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PaGouasi porpamMma yueOHOM JuCIHIIMHBL «MaTemaTikay pazpaborana Ha ocHose PI'OC
cpeanero o0uero o0pasoBaHus (YTB. MPHKA30M MunucTepeTBa 00pasoBanus W Haykn PQ ot
17.052012 r. Ne 413 B pen. or 29.06.2017 r) W Ha OCHOBE IPUMEPHOH  TPOTPAMMBI
o61eo6pa3oBarebHOl  y4eOHOM  JUCLHILIMHDI «MaremMaTukay s npoecCHOHAIbHbIX
00pa3oBaTeIbHBIX  OpraHu3alui, onobpennoit  HayuHO-MeTOAMYECKHM  COBETOM [entpa
npodeccuonanproro obpazosanus OLIAY «@®UPO» u pexomennosannoi aust peanusauuu ITCC3
CIIO ma 6a3e OCHOBHOIO OGLIEro 00pa3oBaHHs C IOIYYEHHEM CPEHEro obuiero o6GpasoBanusl,
nporoxon Ne 3 ot 21.07.2015 r. (yrouneHus: TpoTOKOL Ne 3 or 25.05.2017 u HMII ot 11 okrs6ps
2017 r. 3a Ne 01-00-05/925), ¢ yuerom ITOOII cpemmero obuiero obpasoBanus, 0J100peHHON
pemerneM ®YMO 1o obmemy 00pa3oBaHHIO (mpotoxon ot 28 wmromst 2016 T. N 2/16-3) mo
crieqansrocta CI1O) TeXHUYeCKOTo MpoQuis

20.02.04 «IloxapHas 6€301aCHOCTH)»

Kagenpa-pa3paboTunk: Kojuie/Dk HHHOBALMOHHBIX TexHoJIOTHil U IpeanpuHuMarenscrsa Bal™y.
7

Pabouyio nporpamMmy COCTaBUIL: Wi Snnapoea W.C.. npenogaparens KUTII Bal'y.

[TporpamMma paccMOTpeHa M 0400peHa Ha 3ace/laHiu yueGuo-meToauueckoit komuccuu KUTII Bal'y

npoTtokosr  Ne { ot «2¥ » bty G 20@ roja
T

1, ‘ ,
Jupextop KUTII Bal'y (/UJ H.E. Muiynuna

[TporpamMma nepeyTBepxKIcHa!

Ha yuebHbId roj1, IpoToxon Ne oT

7
Tupexrop KUTIT Bal'Y 6&{{( H.E. Muwynuxa
[

[Iporpamma nepeyTBEpKICHA:

Ha y4eOubIit rox, mpoToxon Ne or

JHupextop KUTII Bal'Y H.E. Muwynuna

[Tporpamma nepeyTBepXKACHA:

Ha y4eGHBIH roJl, MPOTOKON No oT

Jupexrop KUTII BalyY H.E. Mutyimna
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1. IACTIOPT PABOYEN IMTPOT'PAMMBI YYEBHOM TUCLIATIIWHBI
MATEMATHKA.

1.1. O61a¢TH NPHEMEHEHMS POTPAMMBI:
Pa6ouast mporpaMma 0611eo6pasoBaTenbHOH yIeOHOMH TUCIUITHHEL «Maremarikay TnpejiHa3HaueHa
JUISl A3yYeHHs MATEMATHKY B IPODECCHOHANbHBIX 00pa30BaTeIbHbIX OPraHU3alHAX, PEATH3YIONINX
00pasoBaTeNbHYIO IPOrpamMMy CPEIHETO obuiero 0o6pa3zoBaHus B [IpejiesiaX OCBOCHUSA [IIICC3 CI1O
Ha Gase OCHOBHOro 061ero o6pazopanus no cneupanbaoctd CIIO Texnuyeckoro npoduis
20.02.04 «IToxxapHasi 6€30IACHOCTBY.

1.2. Mecro y4eOHOH AMCUMIUIMHBI B CTPYKTYpe MPOrpaMMbl HOATOTOBKM CIICLHMAIMCTOBR
Cpe/Hero 3BeHa:
VueGuas QuciuriuHa «MaremaTukay SBisercs yueOHbIM MPEIMETOM 00s3aTebHOM peMETHOH
o6mactu «MaTematuka u napopmaruxay GLOC cpennero obuiero 06pasoBaHus.
VueGHas qucIMIUTHa «MaTeMaTnKay u3ydaercs B 001eo0pa3oBaTelbHOM IUKITE yueGHOTO MiIaHa
TIIICC3 CIIO Ha 6a3¢ OCHOBHOTO 06LIEro 06Pa30BaHKs U ABJIACTCS NIPOGHILHON AUCLUTUTHHON.
1.3. Hean n 3apauu y4eGHOl JAMCUMIIMHBI — TPEOOBAHMS K pe3yabTaTaM OCBOCHMi yueoHolH
AMCHHILIUHBI:
Cojep:xaHue IporpamMMbl HAaNIPABJICHO Ha JIOCTHXECHUE CCAYIOHX neJsieii:
- obecneuerne cOPMUPOBAHHOCTH IPECTABIEHUH O COLMATIBHBIX, KYIbTYPHBIX ¥ HCTOPHHYCCKIX
JakTopax CTaHOBJIEHHs MATEMATHKN;
- obecrieuenne chOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUIECKOTO M MATEMATHIECKOTO
MBILITCHUS;
- obecrieverue cOPMUPOBAHHOCTH YMEHHH TIPUMEHSTE TIOJIYHEHHBIE 3HAHHS TP PEIICHHM
pa3IMYHBIX 3a7aY;
- oGecreuenue cGpOPMUPOBAHHOCTH IPEICTABICHUM O MATEMATUKE KaK acTH o011euenoBeyecKon
KyNBTYPHI, YHUBEPCAIBHOM SI3BIKE HAYKH, TIO3BOJISIOLIEM OIUCHIBATH U H3yqaTh peaIbHbIC IPOLCCCHT
¥ SIBJICHHSL.
OcBoeHue cofiepKanus yueOHOH AUCIUILIMHDBI 00€CIe nBaeT JOCTHKEHUE CTYICHTAMH CIEIYIOIIIX
pe3yJabTaToB:
JIMYHOCTHBIX:

— chOpMHPOBAHHOCTH [PEJCTABIEHUN O MATCMATHKE KAK yHUBEPCAILHOM A3bIKE HAYKH,
CpeJICTBE MOJETMPOBAHMS ABJICHAHN ¥ MPOLECCOB, HAEAX ¥ METO/IAX MaTEMATHKH,

— [OHMMAaHHE 3HAUMMOCTH MAaTEMATHKHU JUIsl HAYyYHO-TEXHUUYECKOro mporpecca,
c(hOpMUPOBAHHOCTb OTHOILEHHUS K MATEMATHKE KaK K 4acTH 001LEUENIOBEYECKOH KYIbTYPhI uepe3
3HAKOMCTBO C MCTOPHEH Pa3sBUTHS MaTeMaTHKH, SBOJIFOLHEH MaTeMaTHIECKHX WIen;

— Pa3sBUTHE JIOTHYECKOTO MBILLICHHUS], TPOCTPAHCTBEHHOTO BOOOPaKEHHUS, AITOPUTMHUYECKOH
KyJIBTYDbI, KPUTMYHOCTH MbIUIICHUS HA YPOBHE, HEOOXOAMMOM /T Oynylueii npod)eccuoHabHOR
JeATEeNBHOCTH, JUTS TIPOI0IDKEHNs 00pa30BaHus ¥ CaMo00pa3oBaHus;

— QOBJAJIcCHUE MaTEMAaTHYCCKNMM 3HAHUAMH H YMCHHIMHU, I~l€06XO}11’IMLIMI/I B HOBCG}IHCBHOﬁ
JKH3HH, U1 OCBOEHMSA CMEKHBIX €CTECTBEHHO-HAYYHbIX AUCUMILIMH ¥ JMCHUIIMH
TpoheCCHOHATEHOTO TUKIIA, ISl TTOTyYeHHs 06pasoBaHus B 061acTaX, He TpeOyIOUMX yriayOneHHoH
MaTeMATHYECKOH MOArOTOBKH, ;

~ TOTOBHOCTb U CIIOCOBGHOCTH K 0OPA30BAHMIO, B TOM YHC/IE CAMOOOPA30BAHUIO, HA IIPOTHKCHAN
BCeif JI3HY, CO3HATENHHOE OTHOLIEHHE K HeTPEPBIBHOMY 06pa30BaHUIO KaK YCIOBHIO YCIIEITHOH
npodecCHOHANLHON U OOLIECTBEHHOMN JIEATENIbHOCTH;

~ FOTOBHOCTb M CIIOCOOHOCTH K CAMOCTOSTENLHOM TBOPYECKOH X OTBETCTBEHHOM EATEIbHOCTH,;

— TOTOBHOCTB K KOJUIEKTHBHOI paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMH B 00pa3oBaTeIbHOM,
06LIECTBEHHO TOJIE3HOM, YueOHO-KCCIIeI0BATEILCKOM, MPOCKTHON U APYTUX BUJIAX ICATEILHOCTH,

— OTHOLIEHHUE K IPOPECCUOHANLHOM AeATENbHOCTH KaK BO3MOXKHOCTH Y4ACTUS B PEIICHUN
JINYHBIX, 0OIIECTBEHHBIX, FOCYIAPCTBEHHBIX, 0OIEHATHOHANBHEIX TTPOOIeM;

MeTanpeIMeTHbIX:
— yMEHHE CAMOCTOSTENBHO ONPEAEATH LENK NEATeIbHOCTH M COCTABIIATD [UIAHBI ICATEIILHOCTH,
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CAMOCTOATENHHO OCYIIECTBIATH, KOHTPOIUPOBATh ¥ KOPPEKTHPOBAT ACATENbHOCTD; NCIO/L30BATE
BCe BO3MOXKHEIE PECYPCHI IS TOCTHIKEHHA TIOCTABJICHHBIX 1eJielt v pea3aliy MiaHoB
JESTEILHOCTH; BLIOMPATh YCICHIHbIE CTPATETHH B PA3TUUHBIX CUTYALHAX;

~ yMeHHe NPOYKTUBHO OOIIATHCA ¥ B3aUMOICHCTBOBATD B IPOLECCE COBMECTHOM JEATENBLHOCTH,
VUUTHIBATH MO3ULIMH JAPYTUX YIACTHUKOB NEATETBHOCTH, > eKTUBHO pazpemrarh KOHPIHKTET;

