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

1.1. O0JsacTh npuMeHeHus1 padoyeil MPOrpaMmbl
PaGouas nporpamma yue6Horo npeamera OVYIL.07 Maremaruka sIBISIETCS YacCThIO MPOTPaAMMBbI CPETHETO
(momnoro) obmero o6pazoBanus mno crenuanbHocTH CIIO 11.02.06 TexHuueckas 5SKCIUTyaTalus
TPAHCIIOPTHOTO PATUOIEKTPOHHOTO 000PYI0BaHUS (110 BUAAM TPAHCIIOPTA).

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

19890 DnekTpoMOHTEp 10 0OCITY)KMBAHUIO M PEMOHTY YCTPONCTB CBSI3H

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. Ilnanupyemble pe3yJbTaThl OCBOEHHUS Y4eOHOI0 MpeaMeTa:

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

PaGouas mporpamma OprUEHTHpPOBAaHA HA JOCTHIKCHHE CIICTYIOIIHNX TICIICH:

— (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—TEXHUYECKOTO IIporpecca.

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
PacCIOJIOKEHUS;

— 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
3aJ1a4, UCI0JIb3YS IPU HEOOXOIMMOCTH CIIPABOYHUKHU U BBIYUCIUTEIbHBIE YCTPOUCTBA;

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

1.3.3 [Inanupyemble pe3yibTaThl OCBOCHHS Y4eOHOTO MpeaMeTa:

Ocoboe 3HaueHue y4eOHBIH NpeAMET uMeeT Npu (HOPMUPOBAHHHM W PA3BUTHHA OOMMX W
podecCHOHAIbHBIX KOMIIETCHIIUH.

Koa v HanmenoBanue
(opmupyembIx
KOMIIeTeHI M

IlnanupyeMble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

.JII/I‘IHOCTHLIC, METaNnpeaAMETHLIE

IIpeamerHbie

OK 01. Beibupath crioco0sr
perieHus 3a1a4
pohecCHOHATLHOM
JeSATEIbHOCTH TIPUMEHUTETBHO K
pa3IMYHBIM KOHTEKCTaM

— FOTOBHOCTD K TPY/ly, OCO3HAHUE

[EHHOCTH MacTepcTBa,
TPYAOJIO0HE;
— TOTOBHOCTb K  aKTHBHOM

JESTeTHbHOCTH TEXHOJIOTHIECKOM
U COIMAIBLHOW HAINpPaBICHHOCTH,
CTIIOCOOHOCTh UHHUIIANPOBATD,
IUTAHUPOBaTh U CaMOCTOSITEIILHO
BBIMOJIHATD TAKYIO JICSATEIbHOCTD;
— HMHTEpPEC K pasjnyHbIM cdepam
npodeccrnoHaIbHOM

IS TeITbHOCTH,

OsiaieHne YHHBEpPCAJIbHBIMHU
Y4eOHBIMH TO3HABATEIbHBIMH
AefCTBUAMMU:

a) 0a30BbIC JIOTUYECKHE
JEUCTBUA:

— CaMOCTOSITEIILHO
dbopmynupoBath u
aKTyaJIM3UpPOBaTh npodiemy,

paccMmarpuBaTh €€ BCECTOPOHHE,
— YCTaHABJIMBATh CYIIECCTBCHHBIH
IIpU3HAK WA OCHOBAHUA  IJId

CpaBHEHMs, KiaacCH(UKAIUH U
000011IEeHMST;

— OIpeENATh (S 0%
JEATENHHOCTH, 3a/1aBaTh
mapamMeTpel M KPUTEPHH  HUX
JIOCTHIKCHMS,

— BBISBIIATH 3aKOHOMEPHOCTH M
[IPOTUBOpEYUs B

paccMaTpuBaeMbIX SBJICHUSIX;
—  BHOCHUTh  KOPPCKTHUBBI B
JCSTEIIbHOCTD, OLICHUBATh
COOTBETCTBHE pe3yJIbTaToB
LEJISIM, OILICHHBATh PHUCKHU
IMOCJICICTBUN ICATCILHOCTH;

— pa3BHBaTh KpEaTUBHOE
MBIIIICHHE npu peleHnn
YKU3HEHHBIX MPOOJIEM

0) 0a30BBIC HCCIICIOBATEIbLCKUC

—BJIJICTh METOAAMU
JI0Ka3aTeNlbCTB, AITOPUTMAMHU
peleHws 3a/1a4; yMEHUE
(bopMynHMpoBaTh OINpeesICHUs,
aKCHOMBI U TEOPEMBI, IPUMEHSITh
UX, IPOBOJUTH JOKa3aTeNIbHbIE
paccyXJIeHHs B X0/I€ PEUICHUS
3ajay;

— YMETb OTIepHPOBATH
MOHATUSIMU: CTEINIEHb YHCIA,
norapudm 4ucia; yMeHHUE
BBINOJIHATH BBIYMCIICHHUE
3HA4YeHUH 1 IpeoOpa3oBaHus
BBIPQ)XEHUH CO CTENEHIMU U
norapupmamu, IpeoOpa3oBaHUsL
IpoOHO—palMOHATBHBIX
BBIPA)KCHUM;

— YMETb OIepUpOBaTh
MOHATUSIMU: pallHOHATILHBIE,
uppalyoHalbHbIE,
MOKa3aTeJbHbIE, CTETICHHBIE,
norapupmMuyuecKue,
TPUTOHOMETPHUUYECKHE YPABHEHHSI
Y HEpaBEHCTBA, UX CUCTEMBI;

— YMETb OIIepHpPOBATH
HNOHATUAMM: (PyHKIUS,
HenpepbIBHAS QYHKITHS,
IIPOU3BOJIHAS, ITepBOOOpa3Hasl,
ONPEIEIICHHBIN HHTETPAI; YMETh
HaXOJIUTh POU3BOHbIE
AIIEMEHTAPHBIX (DYHKITHH,
UCIOJb3Ys CIIPAaBOYHBIE
MaTepHalIbl; UCCIIEAOBATh B
IPOCTEHIINX CIydasX GYHKLUU
Ha MOHOTOHHOCTb, HAXOJIUTh
HauOoJIbIINE U HAUMEHbILINE
3Ha4eHUs1 PYHKIUN; CTPOUTH
rpadMKu MHOTOYJICHOB C
WCTIOJIb30BaHUEM alllapaTa
MaTeMaTHYeCKOro aHaIN3a;
MPUMEHSTh MPOU3BOAHYIO TIPU
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JIEUCTBU:
— BIJIQJIETh HaBBIKAMHU y4eOHO—
HCCIIEIOBATEIILCKOW U MPOEKTHOM

JIeATEIIHHOCTH, HaBBIKAMH
paspernieHus mpooIem;

— BBISIBIISITE MPUYUHHO—
CJIEICTBCHHEIC CBSI3H n
AKTyaJIN3UPOBATH 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUs,
HaXoJUTh apryMEHTBI JUIS
JIOKa3aTeabCTBa CBOUX
YTBEPKJICHUM, 3a71aBaTh

napaMeTpbl U KPUTEPUU PEIICHHUS,
— aHAJIM3UPOBATH TOJYUYCHHBIC B
XoJe pelieHus 3a/1a4mn
pe3ynbTaThI, KPUTHUYCCKH
OLICHUBAaTh HX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh HM3MEHEHHUE B
HOBBIX YCJIOBHSIX;

—yMETh TMEPEHOCUTh 3HAHHUS B

MI03HABATEIbHYIO u
[IPaKTUYECKYIO obnactu
KHU3HEACATESILHOCTH;

— yYMETb HWHTETPUPOBATH 3HAHUS
u3 Pa3HBIX IPEAMETHBIX
o0JacTei;

—  BBIIBUTaTh HOBBIE  HJCH,
npeiarath OpHUTHMHAJIbHBIC
TIOJIXO/TBI u peuieHus,

CIIOCOOHOCTh MX HCHOJIB30BAHUSA
B II03HABATEJILHOW M COLIMATIBLHOMU
MIPAKTUKE

pelleHNH 331249 Ha TBU)KCHUE,
pemaTh MPaKTHKO—
OpPHCHTUPOBAHHBIC 3a]1a41 Ha
HauOOJIbIINE U HANMCHBIIINE
3HAYCHUsI, HA HAXOXKJCHUE TTYTH,
CKOpPOCTH M YCKOPEHHS;

— YMETh OIICPUPOBATH
MOHATHSIMH: palliOHATBHASL
(byHKIHS, TTOKa3aTenbHas
byHKuMs, creneHHas QyHKIHs,
norapudmudeckas QyHKITHS,
TPUTOHOMETpHYCCKHE (PYHKIINH,
oOpaTHbIe PYHKIIUN; YMEHUE
CTPOUTH IPaUKH U3ydECHHBIX
(YHKIIMH, UCTIOIB30BaTh rpaduKu
MIPU U3yYEHHUH TIPOIIECCOB H
3aBUCUMOCTEH, IPU PEIICHUU
3aJ1a4 U3 IpYrux y4yeOHbIX
MPEIMETOB U 3a]1a4 U3 PeabHOM
KHU3HU; BBIpaXaTh GopMyIamMu
3aBHCUMOCTH MEXTY
BEJIMYUHAMU;

— YMETh peliaTh TEKCTOBBIE
3aJ1a4M pa3HbIX TUIOB (B TOM
YHCJIC Ha MPOIICHTHI, IOJU U
9acTH, Ha JIBIOKEHUE, padboTy,
CTOMMOCTh TOBapOB H yCIYT,
HAJIOTH, 33/1a4i U3 00JIaCTH
YIIpaBJICHUS JINYHBIMH U
CeMEUWHBIMU (PUHAHCAMM);
COCTABJISATh BBIPKEHHUS,
YpaBHCHHUSI, HEPABCHCTBA U UX
CHCTEMBI 10 YCJIOBHIO 33]1a4H,
HCCIIEIOBATH MOy4eHHOE
peIleHHE U OLICHUBATh
MPaBIONIOI00HOCTh PE3yJIbTAaTOB;
— YMETh ONIEPUPOBATH
MOHATHUSIMU: CpelTHEE
apu(MeTHYECKOe, METUAHA,
HauOOoJIbIIIee U HANMCHBIIICE
3HAYCHUs, pa3Max, JUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHE
YHCIIOBOTO HA0Opa; yMETh
W3BJICKATh, HHTEPIIPETHPOBATH
UHPOPMAILIUIO, TIPEJICTABICHHYIO
B Ta0JMUIaX, HA JUArpaMMax,
rpaduKax, OTPAXKAOIILYFO
CBOMCTBA peasIbHBIX MPOLIECCOB U
SIBJICHHIA; TIPEICTABIIATh
MH(POPMALIUIO C TIOMOLIHIO
TaOJUI] U JUArpamMM;
MCCIIEIOBATh CTATHCTUYECKHE




JIaHHBIE, B TOM YHUCIIE C
MPUMEHEHHEM TpaprUecKuX
METOIOB U 3JIEKTPOHHBIX
CpPEICTB;

— YMETb OIIepUpPOBaTh
MTOHATUSAMM: CIIy4alHBIA OIBIT U
cityyaiiHoe coObITHE,
BEPOSITHOCTH CIIy4ailHOTO
COOBITHS; YMEHHE BBIYUCIIATh
BEPOATHOCTb C UCIIOJIb30BAHUEM
rpadM4ecKux METO/IOB;
MPUMEHSTH (POPMYJITBI CITOKEHUS
U YMHOXEHHMSI BEPOSTHOCTEH,
KOMOWHATOpHBIE (DAaKTHI U
(GbopMyIIbI IPU peLIeHUH 3a/1a4;
OLIEHUBATh BEPOSTHOCTH
peabHbIX COOBITUI; 3HAKOMCTBO
CO CJIy4aliHbIMHU BEJIMYMHAMMU;
YMEHHUE PUBOJIUTH IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIITNX
qucel B IPUPOJHBIX U
OOI1IECTBEHHBIX SBJICHUSAX;

