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1. IACIIOPT PABOYEM NPOT'PAMMBbI YYEBHOT' O ITPEJIMETA
OVIL.07 MATEMATHKA

1.1. O0JsacTh npuMeHeHus1 padoyeil MPOrpaMmbl

PaGouas mporpamma yue6noro mpeamera OVIIL.07 Maremaruka sIBIsIETCS 4acThlO MPOTPaMMBbl
cpenHero (monHoro) obmero odpazoanus no cneuuanbHoctd CIIO 23.02.01 Opranuzaius nepeBo3oK U
yIpaBjieHUE Ha TpaHcopTe (110 BUJAM).

PaGouas mporpamma OVIIL.07 Marematuka MOXKeT OBITH HCIOJb30BaHa B IMpodeccrOHAIbHOMN
MOJITOTOBKE, TIEPETIOATOTOBKE U MOBBINICHUHN KBATH(PUKAIIUU padOINX 110 TPODECCHIM:

17244 TlpuemocnaT4uuk rpysa u 6araxa.

1.2. Mecrto yueonoro npeamera B ctpykrype OIIOII-TIIICC3:

B yueOnbix mmanax OIIOII-TIIICC3 yueGusiii npeamer OYIL.07 MatemaTika BXOJIUT B COCTaB
o0mux 001e00pa3oBaTeIbHBIX YU4EOHBIX NPEIMETOB, (POPMUPYEMBIX M3 00S3aTEIBHBIX HPEAMETHBIX
obnacreir ®I'OC cpennero obmero obpazoBanus, Mg crneuuaidbHocTedt CIIO. C yuérom npodus
OCBaMBAEMOH CIIEIUATBHOCTH (TEXHUUECKUI) TaHHBINA MpeIMeT M3ydaeTcs yriryOJeHHO, peann3yeTcs Ha
1 kypce.

1.3. IInanupyemble pe3yJibTaThbl OCBOCHHS Y4eOHOI0 MpeaAMeTa:

1.3.1 Ilens yuebHOrO npeamera — TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS yUeOHOTO MpEeAMETA.

Pabouas mporpamMMa OprHeHTHPOBaHA HA TOCTHIKECHUE CISIYIOIINX LIEIeH:

— (QopmupoBaHue MNpeAcCTaBIeHUN 00 HIeSsX W MeToJaX MaTeMaTHKH; O MaTeMaTHUKe Kak
YHUBEPCAJIBLHOM SI3bIKE HAYKH, CPEACTBE MOICIIUPOBAHUS SBJICHHUI U MPOIIECCOB;

— OBJIQJICHHE SI3bIKOM MAaT€MAaTUKH B YCTHOHM M MUCbMEHHOHN (hopMe, MaTeMaTHYECKHUMH 3HAHUSIMU
U YMCHHUSMH, HEOOXOJUMBIMU I W3YYCHHS IIKOJBHBIX ©CTECTBCHHOHAYUYHBIX JIWCIIMILINH,
MIPOJIOJIKEHHSI 00pa30BaHus U OCBOEHUS M30paHHOI ClielnalbHOCTH Ha COBPEMEHHOM YPOBHE;

— pa3BUTHE JIOTHYECKOTO MBIIUICHHS, QJITOPUTMHYECKON KYJIBTYPBI, MPOCTPAHCTBEHHOTO
BOOOpaKEHHUsI, MATEMATHUYECKOTO MBIIUICHUS] ¥ MHTYUIUU, TBOPUYECKUX CIOCOOHOCTEH, HEOOXOAMMBIX
JUTSL TIPOJIOJIKCHUSI 00pa30BaHUS U JJII CAMOCTOSITCIIBHON JIEeATEIhbHOCTH B 00JaCTH MaTEMaTHKU U €€
MIPUIIOKEHUH B OyayIIeil mpodeccuoHanbHON AeITeIbHOCTH;

— BOCIIUTAaHUE CPEACTBAMHU MATEMATHKH KYJIbTYpPhl JIMYHOCTH Yepe3 3HAKOMCTBO C HCTOpHUEH
pa3BUTHSA MAaTEeMaTHKH, SBOJIOIMEH MaTeMaTHYeCKUX HAeW; MOHMMAaHUS 3HAYUMOCTH MATEMaTHKH [T
Hay4YHO—TEXHHYECKOT0 Iporpecca.

Pe3ynbTarsl ocBOeHUS Y4eOHOTO IpeaMeTa.

B pesynbrare n3ydeHuss MaTeMaTHKU Ha TIPOQIIEHOM YPOBHE O0YJArOIIUIACS TOIKEH:

3HATH/IIOHUMATD:

— 3HAQYCHHE MATEMATUYECKOM HAYKH JJIS PEIICHUs 3a]a4, BO3HUKAIOUIUX B TEOPUU U MPAKTHUKE;
IIUPOTY M OrPAHUYEHHOCTh IMPUMEHEHHsS] MATeMAaTHUYECKUX METOJO0B K aHalu3y M HCCIEIOBaHUIO
MIPOLIECCOB W SIBIICHUH B TIPUPO/IE M OOIIECTBE;

— 3HaYEHHWE NMPAKTHKU U BOMPOCOB, BO3HUKAIOIIUX B CaMOW mMareMmartuke, s GOpMHUpPOBAHUS U
Pa3BUTHUSI MATEMaTUYECKON HAYKU;

— WJIeU PaACIIUPEHUS YUCIOBBIX MHOXKECTB KaK CHOc00a MOCTPOECHHS HOBOIO MAaTEeMaTHUECKOTO
amnmapara JJisl pelIeHHs MPAKTUYECKUX 3a71a4 U BHYTPEHHUX 3a]1a4 MaTeMaTUKH;

— 3Ha4YeHHE UJIeH, METO/IOB U Pe3yIbTaTOB aNreOpbl U MAaTEMAaTUYECKOT0 aHallu3a JUIsl IOCTPOCHUS
MOJIeJIel peabHBIX MPOIIECCOB U CUTYAIUK;

— BO3MOXXHOCTH T€OMETPHH JMJIsi ONUCAaHHUS CBOMCTB pealbHbIX MPEAMETOB M MX B3aWMHOTO
PacnoIokKeHUS;

— YHUBEpPCAJIBHBIM XapaKkTep 3aKOHOB JIOTUKH MaTEeMAaTHUYECKUX PACCYXICHUN, UX IPUMEHHUMOCTh
B Pa3JIMYHBIX 00JIACTSIX Y€TOBEUECKOMN JACSITEITLHOCTH;

— pasznuuue TpeOOBaHUM, MPEABABIAEMBIX K J0Ka3aTeNIbCTBAM B MaTEMaTHKE, €CTECTBEHHBIX,
COIIMAIbHO—KOHOMUYECKUX ¥ TYMAaHUTAPHBIX HAyKaxX, Ha MPAKTUKE;

— pOJIb aKCHUOMATHKH B MaT€MaTHKe; BO3MOXHOCTb MOCTPOCHUS MaTEeMAaTHUECKHUX TEOpHil Ha
AKCMOMATHYECKOH OCHOBE; 3HAYCHUE aKCHOMATHKH JIJISl IPYTUX 00JIACTSH 3HAHUS | JUTSI PAKTUKH;

— BEPOSITHOCTHBIX XapaKTep Pa3IUYHbIX MIPOLIECCOB U 3aKOHOMEPHOCTEH OKPYKAIOILIETO MHUPA.

YucnoBbie U 6yKBeHHHC BbIPAXKCHHUA



YMerTs:

— BBITIOJIHATH apu(METHUECKUE JICHCTBHS, COUETasi yCTHBIC U MMChbMEHHBIE TIPUEMBI, IPUMEHEHNE
BBIYMCIIUTENIbHBIX YCTPOUCTB;

— HaxOJWTh 3HAYEHHUs KOPHS HATypaJIbHOM CTEIEHM, CTEIEHU C PAlMOHAIBHBIM IIOKA3aTelleM,
norapudma, UCHONIB3YS MPU HEOOXOJUMOCTH BBIYUCIHUTEIbHBIC YCTPOWCTBA; MOJB30BATHCSA OLIEHKOW U
MIPUKHUJIKOW IPU IPAKTUYECKUX PACUETaAX;

— NPUMEHSTH MOHSTHS, CBSI3aHHBIE C JEIMMOCTBIO LEJIBIX YUCEN, IPU PELIEHUH MAaTEMaTUYECKUX
3az1ay;

— HAaXOJWThb KOPHM MHOTOYJIEHOB C OJHOW IEPEMEHHOW, pacKIaJbIBaTh MHOTOWIEHBI Ha
MHOXUTEIH;

— BBIIOJHATH JCHUCTBUSA C KOMIUIEKCHBIMM YHCIAMHU, [OJb30BATHCS T'€OMETPUUYECKOU
MHTEpIpPETAlME KOMIUIEKCHBIX 4YMCEJ, B NPOCTEHIIUX CIy4dasX HaXOAUTb KOMIUIEKCHBIE KOpPHH
ypaBHEHUH C IeHCTBUTENBHBIMU KO3 PUIIEHTaMU;

— NPOBOJUTH MPeoOpa30BaHUS UYMCIOBBIX U OYKBEHHBIX BBIPAKEHUM, BKJIIOYAIOIIMX CTEINEHHU,
paauKaibl, Jorapu@mbl ¥ TPUTOHOMETPUYECKHE (PYHKIINU;

MCIOJIB30BATh MPUOOPETEHHBIC 3HAHUS M YMEHHS B IPAKTUYECKOM IEATETFHOCTH U TOBCETHEBHOM
AKU3ZHU JUIS:

— MPAKTUYECKUX PacyeToB 1Mo (hopMyiam, BKIOYast (OPMYIIbI, COAECPIKAIINE CTEIICHH, PaIHKaIIbI,
jorapu@Mmbl U TPUTOHOMETpUUYECKUE QYHKINHU, UCTIONB3Ys IPU HEOOXOAUMOCTH CIIPABOYHbIE MAaTEpPUAIIbI
Y NIPOCTEUIIINE BRIYUCIUTENBHBIE YCTPOUCTBA;

— MpUOOpPETEeHUs MPAKTUIECKOTO OIbITA AEATEILHOCTH, MPEAIIeCTBYIONIEH MpodeccnoHalbHO, B
OCHOBE KOTOPOM JIEKUT JaHHbIN y4eOHBIN MpeMeET.

OyHKIUHN U TpaPuKu

Ymers:

— OIlpeNeNATh 3HaueHHe (PYHKIUM 110 3HAYEHHUIO apryMeHTa IpHU Pa3IMYHbIX crocolax 3aJaHus
byHKIUY;

— CTPOUTH IrpauKy U3yYEHHBIX QYHKIMH, BBIIOIHATH IPeoOpa3oBaHus rpauKoB;

— ONKCHIBATH 10 rpaduKy U 1o GopMyJIe MOBEICHHE U CBOHCTBA (DYHKITHIA;

— peliaTh ypaBHEHMs, CUCTEMbl YpaBHEHHIl, HEpaBEHCTBA, MCIIOJb3Yysl CBOMCTBA (PYHKLUUH U HX
rpaduUecKue mpeICTaBICHuUS;

HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTUYECKOH J1€ATEbHOCTH U ITOBCETHEBHOM
KHU3HH IS

— OIMCAHMS U UCCIEeI0OBaHUS C MIOMOLIbIO (YHKIMNA peabHbIX 3aBUCUMOCTEH, MIPEICTABICHUS UX
rpaduYecKy; MHTEPIPETANHU IPa(GUKOB peaTbHBIX MPOIECCOB;

— npruoOpeTeHus NPaKTUYECKOTO OMbITA JeSTEIbHOCTH, MPEeALIeCTBYIOIEH TpodecCHOHATbHOM, B
OCHOBE KOTOPOM JIEKUT JaHHbIN y4eOHBIN MpeMeET.

Hauama MaTemMaTH4eCcKOro aHajan3a

VYMeTh:

— HaXOJIUTh CYMMY O€CKOHEYHO yOBIBAIOIIEH reOMeTpHIEeCKON IPOrpecCcui;

— BBIYUCIIATH HpOI/IBBOI[HI)IG 158 HepBOO6p8,3HI)I€ E)JIGMGHTapHBIX Q)YHKHHI;'I, HpI/IMeHHH npaBI/ma
BBIUHCIICHHS IPOU3BOIHBIX U IEPBOOOPA3HBIX, UCIOIb3YsI CIIPABOUHBIE MaTEPHAIIBI,

— MCCIEI0BATh (PYHKIMU M CTPOUTH UX TPAPHUKHU C TOMOIIBIO TPOU3BOIHOM;

— pemiarthb 3a/1a4¥l ¢ IPUMEHEHHEM YPaBHEHUS KacaTeabHOU K rpaduky GpyHKINM;

— pGHIaTI) 3a4a4Y1 Ha HAXOXICHHUC HaI/I6OJII)HI€I‘O U HAMUMCHBIICTO 3HAYCHUA (1)}/HKLII/II/I Ha OTpe?;Ke;

— BBIYMCIIATH IUIOIIAIb KPUBOJMHEHHON TPAICINy;

HCIIOJIB30BATh HpI/IO6p€T€HHI)I€ 3HAHUS nu YMGHI/IH B HpaKTH‘{GCKOﬁ HNCATCIIBHOCTU U
MMOBCEIHEBHOM )KU3HHU IS

— pGIHGHI/IH FGOMeTpI/IquKI/IX, (1)I/I3I/I‘~I€CKI/IX, 3KOHOMHUYCCKUX U l[pyrI/IX HpI/IKJ'IaI[HI)IX 3aJad, B TOM
Yyyuciie 3ajad Ha HauOOJIbIIME W HAWMEHBIIME 3HAYCHHS C MPUMEHEHHEM ammapara MaTeMaTH4YeCKOIo
aHaIIN3a;



— nproOpeTeHus MPAaKTUYECKOro OIbITa JAESITeIbHOCTH, MPEIIIECTBYIOLIEH npodeccuoHanbHOM, B
OCHOBE KOTOPOM JIEKUT JaHHbIN y4eOHBIN MpeMeT.

YpaBHEHHUsI U HEPABEHCTBA

YMers:

— pelaTh palMOHalbHBIC, IOKa3aTeJIbHbIE M JIOrapu(MHUUYEcKHe ypaBHEHHMS U HEPABEHCTBA,
UppalMOHAJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

— JI0Ka3bIBaTh HECIIOKHBIE HEPABEHCTBA;

— pemarb TEKCTOBbIE 3aJa4d C IIOMOIIBIO COCTaBJICHHWsS YPAaBHEHWM, W HEPABEHCTB,
UHTEPIPETUPYSI PE3YJIbTAT C YYETOM OTPaHUYEHUN YCIOBHSI 3a1a4u;

— M300pakaTh Ha KOOPIMHATHOW IUIOCKOCTH MHOYKECTBA PEHICHWN YpaBHEHHI M HEPABEHCTB C
IBYMsI IEPEMEHHBIMU U UX CUCTEM.

— HaXOJHUTh NPUOJIMKCHHBIC PEIICHUS] YPABHEHUH B UX CUCTEM, HCIIOJNB3Ys rpaduIecKuii METO;

— pelaTh ypaBHEHMs, HEPaBEHCTBA M CHCTEMBbl C MPUMEHEHHEM rpadUuecKuX MpeicTaBlIeHUl,
CBOWCTB (pyHKIIUH, TPOU3BOIHOI;

UCMOJb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUYECKOM JEATENbHOCTH U
ITIOBCEITHEBHOM KU3HM JUIA:

— IOCTPOEHUS U UCCIEN0BAaHNS IPOCTENIINX MATEMATUYECKUX MOJEIIEH;

— proOpeTeH s MPAKTUIECKOTO OIBITA ACITEIBHOCTH, MPEIIIECTBYIONICH MpodecCHoHaNbHOM, B
OCHOBE KOTOPOU JIKUT JaHHBIN y4eOHBIH MpeMeT.

OEeMEHTHI KOM6I/IHaTOpI/IKI/I, CTAaTUCTUKU U TCOPUHU BepOHTHOCTCﬁ

VYMeTh:

— pemaTh IpocTerine KOMOMHATOPHBIE 3aa4l METOI0M Tiepebopa, a TakKe C UCIOIb30BaHIUEM
U3BECTHBIX (popmyi, TpeyronbHuka [lackans; Berancnsats koddduuuentsl 6uHOMa HptoToHa 1o popmysie
Y C UCIIOJIb30BaHUEM TpeyroyibHuKa [lackans;

— BBIYUCIIATH BEPOSITHOCTH COOBITUI Ha OCHOBE IO/ICYETa YUCIIA UCXO0B (IIPOCTEHIINE CIIy4an);

WCIIOIb30BaTh MPUOOPETEHHBIE 3HAHUS M yMEHUS B TMPAKTUYECKON JIEATETBHOCTH W
MMOBCEIHEBHOM )KU3HHU JIJIS:

— aHaju3a pPeabHBIX YHCIIOBBIX JAHHBIX, MPEACTABICHHBIX B BUJEC AUArpamm, rpadukoB; I
aHann3a MHQOpPMAIUK CTATUCTUYECKOTO XapaKTepa;

— MPUOOPETEHUS MTPAKTUICCKOTO OIBITA JISATEIBHOCTH, TPEIISCTBYIONICH MPOodeCCHOHATHHOMU, B
OCHOBE KOTOPOU JIKUT JaHHbIN y4eOHBIH MpeMeT.

I'eomeTpus

YMers:

— COOTHOCHTH IUIOCKHE T€OMETPUUECKHE (DUTYpBI U TPEXMEpPHBIE OOBEKTHI C MX OMUCAHHSIMHU,
yepTexkaMu, N300paKeHUSIMU; Pa3IMYaTh U aHAJTH3UPOBATh B3AUMHOE PACIIOIOKEHHE GUTYD;

— M300paxaTh reOMETPHUYCCKHUE (PUTYPBI U TEJIa, BHIIIOIHATH YSPTEXK 10 YCIOBUIO 33/1a4H;

— pemaTh TeOMETPUYECKHE 3a/1aud, ONMHUPAsCh HAa HM3YYCHHBIC CBOMCTBA IUIAHMMETPHUUYECKHX M
CTEPEOMETPUYCCKUX (GUTYp W  OTHOIICHHHA MEKAY HHMH, T[PUMEHSS  ainreOpanvyeckuil U
TPUTOHOMETPUYECKUH arnapar;

— MPOBOJUTH J0KA3aTeIbHbIC PACCYXK/CHUS TPU PELICHUY 3aJ1a4, JI0Ka3bIBaTh OCHOBHBIC TEOPEMBI
Kypca;

— BBIYUCIIATH JIMHEHHBIC AJIEMEHTBI U YIJIbl B MPOCTPAHCTBEHHBIX KOHQUTYpalusx, o0beMbl U
TUTOIIA/IU TIOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEJ M X MPOCTEHITNX KOMOWHALINIA;

— NPUMEHITh KOOPIMHATHO—BEKTOPHBIH METOJ Il BBIYMCICHHS OTHOIICHHUH, PACCTOSHHUNA W
YIJIOB;

— CTPOUTH CEYCHUSI MHOTOIPAHHUKOB ¥ U300paKaTh CEUCHUS TEJ BPAIICHHS:

UCIIOJIb30BATh NPUOOPETEHHbIE 3HAHUS W YMEHHS B [PAKTUUYECKOH JEATEIBHOCTH |
MOBCETHEBHOM KU3HU JIJISL:

— HCCIIeIoBaHus (MOJCITUPOBAHUS) HECIOXKHBIX NMPAKTUYECKUX CHTYallMii HA OCHOBE M3YyYCHHBIX
(bopMyn 1 CBOUCTB Quryp;



— BBIUMCIJIEHUS JUIMH, IJIouajieil 1 00beMOB peajbHbIX OOBEKTOB MPH PELICHUM HMPAKTUYECKUX
3ajJa4, UCIIOJIB3YsI MPH HEOOXOAMMOCTH CIIPAaBOYHHUKH U BEIYUCIUTEILHBIC YCTPOMCTBA;

— pruoOpeTeHus MPAaKTUYECKOro OIbITA AESITEIbHOCTH, IPEIIIECTBYIOLIeH npodeccuoHanbHOM, B
OCHOBE KOTOPOM JIEKUT JaHHbIN y4eOHBIN MpeMeET.

1.3.3 IInanupyemsble pe3ysibTaTbl OCBOCHUS y4eOHOro IpeaMeTa:

Ocoboe 3HaueHue y4eOHBIH NpeAMET uMeeT Npu (HOPMUPOBAHHHM W PA3BUTHHA OOMMX W
npodecCHOHAIbHBIX KOMIETEHIUH.



