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1. MACIHIOPT PABOYEM MPOT'PAMMBI YYEBHOTI'O ITPEIMETA
OVYIL.07 MATEMATHKA
1.1. O6aacts npuMeHeHusi padoyeil MPOrpaMmbl
PaGouast mporpamma yde6Horo npeamera OYI1.07 Maremaruka SIBISICTCSI YaCThIO MPOTPAMMEBI CPETHETO

(momHOTO) OOmEero obpasoanus mo crermuanbHOocTH CIIO 23.02.04 TexHuyeckas JKCILTyaTaIws
[10TbEMHO-TPAHCIIOPTHBIX, CTPOUTENILHBIX, TOPOKHBIX MAIIUH U 000py10BaHUsl (II0 OTPACISIM).

Pabouas mporpamma OVIL.07 Martematuka MOXET OBITh HCIIOJNB30BaHAa B MPOQEeCcCHOHATHLHON
MOJITOTOBKE, TIEPENIOrOTOBKE U MOBBIIICHUN KBATH(DUKAITUN Pad0UHX 0 MPOQecCusim:

18542 Cnecapb 0 peMOHTY IIyTE€BbIX MAILIIUH U MEXAaHU3MOB

Mecto yueoHoro npeamera B crpykrype OIIOII-TIIICC3:

B yueOnpix mnanax OIIOII-TIIICC3 yuebnsbiii npeamer OYIL.07 Marematuka BXOJUT B COCTaB
o0uux o001e00pa3oBaTeNbHbIX YYEOHBIX NPEAMETOB, (OPMHpPYEMBbIX U3 00S3aTeNbHBIX MPEAMETHBIX
obnacreii ®I'OC cpennero obuiero odbpazoBanus, ans crneuuanbHocTel CIIO. C yuérom npoduis
OCBaMBaeMOMW CHEIHATIbHOCTH (TEXHUUYECKU) TaHHBIM MpeIMEeT U3ydaeTcs yriiyOlIeHHO, peanu3yeTcsl Ha
1 xypce.

1.2. TlnaHupyeMmble pe3y/JbTaThl OCBOEHHUSI Y4eOHOI0 MpeAMeTa:

1.3.1 Ilens yueOHOTO IpeaMeTa — TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS Y4eOHOTO MpeIMeTa.

PaGouas mporpamMmma opueHTHpOBaHA HA JOCTH)KEHUE CIIEIYIOIINX IIeJe:

— (¢opMupoBaHUE TPEICTABICHUNH 00 HIEIX W MeToJaX MaTeMaTHKH; O MaTeMaTHUKe Kak
YHHUBEPCAJIbLHOM SI3bIKE HayKH, CPEACTBE MOJEIUPOBAHUS SIBJICHUHN U MTPOLIECCOB;

— OBIIQ/ICHUE SI3BIKOM MaTEMAaTHKH B YCTHOW W MUCBMEHHOW (popMe, MaTeMaTHIECKIMH 3HAHUSIMHU
U YMEHHSMH, HEOOXOAMMBIMH Ui W3Y4YCHHUs INKOJBHBIX €CTECTBCHHOHAYYHBIX JMCIHUIUINH,
IIPOJOJIKEHHsI 00pa30BaHUs M OCBOEHHS N30paHHON CIENMaIbHOCTH HA COBPEMEHHOM YPOBHE;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, aJTOPUTMHUYECKOW KyJIbTYpbl, NPOCTPAHCTBEHHOTO
BOOOpaXXEHUsI, MATEMaTHYECKOTO MBIIUIEHUS! U MHTYUIUH, TBOPUECKUX CHOCOOHOCTEH, HEOOXOAUMBIX
U1 TIPOJIOJIKEHHUs 00pa30BaHUs U Al CAMOCTOSITENbHOHN NIEATENbHOCTH B 00JACTH MAaTeMaTHKH U ee
MPUJIOKEHUN B Oynyiiei mpodeccHoHanbHOM AeSITeTbHOCTH;

— BOCIIMTaHUE CPEACTBAMH MAaTEMAaTUKHU KyJIbTYpbl JIMYHOCTH Yepe3 3HAKOMCTBO C HCTOpHEH
pa3sBUTHS MaTEMAaTUKH, SBOJIIOLMEH MaTeMaTU4eCKUX WAEH; MOHUMaHMUA 3HAYMMOCTU MATEMaTUKH IS
Hay4HO—TEXHUYECKOT' 0 Iporpecca.

Pe3ynbpTaThl 0CBOCHUS Y4eOHOTO MpeIMeTa.

B pe3ynbraTe u3ydyeHuss MaTeMaTHKH Ha IPO(QUILHOM YPOBHE 00y4aroUics 10JIKEH:

3HATh/IIOHUMATh:

— 3HA4YEeHUEe MATEeMaTHYECKOW HayKM JUIs pelleHUs 3a7ad, BOSHUKAIOUIUX B TEOPUHU U NPAKTHKE;
LIIMPOTY U OrPAaHMYEHHOCTh IPUMEHEHUS MATEeMaTHYECKUX METOJOB K aHAIN3y M MCCIEIOBaHMIO
IIPOLIECCOB U SIBJICHUN B IPUPOJIE U OOLIECTBE;

— 3HA4YEHUE NPAKTUKU U BOMNPOCOB, BOSHUKAIOIIMX B CAMOM MaTeMaTHKe, JUIsl (OPMHUPOBAHUS U
pa3BUTHS MaTeMaTUYECKOIN HayKH;

— WJEeU PACHIMPEHMs YUCIOBBIX MHOXECTB KakK CIoco0a MOCTPOEHHs] HOBOTO MAaTeMaTH4eCKOIo
anmapara JJs pelleHus IPaKTHUeCKUX 3a7a4d U BHYTPEHHUX 33]jau MaTeMaTHKH;

— 3HA4YEHHUE UJICH, METOZ0B U Pe3yIbTaTOB aNreOpbl 1 MAaTEMaTUYECKOTI0 aHaJIN3a /sl TIOCTPOEHUS
MojieNiel peabHBIX MPOLIECCOB U CUTYAIHiA;

— BO3MOYKHOCTH TE€OMETPHUM JUIsI OMHUCAHMS CBOMCTB peaJibHbIX NPEAMETOB M UX B3aUMHOTO
PacIoNoKeHus;

— YHUBEpCAIbHBIN XapakTep 3aKOHOB JIOTMKH MaTEeMaTHUYECKUX PAcCYXJEHHH, X MPUMEHUMOCTh
B PA3JINYHBIX 00JIACTSIX YEIOBEYECKOH e TeNbHOCTH;

— paznuuue TpeOOBaHUM, MPEIbABIAEMBIX K JOKa3aTelbCTBaM B MaTeMaTHKe, €CTECTBEHHBIX,
COLIMAIBHO—KOHOMMYECKHX M TYMaHUTAPHBIX HayKax, Ha MPaKTHKE;

— pOJIb aKCHOMAaTUKHM B MaTe€MaTHKe; BO3MOXKHOCTb IMOCTPOEHHUS MaTEeMAaTHYECKUX TEOpHH Ha
aKCMOMAaTHYECKOW OCHOBE; 3HAYCHNE aKCHOMATHKHU JUIs APYTUX 00JIaCTel 3HAHUS U JJIS IPAKTHKY;

— BEPOSITHOCTHBIX XapaKTep Pa3IUYHbIX MPOIECCOB U 3aKOHOMEPHOCTEN OKPYKAIOLIEr0 MHUpa.



UYucnoBele U OYKBEHHBIE BBIPAKEHUS

YMers:

— BBITOJIHATH apu(PMeTHUECKUE ACHCTBUS, COUYETasi yCTHBIC U MUChbMEHHBIE IPHEMBI, IPUMEHEHUE
BBIYMCIIUTENBHBIX YCTPOUCTB;

— HaxoJUTh 3HAYEHMsI KOPHS HATypaJbHOW CTENEHH, CTEIEHU C PALMOHAJIbHBIM II0Ka3aTeseM,
norapudma, UCHIONB3YS MPH HEOOXOAMMOCTH BBIYHCIUTEIbHBIE YCTPOWCTBA; IMOJIb30BAThCS OIIEHKON U
MIPUKUAKOM MPHU MPAKTUUECKUX PACUETAX;

— MPUMEHSATH MOHATHUS, CBSI3aHHBIE C JEITMMOCTBIO LIEIBIX YHMCEN, IPU PEIICHUH MaTEMaTUYECKUX
3az1ay;

— HaxoJuTh KOPHM MHOTOWIEHOB C OJHOM II€PEMEHHOH, pacKiIaJblBaThb MHOTOWIEHBl Ha
MHOKHTEH;

— BBINOJHATH JEUCTBUA C KOMIUIEKCHBIMU YHCJIaMH, TIOJIb30BaThCS T'€OMETPUUYECKOM
MHTEpIpeTalel KOMIUIEKCHBIX 4YHMCEJ, B MPOCTEHMIINX CiIydyasX HaXOJUTh KOMIUIEKCHbIE KOPHH
YpaBHEHUH ¢ AEHCTBUTEIBHBIMU KOIPPUIIEHTAMU;

— TPOBOJUTH NPEoOpa30BaHUSI YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHMH, BKIIIOYAIOIINX CTENEHH,
paauKabl, Jorapu(pmbl U TPUTOHOMETPUYECKHE (PYHKIINU;

HCI0JIb30BaTh MPHUOOPETEHHBIE 3HAHNS U YMEHUS B MIPAKTUUYECKON AEATEIbHOCTU U TIOBCETHEBHOM
HKU3ZHU JJIS:

— MPaKTUYECKUX pacyeToB Mo GopMmysam, BKiIodas GopMysbl, COAEpKaIINe CTETIeHH, paauKabl,
Jorapu@msl U TPUrOHOMETpUUYECKUe (QYHKIUH, UCTIONb3Ys PU HEOOXOUMOCTH CIIPaBOYHBIE MaTepHaIbl
Y MPOCTEUIIINE BEIYUCIUTEIBHBIE YCTPONCTBA;

— NMPUOOpPETEeHNUs MPAKTUYECKOTO OIbITa ACSITEIbHOCTH, MPEALIECTBYIOUIEH MpodeccnoHalbHOM, B
OCHOBE KOTOPOM JIGKUT JaHHBIA y4€OHBIN TPEAMET.

OyHKIUU U TpaduKku

YMers:

— ONpEeNeNaTh 3HaUeHHe (YHKIUU 10 3HAUYEHUIO apryMeHTa MpU PazIMYHBbIX crocolax 3adaHus
byHKINH;

— CTPOUTH rpaduKu U3y4eHHBIX (DYHKIIHH, BBITIOIHATH MpeoOpazoBaHus rpad)uKoB;

— OMHUCHIBATH 10 TpaduKy U 1o Gpopmysie MoBeIeHUE U CBOMCTBA (DYyHKIUI;

— peumiath ypaBHEHUS, CUCTEMbl YpPaBHEHUW, HEPABEHCTBA, HCIIOJIb3Yysl CBOICTBA (PYHKIUN U UX
rpaduyeckue npeacTaBiIeHuUs;

UCII0JIb30BaTh IPUOOPETEHHBIC 3HAHUS U YMEHUS B MIPAKTUUECKON AEATEIbHOCTU U TIOBCETHEBHOM
HKU3ZHU JJIA:

— ONHUCAHMS U UCCIIEIOBAHMS C MOMOUIBI0 PYHKIUM peaabHbIX 3aBUCUMOCTEH, PEICTaBICHUS UX
rpaduyecku; HHTEpIpeTalnn rpaduKoB pearbHbIX POIECCOB;

— MPUOOPETEHHUs] MPAKTUYECKOTO OIbITAa ACITEIbHOCTH, MIPEALIECTBYIONIEH MpodeccnoHalbHOM, B
OCHOBE KOTOPOU JISKUT JaHHBIN yueOHBIN MpeIMeT.

Hauana maTemMaTH4yecKoro aHanm3a

YMeTh:

— HaXOJUThb CyMMY O€CKOHEYHO YOBIBAIOIIECH reOMETPUIECKO MPOTrPeCcCru;

— BBIYUCTATH TPOU3BOAHBIE W TMEPBOOOpa3HbIE AIEMEHTAPHBIX (DYHKIUH, MPUMEHssI MpaBuia
BBIYHCIICHUS TIPOU3BOIHBIX U IEPBOOOPA3HBIX, UCIOJb3Ys CIIPABOYHBIE MaTEPHUAIIBI;

— UccNeaoBaTh PYHKIIUU U CTPOUTH UX TPaPUKHU C TOMOIIBIO TPOU3BOTHOM;

— pemiaTh 3a/1a4M ¢ MPUMEHEHHEM ypaBHEHUS KacaTeNbHOU K rpaduKy (yHKIIHH,

— pemiaTh 3a/1a4M Ha HaX0XACHUE HauOOJIbIIIETO Y HAMMEHBIIIEro 3HaYeHHs PYHKIIUU Ha OTPE3KE;

— BBIYUCIISTH IJIONIA/Ib KPUBOJIMHEWHON Tpaneluy;

WCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUA ¥ YMEHHUA B TMPAKTUYECKOH JIEATENBHOCTH U
MOBCEIHEBHOM KU3HU JJIS:



— peleHHs] TEOMETPHUECKUX, (PU3MUECKIX, SKOHOMUYECKUX U APYIHX MPHUKIAJHBIX 33734, B TOM
qyclie 3a/ad Ha HauOOJIbIIME M HAaUMEHbIINME 3HAYEHMs] C INPUMEHEHUEM alllnapara MaTeMaTH4eCKOIo
aHaJn3a;

— IprOOpeTEeHUs MPAKTUYECKOTO OIBITA JEITEeIBHOCTH, IPEIIECTBYIOMIEH MPOo(hecCHOHANBHOM, B
OCHOBE KOTOPOH JIKHUT JaHHBIA Y4€OHBIN MpeaMET.

VYpaBHEHHUsI U HEPABEHCTBA

Ymers:

— pemath palHMoHaJbHBIE, MMOKa3aTeNbHbIE W JIOTapu(MHUYECKHe ypaBHEHUS M HEPABEHCTBA,
HMPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI;

— JIOKa3bIBAaTh HECJIOKHBIC HEPABEHCTBA,

— pemarb TEKCTOBbIE 33Ja4ydM C TIOMOIIBIO COCTABJIICHHWS YPaBHEHHHW, W HEPABEHCTB,
WHTEPIPETUPYS PE3YIAbTAT C YUETOM OTPAaHUUYEHUMN YCIOBUS 3a/1a4U;

— n300pakaTh Ha KOOPAWHATHOW IJIOCKOCTH MHO’KECTBA PEIICHUH ypaBHEHUN M HEPABEHCTB C
JBYMS IIEPEMEHHBIMU U UX CHCTEM.

— HaXOJUTh NMPUOIMKEHHBIE PEIICHUs] YPaBHEHUHN U UX CUCTEM, UCTIOJIb3ys rpapuuecKkuii MeToI;

— peliath ypaBHEHUS, HEPAaBEHCTBA M CUCTEMBbI C MIPUMEHEHHEM TpaUiyecKUX MpPEeICTaBIIECHUH,
CBOMCTB (P)YHKUUH, TPOU3BOIHOM;

HCIIOJIb30BaTh TMPUOOPETEHHbIE 3HAHWA M YMEHHUS B TPAKTUYECKOW JIEATENbHOCTH U
ITOBCETHEBHOMW KU3HM IS

— IIOCTPOEHUS U UCCIEN0BAHUS IPOCTENIINX MATEMAaTHYECKUX MOJIEIIEH;

— MPUOOPETEHNUs MPAKTUUECKOTO OMBITA JIEATEIBHOCTH, MPEAIIECTBYIOMENH MpodecCHOHAIbHOM, B
OCHOBE KOTOPOM JISKUT JIaHHBIN yueOHBIN peIMeT.

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSTHOCTEN

YMers:

— pemiath mpocTeiiine KoOMOMHATOPHBIE 3a7]aul METOJOM Mepedopa, a TaKKe ¢ MCIOJIb30BaHUEM
M3BECTHBIX (popMyi, TpeyronbHuka [lackamns; Berauciars kodddunuentsl 6uHoma HetotoHna mo gopmyse
U C UCTOJb30BaHUeM TpeyroipHuka [lackans;

— BBIUUCIISATH BEPOSITHOCTH COOBITUI Ha OCHOBE IOJICYETa YKCIIa UCXOA0B (IIPOCTeiIlne ciydan);

WCIOJIb30BaTh MPUOOPETEHHbIE 3HAHWA M YMEHHUA B TPAKTUYECKOW JIEATEIbHOCTH U
MTOBCETHEBHOM >KU3HU IS

— aHajM3a peajbHBbIX YHCIOBBIX IAHHBIX, MPEACTaBICHHBIX B BUJIEC AHArpaMM, rpadHKoB; s
aHayM3a UHPOpPMAIMU CTATUCTUYECKOTO XapaKTepa;

— MPUOOPETEHUs MPAKTUUYECKOTO OMBITA JEATEIbHOCTH, IPEIIECTBYIONIEH TpodhecCHOHAIBHOMN, B
OCHOBE KOTOPOU JISKUT JaHHBIN yueOHBIN MpeIMeT.

I'eomeTrpus

YMeTh:

— COOTHOCHTbH TIOCKHE T€OMETpUuYecKrue (PUrypbl M TpEeXMEpHbIE OOBEKTHl C MX OMHCAHUAMH,
yepTeKaMu, U300paXEeHUSIMH; pa3IudaTh U aHAJIM3UPOBATh B3AaUMHOE PacIoioKeHue Guryp;

— n300pakaTb reoMeTprueckre (GUTyphl U TeJa, BHIIIOJIHATH YEPTEX MO YCIOBHUIO 3a/1a4H;

— pelath Te€OMETPUYECKUE 3aJ1ayM, ONUPasCh Ha HU3YyYEHHBIE CBOMCTBA IUIAHUMETPUUYECKUX H
CTepeoMeTpuyYecKuXx (GUryp U  OTHOLIEHUH MeXAy HHUMH, TpPUMEHsAS anreOpandeckuil U
TPUTOHOMETPUYECKHUH arapar;

— MPOBOJIUTH JI0KA3aTENbHBIE PACCYKEHUS MPU PEIICHUH 33]1a4, JT0KA3bIBATh OCHOBHBIE TEOPEMBI
Kypca;

— BBIYHCTATH JMHEWHBIE DJIEMEHTHl U YIJIbl B MPOCTPAHCTBEHHBIX KOHPUTypaIusix, 00beMbl U
TJIONIA/IA TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE M X MPOCTEUIITNX KOMOWHAIWIA;

— TMPUMEHSTb KOOPJIMHATHO—BEKTOPHBIM METOJ ISl BBIYMCIEHHUS OTHOILICHUM, PAaCCTOSHUN U
VIJIOB;

— CTPOUTH CEYCHHS] MHOTOTPAaHHUKOB U M300pakaTh CEUEHUs TN BPAIICHHUS:



HCIIOJIB30BaTh
HOBCEIHEBHOU KU3HU JUISA:

IIpUOOpETEHHbBIE

3HaHUsA W YMCHHUA B

Hp&KTH‘ICCKOfI JACATCIIBHOCTH H

— UcclIeJOBaHMs (MOAEIUPOBAHUS) HECIOKHBIX IIPAKTUUECKUX CUTYaIlMil HA OCHOBE M3YyYEHHBIX

(bopmyIn U CBOWCTB GUTYD;

— BBIYMCJICHUS JUIMH, IJIOMIAJICH U 00bEMOB PEAIbHBIX OOBEKTOB IMPU PEHICHUH MPAKTHYECKHX
3aJa4, UCIIOJIb3Ys IPH HE0OXOAUMOCTH CIIPAaBOYHHUKH U BBIYUCIUTEIBHBIE YCTPOWCTBA;

— IprOOpEeTEeHUs MPAKTUIECKOTO OIBITA JEITEIBHOCTH, IPEIIECTBYIONIEH MPOo(hecCHOHANBHOM, B
OCHOBE KOTOPOM JISKUT JAHHBIN yueOHBIN MTpeIMeT.

1.3.3 [Inanupyemble pe3yabTaThl OCBOCHHUS y4eOHOTO MpeaMeTa:

Ocoboe 3HavyeHue Y4eOHBIH NpeAMET HMeeT MHpH (OPMUPOBAHMH M PA3BUTHU OOMIHMX H
po(hecCHOHATBEHBIX KOMIIETEHITHI.