— YMETb OIIepUpPOBATh
MOHATUSIMH: TOUYKA, TIpsiMasi,
IJIOCKOCTB, IPOCTPAHCTBO,
JBYTPaHHBIN yTroJI,
CKpELIMBAIOIUECS NPSMBbIE,
apajuieIbHOCTD U
HEePIEHAUKYJIIPHOCTD MPSIMbIX U
IIJIOCKOCTEH, YIOJl MEXAY
HPSIMBIMU, YTOJI MEXy MPSIMOM U
IJIOCKOCTBIO, YT'OJl MEXTY
IUIOCKOCTSIMH, PAaCCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
MEX]y MPSIMBIMH, PACCTOSHUE
MEX]y TUIOCKOCTSAMU; YMEHHE
UCIOJIb30BATh IPU PELICHUN
3aja4 U3y4eHHbIE (PAKTHI U
TEOpeMbI INIAHUMETPUHU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKpY’KaloIIero MUpa;

— YMETh OIIEpUPOBATH
MOHATUSMHU: MHOTOTPAHHUK,
CEYCHNE MHOTOTPaHHUKA, KYO,
napajJiesienunes, npusma,
nupamuaa, Gpurypa u
MIOBEPXHOCTb BPALCHHUS,
WIAHIP, KOHYC, Imap, cdepa,
ceueHust (pUrypsl BpalleHus,
TUIOCKOCTB, Kacaromasicst chepsl,
LWINHAPA, KOHYCA, IJI0LIa/]1b
MTOBEPXHOCTHU ITHPAMH/IBL,




MIPU3MBI, KOHYCa, IWIMHPA,
wiomank chepsl, 00beM Ky0a,
MPSIMOYTOJIBHOTO
napaiesienues1a, MupaMuIbl,
MPU3MBIL, IWIHHIPA, KOHYCA,
mapa; yMeHue u300paxarh
MHOTOTPaHHHUKHU U TIOBEPXHOCTH
BPAICHHS, X CEUCHUS OT PYKH, C
MTOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JICKTPOHHBIX
CPEICTB; YMEHHUE PACIIO3HABATh
CHMMETPHIO B IPOCTPAHCTBE;
yYMEHHE pacro3HaBaTh
MPaBUIILHBIE MHOTOTPAHHUKHY;

— YMeTb ONepupoBaTh
MOHATHUSIMU: JIBUKCHUE B
MIPOCTPAHCTBE, MOI00HbBIE
(burypsI B IpOCTPaHCTBE;
UCIOJIb30BaTh OTHOIICHHE
IIJIOIIAIeH TIOBEPXHOCTEN U
00bEeMOB MOJOOHBIX PUTYp MpH
peIIeHIH 3a/1a4;

— YMETb BBIYUCIATH
re€OMETPHUUECKUE BETMUNHBI
(muHAa, yrou, IIomaab, 00beM,
IJIOLIA/1b IOBEPXHOCTH),
UCIOJIB3YS U3YUYEHHbIE POPMYIIbI
Y METOJIBI;

— YMeTb ONepupoBaTh
MOHATHUSIMH: TIPSIMOYTOJIbHAS
CUCTEeMa KOOPJIUHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKaJISIPHOE
MIPOU3BEACHUE, YTOJI MEKITY
BEKTOpPaMH, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA HA YHUCIIO;
HAXOJUTh C TOMOIIBIO
M3yYEHHBIX (HOPMYIT KOOPIUHATHI
CepeHbI OTPE3Ka, PACCTOSHUE
MEXTY IBYMS TOUKAMH;

— YMeTb BBIOMpATh MOIXOASIINN
M3YyYEHHBIH METOJI JJISl peIICHUS
3aJlauM, paclo3HaBaTh
MaTeMaTH4ecKue QaKThl u
MaTeMaTH4eCKHe MOJIETU B
MPUPOHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHHUE
MIPUBOJIUTH TIPUMEPHI
MaTEeMaTHYECKUX OTKPBITHIA
POCCUICKON U MUPOBOU
MaTeMaTHYeCKON HAYKH.

— YMETh OIIEpUPOBATH




MOHATHSIMH: OIIPEJICIICHHE,
aKcHoMa, TeopemMa, CIIeICTBHUE,
CBOMCTBO, IPU3HAK,
JI0Ka3aTeIIbCTBO, PABHOCHIILHBIC
(bOopMyIHUPOBKHU; YMEHUE
dbopMyIIpoBaTh 0OpaTHOE U
MIPOTUBOIMOJIOKHOE YTBEPKIACHHE,
MIPUBOJIUTH TIPUMEPHI U
KOHTPIIPUMEPBHI, UCTIOIH30BATh
METOJI MATEMATUYECKOMN
WHIYKIIHH; IPOBOJUTH
JIOKa3aTeJIbHBIC PACCYKICHUS
MIPH PEIICHUH 33]1a4, OLICHUBATh
JIOTUYECKYIO NMPaBUIHBHOCTh
paccyxJIeHU;

— YMeTb OTIepUPOBAThH
MOHSATHSIMHU: MHOXECTBO,
MTOJIMHOKECTBO, OTNIEPAINH HAJT
MHOKECTBaMU; YMEHHE
HCIOJIE30BATh TEOPETHKO—
MHO>KECTBEHHBIH armapar Jyist
OIMMCAHUS PEATHHBIX TPOIECCOB U
SBIICHUH TIPU PELLICHUH 3a7a4, B
TOM YHUCJIC U3 IPYTUX yU4SOHBIX
MIPEIMETOB;

— YMeTb OTIepUPOBATH
MOHATUAMH: Tpad), CBA3HBIN rpad,
JepeBo, MUK, Tpad Ha
IJIOCKOCTH; YMEHUE 3a7aBaTh U
OIHMCHIBATH TPadbl Pa3THIYHBIMH
croco6aMu; UCIOJIb30BaTh rpadbl
IIPY PEIICHUH 33]1aY;

— yMeTb CBOOOHO OTIEpUPOBATH
MOHATHSIMH: COYCTAHUE,
MepecTaHoOBKa, YHCIIO COUYETaHUH,
YHCIIO MIEPECTAHOBOK; OMHOM
HeroToHa; ymMeHue NpUMEHATh
KOMOWHATOpHBIE (DAaKTHI U
paccy X ACHHUsI ISl pEHICHUS
3azay;

—yMETb ONEPUPOBATH MOHATHIMHU:
HATypaJbHOE YUCIIO, LIEJI0e
YHCII0, OCTATOK [0 MOYJIO,
parMoHaIbHOE YHCIIO,
UppalMOHAILHOE YHUCIIO,
MHOJKECTBa HATYPAIbHBIX,
LENbIX, PAIIMOHAIBHBIX,
JNCHCTBUTEILHBIX YHCET; YMECHUE
UCIOJIb30BaTh MPU3HAKU
JIEIIMMOCTH, HAMMEHBIIINHA OOIINI
JIeNTeNNb U HauMeHbIee ol1iee
KpaTHoe, aropuT™ EBkimia nmpu
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peIIeHNH 33a1a4; 3HAKOMCTBO C
Pa3IUYHBIMU TO3UIIHOHHBIMU
CHUCTeMaMU CUHCIICHUS;

— YMETh CBOOOIHO ONIEpUPOBATH
MOHATHUSIMH: CTETIEHB C IIeIbIM
rokasaresemM, KOpeHb
HATypaJIbHOM CTETEHH, CTETICHb C
palMoHaIBHBIM TTOKA3aTeNIEM,
CTEIEHb C ACHCTBUTEIbHBIM
(BemeCTBEHHBIM ) TIOKA3aTEIEM,
jorapudm yucia, CHHYC, KOCHHYC
Y TaHT'€HC TPOM3BOJIBHOTO YHCIIA;
— YMeTb ONepupoBaTh
MOHATHUSIMH: TOKIECTBO,
TOX]JIECTBEHHOE MTPpeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO,
CUCTEeMa YpaBHEHUI U
HEPaBEHCTB, PABHOCHIILHOCTh
ypaBHEHHUIA, HEPABEHCTB U
CHCTEM, pallHOHAIIbHBIE,
UppalMOHaIIbHBIE,
MOKa3aTeJbHbIC, CTETICHHBIE,
norapudmuueckue,
TPUTOHOMETPHUYECKUE YPaBHEHUS,
HEPABEHCTBA U CUCTEMbI; YMEHHE
pemaTh ypaBHEHUsI, HEPAaBEHCTBA
U CHUCTEMBI C IIOMOIIBIO
Pa3IMYHBIX IPUEMOB; PEIIaTh
ypaBHEHHUS, HEPABEHCTBA U
CHCTEMBI C TapaMeTpOM;
MPUMEHSITh YPaBHEHHUS,
HEPaBEHCTBA, UX CUCTEMBI IS
pellieHrs MaTeMaTHYeCKUX 3a7a4
W 337124 U3 pa3InyHbIX o0iacTeit
HAyKHU U peaIbHOM JKU3HH;
—yMETb CBOOOJIHO OIIEPUPOBATH
MOHATUAMH: TpaduK QYHKIIUH,
oOpatHast pyHKIUS, KOMIO3HIIUS
byHKIMHA, TuHeHas QyHKIus,
KBaJpaTHuHast QyHKITHUS,
CTerneHHas (PyHKILHUS C TEIbIM
MoKa3areseM,
TpUTOHOMETpHUecKHue PyHKIUH,
o0OpaTHBIE TPUTOHOMETPUIECKUE
GbyHKIUY, IOKa3aTenbHas U
norapupmmuaeckas GyHKINH;
YMEHHE CTPOUTH TpaduKu
(GyHKITUH, BBITTOJHATH
npeoOpazoBaHus TpaduKOB
byHKIU;

YMEHHE UCTIOIb30BaTh rpaduKu
GYHKIUH 17151 U3y4YeHUs
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MPOLECCOB U 3aBUCUMOCTEN MPHU
peleHNH 331249 U3 APYTHX
yueOHBIX IPEIMETOB U U3
peanbHOM )KU3HU; BEIPAKATH
(bopMynaMu 3aBUCUMOCTH MEXKLY
BEIIMYMHAMU;

yYMEHHE CBOOOHO OIEPUPOBATh
MOHATUSIMH: YETHOCTh (DYHKITUH,
NEPUOIMYHOCTb (DYHKIINHY,
OTPaHUYEHHOCTh (PYHKIINH,
MOHOTOHHOCTb (DyHKIIUH,
AKCTpEeMyM (DYHKIIHH,
HauOoJIbllIee U HAaUMEHbIIIEee
3Ha4YeHUs1 PYHKINUU HA
IIPOMEKYTKE; YMEHUE POBOJAUTH
uccieoBaHne (QyHKIIH;
YMEHHE HCII0JIb30BaTh CBOMCTBA
u rpaduxyu QyHKIUHA 115
pelleHys ypaBHEHHH, HEpaBEeHCTB
W 337124 C TapaMeTpamu;
n300pakaTh Ha KOOPIUHATHOM
IIJIOCKOCTH MHOKECTBA PELICHUI
yYpaBHEHH, HEPABEHCTB U MX
CHCTEM;

— YMETb CBOOO/IHO OIIEpUPOBAThH
MOHATUSIMHU:
[10CJIe/10BATENbHOCTb,
apu(pMeTHIECKas IPOrpeccHs,
reoMeTpuyIecKas Iporpeccus,
0eCcKOHEeUHO yOBIBarOIIas
reoMeTpuyIecKas Iporpeccus;
YMEHHE 33/1aBaTh
[0CJIe10BATENbHOCTH, B TOM
YHCIIe C TTOMOIIBIO
PEKYPPEHTHBIX (HOpMYT;

— YMETh OIIEpUPOBATH
MOHATUSAMU: HEPEPHIBHOCTh
(byHKIHMH, aCHMOTOTHI TpaduKa
¢byHKUMH, IepBasi U BTopast
MPOU3BOIHAS (PYHKIIUH,
TCOMETPUUYECKHHN B (PU3HUSCKHI
CMBICJI TPOU3BOIHOM,
nepBooOpasHasi, OnpeeeHHbII
WHTETpal; yMEHUE HAXOIUTh
ACUMIITOTHI rpaduka PyHKIUY;
YMEHHE BBIYUCIISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEIEHUS], YACTHOTO
Y KOMIIO3UINH (PYHKIIHIA,
HaXO/IUTh YpaBHEHUE
KacaTeIbHOU K TpaduKy
byHKIMH;

