U
NUpaMUbI [0 UX IEMEHTaM.
IIpumeHATH 00BEM JIJIS peLLICHUS
CTEPEOMETPUUECKHUX 3a7a4 U IS
HAaXOXKJEHUS TEOMETPUYECKHUX BEITUYMH.
MopeanpoBaTh peajibHbIE CUTYalluH Ha
A3BIKE TEOMETPHUH, HCCJIEI0BATH
IIOCTPOEHHBIE MOJIENH C
UCITOJIb30BAHUEM T€OMETPUUYECKUX
MTOHSTUHI

[ToBTOpEHUE: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuenui B
MHOT'OTPaHHHKE.

Brrunciienne paccTostHum:
MEXAY ABYMSI TOUKaMH, OT
TOYKHU IO TPSIMOM, OT TOYKH JI0
MJIOCKOCTH; MEXKTY
CKPELIMBAIOIIUMHUCS MPSIMBIMHU.
Brrunciienve yrioB: Mexay
CKPELIMBAIOIINMHUCS MPSMBIMHU,
MEKY MPSIMOM U TIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YIJIOB

CTtpouTthb ceuyeHre MHOTOIPAHHUKA
METOJIOM CJEOB.

/laBaTh onpeaesieHue pacCTOSIHUS
Mexay purypamu.

Haxoauts paccTrosiHrE MEXTY
MapajuleIbHbIMU TUIOCKOCTSMH, MEXKY
IJTIOCKOCTBIO Y MApAIIIEIBbHON €1
IIPSAMOU, MEXKy CKPELIMBAIOIMHUCS
IIPSMBIMH.

CTponTh NTUHENHHBIN Yrol ABYTPAHHOTO
yIJIa HAa YEePTEkKe




MCIKAY INIOCKOCTAMHU

MHOTI'OI'paHHHMKa 1 HAXOJUTH €TI0
BCIIMYUHY.

Haxozme YTJIbI MCIKAY IINIOCKOCTAMUA B
MHOT'OI'paHHUKAaX

Oo111ee KOJIMYECTBO YacOB B 68

porpaMme

11 KJIACC
HaumenoBanue pazaena KonnuecTtso OcHoOBHOE cojiepkaHue OCHOBHBIE BU/IbI I€ATEIBHOCTH
(Tembl) Kypca 4acoB oOy4Jaronmxcs

Tena BpameHus 12 Cdepa u map: ueHtp, paauyc, AKTYaau3upoBaThb (GaKThl U METOJIbI

JAMaMET; TUIOMIA b IIOBEPXHOCTH
chepsol. BzaumHoe
pacnoJioxkeHue cepbl u
TUIOCKOCTH;, KacaTenbHas
TUTOCKOCTH K cepe; TIomaib
cdhepsl.

N3o0paxkenue cdepsl, mapa Ha
TUIOCKOCTH.

Ceuenus mapa

IJTAHUMETPHH, PEJIEBAHTHBIE TEME,
NPOBOAMTH AHAJIOTHUU.

JaBatb onpeaesenust chepsl 1 mapa,
UX LIEHTpPA, panyca, JuaMeTpa.
Omnpeneasats chepy kak Gurypy
BpAILEHUs OKPY>KHOCTH.

HcciienoBath B3aMMHOE PaCIIOIOKEHHE
cdepsl U MII0CKOCTH, IBYX chep,
WIIIOCTPUPOBATH 3TO HA YEPTEXKaAX U
PUCYHKaX.

DopMyJIHPOBATH ONIPEICIICHUE
KacaTeJIbHOM TIOCKOCTH K cepe,
CBOMCTBO Y NPU3HAK KaCATEIbHOU




MJIOCKOCTH.
3HAKOMHUTBCH € T€0JC3UYECKUMHU
JUHUSIMU Ha cepe

[Humuaapuyaeckas TOBEPXHOCTD,
o0pa3yronye NUINHIPUIECKOM
MMOBEPXHOCTH, OCh
MATUHAPUYECKON TTOBEPXHOCTH.
Humuaap: ocHOBaHUS U OOKOBAs
MOBEPXHOCTh, 00pa3zyroias u
OCh; IUIONIA/Ih OOKOBOH M
MOJIHOM TIOBEPXHOCTH.
N3o0pakenue muiivHapa Ha
wiockoctu. Pa3BépTka
UIUHPA.

CedeHus UIMHIpa
(IJIOCKOCTBIO0, MAapaIIEIbHOMN
WM TIEPTICHIUKYIISIPHOU OCH
UJTMH]IPA)

O0BbSACHATH, YTO HA3BIBAIOT UWIIUHAPOM,
Ha3bIBaTh €ro AJICMEHTHI.

N3yuarh, 00bICHATDH, KaK MOJTYYUTh
HIWIMHAP MYTEM BpALLICHUA
MPAMOYTOJIbHUKA.

BbIBOAMTH, HCN0JIB30BATH (DOPMYJIBI
JUTSL BEIYMCJICHMS TII0IIa A OOKOBOM
MMOBEPXHOCTH LIMJIUH]IPA.

HN3yuyarh, pacno3HaBaThb pa3BEPTKY
OWJIMHIIPA.

N300paxaTh HWIMHAP U €T0 CCUCHUS
TUIOCKOCTBIO, TIPOXOJAIIEH Yepe3 €ro
OCb, NTAPAJIICITIBHOU WIIU
MEPIICHINKYJIIPHOU OCH.

HaxoauTh miomamy dTUX CEYCHUI.
MoaeanpoBarb pealibHbIE CUTYyallMu Ha
A3bIKE TEOMETPUH, HCCIAEA0BATH
MMOCTPOCHHBIE MOJEIH C
HCMOJIb30BaHUEM TE€OMETPUUECKUX
MOHITHUM

Konunueckas noBepxHOCTb,
oOpa3yrolire KOHMIeCKOn
MOBEPXHOCTH, OCh U BEPIINHA
KOHHUYECKOUN MTOBEPXHOCTH.
Konyc: ocHOBaHue 1 BeplnHa,

OO0BACHATDH, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0
3JIEMEHTHI.

N3yyarh, 00bICHATDH, KaK OJTYYUTH
KOHYC ITyTEM BpaIllCHUs




oOpa3yroliias U oCh; IUIOMIAIh
OOKOBOM U TTOJTHOM
IIOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3ylolue U BbICOTa;
OCHOBaHHUsSI U OOKOBast
MTOBEPXHOCTb.

