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1. TACITIOPT PABOYEM ITPOT'PAMMbBI YYEFHOM JJUCHUTIIJIMHBI (ITPEJIMETA)
OY/n.07I1 MATEMATHUKA

1.1. O6aactp npuMeHeHus padoyeii NpOrpaMmsbl

Pabouass mporpamma yueOHOW mucuumiuHbl (npeamera) OYm.0711 MaremaTtuka sBiseTcs
9acThIO MPOTpamMMbl CpeaHero (momHoro) obmiero obpaszoBanusi mo cnemmanbHocT CIIO 23.02.01
Opranu3zanys NepeBo30K U yIpaBJieHHe Ha TpaHCIopTe (110 BUAAM).

Pa6ouas nmporpamma OY [{r. 0711 MaremaTika MOeT ObITh UCIIOJIb30BaHA B MPodeccrnoHaIbHON
MOJITOTOBKE, NEPENOATOTOBKE U MOBBIIICHUH KBATU(PUKAIIMHN pab0UYHX M0 Ipodeccusim:

17244 TlpuemocaaTauk rpysa u 6araxa.

1.2. Mecrto yueoHoii qucuuminHbl (npeamera) B cTpykrype OIIOII-TIIICC3:

B yueOnpix muranax OIIOII-TITICC3 yuebnas mucuummaa OYIn.07I1 MaremaTuka BXOIUT B
COCTaB OOMmMX 00I1Ie00pa30BaTENbHBIX YUYEOHBIX JUCIHUIUIMH, (POPMUPYEMBIX U3 00s3aTeIbHBIX
npeametHeix obmacreit @I'OC cpennero obmiero obpazoBanus, i cnenuansHocteil CIIO. C yuérom
npoduns ocBauBaeMoOl CHENMATBLHOCTU (TEXHUYECKHI) JaHHAs MUCHUIUIMHA W3ydaeTcsl Yr1yOJeHHO,
peanuzyercs Ha 1 Kypce.

1.3. TIlnanupyembie pe3yJbTATHI OCBOCHHS YUeOHOI JHCHUNINHBI (MpeaMeTa):

1.3.1 Iens yueOHOW MUCIUIUTHHEI (TIpeMeTa) — TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS yU4eOHOU
JTUCIUTLINHEI (TTpeaAMETa).

Pabouas nporpamMmma opueHTHpPOBaHA HA JOCTUKEHHUE CIAEAYIOUINX LETei:

— ¢opMupoBaHUE NpEICTaBIEHUN 00 HIEAX W MeToJaX MaTeMaTHKH; O MaTeMaTHUKe Kak
YHUBEPCAIBHOM SI3bIKE€ HayKH, CPEJCTBE MOJICTUPOBAHUS SIBIICHUN U TIPOLIECCOB;

— OBJIaJICHUE S3BIKOM MaTEMAaTUKHU B YCTHON U MUCHbMEHHOU (popme, MaTeMaTHYeCKHUMU 3HAHUSMU
U yMCHHUSMH, HEOOXOJUMBIMU I HW3YYCHHS [IKOJBHBIX €CTCCTBCHHOHAYUYHBIX JMCIIHUILINH,
MIPOJOIKEHHSI 00pa30BaHuUsl U OCBOSHUS M30PaHHOM CIIEIUAIBHOCTH Ha COBPEMEHHOM YPOBHE;

— pa3BUTHE JIOTUYECKOTO MBIIUICHHUS, QITOPUTMHUYECKON KYJIbTYphI, MHPOCTPAHCTBEHHOIO
BOOOpaKEHHUsI, MATEMATHUYECKOTO MBIIUICHUS] M MHTYUIUU, TBOPUYECKUX CIOCOOHOCTEH, HEOOXOAMMBIX
JUTS. TIPOJIOJDKEHUSI 00pa30BaHUS W JJII CAMOCTOSITCIIbHON JIEeATEIhHOCTH B O0JIACTH MAaTEMAaTHKU W €¢
MIPUIIOKEHUH B OyAyIel npodeccuoHaNbHOMN AeATeIbHOCTH;

— BOCIIUTAHHUE CPEJCTBAMU MATEMATHKH KYJIbTYpPbl JIMYHOCTH Ye€pe3 3HAKOMCTBO C HCTOpUEH
pa3BUTHUA MaTEMaTHKH, BOJIIOIMEH MaTeMaTHUYeCKUX HJIeH; MOHUMaHUs 3HAYMMOCTH MAaT€MaTUKU IS
HayYHO—TEXHHMUYECKOT0 Iporpecca.

Pe3ynbrarel ocBOeHHS Y4eOHOM TUCITUTUTMHBI

B pesynbrare uzydueHuss MaTeMaTUKH Ha MPO(QUIEHOM YPOBHE 00YUYaIOIIUNUCS TOJKEH:

3HATH/IOHUMATH:

— 3HAYCHHE MaTEMaTUYECKOW HAYKM JJIs pelIeHUs 3aj7ad, BO3HUKAIOIIMX B TEOPUHM M MPAKTHUKE;
IIUPOTY U OTPAaHUYCHHOCTh MPHUMEHEHHUS MaTeMaTHYeCKUX METOJOB K aHalu3y U HCCIIEeTOBaHHUIO
MIPOIIECCOB U SIBJICHUI B IPUPOJE U OOIIECTBE;

— 3HAUEHHUE MPAKTHUKU U BOMPOCOB, BO3HUKAIOIIUX B CaMOl MaTeMmaTuke, Al (pOpMHUpPOBAHUS U
Pa3BUTHUSI MaTEMaTUYECKON HAYKU;

— HJIeW PaCIIMpPEHUs] YMCIOBBIX MHOKECTB KakK CMoco0a MOCTPOEHUsS HOBOTO MAaTeMaTHYEeCKOTO
ammapara Jijisl peIIeHHs MPaKTUYECKUX 3a7]a4 U BHYTPEHHUX 3a7]a4 MaTEeMaTHKU;

— 3Ha4YeHHe UJIeH, METOZOB U PE3yJIbTATOB aNreOpsl U MAaTEMAaTUYECKOTO aHAIM3a JUIs IOCTPOSHUS
MOJIeJIel peabHBIX MPOIIECCOB U CUTYAITUH;

— BO3MOXXHOCTH TE€OMETPUHU JJIsi ONHMCAHHUS CBOWCTB PEAIbHBIX MPEIMETOB M HX B3aUMHOIO
pacmoIokKeHUS;

— YHUBEPCATbHBINA XapaKTep 3aKOHOB JIOTUKH MAaTEeMaTUYECKUX PACCYXKICHUN, UX MPUMEHUMOCTh
B PA3JIMYHBIX 00JIACTSAX YETIOBEYECKOMN JACATEIHHOCTH,

— paznuumne TpeOOBaHUM, MPEABSBIAEMBIX K IOKA3aTENIbCTBAM B MaTEMaTHKE, €CTECTBEHHBIX,
COIMATPHO—AKOHOMUYECKUX ¥ TYMaHUTAPHBIX HAyKaX, Ha MPAKTHKE;

— pOJIb aKCHOMAaTHKHA B MaTeMAaTHKE, BO3MOXKHOCTH IMOCTPOCHHUS MaTeMaTHYEeCKUX TEOpHi Ha
AKCMOMAaTUYECKOW OCHOBE; 3HAUYE€HNE aKCHOMATHUKH IS IPYTUX 00IacTei 3HAHUS U 1)1 IPAKTHKY;

— BEPOSITHOCTHBIX XapaKTep Pa3INUYHbIX MPOLECCOB U 3aKOHOMEPHOCTEN OKPYKAIOILIEr0 MHUPA.
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YwuciioBele U 6YKBCHHI)I€ BbIPAKCHUA

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.

OyHkuMu U rpaduKu

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.

Hauana MmaTeMaTH4YeCKOTO aHaIu3a

YMerTs:

— HaXOJUTh CyMMY O€CKOHEYHO yObIBAIOLIEH reOMETPpUUECKON TPOrpPeCcCuu;

— BBIYUCIATH NMPOU3BOJHBIE M IEPBOOOpa3HbIE 3JIEMEHTApHBIX (YHKUMN, MPUMEHss MpaBHiia
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.

YpaBHEHUs 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 JIMHEHHBIC DJIEMEHTHI W YIJIBI B MPOCTPAHCTBEHHBIX KOHQUTYpAIUiX, 00beMbl U
TUIOMIA/IA TTIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE M UX MPOCTEUITNX KOMOMHAIIMIA;

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

— CTPOUTD CEYEHUSI MHOTOTPAHHUKOB U M300pakaTh CEUEHUS TEJ BPAIICHMUS:



HUCII0Ab30BaTh
MMOBCEAHEBHOM KU3HU IJIS:

npuoOpeTeHHbIE

3HaHUSA W YMCHHUA B

HpaKTquCKOﬁ JACATCIIPHOCT H

— UCCIIEZIOBaHUS (MOJIETUPOBAHUS) HECIOKHBIX MTPAKTUYECKUX CUTYallMil HA OCHOBE U3YUEHHBIX

hopmys 1 CBOUCTB GUTYP;

— BBIYMCIICHUS JUIMH, IJIOMIAJeH U 0ObEMOB PEalTbHBIX OOBEKTOB IMPH PEHICHUU MPAKTHYECKUX
3aJ1a4, UCIOJIB3YS IPU HEOOXOIMMOCTH CIIPABOYHUKHU M BBIYUCIIUTEIbHbBIE YCTPONCTBA;

— proOpeTeHus MPAaKTUYECKOTO OMBITA ACITEIbHOCTH, MPEIIECTBYIONIEH NMPOo(hecCHOHAIBHOM, B
OCHOBE KOTOPOM JICKUT JaHHBIA YI€OHBIN TIPEIMET.

1.3.3 [Inanupyemble pe3yabTaTbl OCBOCHUS YUeOHON AUCIUILTUHBI (TIpeaMeTa):

Ocob6oe 3HaueHue y4yeOHas MUCHMIUIMHA (TIPeIMET) MMEeT NMpU (GOPMHUPOBAHWU U PA3BUTHH
00ImKX U IPOeCCHOHATHHBIX KOMIIETEHITHIA.

Kox v HanmenoBanue
(popmupyembIX
KOMIIeTeHITH I

IlianupyemMble pe3yabTAaThl OCBOCHUSA Y4eOHOM
AUCHMILIMHBI (MpeMeTa)

.JII/I‘IHOCTHLIC, MeTalpeaAMETHDBIC

IpenmeTHbIe

OK 01. Beibupats criocoOsl
penIeHus 3a1a4
npoeCCUuOHATIBLHON
JESTSIIbHOCTH MPUMEHUTEITHLHO K
Pa3InYHBIM KOHTEKCTaM

— F'OTOBHOCTB K TpyAy, OCO3HAHUC

EHHOCTH MacTepCTBa,
TPYAOTIIO0HE;
— TOTOBHOCTL K  aKTHUBHOU

NESITeIbHOCTH TEXHOJOTHYECKOM
U COLMAJIBHOW HaIpaBJIEHHOCTH,
CIOCOOHOCTh MHUIIUHIPOBATh,
IUIAaHUPOBaTh U CaMOCTOSTEIbHO
BBINOJIHATB TAKYIO 1E€ATEIbHOCTD;
— MHTEpeC K pa3InyHbIM cdepam
npogeccuoHaIbHON
NeSITeIbHOCTH,

OBinagenne yHUBepCaIbHBIMH
Y4eOHbBIMH NO3HABATEJbHBIMU
JefcTBUSIMU:

a) 0a3oBbIe JIOTUYECKHUE
JIEUCTBUA:

- CaMOCTOSTEIBHO
(bopMynMpoBaTh u
aKTyaJlu3UpOoBaTh npobiiemy,

paccMaTpuBaTb €€ BCECCTOPOHHE,
— YCTaHaBJIMBAaThb CYIIIGCTBCHHBIIZ
NpHU3HaK WJINW OCHOBAaHUA IJId

CpaBHEHHUsA, KJIACCUPUKAINH U
0000IIeHMS;

- OTIPENIETISATh (S0
JIeATEIIbHOCTH, 3aJ1aBaTh
mapamMeTpel W KPUTEPUU  HX
JIOCTUKCHHS;

— BBIABIIATH 3aKOHOMEPHOCTH M
MIPOTUBOPEUHS B

paccCMaTprUBACMBIX SABJICHUAX,

- BHOCHUTH KOPPCKTUBBI B
JACATCIIBHOCTD, OLICHHBATH
COOTBECTCTBHUC PE3YyJIbTAaTOB
OEJIAM, OLICHUBATh PUCKHU

—BJIA/IETh METO/IAMH
JI0Ka3aTeNNbCTB, AlITOPUTMAMU
pelIeHus 3a1a4; yMEeHUE
(hopMyIIIpOBaTh ONPEICIICHHUS,
aKCHOMBI U TEOPEMBI, IPUMEHSTh
UX, IPOBOJMTH JOKa3aTeIbHBIC
pacCyXICHHUS B XOJI€ PEIICHUS
3ajad;

— YMETh OIIEPHPOBAThH
HOHSATHSMH: CTETICHb YNCIIa,
norapu@Mm 4ymcia; yMeHHe
BBITIOJIHSTH BBIYHCIICHUE
3HAYEHHH U TpeoOpa3oBaHus
BBIPQKEHHUH CO CTETICHSMU H
Jorapugmamu, npeodpazoBaHUs
JTPOOHO—paIMOHATBHBIX
BBIPAKECHU;

— YMEThH OTIepHPOBATH
HOHATHAMM: palliOHAJIbHBIE,
MppalroHaIbHBIE,
HOKa3aTesbHbIE, CTETIEHHbIE,
norapudmuyeckue,
TPUTOHOMETPUUYECKHE YPaBHEHHUS
Y HEpaBEHCTBA, HX CHCTEMBI;

— YMETb ONepHpOBaTh
MOHATUSAMU: (PYHKITHS,
HenpepbIBHAs (QYHKIMS,
MPOU3BOIHAS, TIEPBOOOpA3HAas,
OTIpeJIeIeHHBI UHTErpall; YMETh
HaXO/UTh MPOU3BOIHEIC
JIEMEHTAPHBIX (DYHKIIHIH,
WCTIOJB3Ys CIIPAaBOYHBIE
MaTepHallbl; UCCIIE0BATh B
MPOCTEUIIHNX CIyJastX PYHKIUU
Ha MOHOTOHHOCTb, HAXOUTh
HanOOJIbIIINE U HANMEHBIIINE
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IOCIICACTBUI ICITCIHHOCTH,

- pa3BUBaTh KpeaTHBHOE
MBIILICHHE npu perieHnun
YKU3HEHHBIX TIPOOIIEM

0) 0a30BBIC  HMCCIICIOBATEIbLCKUE
JIEUCTBUS:

— BJAJIETh HaBBIKAMH Y4eOHO—
HCCIIEIOBATEILCKOW U MPOECKTHOM

JIeATEIILHOCTH, HaBBIKAMHU
paspenieHus mpooem;

— BBISIBIISITD MPUYUHHO—
CIIeICTBEHHEIC CBA3U u
aKTyaJIN3UPOBATH 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HaXOoJUTh apryMEHTBI TS
JIOKa3aTeabCTBa CBOUX
YTBEPKICHUM, 3a71aBaTh

napaMmeTpsl U KPUTEPUU PELICHHUS;
— aHAJIM3UPOBATH TOJYYCHHBIC B
XoJe pelieHus 3a/1auu
pe3yJbTaThI, KPUTUICCKH
OLICHUBAaTh MX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHHUE B
HOBBIX YCJIIOBHUSX;

—yMETh TEPEHOCUTHh 3HAHHUS B

MI03HABATEIbHYIO "
MIPaKTUYECKYIO obnactu
KHU3HEACATEILHOCTH;

— yMeTh HMHTErPUPOBATH 3HAHUS
u3 Pa3HbIX IpeAMETHBIX
o0OjacTen;

—  BBABMIaTb  HOBBIE  HJIEW,
npeJyiarath OpPUTHHAIEHBIC
MOJIX OBl u pelIeHus,

CIIOCOOHOCTh HMX MCIIOJIb30BAHUS
B IIO3HABaTEeJIbHOU M COLMAJILHOU
MIPaKTHUKE

3Ha4YeHUs1 QYHKLIUN; CTPOUTH
rpauKu MHOTOYJICHOB C
WCIOJIb30BAHUEM alllapaTa
MaTeMaTUYECKOT0 aHalln3a;
MPUMEHSTH IPOU3BOAHYIO TIPU
pEILIeHUH 3a]1a4 Ha JBUKECHUE;
peraTh NPaKTHKO—
OpUEHTUPOBAHHBIC 33/1a4M Ha
HauOOoJIbIINE U HAUMEHBILINE
3HAYEHUS, HA HAXO0XICHUE TYTH,
CKOpPOCTH M YCKOPEHHS;

— YMETh ONepUpPOBaATh
MOHATUSIMU: pallMOHaIbHAS
GbyHKIMS, MOKa3aTenbHas
¢byHKuus, creneHHas QyHKIHs,
norapupmMuueckas GyHKINS,
TPUTOHOMETPpHUYECKHE (DYHKIIHH,
oOpatHble PYHKIINH; YMEHUE
CTPOUTH TPAPUKH N3YUIECHHBIX
(GyHKIUH, UCTIONB30BaTh rpadUKu
IpY U3y4SHUH TIPOIIECCOB U
3aBUCHUMOCTEH, PU pEUICHUH
3a/1a4 U3 IpYrux y4yeOHbIX
IPEeIMETOB U 33]1a4 U3 pealbHON
KHU3HH; BEIpAXaTh (hOpMyIaMu
3aBUCHUMOCTHU MEXY
BEJINYMHAMU;

— YMETh pelaTh TEKCTOBBIE
3a/1a4¥ pa3HbIX TUIOB (B TOM
YyClie Ha MPOLIEHTHI, TOIU U
YacTH, Ha JIBIDKEHHE, padoTy,
CTOMMOCTb TOBapOB U YCIYT,
HaJOTH, 3aJ1a4u U3 00JIacTH
yIpaBICHUS TUYHBIMU U
CEeMEMHBIMU (PUHAHCAMM);
COCTaBJISAATh BBIPAYKEHUS,
ypaBHEHHS, HEPAaBEHCTBA U HX
CHCTEMBI IO YCIIOBHIO 33]1auH,
WCCIIEIOBATh MOTy4eHHOE
peleHne 1 OLleHUBaTh
MIPaBIONIOTI00HOCTD PE3YIIbTATOB;
— YMETb ONepHpOBaTh
MOHATHUSIMH: CpEITHEE
apupMeTHyecKoe, MeIuaHa,
HauOoJbIIee U HAaMEHbIIEe
3Ha4YeHHs1, pa3Max, AUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE
YHCIIOBOTO HabOpa; yMETh
W3BIIEKATh, UHTEPIPETHPOBATH
nH(pOpMaIINIO, TIPEACTABICHHYIO
B TaOJMIAX, HA TUarpaMmax,
rpadukax, OTpakaroIyro




CBOMCTBA peaJIbHBIX MTPOLIECCOB U
SBJICHUI; TIPEACTaBIIATh
MH(POPMAIIHIO C TIOMOUIBIO
TaOJIMI U AUarpamm;
HCCIIEI0BaTh CTATUCTUYECKHE
JIAaHHBIE, B TOM UYHUCIIE C
MpUMEHEHHEM TpaprUeCKuX
METO/I0B 1 IEKTPOHHBIX
CPEICTB;

— YMETb ONepUpOBaTh
MOHATUSAMMU: CIIY4alHBIA OIBIT U
cilyyaiiHoe coObITHE,
BEPOSITHOCTH CIIy4ailHOTO
COOBITHS; YMEHHUE BBIUUCIIATh
BEPOSITHOCTH C UCII0JIb30BAHUEM
rpadu4ecKuX METO/IOB;
IPUMEHATH (POPMYJIbI CII0KEHUS
Y YMHOXEHUS BEPOSITHOCTEH,
KOMOWHATOPHBIE (DaKThI U
(opMyIIbI TP pEIIEHUH 3a/1a4;
OLICHUBATh BEPOSITHOCTH
peabHbIX COOBITUI; 3HAKOMCTBO
CO CJIy4YaliHbIMHU BEJIMYMHAMMU;
yMEHHUE NPUBOJUTH TPUMEPHI
IPOSIBJICHUS 3aKOHA OO0JIBIINX
qucel B IPUPOJHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

— YMETb ONepUpOBaTh
HOHSTUAMMU: TOUKA, IpsimMas,
IUIOCKOCTh, IPOCTPAHCTBO,
JBYTPAaHHBIN yTOJI,
CKPEIMBAIOIINECS NIPSIMBIE,
napajuieNbHOCTh U
NEPIIEHIUKYJIIPHOCTD MPSIMBIX U
IIJIOCKOCTEM, IOl MEXIY
IPSIMBIMH, YTOJI MEKIY IPSIMON 1
IIJIOCKOCTBIO, YIOJl MEXTY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
MEXy IPSMBIMH, PACCTOSTHUE
MEX/1y TUIOCKOCTSIMH; YMEHUE
UCIIOJIb30BaTh IIPU PELLICHUU
3a/1a4 U3y4eHHbIe (PaKThI U
TEOPEMBI IIITAHUMETPUH; YMEHUE
OIICHUBAThH pa3Mepbl OOBEKTOB
OKPY’KaIOILEro MUpa;

— YMETh ONepUpPOBaTh
MOHATUSIMHU: MHOTOI'PaHHUK,
CEYeHHE MHOTOTPAaHHUKA, KYO,
napajuleJienunesn, npusma,
nupamua, hpurypa u
MTOBEPXHOCTbH BpAIlICHNUS,




HWINH]P, KOHYC, Iap, cdepa,
cedeHus (GUrypsl BpallleHus,
TUIOCKOCTB, Kacaromasics chepsl,
WIMH]pPA, KOHYCA, MIOIah
MOBEPXHOCTU THUPAMHU/IBL,
IpU3MBIL, KOHYCa, IUJIUHAPA,
miomanb chepsl, 00beM Ky0a,
IPSIMOYTOJIBHOTO
napaiesienumnesa, MupaMuIbl,
IPU3MBL, IWIMHIPA, KOHYCA,
mapa; yMeHue u300paxarhb
MHOTOTPaHHHUKHU U MIOBEPXHOCTH
BpAILIEHHS, UX CEUYEHUS OT PYKH, C
MOMOIIbIO YEPTEIKHBIX
WHCTPYMEHTOB H 3JIEKTPOHHBIX
CPEICTB; YMEHHUE PacllO3HABATh
CHMMETPHIO B IPOCTPAHCTBE;
YMEHHE PaclO3HaBaTh
PABHIIbHBIC MHOTOTPAaHHUKY;

— YMETh ONepUPOBATh
MOHSITHSIMH: IBUKCHHEC B
POCTPAHCTBE, MOJOOHBIE
(Gurypsl B IpoCTPaHCTBE;
UCIOJIB30BaTh OTHOILIEHUE
IUIOIIAJEH IOBEPXHOCTEN U
00BEMOB MOAOOHBIX QUTYp TIPH
pelIeHIH 3a/1a4;

— YMETh BBIUUCIISTh
Tre€OMETPHUECKUE BETMUNHBI
(mmuHa, yrou, Iiomab, o0beMm,
IJIOLIa/1b TOBEPXHOCTH),
UCTIONIb3YS U3y4YeHHbIE (DOPMYJIbI
Y METOJIBI,

— YMETb ONepHpOBaTh
MOHATHUSIMU: TIPSIMOYTOJIbHAS
cucTeMa KOOpJMHAT, KOOPMHATHI
TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaJISIPHOE
MIPOU3BEICHNE, YTOJI MEXKITY
BEKTOpaMHM, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA Ha YHUCIIO;
HaXOJIUTh C OMOILBIO
M3YyYEHHBIX (POPMYIT KOOPIUHATEI
Cepe/IMHBI OTPE3Ka, PACCTOSHUE
MEXTy JIBYMsI TOUKaMH;

— YMeThb BBIOUPATh MOAXOISAIIUI
W3YYEHHBIH METOJI JIJISl PEIICHUS
3a/la4yM, pacro3HaBaTh
MaTemMaTHueckue (pakTsl U
MaTeMaTHYeCKHe MOJEIH B
MIPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHE




MPUBOAUTH TIPUMEPHI
MaTEeMaTHYECKUX OTKPBITUN
POCCUICKON U MUPOBOH
MaTeMaTUYeCKOl HayKH.