YMEHHUE HCIIOJIb30BaTh
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MIPOU3BOIHYIO JUIS UCCIIETOBAHMS
GYHKIUH, U1 HAXOXKICHUS
HAWTYYILIEro peleHus B
MPUKIIAJIHBIX, B TOM YHCIIE
COLIMATIbHO—KOHOMUYECKUX U
bu3nveckux 3amavax, s
OTpeieNICHUs] CKOPOCTH U
YCKOPEHHUST; HAaXOIUTh IUIOUIAIU 1
00BbeMBI (PUTYP C TTOMOIIBIO
WHTETpaJIa; MPUBOIUTH TIPUMEPHI
MaTeMaTH4eCKOro
MO/JICIIMPOBAHUS C TOMOIIBIO
mudepeHIaTbHBIX YPaBHCHHUIH;
— YMETh OIIEpUPOBATH
MOHATHSIMH: KOMILIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE
qKciia, MOJIYJIb U apryMEHT
KOMIUICKCHOTO YucIia, (hopMa
3aMMucy KOMIUIEKCHBIX YHCe
(reomeTpuyeckas,
TPUTOHOMETpHYECKAs U
anredbpanyeckas); yMeTh
MIPOU3BOIUTH apu(MeTHIECKUE
JEeWCTBUS C KOMIUIEKCHBIMA
YHCIIaMU; TPUBOUTH IPUMEPDI
MCTIOJIb30BAaHUS KOMIUIEKCHBIX
qHCell;

— YMETh CBOOOIHO ONIEpUPOBATH
MOHATHSIMH: CPEIHEE
apupMeTHIECKOe, METUaHa,
HauOoJbIlIee U HAaMEHbIIIee
3HA4YeHUs, pa3Max, AUCIIEPCHs,
CTaHJIaPTHOE OTKJIOHEHHE IS
OIMCaHMS YHCIIOBBIX JIaHHBIX;
YMEHHUE UCCIIEI0BATh
CTaTUCTHUYECKHE JJAaHHBIE, B TOM
YHClie C MPUMEHEHUEM
rpadUYeCKUX METOIOB U
AIEKTPOHHBIX CPEJICTB;
rpadUueCcKy UCCIICIOBATh
COBMECTHBIE HAOIIOICHUS C
MOMOIIBIO AHArpaMM
paccerBaHus U JUHEUHOMN
perpeccuu;

— YMeTb HaXOJUTh BEPOSITHOCTH
COOBITHIA C UCTIOJB30BAHUEM
rpadUYeCcKuX METO/IOB;
MPUMEHSTH JUIS PELICHUS 3a71a4
(bOpMyIIBI CIIOKEHUS U
YMHOKEHUS BEPOSITHOCTEH,
(dbopMyIly MOJTHON BEPOATHOCTH,

dhopmyny bepayiim,
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KOMOMHATOPHBIE (PaKThI U
(bopMyIIBI; OLIEHUBATD
BEPOSITHOCTH pealibHbIX COOBITUI;
YMEHHE ONIEPUPOBATH
MOHATUSIMU: CIIydaiiHas
BEJINYMHA, PACIIPEICICHUE
BEPOATHOCTEH, MATEMaTUUECKOE
OKUJaHHe, TUCTIepCUs U
CTaHJIapTHOE OTKJIOHEHHE
CITly4aifHON BEIMYMHBI, (YHKIIUN
pacnpeeseHus U INIOTHOCTU
PaBHOMEPHOT0, IOKA3aTEIbHOIO
Y HOPMaJIbHOT'O PACIIPENEICHUN;
YMEHHE HUCII0Ib30BaTh CBOWCTBA
U3YYCHHBIX paclpenesIeHui s
peuieHus 3a1a4; 3HAKOMCTBO C
MOHATUSAMU: 3aKOH OOJIBIINX
qucesl, METOAbl BEIOOPOUHBIX
UCCIIEIOBAHU; yMEHUE
IIPUBOJIUTH MPUMEPHI IPOSBICHUS
3aKOHa OOJIBIINX YHUCEN B
IIPUPOJHBIX U OOIIECTBEHHbIX
SBJICHUSX;

— YMETh CBOOOIHO ONIEpUPOBATH
MOHATUSIMU: TOYKA, IIpsiMas,
IIJIOCKOCTB, IIPOCTPAHCTBO,
OTpPE30K, JIy4, IUIIOCKUH yToJl,
JBYTPAaHHBIN YroJI, TPEXTPaHHBII
yroJ1, nepeceKaroImecs,
IapajuieIbHbIE U
CKPEILMBAIOIINECS IPSIMBIE,
[IapaJUIEIbHOCTD U
NEPIEHIUKYJIIPHOCTD MIPSIMBIX U
IIJIOCKOCTEH, YIOJl MEXAY
IIPSIMBIMU, YTOJI MEKIY MPSIMOU 1
IIJIOCKOCTBIO, YTOJI MEXKY
IJIOCKOCTSIMU; YMEHHE
HCIO0JIb30BaTh IIPU PEILICHUU
3aJja4 U3y4eHHbIC (PAKTHI U
TEOPEMBI IJIAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl 0OBEKTOB B
OKPYXKaIOIllEM MUPE; YMEHUE
OIIEpUPOBATh NOHATUAMMU:
MHOT'OTPaHHUK, CEYEHUE
MHOT'OTpaHHMKA, PAaBUIIbHBIN
MHOTOTpaHHUK, IIpU3Ma,
nupamuza, purypa u
MIOBEPXHOCTh BpaIllEHUS,
LWINHAP, KOHYC, 1map, cdepa,
pa3BepTKa NOBEPXHOCTH, CEUECHUS
KOHYCa U IWIMHJPA,
ITapaJuICIIbHbIE OCU WUJIU
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OCHOBAHHIO, CEYCHHE MIapa,
TUIOCKOCTB, Kacaromasicst chepsl,
WINHPA, KOHYCa; YMEHHE
CTPOUTH CCUCHHE
MHOTOIpaHHHKA, U300paKaTh
MHOTOTPaHHUKH, PUTYPHI U
MMOBEPXHOCTHU BPAIICHUS, UX
CCUCHUS, B TOM YHCIIE C
MIOMOIIIBIO DJIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSITh CBOKWCTBA
reoOMEeTpUYECKUX DUryp,
CaMOCTOSITENTEHO (hOPMYITHPOBATH
OIIPEICIICHUS] H3y4aeMbIX (UTyp,
BBIJIBUTATh THITIOTE3bI O
CBOWCTBAxX W MPHU3HAKaX
reoMeTprIecKux Guryp,
00OCHOBBIBATh UJIH OTIPOBEPTaTh
UX; YMEHUE MPOBOIUTH
KJ1accuukanuio GUryp mo
Pa3IMYHBIM MPU3HAKAM,
BBINOJIHATh HEOOXOTUMBIC
JIOTIOJTHUTEIIHHBIC TIOCTPOCHUS;
— YMETh CBOOOJIHO OTIEpUPOBAThH
MOHATHSIMHE: TUIOIAL GUTYPHI,
o0beM (purypsl, BeIudnHa yria,
paccTosiHUAE OT TOYKH JI0
TUIOCKOCTH, PACCTOSIHUE MEKITY
MPSIMBIMU, PACCTOSTHIE MEXKTY
IUIOCKOCTSIMU, IIJIONIA b cephl,
TJIOMIA/Ib IOBEPXHOCTH
MUPaMUJIbI, IPU3MBbI, KOHYCA,
MWIAHIPA, 00beM Ky0a,
PSIMOYTOJIBHOTO
napajuiesienumne/1a, TUpaMuIbl,
MPU3MBI, IWIKHAPA, KOHYCA,
apa; yMeHHE HaXOIUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX
uryp;

— YMETh CBOOOJIHO OIIEPUPOBATh
MOHATHSIMU: JIBIKECHUE,
napajuieNIbHbINA TIePEeHOC,
CUMMETPHS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT,
peoOpa3oBaHue 0100,
moA00HbIC PUTYPBI; YMEHHE
pacro3HaBaTh paBHbIC U
MoA00HbIE (PUTYPBI, B TOM YHCIIC
B IIPUPOJIC, UCKYCCTBE,
apXUTEKType; YMEHUE
HCIIOJIb30BATh TCOMETPHUYECKUE
OTHOIIICHHS, HAXOIUTh
TCOMETPHUCCKUEC BEITMUUHBI
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(muHa, yrou, IIolaab, 00beM)
TIPU PEIICHUH 33/1a4 U3 JPYTux
y4eOHBIX IPEIMETOB U U3
peaNbHOM KU3HH;

— yMeTb CBOOOHO OTIEpUPOBATH
MOHSATUSAMHU: MPSIMOYTOIbHAS
CHCTEeMa KOOpJUHAT, BEKTOD,
KOOPJAMHATHI TOUYKHU, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BE/IEHNE BEKTOPA HA YUCJIO,
pas3ioKeHue BeKTopa no 6a3ucy,
CKaJISIPHOE MPOU3BEICHHUE,
BEKTOPHOE IIPOU3BEJICHUE, YT O
MEXy BEKTOpaMH; YMEHHUE
WCIIOJIb30BaTh BEKTOPHBIN U
KOOPJAMHATHBIA METOJ JIJIst
pellIeHrs TeOMETPUUECKUX 3a/1a4
W 33724 JPYTUX YICOHBIX
MIPEeIMETOB; ONEPUPOBATH
MOHATUSIMU: MaTpula 2x2 u 3x3,
OTIpEeACTUTENIb MATPHUIIBI,
F€OMETPUUYECKUN CMBICIT
OTIpeAeTUTENS,

— YMETh MOJICTIUPOBAThH PEAIbHbIC
CUTYaIlUU Ha SI3bIKE MAaTEMaTUKH;
COCTAaBJISITh BBIPAXKEHUS,
YpaBHEHHSI, HEPABEHCTBA U UX
CUCTEMBI I10 YCIIOBHIO 3a/1auH,
UCCIIEIOBATh MOCTPOCHHbBIE
MOJIETH C UCII0JIb30BAHUEM
arnmapara anreOpsl,
WHTEPIPETUPOBATH MOTYUCHHBII
pe3ynbTaT; CTPOUTD
MaTEeMaTHYECKUE MOJIEIH C
MTOMOIIBIO0 TEOMETPUUECKUX
MOHATHIA Y BEJIMYMH, PEIIaTh
CBSI3aHHBIE C HUMU IIPAKTHYECKUE
3aJ1a4M; COCTaBIISATh
BEPOATHOCTHYIO MOJIEIb U
WHTEPIPETHUPOBATH MOTYICHHBII
pe3yNbTaT; peuaTh NPUKIaIHbIE
3aJ1a4M CpeICTBAMU
MaTEeMaTHYeCKOro aHaJIN3a, B TOM
YHCJIe COLUATbHO—
HKOHOMHMYECKOTO U (PU3UIECKOTrO
XapakrTepa;

— YMEHHUE BbIOUpATh MOIXOISAIINUN
METOJI JJIs PEeLIeHUS 3a7auu;
MMOHMMAaHHE 3HAYUMOCTH
MaTEeMAaTUKH B U3YyYCHUU
MPUPOIHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUI; YMEHHUE
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pacrno3HaBaTh IPOSIBIECHUE
3aKOHOB MaTeMaTHKU B
HCKYCCTBE, YMEHUE [IPUBOIUTH
IIPUMEPBI MaTEMaTUYECKUX
OTKPBITUHA POCCUNCKOHN U
MHPOBOM MaTeMaTUYECKON HAyKH

OK 02. Ucnonp30BaTh
COBpPEMEHHBIEC CPEJICTBA MTOUCKA,
aHaJu3a U UHTEPIPETAH
uHpOpMaLUH, U
HH()OpPMAIMOHHBIE TEXHOJIOTHH
JUIS BEIITOJTHEHUS 33134
npodeCcCHOHAIbHON
JIeITEeIIbHOCTH

B o0aacTH 1eHHOCTH HAYYHOTO
MO3HAHMSA:

—CcOpPMHUPOBAHHOCTh
MHPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO Pa3BHUTHSI
HAYKH u OOIIECTBEHHOMN
IIPAaKTUKH, OCHOBAHHOT'O Ha
JIHAJIore KYJBTYD,
CIIOCOOCTBYIOIIETO  OCO3HaHHIO
CBOETO MECTa B IOJIUKYJIBTYPHOM
MHpE;

— COBEpIICHCTBOBAHKE SI3BIKOBOM
U 4YHUTATEIbCKOU KYJbTYPbI Kak
Cpe/CTBa B3aMMOJICHCTBUS MEKIY
JIIOAbMH W ITIO3HAHUA MHPA,

— OCO3HaHWE IEHHOCTH HAayYHOM
JACATCIIbHOCTH, TOTOBHOCTbH
OCYIIECTBIISITh ~ NPOCKTHYI U
UCCIICI0BATEIbCKYIO
JESTeIbHOCTh WHIUBUAYAILHO |
B IpyIIIIE.