Koan

I[lnannpyeMble pe3y/bTaThl OCBOEHHSI YUeOHOI0 NpeaMeTa

HaMMEHOBaHUe
popmupyembIx JIMYHOCTHBIE, MeTaNpeIMeTHbIE IIpeamerHbie
KOMIIeTeHI M
OK 01. Beibupats — TOTOBHOCTb K TpPyAYy, OCO3HAaHME IIEHHOCTM MAaCTEepCTBA, | —BJIAJETh  METOJAMM  JOKa3aTelIbCTB,  alrOpUTMaMu

CIIOCOOBI peLICHUS
3a1a4
po(hecCHOHATLHOM
JeSITeIIbHOCTH
MMPUMCHHUTCIIBHO K
pa3JInYHBIM
KOHTCKCTaM

TPYAOJIO0HE;

— TOTOBHOCTh K AaKTHBHOH J€SITEIbHOCTH TEXHOJOIMYECKOH U
COLIMAIIbHOW  HAMNpPaBJICHHOCTH, CIIOCOOHOCTh  MHHUIMUPOBATH,
IUTAHUPOBATh U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO JESTebHOCTD;
— WHTepeC K pasnu4HbeM  cdepam  TpodeCCHOHATHHOU
JEeITEILHOCTH,

OBiajleHHe YHHBEPCAJbLHBIMH Y4Ye€OHBIMH TO3HABATEIbHBIMH
JeHCTBUSIMU:

a) 0a30BBIC JIOTUYECKHEC JICHCTBUS:

— CaMOCTOATENbHO (OPMYITUPOBATH U AKTYAIU3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHABJIMBATh CYIICCTBEHHBIH NpPH3HAK MM OCHOBAaHUS IS
CpaBHEHUS, KJIaCCH(PUKAIIUU 1 0000IICHNUS;

— ONpeAeNATh IeNH JACATSIBHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPHUH UX TOCTHIKEHUS;

— BBISIBJIATh 3aKOHOMEPHOCTH ¥ ITPOTHBOPEYHS B paCCMATPUBACMBIX
SIBIICHUAX,

— BHOCHUTHh KOPPEKTHUBHI B JICITCIIBHOCTD, OLICHUBATh COOTBETCTBHUE
PE3yJIBTATOB IEJISIM, OLICHUBATh PUCKU ITOCIICICTBUI JICITCILHOCTH;
— pa3BHBaTh KPEATHMBHOE MBIIIJICHUE IMPU PEUHICHUU >KU3HCHHBIX
pooieM

0) 6a30BbIC UCCIICIOBATEILCKUE JICHCTBUS:

— BIQJCTh HaBBIKAMH Y4e€OHO—HMCCIICJIOBATEILCKON W IMPOCKTHOU
NeSATEIbHOCTH, HaBbIKAaMHU Pa3peIICHHS TIPOOIeM;

— BBISABIISATh TPUIMHHO—CIICJCTBCHHBIC CBS3W W aKTYaJIH3UPOBATH
3a/1auy, BBIJBUTATh THUIIOTE3y €€ PEIICHHS, HAXOJHUTh apryMEHTHI
JUISL IOKA3aTeNIbCTBA CBOWX YTBEP)KICHUH, 3a7aBaTh MapamMeTphl U
KPUTEPHUU PEIICHHS;

— aHAIM3UPOBATh IIOJIYYCHHBIE B  XOJIE
pe3ynbTaThl, KPUTHYECKH  OICHUBAaTh  HX
IIPOTHO3MPOBATh U3MCHCHHUE B HOBBIX YCJIOBHSIX;

pelicHud  3aaa4yu
JOCTOBCPHOCTD,

pemeHust 3aaa4y; ymMeHue (OpPMYIHPOBATH ONPEHCICHHS,
aKCUOMBl U  TEOpPEeMbl, MPUMEHATh UX, MPOBOJIUTH
JI0Ka3aTeIbHbIC PACCYKICHHS B X0/I€ PELICHHUS 3a/ay;

— yMeThb ONepUpOBaTh IMOHATHSAMU: CTEHNEHb 4YHCIA,
Jorapu¢M UHCIA; YMEHHE BBINOJHATH BBIYHCICHUE
3Ha4eHUH U MpeoOpa30BaHMsl BEIPAXKEHUI CO CTENEHSAMH U
JgorapupmMamMu, mpeodpazoBaHus APOOHO—PAMOHATBHBIX
BBIPAKCHUI;

— YMEThb ONEpUPOBaTh MOHATHAMHU: pAlMOHAIBHEIE,
UppalnvoHaJIbHbIE, HoKa3arejbHbIE, CTETICHHBIE,
Jorapu(pMHUUECKUE, TPUTOHOMETPUYECKHE YpaBHEHHUS U
HEPaBEHCTBA, X CUCTEMBI;

—  yMeTh  ONEpUpOBaTh  MOHATUSAMH:  (YHKIIHA,
HenpepbiBHAass (QYHKLHMSA, IPOU3BOJHAs, IEepBOOOpa3Hasdi,
OTIpeNIeICHHBI MHTETPal; YMETh HAaXOAUThH MPOU3BOIHEIC
JIEMEHTApPHBIX  (DYHKLUI,  MCIONAB3ys  CIpaBOYHbBIE
MaTepHajbl; HCCIEAOBAaTH B  MPOCTEHIIMX  CIIydasx
(GyHKIMH Ha MOHOTOHHOCTb, HAaXOJIUTb HAWOOJBIIUE U
HaVMEHbIINE 3HAaYeHHs QYHKOHUH; CTPOUTH TpaPuKu
MHOI'OYJICHOB C UCIIOJIb30BaHUEM anrnapara
MaTeMaTHYECKOTO aHaJM3a; IPUMEHSITh TPOU3BOJHYIO TIPH
pelIeHUH 3ajjady  Ha JBW)KEHHUE; pellaTh MPaKTHKO—
OpPHEHTHUPOBAHHBIE 3314l Ha HANOOJIBIINE U HANMEHBIIINE
3HA4YEHHUs1, HA HAXOXKJCHHUE IIyTH, CKOPOCTH U YCKOPEHHUS;

— yYMeThb OIEPHPOBATH MOHATUSAMHU: pPaLUOHATbHAS
byHKuus, noka3zaTenpHas (QyHKIUs, cTerneHHas (QyHKIus,
JorapupmMuIecKas byHKIHA, TPUTOHOMETPHUUECKHE
byHKIMH, 00paTHBIE (PYHKIIMU; YMEHHUE CTPOUTH I'paduku
U3yYCHHBIX (DYHKIOUH, HCIONb30BaTh rpaduku mpu
U3yYEHUM IPOLECCOB M 3aBUCUMOCTEH, INpHU PpeIICHUU
3aJa4 W3 JPYTUX Y4eOHBIX TPEAMETOB M 33Ja4 W3




—YMCTb IICPCHOCUTHL 3HAHHA B IIO3HABATCIIBHYIO M IIPAKTHYCCKYIO
00J1aCTH KU3HENEATEILHOCTH;

— YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX 00J1aCcTel;
— BBIABHUI'aTb HOBLIC UACH, MPCAJIAraTb OPUTHHAIBHBIC IMOAXOAbI U
peIlIeHrs, CIOCOOHOCTh MX HCIIOJIb30BAHMS B IO3HABATEIBHOU U
COLIMAJIBHOM ITPAaKTHUKE

peabHON KHM3HH; BBIpAXKaTh (OPMYIAMU 3aBHCHUMOCTH
MEX]ly BEIMYMHAMY;

— YMETb pellaTh TEKCTOBBIC 33[]a4d Pa3HbIX TUIOB (B TOM
YKCJIe Ha MPOLEHTHI, J0JIM U YacTH, Ha IBUXKEHUE, padoTy,
CTOMMOCTH TOBApOB U YCIYT, HAJOTH, 33Ja4yu U3 00JIacTH
yIpaBJICHUS JIUYHBIMH W CEMEHHBIMH  (PHHAHCAMH);
COCTaBIISITh BBIPAKEHUS, YpPaBHEHHs, HEPaBEHCTBA M HUX
CUCTEMBI 110 YCJIOBMIO 33JauM, UCCIEN0BATh MOJYyYEHHOE
pelleHre 1 OleHUBAaTh MPaBIONOA00HOCTh PE3yIbTaTOB;

— YMETb OIIepupOBaTh MOHSTUSMU: cpenHee
apudmeTnyeckoe, MeaAMaHa, HauOOIbIlee U HaWMEHbIIee
3HAueHUs, pa3Max, JUCIEpPCHUs, CTaHAAPTHOE OTKIOHEHUE
YHCIIOBOTO HAa0Opa; yMeThb W3BJIEKAaTh, HHTEPIPETUPOBATH
UHPOpPMALIMIO, TPEACTaBICHHYI0O B  Tabnumax, Ha
quarpammax, — rpadukax, — OTpaXarollyld  CBOICTBa
peaIbHBIX  NPOLECCOB M  SBJIEHUH;  IPEACTaBIATh
uHbOpMAIlMI0O C TOMOIIBI0 TabNUIl U JAHArpaM;
UCCJIEIOBaTh CTATUCTUYECKUE JAaHHbIE, B TOM YHUCIE C
IpUMEHEeHHEeM TpaduyecKuX METOJOB M AJIEKTPOHHBIX
CPEJICTB;

— yYMEThb OINEpPUPOBaTh MOHATHIMH: CIIy4alHBI ONBIT U
cilly4aliHOe COOBITHE, BEPOSITHOCTH CIIYYallHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSITHOCTH C HCIHOJIB30BAHUEM
rpadU4ecKuX METOAOB; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIE (aKThl U
(GopMynBl TIpH pelIeHUH 3a7ad; OICHUWBATh BEPOSTHOCTH
peallbHbIX ~ COOBITUH; 3HAKOMCTBO CO  CIy4YaiHBIMHU
BEJIMYMHAMHU; YMEHHE INPUBOAUTH IMPUMEPHI MPOSBICHUS
3aKOHA OOJIBIIUX YHCET B MPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX;

— YMeThb OIEpUpOBaTh MOHATUSAMHU: TOYKA, MpsMas,
IJIOCKOCTb, IIPOCTPAHCTBO, JIByTpaHHbIN yroi,
CKpEIIMBAOIINECs npsiMbIE, napauieaTbHOCTh u
NEPIEeHIUKYJIIPHOCTD NPSMBIX U TNIOCKOCTEH, YTOJI MEXTY




OPSMBIMH, YIOJ MEXAYy IPSAMON M INIOCKOCTBIO, YIrOJI
MEX]Ty TUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH JIO TUIOCKOCTH,
pacCTOSTHUE MEXKIY MPSAMBIMH, PacCTOSHHUE  MEXKIY
TUTOCKOCTSIMHU; YMEHHE UCIIOJB30BaTh MIPH PEIICHUN 3a]1ad
U3yYeHHbIC (AKTBI W TEOPEMbl IUIAHUMETPHH, YMCHHE
OIICHUBATH Pa3Mepbl O0BEKTOB OKPYKAOIIETO MUPA;

— yMeTh ONEPUPOBATh IOHATHUSAMH: MHOI'OI'PDAHHHUK,
CCUYCHHE MHOTOTPAHHHKA, KyO, Mapajulesienunea, npu3ma,
nupaMuja, GUrypa ¥ MOBEPXHOCTh BpalllCHUs, LUIHHIP,
KOHyc, mmap, cdepa, cedeHuss (UTYpPHI BpaIICHHS,
IUIOCKOCTh, Kacaromiasicsi cdepsl, IMHIMHApPA, KOHYyca,
IUTONIA/b TIOBEPXHOCTH TMHPAaMUIBI, IPU3MBI, KOHYCa,
HAIUHAPA, [UIOIAAb cheps, 00BeEM KyoOa,
IPSIMOYTOJIBHOTO TIapaslIeIeIHIIe/[a, TUPAMUJIBI, TPU3MEI,
WIMHIPA, KOHyca, IIapa, yMEHHEe  H300paxarhb
MHOTOTPAaHHHUKHU Y TTOBEPXHOCTH BPAIIICHUS, UX CCUCHUS OT
PYKH, C IIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
JIEKTPOHHBIX CPEJCTB; YMEHHUE PACIIO3HABATH CUMMETPHUIO
B IIPOCTPAHCTBE, yMEHHE paclo3HaBaTh IPABHIIbHBIC
MHOTOTPaHHHKH;

— yMEThb OICPHUPOBATh IOHATHSIMH: JBH)KCHHE B
MPOCTPAHCTBE, IMOAO00HBIE (UTYpBI B MPOCTPAHCTBE,
UCIIOJIb30BaTh OTHOIICHHE IUIOMIAZCH ITOBEPXHOCTEH M
00BeMOB MTOAOOHBIX (UTYp TIPU PEIICHUH 33/1a4;

— YMETh BBIYHCJIATh I'€OMETPHUCCKHE BCIMYUHBI (JIMHA,
yroy, TIUIOmaah, OO0BEM, IUIOMAAh IOBEPXHOCTH),
UCIIOJIb3YS U3ydeHHbIC (POPMYIIBI U METO/IBL;

— yYMeTh ONEpPUPOBATH TMOHATHSIMH: MPSIMOYTOJIbHAS
CHUCTEeMa KOOpJIWHAT, KOOPJHHATBHI TOYKH, BEKTOp,
KOOPJMHATHI BEKTOPa, CKAISIPHOE TMPOHM3BEACHHUE, YTOJ
MEXIYy BCKTOpAaMH, CyMMa BEKTOPOB, IIPOHM3BEICHHE
BEKTOpPa HA YHUCIIO; HAXOAWTHh C IOMOIIBI0 H3YYCHHBIX
dbopMysl KOOpJIUHATHI CEPEIUHBI OTpPE3Ka, PACCTOSHHE
MEXIY JBYMS TOUKAMHU;




— yMeTh BBIOMpPATh MOAXOIAMIMKA W3YYEHHBIH METOJ JUIs
peleHus 3a1a4M, pacro3HaBaTh MaTeMaTHUECKUE (HaKThI U
MaTeMaTHYeCKUe MOJENU B MPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B MCKYCCTBE; YMEHHE IPHUBOJIUTH IMPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCHUHCKOM U  MHPOBOI
MaTE€MaTUYECKON HAyKHU.

— YMETbh ONEPUPOBATH MOHATUSIMU: ONpEeTICHUE, aKCHOMa,
TeopeMa, CJIEe/ICTBUE, CBOMCTBO, MPU3HAK, JOKAa3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYIHPOBKU; yMEHHE (DOPMYITHPOBATH
o0paTHOE U MPOTHUBOIIOJIOKHOE YTBEP)KICHHUE, IPUBOAUTD
OpuUMepbl M KOHTPIPUMEPHI, HCIOIB30BaTh  METOJ
MaTeMaTUYeCKON HHIYKLUHU; IPOBOAUTH JOKa3aTeNIbHbIC
paccy)kJIeHHs ~TpU  pElIeHUW  3aJady,  OILEHUBATh
JIOTUYECKYIO [TPaBUIIBHOCTh PACCYyXKICHHUI;

— yMeTb  OMNEpUpOBaTh  MOHATUAMU:  MHOXKECTBO,
MOJIMHOKECTBO, ONEPALMKU HAJ MHOXXECTBAMHU; YMEHHE
UCIIOJIb30BAaTh TEOPETUKO—MHOKECTBEHHBIN ammapar Jyis
ONMCAaHUs PEAIbHBIX MPOLIECCOB U SIBJICHUN MPHU PELICHUU
3a/1a4, B TOM YHUCJIE U3 IPYTHX YYEOHBIX MPEAMETOB;

— YMETh ONEpUpOBaTh MOHATHAMHU: Tpad, CBA3HBIN rpad,
JIepeBo, UK, Tpad HaA MIOCKOCTH; YMEHHE 3a/laBaTh U
OINKCHIBATh rpadsl pa3IMYHbIMU crocobamu;
UCIIOJIb30BaTh Tpadbl MPH PEIICHUH 33]1aY;

— yMeTh CBOOOJHO ONEPUPOBATH MOHATUSMHU: COUYETAHHE,
MEPECTaHOBKA, YUCIIO COYETAHUH, YUCIO TEepecTaHOBOK;
O6unom HproTOHA; yMEHHE TNPHUMEHSATh KOMOWHATOPHEIC
(bakThl U paccyKJIeHUs AJIs PelIeHus 3a1ady;

—yME€Tb OIEPUPOBATh IOHATUSMU: HATYpaJIbHOE YMUCIIO,
[eJI0€ YMCII0, OCTATOK [0 MOJYJI0, PalliOHATBHOE YHCIIO,
UPpPALMOHATIBHOE  YHUCJIO, MHOXKECTBA  HAaTypalbHbIX,
LENbIX, PAllMOHATBHBIX, JACUCTBUTEIBHBIX YHCE; YMEHHE
UCIIOJIb30BaTh MPU3HAKH JCITUMOCTH, HAUMEHBIITNH 00Tt
JIeNuTeNh W HauMeHbIlee oOlee KpaTHOE, aJrOPUTM
EBkinaa npu peleHuu 3a/1a4; 3HaKOMCTBO C Pa3IMuHbIMHU
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NO3UIIMOHHBIMUA CHCTEMaMH CYHCIICHUS;

— yMeTh CBOOOJHO ONEpPUPOBATh MOHATHSIMH: CTEIEHb C
IeTBIM  TIOKa3aTeleM, KOPEeHb HAaTypaJbHOW CTEIeHH,
CTETIEHb C PpAlMOHAIBHBIM IIOKa3aTelleM, CTENEeHb C
JCWCTBUTEIEHBIM (BeIIECTBEHHBIM) MIOKa3aTeleM,
JorapupM  UHCIa, CHHYC, KOCHHYC W  TaHTEHC
IPOU3BOJIEHOTO YHCIA;

— yMeTh  ONEpUpOBaTh  MOHATUSAMH:  TOXIECTBO,
TOX/IECTBEHHOE npeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CHUCTEMa ypaBHEHMH W  HEPAaBEHCTB,
PAaBHOCWIJIBHOCTh ypaBHEHHH, HEPAaBEHCTB M CHCTEM,
panmoHaIbHbIE, UppanroHaIbHbIE, 1OKa3aTesbHbIE,
CTENCHHBIE, JOrapu(MUUECKHe, TPUTOHOMETPHUYECKUE
ypaBHEHHs, HEPAaBEHCTBA M CHUCTEMbI, YMEHHE peIIaTh
ypaBHEHUS, HEPaBEHCTBA M CUCTEMBI C IIOMOIIBIO
pa3IMYHBIX MPUEMOB; pellaTh YpaBHEHHs, HEPABEHCTBA U
CHCTEMBl C  TIapaMeTpoM; MPHUMEHATh  ypaBHEHHUS,
HEPaBEHCTBA, UX CHUCTEMBI JUIS PEUICHUS MAaTEeMaTHYECKUX
3a71a4y ¥ 3a7a4 U3 pa3In4HbIX 00JIaCTeH HAYKU U peabHOM
KHU3HH;

—yMeTb CBOOOJHO ONEPHPOBaTH MOHATHAMHU: Tpaduk
¢ynkuum, oOpaTHas QYHKUOUS, KOMIIO3UIMS (QYHKIUH,
JAuHeHHas (QyHKUUS, KBaJpaTU4Has (YHKIHS, CTEIeHHAs
(GyHKIMS € [EeNTBIM TOKa3aTejleM, TPUTOHOMETPHUYECKHUE
byHKIMKM, OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIIHH,
noKaszarenbHas W JiorapupmMudeckas (QyHKIUH, yMEHHUE
cTpouTh Tpaduku (GyHKIMH, BBIOIHATH MPeoOpa3oBaHUs
rpaduKoB QyHKITHI;

YMEHHE HCIOJIb30BaTh IpadUKu (QYHKIHHA Uil U3y4SHHS
NPOIIECCOB M 3aBHCUMOCTEH TpHU peIIeHUH 3ajad W3
JIpYruX Y4eOHBIX NpPEAMETOB W W3 pEaJbHON JKU3HH;
BBIpa)KaTh (POPMYIJIaMHU 3aBUCHIMOCTH MEX/y BETHYMHAMU;
yYMEHHE CBOOOJHO OIEpUPOBATH IOHITUSMH: YETHOCTbH
(GYHKIMH, TEPUOAWYHOCTh (YHKIMH, OTPAaHHYECHHOCTD
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(GYHKIIUN, MOHOTOHHOCTh (DYHKITHH, SKCTPEMYM (DYHKITHH,
HanOoJpIllee ¥ HaWMEHbIIEEe 3HaueHUs (QyHKIUM Ha
POMEKYTKE; YMEHHUE MPOBOIUTH MCCIICIOBAaHNE (DYHKIINY;
YMEHHE HCIIOJIb30BaTh CBOMCTBA W rpaduku GyHKIUH IS
pelleHHs ypaBHEHUI, HEPaBEHCTB U 3a/1a4 C MapaMeTpaMu;
n300pakaTh Ha KOOPAWHATHOW IUIOCKOCTH MHOXECTBA
pelleHHId ypaBHEHU, HEPABEHCTB U X CHUCTEM;

—  yMeTh  CBOOOJHO  ONEPHPOBATH  TOHSATHIMU:
MIOCJICIOBATEIBHOCTD,  apudMeTHuecKass  Iporpeccus,
reoMeTpuueckas Iporpeccusi, OECKOHEUHO YyObIBarouias
reoMeTpUIecKast MIPOTPECCHUS; YMEHHE  3ajaBaTh
MOCJIEIOBATEIBHOCTA, B TOM YHCJIE€ C  TOMOIIBIO
PEKYPPEHTHBIX (HOPMYIT,