— BrajieHNe HABbIKAMH [I03HABATE/LHOMN, YIeOHO-KCCIEA0BATEILCKOH U MPOEKTHOM
JeATENbHOCTH, HAaBbIKAMHU PA3PELICHHs IPOOIEM; COCOGHOCTh M TOTOBHOCTE K CAMOCTOATEILHOMY
TIOUCKY METOJIOB PELICHHMs! TPAKTHUECKAX 3a/1ad, TPUMEHEHHIO PasIIHbIX METOLIOB TIO3HAHNUS,

— TOTOBHOCTD ¥ CITOCOGHOCTh K CAMOCTOSITENbHOM HH(POPMALMOHHO-TIO3HABATEILHOH
NESTENLHOCTH, BKIIOYAsE YMEHUE OPUEHTUPOBATHCS B PA3IMIHbIX HCTOMHHMKAX urdopmManuy,
KPUTHYECKH OLIEHUBATH U HHTEPIPETUPOBATE uHdGOpMAaIIIo, MOJIyYaeMyIo U3 PA3TNTHBIX
MCTOYHHKOB;

— BIAJEHUE I3bIKOBBIMU CPEACTBAMU: YMEHHUE SCHO, JIOTUYHO U TOUHO H3jlaraTh CBOIO TOUKY
3peHHs, UCIIONIb30BATE aJIEKBATHBIC A3BIKOBBIC CPETICTBA;

~ BRAJICHHE HABBIKAMH MO3HABATEILHOH peIIEKCHH KaK OCO3HAHMSA COBEPIIACMBIX JNCUCTBUH 1
MBIC/IUTE/bHBIX POIECCOB, UX PE3yNbTATOB U OCHOBAHUIL, IPAHHLL CBOEIO 3HAHUSA U HESHAHM, HOBBIX
HIO3HABATEJIBHBIX 3a7a4 W CPEJICTB JUIS WX JIOCTIKEHNAS;

— eNIEYCTPEMIICHHOCTb B IOMCKAX M NIPHHATHH pELieHnH, CO0OPa3UTEIbHOCTE M MHTYHIIA,
Pa3BUTOCTH IPOCTPAHCTBEHHBIX NIPEACTABICHHH; CIIOCOOHOCTS BOCIPUHUMATL KPACOTY 1 FAPMOHUIO
MHUDa;

fpeIMeTHBIX:

Dnemenmol MEOPUU MHONCCCME U MAMEMUMULCCKOU NOZUKY

- OmeprpoBaTh MOHSTHSIMH: KOHEYHOE MHOKECTBO, SJIEMEHT MHOXKECTBA, TIOIMHOMKECTEO,
nepeceyeHue 1 00bEIMHEHHE MHOXECTB, YMC/IOBBIC MHOKECTBA Ha KOOPIMHATHOM MPsIMOM, OTPE3OK,
MHTEPBAL, IIOTYMHTEPBAI, IPOMEXYTOK C BbIKOIOTON TOUKO, rpauuecKoe NpeJCTaBICHUE
MHOYKECTB Ha KOOPIAMHATHOM TIIIOCKOCTH;

- ONepHPOBATh MOHATHAMHK: YTBEPIKEHUE, OTPULIAHUE YTBEPKACHAS, HCTHHHLIC 1 JIOXKHBIC
YTBEpIK/IEHHUS, IPHYUHA, CIEICTBUE, YACTHbIH CiyuaH 0O1LEro YTBEPKAECHUSA, KOHTPIIPUMED;

- IPOBEPATH IPUHAUIEIKHOCTD JJIEMEHTa MHOXKECTBY;

- HAXOJMTh MepeceveHne ¥ 0ObEIMHEHNE MHOXKECTB, B TOM YHC/IE PEACTABICHHDIX rpaduyecKu Ha
YHCJIOBOM IIPSAMOM ¥ Ha KOOPJMHATHOM [JIOCKOCTH;

- IPOBOJIUTE JOKa3aTelIbHbIE PACCYKIeHUs 1JIst 0DOCHOBAHWS HCTHHHOCTH yTBEPIKICHUH.

Yucia u sbipaicenus

- CBOOOAHO ONEPUPOBATh IOHATUAMMU: 11EJ10€ YUCII0, AENUMOCTD HHCL, OOBIKHOBEHHAs IPOOb,
JeCATHYHAs APo6h, PAMOHATBHOE YHCII0, TPUOMKEHHOE 3HAYCHHE TUCIIA, HaCTh, I0JI4, OTHOLICHHE,
TIPOLIEHT, MOBbILICHHE U TIOHIKEHUE Ha 33JJaHHOC YMCIIO TIPOLICHTOB, maciiTab;

- HPUBOJMUTD [IPUMEPBI YHCEI C 33/|aHHBIMY CBOMCTBAMH [IEIMMOCTH;

- OIepHpOBAThH MOHATHAMH: JIOTApH(M YNCITa, TPUTOHOMETPHYECKAs OKPYIKHOCTD, Pa/HaHHast i
rpajycHas Mepa yriia, BeJIM4HHa YITia, 33]AHHOr0 TOYKOH Ha TPUTOHOMETPHUYECKOH OKPYXXHOCTH,
CHHYC, KOCHHYC, TAHICHC M KOTAHI€HC YIIIOB, UMCIOLIMX NPOU3BONbHYIO BEIHUHHY, THCIA © 1

- BBITIOJIHATH apudMeTHIeCKHe AeHCTBHSA, CoueTas yCTHbIE U TMChMEHHBIE IPHEMET, TIPUMEHSIS TIPH
HEO0OXOMMOCTH BBIUHUCITUTENLHBIE YCTPOMCTBA,

- HAXO/IMTh 3HAUEHHUS KOPHS HATYpaJIbHOHU CTENEeHH, CTENCHH ¢ PALMOHAIbHBIM I10KA3ATEICM,
norapuMa, HCTIOTB3Ys PH HE0OXOAMMOCTH BEIYHCITHTENbHBIE YCTPOHCTBA,;

- OJIL30BATHCS OLIEHKOM U NPUKHIKOM MPH NMPAKTHYECKUX pacyeTax;

- IPOBOJIMTB 110 U3BECTHBIM (OPMYJIAM U MPaBUaM [peodpasoBaHus OyKBEHHbIX BbIpOKEHUH,
BKITFOUAIOIIAX CTETCHH, KOPHH, IOTapu(Mbl ¥ TPUTOHOMETPHYECKIE (YHKIIHN;

- HAXOJUTDh 3HAUEHHS YHCIIOBBIX ¥ GYKBEHHbBIX BBIPKEHHUI, OCYIECTRIISI HEOOXOMMMbIC
[IOICTAHOBKH U IIPeoOpa3soBaHusl;

- H300paKaTh CXeMATHUECKH YTOJI, BETMYNHA KOTOPOTO BEIPKEHA B Ipallycax MM paluaHax;

- HCTIONB30BATh NPH PEILCHUY 3aa4 TaOIM4HbIC 3HAYCHHUS TPUTOHOMETPHICCKUX (GyHKUUR YIIIOB;
- BBIIIOJIHATD NEPEBO/I BEJIMYMHbBI YIIa M3 PafiMaHHON MEPbI B IPaflyCHYIO 1 o0paTHO.



Ypa(menuﬂ U Hepa(fencm(;a
- PermaTh parMOHaJbHBIE, TOKa3aTEIbHBIC 1 orapud)MHUIECKHE ypaBHEHUs i HepPaBEHCTBA,
NpocTeiiIte HPPALMOHATbHBIE W TPUTOHOMETPHHCCKHE yPABHCHHA, HEPABEHCTBA U MX CHCTEMBI;

- JMCIIOJIB30BAaTh METObI PEILIEHUS YPABHEHUA: IPUBE/ICHUC K BUILY "[Ipou3BeIeHIE PABHO HYJIIO" KK
"yaCTHOE PABHO HYIO'", 3aMeHa NEPEMCHHBIX;

- HCIOJIb30BATh METOL HHTEPBAJIOB /IS PELICHMS HEPABEHCTB,

- UCII0Mb30BATh rpaguyecKuit MeTo, AU npubIMKEHHOr0 PeLeHUs ypaBHEHUH 1 HEPaBEHCTB;

- m30GpakaTh Ha TPHTOHOMETPHIECKOH OKPYKHOCTH MHOKECTBO peleHni MpoCTENIINX
TPUrOHOMETPHYECKUX yPABHEHHUH 1 HEPABCHCTB;

- BHIIOHSTH OTOOP KOPHEH ypaBHEHH# HIM PELICHUN HEPABEHCTB B COOTBETCTBUH C
JIOTIOJTHUTETBHBIMI YCIIOBUSMH H OTPaHUICHASIMH.

Qyuxyuu

- OnepupoBaTh OHATHAMMU: 3aBUCUMOCTD BEIMUUH, (yBKLYSL, APIYMEHT U 3HAUCHUC (bynxLuu,
0GIACTh OTpEICIIEHNS U MHO)KECTBO 3HAYEHHIT QYHKIHN, rpauK 3aBUCAMOCTH, TPAaQVK QyHKIHH,
Hy/H GYHKIMH, IPOMEXKYTKH 3HAKOMIOCTOSHCTBA, BO3PACTAHNE Ha YKCJIOBOM NPOMEXKYTKE, yObiBaHHE
HA YMCIOBOM IIPOMEXKYTKe, HauboJibLiee U HAMMEHBILIES 3HAICHUC (yHKIMU HA YUCTOBOM
IPOMEKYTKE, IepuoruecKas (yHKIHs, IEPHOL, YeTHAA A HedeTHas QyHKIHM,

- ONIEPUPOBATH MOHATUAMU: IPAMAst 1 oGpaTHas MPONOPLMOHANBHOCTD, TMHEHHAs, KBapaTHiHas,
norapudmMuyecKas v noxasarenbHas QyHKIHH, TPUTOHOMETPUYECKUE (hyHKLMY,

- OIIpeIeNATh 3HaYeHHe QYHKIMH 10 3HAYCHAIO apryMEHTa 1pH pasIMYHBIX crocobax 3aqaHmus
$pyHKUuY,

- crpouth rpaduKy H3YYEHHBIX GYHKUMH;

- ONMCHIBATE TI0 TPaUKy ¥ B MPOCTEHIINX CIIyHasx 1o dopmyrie IOBEIEHHE U CBOHCTBA GyHKIHH,
HAXOUTh 10 rpaduKy QyHKIHH HAMGONbIINE ¥ HANMEHBIINC SHATCHHIS,

- CTpoUTH 3¢KU3 rpaduxa QyHKIMHY, YIOBJETBOPSIIOIIEN IPUBEAEHHOMY Habopy ycIoBui
(TIpOMEKYTKH BO3pacTanms/yOsIBaHus, 3HAICHAC (yHKIMHK B 3aJaHHON TOYKE, TOUKH IKCTPEMYMOB,
ACMMITTOTBI, Hy1H (PYHKLMH ¥ T.JL.);

- pelaTh ypaBHEHHUs, IPOCTEHIINE CACTEMbI ypaBHEHMIA, HCIIOTIb3ys CBOMCTBA GyHKLMHA U UX
rpadKoB.

