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1L.IIOACHUTEJIBHASA 3AIIMCKA

[Tporpamma obmieoOpazoBaTenbHON yueOHOH aucuuiuimHa «Martemaruka: anreOpa u
Hayaja MaTeMaTHYECKOr0 aHaju3a; T€OMETPHs» MpeIHA3HAYCHA JUIsl U3YUCHHs] MAaTCeMaTHUKU B
npodeccnoHabHBIX 00pa3oBarenbHbIX opranuzanusx CIIO, peanm3yromux oOpa3oBaTeIbHYIO
pOTpaMMy CpeIHEro 00IIero o0pa3oBaHus B IpeesiaX OCBOSHHSI OCHOBHOH MPO(heCCHOHATLHOU
obpazoBarensHoi mporpammel CITO (OITOIT CT1O) Ha 6a3e 0CHOBHOTO 00111er0 00pa30BaHus MpU
TIOJITOTOBKE CIEIMAIMCTOB CPETHETO 3BCHA.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanuii PI'OC cpemHero odiero oOpa3oBaHus,
NPEIBSBISIEMBIX K CTPYKTYPE, COJCPKAHHUIO U PE3yJbTaTaM OCBOCHUS YYCOHOW IMCIUTUTHHBI
«MaTemaTuka», B COOTBETCTBHH C PeKoMeHIanusIMu 10 OpraHU3ally MOIY4YeHUs] CPEeTHEro 00-
niero oOpa3oBaHus B IpejesiaXx OCBOCHHUSI 00pa3oBaTENbHBIX MPOrPaMM CPEIHEro Mpodeccro-
HAJIBHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs ¢ ydeToM TpeboBaHui (ene-
paJIbHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJIy4aeMON MPodecCuu Win crie-
UATEHOCTH CPEHEro MpodecCHOHaIbHOr0 00pa3oBanus (mickMo JlenapraMenTa rocyapcTBeH-
HOW TOJUTUKU B cdepe moaroroBku pabouux kaapoB u IO MwunoOpHayku Poccum ot
17.03.2015 Ne 06-259).

Conepxanne nporpammbl OJ1Y.11 «Martemaruka: ainredOpa ¥ Hayajia MaTEMaTHYECKOTO
aHaJIM3a; TEOMETPHUS HAIIPABIECHO HA JOCTI)KEHUE CIETYIONIUX HeJIe:

* oOecrnieueHre c(hOPMUPOBAHHOCTH MPEICTABICHHUH O COIIMATBHBIX, KYJIbTYPHBIX U UCTO-
pudeckux (pakTopax CTAaHOBJICHUS MATEMAaTHKH;

» obecrieueHre CHOPMHPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOIO M MaTeMaTh4e-
CKOT'O MBIIIUICHUS;

* obecrieueHre COPMUPOBAHHOCTH YMEHUHN MPUMEHSTH MOJTYUYCHHBIC 3HAHUS TIPU pellie-
HUH Pa3InYHbBIX 337ay;

* o0ecrieyeHne chopMUpPOBAHHOCTH MPECTABICHUN O MaTEMAaTHKE KaK YacTH 00I1e-4enno-
BEYECKOH KYJIBTYphI, yHUBEPCATHHOM SI3bIKE HAYKH, TIO3BOJISIONIEM OIKCHIBATh U H3y4aTh Peaib-
HbIE MPOLIECCHI U SABJIEHUS. B mporpaMMy BKIIIOUEHO cO/IepKaHKe, HallpaBlieHHOE Ha (OPMHUPOBa-
HUE Y CTYJCHTOB
KOMIIETEHIIMI, HeoOXoauMBbIX 17151 kKauecTBeHHOro ocBoeHust OITOIT CITO Ha 6a3e 0CHOBHOTO 00-
1iero 00pa3zoBaHus ¢ MOJYYEHUEM CPEIHEro O0IIero 00pa3oBaHus; IPOrpaMMbl IIOJTOTOBKH CIIe-
[IUAJTUCTOB CPEHET0 3BEHA.

[IporpamMma yueOHON mucHUIUIMHBI «Martemaruka: anreOpa M Hayala MaTeMaTH4YEeCKOIO
aHaJiu3a; TeOMETPUs» SABISETCS OCHOBOM JUIsl pa3pabOTKHU pabo4YMX MpOrpamM, B KOTOPBIX Hpo-
(deccroHanbHble 00pa30BaTEIbHbIE OPraHU3aLUH, PEATU3YIOLE 00pa30BaTEIbHYIO IPOrPaMMy
cpeanero obuiero oopazoBanus B npeaenax ocBoenuss OITOIT CITO na 6a3e 0CHOBHOTO 00IIero
00pa3oBaHUs, YTOUHSIOT CO/ICpPKaHNe YIeOHOTO MaTepraa, Mocie0BaTeIbHOCTh €T0 U3yUeHHUS,
pacripeniesieHue y4eOHBIX 4acoB, TEMAaTHKY peepaToB, BUIbI CAMOCTOSTEIbHBIX PaOOT, YUUTHIBAS
cnenu(uKy IporpaMM IMOATOTOBKH CIIEIIUAIMCTOB CPETHETO 3BEHA, OCBaNBAaEMOM MPOGECCHU UITH
CHELHUATbHOCTH.

[Tporpamma MOKET UCTIOIB30BATHCS IPYTUMH TPOGECCHOHATFHBIMU 00pa30BaTeIbHBIMA
OpraHu3alUSAMHU, PEATH3YIOIIMMU 00pa30BaTeNIbHYIO IPOrPaMMy CPEIHEr0 00IIero oopa3oBaHMs
B nipenienax ocBoeHust ocHoBHOM OITOII CIIO na 6a3e ocHOBHOTrO 00111er0 00pa3zoBaHUsl.

1.1. O0mas xapakTepucTuKa y4eO0HOM AU CHUIIIMHBI
Maremaruka siBrsieTcs GyHIaMEHTAIBHOU 001Ie00pa30BaTeIbHON JUCITUTUTMHOW CO CJIO-
YKUBIINUMCSI YCTOWYMBBIM COICPKAHUEM U OOIIMMH TPEOOBAHUSIMU K MTOATOTOBKE 00YJAIOIINXCS.
B mpodeccnonanpHBIX 00pa3oBaTEIbHBIX OPraHU3ANMAX, PEATU3YIOMMX 00pa30BaTeib-
HYIO IIpOrpamMMy cpeiHero obmero oopaszoBanus B npenenax ocsoerust OITOIT CIIO na 6a3e oc-
HOBHOT'0 00111ero 00pa30oBaHusl, U3y4eHHE MaTeMaTHKU UMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTHU
oT npoduiist mpohecCuOHaTLHOTO 00pa30BaHUS.
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ITpu ocBoennu npodeccuit CIIO u cnenmansroctelr CIIO ecTecTBEHHO-HAYYHOTO MPO-
s npodeccuonanbHoro oopazopanus, crneuuanbHocteit CI1IO rymanutapHoro npodus mpo-
(deccroHanbHOrO0 00pa30BaHUsl MaTeMaTHKa U3ydaercs Ha 6azoBoM ypoBHe DPI'OC cpemHero 00-
miero oopazoBanus; npu ocBoeHuu npodeccuit CI1O u cnenuansHocTeit CIIO TexHMUeckoro u
COLMAIbHO-9KOHOMHYECKOTO MpodmiIel MpoPecCHOHATBHOTO 00pa30oBaHus MaTeMaTHKa H3yda-
ercs Oosiee yriyOneHHO, Kak MpoduibHas ydeOHas AMCIUIUIMHA, YYWUTHIBAIOMIAS CHCIUPUKY
OCBaMBaEMbIX MPO(ECCHii WK CIIEUATBHOCTEH.

DT0 BBIpAXKAETCS B COJIEPKaHUU 00yUYEHHSI, KOJMUECTBE YaCOB, BbIICISAEMBIX HA U3YUCHUE
OTJENIBHBIX TEM MPOrPaMMBbI, TTyOMHE UX OCBOCHHUS CTYICHTaMH, 00beMe U XapaKTepe MpaKTHye-
CKHUX 3aHSTHH, BUJIaX BHEAYAUTOPHON CAMOCTOATEIHLHOM pabOThl CTY/IEHTOB.

OOmye nenu U3y4eHus: MaTeMaTHKU TPAJAULMOHHO PEANTH3YIOTCS B YETHIPEX HarpaBJie-
HUSX:

1) obee npeacTaBieHUE 00 UACTX U METOJaX MAaTEMaTHKU;

2) UHTEJJIEKTYyallbHOE Pa3BUTHUE;

3) oBnaneHne HEOOXOAMMBIMUA KOHKPETHBIMU 3HAHUSAMHU M YMEHUSIMHU;

4) BOCIIUTATEIILHOE BO3/ICHCTBHE.

