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1. TACITIOPT PABOYEM ITPOTPAMMbBI YYEFHOTI'O ITPEJIMETA
OVYIL.07 MATEMATHKA

1.1. O6aactp npuMeHeHus padoyeii NpOrpaMmsbl
PaGouas nporpamma yuebnoro npeamera OYIL.07 Maremaruka sBISETCS 9aCThIO MPOTPAMMBI CPETHETO
(momHoro) obmero obpazoanus no cneruagbHocT CIIO 23.02.08 CTpOoUTEIBCTBO KEJNE3HBIX JTOPOT,
MyTh U IyTE€BOE XO3MCTBO.

Pa6ouas mporpamma OVIIL.07 MaremaTtnka MOKeT OBITh HCIIOJIB30BaHAa B MPOodecCHOHATBHON
MIOJITOTOBKE, NMEPETIOATOTOBKE U MOBBIIICHUH KBATU(PUKAIIMHN pab04YHX MO Ipodeccusim:

14668 MonTtep nyTu;
18401 Curnanmcr.
Mecto yuyeOoHoro npeamera B crpykrype OIIOI-TIIICC3:

B yuebnpix mnanax OITOI-IIICC3 yuebnsiii npeamer OYIL.07 MaremaTHka BXOAUT B COCTaB
o0mux o001e00pa3oBaTebHBIX YUEOHBIX MPEAMETOB, (GOPMHUPYEMBIX H3 00s3aTEIbHBIX MPEIMETHBIX
obmnacteit ®I'OC cpennero obmero obpazoBanus, 1t crnenuansHocteit CIIO. C yuérom mpoduis
OCBaMBAaeMOM CIENHMATBLHOCTU (TEXHUYECKU) TaHHBIA MpeIMeT U3ydyaeTcs yriyOleHHo, pealn3yeTcs Ha
1 kypce.

1.2. IlnaHupyemble pe3yJibTAThbl OCBOEHHS Y4eOHOI0 MpeAMeTa:

1.3.1 Iens yueObHOTO TIpeaMeTa — TPEOOBAHUS K PE3yJIbTaTaM OCBOCHUS yU4eOHOTO IIpeIMeTa.

Pabouas mporpamma oprueHTUPOBaHA HA JOCTH)KEHUE CIEIYIOIINX IIeNeH:

— (opmupoBanue mpencTaBIeHUH 00 HAEAX W METOJaX MaTeMaTHKH, O MaTeMaTHKEe Kak
YHHUBEPCAIbHOM SI3bIKE HAYKH, CPEICTBE MOJICTUPOBAHUS SIBJICHHUI U MPOLIECCOB;

— OBJIAJICHUE S3BIKOM MAaTEMATHKHU B YCTHON U MUCBMEHHOU (popMe, MaTeMaTUICCKIUMU 3HAHUSMU
U yYMEHUSMH, HEOOXOAMUMBIMU JJIi U3YYEHHS [IKOJIBHBIX E€CTECTBEHHOHAYYHBIX JUCLUIUIMH,
MPOJOIDKEHHS 00pa30BaHUs M OCBOSHHS N30paHHON CIIENMATBHOCTH Ha COBPEMEHHOM YPOBHE;

— pa3BUTHE JIOTMUECKOTO MBIIUICHUS, aJIrOPUTMUYECKOM KYyJIbTYphl, MPOCTPAHCTBEHHOTO
BOOOpaXKECHHUsI, MATEMAaTHYECKOTO MBIIUICHUS! ¥ MHTYWIUH, TBOPYECKHX CIIOCOOHOCTEH, HEOOXOIUMBIX
JUIS TIPOJIOJKEHHST 00pa30BaHUs W JJI CaMOCTOSITENIbHOM NIeATENbHOCTH B OOJaCTH MaTEeMAaTHKU U €e
MPUJIOKEHUN B Oyayieil mpodeccuoHanbHON AeSITEIbHOCTH;

— BOCIHTAHHUE CPEJICTBAMU MATEMATHUKH KYyJIbTYphl JTUYHOCTH uYepe3 3HAKOMCTBO C HCTOpHUEi
pa3BUTHA MaTEMaTHKH, SBOJIIOIIMEN MaTeMaTHYECKUX HJIeW; NOHMMAaHUs 3HAYMMOCTH MAaTE€MaTUKU Ui
Hay4YHO—TEXHHUYECKOT O TIporpecca.

PesynbTaTsl ocBOEHUS yUeOHOTO ITpeIMeTa.

B pe3ynbraTe n3yueHus: MaTeMaTUKH Ha TPO(QUILHOM YPOBHE O0YUaOIIUICS TOKEH:

3HATh/IIOHMMATH:

— 3HAYEHHE MAaTEMaTUYECKOM HAYKH JJIs pelIeHHus 3a7ay, BO3HUKAIOUIMX B TEOPUHU U MPAKTHUKE;
HIMPOTY U OrPAaHUYEHHOCTh MPUMEHEHHUS MaTeMaTHYeCKUX METOJO0B K AaHaJu3y U HCCIIEIOBaHUIO
MIPOLIECCOB U SIBJICHUH B MPUPOJIE U OOIIECTBE;

— 3Hau€HUE MPAKTHUKU U BOIPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTHKe, il (OpMUPOBaHUS U
pa3BUTHSA MaTEeMaTHUYECKON HAYKH;

— WJIeW pacIHIMpPEHUs] YHCIOBBIX MHOKECTB KaK CIoco0a MOCTPOEHUsS HOBOI'O MAaTeMaTHYECKOTro
ammaparta Jjs pelieHus MPaKTUYeCKUX 3a/1a4d U BHYTPEHHUX 3a/1a4 MaTeMaTUKH;

— 3Ha4YeHHE UJIed, METOI0B U PE3yJIbTaTOB aNreOpbl U MaTEMaTHUECKOT0 aHaJIn3a JUIsl TOCTPOEHUS
MOJIETIEN peaJIbHBIX NTPOLIECCOB U CUTYALIN;

— BO3MOXHOCTU T€OMETPHUH Ui OINHCAHUS CBOMCTB pEAIbHbIX NPEIMETOB M UX B3aUMHOIO
PacmoIoXKEHUS;

— YHUBEPCAJIbHBIM XapaKkTep 3aKOHOB JIOTUKU MaTeMaTUYECKUX PACCYXKJEHUH, UX TPUMEHUMOCTh
B PA3IMUHBIX 00J1ACTAX YEJIOBEUECKOM NeSATeTbHOCTH;

— pa3znuune TpeOOBaHUM, MPEAbSBIAEMbIX K I0KAa3aTeNbCTBAM B MaTeMaTHKE, €CTECTBEHHBIX,
COLIMATIbHO—AKOHOMUYECKUX U TYMAaHUTAPHBIX HAayKaX, Ha MPAKTUKE;

— pOJIb aKCMOMAaTHUKH B MaT€MAaTHKe; BO3MOXXHOCTb MOCTPOEHHSI MaTeMaTHYEeCKHX TEOpHil Ha
aKCMOMAaTHYECKOM OCHOBE; 3HAUEHNE aKCHOMATUKH JIJIsl IPYTUX 00JacTel 3HaHUS U ISl TPAKTHKY;

— BEPOSATHOCTHBIX XapaKTep pa3IUYHbIX MIPOLIECCOB U 3aKOHOMEPHOCTEN OKPY’KAIOIIEro MUPA.
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YucnoBble 1 OyKBEHHBIE BHIPAKEHUS

YMers:

— BBINIOJHATH apU(PMETHUCCKHE JICUCTBHS, COYETas! YCTHBIE U MUCbMEHHBIC TPHEMBI, IPUMEHEHNE
BBIUUCIIUTEIILHBIX YCTPOUCTB;

— HAaXOAWTh 3HAYCHUS KOPHS HATYPAIbHOW CTENCHM, CTEHNEHU C PAlMOHAIBHBIM IOKa3aTeleM,
norapudma, UCIONb3Ysl MPU HEOOXOAMMOCTH BBIYMCIUTEIbHBIE YCTPOMCTBA; IMOJI30BATHCS OLIEHKON U
NPUKUAKOH ITPU MPAKTHYECKUX PacdeTax;

— MPUMEHSATH MOHATHUS, CBA3aHHBIC C ACTMMOCTBIO LENbIX YUCEN, IPU PEHICHUH MAaTEeMaTHYeCKUX
3ajay;

— HaXOJUTh KOPHH MHOTOYICHOB C OJHOW MEPEeMEHHOH, pacKiIaablBaTh MHOTOWIEHBI Ha
MHOXXHTEIIH;

— BBINONHATH JCHCTBHS C KOMIUIGKCHBIMM YHCJIAMH, TIOJIb30BAThCS TE€OMETPUYECKOM
MHTEpIIpEeTalreil KOMIUICKCHBIX 4YHCEJ, B MPOCTEHINMX CiIydasX HaXOIWTh KOMIUIEKCHBIC KOPHH
YpaBHEHHH ¢ IEHCTBUTEIBHBIMH KO PHUIIUESHTAMU;

— MPOBOJMTH NMPEeOOpa3oBaHUS YHCIOBBIX W OYKBEHHBIX BBIPAKEHHUH, BKIIOYAIOUINX CTEIICHH,
panuKaibl, JorapupmMbl 1 TPUTOHOMETPHUUECKUE (PYHKITUH;

UCIIOJIb30BATh IPHOOPETEHHBIC 3HAHUS U YMEHHS B IIPAKTUYECKOH AEATEILHOCTH M ITOBCEIHEBHOM
KU3HH IS

— MPaKTHYECKUX PACUETOB MO (opMysIaM, BKIIOUask (GOpMYIIbI, COIEpKAIHe CTEIIEHH, PaJUKaIbI,
JorapuMbl ¥ TPUTOHOMETPUYECKHE (DYHKIIMH, UCTIONIB3YS IPHU HEOOXOAUMOCTH CIIPABOYHBIE MAaTEPHAIIBI
Y TIPOCTEHIIINE BEIYUCIUTEIBHBIC YCTPOHCTBA;

— IpUOOPETEHUS MPAKTUIECKOTO OIBITA NEATEILHOCTH, MPEANISCTBYIOMEH TPOpECCHOHATBLHOH, B
OCHOBE KOTOPOI1 JISKHT JaHHBIA y4eOHBII TPeaMeT.

OyHKIMH U TpaduKu

YMeTs:

— OmpeneNniaTh 3HaueHHe (PYHKIMH 10 3HAYEHUIO apryMEHTa MpH Pa3IMYHBIX Croco0ax 3aJaHus
dynkuum;

— CTPOUTH rpaduKu U3y4eHHBIX (YHKINN, BBITOIHITH TpeoOpa3oBaHus rpadukos;

— OIUCBIBATH 110 rpaduky U 1o ¢popmyse NoBeIeHHe U CBONCTBA (DyHKIIHIA;

— pemiaTth ypaBHEHHUS, CUCTEMbl YpaBHEHUW, HEPABEHCTBA, WCIIOJIb3Yys CBOMCTBa (QYHKUMN M KX
rpaduyecKue npeicTaBIeHus;

MCIIOJIb30BaTh IPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOH 1€ATEIbHOCTU U TIOBCETHEBHOM
KU3HU IS

— OIIMCAaHMSI U UCCIIEIOBAHMS C MOMOIIBI0 (PYHKIMH pealbHbIX 3aBUCUMOCTEH, IPEICTaBICHUS X
rpaduuecKu; HHTEpIpeTauu rpaduKoB peasIbHbIX MPOLIECCOB;

— MPUOOPETEHNS MPAKTUYECKOTO OIbITA I€ATEIbHOCTH, MIPEALIECTBYIONIEN TPodeccnoHaIbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaMET.

Hauama MaTemMaTH4eCcKOro aHajan3a

YMerTs:

— HaXOJUTh CyMMY O€CKOHEYHO yObIBAIOLIEH reOMETPpUUECKON TPOrpPeCcCuu;

— BBIYUCIATH MPOU3BOJHBIE M IEPBOOOpa3HbIE 3JIEMEHTApHBIX (YHKLUWH, MPUMEHss IpaBuiia
BBIUHCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIOIb3YsI CIPAaBOYHBIE MaTEPHUAIIBL;

— HceIenoBaTh GYHKIMU U CTPOUTH UX I'paUKU C TOMOIIIBIO TPOU3BOIHOM;

— pemarthb 3a/1a4y ¢ MPUMEHEHUEM YpaBHEHUS KacaTelbHOU K rpaduKy G yHKIUY;

— pelaTh 3a/1a4M Ha HaX0Xk/IeHHe HauOOoJIbIIeTr0 U HAMMEHbBINEro 3HaueHHs QyHKIIMH Ha OTPE3Ke;

— BBIYUCJIATH IJIOIA/1b KPUBOJIMHEWHON Tpanenuy;

UCMOJb30BaTh MPUOOpPETEHHbIE 3HAHUS W YMEHUS B IPAKTHYECKOW JESATEIbHOCTH U
MOBCETHEBHOM JKU3HU IS



— peuIiCcHUuA rCOMETPUICCKUX, (I)I/I3I/I‘IGCKI/IX, 9KOHOMUHYCCKUX U APYTHUX HNPUKIIAAHBIX 3aa4, B TOM
qucie 3a7ad Ha HauOoJsiplIMe M HAaUMEHbLIME 3HA4eHUs C NPUMEHEHHMEM ammapara MaTeMaTH4ecKOro
aHaym3a;

— proOpeTeHus MPAaKTUYECKOro OIbITa ACATEIbHOCTH, IPEAILECTBYIOIIEN TPo(hecCUOHAIbHOMI, B
OCHOBE KOTOPOH JIC)KHUT JaHHBIA y4eOHBIN TPEaAMET.

YpaBHEHMs U HEPABEHCTBA

YMmers:

— pelaTh palMOHAJIbHbIC, IOKa3aTelIbHbIE W JIOrapu(MUUYECKHE YpPaBHEHUS M HEPaBEHCTBA,
HMPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI;

— JI0Ka3bIBaTh HECIIO)KHBIE HEPABEHCTBA;

— pemarb TEKCTOBBIE 3a4a4d C IIOMOLIbIO COCTaBICHUS YPAaBHEHUW, W HEPABEHCTB,
UHTEPIIPETUPYSL PE3YJIBTAT C YIETOM OTPAHUYEHUM YCIIOBUSA 3aa4H;

— M300pakaTh Ha KOOPAMHATHOW TJIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHHMH M HEPaBEHCTB C
IBYMsI IEPEMEHHBIMU U UX CUCTEM.

— HaXxOJUTh NPUOJIMKECHHBIC PEIICHUSI YPABHEHUH U UX CUCTEM, HCIOJIB3Ys rpaduuecKuii METO;

— pelaTbh ypaBHEHMs, HEPABEHCTBA U CHCTEMBbl C IPUMEHEHHEM IpaUuyecKUX IMpe/ICTaBICHUH,
CBOMCTB (DYHKILIMM, IPOU3BOIHOM;

UCMOJb30BaTh INPUOOPETEHHBbIE 3HAHUS W YMEHUs B HPAKTUYECKOH JAEATENbHOCTH U
ITIOBCEITHEBHOM KU3HM JUIA:

— IOCTPOEHUS U UCCIIENOBAHUS IPOCTENIINX MATEMAaTHIECKUX MOJIETIEH;

— proOpeTeHNs MPAKTUUECKOTO OMBITA ACITEIBHOCTH, MIPEIIIECTBYIONICH MPO(hecCHOHAIBHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN NpeaMET.

DJeMEHTEI KOM6I/IHaTOpI/IKI/I, CTaTUCTHUKHU U TCOPHUU BepOHTHOCTeﬁ

YMers:

— pemiarh npocTeiiine KOMOMHATOPHBIE 3a7jaul METOOM Mepedopa, a TAKKe C UCIOJIb30BAHUEM
U3BECTHBIX (popmyi, TpeyronbHuka [lackans; Beranciars koddduunents ounoma HeroToHa no ¢opmyse
U C UCTIOJIb30BaHUEM TpeyrojbHuka [lackans;

— BBIYUCIISITh BEPOSATHOCTH COOBITUI Ha OCHOBE I0JICYETA YUCIIa UCXOI0B (IPOCTEHIIINE CITyyan);

UCIIOJIb30BaTh IMPUOOPETEHHbIE 3HAHWA M YMEHHUS B MPAKTUYECKOW JI€ATENbHOCTH U
IIOBCEIHEBHOM JKU3HU JUISL:

— aHaJIM3a peajbHBIX YMCIOBBIX JAHHBIX, MPEJCTAaBICHHBIX B BUJE JAMAarpaMM, rpadukoB; AJs
aHanIM3a MHQOpPMAIMK CTATUCTUYECKOTO XapaKTepa;

— MPUOOpPETEeHUs MPAKTUUIECKOTO ONBITA EATEIbHOCTH, MPEIIECTBYIOIEH MpodecCHOHAIbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaAMET.

I'eomerpus

YMeTh:

— COOTHOCHUTH TUIOCKHE T€OMETpUYEeCKHe (UTYPHI U TPEXMEpPHbIE OOBEKTHI C WX OINHUCAHUIIMH,
YepTeKaMu, U300paKEeHUSIMH; pa3ndaTh U aHAIU3UPOBATh B3AUMHOE PACIONOXKeHHE PUTyp;

— U300pakaTh reOMETpUUIECKHe (PUTYPHI U TeJa, BHIMOIHATH YEPTEK MO YCIOBHUIO 3a/1a4H;

— pelmaTh reoMeTpUYecKre 3aJadyd, ONUpasCh Ha W3yYEHHbIE CBOWCTBA IJAHUMETPUUYECKUX H
CTEPEOMETPUYECKUX (UTYyp W  OTHOLIEHWH MEXAYy HUMHU, TPUMEHsA anreOpandeckuili U
TPUTOHOMETPUYECKHUH arlnapar;

— TIPOBOJIUTH JTOKA3aTEIbHBIC PACCYKICHUS MPU PEIICHUH 33]1a4, JI0Ka3bIBAaTh OCHOBHBIE TEOPEMBI
Kypca;

— BBIYUCIIITH JIMHEHHBIE DJIEMEHTHI W YIJIBI B MPOCTPAHCTBEHHBIX KOH(MUTYpamusax, 00bEMbI U
TUIOMIA/IA TTIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE M UX MPOCTEUITNX KOMOMHAIIMIA;

— TMPUMEHSATh KOOPJIWHATHO—BEKTOPHBIM METOJN Il BBIYUCIICHHUS OTHOIICHWM, PACCTOSHUU H
yTJIOB;

— CTPOUTD CEYEHUSI MHOTOTPAHHUKOB U N300paKaTh CEUEHUS TEJ BPAILICHHUS:



WCIOJIb30BaTh MPUOOPETCHHBIE 3HAHUSA MW YMEHHUS B MPAKTUYECKOW NEATEIHHOCTH U
MOBCETHEBHOM >KU3HU IS

— HMcceI0BaHus (MOACTHUPOBAHNSA) HECTOXKHBIX MPAKTUYECKUX CHTYallMii HAa OCHOBE M3yYCHHBIX
hopmys 1 CBOUCTB GUTYP;

— BBIYUCIICHUS JUTUH, IO U 00bEMOB peajbHBIX OOBEKTOB MPH PEUICHUU MPAKTHYECKUX
3aJ1a4, UCIOJIB3YS IPU HEOOXOIMMOCTH CIIPABOYHUKHU M BBIYUCIIUTEIbHbBIE YCTPONCTBA;

— proOpeTeHus MPAaKTUYECKOTO OMBITA ACITEIbHOCTH, MPEIIECTBYIONIEH NMPOo(hecCHOHAIBHOM, B
OCHOBE KOTOPOM JICXKUT JaHHBIA yUeOHBIN MpeIMeT.

1.3.3 [Inanupyembie pe3yabTaThl OCBOSHUS Y4€OHOTO IIpeaMeTa!

Ocob6oe 3HaueHue y4eOHBIM MpeaMeT HuMeeT Npu (OPMHPOBAHMHM WM PA3BUTHH OOIUX U
npodecCHOHATEHBIX KOMIICTCHIIHN.