OsBianenne YHHBEpPCAJIbHBIMU
y4eOHBIMH TO3HABATEIbHBIMH
JeHCTBUSIMU:

B) paboTta ¢ nH}popMaIuei:

— BJIAJICTh HABBIKAMU IOJYyYCHHUSI
uHpOpMALlUM U3  HUCTOYHHKOB
pasHBIX THIIOB, CaMOCTOSITEILHO
OCYUICCTBIISITH ~ MOUCK, aHAJIM3,
CHCTEMATHU3aIIUIO u
HMHTEPIIPETALUIO uHpopMauu
pa3iMYHBIX BUJIOB U QopMm
NPE/ICTABIICHHUS;

— C03/1aBaTh TEKCThI B Pa3IHMYHBIX
dbopMaTax C y4eToM Ha3HAYCHHS

uHpopManuu u 11 () (9:10)7
ayIUTOPHH, BBIOMpast
ONTUMAJIBHYIO bopmy
MIPEACTABJICHUS U BU3YaTIU3AlINH;

—  OIICHMBaTh JOCTOBEPHOCTb,

JETUTUMHOCTh HH(OpPMAIINH, €¢
COOTBETCTBHE  IPaBOBBIM u
MOPaIbHO—ATHYECKUM HOpMaM;

— HCII0JIb30BATh CpeacTBa
MHGOPMaLIMOHHBIX u

— yMETh OIIepUpPOBATH
MOHATUSIMHU: panroHaIbHast
byHKIH, HOKa3aTelbHas
¢byHKuus, creneHHas (YHKIHA,
Jorapudmudeckas byHKIHS,
TPUTOHOMETPHUYECKHE (YHKIUH,
oOpatHble  (QYHKUUU; yMEHUE
CTpOUTh TpadUKH H3YYCHHBIX
GbyHKIUH, UCTIONB30BATh IPaPUKU
OpU W3YYEHUU TIPOLECCOB U
3aBUCHMOCTEH, TIpM pELICHUU
3aJad M3 JIPYTHX  y4eOHBIX
NpeAMETOB U 3aJad U3 peasbHOMN
KU3HH, BBIpaXaTh (HopMyIaMu
3aBUCHMOCTH MEXKITY
BEIIMYMHAMU;

— yMETh OIIepUpPOBAThH
MOHATHUSIMHU: TOXKIECTBO,
TOX/IECTBEHHOE TpeoOpa3oBaHue,
ypaBHEHHE, HEpPaBEHCTBO,
cucrema ypaBHEHUI u
HEPaBEHCTB, PaBHOCHIJIBHOCTD
ypaBHEHUIA, HEpaBEHCTB u
CHCTEM, pannoHaIbHbIE,
UppalUOHATIbHEIE,
MoKa3aTeJbHbIE,
norapudMudecKue,
TPUTOHOMETPHUUYECKHE YpaBHEHUS,
HEPaBEHCTBA M CUCTEMBI; yMETb
pemarh ypaBHEHUS, HEPaBEHCTBA

CTCIICHHBIC,

U CUCTEeMbl C  IOMOILBIO
pa3IMyYHbIX MPUEMOB; pellaTh
ypaBHEHMs,  HEpaBeHCTBA U
CUCTEMBbI C apameTpoM;
IPUMEHSTh ypaBHEHHU,

HEPaBEHCTBA, WX CHCTEMBI IS
peIIeHHs] MaTeMAaTUYCCKUX 3a/1ad
W 3a/a4 U3 Pa3InYHbIX O0JacTen
HAYKH U pealIbHOM KHU3HH;

— yMeTb CBOOOJIHO OTIEPHPOBATH
MOHSATHUSIMU: JIBUKCHUE,
IapajuIeIbHbIN IEPEHOC,
CUMMETpHS Ha IJIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT,
npeoOpa3oBaHue OI00HUS,
oA00HbIE PUTYPBI; YMETh

17




KOMMYHHKAIIUOHHBIX TEXHOJIOTHI

B perieHnH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX u
OpPraHM3allMOHHBIX  3a7a4 ¢
cOOIr0IeHUEM TpeOoBaHM
PrOHOMUKH, TEXHHUKHU
0€301MaCHOCTH, TUTUCHBI,
pecypcocOepekeHus, MPaBOBbIX U
ATHYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0€30ITaCHOCTH;
— BJIAJICTh HaBBIKAMU
pacro3HaBaHUs " 3aIUTHI

nHpopmanuu, WHHOPMAIMOHHON
0€30aCHOCTH JINYHOCTH

pacro3HaBaTh PaBHbIC U
MoT00HBIE PUTYPHI, B TOM YHCIIC
B [IPUPOJIE, UCKYCCTBE,
aApXUTEKTYypE; YMETh
UCIIOJIb30BaTh T€OMETPUUYECKUE
OTHOIICHUS, HAXO/UTh
reOMETPUUECKUE BETHUNHBI
(mmHA, Yroui, TUIoNIa b, 00HEM)
IIPH PEIICHUH 33724 U3 IPYTUX
Y4eOHBIX MTPEIMETOB U U3
peanbHOM KU3HU

OK 03. IInanupoBats u
peaan30BbIBaTh COOCTBEHHOE
npodeccuoHanbHOE U
JUYHOCTHOE Pa3BUTHE,
MpeIPUHUMATEIbCKYIO
JIeSATEILHOCTH B
npodeccuoHalbHOM cdepe,
MCIIOJIH30BaTh 3HAHUS 110
MPaBOBOM M (PMHAHCOBOI
IPAaMOTHOCTH B Pa3IUIHBIX
YKU3HEHHBIX CUTYaIUsIX

B o0JacTu AYXOBHO—
HPaBCTBEHHOT0 BOCITUTAHUSI:

— c(hOpMHUPOBAHHOCTH
HPABCTBCHHOT'O CO3HAHUS,
9THYECKOTO IMOBEIECHU;

— CIIOCOOHOCTH OIICHUBATh
CUTYaIUIO 51 MIPUHUMATh
OCO3HAHHBIE pelIeHuUs,
OPUEHTHPYSICh HAa  MOpPaJbHO—
HPaBCTBCHHBIC HOPMBI u
LIEHHOCTH;

— OCO3HAHHE JIMYHOTO BKJIaJa B
ITOCTPOCHHUE YCTOWYUBOTO
Oysymero;

— OTBETCTBEHHOE OTHOIIEHHE K
CBOMM  pojauTelsiMm U (Win)
JIPYTUM 4YJI€HaM CEMbH, CO3JJaHUIO
CEeMbHM Ha OCHOBE OCO3HAHHOI'O
MPUHATUS LIEHHOCTEH CceMelHOon
)KU3HHU B COOTBETCTBHU  C
TpaguIUsaMu Hapo10B Poccuu;
OBiajeHne yHUBEpPCAIbHBIMH
PeryJsiTUBHBIMHU JAeHCTBUSIMM:
a) CaMOOpTraHU3aIHs:

— CaMOCTOSITEIBHO OCYIIECTBIISATh
MMO3HABATEIIBHYIO  JCSTEILHOCTD,
BBISBIIATh TPOOJIEMBI, CTaBUTh W
(dhopMyITHpOBaTh COOCTBEHHBIC
3aJa4yd = B o0OpasoBarenbHON
JIEATEIbHOCTH U JKA3HEHHBIX
CUTYaIHSIX;

—  CaMOCTOSATENIBHO COCTaBJISATh
IJIaH pEIICHUsS MPOOJIeMBl C
Y4E€TOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOJXKHOCTEH U

— YMETh
MOHSATUSIMH:
uppalroHalbHbIC,
MoKa3aTeJbHbIE,
JorapupMHUECKHE,
TPUTOHOMETPHUYECKUE YpPaBHEHUS
Y HEPaBCHCTBA, HX CUCTEMBI;

— YMETh OIIepPUPOBATH
MOHSATHUSIMHU: MHOTOTPaHHHK,
CEYCHHE MHOTOIPAaHHHKA, KYO,
napauiesIeuIe], npu3Ma,
MpamMuJIa, ¢durypa U
MOBEPXHOCTh BpaIlCHHS,
WIAHIP, KOHYC, Imap, cdepa,
ceueHUs  QuUTypsl  BpallCHHS,
TUIOCKOCTh, Kacaromasicsi cgepsl,
HWIMHApPA, KOHYycCa, IUIONIA/b
MOBEPXHOCTH UPaMUIBI,
NpU3MBI, KOHyca, IWIMHJpA,
wiomanas cdepel, o0beM Kyoa,
PSIMOYTOJIBHOTO
napajielienunena,  MUPaMUIbI,
OpU3MbI, [HJIMHIPA, KOHYca,
mapa;  yMeHue  u3o0paxkarhb
MHOTOTPaHHUKH M TOBEPXHOCTH
BPAICHHS, X CEUYCHUS OT PyKH, C

ONEepUpPOBATH
panMoHaIbHbBIE,

CTCIICHHBIC,

MTOMOIIBIO YepPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; yMETh pacro3HaBaTh
CUMMETPUI0O B  IPOCTPAHCTBE;

YMETh PpaClIO3HABATDH IMPAaBUJILHBIC
MHOT'OI'paHHUKH;

— YMCTH OIICpHUPOBATH
MOHATHUAMU: IIPAMOYTOJIbHAA
CUCTCMaA KOOpAUHAT, KOOPAHHATBI

MPEANOYTEHU; TOYKHU, BEKTOP, KOOPIUHATHI
—  JaBaTh  OIIGHKY  HOBBIM | BEKTOpa, CKaJsIpHOE
CUTYaLHSIM; IIPOU3BENICHUE, YTOJ MEXKTY
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CIOCOOCTBOBaTh (POPMHPOBAHUIO
U [IPOSIBJICHUIO HIMPOKOU
SPYIUMIUN B Ppa3HbIX 001acTAX
3HAHWUW, TOCTOSIHHO TIIOBBIIIATH
CBOM o0OpasoBarebHbBIN u
KYJIbTYpHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BATh IIPUEMBI
peduexcun s OLIEHKHU
CUTyalluu, BbIOOpa  BEPHOIO
peleHus;

— YMCTb OLCHHMBATb PHCKH H
CBOEBPEMEHHO IpUHUMATh

pEeICHUS IO UX CHUIKCHUIO,
B) 3MOI_[I/IOH€LTIBHBII71 HHTCIICKT,

MpEeIoIaratomnn
c(OPMHUPOBAHHOCTB!