— YMETh OIIEpUPOBATh
MOHSITUSMHU: OIpPE/IEIICHNE,
aKcuoma, TeopeMa, CIlIeICTBHE,
CBOICTBO, IPU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHJIbHBIE
(hOopMyIIHPOBKHU; yMEHUE
(dhopMynupoBath 0OpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKACHHE,
MPUBOAMTH IPUMEPHI U
KOHTPIIPUMEPHI, UCIIOJIb30BATh
METOJI MATEMATUYECKOMN
UHAYKLIHW; TPOBOAUTD
JI0Ka3aTeNbHbIE PACCyKICHUS
IpU pPEIIeHUH 3a]1a4, OLIEHUBATh
JIOTHYECKYIO MTPaBUIIBHOCTh
paccykJIeHU;

— YMETh ONEpUpPOBaTh
MOHSITUSIMU: MHOXECTBO,
IOJIMHO>KECTBO, ONIEPALIUN HaJ
MHO>KECTBAMU; YMEHUE
UCIIOJIb30BaTh TEOPETUKO—
MHO>KECTBEHHBIN anmapar AJis
OINMCAaHUs PEATIbHBIX MPOLIECCOB U
SIBJICHUUW TIPU pPELLIeHUU 33/1a4, B
TOM YHCIIE U3 JIPYTUX YUEOHBIX
PEIMETOB;

— YMETh ONepUpPOBaTh
HOHATUAMMU: Ipad, CBSI3HBIN rpad,
JepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh U
OTMCHIBATH TPa(bI pa3THIHBIMU
croco0amu; UCIOIb30BATh Tpadbl
MIpH pEelIeHNH 3a]1aY;

— yMeTb CBOOOJIHO ONEpHpPOBATH
MOHATHUSIMH: COYETaHUE,
NIEPECTAHOBKA, YNCJIO COUETAHUM,
YHUCJIO TIePECTaHOBOK; OMHOM
HeloToHa; yMeHue MpUMEHSTh
KOMOMHATOpHbIE (aKThI U
pacCcyXAeHUs ISl pELICHUS
3azay;

—yMeTh ONEpUPOBATH MOHATUAMHU:
HaTypaJbHOE YHCJIO, IEJI0e
YHCJI0, OCTATOK 10 MOAYJIIO,
paloHaIbHOE YHCIIO,
VppaLlOHAIBEHOE YUCIIO,
MHO>KECTBa HaTypaJIbHbIX,
LEJIbIX, pAIlMOHAJIBHBIX,
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JIeCTBUTENLHBIX YUCET; YMEHUE
UCIOJIb30BATh PU3HAKU
IEJIMMOCTH, HAaUMEHBIIINH OOIIHi
JleTUTeNb U HauMeHblIee o01ee
KpaTHoe, aroput™ EBkinuaa npu
peLLeHNH 3aa4; 3HAKOMCTBO C
Pa3IMYHBIMH TO3UIIHOHHBIMH
CHUCTEMaMM CUMCIICHUS;

— yMeTb CBOOOJIHO OTIEpHPOBATH
HOHATHSMMU: CTENEHb C LIEJIbIM
roKaszaresieM, KOpeHb
HaTypaJlbHOH CTENEeHHU, CTEIIEHb C
panroHaIBHBIM ITOKa3aTeNeM,
CTEIEHb C JeHCTBUTEIbHBIM
(BEILIECTBEHHBIM) [TOKA3aTENIEM,
Jorapugm ymucia, CHHyC, KOCUHYC
¥ TaHT€HC TIPOU3BOJIBHOTO YUCIIA;
— YMETb ONepUpOBaTh
HOHSATHUSIMH: TOXKIECTBO,
TOKJECTBEHHOE NpeoOpazoBaHue,
ypaBHEHHE, HEPABEHCTBO,
cucTemMa ypaBHEHU 1
HEpPaBEHCTB, PABHOCUIBHOCTD
ypaBHEHM, HEPABEHCTB U
CHCTEM, pallHOHAIIbHBIE,
UppalyoHaJIbHbIE,
NOKa3aTeIbHbIE, CTETICHHBIE,
JorapupmMuyecKue,
TPUTOHOMETPHUUYECKHE YPaBHEHHUS,
HEpaBEHCTBA U CUCTEMbI; YMEHHE
pemaTh ypaBHEHHs, HEPaBEHCTBA
U CUCTEMBI C TOMOILBIO
pa3IMYHBIX TPUEMOB; PEIIaTh
ypaBHEHMsI, HEpaBEHCTBA U
CHCTEMBI C ITapaMeTpoM;
OPUMEHSTh YPaBHEHMUS,
HEPaBEHCTBA, UX CUCTEMBI ISl
peleHns MaTeMaTHUeCKuX 3aa4
W 337124 U3 pa3InIHbIX 00IacTei
HAaYKU ¥ peabHON )KU3HH;
—yMeTb CBOOOHO ONEPUPOBATH
HOHATHAMMU: IrpaduK GyHKINH,
oOpartHast pyHKIUS, KOMIO3HIIUS
GbyHKUMH, TUHEWHas QYHKLU,
KBaJ[paTU4HasT PYHKIHS,
cTerneHHast QyHKIHS ¢ LeTbIM
MIOKa3aTeneM,
TPUTOHOMETpUYECKHE (DYHKIIUH,
o0OpaTHBIE TPUTOHOMETPUIECKHE
(byHKIMH, TOKa3aTeNbHast U
norapudmuyeckas QyHKIUY;
YMEHHUE CTPOUTH rpauKu
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(GyHKUMH, BBITOTHATD
npeobpazoBaHus TpaGuKOB
GbyHKIH;

YMEHHUE UCIIOJIb30BaTh IpauKu
GyHKUMN 715 U3ydeHUs
IPOILIECCOB U 3aBUCUMOCTEN IIpU
pEeLIeHnH 3a1a4 U3 IpYrux
y4€OHBIX IIPEAMETOB U U3
peanbHOM )KU3HU; BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEXY
BEJIMYHUHAMU;

yM€eHHUe cBOOOJHO OIEpUPOBAThH
MOHATUSAMU: YETHOCTh (DYHKIINH,
HEPUOUYHOCTb (YHKIINHY,
OTPaHUYEHHOCTH (PYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH,
JKCTpeMYM (YHKIUHY,
HauOoJIbIlIee U HAaUMEHbIIIee
3HaueHUs QyHKIMHU Ha
IPOMEXKYTKE; YMEHHUE ITPOBOIUTh
UCCIeI0BaHNE (PYHKIIUU;
YMEHHUE UCII0JIb30BaTh CBOICTBA
U rpaduku QyHKIMA 115
pelleHns ypaBHEeHUH, HEPaBEHCTB
¥ 3a7ia4 C apaMeTpaMu;
n300pakaTb Ha KOOPJUHATHON
IJIOCKOCTH MHOKECTBA PEIICHUI
YPaBHEHMI, HEPABEHCTB U UX
CHUCTEM,;

— yMeTb CBOOOJIHO ONEpUpPOBATH
MOHATHUSIMU:
II0CJIEI0BATENBHOCTD,
apudmernyeckas mporpeccus,
reoMeTpHUECKasl Iporpeccus,
0ecKOHEYHO yObIBaromIas
reOMEeTpHUUECKasl IPOrpeccust;
YMEHHUE 3a/1aBaTh
NIOCJIE0BATENBHOCTH, B TOM
4HCIIe ¢ TOMOLIBIO
PEKYpPEHTHBIX (HOopMyT;

— YMETh ONepUpPOBaTh
HOHSATHUSMH: HEPEPHIBHOCTh
(yHKIIMH, AaCUMIITOTHI Tpaduka
¢GyHKIMH, IepBast U BTOpast
Mpou3BOIHAS QYHKIIHH,
reoOMeTpHUECKUil U Hpu3nIecKuit
CMBICJT TPOU3BOTHOM,
nepBooOpa3Hasi, onpeeeHHbIN
WHTErpai; yMeHHe HaxoIuTh
aCUMIITOTHI rpaduka GyHKINY;
YMEHHE BBIYUCISATH MPONU3BOAHbBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO
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Y KOMTIO3UINH (PYHKIIHIA,
HaXOJUTh YpaBHEHUE
KacaTeNbHOU K TpaduKy
byHKIHH;

YMEHHUE UCIIOTIh30BaTh
IIPOU3BOIHYIO JUISI UCCIIEI0BAHUS
GYHKIUH, U1 HAXOXKICHUS
HAWIYYIIETro pelieH s B
MPUKJIAIHBIX, B TOM YHCIIE
COLIMATTbHO—AKOHOMUYECKUX U
(bu3nYecKux 3a1avax, s
oTpesieNIeHUs] CKOPOCTH U
YCKOpPEHUS; HaXOAWTh IIOMIAIA U
00BbeMBI (UTYP C TTOMOIIIBIO
WHTETpaa; MPUBOIUTE PUMEPHI
MaTeMaTUYECKOTo
MOJICTUPOBAHHMSI C TIOMOIIBIO
muddepeHIaTbHBIX YPaBHEHHI;
— YMETh OIePUPOBATH
MOHSITUSIMH: KOMILJIEKCHOE YHCIIO,
COTIPSIKCHHBIC KOMIUICKCHBIE
4Kclia, MOJYJb U apTYMEHT
KOMILJIEKCHOTO urcia, popma
3aMmucy KOMIUIEKCHBIX YHCE
(reomerpuyeckas,
TPUTOHOMETPHUUECKas U
anredpanyeckas); yMeTh
POU3BOIUTH apU(METHIECKHE
NEHCTBUS ¢ KOMITJICKCHBIMA
YHCIIaMU; TPUBOTUTH MPUMEPDI
HCIIOJIb30BAHUS KOMIUICKCHBIX
YHCell;

— yMeTb CBOOO/IHO ONIEPUPOBATh
MOHSITUSIMU: CPEIHEE
apudMeTnyecKoe, MeraHa,
HauOobIllee 1 HAUMEHbIIIee
3HA4YeHUs, pa3Max, AUCIEPCHs,
CTaH/IapTHOE OTKJIIOHEHHE IS
OIIMCAHUS YMCIIOBBIX JIAHHBIX;
YMEHHE UCCIIEI0BATh
CTaTHCTUYECKHUE JIAHHBIC, B TOM
YHClie C MPUMEHEHUEM
rpauYecKux METOJIOB U
ANEKTPOHHBIX CPE/ICTB;
rpagu9IecKy NCCIEA0BATh
COBMECTHBIE HAOJIIOJICHHS C
MTOMOIIIBIO JHarpaMM
pacceuBaHus U JUHEUHOU
perpeccuu;

— YMeTh HaXOJHUTh BEPOSITHOCTH
COOBITHH C UCTIOJIb30BAHUEM
rpadUuecKuX METOOB;
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MIPUMEHSTH JUIsl pELICHU 3314
(hopMyIIBI CITOKEHHS 1
YMHOKEHHS BEPOATHOCTEH,
(opMy1y OJTHOH BEPOSATHOCTH,
dbopmyny beprymmy,
KOMOWHATOPHBIC (DAKTHI U
(bopMyIIBI; OLIEHUBATD
BEPOSITHOCTH PeabHbIX COOBITHIA;
YMEHHE OIIEpUPOBATH
HNOHATHAMM: ClIydailHast
BEJIMYMHA, PaCIIpe/ieIICHUE
BEPOSATHOCTEH, MATEMATUYECKOE
OKUJaHUE, TUCTIEpCUs U
CTaHJIapTHOE OTKJIOHCHHE
CIIy4yailHOM BETMYMHBL, (PYHKIUU
pacnpeneseHus U INIOTHOCTH
PaBHOMEPHOTO0, [10Ka3aTEIbLHOTO
Y HOPMAJIBHOTO PacCIIpelelICHUN;
YMEHHE UCI0JIb30BATh CBOICTBA
U3YYEHHBIX paclpeneacHui s
pelieHus 3a/1a4; 3HAKOMCTBO C
HOHATHUSAMM: 3aKOH OOJIBIINX
YHCell, METO/bl BEIOOPOUHBIX
VICCIIEJOBAHNI; YMEHHE
IPUBOJIUTH IPUMEPHI MPOSIBICHUS
3aKoHa OOJIBIINX YKCEN B
IPUPOJIHBIX U OOIIECTBEHHBIX
SIBJIICHUSX;

— yMeTb CBOOO/IHO ONEPUPOBATh
HNOHATHUAMMU: TOUKA, IIpsimMasl,
IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, IIJIOCKUH yroJl,
JBYTPAaHHBIN yrOJI, TPEXTPAHHBINA
yToJl, IEpeceKaroIuecs,
napajuieNibHble U
CKPEIMBAIOIINECS NIPSIMBIE,
NapajyuiebHOCTh U
NEPIIEHIUKYJIIPHOCTD MPSIMBIX U
IIJIOCKOCTEM, IOl MEXIY
IPSIMBIMH, YTOJI MEKIY IPSIMON 1
IJIOCKOCTBIO, YTOJl MEXKTY
IUIOCKOCTSIMH; YMEHUE
WCII0JIb30BaTh IIPU PELICHUU
3aJa4 U3y4eHHbIe (PaKThI U
TEOpPEMBI IITAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 0OBEKTOB B
OKpY’KaIoIlleM MUPE; YMEHUE
OIIEpUPOBATH NOHATHUSIMHU:
MHOTOTPaHHUK, CEUEHUE
MHOT'OTpaHHUKA, PAaBUIIbHBIN
MHOTOTpaHHUK, PU3Ma,
nupamusa, purypa u
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MOBEPXHOCTbH BpAIICHUS,
IUIUHID, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHUS
KOHYcCa U IIWINHpA,
napajiesIbHbIe OCH HITU
OCHOBAHHIO, CEUCHHE 111apa,
TUIOCKOCTB, Kacaromasics cepsl,
LWINH/pa, KOHyCa; YMEHHE
CTPOUTH CEUCHHE
MHOI'OI'paHHMKA, U300paxarhb
MHOTOTPaHHHUKH, (QUTYPHI U
IIOBEPXHOCTH BpAILIEHUS, UX
CEUEHHsI, B TOM YHUCIIE C
IIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
yYMEHHUE NMPUMEHSTh CBOHCTBA
reoMeTpuuecKux Quryp,
CaMOCTOSITENTFHO (hOPMYITHPOBATH
OIIpeJIeJIEHUs] U3y4aeMbIX GUryp,
BBIJIBUTATh TUTIOTE3HI O
CBOWCTBAxX U MpH3HAKaX
reOMETPUUECKUX PUryp,
00OCHOBBIBaTh UJIM OIPOBEPIaTh
UX; YMEHHUE MMPOBOIUTH
KJaccudukanuio Guryp mno
Pa3IMYHBIM PU3HAKAM,
BBINOJIHATH HEOOXOJUMBbIE
JIOTIOJTHUTEIbHBIE TOCTPOCHHS,
— yMeTb CBOOO/IHO OIIEpUPOBATh
HNOHSATHSAMH: TUIOMIATL (PUTYPHI,
00BeM (UTypbl, BETUYHHA yTJia,
paccTostHie OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXKITLY
IUTOCKOCTSIMH, TUIOIIAb Chepsbl,
TUTOIIA/Ih TIOBEPXHOCTH
OUPaMHJIbl, TPU3MBI, KOHYCA,
HUAITUHIpPA, 00beM Ky0a,
IPSMOYTOJIBHOTO
napaiesienunesa, MupaMuIbl,
IPU3MBI, IWINHAPA, KOHYyCa,
nrapa; yMeHrue HaxouTh
OTHOILLIEHHE 00BEMOB MOA0OHBIX
uryp;

— yMeTb CBOOOJIHO ONEpHPOBATH
MOHATHUSIMU: JIBUKCHUE,
napasiesIbHbINA IepeHoc,
CUMMETpHS Ha IJIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT,
npeoOpazoBaHue MO00Ms,
1o/100HbIe (GUTYPBI; YMEHUE
pacrio3HaBaTh paBHbBIE U
110J100HBIE (GUTYPHI, B TOM YHUCIIE
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B IIPUPOJIE, UCKYCCTBE,
apXUTEKType; yMEHUE
HCIOJIBH30BATH T€OMETPUUYECKHE
OTHOIICHHUS, HAXOAUTh
TreOMETPHUUECKUE BETHUNHBI
(nvHa, yrou, Iiomab, 00beM)
IIPU PELICHUH 3a7a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U U3
pEabHOM )KU3HU;

— yMeTb CBOOOIHO ONIEpUPOBaATh
MOHATHSIMH: TIPSMOYTOJIbHAS
CUCTEeMa KOOpJUHAT, BEKTOD,
KOOPIUHATHI TOUKU, KOOPAHMHATHI
BEKTOpPa, CyMMa BEKTOPOB,
IIPOU3BECHNE BEKTOPA HA YUCIIO,
paszioxkeHue BeKTopa no 6asucy,
CKaJIsIpHOE MPOU3BECHUE,
BEKTOPHOE MPOU3BECHHUE, YTOJl
MEX/y BEKTOpaMH; YMECHHE
UCIIOJIb30BaTh BEKTOPHBIN U
KOOPAWHATHBIA METO/T JUIS
pellIeHus] TEOMETPUYECKUX 3a/1a4
W 3aJ1a4 IPYTUX y4eOHBIX
PEeIMETOB; ONIEPUPOBATH
HOHATUAMMU: MaTpuua 2x2 u 3x3,
OTIpEACTUTENb MAaTPHIIBI,
F€OMETPUUYECKUN CMBICIT
OTpeenuTeNs;

— YMETh MOJICIUPOBATh peallbHbIC
CUTYaIluU Ha SI3bIKE MAaTEeMaTUKH;
COCTABIISAATH BBIPKEHMUS,
ypaBHEHHS, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBHIO 3a/1auH,
UCCIIeI0BaTh OCTPOSHHbIE
MOJIEJIN C UCITIOJIb30BAHUEM
amnmapara anreopsl,
WHTEPIPETUPOBATH TOTYyUCHHBIN
pe3ynbTaT; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C
HOMOIIBIO0 T€OMETPUUYECKHX
TTOHATHI U BEJIMYMH, PeIiaTh
CBSI3aHHBIE C HUMU TIPAKTHYECKUE
3a/1a4M; COCTaBIISITh
BEPOSATHOCTHYIO MOJEIb U
WHTEPIPETUPOBATH TOTYyUCHHBIN
pE3yNbTaT; peuaTh NPUKIaTHbIE
3a/la4M CpeICTBAMHU
MaTeMaTHYeCKOro aHallu3a, B TOM
YHCclie COLUaIbHO—
HKOHOMHYECKOT0 U (PU3UIECKOTO
XapakTepa;

— YMEHHUE BBIOUPATh MOAX OIS
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METOJI AJIsl PELEHUS 3a7auu;
IIOHMMAaHHUE 3HAYUMOCTH
MaTeMaTHKU B U3y4YE€HUU
IPUPOIHBIX U OOLIECTBEHHBIX
IIPOLIECCOB U SIBJICHUH; YMEHUE
pacrno3HaBaTh IIPOSIBIICHUE
3aKOHOB MaTEMaTHKU B
UCKYCCTBE, YMEHHE IPUBONUTH
IIPUMEPBI MATEMaTUUYECKUX
OTKPBITUIA POCCUUCKOHN U
MHPOBOM MaTEMaTU4ECKON HAYKU

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA MTOKCKA,
aHaJIM3a U UHTEPIIPETAIUN
uHpopmanuu, u
WH(OPMAIIMOHHBIC TEXHOJIOTUN
JUTSL BBITIOJIHEHUS 32144
pohecCHOHATLHOM
JESATSIIbHOCTH

B o6yiacTH 1eHHOCTH HAYYHOTO
MO3HAHUS:

—c(hOPMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HAaYKH u 00111eCTBEHHOM
MPaKTUKHA,  OCHOBAHHOTO  Ha
Janore KYJIbTYD,
CIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM
MUDE;

— COBEPIIECHCTBOBAHHE S3BIKOBOM
U YHUTATEIBCKOM KYyJIBTYPBI Kak
CpEeICTBa B3aUMOJICHCTBUS MEXKIY
JIOJBMU | TTO3HAHUS MUPA;

— OCO3HAHHUE ILIEHHOCTH HAy4YHOM
NeSITebHOCTH, TOTOBHOCTh
OCYIIECTBIISITh  NMPOEKTHYIO U
HCCIIEIOBATEIBCKYIO
NEeSTeNbHOCTh WHAMBHUIYalbHO U
B TpyTIIIE.

OBiajgenne yHUBepCAIbHBIMH
Y4eOHBIMH TMO3HABATEIbHBIMHI
JefcTBUSIMU:

B) paboTa ¢ uHpopMmaIuei:

— BIQJIETh HaBBIKAMU TOJYYCHUS
nHQOpMAIMA W3  HWCTOYHUKOB
pPa3HBIX THIIOB, CAMOCTOSITEIHHO
OCYIIECTBIISITH  TOUCK, aHAIU3,
CUCTEMAaTU3aIIII0 u
WHTEPIIPETAIIIO nHpopManuu
pa3nMYHBIX BUOOB U (opMm
MIPEICTABIICHHST,

— CO3/1aBaTh TEKCTHI B PA3TUYHBIX
dbopmaTtax ¢ y4eTOM Ha3HA4YCHHS

— yYMETh OIIEPUPOBATH
HOHATHAMMU: panuoHaibHas
GbyHKIMA, [IOKa3aTeNbHas
byHKIMs, cTeneHHas (YHKIHS,
JorapupmMuIecKas byHKIHA,
TPUTOHOMETpUUYECKHE (DYHKIUH,
oOparHble  (QYHKUMH; YyMEHHUE
CTpoUTh TpauKu HMIYyYEHHBIX
(GyHKIUH, UCTIONB30BaTh rpaduKu
OpU W3yYEeHUH TPOLECCOB U
3aBUCUMOCTEH, MpHU  pELIeHUU
3aja4y M3 JpYrUx  y4eOHBIX
IpPEIMETOB U 3a/la4 U3 peabHOU
KHU3HH, BBIpaXarb (opMyIamMu
3aBUCUMOCTH MEXTY
BEJINYMHAMU;

- yMeTh OIIepPUPOBATh
TOHSATHSIMH: TOXJIECTBO,
TOKJECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEpaBEHCTBO,
cucreMa ypaBHEHUH u
HEPaBEHCTB, PaBHOCHIIBHOCTD
ypaBHEHHUH, HEPaBEHCTB u
CHCTEM, panmoHaIbHbIE,
UppalroHaJIbHbIE,
MOKa3aTebHbIE,
JorapupmMHyIecKue,
TPUTOHOMETPHUYECKUE YpaBHEHMUS,
HEpaBEHCTBA U CUCTEMBI; YMETh
pemaTh ypaBHEHHs, HEPaBEHCTBA

CTEIICHHEBIC,

U CHCTEMBl C  IIOMOIIBIO
pa3IMYHbIX TPUEMOB; pellaTh
ypaBHEHMs,  HEpPaBeHCTBA U
CUCTEMBI c napameTpoM;
MPUMEHSATh ypaBHEHHS,

HEpaBCHCTBA, HUX CHCTCMbI JJIA

uHhopManuu u LIEJIEBOM | pEelIeHHUs] MaTEMAaTUYECKUX 3a]ad
ayIUTOPHH, BBIOMpAs | M 3a7a4 W3 Pa3IMYHBIX O0JacTeit
ONTUMAJIbHYIO dbopMy | HAYKU U pearbHOU KHU3HU;
MPEACTABICHUS U BU3YyaIU3alllH; | — yMETh CBOOOHO ONEpPUPOBATH
— OLIGHMBATh  JIOCTOBEPHOCTD, | MOHSTHUSIMU: JBUKEHUE,
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JETUTUMHOCTh HMH(pOpMAINH, €€

COOTBCTCTBUC IMpaBOBbBIM u
MOPaIbHO—3THYECKHM HOpMaM;

- UCII0JIb30BATh cpencTBa
UH()OPMAIIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH
B PpCIICHUH  KOTHUTHBHBIX,
KOMMYHHKAaTHUBHBIX u
OpPraHU3alMOHHBIX  337a4 ¢
co0uroIeHIEM TpeGoBaHUI
IPrOHOMUKH, TEXHUKU
0e30I1acHOCTH, TUTHCHEI,

pecypcocOepekeHusI, MPABOBBIX H
ATUYECKHUX HOPM, HOPM
nH(pOpPMaMOHHOM 6€30MMacHOCTH;
— BJIAJICTh HaBBIKaMHU
pacro3HaBaHHUsI u 3alUThI
uHbopManuy, HHPOPMAITUMOHHON
0€30MaCHOCTH JIMYHOCTH

MapajieIbHbIN MTEPEHOC,
CUMMETPUS Ha TUIOCKOCTH U B
IPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue MOI00Us,
o100HBIE PUTYPBI; YMETh
pacrto3HaBaTh paBHbIC U
1o100HBIE PUTYPHI, B TOM YHCIIC
B IIPUPOJIC, UCKYCCTBE,
apXUTEKType; YMETh
HCIIOJIb30BaTh TEOMETPUUECKUE
OTHOIIICHHMSI, HAXOJIUTh
T€OMETPHUYECKUE BEITMUNHBI
(nuHa, yro, Iiomab, 00beM)
MIPH PEIICHUH 33]a9 U3 JIPYTHX
y4eOHBIX TIPEJMETOB U U3
peaNbHON KU3HU

OK 03. Ilnanuposats u
peann3oBBIBATh COOCTBEHHOE
npodecCuoHaIbHOE H
JMYHOCTHOE Pa3BUTHE,
HpEANPUHUMATEIBCKYIO
JIeATEIILHOCTD B
npodeccnoHaabHOl chepe,
UCIIOJIb30BATh 3HAHUS T10
(uHAHCOBON T'PaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYaIUSIX

B obJiacTu AYXOBHO—
HPaBCTBEHHOT0 BOCITUTAHMS:

— c(hOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HaHWUS,
STHYECKOTO MOBEICHHS;