Koa n HauMeHOBaHUE
(popmupyembIx
KOMIIeTeHIU I

Ilnanupyemble pe3yJibTaThl 0CBOCHHS Y1eOHOI0 NpeAMeTa

Oo0mue

I[ucunmmnapnble

OK 01. Beibupats criocoOsl
pereHus 3a1a4
npohecCuoHaTBHOM
TeSTeTbHOCTH TPUMEHHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

— FOTOBHOCThH K TPYAY, OCO3HAHUE

[IEHHOCTH MAacTepCTBa,
TPYyI0JTIO0HE;
— TOTOBHOCTh K  AaKTHUBHOMU

OCATCIIBHOCTU TEXHOJIOTHYECKOUN
u COHPIaJIBHOI)’I HAIpaBJICHHOCTH,
CIIOCOOHOCTh WHUIUHPOBATh,
TUTAHUPOBaTh M CaMOCTOSTEIHHO
BBITIOJIHATH TaKyIO AESITEbHOCTD;
— WHTEpeC K pa3iauvHbIM chepam
poeCCHOHAITBHOU
NEeSITeNIbHOCTH,

OBiageHne yHUBepCAIbHBIMH
Y4eOHbIMH TO03HABATEJIbHBIMHU
NeHCTBUSIMU:

a) 0a3oBbIC JIOTUYECKHE
NIEUCTBU:

— CaMOCTOSITEJILHO
dbopmynupoBath u
aKTyaJlu3UpOBaTh npobiiemy,

paccMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh CYIIECCTBCHHBIH
IpU3HAK WM OCHOBAHMS  JIJIs
CpPaBHEHHMs, KIACCU(PHUKAIUU U
0000111eHN;

- OTIPECIIATh
EeITEIbHOCTH,
napaMeTpsl U
JOCTHIKEHHUS,

— BBISIBIIATh 3aKOHOMEPHOCTU H
MPOTUBOPEUHS B
paccMaTpUBAEMBIX SIBJICHUSIX;

—  BHOCHTb  KOPPEKTHUBHI B
IEITEIBHOCTD, OLIEHUBATh
COOTBETCTBHUE pe3yabTaToOB
LEIISIM, OIIEHUBATh PUCKH
MIOCIIEACTBUI IeITEILHOCTH;

Lenu
3aJaBaThb
KPUTEPHH  MX

—BJIQJICTh METOIaMU
JIOKA3aTeNIbCTB, aJITOPUTMAMHU
peIIeHUS 3a/1a9; YMCHHE
bopMyIHpOBaTh ONPECIICHHUS,
AKCHOMBI U TEOPEMBI, TPUMEHSTh
WX, IPOBOJIMTH JJOKA3aTEeIbHbBIE
paccyXJICHUS B XOJIe PEIICHHS
3ajay;

— YMETh OTepUpOBAThH
MOHATHUSIMU: CTEIIEHb YHCIIa,
norapudM ducia; yMeHHE
BBITIOJTHATH BBIYUCIICHUE
3HAYCHHUH W MpeoOpa3oBaHUs
BBIPAYKEHUI CO CTETNEHAMHU U
norapudmamu, mpeoOpa3oBaHUs
JIpOOHO—paIMOHAIBHBIX
BBIPAYKCHMUI;

— YMETh ONepUpOBaThH
HNOHATHUSIMH: pallUOHAJTIbHBIE,
UppaluoOHaIbHBIE,
MoKasaresabHbIe, CTETIEHHBIE,
norapudmuyueckue,
TPUTOHOMETPHUECKUE YPaBHEHUS
U HEPaBEHCTBA, UX CUCTEMBI;

— YMETh OTIepUpPOBATH
NOHATUSIMH: QYHKITHUS,
HenpepbIBHAS QYHKIIUSA,
MIPOM3BOIHAS, IEPBOOOpA3Has,
OTIpeIeNIEHHBII UHTETPal; YMETh
HAXOJWUTh MPOU3BOIHBIE
AIIEMEHTapHBIX (DYHKIUH,
UCIIOJIB3YS CIIPAaBOYHbBIE
MaTepuasbl; UCCIEeOBATh B
MPOCTEHIINX cIydasx PyHKIIMH
HA MOHOTOHHOCTb, HAXOUTh
HauOOJIbIIINE U HANMEHBIITNE
3HaueHusl (QYHKIHI; CTPOUTH

6




— pa3BUBaThH
MBILIICHUE npu
KU3HEHHBIX TIPOOIIEM
0) 0a30BBIC  HCCJICIOBATCIIBCKUE
JICUCTBUSA:

— BJANETh HaBBIKAMHU Yy4eOHO—
MCCJIEI0BATENIBCKON U NPOEKTHOMN

KpeaTHUBHOE
pelieHnn

NEeSITeTbHOCTH, HaBBIKAMH
paspenieHus mpooeM;

— BBISIBJIATD MPUIUHHO—
CJIEICTBEHHbIE CBSI3U u
aKTyaJIu3upOBaThH 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHHS,
HAXOJIUTh apTyMEHTHI TUTST
JI0Ka3aTenbCcTBa CBOMX
YTBEPKJICHHI, 3a/1aBaTh

napameTpsl U KpUTEPUU PELLICHHUS;
— AHAJIM3HMpOBATh IOJyYEHHBIE B
xoJze pelIeHus 3a/1a4u
pe3yibTaTHl, KPUTHYECKH
OLICHUBATh HUX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh M3MEHEHHE B
HOBBIX YCIIOBUSIX;

—yMETb MEPEHOCUTh 3HAHHUA B

MI03HABATEIBHYIO "
MIPAKTUYECKYIO obnactu
KHU3HEICATSILHOCTH;

— yYMETh HMHTETPUPOBATh 3HAHUS
u3 pa3HbIX MPEIMETHBIX
o0Onacreii;

—  BBIIBUTAaTh HOBBIC  WJICH,
npeiarath OpHUTHHAJIBHBIC
IO TXO b1 u peleHus,

CIOCOOHOCTH HMX MCIIOJIB30BaHUS
B II03HABATEIILHOU U COLMAJILHOMU
MIPaKTHKE

rpauKu MHOTOUJICHOB C
MCII0JIb30BaHUEM alIapara
MaTEMaTHYECKOI0 aHaJIN3a;
IPUMEHSTH IPOU3BOIHYIO MIPH
pEIlIeHNH 3aJa4 Ha ABM)KCHUE;
pemaTh MpaKTHKO—
OpHUEHTUPOBAHHBIE 3a/1a4M Ha
HauOO0JIbIINE U HAUMEHbIINE
3HAuEHUs, HA HaX0XAECHUE yTH,
CKOPOCTH U YCKOPEHHUS;

— YMETh ONepUpPOBATH
MOHATHUSIMH: pallHOHATIbHAS
(GyHKIMSI, TOKa3aTenbHas
GbyHKUMS, creneHHas QyHKIMS,
norapudmuueckas QyHKIus,
TPUTOHOMETpHUYECKHE (QYHKIINH,
oOpaTHble QYHKIIMH; YMEHHE
CTPOUTH TPAPUKH U3YUIECHHBIX

(G yHKIMIA, UCTI0JIB30BaTh TpaduKu
IPYU U3YYEHUHU MTPOLIECCOB U
3aBUCUMOCTEH, TIPU PEIIEHUH
3a/1a4 U3 IPyrux y4eOHbIX
MPEIMETOB U 3a]1a4 U3 peaIbHOMN
’KM3HH; BBIPAXKaTh (GOpMyJIaMu
3aBUCUMOCTH MEXy
BEIIMYMHAMU;

— YMETb pelaTh TEKCTOBbIE
3a7jauyl pa3HbIX TUIIOB (B TOM
Yuciie Ha IPOLIEHTHI, 10JIU U
4acTH, Ha JIBUXKEHHE, paboTy,
CTOUMOCTb TOBapOB M YCIYT,
HAJIOTH, 3a/1a41 U3 00JIacTH
yIpaBJIeHUs JINYHBIMU U
CceMeHHBIMU (PpHAHCAMM);
COCTaBJISITh BBIPAKEHUS,
yYpaBHEHMs, HEPABEHCTBA U UX
CHCTEMBI 110 YCIOBHIO 3a]1auH,
UCCIIEI0BATh MOJy4eHHOE
pelleHe U OLICHUBATh
PaBOIO0100HOCTh PE3YIbTATOB;
— YMETb OIIepUpPOBAThH
HNOHIATHUSIMH: CPENHEE
apudmMeTHuecKoe, MeluaHa,
HauOoJIbllIee U HaUMEHbIIIee
3HAa4YeHHUs, pa3Max, AUCIepcus,
CTaHJApTHOE OTKJIOHEHUE
YHCIOBOTO HabOpa; yMETh
U3BJIEKaTh, UHTEPIPETUPOBATH
UH(POPMALIUIO, TPE/ICTABIECHHYIO
B Ta0JiMIIax, Ha TUarpaMMax,
rpaukax, OTpa’karollyro
CBOMCTBA peajbHbIX ITPOLIECCOB U




ABJICHUH; IPEJCTABIIATD
UH(POPMALIUIO C TIOMOIIBIO
Ta0JIUL U AUATPAMM;
UCCJIEI0BATh CTATUCTUYECKHE
JTaHHbIE, B TOM YHCJIE C
NPUMEHEHHEM TpaprueCcKiX
METOJIOB 1 3JIEKTPOHHBIX
CPEJICTB;

— YMETh ONepUpPOBATH
MOHATUSAMM: CIIy4allHBIN OIIBIT U
ciy4aitHoe cOOBITHE,
BEPOSITHOCTh CIIy4alHOTO
COOBITHS; YMEHHE BBIUUCIIATD
BEPOSITHOCTH C UCIOJIb30BaHUEM
rpaduyeckux MeTo/10B;
NPUMEHSTH (POPMYIIBI CIIOKEHUS
Y YMHOKEHHSI BEPOATHOCTEH,
KOMOHMHATOpHbIE (PaKThl U
(bopMyIIBI IPU pELICHUH 3a/1aY;
OIICHUBATh BEPOSITHOCTH
peasbHbIX COOBITHI; 3HAKOMCTBO
CO CITy4aliHbIMU BEJIMYMHAMU;
yYMEHHE NMPUBOJAUTH TPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBLINX
YHCeJl B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

— YMETb ONEpUPOBATH
HNOHATHAMM: TOYKA, IIpsiMasi,
IUIOCKOCTB, IPOCTPAHCTBO,
JIBYrpaHHbIN yTOJI,
CKPEILMBAIOIIHECS IIPSIMBIE,
[apauIeIbHOCTb U
NEPIECHIUKYIIAPHOCTD MPSIMBIX U
IUIOCKOCTEH, YTOJI MEXAY
IPSIMBIMU, YTOJI MEXKy IIPSIMOU U
IJIOCKOCTBIO, YTOJI MEX LY
IUIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 INIOCKOCTH, PACCTOSIHUE
MEX 1y IPSIMBIMH, PACCTOSIHUE
MEXy INIOCKOCTSMU; YMEHHE
MCII0JIb30BaTh IIPHU PELLICHUHU
3aJa4 U3y4eHHbIE (PAKTHI U
TEOPEMBI INIAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB
OKpPY>KaOILEr0 MUpa;

— YMETb ONIEpUPOBATH
HNOHITHSIMA: MHOTOI'PDaHHUK,
ceueHre MHOTOTPaHHUKA, KyO,
napajuleJenune, npusma,
nupamuia, purypa u
MIOBEPXHOCTh BpallleHus,
IWIKHAP, KOHYC, 1map, cdepa,




cedeHus (pUrypsl BpalieHus,
MJIOCKOCTh, Kacaromascs chepsl,
[WIAH]IPA, KOHYCA, TUIOIIA Th
MOBEPXHOCTU TUPAMHU/IBI,
MPU3MBI, KOHYCA, IIMIHHIPA,
wionaak chepsl, 00beM KyOa,
PSIMOYTOJIBHOTO
napajureNienumne/1a, TupaMuIbl,
MPU3MBI, IIWIHH/pPA, KOHYCa,
nrapa; yMeHue u300paxarhb
MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpAIICHUS, UX CEYCHUS OT PYKH, C
MTOMOIIIBIO YePTEIKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX
CPEJIICTB; YMEHHUE PACIIO3HABATH
CUMMETPHIO B IIPOCTPAHCTBE;
YMEHHE Pacrio3HaBaTh
MIPaBWIbHBIC MHOTOTPaHHUKH;

— YMETh OTIepUPOBATH
MOHITHSIMH: IBHXKECHUE B
MPOCTPAHCTBE, OI00HbBIE
Gurypsl B mpoCTpaHCTBE;
HCII0JIb30BaTh OTHOIIICHUE
TJIONIAAEH TOBEPXHOCTEN U
00bEeMOB MOJI0OHBIX uUryp npu
peIlIeHnH 3a/a4;

— YMETh BBIUYUCIATH
F€OMETPUYECKHUE BETUYHHBI
(mmuHa, yroJ, omaas, 00beM,
IUIONIA/Ib TOBEPXHOCTH),
UCIOJIb3YS U3y4EHHBIE (POPMYIIbI
U METO/IBI;

— YMETh ONepUpOBaThH
HNOHITUSIMU: TIPSIMOYTOJIbHAs
CUCTEeMa KOOPJMWHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPa, CKaJIsIPHOE
MIPOU3BECHUE, YTOJ MEXTY
BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BE/ICHNE BEKTOPA HA YHCIIO;
HAXOAWTh C MMOMOIIBIO
M3YYEHHBIX (HOPMYI KOOPIUHATHI
CepeIrHBI OTPEe3Ka, PACCTOSHUE
MEX1y IBYMSI TOUKAMH;

— YMETh BBIOUPATh MOIXOASIINN
W3YYEHHBIN METOJ JUTsl pelIeHUs
3a/la4yM, pacro3HaBaTh
MaTemMaTHdeckue (pakTel U
MaTeMaTH4eCKUe MOJICTH B
MIPUPOJIHBIX U OOIIECTBEHHBIX
SIBIIGHUSX, B UCKYCCTBE; YMEHUE
MPUBOJIUTH MPUMEPHI




MAaTE€MaTHYECKUX OTKPBITHH
POCCUICKON U MUPOBOU
MaTE€MaTHYECKOW HAyKHU.

— YMETb OIIepUpPOBAThH
HOHATHUSIMH: OTIpEZIeTICHHUE,
aKcuoMma, TE0OpeMa, CIIEJICTBHE,
CBOICTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIC
(GOpMyIUPOBKHU; YMEHUE
dbopmynupoBaTh 0OpaTHOE U
POTHBOIIOJIOKHOE YTBEPIKICHHE,
PUBOJNUTH TIPUMEPHI U
KOHTPIPUMEPHI, UCTIOJIb30BaTh
METOJ| MaTEMaTUYECKON
WH/IYKIIHW; TIPOBOTUTH
JIOKa3aTeIbHBIE PACCYKICHUS
NIPY PEUICHNH 3a/1a4, OI[CHUBATh
JIOTHYECKYIO TPABUIILHOCTh
pacCyXIeHNH;

— YMETh OTIepUPOBAThH
TIOHATHUSIMH: MHOKECTBO,
MIOJIMHOKECTBO, OTIEpaIiX HaJl
MHOXECTBAMH; YMECHHE
HCII0JIb30BaTh TEOPETHKO—
MHO>KE€CTBEHHBIH armapar Jyis
OTIMCaHUS pealIbHbIX IPOIECCOB U
SBJICHUH MpU PELICHUH 33/1a4, B
TOM YHCJI€ U3 IPYTUX yYEOHBIX
PEIMETOB;

— YMETh ONepUpOBaThH
MOHATUAMHU: Tpad), CBI3HBIN rpad,
JepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U
OTHCHIBATh Tpadbl pa3IMYHBIMU
croco0aMu; HCTIOIb30BaTh rpadbl
IIpU PELICHUH 3a]1a4;

— yMeTh CBOOOTHO OTIEpUPOBATH
MOHITUSIMH: COUYETaHUE,
NepecTaHOBKa, YUCIIO COUETaHUM,
YHCIIO MIEPECTAHOBOK; OMHOM
HeloToHa; yMeHHe IPUMEHSITh
KOMOMHATOpHbIE (PAKThI U
paccyXIeHus s peleHus
3ajay;

—yMeTh OIIEPUPOBATH MOHATUIMU:
HaTypaJbHOE YUCIIO, LIEJIOe
YHCII0, OCTATOK 10 MOJYJIIO,
panroHaIbHOE YHCIIO,
UppanroHaIbHOE YHCIIO,
MHOYKECTBA HAaTYpaJIbHBIX,
LEJIBIX, pAallHOHAIBHBIX,
JICVCTBUTENIBHBIX YUCEI; YMEHHE
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UCTIOJIb30BATh MPU3HAKU
IEIMMOCTH, HaNMEHBIIHNHA 00Imii
JIeTUTENh 1 HauMeHbliee olriee
KpaTHoe, aroputM EBkinuaa npu
peLIeHUH 3a71a4; 3HAKOMCTBO C
pa3IMYHBIMU TO3UITHOHHBIMHU
CHCTEMaMH CUHMCIICHHS,

— yMeTbh CBOOO/THO OTIEpUPOBATH
HNOHATHUSIMH: CTEIICHB C IIEIIBIM
nokaszaresieM, KOpeHb
HaTypaJbHOM CTEIIEHH, CTEIIEHb C
palMoHaTFHBIM TIOKA3aTeNeM,
CTENEHb C JIeHCTBUTEIIHLHBIM
(BEIIECTBEHHBIM) [TOKA3aTENIEM,
Jorapudm gucia, CHHYC, KOCHHYC
¥ TaHT€HC TIPOM3BOJILHOTO YHCIIA;
— YMETb OTIEpUPOBAThH
MOHATHUSIMH: TOXKJIECTBO,
TOXKIECTBEHHOE TIpeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO,
CHUCTEMa ypaBHEHUH U
HEPaBEHCTB, PABHOCHIILHOCTD
YpaBHEHUH, HEPABEHCTB U
CHCTEM, PallIOHAJIbHBIE,
UppantoHaIbHbIE,
NOKa3aTelIbHbIEC, CTETIEHHBIE,
norapumMHuIecKue,
TPUTOHOMETPUUYECKHE YPAaBHEHMUS,
HEPaBEHCTBA U CUCTEMBI; YMEHHE
pelaTh ypaBHEHMs, HEPAaBEHCTBA
U CUCTEMBI C IOMOILBIO
pas3JINYHbIX IPUEMOB; pelaTh
YpaBHEHMs, HEPABEHCTBA U
CHCTEMBI C TapaMeTPOM;
IPUMEHATh YPaBHEHHUS,
HEPaBEHCTBA, UX CUCTEMBI IS
pelLeHHs] MaTeMaTHYEeCKUX 3a1a4
¥ 337124 U3 pa3InyHbIX oOnacTeit
HAayKU U pealibHON >KU3HU;
—yMeTb CBOOOHO OIIEPUPOBAThH
NOHATUSIMU: TPaPUK PYHKINHU,
oOpatHas QyHKIHS, KOMIIO3UIINS
byHKIU, TUHEWHas QYHKIMS,
KBaJpaTHUHas QYHKIMS,
CTeneHHast QYHKIHS C LEeJIbIM
nokaszaTesem,
TPUTOHOMETpUYECKHE (DYHKIINH,
00paTHbIE TPUTOHOMETPUYECKHE
byHKIIUY, TOKa3aTeNbHas U
Jorapupmuyueckas QyHKIIH;
YMEHUE CTPOUTH rpauKu
(byHKIM, BHITOJIHSTD
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npeoOpa3oBaHus Tpa@uKoB

(b yHKIHIH;

YMEHHUE HCII0JIb30BaTh rpauKu
byHKIUI U1 U3ydeHus
IIPOLIECCOB U 3aBUCHUMOCTEH IIPU
peleHun 3a1a49 U3 APyrux
y4eOHBIX PEAMETOB U U3
peaabHOM )KU3HU; BEIPAXKATH
dbopmynamMu 3aBUCUMOCTH MEXKIY
BEIIMYMHAMU;

yYMEHHE CBOOOTHO OIIEPUPOBATH
MOHATHUSIMH: YETHOCTH (DYHKIINH,
MEePUOUYHOCTE QYHKITNH,
OTPaHUYEHHOCTh (PYHKIUH,
MOHOTOHHOCTb (DYHKIIHH,
AKCTPEMYM (QYHKIIUH,
HauOoJIbIlIee U HAUMEHbIIEe
3HaYeHUs QYHKIUU Ha
IPOMEKYTKE; yMEHHUE MMPOBOINUTH
uccienoBanue QyHKITUH;
YMEHUE UCITOIb30BATh CBOWCTBA
u rpaduku QyHKIMHA 115
peleHus ypaBHeHH, HEPaBEHCTB
¥ 33/1a4 ¢ IapaMeTpamy;
M300pakaTh HA KOOPAMHATHOM
IUIOCKOCTH MHOKECTBA PEIIeHUH
YPaBHEHMI, HEPABEHCTB U MX
CHCTEM;

— YyMETh CBOOOTHO OTIEPUPOBATH
HOHATUSMMU:
HOCJIe10BATEIbHOCTD,
apudmMeTHuecKas nporpeccus,
reoMeTpuyecKas nmporpeccus,
OCCKOHEYHO yOBIBarOIIas
reoMeTpuYecKas Iporpeccus;
yYMEHUE 3a/1aBaTh
HOCJIeI0BATEIbHOCTH, B TOM
YUCIIe ¢ TOMOLIbIO
PEKYPPEHTHBIX HOpMYII;