Kox v HaumenoBanue
(opmupyembIx
KOMIIeTeHIN

IlnanupyeMble pe3yJbTaThl 0CBOEHHs Y4eOHOI0 MpeIMeTa

.JII/I‘lHOCTHI)Ie, MeETalnpeaAMETHDbIC

IIpeamerHbie

OK 01. Bribupats criocoOsr
pelieHus 3aaa4d
npodeccnoHaTBEHOMI
JEATSbHOCTH PUMEHHUTEIILHO
K Pa3IMYHBIM KOHTEKCTaM

— TOTOBHOCTb K TpYAY,
MacTepcTBa, Tpy10Jito0ue;

OCO3HAaHUC NLCHHOCTU

— TOTOBHOCTh K AaKTUBHOW  J€ATEIBHOCTH
TEXHOJIOTHYECKOU u COLIMAIBHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHULIUUPOBATH,
IUIAHUPOBaTb M CaMOCTOSITEIbHO  BBIIOJIHATh
TaKylo JA€SITeIbHOCTb;

- UHTEpec K Pa3INYHbIM chepam
poeCCHOHAIBHON JESTEIHHOCTH,

OniajieHHe  yHHUBEpPCAJIBbHBIMH  Yy4eOHBIMH
NMO3HABATEJIbHbIMH 1eHCTBUAMMU:

a) 6a30BbI€ JIOIMUECKUE JICHCTBUS:

— CaMOCTOSITENILHO dbopmynHupoBaTh u

aKTyaJIM3UpoBaTh NPOOJIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

— YCTaHaBIIMBAaTh CYIIECTBCHHBIH MPH3HAK WU
OCHOBaHHA MJId CpaBHCHMHA, KJ'IaCCI/I(i)I/IKaHI/II/I n
00001IeHHS;

— ONpeAensaTh MEMH JACSTEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHUS,
— BBIABJIATH 3aKOHOMCPHOCTU W IMMPOTHUBOPCUUSA B
paccMaTpUBAEMBbIX SIBICHHSIX;

— BHOCHUTH KOPPEKTHUBBI B JACATCIIbHOCTD,
OILICHUBATh COOTBETCTBHE pPE3YJIbTATOB LEISIM,
OLCHUBATb PUCKHU HOCJ'IGI[CTBI/II\/JI JACATCIIBHOCTH,

— pa3BHBaTh KpPEaTHMBHOE MBIIUICHHE IPH
PEIICHUHN ) KU3HCHHBIX np06neM

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

— BJIaJICTh HaBbIKAMH YU4E€OHO—HCCIIEI0BATEIbCKOM
U TIPOCKTHOM  JIEATETBHOCTH,  HABBIKAMHU
paspenieHust mpooiem;

— BBIBIATH NPUYUHHO—CIICJCTBEHHBIC CBSI3U U
AKTYAJIM3UPOBATH 3aJla4y, BBIJIBUT'ATh TUIIOTE3Y €€

3aaaBaTb

—BJIaJIETh METOAAMM JI0KA3aTEJIbCTB, AJITOPUTMAMH pPELICHUs
3aja4; ymeHue (GOpMYyIHUpPOBATh ONpEAeNiCHUs, aKCUOMBI U
TEOpPEMbl, TNPUMEHATH WX, MPOBOAUTH  JIOKAa3aTEJIbHBIC
pacCcyXJIeHHUs B XOJ€ pEeLICHUs 3a/1a4;

— YMETh ONEpUPOBATh MOHATUSMHU: CTENEHb YHCIA, JOrapupm
YUCJIa; YMEHHUE BBIIOJHATh BBIUKACICHUE 3HAYEHUW U
peoOpa3oBaHus BBIPAXKEHUN CO CTENEHSMHU M Jorapupmamu,
npeoOpa3oBaHus JPOOHO—PAMOHATBHBIX BBIPAXKEHHI,

—  yMeTh  OIEpUpOBaThb  IOHATUSMH:  PALMOHAJIBHBIE,
UppaLMOHAJIBHEIC, [IOKa3aTeNIbHbIE, CTCIICHHBIC,
JorapupMHUUECKUe, TPUTOHOMETPHYECKHUE  YpaBHEHUS U

HEPaBEHCTBA, UX CUCTEMBI;

— yMETh ONEpPHPOBATH MOHATUAMHU: (DYHKIHS, HEMpPEpPBIBHAS
byHKIMS, TPOM3BOAHASA, MEPBOOOpa3Has,  OMpeesICHHBIH
UHTETpall; yMETb HAaxXOJUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(byHKLIUH, UCHIOB3Yys CIPaBOYHBIE MaTepHallbl; UCCIENI0BaTh B
IpocTeHmux ciay4yasx (yHKIMH Ha MOHOTOHHOCTb, HaXOIUTb
HauOoJNbIINEe W HaMMEHBIIME 3HAa4eHUA (YHKIUHA; CTPOUTH

rpauki  MHOTOWICHOB C  HUCIIOJIb30BaHMEM  ammapara
MaTeMaTU4YeCcKOro aHaliu3a; NPUMEHSTh MPOU3BOJHYIO IpU
pelIeHu  3a7ad = Ha  JIBUKEHHWE;  pelaTrh  MPaKTHKO—

OPUEHTHPOBAaHHbIE 3a/laud Ha HauOOJIbIIME M HaUMEHbIIHNe
3HA4YEHUS], HA HAXO0X/IEHNE IIyTH, CKOPOCTH U YCKOPEHUS;

— yMeTb OIEpUpOBaTh MOHATUSAMH: pallMOHAJIbHAS (QYHKLUS,
ITOKa3aTeNnbHas byHKIMS, CTENeHHas byHKIMA,
jgorapupmuueckas (yHKIMs, TPUTOHOMETpHUYECKUE (YHKIIUU,
oOpaTHble (DYHKLIMU; yMEHUE CTPOUTh TpapuKud H3yYEHHBIX
(GyHKIUH, UCTIONB30BaTh TpaQUKH MPU U3YYEHUH NPOLIECCOB U
3aBHCHUMOCTEH, MpH peHIeHuHu 3aJad U3 JPYruxX Yy4eOHbBIX
IPEMETOB U 3a/1a4 U3 peaslbHON KHU3HH; BBIpaXaTh (popMmynamu
3aBHCHUMOCTH MEXIy BETUUYUHAMU;

— YMETh pelIaTh TEKCTOBbIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha MPOLIEHTHI, AOJHM U YacTH, Ha JBUKEHHE, paboTy, CTOUMOCTb




peLHCHI/ISI, HaXOIUTb apI‘YMeHTBI JJIs
JI0Ka3aTejabCTBA CBOMX YTBEPXKACHHUH, 3a1aBaTh
[apaMeTpbl U KPUTEPUU PEIICHUS,

— aHAJIM3UPOBATh IOJYYEHHBIE B XOJE PCIICHHUS
3aJa4un pe3yJ'ILTaTBI, KpI/ITI/IquKI/I OILICHUBAaTh HUX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATh H3MCHEHHE B
HOBBIX yCJIOBI/IHX;

—yMETh MEPEHOCHTDH 3HAHKS B [TO3HABATEILHYIO H
NPAaKTUYECKYIO 00JIACTH KU3HEICATCILHOCTH;

— yMEThb MHTETPUPOBATh 3HAHUS U3 PAa3HBIX
MPEIMETHBIX 00IacTel;

— BBIABHUI'AaTh HOBBIC nacu, npeajiaraTtb
OpUrnHaJIbHBIC MoAXO0 bl u peuicHus,
CIIOCOOHOCTH ux HCIIOJIBb30BaHHUA B

IIO3HABATEJIBHON U COLMAIIbHOW ITPAKTHKE

TOBapOB W YCIYT, HAJOTH, 3aJaud M3 OO0JIACTH yIpaBIICHUS
JUYHBIMU M CEMEUHBIMU (PMHAHCAMU); COCTABJIATh BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBHUIO 3a1a4H,
HCCIIEI0BATh IIOJIyY€HHOE pelieHne U OLICHHUBATH
NPaBIONOI00HOCTh PE3YIIbTATOB;

— YMeTb ONEpUPOBaTh MOHATHSAMHU: CpelHee apudMeTHuecKoe,
MenuaHa, HauOousibllee W HaWMEHbIee 3HAYeHHs, pa3Max,
JMCIIEpCHs, CTaHJApTHOE OTKJIOHEHHE YHUCIOBOro Halopa;
yMEThb U3BJICKATh, HMHTEPIPETUPOBATH UH(POPMALIHUIO,
IpEeJCTaBICHHYI0 B TallMLax, Ha JuarpaMmax, rpadukax,
OTPAKAIOIIYI0 CBOMCTBA PEAIBHBIX IPOLECCOB M SBIICHUU;
HPEJCTaBIATh MH(MOPMAIMIO C IOMOIIBIO TAaOJIMIl U JUarpamM;
HCCIIEN0BATh CTAaTUCTUYECKME JIaHHbIE, B TOM 4YHCIE C
IpUMEHEHHEM IpapUUECKUX METOI0B U IEKTPOHHBIX CPEICTB;
— YMEThb OIIEpUpOBaTh IOHATHUAMM: CIy4aWHBIA ONBIT U
cillyyaifHoe COOBITHE, BEpPOSITHOCTb CIIy4allHOrO COOBITHS,
YMEHUE  BBIUHUCIATH  BEPOSTHOCTH C  HCIOJIB30BAHHUEM
rpaMuecKux METOJOB; IMPHUMEHATh (OPMYJbI CIOXKEHHUS MU
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PaKThl M POPMYIIBI
P pELICHUH 3a7a4d; OLEHUBAThb BEPOATHOCTH pealbHBIX
COOBITHI{; 3HAKOMCTBO CO CIy4YallHBIMHU BEIMYMHAMH; YMEHUE
IOPUBOANUTE TPUMEPHI NPOSBICHHUS 3aKOHA OONBLIMX YHCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

— YMETh ONEPUPOBATh MOHATUAMU: TOYKA, MPsAMasi, IIIOCKOCTD,
IIPOCTPAHCTBO, ABYTPAHHBIN YIroJl, CKPEUIMBAIOIIMECS MPSMBIE,
NapajuIeIbHOCTh U MNEPHEHIUKYIAPHOCTh  MNPSMBIX U
IJIOCKOCTEM, Yroja MeEXAYy IPSAMBIMH, Yroyl MEXIy NpsSAMOW WU
IIJIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKHU
JI0 TUIOCKOCTH, PACCTOSHUE MEXIY MpPSAMBIMHU, pPACCTOSHHE
MEXYy IUIOCKOCTSMH; YMEHHME HCIIOIb30BAaTh IIPU PELICHUU
3aja4 M3ydyeHHbIe (PAKTBl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA;

— YMEThb OIIEpUPOBaTh NOHATUSMH: MHOTOIPDAHHHK, CEYECHHE
MHOTOTpaHHMKa, KyO, Mapajuienenunen, npu3Ma, HHpaMHja,




¢urypa ¥ TOBEPXHOCTh BpallEHHs, IHIMHIP, KOHYC, IIap,
cdepa, ceyeHus: (QUIypbl BpallE€HUs, MJIOCKOCTb, KacaroLascs
cdepbl, TWINHIPA, KOHYCA, TUIOIMAAb MOBEPXHOCTH MUPAMU/IB,
IpU3MbI, KOHYCa, LUMIMHJIpA, Miouans chepbl, o0beM Kyoa,
IIPSAMOYTOJIBHOTO  IapajulelieluIea, MUPAMUIABI, IIPU3MBI,
LWIMHApPA, KOHYyCa, [1apa; yMEHUue n300pakaTb MHOIOI'PaHHUKH
U IIOBEPXHOCTU BpALICHUS, UX CEUEHUs OT PYKH, C IOMOIIbIO
YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPENICTB; YMCHHE
pacno3HaBaTb ~ CUMMETPUIO B IIPOCTPAHCTBE,  YMEHHE
pacro3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

— YMETbh OIIEpUPOBATh NOHATUSAMHU: JIBH)KCHHE B IIPOCTPAHCTBE,
1o100HbIe (QUTYpBl B MPOCTPAHCTBE; MCIIOJIb30BAaTh OTHOIIEHUE
IUIOIIAZCH TMOBEPXHOCTEH W 00BEMOB MOMOOHBIX (UTYp IpH
pEILLIECHNN 3a/]a4;

— YMETb BBIYUCIATh F€OMETPUUECKUE BEJIMYMHBI (UIMHA, YroJl,
wiomaab, o00beM, IUIOUIaJb  MOBEPXHOCTH),  HCIHOJb3Ys
U3ydeHHbIE POPMYIIBI U METO/BI;

— YMETb OIEpPUpPOBaTh IMOHATUAMU: NPAMOYIOJbHAs CHCTEMA
KOOPJHMHAT, KOOPJAWHATHI TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA,
CKAJLIPHOE IIPOU3BEICHUE, YroJl MEXKIY BEKTOpaMH, CymMma
BEKTOpPOB, IPOMU3BEJCHUE BEKTOpAa HA YHCIIO; HAaXOIWUTh C
MOMOIIBIO N3YUEHHBIX (POPMYIT KOOPIMHATHI CEPEeIMHBI OTPE3Ka,
pacCTOsIHUE MEXAY ABYMS TOUKAMU;

— yMeThb BBIOMpPATh NOAXOAAIIMH M3YYEHHBIH MeTOJ s
pelieHus 3aJadyM, paclo3HaBaThb MaTeMaTH4ecKhe QaxkTel U
MaTeMaTHYeCKUe MOJEIM B TPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX, B MCKYCCTBE; YMEHHME IIPUBOAUTH IPUMEPHI
MaTeMaTU4YeCKUX  OTKPBITUM  POCCHUHMCKOM W MHUPOBOU
MaTeMaTU4YECKON HAYKH.

— YMEThb OIIEpUPOBATh IOHATHUAMU: OIPEICICHUE, aKCUOMa,
Teopema, CJIEACTBHE, CBOMCTBO, IPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHIIbHBIE  (DOPMYJIUPOBKH; yYMEeHHE  (POPMYIUpPOBATH
oOpaTHOE€ U TPOTHUBOIIOJOKHOE YTBEPKJIEHUE, NPUBOJIUTH
IpUMEpPbl U KOHTPIPUMEpPBI,  HUCIOJB30BaTh  METOJ




MaTeMaTUYeCKONM  MHIYKIMHM; I[POBOJUTH  JOKAa3aTEJIbHbBIE
pacCcyKIeHHs IpHU pelIeHUM 3aJad, OLIEHUBATh JIOTHYECKYIO
IIPaBUIILHOCTb PACCYXKIACHUM;

— YMETh ONEPHPOBAThH MOHATUAMHU: MHOXKECTBO, IOJIMHOKECTBO,
omepauuyd  HaJl  MHOXECTBAaMHM; YMEHHE  HCIIOJb30BaTh
TEOPETUKO—MHOXKECTBEHHBIHM anmapar AJis ONMUCAHUs PeasbHbIX
IIPOLIECCOB M SIBJIEHUM IPU PELIEHUU 3aJad, B TOM 4YHCIE U3
Jpyrux y4eOHBIX IPEAMETOB;

— YMEThb ONEpHpOBaTh MOHATUSAMH: Trpad, CBI3HBIA rpad,
JiepeBo, LUKJI, rpad Ha IJIOCKOCTH; YMEHHUE 33a1aBaTh U
ONMCHIBATh TIpadbl Ppa3IMYHBIMU CHOCO0aMHU; HCHOJIb30BaTh
rpadsl IpyU peLIeHUH 3a/1a4;

— yMeThb CBOOOJHO ONEpUPOBATh MOHATUSIMU: COUYETaHHE,
IEPECTaHOBKA, YUCIIO COYETAaHUMH, YUCIIO NEPECTaHOBOK; OMHOM
HpioTOHA; yMeHHE TPUMEHSATh KOMOWHATOpHBIE (aKThl H
paccyXIeHus Ui pelIeHus 3a1ay;

—yMETb OIEPUPOBATh MOHITUSIMH: HATYPaJIbHOE YUCIIO, LIEJIO0E
YHUCIO, OCTAaTOK IO  MOAYJIO, palMOHAJIBHOE  YHCIO,
UPPALMOHATIBHOE YHCJIO, MHOXECTBA HAaTYpaJbHbIX, LEJbIX,
palMOHATIBHBIX, IEHCTBUTENBHBIX YHCEN; YMEHHE HCII0JIb30BaTh
NpPU3HAKK JIETMMOCTH, HAMMEHbIIUNH OOIMH JeNuTenb u
HanMeHblIee ol1iee KpaTHOe, anropuT™ EBkina npu pemeHuu
3aJa4; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULHUOHHBIMU CUCTEMAMHU
CUMCIICHUS;

— yMeTbh CBOOO/IHO ONEPUPOBATh MOHATHSAMH: CTENEHb C LEIbIM
[IOKa3aTeleM, KOPEHb HaTypaJlbHOM CTENEHH, CTENEHb C
paloHalIbHBIM IIOKa3aTeleM, CTeNeHb C JIeWCTBUTEIbHBIM
(BeLIeCTBEHHBIM) TIOKa3aTeseM, JiorapupM UHUCHIA, CHHYC,
KOCHHYC U TAHT€HC MPOU3BOJIBHOTO YHCIIA;

— YMETb ONEpPUPOBATH MOHITHIMU: TOXKIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, yYpaBHEHHE, HEpPaBEHCTBO, cucTema
YpaBHEHHH M HEPaBEHCTB, pPABHOCHIBHOCTh YypaBHEHMH,
HEPAaBEHCTB U CHCTEM, palMOHaJIbHbIE, HppalloHaIbHbIE,
I10KAa3aTeNbHbIE, CTENECHHBIE, JorapupMHUEcKue,
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TPUTOHOMETPHUYECKUE YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI;
yYMEHHUE pellaTh YypaBHEHUs, HEPaBEHCTBA U CHUCTEMBI C
MOMOILBIO  PA3JIMYHBIX  IPUEMOB;  pEIIaTh  ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C IApaMETPOM; IPUMEHSITh YPaBHEHUS,
HEPaBEHCTBA, X CUCTEMBI JUIs PELICHUS MAaTeMaTHUECKUX 3a/1a4
¥ 33/1a4 U3 pa3InYHbIX 00JIacTe HAyKU U peaslbHOM KU3HMU;
—yMeTh CBOOOJIHO ONEPHPOBATH MOHATHAMH: rpaduk (QyHKIHH,
obpatHas  GyHKOMS, KOMIIO3MIMS  (DYHKIMH, JUHEHHas
¢byHkuus, KBagpaTuyHas (GYHKLIWS, CTENEeHHas (QYHKIUS ¢
LEeJbIM  [OKa3aTeleM,  TPUTOHOMEeTpuYeckue  (YyHKLUH,
oOpaTHbIE TPUTOHOMETpUYECKHE (YHKIHHU, TOKa3aTelbHAs H
gorapupmuueckas (QYyHKIOUM; YMEHHE CTPOUTh TIpaduKu
(GyHKIWH, BRIIOTHITH TpeoOpa3oBaHus rpadukoB GyHKINHI;
YMEHHUE HCIOJIb30BaTh rpaduku (QyHKOMA U1 U3ydeHHs
IPOIECCOB M 3aBHCHMOCTEH NpH pEHICHUH 3a/1a4 U3 JIPYTrux
y4eOHbIX MPEIMETOB M W3 pealbHOM JKU3HU; BBIpaXXaTh
(dbopMynaMu 3aBUCUIMOCTH MEX]Ty BETHUYNHAMU;

yMEHUE CBOOOJHO  ONEpUPOBATh IOHATHAMM: YETHOCTh
GyHKIMM,  TEpUOTUYHOCTH  (DYHKIMHM,  OTPaHUYCHHOCTD
(GYHKLIMH, MOHOTOHHOCTb (YHKLHHU, HKCTpEeMyM (YHKIUH,
HanOoJpIllee W  HAWMEHbIIEe 3HAYeHWs (QYHKIUM  Ha
POMEXYTKE; YMEHHUE MPOBOANUTH HCCiel0oBaHuEe (HYHKIINY;
YMEHHME HCIOJIb30BaTh CBOMCTBa W Tpaduku GyHKUUN A5
pellleHus] ypaBHEHM, HEpaBeHCTB W 3ajJad C MapaMeTpamy;
n300pakaTh Ha KOOPJMHATHOM MJIOCKOCTH MHOKECTBA pEIICHUMN
yYpaBHEHM, HEPABEHCTB U UX CHCTEM;