—  cnoco0OHOCTh OLICHUBATh
CUTyalrro u MMPpUHHUMATh
OCO3HAHHBIC pelIeHus,
OPHEHTUPYSICh HAa  MOPAIBHO—
HPaBCTBECHHbBIC HOPMBI u
LEHHOCTH;

— OCO3HaHME JHMYHOIO BKJIAJa B
IIOCTPOECHUE YCTOWUYHBOIO
Oyymero;

— OTBETCTBEHHOE OTHOIICHHE K
CBOMM  poJuTensM U  (WUJH)
JPYTUM YJI€HaM CEMbH, CO3JJaHUIO
CEMbHM Ha OCHOBE OCO3HAHHOI'O
NIPUHATHS LIEHHOCTEH CEeMEHHOHN
KHU3HH B  COOTBETCTBUH  C
TpaguuusMu HaposoB Poccun;
OBianenne YHHBepPCAIbHBIMHU
PeryJIsITHBHBIMH 1eiCTBUSIMM:
a) CaMOOpTaHU3aIUs:

— CaMOCTOSITENIbHO OCYIIECTBIIATh
MO3HABATEIBHYIO  JESITEITHHOCTD,
BBISIBJIATE MIPOOJIEMBI, CTaBUTh U
dhopmynupoBaTh cOOCTBEHHBIE
3aaud B 00pa30BaTeNbHOM
NESITeTPHOCTH W JKU3HEHHBIX
CUTYalUsAX;

— CaMOCTOSITEIbHO  COCTaBJISIThH
IUIAaH  pelleHus] MpobJeMbl ¢

- YMETH
HOHATHSMMU:
HMppalnuoHaIbHEIE,
HoKa3aTesbHbIE,
norapudmuyeckue,
TPUTOHOMETPUUYECKHE YpaBHEHUS
1 HCPABCHCTBA, UX CUCTCMBI;

- yMeTh OIIepUPOBATh
IIOHATUAMMU MHOTI'OrpaHHUK,
CeueHHe MHOIOrpaHHMKa, KYO,
napaieNenurne/, npu3Ma,
nupammia, ¢urypa U
IIOBEPXHOCTh BpalECHUA,
IWIMHAP, KOHyc, Imap, cdepa,
cedyeHuss  (Qurypel  BpalleHUS,
IUIOCKOCTh, Kacaromasicst cdepsl,
IWIMHApPa, KOHYyca, IUIOLa/lb
IOBEPXHOCTU ImUupamMu b,
OpU3MbI, KOHYyCa, LMIUHJIpA,
mwiomanb cdepsl, o0dbeM KyoOa,
IPSMOYTOJIBHOTO
napajieNienunena,  TUPaMHJIBL,
OpU3Mbl, LWIMHApPA, KOHYcCA,
mapa;,  yMeHue  u3o0paxkarh
MHOTOIPaHHUKH M TOBEPXHOCTH
Bpali€Hus, uX CCUYCHUA OT PYKH, C

OIIepUpPOBATH
panroHasbHbIE,

CTCIICHHBIC,

ITOMOLIBIO YepPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX
CpPEeICTB; yMETh pacro3HaBaTh
CUMMETPUI0O B  TPOCTPAHCTBE;

YMETh pacro3HaBaTh MpPaBUIIbHBIC
MHOTOTPaHHHKH,
— YMETb ONIEpUPOBATh
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YU4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MPENOYTECHU;
—  JaBathb
CUTYaIIHsM;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO
u MIPOSIBJIICHUIO IUPOKOH
SPYAUIMH B Pa3HBIX 00IaCTAX
3HaHU#, TIOCTOSHHO TIOBBIIIATH
CBOM 00pazoBarenbHbIN u
KYJIbTYpHBIH YPOBEHB;

0) CAaMOKOHTPOIIb:

OLICHKY  HOBBIM

HCIIOIB30BaTh [IPHEMBI
pednexcun JUTS OLIEHKHU
CHTyallud,  BBIOOpAa  BEPHOIO
peleHuS;

— yMeTh OIICHHBAaTh PHUCKH U
CBOEBPEMEHHO NPUHUMATD

peuIeHus 110 UX CHUKEHUIO;
B) SMOLIMOHAJIBHBI  MHTEJJIEKT,
MpEIoIarar it
c(OPMHPOBAHHOCTB:!

BHYTPEHHEN MOTHUBAIUH,
BKJIIOYAIOLIE  CTPEMIIEHHE K
JOCTW)KCHHMIO LEeJIM W yCIexy,
ONTUMHU3M, MHUIIMaTUBHOCTD,
YMEHUE JIeUCTBOBATh, UCXOASA W3
CBOMX BO3MO>KHOCTEH;

— SMIIATHH, BKJTIOYAIONICH
CII0COOHOCTD IIOHUMATh
OMOIMOHAILHOE COCTOSIHUE
IpYTUX, Y4YUTHIBaTh €ro IMpu

OCYHICCTBJIICHUU KOMMYHUKAIHUH,
CIOCOOHOCTh K COYYBCTBUIO U
CONICPSIKUBAHUIO;
— COIMAJIbHBIX
BKJIFOYAIOIIUX CIIOCOOHOCTH
BBICTPAMBAaTh  OTHOUIGHUS  C
JIPYTUMHU  JTIOJbMHU, 3a00TUTHCH,
NPOSIBIISITH UHTEPEC M pa3periaTh

HAaBBIKOB,

MOHATHSIMU: TIPSAMOYTOJIbHAs
cucTeMa KOOpJIUHAT, KOOPIUHATHI
TOUYKH, BEKTOP, KOOPIUHATHI
BEKTOpa, CKAJISIPHOE
IPOU3BENICHUE, YTOI MEXKIY
BEKTOPaMH, CYyMMa BEKTOPOB,
IIPOU3BE/IEHNE BEKTOpa Ha YUCIIO;
HaXOJUTh C OMOIIbIO
U3YYEHHBIX (DOPMYII KOOPIUHATHI
CEpEeNHbI OTPE3Ka, PaCCTOSHUE
MEX]y IBYMSI TOUKaMU

KOH(JIMKTBI

OK 04. D¢ddexTuBHO FOTOBHOCTb K  CaMOpa3BUTHIO, | — YMETh OIIEpUPOBATH

B3aMMOJIEIICTBOBATh U pabOTaTh B | CAMOCTOSTEIbHOCTH U | IOHSATUSAMM: CIYYalHBIA ONBIT U

KOJUIEKTUBE U KOMaH/e CaMOONPEENIECHHUIO; Clly4aiiHOe coObITHE,
—OBJIaJICHHE HaBBIKAMH Y4eOHO— | BEPOSITHOCTh CIIy4aiiHOT O
UCCIIeI0BATENIbCKON, IPOSKTHOM U | COOBITUS;  YMETh  BBIYHCIATH
COLIMAJIbHOU JESITeNbHOCTH; BEPOSITHOCTh C HCIOJIb30BaHUEM
OBjajgeHne YHHBePCAIBHBIMH | Fpaduyeckux METO/I0B;
KOMMYHUKATUBHBIMU MPUMEHTh (DOPMYIBI CIIOKEHUS
ACHCTBUAMMU: U YMHOXEHUA BEPOSATHOCTEH,
0) coBMecTHas JesITeIbHOCTb: KOMOHMHATOpHbIE (baKTbI u

— TIIOHMMAaTb W HCIOJIB30BATb

(GhopMynbl TpU pEelIeHUU 3aj]ad;
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NMpEeUMyIlIeCTBAa KOMaHIHOM U
WHIUBUAYAITBHON paOOTHI;

— IpPUHUMATh LEIH COBMECTHOM
JESTEIbHOCTH, OPTaHU30BbIBaTh U
KOOPAMHUPOBATH JCHCTBUA IO €€
JOCTUKEHUIO: COCTaBIATh IUIAH
JICUCTBUM, pacHpeleNaTh POJU C
y4€TOM  MHEHHUHM  YYaCTHHUKOB
o0cyxaTh pe3ynbTaThl
COBMECTHO paboThI;

— KOOPJMHHMPOBATh U BBINOJIHATH
paboTy B YCIOBUSX pEaJbHOTO,

BUPTYaJIbHOTO u
KOMOWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

—  OCYIIECTBJISITH  MO3UTHUBHOE
CTpaTermuecKkoe TIMOBEJICHUE B
Pa3IMYHBIX CUTYaIUsX,
MIPOSIBIIATH TBOPYECTBO u
BOOOpakeHue, OBITh
WHUITUATHBHBIM.

OBinajgenne yHUBepCAIbHBIMH

PEryjasiTuUBHBIMHA JeHCTBUSIMM:

T) IpUHATHE ce0s W JOpYrux
JIOJICH:

—  TpUHUMATh  MOTHUBBI W
apryMEHTBI JPYTHX JIIOJEH Ipu
aHamn3e pe3y/IbTaToB
NeSATCIILHOCTH,

— IIPpU3HABaTh CBOE MPABO M MPABO
JIPYTHUX JIIOJIEH HA OIIHOKY;

- pa3BUBaTh CIIOCOOHOCTD
MOHUMATb MHP C  TIO3UIUHU
JPYroro 4yenoBeKa

OLIEHUBATh BEPOSITHOCTH
peabHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4YyallHBIMM BEIMYMHAMU;
YMEHUE TPUBOJIUTH TMPUMEPHI
IPOSIBJIGHUS]  3aKOHA  OOJIBLIMX
qucel B HPUPOIHBIX "
OO0IIECTBEHHBIX SBJICHUSX;

— yYMEThb CBOOOIHO OIEpPUPOBATH
HOHATUSMM: CTENEHb C IEeJbIM
II0Ka3aTeseM, KOPEHb
HaTypalbHOH CTENEeHHU, CTENEHb C
panroHaIbHBIM [I0Ka3aTeleM,
CTElIeHb €  JeMCTBUTENIBHBIM
(BEILIECTBEHHBIM)  IOKAa3aTeleM,
Jorapu@m 4ucia, CHHyc, KOCUHYC
u TaHTeHC IIPOU3BOJIBLHOTO
qucia;

— YMeThb CBOOOJHO OIEpUPOBATH
HNOHATUSAMH: Tpaduk (HyHKIHH,
oOpatHast (QyHKIHS, KOMIO3UIUS
GbyHKUMH, IUHEHHas QyHKOWS,
KBaJ[paTUYHAas byHKLIHSA,
CTeNeHHas (QYHKUUS C IEJIbIM
HoKa3areseM,
TPUTOHOMETPHYECKHE (DYHKIHH,
oOpaTHble TPUTOHOMETPUYECKUE

(GyHKIIMM,  TIOKa3aTelbHA |
JorapupmMudecKas GbyHKINY;
YMETh CTPOUTD rpaduKu
GbyHKUUH, BBINIOJIHATh
peoOpa3oBaHus rpaukoB
byHKmit;

— YMeThb HCHOJb30BaTh Tpapuku
GbyHKIMN ISt U3YyYEHUS
MIPOLIECCOB U 3aBHUCUMOCTEW IIPHU
peleHuyd  3ajad U3 JAPYrux
yu4eOHBIX TNpEAMETOB U U3
pearbHOM  KM3HM;  BBIpaXaTb

dhopmynaMu 3aBUCHUMOCTH MEXKITY
BEJIMUNHAMU;

— CBOOOJHO OIepupoBaTh
HOHATUSAMM: YETHOCTb (DYHKIIUH,
MEPUOTUIHOCTD byHKINH,
OTPaHUYEHHOCTh ¢byHKIUY,
MOHOTOHHOCTb byHKIUY,
IKCTPEMYM byHKIUY,
HaumOoJbllee W  HauUMEHbIlee
3HAa4YeHUs byHKIIN Ha

MPOMEKYTKE;, YMETh TIPOBOIMTH
uccreoBaHue QyHKINH;

— YMETh HCIIOJIb30BaTh CBOWCTBA
u  rpapukd  QyHKIMA A
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pelIeHNs YpaBHEHUH, HEPABEHCTB
U 33m]ad C  IapaMeTpaMmy;
n300paxkaTb Ha KOOPJMHATHOM
IIJIOCKOCTH MHO’KECTBA PEIICHUI

yYpaBHEHUN, HEPABEHCTB M HX

CUCTEM
OK 05. OcymectBisaTh ycTHyr0o 1 | B 06j1acTH 3CTeTHYECKOro | — YMETh OIIEpUPOBATH
MMCbMEHHYI0O KOMMYHHKAILIUIO HA | BOCIIUTAHUA: MOHSATUSAMH: cpenHee
rOCy/IapCTBEHHOM SI3bIKE — DCTETUYECKOE OTHOIICHHE K | apupMeTHUecKoe, MeaHraHa,
Poccuiickoit deneparuu ¢ MUpPY, BKJIIOYas JCTETUKY ObITa, | HAMOOJbIIEE W  HAUMCHbIIEE
y4eToM 0coOeHHOCTE! HAy4YHOTO u TEXHUYECKOIO | 3HaUeHUs, pa3Max, JIUCHepCus,
COIIMAIBHOTO U KYJBTYPHOTO TBOpYECTBa, CHOpPTa, TpyJda U | CTaHIAPTHOE OTKJIOHEHHE
KOHTEKCTa OOIIECTBEHHBIX OTHOLICHHIA; 4yHhCIIOBOrO  Habopa;  yMeHue
— CIIOCOOHOCTh  BOCIPUHHUMATH | U3BJICKaTh,  HHTEPIPETUPOBATH
pa3nuyYHble  BUABI  MCKYCCTBa, | MHQOpPMAIIMIO, MPEACTABICHHYIO
TPaIWIIMU B TBOPYECTBO CBOETO U | B TabnmWIax, Ha JUarpaMmmax,
IpYTHUX  HapoJOoB,  OIIYIIATh | rpadukax, OTPaXKAOIIYIO
SMOLIMOHAIBHOE BO3JICUCTBUE | CBOMCTBA PEAbHBIX MPOIIECCOB U
HCKYCCTBA; SIBIICHU; MIPEJICTaBIISITh
— yOeXIeHHOCTh B 3HAYUMOCTH | HH(DOPMAIIHIO c MTOMOIIIBIO
JUIS  JIMYHOCTH U oOIliecTBa | TabiuIl u Iarpamm;
OTEUECTBEHHOTO W  MHPOBOTO | UCCIEAOBATh CTATUCTUYECKUE
HCKYCCTBA, STHUYECKHX | JaHHBbIE, B TOM 4YHCIE C
KYJIbTYPHBIX TpaguIil U | IPUMEHEHUEM rpaguyecKux
HapOJHOTO TBOPUYECTBA; METOJIOB u AIEKTPOHHBIX

— FOTOBHOCTh K CAMOBBIPQXCHUIO | CPEICTB;
B pa3HBIX BHAAX MCKYCCTBa, | — YMETb OIepupOBaThH
CTPEMJICHHE TPOSBIISITH KAauyecTBa | MOHATUSMU:  TOYKA,  MpsMas,
TBOPYECKOM TUYHOCTH; IUIOCKOCTb, MPOCTPAHCTBO,
OBnanenue YHUBEPCAIBHBIMH | ABYTPAHHBII yrod,
KOMMYHHUKATUBHBIMU CKpELIMBAIOIINECS MpsIMBIE,
NEHCTBUSMU: napajyieIbHOCTb u
a) oO1ieHue: NEePHEHANKYISPHOCTh TMPSMBIX U

— OCYHICCTBJIATH KOMMYHHUKAIIUU
BO Bcex c(hepax >KH3HHU;

— pacmno3HaBaThb HeBepOalbHbIE
cpencTtBa OOIICHHS, TIOHHMAaTh
3HaYeHHWE COLHUAIBHBIX 3HAKOB,
pacro3HaBaTh NPEIOCHITKI
KOHQUIMKTHBIX ~ CUTyallud
cMsIryaTthb KOH(bJ'II/IKTI)I;

— pa3BEpHYTO M JIOTHYHO U3JIaraTh
CBOIO TOUYKY 3peHHS c
UCTOJIb30BaHUEM SI3BIKOBBIX
CpencTB

IIJIOCKOCTEM, yromn MEXAY
IPSIMBIMH, YTOII MEXKAY MPSMOI U
IUIOCKOCTBIO, yrodi MEXITY
IUIOCKOCTSIMH, ~ PacCTOSIHHE  OT
TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
MEXIY IIPSAMBIMH, pPacCTOSHUE
MEXY TIOCKOCTSIMH;

— yYMeThb HCIIONB30BaTh  IPH
peleHnH  3a1a4  HM3YYEHHBIE
(akThl ¥ TeopeMbl MIIaHUMETPHH;
YMEHHE  OLEHHMBATh  Pa3Mephl
00BEKTOB OKPYKAIOIIETO MUPa

OK 06. ITposiBiIATH rpak1aHCKO—
MaTPUOTUYECKYIO ITO3ULHIO,
JEMOHCTPUPOBATh OCO3HAHHOE
[IOBEJCHUE HA OCHOBE
TPaAUIMOHHBIX
00111e4eNI0BeYECKUX [IEHHOCTEH, B
TOM YHCJIE C YYETOM

—  OCO3HaHue
pOCCHUIICKON

NACHTUYHOCTH,
— LIEeTICHAINPaBJICHHOE PAa3BUTHE
BHYTPEHHEH NO3ULNN JIMYHOCTH
Ha OCHOBE JyXOBHO—
HPAaBCTBCHHBIX HeHHOCTeﬁ

00yJaroIuMuCs
rpakIaHCKOU

— YMETh ONepUpPOBaATh
MOHATHUSIMU: TIPSMOYTOJIbHAs
CUCTEMa KOOPJIUHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOpA, CKAJSIPHOE
IIPOU3BEACHUE, YTOJ MEXKTY
BEKTOpPaMH, CyMMa BEKTOPOB,
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rapMOHHU3aIuU
MEXHAIIMOHAIBHBIX U
MEXPETUTMO3HBIX OTHOILICHUH,
MPUMEHSTh CTaHAAPTHI
AHTUKOPPYIIHUOHHOTO
MOBEJCHUS

HapOJ0B Poccuiickoit
®enepaunn, HUCTOPUYECKUX U
HAIIMOHAIbHO—KYJIbTYPHBIX
TpaauLuH, ¢dopmupoBanue
CHCTEMBI 3HAYMMBIX II€HHOCTHO—
CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOTO
MUPOBO33PEHHUSI, MPABOCO3HAHUS,
9KOJIOTHYECKOH KYJIbTYPBHI,
CIIOCOOHOCTH CTaBUTh ILEIU U
CTPOUTH KU3HEHHBIC IIJIAHBI;

B qJacTHu IrpaxKaaHCKOro
BOCIIMTAHHUA:

- OCO3HAaHHUC CBOUX
KOHCTUTYHHUOHHBIX I1paB n

00sI3aHHOCTEH, YBaKCHHE 3aKOHA
Y TIPABOTIOPSI/IKA;

— IIPUHATHEC TPpaAULIUMOHHBIX
HalTMOHAJIbHBIX,
001IIeYeT0BEYECKUX
TYMaHHUCTHUYCCKUX u
JIEMOKPAaTHYECKUX IEHHOCTEH;

- T'OTOBHOCTDH IMPOTHUBOCTOATH
UJICOJIOTHH IKCTPEMHU3MA,
HaIMOHAIIN3Ma, kceHodoouwu,
JAUCKPUMHHALIUH 110 COLHATBHBIM,
PEIMTUO3HBIM, PaCoOBLBIM,

HAI[MOHAJILHBIM MTPU3HAKAM;
— I'OTOBHOCTb BE€CTHU COBMCCTHYIO
NesTeNbHOCTh B HMHTEpecax
IpaX/1aHCKOIr0 oO1ecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUU B
0011e00pazoBaTeIbHON
OpraHHU3aIu u JIETCKO—
IOHOLICCKUX OpraHu3aluiax;

— yMEHHE B3aUMOJICHCTBOBATH C
CONMAJIBHBIMM  HWHCTUTYTaMU B
COOTBETCTBHUH C UX (DYHKUIUAMU U
Ha3HAYCHUEM;

— FOTOBHOCTh K TYMaHUTapHOW H
BOJIOHTEPCKOM JI€SITEIbHOCTH;
MaTPUOTHYECKOTO BOCTIUTAHUS:

— c(hOpMUPOBAHHOCTH
pOCCUICKON IPaKIAHCKOU
NACHTUYHOCTH, maTpuoTUu3Mma,

YBAKEHUS K CBOEMY Hapony,
YyBCTBa OTBETCTBEHHOCTH TMEpe.
Ponunoli, ropnocTu 3a cBOM Kpaw,
cBo0 PomuHy, CBOM S3BIK H
KYJIbTYpY, NPOILIJIOE U HACTOSLIEE
MHOTOHAITHOHAJIFHOTO Hapoza
Poccuu;

MIPOU3BEICHNE BEKTOPA Ha YHCIIO;
HaXOJUTh C IOMOIIBIO
U3YYEHHBIX (POPMYII KOOPIUHATHI
CepeMHbI OTPE3Ka, pacCTOSHUE
MEX]y IBYMSI TOUKaMU;

—yMETh BBIOMPATh MOIXOSIIHIHI
W3YYEHHBIN METOJ Ui pellieHus
3aJ1a4M, paclio3HaBaTh
MaTeMatuueckue (GakThl U
MaTeMaTHYeCKHE MOJIENH B
IPUPOJIHBIX U OOIIECTBEHHBIX
SIBJIICHUSIX, B UCKYCCTBE; YMEHUE
IPUBOIUTH MPUMEPDI
MaTE€MaTHYECKUX OTKPBITUI
POCCUICKOM U MUPOBOM
MaTeMaTUYECKON HAYKH.