— yMeThb OIEPUPOBATH TMOHATHAMHU: HENPEPHIBHOCTD
(GYHKIIMU, aCUMITOTHI Tpaduka QyHKIIUH, IEPBast U BTOpast
POW3BOIHAS (PYHKIMH, TE€OMETPHUUSCKUN M (PU3UICCKUIT
CMBICJI TIPOU3BOJHOM, TepBOOOpa3Has, ONpeAeICHHBIN
UHTETpAT, YMEHHE HaXOIUTh ACUMHOTOTHI Tpaduka
(YHKIMK; YMEHHE BBIYUCISATH IPOU3BOIHBIC CYMMBI,
NPOM3BEACHUS, YAacCTHOTO U KOMITO3UIMH (YHKIHH,
HAXOJIUTh YPAaBHEHHE KacaTeIbHOU K TpapuKy (QyHKIIHH;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO ISl MCCIIEIOBAHUS
(GYHKIMH, JUIS HAXOXKIACHUS HAWIYYIIErO pEIICHUS B
NPUKIIAJHBIX, B TOM YUCIIE CONMATbHO—IKOHOMHYECKUX H
du3nveckux 3aaavax, IS ONPEICIICHUS CKOPOCTH H
YCKOPEHHS; HAXOOUTh IUIOMAAM M 00BeMbl (uryp c
TIOMOIIBIO WHTETpaa; MIPUBOJIUTH PUMEDPHI
MaTeMaTHIECKOTO MO/JICIIUPOBAHUS C MIOMOIIIBIO
nuddepeHIaIbHBIX YPaBHCHHUIH;

— yYMETh ONEepUPOBATh MOHATHUSAMH: KOMILIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMILICKCHBIC YHUCIIA, MOAYJIb U apryMEHT
KOMILIEKCHOTO YKciia, opMa 3aIiCi KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TPUTOHOMETPHUYECKAsI u
anreOpandeckas); YMETh TPOU3BOIUTH apU(PDMETHUCCKHEC
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NeHCTBUSL € KOMIUIGKCHBIMH — YHUCIIaMH; TPUBOJIUTH
PUMEPHI NCIIOIB30BAHNS KOMILICKCHBIX YHCET,;

— yMeTb CBOOOJHO ONIEpUPOBaTh HOHATUSAMH: CpeaHEe
apudmeTHyecKoe, MeJIMaHa, HauOOJbIIIee U HaWMEHBIICe
3HA4YeHHUs, pa3Max, TUCIEPCHs], CTAHIAPTHOE OTKJIOHEHUE
JUIS ONMCAHMS YHCIIOBBIX JTAHHBIX; YMEHHUE HCCIIEIOBATh
CTaTUCTHUYECKUE JlaHHbIE, B TOM YHUCIE C NPUMEHEHUEM
rpadu4ecKux  METOJOB W  DJJEKTPOHHBIX  CPEJICTB;
rpadM4ecKd MCCIIEOBAaTh COBMECTHbIE HaOMIONEHUs C
IIOMOIIBI  JUarpaMM  PAacCeMBaHWsd M JIMHEHHOM
perpeccuu;

— yMeThb  HaxXxOAWTh  BEPOSTHOCTH  COOBITHH ¢
UCIIOJIb30BaHUEM I'paMUeCKUX METOJO0B; MPUMEHATh JUIS
pemeHust 3amad4  (GOpMyIBl  CIOKEHUS H  YMHOXKCHUS
BEPOSATHOCTEH, (GOpMyIly MOJHON BEpOATHOCTH, (popmyiy
Bepuymnu, komOunatopHble (akTel u  (HOPMYIIBL;
OLIEHUBATh BEPOSATHOCTH peallbHBIX COOBITUH; yMEHHE
ONEpPHPOBATh  TOHATHAMHU:  CIy4ailHas  BEJIIMYMHA,
pacrpeneneHue BEPOSITHOCTEH, MaTeMaTH4eCcKoe
OKUJaHWe, JHUCIepCHs W CTaHJApTHOE OTKIOHEHHE
CllyyallHOM BeJIMYMHBI, (YHKIUM paclpelesieHuss MU
IUIOTHOCTH PaBHOMEPHOTO, M0Ka3aTeIbHOTO "
HOPMAJIbHOTO ~ pacHpeiesieHU; yMEHUEe HCII0JIb30BaTh
CBOMCTBA U3YYECHHBIX PACIpPENEICHAN I pelIeHus 3a1a4;
3HAaKOMCTBO C MOHATUSAMHU: 3aKOH OOJIBIINX YHCEII, METObI
BBIOODOYHBIX ~ HCCIENOBAHWW;  YMEHHE  IPUBOJIUTH
OpUMEpbl  NPOSIBIEHUS 3aKOoHa OOJNBIIMX YHCENl B
NPUPOIHBIX ¥ OOIIECTBEHHBIX SIBICHUSX;

— YMeThb CBOOOJHO ONEPUPOBATH MOHATUSAMH: TOUKA,
npsiMasi, IJI0CKOCTh, IPOCTPAHCTBO, OTPE30K, Ty, TUIOCKHUMA
yroja,  JBYIpaHHBI  yroy,  TpexXIpaHHbI  yroi,
IepECEKAIOIINECcs, MapajlyIelIbHbIE U  CKPELIMBAIOLIHECS
npsiMble, TapaJlIeNbHOCTh U NMEPIEHAUKYISIPHOCTD MPSAMBIX
U TUIOCKOCTEH, Yrojl MEXAY TMPSIMBIMH, YIOJl MEXIy
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OpsIMOM M TUTIOCKOCTBIO, YIOJl MEXIY IUIOCKOCTSIMH,
YMEHHE HCIOJIL30BaTh TPU PEHICHUH 3aJa4 W3YYCHHBIC
GakThl ¥ TEOpPEMbl ILIAHUMETPUH; YMCHHE OILICHHUBATh
pasMepsl OOBEKTOB B OKPYXAIOIIEeM MHpPE; YMEHUE
OMEpUPOBATh  IMOHATHSAMH: MHOIOTPAHHHUK,  CEUYCHHE
MHOTOTPaHHHKA, TPAaBUIBHBIA MHOTOTPAaHHUK, NpHU3Ma,
nupaMuja, GUrypa ¥ MOBEPXHOCTh BpalllCHUs, LUIHHIP,
KOHYyC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUYCHHS
KOHYCa M IWIMHJpPA, MMapajljIeIbHbIC OCH WM OCHOBAaHHIO,
CCUYCHHME Iapa, IUIOCKOCTh, Kacawmascs cdepsl,
WIMHIPA,  KOHyCa;  YMEHHE  CTPOMTh  CEUYCHHE
MHOTOTPaHHHKA, W300pakaTh MHOTOTPAaHHUKH, QUTYPHI H
MOBEPXHOCTH BpalllEHHs, MX CCYCHHS, B TOM 4YHCIIE C
MOMOIIBIO 3JICKTPOHHBIX CPEACTB; YMEHHE MPUMCHSITH
CBOMCTBA TIEOMETPHUYECKHX (HUTyp, CaMOCTOSTEIbHO
bopMyIUpOBaTh  ONpEACTCHUS  W3y4aeMbIX  QUTYp,
BBIJIBUTaTh THIIOTE3bl O CBOWMCTBAX M  IPH3HAKax
reoMeTpruecKkux (huryp, 000OCHOBBIBATh HIIU ONPOBEPraTh
X, YMEHHE TMPOBOJUTH KIAaCCHPUKALUIO (GUTYP TI0
pa3sIUYHBIM ~ TpPHU3HAKaM, BBIMOJHITH  HEOOXOJAMMBIE
JIOTIOTHUTEIbHBIC TTIOCTPOCHUS;

— yMeTh CBOOOJHO ONEPUPOBATH IMOHATHAMH: IUIONIA]b
¢burypsl, 00beM (UTYphl, BEIMYHUHA YIJIA, PACCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSHUE MEXKIy NPSIMBIMH,
paccTOsSTHUE MEXKIy IUIOCKOCTSIMH, IUIOINAAb  CQepsl,
IUIONIA/b TIOBEPXHOCTH THPaMUIBI, IPU3MBI, KOHYcCa,
LWIHHPA, 00BbeM KyOa, PSIMOYTOJIBHOT'O
napajuiefienumnena, MUPaMHUIbIL, TPHU3MBIL,  OHAJIHHIPA,
KOHyCa, Illapa; YMEHHE HaXOJWUTh OTHOIICHHE OO0BEMOB
NOJ00HBIX (QUTYP;

— yMeTh CBOOOJIHO ONEPUPOBATH IMOHATHAMH: IBHIKCHHE,
napajuIeIbHBIA MEPeHOC, CUMMETPHUS Ha TUIOCKOCTH H B
IPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHHe  IOA00MS,
oJ00HbIC (PUT'YpBI;, YMCHHE pACIO3HABATh pPaBHBIC H
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oJ00HbBIC (PUT'YPBI, B TOM 4YKCIIE B IPUPOJIC, UCKYCCTBE,
APXUTEKType; YMEHUE UCIIONb30BaTh T'€OMETPUUYECKHE
OTHOIICHUS, HAXOJUTh TE€OMETPUYECKUE  BEIHUYUHBI
(nmuHa, yroi, miomiaab, 00bEM) MPHU PEIICHUM 3a7a4 U3
JIPYTUX Y4EOHBIX MPEAMETOB U U3 pealbHON )KU3HU;

—  yMeTh  CBOOOJHO  OMNEpUPOBATH  IOHATUSIMHU:
IPSIMOYTOJIbHAS CHCTEMa KOOPAUHAT, BEKTOP, KOOPAUHATHI
TOYKH, KOOPJWHATBI  BEKTOpa, CyMMa  BEKTOPOB,
MPOU3BEIEHNE BEKTOpa Ha YHCIIO, pPa3lioKeHHE BEKTOpa Mo
Oasucy, CKaJIspHOE IIPOU3BE/ICHUE, BEKTOPHOE
NPOU3BEEHUE, YOl  MEXAY BEKTOpaMH; yMEHHE
UCIIOJIb30BAaTh BEKTOPHBIA W KOOPAWHATHBIA METOH JUIS
pelleHus] TeOMETPUUECKUX 3a]a4 U 33/1a4 JPYTUX y4eOHBIX
IPEIMETOB; ONEPUPOBATh NOHATUAMU: MaTpula 2x2 u 3x3,
ONpeAeNuTeNb ~ MaTPHIbl, TEOMETPUYECKUN  CMBICI
OIpeeNInTeNs;

— YMETh MOJEIHUPOBATh pEaAbHbIE CUTyallUd Ha SI3bIKE
MATEeMAaTHKH;  COCTaBJSTh  BBIPAXKCHHS,  YpPaBHCHHUS,
HEPAaBEHCTBA U HMX CHCTEMbl [0 YCIOBUIO 3a/layH,
UCCJIEIOBaTh IOCTPOECHHBIE MOJIEIM C MCIIOJIb30BAaHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH  IOJYUEHHBII
pe3yJIbTaT; CTPOUTh MaTEMAaTHUYECKUE MOJIEIHN C IOMOIIbIO
F€OMETPUUECKUX MOHATUNA W BETUYMH, PEIIaTh CBS3aHHbBIC
c HUMU MIPAKTUICCKHE 3a/1a4u; COCTaBJIATh
BEPOATHOCTHYIO MoOJieTh u UHTEPIPETHPOBATH
MOJIYYCHHBIM pe3yJbTaT; peniaTh MNPUKIAIHBIC 3a7a4u
CpeICTBAMU MaTEMaTHYECKOIO aHajiu3a, B TOM YHCIE
COLMAIIEHO—AKOHOMHYECKOTO ¥ (PH3HUECKOTO XapaKTepa;

— yMEHHE BBIOMpATh MOAXOISAUIMA METOA IJs pPelICHUs
3a/1a4¥; MOHUMAHKUE 3HAYMMOCTH MAaTEMATHKU B H3yICHUHU
OPUPOJIHBIX U OOIIECTBEHHBIX MPOLECCOB U SBJICHHIA,
YMEHHUE pacCIliO3HABATh MPOSIBICHUE 3aKOHOB MAaTEeMAaTHKU B
UCKYCCTBE, YMEHUE MIPUBOJIUTH MIPUMEPHI MATEMATUYECKUX
OTKPBITUI POCCUKCKON U MUPOBOW MATEMATHUUYECKON HAYKH
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OK 02.
Hcnonb3oBarh
COBpPEMEHHBIE
CpeICTBa MOUCKA,
aHayM3a u
UHTEPIIPETAIINH
uHpopmaiuu, u
UH(POPMALIMOHHBIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 327144
npodeccuoHanbHOM
JeSITeTbHOCTH

B o6s1acTH IEHHOCTH HAYYHOT0 MO3HAHUSI:

—c(hOPMUPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Da3BUTHUS HayKd M OOIIECTBEHHOM
MIPAKTUKH, OCHOBAHHOTO HA JUAJIOTE KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHUPE;

— COBEPIICHCTBOBAHUE SI3LIKOBOW M YUTATEIIbCKOW KYJIBTYPBI Kak
CpeICTBa B3aMMOACUCTBUS MEXK/TY JIFOJIbMU U TIO3HAHUS MUPA;

— OCO3HaHWE IICHHOCTH HAYYHOW JCSITEILHOCTH, TOTOBHOCTH
OCYIIECTBISATh MPOEKTHYIO M HCCIEIOBATEIBCKYIO JIEATEIbHOCTh
WHIAWUBUIYIBHO U B TPYIIIIE.

OBiajjeHHe YHHBEPCAJbLHBIMH Y4eOHBIMH IO3HABATEJIbHBIMH
AefCTBUAMMU:

B) pabota ¢ uHpopmauei:

— BJIAJICTh HABBIKAMH IIOJYYCHHS HWH(DOPMAIMH W3 HCTOYHUKOB
pa3HbIX THUIIOB, CAaMOCTOSITENILHO OCYILIECTBISTh IOMCK, aHAU3,
CUCTEMATH3AIMI0 W WHTEPIPETANNIO WHPOPMAIIUU PA3THIHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

— CO37aBaTh TEKCTHI B PA3JIMYHBIX (DOpMATaX C YIETOM HAa3HAUCHUS
uHbOpMallMd M 1EJIEBOM ayIUTOpUH, BBIOMpPAs ONTUMAILHYIO
(dbopMy mpeACTaBICHUS M BU3yaTU3aIlNN;

— OIICHHBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTh HWH(MOpMaLUU, ee
COOTBETCTBHE NMPABOBBIM U MOPAITBHO—3TUYCCKUM HOPMaM;

— UCIOJIb30BATh CpeacTBa nH(OPMALIMOHHBIX u
KOMMYHHKAITUOHHBIX TEXHOJIOTMA B PEIICHWHW KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX U OPTaHU3ALMOHHBIX 3a/a4 C COOJIOJICHUEM
TpeOOBaHUN DPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepexxeHusi, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0€301TaCHOCTH;

— BJAJIeTh HABBIKAMHU PACIO3HABAHMUS M 3alIUTHl HHPOpPMAINH,
nH(GOPMAITMOHHON 0€30MTaCHOCTH JTUYHOCTH

— yYMeThb OIEpPHPOBATH MOHATUSAMHU: pPaLUOHATbHAS
¢yHkuus, mokaszatenpHas (QyHKIUS, cTerneHHas (QyHKIus,
norapupmuyeckas GYHKIMS,  TPUTOHOMETPHYECKHE
¢yHkuuu, oOpaTHble QYHKUIWH; YMEHHE CTPOUTH rpaduKu
U3y4eHHBIX (yHKIMH, HCHONB30BaTh TpapuKu Mpu
U3yYCHUH TMIPOIECCOB M 3aBUCHMOCTEH, INPHU pEIICHUHN
3aj1a4 M3 Jpyrux y4eOHBIX MpeIMETOB MW 3a4ad U3
peambHON KU3HH, BBIpKATh (OPMYIaMH 3aBHCHUMOCTH
ME/1y BETUIMHAMH;

— yMeTh  ONEpUpOBaTh  MOHATHSAMHU:
TOX/IECTBEHHOE npeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CHUCTEMa ypaBHEHMH W  HEPAaBEHCTB,
PaBHOCWIIBHOCTh ~ypaBHEHHH, HEPaBEHCTB M CHCTEM,
panmoHaIbHbIE, UppanroOHaIbHbIE, MOKa3aTeJbHbIE,
CTENCHHBIE, JOrapu(MUUECKHe, TPUTOHOMETPHUYECKUE
yYpaBHEHHsI, HEPAaBEHCTBA M CHUCTEMbI; YMETh peIIaTh
ypaBHEHUS, HEPAaBEHCTBA M CUCTEMBI C IIOMOIIbIO
pa3IMYHBIX MPUEMOB; pellaTh YpaBHEHHs, HEPABEHCTBA U
CHCTEMBl C  TIapaMeTpoM; MPHUMEHATh  ypaBHEHHUS,
HEPaBEHCTBA, UX CHUCTEMBI JUIS PEUICHUS MAaTEeMaTHYECKUX
3a7a4 ¥ 3a7a4 U3 pa3In4HbIX 00JIaCTEH HAYKU U peabHOM
KHU3HH;

— yMeTh cBOOOTHO ONIEPHPOBATH MOHATHSIMU: JIBI)KEHHE,
napaieNbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B
IPOCTPAHCTBE, TOBOPOT, MPeoOpa3oBaHue M0100us,
10TI00HBIE PUTYPHI; YMETh PacliO3HABATH PABHBIC U
noA00HbIe GUTYPHI, B TOM YHCJIE B IIPHUPOJIE, HCKYCCTBE,
ApXUTEKTYpe; YMETh UCIIOIB30BATh TEOMETPHUUCCKUE
OTHOIIICHUSI, HAXOAUTh T€OMETPUYECKHUE BETHYMHEI

(TrHA, YTOoJI, TUTOIIA Ih, 00hEM) IIPH PEIICHUH 337124 U3
JPYTHX YU4EOHBIX MTPEMETOB U U3 PETbHON JKU3HH

TOKJIECTBO,

OK 03. [1nanupoBaTh
U peajn30BbIBATh
COOCTBEHHOE

B 06.1acTH 1yXOBHO—HPABCTBEHHOI'0 BOCTIMTAHUS:
— c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUA,
IIOBEICHMS,

9THYCCKOI'O

— yMEThb OIIepUpOBaTh IOHATHAMM: pPalUUOHAIBHBIC,
MppalyoOHaJbHbIE, II0Ka3aTeJIbHbIE, CTEIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHUE YpaBHEHHS U
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npodecCHOHATBLHOE U
JMYHOCTHO®
pa3BUTHE,
IpeANPUHUMATEITBCK
VIO IeSATEIILHOCTh B
po(hecCHOHATLHOM
cdepe, HCIOIL30BaTh
3HaHHS 110
(¢brHaHCOBOM
IPaMOTHOCTH B
Pa3JInYHbIX
YKHU3HCHHBIX
CUTYyaIHsIX

— CIIOCOOHOCTh OLIEHMBATh CHUTyallMI0 U IPUHUMAThb OCO3HAHHbIE
pelieHusi, OpUEHTUPYSACh HAa MOPaJIbHO—HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

— OCO3HaHME JIMYHOrO BKJIaJa B IOCTPOCHHE YCTONYMBOIO
Oymy1uero;

— OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJUTEISIM U (WIIH) IPYTrUM
YJIEHaM CEMbH, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHS
LIEHHOCTEN CEMEWHON JKU3HHM B COOTBETCTBHUM C TPAAULUAMHU
Hapoz10B Poccuu;

OBJjajieHHe YHUBEPCAJIbHBIMU PEryJsiTHBHBIMU AeHCTBUSMMU:

a) cCaMOOpraHu3alIHsL:

— CaMOCTOSITEJIbHO OCYUIECTBIIATH MO3HABATEIbHYIO JESATEIbHOCTD,
BBISIBJISITH TPOOJIEMBI, CTaBUTh U (HOPMYNIHpPOBaTH COOCTBEHHBIC
3aJaul B O0Opa3oBaTeNbHOW  JCATENBHOCTH U KU3HEHHBIX
CUTYaLMSIX;

— CaMOCTOSITEIbHO COCTABJIATH IUIAH PELICHUS TPOOJIEMBI C YIETOM
UMEIOIUXCS ~ PecypcoB,  COOCTBEHHBIX  BO3MOXHOCTEH U
IIPEATIOYTEHU;

— J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM;

croco0cTBOBaTh  (DOPMHPOBAHUIO W MPOSBICHUIO  IIUPOKOH
SPYAMILIMH B Pa3HBIX 00JACTAX 3HAHWM, MOCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KyJIbTYpHBI YPOBEHB;

0) CaMOKOHTPOJIb:

MCIIOJIB30BATh MPUEMBI pe(ICKCHH JUIs OLIEHKHA CUTYalllH, BBIOOpa
BEPHOT'O PEILICHHUS;

— YMETh OIIEHHWBATh PUCKH U CBOEBPEMEHHO MPUHHUMATH PEIICHUS
10 UX CHUKEHHUIO;

B) SMOLMOHAJIBHBIN WHTEJUIEKT, MIpEATOJIarato i
c(OPMHUPOBAHHOCTB!
BHYTPEHHEH  MOTHMBAlMM,  BKJIIOYAKOIIEW  CTPEMIICHME K

JIOCTHUKECHUIO LIEJIU U YCTIEXY, ONTUMHU3M, UHUITMaTUBHOCTh, YMEHHE
JIECTBOBATD, HCXO/S U3 CBOMX BO3MOKHOCTEH;

— BMIATHH, BKIIFOYAIOIIEN CIIOCOOHOCTh MOHUMATh SYMOIMOHAIHLHOE
COCTOSIHME JIPYTUX, VYYWUTBIBATH €ro IPHU  OCYIIECTBICHUM

HEPABEHCTBA, UX CUCTEMBI;

— yMETb OIEpUPOBATH IIOHATUSAMHU. MHOIOIPAHHUK,
CEYCHHE MHOTOTPaHHUKA, KyO, mapaulesenure], Ipu3ma,
nupaMua, GUTypa ¥ MOBEPXHOCTh BpAICHUS, IUIHHI,
KOHyC, Mmap, cdepa, cedeHuss (GUTYpPHl BpaIICHHS,
IUIOCKOCTh, Kacaromiasicsi cdepbl, NWIMHAPA, KOHYyCa,
IUTOMIAalb OBEPXHOCTH MUPAaMHJIbI, HPU3MBI, KOHYCa,
WIHHIPA, TUTONIATh cdepsl, 00BeM Kyo0a,
IPSMOYTOJBHOTO TapauIe/ICuIeaa, MUPaMH/Ibl, TPU3MBI,
IWIMHIpPA, KOHyca, [Iapa; yMEHHEe  H300paxarh
MHOTOTPaHHHUKH U TIOBEPXHOCTH BPAICHHS, UX CEYCHUS OT
pyKd, C T[OMOIUBIO YEPTEKHBIX HHCTPYMEHTOB U
9JIEKTPOHHBIX CPEJICTB; YMETh Paclo3HaBaTh CHMMETPHUIO B
NPOCTPAHCTBE;  yYMETh  pPAcCIlO3HABaTh  INPABUJIbHBIC
MHOTOTPaHHHKH;

— YMETh OLIEpUPOBATH NOHATUIMU: NIPAMOYTOJIbHAS
crCTeMa KOOP/IMHAT, KOOPAMHATHI TOYKH, BEKTOP,
KOOPJIMHATBI BEKTOPA, CKAIIIPHOE TIPOU3BEACHUE, YOI
MEX/1y BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEACHUEC
BCKTOpaA Ha YHUCJIO, HAXOAUTH C ITIOMOIIBIO N3YUCHHBIX
(bOopMyJT KOOPAUHATHI CEPETUHBI OTPE3Ka, PACCTOSIHUE
MCKAY ABYMSA TOYKaMHU
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KOMMYHHKAITUH, CIIOCOOHOCTh K COYYBCTBHUIO U COIEPEIKUBAHUIO;

— COIMAIBHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH BBICTPANBAThH
OTHOIICHHUS C JPYTUMHU JIFOJIbMH, 3a00THTHCS, MPOSIBIISATH HHTEPEC U
pa3penarh KOHQIHKTHI

OK 04. D dextruBHO
B3aMMO/JICHCTBOBATHh U
paboTath B
KOJUICKTHUBE U
KOMaH e

TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOONIPEAEIICHUIO;

—OBJIQJICHHE HABBIKAMH y4e€OHO—HCCIICIOBATEIBCKOM, MMPOCKTHON 1
COILIMAJIbHOM ACATEIbHOCTH;
Osaanenue YHUBEPCAIbHBIMHA
JeHCTBUSAAMMU:

0) COBMECTHasl IeATECIbHOCTD:

— TIOHUMaTh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U
WHIWBHIyIBHOU PabOTHI;

— MPUHUMATH LIEJTU COBMECTHOM JESATEIHbHOCTH, OPTaHU30BBIBATh U
KOOPJIMHUPOBATH JCHCTBUS MO €€ JOCTHXKCHHUIO: COCTaBJIATh IUIaH
JNEUCTBUM, pacOpedcssiTh POJIM C YYETOM MHEHUH Y4YaCTHUKOB
00CyX1aTh pe3yIbTaThl COBMECTHOM paOOTHI;

— KOOPJIMHUPOBATH U BBINOIHATH PabOTy B YCIOBHSX pPEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS,

— OCYUIISCTBIISITh TMO3UTHBHOE CTPATETHYECKOE TIOBEACHHE B
Pa3IMYHBIX CHUTYalHUsX, MPOSIBISTH TBOPYECTBO U BOOOpaxKeHHE,
OBITh HMHULIMATHBHBIM.

OBJ1aieHHe YHUBEPCAJbHBIMH PEryJISSTUBHBIMM I€HCTBUSIMH:

T') IpUHATHE CeOs U IPYTHX JIIOJCH:

— MPUHUMATh MOTHUBBI M apryMEHTHI JPYTHX JIIOJACH MpU aHaIU3e
pe3yJbTaTOB AEATEIBHOCTH;

— MPU3HABATh CBOE MPABO U MPABO IPYTHX JIOAEH HA OUTHOKHY;

— pa3BHBaTh CIOCOOHOCTh IMOHHUMATh MHUP C TO3UILHUU JIPYrOro
YyeJIoBeKa

CaMOCTOATCIBHOCTHU n

KOMMYHUKATUBHBIMHA

— yYMETb OINEpPUPOBATh MOHATHIMH: CIIy4alHBI OMBIT U
cily4aliHOe COOBITHE, BEPOSITHOCTH CIIYYallHOTO COOBITHS,
YMETh BBIUUCISATH BEPOSATHOCTh C  HCHOJIB30BAaHUEM
rpadU4ecKuX METOAOB; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIE (aKTBl U
dbopMyIIbI TIpH PEHICHUH 33J]1a4; OIICHUBATH BEPOSTHOCTU
peallbHBIX  COOBITUH; 3HAKOMCTBO CO  CIy4aillHBIMHU
BEJIMYMHAMH, YMEHUE IIPUBOIAUTH IIPUMEPHI INPOSIBICHUSA
3aKOHA OOJIBIIUX YHCET B MPUPOIHBIX M OOIIECTBEHHBIX
SABJICHUAX,

— yYMETh CBOOOJHO OMEpPUPOBATH MOHATUSMU: CTENECHb C
[EeJIbIM TIOKa3aTesieM, KOPEHb HaTypajbHOW CTEICHH,

CTEMEeHb C PAlMOHAIBHBIM [IOKa3aTejleM, CTENeHb C
JIEUCTBUTEIIbHBIM (BelIeCTBEHHBIM) MOKa3aTelieM,
gorapudm  yucna, CHUHYC, KOCHMHYC U  TaHIEHC

IIPOU3BOJIHOTO YHCIIA;

— yMeThb CBOOOJHO ONEpPHPOBaTh IOHATUSAMU: Tpaduk
¢ynkuuu, oOpaTHas QYHKUOUS, KOMITO3UIMS (QYHKIHUH,
JAuHeHHas (QyHKUUS, KBaJpaTUuHas (YHKIHS, CTEIIeHHAs
(GyHKIMS € [EeNTBIM TOKa3aTeleM, TPUTOHOMETPHUYECKHUE
GyHKIMM, o0OpaTHBIE TPUTOHOMETPHYECKHE (QYHKIIHH,
noKaszarenpHas W Jorapupmuyeckas (QyHKIUH, YMETb
cTpouTh Tpaduku (QyHKIMH, BBIOIHATH NMPeoOpa3oBaHUs
rpaduKoB QyHKITHIA;

— YMETh HCHONB30BaTh rpaduku QyHKIMN Ui U3ydeHUs
NPOIIECCOB M 3aBHCUMOCTEH TpHM peIIeHUH 3ajad  H3
JIpYruX Y4eOHBIX NpPEAMETOB U W3 pEajbHON JKU3HH;
BBIpaKaTh (POPMYJIaMHU 3aBUCHMOCTH MEX/y BETMUYMHAMU;
— CBOOO/IHO OTIEpPHUPOBATh MOHATHIMU: YETHOCTH (PyHKIINH,
NEPUOJIMYHOCTh  (PYHKIIHMH, OTPAHMYCHHOCTH (DYHKIIHH,
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MOHOTOHHOCTh  (DYHKIIHH, KCTPEMYM byHKIHN,
HanOoJpIllee ¥ HaWMEHbIIEEe 3HaueHUs (QyHKIUM Ha
POMEXYTKE; YMETh IPOBOANUTH UCCIIEIOBaHUE (DYHKIIUHY;
— YMETh HCITOJIB30BaTh CBOWMCTBA U rpaduku GyHKIUNA s
pelIeHus ypaBHEHNH, HEPAaBEHCTB U 3a/1a4 C TIapaMeTpaMH;
n300pakaTh Ha KOOPAWHATHOW IUIOCKOCTH MHOXECTBA
pelIeHuil ypaBHEHUH, HEPaBEHCTB U X CUCTEM

OK 05.
Ocy1ecTBIATh
YCTHYIO U
MUCHbMEHHYIO
KOMMYHHUKAIMIO HA
rocy/1apCTBEHHOM
si36IKe Poccniickoit
®denepaliiy ¢ y4eTom
0COOCHHOCTEH
COLIMAJIBLHOTIO U
KYJIbTYPHOTO
KOHTEKCTa

B o01acTH 3¢cTeTHYECKOI0 BOCIIUTAHUSA
— O9CTETUYCCKOC OTHOMICHHUE K MHDPY, BKIHOYAA I3CTCTUKY 6I>IT8.,

HAy4HOTO M TEXHHUYECKOTO0 TBOpPYECTBAa, CIOpTa, Tpyda U
OOIIECTBEHHBIX OTHOIICHHIA;
— CImOCOOHOCTh BOCIPHUHUMATH Pa3UYHBIC BHUIBI HCKYCCTBA,

TPaIUIIMM ¥ TBOPYECTBO CBOErO M JPYTrUX HApOJOB, ONIYIIATh
AMOIMOHAIBHOE BO3/ICHCTBHE UCKYCCTBA,

— yOeXJIEHHOCTh B 3HAYMMOCTH JIISI JIMYHOCTH M OOIIECTBA
OTEYECTBEHHOT'O W MHPOBOTO MCKYCCTBA, STHUYECCKUX KYIbTYPHBIX
TPaJULUKA U HAPOJIHOI'O TBOPYECTBA;

— TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HBIX BHUAAX HCKYCCTBA,
CTpEMJICHHE MPOSBIIATH KAYECTBA TBOPUESCKOM JIMUHOCTH;
OBaneHne yHUBEPCATbHBIMU KOMMYHUKATHBHBIMU JICHCTBUSMU:

a) oOuieHue:

— OCYIIECTBJIATH KOMMYHUKAIIUH BO BCeX cepax )KU3HHU;

— pacro3HaBaTh HeBepOaabHBIC CPEACTBAa OOIICHHUSA, ITOHMMATh
3HAYCHUE COIMAIBHBIX 3HAKOB, pPACIO3HABATH MPEAMOCHUIKH
KOH(MIUKTHBIX CUTYaIlMil U CMATYaTh KOH(MIMKTHL;

— pa3BepHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3pEHUS C
HCII0JIb30BAHUEM SI3BIKOBBIX CPEICTB

— yMEThb OIIEpPUPOBATH MTOHATUSIMH: cpenHee
apupMeTHuecKkoe, MeanaHa, HauOoJblllee U HauMEHbIIee
3HA4YEHMs, pa3Max, AUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHUE
YKCJIOBOT0 Ha0Opa; yMEHHE U3BJIEKATh, HHTEPIPETUPOBATh

UHPOpPMALIMIO, TpPEACTaBICHHYI0O B  Tabnumax, Ha
auarpaMMax, — rpaukax, — OTPaXKalollyl0  CBOWCTBa
peabHBIX ~ TPOLIECCOB W SIBIICHUH;  NPEACTaBIATH
uHQOpMAMIO C TOMOIIBIO TaOMUIl M JAHArpaMu;

ucciaea0oBaTb CTaTUCTHYCCKHUE JOJaHHBIC, B TOM 4YHCIIC C
NpUMEHEHUEM TpadUYecKuX METOJOB U AJIEKTPOHHBIX
CPEJICTB;

— YMeThb OIEpUpOBaTh MOHATUSAMHU: TOYKA, MpsMasd,
IJIOCKOCTb, MIPOCTPAHCTBO, JIBYTPaHHBIN yrod,
CKpEIIMBAOIINECs npsiMbIE, napauieaTbHOCTh u

NEPIEHIUKYJIAPHOCTD MPSMBIX U TUIOCKOCTEN, YTOJI MEXTY
OPSAMBIMH, YIOJl MEXAYy HIpsMON M IJIOCKOCTBIO, Yol
MEX]ly TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH /10 IJIOCKOCTH,
paccTosIHUE MEXAY MPSIMBIMH, pACCTOSTHUE  MEXKIY
IUIOCKOCTSIMU;

— YMETh HCHOJIb30BaTh MPU PEIICHUH 337a4 HU3yYEHHbIE
GakTel W TEOpeMbl IUIAHUMETPUU; YMEHHE OLICHUBAThH
pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUpPa

OK 06. IIposiBnATSH — OCO3HaHue OOy4YalIIMMHUCA  POCCHUICKOM  Ipa)IaHCKOW | — yMETh OlEpUpPOBATh MOHATUAMU: IPSIMOYTOJIbHAS
IpaXkJIaHCKO- UJCHTUYHOCTH; cucTeMa KOOpJIUHAT, KOOPJUHATHI TOYKH, BEKTOD,
NaTPUOTHYECKYIO — LI€JICHANPABJICHHOE Pa3BUTHE BHYTPEHHEHN MMO3ULIUU JIMYHOCTU HA | KOOPJAMHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHUE, YTl
HO3UILIHIO, OCHOBE JyXOBHO—HPABCTBEHHBIX IIEHHOCTEH HapooB Poccuiickoil | MeXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
JIEMOHCTPUPOBATh @denepauyy,  HMCTOPUYECKUX W HALUMOHAJIBbHO—KYJIBTYPHBIX | BEKTOPA HA YHUCJIO; HAXOAUTh C MOMOIIBIO U3YUYEHHbIX
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OCO3HAHHOE
MTOBEJICHUE HAa OCHOBE
0011IeYeIIOBEUYECKHUX
IICHHOCTEH, B TOM
YHUCJIE C YYETOM
rapMOHH3aLUU
ME)KHAIIMOHAIIBHBIX U
MEXPEIIUTUO3HBIX
OTHOIIICHUH,
MIPUMEHSATD
CTaH1apThl
AHTUKOPPYILIMOHHOT
0 IIOBEACHHUS

Tpamuiuii, (HOpMUPOBAHHE CHCTEMBI 3HAYMUMBIX I[IEHHOCTHO—
CMBICJIOBBIX YCTaHOBOK, AHTHKOPPYIIIMOHHOIO MHPOBO33PEHMUS,
IIPAaBOCO3HAHUS, YKOJIOTUYECKON KyNbTYphl, CHOCOOHOCTH CTaBUTh
LIEJI ¥ CTPOUTH ’KU3HECHHBIE IIJIaHBI;

B yacTH rpakaaHCcKOro BOCIMTAHMA:

— OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH,
YBa)KCHHE 3aKOHA U NPAaBOIOPAIKA;

— MNPUHATHE TPAJULUOHHBIX HALMOHAJIBHBIX, O0ILEYETIOBEYECKUX
TYMaHUCTUYECKHUX U IEMOKPATHYECKUX LICHHOCTEM;

—  TOTOBHOCTb  IIPOTUBOCTOSITH  HUJCOJOTHMM  JKCTPEMM3MA,
HalMOHAIN3Ma, KCEHO(POOMH, AMCKPUMHHALMHU I10 COLMAIbHBIM,
PENUTHO3HBIM, PACOBBIM, HALIMOHAJIBLHBIM IIPU3HAKAM;

— TOTOBHOCTb BECTHM COBMECTHYIO JEATEIBHOCTH B HMHTEpECax
IPaX/JaHCKOro OOIIecTBa, Y4acTBOBATb B CaMOYIIPaBICHUM B
001eo0pa3oBaTeIbHOM ~ OpraHM3allud M JETCKO—FOHOILECKUX
OpraHu3anusix;

— YMEHHE B3aUMOJEHCTBOBATb C COLMAJIbHBIMU HHCTUTYTaAMH B
COOTBETCTBHH C MX (PYHKIHUSIMHU M HA3HAUCHUEM;

— FOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM AEATEIbHOCTH;
MIaTPUOTHYECKOr0 BOCIIUTAHUS:

— c(OPMHUPOBAHHOCTh POCCUMCKON TI'pakIaHCKOH HAEHTHYHOCTH,
[IaTpUOTH3Ma,  YBAXKEHHMs K  CBOEMY  Hapoay,  4YyBCTBa
OTBETCTBEHHOCTH Iepel PonuHOM, ropaoctu 3a CBOW Kpail, CBOIO
Ponuny, cBOM sA3BIK M KyInbTypy, IPOLIIOE W HACTOSIIEE
MHOTOHalMOHaIbHOro Hapoaa Poccuy;

— [EHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM,
UCTOPUYECKOMY W  TIPUPOJHOMY  HACJIEOUIO, IaMATHHUKaM,
TpaguuusM HaponoB Poccum, noctmxenussMm Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

— uaeiiHas yOeXIEHHOCTb, FOTOBHOCTb K CIIY>)KEHHUIO U 3allUTe
OteuecTBa, OTBETCTBEHHOCTh 3a €r0 CYbOY;
OCBOEHHBIE  O0Yy4YarOIIMMHCS  MEKIIPEIMETHBIE
YHHUBEpCaIbHbIE yueOHbIe JeNCTBUA
[103HABATEJIbHbIE, KOMMYHUKAaTUBHBIE);

MOHITHS |
(perynsiTUBHBIE,

(bopMyIT KOOPAMHATHI CEPEIMHBI OTPE3KA, PACCTOSIHHUE
MEXIY JBYMSI TOUKAMHU;

—yMETb BBHIOMpATh MOIXOASAIINNA U3YUEHHBIN METO JUIs
pelIeHus 3a/1au, paclio3HaBaTh MaTeMaTudeckue (akThl U
MaTeMaTHYeCKHUe MOJIEIH B MPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HICKYCCTBE; YMEHHUE MPUBOIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUIUCKON 1 MUPOBOM
MaTE€MaTUYECKON HAyKHU.