[Tpodwmnmzanus nenel MaTeMaTH4eckoro 00pa3oBaHus OTPAKAETCS HA BRIOOPE IPUOPHUTE-
TOB B OpraHHU3al[uu y4eOHOHU JesITeNbHOCTH 00yJaromuxcs. [ TEXHUYECKOro, COluaaIbHO-IKO0-
HOMUYECKOTo npodmiieii mpodeccuonanbHOro 0opa3zoBaHus BEIOOp IeNieii cMenaeTcs: B mparmMa-
TUYECKOM HAIIPaBJICHUHU, IIPEIyCMATPUBAIOIIEM YCUJICHHE M PACIIMPEHUE MPUKIATHOTO XapaK-
Tepa U3y4YCHUsI MATEMATHKH, IIPEUMYIIECTBEHHON OpUEHTAINN Ha aJTOPUTMHUYECKUI CTHIIb T10-
3HABATEJIbHON JAeATeNIbHOCTU. JIJI1 TYMaHUTApPHOTO U €CTeCTBEHHO-HAYYHOT O IIpodueit npodec-
CHOHAJIBHOTO 00pa3oBaHMsI O0JIee XapaKTEPHBIM SIBISIETCS] YCHIICHHE OOIEKYIbTYPHOH COCTaBIIS-
foleil yueOHON IUCHMILTUHBI ¢ OpHEHTallueld Ha BU3YalbHO-OOpa3HBIM M JIOTUYECKUH CTHIIU
yueOHOI paboTHlI.

N3yuenune mareMaTHKH Kak MpoduiibHON 0011e00pa3oBaTeibHON Y4eOHON AUCIUIUINHBL,
yuuThIBarole crneunduky ocBamBaeMbix cTyaeHTamu npodeccuit CIIO unu cnenuanibHOCTH
CIIO, obecrieunBaeTcs:

* BEIOOPOM Pa3JIMYHBIX TIOJXO/I0B K BBEICHUIO OCHOBHBIX TIOHSTHIA;

* (popMupoBaHMEM CUCTEMbI Y4eOHBIX 3aJlaHHii, oOecreuuBaromiux 3(QeKkTrBHOE OCy-
IIECTBJIEHUE BHIOPAHHBIX LEJIEBBIX YCTAHOBOK;

* oOoraIieHueM CIeKTpa CTHIIeH yueOHOMN AeATeNIbHOCTH 3a CUET COIJIacOBaHMS C BEIy-
IIMMHU €S TEIbHOCTHBIMU XapaKTEPUCTUKAMH BBIOPaHHOM npodeccun / cneruaibHOCTH.

[TpodunbHas cocTaBisoNIas OTpakaeTcs B TPeOOBAHUAX K MTOATOTOBKE 00yYarOIIUXCsI

B YaCTHU:

* 00111el cucTeMBbl 3HaHUI: cofep KaTeNIbHbIe TPUMEPBI NCIIOIb30BAHNS MATEMAaTHUYECKUX
UJEN U METOJIOB B MPOECCHOHATBHON JEATETHLHOCTH,

* YMEHUH: pa3Inyuue B ypOBHE TPEOOBAaHUH K CIOKHOCTH MIPUMEHSIEMBIX aITOPUTMOB,;

* MPAKTUYECKOTO MCIIOJIb30BaHMS IPHOOPETEHHBIX 3HAHUN W YMEHUI: WHANBUIYATEHOTO
y4eOHOT0 OMbITa B MOCTPOCHUM MAaTEMaTHUECKUX MOJeNeil, BBIMOJIHEHUH HCCIIEA0BATENbCKUX
MIPOEKTOB.

Taxum obpazom, peanusanus coaepx aHus yueOHOH TUCIUITIIMHBI OPUEHTHPYET Ha MPUO-
PHUTETHYIO POJIb IIPOLIECCYATbHBIX XapaKTEPUCTUK YUeOHOM paboThl, 3aBUCAIIUX OT MPOQHIISL PO-
(beccroHambHOr0 00pa30BaHMs, MOJIYUYEHHS ONBITA UCTIONBb30BAaHUS MATEMAaTHKH B COJIEpPIKATENb-
HBIX U MPO(EeCCHOHABHO 3HAYUMBIX CUTYalMSIX 0 CpPaBHEHHUIO ¢ (OpMaIbHO-yPOBHEBBIMU pe-
3yJIbTATUBHBIMH XapaKTEPUCTUKAMH 0OyUeHHS.

Copepxanue yueOHON NHUCHUIUIMHBI pa3paboTaHO B COOTBETCTBHM C OCHOBHBIMHU COZIEp-
KaTeIbHBIMH JJMHUSMU O0Y4YEHUSI MaTeMaTHKe:

* anreOpanyecKoi, BKIIOYAIOIIEeH CHCTEMAaTH3aIMIO CBEICHUI O YMCiIaX; N3y4eHNEe HOBBIX
1 000011eHNEe paHee H3YyYEeHHBIX Orepanuii (BO3BEJCHUE B CTENIEHb, U3BIICUEHUE KOPHS, Jorapud-
MHUPOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC U 00paTHBIE K HUM); U3yUY€HHUE HOBBIX BUJOB
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YHCIIOBBIX BBIPAXEHUN U (OPMYII; COBEPILICHCTBOBAHHUE MPAKTUUECKUX HABBIKOB U BBIYMCIUTEIb-
HOMW KyJIBTYpBI, paCIIMPEHHUE U COBEPLICHCTBOBAHKE alredpanyeckoro anmnapara, chopMHUpOBaH-
HOT'0 B OCHOBHOM IIKOJIE, U €T0 IPUMEHEHHE K PELLIEHUIO0 MAaTEMATUYECKUX U IPUKIIAHBIX 3a/1a4;

* TEOPETUKO-(DYHKIIMOHAIbHOM, BKJIIOYAIOIIEH CUCTEMATH3aLMIO U paclIMpeHe CBEICHUH
0 (YHKIHAX, COBEPIICHCTBOBAHUE I'Ppa)MUeCKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMHU HJICSIMH U
METOaMU MaTeMaTHYECKOIo aHajiu3a B 0O0beMe, MO3BOJIAIOLIEM MCCIEI0BATh 3JIEMEHTapHbIE
(GyHKLINYU U pemaTh MPOCTEHIINE TeOMETPHUECKUE, (PU3UYECKHE U IPYTHUe PUKIIAIHbIC 3a/1auu;

* IMHUY YPAaBHEHUH U HEPABEHCTB, OCHOBAHHOM Ha MOCTPOEHUH U UCCIIEJ0BAaHUH MaTeMa-
TUYECKUX MOJIENICH, TIepeCceKaroIIeiics ¢ anreOpandeckol U TEOPETHKO-PYHKIIMOHATBHON JINHU-
SMHU UM BKJIFOYAIOIEH pa3BUTHE U COBEPLICHCTBOBAHME TEXHUKHU alreOpandeckux rnpeodpazoBa-
HUH Ui pelieHus ypaBHEHUH, HEPABEHCTB M CUCTEM; (DOPMUPOBAHHH CHIOCOOHOCTH CTPOUTH U
UCCIIeI0BaTh MIPOCTEHIINE MaTEMAaTHYECKUE MOJISNIN IIPY PELIEHUHU IPUKIIaIHbIX 3a/1a4, 3a7a4 13
CMEXHBIX U CHEIUAIbHBIX JUCLMILUINH;

* TEOMETPUUYECKON, BKIIIOYAIOIIEH HAIJIAHbIE [TPEICTABICHHUS O IPOCTPAHCTBEHHBIX (u-
rypax M W3ydeHHe WX CBOMCTB, (JOPMHUPOBAHUE M PA3BUTHE MPOCTPAHCTBEHHOT'O BOOOpaKEHUS,
pa3sBUTHE CIIOCOOOB I'€OMETPHUECKUX M3MEPEHMUH, KOOPAUHATHOTO M BEKTOPHOI'O METOJOB JUIS
pelIeHrs MaTeMaTUYeCKUX U MPUKJIIAJAHbIX 33/1a4;

* CTOXACTUYECKOI, OCHOBAHHOM Ha pa3BUTHHU KOMOMHATOPHBIX YMEHUH, IPEJICTaBIEHUI O
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIET0 MUpa.

Pa3Butue copep:karenbHbIX JMHUN COMPOBOXKIAETCS COBEPILIEHCTBOBAHUEM MHTEIICKTY-
AJIbHBIX U PEUYEBBIX YMEHUN IIyTEM 00OrallleHusl MaTEMaTUYECKOTO S3bIKA, Pa3BUTHS JIOTHYECKOTO
MBILIICHUS.