— YMETb OIIepUpPOBATH
HNOHATUSMHU: CIy4alHBIA OIBIT U
cily4yaiHoe coObITHE,
BEPOSATHOCTD CIIy4aiiHOTO
COOBITHSI;  YMETb  BBIUYUCIATH
BEPOSATHOCTh C HCIOJIH30BAaHUEM
rpaduyecKkux METO/IOB;
OPUMEHATH (OPMYIIBI CIOXKEHUS
U YMHOXEHHUS BEpOSITHOCTEH,
KOMOWHATOPHBIC (hakThI u
(dbopMyIIbI TIpH pENICHHWU 3aj1ad;
OILICHUBATD BEPOATHOCTH
peambHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4YallHBIMH BEIMYHWHAMU;
YMEHHME MPUBOAUTH MPUMEPHI
OpPOSIBJIEHUST 3aKOHA  OOJIBLIMX
quce B MIPUPOTHBIX "
OOIIIECTBEHHBIX SBJICHUSAX
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— IIGHHOCTHOE OTHOLICHHE K
rOCyJapCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY U HIPUPOIHOMY
HACIIE/INIO, NaMITHUKaM,
TpaguuusM  HaponoB  Poccum,
nocTwkeHussM Poccun B Hayke,
HCKYCCTBE, CIOPTE, TEXHOJIOTUSAX
U TpyIe;

—  ujaeHHas yOeXICHHOCTb,
TOTOBHOCTb K  CIY)KEHHUIO H
3aIIuTe OrteuecTBa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;
OCBOCHHbIE 00yJaromuMucs
MEXIIPEIMETHbIE  TOHATHS |
YHUBEpCaJIbHbIE yueOHbIe
JecTBUs (perynsTUBHBIE,
[I03HaBAaTENbHBIE,
KOMMYHHKATUBHBIE);

- CIIOCOOHOCTh 175
UCIOJIb30BAHUSA B
II0O3HABATEIIbBHOW M COLMAJIIBHOU
IIPAKTHUKE, TFOTOBHOCTb K
CaMOCTOSITETEHOMY
IUTAHUPOBAHMIO U
OCYILIECTBIICHUIO yueOHOI
NesITebHOCTH, OpraHu3aIlH
y4eOHOTO  COTpPYAHHYECTBA C
[eIarOTMYECKUMH  paOOTHUKaAMU
U CBEpCTHHKAMH, K YYacTHIO B
IIOCTPOEHUHM  WHAWBUAYAJIbHOM
o0pa30BaTeNbHON TPAaeKTOPUH;

— OBJIaJICHHE HaBbIKAMHU y4eOHO—
HCCIIEA0BATENBCKOM, IPOEKTHON U
COLMAJIBHOW JeSITebHOCTH

OK 07. CopeiicTBOBaThH
COXPAHEHUIO OKPYXKAIOIIeH
CpeIIbI, PECypCcoCOepeKCHHIO,
MPUMEHSITh 3HAHUS 00
W3MCHEHUH KJIMMAaTa, IPUHIIUTIBI
OepeKIIMBOTrO IPOU3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYAITHBIX CUTYAIUSIX

— He TIpUHHUMATh JEWCTBUS,
MIPUHOCSIIE BpeI OKpYKarolleH
cpene;

— yMETh POTHO3MPOBATH
HeOJ1aronpusiTHbIE
9KOJIOTUYECKUE
MPEIIPUHIMAEMBIX
IpeJOTBpaIaTh UX;
— PaCHIMPHUTH OIBIT JIEATETLHOCTH
HKOJIOTUYECKOI HAaNPaBJIeHHOCTH;
— pa3pabaTrbIBaTh IUTAH pEIICHUS
npobJeMbl €  yY4eTOM aHalln3a
UMEIOIINXCS  MaTepUAIBHBIX |
HeMaTepHaJIbHBIX PECYpPCOB;

- OCYIIECTBIISITh
LieJIeHapaBIeHHbIN MIOUCK
MepeHoca CPeICcTB M CIIOCO0O0B
JelcTBUSL B MPO(eCCHOHATBHYIO

MOCIICICTBHS
JIEHCTBHI,

— YMETh OIIEpUpPOBAThH
HOHSATUSAMH: byHKIHSA,
HEIpepbIBHAS ¢byHKIMS,
OpOM3BOJHAs,  MepBoOOpa3Hasd,
ONPENEICHHbIN HHTETpal; yMETh
HaXOIWTh IIPOU3BOJIHBIE
3JIEMEHTaPHBIX byHKIMH,
UCIIOJIB3YS CIIPaBOYHBIE
MaTepuasbl;  HCCIeNoBaTh B
NPOCTEHIINX Cchy4yassX (yHKIUN
Ha MOHOTOHHOCTb, HaXOJUTh
HauOoyplIMe M  HAUMEHBIINE
3HaueHusT (QyHKUUH; CTPOUTH
rpaduKu MHOT'OYJIEHOB C
UCIOJIb30BAHUEM anmapara
MaTeMaTH4eCKOIro aHaJIN3a;

MIPUMEHATh MPOU3BOJHYIO IIPH
pelIeHUU 3a1a4 Ha JBUXKCHUE,
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cpeny; pemaTh MPAKTHKO—
— YMCThH ICPCHOCUTL 3HAHUA B | OPUCHTUPOBAHHBLIC 3aa4yu Ha

[I03HABATEJIbHYIO U | HauOonbllue W  HaUMEHbIIUE
MIPaKTUYECKYIO o0J1acTH | 3HaYCHHsI, HA HAaXOXKJEHHE IYTH,
KU3HEIESATEIIbHOCTH; CKOPOCTH U YCKOPEHUS;

— Ipeajaratb HOBBIE IPOEKTHI, | — YMETH OIIEpUpPOBAThH
OLICHUBAaTh HJI€U C [O3ULUU | IOHATUAMMU: JBUYKEHUE B
HOBU3HBI, OpPUTMHAIBHOCTH, | IPOCTPAHCTBE, o100HBIE
MPAaKTUYECKOW 3HAYMMOCTH; ¢burypsl B IIPOCTPAHCTBE;
—  JaBaTh  OLIEHKY  HOBBIM | UCIIOJIb30BATh OTHOIIIEHNE

CUTyalUsIM, BHOCUTb KOPPEKTHUBBI | IUIOIIAJEH  IMOBEPXHOCTEH U
B JIEATENBHOCTh,  OLEHHUBATh | 00BEMOB MOAOOHBIX (uryp mnpu
COOTBETCTBHUE PE3YJITATOB LICJISIM | PELICHUM 3a/1a4;

— YMETb BBIUUCIIATH
TEOMETPUUYECKHE BEJIMYHHBI
(nmHa, yroj, miomaas, o0beM,
IUIOIIAb HOBEPXHOCTH),
UCIIOJIb3YSl U3YYEHHbIE (HOPMYJIbI
Y METO/IbI

B pesynbrare ocBOCHHUS IPOrpaMMbl YI€OHOH TUCIUILIMHBI 00YJaIOIIUiCsS JOKEH (OPMHUPOBATH
CJIEyIOIlMeE JIMYHOCTHBIE pe3ybTathl (naiee — JIP):

JIP.2 IIposBistonivii akTUBHYIO TPaKIaHCKYIO MO3ULUIO, JEMOHCTPUPYIOIIMH IPUBEPKEHHOCTD
[NPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKM AKTUBHBI M Yy4YacTBYIOIIUN B
CTY/IEHYECKOM U TEPPUTOPUAILHOM CaMOYIIPaBJIEHUH, B TOM 4YHCJIE Ha YCIOBHAX J100pPOBOJILYECTBA,
IIPOJYKTUBHO B3aMMOJEHCTBYIOIIUI U YYaCTBYIOLIUI B 1€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aIiii.

JIP.4 TTposBistomuii 1 1EMOHCTPUPYIOIINN YBaKEHUE K JIIOASAM TPYZAd, OCO3HAIOUIMNA LIEHHOCTb
cooctBenHoro Tpyna. Crpemsmuiics K (QOPMHPOBAHHIO B CETEBOM cpele JUYHOCTHO H
po¢eCCHOHATILHOIO KOHCTPYKTUBHOIO «IIU(POBOTO CIIEa.

JIP.23 [TonyueHnue o0yyaronmMuIcs BO3MOKHOCTH CaMOPACKPBITUSL U caMOpeain3alys JUNYHOCTH.

JIP.30 OcymecTBIsOMMi MOMCK M HCHOJb30BaHHE HWHPOpPMALUHU, HEOOXOAUMOHN  JuIs
3¢ (HEeKTUBHOIO BBITIOJHEHUS PAa3IMYHbIX 3a/1a4, IPO()ECCHOHATBHOTO U IMYHOCTHOT'O Pa3BUTHSI.
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2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JJUCIUIIJIMHBI (ITPEJIMETA)
2.1. O0beM y4eOHOM NMCHUILIMHBI (MPeAMeTa) U BUbI Y4eOHOH padoThI

Bup yuedHoii padoTbl O0bém B yacax

O0bEéM 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 peaMera 459
B TOM YHUCJIE!
OCHOBHOE cojiep:KaHHe 306
B TOM YHUCJIE!
JIEKIINH, YPOKHU 192
IIPAKTHYECKUE 3aHATHUS 114
IIpodeccnonaibHO—OPHMEHTHPOBAHHOE COIeP:KAHUE 32
B TOM YHCIIE!

TEOpETHUECKOe 00ydeHHE 20

MIPAKTUYECKHE 3aHATHS 12

Ilpomerccymounan ammecmauusn 6 popme 3x3amena (1,11 cemecmp)
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2.2. TemaTnuecKkuii IJIaH U cojep:kaHue yueOHoi nucunmiuabl (mpeamera) OY In. 0711 MATEMATHKA

1 2 3 4
dopmupyemblie
KOMIIeTeHIIUH
Conep:xanue yueOHOro MaTrepuasa, NpaKTHYeCKHe 3aHATHSA, Oo0bem (OK) u
HaumeHoBaHue pa3iesioB U TeM
caMocCTosiTe]IbHAs padoTa 00y4aroImuXxcs YacoB | JIMYHOCTHBIE
pe3yJIbTaThl
(/IP)
Paznea 1.
Yucnosbie 1 OyKBeHHbIE 21
BbIpaskeHus. PazBurue noHATHA O
qyHucIe.
BBenenue. Coaep:xxanue yueOHOro MaTepuaJia
OsznakomiieHHe oOOy4amomuxcs ¢ ¢GopMamMu TEeKylmled H MPOMEKYTOYHOH aTTeCTallWy, OK??7?
OCHOBHOM M JONOJHUTEIBHOM JHUTEpAaTypOd MO KypCcy JUCUUIUIMHBI M MPOBEACHUE JIP 2,4,23,30
MHCTPYKTaXKa M0 TEXHUKE O€30MaCHOCTH.
Tema 1.1. Uucina u BeIYUCIICHUS. Maremartnka B HayKe, TEXHUKE U IIPAKTUUYECKOM nesaTenbHOoCTH. Llenu u 3anaun n3ydeHus 2
Bripaxkenus u npeoOpa3zoBaHusl. MaTeMaTUKH Npu ocBoeHuu crneunainbHocrelt CIIO.
JleiicTBuS HaJ MOJNOKUTEIBHBIMU U OTPULIATEIbHBIMH YK CIaMH, OOBIKHOBEHHBIMH U
JECATUUHBIMU Ipo0siMu. [leficTBus co cteneHsiMu. @opMyIibl COKpPAIIEHHOTO YMHOKEHUS.
YrpouieHne BbIpaKEHUN.
CamocrosiTeibHas paGora odyuarommxcs Nel 1
IToaroroBka cooduienus no teme: «Mcropuueckue cBeJJIEHUs O pa3BUTHH aJIreOpbI».
Tema 1.2. HarypanbHsle, 1ienble, Copaepxxanue ydyeOHOro MaTepuasa
paLMOHANbHBIE, UPPALIMOHAIBHBIE Henumocts nenbix uncen. Jlenenue ¢ ocratkoMm. Cpagnenus. Penienue 3amad ¢ 2 JIP 2,4,23,30
qucia. 11eJI0YHMCIIEHHBIMU HEen3BeCTHIMU. HaTypanbHble, 11eble U pallOHAJIbHbIE YUCIIA.
CamocrosiTeibHas padora o0y4yarommxcs: Ne2 1
CocTaBlieHHEe CIPaBOYHOT0 MaTepuaa 1o TeMe «MHOXKECTBO JeHCTBUTENbHBIX YHCET
Tema 1.3. [leficTBUTENBHBIE YNCIIA. Copaepxxanue yyeOHOIro MaTepmuasa
[TpuOnmxeHHbIE BBIYUCIECHUS. JeiictBurenpHbie yncna. ApudmMerndyeckue neicTBus Haja ynciaMu. CpaBHEHHE YHCIIOBBIX JIP 2,4,23,30
BbIpaXEHUI. Pelenne 3a1au ¢ 1eJI0YNCIEHHBIMY HEN3BECTHBIMU. OnpeieieHue MOy 2

JNEeNCTBUTENBHOTO Uncia, cBoiicTBa Moayis. [IpubnnxenHsie Beruucienus. Haxoxnenue
pUOJIMKEHHBIX 3HAUYCHUI BETMYUH U TOTPEIIHOCTEH BBIYMCICHUH (a0COMIOTHOM 1
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1 2 3 4
OTHOCUTENBHOM). [IpnOIKeHHbIE BRIYUCICHUS M PeIICHHE MPUKIIAQIHBIX 33/1a4.
CamocTrosiTejibHasi padoTa odyuarommuxcsi Ne2 1
CocTaBiieHHE CIPAaBOYHOI0 MaTepuaia 1o Teme « MHOKECTBO JE€HCTBUTENbHBIX YHCE»
Tema 1.4. IIpakTueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia 2
Nel «Ywucia U BEIYMCIEHUS. [Tpaktuueckoe 3anstue Nel o reme «Hucia v BHIYMCICHUS JIP 2,4,23,30
CamocrosiTejibHasi padoTa odyuarommuxcsi Ne2 1
CocTaBiieHHE CIPAaBOYHOI0 MaTepuaia 1o Teme « MHOKECTBO JEHCTBUTENbHBIX YHCE
Tema 1.5. JIuneiinble paBHEHUS U Conep:kanue y4eOHOT0 MaTepuaJia
HepaBeHcTBA. CHCTEMBbl TMHEHHBIX Jlunelinble, KBaIpaTHbIC, IPOOHO—IIMHEHHbIE ypaBHEHHS U HepaBeHCTBA. CIIOCOOBI pelIeHus 2 JIP 2,4,23,30
YpaBHEHMH. CHCTEM JIMHEHHbIX ypaBHeHUH. CHCcTeMbl JIMHEHHBIX HEPABEHCTB.
CamocrosiTesbHasi padora o0yuyarwmmxcs Ne3
Cocranenne cripaBoYHON TaOIUIbl «BHIIBI 1 CTIOCOOBI pelIeHus] ypaBHEHUH 1 HEPABEHCTBY 1
C IpUMepaMH.
Tema 1.6. [IpakTuueckoe 3aHsTHE Copeprxanue yueOHOIro MaTepuasa 2
No2 «JIunelinble ypaBHEHUS U IIpaktuueckoe 3anstue Ne2 o teme «JIMHelHbIe ypaBHEHUSI U HEPABEHCTBAY JIP 2,4,23,30
HEPaBEHCTBAY. CamocrosiTesibHas padoTa o0yuarwmuxcs: Ne3
CocraneHnue cipaBoyHOM TabnuIbl «Bubl 1 cIOCOOBI pelIeHusl ypaBHEHUH U HEPaBEHCTBY 1
C IPUMEpaMH.
Tema 1.7. Pemienue IIpodeccnoHanbHO—OPHEHTHPOBAHHOE COCP/KAHME OK 01
npodeccuoHaNbHbIX 3ajad. [TpocThie mpOLEHTHI, pa3Hble CIOCOObI UX BblunciaeHUs. CliokHbIe MPoLeHThI. [IpolieHThI B 2 JIP 2,4,23,30
npodecCHOHATBHBIX 3aJjauax.
CamocrtosiTeibHas padora o0yuarommxcs: Ned 1
CocrasieHne cupaBo4Horo Marepuania rno teme «IIponeHTs».
Paznen 2. 12
DYyHKIUH.
Tema 2.1. Onpenenenue ynciIoBon Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
(GyHKIMU ¥ crIOCOOBI ee 3a/1aHusl. Oynkiuu. O6nacTh onpeneneHns 1 MHOKeCTBO 3HaueHuil. ['padux ¢pynkuuu. [locrpoenue
CaoiicTBa QyHKINH. rpadukoB QyHKINNA, 3aJaHHBIX PAa3TUYHBIMU crioco0amu. CBoMCTBa (PYHKIIMIA:
MOHOTOHHOCTb, YETHOCTb U HEUETHOCTh, IEPUOANYHOCT, OTPAHUYEHHOCTD. [IpomMexyTKn 9

BO3PACTaHMS U YOBIBaHWsI, HAHOOJIbIIIEe U HANMEHbIIIEE 3HAYCHHS, TOYKH IKCTpEMyMa
(JIOKaIPHOT'O MaKCUMyMa U MUHUMYMA). Boinykniocms ¢ynxkyuu. I'padudeckas
uHTepnpeTanys. [[pumeps! (yHKIIMOHATEHBIX 3aBHCUMOCTEH B peabHBIX MpoIeccax u
spneHusx. [IpeobpazoBanus rpaMKoB: MapauIebHbIN IEPEHOC, CHUMMETPHUSI OTHOCHTEIBHO
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2

0Ceil KOOpJMHAT U CUMMETPHSI OTHOCUTEIBLHO Havajaa KOOPAUHAT, CHMMETPHUSI OTHOCUTEIBLHO
psIMOM Y = X, pacmsoiceHue u cocamue 800b oceti koopounam. [1oHATHE 0 HENPEPBHIBHOCTH
bynkunu. OcrHosHble meopembl 0 HeNnpepbl8HbIX QYHKYUSX.

CamocrosiTejibHasi padoTa o0yuarommxcsi NeS5
CocrapiieHH€ CIIPaBOYHOr0 MaTrepuaia no reMe « OyHKIUn.

Tema 2.2. Pemienue 3amay.

Conep:kanue y4eOHOT0 MaTepuaJia

Crenennast GyHKIHUS C HATYpaJIbHBIM ITIOKA3aTENIEM, €€ CBOWCTBA U TpaduK. Bepmukanvhsie u
20pU30HmManbHble acumnmomsl epaguxos. I paguxu OpoOHO—IUHEHbIX HYHKYUIL.
[TokazarenpHas GyHKIMA (IKCIIOHEHTA), ee cBoiicTBa U rpaduk. Jlorapudmuyeckast QyHKIHS,
ee CBOicTBa U rpaduk.

JIP 2,4,23,30

CamocrtosiTeibHas padora odyuarommxcsi Neb
CocTaBieHue cipaBOYHOro Marepuaia no reme « OyHKIun».

Tema 2.3. O6parnast QyHKIHS.

Coaep:xanue yueOHOro MaTepuaJia

CrnosxHas ¢pyHkius (kommnosunus). Bzaumuo o6patueie pynkuun. O61acTh onpeaeaeHus u
oOacTh 3HaueHm oOparHoii pyHkumu. I'paduk oOparHoii pynkumuu. Haxoxnenue Gpynxmmm,
00paTHOI TaHHOM.

JIP 2,4,23,30

CamocrosiTeibHas padoTa odyuarommxcs: Neb
CocrapneHue CripaBOYHOr0 MaTepuaia no reMe « OyHKIUn.

Tema 2.4. IIpakTideckoe 3aHsTHE
No3  «DyHKIUMY.

Hp0(l)eCCI/IOHaﬂbHO—OpHeHTI/IPOBaHHOC coacpkanue
HpaKTI/I‘-ICCKOe 3aHsATHE No3 1o TeMe «CDyHKI_II/II/I».

JIP 2,4,23,30

CamocTosiTeibHasi padoTa o0yuarommxcst Ne6
Pemenue sk3aMeHaIMOHHBIX 3324 10 TeMe «DyHKIMMY.

Pa3nea 3.
Tpuronomerpus.

Tema 3.1. UucnoBast OKpy>KHOCTb.

Conep:xanue yueOHOro MaTepuaJia
Yucnosast OKpyKHOCTb. UNCIIOBAst OKPY>KHOCTh HA KOOPANHATHOM INIOCKOCTH.

JIP 2,4,23,30

CamocrosiTeibHasi padoTa o0yuarommxes Ne/
CocraBieHre CpaBOYHOro MaTepuaia 1o reme « Tpuronomerpudeckue QyHKIUN.

Tema 3.2. CuHyc 1 KOCUHYC, TAHT€HC
1 KOTaHI'€HC.

Coaep:xanue yueOHOro MaTepuaJia
CuHYyC, KOCHHYC, TAHTCHC U KOTAHT€HC YHCIIA.

JIP 2,4,23,30

CamocTosiTeibHasi padoTa o0yuarommxes Ne/
CocraBieHre cupaBOYHOro MaTepuaia rno reme « Tpuronomerpudeckue QyHKIUN.
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1 2 4
Tema 3.3. Tpuronomerpuueckue Copepxxanue yueOHOIro MaTepuasa
(YHKIIMH YHCIIOBOTO apryMEHTa. CuHyC, KOCHHYC, TAHT'€HC, KOTAaHT'E€HC MPOU3BOJILHOTO yriia. Pagnannas mepa yria. Cunyc, JIP 2,4,23,30
Tpuronomerpuueckue GyHKIUU KOCHHYC ¥ TAHT€HC CYMMBI U Pa3HOCTHU ABYX YIJI0B. CHHYC U KOCUHYC ABOWHOIO yIJIa.
YIJIOBOTO apryMeHTa. CamocTrosiTejibHasi padoTa odyuarommuxcsi Ne/
CocraBieHue cipaBoOYHOro Marepuana o reme « TpuroHomerpuieckue GyHKIUN.
Tema 3.4. [IpakTuueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia
Ned4 «HucnoBast OKpYKHOCTBY. ITpakTueckoe 3ansaTue Ned no teme «HucaoBast OKpyKHOCTbY. JIP 2,4,23,30
CamocrosiTejibHasi padoTa odyuarommuxcsi Ne/
CocraBieHne crpaBOYHOTr0 Marepuaia mo reme « TpuroHomerpuieckue GyHKIIN.
Tema 3.5. ®yukuuu y=Cc0SX, y=sinx | Coaep:kaHue y4eOHOr0 MaTepHaa
ux cBoiicTBa U rpapuku. OyHkuuu Tpuronomerpudeckue GYHKIHH y=COSX, Y=SINX, UX CBONCTBA U rpaQMKH, IEPUOTUIHOCTD, JIP 2,4,23,30
y=10X, y=CtgX ux CBOWCTBa U OCHOBHOU mepuoj. TpuroHomerpudecknue GyHKIuU y=tgx, y=CtgX, ux CBOHCTBa U TpaduKH,
rpadukH. NEPUOANYHOCTh, OCHOBHOM MEPUO/I.
CamocrosiTeibHas padora odyuarommxcest Ne/
CocraBieHre CupaBOYHOro MaTepuaia 1o reme « Tpuronomerpudeckue QyHKIIUN.
Tema 3.6. OOpaTHbIC Coaep:xanue yueOHOIro MaTepuaJia
TPUTOHOMETpHYECKHE (QYHKIUU. ApKcUHYC, apKKOCHUHYC, apKTaHI'€HC, apKKOTaHTeHe yncna. OOpaTHbIE TPUTOHOMETPUYECKHE JIP 2,4,23,30
(GYHKIIMH, UX CBOWCTBA U IpaQUKH.
CaMmocrosiTeibHasi padoTa o0yuarommxes Ne8
Pemenne sk3aMeHaIMOHHBIX 3a71a4 110 TeMe « TpuroHomeTpudeckue pyHKIUm».
Tema 3.7. IIpeoOpazoBanue Conep:xanue yueOHOro MaTepuaJia
rpaMKOB TPUTOHOMETPHUYECKHX [TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (DYHKIIHIH, TPUMEHEHHE T€OMETPUUYECKIX JIP 2,4,23,30
byHKIHA. npeoOpa3oBaHuii (CABUT U AePopMalinsi) MPU MOCTPOeHUHU TpadukoB. ['apMoHUYECKHE
KosiebaHus. Pemienre npukiaiHbIX 3a/1a4.
CamocTosiTeibHasi padoTa o0yuarommxest Ne8
Pemienue sk3aMeHaIMOHHBIX 33J1a4 10 TeMe « T puronomerpuyeckue QyHKIum».
Tema 3.8. I[IpakTuueckoe 3ansTHE Copaepxxanue y4eOHOro MaTepuasa
Ne5 «I'paduku OCHOBHBIX ITpakTryeckoe 3anstue NS no reme «I'paguKi OCHOBHBIX TPUTOHOMETPHUUECKUX (DYHKIIMI». JIP 2,4,23,30
TPUTOHOMETPUICCKUX QYHKITAN. CamocrosiTeIbHas padoTa odyuarommxcs Ne8
Penenne sK3aMeHaIMOHHBIX 3a/1a4 110 TeMe « TpuroHomerpudeckue QyHKIUN.
Tema 3.9. Tpuronomerpuueckue Copaepxxanue y4yeOHOIro MaTepuasa
(GYHKIIMU CYMMBI U pa3HOCTH OcHoBHbIE TpUrOHOMETpHUUECKUE TokAecTBA. Dopmynbl mpuBeaeHus. POpMyIIbl CII0KEHHUS. JIP 2,4,23,30

aprymeHToB. OCHOBHBIC

q)OpMy.]'II)I YABOCHUS. (DOpMlebl NnoJI06UHHO20 Y2id. BblpaofceHue MpuUcOHOMeMpPUYECKUX
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TPUTOHOMETPUYECKHE TOKIECTBA. @yHKYUll vepe3 ManceHc NON0BUHHO20 apeyMeHma.
CamocTrosiTejibHasi padoTa odyuarommuxcsi Ne9
CocraBnenue cripaBoYyHOro Marepuaia mno reme «Ilpeodpa3oBanue TPUrOHOMETPUUYECKIX
BBIPAKCHUIN».
Tema 3.10. IIpeoOpasoBanue cymm u | Coep:kaHue yueOHOro MaTepuasa
MPOM3BEICHUN TpUroHomeTpudeckux | [IpeoOpa3zoBaHust CyMMBI TPUTOHOMETPHUECKUX (PYHKITUH B MPOM3BEICHUE U POU3BEICHUS B JIP 2,4,23,30
GbyHKIHH. CYMMY.
CamocrosiTe/ibHasi padoTa odyuarommxcsi Ne9
CocraBieHnue cupaBo4HOro Matepuaia rno reme «IIpeodpazoBaHne TpPUrOHOMETPUUYECKUX
BBIPKEHUI».
Tema 3.11. [IpakTuueckoe 3ansTHE IIpodeccrnoHaILHO—OPHEHTHPOBAHHOE COACPKAHUE
Ne6 «IIpeobpazoBanue [TpakTuueckoe 3ausatue Ne6 no teme «lIpeobpa3oBaHre TPUrOHOMETPUUECKUX BBIPAKEHUI. JIP 2,4,23,30
TPUTOHOMETPUYECKUX BhIpOKEHUN». | CaMocTosiTe/IbHAsi padoTa o0y4yarommxcst Ne9
CocraBieHnue cupaBo4HOro Matepuaia rno reme «IIpeobpazoBaHne TpPUrOHOMETPUUYECKUX
BBIPKEHUI».
Tema 3.12. [Ipocreiimue Copaepxxanue y4yeOHOIro MaTepuasa
TPUTOHOMETPUUYECKUE YPAaBHEHUS U [Tpocreiinuye TpuroHoMeTpu4ecKue ypaBHeHus. Pelenns TpuroHoMeTpu4eckux ypaBHEHU. JIP 2,4,23,30
HEpaBEHCTBA. IIpocmeriwue mpuconomempuueckue nepasercmea. CrnocoObl peleHus MpoCTeHIINX
TPUTOHOMETPUUYECKUX YPABHEHHUI U HEPABEHCTB.
CamocTosiTeibHasi padora ody4yarommxcs Nel0
CocraBieHre CIpaBOYHOI0 MaTepuaia 1o reMe « [puroHoMeTpu4ecKue ypaBHEHHI.
Tema 3.13. OcHOBHBIE METO/IBI Copaepxxanue ydyeOHOro MaTepuasa
pELIEeHNs] TPUTOHOMETPUUECKUX Penienre TpUroOHOMETPUUYECKUX YPABHEHMH C IOMOIIBIO YHCIOBOM OKPYKHOCTH; PEIICHHE JIP 2,4,23,30
ypaBHeHUN. OHOPOJHBIE TPUTOHOMETPUUECKUX YpaBHEHUH C TMOMOIIbIO OCHOBHBIX METOJOB: 3aMEHbl NEPEMEHHOI,
TPUTOHOMETPUYECKHE YPABHEHUS. pa3joXKEHUsI Ha MHOXKUTENIN. PelleHne OJHOPOOHBIX TPUTOHOMETPHUUECKHX YPABHEHMM.
[Tpumenenue Qopmyn npeoOpa3oBaHUS TPUTOHOMETPUUYECKUX (QYHKIMM TpU PEIIeHUU
TPUTOHOMETPUUECKHUX YPABHEHHH.
CamocTosiTeibHasi padora odyyarommuxcs Nel0
CocraBiieHHE CIPAaBOYHOI0 MaTepuaia 1o TeMe « TpuroHoMeTprYECKHE YpaBHEHUSY.
Tema 3.14. [IpakTnueckoe 3aHsATHE Copaepxxanue y4eOHOro MaTepuasa
Ne7 «Tpuronomerpuueckue [TpakTruyeckoe 3anstue Ne7 o reme « TpuroHoMeTpuieckrue ypaBHEHHUS! 1 HEPABEHCTBAY. JIP 2,4,23,30

YpaBHEHHUS U HEPABEHCTBAY.