N300paxenune koHyca Ha
I0CcKoCTU. Pa3BépTka KoHyca.
Ceuenust KoHyca (IJIOCKOCTHIO,
MapaJUIEIIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOASAIIECH Yepe3
BEPIIUHY

MPSAMOYTOJBHOTO TPEYTOJIbHUKA
N300paxaTh KOHYC U €r0 CEUEHUS
IJIOCKOCTBIO, TPOXOJIAIICH Yepe3 OCh, U
IJIOCKOCTBIO, IEPIICHANKYIIIPHOU K OCH.
N3yuars, pacno3HaBaThb pa3BEPTKY
KOHYca.

BbIBOAMTH, HCN0JIB30BATH (HOPMYJIBI
JUTSL BEIYMCJICHMS TII0IIa A OOKOBOM
MMOBEPXHOCTHU KOHYCA.

HaxoauTsp 1Iomaay CeYeHu,
MPOXOJIAIIMX Yepe3 BEPIIMHY KOHYCa
WJIM TIEPIEHIUKYJISIPHBIX €r0 OCH.
OO0BACHATDH, KAKOE TEJIO Ha3bIBACTCS
YCEUEHHBIM KOHYCOM.

N3yuaTthb, 00bSACHATH, KaK €ro MOJTYYUTh
MyTEM BpaIICHUS MPSIMOYTOJIbHOU
Tpamneiuu.

BoriBoAMTH, NPUMEHATH POPMYITY JIJIs
BBIYMCJIEHUS TUIOIaa OOKOBOIA
MMOBEPXHOCTH YCEUYEHHOTO KOHYCa

KomOunarust Ten BpaieHus u
MHOTOTPaHHUKOB.
MHororpaHHUK, OITUCAHHBIN
okoJio cdepsr; chepa, BricaHHAS
B MHOTOTPaHHUK WJIH B TEIIO
BpAILICHUSA

AKTYyaJu3upoBaTh (DaKkThl U METOIbI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

Pemiaths crepeomeTpuueckue 3aaaum,
CBSI3aHHBIE C TEJIAMU BpPAIICHUS,
IIOCTPOCHHUEM CEUECHUH TEJl BPAIICHUS
C KOMOMHAITUSIMU TEJ BpAIIEHUS U
MHOT'OrPaHHUKOB Ha HAXOXKJICHUE




r€OMETPUYECKUX BEITUUHH.
Hcnoan3oBaTh npu peliecHUH
CTEPEOMETPUUECKHUX 3a1a4
MJIaHUMETPUUECKUE (PaKThl U METO/IbI
3a/1a4M Ha BBIYUCIICHUE U
JTI0Ka3aTeNbCTBO.

MoaeanupoBarb peaIbHbIE CUTYalluU Ha
S3bIKE TEOMETPHUH, HCCIEA0BATH
MTOCTPOCHHBIE MOJIEIU C
MCIIOJI30BaHUEM I€OMETPUUYECKUX
TTOHSATHMN

OO0BEMBI TET

ITonsarue 06 066éMe. OCHOBHEIE
CBOMCTBa 00BEMOB TEIL.

O0BEM HUIIMH]Ipa, KOHYCA.
O0bEM mIapa u TwiIoaab chepbl

AKTYyaJau3upoBaTh (HaKkThl 1 METO/IbI
IUIAHUMETPHH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

BbIBOAMTH, HCNIOJIB30BATH (POPMYJIBI
00BEMOB: TIPU3MBI, IIHJIUH]IPA,
MAPaMHUJIBI, KOHYCA; yCEUEHHON
IIAPAMUBI U YCEYEHHOTO KOHYCA.
PemaTh crepeomeTpuueckue 3aauu,
CBSI3aHHBIE C BHIYMCIEHHEM 00BEMOB.
DopMyJTHPOBATH ONIPEACICHUE
IapOBOI'0 CErMEHTA, IIaPOBOTO CJIOS,
IapOBOT0 CEKTOPA.

IpumensaTh GOpMYyIBI A1 HAXOXKICHUS
00BEMOB IAPOBOTO CETMEHTA, LIAPOBOTO
cexTopa

ITomo0OHBIC TENIa B MPOCTPAHCTBE.

Pemarn CTCPCOMCTPHUICCKHC 3a1a4u,




CoOTHOIIEHUS MEXTY
TUTOMIAASIMU TTIOBEPXHOCTEH,
00BéMaMu ITOOO0OHBIX TEN

CBSI3aHHBIC C 00BEMOM IT1apa U
TJIOIIA/IbIO CEpHl.

MoaeanpoBarhb peajibHbIE CUTYaIlUU HA
S3bIKE TEOMETPHUHU, UCCIIEA0BATH
MTOCTPOCHHBIE MOJEIH C
HCMOJIb30BaHUEM T€OMETPUUECKUX
TIOHSTHIA.

AKTYyaJIu3upoBaTh (PaKThl U METOIbI
TJTAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

Pemiaths crepeoMeTpriecKkue 3aaaum,
CBSI3aHHBIE C COOTHOIIICHHEM O0BEMOB U
MTOBEPXHOCTEHN MOTOOHBIX TEII B
MPOCTPAHCTBE.

MopenupoBaTh pealibHbIC CUTYallMX Ha
SI3bIKE€ T€OMETPHUH, UCCIIEN0BATH
MMOCTPOEHHBIE MOJIEIIH C
HCMOJIb30BaHUEM T€OMETPUUECKUX
MMOHSTUHN

BekTopbl 1 KOOpIUHATHI B
IPOCTPaHCTBE

10

BekTop Ha miiockocTH U B
npoctpaHcTBe. CI0KEHUE U
BBIYUTAHUE BEKTOPOB.
YMHO)EHUE

BEKTOpa Ha uncio. Paznoxenue
BEKTOpA I10 TPEM
HEKOMILUTIAHAPHBIM BEKTOPAM.
[IpaBuio napannenenunena.
Pemenue 3amau, CBA3aHHBIX C

AKTYyaJu3upoBaTh (DaKkThl U METOIbI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

OnepupoBaTrh NOHATHEM BEKTOD B
IIPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
NapajieJeune1a Mpy CIOKEHUU
BEKTOPOB.

Cri1aabIBaTh, BBIYUTATH BEKTOPHI,




IIPUMEHEHUEM MPABWI JEUCTBUH
C BEKTOpAMH.

[IpsamoyrosibHas cucrema
KOOPAHWHAT B IMIPOCTPAHCTBE.
Koopnannater BexTopa.
[Ipocreimmue 3agauu B
KOOpJIMHATaxX. YTOJ MEXITY
BekTOpamu. CKanspHoOe
MPOU3BEICHUE BEKTOPOB.
Brranciienue yrioB Mexay
MPSIMBIMU U TJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOT
IIPY PELICHUU T€OMETPUUECKUX
3aaa4

YMHOKATh BEKTOP Ha YUCJIO.
HN3y4yaThb OCHOBHBIE CBOMCTBA 3TUX
OIIEepALUN.