Dnemenmol MAMEMAMUYECKO20 alaiusd

- OnepupoBaTh NOHATUIMU: IPOU3BOIHAS yHKIMH B TOUKE, KacaTebHas K rpauky QyHKIHH,
Tpou3BoHAA QYHKIINH,

- BBLIYHCISATH IPOM3BOJIHYIO OJ{HOUNIEHA, MHOTOWIEHA, KBAAPATHOTO KOPHA, TPOU3BOJHYIO CYMMBI
(PYHKIMH;

- BBIYHCIATH POU3BOIHBIE HIIEMEHTAPHBIX (YHKIMH U UX KOMOMHALH, HCTIONB3YS CIPABOYHBIE
MaTepHanbl;

- HCCNe0BATH B IIPOCTEMINUX CTydasX GyHKIMHE HA MOHOTOHHOCTD, HAXOMUTH HaubOoNbHIKE U
HanMeHbIITHE 3HAUeHHs (yHKIHi, CTPONTH rpap KN MHOTOWIIEHOB U IIPOCTEHIINX paALOHAIBHBIX
(YHKUMI ¢ MCTIONB30BAHHEM alfnapaTa MATEMaTHYECKOro aHaIn3a.

Cmamucmuxa u meopust 6epOsMHOCMEl, 102UKd U KOMOUHAMOPUKA.

- VIMeTh TIpelcTaBlIeHHe O JUCKPETHBIX ¥ HENMPEPHIBHBIX CTy4aHBIX BEMIMHAX M PACTIPENEIICHUSX, O
HE3aBUCUMOCTH CITyYalHbIX BEJIMUNH;

- MMETb PE/CTABICHUE O MATEMATUYCCKOM OKU/IAHMY 1 JIMCTIEpCHH Clly4alHbIX BEIMYMH;

- IMeTh TIPSACTABJIEHHE O HOPMAITLHOM PACTIPE/ICTICHNH 1 NIPEMepax HOpMAIBHO pactpeneIeHHbIX
CIy4YalHbIX BEJIMYHH;

- OHUMATH CYTb 3aKOHA OOJIBLIMX YHCEN ¥ BbIOOPOUHOIO METOJA U3MEPEHUA BEPOSTHOCTEM;

- IMETD NIpeJICTaBlieHHE 00 YCIIOBHOM BEPOATHOCTH H O TIOJIHOM BEPOSATHOCTH, IPUMEHSATD KX B
peIICHHUH 3a/1a4;

- METb NPEJCTABICHUE O BKHbIX YACTHBIX BUAX pacnpe/ie/IcHUi 1 IPUMCHSATD X B PELICHUH
3a71a4;

- IMETH NPEICTABNEHME O KOPPENSALUNHU CITy4aiHbIX BENHYNH, O JIMHERHOMN perpeccuu.

Texcmosbie 300a4u



- Perarh 3a7a4d pa3HbIX TUIIOB, B TOM YMCJIC 381241 [IOBBILIEHHOH TPYAHOCTH;

- BHIGHPATH ONTHMANBHBIA METON PEIIeHHS 3a1atH, pacCMaTphBad pa3IuIHBIE METOJIBI;

- CTPOMTb MOJEIb PELICHUS 3a/{@4H, NPOBOTUTL HOKA3ATENBHBIC paccyXIeHus;

- pewaTh 33241, Tpebyiolye 11epedopa BApUAHTOB, IPOBEPKH yCII0BHH, BbIOOpA ONTUMAJIBHOIO
pesyJIbTara,

- AHATM3NPOBATH U UHTEPNIPETHPOBATH PE3YIbTATLI B KOHTCKCTE yCIIOBUA 3a/atH, BBLIOUPATD PELUCHUS,
He NPOTUBOpPEYAIle KOHTEKCTY;

- TIepEBOTE TTPH PELICHUH] 3a1aui HHGOPMAIHIO U3 onHOM (GOPMBI B IPYTYIO, UCIIONB3YS MPH
HEOGXO0MMMOCTH CXEMBbl, TAOJHIIbL, IPAQUKH, AHarpaMMbl.

T'eomempust

- OreprpoBAaTh IOHATHSMHA: TOUKA, TIPAMas, IIOCKOCTD B MPOCTPAHCTEE, napamiebHOCTh U
TePIICHANKYISPHOCTb PAMBIX M IIOCKOCTEH;

- IPUMEHSATD JUIsl PeLieHus 3a/ia4 FEOMETPUYCCKUE baKTbl, eciy yCIOBUS IPUMCHEHHUS 3a1aHbl B
aBHOW (opMe;

- pelaTh 33/[a4n Ha HAXOX/EHWE FeOMETPUIECKHMX BEMUMH 10 oOpasiiam WK aNropuTMam;

- nienaTh (BHIHOCHBIC) ILTOCKHE YEPTEIKH U3 PUCYHKOB 06BbEMHBIX (DHUI'YP, B TOM YUCIIE PUCOBATL BUL
cBepXy, cOOKY, CTPOUTH CEUEHNsI MHOTOT PaHHHKOB;

- M3BJIEKATD, MHTEPIPETHPOBAT U IPE0GPasoBLIBATE MHPOPMALMIO O FEOMETPUHECKHX ¢urypax,
IIpe/ICTABICHHYIO Ha YEePTEXKax;

- [IPUMEHSATH reOMeTpHYecKye (ATl Jis PEIeHUs 3a/1at, B TOM TACIC IPETONaralolyX HECKOIBKO
IArOB PELICHUS;

- OIIMCHIBATH B3AMMHOE PACTIONOKEHHUE MPAMBIX U IIOCKOCTEH B [IPOCTPAHCTBE;

- hopMyIHPOBATH CBOMCTBA ¥ TIPU3HAKH GHUTYD;

- JIOKa3bIBaTh FE€OMETPHYECKUE YTBEPKACHUS,

- BlaJeTh CTAaHAAPTHOM KiaccupuKauuen IpoCcTPaHCTBEHHbIX ¢uryp (mupamMmuibl, IPH3MEL
TapasuIeNenune sl );

- HaXOJUTh O6BEMBI 1 ILIOIIAN TOBEPXHOCTEN reOMETPHHUECKUX Tell ¢ MPUMEHEHHEM hopmyJ;

- BHIUMCIISATH PACCTOSHUSA K YIJIbl B IPOCTPAHCTBE.

Bexmopbl U KOOPOUHAMbL 8 NPOCMPANCmEe

- OnepupoBath OHATHIAMH JEKAPTOBBI KOOPAMHATHL B MPOCTPAHCTBE, BEKTOD, MOJIyJ1b BEKTOPA,
PABEHCTBO BEKTOPOB, KOOPJUHATDI BEKTOPA, YTOJI MEXK/Y BEKTOpaMA, CKalIPHOE IIPOU3BEICHUE
BEKTOPOB, KOJUTHHEAPHBIE BEKTOPBI;

- HAXOJHMTb PACCTOSHUE MEXIY ABYMS TOUKAMH, CyMMY BEKTOPOB U NIPOUSBEACHUC BEKTOPA Ha YUCIIO,
IO/l MEXKTy BEKTOPaMH, CKAJISPHOE NPOM3BE/ICHUE, PACKIIABIBATE BEKTOP 11O JIBYM HEKOJLIMHEAPHbIM
BEKTOPAM;

- 3a/1aBaTh [JIOCKOCTh yPABHEHHEM B I€KapTOBOH CHCTEME KOOPAMHAT,

- pelarh MpOCTEHIINE 3a/1a4y BBEJICHUEM BEKTOPHOIO 6asuca.

Hemopus mamemamuxy

- TIpeIcTaBIATh BKJA/ BbLIAIOMMXCS MATEMATHKOB B PA3BUTHE MATEMATHKH M MHBIX Hay4YHbIX
obJlacTeil;

- IOHMMAaTh POJIb MaTEMATHKM B pa3BUTHA PoccHi.

Memodwr mamemamuxu

- Vlcho/b30BaTh OCHOBHBIE METOIbI 10KA3aTeIbCTBA, IPOBOIUTH 10KA3ATENHCTBO 1 BEIIOIHATS
OIIPOBEPIKEHHE;

- IPYMEHSATH OCHOBHBIE METO/Ibl PELLICHHs MATEMATHIECKHX 3a/at;

- HA OCHOBE MAaTEeMATHUYECKUX 3aKOHOMEPHOCTEH B IPUPO/IC XapaKTEPU30BATh KpacoTy 1
COBEPLIEHCTBO OKPYIKAIOIIETO MHUPA 1 TIPOH3BEICHUH HCKYCCTRA;

- IIPUMEHSTH IPOCTEHIIME TPOTPAMMHBIE CPEICTBA 1 3NEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMbI TP
peLIeHMH MaTEMaTHYECKUX 3a0a4.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM AU CUHUILIUHBI

2.1. O6bem yuedHOH AMCUHILTHHBI H BHBI yae0Hoii padoThI

Bup yuebHO#H paboThl

Obwvem yacos

O6beM 06pa3oBaTeaLHOI IPOTPAMMBI yIeOHOH JHCHHTLIHHLI 351
B TOM YHCJIE:

TEOpETHUECKOE O0yUEHNe 78
naboparopHble paboTbl -
NPaKTHICCKIE 3aHATUSA 156
WHIMABUAYaJIbHBIA OIPOEKT -
KOHCYJIbTallMU -
camocTosTeNnbHast pabota obyyatomierocs (Bcero) 117

Hpomemymtmasl arrecrauus: IK3AMCH
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUA0OB YUEBHON JESTEJBHOCTH

CTYJEHTOB
Conep:xxanue XapakTepHCTHKA OCHOBHBIX BHOB JI€SITEILHOCTH CTyAeHTOB(HA
00y4yeHUH ypoBHE YueGHbIX JeficTBHIA)
Brenenne O3HAKOMJIEHHE C POJIbIO MATEMATHKU B HAYKe, TEXHUKE, SKOHOMHKE,

1H(pOPMAILMOHHBIX TEXHOJIOTUSX 1 IPaKTUYECKOU NEATENbHOCTH.
O3aaKoMJICHHE ¢ TIEISIME 1 3alauaMi U3yUeHHsl MaTeMaTHKH IPA OCBOCHUH
cneunnansaocreit CITO.

