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PaGouas mporpamma 0011€00pa3oBaTeIbHOIO0 y4eOHOrO MpeaMeTa pa3zpaboTaHa Ha
ocHoBe IlpuMepHOIl mporpaMmbl, pekoMeHI0BaHHOW denepanbHBIM TOCYJAPCTBEHHBIM
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CHEIUAIMCTOB CPEJHET0 3BeHAa Ha 0a3e OCHOBHOTO OO0IIEro oO0pa3oBaHUsS C MOJTyYEHHUEM
cpenHero ooOmero oOpa3oBaHMsT M Ha oOcHOBe DenepanbHOro rocyJapCTBEHHOIO
00pa3zoBaTeNILHOTO CTaHAapTa cpenHero odmero obpazoBanus (ganee — GI'OC COO) ¢

U3MEHEHUSAMH | JTonotHeHUsIMU OT 31 nexadpst 2015 roga u 29 urons 2017 roxa.

Peuenzentsr: CanuxoBa T.C., mpenojaBarenb oOmenpodeccuoHanbHbIX AUCHMIUIMH U
npodeccuoHanbHbIX Moayieit TpybueBckoro ¢unuana DI'BOY BO

bpsuckuii ['AY, Beiciias kateropus.
MapkeeBa A.B. — mnpenomaBatens ¢usuku u wmarematuku [BIIOY

((TPY6‘I€BCKI/II‘/JI MOJUTEXHUYCCKUM TEXHUKYM», BbBICHIAA KaTCTOPUsI.

Pabouas mporpaMma pekoMeH10BaHa METOIMYECKUM coBeTOM TpyOueBckoro (unmnana

®I'bOY BO bpsuckuit 'AY 11.05.2022 roga (mpotokon Ne 6)
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TlosicHuTEILHAS 3aIMCKA

[Tporpamma o0mIe00pa3zoBaTeIbHOrO ydeOHOTro mpeamera «MaTemaTtuka» NpeAHa3HadeHa
JUIE U3y4YeHHMs MaTeMaTUKH B MNpo(ecCHOHANBHBIX o0Opa3oBarenbHbIX opraHm3amusx CIIO,
peanu3yromux 00pa3oBaTENbHYI0 MPOrpaMMy CpeJHero oOmero oOpazoBaHus B Ipeneiax
OCBOCHHS TPOTpaMMbI TMOATOTOBKM crernuanuctoB cpennero 3peHa CIIO (ITIICC3) na 6aze
OCHOBHOTO 001Iero 00pa3oBaHus MPHU MOATOTOBKE KBATU(HUIMPOBAHHBIX PabOUYUX, CIYXKAIIUX U
CHEIHUAIMCTOB CPETHETO 3BCHA.

[Tporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpemHero odimero odpazoBaHus,
NPEIbSBISIEMBIX K CTPYKTYpE, COICPKAHUIO M pe3yJbTaraM OCBOCHHUS Y4YeOHOro TmpeaMera
«Matemaruka», B COOTBETCTBUM C PexoMeHAalMsMU IO OPraHM3alUH IOJYYEHUS CPEIHEro
obmiero oOpa3oBaHMs B Ipeleliax OCBOSHHS  0Opa3oBaTENbHBIX IPOTPaMM  CPEIHEro
npodeccHoHaIBLHOr0 00pa3oBaHms Ha 6a3e OCHOBHOTO 001Iero 00pa3oBaHus C y4eTOM TpeOoBaHMMA
(denepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB W MOJy4YaeMou mpodeccuu Him
CHEUMATBHOCTA  CPEAHEro  HpodeccHOHaIbHOro  oOpazoBanus  (mucbMo  JlemapramenTa
rOCyIapCTBEHHOHN MOJUTHUKH B chepe moAroToBku padounx kaapos u JI10 MunoOpHayku Poccun
ot 17.03.2015 Ne 06-259).

Coneprxanue mporpammbl «MareMaTHKay HalpaBJICHO Ha TOCTHYKCHUE CIICIYIOIINX LIEICH:

e o0OecrieueHne C(HOPMUPOBAHHOCTH TPEACTABICHUH O COIMAIBHBIX, KYJIBTYPHBIX U
UCTOPUYECKHX (PaKTOPaxX CTAHOBJICHHUS MAaTCMAaTHKH;

e obecrieueHne cHOPMUPOBAHHOCTH JIOTHYECKOTO, ANTOPUTMHUYECKOTO W MaTeMaTHYECKOTO
MBIIICHHST,

e obecrieueHne cHOpMHUPOBAHHOCTH YMEHHUH MPUMEHSTH NOJYYCHHBIC 3HAHUS MPH PEIICHUH
pa3JInYHbIX 3371a4;

e o0ecrieueHne Cc(HOPMUPOBAHHOCTH TIPEACTABICHUH O MaTeMaTHKE Kak dYacTu oOiie-
YeJI0BEYECKON KYJIbTYPbI, YHHBEPCAJIHHOM SI3bIKC HAYKH, ITO3BOJIIONIEM OIUCHIBATH U
U3y4aTh peasbHbIC TPOLIECCH U SBICHHS.

B nporpamMMy BKJIFOUEHO COZICpKaHUE, HANIPABICHHOE HAa (JOPMHUPOBAHUE Y CTYICHTOB
KOMITETEHIIHA, HEOOXOJUMBIX JJIsl KAYeCTBEHHOTO OCBOCHUS IIPOTPAMMBI MTOJITOTOBKH
cneunanucto cpeaHero 3BeHa (IITICC3) Ha 6a3e ocHOBHOTro 00111eT0 00pa30BaHUs C MOTYyYECHUEM
cpeaHero o0mero o0pa3oBaHus; MPOTrPaMMBbl IOJATOTOBKH KBATU(PHUIIMPOBAHHBIX pabounX,

CITy KaIlHX.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA <MATEMATHUKA»

Marematuka sBisieTcss (QyHIaMEHTAIbHBIM  001e00pa3oBaTeNbHBIM  MPEAMETOM  CO
CJIO)KMBLIMMCS YCTOMYMBBIM COJEpXKAHHEM U OOIMMH TpeOOBaHUSAMU K IOATOTOBKE 00y-
YAFOIIUXCS.

B npodeccronanbHbIx 00pa3oBaTeIbHBIX OpraHU3alUsAX, PeaTU3yIoIIUX 00pa3oBaTeIbHYIO
nporpaMmy cpenHero oomiero obOpaszoBanus B npenenax ocoeHus IIIICC3 CIIO na OGaze
OCHOBHOT0 00111eT0 00pa30BaHusl, U3y4YeHHEe MaTeMaTHKU UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH
oT mpoduist TpoPecCHOHATTEHOTO 00pa30BaHUS.

[Tpu ocBoennu creruansHocTei CIIO ectecTBeHHO-HAYyYHOTO MPOGMIIS MPodhecCHOHATEHOTO
oOpa3oBaHus, MaTeMaTHKa nu3ydaercs Ha 6azoBoM ypoBHe PI'OC cpegnero obimero ooOpazoBaHus.

OTO BBIpaKaeTcsl B COJEPKAHUU OOYUEHHUs, KOJIMYECTBE YaCOB, BBIACIISAEMBIX HAa M3y4YCHHE
OTIENBHBIX TEM TPOTPaMMBI, TIIyOMHE WX OCBOCHHS CTyJCHTaMH, OOBEME U XapakTepe
NPaKTUYECKHUX 3aHATUH, BUJIaX BHEAYUTOPHOM CaMOCTOSATEIbHOM pabOThl CTYICHTOB.

OO0mue ey u3ydeHusi MaTeMaTHKU TPAJAUIIMOHHO PEATN3YIOTCS B YETHIPEX HAIIPABJICHUSX:

1) oOuiee mpeacTaBieHne 00 HIESX U METO/IaX MaTEeMaTUKU;

2)  HUHTEIIEKTYaJIbHOE Pa3BUTHE;

3)  OBJIaJICHHE HEOOXOJUMBIMH KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMH;



4)  BOCHMTATEJIbHOE BO3ACHCTBHE.

[Tpodumnzamnus neneil MaTeMaTH4eckoro o0pa3oBaHusl OTpakaeTcsi Ha BEIOOpE MPUOPHUTETOB
B OpraHM3aluu ydyeOHOM nesTenpHOCTH oOywaromuxcd. Jlis TEeXHHYECKOro, COLHUaIbHO-
HKOHOMHYECKOTO Tmpoduieil mnpodeccHoHalbHOrO 00pa3oBaHMUA BBHIOOP II€Ne cMemaercs B
[IParMaTU4ecKOM HalpaBJIEHUH, MPEIyCMAaTPUBAIOLIEM YCHWJIEHHE U PACHIMPEHHE MPUKIATHOTO
XapakTepa M3y4eHHUs MaTeMaTHKH, MPEUMYIIECTBEHHONH OpMEHTAlMU HA AITOPUTMUYECKUN CTHIIb
IIO3HABATEIBHOM  JeSITEeNbHOCTH. J[IsI TyMaHUTApHOIO M €CTECTBEHHO-HAy4HOro mnpoduiei
npodeCCHOHATBLHOTO 00pa3oBaHus 0o0Jiee XapaKTEPHBIM SBISETCS YCHUJIICHHE OOILEKYJIbTYpPHOH
COCTaBJIAIOLIEH y4eOHOro mpeMeTa ¢ OpUeHTaleld Ha BU3yalbHO-00pa3HbIi U JJOTMYECKUH CTUIN
y4eOHOU paboTHl.

W3yuenne MaTeMaTUKH Kak Npo(UIBHOIO 001e00pa3oBaTeIbHOIO y4eOHOro INpeaMeTa,
YUUTBIBAIOLIETO CIEMU(HUKY OCBaMBaeMbIX cTylaeHTamu mpodeccuid CIIO unm cnenuanbHOCTH
CIIO, obecrieunBaeTcs:

+  BBIOOPOM pa3IMYHBIX MTOJIX0I0B K BBEJICHUIO OCHOBHBIX TIOHSTHIA;

« (dopmupoBaHHMEM CHCTEMbI y4Ye€OHBIX 3aJaHuWii, oOecneunBaromux dPPeKTHBHOE

OCYIIECTBIICHHE BEIOPAHHBIX IIEJIEBBIX YCTaHOBOK;

« o0oramieHueM CHEeKTpa CTWiIed y4eOHOH JesTeNbHOCTH 3a CUeT COIVIACOBAHUS C Be-

IOYIIMMU JIEATEIbHOCTHBIMU XapaKTePHUCTUKAMHU BRIOPAHHOH npodeccrn / CriennatbHOCTH.
[TpoduiibHas cocTaBisAIONIas OTpaKaeTcs B TPEOOBAHUAX K MOJrOTOBKE 00yYarOIIMUXCsl B YACTH:

« 00meil cucTeMbl 3HAHMUN: COJEpIKATENbHBIE MPUMEPHI HCIIOJIB30BAaHMS MaTEeMaTHYECKHX
uel ¥ METOJI0B B IPO(ECCHOHATILHOMN 1€ATEIbHOCTH;

¢ YMCHHMU: pa3iu4ue B ypOBHE TPeOOBAHUMN K CIIO)KHOCTH MPHUMEHSEMBIX aIrOPUTMOB;

* IPaKTHYECKOT0 HCIOJIb30BAHUS NMPUOOPETEHHBIX 3HAHMN U YMEHMM: MHIMBHYaJIbHOTO
y4e0HOrO  OmblTa B TIOCTPOCHWH  MAaTEMAaTHYeCKHMX  MOJeJNiei,  BBIMOJIHEHUH
HCCIIEI0BATEIbCKUX IIPOEKTOB.

Takum oOpa3om, peanm3alys COACpP)KaHUS yUeOHOTO TMpeaMeTa OpHUEHTHPYET Ha
HIPUOPUTETHYIO POJIb MPOLECCYAIbHBIX XapaKTEPUCTUK y4eOHOH paboThl, 3aBUCALIMX OT MPOQUIIL
npoecCHOHATBHOTO  00pa30BaHUs, TIOJIYYCHHS ONbBITA WCIOJNB30BAaHUS MAaTEMaTHKHd B
CoJiepXKaTeNbHbIX U MPO(ECCHOHATBHO 3HAYUMBIX CUTYalUsAX IO CPaBHEHUIO C (opMalbHO-
YPOBHEBBIMH Pe3yJIbTATUBHBIMU XapaKTEPUCTUKAMH 00yJEHUSI.