JaBaThb onpeieieHre ITpsSMOYTOJIbHOM
CHUCTEMBI KOOPAUHAT B TPOCTPAHCTBE.
Bbipa3uTbh KOOPAUHATHI BEKTOPA Yepe3
KOOPJIMHATHI €r0 KOHIIOB.

BobiBOAUTH, HCIIOJIB30BATH GOPMY.TY
JUTMHBI BEKTOPA U PACCTOSIHUS MEXKITY
TOYKaMHU.

Boipaxkatrh CKaIIpHOE NPOU3BEACHUE
BEKTOPOB U€PE3 UX KOOPAUHATHI,
BBIYMCIIATH YTOJI MEXIY ABYMS
BEKTOPaMH, ABYMS MPSIMBIMU.
Haxoauthb yros Mexay npsiMmou u
TUIOCKOCTBIO, YTOJI MEXKIY IBYMSI
IJIOCKOCTSIMU aHATUTHUYCCKUMU
METOaMH.

BbiBoAUTH, HCIIOJIB30BATH GOpPMYJLY
PacCTOSIHUS OT TOUKH JI0 TIIIOCKOCTH

IToBTOpEeHue, 06001IEHNE U
cucTeMaTu3alus 3HaHUI

OcHoBHbIE QUrypHI, (HaKThI,
TEOpPEMBI Kypca IIaHUMETPHUH.
3amaun MIaHUMETPUU U METO/IbI
UX peIleHUs.

OcHoBHBIE GUTYPBI, (HAKTHI,
TEOPEMBI Kypca CTEPEOMETPHH.
3amaun cTepeoMEeTPUN U METOIbI
UX pelIeHus

Pemaths npocreiimme 3a1a4un Ha
HAXOXJICHUE JUIUH U YIJIOB B
reoOMEeTpPUYECKUX (purypax, mpuMeHsITh
teopemy [ludaropa, Teopembl CHHYCOB H
KOCHHYCOB.

Haxoauth ruonaaps MHOTOYTOJIbHUKA,

KpyTa.
Pacno3naBath nmojo0HbIE QUTYDHI,




HaXOJIUTH OTHOIICHUS JUTUH U
IJIOIIAJIEH.

HNcnonb30BaTh 1pu pellieHUN
CTEpEOMETPUICCKHX 3a1a49 (PaKkThl U
METO/Ibl INTAHUMETPHUU

OO011ee KOJIMYECTBO YaCOB B 34
POrpaMMe

3. PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJIbBHASA 3AIINCKA

Y4eOHsIi Kypc «BepoSTHOCTh U CTaTUCTHKA» 0a30BOTO YPOBHS SBISETCS MPOJIODKEHUEM B PA3BUTHEM OJTHOMMEHHOTO
y4eOHOro Kypca 6a30BOro ypoBHSI OCHOBHOI'O 0011IeT0 00pa3oBaHus. Y 4eOHbIN Kypce MpeaHa3HaueH A1 QOPMUPOBAHUS Y
00y4aromuXxcsi CTATUCTHYECKON KyJIbTYphl U TOHUMAHUS POJIM TEOPHH BEPOSITHOCTEN KaK MAaTEMaTHYECKOTO MHCTPYMEHTA JJIs
M3YYEHUS CIIy4alHbIX COOBITUH, BEIUYUH U mpolieccoB. [Ipu n3ydyennn yueOHOro Kypca o0oramaroTcsi IpeICTaBIeHUs
oOyJaromuxcst 0 METOAaxX UCCIIEIOBAHNUS U3MEHUYNBOTO MHPA, Pa3BUBACTCS MOHUMAaHKE 3HAUMMOCTH U OOIITHOCTH
MaTEeMaTHYECKUX METOJIOB IMO3HAHUS KaK HEOThEMIIEMON YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.
ConeprxaHue yueOHOTO Kypca HalpaBJeHO Ha 3aKpeIUIeHUe 3HaHUH, MOyYeHHBIX IPU U3yUYEeHUH Kypca Ha YpOBHE OCHOBHOTO
o0u1ero oopa3oBaHus, U Ha pa3BUTUE MPEJCTABICHUN O CIyYalHbIX BEIMYMHAX M B3aUMOCBS3AX MEXK/y HUMHU Ha BaXKHBIX
pUMepax, CI0KEThl KOTOPBIX MOYEPITHYTHI U3 OKpYy’Karoliero Mupa. B pesynbrate y oOydaromuxcs 10JKHO ¢hopMHUPOBATHCS
npeJicTaBlIeHue 0 HanboJsiee ynoTpeOUTENbHBIX U O0IMX MAaTEMAaTUHYECKUX MOJIETISIX, UCIIONb3YEMbIX I OMMCAHUS
aHTPOMOMETPUUECKUX U JeMOTpapUueCKUX BEIHUNH, OIPEHITHOCTEN B pa3IMYHOIO pOAa U3MEPEHUSX, JUIUTEIBHOCTH
0e30TKa3HOI pabOThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTHK MACCOBBIX SBJIEHUH U MPOLIECCOB B OOIIECTBE.

B cooTBeTcTBUU C YKa3aHHBIMU LENSAMHU B CTPYKTYpE yueOHOro Kypca « BeposTHOCTh U CTaTUCTHKa» IS YPOBHS CPETHETO
o0uiero oopa3oBaHus Ha 0a30BOM YPOBHE BBIAEIIEHBI CIIEYIOIINE OCHOBHBIE COAepkKaTelbHble TUHUM: «CiryyaiiHble COOBITHS U
BEPOATHOCTHY, «ClTydaliHble BETMYMHBI M 3aKOH OOJIBIITNX YHCEI.




Baxxnyto yacTh yueOHOTO Kypca 3aHUMAET U3yYCHHE T€OMETPUUECKOr0 1 OMHOMUAIBLHOTO paclpeesIeHUd U 3HAKOMCTBO C MX
HEMPEPHIBHBIMU aHAJIOTaMU — [MOKa3aTeIbHBIM U HOPMAJIbHBIM pacipe/IeICHUSIMU.