AJITEBPA

Pazsurue NoHATHH O
qucie

BrinosHeHue apupMeTHuecKuX NeHCTBII Hal YCIaMy, coUeTasd yCTHRIC 1
MUCHMEHHBIE TIPUEMBIL.

Haxo)x/eHne TpUOIMIKEHHDBIX 3HAUCHUA BETHIHH 1 IIOrPELIHOCTEH
BBIUKC/IEHHH (aBCOMOTHOM 1 OTHOCUTENILHOMN); CPABHEHHE YUCIIOBBIX
BBIPXKEHHUH.

HaxoxieHue omnGoK B PeodpasoBaHusIX i BHIUMCICHUAX (OTHOCUTCS KO
BCeM ITYHKTaM [1pOrpaMmbl)

Kopuu, crenenu,
Jgorapudpmer

O3HAKOMJIEHHE C TIOHSATHEM KOPHS N- i CTENEHH, CBOUCTBAMHU PAJIMKATIOB 1
TIpaBUIaMK CPaBHEHHA KOPHEH. '

dopMyTHPOBaHUE OTIpE/ICIIEHNS KOPHS 1 CBOMCTB KOpHEH. BeIYnCIIeHHE U
CpaBHEHHE KOPHEH, BBINOJHEHHE NPUKU/KH 3HAUCHHSA KOPHIL.
[Ipeo6pazoBaHue YHCIOBIX M OYKBEHHBIX BbIP@KEHUH, COAePIKAIUX
panuKabl.

BoinonHeHue pacyeToB o Gopmysiam, CoaepKalinM pajnuKabl,
OCYIIECTBIISI HEOOXO/IUMBIC TI0ICTAHOBKHU 1 1peodpa3zoBaHus.
OrnpefeneHne paBHOCHILHOCTH BBIPOKCHHH € pajuKaiaMHi. Pemenne
VPPALMOHATBHBIX YPABHCHUH.

O3HAKOMJIEHHE C TIOHATUEM CTEHCHHU C IEHCTBUTENBHBIM [T0KA3ATCIICM.
HaxoyKIeHHe 3HAYEHHH CTEIEeHH, UCIIONB3Ys TP HEOOXOIMMOCTH
UHCTPYMEHTaJIbHbIE CPEJICTBA.

3anuchlBaHUE KOPHS N-i CTEIEH! B BUAE CTEICHU C JApOOHBIM I10Ka3aTesIeM
H Hao0O0POT.

dopMynupoBaHUe CBOHCTE CTEICHEH. BoluuciieHue cTeneHen ¢
palOHATLHBIM II0KA3aTENeM, BbIIONHEHME NPUKUIKH SHATCHUA CTEIIEHH,
CpaBHEHHE CTEIEHEH.

TIpeoGpasoBanue YUCIOBbIX 1 OYKBEHHBIX BBIPKEHUH, COACPKALNX
CTEIIeH!, IPUMEHsIs cBOMiCTBa. Pelnenne noKa3are/IbHbIX ypaBHEHHUH.
O3HAKOMJIEHHE ¢ TIPUMEHEHHEM KOpHEH M cTeTieHeH IPH BLIYMCIICHIN
CpEIHUX, JIETICHAM OTPE3Ka B «30JI0TOM CEYEHUM). PeleHye npuKIagHbX
3a/1a4 Ha CJIOYKHbIE IPOUCHTBI

IlpeobpasoBanue
ajredpanvecKux
BbIpAKEHUH

BrinosHeHe Npeo0pa3oBaHnil BRIpOKEHUH, NPUMEHCHHC dopmy,
CBA3AHHbBIX CO CBOMCTBAMH CTeleHel 1 JorapumMoB.
Onpenenenye o0NacTH TOMYCTHMbIX 3HAUCHUH noraprugMHUIECKOTro
BhIpadkenus. Peruenue JorapuhmMuaecksx ypaBHEHUH

OCHOBbI TPUTOHOMETPUU

OcHoBHBbIC MOHATUS

Vi3yudeHue paguaHHoro METo/1a M3MEPEHHUst YITI0B BPAlCHUs 1 UX CBA3M €
TpaycHOM Mepoit. VI306paskenue yriioB BpalleHns Ha OKPYKHOCTH,
COOTHECEHHE BEMYHMHBI YTJIa C Er0 pacronoxkenuem. PopMynuposaHne
ompeseneHuii TPUrOHOMETPUYECKUX (YHKIMA 14 YTII0B [IOBOPOTA 1
OCTPHIX YIJIOB IIPIMOYTOIBHOTO TPEYTrOJIbHUKA H 00BACHEHHE UX
B3aMMOCBSI3H

OcHOBHBIE

HpI/IMeH€HH€ OCHOBHBIX TPUIOHOMETPUHUCCKNAX TOXKIECTB J1J1 BbIUYHMCJICHMS
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TPUTOHOMETPHYECKHE | 3HAYCHUH TPUTOHOMETPHUCCKHX (yHKLH MO ONHON U3 HUX.
TOXKAECTBA
IIpeoGpazosanus W3ydenne OCHOBHBIX (JOPMYJI TPUTOHOMETPHH: GopMyIbI CITOXKEHHS,
npocTeimmnx YIBOEHHUS, IPeOOPa3OBaHusl CyMMbl TPUIOHOMETPUYCCKUX dyHK1MH B
TPUTOHOMETPUYECKHX | IPOV3BEICHHE H TPOU3BEACHHS B CyMMY 1 NpUMeHEH}E TIPU BEIYUCIICHUN
BbIpa’KeHHH 3HaYEHMs TPUTOHOMETPUUECKOIO BBIPKCHHUS U YIIPOLICHUS €I'0.
O3HAKOMJIEHHME CO CBOMCTBAMH CMMMETPHY TOUEK HA EIMHUIHOM
OKPYXKHOCTH U IPUMEHEHHUE UX JUIS BBIBOA HOPMYIT IPUBENCHUS
IIpocreiimuue Pemienue no popMmynam U TPUIOHOMETPUIECKOMY KPYry IIPOCTEHIIUX
TPUrOHOMETPHYECKUE | TPHIOHOMETPUIECKIX ypaBHEHHA.
ypaBHeHHs H TTpuMenetne o6LIMX METONIOB PELIEH s yPaBHEHHH (npuBeneHUE K
HEepaBeHCTBA JMHEHHOMY, KBaJPaTHOMY, METO/, pa3/iOXKEHUs Ha MHOKHTEIIH, 3aMCHbL
HIepEMEHHOMN) TIPH PEIIEHHH TPUTOHOMETPHUECKUX ypaBHEHHH.
VMeHHe 0TMeuaTh Ha Kpyre pelieHus NPOCTCHIINX TPUTOHOMETPHUCCKUX
HEPaBEHCTB
Apxcunyc, O3HAKOMJ/IEHHE C MOHATHEM 0OPATHBLIX TPUTOHOMETPHUYECKHX (QYHKIMHA.
APKKOCHHYC, M3yuenue onpeaeseHuii apKCuHyca, apKKOCHHYCa, apKTaHreHca 41cina,

ApPKTaHreHc 1ucjia

dopMyIMpoBakne uX, H300paKEeHNE Ha eTMHUIHOR OKPYXHOCTH,
NPUMEHEHUE IPU PELICHUH YPaBHEHUH

®YHKIMU, UX CBONCTBA U TPA®UKU

dOyuxuun. [oasrue o
HenpepbIBHOCTH
pynxnun

O3HAKOMJIEHHE C IOHSTHEM INEPEMEHHOM, IPUMEPAMK 3aBUCUMOCTEH
MEXY TIepeMEHHBIMH.

O3HaKOMJICHHE C NOHATHEM I'paduka, ONpeaeieHue NPUHALIEKHOCTH
Touky rpaduxy dyskuuu. Onpeenenue no Gpopmyie npocTeiied
3aBMCHMOCTH, BU/A ee rpaduka. BeipaxeHnue no Gopmysie o(HOH
NIEPEMEHHON uepes Apyrue.

O3HAKOMJICHHE C onpeeieHneM GyHKLUKH, GOpMyIHpOBaHUE €T0.
Haxosxaenre 06IacTH onpeeNieHus 1 00JIacTi 3HAYeHAH QyHKINH

CaoiicTBa GyHKUIUH,
I'padpuueckas uurep -
nperanns. [Ipumepnl
GYHKUHOHAIBHBIX
3aBHCHMOCTEH B
peabHBIX Nponeccax
U SIBJICHHSAX

O3HAKOMJICHUE C IPUMEPAMHU (YHKIMOHANBHBIX 3aBUCUMOCTEH B peaNbHbIX
mpoteccax U3 CMEXKHBIX TUCIUIIINH.

O3HAKOMJIEHHE C JI0Ka3aTebHBIMHA PACCYKACHUSIMU HEKOTOPBIX CBONCTB
JMHEHHOH M KBaApaTU4HOH QYHKIMH, IPOBEICHUE UCCIEJOBAHUS
TUHENHOM, KYCOYHO-THHENHOM, ApoGHO-THHEHHON ¥ KBapaTHIHOU
¢yHxuui, nocrpoexne ux rpaguxos. IlocTpoeHue U YTeHNE rpaduKoB
dynxuuit. Yccnenopanaue GpyHKUMM.

Cocrasienre BUI0B (PYHKINH 10 JaHHOMY YCIIOBHIO, PEIICHHE 3a/1a9 Ha
IKCTPEMYM.

Brinonenue npeobpaszoanuii rpaduka QyHKiumm

OGparHbie pyHKIUN

Nzyuenue nonsmusi 00pamnoil ynkyuy, onpeoeienue 6UOd U NOCMpoeHUe
epagpuxa obpamuoti pyHKyuY, Haxoxcoerue ee obracmu onpeoeneHus U
obuacmu 3navenuii . TlpuMeHeHre cBOMCTB QYHKIUH TP MCCIICAOBAHUN
ypaBHEHM# U PEILEHUH 3a]]a4 Ha IKCTPEMYM.