CamocTrosiTeibHasi padora odyuarommuxcs Nel0
CocTaBieHue CipaBOYHOro Marepuaia o reme « TpuroHomeTpudeckue ypaBHEHHS.
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Tema 3.15. Pemenue IIpojeccnoHaILHO—OPHEHTHPOBAHHOE COAEPKAHUE
npo¢eCCHOHAIBHBIX 33]1a4. [IpeoOpa3zoBanusi TPUTOHOMETPHYECKUX BbIpakeHH. DopMyina mepexona OT CYMMBI JIBYX JIP 2,4,23,30
GyHKUMH ¢ pa3nuyHBIME KO3 (UIMEeHTaMHu B OAHY M3 TPUTOHOMETPHUYECKUX (DYHKIHIA. 2
Pemienne THUIOBBIX 3a7a4 Ha INpUMEHEHHE (QOpMyJ IpHU NpPeoOpa3OBaHUU BBIPAXKECHUH.
Vcnionp30BaHue CBOMCTB TPUTOHOMETPUUYECKHX (PYHKIIMHU B MPO(ECCHOHANBHBIX 33/1a4ax.
CamocrosiTejibHasi padoTa odyuarommuxcsi Nel0 1
CocTraBiieHHEe CIPaBOYHOI0 MaTepuaia 1o reMe « TpuroHoMeTpuyecKre ypaBHEHUS.
Tema 3.16. [IpakTuueckoe 3aHsATHE Conep:kanue y4eOHOT0 MaTepHuaia 2
Ne8 «Tpuronomerpuueckue [Tpaktuyeckoe 3anstue Ne§ o reme «TpuroHomerpudeckue GyHKIUN. JIP 2,4,23,30
GyHKITUNY. CamocrosiTesibHast padoTa odyuarommxcs Nell
Pemenune sx3amMeHaMOHHBIX 3a1a4 110 TeMe «lIpeoOpa3oBaHue TPUTOHOMETPHUYECKIX 1
BBIPKEHUI».
Paznea 4.
Hayana maTeMaTH4eckoro 24
anaausa. I[lpousBognas pyHkuum.
Tema 4.1. Hucnossie Copepxanue yuyeOHOro MaTepuasa
nocienosarenbHocTu. [Ipenen Onpenenenue 4MCI0BON MOCIEN0BATENBHOCTHU. [IpuMepsl YHCIOBBIX MOCIEI0BATEIBHOCTEN.
YHCJIOBOM MOCIIEI0BATEIBHOCTH. CrniocoObl 3a/1aHUs U CBOMCTBA YHCIIOBBIX MOCIEI0BAaTEIbHOCTEN. BoIuncienue uieHoB JIP 2,4,23,30
[Ipenen pynkumu. nocnenoBarenbHocTU. [loHsATHE O TIpenene nocienoBareabHocTU. CylllecTBOBaHUE Mpeena
MOHOTOHHOM OIPaHUYEHHOMN MOCIEA0BATENbHOCTH. [[IIMHA OKPYKHOCTH U IJIOLAAb Kpyra 2
KaK Mpezensl nociieoBareabHocTel. beckoHeuHo yObIBaroIas reoMeTpuyecKas Iporpeccus
u ee cymMma. Teopemsi 0 npedenax nociedosamenvrhocmel. Ilepexoo k npedenam 6
Hepasencmeax. CyMMHpOBaHUE MocieoBaTenbHoCcTel. [ToHsTHE O HEIPEPHIBHOCTH
bynkuuu. OchosHvle meopemul 0 Henpepblehvix pyuxyusax. [lonamue o npedene ynxkyuu 6
mouxke. [losedenue @pynxyuii Ha beckoneunocmu. Acumnmomai.
CamocrosiTeibHasi padoTa ody4yarommxcs Nel?
[ToaroroBka coobuiennii mo TemaMm: «llocnenoBarenbHocTh PubOHAUUMY, «Posb Mcaaka 1
Hrrotona u I'ordpuna Bunbrensma Jleitbanma B co3pannu nuddepeHmaibHOro
UCUHUCIIEHUS (T10 JKeJIaHUI0 00yYaroIuXCsl).
Tema 4.2. Onpenenenue Copaepxxanue y4yeOHOro MaTepuasa
IIPOU3BOJHON. Brruncinenue [TonsiTHe 0 MPOU3BOAHON PYHKINH, (PU3NIECKUIA U TE€OMETPUUECKUNA CMBICI IPOU3BOIHOM. 5 JIP 2.4.23.30
»F,29,

IMPON3BOJHBIX.

Huddepenunan pyukiuu. [IponsBoiHbIe CyMMBI, pa3HOCTH, IPOU3BEACHUS U YACTHOTO.
[Tpon3Bo/IHBIE OCHOBHBIX 3JIEMEHTapHbIX (yHKIKH. Bropas npousBoaHas. Bropas
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pou3BOIHAs U ee pusmueckuii cMmpici. HaxoxxeHre ckopocTu st mpolecca, 3a1aHHOro
dbopmynoii u rpaduxom. Beranciaenre npous3BoIHbIX.

CamocTosiTeibHasi padoTa o0yyarommuxcs Nel3
CocraBneHue cipaBoyHOro Marepuaia o reme «IlpousBoaHas GyHKIUM».

Tema 4.3. [luddepennupoBanue
CJIOKHOUM (PYHKIIHH.
HuddepennupoBanne odpaTHON

GbyHKIIH.

Conep:xaHue yueOHOro MaTepuasa
Ilpouzeoonvie crnooicnotl (komnozuyuu) u oopamuot ¢ynxyuti. Coxxaas QyHKIus
(xomniozunms Gyukiwmii). Auddepenmposanne pynkimm y = f(kx+m).

JIP 2,4,23,30

CamocrosiTesibHast padoTa odyuarommxcs Nel3
CocraByieHHe CIIPaBOYHOTO MaTepuraia 1o reme «IIponsBogHas QyHKIIHI.

Tema 4.4, TIpakTHdecKkoe 3aHsATHE
Ne9 «[IpomsBoanas GyHKIHNIY.

IIpodeccrnonaILHO—OPHUEHTHPOBAHHOE COAEPKAHME
[TpakTrueckoe 3ansatue Ne9 no teme «lIponsBogHas GyHKIUN.

JIP 2,4,23,30

CamocrosiTesibHast padoTa odyuarommxcs Nel3
CocraByieHHEe CIIPaBOYHOTO MaTepuaia 1o reme «IIponsBoaHas GyHKIIHI.

Tema 4.5. YpaBHeHHE KacaTeIbHOUN K
rpaduKy QyHKIHH.

Coaep:xxanue yueOHOro MaTepuaJia
VYpaBHeHHe KacaTeabHOU K rpadpuky GpyHKIHUU. AJTOPUTM COCTaBICHUS YPABHEHUS
KacaTeJIbHOM K rpaduKy GyHKIUH.

JIP 2,4,23,30

CamocTosiTeibHasi padoTa odyyarommxcs Nel3
CocraBieHue crpaBoyHoro marepuaia no reme «llpousBoHas GyHKIUM».

Tema 4.6. [IpumeneHne npon3BoAHON
11l UccTieIoBaHus (QYHKIIHU.

Conep:xanue yueOHOro MaTepuaJia
[TpumeHeHne TPOU3BOTHON K UCCIIEIOBAaHUIO (DYHKIUI U MTOCTPOSHHIO TPapUKOB.
BepTtukanbHbie 1 TOPU30HTATIBHBIE ACUMIITOTHI TpaduKoB. I paguxu OpooHo—nuHeliHbIX

GyHryuil.

JIP 2,4,23,30

CamocrosiTesibHas padoTa o0yuarommuxcst Neld

[ToaroroBka coobuiennit o Temam «lIpunoxeHns Npou3BOIHON K PELICHNIO (PU3NYECKUX
3agauy, «[Ipuknannoe 3HaueHue MPOU3BOAHON U MU depenianay (1o KeIaHuko
00yJarmuxcs).

Tema 4.7. [Ipumenenune npon3BoIHON
JUIs1 HAXOKICHUS HAauOOJBIIUX U
HaVMEHBIIINX 3HAYEHNN BEJTNYMH.

Conep:kaHue y4eGHOro MaTepuasia
Hcnonb30BaHue MPOU3BOIHBIX TPU PEIICHUU YPABHECHUI U HEPABEHCTB, TEKCTOBBIX,

(1)I/ISI/I‘IGCKI/IX U TCOMETPUUICCKUX 3a/la4, HAXOXKICHUHA HauOOJIBIINX U HAMMEHBIINX 3HAUCHHU.

[Ipumeps! UCIIONB30BaHUS IPOU3BOIHOM JIs1 HAXOKIECHUS HAUTYUYIIErO PEIICHUS B
NPUKIAIHBIX 3a7adax. HaxoxaeHune ckopoctu AJis mpolecca, 3aJaHHoro Gopmyson nin

JIP 2,4,23,30
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rpaduKoM.
CamocrosiTejibHasi padoTa o0yuyaromuuxcsi Neld
[ToaroroBka coobuienunii o Temam «lIpunoxeHns Nponu3BOIHON K PEHICHUIO (PU3NIECKUX 1
3anauy, «[IpukiagHoe 3HaueHHE TPOM3BOAHON U U depeHnanay (1Mo KeTaHnko
00yyJarommxcs).
Tema 4.8. IIpakTueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia 5
Nel0 «IIpumeHeHMre POU3BOIHOMN [Tpaktuyeckoe 3anstue Nel0 o Teme «lIpuMeneHre Mpon3BOAHON (HYHKIIUNY. JIP 2,4,23,30
GyHKIENY. CamocrosiTeibHas padora odyuarommxcs Nel4
[ToaroroBka coobuienuit o Temam «IIpunoxeHus npon3BOIHON K PELICHNIO (PU3NYECKUX 1
3amauy, «[IpukinagHoe 3HaueHNe MPOU3BOAHON 1 auddepennnanay (1o KeTaHHIo
00y4aromuxcs).
Pa3nea S.
I'eomeTpusi. [IpsiMble U MJIOCKOCTH 48
B IIPOCTPAHCTBe.
Tema 5.1. Axcuomsl crepeomerpur, | Coaep:kanue yueOHOro MaTepuasia OK 04
HEKOTOPBIE CIEICTBUS U3 HUX. ['eomeTpus Ha ruiockocTH. [Ipsimble U miIocKOCTH B TpocTpancTBe. OCHOBHBIE MOHATHUS JIP 2,4,23,30
cTepeoMeTpuu (TouKa, MpsMasi, IJI0CKOCTh, MPOCTPAHCTRO). [loHsamue 06 akcuomamuueckom 2
cnocobe nocmpoenus ceomempuu. bpeitH—puHr «lIpuMeHeHne akCMoM CTEPEOMETPUH U UX
CIIEICTBUINY.
CamocrosiTeibHas padora odyuarommxcs Nel5
CocrasieHne cripaBOYHOro MaTepuaia 1o TeMe 1o reMe «lIpunoxeHus akcuom 1
CTEPEOMETPUH U UX CIICICTBUI.
Tema 5.2. [IpakTiueckoe 3aHsATHE Copepxanue yueOHOro Mmarepuasa 2
Nell «I[IlpumeHnenue akcuom ITpakTueckoe 3ansatue Nell no reme «IIpuMeHeHNE aKCMOM CTEPEOMETPUIN» JIP 2,4,23,30
CTEPEOMETPUN. CamocrosiTe/ibHasi padoTa odyuarommuxcs Nel5
CocrasieHne cripaBOYHOro MaTepuaia 1o TeMe 1o reMe «lIpunoxeHus akcuom 1
CTEPEOMETPUH U UX CIICICTBUI.
Tema 5.3. ITapamnensHocTs npsMbiX, | Coaep:kaHue y4eOHOI0o MaTepuasa
MPSAIMOM U TIOCKOCTH. B3anMHOe pacnosnokeHne IByX NPsSAMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, TapAJIJIEIbHBIE JIP 2,4,23,30
[TapannenbHOCTb MIIOCKOCTEN. U CKpeluBaromuecs npamMele. [lapannenbHble npsMele B npoctpadcTse. [lapannensHocTs 9

MPSIMOM M INIOCKOCTH, IPU3HAKKU U CBOMCTBA. PaccTosiHME MEX Ay napajljieIbHBIMU
IIJIOCKOCTAMU. B3auMHO€E pacrosioxkeHue AByX II0CKocTel. [lapamuiebHOCTh IIII0CKOCTEM,
IIPU3HAKYU U CBOMCTBA. TeopeMbl 0 MapajuIeIbHbIX MIIOCKOCTSX.
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CamocTosiTeibHasi padoTa o0yuarommuxcs Nel6
IToaroroBka coobuienus no teme «llapamieabHOCTb NPSIMBIX U INIOCKOCTEH.

Tema 5.4. [IpakTuueckoe 3aHsATHE Copaepxxanue yueOHOro MaTepuasa

Nel2 «ITapamienbHOCTh IPSMBIX U ITpakTnueckoe 3ansaTue Nel2 no treme «IlapamienbHOCTh TPSMBIX U TIJIOCKOCTEH. JIP 2,4,23,30

IIJIOCKOCTEMN. CamocTosiTeibHasi padoTa o0y4yarommuxcs Nel6
IToaroroBka coobuienus no teme «llapamieabHOCTb NPSIMBIX U INIOCKOCTEN) .

Tema 5.5. CxpemuBaromuecs Copaepxxanue yueOHOIro MaTepuasa

MPSAMBIE, YTOJI MEXKIY MPSAMBIMHU. PaccTosinue Mexay CKpemBarouMucs npsiMbIMU. OTIpeesieHue CKPeIBarOIIUXCs JIP 2,4,23,30
NpSMBIX, 0003HAYEHHUE, MPU3HAK CKPEIINBAIOIIMXCS MPSIMBIX. YTOJ MEKAY MPSIMBIMU B
IPOCTPAHCTBE.
CamocrosiTeibHasi padoTa ody4yarommxcs Nel6
IToaroroBka coobuienus 1o teme «llapamienbHOCTh NPSIMBIX U IJIOCKOCTEN».

Tema 5.6. IIpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia

Nel3 «¥Yroa mexay npsMbIMU». ITpakTueckoe 3anstue Nel3 o reme «Yros MeX1y NPSIMBIMUY. JIP 2,4,23,30
CamocrosiTesibHast padoTa odyuarommxcs Nel6
[ToaroroBka coobuienns 1o Teme «llapamienbHOCTh MPSIMBIX U IIIOCKOCTEN».

Tema 5.7. Terpasip u Coaep:xxanue yueOHOro MaTepuaJia

napauienenunes. Pemenne 3agad. Ornpenenenne TeTpadapa, napauienenuneaa. CoicTea napawienenumnena. [locrpoenue JIP 2,4,23,30
ceyeHuil. Penienne TMNOBBIX 33184
CamocTosiTeibHasi padoTa odyyarommxcs Nel6
[ToaroroBka coobuienus no teme «llapamneabHOCTh NPSIMBIX U IJIOCKOCTEN.

Tema 5.8. IIpakTueckoe 3ansTHE Copaepxxanue yuyeOHOIro MaTepuasa

Nel4 «Terpasap. Ilapamnenenunen» | Ilpaktuueckoe 3anstue Nel4 no teme «Terpasap. Ilapamienenunen» JIP 2,4,23,30
CamocTosiTeibHasi padoTa odyuarommxcs Nel6
[ToaroroBka coobuienus no teme «llapamneabHOCTh NPSIMBIX U INIOCKOCTEH.

Tema 5.9. [lepneHAuKyASIPHOCTD Copaepxxanue ydyeOHOro MaTepuasa

MIPSIMOM U TUIOCKOCTH. YTOJI MEXKAY ITepecekaromuecs, napauleIbHbIe U CKPEILIMBAIOIINECS IPAMBIE. YTOJI MEXKIY MPSIMBIMU B JIP 2,4,23,30

MIPSAIMOM U TUIOCKOCTBIO.

npoctpaHcTie. [lepnenauKynspHOCTh NpsMbIX. [[apamienbHOCTs U NEPIEHAUKYISIPHOCTD
IIPSIMOM U INIOCKOCTH, IIPU3HAKU U CBOMCTBA. [IeprieHIuKysap 1 HaKJIOHHAs K IIJIOCKOCTH.
VYros Mexay NpsAMOM U IUIOCKOCTBIO. PaCCTOSIHUS OT TOYKHM 110 IIIOCKOCTH. PaccTostHue oT
IIPSIMOM 10 IJIOCKOCTH. TeopeMa o Tpex neprneHauKyisapax. Paccrosaue mexny
NapaJuIeIbHBIMU TUNIOCKOCTSAMH. PaccTosiHME MEXKy CKpEeIUBAOIUMUCS NTPSMBIMU
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CamocrosiTeibHas padora o0yuyarommxcs Nel7
[ToaroroBka coobuienus no treme «B3zaumMHoe pacnookeHne NpsMbIX U IUIOCKOCTEH B
IIPOCTPAHCTBEY.
Tema 5.10. [IpakTuueckoe 3aHsTHE Copaepxxanue yyeOHOIro MaTepuasa
Nel5 «Ilepnenaukyssp u ITpakTrueckoe 3ansatue Nel5 no treme «IlepneHauKyIIp U HAKIIOHHBIEY. JIP 2,4,23,30
HaKJIOHHBIE. CamocrosiTejibHasi padoTa odyuarommxcsi Nel7
[ToaroroBka coobuienus mo teme «B3zauMHOe pacionoKeHne MPSMBIX U TUIOCKOCTEH B
IPOCTPAHCTBEY.
Tema 5.11./IByrpansslii yrod. Copepxxanue yueOHOro MaTepuasa
[lepneHuKyISIPHOCTD IJIOCKOCTEH. [lepneHAUKyYISIPHOCTD MJIOCKOCTEH, PU3HAKU U CBOMCTBA. JIByrpaHHbI yroil, TMHEHHBIN JIP 2,4,23,30
yroJl ABYTPaHHOIO yria. YTroj MeXIy IIIOCKOCTSIMU.
CamocrosiTesibHast padoTa odyuarommxcs Nel8
Tema 5.12. [IpakTrueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia
Nel6 «llepnennukynsipHbie ITpakTnueckoe 3anstue Nel6 no reme «llepneHaANKyIspHbIE TUIOCKOCTHY. JIP 2,4,23,30
IIJIOCKOCTH. CamocrosiTesibHast padoTa odyuarommxcs Nel8
[ToaroroBka coobuienns no teme «llepneHIuKyIsIpHOCTD NPSIMBIX M IIIOCKOCTEI.
Tema 5.13. U3z006pakenue IIpodeccnonaIbLHO-OPHEHTHPOBAHHOE COAEPIKAHUE
IIPOCTPAHCTBEHHBIX (UTYD. [TapannensHOe MpoekTupoBanue. OpToroHanbHOE NPOEKTUPOBaHuE. [l1ouaos JIP 2,4,23,30
OpPMO2OHANLHOU NPOEKYUU MHO20y20abHUKA. 1300paXkeHne IpoCcTpaHCTBEHHBIX (PUTYD.
Llenmpanvroe npoexmuposanue. B3auMHoe pacronokeHue NpoCTPaHCTBEHHbBIX QUTyp.
[TpsiMble U MJIOCKOCTH B apXUTEKTYpPE U CTPOUTEIHCTBE.
CamocrosiTeibHasi padoTa o0y4yarommuxcs Nel8
[ToarotoBka coobuienus no teme «llepneHIuKyIsIpHOCTb NPSAMBIX U IIIOCKOCTEM.
Tema 5.14. [IpakTuueckoe 3aHsATHE Conep:xxanue yueOHOro MaTepuaJia
Nel7 «IIpoctpancTBennble puryps». | [Ipaktuueckoe 3anstue Nel7 «IIpocTpaHcTBeHHbIE (DPUTYPBI». JIP 2,4,23,30
CamocrosiTeibHas padora o0y4yarommxcs Nel8
[TonroroBka coobmienus no reMe «llepneHauKyIsIpHOCTh NPSIMBIX U IUIOCKOCTEH».
Tema 5.15. [IpakTuyeckoe 3aHsTHE Copaepxxanue yyeOHOIro MaTepmuasa
Nel8 «Crepeomerpusi» [TpakTueckoe 3anstue Nel8 no reme «CrepeomeTpusi» JIP 2,4,23,30
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CamocrosiTeibHasi padoTa o0yuarommuxcs Nel8 1
[TonroroBka coobuienus o reme «llepneHauKyaIpHOCTh NPSIMBIX U IUIOCKOCTEH.
Tema 5.16. O6001ienue u Coaep:xxanue yueOHOIro MaTepHaJia OK 06
CHCTEMAaTH3alus 3HaHUH. O06o6menne u cucreMarusanus 3Hanuid. [logsenenne utoros 3a | cemectp. 2 JIP 2,4,23,30
CamocrosiTejibHasi padoTa o0yuyarommxcsi Nel9 1
[ToaroroBka MaTepragoB COOOIICHUH U MPE3EHTANHN ISl CIauu.
Pazpea 6.
YucnoBbie 1 OyKBeHHbIE 81
BbIpa:keHusi. CTeneHu U KOPHU.
Tema 6.1. Kopenb N—HOi1 cTeneHu. Coaep:xxanue yueOHOro MaTepuaJia
OsznakomiieHHe oOydaromuxcs ¢ ¢GopMamMu TeKylmled M MPOMEXKYTOYHOM aTTeCTallWy, JIP 2,4,23,30
OCHOBHOIl ¥ JOIOJIHUTENBHON JHUTEpaTypod IO Kypcy MAHCHMILUIMHBI WU TPOBEACHUE 9
MHCTPYKTaXKa M0 TEXHUKE O€30MaCHOCTH.
Kopenb crenenu n > 1 u ero coiictBa. Pemienue ynpaxxHeHUH ¢ UCIIOJIb30BAaHUEM CBOWCTB
KOPHsI N—HOM CTETICHHU.
CamocrosiTesibHast padora o0yuarommuxcs Ne2( 1
CocraByieHHe CIIPaBOYHOTIO MaTepuaia 1o Teme 1o reme «KopHu, CTereHu u JIorapuMbD».
Tema 6.2. [IpeoOpazoBanue Conep:xxanue yueOHOro MaTepuaJia
BBIpaXXEHMI, cofepkaiux paaukainsl. | CTeneHb ¢ paMoOHaIbHBIM [TOKa3aTeNeM U ee cBoiicTBa. [loHATHE O cTEeneHu ¢ JIP 2,4,23,30
JIEWCTBUTENLHBIM TTOKa3aTesieM. CBOMCTBA CTETNIEHU C JICMCTBUTEIHHBIM ITOKAa3aTEIEeM. 5
[TpeoOpazoBanus BIpaXEHUH, CoAepKAIUX paauKabl. [IeficTBHS HAl CTETIEHSIMHU C
NEHCTBUTENLHBIMY MTOKa3aTeassMu. O000IeHIE MOHATHUS CTeTIeHN. TOX/IeCTBEHHBIC
npeoOpa3oBaHus CTENEHEH ¢ AeCTBUTEIbHBIMU TOKA3aTENISIMH.
CamocrosiTeibHas padora odyuarommxcs Ne20 1
CocTraBieHre CipaBOYHOr0 MaTepuaia 1o reme no reme «KopHu, crenenu u 1orapudmeiy.
Tema 6.3. Oynxunn Y = Q/; X Coneprxanue y4yeOHOro Matepuasa } § 2
. Onpenenenue GyHKINHU, TpadUKK U CBOMCTBA (DYHKITHIA. JIP 2,4,23,30
CBOWCTBA U TpaUKH. C 6 5 Ne20
aMocTosiTeIbHAsA padoTa odyuyarommxcs: Ne 1
CocraBiieHre ClIpaBOYHOT0 MaTepuaia 1o reme mno reme «KopHu, cTeneHu u JJorapudmMbiy.
Tema 6.4. [IpakTueckoe 3aHsTHE Copaepxxanue y4yeOHOro MaTepuasa 5
Nel9 «Pagukais». IIpaktuueckoe 3anstue Nel9 no reme «Pagukaibiy. JIP 2,4,23,30
CamocrtosiTeibHas padora odyuarnmxcs Ne2( 1

36




1 2 4

CocraBieHne CipaBOYHOT0 MaTrepuaia mo reme mno reme «KopHu, crenenu u sorapudmen.