- yMeTb CBOOOIHO OTIEPUPOBATH MOHATHUSIMHU:
M0CJIE/10BATENbHOCTb, apupmeTHyecKas nporpeccus,
reoMeTpuueckas  mporpeccusi, OECKOHEYHO  yObIBaromas
reoMeTpuyecKas nporpeccus; yMEHHue 3aJaBaTh

MOCJIEI0BATEIHHOCTH, B TOM UHUCJIE C IOMOIIbIO PEKYPPEHTHBIX
bopmyu;

— YMEThb OMNEpUpPOBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIIHH,
aCHUMIITOTHI Tpaduka (YHKIUHU, IIepBasi U BTOpasi MPOU3BOIHAS
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¢yHKIMM,  TeOMETpUYeCKHd M (UBHYECKHA  CMBICI
MIPOM3BOJHOM, MEpBOOOpa3Has, OMNPEICICHHBI HMHTErpa;
YMEHHE HaXOJUTh AaCHMIITOTHI Tpaduka QYHKIUH; yMEHHE
BBIUUCIISITH MPOU3BOJHBIE CYMMBI, NPOU3BEICHUS, YaCTHOTO U
KOMIO3UIIMN (YHKIUI, HAXOJIUTh YpaBHEHHE KacaTelbHOU K
rpaduky GyHKINH,

YMEHHE HCIOJb30BaTh TMPOM3BOJHYIO ISl  HCCIICAOBAHUS
byHKIMH, N9 HAXOXKIEHUS  HAaWJIy4llIero peleHUs B
NPUKIAJHBIX, B TOM 4YHCIE COLHAIbHO—KOHOMHYECKHX U
busznuecKkux 3aaavdax, Juig ONpeaeIeHUs CKOPOCTH U YCKOPEHHUS,
HAXOJUTh TUIOIIAAN ¥ 00BbEMBI (PUTYp C IMOMOIIBIO WHTETPaia;
OPUBOJIUTH MPUMEPbl MaTEMaTHMYECKOTO MOJCIUPOBAHUS C
noMoIbio A epeHnnanbHbIX ypaBHEHHH;

— yMeThb OINEpUpPOBaTh MOHITUSIMHU: KOMIUIEKCHOE YHCIIO,
COIIPSDKEHHBIE KOMIUIEKCHBIE YHWCIIa, MOXYJIb M apryMEHT
KOMIUIEKCHOTO 4ucia, (opMa 3amucu KOMIUIEKCHBIX YHCEeN
(reomeTpuyeckas, TPUTOHOMETpHYECKass M anreOpandeckas);
yMETb  MPOU3BOAUTH  apuPMETHUYEeCKHe  JIEHCTBUS  C
KOMIUIEKCHBIMU YHCJIAMU; TPUBOJAUTEH IPUMEPHI HCIIOJIb30BAHHS
KOMIIJIEKCHBIX YHCEI;

— yMeTh CBOOOJHO OINEPHPOBATH TMOHATHUSMH: CpEIHEee
apudmMeTHueckoe, MeaMaHa, HauOoibllee M HaUMEHbIIee
3HAYEHUs, pa3Max, IHUCIEPCHs, CTAHIAPTHOE OTKIOHEHHE IS
OMHCAHUA  YHUCJIOBBIX  JaHHBIX; yMEHHE  HCCIEN0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM UYHCIE C TNPUMEHEHUEM
rpagMuecKux METOAOB M SJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCIIEIOBATh COBMECTHBIE HAONIOJICHHS C TIOMOUIBIO JAarpamMmm
pacceuBaHMs U JIMHEHHON perpeccuy;

— yMEeTh HaXOJUTh BEPOSTHOCTH COOBITHH C WCIOJIh30BAHUEM
rpadu4eckux METOJIOB; TNPUMEHATh JJIs pelleHus 3aaady
(GOpMYIBI CIIOKEHUST W YMHOXXEHHUSI BEPOSITHOCTEH, hopmyry
MIOJTHOM BEpPOSITHOCTH, (opMmyiny bepHymin, kKomMOWHATOpHBIE
dakTel W (QOpMyNBI; OIEHWUBATH BEPOSTHOCTH peabHBIX
COOBITHI; yMEHHE ONepUpOBaTh MOHATUAMHU: CiydaiiHas
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BEIIMYMHA, PAaCIpEIeICHUe BEPOATHOCTEH, MaTEeMaTHUYeCKOe
OKHMJAaHUE, AUCIIEPCHUS U CTaHJAPTHOE OTKJIOHEHHE CIIy4alHON
BEIMYMHBI,  (QYHKIOMM  pacmpeneneHuss ©  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeIbHOI0 u HOPMAaJIbHOT'O
pacupeneneHnii; yMEHUE HCIIOIb30BaTh CBOMCTBA H3Y4YEHHBIX
pacnpeneseHui Ul peieHus 3a1a4; 3HaKOMCTBO C ITOHATUAMMU:
3aKOH OOJIBIIMX YMCEJ, METOJbl BHIOOPOYHBIX HCCIIEIOBAHUII;
yYMEHUE MNPUBOIUTH MPUMEPHI NPOSIBICHHUS 3aKOHA OOJIBLIMX
YHCeN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

— yMEThb CBOOOJHO ONEPUPOBATH MOHATHUAMHU: TOUYKa, MpsMasd,
IJIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YroJl,
JBYTpaHHBIA yroJI, TPEXI'PAaHHBIA Yroj, IEepeceKaroIuecs,
MapaJuIeIbHbIE ¥ CKPEIMBAKOLIUECS IIPSAMBIE, 1APAJUIEIBHOCTD U
NEPIEHIUKYJIAPHOCTh MHPSAMBIX M IUIOCKOCTEH, Yroll MEXIY
IPSAMBIMH, YIOJ MEXKIY INPSAMON M INIOCKOCTBIO, YrOJl MEXIY
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BAaTh IIPU PELICHUM 3anad
u3ydeHHble (aKTBl M TEOpEeMBbl IUIAHUMETPUH; yMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHUPE; YMEHHUE
OIEepUpOBaATH HOHSATUSMU: MHOI'OTPaHHHUK, CEYCHUE
MHOIOTpaHHMKa,  IPaBUWIbHBIA ~ MHOTOTPAHHUK,  IPHU3MA,
nupamMuia, Gpurypa U NOBEpXHOCTh BpallleHUs], LIUIHH]IP, KOHYC,
map, cdepa, pa3BepTKa IOBEPXHOCTH, CEUEHHUS KOHyca H
LUJIUHAPA, TapaJlJIeIbHbIE OCH WM OCHOBAHMIO, CEUYEHHUE 11apa,
IUIOCKOCTh, Kacamomasicsi cdepsl, IWINHAPA, KOHYCa; yMEHHe
CTPOUTH CEYECHUE MHOI'OTpaHHUKA, n300paxarb
MHOTOTPAaHHHMKH, (UTYpbl M TOBEPXHOCTH BpallleHHs, UX
CEYEeHHUs, B TOM YHCIE C IOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHUE TPHUMEHSATh CBOICTBa TE€OMETpPUUYECKUX  (Uryp,
CaMOCTOSITENIbHO  (POPMYJIMPOBATh OMpPEAETICHUS] H3y4aeMbIX
¢uryp, BbIIBUTaTh TUIOTE3bl O CBOWCTBAX M IpPU3HAKAX
reoMeTpuueckux (uryp, o00CHOBBIBaTh WJIM ONPOBEPraTh HX;
yYMEHHUE MPOBOJIUTH KiacCUPUKAIUIO (GUTYyp TO pa3iuyHBIM
IpU3HaKaM, BBINOJHATH HEOOXOAMMBIE  JOIMOJHUTENbHbBIE
IIOCTPOEHUS,

13




— yMeTb CBOOOJHO OINEPUPOBATH MOHATHAMHU: IUIOLIA/b
¢burypsel, 06beM (GUrypbl, BeIUYMHA YIJla, PACCTOSHUE OT TOUYKU
JI0 TUIOCKOCTH, PAacCTOSHHE MEXIYy TMpPsIMBIMH, DPAacCTOSHUE
MEXY IUIOCKOCTSIMHU, IUIOIIAbL cepbl, MIIO0IIA b TOBEPXHOCTH
OUpaMUIbl, TPHU3MBI, KOHYcCa, LMIMHIpa, 00BeM KyOa,
OPSAMOYTOJIBHOTO — Iapajulesienunena, MUpaMHUIbl, IPU3MBI,
IUIMHApA, KOHYyCa, IIapa; yMEHHE HaXOIUTh OTHOILICHHE
00beMOB MOJ00HBIX PUTyp;

— yMeTb CBOOOJIHO OINEPHPOBATH TOHSATHIMHU: JBHXKCHHE,
napajyieNibHbli  IIEpeHOC, CUMMETpHs Ha IJIOCKOCTM U B
IIPOCTPAHCTBE, IMOBOPOT, IPpeoOpa3oBaHue MoA00Hs, MOT00HbIE
burypsl; yMeHue pacrno3HaBaTh paBHbIE U OA0OHbBIE PUTYpPHI, B
TOM 4YHCJIE B TPHUPOJE, HCKYCCTBE, ApPXUTEKTYpe; yMEHHE
UCIOJNb30BaTh ~ I'€OMETPUUYECKHE  OTHOUICHUs,  HaXOJAUTh
T€OMETPUYECKUE BEIWYUHBI (IJIMHA, YroJl, TUIONIaJb, OOBEM)
OpU PEUIeHWH 3a/Jad U3 JAPYruX Yy4eOHBIX MpEeIMETOB U U3
peanbHOU KHU3HU;

— yMeTb CBOOOJIHO OIEPUPOBATh MOHATUSAMM: MPSAMOYTOJIbHAs
cucTeMa KOOpIWHAT, BEKTOpP, KOOPAWHATH TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOpPOB, MPOM3BEIEHUE BEKTOpa Ha 4YHCIO,
pas3yiokeHue BEeKTOpa Mo 0a3ucy, CKalsipHOE IPOM3BEICHHE,
BEKTOPHOE NPOM3BEAECHUE, Yrojl MEXAY BEKTOpaMHU; yMEHHe
UCTIOIB30BAaTh BEKTOPHBIH ¥ KOOPJMHATHBIA METOA  JUIS
pelIeHUs] TeOMETPUYECKUX 3aJad M 3ajad JAPYrux y4eOHBIX
IIPEIMETOB; OINEPUPOBaTh MOHATUSAMHU: MaTpuua 2x2 u 3x3,
OTIpe/IeIUTENb MaTpHIIB, reoOMeTPHUECKUI CMBICIT
OTIpE/ICITUTES,

— yMeTh MOJEIMPOBATh pealibHbleé CUTyallud Ha S3bIKE
MaTeMaTHKH; COCTABJISITh BBIPAKEHHSI, YPAaBHEHUS, HEPAaBEHCTBA
U UX CHUCTEMBI [0 YCJIOBHUIO 33Ja4M, UCCIIEI0BATh MOCTPOCHHBIE
MOJIEITN c UCTIOJIb30BaHUEM amrmapara anreOpsl,
UHTEPIPETHPOBATh  IOJIYYEHHBIH  pe3yibTaT;  CTPOUThH
MaTeMaTHYECKUe MOJEIH C TOMOIIBI0 TE€OMETPHUECKUX
NOHATUI U BEJIMYWH, PellaTh CBSI3aHHBIE C HUMHU MPAKTHYECKHUE
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3a]1a4H; COCTaBIIATh BEPOSITHOCTHYIO MOZEIIb u
MHTEPIIPETUPOBATH IIOJIyYEHHBIN pe3yJIbTaT; perars
IIPUKJIAJHBIE 3a]a4M CPEICTBAMM MaTEMaTU4YECKOro0 aHaJIu3a, B
TOM YHCJIE€ COLUUAJIbHO—KOHOMMYECKOIO M  (U3UYECKOIO
XapakrTepa,

— YMEHHE BbIOMpATh NOAXOAALIMM METOM AJIs pEeleHHs 3ajauu;
IIOHUMaHNE 3HAYUMOCTU MAaTEMAaTUKHU B U3YYCHUU IIPUPOJHBIX U
OOIIECTBEHHBIX IMPOLIECCOB U SBJIEHHI; YMEHHE paclio3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKUM B HCKYCCTBE, YMEHHUE
IIPUBOJUTH MPUMEPBl MAaTEMATHUYECKUX OTKPBITMH POCCHUMCKON
Y MUPOBOM MaTeMaTU4E€CKOM HAyK1

OK 02. Vcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOWCKA, aHAJIHM3a U
UHTEpIpEeTani HHPOPMAIUH,
1 HH(pOPMaITMOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3as1a4 mpodeccHOHATBHON
JeSATeIbHOCTH

B 006.1acTH HEHHOCTH HAYYHOT'O O3HAHMS:
—c(hopMUPOBAHHOCTH MHPOBO33pPEHHUS,
COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOH MpPaKTUKH,
OCHOBAHHOTO Ha Jranore KYJbTYp,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
MOJUKYJIbTYPHOM MHUPE;

— COBEPUIEHCTBOBAHUE S3bIKOBOW M YUTATEIBCKOU
KYJBTYpBl KaK CpelICTBa B3aUMOAECHCTBUSA MEXKIY
JIOIbMU Y MMO3HAHUS MUDA;

— OCO3HaHUE LIEHHOCTH HAy4YHOU JEATEIBbHOCTH,

FOTOBHOCTb  OCYHIECTBJIATH  INPOEKTHYIO U
HCCIIEJOBATEIBCKYIO JESATEIBHOCTD
WHAUBHUYaJIbHO U B TPYyIIIE.

OgiajieHHe  YHHUBEpPCAJIbHBIMH  Y4eOHBIMH

NMO3HABATEJIbLHBIMH AeiiCTBUSIMU:

B) paboTta ¢ uHpopmarmei:

— BIIQJIETh HABBIKAMU TTOJTyYEHHS] HHPOPMALIUU U3
UCTOYHHUKOB PpAa3HBIX THUIIOB, CAMOCTOSITENHHO
OCYIIECTBIIATH TIOMCK, aHATIM3, CHCTEMATH3AIHNIO 1
UHTEpHpeTalrio UHPOPMALMU pa3IMYHBIX BUIOB
u GopM IpesICTaBICHHUS;

— co3JaBaTh TEKCThl B PA3IMYHBIX (opMaTax C

— yYMETb OIEpUPOBaTh MOHATUSMH: PAlMOHATbHAS (YHKIHS,
nokasaresbHas byHKLIHA, CTEIeHHas GbyHKIHA,
norapupmuueckas (yHKIHs, TPUTOHOMETpPHUYECKUE (YHKIINH,
oOpatHble (DYHKIMM; yMEHHE CTPOUTh IpadUKU H3YyYEHHBIX
(GyHKIMH, UCHOIb30BaTh I'paUKKU MpU U3YYEHUH IPOLECCOB U
3aBUCUMOCTEH, NpU pelIeHUuH 3aJad U3 JAPYruX Y4eOHbIX
IIPEIMETOB U 33a4 U3 pealibHOM KM3HH; BBIpaXXaTh (popMynamMu
3aBHCUMOCTH MEXKY BEIUUYUHAMU;

— YMETb ONEpUPOBATH NOHITHIMU: TOXKIECTBO, TOXKIECTBEHHOE

npeoOpa3oBaHHe,  ypaBHEHHE,  HEpPaBEHCTBO,  CHCTEMa
YpaBHEHU M HEPaBEHCTB, PaBHOCHJIBHOCTH ypPaBHEHHH,
HCPAaBCHCTB M CUCTEM, pPalUMOHAJIBHLBIC, HWPPALUOHAJILHBIC,
NIOKa3aTeNbHbIEe, CTEIICHHBIE, norapudmMudeckue,

TPUTOHOMETPUYECKUE YpPaBHEHUS, HEPABEHCTBA W CHUCTEMEI,
YMETh pellaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TOMOIIIBIO
Pa3IMYHBIX MTPHUEMOB; pPCIIaTb YpPaBHCHHA, HCPABCHCTBA U
CHCTEMBI C MapaMeTpoM; NMPUMEHSATh YpaBHEHMs, HEPABEHCTBA,
HUX CHCTEMbI 1A PCIICHHUA MATEMATUUYCCKHX 3aJad WM 3aJad U3
pa3NUYHBIX 001aCTe HAYKU U peaslbHOM KHU3HH;

— yMeTbh CBOOOJHO ONEPUPOBATH NOHATUAMU: TBUKEHUE,
napajieNibHbli IepeHOC, CHMMETPHS Ha TUIOCKOCTH U B
IIPOCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHue MOA00US, MOJOOHBIE
(GUrypsl; yMeTh pacrio3HaBaTh paBHbIE U 110J100HBIE GUTYPHI, B
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y4eToM Ha3HaueHus uHbOpMaluu U LEeJIeBOH
ayJUTOPUH, BBHIOWpAs ONTHUMAILHYIO (opmy
MPEJICTaBICHUS U BU3yaTH3alUy;

— OLEHMBATh JOCTOBEPHOCTH, JIETUTUMHOCTD
uH(pOpMallK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaTbHO—3TUYECKUM HOPMaM;

— HCIIOJb30BaTh CPENCTBA MH(POPMAIMOHHBIX H
KOMMYHHUKAIIHIOHHBIX TEXHOJIOTHH B pELICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX u
OpPraHW3alMOHHBIX  33Jad C  COOJIIOJCHHEM
TpeOoBaHU PrOHOMUKH, TEXHUKH
0€30MacCHOCTH, TUTHEHbI, pecypcocOepeKeHus,
MPaBOBBIX M OJTUYECKHMX  HOPM,  HOPM
UH(OPMAITMOHHON 0€30MTaCHOCTH;

— BNIAJIETh HAaBBIKAMH PACIO3HABAHUS U 3allUTHI
uHpopManuy, WHPOPMALMOHHON OE30MacHOCTH
JUYHOCTH

TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh
HCII0JI30BaTh FTEOMETPUUYECKUE OTHOIICHUS, HAXOAUTh
reOMeTpUYECKUE BEIMYUHBI (IJIMHA, YTOJ, IJI0Ha/1b, 00BeM)
MIPH PEIICHUH 337249 U3 PYTUX Y4EOHBIX MPEIMETOB U U3
peaTbHOM KU3HU

OK 03. [InanupoBaTh u
peann30BbIBaTh COOCTBEHHOE
po¢eCCuOHAIBHOE U
JMYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATEIBCKYIO
JeSATeNbHOCTD B
npodeccuonanbHoi chepe,
MCIOJIb30BaTh 3HAHUS IO
MpaBOBOM U (PUHAHCOBOM
I'PaMOTHOCTH B pa3IMYHbIX
KU3HEHHBIX CUTYaIUsIX

B obJsacTH
BOCIIMTAHUS:

— c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
TUYECKOT'0 TIOBEJICHHUS;

—  CIIOCOOHOCTh  OLIEHMBATh  CHUTYalUI0 H
IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH
Ha MOpPaJbHO—HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
— OCO3HaHWE JMYHOTO BKJIaZa B IOCTPOEHHE
YCTOMYMUBOTO OYAYIIETO;

— OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTEISIM
U (WIK) IpYyrUM YJIEHaM CEMbH, CO3JaHHUIO0 CEMbU
Ha OCHOBE OCO3HAHHOTO NPUHATHS LEHHOCTEH
CEeMEWHOW JKU3HU B COOTBETCTBHUHU C TPATUIHSIMHU
HaponoB Poccuy;

OBnanenue YHHBepPCaJIbHBIMH
peryJsiTHBHBIMH 1eiCTBUSIMM:

a) CaMOOpTaHMU3aIIUS:

AYXOBHO—HPABCTBECHHOI'0

—  yMeTh  OIEpUpOBaTb  IOHATUSMH:  PALMOHAJIBHBIE,
UppaLMOHAJIBHEIC, [IOKa3aTeNIbHbIE, CTCIICHHBIC,
jgorapumuueckue, TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEPABEHCTBA, UX CUCTEMBI;