Pa3nensl (Tembl), BKIIIOUEHHBIE B CO/IEP)KAHUE YU€OHOW JUCIMILIUHBI, SIBJSIFOTCS OOIIUMHU
JUIs Beex npoduieil npopeccuoHanbHOro 00pa3oBaHus U NpHU BceX 00beMax ydeOHOro BpeMEHH
HE3aBHCHUMO OT TOTO, SIBJISIETCA JIU yueOHas TuciuIuiiHa «MaremaTuka» 6a30Boi uiu npouib-
HOM.

B nmpumepHbIX TeMaTHYeCKHMX IUIaHAaX MpOorpaMMbl yd4eOHBIM MaTepual IpeJICTaBlIEeH B
bopme yepeayromerocsi pa3BepThIBAaHUS OCHOBHBIX COJIEpKATENbHBIX JIMHUHN (anredpanyecKkoi,
TEOPETUKO-(PYHKIIMOHAIBHON, YPaBHEHUH U HEPABEHCTB, '€OMETPUUYECKON, CTOXaCTHUECKOM),
YTO MO3BOJIIET THOKO UCIOIB30BaTh UX PACIIOIOKEHUE U B3aUMOCBS3b, COCTaBIATh Paboumii Ka-
JICHIAapHBIN IUIaH, MO-Pa3HOMY 4epeays yueOHble TeMbl (TJ1aBbl yueOHMKA), YUUTHIBasl MPOQUIIb
npodeccuoHaIbHOro oopazoBanus, cnenunduky ocauBaemoit npodeccun CIIO nnm cnenmanb-
Hoctu CIIO, rnyOuHy U3ydeHus! MaTepualia, ypoBeHb MOJTOTOBKHU CTYACHTOB IO MPEIMETY.

IIpeiaraemele B IpUMEPHBIX TEMAaTHUECKUX [IaHAX pa3Hble 00beMbl yUeOHOTO BpEMEHU
Ha U3y4EHUE OJTHOM U TOM K€ TeMbl PEKOMEHAYETCS UCII0JIb30BATh JUISl BHIOJIHEHUS Pa3INYHbIX
y4eOHbIX 3aJaHuil. TeM caMbIM pa3iIndus B TPEOOBaHUSX K pe3ybTaTaM 00ydeHHs MPOSIBATCS B
YpOBHE HABBIKOB 10 PEIICHUIO 3371a4 U OMBITE CaMOCTOATENbHON padoThl. M3yueHnue obieobpa-
3oBaTenbHON yueObHol auctumuimabel O/1Y.11 «Maremartuka: anredpa u Hauajga MaTeMaTHYECKOTO
aHaJIM3a; FTeOMETPH 3aBEPIIaeTCs MOBEACHUEM UTOTOB B (hOpMe dK3aMeHa B paMKax MPOMEXY-
TOYHOM aTTecTallMy CTyJIeHTOB B mpouecce ocBoeHus: ocHoBHOW OIIOII CIIO ¢ nmonydeHnem
cpemHero odmiero oopa3oBaHus.

1.2. MecTo y4eOHOI TMCHUIIIUHBI B Y4eOHOM IJIaHe
B npodeccuonanbHbIX 00pa3oBaTeNbHBIX OpraHU3alMAX, PEATU3YIOMIMX 00pa3oBaTelb-
HYIO porpamMmy cpenHero oouiero oopasosanus B npeaenax ocsoenus OIIOIT CIIO na 6a3e oc-
HOBHOTO 00111er0 00pa3oBanus, yueOHas nuciuminia O/1Y.11 «Matemartuka: anreOpa u Havana
MaTEeMaTHYECKOT0 aHaIN3a; TEOMETPHUs» HU3ydaeTcs B 00IIeo0pa3oBaTeIbHOM IHKJIE YIeOHOTO
wrana OIIOIT CITO na 6a3e 0CHOBHOTO 00IIero 00pa3oBaHMsl C MOJYYCHHEM CPEIHET0 OOIIEro
o0OpazoBaHwUsl.
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B yuebnbix mnanax ydeOnas aucuurummna OY.11 «Marematuka: anreOpa 1 Hayajna Ma-
TEMAaTUYECKOTO aHAJIN3a; TEOMETPHUS» BXOJUT B COCTaB OOMIMX MPO(UIBHBIX TUCIMILINH 00IIIe-
obpa3zoBarenbHoro nukia mis npodeccuit CI1O mnu cienmanprocTeit CITO cOOTBETCTBYIONIETO
npoduist mpodheccuoHaIbHOTO 00pa30BaHMS.

1.3. Pe3yJbTaThbl 0CBOEHHSI Y4€OHOM AU CHUNIMHBI

OcBoeHue coniepkaHus y9eOHOU TUCIUIUTMHBI «MaTtemarrka: anredpa u Hayajia MaTeMa-
TUYECKOTO aHaJu3a; FeOMETPHs» 00ecreynBaeT JOCTUKEHHE CTYICHTAMU CIEIYIOIIUX pe3yib-
mamoe:

* IUYHOCMHDBIX

—— ¢(hopMHPOBAHHOCTH MPECTABICHNN O MATEMATHKE KaK YHUBEPCAITBHOM SI3bIKE HAYKH,
CPEICTBE MOJIETUPOBAHUS SIBJICHUI U IIPOLIECCOB, UAEAX U METOJaX MAaTEMAaTUKH;

—— IMOHUMaHUE 3HAYMMOCTH MAaTeMAaTHUKH ISl HAyYHO-TEXHHUYECKOTO Iporpecca chopmu-
POBAHHOCTH OTHOIICHHSI K MATEMaTUKE KaK K YaCTH 00IIeUeI0BEYECKOI KyIbTYphl Uepe3 3HAaKOM-
CTBO C UCTOPUEN PAa3BUTHUS MATEMATUKH, IBOJIIOLIMEN MATEMATUUECKUX UIEH;

—— pa3BUTHUE JJOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPaKEHUs, alTOPUTMUYE-
CKOM KYJIbTYPBbI, KDHTUYHOCTH MBILIUICHUS Ha YPOBHE, HEOOXOAMMOM it OynyIiei mpodeccuo-
HAJIbHOW JAEATENBHOCTH, JUTS TPOAOIDKEHHS 00pa30BaHusl 1 caMOOOpa30BaHHUS;

—— OBJIQ/ICHHE MAaTEeMaTHYECKUMH 3HAHUSIMHU U YMEHUSAMU, HEOOXOJUMBIMU B IOBCEHEB-
HOW KHM3HU, JUII OCBOSHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIMH U TUCIUIUIAH Mpodec-
CHOHAJILHOTO [IUKJIA, /IS TOJTy4eHus: 00pa30BaHUs B 00JIACTAX, HE TPEeOYIOMUX YriayOIeHHON Ma-
TEMaTUYECKOU MOATOTOBKH;

—— FOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMo00pa30BaHUIO, Ha TIPO-
TSOKEHUM BCEU JKM3HU; CO3HATEIIbHOE OTHOIIEHUE K HETPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO
yCTenHoi npodeccuoHanbHON U 00IIeCTBEHHOU NesSTENbHOCTH;

—— TOTOBHOCTBH U CMOCOOHOCTh K CAMOCTOSITEIbHOM TBOPUYECKOW U OTBETCTBEHHOM Jiesi-
TEJIbHOCTH;

—— FOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHUKaMH B 00pa3oBa-
TeIbHOU, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIIeI0BaTENbCKOM, TPOEKTHOM U APYTUX BUAAX Je-
ATEIbHOCTH;

—— OTHOIIIEHHE K MPO(HECCHOHATBLHOM IeATEeIbHOCTH Kak BOZMOXKHOCTH Y4acTHsl B pelie-
HUU JTUYHBIX, OOIIECTBEHHBIX, TOCY/IAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX TTPOOIIEM;

* MemanpeomMemHbvix:

—— YMEHHE CaMOCTOSITEJIbHO ONPEAENIATh LENN JIEATEIbHOCTH U COCTABIIATH IJIAHbI Aes-
TEJIBHOCTH; CAMOCTOSITEIIbHO OCYILIECTBIIATh, KOHTPOIUPOBATh U KOPPEKTHUPOBATH JAESITEIBHOCTD;
WCTIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI I TOCTHXKEHUS MOCTABJICHHBIX LEJIEH U pealn3aiun
TUTAHOB JCSITENILHOCTH; BRIOMPATh YCIIEIIHBIE CTPATETUH B PA3IMUHBIX CUTYAIUsX;

—— yYMEHHE MPOJYKTUBHO OOIIAThCS M B3aMMOJEICTBOBATH B MIPOLIECCE COBMECTHOM Jiesi-
TETbHOCTH, YUUTHIBATH MO3UIUHN JAPYTUX YYACTHHKOB NEATEIHHOCTH, 3()PEKTUBHO pa3periarh
KOH(JIMKTHI;