Copneprxanue yueOHOTo0 npeMeTa pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMHU COJIEp-
KaTeIbHBIMH JIMHASIMHU O0YYCHHUSI MaTeMaTHKe:

+ anreOpaunueckas JUHMs, BKIIOYAIOIIAs CHCTEMAaTHU3allii0 CBEJIECHUI 0 4Mciax; U3ydeHue

HOBBIX U 0000IIEHNE paHee M3YUYEHHBIX onepanuil (BO3BEIEHUE B CTEIEHb, U3BJICUCHHE
KOpH$, Jiorapu()MupoBaHue, CUHYC, KOCUHYC, TAaHT'€HC, KOTAaHT€HC U OOpaTHbIE K HUM);
W3yYeHHE HOBBIX BHUJIOB YHCIOBBIX BBIPOKEHUH U (OpMyI; COBEpIICHCTBOBAHHE
NPAKTUYECKMX  HABBIKOB M BBIUMCIUTENBHOW  KYJBTYpbl,  paclIUpeHHe U
COBEPIIEHCTBOBAHME anreOpandecKkoro ammapara, c(opMUpOBaHHOTO B OCHOBHOW MIKOJIE,
U ero NpUMEHEHHE K PELIeHUI0O MaTeMaTHUYeCKUX U IPUKIIAJIHBIX 3a/1a4;

*  TeOpeTHKO-(YHKIMOHAJbHAS JIMHUS, BKIIOYAIONIAs CHCTEMATH3alMI0O W DPACHIMPEHHE
CBeleHUH O (YHKIMIX, COBEPUICHCTBOBAHHWE TIpaUUecKuX YMEHMH; 3HAKOMCTBO C
OCHOBHBIMH HJISSIMH M METOJJaMH MaTeMaTHYEeCKOTO aHaju3a B 00BbeMe, MO3BOJISIONIEM
UCCIIeIoBaTh dJIEMEHTapHble (QYHKIMHM M pelarb MpoCTEeHIINe TIeOMeTpUUYEecKHe,
¢buznveckne 1 Ipyrue NpuKiIaIHbIe 3a1auu;

+ JIMHMS YpaBHEHHWH M HEpaBEHCTB, OCHOBAHHAs Ha MOCTPOEHUM M UCCIIEOBAaHUHM MaTeMa-
TUYECKUX MOJIeTIEH, TePeCceKaroNIascs ¢ anredOpandeckol u TeOpeTUKO-(QYHKITMOHATIBHOM
JUHUAMU W BKIIOYAIONIAasl Pa3BUTHE U COBEPLICHCTBOBAHME TEXHUKH alredOpanyecKux
npeoOpa3oBaHUi ISl PEUICHUs YPaBHEHUH, HEPABEHCTB M CUCTEM; (OPMHPOBAHUE CIIO-
COOHOCTH CTPOUTH U MCCIIE0BATh MPOCTEHUIINE MaTeMaTUYecKHue MOJENU NP PElIeHuU
MIPUKIIAIHBIX 337124, 33]1a9 U3 CMEXHBIX U TIPO(ECCHOHATBHBIX AUCIUILINH,

¢ TeoMeTpuYecKas JIMHUS, BKIIOYAIOIIAs HATJSIHbIE MPECTAaBICHUS O MPOCTPAHCTBEHHBIX
durypax u u3ydeHHE WX CBOWCTB, (OPMUpOBAHHE W pPaA3BUTHE MPOCTPAHCTBEHHOTO



BOOOpa)KE€HUs, pa3BUTHE CIIOCOOOB T'E€OMETPHUYECKUX H3MEPEHUH, KOOPAUHATHOIO H
BEKTOPHOT'O METOJIOB JIJIsl PEUICHHS MATEMAaTHICCKUX U TPUKIIATHBIX 3a7a4;

¢ CTOXAacTHUYECKas JIMHMS, OCHOBAHHAs HAa Pa3BUTUU KOMOMHATOPHBIX YMEHM, IpPEICTaB-
JIEHUU O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPYIKAIOIIETO MUPA.

Paznensl (Tembl), BKIIOYEHHBIE B CO/AEpKAHUE YUEOHOTO MpeaMeTa, SIBISIOTCS OOIIMMU ISt
Bcex mnpoduielt mpodeccHoHaNbHOTO 00pa3oBaHUWs M TPH BCEX 00beMax Y4eOHOTO BpEeMEHU
HE3aBHCHUMO OT TOTO, SIBJISICTCS U Y4eOHbIH npeamer «Marematuka» 6a30Boi min Ipo(UIbLHOM.

B npuMepHBIX TEeMaTHYECKUX TUTAHAX POrpaMMbl YIeOHBIN MaTepuan mpeCcTaBlieH B popme
YepeayIoIIerocss pa3BepThIBAaHUS OCHOBHBIX  COJEpXKaTeNIbHbIX JIMHUK  (anredpanyeckoil,
TEOPETUKO-(PYHKIIMOHAIBHON, YpaBHEHUH U HEPABEHCTB, T€OMETPUUICCKOM, CTOXaCTUIECKOM), UTO
MO3BOJIIET THOKO MHCIONIb30BaTh MX PACIOJOXKEHHE K B3aUMOCBS3b, COCTABIATH pabOUMil
KaJICHIApHBIN TUJIaH, MMO-Pa3HOMY uYeperysl yueOHbIe TeMbl (TJaBbl YIeOHUKA), YUYUTHIBAS MPOPUIIH
npodeccuoHansHOro  obpaszoBaHus, crneuupuky ocBauBaemod mnpodeccun CIIO  wm
crnenuansHoctd CIIO, rnyOuMHy wu3ydeHHss Marepuana, YpOBEHb IOJIOTOBKH CTYACHTOB IIO
peIMeTy.

[Tpemnaraembie B MPUMEPHBIX TEMATHUSCKUX IJIaHAX Pa3HbIE 00bEMbI yUeOHOTO BPEMEHU Ha
M3Y4YCHHE OJIHOM M TOW K€ TEeMbl PEKOMEHIYETCS HWCIOJIb30BaTh JIs BBIMOJIHEHHS Pa3UYHbBIX
y4eOHBIX 3aaHuid. TeM camMbIM pa3nudus B TPEOOBAHUAX K pe3ybTaTaM OOydYEHHS MPOSBITCS B
YpOBHE HaBBIKOB I10 PEHICHUIO 33/1a4 U OIBITE CAMOCTOSTENIbHOI pabOTHI.

N3yuenne o0meoOpa3oBaTenbHOrO y4eOHOro mpeamera «MaremaTtuka» —3aBepiiacTcs
MOJIBEICHUEM HTOTOB B (popMe HK3aMeHa B paMKaxX MPOMEKYTOYHOW aTTeCTallid CTYACHTOB B
npouecce ocBoenus [ITICC3 CIIO c nomydeHnem cpeaHero ooimero oopa3oBaHus.

B pasnene mporpammel «Conep:kanue y4eOHOTo MpeaMeTay KypCHBOM BBIIEIEH MaTepHall,
KOTOPBIA TMPH HM3yYCHUH MATEMAaTUKH KakKk 0a30BOW, TaKk W MPOQWIBHOTO y4eOHOro IMpeaMera,
KOHTPOJIIO HE MOAJIEKHT.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

«MaremaTuka» sBiIeTCsS yu4eOHBIM MPEeIMETOM 00s3aTeabHON mpeamMeTHon obnactu «Mare-
Mmatuka u nHpopmarukay OI'OC cpeanero obiero oopazoBaHusl.

B mpodeccuonanbHBIX 00pa30BaTENbHBIX OPTraHU3AIMIX, PEATU3YIONINX 00pa3oBaTEIbHYIO
nporpaMMmy cpegHero oOmiero obpazoBanust B mpeaenax ocBoeHus IIIICC3 CIIO na Gasze
OCHOBHOTO oOmero oOpa3oBaHus, yueOHBIM mpeamer «MaremaTuka»  H3y4yaeTcss B
obmieoOpazoBarenbHoM Iukie yueOHoro rtwiana I[IIICC3 CIIO na 6a3ze ocHOBHOrO OOIIETro
00pa3oBaHus C MOJYYEHUEM CPEHEr0 00IIero 00pa3oBaHus.

B yuebnpix mmanax [IIICC3 mnpeamer «MaremaTHka» BXOAUT B COCTaB OOIMIMX
0011e00pa3oBaTeabHbIX YYEOHBIX MpPEIMETOB, (POpPMHUpPYEMBIX M3 00S3aTElIbHBIX IPEAMETHBIX
obmacreit ®I'OC cpennero obmero obpasosanus, g npodeccuit CIIO mnm cneumanbHOCTEH
CIIO cooTBeTcTBYIOMIETO MPOohUsisa MPoPECCHOHATBHOTO 00pa30BaHUsI.

Pe3ynbTaThl 0CBOCHHS1 Y4eOHOI0 peaMeTa

OcBoenne cojaepkanuss ydeOHoro mpeamera «MaremaTukay oOeCleYnBaeT JOCTH)KCHHE
CTYJIEHTAMH CIIEIYIOLUX pe3)Ibmamos:

*  JIUYHOCHIHBIX:

- c(hopMuUpOBaHHOCTH MPECTABICHUN O MAaTEMATHKE KaK YHUBEPCATHLHOM SI3bIKE HAYKH, CPEIICTBE
MOJEIUPOBAHHUS IBJICHUM U IIPOLIECCOB, UAEAX U METOJaX MaTEMaTUKHU;

- TOHUMaHHE 3HAYUMOCTH MaTeMaTUKHU TSt HAYYHO-TEXHUYECKOTO nporpecca,
c(OpPMUPOBAHHOCTh OTHOIICHHUS K MaTEeMaTHKE KaK K YacTH OOIIeYeIOBEYeCKON KyIbTYphl
yepes 3HAKOMCTBO C UCTOPUEH pa3BUTHSI MATEMATHUKH, SBOJIIOIMEN MAaTEMaTUYECKUX UIEH;



pa3sBUTHE JIOTMYECKOI'O MBIIIJICHHUS, MNPOCTPAHCTBEHHOIO BOOOPAXKEHMSI, aJrOPUTMUYECKON
KyJIbTYpbl, KPUTUYHOCTH  MBIIUICHUS HA ypOBHE, HeEoOXoauMoM s Oymymien
npodecCHOHATIBHOM 1eATeNbHOCTH, Ul IPOI0JIKEHNs: 00pa30BaHus U caMOO0pa30BaHMs;
OBJI/ICHUE MAaTEMaTHYECKUMH 3HAHUSMH M YMEHUSMH, HEOOXOJMMBIMH B IOBCEIHEBHOU
KHU3HH, JUIsI OCBOCHUSI CMEXHBIX TEXHHYECKUX AMCLUUIUIMH U JUCLUIUIMH MPO(GECCHOHATBLHOIO
UKJIa, JUIS TOJXy4eHuss oOpa3oBaHus B O0NacTsIX, HE TpeOyIoUMX yriayOJlieHHOH
MaTEMaTHYECKON MOATOTOBKH;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTHKCHUN
BCEH JKHM3HHM; CO3HATEIbHOE OTHOIIEHHWE K HENpPEepbIBHOMY OOPa30BAHUIO KaK YCJIOBHUIO
YCHEIHON MPOPECCHOHATBHON M 00IIEeCTBEHHOU e TEIIHbHOCTH;

TOTOBHOCTb U CIIOCOOHOCTb K CAaMOCTOSTEJIbHOM TBOPUYECKOI U OTBETCTBEHHOM JeSTEIbHOCTH;
TOTOBHOCTh K KOJUIEKTHBHOM paboTe, COTPYJHHYECTBY CO CBEPCTHHKAaMHU B 00pa3oBaTEIbHOM,
OOIIECTBEHHO  IIOJIE3HOM, Yy4eOHO-MCCIel0BaTeIbCKONW, TMPOEKTHOM M Apyrux BHIAxX
JIeATEIbHOCTH;

OTHOILICHHE K MpO(EeCCHOHAIBHOW NEeSATEIbHOCTH KaK BO3MOXHOCTH YYacTHsl B pPELICHUH
JMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIEHAIIMOHATIBLHBIX MTPOOIIEM;
MemanpeomMemHnpix:

YMEHHE CaMOCTOSTENIBHO ONPEAEIATh LI JEATEIbHOCTH U COCTABIATh IUIaHbI JEATEIbHOCTH;
CaMOCTOSITEJIBHO ~ OCYILLECTBIISITb, KOHTPOJIMPOBaTb M  KOPPEKTUPOBAaTb  JEATEIbHOCTD;
HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI Il TOCTUKEHUS ITOCTABICHHBIX LIEJIEH U pealn3aluu
IUTAaHOB JIESTEILHOCTH; BEIOUPATh YCIIEIIHbIE CTPATETUH B Pa3IMYHBIX CUTYALUX;

yMEHHE IPOAYKTUBHO OOLIATHCSI M B3aUMOJEHCTBOBATh B MPOLIECCE COBMECTHON JEATEIBHOCTH,
YUUTBIBATh MO3ULUH JPYTUX YUACTHUKOB AEATEIBHOCTH, 3 (HEKTUBHO pa3pelaTh KOHPIUKTHI;
BJIQJICHUE  HAaBbIKAMU  [103HABATEJIbHOM, Y4EOHO-UCCIIEOBATEILCKOM M IPOEKTHOM
NEeSITEeIbHOCTH, HAaBbIKAMU  pas3pellleHus MpoOsieM; CIOCOOHOCTh M TIOTOBHOCTH K
CaMOCTOATEIIBHOMY ITOMCKY METOJOB PEIIEHUs NMPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IM4YHbIX
METOJI0B IT03HAHNUS;

FOTOBHOCTb M  CIOCOOHOCTH K  CaMOCTOSITEIbHOM  MH(POpPMAIMOHHO-IIO3HABATEIbHOM
NeSITeIbHOCTH, BKJIIOYAsh YMEHHE OPUEHTHPOBATHCSA B PA3IMYHBIX MCTOYHHMKAX HMHG(OpMAaIUH,
KPUTHYECKH OIICHMBAThb W MHTEPHPETUPOBATH HHPOPMAIUIO, IMOJIYYaEMYI0 U3 Pa3IMYHBIX
HUCTOYHUKOB;

BJIAJICHUE SI3BIKOBBIMU CPEJICTBAMM: YMEHHE SICHO, JJOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY
3pEHMs, UCIIOIb30BATh AIEKBATHBIE SI3bIKOBBIE CPE/ICTBA;

BJIa/ICHUE HaBbIKaMH I103HABaTENIbHON pedIEeKCUU KaK OCO3HAHUS COBEPIIAEMBIX AEUCTBUN U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUH, 'PaHUL] CBOECTO 3HAHMS U HE3HAHUS,
HOBBIX [T03HABATENIBHBIX 33]1a4 U CPEICTB ISl UX JOCTHKECHHS;

LIEJIEYyCTPEMJICHHOCTh B TIOMCKAaX M NPUHATHM PELIeHUH, COOOpa3UTENbHOCTh M WHTYHIIHS,
Pa3BUTOCTh TPOCTPAHCTBEHHBIX MPEJICTABICHUN; CIHOCOOHOCTh BOCIPUHUMATh KpacoTry H
TapMOHHIO MUDA;

* npeOMemHubIxX:

c(OPMHPOBAHHOCTh MPEJCTABICHUH O MaTeMaTHKe KaK YaCTH MHPOBOH KyJIbTYyphl M MecTe
MaTeMaTUKUd B COBPEMEHHOW LIMBHJIM3ALlMHU, CIIOCO0AX OMHCAHMS SIBJCHUM pealbHOro MHpa Ha
MaTE€MaTUYECKOM SA3BIKE;

cOPMUPOBAHHOCTh NPEJCTABICHUH O MaTeMaTHYeCKHX [MOHATHSAX KaK BaKHEHIIUX
MaTEMaTUYECKUX MOJEIAX, TO3BOJIIOIMIMX OIUCHIBATE U U3y4aTh PA3HBIC MIPOLIECCHI U SABJICHMUS;
ITOHUMAaHNE BO3MOKHOCTH aKCHOMAaTHYECKOTO ITOCTPOEHNS MATEMATHYECKUX TEOPUH;