Tema 6.5. CrenieHHble QYHKIIUH. Conep:kanue y4eOHOT0 MaTepuaJia
Onpenenenue creneHHol GpyHkunu. CreneHHas (yHKIMS C HATypaJIbHBIM OKA3aTEJIeM. JIP 2,4,23,30
CamocrosiTesbHasi padora o0ydyarwmmxcs Ne2(
CocraBieHne CipaBOYHOT0 Marepuaia mo reme no reme «KopHu, crenenu u sorapudmeny.

Tema 6.6. CtenieHHble GYHKIINH, UX Conep:kanue y4eOHOT0 MaTepuaJia

CBOWCTBa, rpaduKu. I'paduxu u cBoiicTBa creneHHbIX ¢pyHKuuid. [loctpoenne rpadukoB CTeNeHHbIX (GYHKINH. JIP 2,4,23,30
CreneHHas QyHKIHMS C HaTypaJlbHbIM II0KA3aTENIEM, €€ CBOMCTBA U I'paduK.
CamocrosiTeibHas padora odyuarommxcs Ne2(
CocraBieHue cipaBOYHOIro Marepuaia o reme no reme «KopHu, creneHu u jorapumsely.

Tema 6.7. Pemienne IIpodeccnoHaILHO—OPHUEHTHPOBAHHOE COIeP:KAHUE OK 01

npoeCCHOHATBHBIX 3ajad. Pemrenne nppanimoHAIbHBIX YpaBHEHHN. PellieHne npukiiagHelx 3a1a4. JIP 2,4,23,30
CamocrosiTesibHass padora o0yuarommuxcs Ne2(
CocraBieHne CpaBOYHOTr0 MaTepuaia mo teme mno reme «KopHu, crenenu u sorapumeny.

Tema 6.8. IIpakTuueckoe 3ansTHE Coaep:xxanue yueOHOro MaTepuaJia

Ne20 «Crenenu u KOpHU. ITpakTueckoe 3anstue Ne20 o reme «CTEeNeHU U KOPHM. JIP 2,4,23,30
CamocrosiTesibHas padora o0yuarommuxcst Ne21
Pemenue sk3ameHalMOHHBIX 3a7a4 1o TeMe «KopHu, crenenu u gsorapu@mony.

Tema 6.9. IlokazarenbHas GyHKIUSA Copepxanue yueOHOro Mmarepmuasa

ee CBOMCTBA U rpaduk. [ToxazarenbHast yHKIMS (IKCIIOHEHTA), ee cBoiicTBa U rpaduk. [locTtpoenue rpaduxos JIP 2,4,23,30
NoKa3aTeabHbIX (PYHKIMH, CXOJCTBO M pa3inyKe CBOWCTB rpaduKoB.
CamocrosiTeibHas padora o0yuarommxcs: Ne22
CocraBieHue cipaBoyHoro marepuaia o reme «IlokasarenbHas QyHKIMSY.

Tema 6.10. [IpakTiueckoe 3aHsTHE Copaepxxanue ydyeOHOIro MaTepuasa

Ne21 «Iloka3zarenbHas GyHKIHS. ITpaktuyeckoe 3ansatue Ne21 no teme «llokazaTenbHast QyHKIUS». JIP 2,4,23,30
CamocrosiTeibHas padora o0y4yarommxcst Ne2?2
CocraBrieHue cupaBoyHoro matepuaia no reme «llokazarenbHas QyHKINSY.

Tema 6.11. [TokazarenbHble Copaepxanue yueOHOIro MaTepuasa

YpaBHEHUS. OmnpeeneHne MoKazareabHOro YpaBHEHUs, CIOCOObI pelIeHHs] TOKa3aTeIbHbIX YPaBHEHHIH. JIP 2,4,23,30
CamocrosiTeibHas padora o0yuyarommxcst Ne2?2
CocraBneHue cupaBoqHoro Matepuana no teme «llokazarenbHas QyHKIHSY.

Tema 6.12. IIpakTuueckoe 3aHsATHE Copnepxxanue yyeOHOro MmaTepuasa

Ne22 «IlokaszarenbHbIe ypaBHEHUSD. ITpakTnueckoe 3anstue Ne22 no treme «llokasaresbHbIe ypaBHEHUS». JIP 2,4,23,30
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CamocrtosiTeibHas padora o0yuarommxcst Ne22 1
CocraBieHue cipaBoyHoro marepuaia o reme «llokasarenbHas QyHKIHSA».

Tema 6.13. [lokazarenbHble Copaepxxanue yueOHOro MaTepuasa

HEpaBEHCTBA. OrnpezenieHne moka3aTeaIbHOTO HEPABEHCTBA, CIIOCOOBI PEIICHUS TTOKa3aTeIbHBIX HEPABEHCTB. 2 JIP 2,4,23,30
Penienne nmokaszarenbHBIX YpaBHEHUI U HEPABEHCTB Pa3IMYHBIMHU CIIOCOOAMHU.
CamocrosiTesbHasi padora o0ydarommxcs Ne22 1
CocraBieHue cpaBoyHoro marepuaia o reme «llokasarenpHas QyHKIHSDY.

Tema 6.14. [IpakTuueckoe 3aHsATHE Conep:kanue y4eOHOT0 MaTepuaJia 2

No23 «Iloka3zarenvHbie HepaBeHCTBaY. | [IpakTrueckoe 3ansaTre No23 no teme «IlokazareapHbIe HEPABEHCTBAY. JIP 2,4,23,30
CamocrosiTesibHas padora o0yuarommuxcs: Ne22 1
CocrasieHue cupaBoqHoro matepuaia no reme «llokazarenbHas QyHKIUSY.

Tema 6.15. [Tonstue norapudma. Coaep:xanue yueOHOro MaTepuaJia 2
Jlorapudm yucna. OcHoBHOE JIorapuMUIECcKOe TOKIECTBO. JIP 2,4,23,30
CamocrosiTeibHas padora o0yuarommxcst Ne23
[ToaroroBka cooduienus no teme «Mcropus nosiBieHus jorapudmay (o xKeIaHuko 1
00ydJarommxcs).

Tema 6.16. Jlorapudpmuueckas Coaep:xxanue yueOHOro MaTepuaJia 2

¢GyHKIMS, ee CBOICTBa U rpaduk. Jlorapudmmueckas QyHKIMS, €e CBONCTBA U rpaduK. JIP 2.4,23,30
CamocrosiTeibHas padora o0y4yarommxcs Ne24 1
CocTraBieHre cupaBoYHOro MaTepuaia rno teme «Jlorapudmoiy.

Tema 6.17. IIpakTuueckoe 3ansTHe Copepxanue yueOHOro Mmarepuasa 5

Ne24 «I"paduxu norapupmMuaecKkux ITpakTueckoe 3anstue Ne24 o reme «I'paduku orapupmudeckux QyHKIHANY. JIP 2,4,23,30

GyHKImMiD». CamocrosiTeibHas padora o0y4yarommxcs Ne24 1
CocraBieHre cupaBoYHOro Matepuaia rno teme «Jlorapudmoiy.

Tema 6.18. CpoiicTBa jg0rapugmos. Copepxanue yueOHOro MmaTepuasa
Jlorapudm npousBeaeHUs, YACTHOTO, CTENIEHU; IIEPEX0/] K HOBOMY OCHOBaHMIO. J{ecATHUHBII 2 JIP 2,4,23,30
U HaTypaJIbHBIN JIOrapu(MBbl, YUCIIO €.
CamocrosiTeibHas padora o0y4yarommxcs Ne24 1
CocraBieHre cupaBoYHOro Matepuana rno teme «Jlorapudmoi.

Tema 6.19. IIpakTuueckoe 3ansTHE Copaepxxanue yyeOHOIro MaTepmuasa 5

Ne25 «Jlorapudmbi». [Tpaktdeckoe 3anstre No25 o Teme «Jlorapudmsny. JIP 2,4,23,30
CamocrosiTeibHas padora o0yuarommxcs Ne24 1
CocraBieHre cupaBOYHOro MaTepuaia rno teme «Jlorapudmoi.
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Tema 6.20. Pemenune 3amay.

Conep:xanue yueOHOro MaTepuaJia
[TpeoOpa3zoBanus BbIpaXEHUI, BKIIOUAIOMUX apu(PMETHUECKHUE OTIepaIluu, a TAKKe

OTIepalMIO BO3BEACHUS B CTEIICHD U OIepaluio JiorapudmupoBanus. Haxoxaenue 3naueHuit

norapudma 1o mpou3BOJILHOMY OCHOBaHHUIO. [lepexoa OT 0HOr0 OCHOBAHUS K JPYTOMY.

Brruucnenue u cpaBHeHHe JorapumoB. Pemenne yrpaxHeHH Ha UCIIOIB30BAHNE CBOMCTB

jorapu(MoB, IPUMEHEHHUE KaIbKYISTOPOB JJIs1 BEIYMUCIICHUS Jorapu(pMoB.
JlorapudmupoBaHye 1 TOTCHIIUPOBAHNUE BBIPAKCHHI.

JIP 2,4,23,30

CamocrosiTesbHasi padoTa o0yuyarwmmxcs Ne24
CocraBieHne cipaBOYHOro Marepuaia mo teme «Jlorapudmony.

Tema 6.21. Jlorapudpmudeckue
ypaBHEHUS.

Coaep:xxanue yueOHOro MaTepuaJia

Omnpenenenue norapudmudeckoro ypaBHeHus. CriocoObl pereHnid JorapuMuaecKux
ypaBHeHuUi. Perenue norapudMuyeckux ypaBHeHH pa3HbIMU criocobamu. OmnpeneneHue
norapu(pMHIECKOTO HEPABEHCTBA, CIIOCOOBI €ro pelnieHus. Penenne norapupMuaecKux
HEPABEHCTB.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne24
CocraBieHue cripaBOYHOro Marepuaia no teme «Jlorapudmoi».

Tema 6.22. Jlorapudgmuueckue
HEpaBEHCTBA.

Conep:xanue yueOHOIro MaTepuaJia
Omnpenenenue gorapuGMUUECKOTO HEPABEHCTBA, CIIOCOOKI ero pemieHus. Pemenue
Jorapu(MHUUECKIX HEPABEHCTB.

JIP 2,4,23,30

CamocrosiTeibHas padora o0y4yarommxcs Ne24
CocraBieHre cupaBoyHOro Marepuana no teme «Jlorapudmoi.

Tema 6.23. [IpakTuueckoe 3aHsATHE
Ne26 «Jlorapudpmuyeckue
YpaBHEHHSI.

Conep:xxanue yueOHOro MaTepuaJia
[TpakTideckoe 3ausatue No26 no reme «Jlorapudmudeckie ypaBHEHHSI.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne24
CocTaBieHue cipaBOYHOro Marepuaia no teme «Jlorapudmoi».

Tema 6.24. [IpakTuueckoe 3aHsATHE
Ne27 «Jlorapupmuueckue
HEpaBEHCTBaY.

Conep:xxanue yueOHOro MaTepuaJia
[TpakTuueckoe 3austue No27 o teme «Jlorapudmudeckie HepaBEHCTBAY.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne24
CocTaBieHue cipaBOYHOro Marepuaia no reme «Jlorapudmeoi».

Tema 6.25. ludpepennupoBanue
MOKa3aTeIbHON U IOTapu(PpMUIECKON

GbyHKIHI.

Conep:xaHue y4eOHOr0o MaTepHaja
JuddepennmpoBanue nokazaTeabHON U JorapupMuUuecKoi QyHKIHH.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne24
CocTaBieHue cripaBOYHOro Marepuaia o teme «Jlorapudmoi».
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Tema 6.26. Pemenue IIpojeccnoHaILHO—OPHEHTHPOBAHHOE COAEPKAHUE OK 01
poeCCHOHABHBIX 3aJ1a4. Jlorapudmudeckas cnupalib B apXUTEKTYpe U CTPOUTENIBCTBE. PereHue 3aaad mo teme 2 JIP 2,4,23,30
«Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBAY.
CamocrosiTesbHasi padoTa o0yuyarwmmxcs Ne24 1
CocTaBieHne CipaBOYHOTro Marepuaia o teme «Jlorapudmoi».
Tema 6.27. [IpakTuueckoe 3aHsATHE Conep:kanue y4eOHOT0 MaTepuaJia 2
Ne28 «Jlorapudpmuueckas pynkuus». | [Ipakruueckoe 3ansTre Ne28 o teme «Jlorapupmudeckas GyHKIH. JIP 2,4,23,30
CamocrosiTesbHasi padoTa o0yuyarwmmxcs Ne25
[ToaroroBka coobuienus mo teme «M3 HCTOPUH UHTETPATHLHOTO HCUUCICHHS (IO KETAaHUIO 1
00y4aromuxcs).
Paznea 7.
Hauvana maTreMmaTH4ecKoOro 30
a”nagu3a. UHTerpan u ero
NpUMeHeHHe.
Tema 7.1. [lepBooOpa3Hasi. Coaep:xxanue yueOHOro MaTepuaJia
[TepBooOpa3zHas. IlepBooOpazHble aneMeHTapHbIX QyHKUMM. [IpaBuiia BerunciaeHus 2 JIP 2,4,23,30
epBOOOPa3HBIX.
CamocrosiTeibHas padoTa odyuarommxcst Ne26 1
CocraBieHue crpaBoyHoro marepuaia no teme «lleppoobpasHast 1 HHTErpam».
Tema 7.2. Beiuucnenue Copaepxxanue ydyeOHOro MaTepuasa
HEOIPEIEICHHOI O UHTErpasa. HeonpeneneHHslit uHTErpai u ero coiictTBa. OCHOBHBIE (POPMYIIBI HHTETPUPOBAHMS, METOJ 2 JIP 2,4,23,30
HENOCPEJICTBEHHOTO UHTETPUPOBAHMUSI.
CamocrositeibHas padora o0y4yarommxcest Ne26 1
CocraBieHue cupaBoqHOro Matepuaia no teme «lleppoobpaszHas u uHTErpa».
Tema 7.3. [IpakTnueckoe 3aHATHE Copepxanue yueOHOro MmaTrepmuasa 5
Ne29 «Heonpenenennsiit unrerpany. | [lpaktuueckoe 3anstre Ne29 no teme «HeonpeaeneHHbI HHTErpaiy». JIP 2,4,23,30
CamocrosiTeibHast padoTa o0yuarommxcest Ne26 1
CocraBieHue cupaBoyHoOro Matepuaia no teme «IleppoobpaszHas u uHTErpa».
Tema 7.4. Onpenenennslii uarerpan, | Coaep:kaHue yueOHOro MaTepuasa
dhopmyna Hetorona—JleitOnma. [Tnomanes kpuBoauHEHHOM Tpanenun. [lonarue 06 onpenenennomM unterpaine. Gopmyna 2 JIP 2,4,23,30
Herorona — JleiiGHuna.
CamocrosiTeibHas padoTa o0yuarommxcest Ne26 1

CocraBlieHHe CIPaBOYHOTr0 Matepuaia o Teme «IlepBooOpasHas u HHTErpa».
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Tema 7.5. Berunucnenue Copaepxxanue yueOHOro MaTepuasa 2
ONPEACIICHHOTO UHTETpala. Brlunciienne onpenesieHHOrO HHTerpasa. JIP 2,4,23,30
CamocrosiTeibHast padoTa o0yuyarommxces: Ne26 1
CocraBieHue crpaBoyHoOro mMarepuaia no teme «lleppoobpasHas U HHTErpa».
Tema 7.6. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOIro MaTepuasa 2
Ne30 «OnpeneneHHbIN HHTETPA». IIpakTuueckoe 3ansatue Ne30 no reme «OnpeaeseHHbIA HHTETpa». JIP 2,4,23,30
CamocrosiTeibHast padoTa o0yuyarommxces: Ne26 1
CocraBieHue cpaBoyHoOro marepuaia no teme «lleppoobpasHas 1 HHTErpa».
Tema 7.7. Haxox1eHue miomaam Coaep:xanue yueOHOIro MaTepuaJia
KPUBOJIMHENHOM TpaIeLnH. OcCHOBHBIE ClTy4au PACTONIOKEHHS MIOCKON (DUTYPBI, ANITOPUTM pELICHHs 3314l Ha 2 JIP 2,4,23,30
BBIUMCJICHHE IO,
CamocrosiTeibHas padoTa odyuarommxces: Ne26 1
CocraBieHue crpaBoyHoOro marepuaia no teme «lleppoobpasHas 1 HHTErpam».
Tema 7.8. [IpakTuueckoe 3aHsTHE Copeprxanue yueOHOIro MaTepuasa 2
No31 «Brruncienue miomaan IIpakTrueckoe 3ansatue Ne31 no teme «BoruncieHue mionaam KpUBOJIMHEHHON Tparenm. JIP 2,4,23,30
KPUBOJIMHEWHOM Tpamneuumn. CamocrosiTeibHas padoTa odyuarommxces: Ne26 1
CocraBieHue crpaBoyHOro marepuaia no teme «lleppoobpasHas U HHTErpa.».
Tema 7.9. Pemienue 3amau ¢ IIpogeccnoHaILHO—OPHEHTHPOBAHHOE COAEPKAHUE OK 01
IIPUMEHEHUEM UHTETPAJIOB. [Tpumeps! puMeHeHust UHTerpaia B pusuke u reomerpuu. IIpumepsl HCIONb30BaHUS 2
IIPOU3BOJHON JUISl HAXOXKIECHUS HAaWJIy4lIero PEeIeHNs B IPUKIAJAHbIX 3a1a4ax. Haxoxaenue JIP 2,4,23,30
CKOpOCTH JIJIsl TTpoLecca, 3aAaHHOr0 (hOpMyJI0i MK rpaduKoM.
CamocrosiTeibHas padoTa odyuarommxcest Ne26 1
CocraBieHue cpaBoyHoOro marepuaia no teme «lleppoobpasHas U HHTErpam».
Tema 7.10. [IpakTiueckoe 3aHsTHE IIpojeccrnoHaILHO—OPHEHTHPOBAHHOE COAEPKAHUE 2
Ne32 «Murerpain u ero npumenenue». | [Ipakruyeckoe 3anstue Ne32 no teme «MHTerpai u ero npuMeHeHHUE. JIP 2,4,23,30
CamocrosiTeibHas padoTa odyuarommxcst Ne26 1
CocraBieHue crpaBoyHoro marepuaia no teme «lleppoobpasHas 1 HHTErpa.».
Pasnea 8.
I'eomerpus. Koopaunarsl u 33
BEKTOPBI
Tema 8.1. Bexropsl B npoctpanctee. | Coaep:kanue yueOHOro Matepuajia
BexTopsl. Monyne Bektopa. PaBeHcTBO BekTOpOB. Cl10KEHHE BEKTOPOB U YMHOXKEHHE 2 JIP 2,4,23,30

BeKTOopa Ha uncio. KonnuneapHsle BekTopsl. PasnoxkeHne BeKTopa 1o 1syMm
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HCKOJUIMHCAPHBIM BCKTOPAM.

CamocrosiTesibHasi padora o0yyarommxcs Ne27
CocrapiieHH€ CIIPAaBOYHOr0 MaTepuasa mo TeMe 1no treMe «BeKTopsl B IpOCTpaHCTBEY.

Tema 8.2. IIpakTuueckoe 3aHsTHE
Ne33 «KomnHeapHble BEKTOPBI».

Conep:kanue y4eOHOT0 MaTepuaJia
ITpakTueckoe 3ansaTue Ne33 o reme «BekTopbi».

JIP 2,4,23,30

CamocrosiTesibHasi padora o0yuarommxcs Ne27
CocraBiieHU€ CIIPAaBOYHOr0 MaTepurasa o TeMe 1no treMe «BeKTopsl B IpOCTPaHCTBEY.

Tema 8.3. KoMriianapHbie BEKTOPBI.

Conep:kanue y4eOHOT0 MaTepuaJia
Komiutanapueie BEKTOpBI. PasiioxkeHnue no TpeM HeKOMILTIaHapHbIM BekTopam. [IpaBuiio
napauleJenunesa.

JIP 2,4,23,30

CamocrosiTesibHas padoTa o0yuarommuxcst Ne27
CocraBiieHue CIIPaBOYHOr0 MaTepuasa 1o TeMe 1o treMe «BeKTopsl B mpOCTPaHCTBEY.

Tema 8.4. IIpakTuueckoe 3aHsTHE
Ne34 «KomruranapHbIe BEKTOPBI.

Coaep:xxanue yueOHOro MaTepuaJia
[Tpaktuueckoe 3anstue Ne34 no reme «KoMriiaHapHbie BEKTOPBI».

JIP 2,4,23,30

CamocrosiTesibHas padoTa o0yuarommuxcst Ne27
CocrapiieHre CIIPaBOYHOr0 MaTepurasa o TeMe 1o remMe «BeKTopsl B mpOCTpaHCTBEY.

Tema 8.5. KoopiuHaTel TOUKH U
KOOPJMHATHI BEKTOPA.

Coaep:xanue yueOHOro MaTepuaJia

Koopannats!l 1 BeKTOpHL. JlekapToBbI KOOpAUHATHI B IpOoCcTpaHcTBe. Dopmysia pacCTOSHUS
MEXIY ABYMS TOUKaMU. Popmyna paccmosanus om mouxu 00 niockocmu. IIpoekius BeKTopa
Ha ocb. KoopauHaTel BEKTOPA, CBA3b MEXKIy KOOpAMHATAMYU BEKTOpPA U KOOPAUHATAMU TOYEK.

I[eﬁCTBHH C BCKTOpaMHu, 3aJaHHBIMH KOOPAWHATAMH.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne28
CocraBreHne CrIpaBOYHOTO MaTepHaia no TeMe «MeTo KOOpANHAT B IPOCTPAHCTBE.

Tema 8.6. [IpakTrueckoe 3aHsTHE
Ne35 «KoopauHaThl TOUYKH U
BEKTOPA».

Coaep:xanue yueOHOro MaTepuaJia
[Tpaktuueckoe 3anstue Ne35 mo reme «KoopIUHATH TOUKH U BEKTOPaY.

JIP 2,4,23,30

CamocrosiTeibHas padora o0y4yarommxcs Ne28
CocraBieHue cipaBOYHOIr0 Marepuaia no reme «Merox KOOpAuHAT B IPOCTPAHCTBEY.

Tema 8.7. CkanspHoe npou3BeeHUE
BEKTOPOB.

Conep:kaHue y4eGHOr0 MaTepuasia

VYron MCIKIAY BECKTOPAMHU. CKaJ'I}IpHOC MMPOU3BCACHUC BCKTOPOB. (I)opMyna JJIA BBIYMCIICHUA

YIJI0B MCKAY MPAMBIMHA U IIJIOCKOCTAMMA B IIPOCTPAHCTBE.

JIP 2,4,23,30

CamocrosiTeibHas padora o0yuarommxcs Ne28
CocraBieHue clipaBOYHOI0 Marepuaia o reme «Meros KoOpAMHAT B IPOCTPAHCTBEY
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Tema 8.8. J[Brxenus. Copaepxxanue yueOHOro MaTepuasa
BektopHoe ypaBHeHHE NPSIMOM U INIOCKOCTH. VIcnionb30BaHUE BEKTOPOB P JOKA3aTEILCTBE 2 JIP 2,4,23,30
TEOpPEM CTepeOMETpUH. [lonamue o cummempuu 6 nNpocmpancmee (YeHmpaibHas, 0Cesas,
3epkanvras). [lapanienbHblil nepeHoc.
CamocrosiTeibHas padora o0yuyarommxcs Ne28 1
CocraBieHue cipaBOYHOI0 Marepuaia 1o reme «Merosa KOOpAMHAT B IPOCTPAHCTBE»

Tema 8.9. [IpakTuueckoe 3aHsTHE Copepxxanue yueOHOIro MaTepuasa 2

No36 «IIpousBeneHre BEKTOPOBY. [IpakTrueckoe 3anstue No36 no reme «lIponsBeaeHrne BEKTOPOBY. JIP 2,4,23,30
CamocrosiTeibHas padora odyuarommxcs Ne28 1
CocraBieHue clipaBOYHOIr0 MaTepuaia no teme «Meros KOOpAMHAT B IPOCTPAHCTBEY.

Tema 8.10. Pemienue IIpodeccnoHaIbLHO—OPHEHTHPOBAHHOE COACPKAHME

npo¢ecCHOHANBLHBIX 3ajau. BekropHoe npocTpaHcTBO B IpodeccHOHANBbHBIX 3aauax. Perienue 3a1a4 o reme 9 JIP 2,4,23,30
«KoopauHatel 1 BeKTOpbI». Mcnionp30BaHne KOOpAUHAT U BEKTOPOB MPU PELICHUU
MaTeMaTHYECKUX U MPUKIAIHBIX 3a/1a4.
CamocrosiTeibHas padoTra o0y4yarommxcs Ne28 1
CocTraBieHre CIpaBOYHOI0 MaTepuaia 1o reme «MeToJ] KoOOpAHHAT B IPOCTPAHCTBE.