—— BIIQJICHHE HABBIKAMU IMO3HABATEIbHON, y4eOHO-HCCIEA0BATEIHCKOM U TIPOSKTHOM Jesi-
TETLHOCTH, HAaBBIKAMH pa3perieHus mpoosieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIhHOMY
MOMCKY METOJIOB PEIICHMS MPAKTUYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJI0B TO3HAHMUS;

—— TOTOBHOCTbH U CIIOCOOHOCTH K CAMOCTOSITEIHFHON HH(OPMAITMOHHO-TTO3HABATEIILHOM J1e-
ATEIHHOCTH, BKJIIOYAsi YMEHHE OPUEHTHPOBATHCS B Pa3IMYHBIX MCTOUYHUKAX HH(OPMAINH, KPU-
TAYECKH OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO, MTOTYy4aeMYIO U3 PA3TUYHBIX UCTOYHH-
KOB;

—— BJAJICHUE SI3BIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, JOTUYHO M TOYHO M3J1aratb CBOXO
TOYKY 3PEHUS], UCII0JIb30BaTh a/ICKBATHHIE SI3bIKOBBIE CPE/ICTBA;

—— BJIaJIcHUE HaBBbIKAMH ITO3HABATEIbHON pedIeKCHH KaK OCO3HAHMSI COBEPILIAEMBbIX JICH-
CTBUM U MBICTUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHUH, T'PAHUIl CBOETO 3HAHUS U HE-
3HAHMS, HOBBIX TIO3HABATEIBHBIX 337a4 U CPEICTB IS UX JOCTHUKEHNUS,



7

—— LEJCYCTPEMIICHHOCTh B TIOUCKAX U MPUHSATUU PEIICHH, COOOPa3UTEIHLHOCTh U HHTYH-
U, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTaBICHUI; CIOCOOHOCTh BOCIIPUHUMATh KpPacoTy U
rapMOHHIO MUDA;

* NPEOMEMHBIX:

—— c(hopMHpOBAaHHOCTH MPEICTABICHUN O MaTEMATUKE KaK YaCTH MHUPOBOW KYJIbTYpHI H
MeCTe MaTeMaTHKU B COBPEMEHHOM UBUIN3AIUH, CIOCO0AX OMUCAHUS SIBJICHUH pealbHOro MUpa
Ha MAaTEMaTUYECKOM SI3BIKE;

—— c(hOPMHUPOBAHHOCTH MPEICTABICHUI O MAaTEeMAaTHUYECKUX MOHITHUSIX KaK Ba)KHEHIIUX
MaTEeMaTUYECKUX MOJIEIISIX, MO3BOJIIONIMX OMKUCHIBATh U M3y4aTh Pa3HbIC MPOLECCHl U SIBICHUS,
MOHMMAaHKE BO3MOKHOCTH aKCHOMAaTHYE€CKOI0 MOCTPOCHUSI MATEMaTUYECKUX TEOPUH;

—— BIIQJICHUE METOJaMU JI0Ka3aTeJIbCTB U AJITOPUTMOB PEILICHUS, YMEHUE UX TPUMEHSTh,
MIPOBOAMTD JJOKA3aTeNbHbBIE PACCYKACHUS B XOJ1€ PELICHUS 3a1a4;

—— BJIaJICHUE CTaHAAPTHBIMU MPHEMaMU PEUICHUS PAIlMOHAIBHBIX U UPPALUOHATIBHBIX,
MOKAa3aTeNbHBIX, CTETIEHHBIX, TPUTOHOMETPHUUECKUX YPABHEHHH M HEPABEHCTB, UX CHUCTEM; HC-
MOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX TPOrPAMM, B TOM YHCJIE JJIsI IOMCKA ITYTH PEIICHUS U WII-
JIOCTPALIUU PELICHUS] YPaBHEHHUI U HEPABEHCTB;

— c(OpMHUPOBAHHOCTH MPEJICTABICHUM 00 OCHOBHBIX MOHSATHUAX MAaTEMATHYECKOTO aHa-
JIN3a U UX CBOMCTBAX, BJaJICHUE YMEHHUEM XapaKTeprU30BaTh OBEACHNUE (PYHKIIHIA, UCIIOIb30BaHNE
MOJIYYCHHBIX 3HAHUM JIJIs1 OMTMCAHUs U aHAIN3a PEATbHBIX 3aBUCUMOCTEH;

—— BJIaJICHUE OCHOBHBIMH MOHATUSAMU O TUIOCKHUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
durypax, uX OCHOBHBIX CBOWCTBaX; CHOPMUPOBAHHOCTh YMEHHUS PACIIO3HABATH T€OMETPUUICCKUE
burypsl Ha yepTex)ax, MOJIEISIX U B PEAIbHOM MHUpPE; MPUMEHEHHE U3y4YEeHHBIX CBOHCTB reOMeT-
pudeckux Guryp u GopMya ULl PEIICHUS TEOMETPHUSCKUX 3a/1a4 U 3a7a49 C MIPAKTUICCKUM CO-
JepKaHUEM;

— c(hopMUPOBAaHHOCTH MPEACTABICHUH O MPOIECCaX U SBJICHUSIX, UMEIOIIHNX BEPOSITHOCT-
HBII XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHPE, OCHOBHBIX MOHATHUSX 3Jie-
MEHTapHOW TEOPUH BEPOSITHOCTEH; YMEHHI HAXOJIUTh U OLICHUBATh BEPOSITHOCTH HACTYIUJICHUS
COOBITHIA B TPOCTEHIINX MPAKTUYECKUX CUTYALUIX U OCHOBHBIE XaPaKTEPUCTUKU CITYYalHBIX Be-
JTUYWH;

—— BJIQJICHUE HABBIKAMHU HMCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IMPHU peliie-
HUU 3a]1a4.
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2. COAEP) KAHUE YUYEBHOM JUCHUITIUHBI
2.1. TemaTuyeckuii NJIaH U cojep:kanue yuyeoHoi nucuumiunbl OY.16 «Mare-
MAaTHKAa: ajredpa u Ha4YaJla MATEMATHYECKOI0 AHAJIHN3a; TeOMeTPUs)

Koaun4yecTBO 4acoB Ha

pasze
Aynmu- Camocro-
HaumeHnoBaHnue pa3aesa Tembl pa3zaena
TOpHasi | fAITeJIbHas
paodora, padora,
yac yac
BBeaenune 2
Pa3nen 1. YUCJOBBIEU | 8 Tema 1.1 [leiictBuTenbHble yncia. Yuc-
PAIIMOHJIBHBIE BBIPA- JIOBBIC BBIPAKCHUS
KEHMS 8 Tema 1.2 PanuoHanbHBbIC BEIPAXKCHUS
Pa3pnen 2. ®YHKIIUN 8 Tewma 2.1 ®yHkuus, €€ CBONCTBA U Ipa-
¢buk
8 Tewma 2.2 IIpeobpa3zoBanus rpaduxos
byHKIMI
10 Tema 2.3 KopeHb HaTypaibHON CTEIICHU
8 Tema 2.4 Crenennas QyHKIHS
8 Tewma 2.5 IlokazatenbHas pyHKINS
8 Tema 2.6 Jlorapudmuyeckas GyHKIuS
Pa3nea 3. IPSIMBIE U 8 1 Tema 3.1 [TapamnenbHOCTb NPSAMBIX U
NJIOCKOCTMU B ITPO- IUIOCKOCTEN
CTPAHCTBE 8 1 Tema 3.2 [lepnieHIUKYISIPHOCTD MPSAMBIX
U IJIOCKOCTEH
Pa3nea 4. BEKTOPBHI M 8 1 Tema 4.1 JlexapToBa cucreMa KOOpAH-
KOOPIUHATBI HaT B IPOCTPAHCTBE
8 1 Tema 4.2 BekTopsl B IpOCTpaHCTBE
Pa3zngen 5. TPUTOHO- 10 Tema 5.1 Tpuronomerpudeckas (yHK-
METPUA 110581
12 Tema 5.2 TlpeoOGpazoBaHue TPUTOHOMET-
pPUUYECKUX BbIpRXKEHUI
12 Tema 5.3 Tpuronomerpuyeckue ypaBHe-
HUS
Pa3nes 6. HAYAJIA MA- 10 1 Tema 6.1 Teopus npenenon
TEMATHYECKOTI'O AHA- | 10 1 Tema 6.2 IlpousBoaHas
JIH3A 10 1 Tema 6.3 OmnpeneneHHbI HHTErpa
Pa3znen 7. MHOTOTPAH- | 8 1 Tema 7.1 MHoOrorpaHHUKH
HURH HKPYLJIBIE TEAA 8 1 Tema 7.2 Tena BpaieHus
8 Tema 7.3 OObembl TN
Pa3nen 8. KOMBUHATO- | 8 Tema 8.1 Crarucruka
PHKA, CTATUCTHKA H 8 Tema 8.2 KomOunaropuka
TEOPHUS BEPOSITHO-
CTEU 8 Tema 8.3 Teopust BeposiTHOCTEH
Pa3nen 9. YPABHEHUS U | 12 Tema 9.1 Pemenue ypaBHeHMI U Hepa-
HEPABEHCTBA BEHCTB
10 Tema 9.2 Pemienue cucrem ypaBHEHHN U
HEPaBEHCTB
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3. XAPAKTEPUCTUKA OCHOBHbIX BUJIOB
YYEBHOU JEATEJBbHOCTHU CTYJAEHTOB