BJIAJICHUE METOAAMM JOKa3aTelbCTB M QJITOPUTMOB pELICHUS, YMEHUE HUX IPUMEHATH,
IIPOBOJIUTH TOKA3aTEJIbHBIE PACCYKIEHUS B XO/I€ PEIICHUS 3a/1a4;

BJIAJICHUE CTAaHAAPTHBIMU I[pUEMaMU PELIEHUS PALMOHAIBHBIX W  HPPaALUOHAJIbBHBIX,
MIOKa3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPABHEHUN W HEPABEHCTB, MX CHUCTEM;
UCIIOJIb30BAHNE I'OTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B TOM YHUCIE Ul ITOUCKA IIyTH PEILICHUS U
WJUTFOCTPALIMY PELIECHUS] YPAaBHEHUI U HEPABEHCTB;



c(OpMHUPOBAHHOCTH MPEACTABICHUNH 00 OCHOBHBIX MOHATHUSIX MAaTeMaTHUYECKOrO aHajiu3a U UX

CBOICTBaX, BIIAJICHHEC YMEHHEM XapaKTepH30BaTh IMOBeACHHE (YHKIUN, HCIOIb30BaHNE

MOJIYYEHHBIX 3HAHUI 1JI1 ONMUCAHUS U aHAIN3a PEAIbHBIX 3aBUCUMOCTE;

- BJAJICHWE OCHOBHBIMH MOHSTHSIMH O IIOCKUX M MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYypaX,
UX OCHOBHBIX CBOMCTBax; COPMUPOBAHHOCTb YMEHHS Paclo3HABATh reoMeTpUUYecKue GUrypsl
Ha 4epTEekKax, MOJEIISIX U B PEaJIbHOM MUPE; TPUMEHEHNUE U3YUYEHHBIX CBOMCTB F€OMETPUUYECKUX
buryp u popmy 1S perieHns reOMeTPUUECKUX 3a7a4 U 3aau C MPAKTUYECKUM COJIEP>KaHUEM;

- chOpPMHUPOBAHHOCTh MPEJACTABICHUA O MPOILEeCCaX U SIBICHUAX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTHUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM MHPE, OCHOBHBIX THOHSITHAX
AJIEMEHTAPHOW TEOPUM BEPOATHOCTEN; YMEHMH HAXOAUThb M OLEHHUBAaTh BEPOSTHOCTU
HACTYIUICHUS] COOBITHI B MPOCTEUIINX MPAKTHUECKUX CUTYaIUSX U OCHOBHBIE XapaKTEPUCTUKHU
CIIyYalHBIX BEJIMYHH;

- BJIaJICHUE HAaBbIKAMH MCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM IIPU PELLIEHUH 3a4au.

COILEPKAHUE YYEBHOI'O ITPEJIMETA
Texunueckuii npopuiib npogeccHoHATbHOT0 00pa30BaHUs

Matematuka B HayKe, TEXHHKE, HKOHOMHUKE, HH(POPMAIIMOHHBIX TEXHOJOTHSX M TMpaK-
TUYECKOU JieaTenbHOCTH. Llenu u 3anaun u3yuenus maremaTuku npu ocBoenuu npodeccuii CI1O u
cunenuainpHoctel CIIO.

AJITEBPA
Pazeumue nonamus o uucne
Ilenpie m parnuoHanbHBIC 4YHcia. JlelcTBUTENbHBIE uucha. [lpubnudicerHvie 6bIYUCTEHUS.
Komnnexcnuvie uucaa.

Kopnu, cmenenu u nocapugmor

Kopuu u crenenu. KopHu HaTypanbHOH cTeneHuM W3 yuclia W uxX cBoicTBa. CreneHu c
palMOHANIBHBIMU TIOKa3aTeNsiMU, UX cBoWcTBa. CTeNneHW ¢ JEeHCTBUTENBHBIMH IOKa3aTEeIsIMHU.
Cesoticmea cmeneHu ¢ 0elicmeumenbHblM HOKA3ameneM.

Jlorapudgm. Jlorapudm umcna. OcHOBHOE IorapuMHUECKOe TOXIECTBO. JlecsaTHuHbIe |
HaTypajbHble Jorapudmsl. [IpaBuna neiictuii ¢ norapudmamu. [lepexos K HOBOMY OCHOBaHHUIO.

[IpeoOpazoBanue anreOpandeckux BblpakeHH. IIpeoOpazoBaHue palMOHANBHBIX, Hp-
palMOHAJIBHBIX CTETIEHHBIX, TOKA3aTeIbHBIX U JIOTapU(PMUUYECKUX BBIPAKEHUH.

IIpakmuueckue 3anamus

Apudmerndeckue IeiCTBUS HaJl YUCIAMH, HAXOXKAECHUE MPUOIMKEHHBIX 3HAUEHUHN BETHMYUH
U TOTpelHOCTed BbIYMCIEHUI (aOCOMIOTHOM M OTHOCHUTEIBHOM), CpPaBHEHUE YMCIIOBBIX
BBIPAKCHU.

Beruucnenue v cpaBHeHNE KOpHEW. BbINOIHEHNE pacyeToB C paJuKalaMH.

Pemenne nppannonanbHbeIX ypaBHeHNN. HaxoxkieHue 3HaueHNn cTeNeHel ¢ paloHalbHbIMU
nokazatensimu.  CpaBHeHHe crerneHeid. [IpeoOpa3oBaHus BBIpaKEHUN, COJEPIKAIIAX CTETICHH.
Pemenne nokasarenpHbIX ypaBHEHUI.

Pemienue npukiaaHbix 3aaad.

Haxoxxnenue 3HaueHMid jorapudma Mo NpoU3BOIBHOMY OCHOBaHMIO. Ilepexon oT ogHOro
OCHOBaHUS K Jpyromy. Beruncnenme wu cpaBHeHue Jjorapudmon. JlorapudmupoBanue u
NOTEHLIUPOBAHUE BBIPAKECHUM.

[TpuOnKkeHHbIe BBIYMCIEHUS U PEHICHNS TPUKIAIHBIX 3a/1ad.

Pemienune norapupMuieckux ypaBHEHUH.



OcHOBBI TpUroHoMeTprun. OCHOBHBIE MTOHATHS

Pagunannas mepa yria. BpamarensHoe nuykeHue. CUHYC, KOCHHYC, TAHT€HC M KOTaHI'€HC
YHcla.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

®opmynsl npuBeneHusi. @opmynsl cioxkeHus. Gopmyinbl yaBoeHus Popmyivl NOJOBUHHO20
yena.

[IpeoOpa3zoBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUIN

[IpeoOpa3oBaHue CyMMBI TPUTOHOMETPUYECKUX (QYHKLIUH B IPOU3BEICHHE U IPOU3BEICHUS B
CyMMy. Buipaoicenue mpueconomempuueckux yHKyuil uepes maneeHc no108UHHO20 apeyMeHmd.

Tpuronomerpuueckue ypaBHeHUs: U HEPABEHCTBA

IIpocreiile TPUrOHOMETPUYECKUE ypaBHEHUs. [Ipocmetiwiue mpuconomempuuecKue
HepaseHcmaa.

OO6patHble TpUroHoMeTpuyeckre GyHKIHH. APKCUHYC, apKKOCHHYC, apKTaHTCHC.

IIpakmuueckue 3anamusl

PanuanHblii MeTOT MI3MEpEHHUSI YIJIOB BPALLEHUS U CBSI3b C IPalyCHON MEpOH.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (DOPMYIIBI CIIOKEHMs, YJIBOEHUsS, IPeod-
pa3oBaHHE CYMMBI TPHUTOHOMETPHYECKMX (YHKIMI B MPOU3BEACHUE, NPeoOpa3oBaHHE IPO-
U3BEJICHU TpUroOHOMeTpuueckux (yHkuii B cymmy. Ilpocreiimime TpuroHoMmerpuyeckue
YpaBHEHUS U HEPABEHCTBA.

OOpatHble TPUTOHOMETpUYECKHE (DYHKIMH: aPKCUHYC, apDKKOCHHYC, ApKTaHT€HC.

®VYHKIINU, X CBOMCTBA u rpaduku

Oynkuuu. O61acTh ONpeneNeHus ¥ MHOXECTBO 3HAYCHMIA; TpapuK (QyHKIIUH, TOCTPOCHHE
rpadukoB QyHKIMIA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CpoiictBa (yHKIMH. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTh, OTPAaHMYCHHOCTh, MEPUO-
TUYHOCTH. [IpoMexxyTku Bo3pacTaHus U yObIBaHUS, HAUOOIbIIIEE U HAMMEHbIIIee 3HAYCHUS, TOUKH
skcTpemyMa. ['paduueckass wuHTeprperanus. llpumepsl (YHKIMOHATBHBIX 3aBUCHMOCTEH B
peanbHBIX Ipoleccax U sBIeHUsAX. Apudmernueckue omepauuu Haja QyHkuusmu. CroxHas
bynkuus (komnosunus). [lonamue o Henpepvl8HOCMU DYHKYUU.

Ob6patnble QyHkuuu. Obracme onpedenenus u 06aacmeb 3HaA4eHUti 0OpamHol @OYHKYUU.
I'pagux obpamuoii hynkyuu.

CreneHHble, MOKa3aTeNbHbIE, JOTapU(PMUUECKUE U TPUTOHOMETPUYECKUE (PYHKITUH.
OO0patHble TpUroHOMeTprudeckue QyHKIUN

Onpenenennst GyHKIUN, UX CBOMCTBA U rpadUKH.

[TpeoOpazoBanust rpaduxos. IlapannensHbplli HepeHOC, CHUMMETpPUS OTHOCHUTENIBHO OCel
KOOpJMHAT U CUMMETPHUS OTHOCUTEJILHO Hauaia KOOPJIAUHAT, CHMMETPHsI OTHOCUTEIBHO MPSIMOH ) =
X, PaCTSDKEHUE U CIKaTUE BAOJb OCEH KOOPANHAT.

IIpaxmuueckue 3anamus

[Tpumeprl 3aBUCHUMOCTEN MEXKIY IEPEMEHHBIMU B PpEAIbHBIX IPOLIECCAX U3 CMEXKHBIX
npenmeroB. Onpenenenne ¢ynkuuil. [loctpoenne u urenue rpaduxos ¢pynkuuii. MccnenoBanue
¢ynkuuu. CBOHCTBa JMHEHHOM, KBaJpaTUYHOM, KyCOYHO-JIMHEHMHOM U ApoOHO-TMHEHHON
¢byuxuii. HenpepbiBHble u nepuoanyeckue ¢yHkiuu. CBoiicTBa U rpaduKu CHHYyca, KOCHHYCA,
TaHreHca M KortaHreHca. OOpartHble (QyHKIMM U uX rpapukud. OOpaTHbIE TPUTOHOMETPUUECKHE
¢byukun. [IpeoGpazoBanus rpaduka pynkiun. ['apmonnueckue konedanus. [Ipuknaansie 3agaun.

[Toka3zarenbHble, JOrapupMUUECKie, TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCMNEA.

HAYAIIA MATEMATHYECKOI'O AHAJIU3A
ITocnemoBarenpHOCTH. CrocoOBI 3aaHWsA YW CBOMCTBA YHCIOBBIX IIOCJIEIOBATEILHOCTEN.
Iouamue o npedene nociedosamenvrocmu. Cyujecmeoganue npeoeia MOHOMOHHOU 02PAHUYEHHOL
nocnedogamenvrocmu. CyMMHpOBaHHE  IOCJEIOBaTeNbHOCTEH. beckoHeuHo  yObIBaromias



reOMETPHYECKas IPOrPeccus U €€ CyMma.

[TpousBonnas. I[loHsTHE O TPOM3BOMHOW (YHKIMH, €€ TEOMETPHUUECKUH M (U3NYeCKUi
CMBICJI. YpaBHEHHME KacaTelabHOH K rpaduky ¢yHkuuu. I[IpomsBoaHble CyMMBI, PpPa3HOCTH,
NpOoM3BEACHUs, YacTHble. [IpoM3BOAHBIE OCHOBHBIX dJEMEHTapHbIX ¢GyHKuudA. Ilpumenenue
IPOM3BOJHONW K MCCIENOBAaHUIO (DYHKIMH M MOCTpOeHHIO TpadukoB. [Ipouzsoouvie obpammoii
@yHKYUU U KOMRO3UYUU PYHKYUU.

[Ipumepsl MCHONB30BaHUS TMPOU3BOAHOM JUIl HAXOXKIACHMS HAWIydllIero pELICHUS B
NPUKIAJHBIX 3a7adax. BTopas mnpousBOAHAsA, €€ TeOMETPUYECKHA W (U3NYECKUH CMBICIL.
Haxosaenue ckopocTH Juis Ipolecca, 3alaHHoro (opMyJsioi U rpadukom.

[lepBooOpa3znass u uHTerpai. llpuMeHeHHEe ONpeAeNeHHOTO HHTEerpaja Uil HaXOXKIACHUS
iomaayu KpupojauHerdHoW Tpanenun. dopmyna Herorona—IJleiionuna. Ilpumepbl nmpuMeHeHus
UHTErpaia B GU3NKE U TEOMETPHUH.

IIpaxmuueckue 3anamus

UucnoBass MOCIEIOBATEIBHOCTh, CHOCOOBI €€ 3aJaHus, BBIYUCICHHS WIEHOB IIOCIIEH0-
BaTenpHOCTH. Ilpemen mocnenoBarenbHOCTH. beckoHeyHO — yObIBaromiass —reoMeTpHuecKas
porpeccusl.

ITpon3BogHas: MEXaHUYECKUI U T€OMETPUUYECKUI CMBICI IIPOU3BOJHOM.

VYpaBHeHue kacatrenbHON B obOmem Buue. llpaBuna u ¢opmynsl auddeperunpoBanus,
TabaUIa TPOMU3BOJHBIX d3JEMEHTapHbIX (yHKkiuil. HMcciaenoBanue (yHKIUMM C  HOMOILBIO
npousBogHoi. HaxoxaeHre HanOoJblIero, HAMMEHBIIETO 3HAYEHUS M AKCTPEMAaJIbHBIX 3HAUEHUI
byHKIIH.