BHYTPEHHEHN MOTHUBAIUH,
BKJIIOYAIOLIE  CTPEMIIEHHE K

AOCTHXKCHUIO LCJIM U YCIICXY,
OIITUMH3M, HMHHUIUATHUBHOCTB,
YMCHUC I[GﬁCTBOBElTI;, ncxoasa M3
CBOHX BOSMO)KHOCTeﬁ;

— SMIIATHH, BKJTIOYAIOIIEH
CIIOCOOHOCTD IIOHUMATh
SMOIMOHAIIFHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro IpH

OCYIIECTBJICHUN KOMMYHUKAIIUH,
CIIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKNBAHUIO;
— COLIMAJIbHBIX
BKJTFOYAIOIITUX

BBICTpanBaTh  OTHOLIEHHUS  C
JOPYTUMH JTFOABMH, 3a00THTHCS,
MPOSIBJIATh MHTEPEC U pa3zpeniaTh

HaBBIKOB,
CIIOCOOHOCTD

BEKTOPaMH, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YHCIIO;
HaXOJHUTh C ITOMOILBIO
M3yYEHHBIX (HOPMYIT KOOPIUHATHI
CEpEeIMHBI OTPE3Ka, PACCTOSHUE
MEXIY BYMs TOUYKaMH

KOH(JINKTHI
OK 04. DddexTuBHO FOTOBHOCTh K CaMOpPa3BUTHIO, | — yMETh OIepUpOBaThH
B3aMMOJIEICTBOBATh U padOTaTh B | CAMOCTOSITEIIbHOCTH U | HOHATHUAMMU: CIIy4alHBIA ONBIT U
KOJUJIEKTUBE U KOMaHJIe CaMOOTPEIEIICHHUIO; cllydaiiHoe coObITHE,
—OBJIaJICHUE HaBbIKAMH Y4YEOHO— | BEPOSITHOCTh CIIy4aliHOTO
UCCIIEIOBATENbCKOM, POCKTHON U | COOBITHS;  YMETh  BBIYHCIATH

COILIMAJIbHOM ACATEIbHOCTH;
OBinajgenne yHUBepPCAIbHBIMH
KOMMYHUKATHBHBIMH
JeHCTBUSIMU:

0) COBMECTHAS e TCIIbHOCTH:

— T[OHUMaThb U HCIOJb30BATh
MPCUMYIIECTBA KOMaHJIHOW U
WHANBUAYAIbHON pabOTHI;

— IIPUHUMAaTh LEIM COBMECTHOU
JesITeNIbHOCTH, OPTaHU30BbIBaTh U
KOOPJIMHHUPOBATh JICHCTBUS 10 €€

BEPOSITHOCTh C HCIIOJIb30BAaHHEM
rpaduyecknx METO/JIOB;
OPUMEHSTh (HOPMYIBI CIOKECHUS
U YMHOXEHHUS BEpPOATHOCTEH,
KOMOWHATOPHEIE (baxThI U
GopMynBl TIpU pEIICHUH 33/1a4;
OLICHUBATH BEPOSTHOCTH
pEaNTbHBIX COOBITHH; 3HAKOMCTBO
CO CIyYallHBIMH BEIWYHHAMU;
YMEHHE MpPUBOIUTH IPUMEPHI
IPOSIBJICHUSL  3aKOHA  OOJIBIINX

19




JOCTHIKCHHUIO: COCTaBJIATh IUIAH
JNEUCTBUN, paclpenessaTh Poiau C
Y4€TOM  MHEHUH  Y4YaCTHHUKOB
00CyX/1aTh pe3yIbTaTHI
COBMECTHOM paboTBhl;

— KOOPAVHUPOBATH U BBINOJIHATH
paboTy B YCIOBHUSAX pPEaJIbHOIO,

BHUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aHUMOJICHCTBHUS;

—  OCYLIECTBJISTh  IO3UTUBHOE
CTpaTerMyecKoe TIOBEJCHUE B
pa3IMYHBIX CUTYaIUsX,
MIPOSIBIISATH TBOPYECTBO u
BOOOpakeHue, OBITH
MHUITUATHBHBIM.

OBiajgenne YyHUBepPCAIbHBIMH

PeryJisiTHBHBIMH 1€ CTBUSIMU:
I) TpUHATHE Cce0s W JAPYyrux

JIIONICH:

—  TIpUHUMATh  MOTHBBI u
apryMeHThl [JPYrux JIIOAEH IIpU
aHamse pe3yIbTaTOB
JIESITENILHOCTH,

— IpHU3HABaTh CBOE MPABO M MPABO
JPYTHX JIF0JIeH HA ONIHOKH,

- pa3BHUBaTh CIIOCOOHOCTH
MOHMMATh MHP C  [O3HIHU
JPYroro 4ejoBeKa

qucel B MIPUPOJTHBIX u
OOI1IECTBEHHBIX SBJICHUSAX;

— yMeTh CBOOOJHO OIEPUPOBATH
MOHATHSIMH: CTENEHb C IEJIbIM
noKasaresieM, KOpEHb
HaTypaJIbHOM CTEIEHU, CTEIEHb C
parroHaIbHBIM noKasaresieM,
CTEIEHb C  JICCTBUTEIIbHBIM
(BEIIECTBEHHBIM)  IMOKa3aTeseM,
norapudMm YuciIa, CHHYC, KOCHHYC
M TaHICHC IPOU3BOJILHOTO
BV (WER

— yMeTh CBOOOJHO OIEPUPOBATH
NOHATUSIMH: Tpaduk QyHKIUH,
oOpatHas (pyHKIHS, KOMIO3UIUSI
byHKuMi, IWHeWHas (QyHKIHA,
KBaJ[paTUYHAsS byHKIHS,
CTCTICHHAss (QYHKIHUS C IEJIBIM
noKasareseM,
TPUTOHOMETPUYCCKHE (YHKITUH,
o0OpaTHbIE TPUTOHOMETPUYCCKHE

dbyHKIMM,  TIOKa3aTenbHAs U
sorapudmudeckas byHKIIUY;
YMETh CTPOUTh rpaduku
byHKIMA, BBITIOJHATh
npeoOpa3oBaHus rpauKoB
byHKIUi;

— YMETh HCIOJB30BATh TpaPuKu
byHKIMIA ISt U3y4YCHUS
IIPOLIECCOB U 3aBUCUMOCTEW IpHU
peumieHun  3aJad U3 APYTHX
y4eOHBIX  MpEeIMETOB W W3
peanbHOW  KHM3HU;  BBIPAXKATh

(dbopMyliaMH 3aBUCUMOCTH MEXKITY
BEJIMYUHAMU;

— CBOOOJTHO OTIepPUPOBATH
MOHSATHAMHU: YETHOCTh (DYHKIIHH,
HNEPUOAMIHOCTh byHKIUH,
OrpaHUYCHHOCTD byHKIMH,
MOHOTOHHOCTh byHKIMH,
IKCTPEMYM GyHKIHH,
HauOonpllee ¥ HAMMEHBIIEEe
3HAYCHHS byHKIIH Ha

MIPOMEXYTKE; yYMETh IPOBOJHUTH
uccienoBaHue QpyHKINU;

— YMETh HCIIOJIb30BaTh CBOWCTBA
u rpapukd  QyHKOMA  Ans
peleHus ypaBHEHUH, HEPAaBEHCTB
M 3amad  C  [apaMmeTpamuy;
n300pakaTh Ha KOOPIUHATHOM
IJIOCKOCTH MHOXECTBa peIleHUui
YpPaBHEHUW, HEPABEHCTB M HX
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CUCTEM

OK 05. OcyuiecTBisiTh YCTHYIO U
NUCbMEHHYIO KOMMYHUKAIUIO HA
roCy/1apCTBEHHOM $I3bIKE
Poccuiickoit denepaiuu ¢
y4eToM 0coOeHHOCTEN
COLMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o00J1acTH
BOCIIUTAHMNS:
— DOCTETHYECKOE OTHOIIEHHE K
MUpY, BKIIOYas ICTETHKY ObITa,

ICTETHICCKOTO

Haquoro 158 TEXHHUYCCKOI'O
TBOpPYECTBA, CHOPTa, Tpyda H
00I1IECTBEHHBIX OTHOIIICHUI;

—  CHOCOOHOCTH  BOCIPHHHMATH
pa3JII/I‘-IHI>I€ BHUIbI I/ICKYCCTBa,
TPaIUIMA ¥ TBOPUYECTBO CBOETO M
JAPYyrUX  HapojOB,  OIIyIIaTh
SMOLIMOHAIBHOE BO3JICICTBHE
HCKYCCTBA,;

— yOEXIEHHOCTh B 3HAYUMOCTH
UL JIAYHOCTH W oOmiecTsa
OTE€YECTBEHHOIO M  MHPOBOIO
HCKYCCTBA, STHUYECKUX
KYJbTYPHBIX TPaaULIH u

HAapOJIHOI'O TBOPYECTBA;
— FOTOBHOCTh K CAMOBBIPAKEHUIO
B pa3HbIX BHJAX MCKYCCTBA,
CTPEMIICHHE TPOSIBISTh KauecTBa
TBOPUYECKOMN JIMYHOCTH;

OsBnageHue YHUBEpCaIbHBIMHU
KOMMYHHKATHBHBIMU
NEVUCTBUSIMU:

a) obmeHue:

— OCYILIECTBJIATh KOMMYHUKAIIUU
BO Bcex c(hepax KU3HU;

— pacro3HaBaTh HeBepOATbHbBIE
CpeICcTBa OOIIEHUsS, TOHUMATh
3HAYCHUE COIUAIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUTKI
KOH(QUIMKTHBIX  CHUTyallMd |
CcMATYATH KOH(bJ'II/IKTI)I;

— pa3BEepPHYTO U JIOTUYHO U3JIaraTh
CBOIO TOYKY 3peHUs C
UCTIOJIb30BaHUEM SI3BIKOBBIX
CpeACTB

- YMETb OIIEpUPOBATH
MOHSATHUSIMH: cpenHee
apudmernueckoe, MeJraHa,
HauOoJlblllece ¥  HAMMCHBIIEE
3HAYCHUsA, pa3Max, JIHUCIIEPCHS,
CTaHJapTHOE OTKJIOHECHUE
9UCIIOBOTO  Habopa,  yMEHHe
U3BIICKaTh,  WHTEPIPETHPOBATH

nHPOPMALIHIO, TIPEICTABICHHYIO
B Tabiumax, Ha JAMarpaMmax,

rpadukax, OTPaXKAIOILYIO
CBOWCTBA peaJIbHBIX MPOLIECCOB U
SIBIICHUIA; NPECTaBIIATh
MHPOpPMALIMIO  C  IOMOILBIO
TabIHII " IMarpamu;
HCCIIe/10BaTh CTaTUCTHYECKUE
JaHHble, B TOM 4HCIE C
IPUMEHEHUEM rpadu4ecKux
METOZIOB u AIIEKTPOHHBIX
CPEACTB;

— YMETh OIIepupOBAThH
HNOHATUSAMH:  TOYKa,  IpsMasd,
IUIOCKOCT, IPOCTPAHCTBO,
JBYTPaHHbIN yrodi,
CKPELIMBAIOIUECS psIMbIE,
napaieIbHOCTh u

MEPIECHAUKYIAPHOCTD MPSIMBIX U
IUIOCKOCTEH, yrou MEXTY
MPSAMBIMH, YTOJ MEXAY IPSIMOU U
IUIOCKOCTHIO, Yol MEKay
IUIOCKOCTSIMH, ~ PAacCTOSIHUE  OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHHUE
MEXJy DpSAMBIMH, pPacCTOSHUE
MEX]Ty TIOCKOCTSIMHU;

- YMCTb HCIIOJIB30BATh Ipu
pelieHHH  3a1ad  W3y4CHHbIC
(baKThl U TEOpEeMbI IIAHUMETPUH;
YMEHHE  OLICHHMBATh  pa3Mepsbl
00BEKTOB OKPYKAIOIIEro MHUpa

OK 06. IIposiBnATh rpakJ1aHCKO-
NaTPUOTUYECKYIO TIO3UIIHUIO,
JEMOHCTPHUPOBATH OCO3HAHHOE
MIOBE/IEHNE HAa OCHOBE
TPaJULIMOHHBIX POCCUNCKHUX
JyXOBHO-HPABCTBEHHBIX, B TOM
YHCIIe C Y4€TOM TapMOHU3AINH
MEXHAIIMOHATBHBIX U
MEXPETUTHO3HBIX OTHOIICHUH,
MPUMEHSATH CTaHAPThHI
AHTUKOPPYILIUOHHOTO MOBEACHUS