— YMETb OTIEpUpPOBATh
HOHATUSAMU: HENIPEPHIBHOCTh
(byHKIIUHM, aCUMITOTHI rpaduka
¢byHKIIMY, TIepBasi U BTOpast
POM3BOIHAS (PYHKIIUH,
reoMeTpu4ecKuil 1 pusnyeckuii
CMBICJT TPOU3BOJIHOH,
nepBooOpasHasi, ONpeIeIeHHbIH
UHTErpaj; yMEHUE HaXOUTh
aCUMIITOTHI rpaduka GyHKIUY;
YMEHUE BBIYUCIATH IPOU3BOIHBIC
CYMMBI, TPOU3BEIECHUS, YACTHOTO
Y KOMITO3UIIMH (DYHKIIUH,
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HaXOJWUTh YpaBHEHUE
KacaTeJIbHOU K TpaduKy
byHKIWH;

YMEHHE UCII0Ib30BaTh
IIPOU3BOJIHYIO JUI UCCIIEI0OBAHUS
GYHKIUN, UTsT HAXOXKICHUS
HAWJIY4LIEero peleHus B
MPUKIIAIHBIX, B TOM YHCIIE
COLIMAJIbBHO—IKOHOMUYECKUX U
busznueckux 3agadax, s
OIIPEJEIICHUs] CKOPOCTH U
YCKOPEHUS; HaXOAUTh IJIOIAIN U
00BeMBI (PUTYp C TOMOIIBIO
WHTErpaJia; MPUBOIUTH IPUMEPHI
MaTeMaTH4eCKOIro
MOJIETTUPOBAHUS C TIOMOIIBIO
nuddepeHInaTbHBIX YPaBHEHHH;
— YMETh ONepUpOBaThH
MOHITUSIMH: KOMITJIEKCHOE YHCIIO,
CONPSKEHHbIE KOMIUIEKCHbBIE
YHclia, MOJIyJIb U apIryMEHT
KOMIUIEKCHOTO unciia, hopma
3aMuCy KOMIUIEKCHBIX YHCE
(reomeTpuyeckas,
TPUTOHOMETpHUYECKas U
anreOpanveckas); yMeTh
MIPOU3BOJIUTH apu(METHUECKHE
JEHCTBUS C KOMIJIEKCHBIMU
YHCIIaMU; TPUBOIUTH MPUMEPHI
HCIIOJIb30BAaHUSI KOMIUIEKCHBIX
YHCell;

— yMeTh CBOOOTHO OTIEpUPOBATH
HNOHATUSIMU: CpEIHEE
apudmeTnyeckoe, MeuaHa,
HauboJIbIlIee U HAMMEHbIIIEe
3HAYEHUS, pa3Max, TUCIIEPCHs,
CTaH/JIapPTHOE OTKJIIOHEHHE IS
OTIMCAHUS YUCIIOBBIX JIaHHBIX;
YMEHHE UCCIIEeI0BATh
CTaTHCTUYECKUE JaHHBIE, B TOM
qHCclie C MPUMEHEHUEM
rpaduuecKkux METOA0B U
AJIEKTPOHHBIX CPEACTB;
rpaduuecku uccienoBaTh
COBMECTHBIE HAOIIOJICHHUS C
MOMOIIBIO JUarpaMm
paccerBaHus U JTUHEUHOU
perpeccuy;

— YMETbh HaXOJUTh BEPOSTHOCTH
COOBITUH € UCTIOJIb30BaHUEM
rpaduuecKux MeToI0B;
MPUMEHSATD JUIs pellIeHus 3a1a4
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(bOpMyITBI CIIOKEHUS U
YMHOEHUS BEPOSITHOCTEH,
dbopMyITy MOTHON BEPOSTHOCTH,
dbopmyny beprymm,
KOMOMHATOPHBIE (PAKTHI U
(GopMyJIbl; OLIEHUBATh
BEPOSTHOCTH PEATbHBIX COOBITHH;
YMEHHE OIEpPUPOBAThH
MOHATHUSIMU: CITydaiiHas
BEJIMYMHA, paclpeieieHre
BEPOSITHOCTEH, MaTEMaTHUECKOE
O’KHUJaHHe, TUcCTiepcus 1
CTaH/IapTHOE OTKJIOHEHHE
CIIy4ailHOM BeIMYUHBI, QYHKIIUU
pacnpeneneHus U IIoTHOCTU
PaBHOMEPHOTO, IT0KA3aTEIbHOTO
Y HOPMAJIBHOTO PacipeieeHu;
YMEHUE UCIT0JIb30BATh CBOWCTBA
W3YYEHHBIX paclpeeIeHUuN 1Jis
peleHus 3a/1a4; 3HaKOMCTBO C
MOHATHUSIMH: 3aKOH OOJIBLINX
YHCeJl, METO/Ibl BHIOOPOYHBIX
WCCIIEIOBAHUM; YMEHUE
MPUBOIUTH MPUMEPHI IPOSBICHUS
3aKOHa OOJIBIINX YKCEN B
MPUPOJHBIX U OOIIECTBEHHBIX
SBIICHUSX;

— YyMETh CBOOOTHO OTIEPUPOBATH
MNOHATHUSIMH: TOUKA, IIpsiMasi,
IJIOCKOCTh, POCTPAHCTBO,
OTPE30K, JIy4, IIOCKHUM yroJl,
JIByrpaHHbIN YTOJI, TPEXTPaHHbBIN
yroJ, nepecekaromecs,
napasuieJbHbIe U
CKpEILMBAOIINECs MPsIMbIE,
napauieIbHOCTh U
NEPIEeHIUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEH, YyroJl MeXIy
MPSIMBIMU, YTOJI MEX]Ty IPSIMOM U
IJIOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMU; YMEHUE
WCII0JIb30BaTh IIPH PELLIEHUHU
3a]a4 U3y4eHHbIE (PAKTHI U
TEOPEMBI IUNIAHUMETPUN; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB B
OKPYKAIOILIEM MUPE; YMEHUE
OIIEpUPOBATH NOHATHUSIMH:
MHOTOTpaHHUK, CEUEHUE
MHOTOTpaHHUKA, MPABUIHHBIN
MHOTOT'paHHHUK, ITPU3Ma,
nupamuia, purypa u
IIOBEPXHOCTh BpalllEHUs,
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WIMH]P, KOHYC, Tap, cdepa,
pa3BepTKa NOBEPXHOCTH, CEUCHHUS
KOHYCa U IWINHApA,
napaienbHble OCU HITU
OCHOBAHHMIO, CEUEHHE 11apa,
IUIOCKOCTB, Kacatomiasicst chepsl,
IWIMHAPA, KOHYCa; YMEHHE
CTPOHTH CEUCHHE
MHOTOTpaHHHKA, U300pakaTh
MHOTOTPaHHHUKH, (GUTYPHI U
MOBEPXHOCTHU BPALICHHUS, HX
CEUeHMsI, B TOM YHCIIE C
TIOMOIIIBIO AJIEKTPOHHBIX CPECTB;
yYMEHHUE MIPUMEHSTH CBOWCTBA
F€OMETPUYECKUX PUTYp,
CaMOCTOSITENbHO (OPMYIUPOBATH
OTIpeIeNIEHUs] U3y4aeMbIX QUTyYp,
BBIJIBUTATh TUTIOTE3HI O
CBOWCTBAX U IMPHU3HAKAX
F€OMETPUYECKUX QUTyYp,
000CHOBBIBAThH WJIH OTIPOBEPTaTh
UX; YMEHHUE MMPOBOINTH
Kiaccudukanuo Guryp mo
Pa3IUYHBIM NIPH3HAKAM,
BBITIOJTHSATH HEOOXOIMMBIE
JOTIOJTHUTEIIbHBIE TOCTPOCHMUS;
— YyMETh CBOOOTHO OTIEPUPOBATH
HOHATHAMHU: TUIOIMAb (GUTYPHI,
00beM GUryphl, BeTUYMHA yIIia,
paccTosHUE OT TOYKH JI0
IUTOCKOCTH, PAaCCTOSTHHE MEXKTY
HPSMBIMH, PACCTOSIHUE MEXTY
IUTOCKOCTSIMU, TUIOIAIb cepsl,
IUTOIIA (b TIOBEPXHOCTH
IUpaMHUIbI, IPU3MBI, KOHYCA,
HUWINHIIpa, 00beM Ky0a,
IPSMOYTOJIBHOTO
napaJuieenuresa, TMPaMusIbl,
NPU3MBI, HWIMHAPA, KOHYCA,
Iapa; yMeHUe HaX0IUTh
OTHOIIEHHE 00BEMOB MOJOOHBIX
duryp;

— YMeTb CBOOOJHO ONIEpUPOBATh
HOHATUSIMU: JIBI)KEHUE,
napaiesIbHbIi nepeHoc,
CUMMETpPHsI Ha IJIOCKOCTH U B
HPOCTPAHCTBE, OBOPOT,
npeoOpa3oBaHue MOI00US,
noJI00HbIE (GUTYPBI; yMEHHE
pacrio3HaBaTh paBHbIE U
1oJI00HBIE (UTYpPBI, B TOM YHCIIE
B IIPUPOJIE, UCKYCCTBE,
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ApPXUTEKTYpE; YMEHHUE
MCIOJIb30BATh FT€OMETPUUYECKUE
OTHOIIICHHUSI, HAXOIUTh
reOMETPUYECKUE BETUUHHBI
(mmvHA, YroJI, TUIOIIA L, 00HhEM)
TP PEILICHUH 3a/1a4 U3 IPYTuX
y4eOHBIX MPEAMETOB U U3
pEaTbHOM )KU3HH;

— yMeTbh CBOOO/THO OTIEpUPOBATH
MOHSATUSAMHU: MPSIMOYTOIbHAS
cuUcTeMa KOOpAHHAT, BEKTOD,
KOOPJMHATHI TOUKH, KOOPUHATHI
BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEIEHNE BEKTOPA HA YUCIIO,
pazio’keHue BeKTopa no 0asucy,
CKaJIIpHOE TIPOU3BEICHUE,
BEKTOPHOE NIPOU3BEACHHUE, YTOJ
MEXy BEKTOpaMu; yMEHHE
WCIIOJIb30BaTh BEKTOPHBIN U
KOOPJAUHATHBIA METOJ TS
pEIIeHUsI TEOMETPUUYECKUX 3a1a9
Y 3a/1a4 APYTUX y4eOHBIX
MIPEMETOB; OTIEPUPOBATH
MOHATUSIMU: MaTpula 2x2 u 3x3,
OTIpeNeNIUTENb MAaTPHIIBI,
F€OMETPUUYECKUN CMBICIT
OTIpEeeNIUTENS,;

— YMETh MOJIETTUPOBATh peaibHbIe
CUTYaIlUU Ha SI3bIKE MAaTEeMAaTUKH;
COCTaBIIATH BhIpaXKEHUS,
ypaBHEHHs, HEPABEHCTBA U UX
CUCTEMBI IO YCIIOBUIO 331auH,
UCCJIEIOBATh MIOCTPOCHHbBIE
MOJIEJIH C UCIIOJIb30BAHUEM
amnmnapara ajnreopsl,
UHTEPIPETUPOBATH MOTYICHHBII
pe3ynbTaT; CTPOUTH
MaTeMaTHYeCKHUe MOJIEIH C
MOMOIIBIO0 T€OMETPUUECKUX
MOHITHUI U BEJIMYUH, pellaTh
CBSI3aHHBIC C HUMU IPAKTHYECKUE
3a/1a4u; COCTaBJIATh
BEPOSITHOCTHYIO MOJIETb U
WHTEPIPETHPOBATH MOTYICHHBII
pe3ynbTaT; peniaTh NpUKIa HbIE
3a/1a4u CpeCTBaMu
MaTeMaTUYECKOro aHallu3a, B TOM
YHCII€ COUMATBbHO—
HKOHOMHYECKOTO U (PU3UIECKOTO
Xapakrepa;

— yMeHUe BbIOUpaTh MOIXO0 AN
METOJ IJIsl PEeIIeHHUs 3a/]auu;
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IIOHUMAaHHE 3HAYUMOCTHU
MAaTE€MAaTUKU B U3Y4ECHUU
IPUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHHE
pacro3HaBarh IIPOSBIICHUE
3aKOHOB MaT€MaTUKH B
HCKYCCTBE, YMEHUE IIPUBOJUTH
IIPUMEPBI MATEMATUYECKUX
OTKPBITHI POCCUNCKON U
MHPOBOM MaTEMaTUYECKON HAYKU

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CpPE/ICTBA NIOUCKA,
aHaJIN3a U UHTEPIIPETAIIHN
uHpopmanuu, u
WH()OPMAIMOHHBIE TEXHOJIOTUN
JUTSL BBITIOJTHEHUS 33724
npodeccuoHaTbHOM
NesITeNIbHOCTH

B o0siacTn HEeHHOCTH HAYYHOIO
MO3HAHUSL:

—c(hOpMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ u 00111eCTBEHHO
MPaKTUKHA,  OCHOBAaHHOTO  Ha
anore KYJIBTYD,
CIIOCOOCTBYIOLIETO  OCO3HAHUIO
CBOET0 MECTa B MOJHUKYIbTYPHOM
MHpE;

— COBEpUICHCTBOBAHME S3BIKOBOM
U YHUTaTEIbCKOM KYIBTYPHl Kak
CPEICTBA B3aUMOJICHCTBUS MEXKIY
JIOABMH U MTO3HAHUS MHPA;

— OCO3HAHWE LEHHOCTH HAay4YHOU
NEeSITeNIbHOCTH, TOTOBHOCTh
OCYILIECTBIISITh  MPOEKTHYIO U
HCCJIEJIOBATENBCKYIO
JEeSTeNIbHOCTh WHAUBUAYAIBHO U
B IpyIIIIE.

OBiageHne yHUBepPCAJIbHBIMH
Y4eOHbIMH T03HABATEJbHBIMHU
NeHCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

— BIIQJIETh HABBIKAMH TOJTYYCHUS

UHpOpMALlMM U3  HUCTOYHHUKOB
pasHbIX THUIIOB, CaMOCTOSATEIBHO
OCYLIECTBIISATh MOUCK, aHAJU3,
cUCTEeMaTH3alHIo u
MHTEPIIPETALINIO uHpopManuu
pasNMYHBIX  BUAOB U (HopM
IIPEJICTaBIICHHUS;

— CO3aBaTb TCKCTHI B PA3JIMIHBIX
(bopMaTax C YUYCTOM HA3HAYCHUA

UHpOpMaLUun u LEJIEBOU
ayJUTOPHH, BbIOMpas
ONTUMAJIbHYIO bopmy
NpEeCTaBICHUS U BU3yaIN3allnu;

— OLICHUBAaThb  JIOCTOBEPHOCT,

JCTUTUMHOCTD HH(bOpMElI.IPIH, cC

— YMETh OIepUpOBaThH
HOHSITHUSIMU: panuoHaibHas
byHKIMS, IOKa3aTenbHas
¢yHKUMs, creneHHas (QYHKIMS,
Jgorapudmuueckas ¢byHKIMS,
TPUTOHOMETpHUUECKHEe (YHKLHUU,
oOpaTHble  (QYHKIUHU; YyMEHHUE
CTPOUTh TpapuKu H3yYECHHBIX
(GyHKIMIA, UCTIOJIB30BaTh IpaduKu

Npu  WU3yYEHUW TIPOIECCOB |
3aBUCUMOCTEH, IIpU  PELICHUH
3ajady = W3 JIPYrHUX  Y4eOHBIX

MPEIMETOB M 3a7a4 U3 PeabHOU
KU3HH; BBIpAXKATh (GOpMyIaMHu
3aBUCHMOCTH MEXTY
BEIIMYNHAMUY;

- YMETh OTIEPUPOBATH
MOHSATHSIMH: TOXKJIECTBO,
TOXJIECTBEHHOE TIpeoOpa3oBaHueE,
ypaBHEHHUE, HEPaBEHCTBO,
cHCTEMa YpaBHEHHI n
HEPaBEHCTB, PaBHOCHIILHOCTh
ypaBHEHUH, HEPaBEHCTB u
CHCTEM, palMoHalIbHbIC,
HUppaLMOHAJILHBIC,
MOKa3aTeNlbHEIE,
norapuMHuIECcKue,
TPUTOHOMETPUYECKHUE YPABHEHUS,
HEPAaBEHCTBA U CHUCTEMBI; YMETb
peliath ypaBHEHUS, HEPABEHCTBA

CTCIICHHBIC,

u CHCTCMbI C IIOMOIIBIO
pa3jindHbIX MPUCMOB; PpPCIIATb
YpaBHCHUA, HCPAaBCHCTBA n
CHUCTCMBI C IapaMeTpoM;
MMPUMCHATDH YpaBHCHHA,

HEpPaBEHCTBA, WX CHCTEMBI JUIS
pELICHUS] MaTeMaTHYEeCKUX 3aaad
W 3aJa4 U3 pa3lIMuHBbIX OOnacTei
HAaYKH U peabHOM KU3HHU;

— YMeTb CBOOOJHO OTIEpUPOBAThH
TOHSITHSMU: JIBIKEHHE,
napaJuIeIbHBIN IEPEeHOC,
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COOTBETCTBUE  MPAaBOBBIM  H
MOPAJIbHO—ATUYECKUM HOpMaM;

— UCIIOJIb30BATh cpeacTBa
UH(POPMALMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHNA
B peleHnn KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHW3allMOHHBIX  3a7ady ¢
coOroeHrEM TpeOoBaHUi
SPrOHOMHKH, TEXHUKH
0e30I1aCHOCTH, TUTHCHEI,

pecypcocOepekeHusi, MPaBOBbIX U
THYECKHX HOPM, HOPM
nH(popMaIMoOHHOM 06€30MacHOCTH;
— BJIAJIETh HaBBIKAMU
pacrio3HaBaHHS " 3aIUTHI
uHpopmaluy, HHGOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH

CUMMETpPHS Ha TIOCKOCTH U B
IPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHue MOI00US,
no100HbIe (GUTYPBI; YMETh
pacrio3HaBaTh paBHbIC U
noI00HBIE (PUTYPBI, B TOM YHUCIIE
B IIPUPOJIE, UICKYCCTBE,
aApXHUTEKTYypE; YMETh
UCTIOJIb30BaTh T€OMETPUIECKHE
OTHOILIEHHUSI, HAXOIUTh
reOMETPUIECKUE BEIINIHHBI
(mmuHa, yro, miomaas, 00beM)
NIPY PEUICHNH 3a/1a4 U3 IPYTUX
yueOHBIX MPEAMETOB U U3
peaIbHOM )KU3HU

OK 03. ITmanupoBate u
peann30BhIBaTh COOCTBEHHOE
npodeccuoHaibHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIPUHIMATEITHCKYIO
NeSITENbHOCTD B
npodeccuoHanbHOU chepe,
MCIO0JIb30BaTh 3HAHUSA T10
MpaBoOBOM M (PMHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYaIIHIX

B odsacTH JYXOBHO—
HPABCTBCHHOI'0 BOCIIMTAHUA:

— c(hopMUPOBAHHOCTH
HPaBCTBECHHOT'O CO3HaHWUs,
ATHUYECKOTO ITOBEICHHUS,

- CIIOCOOHOCTH OILIEHUBATH
CUTYaIUIO u MPUHUMATH
OCO3HaHHbIE pelieHus,
OpUEHTHUPYSICh Ha  MOpaJbHO—
HPABCTBEHHbIE HOPMBI u
LEHHOCTH;

— OCO3HaHHME JIMYHOTO BKJaja B
MOCTPOCHHUE YCTOWYHBOTO
Oynymiero;

— OTBETCTBEHHOE OTHOIICHHE K
CBOUM  pOJMTENIIM ©  (WJIN)
JPYTUM 4YJIeHaM CEMbH, CO3/IaHUIO
CEMbU Ha OCHOBE OCO3HAHHOTO
NPUHATUSL I[IEHHOCTEW CEMEMHOU
JKU3HHU B  COOTBETCTBHU  C
TpaauuusaMu HapoaoB Poccuu;
OBinageHne yHUBepCAJIbHBIMH
PeryasiTHBHBIMU J1eHCTBUSIMH:
a) cCaMOOpraHM3aIHs:

— CaMOCTOSITEIbHO OCYIIECTBIIATH
MO3HABATENBHYIO JIEATEIbHOCTb,
BBISIBIISITH TMPOOTEMBI, CTaBUTh U
dbopmynupoBath COOCTBEHHBIE
3aauyn = B 0Opa3oBaTenbHOU
NEeSTeNIbHOCTH W JKU3HEHHBIX
CUTYaIusX;

— CaMOCTOSATEIbHO COCTaBJIAThH
IUTAaH ~ pelieHuss TpoOIeMbl ¢
YU4ETOM HMEIOIUXCI PECYPCOB,

- YMETh
INOHATUAMU:
HppaluoHaIbHEIE,
MOKa3aTelIbHbIC,
Jgorapudmuyeckue,
TPUTOHOMETPUUYECKHE YpaBHEHHUs
Y HEPaBEHCTBA, UX CUCTEMBI;