— YMEThb OIEpUPOBATh IOHATUSMH: MHOTOI'PDAHHHK, CEYECHHE
MHOTOTpaHHMKa, KyO, Mapajuienenunen, Mpu3Ma, HUpaMHIa,
burypa ¥ TOBEPXHOCTh BpALICHMS, LUIMHAP, KOHYC, IIap,
cdepa, ceueHuss QUrypbl BpallEHUs, MIOCKOCTb, Kacarolasics
cdepsl, IWIMHAPA, KOHYCA, IUIOL[a/lb TOBEPXHOCTH MUPAMUBbI,
IOpU3MbI, KOHYCa, LMIMHJIpA, Miouans chepbl, o0beM Kyoa,
MIPSAMOYTOJIBHOTO  IMapajuleNieluIela, MUPAMUIABI, IPU3MBI,
IWIMHpa, KOHYyCa, [1apa; YMEHHUE N300pakaTh MHOTOIPaHHUKH
Y IOBEPXHOCTU BpALICHUS, UX CEUEHHUs OT PYKH, C ITOMOIIbIO
YEpTE)KHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEJCTB; YMETh
pacno3HaBaTb ~ CHMMETPUIO B IIPOCTPAHCTBE;,  YMETh
pacro3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

— YMETh ONEpHUPOBATh NOHATUSAMH: NIPSIMOYTOJIbHASL CUCTEMA
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— CaMOCTOSITENILHO OCYILIECTBIIATh
II03HABATEIIbHYIO JIeATeTbHOCTD, BBISIBIISIT
po0JIeMBl, CTaBUTh u (dbopMynupoBaTh

COOCTBEHHBIE  3a7aud B  00Opa3oBaTeNbHOU
JESATEIIBHOCTH U KU3HEHHBIX CUTYalUsX;

— CaMOCTOSITEJIbHO COCTaBJISITh IJIAH PELICHMS
npoOjaeMbl € Y4YeTOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

— 1aBaTh OLICHKY HOBBIM CHUTYAalLlHsM;
CHOCOOCTBOBaTh (DOPMUPOBAHHUIO U IPOSBICHUIO
HIMPOKOHN 3PYIULIMM B Pa3HbIX 00JacTAX 3HAHWM,
MIOCTOSIHHO TIOBBIILIATh CBOI 0Opa3oBaTeIbHBIN U
KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh MPHEMbl pedIeKCUM sl OLIEHKU
CUTYyalluu, BbIOOpa BEPHOI'O PELLICHUS;

— YMETb OLEHUBaTh PHUCKU MU CBOEBPEMEHHO
IPUHUMATD PELIEHUS 110 UX CHUKEHUIO;

B) SMOLMOHAJIbHBIA UHTEIUIEKT, IPEAIO0JIaraoIuii
c(hOpMUPOBAHHOCTE:

BHYTpEHHEN MOTHBAIIHH, BKJIIOYAIOLIEH
CTPEMJICHME K JOCTHKCHHMIO LEIU M YCIEXy,
ONTUMHU3M, MHUIUATUBHOCTb, yMEHHE
JENCTBOBATD, UCXOS U3 CBOUX BO3MOYKHOCTEN;

— HIMIMATHUH, BKIIIOYAIOUIEH CIOCOOHOCTh MOHMUMATh
OMOLIMOHAIBHOE COCTOSIHUE JPYTHX, YYUTHIBATh
€ro IpU  OCYIIECTBIEHUHM  KOMMYHUKAIIUH,
CHOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHUIO;

—  COIMAJbHBIX  HABBIKOB,  BKIIIOYAIOLIUX
CIOCOOHOCTh ~ BBICTpauUBaTh  OTHOILEHHS  C
OpYTMMH  JIIOAbMH, 3a00TUTHCS, TPOSIBISTH
MHTEpEC U pazperaTh KOH(QIUKTHI

KOOPIHMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IPOU3BEACHUE, YTOJl MEXAY BEKTOPAMU, CyMMa
BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHUCIIO0; HAXOAUTH C
MOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIAMHATHI CEPEIMHBI OTPE3Ka,
pPacCTOSIHUE MEXIY ABYMs TOUKaMHU

OK 04. D dextBHO

B3aWMOJIENCTBOBATh U

T'OTOBHOCTH K CaMOpa3BUTHUIO,
CaMOCTOATCIIBHOCTU U CaMOOITPECACIICHUIO,

— YyMEThb OINEpUpOBaThb NOHATHUAMHU: CIy4dallHBId ONBIT U
ciIy4aifHOe coObITHE, BEPOSITHOCTD CIYyYallHOTO COOBITHUS; YMETh
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pa60TaTb B KOJUNICKTUBE U
KOMaHI€C

—OBJIa/ICHHE HaBbIKaMH yueOHO—
MCCIIEIOBATENIbCKOM, IMPOEKTHOM M COLMAIbHOMN
JIeATEIbHOCTH;

Osianenue YHHMBePCAJIbHBIMH
KOMMYHUKATHBHBIMH 1eHCTBHUAMM:

0) coBMeCTHasl I€SITEIbHOCTD:

— IIOHMMaTh M HCIOJb30BATH IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

— IPUHUMATh LEJIM COBMECTHOH JESITENIbHOCTH,
OpPraHU30BBIBATH U KOOPJUHUPOBATH JIEHCTBUS 110
€€ JIOCTMKEHHUIO: COCTaBJATh IUIaH JIEWCTBUH,
pacnpenenars  poJM € YYETOM  MHEHUU
YY4aCTHUKOB OOCYKJaTh pe3ylbTaTbl COBMECTHOM
paboThl;

— KOOPIMHHPOBATh M BBINOJHATH paboOTy B
YCIIOBHSIX peanbHOro, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

— OCYILIECTBISATH ITO3UTHBHOE CTPATErH4eCcKOe
MOBEJICHUE B PA3JIMYHBIX CUTYALUSX, MPOSBIATH

TBOPYECTBO u BOOOpaKeHUe, OBITH
WHULUATUBHBIM.
OsJagenue YHHBepPCaJbHBIMU

PeryJsiTHBHBIMHM 1eiCTBUSIMH:

I') IpUHATHE ce0s U IPYTHX JIIOJeH:

— TNPUHUMATh MOTHBBI M apTyYMEHTHl JpPYTUX
Jro/iel TIpU aHaJIM3e pe3yIbTaToB JIEATEIbHOCTH;
— MPHU3HABATH CBOE TPABO U MPABO JPYTHUX JIIOJEH
Ha OIINOKH;

— pa3BHBaTh CIIOCOOHOCTH TOHMMATh MHpP C
MO3HIIMYU IPYTOTO YeJIOBEKa

BBIUHCIISTH BEPOSTHOCTh C HCIOJNb30BAaHHEM TpadUuecKux
METOJIOB; TMPUMEHATh (OPMYIBI CIOKEHUS ¥ YMHOXCHHS
BEPOATHOCTEH, KOMOMHATOpHBbIE (aKkThl U (HOPMYNIBI MpH
peIlIeHNH 3ajad; OLICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4allHbIMHM BEIMYMHAMHU; YMEHHE MPUBOIUTH
MPUMEPHI MPOSIBJIICHUS 3aKOHA OOJBIINX YHCEN B MPUPOIHBIX U
OOLIECTBEHHBIX SBJICHUSX;

— yMeTh CBOOOJIHO ONEPHUPOBATH MOHATHUSAMH: CTENEHB C HETBIM
MoKa3areieM, KOpEeHb HaTypallbHOM CTENEeHU, CTeNeHb C
palMoOHAIBHBIM TIOKa3aTeJIeM, CTENeHb C JICMCTBUTEIBHBIM
(BellecTBEHHBIM) IOKa3zarejeM, Jorapudm Uucia, CHUHYC,
KOCHUHYC ¥ TAaHT€HC MPOU3BOJIBLHOTO YUCIIA;

— YMETb CBOOOJHO OMEPUPOBATH MOHATUAMHU: TpadUK (YHKIIHH,
oOpatHass ~ (QYHKIMS, KOMIIO3MIHS  (QYHKIHHA, JUHCHHAS
byHKIMSA, KBaApaTU4Has (QYHKLUSA, CTeNneHHas QYHKIUS C
[EeNBIM  TIOKa3aTeJieM,  TPUTOHOMETpHYECKHe  (YHKIUH,
oOpaTHbIe TpUTOHOMETpUYeckue (GYHKIMHU, TOKa3aTelbHas W
norapudmuueckas  QYHKIUH, yMETh CTPOHUTH  TpauKu
(GyHKIMH, BRIIOIHITH IpeoOpa3oBaHus rpadukoB GyHKINHI;

— YMeTh HCHONb30BaTh Trpaduku QyHKUMNA A7 U3ydeHUs
MIPOIIECCOB M 3aBHUCUMOCTEM MpPHU PEIIEHUU 3aJad W3 JAPYTUx
yueOHBIX TPEIMETOB M W3 pPEaTbHOW JKU3HM; BBIPAXKATh
(dbopMysIaMy 3aBUCUMOCTH MEXIY BEITHUNHAMU;

— CBOOOJHO OMNEpPUPOBATh MOHATUSAMHU: YETHOCTh (DYHKIIHH,
MEPHOANYHOCTh  (DYHKIIMH,  OTPAaHUYCHHOCTh  (DYHKIUH,
MOHOTOHHOCTh (DYHKIIHH, SKCTpeMyM (DYHKIIMHU, HAHOOJbIIEEe U
HauMEHbIIIee 3HAYCHHS (QYHKIIMM Ha MPOMEKYTKE, YMETh
MIPOBOAMTD HCCIIEI0OBaHUE (PYHKIINH;

— yMETh UCIOJIb30BaTh CBOWCTBA W Tpapuku (GyHKIUN 1Is
pellieHusT ypaBHEHUW, HEPaBEHCTB W 3aJady C IapamMeTpamu;
n300pakaTh Ha KOOPJWHATHOM MJIOCKOCTH MHOKECTBA pEIIeHUH
ypaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 05. OcymiecTBiATh
YCTHYIO U TUCBMEHHYIO

B o01acTH 3cTeTHYECKOTI0 BOCIIUTAHUS
— OCTCTHYCCKOC OTHOHICHHMEC K MHDPY, BKIOYas

— YMCTH OIICPUPOBATH NOHATHUAMU: CPCAHCEC apI/I(I)MeTI/I‘-ICCKOe,
MEaHuaHa, HauOoJNbIIeeE W HaWMEHbIICE 3HA4YCHUA, pa3Mmax,
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KOMMYHHUKAITHIO Ha
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit denepaiyu ¢
y4eToM 0cOOEHHOCTEH
COIMAIBHOTO U KYJbTYPHOTO
KOHTEKCTa

ACTETUKY OBITa, HAYYHOTO H TEXHUYECKOTO
TBOpPYECTBA, CHOPTa, Tpyda M OOLIECTBEHHBIX
OTHOIIICHU;

— CIOCOOHOCTh BOCHPUHUMATH PA3IMYHBIC BHJIbI
HUCKYCCTBa, TPAJUIMK W TBOPUYECTBO CBOETO H
JIpPYruX HapoJIOB, OUIYIIAaTh 3MOLMOHAIBLHOE
BO3JICHCTBHE UCKYCCTRBA,;

— yOeXIeHHOCTh B 3HAUUMOCTHU JJISI JTUYHOCTU U
oO1recTBa OTCYCCTBEHHOTO u MHPOBOTO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAIULIUNA U
HapOJIHOT'O TBOPYECTBA;

— FOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BHJIAX

HUCKYCCTBa, CTPEMJICHHE TPOSABIIATH KauecTBa
TBOPYECKOM JIMYHOCTH;

OsnajeHue YHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMU JCHCTBUSMH:

a) o0meHue:

— OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCeX cepax
JKU3HU;

- paciio3HaBaThb HeBep6aHLHLIe CpeacTBa
06H1€HI/I$I, IIOHUMAaTh 3HAUYCHUE COIHMAJIBHBIX
3HAKOB, paciio3HaBaThb MMPEAIIOCBUIKA

KOH(JIMKTHBIX CUTYyallui U CMATYaTh KOHQIUKTHI;
— pPa3sBEpHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY
3PEHMS C HCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB

JTUCIepCUs, CTaHAapTHOE OTKJIOHEHHE YHCIOBOrO Habopa;
YMEHUE  W3BJIEKaTh,  HHTEPIPETHPOBATH  HH(POPMALHIO,
MPEJICTAaBICHHYI0 B Ta0nMIax, Ha Juarpammax, Trpadukax,
OTpaXKaloOIlyl0 CBOWCTBAa pEaJbHBIX IPOLECCOB M SBJICHUM;
MPEJICTaBIATh UHPOPMAIIUIO C MOMOIIBIO TaOIHIl U AHarpamm;
UCCJIE0BaTh CTATUCTUYECKHE JAHHBIE, B TOM YHCJIE C
MPUMEHEHHEM I'pa)UUECKUX METO/I0B U SJIEKTPOHHBIX CPEJICTB;
— YMETb ONEpPUPOBATH MOHATUSAMU: TOYKA, IPsIMast, MIIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN YIroJl, CKpPEUIMBAIOIIHNECS MPSMbIE,
NapajuleIbHOCTh U NEPHEHIUKYJISAPHOCTh  MPSMBIX U
IJIOCKOCTEM, Yroja MeXAy HpSAMBIMHU, Yrojl MEXIy NpsSAMOW U
IJIOCKOCTBIO, YTOJl MEX/y IIOCKOCTSIMH, PACCTOSIHUE OT TOUYKHU
JI0 TUIOCKOCTH, PACCTOSHUE MEXKIY MpPSAMBIMU, pPACCTOSHUE
MEXy IIOCKOCTSIMH;

— YMETb HCIIOJIb30BaTh MPHU PEUICHUH 33/a4 U3y4eHHbIE (PaKThI
U TEOpeMbl IUIAHMMETPUM; YMEHHE OLEHUBAaTh pPa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MUPa

OK 06. [TposBisTh
IPaX1aHCKO-NIaTPUOTHYECKYIO
MO3UIHUIO, IEMOHCTPUPOBATH
OCO3HAaHHOE NTOBEJCHHE Ha
OCHOBE TPaJUIIMOHHBIX
POCCUMCKHX AYXOBHO-
HPaBCTBEHHBIX IIECHHOCTEM, B
TOM UHCIIE C YUYETOM
rapMOHH3AIUN

— OCO3HaHHE OOYyYAOIIMMHUCS  POCCHICKOM
rpaXk1aHCKOW UJIEHTUYHOCTH;

— [EJICHANPaBJIECHHOE pPa3BUTHE BHYTPEHHEU
MO3ULMU JINYHOCTH Ha OCHOBE JIYXOBHO—

HPaBCTBEHHBIX IIEHHOCTEW HaponoB Poccuiickoin
®enepaliii, HMCTOPUYECKUX M  HALMOHAJIBHO—
KYJIbTYPHBIX Tpagulii, OpMUPOBAHUE CHUCTEMBI
3HAUYUMBIX II€EHHOCTHO—CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYMIHUOHHOTO MHUPOBO33PEHUS,

— YMETh ONIEpUPOBATh NOHATUSAMH: NIPSMOYTOJIbHAS CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJl MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IIPOU3BECHUE BEKTOPA HA YHUCIIO; HAXOJUTH C
MTOMOUIbIO U3YUEHHBIX (POPMYJT KOOPAUHATHI CEPEANHBI OTPE3KA,
pPacCTOSIHUE MEXAY ABYMS TOUKAMU;

—yMETb BBIOMPATh NOIXOASAIINNA U3YUEHHbIN METO JUIs
peleHus 3a1auu, paclo3HaBaTh MaTeMaTu4eckue (hakThbl U
MaTeMaTHUYeCKHUe MOJIENH B MPUPOIHBIX U OOIIECTBEHHBIX
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MEKHAIIMOHAIbHBIX U
MEXPEIUTHO3HbIX
OTHOIICHUH, TIPUMEHSATH
CTaH1apThl
AHTUKOPPYIMIHUOHHOTO
IIOBE/ICHUS

NPAaBOCO3HAHMS,  SKOJIOTHYECKOH  KYJIBTYPHI,
CIIOCOOHOCTM  CTaBUTh  LE€IM U CTPOUTH
KM3HEHHbIC TUIAHbI;

B yacTu rpa:kIaHCKOro BOCIIMTAHUS:

— OCO3HAaHHE CBOMX KOHCTHUTYLIMOHHBIX IIpaB H

o0s3aHHOCTEH, yBa)KEHUE 3aKOHa u
IIPABOIOPAJIKA;

— TPHUHATHE TPAIUIMOHHBIX HAIMOHAIBHBIX,
0011e4eI0BeueCKUX T'YMaHHUCTUYECKUX u

JIEMOKPaTUYECKUX [IEHHOCTEN;

—  TOTOBHOCTh  MPOTHBOCTOATH  HJIEOJIOTHUU
IKCTpEeMH3Ma,  HAHOHAIM3Ma,  KceHohoOouH,
JUCKPUMMHAIIMM 110 COLUUAIbHBIM, PEIIUTHO3HBIM,
pacoBbIM, HAIIMOHAJIbHBIM IMPU3HAKAM;

— TOTOBHOCTbh BECTH COBMECTHYIO J€ATEIbHOCTh B
WHTEpecax TPaxJaaHCKOTO 00IecTBa, y4aCTBOBAThH
B CaMOYIpaBJIeHUH B 0O0IIe00pa3oBaTeIbHON
OpraHu3auu u JIETCKO—FOHOILIECKUX
OpraHu3aIUsX;

— YMEHHME B3aUMOJEHCTBOBATH C COLMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C X QYHKIUSIMHU U
Ha3HAYCHUEM;

— TOTOBHOCTh K T'yMAaHUTapHOW M BOJIOHTEPCKOMN
JIEATEIIbHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHUS:

— c(hOpPMHUPOBAHHOCTh POCCHICKOM TpaskIaHCKOM
WJICHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEPEL]
Ponunoi, ropnoctu 3a cBoil Kpai, cBoro Poauny,
CBOW fA3BIK U KYJbTYPY, NPOLIJIOE U HACTOSIIEE
MHOTOHAllMOHAJIBHOTO Hapoaa Poccuuy;

— LEHHOCTHOE€ OTHOUIEHHWE K TOCYIapCTBEHHBIM
CHMBOJIaM, HCTOPUYECKOMY U  MPHUPOJTHOMY
HACJICMI0, NaMATHUKAM, TPAJUALMUSAM HapOIOB

SBJICHUSX, B UCKYCCTBE; YMEHHME IPUBOINUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTeMaTHYeCKOM HayKH.