Wnterpan u nepBooOpasHas. Teopema Hprotona—IJleitonuna. [lpumeneHue uHTerpana k
BBIYUCIICHUIO (PU3MUECKUX BEIUYHMH U TUIOMAAEH.

YPABHEHUMA 1 HEPABEHCTBA

VYpaBHEHHsSI M CUCTEMBI ypaBHEHUU. PannoHanbHbIE, HPPALMOHAIBHBIC, IOKA3aTEIbHBIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE NpUEMBl UX pELICHUS (Pa3loXKEHHE HAa MHOXXMTEIHM, BBEJECHUE HOBBIX HEW3-
BECTHBIX, OJICTAHOBKA, T'pa)uueCcKuil METON).

HepaBeHcTBa. PanmoHanbHble, UppalMOHAIbHBIC, TIOKA3aTEIbHBIE U MPUSOHOMEMPUYecKue
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELLICHUS.

Hcnonb3oBanue CBOWCTB W rpaduKoB (YHKIHMH NMPU PELIeHWH ypaBHEHHH M HEpaBEHCTB.
Merton untepBasioB. M300paxeHne Ha KOOPAUHATHOMN MJIOCKOCTH MHOKECTBA PELICHUN ypaBHEHUN
Y HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

Ipuknaonvle 3a0auu

IIpuMeHeHne MaTeMaTUYeCKUX METOAOB ISl PEILICHUS CONEP KATENIBHBIX 3aa4 U3 PA3IUYHBIX
oOnactell HayKu U MPAKTUKHU.

WMHTepnperanus pe3ysibTrara, yu4eT pealbHbIX OTPAaHUYECHUMN.

IIpaxmuueckue 3anamus

Kophu ypaBnaenuii. PaBHocuiabHOCTH ypaBHeHM. [IpeoOpazoBanye ypaBHEHHA.

OcHOBHBIE IPUEMBI PELICHNUS YpaBHEHMI. Pelienne cucreM ypaBHEHUN.

Hcnonb3oBanue cBOMCTB U rpadukoB (GyHKIMHA A7 pelieHus] ypaBHEHUH U HEpaBEHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEIM.
DneMeHTbl KOMOWHATOPUKH

OcHOBHBIE TOHATUS KOMOMHATOPUKH. 3ajauyd Ha IMOJCYET 4YMCIa pa3MelleHHi, mepecTa-
HOBOK, coueTanuii. Pemenne 3amad Ha nepebop BapuanToB. ®opmyna 6unoma HeroTona. CBoiicTBa
OnHOMUHATBHBIX KOd(hunnentoB. TpeyroapHuk [lackams.

DJIeMEHTHI TEOPUU BEPOSITHOCTEH

CoObITHEe, BEpOSITHOCT COOBITHS, CIOXKEHHE M YMHOXEHHE BeposiTHOCTeU. [lomsamue o
He3asucumocmu coovimui. J{uckpemunas ciyuanas 6eluduna, 3aKkoH ee pacnpedenernus. Yucnosvle
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Xapaxkmepucmukuy OUCKpemHuou ciyuaiHou eenuuunsl. [lonamue o 3axone 601bwUX Yucer.

DIIEMEHThl MaTEMAaTUYECKOM CTATUCTUKH

[IpencraBinenue JaHHBIX (TAaOMHUIBI, AMArpaMMbl, T'padUKN), 2eHepanrbHasi CO8OKYNHOCMDb,
8blO00pKA, cpedHee apupmemuyeckoe, meouana. Illowsmue o 3a0awax mamemamuyeckoul
CMamucmuKu.

Pewenue npakmuyeckux 3a0au ¢ npumeHenuem 6epoAmMHOCHHBIX MEMOO08.

Ilpakmuueckue 3anamus

Hctopusi pa3Butus KOMOWHATOPUKU, TEOPUU BEPOSATHOCTEM M CTATHUCTUKH M UX POJIb B
pa3IMuYHBIX cdepax dYeloBeUYeCKOW jku3HemesTenbHOcTH. [IpaBmima komOuHaTtopuku. Pemienue
KOMOMHATOpHBIX 3adad. Pa3memienusi, couetanuss W nepectaHoBKU. bunom HeloToHa u
TpeyronbHuk [Tackans. [Ipuknanssie 3agaqu.

Kiaccnueckoe omnpeneneHue BEPOATHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMa O CyMMeE
BeposiTHOCTEW. Bbruncnenune BepostTHOcTel. Ilpukitannbeie 3amauu. IlpencraBieHue 4YHCIOBBIX
JnaHHbIX. [IpukinagHelie 3aga4n.

I'EOMETPUA

IIpamvie u nrockocmu 6 npocmpancmee

B3aumHOe pacnosiokeHue IByX MpsAMBIX B IpocTpaHcTse. l[lapamienbHocTh NpsMOl U
mwiockoctu. [lapamrenpHOCT  IUIOCKOCTEH. llepneHAMKYIApHOCTP NPSIMOM M IUIOCKOCTH.
IlepnenuKynssp ¥ HAKIOHHAs. YTOJI MEXIy HNPSAMOM M IIJIOCKOCTBIO. JIByrpaHHBIA Yroi. Yrou
MEXAY IJIOCKOCTAMU. [lepnenauKyIsipHOCT ABYX IIIIOCKOCTEM.

['eomerpuueckre mnpeoOpa3oBaHUsl NPOCTPAHCTBA: MAPAUICNbHBIM IEPeHOC, CUMMeETpus
OTHOCHUTEJIBHO ITUIOCKOCTH.

[TapamnensHoe TpoeKTUpOBaHME. [l1owads opmozonanrvhol npoexkyuu. VI3oOpaxeHue
POCTPAHCTBEHHBIX (PUTYD.

MHororpaHHuK#

Bepuunsl, peOpa, rpaHu MHOrorpaHHuka. Pazeepmxa. Muozozcpannvie yenvl. Buinykivie
MHocoepanHuku. Teopema Diinepa.

[Tpusma. Ilpsimast u naknonnas npusma. IlpaBuibHas npusma. [Tapamnenenunen. Kyo.

IInpamupa. [IpaBriibHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

Cummerpui B KyOe, B apajuieienuIese, B Ipu3Me U MUpaMue.

Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBieHne o MpaBUJIBHBIX MHOTOIPAaHHHUKAX (TeTpa’pe, KyOe, OKTaspe, 1oAeKadipe U
HUKOCadIPeE).

Tena v MOBEPXHOCTH BpalIeHUs
[lwinsap u KoHyc. YceueHHbIH KOHyc. OCHOBaHHE, BbICOTa, OOKOBasi MOBEPXHOCTh, 00-
pasymomas, pazeprka. OceBble CEYEeHUs U CEYEHUs, 1apauIeIbHbIE OCHOBAHUIO.
[Tap u cepa, ux ceuenus. KacarenpHast MaockocThb K chepe.

N3mepenus B reomeTpun
O06nem u ero usmepenue. uterpanbHas popmynina oobema.
®dopmynel 00beMa Kyba, MPSIMOYTOIBHOTO MapaieNienuIesa, Tpru3Mbl, IIHHAPA. DopMyITbl
o0bemMa mupaMuIbl U KoHyca. DopMyITbl TUTOIIAIM TTOBEPXHOCTEH MUIUHApPA U KOHyca. DopMyIibl
o0beMa Iapa u IIonaau cepsl.
[TogoGue Ten. OTHOIIEHUS TIIOMIAEH TOBEPXHOCTEH M 00BEMOB TTOTOOHBIX TEI.

KoopanHaTsl 1 BEKTOpBI

[TpsmoyronbHas (IekapToBa) CUCTeMa KOOpAMHAT B mpocTpaHcTBe. DopmMynia paccTOSHUA
MEXY ABYMS TOUKaMHU. Y paBHEHUS CEPBI, nIOCKOCMU U NPAMOI.
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Bektopel. Moayns Bektopa. PaBeHCTBO BeKTOpOB. CJOKEHHE BEKTOPOB. YMHOKEHHUE
BEKTOpa Ha uyucio. Pa3nokeHne BEKTOpa MO HAMPaBICHUSIM. YTOJI MEXIy ABYMSI BEKTOPaMH.
IIpoekuusa BekTopa Ha ock. KoopaunaTel BekTopa. CKaasipHOE IPOU3BEIECHUE BEKTOPOB.

Hcnonb3oBaHne KOOPAMHAT M BEKTOPOB IPHU PEHICHUUM MATEeMAaTHUYECKUX U TPUKIIAIHBIX
3azay.

Ilpakmuueckue 3anamus

[Ipyu3Haku B3aMMHOIO paCIOJIOKEHUA MPSIMBIX. YToid MeXAy HOpsSMbIMH. B3aumHoe
pacmoioKEHUE MPSIMBIX U IUIOCKOCTeH. [lepneHaukyisip U HaKJIOHHAsA K TUIOCKOCTU. YTOJI MEXKIY
PSIMOM U IUIOCKOCTHIO. Teopembl 0 B3aMMHOM PAacHOJIOKEHUH MPSAMOM M IIOCKOCTH. TeopeMa o
TpeX MEePIeHIUKYJIIsApaXx.

[Ipu3Haky ¥ CBOMCTBA MapaJUIEIbHbIX U MEPIEHINKYISIPHBIX TUIOCKOCTEH.

PaccrosiHre OT TOYKM /0 IUIOCKOCTH, OT MPSIMOM 1O IJIOCKOCTH, PACCTOSIHUE MEXIY
IUIOCKOCTSIMU, MEXIY CKPEHIMBAIOMIMMUCS MPSMBIMH, MEXAYy IPOU3BOJIBHBIMU (UTypaMH B
IIPOCTPAHCTBE.

[TapamnensHOE€ MPOEKTUPOBAHME U €r0 CBOMCTBA. Teopema o nIOWaou Opmo2oHANbHOU
npoeKyuy MHO20y201bHuUKA. B3aMHOE pacIioyiosKeHHe MPOCTPAaHCTBEHHBIX (UTyp.

Pasnuynble BuUOBI MHOTOrpaHHUKOB. Wx wu3oOpaxenus. CedeHus, pa3BepTKU MHOTO-
rpaHHuKoB. [lnomanes mnoBepxHOCTH. Buasl cummerpuii B mnpoctpancTtBe. CUMMETpHUS Tel
BpallleH!sl U MHOTOTPAaHHUKOB. Beruncnenue miomaaei u o0beMoB.

Bekropsl. JleiicTBus ¢ BekTopamu. [[ekapToBa cuctemMa KOOpPAUHAT B POCTPAHCTBE.

VYpaBHEHHE OKPY>KHOCTH, c(ephl, MIOCKOCTH. PaccrosHue mexay Toukamu. JlecTBus c
BEKTOpaMHU, 3aJaHHBIMH KoopauHatamu. CKaisipHOe TMpPOU3BEACHUE BEKTOPOB. BekropHoe
ypaBHEHUE NPSIMOM M IJIOCKOCTH. Mcmonap30BaHME BEKTOPOB IPU J0KA3aTEIbCTBE TEOPEM
CTEPEOMETPUHN.

Jns BHeayIMTOPHBIX 3aHATHM CTyA€HTaM HapsAly C PEHICHUWEM 337ad4 U BbBIIOJIHEHUS
MPAKTUYCCKHUX 3aJaHUA MOYKHO TPEIJIOKUTH TEMbI UCCIICIOBATEILCKUX U peepaTuBHBIX padoT, B
KOTOPBIX BMECTO CEpHUMl OTAEJIbHBIX MEJIKHMX 3aJad W YNPAXKHEHUU MpejIaratoTcsi CHOKETHBIE
3a/1aHus, TpeOyIolue JUIMTETbHON paboThl B paMKax OJHOW MaTeMAaTHUYE€CKOW CUTYyallud. DTH TEMBI
MOTYT OBITh KaKk WHIUBUAYaIbHBIMUA 3aJaHUSMU, TaK U TPYNIOBBIMH JUISI COBMECTHOTO
BBITIOJIHEHHUSI HICCIICIOBAHUS.

Ilpumepnvie memul pepepamos (00K1a008), uccied06amerbCcKux NPOEKmMos

+ HenpepsiBHbIE 1poOH.

 IlpumeHeHHne CIOXKHBIX TPOLIEHTOB B JKOHOMHUYECKMX pacueTtax. [lapamnensHoe
IIPOEKTHPOBAHHUE.

+ Cpennue 3Hau€HUS U UX IPUMEHEHUE B CTATUCTHUKE.

« BexTopHoOe 3a1aHue NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

+ CnoxeHre TapMOHUYECKUX KOJIEOaHUH.

« I'paduueckoe perieHne ypaBHEHUH 1 HEPABEHCTB.

« IlpaBuibHbBIE U TONTYNIPABUIIbHBIE MHOTOI'PAaHHUKHU.

« KoHndeckue ceueHus 1 UX IPUMEHEHHNE B TEXHUKE.

« Ionstue nuddepeHnmana u ero NPUIOKEHHUS.

+ CxeMbl NOBTOPHBIX UCTbITaHUM bepHyim.

« HccrnenoBanne ypaBHEHUN U HEPABEHCTB C TaPaMETPOM.
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TemaTHuyeckoe NVIAHUPOBAHUE
TEXHUYECKHA ITPO®UIID npodeccHoHaILHOr0 00pa30BaHus

[Tpu peanuzanuu coaepxkanus 001eodpazoBaTeILHOTO YueOHOTo IpeaMeTa «MaTemMaTiuka» B
npenenax ocBoenus IIIICC3 CIIO nHa 6a3e ocHOBHOro o0Imero oOpa3oBaHUsS C IOJTyYEHHUEM
cpeaHero obuiero oopa3zoBaHus MaKCUMallbHas ydeOHas Harpy3ka oOydYarolIMXCsl COCTaBIIAET IO
crenuanbHOoCcTIM CITO TexHmdeckoro npoduis — 285 4vaca, U3 HUX ayauTopHas (oOs3aTenbHas)
Harpyska oOydalolIMXcsi, BKIIOYas MpakTHYecKue 3aHATus, — 190 dacoB; BHeayIUTOpHAs
camocTosTeNbHas padoTa CTyIeHTOB — 95 4acos.