- yYMETh OIepUpPOBATH
HOHATUSIMHU: MHOT'OT'paHHHUK,
CeueHHe MHOTIOIpaHHMKa, KyO,
napaelenumnes, IpU3Ma,
nupamua, ¢urypa U
IIOBEPXHOCTh BpaLLEHHUS,
IWINHAP, KOHYC, Imap, cdepa,
ceueHUss  (QUIypbl  BpalleHHs,
IUIOCKOCTh, Kacarowasicsi cgepsl,

OTIepUpOBaTh
panuoHaIbHbIE,

CTETICHHBIE,

WIMHIPA, KOHyCa,  ILUIOIIAJIh
MOBEPXHOCTH TUPAMH/IBI,
NpU3MBI, KOHYyCa, IIHJIUHJIPA,
wiomans cdepsl, o6beM KyoOa,
IPSIMOYTOJIBHOTO

napajulejenumnena,  MUpaMuIbl,
NpU3MbI, LWIMHIpPA, KOHYCA,
nrapa; yMEHHE  HM300paxkarb

MHOT'OTPpAaHHUKHW U IIOBCPXHOCTU
BpallCHUsA, UX CCYCHHUA OT PYKH, C

IIOMOIIIBIO YCPTECIKHBIX
HHCTPYMCHTOB U 3JICKTPOHHBIX
CpeacTrB; YMCETb PACIIO3HABATbH
CUMMCTPUIO B IIPOCTPAHCTBE;

yYMEThb pacro3HaBaTh MPaBUIIbHbIC
MHOTOI'PaHHHKH;

— YMETb ONIEpUPOBATH
HOHATHUSIMH: NIPSIMOYTOJIbHAS
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COOCTBEHHBIX BO3MOXXHOCTEH H
IIPEANIOYTEHUH;
—  JaBaTb
CUTYaLUsIM;
crocoOCTBOBATh (HOPMHUPOBAHUIO
u IIPOSIBJICHUIO HIMPOKOU
SPYIMIMH B Pa3HBIX 00IaCTIX
3HaHWH, TOCTOSSHHO TIOBBIIIATH
CBOM 00pa3zoBaTeNIbHBIN u
KYJIbTYPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:

OLEHKY  HOBBIM

UCII0JIb30BATh MIPUEMBI
pednexcun TUTSt OIIEHKU
CUTyaluu, BbpIOOpa  BEpPHOTO
pelieHus;

— YMCTb OLCHHUBATb PHUCKU U
CBOCBPEMECHHO IIpUHUMATh

pelieHus 1Mo UX CHIKEHUIO;
B) SMOITMOHAJILHBI ~ HMHTEJUICKT,
MPETOIAr At
c(hopMUPOBAaHHOCTH:

BHYTPEHHEN MOTHBALINH,
BKJIIOYAIONIEH  CTpEMJIEHHE K
JOCTWKEHHUIO LEIU U YCIexy,
ONITHMU3M, HHUIIIATUBHOCTD,
YMEHHE JIeMCTBOBAaTh, UCXOHS W3
CBOHMX BO3MOYKHOCTEMH;

- SMITaTHH, BKJIIOYAIOIICH
CIIOCOOHOCTH MOHUMATh
SMOIIMOHAILHOE COCTOSIHUE
IPYruX, YyYUTBIBaTh €ro Ipu

OCYIICCTBJIICHUHM KOMMYHHKAIUU,
CIIOCOOHOCTh K COYYBCTBHUIKO H
COIICPECIKNBAHUIO,
— COIIMaJIBHBIX
BKIIIOYAKOIIHNX

BBICTPAUBATb OTHOIICHUA C
ApyrumMu JIXOAbMH, 38.60TI/ITBCH,
IMPOABJIATL MHTCPEC U pa3pCllaTh

HAaBBLIKOB,
COCOOHOCTH

CUCTEMa KOOPJMHAT, KOOPIMHATHI
TOYKH, BEKTOP, KOOPIMHATHI
BEKTOpa, CKAJISIPHOE
IIPOU3BEECHUE, YTOI MEXTY
BEKTOpaMH, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOPA HA YUCJIO;
HaXOAMTb C IOMOUIBIO
U3yYEHHBIX (POPMYIT KOOPIUHATHI
CepeIMHbl OTPE3Ka, PACCTOSTHUE
MEX/y IByMSI TOUKaMHU

KOH(JIUKTBI
OK 04. DddexTrBHO FOTOBHOCTb K CaMOpPAa3BUTHIO, | — YMETh OIepUpOBaTh
B3aMMO/ICHCTBOBATh U PabOTAaTh B | CAMOCTOSATEIHHOCTH U | IOHATUSMH: CIIYYalHBIA ONBIT U
KOJIJIEKTUBE U KOMaH/E CaMOOTIPEIETICHUIO; ciy4aitHoe coObITHE,
—OBJIaJICHUE HaBBIKAMH Y4eOHO— | BEpPOSTHOCTH CIIy4aitHOTO
UCCIIEIOBATENbCKOM, MPOEKTHOM U | COOBITHS;  YMETh  BBIYMCIATH

COLIMAJILHOM JIeATEIILHOCTH,
OBjaieHHe YHHBEpPCAJbHBIMH
KOMMYHHKATHBHBIMU
JeCTBUSAMM:

0) coBMeCTHas ACATEIBHOCTD:

— TMOHHMAaTh M HCIIOJIL30BaTh
MPEUMYIIECTBA KOMAHJIHOW |

BEPOSITHOCTh C HCIOJIb30BAHUEM
rpau4ecKux METOJIOB;
OPUMEHATh (OPMYIIBI CIOKEHUS

U YMHOXCEHHUS  BEpOSTHOCTEH,
KOMOHHATOPHBIE (baxTs u
dopMynbl TpU pELIeHUH 3ajad;
OIICHUBATh BEPOSITHOCTU
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WH/IMBUIYaJIbHOM paboOTHI;

— IPUHUMATh LEIM COBMECTHOU
JeSITEIbHOCTH, OPraHU30BbIBATh U
KOOPJIMHUPOBATh JEHCTBUS 10 €€
JOCTUKEHUIO: COCTaBJIATh IUIAH
JICUCTBUM, paCIpPEENsATh POJU C
y4€TOM  MHEHUH  Yy4aCTHUKOB
00CcyXIaTh pe3yabTaThl
COBMECTHOM pabOThI;

— KOOPJAUHUPOBATh U BBINOJIHSATH
paboTy B YCIOBHUSX pPEAbHOTO,

BUPTYaJIbHOTO u
KOMOMHHPOBaAHHOTO
B3aUMOJCUCTBUS;

—  OCYLIECTBJISITH  MO3UTHUBHOE
CTpaTeruuyeckoe IOBEJIEHUE B
pa3IUYHbIX CUTYaIUsIX,
MIPOSIBIIATH TBOPUYECTBO u
BOOOpakeHue, OBITH
MHULAATUBHBIM.

OBjaiecHHe  YHMBEPCAJbHBIMH

PEryjJaTUBHBIMHU IleﬁCTBHHMHZ

T) IpuHsATHE ce0d U JApYrux
JIONEH:

—  IpUHUMATh  MOTHBBI U
apryMeHTbl [JpYyrux JIOJed mpu
aHam3e pe3ynbTaToB
JeSTENbHOCTH;

— MPHU3HABATh CBOE MPABO U MPABO
JIPYTUX JIIOJIeH Ha OIINOKY;

- pa3BUBaThH CIIOCOOHOCTE
MOHUMATh MHP C  TO3UIUHU
JIPYTroro 4eioBeKa

peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CIly4allHBIMU  BEJIUYMHAMU;
YMEHME TPUBOJUTH IIPUMEPHI
OpPOSIBJICHUSI  3aKOHA  OOJBLINX
qrcen B IPUPOTHBIX "
OO0IIECTBEHHEIX SIBJICHUIX;

— yMeTh CBOOOJIHO OIEPUPOBATH
HNOHATUSIMHU: CTENEHb C LEIbIM
[I0Ka3aTeseM, KOPEHb
HaTypaJbHOM CTEIIEHU, CTEIIEHb C
palOHAIILHBIM [I0Ka3aTeleM,
CTEIeHb €  JEUCTBUTEIHLHBIM
(BEIIECTBEHHBIM)  TOKa3aTelieM,
Jorapu@m yucia, CUHYC, KOCHHYC
U TaHTE€HC MIPOU3BOJILHOTO
YHUCIIa;

— yMeTh CBOOOJIHO ONEPUPOBATH
NOHATUSIMH: Tpaduk QyHKIUH,
obOpaTHast (yHKUHSA, KOMIO3UIUS
byHKuMii, nuHeHHas QyHKIMS,
KBaJIpaTUYHas byHKIHS,
cTeneHHass (QYHKIUS C LENbIM
MoKazaresem,
TPUTOHOMETPHUUYECKHE (QYHKIHH,
oOpaTHble TPUTOHOMETPUYECKHE

GyHKIIMM,  TIOKa3aTenbHas W
norapudmMudeckas dbyHKIINN;
yMETh CTPOHTH rpaduku
byHKIHH, BBITIOJTHATh
npeoOpazoBaHus rpaduKoB
byHKIU;

— YMETh HCHOJb30BaTh TpaduKu
byHKIU] TUIst W3yYCHUS
IPOIIECCOB W 3aBHCUMOCTEH TIpu
pelmieHnH  3amad U3 JPYyrux
y4eOHBIX  MPEIMETOB W U3
peanbHOW  KM3HH,  BBIPAXKATh

q)OpMy'J'IaMI/I 3aBUCHUMOCTH MCKIAY
BCINYHNHaAMU,

- CBOOO/THO OIepupoBaTh
HNOHSATHAMH: YETHOCTh (DYHKIIUH,
HEePUOIUYHOCTD ¢byHKIUY,
OTPaHUYEHHOCTh ¢byHKIUY,
MOHOTOHHOCTb ¢byHKIUY,
IKCTPEMYM byHKLHN,
HauOoJiplllee ¥ HaMMEHbIIIEe
3Ha4YeHUs byHKIMH Ha

POMEXYTKE; YMETh IMPOBOJUTH
ucclieoBanne (PyHKINU;

— yMeTh HCIIOJIb30BaTh CBOMCTBA
u  rpapuku  QyHKIMHA IS
peleHysl ypaBHEHUH, HEpaBEHCTB
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M 3amad ¢ IapaMerpamu;
nu300paxaTb Ha KOOpPJIMHATHOM
IIJIOCKOCTH MHOXKECTBA PELICHUI

YpaBHEHUM, HEPABEHCTB M UX

CUCTEM
OK 05. OcymiectBiiATh ycTHYlo U | B o0JilacTH ~ 3CTeTHY€ECKOTo | — YMETh OTIePUPOBATH
MUCbMEHHYIO KOMMYHHUKAIIUIO HA | BOCIIATAHMS : MOHSTUSMU: cpenHee
roCy/lapCTBEHHOM $I3bIKE — D3CTETUYECKOE OTHOLIEHHE K | apu(pMETHUECKOE, MeuaHa,
Poccuiickoit ®eaeparuu ¢ MUPY, BKJIIOYAs JCTETHKY ObITa, | HAMOOJbIIEE W  HAaUMEHbIIEE
y4eTOM 0COOEHHOCTEH HAy4HOTO u TEXHUYECKOTO | 3HAUCHUS, pa3Mmax, JUCIepCHs,
COIIMAIIBHOTO M KYJBTYPHOTO TBOPUECTBA, CIOPTa, TpyZAa U | CTaHAAPTHOE OTKJIOHEHHE
KOHTEKCTa 00111€CTBEHHBIX OTHOIIIEHUH; YHCIIOBOTO  Habopa;  yMEHHe
— CHOCOOHOCTH BOCIPUHUMATH | U3BJIEKaTh,  WHTEPIPETHPOBATH
pa3NuyHble  BHUJIBI  MCKYCCTBA, | HHQOPMAIIMIO, TPEACTABICHHYIO
TpPaJAWIIMU ¥ TBOPYECTBO CBOETO U | B TaONMWIAaX, Ha JguarpaMmmax,
IpYyruX  HApOJOB,  ONIyIIaTh | rpaduKax, OTpaXaroIlyro
SMOIIMOHAIBHOE BO3JCICTBHUE | CBOMCTBA pEAIbHBIX MPOLIECCOB U
HCKYCCTBA; SIBJICHU; MIPEICTABIISITh
— yOeXJEeHHOCTh B 3HAYUMOCTH | HHPOPMAIIUIO c MTOMOIIBIO
IS JIMYHOCTH W oOmiectBa | TabmuI] u Jarpamu;
OTEUECTBEHHOTO U  MHPOBOTO | UCCIIENOBATh CTATUCTUYECKHE
HCKYCCTBA, STHUYECKUX | JaHHBIE, B TOM  4YHCIE€ C
KYJIbTYPHBIX TpagUITUi U | IPUMEHEHHEM rpaduIecKux
HapOJHOTO TBOPYECTBA; METOJI0B u ANEKTPOHHBIX

— FOTOBHOCTb K CaMOBBIPQ)XXEHUIO | CPE/ICTB;
B pa3HbIX BHUAAX MCKYCCTBA, | — YMETh OTIepUpOBaThH
CTpeMJICHHE TpPOSBIATh KauecTBa | MOHATUSIMM:  TOYKa,  IpsMad,
TBOPUYECKOH JINYHOCTH; MJI0CKOCT, POCTPAHCTBO,
Osnanenue YHUBEPCAJIbHBIMU | IBYTPaHHbBIN yrod,
KOMMYHUKATUBHBIMU CKpeIlHBaoIInecs npsiMbIeE,
NEHUCTBUSMU: NapauieIbHOCTh u
a) oO1eHue: NEPIEeHIUKYISIPHOCTD MPSAMBIX U

— OCYUIECTBJIATh KOMMYHUKALIUU
BO Bcex chepax )KHU3HU;
— pacro3HaBaTh HeBepOaJIbHBIC

IJIOCKOCTEH, yroi MEeXIy
MPSIMBIMU, YTOJI MEKY MPSMOM U
IJIOCKOCTBIO, yroi MEeXIy

cpeacTtBa OOIIEHUS, IOHUMATh | IUIOCKOCTSAMH, pAacCTOSHUE OT
3HaYeHHWE COLMAIBHBIX 3HAKOB, | TOUKU JI0 IUNIOCKOCTH, PACCTOSHHE
pacro3HaBaTtb NPEANOCHIIKY | MEXAY TNPSAMBIMH, PACCTOSHUE
KOHQUIMKTHBIX ~ CUTyallUH U | MEXJIY IUNIOCKOCTSAMU;
cMsryaTh KOH(JIUKTBI; — yMeTb HCINOJB30BaTh IpHU
— Pa3BEpPHYTO U JIOTUYHO M3JIaraTh | peIIeHUH  3a7ad  U3y4YEeHHBIE
CBOIO TOUKY 3peHus C | akThl U TEOpPEMBI IUIAHUMETPUH;
MCII0JIb30BAHUEM SA3BIKOBBIX | YMEHHE  OILICHMBAaTh  pa3Mephl
CpeICTB 00BEKTOB OKPYXKAIOILEro MUpa
OK 06. IIposiBIATH IpaXJIaHCKO- | — OCO3HaHHE OOY4YalOUIMMMCA | — YMETh ONIEpHpPOBAaTh
MaTPUOTUYECKYIO MTO3ULINIO, poccuiicKon IPaXXIAHCKON | MOHATHSMMU: NPSAMOYTOJIbHAs
JEMOHCTPUPOBATh OCO3HAHHOE UJCHTUYHOCTH; CUCTEMa KOOPANHAT, KOOPIUHATBI

IIOBCICHHUEC Ha OCHOBC
TpaAUIIUOHHBIX pOCCPIfICKPIX
AYXOBHO-HPABCTBCHHBIX
HCHHOCTCﬁ, B TOM 4HUCJIC C
Y4€TOM I'apMOHH3aIIUN

— HCJICHAIIPABJIICHHOC Pa3BUTUC
BHYTpeHHeﬁ IIO3UIIMHN JTUYHOCTH

Ha OCHOBE JYXOBHO—
HPABCTBEHHBIX LIEHHOCTEN
HapoJI0B Poccuiickoi

TOYKH, BEKTOP, KOOPIMHATHI
BEKTOpa, CKaJISIPHOE
IIPOU3BENECHUE, YTOI MEXTY
BEKTOpaMH, CyMMa BEKTOPOB,
IIPOU3BENECHNE BEKTOPA HA YHCIIO;
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MEKHALIMOHAJIbHBIX U
MEKPEIUTHO3HBIX OTHOLICHUH,
IIPUMEHATH CTAHIAPTHI
AHTUKOPPYILIUOHHOTO
IIOBEJICHUS;

®denepanny, HUCTOPUYECKUX U
HAIMOHAbHO—KYIbTYPHBIX
TpaauLui, ¢dopmupoBanue
CHCTEMBl 3HAYMMBIX IEHHOCTHO—
CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYIIIUOHHOTO
MHUPOBO33pEHHUs, MPABOCO3HAHMUS,
JKOJIOTHYECKOU KYyJIBbTYPBI,
CIIOCOOHOCTH CTaBUTb LEIU U
CTPOWTH )KU3HEHHBIC TUIAHBI;

B 4acTu IpakIaHCKOI0
BOCIIMTAHUS:

- OCO3HAHHE CBOMX
KOHCTUTYIIMOHHBIX IpaB u

00s13aHHOCTEH, YBa)KEHHE 3aKOHA
U TIPABOTIOPSI/IKA,;

— HpI/IHSITI/Ie TpaI[I/IIII/IOHHI)IX
HallMOHAJIbHBbIX,
00II1eYETTOBEYECKUX
FYMaHI/ICTI/I‘-IeCKI/IX 158
)IeMOKpaTquCKHX HGHHOCTCI\/’I;

— TOTOBHOCTH HpOTI/IBOCTOﬂTB
HJIE0JIOTHH IKCTPEMH3MA,
HAI[MOHAJIN3Ma, KkceHooouwu,
JTUCKPUMHHAIIMH 110 COIIMATLHBIM,
PETUTHO3HBIM, PacoBbIM,

HAITMOHAJIBHBIM ITPH3HAKAM;

— FOTOBHOCTh BECTH COBMECTHYIO
JIEATENHHOCTD B HWHTEepecax
IPaXKIAHCKOTO o011ecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B
00111e00pa3oBaTEeIIbHON
OpraHu3aIuu u JIETCKO—
IOHOIIICCKMX OpTaHH3aIlHsiX;

— YMEHHE B3aMMOJICHCTBOBATH C
COLIMAIBHBIMA ~HMHCTUTYTAMH B
COOTBETCTBUU C UX QYHKIUSAMH U
Ha3HAYEHHEM;

— FOTOBHOCTh K TYMaHUTApHOW M
BOJIOHTEPCKOM J€ATEIbHOCTH;
HaTPUOTHYECKOIO BOCITUTAHUS:

- c(OpPMHPOBAHHOCTh
pPOCCUICKOHN IPa’KIaHCKOU
UJIEHTUYHOCTH, NaTpUOTU3MA,

YBAKXEHUS K CBOEMY Hapony,
YyBCTBa OTBETCTBEHHOCTH IE€pe.
PonunoOM, ropaocTu 3a cBOM Kpaw,
cBo0 PonauHy, cBOM A3BIK U
KYJBTYpPY, MPOLIJIOE U HACTOSIIEE

MHOTOHAIIMOHAILHOTO HapoJa
Poccuu;
— ICHHOCTHOE OTHOIICHHE K

HaXOJMTb C IOMOUIBIO
U3yYEHHBIX (POPMYIT KOOPIUHATHI
CepearHbl OTPE3Ka, PACCTOSHUE
MEXy IByMSI TOUKAMH;

—yMETb BBIOMPATh MOIXOISAIHHA
W3YYEHHBIN METOJ JUIsl pelieHUs
3a/1a4M, paco3HaBaTh
MaTeMaTH4ecKue (aKkThl U
MaTeMaTH4YeCKUE MOJIETH B
IPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMEHUE
MPUBOJUTH PUMEPHI
MaTEeMaTHYECKUX OTKPBITUI
POCCUICKON N MUPOBOM
MaTE€MaTHYECKOW HAyKU.