— YMEThb OIEpUPOBaTh MOHATHUAMM: CIYYaWHBI ONBIT U
cilly4aliHOe COOBITHE, BEPOSITHOCTH CIIYYallHOTO COOBITHS,
YMETh BBIUUCIATH BEPOSATHOCTb C  HCIOJIb30BAHUEM
rpadUUeCcKUX METOJIOB; MPUMEHSATH (POPMYIIBI CIIOKCHHS U
YMHOXEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIE (aKTBl U
(GopMynBl TIpH pelIeHUH 3a7ad; OICHUWBATh BEPOSTHOCTH
pealbHbIX  COOBITUH; 3HAKOMCTBO CO  CIy4ailHBIMHU
BEJIMYMHAMU; YMEHUE TMPUBOJUTH MPUMEPHI MPOSBICHUS
3aKOHA OOJIBIIUX YHCET B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX
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— CIIOCOOHOCTh HX UCHOJb30BAaHUS B II03HABATEIBHOW W
COLIMAIBHOW  IIPAKTHKE, TOTOBHOCTH K  CAMOCTOSTEIBHOMY
IUIAHUPOBAaHUIO M OCYILECTBICHUIO y4eOHOM J1esATeNbHOCTH,
OpraHu3ali y4eOHOTO COTPYIHHYECTBA C TENAarorn4eCKuMHU
paOOTHHKaMH U CBEPCTHUKAMHU, K YYacTHIO B IOCTPOECHUH
WH/IMBUYaIbHON 00pa30BaTebHON TPACKTOPHUH;

— OBJIaJIeHNE HaBbIKaMU y4eOHO—HUCCIIe10BATENbCKOM, IPOEKTHOM 1
COLIMAJIBHON NEATEIbHOCTH

OK 07.
CopeiicTBOBaTh
COXPaHEHHUIO
OKpY>KaroIlei Cpebl,
pecypcocOepereHuIo,
IPUMEHSTH 3HaHUA 00
M3MEHEHUH KJIMMara,
TIPUHITAITBI
OCPEIKITUBOTO
MIPOU3BO/ICTBA,

3 dexTruBHO
JICCTBOBATH B
Ype3BhIYANHBIX
CUTYAIUSIX

— HC IPUHUMATDb HeﬁCTBHH, IMPHUHOCAIIUEC BPC Opr>K&I-OH.I€I>i cpeac;

— yMEThb MPOTHO3UPOBATh HEOJIArONpUSATHBIE OSKOJOTHYECKHE
IIOCJICACTBHS IPEATNIPUHUMAEMBIX I€HCTBUN, IPEJOTBPAILATh UX;

— pacmpuTh OIIBIT NEeSATEIbHOCTH HKOJIOTHYECKON
HaIIpaBJICHHOCTH;

— paspabarbIBaTh IUIAH PEIICHUS MPOOJIEMBI C y4ETOM aHAIM3a
UMEIOIIUXCS MAaTEepUaIbHBIX U HEMaTEePHAIbHBIX PECYPCOB;

— OCYLIECTBJISITh II€JICHAIIPABJICHHBIM MOUCK IEpeHoca CPeJCTB U
croco00B AeCcTBUSI B MPOPECCUOHANBHYIO CPENy;

— YMETb NEPEHOCHUTH 3HAHUS B MO3HABATEIILHYIO U MPAKTUYECKYIO
00JacTH KU3HEACSITETbHOCTH;

— TpemyiaraTh HOBBIE IIPOEKTHI, OIEHWBATH HJIEM C TO3UIUHU
HOBU3HBI, OPUTHHAILHOCTH, TPAKTUUYECKON 3HAYHMMOCTH;

— JaBaTh OILICHKY HOBBIM CHUTYallMsiIM, BHOCHTH KOPPEKTHBBHI B
NesITeNIbHOCTbD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB LIESIM

—  yMeTb  ONepUpOBaTh  MOHATHSAMHU:  (yHKIHS,
HenpepbiBHAas (QYHKIUS, MPOU3BOJAHAS, NEpBOOOpasHasdi,
OIIpEe/ICTICHHBI WHTErpall; YMETh HaXOIUTh IPOU3BOIHBIC
DIIEMEHTAPHBIX  (YHKIMA,  HCHOJB3ys  CIPABOYHBIC
MaTepualbl; HUCCIEJOBaTh B  IMPOCTEHININX  CITydasx
(GyHKIMM HAa MOHOTOHHOCTb, HAXOJIUTh HAWOOJBIIUE H
HaVMEHbBIINE 3HA4YeHHWs (QYHKIHUHA; CTpOUTh Tpaduku
MHOTOYJICHOB C HCTIOJIb30BAaHUEM anmapara
MaTEeMaTU4eCKOT0 aHaN3a; IPUMEHSITh POU3BOIHYIO MIPU
peleHn 3aJad  Ha JIBUKECHHE; peIaTh MpPaKTUKO—
OPHEHTHPOBAHHBIC 33J]a4l Ha HAaHOOJIbIINE U HAUMCHBLINE
3HAYCHUsI, HA HAXOXKJCHHUE IyTH, CKOPOCTH M YCKOPEHHS,

— yYMeThb ONEpUpoBaTh IMOHATHAMHU: JIBKCHHE B
IPOCTPAHCTBE, TOJOOHBIE (QUIYpsl B IPOCTPAHCTBE,
UCIIONIb30BAaTh OTHOLICHUE IUIOMIAZeH IOBEPXHOCTEH U
00BeMOB MTOAOOHBIX (UTYP TPU PEHICHUH 33/1a4;

— YMEThb BBIUUCIATH T€OMETPHYECKHE BEIMYMHBI (JIMHA,
yroia, IUIOmaab, OOBEM, IUIOMAJb HOBEPXHOCTH),
UCIIOJIB3Ysl U3YYEHHBIE (POPMYJIIBI M METOJIBI

IIK 1.1 IInanupoBaTh, BBINOJHATH W KOHTPOJUPOBATH IE€PEBO30OYHBIM MpOIECC HAa TPAaHCHOPTE, B TOM YHUCIE C IPUMEHEHUEM COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUH YIPaBJIEHHsI IEPEBO3KAMU

MK 1.2 OdhopmisTh JOKYMEHTBI, PETJIAMEHTHUPYIOIIUE OPTaHU3AIMIO IEPEBO30UHOTO Mpoliecca Ha TPAHCIOPTE

MK 2.1 OGecnieunBaTh BBHIIOJHEHUE YCIOBUN IO OpraHU3aIlMH JIBFOKCHHUS TPAHCIIOPTA

I1K 3.1 [InanupoBaTh U OpraHMU30BBIBATH PA0OTY MO TPAHCHOPTHO-JIOTHCTUYECKOMY OOCTYKHBAHHUIO B chepe rPpy30BbIX IEPEBO30OK

MK 3.2 [InannpoBaTh ¥ OPraHU30BbIBATH PA0OTY MO TPAHCIIOPTHOMY OOCITYKHBAaHUIO B chepe MacCaKUPCKUX MEPEBO30K
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B pesynbrare ocBoeHUS IporpaMMbl yueOHOM JUCIUILIMHBI 00y4aroIuiics 1okeH popMupoBaTh
CIIeyIOIINe JTUYHOCTHBIE pe3ynbTathl (nanee — JIP):

JIP.2 IlposBAsiOUINil aKTUBHYIO I'Pa)IaHCKYIO MO3UIINI0, TEMOHCTPUPYIOLINI NpPHUBEPKEHHOCTh
IIPUHLIMIIAM YE€CTHOCTH, INOPSAJOYHOCTH, OTKPBITOCTH, KOHOMUYECKH AKTUBHBIM M YYacTBYIOIIUH B
CTYJEHYECKOM U TEPPUTOPUATBHOM CaMOYIPABJIEHUWH, B TOM YHUCIIE Ha YCJIOBUAX J100pOBOJILYECTBA,
IPOAYKTUBHO B3aUMOJICHCTBYIOIINI M yUaCTBYIOLIMI B ESITEIbHOCTH OOIIECTBEHHBIX OpraHU3aLuil.

JIP.4 [lposBisitomnii ¥ AEMOHCTPUPYIOIIMI YBaXKEHUE K JIIOASIM TPyAa, OCO3HAIOIIUN [IEHHOCTh
cooctBeHHoro Tpyna. Crpemsmuiics K (GOPMHpPOBAHHIO B CETEBOMl cpeAe JIMYHOCTHO U
poheCCHOHATTLHOTO KOHCTPYKTUBHOTO «IIHU(POBOTO CIIEIaY.

JIP.23 [losyuenue oOyyaronMMUCs BO3MOXKHOCTH CaMOPACKPBITUS M caMOpeaTn3alyst JMYHOCTH.

JIP.30 OcymecTBIAOMMI MMOUCK H HCIOJb30BaHWE WHPOpPMANNUK, HEOOXOTUMON s
3¢ (GEKTUBHOTO BBIITOJHEHUS PA3JIMYHBIX 33a4, IPO(HECCUOHATBHOIO U INYHOCTHOT'O Pa3BUTHSL.



2. CTPYKTYPA U COAEPKAHUE YUEBHOI'O TIPEJIMETA
2.1. O6beM yueOHOro npeaMeTa M BU/AbI y4eOHOMH padoThI

Bup y4eOHoii padoThI

0O0BéM B yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 NpeaMeTa 340
B TOM YHCJIE:
OCcHOBHOe co/Iep:KaHue 253
B TOM YHCJIC:
JICKIIMU, YPOKHU 169
IIPAKTUYECKUE 3aHATH 84
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHNUE 24
B TOM YHCJIE:

TEOpEeTHYECKoe 00yyeHue 24
MPAKTUUECKHUE 3aHSITUS -
CamocTosiTesbHasi paboTa o0yuarierocs (Bcero) 57

B TOM YHCJIC:
CocTaBJieHHEe CIPaBOYHOT'O MaTepuasa 57

Ilpomerrcymounan ammecmauusn 6 popme 3auema c oyenkou (I cemecmp)

Ilpomerxcymounan ammecmavus 6 popme rx3amena (Il cemecmp)
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2.2. TemaTnueckuii miiad u cogepxanue yueonoro npeamera OYIL.07 MATEMATUKA

1 2 3 4
PopMmupyemMble
KOMIIETEHLIH
Coaepsxkanue y4eOHOro MaTepuaa, NpakTHYeCKUe 3aHATHS, O0bem (OK) u
HanmeHoBaHue pa3iesioB U TeM
caMocTosiTeJIbHAsi padoTa 00y4aromuXxcs 4acoB JINYHOCTHBIE
pe3y/IbTaThl
(/IP)
Pasjen 1. [loBTOpeHue Kypca MaTeMAaTHKH OCHOBHOM IIKOJIbI 18
Tema 1.1. Lleas u 3amaun Conepxanue y4eOHOro MaTepuaJia
MaTE€MAaTHKU TP OCBOCHUH OznakomieHue oOyuaromuxcst ¢ popMamMu TEKylIed UM MPOMEXYTOUHON aTTeCTallHH,
CIICLIUAJILHOCTHU. OCHOBHOW U JOIIOJHUTEIIBHOW JIMTEPATypOr IO KypCy IMCLMIUIMHBI U IIPOBEACHUE > JIP 2.4.23.30
MHCTPYKTaXKa [0 TEXHUKE OE30MaCHOCTH. S
Maremartuka B HayKe, TEXHUKE U IPAKTUYECKOU AesTenbHoCcTH. Lenu u 3anaun
M3Yy4YEeHUs1 MaTeMaTUKu Ipu ocBoeHuu creunanpHocteit CIIO.
Tema 1.2. Uucna u apudpmerndeckue | Coaep:kanue yuedOHOro Matepuasa
ONepalny HaJl HUMH. JleicTBUs HaJ MOJIOKUTEIBHBIMA M OTPUIATENBHBIMU YHCIAMU, OOBIKHOBEHHBIMU U )
NeCATUYHBIMA  ApoOsiMu. JIeWcTBUS CO  CTENeHAMH, (OPMYIIBI  COKpAIIEHHOTO JIP 2,4,23,30
YMHOXeHUs. BeipakeHus u npeobpazoBaHusl.
Tema 1.3. I'eomerpust Ha iockocTu. | IIpodeccnoHaIbHO—OPHMEHTHPOBAHHOE COAEPKAHME
Bup! Titockux GuUryp v ux 1iomab. 2
[IpakTuKO-OpHEHTUPOBAHHBIE 337aUU B KypCce T€OMETPUU Ha MIOCKOCTH. 7P 2,4,23,30
Tema 1.4. IIpouieHTHBIE Coaep:xkanue yueOHOro MaTepuasa ) K 3.2
BBIYHCJICHMUSL. [IpocThie MPOLEHTHI, pa3Hble cIOcOObI MX BblunciaeHHsl. ClI0KHbBIE MPOICHTHI. JIP 2,4,23,30
Tema 1.5. [IpakTuueckoe 3aHsTHE Coaep:xkanue yueOHOro MaTepuasa )
Nel «Ywucna v BEIYUCICHUS. IIpakTrueckoe 3anstue Nel o reme «Huciia ¥ BEIYUCICHUSY. JIP 2.4,23,30
Tema 1.6. YpaBuenus u Conepxanue y4eOHOro MaTepuaJia
HEPaBEHCTBA. Jluneiinble, KBaJpaTHbIC, APOOHO-TMHEITHBIE ypaBHEHUS U HepaBeHCTBA. CriocoObl )
pelieHus: cucTeM JUHEHHbIX ypaBHeHUH. [lonsTus: Mmatpuna 2x2 u 3x3, onpenenurenb JIP 2,4,23,30
matpuibl. Meroa 'aycca. CucteMbl HETMHENMHBIX YpaBHEHH. CUCTEMbI HEPABEHCTB.
Tema 1.7. Cucrembl ypaBHeHHIl U | BxomHo# KOHTponb. Beruncienus u npeodpazoBanus. Y paBHEHUS U HEPABEHCTBA. ) P 2.4.23.30
HEpPaBEHCTB. ['eomeTpus Ha MIIOCKOCTH. T
CamocrosiTesibHasi pabora Nel 4 JIP 2.4,23,30
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1 2 3 4

CocraBieHue cupaBoYHOro MaTepuana mno Teme «4ucia u BEIYUCICHUS

Paznen 2.1IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE 18

Tema 2.1. OCHOBHBIE OHATHUS Conepxanue y4eOHOro MaTepuaJia

CTepEOMETPUH. [Ipenmet crepeomeTpun. OCHOBHBIE MOHATHS (TOUKA, MPSMas, INIOCKOCTb,
npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpun. [lepecekaromuecs, ) OK 04
napasuiesibHbIE U CKpeIlUBaroIIrecs npsmeie. [Ipu3Hak 1 CBOMCTBO CKPEIIMBAIOIIUXCS JIP 2,4,23,30
npsiMbIX. Pacnosnosxenue npsMbIX U miaockocTeil. OCHOBHBIEC MPOCTPAHCTBEHHBIE
burypsl.

Tema 2.2. [lapannenbHocTh npsiMbIX, | Copep:kaHue yueOHOro MmaTepuajia

MPSIMOU U TUIOCKOCTH, TUIOCKOCTEH. [TapannensHbie npsimas u mwockocts. Onpenenenue. [Ipusnak. CeoiicTsa (¢
nokazarenbeTBoM). [lapannensusle mnockoctu. Onpenenenue. [pusnak. CoiictBa (¢ )
JI0OKa3aTeIbCTBOM). TeTpasip u ero 3yeMeHThl. [lapannenenunen u ero 3J€MeHTHI. JIP 2,4,23,30
CaolicTBa IPOTUBOIOJIOKHBIX IpaHel U AuaroHaneil napamnenenunena. [loctpoenue
cedeHuil. Perienue 3amay.

Tema 2.3. I[IpakTuueckoe 3aHsATHE IIpodeccrnoHaILHO—OPHUEHTHPOBAHHOE COAEPIKAHME

Ne2 «IlapanyenbHOCTh NPSIMBIX U [IpakTuueckoe 3anarue Ne2 no teme «IlapannenbHOCTb NPSAMBIX U IJIOCKOCTEN. 2 JIP 2,4,23,30

IIJIOCKOCTEN.

Tema 2.4. [lepneHAUKYIIPHOCT Coaep:xkanue yueOHOro MaTepuasa

MPSIMBIX, IPSIMOM U TUIOCKOCTH, [lepnennukynspusie mnpsmble. [lapamienbHple mpsMble, MEPHECHAMKYISPHBIE K

IIOCKOCTEH. m1ockocTH. [Ipu3Hak meprneHauKyIspHOCTH NPSMOM U IJIOCKOCTH. JlOKa3aTenbCTBO.
[lepnennukynssp u  HakioHHas. llepmenaukynspHsle 1iockocTH. [Ipu3Hak 2
NepPHEHANKYIISIPHOCTH TuIockocTel. [lokaszartenbcTBo. PaccrosiHust B MpOCTpaHCTBE. TP 2,4,23,30
Teopema o0 Tpex mnepneHIUKyJsipax. JlokasarenbCcTBO. YTroa MeExXAy MpsAMOM U
IUIOCKOCTBIO. YTOJI MEX]Y MIIOCKOCTAMHU.

Tema 2.5. Ilapannenbusle, Conepxanue y4eOHOro MaTepuaJia

MIEePIECHIUKYIISIPHBIE, AkcuoMbl  crepeoMeTpud.  [lepneHAMKYISIPHOCT,  OPSIMOM W TJIOCKOCTH, ) TP 2.4.93.30

CKPEILMBAIOIINECS TIPSIMbIE. apajuIeIbHOCTD JIBYX MIPSIMBIX, MePIEHIUKYISIPHBIX MIJIOCKOCTH, >
NEPIEeHIUKYISIPHOCTD MJIOCKOCTEH.

Tema 2.6. [IpakTueckoe 3aHsATHE Conepxanue y4eOHOro MaTepuaJia > JIP 2.4.23 30

Ne3 «Yros Mexay npsMbIMI. [Ipaktrueckoe 3ansTue Ne3 o Teme «Yros Mexay NpsIMbIMID. CUTT

Tema 2.7. Pemienne 3anau. [Ipsmeie | Copep:kanue yueOHOro Mmarepuajia > JIP 2,4.23.30

1 TTOCKOCTH B ITPOCTPAHCTBE.

PacnonokeHue mnpsAMbIX M IUIOCKOCTEHW B MpocTpaHcTBE. [lepneHAuKynsipHOCTh M
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1 2 3 4
NapauIeIbHOCTD MPSIMBIX U MI0cKocTel. CKpeluBamuecs npsimMble.
CamocrosiTesibHas padora Ne2 4 IP 2.4.23.30
CocraBieHue cupaBoyHOro Matepuaia no teme «CrepeoMerpus» >
Paznen 3. KoopanHaTbl M BEKTOPbBI 16
Tema 3.1. JlekapToBbl KoopauHaThl B | Coaep:kaHue yueOHOro MmaTepuaJjia
MIPOCTPAHCTBE. JlexapToBbl KOOpAMHATBHI B MpocTpaHcTBe. llpocrteiimue 3amadyu B KOOpAMHATAX. 2 TP 2.4.93 30
PaccrosiHMe Me)ly IBYMsI TOYKAMH, KOOPAMHATHI CEPEAMHBI OTPE3KA. CT
Tema 3.2. Bexrops! B npoctpancTse. | Coaep:kanue yueOHOro MaTepuasa
VYTron Mex 1y BEeKTOPaMHU. BexTopsl B npoctpancTBe. CroskeHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPa
Ha yncio. Komruianapasie BekTopbl. CKalsipHOE POU3BEeHNE BEKTOPOB. Pasznoxenue
BEKTOpa MO TPEM HEKOMIUIaHAPHBIM BekTopaM. KoopauHaThl BEKTOpa, CKAISIPHOE 2 TP 2.4.93 30
IIPOU3BEJICHUE BEKTOPOB B KOOPAMHATAX, YIOJl MEXIy BEKTOPaMH, YIrOJd MEXKIYy P
OpsIMOM M TUIOCKOCTBIO, YrOJNl MEXAY IUIOCKOCTAMHU. YPaBHEHHE IUIOCKOCTH.
['eoMeTpuueckuii CMbICI OnpeAeauTes 2x2.
Tema 3.3. IIpakTueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia >
Ne4 «IIpounsBesieHUE BEKTOPOBY. [IpakTuueckoe 3anarue Ned4 no teme «IIponsBeeHre BEKTOPOBY. JIP 2,4,23,30
Tema 3.4. [IpakTuko- Conepxanue y4eOHOro MaTepuaJia
OpUEHTUPOBAHHBIE 33]1a4M Ha KoopaunaTtHast miockocTs. BpluncieHue pacCcTOSIHMM U IIJIOLaAed Ha IJIOCKOCTH. 2 TP 2.4.23.30
KOOPJMHATHOM IJIOCKOCTH. KosnnyecTBeHHBIE pacyeThl. >
Tema 3.5. Pemenne 3aau. Conepxxanue y4eOHOro MaTepuaJia
KoopauHatsl 1 BEKTOpHI. JlexkapToBbl KOOpAWHATHI B MpocTpaHCTBe. BekTopsl B mpoctpaHcTBe. CrokeHuE U
BbIUMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. KommiaHapHblE BEKTOPBI.
CkanspHoe npou3Be[eHHE BEKTOPOB. Pa3inoxeHne BeKTopa 1o TpeM HEKOMIUTAaHAPHBIM )
BekTopaM. [Ipocreiimme 3agaun B koopauHarax. KoopanHATel BEKTOpa, PACCTOSHHE JIP 2,4,23,30
MEXIy TOUKaMHU, KOOPJUHATHI CEPEIUHBI OTPE3Ka, CKaISIPHOE IPOU3BEICHUE BEKTOPOB
B KOOpJAMHATAX, Yrojl MEXIY BEKTOPAMHU, YIoJl MEXAY HPSIMON U IUIOCKOCTBIO, YroJl
MEX]TY TIIOCKOCTSMH.
Tema 3.6. IIpakTuueckoe 3aHsATHE IIpodeccrnoHaILHO—OPUEHTHPOBAHHOE COAEPKAHME >
No5 «KoopauHatsl U1 BEKTOPBI». [Ipaktrueckoe 3ansTue Ne5 no teme «KoopamHaThl U BEKTOPBDY). JIP 2,4,23,30
CamocrosiTesibHas padora Ne3 4 JIP 2.4.23 30
CocraBiieHue cripaBOYHOro Marepuaina no reme «KoopIMHaThl U BEKTOPBDY. T
Pa3zpnen 4. OcHoBbI TpUroHOMeTpHH. Tpuronomerpuyeckne GyHKIun 30
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1 2 4

Tema 4.1. Tpuronomerpuueckue Conepxanue y4eOHOro MaTepuaJia

(GYHKIIUU POU3BOJIBHOTO YIIa, Panuannas u rpamycHas mepa yria. [IoBopoT TOYkM BOKpYr Hadajga KOOpPJIUHAT.

qucia. Omnpenenenue cUHyca, KOCHHYcCa, TAHI'€HCA U KOTaHI'€HCA. 3HAKU CHHYCA, KOCHUHYCa, TP 2.4.93 30
TAHT€HCAa U KOTAHI€HCAa IO YETBEPTSIM. 3aBUCHMOCTh MEX]Iy CHHYCOM, KOCHHYCOM, T
TAHI'€HCOM M KOTAHI'€HCOM OJTHOT'O U TOTO YK€ YIJIa.