HaumenoBanue pasjiesia/TeMbl

Buabl yueOHbIX neiicTBHi

BBeaenue

O3HakoMJIEHHE C POJIbIO MATEMATUKHU B HAYKE, TEXHUKE, IKOHO-
MHUKE, UH(POPMAIIMOHHBIX TEXHOJOTUSX U IMPAKTUYECKOU Jes-
TeabHOCTH. O3HAaKOMIICHHE C LIETISIMU U 3aJjauaMU U3y4CHUs Ma-
TeMaTuku npu ocBoeHuu npodeccuit CIIO u cnenuanbHOCTEH
CIIO

AJITEBPA

Pa3BuTne moHATHS 0 YHCJIE

Brinonnenue apudmernyeckux AeWCTBUN HAJ YUCIAMH, COUETas
YCTHBIE U TUCbMEHHBIC PUEMBI.

Haxoxaenue npuOnmKeHHBIX 3HAYEHUH BEJTMYMH M IMOTPEIIHO-
CTel BBIYUCICHUHN (20COJIIOTHOM M OTHOCHTEIIBHOM); CPAaBHEHHE
YHCIIOBBIX BBIPAKECHU.

Haxosxnenne ommbok B mpeoOpa3zoBaHUAX U BEIUUCICHUSAX (OTHO-
CHUTCSI KO BCEM MyHKTaM MPOTrPaMMbl)

KopHuu, crenenu, jorapugmsl

O3HaKOMJIEHHE C TOHSTHEM KOPHS N-i CTENIEHU, CBOMCTBAMH pa-
JIMKaJOB U IIPABWJIAMU CPABHEHUS KOPHEH.

DopMyJIMPOBAHUE OTPENICTCHHS KOPHS U CBOWCTB KOpHEN. BhI-
YHCJICHUE U CPAaBHEHUE KOPHEW, BBIIIOJIHEHUE NTPUKUIKU 3HAYE-
HUS KOPHSL.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIpaKE€HHM, coaep-
KAIIMX PaIUKaIIbI.

BrinonHenue pacueToB 1o ¢popmysiaM, CoAepKaLUM pauKaibl,
OCYIIECTBIISSE HEOOXOJUMbIE TIOJICTAHOBKH U MpeoOpa3oBaHUsl.
Omnpenenenne paBHOCWIBHOCTH BBIPQXKEHHUN C pagukainamu. Pe-
LIEHUE UPPALMOHATIBHBIX YPAaBHEHUM.

O3HaKOMJIEHHME C MOHATUEM CTENIEHU C JEHCTBUTEIBHBIM IOKa-
3aTenem.

HaxoxxaeHue 3HaueHUH CTENeHH, UCTIONIb3Ys TPU HEOOXOIMMO-
CTH MHCTPYMEHTAJIbHBIE CPEJCTBA.

3anuchlBaHUE KOPHS N-il CTENeHM B BHUJIE CTENEHH C JPOOHBIM
MOoKa3aTeeM u Ha00O0pOT.

DopMynMpOBaHHUE CBOMCTB CTENEHEN. BrIunciaenue cTeneHei ¢
paloOHaIBHBIM ITOKA3aTENIEM, BBIIIOJHEHUE TPUKHUIKY 3HAYECHUS
CTEIIEHU, CPABHEHUE CTEIICHEH.

[IpeoOpa3oBanre YUCIOBBIX U OYKBEHHBIX BBIpAKEHUH, coaep-
JKaIIUX CTENEHU, IPUMEHsIs CBOMCTBA. Pelenune nokazareabHbIX
YPaBHEHUM.

O3HaKkoMJIEHHE C TIPUMEHEHNEM KOPHEW M CTENIEHEW ITPU BBIUHUC-
JIEHUHU CPEIHMX, JICJIEHUN OTPE3Ka B «30JI0TOM CEUYEeHHUMW». Pere-
HUE NPUKJIATHBIX 33124 Ha CJIOKHBIE TPOLIEHTBI

IIpeoOpa3oBanue ajnredopanye-
CKHX BBIPAaKeHHUH

Brinonnenue npeoOpa3zoBaHuil BeIpakeHUN, TpUMeHeHue ¢op-
MYJI, CBSI3aHHBIX CO CBOMCTBAMU CTETICHEH U JTIOTapu(MOB.
Omnpenenenue 00JaCTH AONYCTHUMBIX 3HA4YE€HUH Jorapupmuye-
CKOTo BbIpakeHusi. Penienue norapuMuyecknx ypaBHEHUH

OCHOBbI TPUTTOHOMETPUUN
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OcHOBHBIE IOHATHSA

N3ydyeHne paguaHHOrO METOAA U3MEPEHHs YIVIOB BPALICHUS U
UX CBSI3U C TpaslycHON Mepoil. I300paskeHue yrioB BpalleHUs Ha
OKPY’KHOCTH, COOTHECEHHE BEIUYMHBI YIja C €ro pacIojoke-
HueM. DopMylIMpOBaHUE OINPEACICHUM TPUTOHOMETPUUECKUX
(GyHKUIMH U1 YTII0B IOBOPOTA U OCTPBIX YIIIOB IPSIMOYTOJIBHOTO
TPEYroJbHUKA U 00BSICHEHUE UX B3aUMOCBSI3U

OcHOBHbIE TPUTOHOMETPUYECKHUE
TOXKIeCTBa

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKIACCTB JJIS
BBIYHCIICHUS 3HAYCHUN TPUTOHOMETPHUYECKUX (PYHKIIHIA MO O1-
HOU U3 HUX

IIpeoGpa3oBanus mpocreimmx
TPUTOHOMETPHYECKHX BbIpaske-
HUH

W3yuenmne 0CHOBHBIX (POPMYIT TPUTOHOMETPUH: POPMYJIBI CIIO-
KEHUS, yJIBOCHHS, TIPEOOPa30BaHUs CYMMBI TPUTOHOMETpHYE-
CKuX (DYHKIMHA B IPOU3BEICHUE U IPOU3BEICHUS B CYMMY H
MPUMEHEHHE TPU BBIYUCICHUU 3HAYCHUS! TPUTOHOMETpHUYE-
CKOT'O BBIPA)KEHUS M YIIPOILICHHS €TO.

O3HaKOMJICHHE CO CBOMCTBAaMU CHUMMETPHH TOYEK Ha eANHUY-
HOI OKPY>KHOCTH M TPUMEHEHHE UX JJISl BBIBOJIA (POPMYIT ITPH-
BE/ICHHSI

IIpocreiime TPUrOHOMETPHYE-
CKHe YPABHEHHS] U HEPABEHCTBA

Pemenue no ¢opmynaMm M TPUTOHOMETPUUYECKOMY KPYTY IpoO-
CTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUM.

[IpumeHeHHne oOLIMX METOJOB pelleHHsl YpaBHEHUH (mpuBese-
HHUE K JINHEHHOMY, KBaIpaTHOMY, METOJI Pa3JIOKEHUS HA MHOXKH-
TEJIM, 3aMEHbl MEPEeMEHHOM) MpH pElIeHUH TPUTOHOMETpHYe-
CKHMX ypaBHECHMM.

YMeHue 0TMeUaTh Ha Kpyre peleHus IpOCTENIINX TPUTOHOMET-
pUYECKHX HEPABEHCTB

APKCHHYC, apDKKOCHHYC,
apPKTAHIeHC YHc/Ia

O3HakoMIIeHHE C TOHATHEM OOPATHBIX TPUTOHOMETPUYECKUX
GyHKIU.

H3yyenue onpezeneHui apkCUHyca, apKKOCUHYCa, apKTaH-
reHca 4uciia, popMyJInpoBaHUE UX, N300pakeHNe Ha eIUHUY-
HOM OKPY>KHOCTH, IPUMEHEHUE NIPU PELIEHUN YPABHEHHM

®YHKIIUUN, UX CBOMCTBA Y TPAGUKH

DYyHKIHH.
IlonsiTHE 0 HENMPEPBLIBHOCTH
byHkumnu

O3HaKOMJICHHE C TIOHATHEM TMEPEMEHHOH, pUMEpaMH 3aBUCH-
MOCTEH MeX1y epeMEHHBIMH.