— YMETh OTIepUpOBaTh
MOHATUSAMHU: CIydalHBIA OIBIT U
cly4aiiHOe coObITHE,
BEpPOSITHOCTh CIIy4aitHOTO
COOBITHS;  YMETb  BBIYMCIATH
BEPOSITHOCTh C HCIOJIb30BAHUEM
rpaduIecKux METO/IOB;

NPUMEHSTh (HOPMYJIBI CIOKEHUS
U  YMHOXEHHS  BEPOSTHOCTEH,
KOMOWHATOPHBIC (hakTbI u
dbopMynbl MpU pEIIeHUH 3a]ady;
OIICHUBATh BEPOSTHOCTH
peasbHbIX COOBITUH; 3HAKOMCTBO
CO CIy4YalHBIMU BEJIMYMHAMU;
YMEHHE NPUBOJUTH IPUMEPHI
NPOSIBIICHUSI 3aKOHA  OOJBIIMX
yucell B IPUPOTHBIX u
OOIIECTBEHHBIX SBJICHUSAX
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rocyJapCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY U MPUPOJTHOMY
HaCJIEUIO, MaMSATHUKAM,
TpaguuusM  HapoaoB  Poccuwu,
JnocTkeHussM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHIX
U TPYZE;

— uaennas yOeXKICHHOCT,
FOTOBHOCTh K  CIYXEHUIO U
3aIHTe OredyecTBa,
OTBETCTBEHHOCTbH 3a €ro CyAb0Y;
OCBOCHHBIE oOyuaroumMucs
MEXKIPEIMETHBIC  TOHATHS U
YHUBEPCAJIbHBIE yueOHbIe
JENUCTBUS (perynsITHBHBIC,
MO3HABaTEeIIbHEIE,
KOMMYHHUKaTHBHBIE);

— CIIOCOOHOCTH 1704
WCTIOTb30BAHMS B
MO3HABATEILHOM M COIMAJIHOM
MPaKTHKE, TOTOBHOCTH K
CaMOCTOSITEIHbHOMY
TJIAHUPOBAHUIO "
OCYIIIECTBIICHUIO yueOHOH
NEeSITeNIbHOCTH, OpraHu3alu
y4eOHOTO  COTpPYOHUYECTBA  C
Nearorn4eckKuMu  paboTHUKAMU
U CBEPCTHUKAaMHU, K YYacTHUIO B
MOCTPOCHUU WHAUBUYaTbHOMN
00pa30BaTeIbHOM TPAECKTOPUU;

— OBJIaJICHHE HaBbIKaMU y4eOHO—
HCCIIEI0OBATENBCKOM, MPOEKTHOM 1
COILIMAJILHOM NI TEIbHOCTH

OK 07. ConelicTBOBaThL
COXPAaHEHHUIO OKpYXaloIIeH
Cpelbl, pecypcocOepekeHUIo,
MIPUMEHSTH 3HAHUS 00
W3MEHEHUHU KIIUMaTa, IPUHIIMIIBI
OepeXIIMBOr0 IPOU3BO/ICTBA,

3¢ HEeKTUBHO IEHCTBOBATH B
Ype3BhIYANHBIX CHUTYaLUSIX

— He TIpUHMMATh JeHcTBHS,
IPUHOCALINE Bpell OKpyXKarolen
cpeze;

- yYMETh IIPOrHO3UPOBATh
HeOJIaronpusTHbIE
9KOJIOTUYECKUE
IpeANnpUHUMAEMBbIX
IpeaoTBpaLaTh UX;
— pacUIUPUTH OTBIT JIEATETLHOCTH
9KOJIOTMYECKON HAIPaBIEHHOCTH;
— pa3pabaTbIBaTh IUIAH pEIICHUS
npobjaemMbl € y4eToM aHallu3a
UMEIOIUXCA  MaTepUAbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYILIECTBIISATh
1eJIeHanpaBIeHHbINH MIOMCK
nepeHoca CpeicTB U CIOcCoOOB
JeicTBUsL B MPO(ecCHOHAIBHYIO

Cpeay;

MOCHECTBUSA
JIeHCTBUH,

— YMETh OTIepUpOBaThH
MOHITHSIMHU: byHKLHA,
HEenpephIBHAS GbyHKIHS,
Npou3BOJHAs,  MHepBooOpa3Has,
OTIPEICNICHHBI HWHTETrpai;, YMETb
HAXOJWTh MIPOU3BOIHBIC
AJIEMEHTaPHBIX byHKIMIA,
UCIIOJIB3YS CIIPaBOYHBIE
MaTepuasbl;  UCCIEN0BaTh B
OpOCTEHIIMX CclydasX (QYHKIHUN
Ha MOHOTOHHOCTb, HAaXOJUTh
HauOoJIbIINE M  HaMMEHBIINE
3HaYeHus (yHKUMUH; CTPOUTH
rpaduxu MHOTOYJIEHOB c
HCII0JIb30BAHUEM amnmapara
MaTEMaTH4ECKOIO aHaJIN3a;

IPUMEHSTh IPOU3BOJIHYIO IPH
pellleHnN 3aJad Ha JABWKEHUE;
peuathb PaKTUKO—
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— YMCTb INCPCHOCHUTL 3HAHHA B | OPUCHTUPOBAHHLIC 3aga4u Ha

II03HABATEIIbHYIO U | HauOoJbpIIME W HAUMEHbIINE
IIPAKTHYECKYIO o0nacT | 3HAUCHUs, HA HAXOXJICHUE ITyTH,
KU3HEACIATECIBHOCTH; CKOPOCTH U YCKOPEHHUS;

— IpemIararb HOBBIE IPOEKTHI, | — YMETh OIIEpUPOBATH
OLEHUBATh MWJEU C [O3ULUU | HOHATHUIMMU: JBIKEHUE B
HOBU3HBI, OPUTMHAIBHOCTH, | IPOCTPAHCTBE, oJ00HbIE
IIPaKTUYECKON 3HAYUMOCTH; burypst B IIPOCTPAHCTBE;
— JlaBaTb  OLIEHKY  HOBBIM | HCIOJIb30BaTh OTHOILICHHE

CUTYyalUsIM, BHOCUTb KOPPEKTUBBI | IUIOUIaIed  TOBEPXHOCTEH U
B JIeATENBHOCTh,  OLEHUBATH | 00BEMOB TMOAOOHBIX (uUryp mpu
COOTBETCTBHUE PE3YJIbTATOB 1IEJIIM | PELLIEHUU 33/1a4;

— YMETh BBIYUCIISATh
reOMETPUYECKHE BEJIMYHHBI
(nmuHa, yroj, IJIOMIAaL, 00BEM,
IJIOIAIb MIOBEPXHOCTH),
UCIOJIb3YSI M3YYEHHbIE (OPMYJIBI
Y METO/IbI

I[IK 1.3. BecT y4eTHO-OTYETHYIO JAOKYMEHTAIMIO IO TEXHUYECKOMY OOCITY)KMBAHHUIO M PEMOHTY
MO AbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MAallIMH U 000PYI0BaHUSI.

[IK 2.4. PaccunThiBaTh TEXHUKO-3KOHOMUYECKHE MTOKA3ATEIN MPU IKCIUTYyaTallMU 110 TbEMHO-
TPAHCIIOPTHBIX, CTPOUTENNBHBIX, JIOPOXKHBIX MAIIIUH U 000PYJOBaHUS.

B pesynbrare ocBOoeHHS MporpaMMbl Y4eOHOTO TpeaMeTa OOydJaroIHuics T0DKeH GOpMHUpPOBATH
CIIeNyIOIIMe JUYHOCTHBIE pe3yabTathl (nanee — JIP):

JIP.2 TIposBISIIOIINI aKTUBHYIO TPAXKAAHCKYIO MO3UIMIO, JEMOHCTPUPYIOIIUNA MTPUBEPKEHHOCTh
MPUHIIATIAM YECTHOCTH, TOPSAOYHOCTH, OTKPBITOCTH, DKOHOMHYECKH AKTHUBHBIA M YYaCTBYIOIIUN B
CTYJICHYECKOM WU TEPPUTOPHATHHOM CaMOYIPABICHUH, B TOM YHCJE Ha YCJIOBHUAX JTOOPOBOJIHYECTRBA,
MPOAYKTUBHO B3aWMO/ICHCTBYIOIINI U yJaCTBYIOIIUN B IEATEILHOCTH OOIIECTBEHHBIX OpPraHU3aIuil.

JIP.4 TIposBIsArOMIMA 1 JEMOHCTPUPYIOIIMN yBaKEHUE K JIFOASIM TPyJa, OCO3HAIONIUN IIEHHOCTh
cobctBeHHoro Tpyma. Crpemsmuiici K (GOPMHPOBAHMIO B CETEBOM cpefe JIMYHOCTHO U
poheCCHOHAITBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIIeaay.

JIP.23 Tlonydenne o0ydaromuMuCsI BO3MOXXHOCTH CAaMOPACKPBITHS U cCaMOpeaTu3aIiis JIMYHOCTH.

JIP.30 OcymecTBisSIOMUNA TIOUCK H  HUCIOJb30BaHUE HH(POpPMAlMKA, HEOOXOIUMON IS
3¢ (HEKTUBHOTO BBIMOJHEHUS Pa3IMYHBIX 33124, MPOPECCUOHATBPHOTO W JIMYHOCTHOTO Pa3BUTHL.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA
2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOMH padoThI

Bua yueOHo# paGoThl

O0BEéM B yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMbl YUeOHOT0 npeaMeTa 340
B TOM YHCJIE:
OCHOBHOE coJIep:KaHue 253
B TOM YHCJIE:
JIEKITUH, YPOKH 169
MIPaKTUYECKHUE 3aHITH 84
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IePKAHUE 24
B TOM YHCJIE:
TEOPETHYECKOE 00yUeHHUE 24
MIPAKTUICCKHUEC 3aHITHS
CamocrosiTesibHasi pa6oTa o0yuauierocsi (Bcero) 57
B TOM YHCJIE:
CocraBneHne CIpaBOYHOTO MaTepHraia 57
IIpoMe:kyTOUHasI aTTECTALMSA 30

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

Ilpomesccymounan ammecmavusn 6 popme 3x3amena (11 cemecmp)
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2.2. TemaTnueckuii ni1an u copep:xxanue yueonoro npeamera OYIL.07 MATEMATHUKA

1 2 3 4
dopmupyemslie
KOMIETEeHINH
Coaepikanue yueOHOro MaTepuasa, NpaKTHYeCKue 3aHATHS, O0bem (OK) u
HaumeHoBaHue pa3ie/ioB U TeM
caMocTosiTe/IbHAasi paboTa 00y4yarommXxcst yacoB JINYHOCTHbIE
pe3y/IbTaThl
(JIP)
Pasznea 1. IloBTOpeHne kypca MareMaTHKH OCHOBHOM HIKOJIBI 18
Tema 1.1. Llens u 3agaun Coaep:kanue yueOHOro MaTepuajia
MaTeMaTHKU IIPU OCBOCHUU OzHakomiieHHe oOyyarouuxcs ¢ popMamMu TEKyIIed M MPOMEXYTOUHOM aTTecTalluu,
CHELHMaIbHOCTH. OCHOBHOW W JIOTIOJHHUTEIIPHOW JIMTEPATypoOd MO KypCy AMCIHUIUIMHBI U TPOBEICHUE 5 TP 2.4.93.30
MHCTPYKTaXka 10 TEXHUKE OE30MacHOCTH. T
MaremMartrka B HayKe, TEXHHKE U IPAKTUYECKOM AesaTesbHOCTH. Llenu u 3agaun
M3y4YEHUs] MaTeMaTHKU Ipu ocBoeHMM crienpanbHocTen CII0.
Tema 1.2. Yucna u apudmernyeckue | Coaep:kaHue yuedOHOTo MaTepuasia
ONepaly HaJl HUMH. JleicTBUS HaJ MOJIOKUTEIBHBIMU M OTPUIATEIFHBIMU YHCIaMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMU  ApoOsiMu.  JIelcTBUS cO  cTeneHsMH, (QOpMYJIbI  COKPAIEHHOTO 2 JIP 2,4,23,30
YMHO>KeHUs. BeipaxkeHus 1 mpeoOpa3oBaHusl.
Tema 1.3. 'eomerpus Ha ruiockoctu. | [IpodeccuoHaIbHO—OPHEHTHPOBAHHOE COIEPKAHUE
Bunel minockux Guryp v ux miomais. 2
[IpakTUKO-OpUEHTUPOBAHHBIE 33a4l B KypCce T€OMETPUHU Ha IJIIOCKOCTH. 1P 2,4,23,30
Tema 1.4. [IpoueHTHbIE Conep:xaHue y4e0OHOIro MmaTepuaja 2
BBIUHUCIICHUS. [IpocThie MPOIIEHTHI, pa3HbIe CIIOCOOBI X BhIUUCICHUSA. CII0KHBIC TTPOIICHTHI. JIP 2,4,23,30
Tema 1.5. [Ipaktuueckoe 3aHsATHE Conepxanue yueOHOro Marepuasia 2
Nel «YHucna u BEIUUCICHUS. [Ipaktrueckoe 3ausaTue Nel mo Teme «Hucna v BEIMUCICHUS. JIP 2,4,23,30
Tema 1.6. YpaBHeHuUs u Conepxanue yueOHOro Marepuasia
HEpaBEHCTBA. JluneiiHble, KBagpaTHbIE, APOOHO-IIMHEHHBIE ypaBHEHUS U HepaBeHCTBA. CrIOCcOObI 5
pElIeHUs] CUCTEM JIMHENHBIX ypaBHeHUM. [lonaTus: matpuia 2x2 u 3x3, onpeaenurens JIP 2,4,23,30
matpulbl. Meron ['aycca. CucteMbl HeMMHEMHBIX YpaBHEHU. CHCTEMBl HEPABEHCTB.
Tema 1.7. Cucremsl ypaBHeHUI U | BxoaHO# KOHTpoJb. Beiuncienus u npeoOpazoBaHus. Y paBHEHHs U HEPaBEHCTBA. 5 JIP 2.4.23.30
423,

HCPABCHCTB.

FCOMeTpI/ISI Ha IIJIOCKOCTH.
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1 2 3 4
CamocrosiTesbHast padora Nel 4 TIP 2.4.23 30
42,

CocraBiieHM€e CIPaBOYHOI0 MaTepuaa 1o teme «4ucmia u BbIYMCICHUSD)

Pa3nes 2.1Ipsivble ¥ IVIOCKOCTH B POCTPAHCTBE 18

Tema 2.1. OCHOBHbIE OHATUS Coaep:kanue yueOHOro MaTepuajia

CTEpEOMETPUHU. [Ipenmer crepeomeTpun. OCHOBHBIE MOHATHS (TOUKA, IPsIMasi, JIOCKOCTH,
npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. Ilepecekaromuecs, 5 OK 04
NapajuIeIbHbIE U CKpeIMUBarouecs npsamele. IIlpu3Hak u CBOMCTBO CKPEIIMBAIOIIUXCS JIP 2,4,23,30
npsMbIX. Pacnionoxenue npsmMeIx U miaockocteid. OCHOBHbBIE MPOCTPAHCTBEHHbBIE
(burypsl.

Tema 2.2. [TapannensHocTs npsamblX, | Coaep:kaHue yueOHOTo MaTepuasa

MPAMOU U TIIOCKOCTH, TIJIOCKOCTEM. [TapannensHbie psiMast U TwIockocTh. Onpenenenue. [Ipusnak. CoiicTBa (¢
nokazarenbcTBoM). [Tapamnensubie iockoctu. Onpenenenue. [Ipuznak. CroticTa (¢ 2
JI0Ka3aTeNIbcTBOM). TeTpadip u ero aneMeHThl. [lapanienenunen u ero 3J€MEHTHI. JIP 2,4,23,30
CBoiicTBa NPOTUBOIIOJIOXKHBIX IPaHEeN M TuaroHaien napauienenumnena. [loctpoenune
ceueHuil. Pemrenue 3agauy.

Tema 2.3. [IpakTuueckoe 3ansaTre IIpodeccnonaIbHO—OPUEHTHPOBAHHOE COAEPKAHUE

No2 «[TapamienbHOCTh MPSMBIX U [Ipaktrueckoe 3ansTrue Ne2 mo teme «IlapamienbHOCTD MPSAMBIX U TIFIOCKOCTEH». 2 JIP 2,4,23,30

IIJIOCKOCTEN».

Tema 2.4. [lepneHaANKyIAPHOCTD Conep:xanue y4eOHOro marepuaJja

MPSIMBIX, IPSMOU U TIIIOCKOCTH, [lepnennukynapusie mnpsmble. [lapamienbHble mnpsiMble, TNEPHEHAUKYISIPHBIE K

IIOCKOCTEH. MJI0CKOCTH. [Ipu3HaK NepneHauKyIIpHOCTH MPSAMOW M IIOCKOCTH. JloKazaTenbCTBO.
[lepnennukynap u  HawioHHas. [lepnengukynspueie minockoctd.  [IpusHak 2
MEPIECHIUKYJISIPHOCTH TIOCKOCTel. Jloka3arenbcTBO. PaccTosiHusi B MpPOCTpaHCTBE. 7P 2,4,23,30
Teopema o Tpex mnepneHaukynspax. Jloka3areabCTBO. YTol MEXIy NpSIMOH H
IUIOCKOCTBIO. YTOI MEX]Ty MIOCKOCTSAMHU.

Tema 2.5. [TapannenbHbie, Conepxanue yueOHOro Marepuasia

MePIEeHIUKYIIPHBIE, AxcuoMsbl crepeoMeTpud. [lepneHaukyaspHOCTb NPSIMON U TIOCKOCTH, 2 P 2.4.93.30

CKpEIUBAIOIIMNECS TIPSIMBbIE. NapajyieIbHOCTh JABYX NPSMBIX, NEPHIEHANKYISIPHBIX MIJIOCKOCTH, TUTT
NEPHEHANKYISIPHOCTD MIOCKOCTEM.

Tema 2.6. [IpakTrueckoe 3aHsATHE Coaepikanue yueOHOro MaTepuajia 5 JIP 2.4.23.30

No3 «Yron Mexay npsMbIMU». [Tpaktnueckoe 3anatue Ne3 1o TeMe «YT0oJI MEeXIY IPSIMBIMUY. P