TEMATHYECKHM ILTAH
KonnuectBo ayauTOpHBIX
MaAKCHMAL Hast 4acoB npH 04HOH popme | CamocrosiTesb
HaumenoBanue tem HArDY3KA Ha Hast
py Bcero IIPAKTUYECKU pabora
€ paboThI
Beenenne 3 2 - 1
1. Pa3BuTHe NOHATHS O YHCIe 15 10
2. OyHKUMHU, CBOKCTBA, rpaduKHn 12 8 4 4
3. Kopuu, crenenu u sorapumol 36 24 10 12
18 12 2 6

4. Tpuronomerpuueckue pyHkuuu
5. Tpuronomerpuyeckue 9 6 2 3
YPaBHEHHUS
6. [IpeoOopa3oBanue 12 8 2 4
TPUTOHOMETPHYECKUX BbIPasKeHHIt
7. Hauaio MaTeMaTH4ecKoro 48 32 18 16
aHaJM3a
8. [Ipsimble U MIOCKOCTH B 27 18 6 9
MPOCTPAHCTBE
9. BeKTOpBHI H KOOPAMHATHI 30 20 8 10
10. MnTerpaJ u ero npuMeHeHue 24 16 10 8
11. MHOrOrpaHHMKH ¥ KpyrJjble 21 14 4 7
TeJIa
12. KomOunaTopuka 12 8 2 4
13. D1emeHTHI TeopuHU 9 6
BEPOSITHOCTEH U MAaTEeMaTHYECKOH
CTATHCTHKH
14. YpaBHeHUs 1 HEPaBeHCTBA. 9 6 4 3

HpOMC)Ky'TO‘-IHaH aTrTecTanusa B (I)OpMC OK3aMCHa

Beero 285 | 190 78 95
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XapakTepucTHKA OCHOBHBIX BU/0B YU4eOHOM AeSITeJJbHOCTH 00yUAOIIUXCS

Conepxanne o0ydeHHs

XapakTepuCTHKa OCHOBHBIX BUJIOB JCATEILHOCTU CTYICHTOB (Ha
YPOBHE YICOHBIX IECHCTBUI)

Beenenune

O3HaKOMJICHHUE C POJIBIO MAaTEMATHKU B HayKe, TEXHUKE, SKOHOMUKE,
MH(POPMAITUOHHBIX TEXHOJIOTHAX U MPAKTUYCCKON JCATEIBHOCTH.
O3HaKOMJICHHUE C TENSIMU U 33J1a4aMU H3YYCHUSI MATEMATHKH MTPU
ocsoennu npodeccuit CIIO u cnenmansHocTel CI10

AJITEBPA

PazButne oHATHS O
qUCIIC

BremonHenne apudMeTnaeckux ASHCTBUE HAJl YUCIIaMU, COUETast
YCTHBIE H TNChMEHHBIE IPUEMEI.

Haxoxnenne npuOImKeHHBIX 3HAYCHIH BEIMYWH U TIOTPEITHOCTEH
BBIYUCIICHUN (a0COMIOTHOW M OTHOCUTEIILHOM); CPABHEHUE YUCIIOBBIX
BBIPAKECHUH.

Haxoxmenune ommOoK B IpeoOpa30BaHMAIX U BEIYHCIECHUAX (OTHO-
CUTCSI KO BCEM ITyHKTaM MPOrpaMMBbl)

Kopuu, crenenu, nora-
pudMBI

O3HakOMJIEHHE C TIOHATHEM KOPHS N-U CTETEeHU, CBOMCTBAMH pajiu-
KaJIOB M IIPABUJIaMH CPaBHEHHS KOPHEH.

DopMmyIMpoBaHUE ONpeEIeTISHUs] KOPHS U CBOMCTB KOpHEUl. Bbruuce-
HUE U CpaBHEHHE KOPHEH, BHITIOJHEHNE MPUKHUIKA 3HAYEHHUS KOPHSL.
[TpeoOpazoBaHue YNCIIOBBIX U OYKBEHHBIX BBIPAKEHHIA, COACPKAIINX
paauKabl.

BrimonHenne pacueToB 1o GopMyliam, CoAepKalluM paanuKaibl, 0cy-
IIECTBIISAS HEOOXOAUMBIC MOJICTAHOBKH U NIPe0Opa30BaHuUsI.
OrnpezaeneHre paBHOCWIBHOCTH BBIpAXXEHUM ¢ paaukanaMmu. Pemenue
HpPpalOHANBHBIX YPaBHECHUMN.

O3HaKOMJIEHHE C TIOHATHEM CTETIeHHU C IeHCTBUTEIbHBIM ITOKa3aTe-
JIEM.

HaxosxneHue 3Ha4eHUH CTETIEHH, UCTIONB3YS IPH HEOOXOJUMOCTH
MHCTPYMEHTaJIbHbBIE CPE/ICTBA.

3anuchiBaHWE KOPHS N-i CTENIEHH B BHJIE CTENICHHU C JPOOHBIM IOKa-
3areneM 1 Hao0OpOT.

DopMyapoBaHUE CBOMCTB cTeneHeil. Beruucnenue crenexen ¢ pa-
[IMOHAJIHHBIM TIOKa3aTeJeM, BBIMOJTHEHNE IPUKHUIKN 3HAYEHUS CTe-
MIEHHU, CPAaBHEHHE CTETICHEH.

IIpeoGOpa3oBanue YNCIIOBBIX M OYKBEHHBIX BBIPQKEHHMH, COAEPKAILNX
CTEIIEHU, IPUMEHSIS CBOMCTBA. PellleHne oKa3aTeabHbIX ypaBHEHU.
O3HakOMJIEHHE C TIPUMEHEHNEM KOpHEH U CTENeHe! MpH BhIUMCICHUN
CpEIIHUX, NEJICHUH OTPE3KA B «30JI0TOM CEYEHHN». Penenne
TIPUKJIATHBIX 3a/1a4 Ha CJI0YKHBIE MMPOLIEHTHI

[Ipeo6pa3zoBanue anre-
OpanvecKux BBIpaKeHUIT

BrinonHenune npeoOpa3oBaHuii BhIpaXKCHHM, IPUMEHEHHE HOPMY!I,
CBSI3aHHBIX CO CBOICTBaMH CTETeHEH U Torapru(MOB.
Omnpenenenre 00JIaCcTH TOMYCTHMBIX 3HAYSHHH JOTapUPMUIESCKOTO
BhIpakeHUs. PenieHne jorapupmMudecknx ypaBHEeHHH

OCHOBbBI TPUT'OHOMETPUH

OCHOBHBIE TTIOHATHS

N3ydeHne paguaHHOT0 METO/Ia U3MEPEHUS YIIIOB BPAILIEHUS U UX
CBSI3U C TPagyCHOM Mepoii. M300paskeHue yriioB BpaleHus Ha
OKPY>KHOCTH, COOTHECEHHUE BEJIMYHHBI YIJIa C €r0 PaCcIIOJIOKECHUEM.

DopMyTUpOBaHHUE ONPEACIECHIH TPUTOHOMETPUIECKUX (DYHKIIMNA A5
YIJIOB IIOBOPOTA U OCTPBIX YIIIOB IPSIMOYTOJIBHOIO TPEYTOJIBHUKA U
00BsICHEHHE UX B3aUMOCBSI3H

OcHOBHBIE TPUTOHOME-
TPUUECKHE TOXKIECTBA

IIpuMeHeHne OCHOBHBIX TPUTOHOMETPUUYECKHUX TOKIECTB JIJIs1 BBIUMC-
JICHUs] 3HAUSHUH TPUTOHOMETpUIeCKUX (DYHKIIMH 110 OJTHOW U3 HUX

[IpeoOpaszoBanus mpo-
CTEHIINX TPUTOHOMETPH-
YECKHX BBIPAXKEHUI

N3yuenne oCHOBHBIX (pOpMyJT TPUTOHOMETPUH: HOPMYJIBI CIOKEHUS,
YABOEHHS, TPeoOPa30BaHUs CYMMBI TPUTOHOMETPUUYECKUX (DYHKIIMN B
MIPOM3BE/ICHIE U MPOU3BEJCHHS B CYMMY M MPUMEHEHHE TIPU
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BBIYUCJICHHUU 3HAYCHUSA TPUTOHOMCTPHUYCCKOI'O BBIPAXKCHUA U YIIPOIIIC-
HHA €TO.

O3HaKOMIJICHHE CO CBOMCTBAMM CUMMETPHUU TOUYCK HaA eI[I/IHI/IqHOI\/'I
OKPY>KHOCTH M ITPUMCHCHUC UX IJI BHIBOJA (pOpMyJ'I MMPpUBEACHUSA

IIpocreiine TpUuroHo-
METPHUYECKUE YPABHEHHS
U HepaseHcmea

Pemenne mo popmynaM u TpPUTOHOMETPHYECKOMY KPYTY IPOCTEHIIIIX
TPUTOHOMETPUIECKIX YPaBHEHHIA.

[TpumeHeHne 0OMMX METOAOB pellieHNs ypaBHEHUH (pUBEACHUE K
JUHEMHOMY, KBaJJpaTHOMY, METO/I PA3JIOKEHUS HA MHOKUTEIH, 3a-
MEHBI TIEPEeMEHHON) TIPU PEIIeHNH TPUTOHOMETPHYECKIX yPaBHEHHI.
YMeHnue oTMedaTs Ha KpyTre perieHns IpOCTeHITNX TPUTOHOMETPH-
YeCKUX HEPAaBEHCTB

ApKCUHYC, apKKOCHHYC,
apKTaHTe€HC YHCIia

O3HaKOMJIEHHE C TIOHATHEM OOPAaTHBIX TPUTOHOMETPHUIECKUX (PyHK-
LU,

N3ydenue onpeneneHnii apkCuHyca, apKkKOCUHYyca, apKTaHTe€HCa
qucia, GopMyIHpoBaHHUE UX, H300pAKEHUE HA CIMHUYHON OKPYXK-
HOCTH, IPUMEHEHHE TIPH PEIICHIH YPaBHEHUH

®YHKIMU, X CBOUCTBA U TPADHKU

DyHKIHUH.
ITonsiTHEe 0 HENpPEpBIBHO-
CTH QyHKIUA

O3HaKOMJIEHHE C TMOHATHEM NIEPEMEHHON, IPUMEpaMu 3aBUCUMOCTEMN
MEXIy IIEPEMEHHBIMU.

O3HaKOMJICHUE C IOHATHEM IpaduKa, ONpeaeIeHUe IPUHAAICKHOCTH
Touku rpaduky pyHkuu. OnpeaeneHue mo Gopmyie MpocTenen
3aBUCHMOCTH, BHJa ee rpaduka. Beipaxkenue mo Gopmyse ogHON
MIEPEMEHHON uepe3 ApyTue.

O3HakoMJICHHUE ¢ OIpefesieHueM QYHKINH, GOPMYJIUPOBAHUE €TO.
Haxosxaenue o0nacT onpe/iesieHust M 00JacTh 3HaYeHUH QYHKINH

CaoiicTBa QPyHKINH.
I'padmyeckas naTEp-
npetanus. [Ipumepsl
(YHKIMOHANBHBIX 3a-
BHCHMOCTEH B PEaNbHbBIX
mporeccax 1 SABJICHUAX

O3HakoMJICHHE € IpUMepaMu (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B pe-
AIBHBIX MPOLIECCaX U3 CMEXHBIX IPEIMETOB.

O3HaKOMJICHHE C AOKA3aTEIbHBIMH PACCYXKAECHUSIMH HEKOTOPBIX
CBOMCTB JTMHECHHOM U KBaJpaTUIHON (PYHKIIMIA, IPOBEICHUE HCCIICIO-
BaHUS JINHEHHON, KyCOYHO-TMHEHHOH, TPOOHO-TMHEHHON 1 KBaIpa-
TUYHOW (yHKUUH, nocTpoeHue ux rpadpuxos. Iloctpoenue u urenne
rpadukoB ¢pyHknuii. UccnenoBanne QpyHKIMH.

CocraBieHnue BU0B (PYHKIIUI 10 JAHHOMY YCIIOBHIO, pEIlICHHE 3a/1a4
Ha SKCTPEMYM.

Brinosinenne npeobpa3oBanuii rpaduka QyHKIAN

O6patHbie QYHKIIUH

N3yuenue nonamusa obpamuoi hynkyuu, onpeneneHue Buaa u no-
cmpoenue epagura oopamuoll yHKYyuU, HAxoxcoeHue ee
obnacmu onpedenenus u ooracmu 3Haderui. llpumenenne
CBOWCTB (PYHKIMIA IPH MCCIICAOBAHUH YPABHEHUH U pEIICHUN 3a/1a4
Ha 9KkcTpeMyM. O3HaKOMIICHHE C TTOHATHEM CJIOKHOW QYHKITUH

CrenecHHble, TOKa3a-
TeJIbHBIE, Jorapudmu-
YEeCKUE U TPUTOHOME-
TpUYECKHE (PYHKIHH.
O6patHbie TPUTOHOME-
Tpuueckne QyHKIIH

Brruucnenue 3HaueHni GyHKIUHN 10 3HAYEHUIO apryMeHTa.
OnpeneseHue MoI0KEHNs TOUKH Ha IrpaduKe 10 ee KOOpAWHATaM H
Hao0OopOT.

Hcnonp3zoBanue cBOMCTB (pyHKITNI 71 CpaBHEHHSI 3HAYSHH CTeTIe-
HEl u orapumMoB.

[Toctpoenue rpadMKoB CTENEHHBIX U JIOTApUPMUISCKUX QYHKIIHH.

Penrenue nokazareNbHBIX U JIOTApUPMHISCKUX YPAaBHEHUH U Hepa-
BEHCTB 110 U3BECTHBIM JITOPUTMAM.

O3HaKOMJICHHE C TIOHSATHEM HENPEPHIBHOM MEPUOIUIECKON QYHKLINH,
(bopMyHpoBaHHE CBONCTB CHHYCA U KOCHHYCA, TIOCTPOSHHUE UX
rpauKoB.