—  OCO3HaHue
POCCUICKON

UJCHTUYHOCTH;
— LEJICHAIIPaBJIIEHHOE pa3BUTHE
BHYTPEHHEH MO3ULIUU JIMYHOCTHU

o0yJaromuMucs
rpak 1aHCKOU

Ha OCHOBE JyXOBHO—
HPABCTBEHHBIX [EHHOCTEeH
HapOJ0B Poccuiickoit
Odenepauuu, UCTOPUYECKUX U

HAIlMOHAJIbHO—KYJIbTYPHBIX
TpaguLui, dbopMupoBaHue
CUCTEMbl 3HAYUMBIX II€HHOCTHO—

— YMETb OIEpUpPOBATH
MOHATUSIMU: TIPSAMOYTOJIbHAs
CUCTEMa KOOPJMHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAISIPHOE
IIPOU3BENICHUE, YTOJl MEXTY
BEKTOPAaMHM, CyMMa BEKTOPOB,
IIPOU3BE/IEHNE BEKTOPA HA YUCIIO;
HaXOJUTh C TOMOLIBIO
M3yYEHHBIX (HOPMYIT KOOPIUHATHI
CepeMHBI OTPE3KA, PACCTOSTHUE
MEX/y ABYMs TOUKaMH;
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CMBICJIOBBIX
aHTUKOPPYIILIHOHHOI'O
MHUPOBO33PEHHUs, INPAaBOCO3HAHMUS,
9KOJIOTUYECKOU KYJBTYpHI,
CIIOCOOHOCTH CTaBUTh LEIM U
CTPOUTD JKU3HCHHLBIC IIJIAHBI;

YCTaHOBOK,

B qacTH TPAXKIAHCKOTO
BOCIIMTAHUSA:

- OCO3HaHHE CBOUX
KOHCTI/ITyIII/IOHHI)IX npaB n

065138.HHOCT€I71, YBa’XCHUC 3aKOHa
W IIpaBOoIIOpsAAKa,

—  OpUHATHE  TPaJULIHOHHBIX
HalnmMOHAJIbHBIX,
001IeYeI0BEYECKUX
TYMaHHUCTHUYCCKUX n
JAEMOKPAaTHYECKUX [IEHHOCTEH;

- T'OTOBHOCTBb IMPOTHUBOCTOATH
UJICOJIOTHH IKCTPEMH3MA,
HaIMOHAIIN3Ma, KceHodoouw,
JAUCKPUMHUHALIUH [0 COLIHABHBIM,
PCINTUO3HBIM, PaCoOBLBIM,

HAI[MOHAJILHBIM MTPU3HAKAM;
— T'OTOBHOCTb BE€CTU COBMCCTHYIO
JesTeNbHOCTh B HMHTEpecax
IpaXx/1aHCKOI0 oOuiecTna,
y4acTBOBaTh B CAMOYIIPABJICHUHU B
0011e00pa3oBaTeILHOM
OpraHu3aiu u JETCKO—
FOHOLICCKUX OpPraHu3anuiax;

— yMEHHE B3aMMOJCICTBOBATH C
COMAJIBHBIMU  HMHCTUTYTaMH B
COOTBETCTBHH C UX (DYHKUUAMU U
Ha3HAYCHUEM;

— TOTOBHOCTh K T'YMaHUTapHOH H
BOJIOHTEPCKOM JIESITEIbHOCTH;
MaTPUOTHYECKOTO BOCITUTAHHUS:

— c(hOpMUPOBAHHOCTH
poccuiickon rpak 1aHCKOM
UICHTHYHOCTH, NaTpuoTU3Ma,

YBaXEHUS K CBOEMY Hapomy,
YyBCTBAa OTBETCTBEHHOCTU TEPE
Ponunoit, ropaocTu 3a cBOM Kpai,
cBor0 Pomuny, cBOWM sA3BIK M
KYJIbTYpY, IPOLUIOE U HACTOALLEE
MHOT'OHAIIMOHAJILHOT'O Hapoja
Poccuu;

— ICHHOCTHOE OTHOIICHUE K
rocyapCTBEHHBIM CHMBOJIaM,
HUCTOPUYECKOMY U TMPUPOJTHOMY
HACJCIUIO, MMaMSATHUKaM,
TpaaulusiM  HapoaoB  Poccuwu,

—yMETb BBIOMPATh MOAXOSIINI
M3YyYEHHBIH METOJI JJISl peIICHUS
3a7a4yM, pacrio3HaBaTh
MaTeMaTH4ecKue QaKThl ’
MaTeMaTH4ecKue MOJICIU B
MPUPOHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMECHHE
MIPUBOANUTH TIPUMEPHI
MaTeMaTH4eCKUX OTKPBITUI
POCCUICKON U MUPOBOU
MaTeMaTH4ecKOi HayKH.

— YMETh OTIepUpPOBATH
MOHATUSAMM: CIyYalHbIA ONBIT U
ciy4daiiHOe coObITHE,
BEPOSTHOCTh CIIy4aiiHOTO
COOBITHS, yMETh  BBIYHCIATH
BEPOATHOCTh C HCIOJIb30BAHUEM
rpadu4ecKux METO/]I0B;
MPUMEHSITh (HOPMYJIBI CIOKEHUS
U YMHOXEHMS BEPOATHOCTEH,
KOMOWHATOPHBIC (hakThI u
dbopMyIIbI TIpH pEIICHUH 3a/1ay;
OLICHUBATH BEPOSATHOCTH

pealIbHbIX COOBITUM; 3HAKOMCTBO
CO CIy4YallHBIMH BEJIMYMHAMU;
YMEHHE IPUBOJWUTH  IIPUMEPHI
IPOSIBICHUSL 3aKOHA  OOJbIIUX
qucell B IIPUPOIHBIX 51
OOIIIECTBEHHBIX SBIECHUAX
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nocTkeHusiM Poccum B Hayke,
HCKYCCTBE, CIOPTE, TEXHOJOTHUSX
U TpyIe;

— uuaeunas yOEXKIEHHOCTb,
TOTOBHOCTh K  CIY)XEHHIO |
3alIUATE OreuecTBa,
OTBETCTBEHHOCTH 3a €ro Cya50y;
OCBOCHHBIE oOyuarmuMucs
MEXKIpPEJIMETHbIE  TOHATUS |
YHUBEpPCAJIbHbIE yueOHbIe
AeUCTBUS (perymnsTUBHBIEC,
MI03HABATEIbHBIC,
KOMMYHUKAaTHBHEIE);

— CIIOCOOHOCTh 179
UCTIOJIB30BAHUS B
II03HABATEIIbBHOW W COLMAIBHOU
IPaKTHKE, TOTOBHOCTB K
CaMOCTOSITETEHOMY
TUTAHUPOBAHHIO u
OCYIIECTBIICHUIO yueOHOMI
IeATENLHOCTH, OpraHHU3aluH
y4eOHOTO  COTPYAHHYECTBA  C
NeIarOTHYECKUMU  PaOOTHUKAMH
U CBEpCTHHKAMH, K YYacTHUIO B
NOCTPOCHUH  WMHAWBUAYAIbHOM
00pa3oBaTeNbHON TPACKTOPHH;

— OBJIaJICHUE HaBBIKaMH y4eOHO—
HCCIIEA0BATENBCKOM, IPOEKTHON U
COIMAJIBHOM JESTEILHOCTH

OK 07. CopeiicTBOBaTh
COXPAHEHHUIO OKPYKAFOIICH
CpeJibl, peCypcoCcOepeIKEHHUIO,
NPUMEHSTh 3HaHHsI 00
WU3MEHCHHUHU KJIMMAaTa, IPUHITUIIBI
OepexITMBOTrO MPOU3BO/ICTBA,

3¢ (EeKTHBHO JICHCTBOBATH B
YPE3BBIYANHBIX CHUTYAIUSIX

— HE TNpPUHAMATH  JCHUCTBHS,
NPUHOCSIIUE BPE OKpPYKArOIIeH
cpene;

— YMETh MPOTHO3UPOBAThH
HeOJIaronpusITHBIE
9KOJIOTUIECKHUE
HpEANPUHUMAEMBIX
pe0TBpAIaTh UX;
— PACIIUPUTH OIBIT ACATSIBHOCTH
9KOJIOTMYECKOM HAMPaBICHHOCTH;
— pa3pabarbIBaTh IUIAH PEIICHUS
npoOieMbl € y4eTOM aHaiu3a
UMCIOLIMXCS MaTepUAbHBIX |
HeMaTepHAIbHBIX PECYPCOB;

- OCYIICCTBIISATh
1eJICHAIIPABICHHBIN MOUCK
HepeHoca CPeICTB M CIIOCOOOB
JEUCTBHS B TPO(ECCHOHATIBHYIO
cpeny,

— yMeTh TMEPEHOCHUTh 3HAHUS B

MTOCJICACTBHS
JICHCTBHIA,

[103HABATEJIbHYIO u
MPAKTUYECKYIO obnactu
KU3HENICATEIbHOCTH;

— yMETh OIIepupOBATH
MOHATUSIMMU: byHKIMS,
HeIpepbIBHAs byHKIHA,
IPOU3BOJIHAs,  MepBOOOpa3Has,
ONPEIEICHHBIM HHTETpal; yMETh
HaXOJUTb IIPOU3BOJHBIE
3JIEMEHTaPHBIX byHKIHH,
UCIIOJIb3YS CIIPaBOYHBIE
Marepuaibl;  MCCIEIO0BaTh B
OpOCTeHIIMX clydasX (yHKIUU
Ha MOHOTOHHOCTb, HaXOJWUTh
HauOoJbIINE M  HaUMEHbLINE
3Ha4eHUus1 (QYHKIHUHA; CTPOHTH
rpaduku MHOT'O4JIEHOB c
HCIOJIb30BAHUEM anmapara
MaTEMaTH4ECKOIr 0 aHaJIN3a;

IIPUMEHATHh  NPOU3BOJHYI IIpHU
pelIeHuu 3aJa4 Ha JBUKEHUE;

peuiaTtb IMPAKTHUKO—
OpPUCHTHUPOBAHHBIC 3aJa4uu Ha
HanOOJIbIIINE u HaAaNMMCHBIINC

3HAYEHUS, Ha HAXOXJICHUE MYTH,
CKOPOCTH U YCKOPECHUS;
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— npeajaratb HOBBIC IIPOCKTHI, | — YMCTb ONCprupoOBaTh

OLICHUBAaTh HJEU C IO3ULUHU | IOHATUSIMHU: JBUYKEHUE B
HOBU3HBI, OPUTMHAIBHOCTH, | IIPOCTPAHCTBE, o 00HbIE
IIPAaKTUYECKON 3HAaYUMOCTH; buryps B IIPOCTPAHCTBE;
—  JaBaTb  OLEHKY  HOBBIM | HCIIOJIb30BaTh OTHOLLEHUE

CUTYaIUsIM, BHOCUTh KOPPEKTHBHI | TUIOIIAJICH  MOBEPXHOCTEH U
B JEATENbHOCTb,  OLIGHHWBATh | 00EMOB MOAOOHBIX (UTYp MpHU
COOTBETCTBHE PE3YJITATOB IEJISIM | PEIICHUH 3a/1a4;

— YMETh BBIYUCIIATh
reOMETPHUYCCKUE BEJIMYHMHBI
(nmvHA, Yroj, IUIOMIaab, O0BEM,
Ionaab MMOBEPXHOCTH),
UCIOJNIB3YSl U3y4YeHHBIE (DOPMYITBI
U METOJIbI

IIK 1.1 OcymecTBiars nmoadOp TEXHOJIOTUH, TEXHUYECKOTO OCHAIICHUS U O0OpYyIOBaHUS A COOPKH,
MOHTa)Ka M JIEMOHTAXKa 3JIEMEHTOB JJICKTPOHHBIX OJIOKOB, YCTPOWCTB M CUCTEM PA3IIUIHOTO THIIA.