Conepxanue nuHuu «CitydailHble COOBITHUS U BEPOSITHOCTHY CIYXKUT OCHOBOM JUIsl (JOPMUPOBAHUS MTPEICTABICHUN O
pacrnpeiesieHuy BepOsITHOCTEH MEXK/y 3HAaUCHHUSIMU CITyYailHbIX BEJTUYHH, a TAKXKE 3Ta JIMHKUS Heo0XoIMMa Kak 0a3a 1is
U3Y4YEeHHS 3aKOHA OOJIBIINX YKceN — PyHIaMEHTaIbHOTO 3aKOHA, JCHCTBYIONIETO B MIPUPOE U OOIIECTBE U UMEIOLIETO
MaTeMaTHuecKylo opmanuzanuio. CaM 3aKOH OOJBIINX YHUCEN MPEAJIaraeTcs B 03HAKOMUTENIBHON opMe ¢ MUHUMAJIbHBIM
HCIIOJIb30BAaHUEM MAaTEMATUYECKOro (popmManu3ma.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMY CITy4YailHBIMU BEJIMYMHAMU, AKIEHTUPYIOT BHUMaHHUE 00yJaroluXcsl Ha ONMCAaHUU U

M3YYEHUU CITyYailHbIX SIBJIEHUI C TOMOILBIO HEMPEPBIBHBIX (PyHKIMI. OCHOBHOE BHUMAHHE YAEISIETCS OKa3aTeIbHOMY U
HOPMaJIbHOMY PacIpeIeIeHUsAM, IIPU 3TOM IIPEAIIOIAracTCsl 03HAKOMUTENIBHOE U3yUYEHUE MaTepuaa 0e3 10Ka3aTeIbCTB
MIPUMEHSAEMBIX (DAKTOB.

OO6m1ee ynciio yacoB, pEeKOMEHI0BaHHBIX JIJIsl U3yUeHUs yueOHOro Kypca «BeposiTHOCTh U cTaTucTka» — 68 yacoB: B 10 kiacce —
34 qaca (1 gac B Hezmento), B 11 kmacce — 34 gaca (1 gac B Heenmo).

COILEPKXAHUE OBYUYEHUA

10 KITACC

[IpencraBieHue JaHHBIX C TOMOIIBIO TabauI 1 quarpamm. CpenHee apudMeTnueckoe, Meinana, HauOoJIbllee U HauMEHbIIee
3HAa4YEHUs], pa3Max, TUCIEPCUs U CTaHIapTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnydaliHple SKCTIEPUMEHTHI (OMBITHI) U CITydaiiHble COOBITHS. DJeMeHTapHbIe COOBITHS (MCX0IbI). BeposTHOCTH CitydaitHOTo
COOBITHS. BIM30CTh 4aCTOTHI U BEPOSATHOCTH COOBITHIA. CllydailHble OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU.
BeposiTHOCTH COOBITHIA B ONBITaX ¢ PABHOBO3MOXXHBIMU 3JI€MEHTAPHBIMU COOBITUSIMHU.

Onepainu Haja COOBITUAMMU: TTEpeceueHne, O0beAMHEHNE, TPOTUBOMONIOKHBIE cOObITUA. JlnarpamMmmel Diinepa. @opmya
CJI0KEHUSI BEPOSATHOCTEM.

VY cii0BHas BEPOSATHOCTh. Y MHOKEHUE BEPOSTHOCTEN. JlepeBo cirydailHOro skcnepuMenTa. @opMysia IOJIHONM BEPOSITHOCTH.
HesaBucumebie coObITHS.

KomOunaropnoe npasuiio ymHoxxenus. [lepectanoBku u paxropuan. Hucno coueranuid. Tpeyronbuuk Ilackans. @opmyina
6unoma HproToHa.



bunapHblii ciry4aiiHbIi ONBIT (MCHIBITAHUE), yelieX U Heynaya. He3aBucumble ucnsitanus. Cepus HE3aBUCUMBIX UCIIBITAHUN 10
nepsoro ycrexa. Cepust He3aBUCUMBIX UCIIBITAHUM bepHyIu.

Ciyuaiinas BennuuHa. Pactipenenenne BepositHocTed. [lnarpamMmma pacnpenenenus. IIpumepsl pacnpenenesuii, B TOM 4UCIIe,
reOMEeTpUUYECKOE U OMHOMHUAJIBHOE.

11 KJTACC

YucnoBple XapaKTEPUCTUKU CIIyYalHBIX BEJIUYUH: MATEMATUYECKOE 0XKUIAHNE, TUCIIEPCHS U CTAHAPTHOE OTKJIOHEHUE.
[Iprmepbl TPUMEHEHNST MATEMATHYECKOTO OKUJAHUS, B TOM YHCIIE B 3aJja4aX U3 TOBCEIHEBHOM KU3HU. MaTeMaTnyecKoe
O’KHJIaHuEe OMHAPHOM CIIy4alHOM BEIMYMHBI. MaTeMaTH4ecKoe 0KUJIaHUE CYMMBI CIIy4ailHbIX BeTU4YHH. MaTteMaTudeckoe
OKHJIaHUE U JUCTIEPCUS T€OMETPUUECKOTO0 U OMHOMHUAIBHOTO pacpeaesICHUN.

3aKoH OOJIBIIMX YKCEN U €ro PoJib B HAYKE, MPUPOJIE U 001ecTBe. BEIOOPOUHBIN METOT HCCIIEIOBAHUIA.

[IprMepbl HENMPEPBIBHBIX CIIy4alHbIX BENUYMH. [[oHATHE 0 TNIOTHOCTH pacnpeneneHus. 3a1aduu, IPUBOIIIINE K HOPMAJIbHOMY

pacrpeneneHuto. [loHsATHE 0 HOPMATBHOM pacTpe/ICICHHN.

HNPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenus B 10 kyacce oOydaromuiicss MoyquT ClAeAyIOIUe MPeAMETHbIC PE3yIbTaThI:

YUTaTh U CTPOUTH TaOJHUIIBI U TUATPAMMBIL;

OTIepUpPOBATh MOHATUAMU: CpeIHee apudMeTuiecKoe, Meuana, HanboJbIlee, HAaMMEHbIIIee 3HAYCHHE, pa3MaX MacCHUBa
YUCJIOBBIX JIaHHBIX;

OTepUPOBAThH MOHITUAMU: CIYYaHHBIN SKCIEPUMEHT (OTBIT) U CIIy4aifHOE COOBITHE, AIIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIN
MCXO/JT) CIIy4aifHOTO OIbITa, HAXOJAUTh BEPOSTHOCTH B OIBITAX C PABHOBO3MOXHBIMH CIITYYalHBIMU COOBITUSMU, HAXOAUTH U
CpPaBHUBATH BEPOSITHOCTH COOBITHUI B U3yUYEHHBIX CITyYalHBIX KCIIEPUMEHTAX;

HaxOJUTh U (HOPMYJIMPOBATH COOBITHS: TIEpeceUCHUE U 00bETMHEHUE JaHHBIX COOBITHH, COOBITHE, TPOTUBOIOIOKHOE JAHHOMY
COOBITHIO, TIOJI30BATHCS AMarpaMMamMu Jitsiepa U GopMyJon CI0KEHHs BEpOATHOCTEN NIPU pELICHUU 3a/1a4;