O3HaKOMJIEHHE C IIOHATHEM CIIOKHOH QyHKLUM

Crenennnie,
noKa3zaTejbHbIe,
Jorapupmuyeckue u
TPUTrOHOMETPHYECKHE
¢ynxuuun. O6parunie
TPUrOHOMeETPHYECKHe
$pyHKRuHH

Beruucnenue 3HaueHuii pyHKIMHA 110 3HAUCHHUIO apryMEHTa.

OripeeNienne MONOKEHH TOUKH Ha TpaduKe Mo ee KOOpAXHATaM 1
Ha00O0pOT.

Hcnonb30BaHue CBOUCTB (GyHKUMMN /It CPABHEHUS 3HAUCHUH CTeNCHEN 1
norapugmMoB.

TlocTpoeHue rpaduKoB CTENeHHbIX i TorapupMUUEcKuX GyHKLHH.
Pellienue NOKa3aTeNbHbIX 1 JOrapu(pMUUECKUX YPABHCHUI U HEPABEHCTB 110
M3BECTHBIM JITOPUTMAM.

O3HAKOMJIEHHE C TIOHSITUEM HeNPEPbIBHO NepHoAruecKol QyHKIMH,
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dopMynupoBaHue CBOMCTB CHHYyCa M KOCHHYCA, TOCTPOSHUE UX rpa)uKoB.
O3HaKOMJICHHE C TIOHSATUEM FapMOHHYECKUX KoJlebaHui 1 npuMepaMu
TapMOHHYECKUX KOJIeOaHWH JUTd OHCAHNS MPOIIECCOB B (u3mKe ¥ Ipyrux
001acTAX 3HAHUSL.

O3HAKOMJIEH}E C TIOHATHEM Pa3PhIBHON NEPUOANYECKOH QYHKLMH,
GopMyIMpOBaHKE CBOHCTB TAHIE€HCA U KOTAHTE€HCA, TIOCTPOEHHUE HX
rpaduKoB.

[IpuMeHenyre CBOHCTB (yHKIMHM I CPABHEHUS 3HAUCHUH
TPUTOHOMETPHYESCKUX (YHKIMH, PEITeHHs TPHTOHOMETPHIECKHX
ypaBHEHMH.

Hocmpoenue paguros 06pamubx mpuzoHOMempuieckux QyHKYuu u
onpeoeienue no 2pAGUKAmM ux C6OUCMe .

BrinosnHenye npeoOpa3oBaHusi rpaQuKos

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

HocaegopaTeIbLHOCTH

O3HAKOMIIEHHME C TIOHSATHEM YUCIIOBOM MOCIIE0BATENbHOCTH, CIOCO0aMu ee
3aflaHMsl, BEIYUCICHUSIMH €€ YJIEHOB.

Osnarxomienue ¢ noNsImueM npeodeiid nOCIeO006aAmelbIlOCHU.

O3HAaKOMJICHUE C BbIYMCIIEHHEM CYyMMBbl OECKOHEYHOTO YHCIOBOIO PA/a Ha
TIpUMEpe BBIYHCIIEHAS CYMMBI GECKOHETHO yOBIBAIOIIEH reOMeTPHIECKOH
MPOrPecchy.

Pernense 3ajau Ha IpuMeHeHre GpopmyIibl CyMMbl 6€CKOHEUHO yObIBatoLel
reOMEeTPUIECKON TIPOrpecCrtt

Ilpoussoanas u ee
NpUMeHeHHue

O3HaKOMJICHHE C OHATHEM IPOU3BOJHOM.

Usyuenvie © pOpMyTHPOBAHNE €€ MEXAHHIECKOTO U F€OMETPHIECKOTO
CMbICIIA, U3YYEHHE AJIFOPUTMA BHIUUCIIEHH IPOU3BOHON Ha IPUMEPE
BBIYMCIICHUS MTHOBEHHOM CKOPOCTH U yIJ10BOro ko duuuenra
KacaTenbHOM.

CocTaBlieHHe ypaBHEHusl KacaTebHON B 00IIEM BHJIC.

Ycpoenue npasui audpepeHupoBanus, TabaUIibl IPOU3BOIHBIX
3/IeMEHTAPHEIX (YHKIMH, TpUMeHenue Ut muddepennupoBans GyHKIHH,
COCTABJICHUS YPABHEHHUS KacaTeJILHOM.

M3ydenue TeopeM O CBA3H CBOUCTB (yHKIMHU ¥ IPOU3BOHOM,
(GhOopMYITHPOBKA HX.

IIpoBesieHHe ¢ MOMOWUIBIO IPOU3BOHON Hccen0BaH s (YHKLNH, 38JaHHOH
dbopmynoi.

YV CTaHOBJIEHHE CBSI3H CBOHCTB (PYHKIMH ¥ TPOU3BOJHON M0 X rpaguKam.
[TpuMeHeHne MPOU3BOAHOMN s PELICHHS 3a/1a4y Ha HaXOXKAEHHE
HauOOJIbLIEr0, HAMMEHBILIETO 3HAUCHUs 1 HA HaXOKJICHUE SKCTpeMyMa

IlepBoobGpaznas n
HHTErpaJ

O3HaKoMJIEHHE C TIOHATHEM UHTerpajla i epBooOpasHo.

V3yyenue mpaBuiia BLIYUCIEHUS IepBooOpasHol 1 Teopembl HptoToHa—

JleitOuua.

Pemenue 3a1a4 Ha CBsA3b IIEPBOOOPA3HON U €€ NIPOU3BOAHOM, BHIYHUCICHHE
nepBooOpa3zHON Uit JaHHOR (PyHKIMH.

Pemrenye 3a/1a4 Ha TPUMEHERYE MHTETpasa [l BBIYUCIIEHHS (U3NICCKHIK
BEJIMYMH ¥ TUIOILAJEH

YPABHEHMUSI U HEPABEHCTBA

YpaBHenus u
cucTeMbl YpaBHEHM
Hepagencrsa n
CHCTEMBI HEPABCHCTB
¢ ABymMH
nepeMeHHbIMU

O3HAKOMIIEHHE C IIPOCTEHIMMI CBEACHHAME O KOPHAX anre0panieckux
ypaBHEHWH, TTOHATHAMHE MCCIICIOBAHNS YPABHEHNH 1 CHCTEM YPABHEHHH.
M3ydeHue Teopur paBHOCUILHOCTH YPABHEHUH 1 €€ IPUMEHEHMUS.
[ToBTOpEHKE 3aKCH PEIICHHA CTAHAAPTHHIX YPABHEHMH, IPUEMOB
peoOpa3zoBaHus YPaBHEHUH [UTS CBEAEHUS K CTAaHAAPTHOMY YPaBHEHHIO.

Pemenne pauOHaIbHBIX, UPPALIHOHAIbHBIX, MMOKa3aTeCJ/IbHbIX U
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TPUTOHOMETPHYECKHX YPABHEHUH M CHCTEM.

Mcnolp30BaHie CBOMCTB 1 rpauKoB QYHKUHE JULL PEICHHS ypaBHEHUH.
[ToBTOpEHKE OCHOBHEIX TIPHEMOB PELICHMA CHCTEM.

PerieHue ypaBHeHHi ¢ IPUMEHEHHEM BCEX NPUEMOB (paznoxeHus Ha
MHOKATENHU, BBEICHUS HOBBIX HEU3BECTHbIX, IOJCTAHOBKH, rpaguueckoro
METO/1a).

PelueHne CHCTEM yPAaBHEHUH ¢ IPUMEHCHUEM Pa3JIMUHbIX ¢roco6oB.
O3HaKoMIIEHHE ¢ OOLUMHU BOIIPOCAMH peLEHMSI HEPABEHCTB U
MCIIONB30BaHMe CBOMCTB ¥ rpaduKoB GYHKLUH IIpH PEIICHHN HEPABCHCTB.
PelieHue HEPABEHCTB U CHCTEM HEPABEHCTB C MPUMEHEHNEM pasiIiiHbIX
c1r1oco0oB.

[IpiMeHeHHe MaTeMaTHIeCKHX METO/[OB Ul PELICHHUS COAEPIKATETBHEIX
3a/24 W3 Pa3THYHbIX 06NacTell HAYKH M TPaKTHKH. MHTepnpeTnposanne
pe3ybTaTOB C Y4ETOM PealbHbIX OrpaHi CHUH

3JIEMEHTHI KOMBUHATOPUKHU, TEOPUH BEPOSITHOCTEN U CTATUCTUKH

OcHoBHbIE IOHATHS
KOMOHHATOPHKH

M3yyenue npaBuiia KOMOMHATOPUKH ¥ IPUMEHEHHE IIPH PeIICHUH
KOMOMHATOPHBIX 33Ja4.

Pelienue KOMOMHATOPHBIX 33/1a4 METOJOM Nepebopa U 10 IPaBUILy
YMHOXEHHS.

O3HaKOMJICHHE C TIOHATHSAMY KOMOMHATOPHUKH: Pa3MEILCHUAMH,
COYETAHUAMH, IEPECTAHOBKAMU U (opMyIaMu ULl X BBIYHCIICHU.
OGBsicHEHNE 1 TTPUMEHeHNe POPMYJT JUTs BEIYHCIIEHHS pa3MEIICHIH],
TIEPECTaHOBOK M COYETAHUH NP PELICHUM 3a1a4.

Osnakomien#e ¢ 6uHoMoM HproTona 1 TpeyroipHukom Ilackars.
Perenre IPaKTHUYECKUX 3a/@d C HCIOJIb30BAHMEM IOHATHH U TIPABHIT
KOMOWHATOPUKH

DJ1eMeHThHI TEOPUH

I/I3yq€HI/Ie KJTACCUYECKOT0 OTIpelICJICHNS BEPOATHOCTH, CBOMCTB

BeposITHOCTEH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccMOTpEHHE IPUMEPOB BbIYHCICHHS BEPOATHOCTEH. Pernenue 3anay Ha
BBIYHCJICHUE BEPOSTHOCTEH COOBITHI
IIpeacraBaenne O3HaKOMJIEHHE C [IPECTaBICHUEM YMCIIOBBIX JAHHBIX U UX
JAAHHBIX (TA0HUbI, XapaKTepPHUCTHKAMH.
AHArpaMMBl, PeliieHie MPaKTHYECKUX 3a]1a4 Ha 00pabOTKy YHCIIOBBIX JAHHbIX,
rpaduku) BLIYMCJICHHE UX XapaKTEPUCTHK

I'EOMETPUS

Ilpsvbie H MJI0CKOCTH
B IPOCTPAHCTBE

dopMynHpoBKa ¥ IPUBEJIEHAE OKA3aTeIILCTB TPU3HAKOB B3aHMHOTO
PAcIIOJIOKEHHMS IPSIMBIX U IIOCKOCTEeH. Pacro3sHaBaHue Ha YEPTEKaX H
MOJIENAX Pa3/HUHBIX CIIy4aeB B3aMMHOIO PACIOJIOKEHHUs IPAMBIX U
IUTOCKOCTEH, apryMEHTHPOBAHNE CBOMX CYXICHHH.

dopMyIMpoBanKe ONpeJeNeHnH, MPU3HAKOB U CBOKCTB MapajleIbHbIX A
IEPIEHIUKYISPHBIX IJIOCKOCTEH, IBYIPaHHBIX 1 JIMHEMHBIX YIJIOB.
BLIMOTHEHYE TIOCTPOEHHS! YIITOB MEXKIY MPAMBIMHU, TIPSIMO# M TJIOCKOCTBIO,
MEX/1y TIIOCKOCTSIMU 1O ONIMCAHMIO M PACTiO3HABAHKUE MX HA MOJICILIX.
[IpuMeHeHue IPU3HAKOB ¥ CBOMCTB PacloIoKEH)A IPAMBIX U IOCKOCTEH
TIpY peIieHNH 3a/1a4.