ITK.4.5 OcyiecTBiIsITh MaTepHAIbHO-TEXHUYECKOE o0ecrieueHrne pabounx MeCT IIPH BBITIOTTHEHUH paboT
110 TEXHUYECKOMY OOCITYKUBAHHIO, PEMOHTY M MOJICPHU3ALIMU 0OBEKTOB KEJIEC3HOIOPOKHON HIIEKTPOCBSI3U

B pesynbTare ocBOeHUs ImporpaMMbl y4eOHOIro MpeaMeTa o0ydaroluiics 10keH (popMUpOBaTh
ClleyIoLIMe JIMYHOCTHBIE pe3yibTathl (1anee — JIP):

JIP.2 IIposBasioninil akTUBHYIO I'PaXIaHCKYIO MO3HMLHIO, TEMOHCTPUPYIOLINM IPUBEPKEHHOCTh
IPUHLMIIAM YE€CTHOCTH, NOPSAJOYHOCTH, OTKPBITOCTH, IKOHOMUYECKH AKTHUBHBIA M Y4acTBYIOLIUH B
CTYIEHYECKOM M TEpPUTOPUAIILHOM CaMOYIIPAaBJIEHUH, B TOM 4YHCJIE Ha YCIOBHIX J100pPOBOJIbYECTBA,
IIPOJYKTHUBHO B3aUMOJICHCTBYIOINI U YUaCTBYIOIIUHN B AEATEIbHOCTA OOLIECTBEHHBIX OpraHu3aluil.

JIP.4 IIposBasionuii 1 1eMOHCTPUPYIOIUI YBaKEHUE K JIIOJIAM TPYZAd, OCO3HAIOLINI [IECHHOCTh
cooctBenHoro Ttpyna. Crpemsimmiics K (OPMHPOBAHHIO B CETEBOM CpeAe JIMYHOCTHO U
po¢eCCHOHATILHOIO KOHCTPYKTUBHOIO «LIU(POBOTO CIIeIay.

JIP.23 [TosmyueHue oOyyaromuMucs BO3MOKHOCTH CAMOPACKPBITHS U caMOpealin3alusi JUYHOCTH.

JIP.30 OcymiecTBisitoluii MOWCK W HUCHOJB30BaHWE HWHGOpMalUU, HEOOXOIUMOM  JUIs
3¢ (GEKTUBHOTO BBIMTOIHEHHS PA3IMYHBIX 337a4, MPO(HECCHOHATFHOTO U INYHOCTHOTO Pa3BUTHSL.
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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
JNeCATUYHBIMA ~ ApoOsiMu. JleWcTBUST cO  CTeNeHAMH, (OPMyIIBI  COKpAIIEHHOTO 2 JIP 2,4,23,30
YMHOXEHUS. BeIpakeHUs 1 IpeoOpa3oBaHusl.
Tema 1.3. I'eomerpust Ha iockocTu. | IIpodeccnoHaIbHO—OPHMEHTHPOBAHHOE COAEPKAHME
Bunpl mnockux ¢Guryp v ux miomas. 2
[IpakTHKO-OpUEHTHPOBAHHBIC 33141 B KypCe T€OMETPUHU Ha TIJIOCKOCTH. TP 2,4,23,30
Tema 1.4. IIponienTHBIC Conepxanue y4eOHOro MaTepuaJia )
BBIYHCIICHMSL. [IpocThie MPOLEHTHI, pa3Hble cIOcOObl MX BbluncaeHusl. CII0KHbBIE MPOICHTHI. JIP 2,4,23,30
Tema 1.5. IIpakTueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia >
Nel «Yucna v BEIYHUCICHUS. IIpakTrueckoe 3anstue Nel o reme «Huciia v BEIYUCICHUSY. JIP 2,4,23,30
Tema 1.6. YpaBuenus u Conepxanue y4eOHOro MaTepuaJia
HEpaBEHCTBA. Jluneiinble, KBaJpaTHbIC, APOOHO-TUHEITHBIE YpaBHEHUS U HepaBeHCTBA. CriocoObl )
pelieHust cucTeM JUHEHHbIX ypaBHeHUH. [lonsTus: Mmatpuna 2x2 u 3x3, onpenenurenb JIP 2,4,23,30
Matpuubl. Merox I'aycca. CucrteMbl HeTMHENMHBIX YpaBHEHH. CUCTEMbI HEPABEHCTB.
Tema 1.7. Cucrembl ypaBHeHHIl u | BxonHO# KOHTpoJb. Beiuncnenus u npeodpazoBanus. Y paBHEHUS U HEPABEHCTBA. > JIP 2.4.23 30
4,23,

HCPABCHCTB.