O3HaKOMJICHHE C IOHATHEM rpaduka, onpeesieHue MPHHAIIICK-
HOocTH Toukd Tpaduky (ynkuuu. Onpenenenue mno Qopmyne
MpoCTeHIIel 3aBUCUMOCTH, BUJa ee rpaduka. BeipaxkeHue mo
dhopmyne oTHON IEpeMEHHOM Yepe3 Ipyrue.

OzHakomyeHue ¢ ompeneneHueM (yHkuuu, GopmynupoBaHue
ero. Haxoxpaenue oGmactu ompeneneHus U 00JacTH 3HAYECHUN

byHKIIMHN

CpoiicTBa QpyHKIHH.
I'padmyeckas uHTeprperanus.
IIpumeps! PyHKIHOHAIBHBIX 3a-
BHCHMOCTEH B peaJIbHbIX NpoLec-
cax M AABJICHUAX

O3HakomJIeHHE ¢ IpuMepaMi (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH
B peaJIbHBIX MpOLEccax U3 CMEXHBIX TUCIUIUINH.
O3HaKOMJIEHHE C JOKA3aTEIbHBIMH PACCY X IECHUIMU HEKOTOPBIX
CBOMCTB JINHEWHOM M KBapaTUYHOW (YHKIIMIA, TPOBE/IEHUE UC-
CJIeZIOBAaHMS JIMHEHHOHN, KYCOUHO-JIMHEHHOH, ApOOHO-IMHEHHOI
U KBaJpaTU4YHON (QyHKIMH, mocTpoeHue ux rpaduxos. Iloctpo-
eHre u ureHue rpaduxoB QpyHkiuil. MccnenoBanue QyHKIUH.
CocraieHue BUJOB (QYHKIMHN 110 JAHHOMY YCJIOBHIO, pEILICHHE
3a/1a4 Ha HKCTPEMYM.

Brimonnenue npeobpazoBanuii rpaduka GyHKIHH
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OopaTHble GyHKIUM

N3yuenne nousaTHs 0OpaTHONW (YHKIMH, OTpENeICHUE BUIA U
noctpoeHue rpaduka oopaTHoil GyHKIMHM, HAXOXKAECHUE ee 001a-
CTHU ompefeneHust U obsactu 3HaueHui. [IpumeHeHne cBOMCTB
(GyHKIMH TPU UCCIIECOBAaHUM YPAaBHEHUU W PELICHUU 337134 Ha
IKCTPEMYM.

O3HaKOMJICHHE C TIOHITHEM CJI0XKHON (PYHKIUHU

CreneHHble, IOKa3aTe1bHbIE, J10-
rapumuyeckue 1 TPUTOHOMeT-
puyeckne QyHKIUM.

OOpaTHbIe TPUTOHOMETPUYECKHE
GyHkumnu

Brruucnenue 3naueHuit yHKIHUMA 110 3HAYCHUIO apTyMEHTA.
Omnpenenenue MONI0KEHUSI TOUYKH Ha rpaduke Mo ee KOopaAnHa-
TaM U Ha00OpoT.

Hcnonp3oBanue CBOMCTB (YHKIUI Ui CpaBHEHMS 3HAUCHHIA
cTeneHeu u jorapudmos.

[Toctpoenne rpaduKoB CTENIEHHBIX U JOTapUPMHUYECKIX (PYHK-
HH.

Pemenune noka3zatenbHBIX U JIOTapU(MUIECKUX YPAaBHEHUH U He-
PaBEHCTB 10 U3BECTHBIM AJITOPUTMAM.

O3HakOMJIEHHE C IIOHSTHEM HENPEPHIBHOM NEpUOANYECKON
¢byHkuuu, GopMyIMpOBaHUE CBOMCTB CHHYCAa U KOCHHYCA, IO-
CTpOEHHE UX TpapUKOB.

O3HakoMJICHHE C MTOHATHEM TapMOHUUYECKUX KOJieOaHul U npu-
MepaMM FrapMOHMYECKUX KOJIEOaHUH 11l OTIMCAHUS POLIECCOB B
¢busuke u Ipyrux o0JIacTSIX 3HAHUS.

O3HakoMIICHHE C IOHATHEM Pa3pBIBHOM MEPUOIUIECKON (HyHK-
Uy, (GOpMyJIHpPOBaHUE CBOWCTB TaHINe€HCa M KOTAHIEHca, I0-
CTpPOEHHE UX TPaUKOB.

[IpumeHeHne cBOMCTB (DYHKUMN 7151 CPaBHEHUS 3HAYEHUHN TpHU-
TOHOMETPUYECKUX (DYHKUUMN, pEerIeHHUs TPUTOHOMETPUUECKUX
YPaBHEHHUH.

[Toctpoenue rpa¢ukoB OOpaTHBIX TPUTOHOMETPUUYECKUX (DYHK-
LU U ompeieNnieHue 1o rpadukaM ux CBOKUCTB.

Brinonnenue npeoOpa3oBanusi rpagKoB

HAYAJIA

MATEMATHYECKOI'O AHAJIN3A

ITociaexoBaTeLHOCTH

O3HakOMJIEHHE C TIOHATHEM YHUCIIOBOM IOCIEN0BATEIBHOCTH,
crioco0amH €€ 3a/1aHusl, BBIYUCIICHUSIMH €€ YJICHOB.
O3HaKOMJIEHHE C IOHSATHEM IIPEJIENA MTOCIEN0BATEIBLHOCTH.
O3HaKOMJIEHHE C BBIYMCICHHUEM CyMMbl O€CKOHEYHOI'O YHUCIIO-
BOT'O psAJia Ha IPUMEPE BBIYMCIIEHUSI CyMMbI O€CKOHEYHO YObIBa-
IOLIEH TEOMETPUYECKON IIPOTPECCUU.

Pemenue 3anau Ha npuMeHeHUE (GOPMYITBI CYMMbI OECKOHEUHO
yOBIBaIOIIEH reOMETPUUECKOI Tporpeccuu

IIpousBoaHas U ee IpUMEHEHUE

O3HaKOMJIEHHE C IOHSITHEM IIPOU3BOJHOM.

N3ydyenne u popmynupoBaHue ee MEXaHUYECKOTO U F€OMETpHU-
YECKOr'0 CMbICIA, U3YUYEHNE aJTOPUTMA BBIUYUCIIEHUS POU3BO/-
HOM Ha NpUMEpE BBIUMCIEHUS MIHOBEHHOW CKOPOCTH M YIJIO-
BOT0 KO3 UIMEHTa KacaTeIbHOM.

CocrapneHnre ypaBHEHUS KacaTeJIbHOW B 00IIIEM BHJIE.
YcBoenue npaBuil AuddepeHurpoBaHus, TabIUIBl TPOU3BOI-
HBIX 3JIEMEHTapHBIX (DYHKIMH, TpuMeHeHue s quddepenim-
poBaHus GYHKLUH, COCTaBICHUS yPaBHEHUS KacaTeIbHOM.
N3yuenue teopem O CBSI3U CBOMCTB (DYHKIIMHM W TIPOM3BOTHOM,

(hopMyIHpOBKA HX.
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[IpoBeaeHue ¢ MOMOIIBIO MPOU3BOIHON HCCaeAOBaHUS (PYHK-
IIUH, 3a1aHHOH (popMyIoi. Y CTaHOBICHHE CBSI3H CBOMCTB (DYHK-
LMY ¥ IPOU3BOJIHOM 1O UX rpaduKam.

[IpuMeHeHne IPOU3BOIHON [T pELICHUS 3a1a4 Ha HaX0KJICHUE
HauOOJIbIIET0, HAUMEHBILIETO 3HAYEHUS U Ha HAXOXJACHUE IKC-
TpemymMma

IlepBooOpa3Hasi 1 MHTErpaJ

O3HakoMJIEHHE C MOHATHEM MHTErpajia u nepBooOpa3HoM.
N3ydenue npaBuiia BIYUCIEHUS IEPBOOOPA3HON U TEOPEMBI
Herorona-JleliOauma.

Pemienue 3a1ay Ha CBsI3b IEPBOOOPA3HOM U €€ IPOU3BOJHOM, BbI-
YHCIeHUE TIEpBOOOPA3HON AJIs JaHHON (QYHKLIUU.