OTIEpUPOBATh MOHATUSIMU: YCIOBHASI BEPOATHOCTh, HE3aBUCUMBIE COOBITUSI, HAXOJUTh BEPOATHOCTH C MIOMOIIBIO TIpaBuiia
YMHOKEHHSI, C TOMONIBIO AEPEBA CIIYUAHOTO OIbITA;

MIPUMEHAITH KOMOMHATOPHOE MTPABUJIO YMHOXKEHUS TIPH PEIICHUU 33]1a4;

OTIEPUPOBATh MOHSATUSIMU: UCTIBITAHUE, HE3aBUCUMBbIE UCIIBITAHUSI, CEPUsI UCTIBITAHUHM, yCTIEX U HEy1aua, HaXOAUTh BEPOSTHOCTU
COOBITUM B CEPUU HE3aBUCUMBIX HUCIIBITAHUM JI0 TIEPBOTO yCIieXa, HAXOAUTh BEPOSITHOCTU COOBITUIM B CEPUU UCIIBITAHUN
bepnymnu;



ONepUpOBaTh MOHATUAMU: CIy4yaliHasl BEJIMUMHA, paCIIpEIeICHHe BEpOSTHOCTEH, TuarpaMma pacrpeaesieHus.

K xoniry o0ydyenust B 11 ki1acce o0yyaromuiics MoIyyuT CIEAYIOUUE IPEIMETHbIE PE3YIbTaThI:

CpPaBHUBATH BEPOSITHOCTH 3HAUCHUI CIIy4ailHOW BEJIMYMHBI 110 PACTIPEICICHHUIO WM C IOMOIIBIO JUarpaMM;

OMEepUPOBAThH MOHITHEM MAaTEMATUYECKOTO OKHUJIaHUS, TPUBOJAUTH MPUMEPHI, KaK MPUMEHSAETCS MaTEMAaTUYECKOE 0XKHUIaHHUE
CIIy4ailHOM BEJIMYMHBI HAXOAUTH MaTEMaTUUYECKOE OXKUAAHUE 110 JAHHOMY pacipe/leIeHUIO;

UMETh MPECTABICHUE O 3aKOHE OOJIBIINUX YNCENT,
HMMETh NPEICTABICHUE O HOPMAJIIBHOM PACIIPEICIICHUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

HanmenoBanue paznena
(Tembl) Kypca

KomnyecTBo yacoB

OcHOBHOE coJiepKaHUE

OcHOBHBIC BUJIBI ACATCIBHOCTH
00yJarommxcs

[IpencraBiienre TaHHBIX U 4 [IpencraBiieHrE TaHHBIX C N3BaexaTs nHGOPMALUIO U3 TAOIHI U
OmnMcaTeIbHas CTATUCTUKA MOMOILBIO TAOJUI M IUarpamMM. | TUarpaMm, MCMOJIb30BaTh TaOIUIbI U
Cpennee apudmernueckoe, JarpaMMBbl JUIsl IPEICTABICHUS
MeuaHa, HaubosbIlIee U CTaTUCTUYECKUX TAHHBIX.
HavMEHbLIEE 3HAYCHUS, Haxoauts onucarenbHbie
pa3max, Iucrepcus, XapaKTEpUCTUKU JAHHBIX.
CTaHJAPTHOE OTKJIOHEHUE BelaBuratb, KpUTHKOBATH I'MIOTE3bI O
YHCJIOBBIX HA0OPOB XapakTepe CIy4anHOW U3MEHYMBOCTH U
onpenenstonmx e€ paxropax
Cry4aiiHbl€ ONBITHI U 3 CriyyaliHble SKCIIEPUMEHTHI BoiaeasaTe Ha MpUMepax cily4anHble

CITy4aliHbI€ COOBITHS, OTIBITHI C
PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMHU UCXOAaMU

(OMBITHI) U CITy4aiiHbIE
COOBITHS. DJIeMEHTapHbIE
COOBITHS (MCXO/bI).
BeposTHOCTS CitydaiiHOTO
coObITHs. BepositHoCcTH

COOBITHSI B OITUCAHHOM CITy4YaitHOM
OIIBITE.

DopMyJIMPOBATH YCIIOBUSA IPOBEACHUS
CJIy4alHOTO OIIBITA.

Haxoautb BEpOSATHOCTH COOBITHH B




COOBITHI B OIBITaX C
PaBHOBO3MOKHBIMHU
AJIIEMEHTaPHBIMU COOBITUSIMHU.
[Ipaktruueckas paborta

OIIbITax C PABHOBO3MOXHBIMH UCXOJaMH.
MOHeJII/IPOBaTb OIIBITHI C
PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMHA
HCXoaaMu B X0I¢C HpaKTquCKOﬁ pa6OTBI

Onepauuu HaJ COOBITUSMU,
CJI0KEHHUE BEPOSTHOCTEN

Omnepauuu HaJ COOBITUSIMU:
nepeceueHue, 00beAMHEHNE
COOBITHI, MPOTUBOIOIOKHbBIC
coObITHs. Jlnarpammsl Ditnepa.
dopmyna CI0KEHUA
BEPOSTHOCTEMN

Hcnoan3oBath 1uarpamMmsl Diliiepa u
CJIOBECHOE ONHMCAHUE COOBITHI JJIs1
(GOpMYIMPOBKHU U M300paKeHUs
O0OBEIMHEHUS U TIEPECEUCHUS COOBITU.
Pemiats 3aga4m ¢ UCIIOJIB30BaHUEM
(bOopMyJIbI CIIOKEHUS BEPOSATHOCTEN

VY ciioBHas BEPOSTHOCTb,
JIEPEBO CIIYYaHOTO OIIbITA,
dbopmyna nosHoM
BEPOSATHOCTU U
HE3aBUCUMOCTH COOBITHI

VYcioBHas BEpOSITHOCTb.
YMHOKEHUE BEPOSTHOCTEN.
JlepeBo ciydaitHOTO
skcriepumenTa. opmyna
ITOJTHOW BEPOSITHOCTH.
HezaBucumsbie coObITHS

PemaTh 3a1aum Ha HAXOXKICHUE
BEPOSITHOCTEH COOBITUM, B TOM UUCIIE
YCJIOBHBIX C TIOMOIIIBIO JepeBa
CJIy4ailHOTO OMbITA.

Onpenensitb HE3aBUCUMOCThH COOBITHIMA
1o ¢opmyJie U MO OpraHu3aluu
CJIy4ailHOTO OTbITA

DneMeHTbl KOMOMHATOPUKU

KomMOuHaropHoe npaBuio
yMHOeHus. [lepectaHoBKY 1
dakropuan. Yucio couetaHui.
Tpeyronbnuk [lackas.
dopmyna 6unoma Herotona

HUcnonb30BaTh NMpaBuiio YMHOXKEHHUS
JUTSI TIEPEUUCIICHUS] COOBITHI B
CIIy4ailHOM OIIBITE.