— YMeThb ONEpUPOBaTh MOHATUAMHU: CIy4alHBIA ONBIT U
cilydaiiHoe coObITHE, BEPOSITHOCTD CIY4aiHOTO COOBITHSI, YMETh
BBIUUCIISITH BEPOATHOCTH C HCIOJNB30BaHUEM TIpadUuecKux
METO/IOB; MPHUMEHATh (OPMYJbl CIOKEHUS M YMHOXKCHHS
BEPOSTHOCTEH, KOMOMHATOpHBIE (aKTbl U (HOpMynBl MpH
peLIeHUH 3ajiay; OLCHUBATh BEPOSTHOCTU pEalIbHBIX COOBITUH;
3HaKOMCTBO CO CIyYalHBIMH BETMYMHAMH; YMEHHUE TPUBOJIUTH
IPUMEPBI NPOSBICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOIHBIX U
OOLIECTBEHHBIX SBJICHUSAX
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Poccun, poctmwxenusm Poccuu B
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPY/C;
— wuaeWHas  yOeXJEHHOCTb, TOTOBHOCTb K
CITY>KEHUIO u 3alluTe OreuecTna,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

OCBOCHHBIC  OOYYAIOIIMMHCS  MEKIPEIMETHBIC
MOHSTHUSI U YHHUBEpCAIbHbIE Yy4eOHbIE NEHCTBUS
(perynsITUBHBIE, MO3HABATEIbHbIEL,
KOMMYHHUKaTHBHbIE);

—  CHOCOOHOCTHP ~ HMX  HWCIOJNB30BAaHHS B
MO3HABATEIIbHOM ¥ COIMAIbHOM  NpaKTHKeE,
TOTOBHOCTh K CAMOCTOSITEIIPHOMY IIAHUPOBAHHUIO
U OCYUIIECTBICHUIO Y4eOHON  JesTeNbHOCTH,
OpraHM3ali  y4eOHOTrO  COTPYJHHYECTBA C
MeAarorn4yecKuMu paboTHUKaAMU u
CBEPCTHHKAMH, K Yy4YaCTHIO B IOCTPOCHHU
WHAUBUAYaIbHON 00pa30BaTeIbHON TPACKTOPHH;
— OBJIaJICHHE HAaBbIKaMU y4eOHO—
HCCIIEIOBATENIbCKOM, MPOEKTHON U COLIMATIbHOM
JESITENIbHOCTH

HayKe,

OK 07. CogeiicTBoBath
COXPAHEHUIO OKPYKAoIIEH
Cpellbl, pECYPCOCOEPEKEHNIO,
MIPUMEHSTh 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA, 3 (HEKTUBHO
JIECTBOBATh B UPE3BBIYANHBIX
CUTYyalUsAX

— HE NPUHMMATH JCHCTBUS, NPUHOCALINE BpEX
OKpYKarollei cpere;

— yYMeTb MpPOTHO3UPOBATh HEOJIArONpUSTHbHIE
DKOJIOTUYECKHUE TOCIEACTBUS IPEANPUHUMAECMBIX
JEHCTBUM, IPEAOTBPAILATD UX;

— PaCUIMPUTH OMBIT JEATEIBHOCTH YKOJIOTHYECKON
HaIpPaBJICHHOCTH;

— paspabatbiBaTh IUIAaH pEIIEHUsS NPOOJIEMBI C
YY4ETOM aHalIM3a HMMEIOIIUXCS MaTepHAIbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

— OCYILECTBJIATh LIE€JCHANPABICHHBIA IOUCK
nepeHoca CpeAcTB M CHocoOOB ACHCTBUS B
npodeCCHOHATIBHYIO Cpeay;

— YMETb NIEPEHOCUTD 3HAHUS B ITO3HABATEIBHYIO U

— yMEThb ONEpUpPOBaTh MOHATUAMU: (DYHKIMS, HEMpepbIBHAS
GyHKIMS, TNpPOU3BOAHASA, MEPBOOOpa3Has, OMPEIEIICHHBIN
UHTETpaJl; yMETb HAaxXOAUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKIUI, UCHONB3YSl CIIPAaBOYHbIE MaTEpHalibl; UCCIEN0BATh B
OPOCTEHIIMX CiIydasX (PYHKIMM HAa MOHOTOHHOCTb, HaXOIUTh
HauOOJbIINE W HAWMEHbLINE 3HA4YeHUs] (QYHKIHM; CTPOUTH

rpapuKd  MHOTOYJIEHOB C  HCHOJb30BAHWMEM  ammapara
MaTE€MaTU4YeCKOro AaHalu3a; NPUMEHATh IPOU3BOJHYIO IIpU
pelmieHuy  3aJad  Ha  JABWXKCHHWE,  pEIlaThb  IPAKTUKO—

OpPHUCHTHUPOBAHHBLIC 3aJadud Ha HauOoJIbIINE W HaWMEHBIINE
3HAYEHMS, HA HAX0XAEHNE IIyTH, CKOPOCTHU U YCKOPEHMUS;

— YMCTb OIICPUPOBATH IMOHATHUAMU: JIBUIKCHUE B IPOCTPAHCTBE,
o 00HbIe (GUTYPBl B MPOCTPAHCTBE; MCIIOIB30BaTh OTHOILIEHHE
ioniaied MoBEepXHOCTEH M 00BEMOB MOAOOHBIX (uUryp mnpu
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MMPaKTUICCKYIO obnactu KHN3HCACATCIIbHOCTH, PEIICHUHA 3ada4;

— npeaJiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJIEU C | — YMETh BBIYMCIATH F€OMETPUUECKUE BEJIMYMHBI (JUIMHA, YIOJ,
MO3ULIUH HOBU3HBI, OPUTHMHAJIBHOCTH, | IJIOLAab, OO0bEM, IUIOIAAb IOBEPXHOCTH), HCIOJIb3YS
IIPaKTUYECKON 3HAYUMOCTH; U3y4eHHBIE (POPMYIIBI U METObI

— JaBaTb OLCHKY HOBBIM CHUTyalHUsM, BHOCHTH
KOPPCKTHUBBI B JACATCIIbHOCTD, OLCHMBATH
COOTBETCTBUEC PE3YJILTATOB LECIAM

I1K.1.2 O6pabaTeiBaTh MaTepHalbl T'€0IE3NYECKIX ChEMOK.

[1K.2.4 BeinoaHsATh paboThl 110 MPOEKTUPOBAHUIO U CTPOUTENBCTBY KEJIE3HBIX JI0POT, 3eMJISTHOTO MOJIOTHA U UCKYCCTBEHHBIX COOPYKEHHIA.
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B pesynbrare ocBoeHMsI pOrpaMMbl y4eOHOTO MpeaMeTa o0ydaromuiics A0mkeH (popMUpoBaTh
CJIeIyIOLME JTUYHOCTHBIE pe3yabTaThl (nanee — JIP):

JIP.2 IIposiBisronuii akTUBHYIO TPAXKJAHCKYIO MO3UIMIO, TEMOHCTPUPYIOIUNA MPUBEPHKEHHOCTD
MPUHIUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHMYECKM AKTUBHBIA M YYacCTBYIOLIUU B
CTYJICHUYECKOM M TEpPPUTOpPUATIBHOM CaMOYIpPABIECHUU, B TOM YHUCIIE Ha YCIOBHUSAX 100pPOBOJIHUECTBA,
IIPOJYKTUBHO B3aMMOJEHCTBYIOIUI U YYaCTBYIOLUI B I€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aI1ii.

JIP.4 TlposiBastomnii ¥ IEMOHCTPUPYIOIIUNA YBOXKEHHE K JIIOJISIM TPY/Aa, OCO3HAIOIINI IIEHHOCTh
cooctBeHHOoro Tpyaa. Crpemsmuiics K (QOPMHPOBAHWUIO B CETEBOM Cpele JUYHOCTHO U
npoeccnoHaTbHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO CIEAa.

JIP.23 [Tomyuenne o0y4daromMMuUCs BO3SMOXKHOCTH CAMOPACKPBITHS U CaMOpeaTn3aliisi TNIHOCTH.

JIP.30 OcymecTBisomMid MOUCK W MCHOJAb30BaHUE HWH(OpMAIMK, HEOOXOIUMON IS
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3IUYHBIX 33]1a4, TPO()ECCHOHATLHOTO W IMYHOCTHOTO Pa3BUTHSI.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITIPEJMETA
2.1. O0bem y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThl

Bup yueOHoii padoThl

O0BEM B yacax

O0bém o0pa3oBaTe1bHON NPOrpaMMbl Y4eOHOT0 peaMeTa 340
B TOM YHUCJIE:
OCHOBHOE cO/Iep:KaHHe 253
B TOM YHUCIJIE:
JIEKINH, YPOKH 169
IIPAKTUYECKHE 3aHSITHSI 84
IIpodeccrnonabHO-OPHEHTHPOBAHHOE COIePKAHUE 24
B TOM YHCIIE!
TEOpETHUECKoe O0ydYeHHE 24
MPAKTUYECKHUE 3aHSTUS
CamocrosiTesibHas padoTa odyuyaroierocs (Bcero) 57
B TOM YHUCIJIE:
CocrapiieHue CIipaBOYHOr0 MaTepuana 57

Ilpomesicymounas ammecmavus 6 ghopme 3auema c oyenxoui (1 cemecmp)

Ilpomercymounas ammecmayus 6 popme rxzamena (11 cemecmp)
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2.2. TemaTnueckuii niian u copep:xkanune yuednoro npeamera OYIL.07 MATEMATHUKA

1 2 3 4
dopmupyembie
KOMIIETEHIIUN
Coaep:xanue yueOHOIro MaTepHuaJia, MPaKTHYeCKHUE 3aHATHS, Oo0bem (OK) u
HaumeHoBaHue pa3iesioB U TeM
caMoCTOsITeIbHAsA padoTa 00y4aromMXCcs 4yacosB JIMYHOCTHBIE
pe3yJbTaThl
(JIP)
Pa3nea 1. IloBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18
Tema 1.1. Llens u 3anaun Copepxxanue yueOHOIro MaTepuasa
MaTeMaTUKHU TP OCBOECHUHU OznakomieHre 0Oydaromuxcs ¢ popMamMHu TEKyIIed M MPOMEXYTOUHOM aTTecTalluu,
CHELUAIBbHOCTH. OCHOBHOH U JIONOJHUTENBHON JUTEpaTypoll MO KypCy AMCLMIUIMHBI U IPOBEJIECHUE 2 P 2.4.23.30
MHCTPYKTaXka [0 TEXHUKE OE30MaCHOCTH. >
Maremartuka B HayKe, TEXHUKE U IPAKTUYECKOM AeATeNbHOCTH. Llenu u 3anaun
M3Yy4eHUsl MaTeMaTuKu npu ocBoeHnu criennanbHocteit CI10.
Tema 1.2. Ynucna u apupmernueckue | Comep:kaHue yueOHOro MaTepuasa
olepaluy HaJ HUMH. JleficTBUSI HaJ MOJIOKUTENbHBIMU M OTPULATEIbHBIMU YHMCIaMH, OOBIKHOBEHHBIMU U
JNECATUYHBIMU  ApoOsiMu. JIeHCTBUA €O CTenmeHAMH, QOpPMYyJbl COKPAIIEHHOTO 2 JIP 2.,4,23,30
YMHOXXeHUS. BoipaxkeHus u npeoOpa3oBaHUsL.
Tema 1.3. 'eomerpus Ha mnockoctu. | [IpodeccnoHaATBLHO—OPHEHTHPOBAHHOE COIEP:KAHNE
Bunpl ninockux ¢uryp v ux miomasis. 2
[IpakTUKO-OpUEHTUPOBAHHBIC 33/1a4M B KypCE€ T€OMETPUH Ha TIIOCKOCTH. 7P 2,4,23,30
Tema 1.4. [IponienTHBIE Copaepxxanue ydyeOHOro MaTepuasa 2
BBIYUCIICHHS. ITpocTble MPOLEHTHI, pa3Hble ClIOCOObI UX BhIYMCIEHUs. CII0KHbBIE TPOIICHTHI. JIP 2,4,23,30
Tema 1.5. IIpakTueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa 2
Nel «Ywucna v BEIYHUCICHUS. [TpakTiueckoe 3ansatue Nel o Teme «Hucaa v BEIYUCICHUSY. JIP 2,4,23,30
Tema 1.6. YpaBHeHus u Copaepxxanue y4yeOHOro MaTepuasa
HEPABEHCTBA. Jlunelinble, KBapaTHbIE, IPOOHO-JIMHEHHbIE ypaBHEHHS U HepaBeHCcTBa. CIoco0b! 9
pELIeHUs] CUCTEM JIMHENHBIX ypaBHeHM. [lonaTus: matpuna 2x2 u 3x3, onpeaenurens JIP 2,4,23,30
Mmatpuubl. Meton I'aycca. CucteMbl HeTMHENHBIX ypaBHEHUH. CHCTEMbI HEPABEHCTB.
Tema 1.7. Cucrembl ypaBHeHu U | BXomHo# KOHTpOb. Beruncienus u mpeodpa3oBaHus. Y paBHEHHUS U HEPABEHCTBA. 5 TIP 2.4.23 30
4,23,

HCPAaBCHCTB.