O3HaKoMJICHHE C TIOHSTHEM FapMOHUYECKUX KOJIEOaHUH U IpUMepaMu
rapMOHHYECKUX KOJIeOaHHH JITsl OTIMCAHMS TIPOIIECCOB B PH3HUKE U
JIPYTHX 00JIaCTSIX 3HAHUSI.

O3HaKOMJICHHE C TIOHSATHEM Pa3pbIBHOM MEPUOINIECKON HYHKLINH,
(dopMyHpoBaHHE CBONCTB TAHI€HCA M KOTAHT€HCA, IOCTPOCHUE UX
rpaduKoB.
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[TpumeHeHue cBOMCTB QYHKIMIA AJ1s1 CpAaBHEHUS 3HAYCHUI
TPUTOHOMETPUUECKUX (YHKIUH, PEIIEHUs] TPUIOHOMETPUUECKUX
ypaBHeHul. [locmpoenue epaguxos obpamuvix
MpUSOHOMempUuiecKux QYHKyul u onpedenenue no spapuram
ux ceoucms.

Brimoaaenune npeobpazoBaHus rpaguKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocienoBareabHOCTH

O3HaKOMJIEHHE C MOHATHEM YHCIOBOM MOCIEI0BATEILHOCTH, CIIOCO-
Oamu ee 3a7aHus, BEIYMCICHUSAMH €€ YJICHOB.

O3naxomienue ¢ nonamuem npeoena nocied06amelbHOCmu.
O3HaKOMJICHHE C BBIYHCICHUEM CYMMBI OECKOHEYHOTO YHCIOBOTO
psiza Ha IpUMepe BHIYUCIICHUS CYMMBbI OECKOHEYHO YOBIBAOIIEH Ieo-
METPUUYECKOM MPOrpecCu.

Pemrenue 3agay Ha npuMeHeHne GOPMYIIbI CyMMBI OECKOHEYHO YObI-
BAIOIIEY F€OMETPUYECKON POTPECCUU

IIpousBoaHas u ee npu-
MEHEHUE

O3HaKOMJICHHE C TIOHATHEM IIPOU3BOIHOM.

Nzyuenne n GpopMyaupoBaHUE €€ MEXaHUUYECKOTO U FEOMETPUYECKOTO
CMBICJIA, U3YYEHHUE AITOPUTMA BBIUMCIICHHS TPOM3BOJHOM Ha IpUMeEpe
BBIYKCJICHUS MTHOBEHHOW CKOPOCTHU U YIJIOBOTO KO3(pduimeHTa
KacaTeNbHOM.

CocTaBiieHUe YpaBHECHUS KacaTeJIbHOM B 00IIIEM BH/IE.

YcBoenue npasui auddepeHupoBanus, TaOIUIIBI IPOU3BOTHBIX
AIeMEHTApHBIX QYHKIHNA, TIPUMEHEHHE 1T AU PepeHITIPOBAHIS
(YHKIHA, COCTABICHHS YPaBHEHUS KacaTeIbHOM.

W3zyuenne TeopeM o CBSI3H CBOWCTB (QYHKIMU U MTPOU3BOIHOM, (hop-
MYJIMPOBKa UX.

IIpoBeneHue ¢ MOMOILBIO IPOU3BOAHON UCCIe0BaHus (PyHKIMH, 3a-
JTAaHHOU (hOPMYJIIOH.

YcTaHoBneHHE CBSI3M CBOWCTB (YHKIIMH U MPOU3BOIHOM 110 UX Tpa-
¢dbukam.

IIpumMeHeHue Ipon3BOIHOM JUIs pEeIEHUs 3a/1a4 Ha HaXOXK/ICHUE
HanOOJIBbIIETO, HAMMEHBIIIETO 3HAYEHUS U Ha HAXOXK/ICHUE
IKCTpeMyMa

[lepBooOpazHas u
WHTETpal

O3HaKOMJICHHE C TIOHSTHEM MHTErpaja U NepBooOpa3HOM.

W3zyuenne npaBuiia BIYACICHHS IEPBOOOPA3HON 1 TEOPEMBI
Herorona— Jleiibuuna.

Pemenne 3agay Ha CBsI3b IEPBOOOPA3HON U €€ MPOU3BOIHOMN, BHIUHUC-
JIeHHE TIePBOOOPA3HOM 1S TAaHHOH (DYHKIIHH.

Pemrenue 3agau Ha IpUMEHEHHWE MHTETPalIa JUIsl BEIYUCICHUS Ppu3n-
YECKUX BEJMYHH U IJIOMaaeH

YPABHEHUA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI

O3HaKOMJIEHHE C POCTEHIINMHU CBEICHUSIMHU O KOPHSX anrebpande-

ypaBHeHUI HepaBeHCTBa | CKMX YpaBHEHUN, OHITHIMH MCCIECIOBAaHUS YPABHEHUN U CUCTEM
U CUCTEMBI HEPABEHCTB C | ypaBHEHUI.

ABYyMs IICPEMCHHBIMHA

N3ydeHne Teopun paBHOCWIBHOCTH YPAaBHEHUI U €€ IPUMEHEHUSI.
IToBTOpEHNKE 3anKcH pelIeHNs] CTAaHIAPTHBIX YPABHEHUH, IPUEMOB
npeoOpa3oBaHus ypaBHEHUH AJIs1 CBEJICHUS K CTAHIAPTHOMY
YPaBHEHHUIO.

Penrenue panmoHaIbHBIX, UPPAUOHAIBHBIX, TIOKA3aTEIBHBIX U
TPUTOHOMETPUYECKUX YPABHEHUH U CUCTEM.

Hcnonb3oBanue CBOMCTB U rpadukoB (PyHKIMK A1 pELICHUS ypaB-
HeHui. [loBTOpeHne OCHOBHBIX IPUEMOB PEILICHHS CHCTEM.

Penrenue ypaBHeHU ¢ IpUMEHEHHEM BCEX TIPUEMOB (Pa3IOKECHHUS Ha
MHOHTEJNH, BBEICHHUSI HOBBIX HEU3BECTHBIX, ITOJICTAHOBKH, Tpadu-
4ECKOro METO/a).

Pemenwne cucreM ypaBHEHHIA ¢ IPUMEHEHHEM Pa3IMIHBIX CITOCOOOB.
O3HakOMJIEHHE C OOIIMMH BOIIPOCAMH PEIICHUS] HEPABEHCTB H
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MCTIOJIb30BaHUE CBOMCTB U rpad)koB GPyHKIMN IPU pelICHUN
HEPaBEHCTB. PenieHne HepaBeHCTB U CHCTEM HEPaBEHCTB C
MPUMEHEHUEM Pa3ITUIHBIX CIIOCOOOB.

[TpuMeHeHne MaTeMaTHUECKIX METOIOB AJISl pEIICHHS COAepIKaTelNb-
HBIX 337249 U3 Pa3IUYHbBIX 001acTell HAyKH U MpakTuku. MHTEpmpe-
THPOBaHUE PE3YIHTATOB C YUYETOM PEaTbHBIX OTPAHIIEHIH

DJIEMEHTbI KOMBUHATOPUKU, TEOPMM BEPOSITHOCTEM U CTATUCTUKH

OCHOBHBIE TTOHATHS
KOMOWHATOPHUKH

Uzyuenne npaBuiia KOMOMHATOPUKH U IPUMEHEHUE TP PELICHUN
KOMOWHATOPHBIX 3a/1a4.

Pemenne KoMOMHATOPHBIX 3a/1a4 METOAOM Nepedopa U 1O MPABUITY
YMHOKEHHSL.

O3HaKkOMJIEHHUE C MOHATHAMH KOMOMHATOPHKH: pa3MEIIeHHIMH, CO-
YeTaHUSIMH, IEPECTAaHOBKAMHU U (OPMYJIaMH ISl UX BBIYHCIICHHUS.
OOmbsicHeHue 1 IpUMeHeHre (GOPMYIT AJIsl BBIYMCIICHHS Pa3MeIIeHu,
MEPECTaHOBOK M COUETAHUI MPU pELICHUH 3a1ad.

Oznakomiienne ¢ 6mHOMOM HproToHa 1 TpeyronsHukom [lackans.
Pemenne mpakTHYecKuX 3a/1ad ¢ UCTIOIb30BAaHUEM TOHATHIA M IPABIIT
KOMOWHATOPUKH

OneMeHThl TeOpUHU
BEPOSITHOCTEN

H3ydeHne KI1acCHYECKOro ONpEAEIICHHs BEPOITHOCTH, CBOUCTB BEPO-
SITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccMmoTrpenue npuMepoB BeIUUCIEHUS BEPOATHOCTEN. Pelienne 3anay
Ha BBIYMCICHUE BEPOSITHOCTEH COOBITHIA

[IpencraBnenue qaHHBIX
(TabuIIBI, TUATPAMMEL,

rpaduKm)

O3HaKOMIIEHHE C IPENCTABIECHNEM YHCIOBBIX JAHHBIX U UX XapaKTe-
PUCTUKAMH.

Pemrenue mpakTuieckux 3aaa4y Ha 00pabOTKY YHCIIOBBIX JaHHBIX,
BBIYMCJICHUE UX XapPaKTEPUCTHUK

I'EOMETPUA

[IpsiMbI€ U TUIOCKOCTH B
MIPOCTPAHCTBE

DopMyIHPOBKa U MPUBENCHUE T0KA3aTENBCTB IPU3HAKOB B3aHMHOTO
pacnooXeHus MPsIMBIX U TUIOCKocTel. PacriozHaBaHue Ha yepTexax
Y MOJIENSIX Pa3IMYHBIX CIIy4aeB B3aHMHOTO PacIONOXKEHUS MPSIMBIX U
IJIOCKOCTEH, apryMEHTHUPOBaHNE CBOMX CyxAcHHN. DopMyInpoBaHue
OTIpeIeNICHH, IPU3HAKOB U CBOWCTB MapajlIeNbHbIX U
MIEPIIeHIUKYISPHBIX IUIOCKOCTEH, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.
BrinonHeHNe MOCTPOEHUS YIVIOB MEXKIY MPSIMBIMH, MIPSIMOM | IJI0-
CKOCTBIO, MEX/1y IITIOCKOCTSIMH 110 OIMCAHMIO M PACIIO3HABaHUE UX Ha
MOJIETISX.

[IpuMeHeHne NPU3HAKOB U CBOMCTB PaCHONIOXKEHUS MPSIMBIX U IUIO-
CKOCTEW IIPH PELICHUH 33/a4.

Nzobpakenne Ha pUCYHKaX U KOHCTPYHPOBAHHE HA MOJIEIISIX Tiep-
MIEHANKYJISPOB M HAKJIIOHHBIX K IIOCKOCTH, MPSMBIX, MMapaJlIebHBIX
IUTOCKOCTEH, YITIOB MEXIY NPSMOH M TUIOCKOCTBIO U 0OOCHOBaHHE
[IOCTPOCHUSI.

Pemenne 3ana4 Ha BEIYHCIEHHE TEOMETPUYECKUX BETMYUH. OMUCHI
BaHUE PAaCCTOSHUS OT TOUKH JI0 IIIOCKOCTH, OT MPSIMOM 10 MITOCKOCTH,
MEXY IITOCKOCTAMU, MKy CKPELINBAIOIIUMUCS TPIMBIMH, MEXKTY
MIPOM3BOJIHHBIMHU (PUTypaMH B MPOCTPAHCTBE.

DOpMyIMPOBAHUE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUSIX
(TeopeMm cyliecTBOBaHUS, CBOWCTBA).

M3o0pakeHre Ha YepTekax U MOJCIISIX PACCTOSIHUAS 1 000CHOBaHUE
cBOMX CcyxaeHuil. OnpeneneHne U BRIYUCIEHHE PACCTOSHHUN B TIPO-
crpanctse. [IpumeHenne GpopMyi u TeopeM IIIaHUMETPUH IJIs pelie-
HUA 337a4.

O3HakOMIJIEHHE C TIOHATHEM MapajlIeNbHOTO MPOEKTUPOBAHUS M €ro
cBolicTBamMu.  Dopmyaupoganue  meopemvl 0  HAOWAOU
OpMO2OHANLHOU NPOEKYUU MHO20Y20IbHUKA .

[Ipumenenune Teopun st 000CHOBAHUS MOCTPOSHUN M BHIYHCIICHHA.
APryMEeHTHPOBaHHE CBOUX CYKJICHHH O B3aUMHOM PACIIOIOKEHUHT
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MPOCTPAHCTBEHHBIX (PHUTYD

MHororpaHHUKA

Onucanne U XapaKTepUCTHKA PA3TMYHBIX BHIOB MHOTOTPaHHHUKOB,
[IEPEYNCIICHNE UX DJIEMEHTOB M CBOCTB.

N300paxeHre MHOTOTPAHHUKOB ¥ BBITIOJTHEHHUE MTOCTPOSHUS HA U30-
OpaXeHHUSX ¥ MOJIEIISIX MHOTOTPAaHHUKOB.

Brruncnenne TMHEWHBIX SJIEMEHTOB M YTJIOB B MPOCTPAHCTBEHHBIX
KOH(UTYpaIusix, apryMEHTUPOBAHUE CBOUX CYXKJICHHIA.
XapakTepuUCTHKA U U300pAKCHUE CCUCHUS, pA368ePMKU MHO202PAH -
HUKO8, BBIYUCIICHUE IO NOBEPXHOCTEH.

ITocTpoeHne pocTEeHIIINX ceueHuH Kyoa, MPU3MEBI, mupaMusl. [1pu-
MeHeHHUE (DAKTOB U CBEICHUI U3 IJIAHUMETPHH.

O3HaKOMIIEHHE C BHJIAMU CHMMETPHIA B IPOCTPAHCTBE, (HOPMYIHPO-
BaHUE ONpeAeIICHUI U CBOMCTB. XapaKTepUCTUKA CUMMETPHUH TeJ
BpalICHUSI U MHOTOTPAaHHUKOB.

[IpumMeneHre CBONCTB CUMMETPUH MPHU PEIICHUH 3a]1a4.
Hcnons3oBanue npruoOpeTEHHBIX 3HAHUHN /IS ICCTIEIOBAHMS U MOJIe-
JIMPOBAHUS HECIOKHBIX 3a7a4.