Tema 4.2. OcHOBHBIE Conepxanue y4eOHOro MaTepuaJia

TPUTOHOMETPUUECKUE TOXKIECTBA. Tpuronomerpuueckue ToxzaecTsa. CUHyC, KOCUHYC, TAHI€HC U KOTaHI€HC YIJIOB OH -
o.. DopMyIbI IPUBEACHHUS. JIP 2,4,23,30

Tema 4.3. Cunyc, kocunyc, taureic | Cogep:kanue y4e0OHOro Marepuasa

CYMMBI Y pa3HOCTH JIBYyX YTJIOB. Cymma u pasHocTh cuHycoB. Cymma M pa3sHOCTh KOCHMHYCOB. CHHYC M KOCHHYC
nBoitHoro  yria. ®opMynbl  TONOBHMHHOTO  yria. [IpeoOpasoBaHusi  CyMMBI
TPUTOHOMETPUYECKHX (YHKIMHA B TPOM3BEACHHUE W TPOU3BEIACHUS B CYMMY. JIP 2,4,23,30
Bripaxenue TpUroHoMeTpu4ecKuX (PYHKIIMI Yepe3 TaHTeHC MOJOBUHHOTO apryMeHTa.
[IpeoOpa3oBanust IPOCTENUIINX TPUTOHOMETPUUYECKUX BHIPAIKEHUH.

Tema 4.4. IIpakTueckoe 3aHsATHE Conepxanue y4eOHOro MaTepuaJia

No 6 «IIpeoOpazoBanue [Ipaktudeckoe 3anstue Ne6 1o Teme «IIpeoOpa3oBaHHe TPUTOHOMETPUICCKUX JIP 2,4,23,30

TPUTOHOMETPHUYECKHUX BBIPAKCHUID». | BBIPRKECHUI».

Tema 4.5. OyHKk1MHU, UX CBONCTBA. Conepxanue y4eOHOro MaTepuaJia
OO6nactp ompeneneHUs W MHOXKECTBO 3HaueHWH (yHKIumid. YETHOCTH, HEYETHOCTD, TP 2.4.93 30
nepuoanuHocTh pyHkuud. CriocoOsl 3a1anust GYHKIHI. T

Tema 4.6. Tpuronomerpuueckue Conepxanue y4eOHOro MaTepuaJia

(GyHKIIUY, UX CBOWCTBA U TpadUKU. OO6nacte ompeaencHUss U MHOXXECTBO 3HAYCHHH TPUTOHOMETPUUYECKUX (PYHKIIHIA.
YérHocTh, HEYETHOCTD, IEPUOTUIHOCTD TPUTOHOMETpUYecKuX (yHkuuid. CBoWCTBA U JIP 2,4,23,30
rpaduku QyHKIUH y = COS X, y = sin X, y = tg X, y = ctg X.

Tema 4.7. IIpeoOpazoBanue Conepxanue y4eOHOro MaTepuaJia

rpadvKOB TPUTOHOMETPUUECKUX Cxxatue u pactsbkeHue rpadukoB TpuUroHoMerpuueckux Qynknuid. [IpeobpasoBanue

(byHKIHH. rpaduKOB  TPUTOHOMETpUYECKUX  (QyHKUuH. OOpaTHbIE TPUTOHOMETPUYECKHE JIP 2,4,23,30
dbyukiun. x cBolicTBa u rpaduku.

Tema 4.8. OGparnbie IIpodeccnoHATbLHO—OPHEHTHPOBAHHOE COACPKAHME

TPUTOHOMETPHYECKHE (DYHKITHH. Onucanue TNPOU3BOACTBEHHBIX TMPOLECCOB C TOMOILIbI0 TpaguKoB  (HYHKITHIA. OK 01
Hcnonb3oBaHue CBOICTB TPUTOHOMETPUYECKUX (YHKIMHA B MpoQecCHOHANBHBIX JIP 2,4,23,30

3ajgadax.
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Tema 4.9. IIpakTuueckoe 3aHsATHE IIpodeccrnoHaILHO—OPUEHTHPOBAHHOE COAEPIKAHME
Neo7 «I"paduku 0OCHOBHBIX [Ipaktuueckoe 3anarue Ne7 o teme «I'paduky OCHOBHBIX TPUTOHOMETPHUYECKHUX 2 JIP 2,4,23,30
TPUTOHOMETPHUYECKUX (DYHKIIHI. byHKIHIY.
Tema 4.10. TpuroHomeTpuueckue Conepxanue y4eOHOro MaTepuaJia
YPaBHEHHUS U HEPABEHCTBA. YpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemenne
TPUTOHOMETPHUECKUX ypaBHEHHUIA OCHOBHBIX THUIIOB: npocTeiiimue ) JIP 2.4.23.30
TPUTOHOMETPUYECKHUE  YpPaBHEHMs, CBOJSIIMECS K  KBagpaTHbIM, peIIaeMbIe
pa3I0KEeHNUEM Ha MHOXKUTEIH, OJTHOPOIHBIE.
[IpocTeiimme TPUroHOMETPUYECKHNE HEPABEHCTBA.
Tema 4.11. Cuctemsl Conepxanue y4eOHOro MaTepuaJia ) TP 2.4.23.30
TPUTOHOMETPUYECKUX YPABHEHHM. CucreMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHU. CT
Tema 4.12. [IpakTuueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia
Ne 8 «Tpuronomerpuueckue [Ipaktuueckoe 3anstue Ne§ mno Teme «TpuroHomeTpuyeckue ypaBHEHUS U 2 JIP 2,4,23,30
YpaBHEHHUSI U HEPABEHCTBAY. HEPABEHCTBAY.
Tema 4.13. Peienue 3anau. OcHoBbl | Copep:kanue yueOHOro Mmarepuajia
TPUTOHOMETPHH. Tpuronomerpuueckue Gyakuun. [Ipeodpa3zoBaHre TPUTOHOMETPUUIECKUX BBIPAKCHUIA. ) TP 2.4.23.30
Pemienne TpPUTOHOMETPUYECKMX YypPAaBHEHHUH W HEPABEHCTB B TOM YHCIE C T
MCIIOJIb30BaHUEM CBOMCTB (DYHKIIHH.
CamocrositesibHas padora Ned 4 JIP 2.4.23 30
CocraBneHue cupaBo4HoOro Marepuaia no reme «KoopauHaThl U BEKTOPBI». CUTT
Pazgen 5. KoMmniiekcHbIe Yncaa 10
Tema 5.1. KommiekcHble ynca. Conepxanue y4eOHOro MaTepuaJia
[Tonsitne kommexkcHoro uucna. ConpspkeHHbIE KOMIUIEKCHBIE YHCIa, MOAYIb H
apryMeHT  KOMIUIEKCHOro uuciaa. @PopmMa  3amuCHM  KOMIUIEKCHOTO  4HcClia 2 JIP 2,4,23,30
(reomerpuyeckasi, TpPUTOHOMETpUYECKas,  anreOpauyeckas). ApupMeTHUIECKHE
JIEUCTBUSI C KOMIUIEKCHBIMH YHCIIAMHU.
Tema 5.2. [Ipumenenue Conepxanue y4eOHOro MaTepuaJia
KOMIIIEKCHBIX YHCEl. BrinosiHeHUE pacyeToB ¢ MOMOUIBIO KOMIUIEKCHBIX 4Hcen. [Ipumepsl MCroap30BaHUs 2 JIP 2,4,23,30
KOMIUIEKCHBIX YHCEIL.
Tema 5.3. IIpakTueckoe 3aHsATHE Conepxanue y4eOHOro MaTepuaJia
Ne 9«KoMIUIEKCHBIE YUCIIAY). HpaKTI/IquKOG 3angaTue Ne 9 mo teme «KoMILIEKCHBIE YUCIIaY. 2 P 2’4,23’30
CamocrosiTesbHas padora NeS 4 JIP 2.4.23 30

CocraBnenue CIIpaBOYHOI'0 MaTcpuajia 110 TCMC «KommekcHple uncnay.
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Pa3pnen 6. [lpousBognas pyHkuuu, ee npuMeHeHUe 29
Tema 6.1. IlouaTHe TPON3BOIHOI. Conepxanue y4eOHOro MaTepuaJia
®opmyIIbl U IpaBUia OmnpeneneHue 4YKUCIOBOW IOCIIENOBATEILHOCTH U CHOcoObl ee 3aaaHusd. CBolcTBa
nuddepeHInpOBaHMUS. YHCIIOBBIX TMOCienoBaTeNbHOoCTe. Ompenenenue Tmpeaena MOoCIeI0BaTEIbHOCTH.
Beruncnenue npenenos nocienoparenbHocTed. [Ipenen GpyHkum Ha OECKOHESYHOCTH. 2 JIP 2,4,23,30
[Ipenen ¢pynkuuu B Touke. [lpupamenue aprymenta. [Ipupamenue ¢pynkuuu. 3anaqmu,
OPUBOJANINE K IOHATUIO MpOoU3BOJHON. OrmpeneneHue NpPOU3BOAHON. AITOpUTM
OTBICKaHUsI IPOU3BOIHOM.
Tema 6.2. [IpousBoiHbIE CYMMBI, Conepxanue y4eOHOro MaTepuaJia )
Pa3HOCTH, MPOU3BEACHNUs, YacTHOTO. | Popmyunsl ntuddepenumponanus. [lpaBuna quddepeHumupoBanusi. JIP 2,4,23,30
Tema 6.3. [IpousBoiHbIe Conepxxanue y4eOHOro MaTepuaJia
TPUTOHOMETPHUECKUX (PYHKIIHIA. Onpenenenue cnoxHoil ¢ynkuuu. [IpousBomHAs TPUTOHOMETPUYECKHUX (PYHKIIHIA. 2 JIP 2,4,23,30
[Tpon3BoiHAs CIIOKHOW (DYHKITUH.
Tema 6.4. IIpakTuueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia > JIP 2.4.23 30
Ne 10 «IIpownsBoanas GyHKIHNY. [Tpaktuueckoe 3anstre Nel0 no Teme «IIponsBoaHas GyHKIHN. CT
Tema 6.5. [louaTne HenpepbIBHON Conepxanue y4eOHOro MaTepuaJia
¢byHKIMH. MeTo1 HHTEPBAJIOB. [onsarue HenpepsiBHOW (QyHKIMU. CBOMCTBa HempepbIBHONH (QyHKIUH. CBA3b MEXTY 2
HENPEPBHIBHOCTHIO U MU HepeHIIPYeMOCThI0 (PYHKIIMH B TOYKE. AJITOPUTM PEIICHUS JIP 2,4,23,30
HEPAaBEHCTB METOJIOM MHTEPBAJIOB.
Tema 6.6. I'eomeTprueckuii u IIpodeccnonabHO—OPHMEHTHPOBAHHOE COEPKAHME
(U3UYECKHIA CMBICI TIPOU3BOTHOM. I'eomerprueckuii CMBICT TPOM3BOJHOM (QYHKUMH — YrIoBOH Ko3dduument
KacaTeNnbHOM K rpaduky (GYHKIUM B TOYKE. YpaBHEHHE KacaTelIbHOM K rpaduky OK 01
(GyHKIMU. ANTOPUTM COCTABJICHUS YpaBHEHHUS KacaTelbHOW K Tpaduky ¢GyHKIHU 2 TP 2.4.93 30
y=f(x). ®u3ndeckuii (MEXaHUYECKUN) CMBICI MPOU3BOJAHON — MTHOBEHHAsI CKOPOCTH B S
MOMEHT BpeMeHu t: v = S (t). ®Pusnueckuid CMbICI MPOU3BOJHONH B
npodeccCHOHANBHBIX 331a4aXx.
Tema 6.7. IIpakTueckoe 3aHsATHE Conepxanue y4eOHOro MaTepuaJia
Neo 11 «I"eomerpuueckuii u [Ipaktuueckoe 3ausitue Ne 11 mo teme «['eomerpuueckuii M (HU3HMUECKHUI CMBICT 2 JIP 2,4,23,30
(bU3HYECKUN CMBICT IIPOU3BOJHONY. | TPOU3BOTHOWY.
Tema 6.8. MonoronHocTh QyHkimu. | Coaep:kaHue yueOHOro MaTepuaia
Touku s3xcTpemyma. Bospacranne u yObpiBaHWe (YHKIHMH, COOTBETCTBHE BO3pAacTaHUS M yObIBaHHSA 2 TP 2.4.93.30
23,

3HAKY HpOHSBOI[HOﬁ. ITonsTtue HpOHSBOHHOﬁ BBICHICTO

byHKIHH MOPSI/IKa,
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COOTBETCTBUE 3HAKa BTOPOW MPOU3BOIAHON BBIMYKIOCTU (BOTHYTOCTH) (YHKIUM Ha
oTpe3ke. 3aJayM Ha MakCUMyM U MHHHMYM. [loHATHE acMMMOTOTBHI, CHOCOOBI X
ompeseNieHusl. ANTOPUTM UCCIIeoBaHMs (QYHKIMKM M TOCTPOCHHS ee¢ rpaduka c
MOMOIIbI0 MPOou3BOAHON. JlpoOHo-nuHelHas (ynkuus. MccnenoBanue ¢yHKIuM Ha
MOHOTOHHOCTB ¥ IIOCTPOCHHE IPahHKOB.
Tema 6.9. HauGonbiee u Conepxanue y4eOHOro MaTepuaJia
HauMEHbBIIICe 3HAYCHUS (PYHKITUH. Haxoxnenne HamOONBIIEr0 ¥W HAUMEHBIIETO 3HAYCHWH (YHKIUH, ITOCTPOCHHE 2 JIP 2,4,23,30
rpadKOB MHOTOWJICHOB C HCIIOJIb30BAHUEM allapaTa MaTeMaTUYECKOr0 aHaIu3a.
Tema 6.10. [IpakTuueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia
Ne 12 «MccnenoBanue QpyHKImii ¢ [Ipaktuueckoe 3anstue Ne 12 mo Tteme «MccnemoBanue (GyHKUMIA C MOMOIIBIO 2 P 2.4.23.30
MMOMOIIBIO TPOU3BOTHOW. MIPOU3BOJTHOMN. >
Tema 6.11. Haxoxnenue Conepxanue y4eOHOro MaTepuaJia
ONTUMAJILHOTO pe3yjIbTaTa ¢ Haumensbiiee n Hanbosbiee 3HaYeHUE (QYHKIINH. )
MMOMOUIBIO TPOU3BOIHOM B JIP 2,4,23,30
MPAKTUYECKHX 3a/1a4ax.
Tema 6.12. Pemienue 3amau. Conepxanue y4eOHOro MaTepuaJia
[TpousBoaHas GpyHKIUH, €€ Qopmynsl u npaBwia guddepenunpoanus. McciaenoBanue (GyHKIUI C MOMOIIBIO 2 TP 2.4.93 30
IIPUMEHEHUE. npoun3BoHON. Hanbonpmiee u HanMeHbIIee 3Ha4eHUs] PYHKITUH. CUTT
Tema 6.13. [IpakTrHueckoe 3aHsATHE IIpodeccnonaIbHO—OPHMEHTHPOBAHHOE COEPKAHME )
Ne 13 «IIpumenenne npousBonnoii | [Ipaktuueckoe 3ansTre Nel3 o Teme «IIpumenenue nporu3BOAHON QYHKITHIY. JIP 2,4,23,30
GyHKIIUNY. CamocrositesibHas padora Ne6 3 JIP 2.4.23 30
CocraBieHne crpaBoyHOro Marepuaia mno reme «llpousBognas GpyHKIHN. CUTT
Paznen 7. MHOTOrpaHHMKHU M TeJia BpalleHUs 40
Tema 7.1. Bepuiunsl, pedpa, rpanu | Coaep:kanue yuedOHOro MaTepuasa
MHOTOTpaHHUKA. [TonsitTue mHororpanHuka. Ero sneMeHTHI: BeplIMHBI, peOpa, rpaHu. JuaroHaib. 2 TP 2.4.93 30
Ceuenue. Boinykiible M HEBBITYKJIbIE MHOTOTPAHHUKH. CUTT
Tema 7.2. [Ipuzma, ee Conepxanue y4eOHOro MaTepuaJia
COCTaBJIAIOLIUE, CEYCHHUE. [lonstne npusmbl. Ee ocHoBaHusi u OokoBble rpaHu. Beicota npusmbl. Ilpsimas u 2 JIP 2.4.23.30
HakJoHHasa npu3Ma. Ee ceuenue. [psmas u npaBuiibHas IPU3MBL. T
Tema 7.3. [Tapannenenunen, Kyo0. Conepxanue y4eOHOro MaTepuaJia
[Tapannenenumesn, CBONCTBA MPSIMOYTOJIBLHOTO Mapayuienenurena, kyo. Ceuenue kyoa, 2 JIP 2,4,23,30
napajuiesenumnena.
Tema 7.4. [lupamuna, ee Copaep:xkaHue y4eOHOI0 MaTepHuaa 2
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COCTAaBIISIONIUE, CEUCHUE. [Tupamuna u ee snementsl. Ceuenue nupamMubl. [IpaBunbHas nupamuaa. YcedeHHast JIP 2,4,23,30
nupamuia. bokoBas ¥ oJHas TOBEPXHOCTh MPU3MBL, upaMuibl. [1nomans 60KoBoi 1
MIOJIHOW TOBEPXHOCTHU ITPU3MBI, TUPAMHUIBI.
Tema 7.5.1IpakTrueckoe 3aHsATHe Conepxanue y4eOHOro MaTepuaJia JIP 2.4.23.30
Nel4 «IIpuzma u nupaMugay. [IpakTuueckoe 3anarue Nel4 no reme «IIpusma u nupamugay. CT
Tema 7.6. [Ipumepsr cummeTpuii B IIpodeccnonanbHO—OPUEHTHPOBAHHOE COAEPKAHUE
npodeccuu. CuMMeTpusi OTHOCHUTEIBHO TOYKH, HPsAMOH, TuIockocTH. CuMmeTrpusi B KyoOe, OK 01
napajuienenunene, npusme, nupamuge. CuMMeTpus B HOPUPOAE, AaPXUTEKTYpE, JIP 2,4,23,30
TEXHUKE, B OBITY.
Tema 7.7. IlpaBunbHble Conepxanue y4eOHOro MaTepuaJia JIP 2.4.23.30
MHOTOTPaHHUKH, UX CBOMCTBA. [TonsaTue npaBUIbHOTO MHOTOrpaHHUKa. CBOMCTBA MPABMIIBHBIX MHOTOI'PAHHHUKOB. T
Tema 7.8. [IpakTuueckoe 3aHsTHE IIpodeccnoHaAILHO-OPHEHTHUPOBAHHOE COAEPKAHUE
JIP 2,4,23,30
Ne 15 «MHOrorpaHHUKN. [Ipaktrueckoe 3ansitue Nel5 no reme « MHOTOrpaHHUKIY. CT
Tema 7.9. O600meHNE U Conepxanue y4eOHOro MaTepuaJia OK 06
CHUCTeMaTH3alusl 3SHAaHHH. O6o6menue u cucreMarusanus 3Hanuii. [lonBenenue uroros 3a I cemectp. JIP 2,423 30
Tema 7.10. Hunuuap, ero Conepxanue y4eOHOro MaTepuaJia
cocraBisitonue. Ceuenue muuaapa. | Hunuaap u ero snementsl. CedeHue UWIMHIApa (MapajjielbHOE OCHOBAHHIO M OCH). TP 2.4.93 30
Pa3BepTka nunmHapa. CUTT
Tema 7.11. [IpakTuueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia
Nel6 «llumuuapy. [Ipaktrueckoe 3ausitue Nel6 o reme «L{unmuuapy. JIP 2,4,23,30
Tema 7.12. Konyc, ero Conepxanue y4eOHOro MaTepuaJia
COCTaBIISIIOLIHE. Konyc u ero snementsl. Cedenne KoHyca (MapajjieIbHOE OCHOBAHUIO U MPOXOJsIiee
yepe3 BEpIIMHY), KOHMYECKue cedeHus. Pa3BepTka koHyca. YceueHHbI KoHyc. Ero JIP 2,4,23,30
oOpa3ymoias u BeicoTa. CeueHne yceueHHOro KOHyca.
Tema 7.13. [Ipaktuueckoe 3ansitue | IllpodeccuoHaIbHO—OPUEHTHPOBAHHOE COIEPKAHME
Nel7 «Konycy. [Ipaktrueckoe 3ansitue Nel7 o reme «Konycy. JIP 2,4,23,30
Tema 7.14. lap u cdepa, ux Coaep:xkanue yueOHOro MaTepuasa
CEYECHHUSI. [ap u chepa. Bzaumuoe pacnosnoxenue cdepsl u miockoctu. Ceuenue mapa, chepsl. JIP 2,4,23,30
Tema 7.15. [Ipaktuueckoe 3ansitue | Comep:kanue yueOHOro Mmatepuajia TP 2.4.93 30
Nel8 «Cdepa, mapy. [Tpaktuueckoe 3anarue Nel8 no reme «Cdepa, mapy. T
Tema 7.16. Iloustue 06 o6wveme | Coaep:kanue yueOHOro MaTepuasa OK 02
Tena. [Tonsitue 06 o6beme Tena. O0beM Kyda U MpsIMOYToJbHOrO napasuienenunena. Oobem JIP 2,4,23,30
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npu3Mbl U nuiauHapa. OTHOIIeHHe 00beMOB MOIOOHBIX Ted. ['eoMeTpruecKuii CMbICI
onpeaenutens 3-ro nopsaka. O0bembl mupamuabl 1 konyca. O6bem mapa. [lnomaau
noBepxHocTel Ten. OObeMbl U MIIONIA U MIOBEPXHOCTEH MOTOOHBIX TEIL.
Tema 7.17. [IpakTHueckoe 3aHsATHE IIpodeccrnoHaILHO—OPHUEHTHPOBAHHOE COAEPKAHME
2 JIP 2,4,23,30
Nol19 «O6BembI TE. [Ipaktrueckoe 3austue Nel9 o reme «O0BEMBI TEI. T
Tema 7.18. KomOunauuu IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COAEPKAHUE
MHOTOTPaHHUKOB U TE€J BPaICHHUS. Kom6unanuu reomerpuueckux tei. Mcenonb3oBaHne KOMOMHALIMM MHOTOTPAaHHUKOB U )
TEJI BpaIlICHHS B MPAKTUKO-OPUEHTUPOBAHHBIX 33/1ayax. [ eoMeTpuueckre KoMOMHAIIUN JIP 2,4,23,30
Ha IIPAKTHUKE.
Tema 7.19. Pemienue 3amau. Conepxanue y4eOHOro MaTepuaJia )
MHororpanHukH 4 Teia BpamieHus. | O0beMbl U IIIOIIAU IOBEPXHOCTH MHOTOIPAHHUKOB U T€J BPALLCHMUSI. JIP 2,4,23,30
Pa3nen 8. IlepBooOpasnasi pyHKUMH, ee IPUMEHEHUE 23
Tema 8.1. [lepBooOpasznas ¢pyukiun. | Coaep:kanue yuedOHOro MaTepuasa
3ajaya O BOCCTAHOBJIICHMM 3aKOHA JBMIKEHHSI 10 HU3BECTHOM ckopoctu. Ilonstue
uHTerpupoBanus. O3HaKOMIIEHHWE C TIOHATHEM HHTErpaja MU NepBooOpa3HO#l i
¢ynkuun y=f(x). Pemenune 3amau Ha CBSI3p NEPBOOOPA3HON M €€ TPOM3BOIHOM, 2 TP 2.4.23.30
BBIUKCJICHHE TMEepBOOOpa3HON i AaHHOW ¢yHkiuu. Tabmuua dopMyn i >
HaxXO0XJEeHUsA IepBooOpa3HbIX. M3ydyeHue mpaBuiia BBIYMCIEHUS IE€PBOOOPa3HOIL.
[TpaBuiia HaX0XACHUS IEPBOOOPA3HBIX.
Tema 8.2. [IpakTudeckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia 2
No20 «ITepBo0oOpa3zHasy. [Tpaktuueckoe 3anarue Ne2( no reme «llepBooOpazHasy. JIP 2,4,23,30
Tema 8.3. [Lnomanp Conepxanue y4eOHOro MaTepuaJia
KPUBOJIMHEHHOM Tpamenuy. 3amauyy, NPUBOMAAIIME K TOHATHUIO OMNPENEICHHOTO HWHTErpajlia — O BBIUUCICHUU
IJIOMIAAM  KPUBOJIMHEMHOM  Tpamenuu, O nepeMemeHnd Toukd. [loHsTue 2 JIP 2.4.23.30
onpeneaéHHOT0 UHTerpaja. [ eomMeTpuueckuil U GU3MUECKUI CMBICI ONPEICICHHOTO >
unterpana. @opmyna Hetotona — JleliOHuna.
Tema 8.4. Heonpenenenusiii u Conepxanue y4eOHOro MaTepuaJia ) TP 2.4.23.30
ONPEICTICHHBIM HHTETPAJIBI. [ToHsATHE HEONPENEIEHHOIO HHTErPAJIa. CT
Tema 8.5. IIpakTudeckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia ) TP 2.4.23.30
Ne21 «Heonpenenennsiii unrerpan». | Ilpakruueckoe 3anstue Ne21 no teme «HeonpeeneHHbli HHTErpamD. CT
Tema 8.6. [Tousarue 06 Conepxanue y4eOHOro MaTepuaJia
OIpeIeICHHOM MHTErpalie Kak I'eoMeTpuueckuii CMBICH OINPEIEICHHOTO HHTErpaa. 2 JIP 2.4.23.30