N306pakerue Ha PUCYHKAX ¥ KOHCTPYHPOBAHHE HA MOJCIIAX
TIEPIEHIMKYJIPOB U HAKIOHHBIX K IIIOCKOCTH, NPAMBIX, llapajle/IbHbIX
TUIOCKOCTEH, YITIOB MEXKIY NPAMOM U MIIOCKOCTBIO U 0D0CHOBaHHE
TIOCTPOEHUSI.

PellieHue 3a/1a4 Ha BbIUMCACHUE TEOMETPHICCKUX BEIHHH. OnuceiBayye
PacCTOSHAS OT TOYKH [0 TIIIOCKOCTH, OT HPSIMOH 10 IIIOCKOCTH, MEXKIY

ILIOCKOCTSIMH, MEXY CKPCIIMBAIOIMMUCS NTPAMBIMH, MCXIY
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NPOM3BOJLHEIMU (PUIYPaMH B TPOCTpaHcTBE. POPMYIMPOBAHHE 1
JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TCOPEM CYIIECTBOBAHMA,
CBOWCTBA).

V306pakeHue Ha 4epTekax U MOJENAX PACCTOSNHMS i 000CHOBAHME CBOUX
C}/)I(,ZIeHHﬁ. OHpG,H,CJ’ICHI/IC K BBIYUCJICHUC paCCTOﬂHI/Iﬁ B IIPOCTPAHCTBE.
TIprMenerHe (GOPMYI 1 TEOPEM IIAHHMETPHH JUTS PEILICHIS 3a1at.
O3HAKOMJIEHHE C TIOHATHEM TapaJlIebHOTO NPOEKTHPOBAHUA U €TO
cBoiicTBamu. POPMYIMPOBAHUE TEOPEMbI O ILIOLIALM OPTOTOHATILHOH
TIPOEKIINH MHOTOYTOJIBHUKA.

TIpMMeHEHNE TEOPUH IS 0BOCHOBAHHUS TTOCTPOCHUH M BHIYUCIIEHHH.
ApryMeHTHPOBAHUE CBOMX CY)KIEHHUH O B3aUMHOM PACIIONOKCHUH
IPOCTPAHCTBEHHBIX (PUTYP

MHororpaHHuKH

Onucasye 1 XapakTepUCTUKA Pa3JIMIHbIX BUIOB MHOTOIPaHHUKOB,
TIepeurClIeHHe UX JIEMEHTOB U CBOHCTB.

N306paXkeHne MHOTOIPaHHUKOB U BBIOJIHCHUE IOCTPOCHNUA Ha
1300paKEHUAX ¥ MOJEJISIX MHOTOIPAHHUKOB.

BoiyrciieHne TUHEHHBIX AJIEMEHTOB W YITIOB B MMPOCTPAHCTBEHHBIX
KOH(UIypauusx, apryMeHTUPOBAaHUE CBOMX CYXKJIEHH.

XapakTepycTHKa U H300paKEHUE CCUCHUS], PASGEPMKU MHO20ZPAHNUKOE ,
BLIUMCIIEHHE IIIOIAEH TOBEPXHOCTEH.

[TocTpoeHue NPOCTEHLINX CEMECHNH Ky0a, MpU3Mbl, THPAMHU/IBL. ITpumenenne
($aKToB U CBEJIECHUHA U3 NTAHUMETPUH.

O3HaKoMJIEHUE ¢ BUAAMH CUMMETPUH B IIPOCTPAHCTBE, dopMyJpoBaHue
OnpeieNiCHNi U CBOHCTB. XapakTeprCTHKa CHMMETPHH TE BpalLEHUs U
MHOT'OTPAaHHUKOB.

ITprMeHeHNe CBONCTB CHMMETPHH ITPH PEIICHAN 3a1ad.

Hcrosb30BaHue NMPHOOPETEHHBIX 3HAHUH VTSl KCCIIEN0BAHUS U
MOJICTTUPOBAHHUSL HECIOKHBIX 3a/1a4.

N306paxken e OCHOBHBIX MHOTOIPAHHUKOB ¥ BBINOJIHEHNE PUCYHKOB 110
yCJIOBUSM 33134

Tena v NOBEPXHOCTH
BpaIllcHH S

O3HaKOMJIEHME C BUIAMH Tell BpalieHus, (opMyJTMpOBaHHE HX
ornpeesicHUi ¥ CBOMCTB.

dopMyIUpOBaHUE TEOPEM O CEUEHUH 11apa IIOCKOCTBIO U [LI0CKOCTH,
KacareapHOH K cdepe.

XapakTepucTUKa M H300paKeHHe Tesl BPALLCHHUs], MX PAa3BEPTKH, CEHCHUA.
Pemenue 3a1a4 Ha IOCTPOCHUE CEUCHUH, BBIYMCICHUE [UIMH, paccTosHuM,
yrios, mwioianeit. Ilposenenne pokasaTenbHbIX paccyxaeHni

[Py PELIEHMH 3a/1a4.

[IpuMeHeHME CBOMCTB CUMMETPUM NIPY PELICHUH 33124 Ha Tejla BpalleHus,
KOMOMHALMIO TeJT.

N306paXkeHre OCHOBHBIX KPYTJIBIX TEN H BBINOJIHEHHE PUCYHKA 110
YCJIOBUIO 3a/1a4

N3mepenns B
reoMeTpuu

O3HaKOMJICHHE ¢ TOHATHAMM IJIOLIAAN U 00beMa, AKCHOMAMH U
CBOMCTBaMH.

Permenyie 3aiay Ha BIYHCICHHUE IUIOANEH IUIOCKUX QUryp ¢ IPHMEHEHHEM
COOTBETCTBYIOLIMX PopMyIl ¥ (PAKTOB U3 MJIAHUMETPHH.

J3yyenue TeopeM O BbYUCIEHHH 00bEMOB IPOCTPAHCTBEHHbIX TE]l,
pelieHne 3aj1a4 Ha IpuMeHeHne GOPMYIT BEIIACIICHUS 00BEMOB.

Nzyuenue GopMyIt Asist BRIYMCIIEHHS TUIOLIAACH TIOBEPXHOCTEH
MHOTFOIPaHHUKOB 1 TEJI BPalUCHHUA.

O3HAKOMIICHHE C METOOM BBIYHCIIEHHUS TUIOMIAIM TOBEPXHOCTH CPEpPBI.
Peinenue 3a/1a4 Ha BLIYKMCIICHME TUIOLIAJCH MOBEPXHOCTH
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IIPOCTPAHCTBEHHBIX TEJI

Koopaunarel 1
BEKTOPbI

O3HaKoMJICHHE ¢ TIOHITHEM BEKTOpPA. I/I3yqe}me ﬂeKapTOBOﬁ CHUCTEMBL

KOOPJMHAT B POCTPAHCTBE, IOCTPOEHHE MO 3aaHHBIM KOOPAMHATAM TOUCK
1 IUIOCKOCTEH, HAXOK/ICHHE KoopuHaT Touek. Haxoxnenue ypaBHeHHH
OKPYKHOCTH, ChepBI, TUTOCKOCTH. Bhraucienne paccToaHIA MEXILY
TOYKAMH.

V3yueHue CBOHCTB BEKTOPHBIX BEIMUMH, IPABUI PA3IOIKEHUS BEKTOPOB B
TpexXMepHOM MIPOCTPAHCTBE, TIPABUII HAXOXKICHUS KOOPIMHAT BEKTOPA B
MPOCTPAHCTBE, TPABHJI ACHCTBAN C BEKTOPAMH, 33/IaHHBIMU KOOPAHHATAMH.
[IpuMeHeHue TeOPUH IIPU PELICHAH 38/1a4 Ha JICHCTBHSA C BEKTOPaMHU.
M3ydenue cKaJSIpHOTO IPOM3BEIEHHS BEKTOPOB, BEKTOPHOTO YPABHEHUA
npsAMoit u mockocTy. [IpuMenenne Teopun Npu PELICHKA 3a1a4 Ha
JICHCTBUS C BEKTOPAMH, KOOPAMHATHBIA METO/I, IPUMEHEHUE BEKTOPOB A1
BBIYHCIICHUS BEJINYMH YIIIOB U PACCTOSHUH.

O3HaKOMJICHHE C J0KA3aTEIbCTBAMU TEOPEM CTEPEOMETPHH O B3aUMHOM
PaCIONOIKCHNUH HPAMBIX M IUIOCKOCTEH € MCII0Ib30BAHUEM BEKTOPOB
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4. YVCJIOBUSI PEAJIM3AIIAN YYEBHON TUCIATIIMHBI
4.1. . MaTepuaibHO-TeXHHYECKOE 00ecnedenue

TUst peanu3auyy IporpamMMbl yueOHOH JUCLHIUTHHDI «MateMarrkay peRyCMOTPEHbI
clieayromue CHelaJIbHbBIC TOMEIUCHMS !

KaGHHeT MaTeMAaTHKHA, OCHAIICHHBIH 000pyIOBAHHEM: HATTISIHBIMHA TOCOOUSIMH, SKPAHHO-
3BYKOBBIMHU TTOCOOHSMH, HH(POPMAIOHHO-KOMMYHAKALMOHHBIMY CPENCTBAMH; TEXHHICCKIMA
CcpeicTBaMK 0OyY€eHHs: MATHUTHO-MEIOBOH JJOCKOH, MYJIbTHME/IAANIPOCKTOPOM, HOYTOYKOM,
BBIXOJIOM B HHTEPHET.