N3o0pakeHre 0OCHOBHBIX MHOTOTPAHHUKOB M BBIITOJTHEHUE PHCYHKOB
10 YCJIOBUSM 3a7a4

Tena v MOBEPXHOCTH
BpallleHUs

O3HaKOMJIEHHE C BHJIAMU TeJ BpaIleHus1, GOpMYITUPOBAHHE UX OTIpe-
JIETICHU U CBOMCTB.

DopMyIHpPOBAHUE TEOPEM O CEUCHHUH IIapa MIOCKOCTHIO U TUIOCKOCTH,
KacaTelIbHOH K cdepe.

XapakTepuCTHKa M U300pakCHUE TEJ BPAIICHHS, UX Pa3BEPTKH, Ce-
YCHU.

Pemenwne 3ama4 Ha TOCTpOSHNE CEUCHUH, BRIYHCIICHHE AJTWH, PACCTO-
SIHUM, yTII0B, 1olnaaei. [IpoBeneHue 1okazaTelbHbIX paccy X aeHUN
MIPU PEIICHUH 3a7a4.

[IpuMmeHeHne CBOWCTB CHMMETPHH TIPH PEIISHUH 3a/1a4 Ha Tella Bpa-
IEHUS, KOMOMHALIMIO TEJI.

Nzo0pakeHne OCHOBHBIX KPYTIIBIX TEJ U BBITIOJIHEHUE PUCYHKA TI0
YCJIOBHIO 331a4H

W3mepeHus B TeOMETPUN

O3zHakOMJIEHHE C MTOHATHAMH TUTOIIAIU ¥ 00beMa, aKCHOMaMH U
CBOMCTBaMU.

Pemenue 3aa4 Ha BRIYMCICHHE TIOMIAIEH TUIOCKUX (QUTYD C TIpUMe-
HEHUEM COOTBETCTBYIOIINX (HOpMyIT 1 (HaKTOB U3 IJIAHUMETPHH.
Wzydenne TeopeM 0 BEIYHCICHHH 00BEMOB MTPOCTPAHCTBEHHBIX TEIL,
pelieHre 3a71a4 Ha MPUMEHEHUE POPMYJI BBIYMCICHHS 00 EMOB.
Nzyuenue GhopMyJ it BBIMUCICHUS ILIOMIAIeH TOBEPXHOCTEH MHO-
FOTPAaHHUKOB U TEJl BPAIICHHUS.

O3HAKOMJICHHE C METO/IOM BBIUUCIICHUS TUIOIIAIN IOBEPXHOCTH
cdepsl. Pemenue 3aa4 Ha BRIYUCICHHUE IIONIAIEH TTOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KOOpILI/IHaTI)I " BCKTOPHbI

O3HaKOMIIEHUE C OHSATHEM BCKTOpa. I/IsyquHe ,I[eKapTOBOfI CHCTCMBI
KOOpJAUWHAT B MPOCTPaHCTBE, IMOCTPOCHUC 110 3a/laHHBIM KOOpAWHATaM
TOYCK U HHOCKOCTCI:I, HaXO0XICHUC KOOPpAMHAT TOYCK.

Haxoxxnenue ypaBHeHHH OKPYKHOCTH, c(hepbl, INIOCKOCTH. Brrunc-
JIEHUE PacCTOSTHUM MEX/y TOUKaMH.

N3yueHue CBOMCTB BEKTOPHBIX BEIIMYMH, IPABWII Pa3JI0KEHUS BEK-
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE, ITPaBUI HAXOKIEHUS KOOPAUHAT
BEKTOpPA B MIPOCTPAHCTBE, IPABHJI AEHCTBUHN C BEKTOPAMH, 33JaHHBIMU
KOOPJHHATAMH.

IIpuMeHeHne Teopuu NpH PELIEHUHU 3aa4 Ha JACUCTBUS C BEKTOPaMU.
N3ydeHne ckalaspHOro NPOU3BENEHUS BEKTOPOB, BEKTOPHOIO ypaB-
HEHUs NpAMOH U niockocTH. [IpuMeHeHne Teopuu NMpH pelieHnu 3a-
Jlad Ha JEUCTBUS C BEKTOPAMM, KOOPAMHATHBIA METOJ, NPUMEHEHHE
BEKTOPOB  JUIsl  BBIYMCICHMS BEJWYMH YIJIOB M PacCTOSHHUH.
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O3HakoMIIEHHE C JO0Ka3aTeIbCTBAMHM TEOPEM CTEPEOMETPUM O B3a-
HMHOM DAacCHOJIOXKEHUN NPSMBIX M IIOCKOCTEH C HCIIOIb30BAHUEM
BEKTOPOB

Y4eOHo-MeTOAMYEeCKOE W MATEePHATbHO-TEXHHYECKOe olOecneyeHHe MPOrpaMMbl
Y4eOHOro npeaMera «MaTeMaTHKa»

OcBoeHue mporpaMMBbl 00IIEro yaeOHOTo peaMeTa «MareMaThKay Mpe/noiaracT HaTuIue B
npoecCHOHANTLHOM 00pa30BaTEIFHON OPTaHU3AINH, PEATH3YIONIEH 00pa30BaTEIBHYIO MPOTPAMMY
cpennero obmiero oopasoBanus B npeaenax ocoeHust [IIICC3 CIIO na 6a3e 0CHOBHOTO OOIIEro
oOpa3oBaHus, y4eOHOTO KAOMHETa MATEMATHKH.

Kabuner maremaTnyeckux gucuuiuiil Nel7

- pabouee MeCTO MPEToIaBaTes;

- pabourie MecTa 00y4aroLXCS;

- CTEH/IBI;

- MaTeMaTH4ecKkue GopMyIIbl;

- TEOMETPHUECKUE (PUTYPBI;

- TUHENKa-TPEyroJIbHUK;

- MaKeThl TEOMETPUICCKUX TET,

- IIJ1AaKaTEhL;

- TPAHCIIOPTHP;

- TUPKYJIb,

MoOwibHBIN TpoeKunOoHHBIH KoMITiekT: HoytOyk Samsung ND-RC710 MynsTuMeuitHbIi
npoektop RoverLight DVS 850

OKpaH NepeHOCHOU

Oneparmonnas cucreMa Windows 7 Home Prem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double Commander,
FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019

Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

B mpouecce ocBoenuss mporpammsl odiiero yuebHoro npeamera «MaTtematukay CTYIEHTBI
JIOJDKHBI TOTYYHUTh BO3MOXHOCTh JOCTYIA K 3JIEKTPOHHBIM Y4eOHBIM MaTepuallaM [0 MaTeMaTHKe,
UMEIOUIMMCST B CBOOOJHOM JocTyne B ceTu VHTepHeT (AJIEKTpPOHHBIM KHHUraM, MpPaKTHUKyMaMm,
TectaM, marepuaiam EI'D u np.).

Jns aTOoM 1EenM MCHOJib3yeTcss KOMIBIOTEPHBIM KJIacC C JIMLEH3HMOHHBIM IPOTrPAMMHBIM
o0ecrieyeHreM 1 MyJIbTUMETUIHBIM TpoekTopoM NelO

- TEXHUYECKHE CPEJCTBA O0yUEHUS:

Cucremnsrii 6510k (10 mmr.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250
Gb, DVD/RW

Mownwutop (10 mr.): LG Flatron W1943C

Cucremnsiii 6510k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Monutop: LG Flatron W1943C

ITpuntep Samsung ML-1640

Ckanep HP Scanjet G2410

AyIuo KOJIOHKH

Omneparmonnas cuctema Windows XP Pro 32 bit
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Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010

1C: Byxranrepus 8 yueOHas Bepcus

1C: byxranrepus 8.1 yueOHas Bepcus

1C: Byxranrepus 8.2 yueOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMIIAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double,
Commander, FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite, Codec
Pack, LibreOffice, Medialnfo, Microsoft .NET Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint.NET,
Python, Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView

[Tomenienue st caMOCTOSATEIBHOM paboThl (OMOIMOTEKA, YUTAIBHBIN 3aJ1 C BBIXOJIOM B CETh
HHuTepHeT)

- TEXHAYECKHE CPEJICTBA OOyUCHUS:

Cucremusrii 61ok(61mrt.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

MonuTop(6 mt.): BENQ E910

Cucremnsiii 6sok: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Momnwutop: Acer V226HQL

M®VY: Canon IR 2520

Cucremnsiii 65ok: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Monutop: Acer V2003W

Cxkanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 nroiima

Ayauo KOJIOHKH

Omnepanmonnas cucrema Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner

CDBurnerXP, PDF-XChange Viewe, PotPlaye, JRE, LibreOffice,

Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,

The GIMP,Double Commander.
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Jlureparypa
OcHoBHasi JuTepaTrypa

boromonor H.B. Maremaruka: yueonuk mist CI1O -5-e uzz., nepepad. u gom. —M:
OpaiiT,2019.-401c. —-ISBN 978-5-534-07878-7. —Tekcr: anekrponnsiit //IBC FOpaiit (caiit). —
URL:https://biblio-online.ru/bcode/433286.

Boromornos, H. B. Matemaruka. 3agaun ¢ pemenusmu B 2 4. Yacts 1 : yueOHOe mocoOue st
cpenHero npodeccruonaabHoro oopazosanus / H. B. boromonoB. — 2-¢ u3a., ucnp. u gomn. —
M : KOpaiit, 2022. - 439 c. Pexxum noctyma: https://urait.ru/bcode/490794

boromonor H.B. I'eomerpus: yue6. mocodue mist CI10. —M:FOpaiit,2019.-108c. —-ISBN 978-5-
534-09528-9. —Tekct: anmakTponnsiii // DBC IOpaiit (caiit). “URL:https://biblio-
online.ru/bcode/428060

Mopakosud A.I'. Maremaruka: anreOpa 1 Hayajlia MaTeMaTHYECKOTO aHaiu3a, reomerpus. 10-
11 k. AnreGpa u Hayana MaremMarndeckoro ananusa. B 24. Ul .YueOnuk ans o6meoOpa3osar.
opraam3anuii \\\\\\\96a30Bb1it ypoBeHb\\\\0 -3-¢ u3m.,crep. -M:Muaemo3nna,2018.-448c.:u.

JonosHUTeILHAS JUTEPaTypa

Hlunaues, B. C. Maremaruka: yueOHUK U MPAKTUKYM JJISl CPEAHEr0 Npo(ecCHOHAIBHOTO
obpazoBanus / B. C. lllumaves; nox penakueit A. H. Tuxonosa. — 8-e uzn., nepepad. u gom.
— M: HOpaiit, 2022. - 447 c. Pexxum poctyma: https://urait.ru/bcode/448276

Marematrka 1 HHGOpPMATHKA: yUeOHUK U MPAKTHUKYM JJISi CPETHEro Mpo(ecCHOHATBHOTO
obpazoBanus / T. M. bensiesa [u np.] ; mox penakuueit B. JI. DnpkuHa. - 2-¢ u3., mepepad. u
nor. - M : FOpaiit, 2022. - 402 c.

Marematuka. [IpakTukym: yue6HOe mocobue /i CpeaHero npogeccuoHaIbHOro 00pa3oBaHus
/ O. B. Tarapaukos [u ap.] ; mox obmeit penakuueit O. B. TatapuukoBa. — M : FOpaiir, 2022.
- 285 c. Pexxum nocryna: https://urait.ru/bcode/414024

I'ucun, B. b. Marematuka. [IpaktukyM : yaueGHOe mocobue /Ui CpeaHero
npodeccuonanibHoro oopazosanusi / B. b. I'mcun, H. I1. Kpemep. — M : U3znarenscTBo
FOpaiir, 2022. — 202 c. Pexxum nocryma:https://urait.ru/bcode/449059

HNuTepHeT-pecypcsl

ITopran BpsiHcKOTrO rocyaapcTBeHHOro arpapHoro ynusepcutera Pasnen «Hayunas 6ubmmorexa
[lonHoTekcTOBBIE TOKYMEHTHI http://www.bgsha.com

NC «EnuHoe okHO J0cTyma K 00pa3oBaTelibHbIM pecypcam» deaepanbHOro areHTcTBa 1o
oOpazoBanwurio http://window.edu.ru

DneKTpOHHO-OMOIMOTE HAast cucTeMa u3ziaTenbeTa «Jlanby http://e.lanbook.com/

baza nannbix «Ai [Tu Op Memnuay http:// www.iprbookshop.ru/

OnexTpoHHO-0ubMHMoTeuHast cuctema « MTHOOPMUO» www.informio.ru
DneKTpoHHO-0nbMoTeuHas cuctema «Agriliby http://ebs.rgazu.ru/

OnexTpoHHO-0nOIMoTeuHast cucteMa ""HarmonansHelii ngposoii pecype "PYKOHT"

http://rucont.ru

OnekTpoHHO-0ubMHoTeuHast cuctema "BOOK.ru" https://www.book.ru/
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Hcnonp30Banne aKTUBHBIX M MHTEPAKTHBHBIX ()OPM MPOBEACHMS 3aHATHH. B nemsx peanusarmm
KOMIIETEHTHOCTHOTO TOJXOAa, Ui (POPMHPOBAHMS M PA3BUTUS OOLUMX U TNPOQEeCcCHOHAIBHBIX
KOMITETEHIIMH OOYYaromIMXCs, B TPOLECCe W3YYEHHS IHUCLMIUIMHBI HCHOJIB3YIOTCS CIEIYIOIINe
AKTHUBHBIC U HHTEPAKTHBHBIC (POPMBI TPOBEICHUS 3aHATHIA: pa300p KOHKPETHBIX CUTYAIIUH, TPYIIIOBbIE
JIMCKYCCHH, TBOPYECKHE 3aJaHus, JICKIHsI-Oecena, JISKIHUsT — Npe3eHTalus, IpoOieMHas JIeKIus,
MeTo/ paboThl B MAJIBIX TPYIIAX, METOJ IPOCKTOB.