IO KPUBOJIMHEHHON
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Tpanenuy.
Tema 8.7. IIpakTueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia ) IP 2.4.23.30
Ne22 «OnpeneneHHbI HHTETPAIDY. [IpakTuueckoe 3anarue Ne22 no reme «OnpeesieHHbIN HHTErpaD. CT
Tema 8.8. Onpenenenusiii uaterpan | Cogep:kanue yuedOHOro Mmarepuajia
B JKU3HU. I'eomerpuueckuii cMbica onpeneneHHoro narerpana. @opmyna Hetorona - JleiiOHuma.
Pemenue 3a1a4 Ha NPUMEHEHHUE MHTETPAa Ul BHIUUCICHHS (GU3MYECKUX BEIUYUH U 2 JIP 2,4,23,30
wionianed. [lepBooOpasnas ¢ynkmum. [IpaBmiia HaxoxkaeHUs mepBooOpa3HbIX. Ee
PUMEHEHHE.
Tema 8.9. [IpakTuueckoe 3aHsTHE IIpodeccnonanbHO—OPUEHTHPOBAHHOE COAEPKAHUE ) IP 2.4.23.30
No23 «HMuTerpan u ero [Ipaktrueckoe 3ansTue Ne23 no reme «MHTErpall U €ro NPUMEHEHHE. >
IIPUMEHEHHUEY. CamocrosiTesibHast pabora Ne7 5 IP 2.4.23.30
CocraBiieHHe CclipaBOYHOro Marepuaina no reme «Murerpam. P
Pa3znen 9. Crenenn u kopHu. CtenenHasi QyHKuus 19
Tema 9.1. Crenennas pyHkuus, ee Conepxanue y4eOHOro MaTepuaJia
CBOJCTBA. [ToHsiTHE KOpPHS N-OM CTENEHW U3 JEHCTBUTENBHOrO uncna. OyHkuun y = /X ux 2 JIP 2.4.23.30
cBoiicTBa  rpaduku. CBOWCTBA KOPHSI N-0# CTEIICHH. T
Tema 9.2. [IpeoOpazoBanue Conepxanue y4eOHOro MaTepuaJia
BBIPA)KEHUH C KOPHIAMH N-0i [Ipeo6pa3oBanne nppalliOHATBLHBIX BIPAXKEHUM. 2
JIP 2,4,23,30
CTETCHHU.
Tema 9.3. [Ipaktuueckoe 3aHsITHE Conepxanue y4eOHOro MaTepuaJia )
No24 «Pagukambn. IIpakTrueckoe 3anstue Ne24 no teme «Pagukanby. JIP 2.4,23,30
Tema 9.4. CpoiicTBa cTEneHu ¢ Conepxanue y4eOHOro MaTepuaJia
paloHaIbHBIM U IeUCTBUTENbHBIM | [lOoHsATHE cTeneHu C JI0ObIM palloHANbHBIM MoKazarenaeMm. CTeneHHble (PyHKINUU, UX 2 TP 2.4.93 30
[IOKa3aTeNsIMHU. CBOWCTBA M TpaduKH. T
Tema 9.5. Pemenue Conepxanue y4eOHOro MaTepuaJia
HUPPAMOHATIBHBIX YPaBHEHUN U PaBHOCHIIBHOCTD MppallMOHATBHBIX YPaBHEHUNW M HEPABEHCTB. METOJIbI UX PEIICHHUS. 2 TP 2.4.23.30
HEpPABEHCTB. Penienue nppanyoHaabHbIX YPABHEHUH U HEPABEHCTB. >
Tema 9.6. CteneHu u KOpHHU. Conepxanue y4eOHOro MaTepuaJia
CrenenHas GyHKITHS. Omnpenenenne creneHHo QyHkuuu. lcmonb3oBaHWe €€ CBONCTB MPH  PELICHUH 2 TP 2.4.93 30
ypaBHCHUH U HEPABEHCTB. T
Tema 9.7. IlpakTruueckoe 3aHsITHE Copaep:xkaHue y4eOHOI0 MaTepuaJa 2
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No25 «CreneHn U KOpHW». [IpakTrueckoe 3ansitue Ne25 o reme «CTeneHU U KOPHM. JIP 2,4,23,30
CamocrositesibHas padora Ne§ 5 IP 2.4.23.30
CocraBiieHHu€e CIIPaBOYHOTO MaTepuaa no teMe « CTeeHu U KOPHIY. >
Paznea 10. Iloka3zatenbHasa GyHKIUSA 17
Tema 10.1. IlokazaTtenbHas Conepxanue y4eOHOro MaTepuaJia
¢byHKIUS, ee CBOMCTBA. Cremenb ¢  TPOU3BOJBHBIM  JIEHCTBUTENIBHBIM  ToOKazaTeneM.  OmpeneneHue
NoKa3aTebHOW (yHKIMH, ee cBolcTBa W TpaduK. 3HAKOMCTBO C IPHUMCHCHHEM 2
nokasatenbHON (yHkuuu. PemeHue mnokazaTeNbHBIX YpaBHEHUN (YHKIHOHAIBHO- JIP 2,4,23,30
rpauIecKuM METOIOM.
Tema 10.2. IIpaktuueckoe 3anstue | Comep:kaHue yueOHOro Mmarepuajia ) TP 2.4.23.30
No26 «IlokazarenbHast QyHKITUS. [IpakTudeckoe 3anaTue Ne26 mo reme «llokazaTenbHas QyHKITUD. >
Tema 10.3. Pemenue Conepxanue y4eOHOro MaTepuaJia
[OKa3aTeJIbHbIX YPAaBHEHUH U Pemenne noka3arenbHbIX YpPaBHEHHUM METOJIOM YpAaBHHMBAHHS IOKA3aTENE, METOIOM
HEPABEHCTB. BBEJICHUS HOBOW MEPEMEHHOH, (QYHKIHOHAIbHO-TpaduYecKuM MeToAoM. Pernenue 2 TP 2.4.93 30
MOKa3aTeNbHbIX HEpaBeHCTB. CHCTEMbI NOKa3aTeIbHBIX YpaBHEHUH. Pemienne cucrem P
MOKA3aTEeIbHBIX YPABHEHHIA.
Tema 10.4. Pemrenne 3agauy. Conepxanue y4eOHOro MaTepuaJia
[TokazarenpHast QyHKIIHA. Pemenne nokasarenbHbIX ypaBHEHUN METOJIOM YPABHUBAHMS ITOKA3ATENEU U METOJIOM 2 JIP 2.4.23.30
BBEJICHUsI HOBOUM NEpeMEHHOM. Perenne nokasaTeibHbIX HEPABEHCTB. >
Tema 10.5. IIpaktuueckoe 3ansitue | Comep:kanue yueOHOro Mmarepuajia ) TP 2.4.23.30
No27 «Iloka3zatenbnbie ypaBHeHus». | IIpaktuueckoe 3anstue Ne27 no teme «llokazaresbHble ypaBHEHUSY. >
Tema 10.6. [Ipaktuueckoe 3ansitue | Comep:kanue yueOHOro Mmarepuajia
2 JIP 2,4,23,30
No28 «lloka3zaTenbHble [Ipaktrueckoe 3ansTue Ne28 no reme «lloka3aTenbHble HEPABEHCTBAY. >
HEPABEHCTBAY. CamocrosiTesbHast padora Ne9 5 TP 2.4.93 30
Cocrasnenue cupaBoyHoro Matepuana mno Teme «llokazaTenpHast QyHKIHSD. T
Paznen 11. Jlorapudgmel. Jlorapudpmuyeckas GpyHkuus 27
Tema 11.1. Jlorapudm uncna. Conepxanue y4eOHOro MaTepuaJia
Jlorapudm uyucina. JlecATHYHBIA U HATYPAIBHBINA JOTapu(MBbl, YUCIIO €. 2 JIP 2,4,23,30
Tema 11.2. Cpoiictea orapudmon. | Coaep:kaHue yueOHOro MaTepuaia
N 2
Onepanus gorapuMUpOBaHHUSL. CsotictBa norapudmoB. Oneparus JorapuMUpPOBaHHUS. JIP 2,4,23,30
Tema 11.3. Jlorapubmuueckas Cojep:xaHue y4eOHOI0 MaTepHuaa 2
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(hyHKIMS, €€ CBOWCTBA. Jlorapudmudeckast GyHKIHS ¥ €€ CBOWCTBA. JIP 2,4,23,30

Tema 11.4. IIpaktuueckoe 3anstue | Coaep:kaHue yueOHOro Mmarepuajia

Ne29 «I'paduku norapudmuyecknx | [Ipaxtrueckoe 3ausitie Ne29 mo teme «I paduku norapudmMuyeckux GyHKIUR. 2 TIP 2.4.93.30

GyHKIHI. T

Tema 11.5. Pemenue Conepxanue y4eOHOro MaTepuaJia

norapu(MUYECKUX YpaBHEHUN U [TonsiTue norapudmudeckoro ypapaenus. Onepaiusi IOTeHIUPOBaHUsA. Tpyu OCHOBHBIX

HEPABEHCTB. METO/a pemeHust Jorapu(MUIECKUX YPaBHEHUH: (YHKIHOHAIBHO-TpaQUUeCcKHid, 2 TP 2.4.23.30
METOJ TOTCHIIMPOBAHMS, METOJ BBEICHHS HOBOH mepeMeHHOH. Jlorapupmuueckue >
HEPABEHCTBA.

Tema 11.6. Cucrembl Conepxanue y4eOHOro MaTepuaJia

norapu(pMUIECKUX ypaBHEHHIA. ANTOPUTM pEUICHHS CHCTEMbl YypaBHEHHH. PaBHOCHIBHOCTH JIOTapU(PMHUUECKUX 2 TP 2.4.23.30
YpaBHEHU U HEPABEHCTB. >

Tema 11.7. Ilpaktuueckoe 3anstue | Cogep:kaHue yueOHOro Mmarepuajia

Ne30 «JIorapudpmuueckue [Ipaktuueckoe 3ansTre Ne30 o Teme «Jlorapupmudeckne ypaBHEHUS. 2 JIP 2,4,23,30

YpaBHEHUSD.

Tema 11.8. [Ipaktuueckoe 3ansitue | Comep:kanue yueOHOro Mmatepuajia

Ne31 «Jlorapudmuueckue [Ipaktuueckoe 3anarue Ne31 no reme «Jlorapudmudeckue HepaBEeHCTBAY. 2 JIP 2,4,23,30

HEPABEHCTBAY.

Tema 11.9. Jlorapudmel B npupoae | IlpodeccuonaibHO—OpHEeHTHPOBAHHOE COIEPKAHHNE OK 01

U TEXHUKE. [Ipumenenne  norapudma. Jlorapmpmuueckass crnupans B mpupoje. Ee 2 TP 2.4.23.30
MaTEeMaTUYECKHE CBOMCTBA. CT

Tema 11.10. Pemenue 3agau. Conepxanue y4eOHOro MaTepuaJia

Jlorapudmsr. Jlorapudmuyeckas Jlorapudmuueckas pynkuus. Pemenre npocTeimux morapuMUueckux ypaBHEHU. 2 JIP 2,4,23,30

byHKIHS.

Tema 11.11. Tlpaktuueckoe 3anstue | IIpogeccnonaIbHO—OPHEHTHPOBAHHOE COEePKAHME

2 JIP 2,4,23,30

Ne32 «Jlorapudmeny. [Tpaktuyeckoe 3ansTue Ne32 no Teme «Jlorapudmsny. T
CamocrosiTesbHas padora Nel( 5 TP 2.4.23.30
CocraBieHne CipaBOYHOTr0 MaTepuaia mno reme «Jlorapubmsi. >

Paznen 12. MHo:kecTBa. Ji1eMeHThI Teopuu rpagos 15

Tema 12.1. MuoxectBa. Oneparuun | Cogep:kanue yueOHOro Mmarepuajia

C MHOECTBAMH. [Tonstne muoxkectBa. I[lommHOkecTBo. Omepauuu ¢ MHOXkecTBamMu. Onepanuu c 2 JIP 2.4.23.30

MHO>KeCTBaMU. Pemenne NPUKJIAAHbIX 3ada4.