4.2. Yuebno-merognueckoe u HHpopManuonnoe odecneyeHne
4.2.1. Kuuroobecne4eHHOCTh

HaumeHnoBaHue JTUTEpaTypbl: aBTOp, Ha3BaHUE, BUI Ton KosnnuectBo Hanuuue B
M3JaHus, U3AaTENbCTBO W3 JlaHus IK3IEMILISAPOB INEKTPOHHOM
W31aHWK B oubamorexe Bal'y

6ubnuorexe Bal'yY B
COOTBETCTBHE C
droc Coo

OcHoBHas nuTeparypa

Anrebpa u Hauana Matemariuieckoro ananusa: 10 - 11
KIacchl ; yueOHMK st 061,e00pazoBarellbHbIX
opranuzaumii : 6a30BbIit ¥ yriuy6nénnsiit ypostu / L. 2017 50
A. AniMos [u 1p.] .- 4-e u34. — M.: Ilpocseienue,
463 ¢. ISBN 978-5-09-045929-7.

I'eomerpus: 10 - 11 knaccsl : yueOHMK 11s
061eo6pa3zoBaTebHbIX Opranu3anui : 6a3osbiii u
yray6nénnpiit yposuu / JI. C. Atanacsas [n ap.] — 4-¢ 2017 50
u3n. — M.: [poceeuiene, 255 c. ISBN 978-5-09-
046610-3.

JlomonuuTeNbHas JUTEpaTypa

Mopaxosnu, A.I'. Anre6pa 1 Hayana
MareMaTiueckoro ananusa: 10 - 11 knacesl : B2 4./ A.
I". Mopakosud .- 13-e u3n., crep. - M.: Muemosuna, 4.
1: Yue6nuk. - 400 c. ISBN 978-5-346-01992-3.

2012 49

Mopakosuu, A.I'. Anrebpa n Hauana
MaTemaruueckoro aHamusa: 10 - 11 knacewl : B2 u./ A,
I". Mopakosu4 .- 13-e u3a., crep. - M.: MHemo3uHa, 4.
2: 3apaunnk.- 271 ¢. ISBN 978-5-346-01992-3.

2012 48

Toropenos, A.B. T'eomerpus : 10 - 11 kmaccst :
yueGHuK s 001e06pa3oBaTebHbIX OpraHu3aumii ©
6a30Bbi M npodunbHLIA ypoBHK / A. B. Tloropeos .- 2014 51
13-e u3a. — M.: TIpoceeiuenue, 175 ¢. ISBN 978-5-09-
032026-9.

4.2.2. UaTepHeT-pecypcesbl:

1. ®enepansHOro HeHTpa HHHOPMAaLMOHHO-0Opa3oBaTELHBIX PECYPCOB - URL:
http://fcior.edu.rv/

2. denepansHoe xpanumiie Eauuoit Konexkuus iudpoBbix 06pazoBaTebHbIX PECYPCOB -
URL: http://school-collection.edu.ru/
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5. KOHTPOJIb 1 OIIEHKA PE3VJBTATOB OCBOEHNS YYEBHOM
JUCHUIIIMHDBI

MeToanb!
PesyabTaThl 00yUeHHS
OLIEHKHU
CTyIeHT Hay4IuTCsl:
DneMeHmbl MeoPUn MHONCECHE U MAMEMAMUYCCKOU J102UKY
- OniepupoBaThH OHATHAME: KOHEYHOE MHOKECTBO, SJIEMEHT MHOXECTBA,
MOAMHOXKECTBO, NIEpeceueHne U 00bEAMHEHHE MHOXKECTB, UHCIIOBLIC MHOXKECTBA Ha
KOOPIMHATHOM NPSIMOii, OTPE30K, MHTEPBAJ, IIOIYHHTEPBAll, IPOMEIYTOK C BBIKOJIOTOH Camocmosi-
TOYKOM, rpadrdeckoe TpeCTaBICHHE MHOKECTB HA KOOPAMHATHOM MITOCKOCTH;
- ONEPUPOBATH MOHATHIMHU: YTBEPKIECHHE, OTPHLIAHUE YTBEPXKACHHUS, HCTHHHbIC K mejibHble
JIOYKHBIE yTBEP/KACHUS, IPUUMHA, CIIeACTBIE, YaCTHBIH Ciyyail o01Iero yTBepKIeHu,
u

KOHTPIPUMED;

- IPOBEPATD IPUHAIIEKHOCTD DJICMEHTA MHOKECTBY;

- HAXO[UTh IEepecedenre U 00beJUHEHUE MHOKECTB, B TOM YHCIIE IIPEACTABICHHBIX
rpauuecKu Ha YHCIOBON NPSMOH ¥ Ha KOOPAMHATHOH TJIOCKOCTH;

- IPOBOAMTH JOKA3aTE/IbHbIC PACCYKACHHS JUIs 0DOCHOBAHHS UCTUHHOCTH
YTBEPXKAECHUH.

Yucia u 8ulpadicenus

- CBOBOIHO OMEPHPOBATH OHATHAMH: LENOE TUCIIO, AENUMOCTD YHCEN, 00bIKHOBEHHAS
Apo6k, AecATUYHAs APOOb, PaLOHAIBHOE YUCIO, IPUOIKEHHOE 3HAYEHNE TUCIa,
4acTh, 10T, OTHOIIEHNE, TIPOLICHT, TIOBBIIEHHE ¥ TIOHIKEHHUE Ha 3a/1aHHOE YHCIIO
IPOLIEHTOB, MacIITal;

- IPMBOJMTH HIPUMEpHI YUCEJI C 33/IJaHHBIMU CBOMCTBAMU JIENTMMOCTH,

- OTIePHPOBATE IOHSTHSIMHU: JTOTapU(M YHCTIA, TPHTOHOMETPUUECKask OKPYIKHOCTD,
paJpaHHas ¥ rpagycHas Mepa yriia, BEIM4HHA yIiIa, 3aJaHHOro TOYKOH Ha
TPUIOHOMETPUUECKOM OKPYIKHOCTH, CUHYC, KOCHHYC, TAHICHC M KOTAHICHC yIIIOB,
HMEIOIIMK TTPOU3BOJIBHYIO BEIIMYMHY, YUCIIA € U ;

- BBIIIOJIHATH apU(METHUYECKUE ACHCTBYS, COUCTAs YCTHBIEC X MUCbMCHHBIC TPHUEMBI,
IIPUMEHSS IPU HEOOXOAUMOCTH BBIYUCIUTEIBHBIC YCTPOHCTBA;

- HAXOMUTh 3HAYCHHs KOPHS HATYPAIbHOH CTENEHH, CTEIICHH C PallMOHAIBHBIM
fioKazareseM, Jorapudma, UCMOb3Ys IPU HEOOXOJAMMOCTH BBIYHCIHUTENLHBIC
yCTPOMCTBA,

- TIOJTF30BATHCS OLEHKOM W MPUKHUIKOM ITPH TIPAKTHYECKUX pacdeTax;

- TIPOBOJIATH 1O H3BECTHBIM (OPMYyJIaM ¥ IpaBHIIaM peoOpasoBaHus OYKBEHHBIX
BHIPAKEHUH, BKIIOUAIOLIUX CTCHIEHH, KOPHH, JIOTapPU(MBI M TPHIOHOMETPUIECKHS
(GhyHKUMY;

- HAXOJWUTh 3HAYCHMS IHCIIOBBIX ¥ OYKBEHHBIX BBIPAIKEHMH, OCYIECTBIIAS HEOOXOMMBIC
TI0JICTAHOBKH U NpeoOpa3oBaHus;

- H300paXkaTh CXEMATHYECKH YTOll, BEIMYMHA KOTOPOI'0 BhIPAXKEHA B rpaycax Wik
paaraHax;

- MICTIOJIb30BAaTh TP PEILCHHH 3aa4 TaOJMYHbIE 3HAYCHUS TPHTOHOMETPHYCCKUX
(GYHKUMHA YIII0B;

- BBIITOJTHATE TIEPEBOL BETHUMHBI YTITa W3 PAJHAHHON MephI B TPayCHYIO U 00paTHo.
Vpasuenus u nepagencmeda

- PelaTh panuoHalbHbIE, T0Ka3aTelbHbIe U IOrapu)MuYecKue ypaBHeHus u
HEpaBeHCTBa, MpoCTeiIie HppalloHaIbHbIe H TPHTOHOMETPHIECKHE YPaBHEHNA,
HEPABEHCTBA M UX CHCTEMBI,

- HCIOJIB30BATH METOMBI PELIeHUs yPABHEHUIA: IPMBEIEHUE K BUAY "TIPOU3BEICHHUE
paBHO HyJsro" WK "YacTHOE PaBHO HYIO'", 3aMeHa TIePEMEHHBIX;

- UCTIOJIB30BATh METO MHTEPBAJIOB JJIsl pEILEHMsI HEPABEHCTB;

KOHMPOb-
Hble
pabomul,
UHOUBUOY-
anvlible
u
oomauiHue

3a0anusl.

Dizamen.
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- HCTONIb30BaTh rpaduuecKnit METO 1Sl TPUOJIMIKEHHOTO PEICHHS ypaBHEHHH U

HEPABEHCTB;

- 1306pakaTh Ha TPUTOHOMETPUICCKOH OKPYKHOCTH MHOXKECTBO peleHni TPOCTEHIINX
TPUTOHOMETPUUECKUX YPaBHEHHMH 1 HEPABEHCTB;

- BBITIOJIHATH OTOOP KOPHEH ypaBHEHUM UM PELICHUH HEPABEHCTB B COOTBETCTBUA C
JIOTIOTHUTEBHEIMY YCIOBHAMM U OT pAHNYECHUAMH.