IMoab3oBaTbest hopmyioit u
TpeyronbHuKoM [lackans nms
OIPEJICJICHUS YUCJIAa COYCTAHUN

Cepuu nociie1oBaTeIbHBIX
HWCIBITAaHUU

bunapHbIi CilydyallHbINA OIIBIT
(ucpiTaHuE), yCIexX U Heyaya.
Hes3aBrcuMbIe UCTIBITAHUS.

Pa30uBaTh ClI0KHBIE SKCIIEPUMEHTHI HA
OT/ICJIbHBIC UCTIHITAHMUS.
OcBauBaTh NOHSITHUS: UCTIBITAHUE,




Cepust HE3aBUCUMBIX
WCIIBITAHU J10 IEPBOTO
ycnexa. Cepust HE3aBUCUMBIX
WCTIIbITaHuN bepHyIun.
[TpakTrueckas pabota ¢
UCITOJIb30BAHUEM AJIEKTPOHHBIX
Ta0IuUIL

cepHs HE3aBUCUMBIX UCIIBITAHUH.
IIpuBoAMTH MPpUMeEPHI CEPUI
HE3aBUCHUMBIX UCITBLITAHUM.

Pemars 3aga4u Ha MOMCK BEPOSITHOCTEU
COOBITHI B CEPUM UCTIBITAHUMN JI0
MIEPBOTO YCIIEXA U B CEPUSIX UCIIBITAHUI
bepnymm.

N3yuaTth B X0/1€ NPAKTHYECKOM
padoThI C UCMOJIB30BAHUEM
AIIEKTPOHHBIX TAOJHUIl BEPOATHOCTH
COOBITUI B CEPUSIX HE3aBUCHUMBIX
HWCHBITAaHUHN

CrnydaiiHble BETUYUHBI U
pacrpeeneHus

Crny4daitHas BeJIMYMHA.
Pacnpenenenne BeposSTHOCTEN.
Juarpamma pacrpeneneHusl.
CyMMma 1 npou3BeIeHUE
CIIyYallHBIX BEJIMYHH.
[Ipumeps! pacnipenesieHuil, B
TOM YHUCJIE TEOMETPUUECKOE U
OMHOMHAJILHOE

OcBauBaTh NOHATHA: CIlydaiiHas
BEJIMUMHA, pacipeieneHue, Tadbauma
pacnpeneneHus, AuarpaMmma
pacrpenencHusl.

IIpuBoaUTHL NpPUMePBbI pacipeeiIeHH,
B TOM YHUCJIE TEOMETPUUECKOTO U
OMHOMMAJIBHOTO.

CpaBHuBaTB pacpeneneHus
CIIy4alHbBIX BEJIMYUH

HaxoanTh 3HaueHHs] CYMMBI U
MIPOU3BEACHUS CITyYaHBIX BEJIMYHH.
CTpouTth U pacno3HaBaTh
reoMeTpUYeCcKOe 1 OMHOMUATILHOE
pacrpeneneHme

[ToBTOpeHue, o6o0IIEHNE,
cucTeMaTH3anus 3HAaHUN

OnucarespHasg CTaTUCTHKA.
City4dailHbl€ ONBITHI U

IHoBTOPATH U3y4EHHOE U BHICTPAUBATH
CUCTEMY 3HAHUU




BEPOSITHOCTU CITy4alHBIX
coObITHil. Onepanuu HaJ
COOBITUSIMU. DJIEMEHTHI
KOMOWHATOPUKH, CEpUU
HE3aBUCUMBIX UCTIBITAHUI

OO0111e€ KOJIMYECTBO YaCOB B
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11 KITACC

HaumenoBanue paznena
(Temsl) Kypca

KonnuecTBO Yacos

OCHOBHOE cozepKaHue

OcHOBHBIC BUIBI ACATSIBHOCTH
oOyyarommxcs

MaremMaTudeckoe 0XKuJaHnue
CIIy4alHOW BEJIUYUHBI

[Ipumepsl npuMeHEHUS
MaTEMaTHUUYECKOTO OKUIAHUS
(cTpaxoBanue, 10TEpPES).
MaremaTH4eCcKOe OKHIaHUE
CYMMBbI CITy4alHBIX BEJIMYHH.
MaremaTH4eCcKOe OKHIaHUE
F€OMETPUUECKOTO U
OMHOMHAJILHOTO
pacnpeeneHuin

OcBauBaTh NOHATHE MATEMATUYECKOTO
0XKUJIaHUS.

IIpuBoauTH U 00CYKIATH TPUMEPHI
[IPUMEHEHNUS MaTEMaTUYECKOTO
0KUJAHUs. BBIUHUCIISITE MATEMATUYECKOE
0KUJIaHUE.

HUcnoab30BaTh MoHITHE
MaTEMaTUYECKOTO OKUIAHUSA U €TO
CBOMCTBA MPU PELICHUHU 3a/1a4.
HaxoauTtsb 110 u3BecTHBIM (hopMyiam
MaTEMaTUYECKOE 0KUIAHUE CYMMBI
CIIyYalHBIX BEJIMYMH.

HaxoauTts 110 u3BecTHBIM (hopMyiam
MATEMATUYECKUE 0XKUIAHUS CITyYalHbIX




BCJIMYWH, HMCIOIIIUX I'COMCTPUICCKOC U
OMHOMHUAIBLHOE pacipcaciICHus

Jlucniepcust U CTaHIAPTHOE
OTKJIOHEHUE CIIy4YalHOU
BEJINYHHBI

Jucnepcus U cTangapTHOE
OTKJIOHEHME. Jlucnepcun
r€OMETPUUYECKOTO U
OMHOMHAIIEHOTO
pacnpeneseHusl.

[Ipaktrueckas padora ¢
MCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0IHIL

OcBauBaTh NOHATHUSA: JUCIIEPCHS,
CTAaHJAPTHOE OTKJIOHEHUE CIIyYalHOU
BEJINYMHBI.

Haxoautsb qucnepcuto no
pacrpeneneHuro.

HaxoauTs 1o u3BecTHbIM (hopmysiam
JUCIIEPCUIO TEOMETPUYECKOTO U
OMHOMMAJIBHOTO paclpeeieHusi, B TOM
YHCIIe B XO/I€ MPAKTUUYECKOU pabOThI C
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOJIUIL

3aKoH OOJBIIMX YHCET

3aKoH OOJIBIIMX YHUCEIL.
Br16opounbiii MeTO
HCCJIEIOBAHUM.