Tema 2.7. Pemienue 3agau. Ilpsameie | Copep:kaHue yueOHOI0 MaTepuaia 2 JIP 2,4,23,30
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1 2 3 4
U IUIOCKOCTH B IIPOCTPAHCTBE. Pacrnionoxxenue npsAMbIX U III0CKOCTEN B MpocTpaHcTBe. [lepneHaukynaspHOCTb U
NapajuIeIbHOCTb NPSAMBIX U IJI0cKocTel. CKpelyBaouuecs npsiMble.
CamocroniTesbHasi padora Ne?2 4 TP 2.4.23.30
CocraBieHHe cIpaBOYHOro Marepuana 1o teme «CrepeoMeTpus» >
Pazjnen 3. KoopauHaTsl 4 BEKTOPBI 16
Tema 3.1. lekapToBsl koopauHaTsl B | Coep:kaHue y4eOHOr0o MaTepuasa
IIPOCTPAHCTBE. JlexapToBBI KOOpAMHATHI B MPOCTpaHcTBeE. [IpocTeiimue 3anaun B KOOpAMHATAX. 2 TP 2.4.23 30
PaccrosiHre Mexy 1ByMsl TOYKaMH, KOOPAMHATBI CEPEIMHBI OTPE3KA. CTT
Tema 3.2. Bexrops! B ipoctpancTBe. | Conep:kaHue yueOHOTo MaTepuasa
VYron Mexay BEKTOpaMH. BexTtopsl B npoctpancTBe. ClokeHUE U BHIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha yncino. Kommnanapusie Bektopsl. CkansipHOe Ipou3BeeHIE BEKTOpOB. Pasnoxenue
BEKTOpa 110 TPEeM HEKOMIUIaHapHbIM BekTopaM. KoopanHaThl BEKTOpa, CKalipHOE 2 P 2.4.23.30
IIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YIOJI MEXAY BEKTOPAMHU, YTOJI MEXKIY >
MPSIMOM U TIOCKOCTBIO, YTOJI MEKY TUIOCKOCTSIMU. Y paBHEHHUE MIIOCKOCTH.
['eomeTpryeckuil CMBICIT ONIPEENIUTEN 2X2.
Tema 3.3. [IpakTuueckoe 3ansaTre Conep:xanue y4eOHOro marepuaja 2
Nod «IIpousBeieHrE BEKTOPOBY. [Tpaktuueckoe 3austue Ned o teme «IIpousBeeHne BEKTOPOBY. JIP 2,4,23,30
Tema 3.4. [IpakTuko- Conep:xanue y4yeOHOro marepuaja
OPUEHTHUPOBAHHBIC 33]]a4U Ha KoopnnnaTtHas minockocTs. Beruucinenne paccToOsHUN U TIJIOMIAIe Ha TIIIOCKOCTH. 2 P 2.4.23.30
KOOPJIMHATHOM MJIOCKOCTH. KonnyecTBeHHBIE pacyeThl. >
Tema 3.5. Pemienue 3anau. Conep:xaHue y4ye0OHOro MmaTepuasa
Koopaunats! 1 BEKTOpHI. JlexapToBbI KOOPAMHATHI B POCTpaHCTBE. BekTopsl B mpocTpancTse. ClokKeHue u
BBIYMTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha ynciio. KomIiaHapHbIle BEKTOPBI.
CkansipHO€ pou3BeIEHUE BEKTOPOB. Pa3iioxkenue BeKTopa no TpeM HEKOMILIAHAPHBIM 2
BekTopaM. [Ipocrelimue 3agaun B koopauHatax. KoopauHarsl BEKTOpa, pacCTOSHUE JIP 2,4,23,30
MEXy TOUKaMHU, KOOPJIMHATHI CEPEIUHBI OTPE3Ka, CKAISIPHOE MPOU3BE/IEHUE BEKTOPOB
B KOOPAMHATAX, YTOJI MEX/1y BEKTOPaMH, YIOJl MEXAY MPSAMOM U INIOCKOCTBIO, YTOJl
MEXY MIIOCKOCTSIMU.
Tema 3.6. [IpakTnueckoe 3aHsaTHE IIpodeccHoHATLHO—OPHEHTHPOBAHHOE COJEPKAHUE 2
Ne5 «KoopauHaThl U BEKTOPBI». [Tpaktuyeckoe 3ansTHe Neb no Teme «KoopanHATBI M BEKTOPBIY. JIP 2,4,23,30
CamocrosiTe1bHast padoTta Ne3 4 JIP 2.4.23.30
CocraBiieHH€e ClIPaBOYHOr0 MaTepuaiia no reme « KoopauHaTsl 1 BEKTOPBI». >
Pa3nes 4. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckue GyHKIUH 30
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Tema 4.1. Tpuronomerpuyeckue Coaepikanue yueOHOro MaTepuajia
(GyHKIMU TPOU3BOJIBHOTO YA, Pagnannas u rpagycHas mepa yria. [IoBopoT TOukHM BOKpYr Haudajga KOOpJUHAT.
qucia. Omnpenenenre cUHyca, KOCHHYca, TAHM€HCA U KOTAHIE€HCAa. 3HAKH CHHYCa, KOCHHYCA, JIP 2,4,23,30
TAHI'€HCAa M KOTAHI€HCa IO YETBEPTSIM. 3aBUCUMOCTb MEXJy CHUHYCOM, KOCHHYCOM,
TAHI'€HCOM M KOTAaHI'€HCOM OJIHOTO UM TOTO K€ YIJia.
Tema 4.2. OcHOBHbIE Coaep:xkanue yueOHOro MaTepuajia
TPUTOHOMETPUYECKHUE TOKIECTBA. Tpuronomerpuueckue ToxzaecTsa. CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB OH -
o.. @opMysbl IPUBEACHHUS. JIP 2,4,23,30
Tema 4.3. Cunyc, kocunyc, tanresc | Coaep:kanue yueOHOro MaTepuajia
CYMMBI M pa3HOCTH JIBYX YIJIOB. Cymma u pasHocTh cuHycoB. Cymma M pa3HOCTh KOCHHYCOB. CHHYC W KOCHHYC
nBoitHoro  yria. ®opMynbsl  mojoBUHHOro  yria. IIpeoOpazoBanHuss  CyMMBbI
TPUTOHOMETPUUECKUX (QYHKIMM B MPOU3BEAECHUE U MPOU3BENEHUS B CYMMY. JIP 2,4,23,30
BripakeHue TpUroHoMeTpu4eckuX QyHKUUN yepe3 TaHT€HC MOJIOBUHHOTO apryMEeHTa.
[IpeoOpazoBaHus TPOCTEUITUX TPUTOHOMETPUICCKUX BBIPAYKCHU.
Tema 4.4. [IpakTuueckoe 3aHsaTre Conep:xaHnue y4eOHOro MmaTepuaJja
No 6 «IIpeobpazoBanue [Ipaktrueckoe 3ansTue Ne6 mo teme «IIpeobpazoBaHue TPUTOHOMETPUUECKIX P 2.4.23.30
TPUTOHOMETPUUYECKUX BBIPAKEHUI». | BBIPOKEHUN». >
Tema 4.5. dyHkuy, UX CBOMCTBA. Conep:xaHue y4ye0OHOro MmaTepuasa
OO6uacTh onpeneseHuss 1 MHOXKECTBO 3HaYeHHI QyHKIUH. YETHOCTH, HEUETHOCTD, TIP 2.4.23 30
nepruoanIHOCTh GyHKIMNA. CriocoObl 3a1anus QyHKITUH. P
Tema 4.6. Tpuronomerpuyeckue Conep:xaHue y4e0OHOIro MmaTepuaja
(GyHKLMH, UX CBOICTBA U TPaQUKH. OO6nactp onpeneneHuss ¥ MHOXKECTBO 3HAUEHUH TPUTOHOMETPUUYECKUX (DYHKIIHIA.
YETHOCTD, HEYETHOCTD, MEPHUOIUIHOCTh TPUTOHOMETpHUECKUX QyHKuuii. CBOWCTBA U JIP 2,4,23,30
rpaduky QyHKIUNA y = COS X, y=Ssin X, y=tg X, y = ctg X.
Tema 4.7. IIpeoOpazoBanue Conepxanue yueOHOro Marepuasia
rpaMKOB TPUTOHOMETPHUECKUX Cxarue 1 pacTsbkeHHe rpauKoB TpuronoMmerpuyeckux Gynkuuii. [Ipeobpazosanue
GyHKLIUH. rpauKoB TPUroHOMETpHUeCKUX (pyHKINNA. OOpaTHbIe TPUTOHOMETPUYECKHE JIP 2,4,23,30
¢ynkuuu. MIx cBoiicTBa U rpauKH.
Tema 4.8. O6patHsbie IIpodeccHoHATLHO—OPHEHTHPOBAHHOE COEPKAHUE OK 01
TPUTOHOMETpHUUYECKHE (PYHKINU. Omnucanue Npou3BOACTBEHHBIX MTPOIIECCOB C MOMOIBIO I'paMKOB (QYHKIIMH. JIP 2,4,23,30
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Hcnonbs3oBaHue CBONCTB TPUTOHOMETPUYECKHX (PYHKIUI B MPO(ecCHOHAIBHBIX
3a/1a4ax.
Tema 4.9. [TpakTuueckoe 3aHsATHE IIpogeccuoHaILHO—OPHEHTHPOBAHHOE CO/IeP:KAHME
Ne7 «I'padprikit OCHOBHBIX [Ipaktuyeckoe 3ansTre No7 o Teme «I'pauKki OCHOBHBIX TPUTOHOMETPHUYECKHIX 2 JIP 2,4,23,30
TPUTOHOMETPUUECKUX (PYHKIIMID. (G YHKIHIY.
Tema 4.10. Tpuronomerpudeckue Coaep:xkanue yueOHOro MaTepuajia
YPaBHEHMSI 1 HEPABEHCTBA. VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHue tg X = a, ctg X = a. Pemenune
TPUTOHOMETPUUECKUX ypaBHEHUI OCHOBHBIX THUIIOB: npocreiine
TPUTOHOMETPUYECKUE  ypaBHEHHUs, CBOAALIMECS K  KBAAPAaTHBIM, PpELIAEMBbIC 2 TP 2,4,23,30
pa3ioKeHueM Ha MHOKHUTEIH, OAHOPOIHBIE.
[IpocTeinre TPUrOHOMETPUYECKHNE HEPABEHCTBA.
Tema 4.11. Cucrembt Conepxanue yueOHOro Marepuasa 2 JIP 2.4.23.30
TPUTOHOMETPUYECKUX YPABHEHHM. CucteMsbl IPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUM. T
Tema 4.12. IIpaktuyeckoe 3anarne | Coaep:kaHue yueOHOro MaTepuajia
Ne 8 «Tpuronomerpuieckue [IpakTuueckoe 3anstue Ne§ o teme « TpUroHOMeTprYeCKUe YpaBHEHUS U 2 JIP 2,4,23,30
YPaBHEHHUS U HEPABEHCTBAY. HEPABCHCTBAY.
Tema 4.13. Pemenue 3anayu. OcHoBel | Coaep:kaHue y4eOHOT0 MaTepHasia
TPUTOHOMETPHH. Tpuronomerpuyeckue ¢pynkuuu. IlpeodpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUH. 5 P 2.4.23.30
Pemienne TpuroHOMETpUYECKUX YPAaBHEHUN W HEPABEHCTB B TOM YHUCJIE C >
WCITOJIb30BAHUEM CBOWCTB (PYHKITHIA.
CamocrosiTesbHast padora Ned 4 P 2.4.23.30
CocraBieHHe cIpaBOYHOro Marepuaia 1o teme «KoopauHaTel ¥ BEKTOPBI». P
Pazgen 5. Kommiekcubie yuc/ia 10
Tema 5.1. KoMruiekcHbIe Ynca. Conepxanue yueOHOro Marepuasia
[TonsTe koMIuekcHOTo uncna. ConpsyKeHHbIE KOMIUIEKCHBIE YMCIIA, MOLYIIb U
apryMeHT KOMIUIEKCHOro yncia. @opma 3amnmucu KOMILUIEKCHOTO YKClia 2 JIP 2,4,23,30
(reomeTpuueckasi, TPUrOHOMETpUYecKas, areopandeckas). Apudmerndeckue
JEUCTBUS C KOMIIEKCHBIMH YMCIIAMU.
Tema 5.2. [Ipumenenne Coaepikanue yueOHOro MaTepuajia
KOMIIJIEKCHBIX YHCEl. BrlinosHeHnE pacyeToB ¢ IOMOIIBIO KOMILIEKCHBIX Yncen. [Ipumeps! nenonb3oBanust 2 JIP 2,4,23,30
KOMIIJIEKCHBIX YHCEl.
Tema 5.3. ITpakTrueckoe 3aHsATHE Coaepikanue y4eOHOro MaTepuajia 2 JIP 2,4,23,30
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No 9«KomruiekcHbIE YncIiay. [Ipaktuueckoe 3ausitue Ne 9 o reme «KomriekCHbIE YnCIiay.

CamocrosiTesbHas padora Neb 4 TP 2.4.23.30
V42,

CocraBieHue cupaBoyHOro Marepuaia rno teme «KommiekcHele uncia».

Pa3nea 6. IlpousBoanas pyHKuuM, ee NpuMeHeHHe 29

Tema 6.1. [TonaTre npou3BOHOM. Coaep:xkanue yueOHOro MaTepuajia

®opmyIsl U IpaBUIIa Omnpenenenre YMCI0BON MOCIENOBATEILHOCTHU U CIIOCOOBI ee 3aaanus. CBoiicTBa

T depeHInpoBaHMsL. YHCIIOBBIX MOcen0BaTenbHOCTe. Onpenenenne npejena nocjieJoBaTeIbHOCTH.
Brruucnenue npenenos nocienoBatenbHocTel. [Ipeaen GyHkimm Ha 6€CKOHEYHOCTH. 2 JIP 2,4,23,30
[Ipenen pynkuuu B Touke. [Ipupamenue aprymenta. [Ipupamienre gpynxnuu. 3agauu,
MIPUBOJAIINE K OHATHUIO MPOU3BOAHON. Onpenenenre Npon3BoIHON. AJITOPUTM
OTBICKAHHS TPOU3BOTHOM.

Tema 6.2. [Ipor3BOTHBIE CYMMBI, Coaep:xkaHue yueOHOro MaTepuajia 5

pa3HOCTH, pou3BeieHus, yactHoro. | ®opmynsl nuddepennuposanus. [lpasuna nuddepennponanusi. JIP 2,4,23,30

Tema 6.3. [IponzBoaHbIe Conep:xanue y4eOHOro Mmarepuasa

TPUTOHOMETPUYECKUX (PYHKITAMN. Omnpenenenue cnoxxaor pyakuun. [Ipons3BoaHas TPUTOHOMETPHUUECKUX (DYHKITHIA. 2 JIP 2,4,23,30
[TpousBoHas c0KHON (DYHKIIHAH.

Tema 6.4. [IpakTrueckoe 3aHsATHE Conepxanue yueOHOro Marepuasa 2 JIP 2.4.23 30

No 10 «ITpousBogHast HyHKITUN. [Tpaktrueckoe 3austue NelO o Teme «IIpousBomHas GyHKIHI». P

Tema 6.5. [lonsiTe HenpepbIBHON Conep:xanue y4ye0OHOro MmaTepuaJjia

dbyHKIIMA. METo 1 MHTEPBAJIOB. [Tonsarue HenpepwiBHOM PyHKIHKM. CBOKCTBA HEPEPBHIBHOW (PyHKIMH. CBSI3b MEXKITY 5
HEIPEPHIBHOCTHIO ¥ TUPHEPEHITUPYEMOCTHIO (PYHKITUU B TOUKE. AJITOPUTM pPEIICHUS JIP 2,4,23,30
HEPAaBEHCTB METOJIOM HHTEPBAJIOB.

Tema 6.6. I'eomerpuueckuii u | [IpodeccHoHaATbLHO—OPHEHTHPOBAHHOE COIEPKAHUE

(bu3nYecKuii CMBICI POU3BOIHOM. I'eomeTpuueckuii CMBICT MPOU3BOAHON (HYHKIIUU — YTIIOBOH Ko3duiment
KacaTeJbHOHU K rpaduky GyHKIMH B TOUKE. YpaBHEHUE KacaTeIbHOU K rpauKy OK 01
GbyHKIMH. AJTOPUTM COCTABJICHUS YpaBHEHUS KacaTeNbHOU K TpaduKy QyHKIHH 2 TP 2.4.93.30
y=f(X). ®uznyeckuii (MeXaHUIECKHUIT) CMBICI TPOM3BOIHON — MCHOBEHHAsI CKOPOCTh B TUTT
MOMEHT BpeMeHH t: v = S’ (t). dusnueckuii cMpIci MIPOU3BOIHOM B
npo¢ecCHOHATIBHBIX 3ajIayax.

Tema 6.7. [IpakTudeckoe 3aHsTHE Coaepikanue yueOHOro MaTepuajia 5 JIP 2.4.23.30

Ne 11 «I'eomeTrpuueckuii u

[Tpaktrnyeckoe 3anstre Ne 11 no reme «I'eomerpuueckuii 1 GU3NUECKUN CMBICI
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(bU3NYEeCKUN CMBICI TPOU3BOIHOWY. | IPOM3BOIHOMY.
Tema 6.8. MonotonHoCTh GyHKIIMH. | Comep:kaHue y4eOHOI0 MaTepuaja
Touku skcTpemyma. Bospacranue n yobiBaHue (pyHKIMH, COOTBETCTBUE BO3pACTaHUS U yOBIBAHUS
(GyHKIMHU 3HAKY TPOU3BOAHOM. [1OHATHE TPOU3BOTHON BBICIIETO MOPSIKA,
COOTBETCTBHUE 3HAKA BTOPOU MPOU3BOTHON BHITYKJIOCTH (BOTHYTOCTH) (DYHKIIMU HA 5
oTpe3ke. 3ala4yl Ha MAKCUMYM U MUHUMYM. [IoHSATHE acUMIITOTHI, CIOCOOBI UX JIP 2,4,23,30
onpezeneHus. ANropuT™ Ucciae1oBaHus (yHKIIMU U TOCTPOEHHUs ee Tpaduka ¢
MTOMOIIBIO TPOU3BOJHON. J[poOHO-TuHelHas pyHkuus. MccnenoBanue QyHKIMU Ha
MOHOTOHHOCTb U MIOCTPOEHHE IPaHKOB.
Tema 6.9. HaubGonsiee u Conep:xxanue y4eOHOro MaTepuaja
HauMEHbIIIee 3HAYCHUS (YHKITHH. Haxosxnenne HanOoIBbIIET0 M HAMMEHBIIETO 3HAUeHUH (DYHKIIHUMA, TOCTPOCHHE 2 JIP 2,4,23,30
rpaKOB MHOTOYJIEHOB C MCIIOJIb30BAHMEM amapara MaTeMaTHYecKOro aHajn3a.
Tema 6.10. IIpaxtuyeckoe 3anarne | Coaep:kaHue yueOHOro MaTepuajia
Ne 12 «HUccnenoBanue pyHKUIUM € [IpakTueckoe 3anarue Ne 12 o teme «MccnenoBanne GyHKIHI € TOMOIIBIO 2 TIP 2.4.23 30
MMOMOIIBIO TPOU3BOTHOM. MIPOU3BOJHOMY. *UTT
Tema 6.11. Haxoxnenue Conep:xanue y4eOHOro MmaTepuaja
ONTUMAJIBHOIO pe3ysbTaTa C Haumensbiee u Haubosbiiee 3HaYeHUE QPYHKIUH. 5
MOMOIIbIO TPOU3BOIHON B JIP 2,4,23,30
MPAKTUYECKUX 3aJayax.
Tema 6.12. Pewienue 3anau. Conep:xaHue y4e0OHOro MmaTepuaja
[IpousBonnas ¢pyHkuuU, e ®opmyssl 1 npasmiia auddepenupoBanus. Mcenenopanue QyHKIuN ¢ TOMOIIBIO 2 P 2.4.23.30
MIPUMEHEHHUE. npon3BoHON. Hanbopiiee 1 HanMeHbllee 3HaYeHNs (YHKITUH. >
Tema 6.13. IIpaktueckoe 3ansitue | [IpodeccuoHaIbLHO—OPHEHTHPOBAHHOE COIEPKAHUE 5
No 13 «IIpumenenue npousBoanor | Ilpaktuueckoe 3anstue Nel3 no teme «lIprmeHeHne mpou3BOAHON (PYHKITHHY. JIP 2,4,23,30
GyHKIHI». CamocrosiTebHasi padoTa Neb 3 TIP 2.4.23.30
CocraBienue cnpaBoyHoro Marepuana no teme «IIponsBoanas GyHKIuU». P
Paszjgen 7. MHOrorpaHHuKH M Tejia BpalleHusl 40
Tema 7.1. Bepumnsl, peOpa, rpanu | Comep:kaHue y4eOHOT0o MaTepHasa
MHOTOTpaHHUKA. [TonsiTue MHOrorpanHuka. Ero snemeHTsl: BepiinHsbl, pedpa, rpanu. JluaroHans. 2 TIP 2.4.23 30
Ceuenue. BollTyKIIble ¥ HEBBIITYKJIbIE MHOTOTPAHHUKH. >
Tema 7.2. Ilpusma, ee Coaepikanue yueOHOro MaTepuajia
COCTaBJIIAIOIIUE, CEYCHHUE. ITonsitue npusmsel. Ee ocHoBaHus 1 O0koBble rpaHu. BeicoTa mpusmsl. [Ipsmas u 2 P 2.4.93.30
423,