Tema 8.11. [IpakTrueckoe 3aHATHE Coaep:xxanue yueOHOro MaTepuaJia 2

No37 «KoopiuHATHI U BEKTOPBIY. [Tpaktuueckoe 3ansTue Ne37 no reme «KoopanHATHI M BEKTOPHIY. JIP 2,4,23,30
CamocrosiTeibHas padora o0y4yarommxcs Ne28 1
CocTaBieHre CIpaBOYHOI0 MaTepuaia 1no reme «MeToJ] KoOOpAMHAT B IPOCTPAHCTBEN.

Paznen 9.

I'eomerpusi. MHOTOrpaHHUKH. 60

Tema 9.1. Ilonste MmHOrOrpanHuka. | Copaep:kaHue y4eOHOro MaTepuaa
MHuororpannuku. Bepiunsl, pedpa, rpaHu MHOTOrpaHHUKa. Paseepmka. Mnozozpannule 2 TP 2.4.23 30
yenvl. Buinykavie mnozoepannuku. Teopema unepa. 1lapannenenunen. Kyo6. »T
CamocrositeibHas padora o0y4yarommxcs Ne29
CocrasieHre cipaBOYHOI0 MaTepuaia 1o TeMe 1o reMme «llnomans noBepxHocTu 1
MHOTOTPaHHHUKOB.

Tema 9.2. [Ipusma. Copaepxxanue y4eOHOro MaTepuasa
[Tpusma, ee ocHoBaHUsA, OOKOBBIE pedpa, BbICOTa, OOKOBas MOBEPXHOCTH. [Ipsimas u 2 JIP 2,4,23,30

HAaKJIOHHAas Impu3Ma. HpaBI/IHBHaH npusMa. Pemenne THIIOBBIX 3aJa4 Ha BBIYHUCJIICHUEC
rjiomazan MMOBCPXHOCTU TPU3MBI.
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CamocrosiTeibHas padora o0yuarommxcs Ne29
CocraBieHue crpaBOYHOIr0 MaTepuaia o teme mno reme «Iliomanp nopepxHocTu
MHOTOTPaHHUKOB.

Tema 9.3. Ilupamuna.

Conep:kanue y4eOHOT0 MaTepuaJia

[Tupamuna, ee ocHoBanue, O0OKOBBIE pedpa, BEICOTa, OOKOBas IOBEPXHOCTH. TpeyroiabHast
nupamuza. [IpaBunbHas nupamuaa. Y cedennas nupamuga. CedeHus MHOTOIPaHHUKOB.
[Toctpoenue ceuenuid. [IpeacraBienue o MpaBMIIBHBIX MHOTOTPAHHHUKAX (TETpa’ap, KyoO,
OKTasIp, T0JIeKadap U ukoca’ap). Cummerpus B KyOe, B mapajiesienunesie, B pu3Me 1
nrpamMu/Ie.

JIP 2,4,23,30

CamocrosiTesibHast padora o0yuarommuxcs Ne29
CocraBnieHue CripaBOYHOr0 MaTepuana o reme mno teme «lliomaas moBepxHOCTH
MHOTOI'PAaHHUKOB).

Tema 9.4. [IpaBusnbHbIC
MHOT'OI'PaHHHKH.

Coaep:xanue yueOHOIro MaTepuaJia

Ceuenus mHororpanHukoB. [loctpoenue ceuenuid. [IpeacraBnenue o mpaBUIbHBIX
MHOTOTPaHHHKAX (TETpa’ap, Ky0, OKTadaAp, JOACKadap U ukocadap). CummeTpus B KyoOe, B
napajuieNienunesie, B npu3sMe U nupamuie.

JIP 2,4,23,30

CamocrosiTesibHas padoTa odyuarommuxcs Ne29
CocraBieHue CipaBoYHOI0 MaTepuana 1o Teme mno reme «llomaas moBepXHOCTH
MHOT'OI'PAHHUKOB.

Tema 9.5. [IpakTnueckoe 3aHATHE
Ne38 «[Ipuzma u nupamuaar.

Coaep:xxanue yueOHOro MaTepuaJia
[Tpaktuueckoe 3anstue Ne38 no reme «lIpusma u nupamugay.

JIP 2,4,23,30

CamocrosiTesibHasi padoTa o0yuarommuxcst Ne29
CocraBieHue CpaBOYHOTO MaTepuaia 1o reme mno reme «lliomaas moBepXHOCTH
MHOTOTPaHHUKOB).

Tema 9.6. Pemntenne 3agau

Coaep:xxanue yueOHOro MaTepuaJia
Pemenue 3a1au mo teme « MHOrOrpaHHUKN». VICTIONIb30BaHWE TEOPHH 10 MHOTOTPaHHUKAM
MIPY PEIICHUN MPUKIIATHBIX 3a/1a4.

JIP 2,4,23,30

CamocrosiTe/ibHasi padoTa odyuarommuxcst No29
CocraBieHue CpaBOYHOT0 MaTepuana 1o reme mno reme «llnomaas moBepxXHOCTH
MHOTI'OI'PAHHUKOB.

Tema 9.7. IlpakTHueckoe 3aHsTHE
No39 «MHororpaHHUKN.

Coaep:xanue yueOHOro MaTepuaJia
ITpaktrueckoe 3ansaTue Ne39 no reme «MHOTOrpaHHUKNY.

JIP 2,4,23,30

CamocrosiTeibHas padora o0yuarommxcs Ne29
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CocraBieHue cipaBoOYHOI0 MaTepuaia 1o reme 1o reme «llinomans noBepxHoCcTH
MHOTOTPaHHHUKOB.

Tema 9.8. Llununap. Copaepxxanue yueOHOro MaTepuasa
Tena u noBepxnoctu Bpauienus. unuuap u konyc. OcHoBaHue, BbICOTa, OOKOBast
MOBEPXHOCTh, 00pa3yromas, pa3Beptka. Ocesvie ceuenus u ceueHus, napaienbhvie JIP 2,4,23,30
OCHOBAHUIO.
CamocrosiTeibHas padora odyuarommxcs Ne30
CocraBnenue cupaBoyHor Tabmuisl o TeMe «llnomaas NoBepXHOCTEH Te BpalleHHsI.

Tema 9.9. Konyc. Coaep:xanue yueOHOIro MaTepuaJia
Konyc. Yceuennsrit konyc. OcHoBaHUe, BEICOTa, O0KOBasi IOBEPXHOCTh, 00pa3yroias,
pasBepTka. duaunc, eunepbona, napabona Kkaxk ceyenus Kouyca. Ljununopuveckue u JIP 2,4,23,30
KOHUYeCcKue N08epxXHOCHIU.
CamocrosiTeibHas padora odyuarommxcs Ne30
CocraBieHnue cupaBoyHoi Tabmuilsl o TeMe «llnomaabs moBepXHOCTeH Te BpalleHUs».

Tema 9.10. [IpakTHueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia

NedQ «{unuHAp, KOHYCY. [TpakTaeckoe 3anstue Nod0 o reme « [ lpmuHp, KOHYCY. JIP 2,4,23,30
CocraBneHnue cupaBoyHoi Tabmauilsl o TeMe «llnomaabs moBepXHOCTeH Ten BpalleHUs.

Tema 9.11. Cdepa u map. Conep:xxanue yueOHOro MaTepuaJia
Hlap u cepa, ux ceuenus. KacarenpHas niaockocts k chepe. Chepa, énucannas é
MHO202PAHHUK, chepa, ONUCAHHASL OKOJI0 MHO202PAHHUKA. Y paBHEHUS CHEPBI U NIOCKOCHU. JIP 2,4,23,30
B3anMHoe pacnosioxkenue cdepsl U mi1ockocTH. I1nomans noBepXHOCTH cdepsl, mapa.
CamocrosiTeibHas padoTa odyuyarommxces: Ne31
CocraBneHue KpoccBopia «MHOTOIpaHHHUKH U Tella BPALICHUS».

Tema 9.12. Pemienue 3amau. Conep:xanue yueOHOro MaTepuaJia
[Tnomaau noBepxHoOCcTEN KOMOMHUPOBAHHBIX FreOMeTpUUecKuX Tea . CBOMCTBO OMCCEKTPHUCHI
yria TpeyrojbHuKa. Penenue TpeyronbHUKOB. Brruncienne OuccekTpuc, MeuaH, BbICOT,
paanycoB BIIMCAHHOW U OIMCAHHOM OKpYXHOCTEM. DOpMyIIbl IUIOMIAAHA TPEYTOJIbHUKA: JIP 2,4,23,30
¢dopmyna ['epoHa, BeIpakeHHE IJIOLIAAN TPEYTOJIbHUKA Yepe3 pauyc BIIUCAHHON U
ONMCAHHOM OKPYKHOCTEU. Pelenne TMOBBIX 3a1a4.
CamocrosiTeibHast padota odyuyarommxcsi Ne31
CocraBienue KpoccBopia «MHOTOIpaHHUKH U TeJla BPAIIEHUS».

Tema 9.13. [IpakTHueckoe 3aHsATHE Copaepxxanue y4yeOHOIro MaTepuasa

Ned4l «Cdoepa, mapy. ITpaktuyeckoe 3ansatue Ned4l no teme «Cdepa, map. JIP 2,4,23,30
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CamocrosiTeibHast padoTa o0yuyarommxces: Ne31
CocraneHue KpoccBopzia «MHOrOrpaHHUKH U Tella BPAIEHUs».

Tema 9.14. O0BEM PSAMOYTOJIBHOTO
napajuiesienuneaa, npsiMon IpU3Mbl,
HUATUHIPA.

Conep:xanue yueOHOro MaTepuaJia
OOBeMBI TEJ U TUIOIIAAN UX MTOBEpXHOCTEH. [lonamue 06 obveme mena. Omuoutenue

06beM08 no0oOHbIX mel. BpuuciieHne yrioB ¢ BEpIIMHON BHYTPH U BHE Kpyra, yria MExXIy
XOpJ0OU U KacatesibHOM. TeopeMa o mpou3BeIeHUH OTPE3KOB Xopa. TeopeMa o KacaTeabHOU U

cekyueil. Teopema 0 cymMMe KBaApaToB CTOPOH U THArOHAJICH MMapaJjieJorpaMma.

JIP 2,4,23,30

CamocrosiTesbHasi padoTa o0yuarommxcs Ne32
CocTaByieHHEe CIIPABOYHOI0 MaTepuaa 1o Teme 1mo reme «O0bEMBI Te.

Tema 9.15. [IpakTrueckoe 3aHsTHE
Ned?2 «OOBEMBI MHOTOTPAaHHUKOBY.

IIpodeccrnoHaILHO—OPHUEHTHPOBAHHOE COAEPKAHME
[Tpaktnyeckoe 3anstue Ne42 o Teme «OO0bEMBI MHOTOTPaHHUKOBY.

JIP 2,4,23,30

CamocrosiTesibHast padora o0yuarommxcs Ne32
CocTraByieHHEe CIIPABOYHOT0 MaTepuaa 1o Teme 1mo reme «O0bEMBI Te.

Tema 9.16. O0bEM HAKJIIOHHOM
MIPU3MBI, TUPAMUJIBI H KOHYCA.

Coaep:xanue yueOHOro MaTepuaJia

dopmyiibl 00beMa MUPaMUIbl U KOHyca. DopMyIIbl TUIOMIAAN TOBEPXHOCTEH IUIMHIPA U
KoHyca. HTerpanpHas popmysa oobemMa: BEIYUCICHHE 00BEMOB TEI TIO TUIOIIAISM €TI0
napajuIelIbHbIX CEYCHH.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne32
CocTaBieHue cipaBOYHOI0 MaTtepuaa o reme 1no remMe «O0bEMBI Tem.

Tema 9.17. O0BEM 1mapa U MJI0MIATH
cdepsl.

Conep:xxanue yueOHOro MaTepuaJia
®opmynsl 06beMa 1mapa u miomann chepsl. O6bEM IAPOBOTO CErMEHTA, IIIAPOBOTO CIOS,
CEeKTOpa.

JIP 2,4,23,30

CamocrosiTeibHas padora o0y4yarommxcs Ne32
CocraBiieHre CIIpaBOYHOr0 MaTtepuasa rno teMme 1mno treme «OO0bEMBI Te.

Tema 9.18. [TogoOue tei.

Coaep:xxanue yueOHOro MaTepuaJia
ITono6ue Tei.

JIP 2,4,23,30

CamocrosiTeibHas padora o0y4yarommxcs Ne32
CocrtaBieHue cipaBOYHOI0 Marepuaia o reme 1no remMe «O0bEMBI Tem.

Tema 9.19. Pemenue
npodeccuoHanbHbIX 3ajad.

Coaep:xanue yueOHOro MaTepuaJia

Pacyer 00beMa BMECTUMOCTH BCIIICCTB. Bnucannbie 1 onmMcaHHBIE MHOTI'OYT'OJIbBHUKH.
CBolicTBa U MPU3HAKY BINHCAHHBIX U OMHUCAHHBIX Y€THIPEXYTOJbHUKOB. | eoMeTprueckue
MecTa Touek. Perienune 3a1a4 ¢ TOMOIIBI0 TEOMETPHUYECKIX MPeoOpa3oBaHi 1

reoMeTpuueckux MecT. Teopema Yeswvi u meopema Menenas. Dnnunc, eunepbona, napabona

OK 02
JIP 2,4,23,30
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Kax 2eomempuyeckue mecma mouex. Hepaspewumocmo Knaccuueckux 3a0a4 Ha noCmpoeHue.
Keiic — craguu «PenieHye TUIIOBBIX 3a/1a4 HA BBIYMCICHHE TUIOMAAENH 1 0OBEMOBY.
CamocrosiTeibHas padora o0yuarommxcs Ne32 1
CocraBieHue cipaBOYHOIr0 Marepuaia 1o reme 1no reme «O0bEMBI Tem.
Tema 9.20. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOIro MaTepuasa 2
Ne43 «OO0BEMBI TEI. [TpakTrueckoe 3ansTue Ne43 o reme «OOBEMBI TEI». JIP 2,4,23,30
CamocrtosiTeibHas padora o0yuarommxcest Ne33 1
Penienue sk3aMeHalMOHHBIX 3a]1a4.
Pazgen 10.
YucioBble 1 OyKBeHHbIE 27
BbIpakeHus. KomiuiekcHble yncJa.
Tema 10.1. KommuiekcHble uncia u Copeprxxanue y4yeOHOIro MaTepuasa
apupMeTHyeCcKre onepanuy Hajl KommnekcHsle uncina. ['eomerpudeckas HHTEpIpETaLns KOMIIJIEKCHBIX YHCEIL. 9 TP 2.4.23.30
HUMH. JleiicTBuTenbHas 1 MHUMAsl YacTb, MOAYJIb U apTyMEHT KOMILJIEKCHOT0 uncia. KoMiuiekcHo T
COIPSKEHHBIE YUCIIA.
CamocrosiTesibHas padoTa o0yuarmuxcs Ne34 1
CocraBieHue cipaBOYHOro Marepuaia o reme «KommiekcHsle yuciay.
Tema 10.2. KomrmiekcHbie uncia. Conep:xxanue yueOHOro MaTepuaJia
Tpuronomerpudeckas popma 3anucu KOMIIJIEKCHBIX YHcel. ApudMeTHuecKkue 1eicTBrs Hall 2 JIP 2,4,23,30
KOMIUIEKCHBIMHU YHMCIIaMH B Pa3HbIX (popMax 3arucu.
CamocrositeibHas padora o0y4yarommxcs Ne34 1
CocTraBieHre cCpaBOYHOro MaTepuaia 1o reme «KommiekcHble unciay.
Tema 10.3. IIpakTnueckoe 3ansTHe Copepxanue yueOHOIro MaTepuasa
Nod4 «JleicTBUS C KOMIUIEKCHBIMH [Tpaktuueckoe 3anstue Ned4 o teme «JleCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU B 2 JIP 2,4,23,30
quciaaMHy B anredpandeckoit popmey. | anreOpandeckoit popmey.
CamocrosiTe/ibHasi padoTa odyuarommuxcs Ne34 1
CocraBiieHHEe CIpaBOYHOI0 MaTepuaia 1o reMe «KoMIIIEKCHBIE Ynciay.
Tema 10.4. KomruiekcHble yncna u Copaepxxanue y4eOHOro MaTepuasa 5 TP 2.4.23 30
KBaJIpaTHbIE YpaBHEHMUSI. Pemenne kBagpaTHBIX ypaBHEHUI C OTPULIATENIBHBIM IHCKPUMHUHAHTOM. »UTT
CamocrosiTeibHas padora o0yuarommxcs Ne34 1
CocraBieHre CupaBOYHOro MaTepuaia rno reme «KommiekcHble ynciay.
Tema 10.5. IIpakTuueckoe 3aHsATHe Copnepxanue yueOHOro MmaTepuasa 5
Ne45 «KBappaTHble ypaBHEHHS C IIpakTnueckoe 3ansatue Ne45 no reme «KBagpaTHbIle ypaBHEHHS C OTPULATEIbHBIM JIP 2,4,23,30
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OTPUIATECILHBIM TUCKPUMUHAHTOMY. | TUCKPUMHHAHTOM ».
CamocrosiTesbHasi padora o0yuarommxcs Ne34 1
CocraBiieHHEe CIPaBOYHOI0 MaTepuaia 1o reMe «KoMIIEKCHbIE YnCIay.
Tema 10.6. Bo3senenue Conep:kanue y4eOHOT0 MaTepuaJia
2
KOMILIEKCHOTO YHCIIa B CTEIICHb. Boszseodenue 6 namypanvnyio cmenens (hopmyna Myaspa). Ocnoenas meopema aneeopol. JIP 2,4,23,30
W3Bneyenue kopHeil u3 CamocrosiTeibHas padoTa odyuarommxcs Ne34 1
KOMILJIEKCHOT'O YHUCIIA. CocraBiieHH€ CIIPaBOYHOr0 Marepuaina no reme «KommiekcHeie ynciay.
Tema 10.7. [IpakTuueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepHuaJia
No46 «Bo3BeaeHue KOMIIEKCHOTO [Ipaktuueckoe 3anstue Ned6 o remMe «Bo3BefieHNE KOMIIJIEKCHOTO YUCa B HATYpaIbHYIO 2 JIP 2,4,23,30
Yrclia B HATYPaJbHYIO CTETICHbY. CTETICHbY.
CamocrosiTesibHast padora o0yuarommuxcs Ne34 1
CocraBiieHre CIpaBOYHOI0 MaTepuaia 1o reme «KomiuiekcHble ynciay.
Tema 10.8. ®opmbl 3anucu Coaep:xxanue yueOHOro MaTepuaJia
KOMILIEKCHBIX YHCEIL. AnreOpandeckasi U TPUTOHOMETPUIECKas (POPMBI 3aITMCH KOMITJICKCHBIX YHCEI. 2 TIP 2.4.23.30
ApudmeTnueckne eicTBUS HaJl KOMIUIEKCHBIMU YHCIIAMH B pa3HbIX (hopMax 3amuc. COTT
CamocrosiTesibHas padoTa odyuarommuxcs Ne34 1
CocraBieHre CpaBOYHOro MaTepuaia 1o reme «KoMIieKCHbIe Yuciay.
Tema 10.9. [IpakTiueckoe 3ansTHE IIpogeccnoHaILHO—OPHEHTHPOBAHHOE COAEPKAHUE
Ned7 «/leiictBus Han komIuiekcHbIMU | [IpakTuueckoe 3anstre Ned7 mo teme «JleficTBHs HaJl KOMIUIEKCHBIMU YHCTIAMH B PA3HBIX 2 JIP 2,4,23,30
YUCJIAMH B pa3HBIX (popmax 3anmucu». | hopMax 3amucuy.
CamocrositeibHas padora o0y4yarommxcs Ne3S 1
Pemenne sk3amMeHaIMOHHBIX 3a7a4 1o TeMe «KoMIiekcHble ynciay.
Paznea 11.
DJIeMeHTbl KOMOUHATOPUKH,
CTATHCTUKH U TEOPHH 12
BeposiTHOCTel. OCHOBHbIE IOHATHS
KOMOUHATOPHKH.
Tema 11.1. OcHOBHBIE OHATHUSA Copaepxxanue y4eOHOro MaTepuasa
KOMOMHATOPHKH. [TooyepeaHblii 1 OJTHOBPEMEHHBIN BEIOOP HECKOIBKUX SJIEMEHTOB U3 KOHEYHOT'O MHOKECTBA. JIP 2,4,23,30
®dopmyrna yncia IePecTaHOBOK, COYETAaHUH, pa3MelieHri. Permenne KoMOMHATOPHBIX 3a/1a4. 2
®opmyna 6unoma Herotona. CBolicTBa OMHOMHUANBHBIX KOA(GGUIIMEHTOB. TpeyroibHUK
ITackais.
CamocrosiTeibHas padoTa odyuarommxcsi Ne36 1
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CocraBieHne cripaBOYHOI0 MaTepuaa 1o TeMe « JEMEHTbl MaTEMAaTUYECKOM CTaTUCTHKH,
KOMOUMHATOPUKH U TEOPUU BEPOSITHOCTEN».
Tema 11.2. [IpakTnueckoe 3ansTHE Copaepxxanue yueOHOro MaTepuasa 5 JIP 2.4.23.30
Ne48 «IlepecTtaHOBKH, pa3MeIICHHUS, ITpakTrueckoe 3ansaTue Ned8 no teme «llepectaHOBKH, pa3MENICHUS, COUYECTAHUY. >
COUYETaHHUSI. CamocrosiTeibHast padoTa o0yuyarommxcest Ne36
CocraBieHue cipaBOYHOI0 MaTepuaia o TeMe « JIeMEHTbl MaTeMaTUYeCKON CTaTUCTUKH, 1
KOMOMHATOPUKHU U TEOPUU BEPOSTHOCTEN».
Tema 11.3. Pemenue 3anau. CopnepixaHue y4eOHOTro MaTepuasa OK 05
2
Pemienne koMOMHATOPHBIX 3a]1a4. JIP 2,4,23,30
CamocrosiTesibHast padora o0yuarommuxcs Ne36
CocraBieHue cCipaBOYHOr0 MaTepuasa 1o TeMe « JEMEHTbl MaTEMAaTUYECKOM CTaTUCTHKH, 1
KOMOUMHATOPUKH U TEOPUHU BEPOSITHOCTEI.
Tema 11.4. [IpakTuueckoe 3aHsTHE IIpodeccnonaIbHO—OPHMEHTHPOBAHHOE COEPKAHME 5
Ne49 «KoMmOuHATOpHKAY. [TpakTdeckoe 3ansTue No49 o reme «KomOuHaTOpUKay. JIP 2,4,23,30
CamocrosiTesibHast padora o0Oyuarommuxcs Ne36
CocraBieHue cipaBOYHOI0 MaTepuasa 1o TeMe « JEMEHThl MaTEMaTHYeCKON CTaTUCTHUKH, 1
KOMOUHATOPUKH U TEOPUHU BEPOSITHOCTEI.
Paznen 12.
JIeMeHTbI KOMOMHATOPHKH,
CTaTUCTHUKHU U TEOPHUH 15
BeposiTHOCTel. OCHOBHBbIE NOHATHS
TeOPHUH BepPOSITHOCTEIA.
Tema 12.1. OcHOBHBIE IOHATHSA Copepxanue yueOHOro Mmarepmuasa
TEOPHUH BEPOATHOCTEN. DneMeHTapHBIE U CII0KHbBIE COOBITUSA. PaccMOTpeHue ciayyaeB U BEPOSITHOCTb CYMMBI
HECOBMECTHBIX COOBITHI, BEPOSITHOCTD TPOTHBOIIOJIOXKHOTO COObITHS. [lonamue o
Hezasucumocmu coovimuti. Beposmuocme u cmamucmuyeckas 4acmoma HacmynJieHus 2 OK 07
cobvimus. Knaccudeckast BEpOSITHOCTHAsE CXeMa JIJIsl paBHOBO3MOJKHBIX UcTbITaHU. [IpaBuino JIP 2,4,23,30
reOMETPUUECKUX BeposiTHOCTEN. Vcrnonbp30BaHNe KOMITBIOTEPHBIX TEXHOJIOTUN AJI CO3AaHUS
6a3bl 1aHHBIX. BeposTHOCTHAs cxema bepuymnu, Teopema bepuysu, nonstue
MHOTOTPaHHHK PaCIpeIeIeHHUS.
CamocrosiTeibHas padora o0yuyarommxcest Ne37
CocraBieHre cCipaBOYHOr0 MaTepuaa 1o TeMe « JEeMEeHTbl MaTeMaTUYeCKOM CTaTUCTHKH, 1

KOM6I/IHaTOpI/IKI/I 1 TCOpUU BCPOHTHOCTCﬁ>).
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Tema 12.2. [IpakTuueckoe 3aHsTHE
No50 «Teopust BeposSTHOCTEI».

Conep:xanue yueOHOro MaTepuaJia
ITpakTrueckoe 3ansatue No50 o reme «Teopusi BEpOSTHOCTEW.

JIP 2,4,23,30

CamocrosiTeibHast padota odyuyarommxcs: Ne37
CocraBieHue cipaBOYHOI0 MaTepuaia o TeMe « IeMEHTbl MaTeMaTUYeCKON CTaTUCTUKH,
KOMOMHATOPUKHU U TEOPUU BEPOSTHOCTEN».