Pemienue 3a1a4 Ha TpUMEHEHUE UHTETPaIa JUIs BBIYUCICHUS (Hu-
3MYECKHX BEJIMYMH U IIouaien

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUsI H CHCTEMbI
YPaBHeHHUil

HepaBencrBa u cucreMbl Hepa-
BEHCTB C ABYMA

nepeMeHHbIMHU

O3HaKOMJICHHE C TPOCTEHIIIMMHU CBEICHUSIMHU O KOPHSX anredpa-
WYECKUX YPAaBHEHUH, MOHATUSAMU HUCCIIEIOBAHMUS YPAaBHEHUU U
CUCTEM ypaBHEHUM.

N3ydyeHue Teopun paBHOCUJIBHOCTH YpaBHEHHUH U €€ IPUMEHE-
Hus. [loBTOpeHHe 3amucu penieHus CTaHAApTHBIX YPaBHEHH,
IpUEMOB IpeoOpa30BaHUsl ypaBHEHHUH JUIsl CBEIEHHUS K CTaH-
JApTHOMY YPaBHEHMIO.

Pemenne panuoHanbHbIX, HPPALMOHAJIBHBIX, IIOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHHU U CHCTEM.

Hcnonb3oBanue CBOMCTB M Tpa@ukoB (DYHKIMHA A pelieHust
ypaBHeHUH. [I0BTOpEHHE OCHOBHBIX IPUEMOB PEILICHUS CUCTEM.
Pemienue ypaBHeHUH ¢ MPUMEHEHHEM BCEX IPUEMOB (pasiioxe-
HHsSI Ha MHOKHTEJM, BBEICHHSI HOBBIX HEU3BECTHBIX, ITOJACTA-
HOBKH, Ipa)u4ecKoro MeTo/1a).

Pemenne crucreM ypaBHEHUH ¢ IPUMEHEHHUEM Pa3jIMYHBIX CIIO-
co6oB. O3HakoMJIeHHE ¢ OOIIMMHU BOIPOCAaMM PELIeHHs Hepa-
BEHCTB U UCIOJIb30BaHNE CBOMCTB U I'pauKOB QYHKIIHHI IpU pe-
LICHUU HEPABEHCTB.

PemreHne HepaBeHCTB M CHCTEM HEPABEHCTB C IIPUMEHEHUEM
pa3IUYHBIX CLIOCOOOB.

[IpuMeHeHne MaTeMaTHYECKUX METOIOB JUIS PELIEHUs COJIepKa-
TEJNbHBIX 33J1a4 U3 PA3IMYHBIX 00JIacTell HAyKU U MPaKTUKU. 1H-
TEPIPETUPOBAHUE PE3YJIBTATOB C YUYETOM PEAIBHBIX OrpaHUYe-
HUM

3JEMEHTHBI KOMBUHATOPUKH, TEOPUHM BEPOITHOCTEN U CTATUCTHKHA

OcCHOBHBIC IOHATHSA
KOMOMHATOPUKH

N3ydenne npaBuiia KOMOMHATOPUKH U TIPUMEHEHUE MPHU pellie-
HUM KOMOMHATOPHBIX 3a]1a4.

Perienne koMOMHATOPHBIX 3a]1a4 METOJIOM Iepedopa u 1o mpa-
BUJTY YMHOXEHHUSI.

O3HaKOMJICHHE C MOHSATUSIMU KOMOMHATOPUKH: pa3MEIEHUSIMH,
COUYETaHMSIMU, IIEPECTaHOBKAMU U pOpMyJIaMH JUIsl UX BbIYHCIIE-
HUSL.

OO0bscHeHne U TpuMeHeHne GopMYyJI ISl BBIUMCICHUS pa3Melle-
HUM, IEPECTAaHOBOK U COYETAaHUN IIPU PEILLECHUH 3a/1a4.
O3znakomienue ¢ 6uaomoM HeroToHa m TpeyronmpbHukKoM Ilac-
Kaysg. PelieHne npakTHUecKuX 3a7ad ¢ UCIOIb30BAHUEM TOHS-
TUH U IpaBUJI KOMOMHATOPUKHU
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JJIeMeHThI TEOPUH
BEPOATHOCTEM

N3ydeHue Ki1acCUYecKoro onpeaesieHus BEPOSITHOCTH, CBOWCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEH.

PaccmoTrpenue npumepoB BBIYUCIIEHUS BEPOSITHOCTEN. Pelenne
3a]a4 Ha BBIUYMCIIEHUE BEPOSATHOCTEH COOBITHI

IIpencraBiienne JaHHBIX
(TaGunbl, TUATPAMMBI, I'Pa-

Ppuxn)

O3HakoMJIEHHE C IPEACTAaBICHUEM YHMCIOBBIX JIaHHBIX U UX Xa-
pakTepucTukamu. Perenne npakTuyeckux 3agad Ha 00paboTKy
YHCIIOBBIX JAHHBIX, BBIYMCIEHUE X XapaKTEPUCTHK

I'EOMETPUS

IIpsiMbie U MJIOCKOCTH
B MPOCTPAHCTBE

@dopMyIMpOBKAa M NMPUBEACHUE J10KA3ATEIbCTB IIPU3HAKOB B3a-
HMMHOTO PAcIIOIOKEHHS PAMBIX U IUIOCKOCTeH. PacriozHaBanne
Ha 4YepTekax U MOJAEIAX Pa3IMYHbIX CIIy4aeB B3aUMHOIO pacro-
JIO)KEHUS TPAMBIX M IUIOCKOCTEH, apryMEHTHPOBAHHME CBOMX
CYXKJICHUU.

DopMyIupoOBaHUE ONpPENEICHUH, IPU3HAKOB U CBOWCTB Mapall-
J€NIbHBIX U MEPIEHAUKYISPHBIX IUIOCKOCTEH, IBYTPAHHBIX U JIU-
HEWHBIX YIJIOB.

BoinonHeHue mocTpoeHusl yriaoB MeXAY NPSMbIMH, MPSMOU U
IJIOCKOCTBIO, MEXK]Y IJIOCKOCTSMU II0 OIIMCAHMIO, U PACIIO3HA-
BaHUE UX Ha MOJIEIISIX.

IIpuMmeHeHne NPU3HAKOB U CBOMCTB PACIIONIOXKEHUS IPSIMBIX U
IIJIOCKOCTEM MPHU PELICHUM 3a7a4.

N300pakeHne Ha pUCYHKaxX W KOHCTPYUPOBaHHE Ha MOJENAX
MEPIEHIUKYJIIPOB U HAKJIOHHBIX K IJIOCKOCTH, MPSAMBIX, Mapa-
JIENIBHBIX TUIOCKOCTEH, YIJIOB MEXIY NMPSIMOW M IUIOCKOCTBIO U
000CHOBaHNE NTOCTPOEHUSI.

Pemenune 3amauy Ha BBIUMCICHME TIE€OMETPUYECKHX BEIHYHH.
OnuceIBaHKE PAaCCTOSHUS OT TOUKH /10 IUIOCKOCTH, OT MPSIMOM J10
IJIOCKOCTH, MEXAY IUIOCKOCTSIMHM, MEXIY CKPEUIUBAIOLIUMUCS
MPSIMBIMHU, MEX]Ty TPOU3BOJILHBIMU (PUTypaMu B IPOCTPAHCTBE.
@opMyIMpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PaccTo-
SIHUSIX (TEOpeM CyILeCTBOBAHUS, CBOWCTBA).

N300pakeHne Ha yepTexax U MOJIEIAX PAcCTOSHUS U 000CHOBA-
HUE CBOUX CyJeHuil. OnpeneneHne U BbIYMCIEHUE PACCTOSHUN
B npocTpaHcTse. [Ipumenenne Gopmyn u TeopeM IIaHUMETPUH
JUISL peIeHus 3a/1a4.

O3HakOMJIEHHE C TIOHATHEM MapajliIeIbHOTO MPOEKTUPOBAHUS U
ero coiictBamu. DopMyaMpoBaHUE TEOPEMBI O IUIOLIAN OPTO-
TrOHAJbHON MPOEKIIUHU MHOTOYTOJIbHUKA.

[Tpumenenue Teopuu A1t 000CHOBaHMS IIOCTPOCHUH U BBIUHUCIIE-
HHAW. APryMEHTUPOBAHUE CBOMX CYXKJICHHM O B3aUMHOM pacIo-
JI0’KEHUU MPOCTPAHCTBEHHBIX (QUTYP

MHororpaHHuKu

OnucaHue U XapakTepUCTUKA PA3IMYHBIX BHI0B MHOTOT'PaHHHU-
KOB, TIEPEYUCIICHUE NX AIEMEHTOB M CBOWCTB.

N300pakeHre MHOTOTPAaHHUKOB U BBIMIOJIHEHUE MMOCTPOCHUS HA
M300paKEHUSX U MOJIEIISIX MHOTOTPAaHHUKOB.