HAKJIOHHAA IprU3Ma. Ee ceuenue. Hp}IMaﬂ U IpaBUJIbHAA IPHU3MBI.
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Tema 7.3. [Tapannenenumnen, Kyo. Coaepikanue yueOHOro MaTepuajia
[Mapanmnenenunen, CBOMCTBA MPSIMOYTOJILHOTO Mapauienenunena, kyd. Ceuenne Kyoa, JIP 2,4,23,30
napasuieJenunesa.
Tema 7.4. [lupamuna, ee Coaep:kanue yueOHOro MaTepuajia
COCTaBJIAIOIIUE, CEYCHHUE. [Mupamuna u ee anementsl. Ceuenue nupamusl. [lpaBunpHas nupamuia. Y ceueHHas
nupaMuia. bokoBasi u MoJiHas NOBEPXHOCTh NPU3MBbI, MUpaMuabl. [lnomane 60koBoi u JIP 2,4,23,30
MTOJIHOM MOBEPXHOCTH MPU3MBbI, TUPAMHU/IBL.
Tema 7.5.IIpakTuueckoe 3aHsaTHE Coaep:kanue yueOHOro MaTepuajia JIP 2.4.23 30
Nel4 «[Ipuzma u nupamuga». [IpakTueckoe 3anarue Nel4 no teme «Ilpusma u nupamua». P
Tema 7.6. [Ipumepsl cummeTpuii B IIpodeccnoHaATLHO—OPHEHTHPOBAHHOE COEPIKAHUE
npodeccuu. CuMMeTpHsl OTHOCUTEIBHO TOYKHU, IPSIMOH, miIockocTu. CuMMeTpust B Kyoe, OK 01
napasienenumnene, npuzMe, nupamuge. CHMMeTpusi B IpUPOJIE, apXUTEKTYPE, JIP 2,4,23,30
TEXHHUKE, B OBITY.
Tema 7.7. [IpaBunbHbIC Conepxanue yueOHOro Marepuasa JIP 2.4.23 .30
MHOTOTPaHHUKH, UX CBOMCTBA. [TonsiTie npaBuiIbHOrO MHOrOorpaHHuka. CBOMCTBa MPaBUIIbHBIX MHOTOTPAHHHUKOB. P
Tema 7.8. [IpakTuueckoe 3ansaTue IIpodeccnonaIbHO—OPHMEHTHPOBAHHOE COAEPKAHUE
JIP 2,4,23,30
No 15 «MHororpaHHUKNY. [IpakTrnueckoe 3anstue NelS o reme «MHOTOTpaHHUKWY.
Tema 7.9. O60611eHUE U Conep:xaHue yueOHOro MaTepuaja OK 06
CUCTEMATH3ALAS 3HAHUI. O6o06menue u cucreMarusarus 3Hanuil. [logsenenne ntoros 3a | cemectp. JIP 2,4.23,30
Tema 7.10. Lununnp, ero Conep:xaHue y4e0OHOro MmaTepuasa
cocrasisironue. Ceuenne munuHapa. | Llununap u ero snementsl. CeueHune HuMHApa (MapaiielIbHOe OCHOBAHUIO U OCH). TIP 2.4.23 30
Pa3BepTka nuuHApa. >
Tema 7.11. IIpaktnueckoe 3ansitue | Coaep:kaHue y4eOHOr0 MaTepuasia
Nel6 «umuuap». [Ipaktuueckoe 3ansitue Nel6 o reme «{unuuapy. JIP 2,4,23,30
Tema 7.12. Konyc, ero Conepxanue yueOHOro Marepuasia
COCTaBJISIIOLLHE. Konyc u ero snementsl. CeueHue KoHyca (MapauielbHOe OCHOBAHUIO U IPOXOsiee
yepes BeplUINHY), KOHUYEeCKue ceueHus. PazBepTka koHyca. Y cedeHHbIl KoHyC. Ero JIP 2,4,23,30
oOpasytomias u BeicoTa. CeueHue yce4eHHOT0 KOHyca.
Tema 7.13. IIpaktnueckoe 3ansatie | IlpoeccnoHaIbHO—OPHEHTHPOBAHHOE CO/IEPKAHNE
Nel7 «Konye». IIpaktnueckoe 3anarue Nel7 no teme «Konye». JIP 2,4,23,30
Tema 7.14. Illap u cdepa, ux Coaepikanue yueOHOro MaTepuajia
CCYCHHS. Hlap u cdepa. Bzanmuoe pacnonoxxenue cepsl 1 miockoctd. CeyeHue mapa, cepsl. JIP 2,4,23,30
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Tema 7.15. IIpaktuueckoe 3anstue | Coaep:kaHue yueOHOr0o MaTepuasa 5 TIP 2.4.23 30
Nel8 «Cipepa, map». [IpakTnueckoe 3anarue Nel8 no teme «Cdepa, mapy. CUTT
Tema 7.16. Ilomatne 06 o6wveme | ComepkaHue y4eGHOTO MaTepHuasia
Tena. [TonsiTre 06 0ObeMe Tema. OO6beM Kyba U IPSIMOYTOJIEHOTO mapaienenurena. Oobem OK 02
npu3Mbl U IMHApa. OTHOLIEHHE 00beMOB MOJOOHBIX TeJl. | 'eOMeTprUUecKUii CMbICIT 2 TP 2.4.93.30
onpenenutens 3-ro mopsaka. O0bemMbl TUpaMuIbl U KoHyca. O0bvem mrapa. [Tnomaam >
noBepxHocTed Tesn. OObeMbl U MJIOU[a/IM TOBEPXHOCTEN OJOOHBIX Tell.
Tema 7.17. IIpaxktuyeckoe 3anarue | [IpodeccnonanbHO—OPHEHTHPOBAHHOE COJleP/KaAHUE ) JIP 2.4.23 30
Nel9 «O6bembl Ten». [IpakTnueckoe 3anarue Nel9 no teme «O0BEMBI TEN. CoT
Tema 7.18. KomOunanuu IIpodeccnoHaATLHO—OPHEHTHPOBAHHOE COEPIKAHUE
MHOTOTPaHHUKOB U T€J BpaIICHUS. KomOunamuu reomerpuueckux tei. VMcnonapzoBaHne KOMOMHAIMI MHOTOTPaHHUKOB U 5
TeJ BpalIeHHs B TPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1auax. [ 'eoMeTpuiyeckne KOMOMHAIIUN JIP 2,4,23,30
Ha IMPaKTHKE.
Tema 7.19. Pemenue 3amau. Conep:xxanue yueOHOro marepuaJja )
MHororpanHuku ¥ Tejia Bpamierus. | O0beMbl U MIIOIIAIU TOBEPXHOCTH MHOTOI'PAaHHUKOB M T€J BpallleHHUSL. JIP 2,4,23,30
Pa3nen 8. IlepBooOpa3nasi QyHKIMHU, ee IPUMEHEHH e 23
Tema 8.1. [lepBooOpasznas ¢pyukuun. | Coaep:kaHue y4edOHOT0o MaTepHasia
3agada 0 BOCCTAHOBJICHHH 3aKOHA ABMKECHHS IO U3BECTHOM ckopocTH. [loHsTHE
uHTerpupoBanus. O3HaKOMJIEHHE C IOHATHEM UHTErpajia U MepBOOOpa3HON Jyis
¢dbynkuun y=f(x). Pemenne 3a1a4 Ha CBsI3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM, 2 TP 2.4.93.30
BBIYMCIICHHE ITIEpPBO0Opa3HOM s JaHHOU PpyHKumu. Tabmuna dhopmyn ams T
HaXO0XJIeHUs MepBooOpasHbIX. M3yuenue npaBuiia BEIUKMCICHUS IEPBOOOPA3HOM.
[IpaBuia HaxoXAeHUs IEPBOOOPA3HBIX.
Tema 8.2. [IpakTrueckoe 3aHsATHE Conep:xaHue y4e0OHOIro MmaTepuaja 2
No20 «ITepBooOpazHasi». [Tpaktueckoe 3anarue Ne20 no teme «IlepBoobpaznas». JIP 2,4,23,30
Tema 8.3. [1nomanp Conepxanue yueOHOro Marepuasia
KPUBOJIMHEWHOMN Tpaneu. 3anauu, NpUBOASAIINE K OHITHIO ONPEIETICHHOTO UHTErpajia — O BBIYMCICHUU
IUIOLAIU KPUBOJIMHENHOM Tpaneuuu, o nepeMenieHuu Touku. [lonsrue 2 P 2.4.93.30
oIpenieNI€HHOTO HHTerpana. ['eomeTpudeckuil U pU3NYECKU CMBICI OTIPEIETIEHHOTO >
unrerpaia. @opmyna Hetorona — JleiibHuna.
Tema 8.4. HeonpeneneHusit u Coaepikanue yueOHOro MaTepuajia 5 JIP 2.4.23 .30
OIIPEACIICHHBIN UHTETPaJIbl. [ToHsTHE HEOTIPEETIEHHOTO UHTErPAJIA. >
Tema 8.5. ITpakTnueckoe 3aHsATHE Coaepikanue y4eOHOro MaTepuaJjia 2 JIP 2,4,23,30
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Ne21 «Heonpenenennsiii uurerpan». | Ilpakruyeckoe 3anstue Ne21 no teme «HeonpeneneHHplil HHTErpai».
Tema 8.6. [Tonsitre 06 Coaep:xkanue yueOHOro MaTepuajia
ONpE/IEIEHHOM UHTErpae Kak I'eomeTrpuueckuii CMBICI ONPEIEIEHHOIO HHTETpaa. 5
IJTONIAX KPUBOJIUHENHOM JIP 2,4,23,30
Tpaneuuu.
Tema 8.7. [IpakTudeckoe 3aHsTHE Coaep:xkanue yueOHOro MaTepuajia 5 TP 2.4.23 30
Ne22 «OmipenenieHHBIN HUHTETpAI». [IpakTueckoe 3anarue Ne22 no teme «OnpeieleHHbIN HHTErpai». P
Tema 8.8. Onpenenennsiii nuarerpan | CoaepxkaHue y4eGHOT0 MaTepuasia
B JKM3HH. I'eomeTrpuueckuii cmbich onpenenenHoro narerpaia. @opmyna HetotoHa - Jleiibuua.
Pemenue 3a1a4 Ha MPUMEHEHUE HHTETPAJIA TS BBIYUCICHUS (DU3MIECKUX BEIUYNH U 2 JIP 2,4,23,30
momanei. [lepsooOpasnas Gpynkmuu. [IpaBuna HaxoxaeHus nepBooOpa3HbiX. Ee
MIPUMEHEHHE.
Tema 8.9. [IpakTudeckoe 3aHsTHE IIpodeccnoHaATLHO—OPHEHTHPOBAHHOE COAEPIKAHUE 5 JIP 2.4.23.30
Ne23 «MHuTerpan u ero [IpakTnueckoe 3anstue Ne23 o teme «MHTErpasl M €ro NpUMEHEHHE. >
MPUMEHEHUE. CamocrosiTesbHast padora Ne/ 5 JIP 2.4.23.30
CocTaBiieHHE CIPaBOYHOTO MaTtepuaa no teme «Murerpam». >
Paznen 9. Crenenu u kopuu. CrenenHast pyHkuust 19
Tema 9.1. Crenennast pyHkuus, ee Conep:xaHue yueOHOro MaTepuaja
CBOMCTBA. [TonsiTue KOpHS N-OM CTENEHW W3 JEUCTBUTENBHOrO uucia. OyHknuu y = Vx ux 2 JIP 2.4.23.30
cBoiictBa u rpaduku. CBOMCTBA KOPHSI N-0i CTEIICHH. T
Tema 9.2. [IpeobpazoBanue Conep:xaHue y4eOHOro MaTepuaja
BBIPAKEHUI C KOPHSAMH N-0Oif [IpeoOpaszoBanue HppallMOHATBHBIX BBIPAXKCHHI. 2 TP 2.4.93.30
CTEIEHH. >
Tema 9.3. IlpakTudeckoe 3aHATHE Conepxanue yueOHOro Marepuasia 2
No24 «Pagukanby. IIpakTrnueckoe 3anstue No24 no reme «Pagukanbny. JIP 2,4,23,30
Tema 9.4. CpoiicTBa CTEIICHH C Conepxanue yueOHOro Marepuasia
paloHaIbHBIM U AecTBUTEIbHBIM | [lOHATHE cTeneHu ¢ 1I00bIM palMOHaIbHBIM MoKa3zaTeneM. CTeneHHble PyHKIUU, UX 2 TP 2.4.93.30
MIOKA3aTEISAMU. CBOMCTBA M rpauKu. P
Tema 9.5. Pemenue Coaepikanue yueOHOro MaTepuajia
UppalMOHAILHBIX YPaBHEHUH U PaBHOCHIIBHOCTB HPPAIIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB. MeTO/Ibl UX PELICHMUS. 2 P 2.4.93.30
42,

HCPABCHCTB.

Penienne uppalMoHaNbHBIX YPAaBHEHUH M HEPABEHCTB.
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Tema 9.6. Ctenenu u KOpHHU. Coaepikanue yueOHOro MaTepuajia

Crenennasi GyHKITUS. Omnpenenenue creneHHON GyHKIMH. VIcoabp30BaHNe €€ CBOMCTB MPH PEIICHUH 2 TP 2.4.93.30
ypaBHCHHUI U HEPABEHCTB. T

Tema 9.7. Ilpaktuueckoe 3aHsTHE Coaep:kanue yueOHOro MaTepuajia 5

Ne25 «Cremnenu u KOpHUY. [Ipaktuueckoe 3austue Ne25 o reme «CTeneHN U KOPHIY. JIP 2,4,23,30
CamocTosTenbHast padora Ne8 5
CocraBieHue cupaBoyHOro Marepuana rno teme « CTeneHu U KOpHU».

Pa3nea 10. [lokazatenbHas QyHKIUSA 17

Tema 10.1. I[lokazarenbHast Coaep:kanue yueOHOro MaTepuajia

¢byHK1MS, ee CBOICTBA. Crenensb ¢ NPOM3BOJIBHBIM JCMCTBUTEIBHBIM MOKa3aTenemM. Onpenenenue
rokasareabHON (DYHKIIMH, ee CBOIMCTBA U Irpaduk. 3HAKOMCTBO € IPUMEHEHHUEM 2 TP 2.4.23.30
nokasarenbHol (pyHKIMH. Penienne nokasarenbHbIX YpaBHEHUHM (YHKIIMOHAIBHO- >
rpauyecKuM METOIOM.

Tema 10.2. IIpaxtnueckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuajia 5 TP 2.4.23.30

Ne26 «Iloka3zarenbHas QyHKIUAY. [Ipaktuyeckoe 3anstue Ne26 no teme «llokazarenbHas QyHKIUS. e

Tema 10.3. Pemenue Conep:xanue y4eOHOro marepuaja

[IOKA3aTeIbHBIX YPABHEHHUH U Pemenue nokasarenpHbIX YpaBHEHUM METOAOM YPABHUBAHUSA MIOKA3aTENIEH, METOIOM

HEPABEHCTB. BBEJICHUs HOBOM MEPEMEHHOMN, QYHKIIMOHAIBHO-TpaduueckuM MeToJoM. Pemenue 2 JIP 2.4.23.30
NOKa3aTeNIbHbIX HEPaBEHCTB. CHCTEMBbI IOKA3aTeNIbHbIX YpaBHEHU. Pelienne cucrem >
II0KAa3aTeNIbHbIX YPABHECHUM.

Tema 10.4. Pemenue 3anau. Conep:xaHue y4e0OHOIro MmaTepuaja

IToxa3zaTenbHast GpyHKUHMSA. Pemenue nokasarenpHbIX YpaBHEHUM METOJOM YPAaBHUBAHUS IIOKA3aTENIEH U METOAOM 2 P 2.4.23.30
BBEJICHUsI HOBOM NIEPEMEHHON. PenieHne nokasarebHbIX HEPABEHCTB. >

Tema 10.5. IIpaktuueckoe 3ansiatue | Coaep:kaHue yueOHOro MaTepuasia 5 JIP 2.4.23.30

Ne27 «Iloka3arenpHble ypaBHeHus». | IIpaktuueckoe 3anstue Ne27 no teme «llokazaTenbHble ypaBHEHUD. >

Tema 10.6. IIpaxtuueckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasia 5 JIP 2.4.23.30

No28 «Iloka3zaTenbHbie [Ipaktuueckoe 3ansitue Ne28 o reme «Iloka3aTenbHble HEPABEHCTBAY. T

HEPaBEHCTBAY. CamocrosiTe1bHasA padoTa Ne9 5 JIP 2.4.23.30
CocraieHue cipaBoyHOro mMarepuaia no teme «llokazarenbHas QyHKIMS». T

Pasnea 11. Jlorapudmel. Jlorapupmudeckas pyHkuus 27

Tema 11.1. Jlorapudm yucna. | Conepxanue yueGHoro Marepuasia 2
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Jlorapudm uncna. JlecATHYHBIN U HATYpaJIbHBIN JOTapU(MBI, YHCTIO €. JIP 2,4,23,30

Tema 11.2. CgoiictBa jorapudmoB. | Comep:kaHue y4eOHOr0o MaTepuaja

Onepanus gorapupmMupoBaHusl. CaoiictBa norapudmoB. Onepanus JorapuMUPOBaAHHSL. JIP 2,4,23,30

Tema 11.3. Jlorapudmuyeckas Coaep:kanue yueOHOro MaTepuajia

(GyHKIWS, €e CBOMCTBA. Jlorapudmuyaeckast QyHKIUS U €€ CBOKCTBA. JIP 2,4,23,30

Tema 11.4. Ilpaktudeckoe 3anarue | Copep:kaHue yueOHOro MaTepuasa

Ne29 «I'paduku norapudmuueckux | [Ipaktudeckoe 3anstae Ne29 mo teme «I'paduku norapudmudeckux GyHKIAN. P 2.4.23.30

bYHKIHID. T

Tema 11.5. Pemenue Coaep:xkanue yueOHOro MaTepuajia

Jorapu(pMUUECKUX YpaBHEHUH U [TonsTne norapudmuueckoro ypapHeHus. Onepanus NoTeHIpoBaHusl. Tpy OCHOBHBIX

HEPaBEHCTB. METO/1a peleHus JorapupMUIecKIX ypaBHEHUI: PYHKIIMOHAIBHO-TpapUUecKui, P 2.4.23.30
METO/I IOTCHIIMPOBAHUS, METOJ] BBEJICHUS HOBOM niepeMeHHoi. Jlorapudpmuueckue >
HEpaBEHCTBA.

Tema 11.6. Cucrtemsbl Conepxanue yueOHOro Mmarepuasa

Jorapu(pMUUECKUX YPaBHEHUH. ANTOpPUTM pellIeHus: CUCTEMBI YpaBHEHUN. PaBHOCHIIBHOCTB JIOTapu(pMUUIECKUX TP 2.4.23 30
YpaBHEHUH U HEPABEHCTB. >

Tema 11.7. Ilpaktuueckoe 3anstue | Coaep:kaHue y4eOHOr0 MaTepuasia

No30 «Jlorapupmuueckue [Tpaktuueckoe 3anstTue Ne30 mo reme «Jlorapudpmuueckne ypaBHEHUS. JIP 2,4,23,30

YpaBHEHHUSD.

Tema 11.8. IIpaktuueckoe 3anstue | Cojaep:kaHue y4eOHOr0 MaTepuajia

Ne31 «Jlorapupmuueckue [Ipaktrueckoe 3ansTue Ne31 o teme «Jlorapudmuueckre HEpaBEHCTBAY. JIP 2,4,23,30

HEPaBEHCTBAY.

Tema 11.9. Jlorapudwmsl B npupose | IIpodeccnoHaIbHO—OPHEHTHPOBAHHOE COIEPKAHUE OK 01

U TEXHUKE. [Ipumenenue norapudma. Jlorapudmuyeckas cnupans B npupoe. Ee P 2.4.23.30
MaTeMaTUYECKUE CBOWCTBA. >

Tema 11.10. Pemenue 3agauy. Conepxanue yueOHOro Marepuasia

Jlorapudmel. Jlorapudmuyeckas Jlorapudmuueckas pyHkius. Pemenue npocteiimmx morapuMuueckux ypaBHEHHI. JIP 2,4,23,30

GbyHKIMS.

Tema 11.11. IIpaxtrueckoe 3ansatue | [IpoeccnoHaIbHO—OPHEHTHPOBAHHOE CO/IEPKAHNE JIP 2.4.23.30

Ne32 «Jlorapudmsny. ITpaktuyeckoe 3ansTre Ne32 no teme «Jlorapudmeny. P
CamocrosiTeabHas padora NelO JIP 2,4.23.30

CocraBieHue CIIPABOYHOI'0 MaTCpuHajia 1o TCMC «JIor apI/I(I)MBI».
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Pazgen 12. MHo:kecTBa. Jj1eMeHTHI TeOpuH rpados 15
Tema 12.1. MuoxectBa. Onepaunun | Coaep:kaHue yueOHOro MaTepuasa
C MHOKECTBAMU. [Tonstue muoxectBa. [logmHoxkecTBO. Onepaiuu ¢ MHOKecTBaMu. Oniepariiu ¢ 2 TP 2.4.23.30
MHO’KeCTBaMu. Pelienne npukiiaHbIx 3a1a4. CoT
Tema 12.2. TIpaxktuueckoe 3ausatue | [IpodeccnoHabHO—OPHEHTHPOBAHHOE COIEPKAHME
No33 «MHOXKECTBAY. [Tpaktuueckoe 3austue Ne33 mo reme « MHOKECTBaAY. 2 JIP 2.4,23.30
Tema 12.3. I'padsr. Coaep:xkanue yueOHOro MaTepuajia 5
[Tonsitue rpada. Cs3HblM rpad, nepeBo, LUK rpad Ha MIOCKOCTH. JIP 2,4,23,30
Tema 12.4. Pemenue 3anau. Coaep:xkanue yueOHOro MaTepuajia
MHuoskecTBa, rpadbl U UX Onepanynu ¢ MHO)kecTBaMH. ONIMCaHUE PEATTbHBIX CUTYalMil C TOMOIIBI0 MHOKECTB. 2 HPrgil 22;1 ”
NpUMeHeH e, [Ipumenenne rpadoB K pEHICHHUIO 3a/1a4. L)
Tema 12.5. IIpaktnueckoe 3ansitue | Coaep:kaHue y4eOHOr0 MaTepuasia ) JIP 2.4.23 .30
Ne34 «I"padbi». [Ipaktuueckoe 3austue Ne34 mo reme «I'padb. PO
CamocrosiTesabHast padora Nell 5 JIP 2.4.23.30
CocraBiieHHE CIIPaBOYHOTO MaTepuaia o reme « MHoxxectsa. I'padbi».
Pa3znes 13. JjieMeHTbl KOMOMHATOPUKH, CTATUCTUKHA ¥ TEOPHH BEPOSITHOCTEH 25
Tema 13.1. OcHOBHBIC TOHITHS Conep:xanue y4yeOHOro maTepuasa OK 05
KOMOHMHATOPHUKH. [TepecranoBku, pa3MeleHus, COYETaHuUs. , JIP 2,4,23,30
Tema 13.2. I[Ipaktnueckoe 3ansitue | Coaep:kaHue y4eOHOr0 MaTepuajia
Ne35 «IlepecranoBky, pasmemenus, | lIpaktndeckoe 3austue Ne35 o teme «llepecTaHOBKH, pa3sMELICHHS, COYCTAHHSY. 2 IIK 1.3
JIP 2,4,23,30
COYETaHUS».
Tema 13.3. CoGbiTHE, BeposiTHOCT, | Comep:kaHue y4eOHOT0 MaTepHasa
coObITHs. CI0XKEHHE U YMHOKEHUE CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSATHOCTU CYMMBI COOBITHH. 5 OK 07
BEpOSTHOCTEIH. VYciaoBHas BEpOSTHOCTh. 3aBUCHMbBIC U HE3aBUCHUMBIE COOBITHS. TeopeMbl 0 JIP 2,4,23,30
BEPOSITHOCTH MPOU3BEACHUSI COOBITHIA.
Tema 13.4. BeposTHOCTE B Coaepikanue yueOHOro MaTepuajia
npodecCHOHATBHBIX 3a/]a4aXx. OTHOocUTeNbHAs YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUMBOCTU. CTaTUCTHUECKOE 2 OK 01
ompeseneHue BeposaTHOCTU. OIeHKa BEPOSTHOCTH COOBITHSI. JIP 2,4,23,30
Tema 13.5. IIpaktnueckoe 3anstue | IlpopeccnoHaILHO—OPHEHTHPOBAHHOE CO/IEPKAHNe 5 TP 2.4.23.30
423,

Ne36 «Teopus BeposITHOCTEM».