35



1 2 3 4
Tema 12.2. [IpakTrHueckoe 3aHsATHE IIpodeccnonabHO—OPHMEHTHPOBAHHOE COEPKAHME
Ne33 «KMHOKECTBaY. [IpakTruueckoe 3ansatue Ne33 no reme «MHOXKECTBAY. 2 JIP 2,4,23.30
Tema 12.3. I'padbr. Conepxanue y4eOHOro MaTepuaJia >
[onsrtue rpada. Cs3HbIA rpad, 1epeBo, HUKI rpad Ha MIOCKOCTH. JIP 2,4,23,30
Tema 12.4. Pemnrenne 3agad. Conepxanue y4eOHOro MaTepuaJia
MHO)K@CTBa, rpa(bbl U UX OHepaHI/II/I ¢ MHOXecTBamMu. Onucanue PCAJIbHBIX CI/ITyaHI/Iﬁ C IIOMOIIIBKO MHO>KECCTB. 2 HK 2.1
NpUMeHEHTeE. [Ipumenenue rpadoB K pelIeHUO 3a1a4. JIP 2,4,23,30
Tema 12.5. [Ipaktuueckoe 3ansitue | Comep:kanue yueOHOro Mmarepuajia ) K 3.1
Ne34 «"padu». [Tpaktrdeckoe 3ansTue Ne34 o reme «I'paduy. JIP 2,4,23,30
CamocrosiTesabHast padora Nell
5 JIP 2,4,23,30
CocraBneHnue cupaBoyHOro Matepuana mno Teme «MHoxectBa. ['padby. T
Pa3nen 13. DiaeMeHTbl KOMOMHATOPUKH, CTATUCTHKH U TEOPUM BEPOSTHOCTEIH 25
Tema 13.1. OcHOBHBIE TOHATHS Conepxanue y4eOHOro MaTepuaJia OK 05
KOM6I/IHaTOpI/IKI/I. HepeCTaHOBKI/I, PasMEIICHUA, COUCTAHUA. 2 JIP 2,4,23,30
Tema 13.2. [IpakTuueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia
Ne35 «IlepecranoBky, pasmemenns, | [Ipakrudeckoe 3anstue Ne35 no teme «llepecTaHOBKH, Pa3MEILICHHS, COUCTAHMUS. 2 [K 1.1
JIP 2,4,23,30
COUCTaHUS.
Tema 13.3. CoObiTHE, BEPOSITHOCTH Conepxanue y4eOHOro MaTepuaJia
coObITHs. CI0KEHHE M YMHOKEHHUE CoBMeCTHBIC M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA. ) OK 07
BEpOATHOCTEH. VYcnoBHass BEpOSATHOCTh. 3aBHCHMbIE M HE3aBHCHMbIC COOBITHS. TeopemMbl O JIP 2,4,23,30
BEPOSITHOCTH MPOU3BEICHUS COOBITHIA.
Tema 13.4. BepositHOCTh B Conepxanue y4eOHOro MaTepuaJia
npodeCCHOHATBHBIX 33/1a4aX. OtHocHTeIbHAST YacTOTa COOBITHS, CBOWMCTBO €€ yCTOMYMBOCTH. CTaTHCTUYECKOE 2 OK 01
omnpezeneHue BeposiTHOCcTU. O1leHKa BEPOSTHOCTU COOBITHSL. JIP 2,4,23,30
Tema 13.5. [Ipaktuueckoe 3ansitue | IllpodeccuoHaIbHO—OPUEHTHPOBAHHOE COIEPKAHME
Ne36 «Teopus BeposTHOCTEIN». [IpakTruueckoe 3ansatue Ne36 o reme «Teopusi BEpOSTHOCTEM. 2 P 2,4,23,30
Tema 13.6. JluckperHas cinyyaiinas | Coaep:kaHue yueOHOro Mmarepuajia
BEJIMYMHA, 3aKOH e¢ pacrpe/ieleHus. | BUIbI ClIyq9aiHbIX BEIHYHH. Ompenenenue TUCKPETHON CITy4allHON BEJIMYMUHBI. 3aKOH 2 JIP 2.4.23.30
pacrpeeneHus AMCKPETHOM cllydaliHOW BeJIMuMHbI. E€ 4nCiIoBbIe XapaKTepUCTUKH. >
Tema 13.7. 3agauu marematuueckoii | IlpodeccuoHaIbHO—OPUEHTHPOBAHHOE COIEPKAHME K 1.2
CTATUCTUKH. Bapuanuonnsiit  psan.  Ilomuron dactror wu  ructorpamMma.  CTaTUCTHYECKHE 2 JIP 2,4,23.30
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XapaKTePUCTHKU pssia HabmoqaeMbIX HaHHBIX. [lepBruunas o0paboTKa CTaTUCTUYECKUX
naHHbIX. ['paduueckoe ux mpexacraBieHue. HaxoklIeHuEe CpeIHUX XapaKTEepPHUCTHK,
HaOromaeMbix naHHbIX. CocTaBieHne TaOJIUI M JUarpaMM Ha MPAKTHKE.
Tema 13.8. [IpakTrHueckoe 3aHsTHE IIpodeccnonaIbHO—OPHMEHTHPOBAHHOE COAEPKAHME OK 03
Ne37 «MatemaTtnueckas [IpakTuueckoe 3anarue Ne37 no reme «Maremaruyeckasi CTaTUCTUKAY. 2 IP 2.4.23 30
CTaTUCTUKA. CT
Tema 13.9. Pemnrenne 3agau. Conepxanue y4eOHOro MaTepuaJia
DneMeHTbl KOMOMHATOPUKH, OnemeHThl KoMOuHaTOpuku. CoOOBITHE, BEpPOSITHOCTh COObITUA. CrloXKeHue u 2 TP 2.4.93 30
CTaTUCTHKH U TEOPUHU BEPOSITHOCTEH. | YMHOKEHHE BEPOSTHOCTEH. T
Tema 13.10. [Ipaktuueckoe 3ansatue | Cogep:kanue yuedOHOro Mmarepuajia ) JIP 2.4.23.30
Ne38 «KombuHaTopuka u Teopus [IpakTuueckoe 3anarue Ne38 no reme «KomMOMHAaTOpUKA U TEOPHUS BEPOSITHOCTEN. CT
BEPOATHOCTEW». CamocrosiTesbHast padora Nel2
CocraBnenue copaBoyHoro Marepuana mno Teme «KomOunatopuka.Teopus 5 JIP 2,4,23,30
BEPOSITHOCTEN.
Pa3zpnen 14. YpaBHeHHsI H HEPABEHCTBA 23
Tema 14.1. PaBHOCHIIBHOCTD Conepxanue y4eOHOro MaTepuaJia
YpaBHEHUI U HEPABEHCTB. PaBHOCUbHOCTS ypaBHeHHI U HepaBeHCTB. OrmpeneneHus. OCHOBHBIE TEOPEMBI
PaBHOCWIIBHBIX IIEpEX0/aX B YPaBHEHHUSAX M HepaBeHCTBaxX. OOIIMe METOJbI pEeIIeHUs )
YpaBHEHU: TEpexo]l OT paBeHCTBa (QYHKIUI K paBEHCTBY apryMEHTOB JUIs JIP 2,4,23,30
MOHOTOHHBIX (PYHKIHH, METOA PA3JIOKEHHs] HA MHOXHUTEIH, METOJ BBEICHUS HOBOU
epeMeHHOM, PyHKIMOHAIbHO-TpaQUUecKHii METO/I.
Tema 14.2. I'padmyeckuit MmeTon Conepxanue y4eOHOro MaTepuaJia
pellieHrs ypaBHeHUN, HEPaBEHCTB. OO0mure MeTonbl pelieHUs] HEPABEHCTB: MEePexo]] OT CpaBHEHUS 3HaUeHUN (QYyHKIUN K
CpaBHEHHIO 3HAUYEHUI apryMEHTOB JJIi MOHOTOHHBIX (DYHKIIM, METOJ HHTEPBAJIOB, 2 TP 2.4.93.30
dbyHKIMOHaIbHO-Tpaduyeckuit Meron. ['paduueckuii MeToj pelieHus ypaBHEHUH U >
HEPABEHCTB.
Tema 14.3. [Ipaktuueckoe 3ansitue | IllpodeccuoHaIbHO—OPUEHTHPOBAHHOE COIEPKAHME ) IP 2.4.23.30
Ne39 «Pemienue ypaBHEHHUI. [IpakTuueckoe 3anarue Ne39 no teme «PeuieHue ypaBHEHUI. T
Tema 14.4. [IpakTuueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia
2 JIP 2,4,23,30
No4() «Perienne HepaBEHCTBY. [Tpaktrueckoe 3ansitue Ne40 o reme «PernieHrne HEpaBEHCTB. 7T
Tema 14.5. YpaBuenus u Conepxanue y4eOHOro MaTepuaJia
HEPABEHCTBA C MOJLYJIEM. Omnpenenenne Mmoayins. PackpeiTie Moaysns no onpenenenuto. [Ipocreiime ypaBHeHUS 2 JIP 2.4.23.30

N HCPaBCHCTBA C MOJYJICM. HpI/IMeHeHI/IG PAaBHOCHJIBHBIX IICPEXOA0B B OIIPCACICHHBIX
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TUTIAX YPaBHEHHUI 1 HEPABEHCTB C MOJIyJieM. 3HAKOMCTBO ¢ mapamerpoM. [Ipocreiinime
ypaBHEHHUS U HEPABEHCTBA C MapaMeTPOM.

Tema 14.6. [IpakTuueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia 3

Ne41 «ITapameTpbl». [Ipaktrueckoe 3ansitue Ne41 o reme «llapamerps. JIP 2,4,23,30

Tema 14.7. Cocrasnenue u peuienue | IlpogeccuoHaIbHO—OPHEHTHPOBAHHOE COIePKAHHME

npodeccuoHalbHbIX 3aa4 ¢ Pemenne TekcToBBIX 33124 MPO(ecCHOHATBHOTO COACPKAHUSL. 2 TP 2.4.93 30

IIOMOILBI0 YPABHEHU. T

Tema 14.8. Pemienue 3amau. Conepxanue y4eOHOro MaTepuaJia

YpaBHEHHs 1 HEPABEHCTBA. OO0mue Meroabl peuleHHs ypaBHEHMH. YpaBHEHUS M HEpaBEHCTBA C MOJYJEM U C 2 JIP 2,4,23,30
napaMeTpamH.

Tema 14.9. O0o0menne u Conepxanue y4eOHOro MaTepuaJia ) IP 2.4.23.30

CUCTEMaTH3aI1s 3HAHUM. O06o6mieHne u cucreMartusanus 3Hanui. [logsenerne utoros 3a Il cemectp. CUTT
CamocrositesbHas padora Nel3 4 JIP 2.4.23 30
CocraBieHue cupaBOYHOI0 MaTepuasa 1o TeMe «YpaBHEHUs U HEPAaBEHCTBAY. CUTT

IIpomekyTouHas arTecTaums 30
Bcero: 253

IIpoMe:xxyTOoYHasi aTTecTalUs: 3a4eT ¢ oueHkou (I cemecmp)

IIpoMe:xxyTOoYHasi aTTecTalUs: NMCbMEHHBIN dk3ameH (/I cemecmp)

Hror 340
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3. YCJIOBUS PEAJIM3ALIUU TPOI'PAMMBI YYEBHOI'O ITPEIMETA

3.1 TpeboBaHNsA K MUHUMAJILHOMY MATEPHAJBLHO—TEXHHUYECKOMY 00eciedeHn o

VYueOHbli mpeAMeT pean3yercs B ydeOHOM KaOMHETe MPUKIAJHON MaTeMaTHUKH.

O6opynoBanue yaeOHOro KabuHeTa!

- MIOCAI0YHBIC MECTa MO0 KOJUYECTBY O00yUarOIIUXCS;

— pabodee MecTo MpernoaBaTes;

— METOJIMYECKUE MATePHAIIbI 10 AUCIUILIIUHE,

Texnudyeckue cpeacTBa oOO0ydeHHS pabodyero MecTa  MPEroJaBaTeNis: KOMITBIOTEPHOE
o0opynoBaHue, KOTOpOE MJOHKHO COOTBETCTBOBATH COBPEMEHHBIM TpeOOBaHUSM O€30MacHOCTH H
HaAEKHOCTH, MPEAYCMATPUBATh BO3MOXKHOCTh MHOTO(DYHKIIMOHAILHOTO HWCIOJB30BaHUS KaOWHETa, C
LENbI0 HM3y4YeHUsI COOTBETCTBYIOLIEH MUCUUIUIMHBI, MYyJIbTHUMEIUHHOE 00OpymoBaHHE (MPOEKTOP H
MIPOSKIIMOHHBIN YKpaH WM MHTEPAKTUBHAS JOCKA), JIOKAJIbHAsS CETh C BBIXOJIOM B Internet.

HaumeHoBanue crnenuagbHOrO TOMENICHHS: TOMEIICHHE IJIsi CaMOCTOSITENIbHON paloThI,
YuranbHelii 3a1. OCHAIIEHHOCTH: pabouee MeCcTo, KOMITbIOTEp (HOYTOYK) ¢ HocTyrnoM Kk cetu «MHTepHeT»
u O1OC.

HanMmeHoBaH#e CIIeIIMAIEHOTO IMMOMEIICHUS: yaeOHas ayAUTOPHsI TSl TPOBEICHUS TPAKTHUECKUX
3aHSATUNA, TPYNNOBBIX KOHCYJIbTAIMM, WHIWBUAYaTbHBIX KOHCYIbTAllMl, TEKYIIEro KOHTPOJS,
MIPOMEXKYTOYHON aTTectannu, YdeOHas ayJAWTOPHH, OCHAIICHHBIC O0OpPYIOBAaHWEM W TEXHUYCCKHUMH
cpenctBamu o0ydeHus. OcHamieHHOCTh: Komrmuiekt yueOHOUW Mmebenu, HOYTOYK, MPOEKIIMOHHOE
obopyaoBaHue (MyJIbTUMEIUIHHBIN TPOSKTOP U SKPaH).

IlepeyeHb JMIEH3HOHHOTO M CBOOOHO PACIPOCTPAHSEMOIr0 MPOrPAMMHOI0 00ecleYeHus :

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

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

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucel 2M1OC OpUIIC

AutoCAD

KOMITAC-3D

IIpu u3yvyeHun JMCHUILIMHBI B (popMaTe 3J1eKTPOHHOI0 00y4yeHus ¢ ucnoab3dopannem 10T

Heorpannuennasi BO3MOXHOCTh JocTyna oOyyaromierocsi kK OMOC u3 mo00ii TOUKH, B KOTOPOit
UMEETCS JIOCTYHn K HH()OPMAIMOHHO—TEICKOMMYHUKAIIMOHHONH cetn «VHTepHeT» (nmajee — CeTh
«IHTEepHeT»), KaK Ha TEPPUTOPUN OPTaHU3AIINH, TAK U BHE €€.

Hoctyn x cucreMaM BuaeokoHpepeHicpszu DMOC (MoOmIbHAsS U JEKCTOITHAS BEPCUU HITU KE
BEO—KJIMCHT).

3.2. UnopmannonHoe odecnevyenne peaasu3amun NporpamMmbl

Jnst peanu3anyy IporpaMMbl OMONMHOTEYHBIH (HOHI 00pa3oBaTENbHON OpPraHM3alUU JOJKEH
UMETb MeYaTHbIe U/UIIH 3JIEKTPOHHbIE 00pa3oBaTeIbHbIe 1 MHPOPMALMOHHBIE PECYPChl, PEKOMEHIyEMbIe
UISL MCTIOJIB30BaHUs B 00pa30BaTEIbHOM IIPOIECCE.

IlepeyeHb pekoMeHAYyeMbIX YY4eOHBIX M3IAHUI, JONOJHUTENbHON JauTepaTypbl UHTEpHET—
pecypcoB, 6a3bl JaHHBIX 0U0JAMOTeYHOro hoHIA:

OcHOBHBIC HCTOYHHMKH:

1. MopnkoBua A.I. Maremaruka: anrebpa ¥ Hayajla MaTeMaTHYECKOTO aHAJIN3a, T€OMETPHSL.
Anrebpa u Havana MatemaTtuueckoro aHanuza 10— 11 kmaccel: yuyeOHUMK [uisi 0Ol1e00pa3oBaTeIbHBIX
opranm3aruii: 6a3oBbiii ypoBeHs: B 2 4. U. 1 / A.I'. Mopakosud, I[1.B. Cemenon, —11-e usn., crep. — M.:
Muemo3suHna, 2022. — 448c.

2. MopnkoBuu A.I'. MaremaTuka: anreOpa W Hadaja MaTeMaTHYeCKOTO aHajHn3a, TEOMETPHSI.
Anrebpa u Havana mMatemaTtuueckoro aHaimuza 10— 11 xmaccel: yuyeOHUMK [uisi 0Ol1e00pa3oBaTeIbHBIX
opraHmu3anuii: 6a30BbIii ypoBeHb: B 2 4. Y. 2 / [A.I'. MopnkoBud u 1p.]; mox pea. A.I'. Mopakosuda. —
11—-e u3n., crep. — M.: Muemo3uHa, 2022. — 271c.
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JonosHuTE/IbHBbIE HCTOYHUKY (/17151 BBIMOTHEHHS BHEAYIUTOPHON CaMOCTOATEIbHOM paboThl):

3 bammakoB, M. M., Maremaruka. I[IpakTukym : ydeOHO-mpakTudeckoe mocodue / M. W.
bammakos, C. b. Outuna. — Mocksa : KnoPyc, 2023. — 294 ¢. — ISBN 978-5-406-10588-7. — URL:
https://book.ru/book/945228

4 Ceppix, U. FO., uckpernas matematuka : ydebnoe mocobuwe / U. HO. Cenpix, FO. b.
I'pebenmukoB. — MockBa : KuoPyc, 2022. — 329 c¢. — ISBN 978-5-406-09534-8. — URL:
https://book.ru/book/943182

ITepuoanyeckre M3TaAHUA:
Hayka u xu3Hp

Ponnna

DKOHOMHMKA YKEJIE3HBIX JOPOT

Ilepeuens npodeccuoHANBHBIX 023 JAHHBIX U HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnextpoHHas wuHpopManmoHnHass oOpa3oBarenbHas cpena OpUIIC. — Pexum pocryna:
http://mindload.ru/

2. CIIC «Koncyastant Ilmtoc» — Pexxum nocryna: http://www.consultant.ru/

3. OBC YueOHO-METOAMYECKOTO LEHTpa MO 00pa30BaHUIO HA JKEJIE3HOAOPOKHOM TpaHcmopTe (Db
YMI] KIT) — Pexxum noctyna: https://umczdt.ru/

4. DOBC m3narenbctBa «Jlanb»— Pexxum noctyma: https://e.lanbook.com/

ObC BOOK.RU- Pexxum noctyma: https://www.book.ru/

e
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4. KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O IIPEJIMETA

KoHntposib u  onenka

pe3yIbTaToB

OCBOCHU

y4eOHOTO TpeaMeTa  OCYIIECTBIISETCS

MPEIoIaBaTeIeM B TPOIIECCEe MPOBEACHUS MPAKTHUECKUX 3aHATHIA, TECTUPOBAHUS, & TAK)KE BBIMIOJTHEHUS
00yJaroIMMUCs WHAUBUIYAIbHBIX 3a1aHuil. [Ipomexyrounas arrecranus B popme 3auera ¢ oneHkou (I
cemecTp) u nucbMeHHOoro 3k3amena (II cemectp).

O6mue komnerenuu (OK), tuuHocTHBIE

Tun oneHoYHbIX

pe3yabTatsl (JIP) Pasnen/Tema MeponpUusATHI
OK.01 Bsibupare cmoco0sl pemienus | P4, Tema 4.8, TectupoBanue
3a1a4 npodeccuonanshoii | P6, Tema 6.6 VYcrHbIl onpoc
eI TeIIbHOCTH MPUMEHUTEIBHO Kk | P7, Tema 7.6
Pa3IMYHBIM KOHTEKCTaM P11, Tema 11.9
JIP 2,4,23,30

OK 02. Mcnonp30BaTh COBpEMEHHbIE
CpeICTBa MOUCKA, aHAJIN3a U
UHTEpIpeTau nuHGopMaluu, u
WH(OPMAIMOHHBIC TEXHOJIOTHH IS
BBITIOJTHEHUS 3a7a4 Ipo(heCcCHOHATBLHOM
NEeSATeTbHOCTH

JIP 2,4,23,30

P7, Tema 7.16

TectupoBanue
VYeTHbII onpoc

OK 03. IlimanupoBath 1 peaan30BbIBaTh
coOcTBeHHOE MPO(heCCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHUMATEIBCKYIO JICATEIILHOCTD B
npodeccuoHaIbHOU cdepe,
WCIIOJIb30BATh 3HAHMSI 1O ITPABOBOM U
(UHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX
KU3HCHHBIX CHTYaIUsAX

JIP 2,4,23,30

P13, Tema 13.8

TectupoBanue

VYcrHbll onpoc
PesynbTat BBINIOIIHEHUS
MPAKTUYECKHUX padoT

OK 04. DddexTuBHO
B3alMO/JICIICTBOBATH U PabOTATh B

KOJIJICKTHBE U KOMaH/Ie
JIP 2,4,23,30

P2, Tema 2.1

TectupoBanue
VYceTHBII onpoc

OK 05. OcyniecTBiATh yCTHYIO U
MMCbMEHHYI0O KOMMYHUKALIHIO Ha
rocyJapCTBEHHOM si3blke Poccuiickoii
denepannu ¢ yueToM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

JIP 2,4,23,30

P13, Tema 13.1

TectupoBanue
VYeTHBII onpoc

OK 06. IIposiBsATh rpakJ1aHCKO-
MaTPUOTHYECKYIO MMO3ULIUIO,
JI€MOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE HA OCHOBE TPAJUIIMOHHBIX
POCCHICKHX JyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHCIIE C YUETOM
rapMOHU3AIMN MEXHAIIMOHAIBHBIX U
MEXPETUTHO3HBIX OTHOIICHUIA,
MIPUMEHSATh CTaHIaPTHI
AHTUKOPPYIIIMOHHOTO MOBEICHUS

P7, Tema 7.9

TectupoBanue

YcrHbIi onpoc
Pe3ynbrar BoIoTHEHUS
MPAKTUYECKHUX padoT
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JIP 2,4,23,30

OK 07. CoaeiicTBOBaTh COXpaHEHUIO
OKpY’KaroIlen cpeibl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUA 00 U3MEHEHUHU KIIuMaTa,
MIPUHLIMIIBI OEPEKITUBOTO
MPOU3BOJCTBA, A3 (PEKTUBHO
JIECTBOBATh B YPE3BbIYANHBIX
CUTYaIUsIX

JIP 2,4,23,30

P13, Tema 13.3

TectupoBanue
VYerHbll onpoc

[1IK 1.1 InanupoBaTh, BHINOIHATH U
KOHTPOJIUPOBATH NIEPEBO30UHBIN
MIPOLIECC HAa TPAHCIIOPTE, B TOM YHCIIE C
MIPUMEHEHUEM COBPEMEHHBIX
MH(OPMAaLMOHHBIX TEXHOJIOTUI
yIpaBJIeHUs] IEPEBO3KAMHU

P 13, Tema 13.2

TectupoBanue

VYeTHbII onpoc
PesynbTat BhINIOJIHEHUSA
IPAKTUYECKUX paboT

I1K 1.2 OhopMiIsITh JOKYMEHTHI,
pErIaMEeHTHPYIOLUE OPraHU3aLUI0
IIEpPEBO30YHOI0 IIpoIiecca Ha
TpaHCIOPTE

P 13, Tema 13.7

TecTtupoBanue
VYeTHbII onpoc

IIK 2.1 O0GecnieuuBaTh BBINOJIHEHUE
YCJIOBHH IO OpraHu3aIliu ABUKCHUS
TpaHCIIoOpTa

P12, Tema 12.4

TectupoBanue
VYceTHBII onpoc

[IK 3.1 [InanupoBats u
OpPraHHU30BbIBATH PA0OTY MO
TPAHCIIOPTHO-JIOTUCTUICCKOMY
00CITy’KMBaHUIO B chepe rpy30BbIX
MIEPEBO30K

P12, Tema 12.5

TectupoBanue

VYerHbli onpoc
Pesynbrar BoIOTHEHUS
MPAKTUYECKHUX padoT

[1K 3.2 IInanupoBats u
OpPraHu30BbIBaTh paboTy 1O
TPaHCIIOPTHOMY OOCITY’KHBAHHUIO B
cepe naccaxupcKux NepeBO30K

P1,Temal4d

TecTtupoBanue
VYerHbli onpoc

5. HEPEYEHb UCIIOJIB3YEMbIX METOJOB OBYUEHUSA
5.1 ITaccuBHBIC: JIEKLIUH, TECTUPOBAHME 10 Pa3JEIIaM.

5.2 AKTHBHBIC U HHTEPAKTUBHBbIE: KEIC — CTaluu, OpeH—PUHT.
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