Tema 12.3. Di1eMeHTEBI
MaTEMATUYECKON CTAaTUCTUKMU.

Conep:kanue y4eOHOT0 MaTepuaJia
TabnuuHoe U rpaduyueckoe mpecTaBlIeHUe NJaHHbIX. Yuci08vle Xapakmepucmuku psoos
OAHHbIX.

JIP 2,4,23,30

CamocrosiTeibHas padoTa odyuyarommxces: Ne37
CocraBieHue cipaBOYHOI0 MaTepuaia o TeMe « IeMEHTbl MaTeMaTUYeCKON CTaTUCTUKH,
KOMOMHATOPUKHU U TEOPUU BEPOSTHOCTEN».

Tema 12.4. [IpakTrueckoe 3aHsITHE

Nob51 «Maremarndeckast CTAaTUCTUKAY.

Coaep:xxanue yueOHOro MaTepuaJia
[Ipaktuueckoe 3anstue Ne51 o reme «MaTemaTuyeckast CTAaTUCTUKAY.

OK 03
JIP 2,4,23,30

CamocrosiTeibHas padoTa odyuyarommxcs: Ne37
CocraBieHue ClpaBOYHOI0 MaTepuaia o TeMe « IeMeHTbl MaTeMaTUYeCKON CTaTUCTUKH,
KOMOMHATOPUKHU U TEOPUU BEPOSTHOCTEN».

Tema 12.5. Pewienue
npodeccuoHalbHbIX 3ajau.

IIpodeccrnoHaILHO—OPHEHTHPOBAHHOE COAEPKAHME
BeposiTHOCTB B 3371auax TEXHOJIOTUYECKOTO MPOQUIIS.

OK 01
JIP 2,4,23,30

CamocrosiTeibHas padora o0y4yarommxcest Ne37
CocraBieHne ClipaBOYHOTO MaTepHaia Mo TeMe « JIeMEHTHl MaTeMaTHYeCKON CTaTUCTHUKH,
KOMOWHATOPUKH U TEOPUHU BEPOSITHOCTEN.

Paznen 13.
YpaBHeHHS U HEPABEHCTBA.

27

Tema 13.1. O6mmue MeTO1bI pelIeHus
YPaBHEHHUH.

Conep:xanue yueOHOro MaTepuaJia

Pemenue panroHanbHbIX, HOKa3aTeIbHbIX, JIOTapU(PMUUIECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUI U HEPABEHCTB. PelieHne nppauoHAIbHBIX YPABHEHUMN U HEPAGEHCMS.
PaBHOCHIBHOCTD ypaBHEeHM. crionb30BaHe CBOMCTB U rpauKoB (GYHKLUH NPH pEILICHUH
YpaBHEHUM.

JIP 2,4,23,30

CamocrosiTeibHas padora o0y4yarommxcs Ne38
CocraBrieHH€ CIIPaBOYHOTO MaTepHaja o TeMe «YpaBHEHHUS U HepaBeHCTBA. CHCTEMBI
yYpaBHEHHMI U HEPABEHCTBY .

Tema 13.2. [IpakTueckoe 3aHsTHE
Neb52 «Pemienne ypaBHEHHI».

Conep:xxanue yueOHOro MaTepuaJia
[Ipaktuueckoe 3anstue Ne52 no teme «PenieHue ypaBHEHHI.

JIP 2,4,23,30
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CamocrosiTeibHas padora o0yuarommxcs Ne38
CocraBieHue cipaBOYHOIO MaTepuaia 1o TeMe «YpaBHEHUs U HepaBeHcTBa. CHCTEeMbl
YpaBHEHUI U HEPABEHCTBY .
Tema 13.3. O6mue metos! pemienus | Coaep:kaHue y4eOHOTo MaTepHajia
HEPABEHCTB. JlokazaTenbcTBa HEpaBeHCTB. HepaBeHCTBO 0 cpelHEM apu(PMETHUECKOM H CPETHEM JIP 2,4,23,30
reOMETPUYECKOM JBYX uucell. Pelenre paunoHaibHbIX, IOKa3aTeNIbHbIX, JOrapu(pMUUECKUX
Y TPUTOHOMETPUYECKUX HEPABEHCTB. PellieHre nppalroHaIbHbIX HEPABEHCTB.
PaBHOCHJIBHOCTD HEPABEHCTB.
CamocrosiTeibHas padora odyuarommxcs Ne38
CocrasieHne cripaBOYHOI0 MaTepuaa 1o TeMe «YpaBHEHHs U HepaBeHCTBA. CHucTeMBl
YpaBHEHUI U HEPABEHCTBY.
Tema 13.4. Pewienue ypaBHeHU# u Coaep:xxanue yueOHOro MaTepuaJia
HEPABEHCTB. Hcnonp3oBanue cBOMCTB U rpauKoB (PYHKUMN IPU PELLICHUU YPaBHEHUM U HEPABEHCTB. JIP 2,4,23,30
Merton untepBaoB. M300paxxeHue Ha KOOPIMHATHOM IIIOCKOCTH MHOXKECTBA PEILICHU
YpaBHEHUI U HEPABEHCTB C JIBYMS IEPEMEHHBIMU U UX cucTeM. Pelienue ypaBHeHU U
HEPaBEHCTB C MOAYJIEM, PaCKpbIBasi MOAYJb 10 ONPEAETICHUI0, TpapUUeCcKH U UCIOIb3Ys
CBOMCTBA (PYHKIMI BXOISIINX B BRIpaXXKeHUE. Pellienne ypaBHEHUI 1 HEPaBEHCTB C IBYMS
NIEPEMEHHBIMH.
CamocrosiTeibHas padora odyuarommxcs Ne38
CocraBieHne cCripaBOYHOr0 MaTepuaa 1o TeMe «YpaBHEHHs U HepaBeHCTBA. CHucTeMBI
YpaBHEHUI U HEPABEHCTBY.
Tema 13.5. IIpakTuueckoe 3aHsTHE Copepxanue yueOHOro Mmarepmuasa
JIP 2,4,23,30
No53 «Pemenne HepaBEHCTBY. [TpakTuueckoe 3anstue Ne53 no teme «PereHue HepaBEeHCTBY. >
CamocrosiTeibHas padora odyuarommxcs Ne38
CocraBieHne cCripaBOYHOI0 MaTepuaa 1o TeMe «YpaBHEHHs U HepaBeHCTBA. CHCTEMBI
YpaBHEHUI U HEPABEHCTBY.
Tema 13.6. CucteMbl ypaBHEHHH. Copaepxxanue yueOHOro MmaTepuasa JIP 2,4,23,30

3ajaun ¢ mapameTpamH.

OcHOBHBIE IPUEMBI PEIICHUS CUCTEM YpPaBHEHHI: MOACTaHOBKA, AJIreOpandecKkoe CI0KEeHHE,
BBEJICHUE HOBBIX IIEPEMEHHBIX. PABHOCUIIBHOCTL YPaBHEHHUM, HEPABEHCTB, CUCTEM. PeleHue
CUCTEM YPaBHEHUH € ABYMs HEM3BECTHBIMHM (IIpocTeire Tulbl). Pemenue cucrem
HEPaBEHCTB C OJHOW IIEPEMEHHOM.

CamocrosiTeibHas padora odyuarommxcs Ne38
CocTaBieHue CIpaBOYHOI0 MaTepuasa o reMe «YpaBHeHHsI U HepaBeHCTBA. CHCTEMBI
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YpPaBHEHUI U HEPABEHCTBY.

Tema 13.7. [IpakTrueckoe 3aHsTHE
Ne54 «CucteMbl ypaBHEHUI.

Conep:kanue y4eOHOT0 MaTepuaJia
ITpakTueckoe 3ansaTue Ne54 o reme «CUCTEMBI ypaBHEHUIN.

JIP 2,4,23,30

CamocrosiTesbHasi padoTa o0yuyarwmmxcs Ne38
CocrapiieHue CIIpaBOYHOr0 MaTepuasa o TeMe «YpaBHEHUS U HepaBeHCTBA. CUCTEMBI
YpaBHEHUN U HEPABEHCTBY.

Tema 13.8. [IpakTnueckoe 3ansTHE
No55 «ITapameTpsi».

Conep:xanue yueOHOro MaTepuaJia
ITpakTnueckoe 3ausatue NoS5 no treme «Ilapamerpoi».

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne38
CocraBieHue cipaBOYHOI0 MaTepuaia o TeMe «YpaBHEHUs U HepaBeHcTBa. CHCTeMbl
YPAaBHEHUI U HEPABEHCTB).

Tema 13.9. Peruenue
mpodeccCHOHaIbHBIX 3ajad.

Hp0(l)ecCI/IOHaﬂbHO—OpHeHTI/IPOBaHHOC coacpkaHnue

HaxoxaeHne HeM3BECTHOM BEJIMUMHBI B 3aa4aX TEeXHOJOTHUECKOI O HpO(i)I/IJ'IH .HpI/IMeHeHI/Ie
MAaTCMAaTUYCCKUX MCTOAOB JIA PCHICHUS COACPIKATCIIbHBIX 3aaaY U3 Pa3JIMYHbIX obOnacrei
HAYKHU U IIPAKTUKH. I/IHTepHpeTaHI/IH pe3yiibTara, YUCeT pCaJIbHbIX OFpaHH‘IeHHﬁ.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne38
CocraBieHue cipaBOYHOI0 MaTepuaia o TeMe «YpaBHEHHs U HepaBeHcTBa. CHCTeMbl
YpaBHEHUI U HEPABEHCTBY.

Pazpen 14.
YucsioBble 4 OyKBEHHbIE
BbIpa:KeHHsl. MHOro4/1eHbI.

21

Tema 14.1. MHOrowIeHsI OT OQHOMI
[IEPEMEHHOM.

Conep:xxanue yueOHOro MaTepuaJia

MHorouyieHsl OT OAHON NEPEMEHHOMU. [[enMMOCcTh MHOTOUIEHOB. JleneHne MHOTOWIEHOB C
ocTaTKoM. ParmoHanbHble KOPHU MHOTOWICHOB C LIeTbIMH K03 dunnentamu. Cxema
TI'opuepa. Teopema besy. Uucno kopHerr MHOrouneHa. @opmyiibl COKpALEHHOIO YMHOKEHUS
JUIs cTapmux creneHeil. bunom HerotoHa.

JIP 2,4,23,30

CamocrosiTeibHas padora o0y4yarommxcs Ne39
CocraBiieHHE CIIPAaBOYHOTO MaTepHaia mo TeMe « MHOTOUIEeHBI».

Tema 14.2. MHOTOWIEHEI OT
HECKOJIbKUX MEePEMEHHBIX.

Conep:xanue yueOHOro MaTepuaJia
Mnozcounenvl om HeCKONbKUX NEPEMEHHBIX, CUMMemMpUYecKue MHO2041eHbl. MHOTOUYIIEHBI OT
JIBYX TIEPEMEHHBIX.

JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne39
CocTaBieHue CpaBOYHOI0 MaTrepuasia 1o reme « MHOrouJeHbI.
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Tema 14.3. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOro MaTepuasa 2
Ne56 « MHOTOYJICHBI. IIpakTrueckoe 3ansaTue NeS6 no reme «MHOTOWICHBI. JIP 2.4,23,30
CamocrosiTeibHas padora odyuarommxcs Ne4( 1
Penlenue sk3aMeHaIMOHHBIX 33]a4 10 TeMe «MHOrOuIeHbI».
Tema 14.4. YpaBHEeHUsI BBICIINX Copaepxxanue yueOHOIro MaTepuasa
CTEIEeHEeH. Pemienue ypaBHeHMI BBICIIMX CTENIEHEH: METOJJOM Pa3IOkKEHHUs HA MHOXKUTENIN U METOJIOM 2 TP 2.4.23.30
BBEJICHMS] HOBOM IIEPEMEHHOM; METOJI pELICHUSI BO3BPATHBIX YPAaBHEHUM. CTT
CamocrosiTesbHasi padora o0yuyarwmmxcs Ne4( 1
Pemenne sk3amMeHaIIMOHHBIX 3a7a4 10 TeMe «MHOTo4JIEHbD.
Tema 14.5. [IpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia 5
Ne57 «YpaBHeHuUs BeICIINX IIpakTnueckoe 3ansTue Ne57 «YpaBHEHMS BBICIIMX CTEIIEHEN). JIP 2,4,23,30
CTEIICHEN. CamocrosiTeibHas padoTa odyuarommxcs: Ne41 1
Pemienue sk3aMeHaIMOHHBIX 33]a4 10 TeMe «MHOrOuJIeHbI».
Tema 14.6. Pemenue IIpogeccrnoHaILHO—OPHEHTHPOBAHHOE COAEPKAHUE
npo¢ecCHOHANIBLHBIX 3ajiau. HaxosxneHne Heu3BeCTHOM BETMUYMHBI B 33/1a4axX TEXHOJIOrn4Yeckoro npoduis. Pemenue 2 TP 2.4.23 30
yYpaBHEHHI BBICIINX CTETIEHEH Pa3IMYHBIMU METOJAMH. T
CamocrosiTesibHas padora o0yuaromuxcs Ne4l 1
Pemenne sk3aMeHaIIMOHHBIX 3a7a4 0 TeMe «MHOTO4JIEHbD.
Tema 14.7. O60061eH1Ee U Copepxanue yueOHOro MmaTepuasa 5 TIP 2.4.23.30
CUCTEMaTHU3aIIMs 3HAHUM. O6o006menue u cucreMarusanus 3Hannii. [logsenenue uroros 3a Il cemectp. >
CamocrosiTeibHas padora o0y4yarommxcs Ne42 1
[ToaroroBka MatepuagoB COOOIICHUI W MMPE3CHTAIIH JIJIsl CAAYH.
Bceero: 459
IIpomeskyTouHasi aTTecTanusi: nucbMeHHbli 3k3amen (I, 11 cemecmp)
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3. YCJIOBUSA PEAJIM3AIIMHA ITPOTPAMMBI YYEBHOM JUCIHATLIMHBI

3.1 TpeGoBaHusi K MUHMMAJILHOMY MAaTEePUAJTbHO—TEXHUYECKOMY 00ecreyeHn o

VYuebHas TUCHUIUIMHA PeaIn3yeTcsi B ydeOHOM KaOMHETe MPUKIIAIHON MaTEMAaTUKH.

O06opynoBaHue yueOHOT0o KabuHeTa:

— M0CaZ0YHbIE MECTA MO KOJIMYECTBY 0OYJaIOLIHXCS;

- pabouee MecTo MpenoaBaTes;

- METOJIMYECKUE MaTepHalIbl 110 AUCLHUILINHE;

Texnuueckue cpeiacTBa oO0yyeHHs paboyero Mecrta IpenojaBaTelii:  KOMIIBIOTEPHOE
00OpyZ0BaHUE, KOTOPOE JOJDKHO COOTBETCTBOBATh COBPEMEHHBIM TPEOOBAHUSAM OE30MaCHOCTH U
HaAEKHOCTH, MPEAYCMATPUBATh BO3MOXHOCTh MHOTO(YHKIIMOHAJIBLHOTO MCIIOJNB30BaHMs KaOMHETa, C
LENBI0 U3YyYCHHS COOTBETCTBYIOLIEH JUCHUIUIMHBL, MYJIbTUMEIUHHOE 000pymoBaHHE (TMPOEKTOp H
MIPOEKIIMOHHBIN PKpaH UM UHTEPaKTUBHAA JJOCKA), JIOKaJIbHAas CeTh C BBIX0J0M B Internet.

HaumeHoBaHue cHenuMagbHOrO TIOMEIICHUS: TIOMEIIEHHE JUIS CaMOCTOATENbHON paboThl,
YuranpHeii 3a1. OCcHALIEHHOCTh: pabodee MecTo, KOMIbIOTEP (HOYTOYK) C IOCTYIIOM K ceTu «HTepHeT»
u OUOC.

HaumeHoBaHue crelUaibHOTO MOMEIICHUS: yueOHasi ayAUTOPHs ISl IPOBEACHUS MPAKTUYECKUX
3aHATUN, TPYNNOBBIX KOHCYNbTALUNA, WHIUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJIA,
MPOMEXYTOUHOM aTTecTaluuu, YdeOHas ayAuTOpPHUM, OCHAIIEHHbIE OOOpPYAOBaHHWEM U TEXHHUYECKHUMHU
cpeactBamMu oOyudeHus. OcHameHHOCTh: KomrmiekT yueOHOH Mebenn, HOYTOYK, NPOEKIMOHHOE
o0opynoBaHue (MyJIbTUMEIUINHBIA TPOEKTOP U IKPaH).

IlepeveHb JTHIIEH3NOHHOTO M CBOOOHO PACIIPOCTPAHAEMOr0 MPOrPAMMHOIO0 00ecredeHHs :

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

HeorpanuueHHass BO3MOXXHOCTh JocTymna oOyuatomerocss k OMOC u3 m1000# TOUYKH, B KOTOpOH
UMeeTcsl JOCTyln K HH(OPMAllMOHHO—TEIEKOMMYHUKAaMOHHON cetu «MHTepHeT» (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 mporpammbl OMOIMOTEUHBIH (POHJI 00pa30BaTENbHON OpraHU3alUU JI0JIKEH
UMETh MeYaTHbIe U/WIH 3JEKTPOHHbIE 00pa3oBaTeIbHble U HH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH1yeMble
IUIs1 UCIIOJIB30BaHMs B 00pa30BaTEIbHOM IIPOLECCE.

ITepedyenb pexoMeHayeMbIX Y4eOHBIX M3JAHUMH, AONOJHUTEJbHOH JuTepatypsl UHTEpHET—
pecypcoB, 6a3bl JaHHBIX OH0IMOTEYHOrO (hoHAA:

OcHOBHBIC HCTOYHHMKH:

1. Mopakosuu A.I'. MaremaTuka: anredpa ¥ Hayajlla MaTeMaTHYECKOrO aHajin3a, T€OMETpUs.
Anrebpa u Havana maremaruyeckoro aHanuza 10— 11 kmaccel: yuyeOHUK i 00111€00pa30BaTEIbHBIX
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: aiaredpa ¥ Hayajla MaTeMaTHYECKOTO aHAN3a, T€OMETPHsL.
Anrebpa u Havasia Matematudeckoro anammza 10— 11 kmaccel: ydeOHMK Aisi 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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JlonoTHUTeIbHbIEe HCTOYHUKH (/17151 BBITTOJIHEHUSI BHEAYTUTOPHOM CaMOCTOSATEIbHON paboThI):

1. AnexkcanmpoB A.Jl. Maremaruka: anredpa v Hayajga MareMaTH4eckoro aHammsa. ['eomerpus. 10-11
KJ1acchl: y4eO. st oomeoOpazoBat. Opranuzanuii: 6a30Bbii U yriuyoun. yposau / A.Jl. Anekcanapos,
A.JL. Bepuep, B.1. Peixuk. — 3— uzn. — M.: IIpocsemnienue,2018. — 255 c.

2. bammakos, M.. Maremaruka: yueOHUK [DnexTpoHHbI pecypc] / M.M.bammMakoB —2—e u3n., crep.
— MockBa: KHOPVYC, 2021. — 394 ¢. — (Cpennee mpodeccuoHaibHoe oOpa3zoBaHue). Pexxum
noctyna: https://book.ru/book/939220

Hown

o

Ilepuoauyeckne U3IaHUA:
Hayka u xu3Hb

Ponuna

DKOHOMMKA KEJIE3HBIX JOPOr

Ilepedyenb npodeccuoHaTIbLHBIX 023 TaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:
OnektpoHHas uWHpopMaIMoHHas oOpa3oBarenbHas cpega OpUIIC. — Pexum poctyma:
http://mindload.ru/

CIIC «Koncynprant [Imtocy» — Pexxum gocryma: http://www.consultant.ru/

Hayunast snexrponnas 6udnmnoreka eLIBRARY .RU- Pexxum noctyna: https://elibrary.ru/

OBC YueOHO-MEeTOAMYECKOro EHTpa M0 00pa30BaHUIO HA JKEIE3HOIOPOKHOM TpaHcmnopte (Ob
YMII XKT) — Pexxum nocryma:  https://umczdt.ru/

ObC uznarenscrBa «Jlanb»— Pexxum nocryna: https://e.lanbook.com/

9BbC BOOK.RU- Pexum nocrymna: https://www.book.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMUS YUEBHOM JUCIHHUIIJIINHBI
OCBOCHMSI y4e€OHOW  JAMCITUTUTMHBI

KonTpons

U OLIEHKa pe3yJIbTaToB

OCYIICCTBIIAACTCA

npenoaaBaTeyicM B IIPOUCCCC MPOBCACHHUA MMPAKTUICCKUX 3aHSITI/II7I, TCCTUPOBAHUS, @ TAKIKC BbIIIOJIHCHHUA
O6y‘iaIOI_HI/IMI/ICH HHAUBUAYAJIIbHBIX Ba,HaHHfI. HpOMe)KYTO‘IHaH arrecragusa B Q)opMe IIUCBMCHHOT'O

OK3aMCHa.

Oo6mue komnerenuuu (OK), 1u4HOCTHBIE

Tun ouneHoYHBIX

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

JIP 2,4,23,30

pe3yabtatsl (JIP) Pasnen/Tema MeponpUusTHIA
OK.01 Bsibupats croco6sl pemenusi | P1, Tema 1.7, TectupoBanue
3a/1a4 npodeccuonansHoii | P6, Tema 6.7, 6.26 VYerHblit onpoc
JEATEIIbHOCTH MPUMEHUTEITBHO K | P7, Tema 7.9 Pe3ynbTaT BBITTOTHEHUS
Pa3JINYHBIM KOHTEKCTaM P12, Tema 12.5 BHEAYJUTOPHBIX
JIP 2,4,23,30 CaMOCTOSITEJIbHBIX pabOT
OK 02. Mcnonbs30BaTh COBPEMEHHBIE P9, Tema 9.19 TectupoBanue

YcTHBIN onpoc
Pesynprar BEIIOJIHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX paboT

OK 03. IlinanupoBath U peaan30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JUYHOCTHOE Pa3BHUTHE,
NPEINPUHIMATENBCKYIO IEATEIILHOCTD B
npodeccuoHanbHOU chepe,
WCIIOJIB30BaTh 3HAHUS 10 (PUHAHCOBOU
IPaMOTHOCTH B Pa3JIMYHbBIX KU3HCHHBIX
CUTYaIUAX

JIP 2,4,23,30

P12, Tema 12.4

TectupoBanue

YcTHbIM onpoc
Pe3ynbrar BEINOIHEHUS
NPaKTUYECKUX paboT
Pe3ynbrar BEINOIHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITEJIbHBIX paboT

OK 04. ¢ pexTuBHO
B3alMO/ICIICTBOBATh U pabOTaTh B
KOJUIEKTHBE U KOMaH/E

P5, Tema 5.1

TectupoBanue
VYerHbli onpoc
Pe3ynbrar BEINIOJIHEHUS

MMMUCbMEHHYI0 KOMMYHHUKAIMIO Ha
rOCyJIapCTBEHHOM s3bIKe Poccuiickoin
denepanyy ¢ y4eToM 0COOEHHOCTEH
COIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

JIP 2,4,23,30

JIP 2,4,23,30 BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX paboT
OK 05. OcymiecTBasiTh yCTHYIO U P11, Tema 11.3 TectupoBanue

YCTHBIN onpoc
PCSYJ'II)TaT BBIITOJIHEHU L
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

OK 06. IIposBasaTh rpakJaHCKO—
MaTPUOTHYECKYIO MO3ULHUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE HAa OCHOBE TPAJAUIIMOHHBIX
00111€4eTIOBEYECKUX [IEHHOCTEH, B TOM
qHCIIe ¢ y4ETOM FrapMOHU3ALUN
MEXHAIIMOHAIBHBIX U MEXPEITUTHO3HBIX
OTHOIICHUHN, IPUMEHSATH CTaHIaPThI
AHTUKOPPYNIMOHHOIO IOBEJICHUS

P5, Tema 5.16

TectupoBanue

YcTHBII onpoc
Pe3ynbrar BEIMOIHEHUS
MPAKTUYECKUX paboT
Pe3ynbrar BIMOIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT
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JIP 2,4,23,30

OK 07. ConelicTBOBaTh COXPaHEHUIO
OKpY’Karollen cpebl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUs 00 N3MEHEHUH KJIMMaTa,
MIPUHITUITBI OE€PEHKITNBOTO
MPOU3BOJICTBA, Y3 (HEKTUBHO
JIEICTBOBATh B UPE3BbIYaNHBIX
CUTYyaLUsAX

JIP 2,4,23,30

P12, Tema 12.1

TectupoBanue

VYcrHblii onpoc
Pe3ynbrar BeIIOIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

5. MIEPEYEHb UCIHIOJIB3YEMbBIX METOAOB ObYUEHUA
5.1 IlaccuBHBIE: JICKIIUK, TECTUPOBAHUE 110 pa3/ieiiaMm.

5.2 AKTHBHbIE M HHTEPAKTHBHbIE: Keiic — cTannuu, OpelH—pHUHT.
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