Brluucnenue MTMHEWHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEH-
HBIX KOH(QUTYpaLUsIX, ApTYMEHTUPOBAHNE CBOUX CYXJACHUIA.
XapakTepucTuka U U300paKEHHE CEYCHHS, Pa3BEPTKU MHOTO-
TPaHHUKOB, BBIYUCIICHUE TUIONIAJIEH TOBEPXHOCTEM.
[TocTpoenue npocrelmmx cedyeHui Kyba, MpU3Mbl, TUPAMUBL.
[Ipumenenne GakToB U CBEJCHUHN U3 INIAHUMETPHUH.




14

O3HakoMJICHHE C BUJAMHA CUMMETPHI B MMPOCTPAHCTBE, (OPMY-
JIMPOBAHUE OIPEIEICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMET-
puHU Tel BPALLEHHUs U MHOIOTpaHHUKOB. [IprimMeHeHue cBOWCTB
CUMMETpUU TIpHU pellieHny 3a1ad. Mcnonap3oBaHue npuoOpeTeH-
HBIX 3HAHUH JJI UCCIIEIOBAHUS U MOJIEIMPOBAHUS HECIIOKHBIX
3aJa4. I/I306pa)KeHI/Ie OCHOBHBIX MHOT'OI'PaAHHHUKOB W BBIIIOJIHC-
HHE PUCYHKOB 110 YCJIOBHSIM 3aJ1a4

Tes1a M IOBEPXHOCTH
BpallleHHs

O3HakoMJIeHHE C BUJAMH Tell BpalleHus, GopMynnpoBaHue ux
ONPECIICHUN U CBOMCTB.

dopMyIupoBaHHE TEOPEM O CEUEHHUH IIapa MIOCKOCTHIO U IJI0C-
KOCTH, KacaTelabHOH K cdepe.

XapakTepucTiKa U H300pakeHre Tell BPALICHUs, X Pa3BEPTKH,
CEUeHHMs.

Pemenne 3amad Ha TOCTPOCHHME CEUYEHWH, BBIYMCICHHE JUIWH,
paccrosiHUH, yrioB, miouianeil. IIpoBeneHue noka3arenbHbBIX
pacCyXKIECHHI IPU PEIICHUU 3a/1a4.

[IpuMeHeHHEe CBOICTB CUMMETPUU IIPU pEILICHUH 33/1a4 Ha Teja
BpaIleHHsI, KOMOWHAIHIO TEIL.

N300pakeHre OCHOBHBIX KPYTJIbIX T€J U BBIIOJHEHUE PUCYHKA
10 YCJIOBHIO 33]]a91

HN3mepenust B reomerpuu

O3HakoMJIEHHE C MOHATUAMH IUIOLAIU U 00beMa, aKCHOMaMHU

U CBOMCTBAaMH.

Pemienue 3amau Ha BBIYMCIIEHUE IJIOUIAJEH IUIOCKUX (QUIYp C
MPUMEHEHHEM COOTBETCTBYIOIINX (OpMYIT U (PaKTOB U3 TIAHU-
METpPHH.

N3ydyeHne TeopemM 0 BBIYMCIEHUN 00BEMOB IIPOCTPAHCTBEHHBIX
TeJI, pelIeHue 3a1a4 Ha MpUMeHeHHe GopMys1 BBIYUCICHHS 00b-
€MOB.

W3yuenune Gopmyi 1 BBIUMCIIEHUS IUIOLIa/Iel MOBEPXHOCTEH
MHOTOTPaHHUKOB U T€J BPAICHHUS.

O3HaKOMJIEHHE ¢ METOJOM BBIYMCIIEHUS TUIOIIAIN [IOBEPXHOCTH
cdepsl.

Pemenue 3agad Ha BBIYMCIEHUE IUIOLIALEH MTOBEPXHOCTU IIPO-
CTPaHCTBEHHBIX Tell

KOOpI[I/IHaTLI U BEKTOPLI

O3HakoMJIEHHE C IOHATUEM BekTopa. M3yueHue nexapToBoii cu-
CTEMbl KOOpJIUHAT B MPOCTPAHCTBE, MOCTPOCHHUE MO 3aJaHHBIM
KOOpJAMHATaM TOYEK U IUIOCKOCTEH, HaX0XkI€HNE KOOPAUHAT TO-
YeK.

HaxoxxaeHue ypaBHEHUI OKPY>KHOCTH, Cepsl, TUIOCKOCTH. BbI-
YHCIIEHUE PACCTOSIHUM MEX1Yy TOUKaMHU.

N3ydyeHne CBOICTB BEKTOPHBIX BEIMYWH, MPABUI Pa3IOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABUJI HAXOXKJIEHUS
KOOpJAMHAT BEKTOpa B IPOCTPAHCTBE, IIPABUJI IEUCTBUIN C BEKTO-
pamHu, 3a/JaHHBIMH KOOpJIMHATaAMHU.

[IpumeHeHne Teopuu NpHU PELICHUH 3a/1a4 Ha JEHCTBUS C BEKTO-
paMu.

N3ydyeHne CKalsipHOTO IPOU3BENEHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUS MPSIMOM U MIIOCKOCTH. [IpruMeHeHne Teopun pu pe-
LIEHUHM 3a/1a4 Ha JIEHCTBUS C BEKTOpAaMH, KOOPAUHATHBIA METO/,
IIPUMECHEHHE

BEKTOPOB JUIsI BBIYMCIIEHUS BEIMUUH YIJIOB ¥ PACCTOSHUM.
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O3HakoMIIEHHE C J0Ka3aTelbCTBAMHU TEOPEM CTEPEOMETPUU O
B3aUMHOM PACIIOJIOKEHHUH MPSIMBIX M TNIOCKOCTEH C MCIIOIb30Ba-
HUEM

BEKTOPOB

4. YYEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBI
KaOuHeT MaTreMaTH4eCKUX JUCIMILTAH
OobopynoBanue:
KommuiekT yueOHoM Mebenu (28 mocagouHbIX MeCT)
MynbeTuMennitHbIN cTou (padodee MmecTo npenoaaBatess) Smartone MTL50/100
Mynprumenuitasiii npoexktop ACER S1283
NurtepaktuBHas gocka Triumph Board (nuaronans 78")
JInueH3nonHoe MporpaMMHoe odecneyeHue:
Microsoft Windows 7 Professional
(mumensus WinPro 8.1 RUS Upgrd OLP NL Acdmc
Toproseriit nocpenuuk: [lepemena-Jluneux, OOO [lara 3akaza: 2013-11-18
Jluuensus: 62688917 Pogutenbckas nmporpamma: OPEN 92658768ZZE1511)
Microsoft Office Standard 2010
(mumensus OfficeStd 2013 RUS OLP NL Acdmc
Toproseriit nocpenuuk: [lepemena-Jluneux, OOO [lara 3akaza: 2013-11-18
JIuuensus: 62688917 Poputenbckas nmporpamma: OPEN 92658768ZZE1511)
Kaspersky Endpoint Security 10 mis Windows
(Kaspersky Endpoint Security misousneca - Pacimpennsiit Russian Edition. 250-499 Node 2
year Educational Renewal License
Ne muniensun: 1096-181214-111355-563-621
IMocrasuk (pecemnep): BENEF.IT Benedur, OO0)

5. PEKOMEHJAYEMAS JINTEPATYPA

OcHoBHas:
1. Marematuka: aaredpa 1 Hadyana MaTEMaTHYECKOro aHaJIn3a, reoMeTpus : AnreOpa u
Hayajia MaremMatnuueckoro anaimsa. 10 kmacc: Yuel. mist o6meo0pa3oBar. opranuzanuii: bazo-
BbIi U yray6u1. yposuu / 0. M. Komsirun, M. B. Tkauésa, H. E. ®énoposa, M. U. [llabyHuH. -
8-e m31. - M. : [Ipocemenue, 2020. - 384 c. : un. - ISBN 978-5-09-075569-6 : 550-00. - Tekcr
(BU3yabHBII) : HETIOCPEICTBEHHBIH.
2. MaremMaTrka: anreOpa v Havyajga MaTeMaTHIeCKOTO aHAIN3a, TeoMeTpHs : Anredpa u
Havaja MareMatrudeckoro aHanmsa. 11 kmacc: Yuel. mis obmeodpazoBat. opranuzanuii: bazo-
BbIil 1 yry6u. yposHH / 0. M. Konsirun, M. B. TkauéBa, H. E. ®énoposa, M. U. llabyHuH. -
8-e m31. - M. : [Ipoceemenue, 2020. - 384 c. : un. - ISBN 978-5-09-074200-9 : 625-00. - Tekct
(BU3yaJIbHBIN) : HEMOCPEICTBEHHBIH.
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