FCOMeTpI/IH Ha IIJIOCKOCTH.
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1 2 3 4
CamocrosiTenbHas padora Nel 4 JIP 2.4.23.30
CocraBiieHHE CIIPAaBOYHOTO MaTrepraia no remMe «4ucia u BBIYMCICHUS P
Pa3nes 2.11psiMble ¥ JIOCKOCTH B MIPOCTPAHCTBE 18
Tema 2.1. OCHOBHBIE TOHATHS Conep:kanue y4eOHOT0 MaTepuaJia
CTEpEOMETPHH. ITpenmer crepeomerpun. OCHOBHBIE OHATHS (TOUYKA, IPSIMast, IIOCKOCTb,
npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekarommecs, 2 OK 04
napaJulebHbIE U CKpeluBaronecs npsamele. [Ipu3Hak U CBOMCTBO CKPELIMBAIOIIMUXCS JIP 2,4,23,30
npsaMbIX. Pacnionoxxenne npsMbIx U mi1ockocTeil. OCHOBHBIE IPOCTPAHCTBEHHBIE
Gurypsl.
Tema 2.2. [TapannensHocTs npsAMbIX, | Conep:kanue yueOHOro MaTepuasia
MPSIMOM M TUIOCKOCTH, TUIOCKOCTEH. [Tapamnensubie npsamas u wiockoctb. Onpeaenenue. [Ipuznak. CpoicTBa (¢
nokazatenbcTBoM). [lapannensubie mnockoctu. Onpenenenue. [Ipusnak. CoiicTsa (C 2
JIOKa3aTeIbCTBOM). TeTpasip u ero ayeMeHThl. [lapannenenunen u ero 3JeMeHTHI. JIP 2,4,23,30
CBoiicTBa IPOTHUBOIIOIOKHBIX IPaHell U [uaroHaien napamwienenunena. [locrpoenune
ceyeHuil. Pemenue 3agay.
Tema 2.3. IIpakTueckoe 3aHsTHE IIpodeccrnonaILHO—OPHUEHTHPOBAHHOE COAEPKAHME
Ne2 «[lapamnenbHOCTh MPSIMBIX U [Tpaktuyeckoe 3anstue No2 o teme «llapaniensHOCTh MPSAMBIX U TUIOCKOCTEH». 2 JIP 2,4,23,30
TIOCKOCTEMN.
Tema 2.4. [lepneHAUKYASIPHOCTD Copaepxxanue y4yeOHOTro MaTepuasa
MPSIMBIX, IPSIMOM U TJIOCKOCTH, [lepnengukymnsipupie mnpsmble. [lapamienbHble MpsMble, MEPICHIUKYISPHBIE K
IJIOCKOCTEH. IJIOCKOCTH. [Ipu3HaK NEpneHIuKyJIIpHOCTH NPSAMOW M IUIOCKOCTH. JlOKa3aTenbCTBO.
[lepnengukynssp u  HakinoHHas. llepnenaukynspuele 1iockoctH. [IpusHak 2
NepHNEeHANKYISPHOCTH TulockocTel. JlokaszartenbcTBo. PaccTrosiHus B mpoCTpaHCTBE. 7P 2,4,23,30
Teopema o Tpex mnepneHaukyispax. [lokazarenbctBo. Yron Mexay HpsSMON U
IJIOCKOCTBIO. YTOJI MEX/Ty MJIOCKOCTSAMHU.
Tema 2.5. [TapannensHble, Copaepxxanue yueOHOIro MaTepuasa
MepIEHINKYIISIPHEIE, AKcHOMBI cTepeoMeTpud. [leprneHuKynspHOCTb MPSIMON U TUIOCKOCTH, 9 TP 2.4.23 30
CKpELIUBAIOIINECS MPAMBIE. NapajyieIbHOCTh ABYX HPSIMBIX, NEPHEHAUKYISAPHBIX IJTIOCKOCTH, T
NEPHEHAUKYISIPHOCTD MIJIOCKOCTEM.
Tema 2.6. [IpakTuueckoe 3aHATHE Copnepxxanue yyeOHOro MmaTepuasa 2 TIP 2.4.23.30
Ne3 «Yrom Mex Ty mpsIMBIME. [TpakTdeckoe 3ansitre Ne3 1o TeMe «YT0JI MEKY TPSIMBIMIY. P
Tema 2.7. Pemenue 3agau. [Ipsameie | Copep:kaHue yueOHOro MaTepuaa 2 JIP 2,4,23,30
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1 2 3 4
U IUIOCKOCTH B IIPOCTPAHCTBE. Pacnionoxxenne npsiMbIX U MJI0CKOCTEN B IpOCTpaHCTBE. [lepneHauKyIsIpHOCTb U
NapaJuIeIbHOCTD MPSIMBIX U MIIOCKOCTeN. CKPEIMBAIOIINECS IPSMBIE.
CamocrosiTeibHasi padora Ne2 4 JIP 2.4.23.30
CocTaBieHUe CIPABOYHOr0 MaTepuaia 1o teMe «CTepeoMeTpus» >
Pa3nea 3. KoopanHaTsl H BEeKTOPBI 16
Tema 3.1. /lekapToBbl koopauHaThl B | Copep:kaHne y4eOHOr0 MaTepuasia
IIPOCTPAHCTBE. JlexapToBbl KOOpAMHATHI B ITpocTpaHcTBe. [IpocTeiine 3aaun B KOOpAUHATAX. 2 TP 2.4.23 30
PaccTosinue Mexay 1ByMsl TOUKaMU, KOOPJIMHATHI CEPEIMHBI OTPE3KA. T
Tema 3.2. Bextops! B npoctpancTse. | Coaep:kaHue y4eOHOro MaTepuasa
VYTos Mexny BEKTOPaMHU. Bekrtops! B npocTpancTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
Ha uncio. Kommuianapusle BeKTopbl. CKansipHOE IPOU3BEACHUE BEKTOPOB. Paznoxkenue
BEKTOPA 10 TPEM HEKOMILIAHAPHBIM BeKTOpaM. KoopanHatel BeKTOpa, CKalIIpHOE 2 P 2.4.23.30
[IPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKAY BEKTOPAMHU, YIOJI MEXKIY >
IPSIMOM U TNIOCKOCTBIO, YTOJI MEXY IUNIOCKOCTSIMH. Y PAaBHEHHE IIJIOCKOCTH.
["'eomeTpuyecKuii CMBICH ONIPEACIUTENs 2X2.
Tema 3.3. [IpakTuueckoe 3aHsTHE Copepxxanue yueOHOIro MaTepuasa 5
Ned «IIponsBeieHuE BEKTOPOBY. [TpakTnueckoe 3ansatue Ned o teme «lIponsBeneHne BEKTOPOBY. JIP 2,4,23,30
Tema 3.4. [IpakTuko- Copaepxxanue ydyeOHOro MaTepuasa
OpUEHTUPOBAHHBIE 33]]a4M Ha KoopaunaTHas niaockocTs. BelunciieHne paccTosiHUM U IJI0MaIel Ha INIOCKOCTH. 2 IP 2.4.23.30
KOOPJIMHATHOM TTOCKOCTH. KonmuecTBeHHBIC pacyeThl. e
Tema 3.5. Pemenue 3anau. Copepxanue yueOHOro Mmarepuasa
KoopaunaTs! 1 BEKTOpHI. JlexapToBbI KOOp/IMHATHI B ITpocTpaHcTBe. BekTopsl B mpocTpancTBe. CioxkeHue u
BBIUNTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha 4Kci0. KoMIutaHapHbIE BEKTOPBI.
CkansipHO€ MpoU3BeIeHNE BEKTOPOB. PaznokeHue BeKTopa Mo TpeM HEKOMIUIAHAPHBIM 2
BekTopaM. [Ipocreitmne 3anaun B koopauHaTax. KoopanHatel BeKTopa, pacCTOsSHUE JIP 2,4,23,30
MEX1y TOUKaMH, KOOPJIMHATHI CEPEUHBI OTpE3Ka, CKaJIIPHOE IPOU3BEIEHNE BEKTOPOB
B KOOpJMHATAX, YTOJI MEKIY BEKTOPAMH, YTOJI MEXAY MPSMOI U INIOCKOCTBIO, YToJl
MEX]1y TNIOCKOCTSIMHU.
Tema 3.6. [IpakTuueckoe 3aHsaTHE IIpodeccrnoHaILHO—OPHEHTHPOBAHHOE COAEPIKAHUE 2
Ne5 «KoopauHatsl 1 BEKTOPBI. [TpakTiueckoe 3anstue Neb no teme «KoopauHaThl U BEKTOPBI». JIP 2,4,23,30
CamocrosiTeibHasi padota Ne3 4 TIP 2.4.23.30
CocraBiieHHEe CITPaBOYHOr0 Marepraina no reme « KoopauHaTel 1 BEKTOPBI». >
Pa3nea 4. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 30
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1 2 4
Tema 4.1. Tpuronomerpuueckue Copepxxanue yueOHOIro MaTepuasa
(GyHKIMN IPOU3BOJIBHOIO YIJIa, Panuannas m rpanycHas mepa yrina. IIoBOpoT TOYKM BOKpYr Haudana KOOpJAUHAT.
qucia. OnpeneneHue cuHyca, KOCUHYCa, TAHTCHCA M KOTAHI€HCA. 3HAKM CHHYCA, KOCHHYCA, JIP 2,4,23,30
TQHI'€HCA M KOTAHI€HCA 110 YETBEPTAM. 3aBUCUMOCTb MEXKIY CHHYCOM, KOCHHYCOM,
TAHI'€HCOM M KOTAHI'€HCOM OJJHOTO U TOTO K€ YIJIa.
Tema 4.2. OcHOBHBIE Copaepxxanue yueOHOIro MaTepuasa
TPUTOHOMETPUYECKHE TOKIECCTBA. Tpuronomerpruueckue Toxaectsa. CHHYC, KOCUHYC, TAHT€HC M KOTAaHI'€HC YIJIOB OH -
a.. DopmyJIbl IPUBEICHMUS. JIP 2,4,23,30
Tema 4.3. Cunyc, kocunyc, tanresc | Coaep:kaHue y4edOHOro MaTepuasa
CYMMBI U Pa3HOCTH JIBYX YTJIOB. Cymma u pasHocTh cuHycoB. Cymma M pa3sHOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoitHoro  yria. ®opmynbl  mojgoBUHHOro  yria. [IpeoGpasoBaHusi cyMMBI
TPUTOHOMETPHUECKUX (YHKIMI B TPOU3BENECHUE U TPOU3BEICHUS B CYMMY. JIP 2,4,23,30
BolpaskeHue TpUroHoMeTpu4eCcKuX (YHKIMM Yepe3 TaHT€HC MOJIOBUHHOIO apryMeHTa.
ITpeoOpa3oBaHus NPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHUH.
Tema 4.4. [IpakTuueckoe 3aHsTHE Conep:xanue yueOHOro MaTepuaa
Ne 6 «IIpeobOpa3oBanue [Tpaktuyeckoe 3anstue Ne6 no reme «lIpeoOpa3oBanue TPUrOHOMETPHUUECKUX TP 2.4.23.30
TPUTOHOMETPUUECKUX BBIPAKECHUI. | BBIPAXKEHUN». T
Tema 4.5. ®yHK1IMHU, UX CBOWCTBA. Copaepxxanue ydyeOHOro MaTepuasa
OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHUH QyHKImii. YETHOCTD, HEUETHOCTb, JIP 2.4.23.30
nepuoANYHOCTh pyHKIKN. CriocoOb! 3aJaHus] QYHKITHM. CTT
Tema 4.6. Tpuronomerpuueckue Copepxanue yueOHOro MmaTrepuasa
(GYHKIIMH, UX CBOWCTBA U rpapuKu. O6uacTh onpeaeneHuss 1 MHOKECTBO 3HaYEHUM TPUTOHOMETPUUECKUX (PYHKITHH.
YETHOCTh, HEUETHOCTD, MEPUOANYHOCTh TPUTOHOMETpUUYECKUX (yHKIMN. CBOHCTBA U JIP 2,4,23,30
rpaduku QYHKIMH y = cos X, y=sin X, y =tg X, y =ctg X.
Tema 4.7. IIpeobpazoBaHue Copaepxxanue y4eOHOro MaTepuasa
rpadvKOB TPUTOHOMETPUUYECKUX Cxatue u pacTspkeHue rpadukoB Tpuronomerpuyeckux Gynkuuii. [IpeodpazoBanue
GyHKIHH. rpauKOB TPUTOHOMETpHUECKUX (QyHKIMHA. OOpaTHbIE TPUTOHOMETPUYECKHE JIP 2,4,23,30
¢dbynkun. Vx cBoiicTBa u rpaguku.
Tema 4.8. OOpatHsie IIpodeccnoHanbHO—OPHEHTHPOBAHHOE COJCP/KAHME OK 01
TPUTOHOMETpHUYECKHE QYHKIUU. Onucanue Npou3BOICTBEHHBIX IPOIECCOB C TOMOIIbIO TPapuKOB (YHKIIHIA. JIP 2,4,23,30
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Hcnonb30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (PYHKIUH B MPO(HECCHOHATBHBIX
3aja4ax.
Tema 4.9. [IpakTuueckoe 3aHsTHE IIpogeccrnoHaILHO—OPHEHTHPOBAHHOE COAEPIKAHUE
No7 «I'padykn OCHOBHBIX [TpakTrueckoe 3ansaTue Ne7 o Teme «I paduku OCHOBHBIX TPUTOHOMETPHUIECKUX 2 JIP 2,4,23,30
TPUTOHOMETPUYCCKHUX (DYHKITHII. GYHKITHI.
Tema 4.10. Tpuronomerpuyeckue Coaep:xxanue yueOHOro MaTepuaJia
YPaBHEHHMSI U HEPABEHCTBA. VYpaBHeHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHUe tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUUECKUX ypaBHEHUH OCHOBHBIX THUIIOB: npocreiiime
TPUTOHOMETPUUECKUE  YpaBHEHMsI, CBOJAIIMECS K  KBaJApaTHbIM, pEllaeMble 2 TP 2,4,23,30
pa3oKEHUEM Ha MHOXKHUTEIH, OAHOPOIHBIE.
[Ipocreiimune TpUroHOMETpUYECKHE HEPABEHCTBA.
Tema 4.11. Cucrembl Copaeprxanue yuyeOHOro MaTepuasa 5 JIP 2.4.23 30
TPUTOHOMETPUYECKUX YPABHEHHI. CucTembl NPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUM. T
Tema 4.12. [Ipaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Ne 8 «Tpuronomerpuueckue [Ipaktuueckoe 3ansatue Ne® o teme «TpuroHoMeTpuyecKkrue ypaBHEHUs U 2 JIP 2,4,23,30
YpaBHEHHUSI U HEPABEHCTBAY. HEPABEHCTBAY.
Tema 4.13. Pemenue 3anau. OcaoBel | Comep:kaHue y4eOHOT0 MaTepuasa
TPUTOHOMETPHH. Tpuronomerpuueckue pyHkuuu. [Ipeodpa3oBaHue TPUrOHOMETPUUECKUX BbIPAKEHUH. 9 TP 2.4.23.30
Peniennie TpUroHOMETPUYECKUX YPABHEHUI U HEPABEHCTB B TOM UHUCIIE C T
MCIIOJIb30BaHUEM CBOMCTB (DYHKIIMH.
CamocrosiTesibHas padoTa Ned 4 TIP 2.4.23 30
CocraBiieHH€e CIIPaBOYHOr0 Marepuaina no reme « KoopanHaTel 1 BEKTOPBI». P
Paspnen 5. KomiuiekcHbie yuciaa 10
Tema 5.1. KoMiuiekcHble yncia. Copepxanue yueOHOro MmaTrepmuasa
[TonsiTue koMIiekcHOro ymcia. ConpskeHHble KOMIUIEKCHBIE Yncia, MOAYIb U
apryMeHT KOMILIEKCHOro uncia. dopma 3arnucu KOMIUIEKCHOTO YKCIIa 2 JIP 2,4,23,30
(reomeTpHuueckasi, TPUrOHOMETpHUEcKas, anredpandeckas). ApupmeTnieckue
JENCTBUS C KOMIIJIEKCHBIMU YHCJIAMHU.
Tema 5.2. [Ipumenenue Copaepxxanue y4yeOHOro MaTepuasa
KOMIIJIEKCHBIX YHCEN. BrinonHeHue pacueToB ¢ MOMOILBIO KOMIIEKCHBIX yKcen. [Ipumeps! ncnonb3oBaHus 2 JIP 2,4,23,30
KOMIUIEKCHBIX YHCEIL.
Tema 5.3. [IpakTuueckoe 3aHsTHE Copepxxanue yueOHOIro MaTepuaJa 2 JIP 2,4,23,30
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Ne 9«KomrnekcHble yuciay. ITpaktuueckoe 3ansatue Ne 9 no reme «KoMILIEKCHBIE YMCIIa.
CamocrosiTeibHas paGora Ned 4
JIP 2,4,23,30
CocraBiieHHE CIIPaBOYHOr0 Marepraia 1o reme « KoMriekcHelie unciay. P
Pa3nea 6. Ilpon3Bognas pyHKI UM, ee IPUMEHEHHE 29
Tema 6.1. [lonsTre TPON3BOIHOM. Conep:kanue y4eOHOT0 MaTepuaJia
®opMmyIbl U IpaBUiIa Omnpeznenenne YUCIOBOM MOCIEIOBATEIBHOCTH U CIIOCOOHI ee 3aaanus. CBoiicTBa
nuddepeHIupoBaHHUSL. YHCIIOBBIX MOCTeA0BaTeNbHOCTEH. OnpeaeneHue npeaena nocie10BaTeIbHOCTH.
Brruucnenue npenenoB nocnenoatenbHocTel. [Ipeaen GpyHkimm Ha 6€CKOHEUHOCTH. 2 JIP 2,4,23,30
[Tpenen ¢pynkuuu B Touke. [Ipupamenne aprymenra. [Ipupamenue pynkiuu. 3agauu,
IPUBOJSALINE K MIOHATUIO IPOU3BOJHON. OnpeiesieHne Npou3BOAHON. AJITOPUTM
OTBICKaHUs TPOU3BOTHOM.
Tema 6.2. [Ipou3BOJHBIE CYMMBI, Copaepxxanue yuyeOHOro MaTepuasa 5
pasHoCTH, pousBeneHus, yactHoro. | ®opmynsl nuddepenumpopanus. [Ipasuna guddepenunpoanus. JIP 2,4,23,30
Tema 6.3. [IpousBoHbBIE Copaepxanue yuyeOHOro MaTepuasa
TPUTOHOMETPUUECKUX (YHKIIHIA. Omnpenenenue cinoxHor GyHKuu. [[pon3BoaHas TPUTOHOMETPHUECKUX (PYHKIIHIA. 2 JIP 2,4,23,30
[TpousBoiHAS CIIOKHON (QYHKITHH.
Tema 6.4. [IpakTrueckoe 3aHATHE Copnepxanue yueOHOro Mmarepmuasa 5 JIP 2.4.23.30
Ne 10 «IIponsBoHas GQyHKIUN. [Tpaktuyeckoe 3anstue NelQ o Teme «[IponsBogHas GyHKIHNY. CTT
Tema 6.5. IlonsiTue HenpepbIBHON Copepxanue yueOHOro MmaTrepuasa
¢byHKIMU. MeTosa HHTEpBaoB. [Tonsitue HenpepriBHOU (yHKIUMU. CBoicTBa HenpepbIBHON (QyHKIUU. CBSA3b MEKIY 2
HENPEPHIBHOCTHIO U TP PEepeHIINPYEMOCTHIO PYHKIINMHU B TOUKE. AJTOPUTM PELICHUs JIP 2,4,23,30
HEPABEHCTB METOJIOM MHTEPBAJIOB.
Tema 6.6. I'eomerpuueckuii u | [IpodeccnoHaILHO—OPUEHTHPOBAHHOE CO/IePKAHUE
(bu3nYecKuil CMbICI TPOU3BOAHOM. ["'eomeTpryeckuil CMbICI IPOU3BOIHON PYHKIIMU — YTIIIOBOH KO3 QULIHEHT
KacaTeJIbHOHM K TpaguKy GyHKIHMU B TOUKE. Y paBHEHHE KacaTeIbHOU K Tpaduky OK 01
GyHKIIMH. AJTOPUTM COCTaBIIEHUS! YpaBHEHHS KacaTelbHOM K rpaduKy QyHKIMH 2 P 2.4.23.30
y=f{(x). ®uznueckuii (MEXaHUIECKHI1) CMBICT IPONU3BOJHON — MTHOBEHHAsI CKOPOCTH B P
MOMEHT BpemeHHU t: v = S’ (t). usnueckuii CMbICT IPOU3BOIHON B
npodeCCHOHATIBHBIX 3aa4ax.
Tema 6.7. [IpakTideckoe 3aHATHE Copaepxxanue y4yeOHOro MaTepuasa 9 JIP 2.4.23 30

Ne 11 «I'eomeTpuueckuii u

[Tpaktuyeckoe 3ansatue Ne 11 no reme «'eomerpuyeckuii 1 GU3NUECKUN CMBICIT
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(U3NYEeCKUN CMBICI IPOU3BOIHOWY. | TPOU3BOIHOMY.
Tema 6.8. Monoronnocts ¢pyakiuu. | Coaep:kanue y4edOHOro MaTepHajia
Touku skcTpemyma. Bospacranue u yosiBanue GpyHKINH, COOTBETCTBUE BO3pACTAHUS U yOBIBAHUS
GbyHKIIMM 3HaKy pou3BoiHOM. [IoHATHE MPOU3BOIHON BBICIIETO MOPSIKA,
COOTBETCTBHUE 3HaKa BTOPOU MPOU3BOJIHON BBITYKIOCTH (BOTHYTOCTH) (DYHKIIMH HA 2
oTpe3ke. 3a/1aun Ha MAaKCUMYM U MUHUMYM. [IOHATHE acCUMIITOTHI, CIIOCOOBI UX JIP 2,4,23,30
oTpeneNieHus. AJTOPUTM UCCIIEAOBAaHUS (PYHKIIMHM U IOCTPOCHUS €€ rpaduka c
MTOMOIIBIO TPOU3BOAHON. JIpoOHO-TuHelHas GyHkius. VccnenoBanue GyHKIIMN Ha
MOHOTOHHOCTH U TIOCTPOEHHUE IpahUKOB.
Tema 6.9. HanbGomabimee u Coaep:xxanue yueOHOro MaTepuaJia
HauMEHbBIIICe 3HAYCHUS PYHKIIHH. Haxoxaenrne HanOObIIero 1 HAMMEHBINET0 3HAYCHUH (DYHKINN, TOCTPOSHUE 2 JIP 2,4,23,30
rpad)KoB MHOTOYJIEHOB C UCIIOJIb30BAHUEM ammapara MaTeMaTUYeCKOro aHalu3a.
Tema 6.10. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOr0o MaTepuasa
Ne 12 «MccnenoBanue GpyHKUIUN C [TpakTuueckoe 3ausatue Ne 12 o teme «MccnenoBanue GyHKIUI ¢ TOMOIIBIO 2 TIP 2.4.23.30
IMOMOIIBIO TPOU3BOTHOW. MIPOU3BOAHOMN. e
Tema 6.11. Haxoxnenue Coaep:xxanue yueOHOro MaTepuaJia
ONTUMAJIBHOIO pe3yJbTaTa ¢ Haumensbiiee n Hanbosnblilee 3HaueHne QyHKLIUN. 9
IIOMOIIBIO TPOU3BOIHOM B JIP 2,4,23,30
MIPaKTUYECKHX 3ajjauax.
Tema 6.12. Pemenue 3anau. Copepxanue yueOHOro MmaTrepuasa
[IpousBoHas GyHKIMH, €€ ®opmynsl 1 npasuia 1uddepenumposanusd. Mcenenopanne GQyHKINN € TOMOIIBIO 2 TP 2.4.23.30
IIPUMEHEHHUE. npousBoHON. Hanbonpiiiee n HanMeHblee 3HaueHus QYHKITUH. T
Tema 6.13. IIpaktuyeckoe 3ansatue | [IpodeccnoHaIbHO—OPUEHTHPOBAHHOE CO/IeP/KAHUE 2
Ne 13 «IIpumenenue npousBogHoit | Ilpaktuueckoe 3anstre Nel3 no teme «lIprumeHenne npon3BogHON QYHKIUN. JIP 2,4,23,30
GyHKIMR. CamocrosiTenibHas padora Ne6 3 TP 2.4.23.30
CocraBiieHue CripaBOYHOro Marepuana o reme «lIpousBonHas GyHKIUNY. 7T
Pa3nes 7. MHOTOrpaHHHMKH M TeJia BpalleHus! 40
Tema 7.1. Bepmunsl, pedpa, rpaHu Conep:xanue yueOHOro MaTepuaJia
MHOT'OTPaHHUKA. [TonsiTie MHOTOTpaHHUKA. Ero a1eMeHThI: BepIInHbL, pedpa, rpaHu. J(naroHanb. 2 TP 2.4.23 30
CeueHne. BrIlTykible 1 HEBBIITYKIIBIE MHOTOI'PaHHHKHU. 7T
Tema 7.2. Ilpusma, ee Copepxanue yyeOHOIro MmaTepuasa
COCTaBJIAIOLIME, CEYCHHUE. [Tonsitue nmpusmel. Ee ocHoBanust u 6okoBble rpanu. Boicota nmpusmsl. [psmast u 2 TIP 2.4.23 30
27 b