Dynxyuu

- OnepupoBaTh IOHATUAMU: 3aBUCUMOCTD BEJMYMH, (GyHKUUSA, apIyMEHT ¥ 3HAUCHUE
QyHKIHH, 006JIACTh ONPEETICHUS X MHOXKECTBO 3HAueHUH QYHKIWH, TpaduK
3aBUCHMOCTH, rpaduk QyHKIMH, Hy11 QyHKIHH, IPOMEXYTKH 3HAKONIOCTOAHCTBA,
BO3pACTAHME HA UHCIIOBOM IPOMEXKYTKE, yObIBAHNE HA YUCIIOBOM IPOMEXKYTKE,
HauboJIbIIEE ¥ HAUMEHbIIEE 3HaueHHe (YHKIMH Ha YHCIIOBOM MPOMEKYTKE,
nepuoanueckas GpyHKLHNs, MEPHOJ, YeTHAA M HEUCTHAs GyHKIIY;

- OIIEpUPOBATH [OHATUAMH: IpAMas U 00paTHas NPONOPUMOHATILHOCTS, JHeRHas,
KBaJpaTHuHas, JorapupMuUecKas v noKasaTelbHas (QyHKLIAH, TPHIOHOMETPUIECKHE
GyHKLHY; ‘

- ompeeNATh 3HaYCHUE QYHKLMHU [0 3HAYCHHUIO apIyMEHTA K Pas/In4HbIX criocobax
3a/iaHus (PYyHKIWMY,

- CTpOUTH TpaduKu U3yIEeHHBIX QYHKIHUH;

- OMMCHIBATH [0 FPAdMKy U B [IPOCTEHIIHX CIydasX no hopmyie NoOBEACHHE U CBOMCTBA
dyHKIMH, Hax0AUTH 1O rpaduKy GyHKIMK HAUOOBLINE H HAMMCHBIINE 3HATCHHA,

- CTPOMTH 3CKH3 Tpaduka QYHKIMY, YIOBIETBOPSIOLIEH IPUBEACHHOMY Habopy
yCIOBHH (POMEXYTKH BO3pACTaHUsA/yObIBaH s, 3HAYCHUE GyHKUMH B 33aHHON TOYKE,
TOUKH IKCTPEMYMOB, ACUMIITOThI, Hy/ M (yHKIMK U T.1.);

- petaTh ypaBHEHHs, IPOCTEHIINE CHCTEMBI ypaBHEHHUH, UCTIONB3Ys CBOWCTBA GyHKIIR
U uX rpauKoB.

Dnemenmol MAMEMAMUYECKO20 QHATU3A

- OreprpoBaTh TOHATHSMIL: TPOU3BOAHAA HYHKIHIH B TOUKE, KacaTelbHas K rpapuKy
GyHKIME, TPOU3BOAHAS (YHKIIHH;

- BBIYMCIATD IIPOM3BOIHYIO OIHOYJIEHA, MHOTOUICHA, KBaAPaTHOIO KOPHs,
[IPOM3BOAHYIO CYMMBI (PyHKLIAH;

- BBIYHCIIATH MIPOM3BO/IHBIE 3IEMEHTAPHBIX QYHKLMI 1 UX KOMOMHAUKHA, UCTIOJIb3YSI
CIpaBOYHbIE MATEPUAIbL;

- WICCIIEIOBATh B MPOCTEHIIHX CITydasX (yHKIHH Ha MOHOTOHHOCTE, HAXOUTh
HauGONbLINE Y HAUMEHbIIHE 3HAYeHUs PYHKIUH, CTPOUTD IPaUKU MHOTOYJICHOB U
IIPOCTEHIIMX PAOHATBHBIX QYHKIMHA C HCIONb30BAHUEM anNapara MaTeMaTHIECKOro
aHaJIn3a.

Cmamucmuka y meopusi 6epOAMILOCMel, T02UKA U KOMOUILAMOPUKA.

- VMeTb mpecTaBIeHte O JUCKPETHBIX U HENPEPHIBHBIX CIIy4YadHbIX BEIMIMHAX U
pacrpeieNieHusIX, O HE3aBUCHMOCTH CITyYalHBIX BETTMIHH;

- IMETh NPEJCTABICHUE O MATEMATHYECKOM OXHMIAHMHU U IUCTIEPCHH ClTy4aiHbIX
BEJIMYUH;

- IMeTb NIPEICTABICHUE O HOPMAJILHOM PACTIPEJCICHIH U ITPUMEpax HOPMAJILHO
pacIpeaeCHHBIX CIyYalHbIX BEIMYUH;

- IOHUMATh CYThb 3aKOHA GOJBIINX YHCEN i BHIOOPOYHOIO METOJA H3MEPEHHU
BEPOSITHOCTEH;

- IMETH NPEJCTABIIEHHE 00 YCIOBHON BEPOATHOCTH U O TMOIHOH BEPOSATHOCTH,
NPUMEHATh UX B PELUIEHUM 3a/1a4;

- IMETb IIPEJICTABIIEHNE O BAXKHBIX YACTHBIX BHJaX PaclpeleNIeHut 1 IPUMEHSITE X B
PELICHHH 33134,

- KIMETb IIPEICTABJIEHNE O KOPPENIALMH CIyYalHblX BEIMYUH, O JIMHEHHOM perpeccumu.
Texcmogvle 3a0a4U
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- Peruarh 3324y Pa3HbIX THIIOB, B TOM YMCJIE 331441 MOBBILICHHOH TPYHOCTH;
- BHIOUPATH ONTUMAIIBHBI METOJl PEIUCHHS 3a/a41, PACCMATPHBAs PaslniHbIE METO/IBL,

- CTPOMTH MOJIENb PELICHHS 3a1a4H, IPOBOJUTH J0Ka3aTeNbHbIe PACCYKICHUL,

- pewIaTh 3a1a4y, Tpebylouue nepedopa BapHaHTOB, IPOBEPKH yCloBui, BEIOOpa
ONTUMAJIBHOTO PE3YJIbTATa,

- aHATM3UPOBATH ¥ MHTEPIPETHPOBATE PE3YJIBTATEI B KOHTEKCTE yCIOBHS 3a/atH,
BBLIOMpATH PELIeHNs, HE MPOTUBOPEYAIe KOHTEKCTY,

- IIEPEBO/IUTH NIPU PELUCHUHM 33/1a4i MH(DOPMALIO U3 O/IHOH (opMBI B APYIYIO,
JICTIOJB3YS TIPH HEOOGXOIMMOCTH CXEMBI, TabJTHIbl, Tpad K, InarpamMMmbl.

T'eomempus

- OnepupoBaTh MOHATUSIMU: TOUKA, OPAMAas, [UIOCKOCTh B IPOCTPAHCTBE,
MapauIeTbHOCTh W IEPIeHINKYISIPHOCTD TIPSIMBIX ¥ ITOCKOCTEH;

- IPUMEHSAT JUIsl PEILEHUs 3a/ia4 FeOMETPUYECKHE (haKTbl, eCIH YCIOBUS IPAMEHCHHS
3a7aHbl B IBHOH (popMeE;

- pelaTh 32291 Ha HAXOXKIAEHHE FeOMETPHUECKUX BEJIMIHH 110 00pasiaM HITn
aIrOpUTMaM;

- 1enaTh (BbIHOCHBIE) IIOCKME YEPTEXXH M3 PUCYHKOB 0ObEMHBIX (UIYD, B TOM YHCIE
PHCOBaTh B CBEPXY, COOKY, CTPOUTH CEYEHNsI MHOTOTPaHHHUKOB,

- W3BIIEKATH, HHTEPIIPETUPOBATH U MPeobpa30BBIBaTh HH(POPMAIIHIO O FeOMETPHIECKHAX
¢urypax, MpeACTaBICHHYIO Ha YepTexKax;

- IPUMEHATH FCOMETPUYECKUE (PaKThl Ul PEIICHHUS 3a/a4, B TOM 1UCTIE
TIPENMONATAIOINX HECKOIBKO 1aroB peIneHUs;

- OTKCHIBATh B3AUMHOE PACIIOJIOKEHUE MPSIMBIX M TIJIOCKOCTEH B MPOCTPAHCTBE,

- bopMynMpOBAThH CBOMCTBA U IPU3HAKU QUryp;

- JIOKa3bIBATh T€OMETPHUYECKUE YTBEPKIECHUS,

- BNIAJETb CTAHZAPTHOH K1accu(uKaunel NpocTpaHCTBEHHBIX GuUryp (MpamMuubl,
IPU3MbI, TIApAJUICIEIRNEb]);

- HAXOIUTH 00bEMBI U TIOLIALH TIOBEPXHOCTEN TEOMETPHUECKUX TEJ C TPUMEHEHUEM
dopmy;

- BBIYMCIIATH PACCTOSIHUSA U YIJIbl B IPOCTPAHCTBE.

Bexmopbl u xoopounamoi 6 npocmparcmee

- OnepupoBaTh MOHATUAMH JEKAPTOBbI KOOPAUHATBI B IPOCTPAHCTBE, BEKTOP, MOAYIIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJMHATDL BEKTOPA, YIOJI MEKAY BEKTOpaMu,
cKangpHOE TIPOM3BEICHHE BEKTOPOB, KOJIMHEAPHBIC BEKTOPDI;

- HAXOJIUTh PACCTOSHUE MEXK/Ly ABYMS TOUKAMM, CYMMY BEKTOPOB M MPOU3BEACHUE
BEKTOPA Ha YUCIIO, YLOJl MEXKY BEKTOPAaMH, CKAIIPHOE NPOU3BEICHUE, PACKIIA/IbIBATS
BEKTOP 110 IBYM HEKOJIMHEAPHBIM BEKTOPaM;

- 33/1aBaTh [IOCKOCTH YPABHEHHEM B EKAPTOBOH CHCTEME KOOPANHAT;

- pelaTh NpocTelilye 3a4a4y BBEICHHEM BEKTOPHOro 0asuca.

Hemopus mamemamuxu

- IIpencTaB/IsTh BKJI/ BbIIAIOLIMXCS MATEMATHKOB B PA3BUTHE MATEMATUKH 1 MHBIX
Hay4HbIX Oo0JacTei;

- IOHAMATh POJIb MaTEMaTHKH B pa3BUTHH Poccun.

Memoowsr mamemamuxu

- Micnonb30BaTh OCHOBHBIE METO/Ibl J0KA3aTENbCTBA, IPOBOUTH 10KA3aTEIbCTBO U
BBINOJIHATH OMPOBEPIKEHHE;

- IPUMEHATL OCHOBHbBIE METOIb] PELIEHUS MATEMaTHYECKUX 3a/1aY;

- HA OCHOBE MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE XapaKTepU30BaTh KpacoTy u
COBEPUIEHCTBO OKPYKAFOLIEr0 MUPA ¥ IIPOU3BEACHUH HCKYCCTBA;

~ IPUMCHATD HpOCTeﬁU.IPIC HporpaMMbee Cpe}ICTBa u BHGKTpOHHO—KOMMyHI/IKaU,I/IOHHI)IG
CHCTEMBI [IPY PEIICHUH MaTEMATHYECKUX 3a1ady.
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