[Ipaktuueckoe 3ansitue Ne36 o reme «Teopust BepoATHOCTEN».
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Tema 13.6. uckperHas ciydaiinas | CoaepkaHue y4eGHOT0 MaTepHuasia
BEJMYMHA, 3aKOH €€ pacrpesieeHus. | BUIbI CTyqailHbIX BEITHYHH. Ornpezenenne TMCKPETHON CITy4aifHOM BEIMYMHBI. 3aKOH 2 JIP 2.4.23 30
pacnpeeneHns: AUCKPETHOM CIy4alHOW BEJIMYUHBI. Ee 4hCIIOBbIE XapaKTEepPUCTUKH. >
Tema 13.7. 3anaun marematndeckoil | IlpopeccnoHaIbHO—OPHEHTHPOBAHHOE CO/IEPKAHNE
CTATUCTHUKH. Bapuanmonnsiit psa. [loauron yactot u ructorpamma. CTaTUCTHYECKUE
XapaKTePUCTUKH psiia HaOmroaeMbIX JaHHbIX. [lepBruHas 00paboTKa CTaTHCTUYECKUX 2 JIP 2,4,23,30
naHHbIX. ['paduueckoe ux npeacrasnenue. HaxoxaeHune cpeiHUX XapaKTEPUCTHK,
HaOmoaeMbIX JaHHbIX. CocTaBieHHe TabIUI] M TMarpaMM Ha MPaKTHKE.
Tema 13.8. IIpaktuueckoe 3ausatue | [IpodeccnoHabHO—OPHEHTHPOBAHHOE COIEPKAHME
No37 «Marematnueckas [Ipaktuueckoe 3austue Ne37 mo reme «MaTemaTuyeckast CTATUCTUKAY. 2 OK 03
JIP 2,4,23,30
CTaTUCTUKA.
Tema 13.9. Pemenue 3a1au. Conep:xxanue yueOHOro marepuaja
DneMeHTbl KOMOMHATOPUKH, OnemeHTbl KOMOUHATOPUKU. COOBITHE, BEPOSITHOCTD COOBITHS. ClloKEeHHE U 2 P 2.4.23.30
CTATUCTUKH M TEOPUH BEPOATHOCTEN. | YMHOXKEHUE BEPOSITHOCTEM. >
Tema 13.10. IIpaktuueckoe 3anarue | Comep:kaHue y4eOHOTo MaTepuasa 5 TP 2.4.23 30
No38 «KomOuHaTtopuka u Teopus [Tpaktrueckoe 3anstue Ne38 mo reme «kKoMOMHaTOpHKa M TEOPHS BEPOSTHOCTEI. >
BEPOSTHOCTEH». CamocrosiTesbHast padora Nel?
CocraBiienne cripaBo4Horo matepuaina no reme «Komounatopuka. Teopus 5 JIP 2,4,23,30
BEPOSATHOCTEN».
Pa3znen 14. YpaBHeHNsI M HEPABEHCTBA 23
Tema 14.1. PaBHOCHIIBHOCTB Conep:xaHue y4e0OHOIro MmaTepuaja
ypaBHEHHIl 1 HEPABEHCTB. PaBHOCHIIBHOCTB ypaBHEHUI U HepaBeHCTB. Onpenenenus. OCHOBHbBIE TEOPEMBI
PaBHOCUIIBHBIX IIEPEX0/1aX B ypaBHEHUSAX U HepaBeHCTBax. OOIIe METOAbI pelIeHHS 2
yYpaBHEHUM: MEPEeX0/1 OT paBEHCTBA (PYHKIUH K PAaBEHCTBY apT'yMEHTOB JUIf JIP 2,4,23,30
MOHOTOHHBIX (DYHKIHI, METOJ pa3O>KEHUsI HA MHOKHUTEIH, METO/I BBEIEHUSI HOBOM
NepEeMEHHOH, PYHKIIMOHAIBHO-TpadUUECKHII METOI.
Tema 14.2. ['paduueckuit MmeTona Coaep:xaHue yueOHOro MaTepuajia
peleHus ypaBHeHI/Iﬁ, HEPABEHCTB. OO0mIre METOTbI peHICHUS HCPABCHCTB: IEPEXOA OT CPABHCHUA 3HAUYCHUU (l)yHKI_[I/Iﬁ K
CpaBHEHMIO 3HAUEHHUH apryMeHTOB JJI1 MOHOTOHHBIX (DYHKIMI, METOJ] MHTEPBAJIOB, 2 P 2.4.93.30
423,

¢byHKIMOHATBHO-Tpaduueckuii Meto. ['padudeckuit MeTos1 pelieHns ypaBHEHUHN 1
HEPABEHCTB.
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Tema 14.3. IIpaxktuueckoe 3ausatue | [lpodeccnoHabHO—OPHEHTHPOBAHHOE COIEPKAHME
Ne39 «Perenne ypaBHEHHUIA. [Ipaktuueckoe 3ausitue Ne39 no teme «Perienne ypaBHEHHI. 2 JIP 2,4,23,30
Tema 14.4. Ilpaktuueckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Ne40 «PelieHre HEpaBEHCTBY. [Ipaktuueckoe 3austue Ne40 o reme «Perienne HepaBEHCTBY. 2 JIP 2,4,23,30
Tema 14.5. YpaBHenus u Coaep:kanue yueOHOro MaTepuajia
HEPaBEHCTBA C MOJIYJIEM. Onpenenenne moayins. PackpeiTue Moayis o onpenenenuto. [Ipocreiimme ypaBHeHus
1 HEpaBeHCTBa ¢ MoayJeM. [IpruMeHeHne paBHOCUIBHBIX IEPEX0JIOB B ONPEAETICHHBIX 2 P 2.4.23.30
TUIAX YPAaBHEHUN U HEPABEHCTB C MOJYyJeM. 3HAKOMCTBO ¢ mapamerpoM. IIpocreitue »UTT
YpaBHEHUS U HEPABEHCTBA C apaMETPOM.
Tema 14.6. IIpaktuueckoe 3auatue | ConepkaHue y4eGHOT0 MaTepHuasia
Ned1 «ITapameTpsi». [TpakTuueckoe 3anstue Ne41 no reme «IlapameTpbi». 3 JIP 2,4,23,30
Tema 14.7. Cocrasnenue u pemenue | [lpoeccnoHaibHO—OPHEHTHPOBAHHOE CO/IEPKAHNE
HpOCbeCCHOHaJ‘IBHBIX 3aJ71a4 C Pemrenne TekCTOBBIX 3aaa4 HpO(l)eCCI/IOHaIH)HOFO COJZICpIKaHHA. 2
. JIP 2,4,23,30
MTOMOIIBIO YpaBHEHUIA.
Tema 14.8. Pemenue 3anau. Conep:xanue y4yeOHOro marepuaja
VYpaBHEHHS 1 HEPABEHCTBA. OO6mre MeTo bl pellieHrs YypaBHEHUN. YpaBHEHUSI U HEPABEHCTBA C MOJYJIEM U C 2 JIP 2,4,23,30
napaMeTpamu.
Tema 14.9. O0oOuieHue u Conep:xaHue yueOHOro MaTepuaja 5 JIP 2.4.23.30
CHCTEMATU3ALUS 3HAHMIA. O6o06menue u cucreMarusanus 3Hannii. [logsenenue ntoros 3a Il cemectp. >
CamocrosiTesibHasi padora Nel3 4 JIP 2.4.23.30
CocTaBiieHHe CIPAaBOYHOTO MaTepHaia o TeMe «Y paBHEHHUSI U HEPABEHCTBAY. >
IIpomeskyTOoUHAsA aTTeCTALMS 30
Bcero: 253
IMpomexyTounas aTrecTaius: 3a4er ¢ ouenkoi (I cemecmp)
IIpomexyTouHas aTrecTanus: NucbMeHHbIi dk3ameH (11 cemecmp)
Hror 340
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3. YCJI0OBUS PEAJIM3ALIMU TPOI'PAMMBI YYEBHOT'O ITPE/IMETA

3.1 TpeOoBaHusi K MUHUMAJIbLHOMY MaTe€PHAJIbHO—TEXHUYECKOMY 00ecredeHn 0

Y4eOHbIH mpeMeT peain3yeTcs B y4eOHOM KaOMHETEe TPUKIIATHON MAaTeMATHKH.

O6opynoBanue yaeOHOTO KabuHeTa:

- [10Ca/I0YHbIE MECTA MO KOJUYECTBY 00YUarOIIUXCS;

- paboyee MeCTO Mpero1aBaTes;

- METOIUYECKUE MAaTEPUAIBI TIO0 TUCIUIUINHE;

Texnuueckue cpeacrBa o0ydeHHMss paboyero Mecra IpernojaBaTelisi:  KOMIIBIOTEPHOE
o0OpyJOBaHHE, KOTOPOE JOJDKHO COOTBETCTBOBATH COBPEMEHHBIM TpPEOOBAHUSM O€30MAaCHOCTH H
HaAEKHOCTH, IMPEAYCMATPUBATh BO3MOXXHOCTh MHOTO()YHKIIMOHAIBLHOTO HCIIOJIB30BAHMS KaOWHETa, C
LETBI0 M3yYEHUS COOTBETCTBYIOIIEH AMCIUIUIMHBI, MYJIbTUMEIUMHOE 000pynoBaHHE (MIPOCKTOp U
MPOEKIIMOHHBIN 3KpaH WM WHTEPAKTUBHAS JIOCKA), JOKAJIbHAs CETh C BBIXOJ0M B Internet.

HaumenoBaHue crnenuagbHOIO TOMEIICHMS: TOMEIIEHHE [UIsl CaMOCTOSITENIbHOM paboThl,
UuranpHbiii 3a51. OCHAIIEHHOCTH: paboyee MeCTo, KOMIBbIOTEp (HOYTOYK) ¢ JoCcTynoM K cetu « HTepHeT»
u DUOC.

HaumeHnoBanue crnieniuagibHOTO MMOMEIIEHUS: yueOHast ayIuTOPHS JJIs MIPOBEACHHS MPAKTHUYECKUX
3aHSATUW, TPYNIOBBIX KOHCYJIbTAlMM, WHIUBUIYAIBHBIX KOHCYJIbTAIlUM, TEKYIIEro KOHTPOJI,
MMPOMEXYTOYHOM aTTeCTalluu, Yd4eOHas ayauTOpPHH, OCHAIIEHHBIE OOOPYIOBAaHUEM W TEXHUYCCKUMH
cpeactBamu  oOydenusi. OcHamleHHOCTh: Kowmmiekt y4yeOHON MmeOenu, HOYTOYK, MPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUIHBIA TPOEKTOP U IKpPaH).

IlepeyeHb JIMIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 00ecIeYeHus :

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

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

Microsoft Windows 10 Professional 64—bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepucet D11OC OpUIIC

AutoCAD

KOMITAC-3D

IIpu u3ydyeHnu TMCHUILIMHBI B (popMaTe 3J1eKTPOHHOI0 00yUeHus ¢ ucnojb3opannem 10T

Heorpannuennass BO3MOXHOCTh foctyna oOydaromerocs k QMMOC u3 o000l TOYKH, B KOTOPOH
UMeeTCsl JIOCTYH K HH(DOpPMAMOHHO—TEIeKOMMYHUKAaMOHHON cetu «UWHTepHeT» (mamee — ceTh
«HTEepHeT»), KaK Ha TEPPUTOPUU OPTaHU3AIH, TaK U BHE €€.

Hoctyn k cucremam BuacokoHdpepeHncsazn DMOC (MoOunbHas U IEKCTOMHAsT BEPCUU WM KE
BEO—KJIUEHT).

3.2. UndopmanmonHoe obecriedeHUe peaau3anuy mNporpamMmmbl

Jns peanuzanuu nporpaMmbl 0uOnuoTeyHslil (GoHI 00pa3oBaTeNbHOM OpraHu3alK J0JDKEH
UMETb MeYaTHbIe U/UIIH 3JEKTPOHHbIE 00pa3oBaTebHble U MH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH/1yeMble
U1l UCTIOJIb30BaHUs B 00pa30BaTeIbHOM MPOLECCE.

Ilepeyenb pexkoMeHIyeMBbIX Y4eOHBIX M3JAHUI, JONMOJHUTEIbHON JuTeparypsl MHTEpHET—
pecypcoB, 6a3bl JaHHBIX 0H0JAMOTEeYHOTO0 hoHAA:

OcHOBHBIC HCTOYHHUKH:

1. Mopaxosuu A.I'. Maremaruka: anreOpa ¥ Hadajga MaTeMaTU4YeCKOIO aHaJIM3a, F€OMETPHUSL.
AnreOpa u Hayana mMateMmarudeckoro anamuza 10— 11 kmaccel: yueOHUK Uit 00I1e00pa30BaTEIbHBIX
opraHusanuii: 6a3oBblit ypoBenb: B 2 4. U. 1/ A.T'. Mopakosuy, I1.B. CemenoB, —11—e u3a., crep. — M.:
Muemosuna, 2022. — 448c.

2. MopakoBuu A.I'. Maremaruka: anrebpa ¥ Hayajla MaTeMaTH4YeCKOTO aHal3a, T€OMETpUs.
AnreOpa u Hayanma mateMmatudeckoro aHammza 10— 11 kmaccel: yueOHUK Ut 00I1eoOpa3oBaTEIbHBIX
opranu3zanuii: 6a3oBblil ypoBenb: B 2 u. Y. 2 / [A.I'. Mopakosuu u 1p.]; nox pea. A.I'. MopakoBuya. —
11-e u3n., crep. — M.: MHemo3suHa, 2022. — 271c.
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JlonoIHNTEIbHbIe HCTOYHHKH (U151 BHITIOJIHEHHS BHEAYJTUTOPHON CaMOCTOSTEIBHOM PaboOThI):
3 bammakoB, M. U., Maremaruka. IIpakTukym : ydeOHO-TpakTHueckoe mocobue / M. W.

bammMakos, C. b. DatnHa. — Mocksa : KaoPyc, 2023. — 294 ¢. — ISBN 978-5-406-10588-7. — URL.:
https://book.ru/book/945228

4 Cempix, W. 0., Huckpernas marematuka : ydeObnoe mocobme / WM. 0. Cempix, 1O. Bb.

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

ok~

Ilepuoauueckue U3TaHUA:
Hayka u xwu3Hb

Ponuna

DKOHOMHMKA KEJIE3HBIX JOPOT

Ilepeuens npodeccuoOHANBHBIX 023 JAHHBIX M1 MHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:
OnekTpoHHas uHpOpManMoHHas oOpaszoBatenbHas cpena OpUIIC. — Pexum pocryma:
http://mindload.ru/

CIIC «KoncynbranT [Imtoc» — Pesxum noctyma: http://www.consultant.ru/

OBbC Y4eOHO—MEeTOAMYECKOTo IIEHTpa MO 00pa30BaHUIO Ha KeEJIEe3HOJOpOKHOM TpaHcnopte (Db
YMI XKT) — Pesxum moctyma:  https://umczdt.ru/

ObC m3natenscTBa «Jlaub»— Pexxum mocryma: https://e.lanbook.com/

3bC BOOK.RU- Pexwum moctyma: https://www.book.ru/
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHHMSA YYEBHOI'O NIPEIMETA
KoHTponns M oOueHKa pe3yabTaTOB  OCBOCHMS
MIPENOAABATENIEM B IIPOLIECCE NMPOBEACHUS IIPAKTUYECKUX 3aHATUM, TECTUPOBAHMUSI, & TAKKE BBIIOJIHCHUS

OGy‘-IElIOH.II/IMI/ICSI HHIUBUIYAJIbHBIX 3aI[aHI/II7L

npeaMeTa  OCYIIECTBISETCS

[Tpomexxyrounas arrectanus B hopme 3aueta ¢ oneHkoit (I cemectp) u nucbMenHoro sx3amena (Il

ceMecTp).

Oo6mue komnerenuuu (OK), tuuHoCTHBIE

Tun ouneHOYHBIX

pe3yabTarsl (JIP) Paspen/Tema MeponpHuATHH
OK 01. Beibupars cnocoOsl pemenus | P4, Tema 4.8, TectupoBanue
3aja4 npodeccruonanbHoil | P6, Tema 6.6 VYcTHBIN onipoc
JeITEeIbHOCTU MPUMEHUTETHLHO Kk | P7, Tema 7.6
Pa3JINYHBIM KOHTEKCTaM P11, Tema 11.9
JIP 2,4,23,30

OK 02. Ucnonp30BaTh COBpEMEHHbBIE
CpeICTBa MOUCKA, aHAJINU3a U
MHTEpIpeTanuy nHpopMaluu, u
nH(OPMaLMOHHbIE TEXHOJIOTUN IS
BBITIOJTHEHUS 33]1a4 PO (dhecCuoHaIbHOM
NeSITeNIbHOCTH

JIP 2,4,23,30

P7, Tema 7.16

TectupoBanue
VYerHbIl onpoc

OK 03. ITnanupoBaTh U peann30BbIBATH
coOcTBeHHOE MPO(HECCHOHATBFHOE U
JUYHOCTHOE pa3BUTHE,
MpeANPUHUMATENbCKYIO 1eATEeIbHOCTD B
npodeccuoHanbHOM chepe,
MCI0JIb30BaTh 3HAHUS MO MIPAaBOBON U
(uHAHCOBON T'PAMOTHOCTH B Pa3IUUHbIX
KU3HEHHBIX CUTYaIIHIX

JIP 2,4,23,30

P13, Tema 13.8

TectupoBanue

VYcTHbI onpoc
Pe3ynbrar BeIOTHEHUS
MPaKTUYECKUX PadboT

OK 04. 3ddexTuBHO
B3aMMO/ICHCTBOBAThH M PabOTaTh B

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

P2, Tema 2.1

TectupoBanue
VYcrHbli onpoc

OK 05. OcymiecTBiATh YCTHYIO U
IMUCbMEHHYIO KOMMYHHUKAIIMIO Ha
rocyJapcTBEeHHOM si3blke Poccuiickoii
denepanyy ¢ y4eToM 0COOEHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

JIP 2,4,23,30

P13, Tema 13.1

TectupoBanue
YcTHBI onpoc

OK 06. IIposBiIATE rpak1aHCKO-
MaTPUOTUYECKYIO ITO3ULIUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MIOBEICHNE HA OCHOBE TPAJAUIIMOHHBIX
POCCHICKHMX TYyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YUETOM
rapMOHHU3alM1 MEKHALMOHAIBHBIX U
MEXPEJTUTHO3HBIX OTHOIICHUH,
IIPUMEHSTH CTaHJAPTHI

P7, Tema 7.9

TectupoBanue

YcTHBIN onpoc
Pe3ynbprar BBIIOJHEHNS
NPaKTUYECKUX paboT

43




AHTUKOPPYINLIMOHHOTO MTOBEICHUS

JIP 2,4,23,30
OK 07. CozeiicTBOBAaTh COXPaHEHUIO P13, Tema 13.3 TectupoBanue
OKpYKarollen Cpebl, YcerHbIi onpoc

pecypcocOepexeHUI0, TIPUMEHSTh
3HaHUS 00 U3MEHEHUU KIIUMarTa,
MIPUHLIMIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, () (HEKTUBHO
JEMCTBOBATH B UPE3BbIYANHBIX

CUTYaIUIX
JIP 2,4,23,30

I1IK 1.3. BecTn y4eTHO-0TUETHYIO P 13, Tema 13.2 TecTtupoBanue
JOKYMEHTAIUIO 110 TEXHUYECKOMY VYerHbIM onpoc
00CIIy’)KUBaHUIO Y PEMOHTY I1OIEMHO- Pe3ynbrar BeIOTHEHUS
TPAHCIIOPTHBIX, CTPOUTENBHBIX, MPAKTHUYECKUX padoT

JOPOKHBIX MAIIMH U 000pyI0BaHUS.

I1K 2.4. PaccunThiBaTh TEXHUKO- P12, Tema 12.4 TectupoBanue
SKOHOMMWYECKHE MOKA3ATENH TPH YcrHbIN onpoc
IKCIUTyaTaIi MO JbEMHO-
TPAHCIIOPTHBIX, CTPOUTENBHBIX,
JIOPOKHBIX MAITUH U 000pYIOBaHMUS.

5. HEPEYEHb UCIIOJIB3YEMbBIX METOJ10OB OBYUEHUSA
5.1 IlaccuBHBIE: JICKIIMH, TECTUPOBAHUE 110 Pa3/eiiaM.
5.2 AKTHBHBIE H HHTEPAKTUBHbIE: KCIUC — CTaJ NN, OPCHH—PUHT.
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