HAKJIOHHA MMprU3Ma. Ee ceuenue. HpﬂMaH W IIpaBUJIbHAA ITPU3MBIL.
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Tema 7.3. Ilapannenenumnen, Kyo. Copaepxxanue yueOHOTro MaTepuasa
[Tapannenenunes, CBOMCTBA MPSIMOYTOJILHOTO TTapajuienenumneaa, kyd. Cedenue kyoa, JIP 2,4,23,30
napajuleJenunesa.
Tema 7.4. Ilupamuna, ee Conep:kanue y4eOHOT0 MaTepuaJia
COCTaBJISIOLINE, CEUEHHUE. [Tupamuna u ee anemenTsl. Ceuenue nupamusl. [lpaBunpHas nupamMuja. Y ceueHHas
nupamua. bokoBas v MmosiHasi TOBEPXHOCTh MPU3MBI, TUpaMu/ibl. [Lnomans 00KOBOH 1 JIP 2,4,23,30
IIOJIHOM NTOBEPXHOCTH IPU3MBI, TUPAMUIBL.
Tema 7.5.1IpakTnueckoe 3ansATHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23.30
Nel4 «[Ipuzma u nupamugay. ITpakTnueckoe 3anstue Nel4 o reme «llpusma u nupamugay. P
Tema 7.6. [Ipumepsl cummeTpuii B IIpodeccrnoHaILHO—OPUEHTHPOBAHHOE COAEPKAHME
npodeccun. CuMMeTpHs OTHOCUTEIBHO TOUKH, IPSIMOH, Ii1ockocTu. CuMMeTpust B KyOe, OK 01
napajienenunese, npusme, nupamuie. CuMmMeTpusi B IpUPOAE, ApXUTEKTYpE, JIP 2,4,23,30
TEXHHKE, B OBITY.
Tema 7.7. IlpaBuiibHBIC Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23.30
MHOTOTPaHHHUKH, UX CBOWCTBA. [TonsiTve mpaBuIIbHOrO MHOrOrpaHHuKa. CBOWCTBA NPABUIIbHBIX MHOTOI'PAaHHUKOB. T
Tema 7.8. [IpakTuueckoe 3aHsTHE IIpogeccrnoHaILHO—OPHEHTHPOBAHHOE COAEPKAHUE JIP 2.4.23.30
No 15 «MHOrorpaHHUKNY. IIpaktuueckoe 3anstue Nel5 no reme « MHOrOrpaHHUKN. P
Tema 7.9. O0o01eHNE U Copaepxxanue yueOHOro MaTepuasa OK 06
CHUCTEMAaTU3alNsl 3HAaHUM. O6o6muenne u cucrtemaruzanus 3HaHui. [loaBenenne utoros 3a | cemectp. JIP 2,4.23,30
Tema 7.10. Hunuump, ero Conep:xxanue yueOHOro MaTepuaJia
coctapisitoure. Ceuenue uunuaapa. | Llununap u ero anementsl. CeueHne HMIMHAPA (MapaieIbHOe OCHOBAHHUIO U OCH). TP 2.4.23.30
PazBepTka mmimHIpa. CTT
Tema 7.11. IIpaktuyeckoe 3ansatue | Coaep:kaHue y4eOHOro MaTepuasia
Nol6 «{ummaapy. [Tpaktuueckoe 3anstue Nel6 o reme «{umuumapy. JIP 2.,4,23,30
Tema 7.12. Konyc, ero Copepxanue yueOHOro MaTepuasa
COCTaBJISIIOLIHE. Konyc u ero snementsl. CeueHne koHyca (mapauieIbHOE OCHOBAHUIO U IPOXOJISIIEe
yepes3 BEpIINHY), KOHnYecKue ceueHus. Pa3BepTka koHyca. Y cedeHHbIH KOHYC. Ero JIP 2,4,23,30
oOpa3yromias 1 BbicoTa. CeueHne yceueHHOro KOHyca.
Tema 7.13. [IpakTnueckoe 3aHsATHE IIpojeccrnonaIbHO—OPHEHTHPOBAHHOE COAEPKAHUE
Nel7 «Konycy. ITpakTnueckoe 3ansTue Nel7 o reme «Konycy. JIP 2,4,23,30
Tema 7.14. lllap u chepa, ux Copaepxxanue y4yeOHOro MaTepuasa
CEYCHMUS. [Tap u cepa. Bzanmuoe pacnonoxenue cepsl u miockoct. CedeHue mapa, chepsl. JIP 2,4,23,30
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Tema 7.15. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa 5 JIP 2.4.23.30
Nol8 «Cdepa, mapy. ITpaktrueckoe 3ansatue Nel8 o reme «Cdepa, mapy. >
Tema 7.16. Ilonsatue 06 ob6wveme | Conep:kaHue y4eGHOT0 MaTepHasa
Tena. [Tonsitue 06 o0beme Tena. O0beM Kyda U MPSIMOYTOIBHOTO Napaienenunena. Oobem OK 02
npu3MBbl U IIHHAPA. OTHOLIEHHE 00bEMOB TIOTOOHBIX Tell. | eOMETpUYECKUI CMBICI 2 P 2.4.23.30
onpenenutens 3-ro nopsaka. OobeMbl mupamMuasl 1 Konyca. Oobem mapa. [lnomanu >
noBepxHocTel Ten. OObeMbl U III0NIaIM TOBEPXHOCTEH MOT0OOHBIX TEJ.
Tema 7.17. [IpakTuueckoe 3aHsTHE IIpodeccnoHaIbHO—OPUEHTHPOBAHHOE COlEPKAHME 5 JIP 2.4.23.30
Nel9 «O06BembI T, [Tpaktuueckoe 3anstue Nel9 no reme «OOBEMBI TE». T
Tema 7.18. KomOunammu IIpodeccnonaIbHO—OPUEHTHPOBAHHOE COAEPKAHME
MHOTOTPaHHUKOB U TE€JI BPaICHUSI. Komb6unanuu reomerpuueckux tei. Mcnonb3oBanne KOMOMHALMM MHOTOTPAaHHUKOB U 9
TEeJI BpallleHHUs B IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1auax. [ 'eoMmeTpruieckue KoMOMHAIIUN JIP 2,4,23,30
Ha MPAKTUKE.
Tema 7.19. Pemenue 3amau. Copnepixanue y4eOHOro MaTepuasa 5
MHororpanHuku ¥ Tena BpamieHus. | O0beMbl U IIIOIIA U TOBEPXHOCTH MHOTOI'PaHHUKOB U TEJl BpalllEHUSI. JIP 2,4,23,30
Pasnen 8. IlepBooOpasnasi pyHKUMU, ee IPUMEHEHUE 23
Tema 8.1. IlepBooOpa3Has GpyHkuuu. | Comep:kaHue yuedOHOT0 MaTepHasa
3aaya 0 BOCCTaHOBJICHUH 3aKOHA JABM)KEHHUS 110 U3BECTHOM cKopocTH. [loHsTHE
UHTErprupoBaHus. O3HaKOMIIEHHE C TIOHATHEM HHTErpaa 1 nepBooOpa3Hoi A
¢yukun y=f(x). Pemenue 3agau Ha cBsi3b IEPBOOOPA3HOM U €€ IPOU3BOJHOM, 2 TIP 2.4.23 30
BBIYHUCIIEHHE NTEPBOOOPa3HOM U1 naHHOM (yHkimu. Tabnuna dopmyn aiis P
HaXO0X/1eHUs NepBooOpa3HbIX. M3yueHune npaBusia BEIYUCIEHUS IEPBOOOPA3HOM.
ITpaBuia HaX0XKJI€HHUs NEPBOOOPA3HBIX.
Tema 8.2. [IpakTiueckoe 3aHsATHE Copaepxxanue ydyeOHOIro MaTepuasa 5
Ne20 «ITepBooOpazHas». ITpaktryeckoe 3anstue Ne20 no teme «IlepBooOpasHasi». JIP 2,4,23,30
Tema 8.3. [lnomanp Conep:xxanue yueOHOro MaTepuaJia
KPUBOJIMHENHOW Tpaneuny. 3anaqu, MPUBOISALINE K MIOHATHUIO ONPEIEIIEHHOTO UHTErpajia — O BHIYMCIEHUT
IJIOIIA M KPUBOJIMHENHON Tpanenny, o epeMenieHny Touku. [lonstue 2 TIP 2.4.23 30
orpeneNI€HHOro uHTerpaia. ['eoMeTpuueckuil ¥ pU3MUECKUI CMBICT OIPEIEICHHOTO T
uHTerpana. ®opmyna Hetotona — JleiOnuna.
Tema 8.4. Heonpenenenuslii u Copepxxanue yueOHOro MmaTepuasa 5 TIP 2.4.23 30
ONPEJIETICHHBIN HHTETPAJIbL. IloHsiTHE HEONPEIEIEHHOT O UHTErpaJa. P
Tema 8.5. [IpakTuueckoe 3aHsTHE Copnepxxanue yueOHOIro MaTepuaJa 2 JIP 2,4,23,30
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Ne21 «Heonpenenennsiii unrerpany. | Ilpakruueckoe 3anstue Ne21 no teme «HeonpeneneHHblil HHTErpanm.
Tema 8.6. [Tousitue 06 Coaep:xxanue yueOHOIro MaTepHuaJia
OIIpEIEIEHHOM UHTETpajie KaKk ["'eomeTpryecKuii CMBICI OIIPEIEIEHHOIO UHTETpala. 2
IJIOIIaAN KPUBOJIUHEHHOMN JIP 2,4,23,30
Tpaneuuy.
Tema 8.7. IIpakTiueckoe 3aHsATHE Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
Ne22 «OmnipeneneHHbIi HHTETPAI. ITpakTnueckoe 3ansTue Ne2?2 no reme «OnpeesIeHHbII HHTErpai. P
Tema 8.8. Onpenenennslii unterpan | Coaep:kanue y4edOHOro MaTepHajia
B KHU3HU. ['eomeTpuueckuii cMbica onpeaeaeHHoOro uurerpaina. @opmyna Hetotona - JleiioHuna.
Pemenue 3a/1a4 Ha MPUMCHEHHUE WHTETPAJIA JUTS BBIYUCICHUS (DU3MUCCKUX BEIIUIUH U 2 JIP 2,4,23,30
wiomazae. Ileppoodpasnas Gpynkiuu. [IpaBuna Haxoxaenus neppooOpasHbix. Ee
IPUMEHEHUE.
Tema 8.9. [IpakTiueckoe 3aHsTHE IIpodeccnonanbHO—OPHEHTHPOBAHHOE COJePKAHME 2 TIP 2.4.23 30
No23 «nTerpan u ero IIpaktuueckoe 3anstue Ne23 no reme «MHTErpai v €ero NPUMEHEHHEY. >
[IPUMEHEHUE. CamocrosiTeibHas padora Ne/ 5 IP 2.4.23 30
CocraBiieHHe CIIPaBOYHOro Marepuana no reMe «Murerpamn. >
Pa3nen 9. Crenenn u kopuu. CreneHHass pyHKIUSA 19
Tema 9.1. Crenennas QyHkius, ee Conep:xxanue yueOHOro MaTepuaJia
CBOKCTBA. IloHATHE KOPHSA N-OM CTENEHU U3 ACUCTBUTENBHOrO yucna. OyHKUUH Yy = VX ux 2 JIP 2.4.23.30
cBoiicTBa 1 rpaduku. CBONCTBA KOPHS N-OM CTEIEHH. T
Tema 9.2. IIpeoOpazoBaHue Copepxanue yueOHOro MmaTrepmuasa
BBIPA)KEHMI C KOPHAMH N-0i1 [TpeoOpa3zoBanre UpPALIIOHATIBHBIX BBIPAKEHUMH. 2
CTCIICHI JIP 2,4,23,30
Tema 9.3. ITlpakTrueckoe 3aHsATHE Copaepxxanue ydyeOHOIro MaTepuasa 5
No24 «Pagukanb». IIpaktuueckoe 3anstue Ne24 no reme «Pagukaiby. JIP 2,4,23,30
Tema 9.4. CpoiicTBa cTeneHu ¢ Copaepxxanue y4yeOHOIro MaTepuasa
panMoHaNbHBIM U JeicTBUTENbHBIM | [IoHSTHE cTeneHH ¢ 100bIM pallMOHANbHBIM MoKa3aTeneM. CTeneHHble QyHKIUH, UX 2 TP 2.4.23 30
IOKAa3aTeNIsIMU. CBOICTBa U rpaduKH. >
Tema 9.5. Pemenue Copepxxanue yueOHOro MmaTepuasa
UPPalMOHATIBHBIX YpaBHEHU U PaBHOCHIIBHOCTH HppALIMOHANIBHBIX YPAaBHEHUHN U HEPABEHCTB. METO/IbI UX pelIeHUs. 2 TP 2.4.23 30
27 b

HCPAaBCHCTB.

Penienne uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB.
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Tema 9.6. Crenenu u KopHH. Copepxxanue yueOHOIro MaTepuasa
Crenennast GyHKIHS. Onpenenenne crerneHHoN QyHKIMH. VIcnonb30BaHue €€ CBOMCTB MPU PEIICHUH 2 JIP 2.4.23 30
ypaBHCHHUI U HEPABCHCTB. T
Tema 9.7. IlpakTuueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia 2
No25 «CrerneHu U KOpHU». IIpaktuueckoe 3anstue Ne25 no reMe «CTEIEHH U KOPHUY. JIP 2,4,23,30
CamocrosiTejibHas padoTa Ne8 5
CocraBieHHe CIpaBOYHOI0 MaTepuaia 1o teme « CTeneHu U KOpHUY.
Pasznea 10. [loka3arenbHas pyHKUMS 17
Tema 10.1. IToxazarenbHas Copaepxxanue yuyeOHOIro MaTepuasa
¢byHKLUs, ee CBOWCTBA. CreneHb ¢ IpOU3BOJIBHBIM JIEHCTBUTENIBHBIM NOKa3aTeneM. OnpeneneHue
NoKa3aTeabHON (PYHKIUH, ee CBOICTBa U rpaduk. 3HAKOMCTBO C MPUMEHEHUEM 2
noka3zareiabHON QyHKIuM. Perienue nokaszaTenbHbIX ypaBHEHHH (QyHKIIMOHAIBHO- JIP 2,4,23,30
rpad)uIecKUM METOJIOM.
Tema 10.2. IIpaktnueckoe 3ansatue | Conep:kanue yueOHOro MaTepuasia 9 TP 2.4.23 30
Ne26 «Iloka3zarenbHast GYHKIHUS. [Tpaktudeckoe 3ansTue Ne26 no teme «llokazaTensHas QyHKIUS. >
Tema 10.3. Pemenue Coaep:xxanue yueOHOro MaTepuaJia
ITOKA3aTEeNbHBIX YPABHEHUHN U Pemenne nokasarenbHbIX ypaBHEHUI METOIOM YPaBHUBAHUS [T0OKA3aTEJIEH, METOAOM
HEPABEHCTB. BBEJICHUSI HOBOI NepeMeHHOH, (PyHKIIMOHAIbHO-TpaduIeckuM MeTo1oM. Perienue 2 TIP 2.4.23.30
MOKa3aTelbHbIX HepaBeHCTB. CHCTEMBbI IOKa3aTeIbHBIX ypaBHeHHH. Pemenue cucrem >
NIOKA3aTeNbHbIX YPABHEHHH.
Tema 10.4. Pemenue 3a1au. Copepxanue yueOHOro MmaTrepmuasa
[TokazarenbHast pyHKIHS. Pemenne nokasarenbHbpIX ypaBHEHUN METOJIOM YPaBHUBAHUS ITOKA3ATENEN U METOIOM 2 JIP 2.4.23.30
BBEJICHUS] HOBOM NIEPEMEHHOM. Penienne nokasarenbHbIX HEPABEHCTB. T
Tema 10.5. Ilpaktuueckoe 3anarue | Coaep:kaHue yueOHOro MaTepuasa 2 JIP 2.4.23.30
Ne27 «Iloka3zarenbHble ypaBHeHUs». | IIpaktnueckoe 3anstre Ne27 no teme «llokazarenbHble ypaBHEHUS Y. CT
Tema 10.6. IIpaktnueckoe 3ansatue | Coaep:kanue yueOHOro MaTepuasia 2 JIP 2.4.23.30
Ne28 «Iloka3zarenbpHble ITpakTueckoe 3ansaTue Ne28 o reme «Iloka3arenbHble HEpaBEHCTBAY. CTT
HEPaBEHCTBAY. CamocTosiTeibHasi padora Ne9 5 JIP 2.4.23.30
CocraBieHue cpaBoyHoro marepuaia no teme «llokazatenbHast QyHKIHSY. CTT
Paszpnen 11. Jlorapu¢gmsl. Jlorapupmudeckas pyHkuus 27
Tema 11.1. Jlorapudm yncna. Copnepxxanue yueOHOro MaTepuaJa 2
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Jlorapudm uncna. JlecaTHUHBIA U HATYpaJIbHBIN JIOTapH (MBI, YHUCITIO €. JIP 2,4,23,30

Tema 11.2. CgpoiictBa norapudmon. | Coaep:kaHue y4eOHOT0o MaTepHajia

Omnepanus gorapupMHUPOBAHUS. Cgoiicta norapudmon. Onepanus jorapuGMupoBaHusl. JIP 2,4,23,30

Tema 11.3. Jlorapudmuueckas Conep:kanue y4eOHOT0 MaTepuaJia

(GyHKIIMS, ee CBOWCTBA. Jlorapugmuueckas QyHKIIUS U €€ CBOHCTBA. JIP 2,4,23,30

Tema 11.4. Ilpaktuueckoe 3ausitue | Coaep:kaHue y4eOHOr0o MaTepHajia

Ne29 «I'paduku norapudmuueckux | [Ipakruueckoe 3anstre Ne29 mo teme «I paduku gorapudmMudeckux QyHKIHIL. TIP 2.4.23 30

GyHKIUI. T

Tema 11.5. Pemenue Copepxanue yueOHOTro MaTepuasa

Jorapu(pMUUECKUX YpaBHEHUN U [TonsiTue norapupmmuyueckoro ypasHeHus. Onepanus OTeHIUPOBaHUsA. TpH OCHOBHBIX

HEPABEHCTB. METO/Ia PEeUICHHUS JIOTapu(PMUUIECKIX YpaBHEHUH: (PYHKIIMOHAIBHO-TpaUIecKuid, TP 2.4.23 30
METO/ MOTEHIMPOBAaHUS, METOJ BBEICHUS HOBOI nepeMeHHol. Jlorapupmuueckue T
HEPABEHCTBA.

Tema 11.6. Cucremsl Copepxanue yueOHOIro MaTepuasa

Jorapu(pMUUECKUX YpaBHECHHH. ANropuUTM pelleHHs CUCTEMB] YpaBHEHUNH. PaBHOCHIIBHOCTB JIorapu(MUYecKux IP 2.4.23.30
ypaBHCHHUI U HEPABEHCTB. T

Tema 11.7. Ilpaktnueckoe 3ansatue | Coaep:kanue yueOHOro MaTepuasia

Ne30 «JIorapudpmuueckne [TpakTrueckoe 3ansaTue Ne30 o reme «Jlorapupmuueckre ypaBHEHUS. JIP 2,4,23,30

YPaBHEHUSD.

Tema 11.8. IIpaktnueckoe 3ansatue | Coaep:kanue yueOHOro MaTepuasia

Ne31 «Jlorapudpmuyeckue [Tpaktnyeckoe 3anstue Ne31 no teme «Jlorapupmudeckne HepaBeHCTBAY. JIP 2,4,23,30

HEPABEHCTBAY.

Tema 11.9. Jlorapudmsl B npupone | IlpodeccnonabHO—OPHEHTHPOBAHHOE COAEP:KaAHTE OK 01

Y TEXHHKE. [Tpumenenue norapudma. Jlorapupmuueckas cnupaiib B mpupoje. Ee JIP 2.4.23.30
MaTEMaTHYECKHUE CBOMCTBA. T

Tema 11.10. Pemenue 3agau. Copaepxxanue ydyeOHOro MaTepuasa

Jlorapugmsl. Jlorapupmuueckas Jlorapugmuueckas GpyHkuus. Pemnenne npocteimmx gorapuMUUECKX ypaBHEHUH. JIP 2,4,23,30

byHKIHS.

Tema 11.11. IIpaktrueckoe 3anstue | [IpodeccnoHaIbHO—OPUEHTHPOBAHHOE CO/IePKAHUE JIP 2.4.23.30

529,

Ne32 «Jlorapudmbi». [TpakTueckoe 3anstue Ne32 no reme «Jlorapudmen.

CamocrosiTeibHasi padora NelO JIP 2,4.23.30

CocraBrieHue CIpaBOYHOr0 MaTtepuana o teme «Jlorapudmoiy.
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Pazgen 12. MHoskecTBa. DjieMeHThI TeopuH rpados 15
Tema 12.1. MuoxectBa. Onepanun | Conep:kanue yueOHOro MaTepuajia
C MHOJKECTBAMH. [Tousitue MmuoxectBa. [logmuoxkectBo. Oneparuu ¢ MHOKecTBaMu. Oniepaniuu ¢ 2 P 2.4.23.30
MHOK€eCTBaMU. Perienue npuknaaHeixX 3aiad. >
Tema 12.2. [IpakTudeckoe 3aHsATHE IIpodeccnoHaIbHO—OPUEHTHPOBAHHOE COlEPKAHME
No33 «MHOKECTBAY. [Ipaktuueckoe 3anstue Ne33 o reme «MHOXKECTBaAY. 2 JIP 2,4,23.30
Tema 12.3. I'padsr. Conep:xanue yueOHOIro MaTepuaJia 5
ITonsitue rpada. CBsa3HbIM rpad, AepeBo, UK Ipad Ha MIIOCKOCTH. JIP 2,4,23,30
Tema 12.4. Pemenue 3anau. Coaep:xanue yueOHOro MaTepuaJia
MHoKecTBa, Tpadbl K UX Onepanuu ¢ MHO)KecTBamMH. OINKcaHue pealbHbIX CUTYAIHi ¢ TOMOIIbI0 MHOYKECTB. 2 JIPI_;IZ 22;:’ 30
NpUMeHeHMe. [Tpumenenue rpadoB K PEHICHUIO 3a/ad. TreDs
Tema 12.5. [IpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
Ne34 «I'padwi». [Tpaktuueckoe 3anstue Ne34 o reme «I'padbi». >
CamocrosiTeibHas padora Nell 5 TP 2.4.23.30
CocraBieHne cipaBOYHOTr0 Marepuaia o reme « Muoxxectsa. ['paduiy. >
Pa3nes 13. J1eMeHThl KOMOMHATOPUKH, CTATHCTHKH M TEOPHH BEPOATHOCTEH 25
Tema 13.1. OcHOBHBIE OHATHUS Copepxanue yueOHOro MmaTepuasa OK 05
KOMOHWHATOPHKH. [lepecTaHOBKH, pa3MeIICHUs], COUCTAHUSI. 2 JIP 2,4,23,30
Tema 13.2. [Ipaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Ne35 «IlepecranoBky, pasmemenns, | lIpakTuyieckoe 3aHsTHe Ne35 mo teme «llepecTaHOBKH, pa3MEIICHHS], COYCTAHUS». 2 K 1.2
JIP 2,4,23,30
COUYETaHUSI».
Tema 13.3. CobOpbiTue, BeposiTHOCT, | Coaep:kaHue yueOHOT0 MaTepuasia
cobbITHs. Cloxkenne 1 yMHOxenne | COBMECTHBIC M HECOBMECTHBIC COOBITHSI. T€OpeMbI 0 BEPOSITHOCTU CYMMbI COOBITHIA. 2 OK 07
BepOSTHOCTEH. VYcnoBHas BEpOSITHOCTh. 3aBUCUMbBIC U HE3aBUCUMBIE COOBITHS. Teopembl 0 JIP 2,4,23,30
BEPOSATHOCTH MPOU3BEICHUS COOBITHIA.
Tema 13.4. BeposiTHOCTE B Conep:xanue yueOHOro MaTepuaJia
npo(ecCHOHANTBHBIX 3a1a4ax. OTHOocUTeIbHASI YACTOTA COOBITHS, CBOMCTBO €€ YCTOMYUBOCTH. CTaTUCTHYECKOE 2 OK 01
onpeneneHue BeposTHOCTH. OleHKa BEPOSITHOCTH COOBITHS. JIP 2,4,23,30
Tema 13.5. IIpaktuueckoe 3anatue | IIpodeccnonHanbHO—OPHEHTHPOBAHHOE COECP/KAHME ) JIP 2.4.23.30
27 b

Ne36 «Teopust BeposiTHOCTEI .