KoHTpoJIb M o11eHKa pe3yJIbTATOB OCBOEHHS Y4eOHOI0 NpeaMera

KoHTpoJib ¥ OlLlIeHKa pe3yJbTaTOB OCBOCHHUS IPEAMETa OCYIIECTBIISICTCS IMpEroaaBaTeieM B
mpoliecce MPOBEJACHUSI YCTHOTO M MUCBMEHHOTO OMNpPOCa, TECTUPOBAHMS, a TAKKE BBIMOJHEHUS
00yYarouMMHUCs WHIMBUIYAIBHBIX 3aJIaHUM, TPOCKTOB, HCCIICIOBAHU.

Pe3yabTaTnl 00y4yeHus
(mpeaMeTHbIE Pe3yJabTaThl)

@opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaTOB 00yUYeHHUsI

B pe3ysbTate 0cBOeHUs AU CHUIIIMHBI
00y4YAKOLIHICS 10JIKEH
NPOJAEMOHCTPUPOBATH NpeAMeTHbIe
pe3yJibTaThl 0CBOCHHS Y4eOHOMU
JUCHHUILINHEI ""MateMaTuka'':
c(OpMHPOBAHHOCTh IIPEACTABICHUHN O MecTe
MaTE€MaTUKU B COBPEMEHHOW HAYYHOU
KapTUHE MHUpPA; IOHUMaHUE POJIU
Marematuku B GOpMUPOBAHUU KPYro3opa U
(GYHKIHMOHATIBHON IPaMOTHOCTH Y€JIOBEKa
JUIsI pEIICHUs] IPAKTHUECKUX 3aJ1ay;

OnepatuBHBIN KOHTPOJIb B (hopMe:

- IPOBEPKH U OIICHKHU MPAKTUYECKUX PadoT;
- BBIIIOJIHEHUE JOKJIAJIOB;

- IPOBEPKa U OlIeHKa pedepaTos;

- IPOBEPKA U OLICHKA MMPE3EHTALIHIA;

- 3alUTa MPOEKTOB;

- TECTOBBIA KOHTPOJIb.

BJIaJICHHE OCHOBOIIOJIATalOIIIUMH
MaTeMaTUYECKUMH TOHITUSMHU, TEOPUSIMU,
3aKOHAMU U 3aKOHOMEPHOCTSAMU; YBEPEHHOE
MMOJIB30BaHNE MAaTEMaTHUECKOHN
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

OnepaTuBHBIN KOHTPOIb B (hopMe:

- MPOBEPKH U OIICHKH IMPAKTUICCKUX PaboT;

- UHAMBUYAJIbHBIN YCTHBINA OIPOC;

- (ppoHTANBHBINA YCTHBIHN OIPOC;

- TECTOBBIN KOHTPOJIb;

- BBINIOJIHEHHE JTOKJIAJIOB;

- HaOJII0/IeHNE 32 HAaBBIKaMU pa0OThI B II100ANBHBIX,
KOPIIOPaTHBHBIX H JIOKATLHBIX HHHOPMAITHOHHBIX
CeTsX;

- MPOBEPKa U OIleHKa pedepaToB.

BJIa/ICHAE OCHOBHBIMHM METO/IaMU HAyYHOTO
MO3HAHMS, UCIIOJIb3YEMbIMH B MaTeMaTHKE:
HaOJr0IeHueM, OTIUCAaHUEM, U3MEPEHHEM,
HKCIIEPUMEHTOM; YMeHUEe 00padaThIBaTh,
OOBSICHATD PE3yJIbTaThl IPOBEICHHBIX
OTIBITOB U JIENIaTh BBIBOJIbI; TOTOBHOCTH U
CHOCOOHOCTh MPUMEHATH METO/IbI TO3HAHUS
IIPU pEeIIeHUU IPAKTUYECKUX 33/1a4;

OmnepaTUBHBIN KOHTPOJIb B (popMe:

- IPOBEPKH U OLIEHKH NMPAKTUYECKUX pabdoT;
- TECTOBBIN KOHTPOJIb;

- 3aIllMTa IPOEKTOB.

c(hOpMUPOBAHHOCTh YMEHUS JaBaTh
KOJIMYECTBEHHBIE OLICHKU U TIPOU3BOIUTH
pacueTsl o MaTeMaTU4ecKuM GpopMyliaM U
YpaBHEHUSIM;

OmnepaTUBHBII KOHTPOJIb B popMe:

- IPOBEPKH U OIIEHKH MPAKTUYECKUX padoT;
- BBIIIOJIHEHUE JI0KJIA/10B;

- MpOBEpKa U oIleHKa pedeparon

- 3aIlIMTa [IPOEKTOB;

- TECTOBBIM KOHTPOJIb;
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BJIQJICHUE TIPABUIIAMHU TEXHUKH
0€30MMaCHOCTH MPH MCIIOb30BAHUH
HATJISIHBIX TTOCOOMIA;

OnepaTuBHBIN KOHTPOIb B (hopMe:

- IPOBEPKH U OLICHKH MPAKTUYECKUX paboT;
- IPOBEPKa KPOCCBOP/IOB;

- GpOHTATBHBIN YCTHBIN OMPOC;

- MPOBEPKA U OIICHKA pedhepaTos.

c(hOpMHUPOBAHHOCTH COOCTBEHHOMN MO3HUIIMU
110 OTHOIIEHHUIO K MaTeMaTHIECKON HHPOP-
MaIiH, MOTy4aeMon U3 Pa3HbIX
HMCTOYHHUKOB.

OrnepaTUBHBIN KOHTPOJIb B (hopme:

- IPOBEPKU U OLICHKH MPAKTUYECKUX padoT;
- TECTOBBIM KOHTPOJIb;

- 3aIlMTa IPOEKTOB;

- BBIIIOJIHEHUE UHANBUYAJIbHBIX 3aJJaHUM C
npuMeHeHueM Internet

[TpomexxyTounas arrecranus B popMe IK3aMeHa 0 3aBEPIICHUI0 Kypca yueOHOro nmpeaMera

@opMbl ¥ METOABI KOHTPOJS U OLEHKU pe3ylbTaTOB OOYYEHHs JOJDKHBI IO3BOJIATH
NPOBEPATh Y OOYYAIOIMXCS HE TOJBKO C(HPOPMUPOBAHHOCTH IMPEIAMETHBIX PE3yJIbTaTOB, HO H

Pa3BUTHUC JIMYHOCTHBIX U MCTAIIPEAMCTHBIX PE3YyJIbTATOB O6y‘leHI/I$I.

Pe3yabTaThl (IMYHOCTHBIE H
MeTanpeMeTHbIe)

OcHOBHBIC TOKA3ATEIH
OLIEHKM pe3yJibTaTa

DopMbI U METOABI
KOHTPOJISI 1 OLEHKH

JINYHOCTHBIE pe3yJbTaThbl

TOPJAOCTH U YBAXKEHUSI K UICTOPUU U
JOCTUKEHUSIM OTE€4ECTBEHHON
MaTeMaTHYeCKON HayKH;
MaTeMaTHYeCKU IPaMOTHOE
MOBe/IeHNE B TPO(eCcCHOHATBLHOM
NESITEIbHOCTH U B OBITY ITPU
o0pallleHnu ¢ MaTepuaiaMu U
polLeccamu;

- IPOSIBIICHUE
I'PaKJaHCTBEHHOCTH,
NIaTPUOTU3MA;

- 3HaHUE UCTOPHUH CBOEH
CTpPaHBbI;

- IEMOHCTpanus
MOBEJECHUS, JOCTONHOTO
rpaxaanuaa PO

WuTepnperanus pe3ynbTaToB
HaOJr01eHui 3a
JeSITETbHOCTHIO
00yyaromerocs B nmporecce
OCBOCHMSI 00pa30BaTEIIbHOM
IPOTPaMMBI

- IPOBEPKH U OLIEHKH
MIPaKTUYECKHUX PadoT;

- TECTOBBI KOHTPOJIb;

- 3alllUTa IPOEKTOB;

- BBIITOJIHEHUE
WH/IMBUYaIbHBIX 33/IaHUH C
npuMeHeHueM Internet

TOTOBHOCTB K MTPOJOJDKEHHIO
00pa30BaHMs U NOBBIILICHUS
KBaJIM(UKaMK B N30paHHON
po¢eCCUOHATILHON 1EATEIbHOCTH U
00BEKTUBHOE OCO3HAHHE POJIU
MaTeMaTHYeCKUX KOMIIETEHIINH B
ITOM;

- IPOSIBJICHNE aKTUBHOM
JKM3HEHHOM IO3HIINH;

- IPOSIBJICHUE YBAKECHUS
K HallMOHAJIbHBIM 1
KYJbTYPHBIM TPAJIULIHSIM
HapoaoB P®;

- YBa)KEHUE
0011I€YeIIOBEUECKHUX U
JIEMOKPATHIECKUX
LICHHOCTEH

- IEMOHCTpanus
TOTOBHOCTH K
HCITOJITHCHHIO BOMHCKOTO
JoJra

WNHTepnperanus pe3ysbTaToB
HaOro1eHuit 3a
JIeSITEIIbHOCTBIO
oOyuaroIierocs B mpouecce
OCBOEHUS 00pa3oBaTeIbHON
IIPOrPaMMBI.

- IPOBEPKH U OLIEHKHU
NPaKTUYECKUX padoT;

- IPOBEPKA KPOCCBOP/IOB;

- (hpOHTANIBHBIN YCTHBIN
OIpoc;

- IPOBEPKA U OLIEHKa
pedepaTos.
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YMEHHE UCIIOJIb30BATh JOCTUKCHHUS - IEMOHCTpAIIHSI WuTepnperanus pe3yibTaToB
COBPEMEHHOM MaTeMaTH4YECKON HAyKu | c(hOPMUPOBAHHOCTH HaOIIOICHUH 32
1 MaTEMATUYECKUX TEXHOJIOTUH JIJIs MHUPOBO33PCHUS, JIeSITEIIbHOCTHIO
ITOBBIIICHHST COOCTBEHHOT'O OTBEYAIOIIICTO 00yyJaromerocs B mporecce
WHTEJUIEKTYaJIbHOTO Pa3BUTHS B COBPEMEHHBIM pEaIUsIM; | OCBOSHUS 00pa30BaATEILHOM
BBIOpPaHHOM MPOGheCcCHOHATBHOM - IPOSIBJICHUE porpaMMbI
JIEATEIIbHOCTH; 00IIIECTBEHHOT'O - HaOJIIOJICHHE 33 HaBBIKAMM
CO3HAaHUA, paboTHI B TJIOOATBHBIX,
- BOCIIUTAHHOCTh U KOPIIOPaTHBHBIX U
TaKTUYHOCTb; JIOKAJIBHBIX
- IEMOHCTpAIIHSI WH(OPMAIMOHHBIX CETSX;
TOTOBHOCTH K
CaMOCTOSTCIbHOM,
TBOPYECKOI
JIEITEILHOCTH
MeTanpeIMeTHbIe pe3yJIbTaThl
[M03HABATEJIbHOM JICATEILHOCTH U - OpraHm3anus WuTepnperanus pe3yibTaToB
OCHOBHBIX UHTEIICKTYaTbHBIX CaMOCTOSTEIbHBIX HaOJr0IeHUH 3a
orepanuii (MOCTaHOBKH 3a/1a4H, 3aHSATHH B X0JIE JIeITCIIbHOCTHIO
(hopMyJIHPOBAHMSI TUTIOTE3, AHAIHM3a U | H3YUYCHUS 00ydaroIIerocst B mporecce
CUHTE3a, CPaBHECHHMsI, 0000IIECHUS, 0011e00pa3oBaTeIbHBIX OCBOCHHS 00pa3oBaTeIbHON
CHUCTEMaTH3ali1, BbISBICHUS MPEIMETOB; MIPOrPaMMBbI
MIPUIMHHO-CIICACTBEHHBIX CBS3CH, - YMEHHeE MJIaHUPOBATh - BBIIIOJIHCHUE
MOVICKA aHAJIOTOB, POPMYITUPOBAHUS COOCTBEHHYTO WHNBUIYIBHBIX 3aJIaHUH C
BBIBOJIOB) JIJISl PEILICHUS JIeITCIIbHOCTD, npumeHenueM Internet
MTOCTABIICHHOW 3a/1a4¥, IPUMCHCHHE - OCYIIIECTBIICHUE
OCHOBHBIX METOIOB ITO3HAHUS KOHTPOJIS U
(HaOnroeHMsl, HAy4YHOTO KOPPEKTUPOBKHU CBOEH
AKCIIEPUMEHTA) ISl U3Y4YeHUs JIeITEIIbHOCTH;
Pa3IMYHBIX CTOPOH MaTEMaTHYECKUX | - HCIIOJIb30BAHUE

00BEKTOB U MPOLIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAUMOCTh CTaJ-
KHMBAThCS B MPO(ecCHOHAIBbHOM

chepe;

pa3IM4YHBIX PECYPCOB
JUTSL TOCTHKEHUS
MIOCTABJICHHBIX LIeJIEN

WCIIOJIb30BAHUE PA3INIHBIX
HUCTOYHHUKOB JJI IMOJTYYCHHA
MaTeMaTH4ecKoi nHpopMaIuu,
YMEHHE OIEHUTH €€ JJOCTOBEPHOCTH
JUTSL TOCTHKEHUS XOPOIINX
pe3yabTaTOB B MIPOQPECCHOHATBHON

cdepe;

- IEMOHCTpAIHsI
KOMMYHHUKATHBHBIX
CIIOCOOHOCTEN;

- YMEHHUE BECTH JTHAJIOT,
YUUTBIBAS TIO3HIIUIO
JNPYTUX YYaCTHUKOB
JIESITCIIBHOCTH;

- YMEHHUE pa3peuInuTh
KOH(JIMKTHYIO
CUTYAIIHIO

WNHTepnperanus pe3ysbTaToB
HaOJIIOEeHUIT 3a
JeSITETbHOCTBIO
00yyaromerocs B mporecce
OCBOCHMSI 00pa30BaTEIbHOM
IPOTPaMMBI.

- HaOJI0IeHNE 32 HaBbIKAMH
paboTHI B TJIO0ATBHBIX,
KOPITIOPAaTUBHBIX U
JIOKAJBHBIX
MH(OPMAIIMOHHBIX CETHX;
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