[Ipaktrueckas pabota ¢
HCIIOJI30BaHUEM DJIEKTPOHHBIX
TaOJIuUIL

3HAKOMHUTBCS C BEIOOPOUYHBIM METOJIOM
HCCIJIEIOBAaHNS COBOKYITHOCTH JIAHHBIX.
N3yuaTh B X0/1€ TPaKTUYECKON pabOTHI
C UCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOJIUII
MPUMEHEHUE BEIOOPOYHOTO METO/Ia
MCCIIETOBAHMS

HenpepriBHbIE citydaiiHbie
BEJIMYMHBI (pacpeerneHus)

[TIpumepsl HENPEPBIBHBIX
CIIyYallHbIX BeJIMUYNH. OyHKIUA
TUIOTHOCTHU PACIIPEICIICHHUS.
PaBHOMEpHOE pacnpeneneHue u
€ro CBOMCTBA

OcBauBaTh MOHTHUS: HEMTPEPHIBHAS
Cy4dailHasi BeJIMYUHA, HETIPEPBIBHOE
pacripeneneHue, GyHKIUS MITOTHOCTH
BEPOSTHOCTH.

IIpuBOAMTH IIpUMEPHI HEMTPEPHIBHBIX
CIIy4alHbIX BEJINYUH.

HaxoauThb BEpOSATHOCTH COOBITHH T10
JAHHOM (PYHKITUHU TUIOTHOCTH, B TOM
YHCJIE PABHOMEPHOTO pacClpeaeICHUS




HopwmainbHoe pacnpenenenue

3aga4u, MPUBOISIINE K

HOPMAaJILHOMY pacIpe/ieNICHHUIO.

OyHKIUS MIOTHOCTH U
CBOWCTBA HOPMaJIHHOTO
pacrpeeneHusl.

[TpakTrueckas pabota ¢
UCTIOJIb30BAaHUEM JJICKTPOHHBIX
Ta0IHI

OcBauBaTh NOHATHUS: HOPMAJILHOE
pacnpeeneHue.

BoigeasiTh 10 ONUCAHUIO CITyYaiiHbIe
BEJIMYUHBI, pacipeieIEHHbIC 110
HOPMaJbHOMY 3aKOHY.

IIpuBoauTh NpuMepsI 3a/1a4,
MPUBOJIAIIMX K HOPMAJILHOMY
pacnpenenennio. Haxoaute yncinoBbie
XapaKTePUCTUKNA HOPMATIBLHOTO
pacripeiesieHus 1Mo U3BECTHBIM
dbopmynam.

Pemartsb 3a1aun, CBsI3aHHBIE C
MIPUMEHEHUEM CBOWCTB HOPMAJIBHOTO
pacrpeneneHuid, B TOM YUCTIE C
MCIT0JIb30BAHUEM AJIEKTPOHHBIX TAOJIHII

IToBTOpeHue, 0600IICHNE U
cucTeMaTH3alus 3HaHUI
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IIpencraBieHue TaHHBIX C
MOMOILBIO TAOJUI U IUArpamwm,
omnucaTebHasi CTaTUCTHUKA,
OTBITHI C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIUHCIICHUE BEPOSITHOCTEN
COOBITUI

C NpUMeHeHueM GopMyI U
rpauuecKux METO0B
(koopauHaTHAs TIpsiMas,
JIepeBO, AMarpamma Jditiiepa),
CIIy4aliHbl€ BEJIMYUHBI U
pacrpeeneHus,

I1oBTOPATH U3y4EHHOE U BBICTPAUBATH
CUCTEMY 3HAHUU




MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOM BEJITUYHUHBI
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Jlutepatypa u cpeacrsa o0y4eHust

IHocoOue st yueHuka:
A.I'. Mopnkosuy, I1.B. CemenoB. AnreOpa v Hagayia MaTeMaTHdeckoro aHanusa. 10 kimacc. YueOHuK s

o01eo0pazoBaTeNbHbIX Opranu3aiuii (0a30Bbli U yriayOiaeHHbl ypoBHH). B 2 4. - M.: MHemo3uHa, 2020

A.I'. Mopakorud, I1.B. CemenoB. Anre6pa u Hayayia MaTeMaThudeckoro ananuza.l 1 kimacc. YueOHuk 11t 001ieo0pa3oBaTeIbHBIX
opraHu3anuii (0a30BbIi U yriryOiaeHHbIN ypoBHH). B 2 4. - M.: MHemo3uHa, 2020

I'eometpus, 10-11: Yueb. nus obmeoOpazoBatenpHbix yupexaennit/ JI.C. Atanacsn, B.®. byry3os, C. b. Kagomiies u np.-
Mocksa: IIpocBenienue, 2021




Metoanyeckasi aureparypa:
1. denepanbHbli mNepeyeHb YYEOHMKOB, pPEKOMEHAyeMblX MuHucrtepcTBoM oOpazoBanuss P® K UCHOIb30BAaHUIO B
00111e00pa3oBaTeIbHOM Mpoliecce B 0011e00pa3oBaTesIbHbIX yupexkaeHusx Ha 2019-2020 yueOHsIit ro.
2. Ilporpammbl i 0011e00pa3oBaTeIbHBIX IITKOJ, JHIleeB M rMMHa3uil. Maremaruka. CoctaButenu: .M. Ky3nernona, H.I'.
Munarok. M.: [Ipoda, 2019r.
3. Kontpombabie paboTel 1o anreOpe u Haydamam aHanmza i1 10 kimacca (0a30BeIi W yriTyOJIGHHBIH  YPOBHH)
oO1eo6pazoBarenbHbIX KO, ABTOphl: B.U. ['mu30ypr. M.: Muemo3suna, 2020r.
4. CamocTosTenbHble padOThl MO anareOpe U HayajgaM MaTemMaThyeckoro aHaimsa Jjs 10 kiacca (0a30BbIM U yrIIyOJICHHBIN
ypoBHH). ABTOp: JI.A. Anexcanaposa, M: Muemo3suna, 2020r.
4. Jlunaktuuyeckue marepuaibl. Anredpa M Hayana matematudeckoro ananusa. 10 ki M.M. laGynun, A.Il. EpmoBa. M.:
MmuemosuHna, 2022r.
5. Tectsl. AnreOpa u Hadana aHanusa, 10-11 k., ILW.AnTeiHOB. YuebHO-MeToanueckoe nocooue. M.: poda, 2021r.
6. lunakTrdeckue MaTepualibl o aiaredpe u Havdanam aHaimsa aiaa 10 knacca. b.I'.3uB, B.A.I'onpauy.- CI16. «YePo-na-Hesey,
2021
8. JlmmakTrueckue MaTepHuaisl 1o anreope u Havajgam aHaiausa juis 10 knacca. b.I'.3uB, B.A.I'onpauy.- CII6. «HePo-na-Hesey,
2021
9.Tematuyeckue TecTsl g moarotoBku k EI'D mo matematuke. @.M. JIsicenko. @enukc, Poctos-Ha-Jlony, 2020r.
10. Matematuka. Exxenenenbnoe npuioxxerue k razetre «llepBoe ceHTAOps»
11. MaremaTuka B mKkose. EsxeHeaenbHbIM HAyYHO-METOANYECKU I KYPHAIL.
12. Anrebpa u Havana a”anmza. 10-11 ki, Temarnuyeckwe TecTbl M 3aueThl I OOLIE0OpPA30BATENBHBIX YUPEKIACHHUM.
J1.O.Jenumena u ap. nox pen. A.I'.Mopakosuua. — M.: Muemo3una, 2022r.
13. MaremaTtuka. TpeHUPOBOUHBIE TEMATHUYECKUE 3aJaHUs MOBBIIICHHOW CJIOKHOCTHM C OTBETaMH MJIsI MOATOTOBKH K EI'D.
I''"1.KoBanesa. Bonrorpan, yuntens, 2020r.
14 . KontponbsHbie paboThl mo anredbpe W HavamaM aHainu3a it 11 knacca (0a3oBbId W yriiyOJeHHBIM YpOBHH)
ob1eo6pazoBarenbHbIX KO, ABTOpHI: B.W. ['Mu36ypr. M.: Muemosuna, 2022r.
15. CamocrosiTenbHble pabOThl MO anredpe W Havajgam MareMaTHdeckoro aHammsa Juis 11 kiacca (0a30BbIM U yriTyOJIEHHBIH
ypoBHH). ABTOp: JI.A. Anexcanaposa, M: Muemo3una, 2022r.
16. Jlumaktudyeckue marepuanbl. Anredpa u Hadajga marematudeckoro aHammsa. 11 xi. M.U. laGynun, A.Il. EpmoBa. M.:
Mmuemo3suna, 2022r.