[TpakTrueckoe 3ansatue Ned6 no reme «Teopus BEpOSITHOCTEN.
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Tema 13.6. JluckperHas cinyyaiiHas | Coaep:kaHue y4eOHOro MaTepuasa
BEJIMYHMHA, 3aKOH ee pacipesieiienns. | BAIbI CydaiHbIX BenuauH. OnpeseseHre AUCKPETHOM CITy4aiiHON BEINYNHBL. 3aKOH 2 IP 2.4.23.30
pacrpeeneHus JUCKPETHOM CIIy4YallHOW BEJIMYKMHBI. E€ 4nCIIOBbIE XapaKTEPUCTUKH. 7T
Tema 13.7. 3agauu maremaruueckoil | IIpodeccuoHaIbHO—OPHEHTHPOBAHHOE COIEPKAHME
CTATUCTHUKHU. Bapuauuonnsiit psig. [lonuron yactot u ructorpamma. CTaTUCTUYECKUE
XapaKTEePUCTUKHU psijia Habr01aeMbIX TaHHBIX. [lepBrudHas 00paboTka CTaTHCTUYECKHUX 2 JIP 2,4,23,30
naHHbIX. ['paduyeckoe ux npencrasienue. HaxoxaeHne cpeiHuX XapaKTEepUCTHK,
Habmo1aeMbIX JaHHbIX. CocTaBiieHre TaOIuI] M JuarpamMm Ha MpaKTHKE.
Tema 13.8. [IpakTuueckoe 3ansTHE IIpodeccnoHaAIbLHO—OPHEHTHPOBAHHOE COACPKAHME
No37 «MaTemaTuyeckast [Ipaktuueckoe 3anstue Ne37 no reMe «MaTemaTuyeckast CTAaTUCTUKAY. 2 OK 03
JIP 2,4,23,30
CTaTUCTHKAY.
Tema 13.9. Pemenue 3amau. Coaep:xxanue yueOHOro MaTepuaJia
DneMeHTbl KOMOMHATOPUKH, OnemeHTbl KOMOUHATOpUKU. COOBITHE, BEPOSITHOCTH COOBITUS. Cl10XKEHHUE U 2 TIP 2.4.23 30
CTATUCTUKU U TEOPUH BEPOATHOCTEH. | YMHOKEHUE BEPOSITHOCTEH. P
Tema 13.10. IIpaktnueckoe 3anstue | Conep:kaHue y4eGHOr0 MaTepHuasa 2 IP 2.4.23.30
Ne38 «KomOuHaTopuka u Teopus [TpakTnueckoe 3austue Ne38 mo reme «KoMOMHATOpPUKA U TEOPHS BEPOSITHOCTEIN. 7T
BEPOATHOCTEW. CamocrosiTeibHasi padora Nel?
CocrapneHue cipaBoyHoOro mMarepuaia mno reme «Kombunaropuka. Teopus 5 JIP 2,4,23,30
BEPOSITHOCTEIN .
Pa3nes 14. YpaBHeHHs 1 HEpaBEeHCTBA 23
Tema 14.1. PaBHOCHIIBHOCTB Conep:xxanue yueOHOro MaTepuaJia
ypaBHEHHi I HEPABEHCTB. PaBHOCWIIBHOCTB ypaBHEHMI 1 HepaBeHCTB. OnpeneneHus. OCHOBHBIE TEOPEMBI
PaBHOCHJIBHBIX NIEPEX0JIaX B YPAaBHEHUSIX U HepaBeHCTBaX. O0IIKe METO bl pelieHus 2
YpaBHEHUM: TIEPEXO0JI OT paBEeHCTBA (PYHKIIMI K paBEHCTBY apryMEHTOB IS JIP 2,4,23,30
MOHOTOHHBIX (DYHKLHIH, METO/ pa3oKEHUsI HAa MHOKHUTEIN, METO/1 BBE/IEHUSI HOBOM
NepeMeHHOH, PyHKIIMOHATbHO-TpaQUUECKU METOI.
Tema 14.2. I'paduueckuit metos Conep:xanue yueOHOro MaTepuaJia
peleHus ypaBHeHHﬁ, HEPABEHCTB. OO01He METOIBI peliCHus HCPABCHCTB: ICPEXOJ OT CPABHCHUA 3HAUYCHUU (I)yHKL[I/Iﬁ K
CPaBHEHMIO 3HAYEHUI apTryMEHTOB JJIi MOHOTOHHBIX (DYHKIUN, METO HHTEPBAJIOB, 2 TP 2.4.23 30
4,23,

¢byHKuMOHaIBHO-Tpaduueckuii MeTo. ['paduueckuit MeTol perieHus: ypaBHEHUH U
HEPaBEHCTB.
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Tema 14.3. [Ipaktuueckoe 3ansatue | [IpodeccnoHaIbHO—OPUEHTHPOBAHHOE CO/IeP:KAHUE
Ne39 «Pemienne ypaBHEHHMI. [IpakTuueckoe 3ansatue Ne39 no teme «PemieHue ypaBHEHUN». 2 P 2,4,23,30
Tema 14.4. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Ne4( «Penrenye HEPaBEHCTBY. IIpakTnueckoe 3ausatue Ne4( no reme «PenieHue HEpaBEHCTBY. 2 P 2,4,23,30
Tema 14.5. YpaBHeHus u Conep:kanue y4eOHOT0 MaTepuaJia
HEPABEHCTBA C MOJYJIEM. Omnpenenenue monyisa. Packpeitue Monyiis o onpenenenuto. [Ipocreiimme ypaBHeHus
U HepaBeHCTBa ¢ MofyJeM. [IpuMeHeHre paBHOCUIIBHBIX IEPEXOI0B B OIMPEIEICHHbBIX 2 TP 2.4.23 30
TUIIAX YPaBHEHUI U HEPABEHCTB C MOAYJIEM. 3HAKOMCTBO ¢ napameTpoM. [Ipocreiimue P
YpaBHEHHUS U HEPABEHCTBA C MapaMeTPOM.
Tema 14.6. [IpakTuueckoe 3ansTHE Coaep:xanue yueOHOro MaTepuaJia
Ne41 «ITapameTpbi». [Tpaktuueckoe 3ausatue Ne41 mo reme «[lapameTpbi». 3 JIP 2,4,23.30
Tema 14.7. CocraBnenue u penieaue | [IpodeccuonaibHO—OpHEeHTHPOBAHHOE COEPKAHHE
IpodeCCHOHATBHBIX 3a1a4 C Pemnenne TekCcTOBBIX 3a/1a4 TPOPECCHOHATBHOTO COICPIKAHUSL. 2
. JIP 2,4,23,30
MIOMOUIbIO YpaBHEHUI.
Tema 14.8. Pemenue 3anau. Coaep:xanue yueOHOIro MaTepuaJia
VYpaBHEHHS H HEPABEHCTBA. OO61re MeToIbI peleHusl ypaBHEHU. Y paBHEHHs U HEPABEHCTBA C MOAYJIEM U C 2 JIP 2,4,23,30
napaMeTpami.
Tema 14.9. O600menne u Copnepxanue yueOHOIro MaTepuasa 2 JIP 2.4.23.30
CHCTEMATH3ALUS 3HAHMUIA. O6o006menue u cucreMarusanus 3Hannii. [logsenenue uroros 3a Il cemectp. 7T
CamocrosiTeibHasi padota Nel3 4 JIP 2.4.23.30
CocTaBiieHHe CIPaBOYHOI0 MaTepuasa 1o TeMe «YpaBHEHHs 1 HEPAaBEHCTBAY. CTT
IIpomexyTouyHas aTTecTANMA 30
Bcero: 253
IMpomexyTounas arrecTanus: 3a4er ¢ ouenkoii (I cemecmp)
IIpoMeskyTouHasi aTTecTalusi: NUcbMeHHbIH 3k3amen (11 cemecmp)
Hror 340
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IIPE/IMETA

3.1 TpeGoBaHusi K MUHMMAJILHOMY MAaTEePUAJTbHO—TEXHUYECKOMY 00ecreyeHn o

Y4eOHbIi mpeMeT pealin3yercs B ydeOHOM KaOMHETe MPUKIATHON MAaTeMATHUKH.

OO6opynoBaHue yueOHOTO KaOHWHEeTAa:

— M0CaZ0YHbIE MECTA MO KOJIMYECTBY 0OYJaIOLIHXCS;

- pabouee MecTo MpenoaBaTes;

- METOJIMYECKUE MaTepHalIbl 110 AUCLHUILINHE;

Texnuueckue cpeiacTBa oO0yyeHHs paboyero Mecrta IpenojaBaTelii:  KOMIIBIOTEPHOE
000pyZ0BaHUE, KOTOPOE JOJDKHO COOTBETCTBOBATH COBPEMEHHBIM TpPEeOOBAaHUSM O€30MaCHOCTH H
HaAEKHOCTH, MPEAYCMATPUBATh BO3MOXHOCTh MHOTO(YHKIIMOHAJIBLHOTO MCIIOJNB30BaHMs KaOMHETa, C
LENBI0 W3YYCHHsSI COOTBETCTBYIONICH IUCHMIUIMHBI, MYJIbTHUMEAMKHHOE O0OpyAOoBaHUE (TIPOEKTOp M
MIPOEKIIMOHHBINA PKpaH UM UHTEPaKTUBHAsS JOCKA), IOKAIbHAsI CeTh C BBIXOJIOM B Internet.

HaumeHoBaHue cHenuMagbHOrO TIOMEIICHUS: TIOMEIIEHHE JUIS CaMOCTOATENbHON paboThl,
YuranpHeli 3a1. OCHAIIEHHOCTh: pabodee MecTo, KOMIbIOTEp (HOYTOYK) € AOCTYyNoM K ceTu «HTepHeT»
u OUOC.

HaumeHoBaHue crelalbHOTO MOMEIICHUS: yueOHasi ayAUTOPUsS IS TPOBEACHUS MPAKTUYECKUX
3aHATUN, TPYNNOBBIX KOHCYNbTALUNA, WHIUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJIA,
MPOMEXYTOUHOM aTTecTauuu, Yd4eOHas ayAUTOPHH, OCHAIIEHHbIE OOOpPYJAOBaHHWEM U TEXHHUYECKHUMHU
cpeactBamu oOyuenus. OcHameHHOCTh: KomrmekT ydeOHOM wMebenn, HOYTOYK, TNPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUINHBIA TPOEKTOP U IKPaH).

IlepeyeHb JTHIIEH3NOHHOTO M CBOOOHO PACIPOCTPAHSEMOr0 POrPAMMHOI0 o0ecreYeHns :

Microsoft Office 2010 Professional Plus (ITaker mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64—bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucsl 211OC OpUIIC

AutoCAD

KOMITAC-3D

IIpu u3yvyeHun IMCHUILIHHBI B (popMaTe 3J1eKTPOHHOI0 00y4yeHus ¢ ucnoan3zosanuem 10T

HeorpanuuenHass BO3MOXXHOCTb JlocTymna oOyuatomierocss k OMOC u3 moboit Touku, B KOTOPOH
UMeeTcsl JOCTyln K HH(OPMallMOHHO—TEIeKOMMYHHUKAalMOHHON cetu «MHTepHer» (manmee — ceThb
«MHTEpHET»), KaK Ha TEPPUTOPUU OPTaHU3ALMH, TaK U BHE €e.

Hoctyn x cuctemam BuaeokoHdpepeHrcBsazu DNOC (MmoOumbHast U IEKCTOMHAS BEPCUU WIIH KE
BEO—KJIMEHT).

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NPOrpaMmMbl

Jns peanuzauuu mporpamMmbl OMOIMOTEUHBIN (DOHI 00pa30BaTENbHON OpraHU3alluu J10JIKEH
UMETh MeYaTHbIe U/WIH 3JEKTPOHHbIE 00pa3oBaTeIbHble U HH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH1yeMble
U1 UCIIOJIB30BaHUs B 00pa30BaTEIbHOM IIPOLECCE.

ITepeyenb pexkoMeHayeMbIX Y4eOHBIX M3JAHUMH, AONOJHUTEJbHOH JuTeparypbl UHTEpHET—
pecypcoB, 6a3bl JaHHBIX OH0IMOTEYHOrO (hoHAA:

OcHOBHBIC HCTOYHHMKH:

1. Mopakosuu A.I'. MaremaTuka: anredpa ¥ Hayajlla MaTeMaTHYECKOrO aHajin3a, T€OMETpUs.
Anrebpa u Hauvana marematuyeckoro aHanmsza 10— 11 kmaccel: yuyeOHUK i 00111€00pa30BaTENIbHbBIX
opranu3aiuii: 6a3oBbiii yposenb: B 2 4. U. 1/ A.I'. Mopakosuy, I1.B. CemenoB, —11—e u3s., crep. — M.:
MmuemosuHa, 2022. — 448c.

2. MopakoBuu A.I'. Maremaruka: anrebpa ¥ Hayajla MaTeMaTHYeCKOTO aHajn3a, TeOMEeTpusl.
Anrebpa u Havasia MaTemarudeckoro anammza 10— 11 kmaccel: ydeOHMK Ansi 00rieoOpa3oBaTeIbHbBIX
opranu3zanuii: 6a3oblii yposenb: B 2 4. Y. 2 / [A.I'. Mopakosuu u ap.]; nox pea. A.I'. MopakoBuya. —
11-e u3n., crep. — M.: MHemo3uHa, 2022. — 271c.
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JlonoJTHUTeIbHbIe HCTOYHMKH (U151 BHITIOJTHEHUSI BHEAYIUTOPHON CAMOCTOSITEIILHON pabOTHhI):
3 bammako, M. U., Maremaruka. Ilpaktukym : ydeOHO-mpakTHueckoe mocoome / M. U.

bammaxkos, C. b. Dutnna. — Mocksa : KaoPyc, 2023. — 294 c. — ISBN 978-5-406-10588-7. — URL.:
https://book.ru/book/945228

4 Cepmpix, W. 10., Huckpernas Mmartemarwka : ydebnoe mocobme / M. 0. Cempix, 1O. Bb.

I'peGenmukoB. — MockBa : KnoPyc, 2022. — 329 c¢. — ISBN 978-5-406-09534-8. — URL.:
https://book.ru/book/943182

N

>

Ilepuoguyeckne U3IaHuA:
Hayka u xu3Hb

Ponuna

DKOHOMMKA KEJIE3HBIX JOPOT

Ilepedyensb npodeccuoHaAIBLHBIX 023 TaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:
OnektpoHHass uWHpopMaIMoHHas oOpa3oBarenbHas cpena OpUIIC. — Pexum poctyma:
http://mindload.ru/

CIIC «Koucynbrant [Tmtoc» — Pexxum goctyma: http://www.consultant.ru/

OBC YueOHO-METOAMYECKOTO LIEHTPa M0 00pa30BaHUIO HA JKEIIE3HOIOPOKHOM TpaHcnopte (Db
YMII XKT) — Pesxum mocryma: https://umczdt.ru/

OBbC u3narenscTBa «Jlanb»— Pesxum mocryma: https://e.lanbook.com/

3BbC BOOK.RU- Pexum pocryma: https://www.book.ru/
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEJIMETA

KonTtpons u  oneHka

pe3yNbTaToB

OCBOCHHA

yu4eOHOro mpeaMeTa  OCYIIECTBISETCS

MpEenoiaBaTesieM B MPOLIECCe MPOBEACHUS MPAKTUYECKUX 3aHATUM, TECTUPOBAHUS, a TAKKE BBHIOTHEHUS
oOyuarolUMuUCs UHIUBUYaIbHBIX 3a1anuil. [IpomexxyTounas arrecramnus B ¢popme 3ayera ¢ oreHKoit (|
ceMecTp) u nuchMeHHOTo 3k3amena (Il cemectp).

Oo6mue komnerenuuu (OK), 1u4HOCTHBIE

Tun ouneHoYHBIX

pe3yabtatsl (JIP) Pasnen/Tema MeponpUusTHIA
OK 01. Bwibupats cmocobsl pemenusi | P4, Tema 4.8, TectupoBanue
3a/1a4 npodeccuonansHoii | P6, Tema 6.6 VYerHblit onpoc
NEeATENbHOCTHU MPUMEHUTEITBHO kK | P7, Tema 7.6
pa3IM4YHBIM KOHTEKCTaM P11, Tema 11.9
JIP 2,4,23.30

OK 02. Mcnonbs30BaTh COBPEMEHHBIE
Cpe/ICTBa IMOUCKa, aHallu3a U
MHTEepHpeTanuyu HHPOpMaluu, U
nH(OPMALIMOHHBIE TEXHOJIIOTUU IS
BBITIOJIHEHUS 33]71a4 MPO(eCCUOHATBHOM
JeSITeNIbHOCTH

JIP 2,4,23,30

P7, Tema 7.16

TectupoBanue
YcTHBIN onpoc

OK 03. IlinanupoBath U peaan30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JUYHOCTHOE Pa3BHUTHE,
NPEINPUHIMATENBCKYIO IEATEIILHOCTD B
npodeccuoHanbHOU chepe,
WCIOJIb30BATh 3HAHMS 110 IPABOBOU U
(UHAHCOBOW TPAMOTHOCTH B PA3JIUYHBIX
KU3HEHHBIX CUTYaIHSIX

JIP 2,4,23,30

P13, Tema 13.8

TectupoBanue

YcTHbIM onpoc
Pe3ynbrar BEINOIHEHUS
NPaKTUYECKUX paboT

OK 04. ¢ pexTuBHO
B3alMO/ICIICTBOBATh U pabOTaTh B

KOJUIEKTHBE U KOMaH/E
JIP 2,4,23,30

P2, Tema 2.1

TectupoBanue
VYerHbli onpoc

OK 05. OcyuiecTBisATh yCTHYIO U
MMCbMEHHYI0O KOMMYHHUKAIUIO Ha
rOCyJIapCTBEHHOM sA3bIKe Poccuiickon
denepanuu ¢ yaeToM 0COOCHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

JIP 2,4,23,30

P13, Tema 13.1

TectupoBanue
VYerHbll onpoc

OK 06. ITposiBIsATH TpaXkIaHCKO-
MaTPUOTHYECKYIO MTO3ULIUIO,
JI€MOHCTPHPOBATH OCO3HAHHOE
MIOBE/ICHUE HA OCHOBE TPaJAULIMOHHBIX
POCCHUHCKHX TYyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEMN, B TOM YHCJIE C YUETOM
rapMOHHM3AIUU MEKHAIIMOHATIBHBIX U
MEXPEIUTHO3HBIX OTHOIIEHUH,
MPUMEHSTh CTaHIapThI
AHTUKOPPYNIMOHHOIO IOBEJICHUS

P7, Tema 7.9

TecTtupoBanue

YeTHBIN onpoc
PesynpTrar BEIOIIHEHUS
NPAaKTUYECKUX paboT
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JIP 2,4,23,30

OK 07. ConelicTBOBaTh COXPaHEHUIO P13, Tema 13.3 TectupoBanue
OKpY>Karolleu cpepl, VYcrHblii onpoc
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUA 00 U3MEHEHUU KJIMara,
MIPUHITUITBI OE€PEHKITNBOTO
MPOU3BOJICTBA, Y3 (HEKTUBHO
JIEICTBOBATh B UPE3BbIYaNHBIX

CUTYaIHUsIX

JIP 2,4,23,30

ITK.1.2 O6pabaTeiBaTh MaTEpHAIbI P 13, Tema 13.2 TectupoBanue

re0Je3NYECKNX CHEMOK. YcTHBIM onpoc
PesynbTar BbIONHEHUS
NPAaKTUYECKUX paboT

[1K.2.4 BoIoaaaTh paboThl O P 12, Tema 12.4 TectupoBanue

MPOEKTUPOBAHUIO U CTPOUTEIILCTBY YCTHBIH onpoc

JKCJIC3HBIX JOPOT, 3EMJIAHOIO IMOJIOTHA U
HCKYCCTBCHHBIX COOp}I)KeHI/II‘/‘I.

5. HEPEYEHb UCITIOJIB3YEMbBIX METOJ1OB OBYUEHMUSA
5.1 ITaccuBHBIC: IEKIIUN, TECTUPOBAHUE I10 pa3JelaM.
5.2 AKTHBHbIE H HHTEPAKTHBHbBIE: Keiic — cTaanuu, OpelH—pHUHT.