17. Tectol. Anrebpa u Hauana ananuza, 10-11 k., [LU.AnteiHoB. YueOHo-MeToandeckoe mocoodue. M.: Jlpoda, 2021r.
18. JIlumakTudeckre MaTepualbl 1o aaredpe u Hadanam aHanuza s 11 knacca. b.I'.3uB, B.A.I'onpauu.- CI16. «YePo-na-Heey,
2021
19. lumakTudeckre MaTepualbl 1o ajaredpe u Hadanam aHanuza s 11 knacca. b.I'.3uB, B.A.I'onpanu.- CI16. «YePo-na-Heey,
2021
20.TemaTuueckue TecThl a1 noAroroBku kK EI'D mo marematuke. ®.M. Jlbicenko. ®enuke, Poctos-Ha-/lony, 2020r.
21. Marematuka. ExxenenenbHoe npuinoxenue k razere «llepsoe ceHTa0psa»
22. Marematuka B mKoJ€. ExxeHenenbHbIi HAyYHO-METOAUYECKUI Ky pPHAIL.
23. Anrebpa u Hayama ananmu3a. 10-11 ki, Temarnueckwe TeCThl M 3a4eThl JUIsl OOIIEOOpPa30BATENbHBIX YUPEKICHHIM.
JI.O.Jenumena u ap. nox pen. A.I''Mopakosuda. — M.: Muemo3una, 2021r.
24. Marematuka. TpEeHHPOBOYHBIE TEMATHUYECKUE 3aJaHUSI MOBBIMICHHOW CJIO0KHOCTHM C OTBETAMM JJIsI MOATOTOBKM K EID.
I''"1.KoBanesa. Bonrorpan, yunrens, 2023 T.
25. EpmioBa A.Il., T'ono6opoasko B.B., EpmioBa A.C. CaMmocTosiTeIbHbIE U KOHTPOJIbHBIE pabOTHl MO reomeTrpuu s 10
KJ1acca.- 4-e uznanue, ucnp. u aom.- M.:Unekca, 2022,- 175 c.
26. 'eomerpus. 10-11 kmacchl: TecThl JuIs TeKymero u odoodmaromiero koHTpoJs/aBt.cocT.] .M. Kosanésa, H.1M.Mazypona.-
Bosrorpan: Yuurens, 2018, 187 ctp.
27. Buptyanbsnas mkona Kupuina u Medonus. Penerurop nmo maremaruke. Mocksa. 2021 rog
28. YueOHoe anekTpoHHOe n3nanue. Maremartuka 5- 11 knaccel. [Ipaktukym. [lon penaxmueit Jlyoposckoro B.H., 2021.
29.3uB b.I'., Mennep B.M. Jlunaktnueckne Mmarepruaiisl no reomerpun 11 11 knacca. — M.: IIpocsemenue, 2020.
30. 3uB b.I'., Meiinep B.M., baxanckuii A.I1. 3agauu o reomerpun miist 7 — 11 xkimaccos. — M.: IIpocsemienne, 2021.
31. Caaksn C.M., byry3oB B.®. U3yuenne reometpun B 10 — 11 knaccax: MeToanueckue pekomeHaanuu kK yaueonuky. Knura
s yaurend. — M.: IIpocsemenue, 2020.
32. I'maszkoB 10.A., FOnuna 1U.W., byty3oB B.®. Pa6ouas tetpanp. 11 knacc. — M., IIpocsemnienue, 2021.
33. JIutBunenko B.H. T'oroBumcs k EI'D. 10 knacc. — M., IIpocsemenue, 2020.
34. JIutBunenko B.H. I'oroBumcesa k EI'D. 11 kimacc. — M., [Ipocsemenue, 2020.
35. ®emquenko JI.A., JlurBunenko I'.H. PazHoypoBHEBbIE 3aaHusl AJIT TEMATHUYECKUX M UTOTOBBIX KOHTPOJIBHBIX pabOT 1O
reomerpuu. 10-11 knaccer.- /., 2020.
36. Iloremkun B.JI., IToremkuna JI.JI. I'eometpust. 10 — 11 knaccesl. 3agaunuk — npaktukym. — /., 2022r.



HNuTepHeT-pecypcsbl:
1. MunucrepctBo obpazoBanue PO: http// www.ed.ru/  http//www.edu.ru
2. TectupoBanue online: 5-11 xmaccel: http//www.uztest.ru
3. Jlocke MIKOJIBHOTO yuuTess MareMaTtuku: http//www.mathvaz.ru
4. HoBele TexHOJIOTHH B 0Opa3oBanue: http//www.edu.secna.ru
5. Merasauuknonenus Kupuina u Medonus: http//www.mega.km.ru
6. Caiitel « QHIMKIONE AN : http//www.rubricon.ru  http//www.encyclopedia.ru
7. Caiit a1 camMooOpa3oBaHus U OH-JIAH TecTUpoBaHus: http//www.reshuege.ru
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