FGOMeTpI/IH Ha IIJIOCKOCTH.
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1 2 3 4
CamocrosiTesibHas padora Nel 4 JIP 2.4.23 30
CocraBieHue cCupaBoYHOro MaTepuana mno Teme «4ucia v BEIYUCICHUS T
Paznea 2.I1psiMble ¥ JIOCKOCTH B IPOCTPAHCTBE 18
Tema 2.1. OCHOBHBIE TOHATHUS Conepxanue y4eOHOro MaTepuaJia
CTEpEOMETPUHU. [Ipenmer crepeomerpun. OCHOBHBIE MOHATHUSA (TOUKA, IIPsIMAas, INIOCKOCTb,
npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, ) OK 04
napaJulebHbIE U CKpeluBaroniecs npsamele. [Ipu3Hak u CBONCTBO CKPELIUBAIOIIMNXCS JIP 2,4,23,30
npsMbIX. Pacnionoxkenue npsiMbIX U mockocTeil. OCHOBHBIE TPOCTPAHCTBEHHbBIE
buryps.
Tema 2.2. T[lapamnenbHoCcTh NpsiMbiX, | Copgep:kanue yueOHOro MmaTepuajia
IPSIMON U TUIOCKOCTH, TNIOCKOCTEH. [TapannensHble npsimas u mwiiockocts. Onpenenenue. Ipusnak. CBoiicTBa (¢
nokazatenbcTBoM). [Tapannensusie mnockoctu. Onpenenenue. [Ipusnak. Coiictpa (¢ )
J0Ka3aTenbcTBOM). TeTpasap u ero anemeHTsl. [lapamienenunen u ero 3JeMeHTHI. JIP 2,4,23,30
CaolicTBa IPOTUBOIIOJIOKHBIX TpaHel U Auaronaneil mapamienenumnena. [loctpoenue
ceyeHui. Pemenue 3anad.
Tema 2.3. [IpakTudeckoe 3aHsATHE IIpodeccnoHaIbHO—OPUEHTHPOBAHHOE COAEPKAHUE
No2 «ITapanienbHOCTh NPSAMBIX U [Ipaktuueckoe 3anstue Ne2 no teme «IlapannenbHOCTh NPSMBIX U ITIOCKOCTEN. 2 JIP 2,4,23,30
IJIOCKOCTEN.
Tema 2.4. [leprieH1UKYyIAPHOCTH Conepxanue y4eOHOro MaTepuaJia
MPSIMBIX, TIPSIMOM M TUIOCKOCTH, [lepnenaukynsipusie npsimbie. [lapaynenpHble  TpsiMble, TEPHNEHIUKYISIPHBIE K
TIOCKOCTEH. MJIOCKOCTH. [Ipu3HaK NepneHauKyJISpHOCTH MPSAMOW M IUIOCKOCTH. JlOKa3aTenbCTBO.
[lepnenpukynsap u  HawioHHasd. [lepneHaukynsapHsle  mockoctu.  IIpusnHax 2
NEePIEeHIUKYIIPHOCTU TUIOCKOoCcTel. JlokasaTtenbcTBO. PaccTosiHMs B MpOCTpaHCTBE. 7P 2,4,23,30
Teopema o Tpex mnepneHAuKymspax. Jloka3aTenbCcTBO. YTON MEXKIy HNpsIMOH H
IUIOCKOCTBIO. YTOII MEXY IIIOCKOCTSMHU.
Tema 2.5. Ilapannenbubie, Conepxanue y4eOHOro MaTepuaJia
MepIEHIUKYIISIPHbBIC, AkcuoMbl crepeoMeTpud. [leprnenuKyIspHOCTb MPSIMON U INIOCKOCTH, ) TP 2.4.93 30
CKPEIIMBAIOIINECS PSIMbIE. NapajuIeTbHOCTD ABYX MPSIMBIX, IEPIEHIUKYISIPHBIX TUIOCKOCTH, T
HNEePHEHIUKYISIPHOCTD IIJIOCKOCTEM.
Tema 2.6. [IpakTudeckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia ) IP 2.4.23.30
No3 «Yros Mexay npsMbIMI. [Ipaktrueckoe 3ansTHe Ne3 1o Teme «YToJ1 MeXKIy NPSIMBIMI. >
Tema 2.7. Pemienne 3anau. [Ipsimpie | Conep:kanue yueOHOro MmaTepuajia 2 JIP 2,4,23,30
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1 2 3 4
U IJIOCKOCTH B MPOCTPAHCTBE. Pacnonoxenue npsMbIX U IJIOCKOCTEN B TpocTpaHcTBe. [lepnenaukynsapHoCTh U
NapaJIeIbHOCTh NPSMBIX U IIIOCKOcTel. CKpelmBaromuecs npsiMble.
CamocrosiTesibHas padora Ne2 4 TP 2.4.93 30
CocraBiieHHe CIIPaBOYHOr0 Marepuaina no reme «CtepeoMeTpusi» CUTT
Paznen 3. KoopanHaTsl M BEKTOPbBI 16
Tema 3.1. JlexapToBsl koopauHatel B | Coaep:kanue yueOHOro MaTepuasa
IIPOCTPAHCTBE. JlexapToBbI KOOpAMHATEI B IpOCTpaHcTBe. IIpocTeiimue 3a1a4yn B KOOpANHATAX. 2 JIP 2.4.23.30
PaccrosiHre Mex 1y IByMsI TOUKaMH, KOOPAMHATBI CEPEANHBI OTPE3KA. >
Tema 3.2. Bekropsl B npoctpancTe. | Coaep:kaHue yueOHOro Mmarepuajia
VYron Mexay BEKTOpaMu. BexTopsl B mpocTpanctBe. CliojkeHUE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpA
Ha unciio. Kommnanapssie BeKTopbl. CKalsipHOE NPOU3BEACHUE BEKTOPOB. Pa3noxenue
BEKTOpA 10 TPEM HEKOMILIaHApHBIM BeKkTopaM. KoopanHaThl BEKTOpa, CKaJIIpHOE 2 TP 2.4.23.30
MIPOU3BEJICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MKy BEKTOPAMHU, YTOJ MEXKIY S
IPSIMOM M TJIOCKOCTBIO, YTOJI MEX/1Y IUIOCKOCTSIMU. Y paBHEHHE IJIOCKOCTH.
I'eomeTpryecKuid CMbICIT OnpeaeauTens 2x2.
Tema 3.3. [IpakTudeckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia )
Ne4 «IIpousBeneHrE€ BEKTOPOBY. [Ipaktrueckoe 3ansitue Ne4 no teme «lIpousBeseHre BEKTOPOBY. JIP 2,4,23,30
Tema 3.4. [IpakTuko- Coaep:xkanue yueOHOro MaTepuasa
OpUEHTHPOBAHHBIE 33]]a4H HA Koopaunarnas mnockocts. Beruncinenue paccTossHUM 1 MJ1011a1ei Ha TUIOCKOCTH. 2 P 2.4.23.30
KOOPJIMHATHOM TIOCKOCTH. KonmdecTBeHHBIC pacyeThl. >UTT
Tema 3.5. Pemnrenne 3agau. Conepxanue y4eOHOro MaTepuaJia
Koopaunatsl u BEKTOPHI. JlexapToBbI KOOpAMHATHI B ITpocTpaHcTBe. BekTopsl B mpocTpancTBe. CiokeHue u
BBIYMTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha yucio. KoMIiaHapHble BEKTOPBI.
CkansipHOe Ipou3BeIeHHEe BEKTOPOB. PaznokeHue BeKTopa o TpeM HEKOMILJIaHAPHBIM )
BekTopaM. [Ipocreline 3agaun B koopauHatax. KoopauHatel BEKTOpa, pacCTOSTHUE JIP 2,4,23,30
MEXJly TOUKaMU, KOOPJIMHATBI CEPEIMHBI OTPE3Ka, CKAJIIPHOE IIPOU3BEIEHNE BEKTOPOB
B KOOPJAMHATAX, YTOJI MEKy BEKTOPaMH, YIoJl MEXAY MPSAMON U IJIOCKOCTbhIO, YOl
MEX]y IJIOCKOCTSMHU.
Tema 3.6. [IpakTuueckoe 3aHsTHE IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COAEPKAHUE )
Ne5 «KoopauHatsl 1 BEKTOPBD». [IpakTrueckoe 3ansaTue NeS o reme «KoopauHaTel U BEKTOPBD). JIP 2,4,23,30
CamocrosiTesbHas padora Ne3 4 TP 2.4.23.30
CocraBneHue cupaBo4HoOro Marepuania no reme «KoopauHaThl U BEKTOPBI». >
Paznen 4. OcHoBbI TPpUTrOHOMETpPUHU. TpUuronomMerpudeckne GyHKIUn 30
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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, JIP 2,4,23,30
TAHT€HCAa U KOTAHI€HCAa IO YETBEPTSIM. 3aBUCHMOCTh MEX]Iy CHHYCOM, KOCHHYCOM,
TAHI'€HCOM M KOTAHI'€HCOM OJIHOT'O U TOTO K€ YIJIa.
Tema 4.2. OcHOBHBIE Conepxanue y4eOHOro MaTepuaJia
TPUTOHOMETPHUECKHE TOXKECTBA. Tpuronomerpuueckue ToxaecTsa. CUHYC, KOCUHYC, TAHT€HC U KOTAaHT€HC YTJIOB O -
o.. DopMyJIbl IPUBEICHMUS. JIP 2,4,23,30
Tema 4.3. Cunyc, xocunyc, Tanrenc | Cogep:kanue yuedOHOro Mmarepuajia
CYMMBI ¥ Pa3HOCTH JIBYX yTJIOB. Cymma u pasHocTh cuHycoB. CymMmMa M pa3HOCTh KOCHMHYCOB. CHHYC M KOCHHYC
nBoiiHoro  yria. @opmynbsl  mojoBuHHOrO  yria. [IpeoOpa3oBaHuss  CyMMBI
TPUTOHOMETpUUYECKUX (QYHKIUI B TPOU3BEICHHWE U TMPOU3BEICHUS B CyMMY. JIP 2,4,23,30
BripakeHne TpUTOHOMETPUICCKUX (PYHKIIMH Yepe3 TAaHTCHC IMOJIOBHHHOTO apryMeHTa.
[IpeoOpa3oBanHusi MPOCTEHIIINX TPUTOHOMETPUUYECKUX BHIPAKEHUH.
Tema 4.4. [IpakTuueckoe 3aHsATHE Coaep:xkanue yueOHOro MaTepuasa
Ne 6 «IIpeobpa3zoBanue [Ipaktuueckoe 3anarue Ne6 o teme «IIpeobpa3oBanre TPUTOHOMETPUUECKUX P 2.4.23.30
TPUTOHOMETPUYECKUX BBIPAKEHUW». | BBIPAKCHUIN. P
Tema 4.5. Oynkiuu, UX CBONCTBA. Conepxanue y4eOHOro MaTepuaJia
Ob6nacTp onpeaeneHus © MHOXXECTBO 3HadeHUH PpyHkuuid. YETHOCTH, HEUETHOCTD, TIP 2.4.93.30
nepuoauaHocTh GyHkuuid. CriocoOsl 3aganus GyHKINH. CT
Tema 4.6. Tpuronomerpuueckue Coaep:xkanue yueOHOro MaTepuasa
(GYHKIIUY, UX CBOWCTBA U TPaUKH. OO6uacTh ornpeieNieHUs] 1 MHOXKECTBO 3HAYCHHUN TPUTOHOMETPHUYECKHUX (DYHKITUH.
YETHOCTD, HEUETHOCTD, IEPUOJUIHOCTh TPUTOHOMETpHUecKuX (yHKIuil. CBoicTBa U JIP 2,4,23,30
rpaduku QYHKIUH Y = CcOS X, Y =sIin X, y =tg X, y = ctg X.
Tema 4.7. IIpeobpazoBanue Conepxanue y4eOHOro MaTepuaJia
rpadKOB TPUTOHOMETPHUECKUX CxaTtue u pacTsbkeHue TpaduKoB TpuroHomeTpudeckux Gpynkmnwmii. [IpeodbpazoBanue
byHKIUi. rpadukoB TpuroHomerpuueckux GpyHkiuii. OOpaTHbIE TPUTOHOMETPUYECKHE JIP 2,4,23,30
¢ynkuuu. X cBoiicTBa u rpaduk.
Tema 4.8. OOpaTHbIe IMpodeccuonaibHO—OPHMEHTHUPOBAHHOE COEP:KAHUE OK 01
TPUTOHOMETpHYECKHE QYHKIIUU. Onucanue Npou3BOICTBEHHBIX MPOIECCOB ¢ MOMOIIBIO TpaduKOB HYHKIUI. JIP 2,4,23,30
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Hcnonb3oBanue CBOMCTB TPUTOHOMETPUUECKHUX (DYHKIIUH B TPO(ECCHOHATBHBIX
3a/1a4yax.
Tema 4.9. [IpakTuueckoe 3aHsTHE IIpodeccnoHaAILHO-OPHEHTHUPOBAHHOE COAEPKAHUE
Ne7 «I"paduku 0OCHOBHBIX [Ipaktuueckoe 3anarue Ne7 o teme «I'padukit OCHOBHBIX TPUTOHOMETPHYECKHUX 2 JIP 2,4,23,30
TPUTOHOMETPHUYECKUX (DYHKIIHI. byHKIHIY.
Tema 4.10. TpuroHoMeTpruIeCcKHe Conepxxanue y4eOHOro MaTepuaJia
YPaBHEHHS U HEPABEHCTBA. YpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemecnune
TPUTOHOMETPHUECKHUX ypaBHEHHUI OCHOBHBIX THUIIOB: npocTeiiimue
TPUTOHOMETPUUECKUE  YpaBHEHHs, CBOJSIIMECS K  KBaJApaTHBIM, pellaeMble 2 7P 2,4,23,30
pa3I0KEeHNUEM Ha MHOXKUTEIH, OJTHOPOIHBIE.
[Ipocreiinie TPUrOHOMETPUUECKHUE HEPABEHCTRA.
Tema 4.11. Cuctemsl Conepxanue y4eOHOro MaTepuaJia > JIP 2.4.23 30
TPUTOHOMETPUYECKUX YPAaBHECHUI. CucTeMbl IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHU. CT
Tema 4.12. [IpakTuueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia
Ne 8 «Tpuronomerpuueckue [IpakTuueckoe 3anarue Ne® o teme « TpuroHomeTpuyeckue ypaBHEHUS U 2 JIP 2,4,23,30
YpaBHEHHUsI 1 HEPABEHCTBAY. HEPABEHCTBAY.
Tema 4.13. Pemienue 3agau. OcuoBel | Copep:kanue yueOHOro Mmarepuajia
TPUTOHOMETPHH. Tpuronomerpuueckue ¢pynkiuu. [IpeodpasoBanne TPUrOHOMETPUUECKUX BBIPAKEHUM. ) TP 2.4.93 30
Pemenue TpUroHoOMeTpUUECKUX YpaBHEHUI U HEPABEHCTB B TOM YHUCJIE C T
WCITOJIb30BaHUEM CBOMCTB (DYHKITUH.
CamocrosiTesbHas padora Ned 4 TP 2.4.93 30
CocraBiieHue cripaBOYHOro Marepuaia no reme «KoopIuHaThl U BEKTOPBDY. T
Pazgen 5. KomnjekcHbIe Yncaa 10
Tema 5.1. KommiekcHbie ynca. Conepxanue y4eOHOro MaTepuaJia
[HonsTne kommuekcHoro yucna. ConpspkeHHbIE KOMITJIEKCHBIE YMCIia, MOLYJIb U
apryMeHT KOMILUIEKCHOro uncia. ®opma 3anucu KOMIUIEKCHOTO YHClia 2 JIP 2,4,23,30
(reoMeTpuyeckasi, TPUTOHOMETpUYEcKast, aredpandeckas). ApupmeTndecKue
JEHCTBUS ¢ KOMILJIEKCHBIMH YHCJIAMHU.
Tema 5.2. [Ipumenenue Conepxanue y4eOHOro MaTepuaJia
KOMIIJIEKCHBIX YHCE]. BrinosiHeHHEe pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX uKce. [Ipumepsl ucnonb3oBaHus 2 JIP 2,4,23,30
KOMILJICKCHBIX YHCETI.
Tema 5.3. IIpakTHueckoe 3aHsATHE Conepxxanue y4eOHOro MaTepuaJia 2 JIP 2,4,23,30
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Ne 9«KomriekcHble ynciay. [Ipaktrueckoe 3ansTue Ne 9 o reme «KoMIuiekcHbIe YnCIiay.
CamocrositesbHas padora NeS
4 JIP 2,4,23,30
CocraBieHue cupaBo4HOro MaTepuaia 1no reme «KomIiekcHble Ynciiay.
Pa3pnen 6. [lpousBognas pyHkuuu, ee npuMeHeHUe 31
Tema 6.1. IlousaTHE TPON3BOIHOI. Conepxanue y4eOHOro MaTepuaJia
®opMyIibl U TpaBuiIa Omnpeznenenne YUCIOBOH MOCIENOBATEIBLHOCTH U CIIOCO0BI ee 3aganus. CBoiicTBa
nuddepeHInpOBaHMUS. YHCIIOBBIX MOCTeN0BaTeIbHOCTEH. OmnpeneneHue npeaena nociae10BaTeIbHOCTH.
Brruncnenue npeaenos nocienaoBatebHoCTel. [Ipenen GyHKIMM Ha OECKOHEUYHOCTH. 2 JIP 2,4,23,30
[Ipenen ¢pyukuuu B Touke. [Ipupamenue aprymenta. [Ipupamenue ynkunu. 3agauu,
MPUBOSAIINE K TTOHITHIO TPOU3BOAHOM. OripesiesieHre MPOU3BOIHON. AJITOpUTM
OTBICKaHUsI IPOU3BOIHOM.
Tema 6.2. [Ipou3BoiHbIE CYMMBI, Conepxanue y4eOHOro MaTepuaJia >
Pa3HOCTH, TPOU3BEeHUs, YacTHOro. | Dopmyisl quddepennupoanus. [Ipasuna guddepeHupoBaHusl. JIP 2,4,23,30
Tema 6.3. IIpousBoHbIe Conepxanue y4eOHOro MaTepuaJia
TPUTOHOMETPHUUECKUX (PYHKITHIA. Omnpenenenue cinoxHol GpyHKuU. [[pon3BoaHAS TPUTOHOMETPUUECKUX (PYHKITHIA. 2 JIP 2,4,23,30
[Tpon3BoiHAS CIIOKHOW (YHKITUH.
Tema 6.4. [IpakTuueckoe 3aHsATHE Conepxanue y4eOHOro MaTepuaJia ) JIP 2.4.23.30
Ne 10 «IIpousBojHasi HyHKIIUNY. [Tpaktuueckoe 3anatue Nel( mo reme «lIponsBoanast pyHKIMNY. >
Tema 6.5. [louarue HenpepbIBHON Conepxanue y4eOHOro MaTepuaJia
¢byHKIMH. MeTo HHTEpBAJIOB. [onsarue nenpepsiBHOM (yHKIMH. CBOICTBAa HETPEphIBHON QyHKIUHU. CBSI3b MEXKILY >
HENPEPBHIBHOCTHIO U U PepeHInPyEeMOCThIO (PYHKIIMH B TOUKE. AJITOPUTM PELICHUS JIP 2,4,23,30
HEPaBEHCTB METOJOM MHTEPBAJIOB.
Tema 6.6. I'eomerpuueckuii u | IIpodeccnoHaIbHO—OPHEHTHPOBAHHOE COEPKAHME
(U3MIECKHIA CMBICIT IPOU3BOIHOM. I'eoMeTpruuecknii CMBICIT TPOU3BOIHON (PYHKITH — YTJIOBOU KOd(pHImeHT
KacaTeNbHOH K rpaduKy QYyHKIIUU B TOUKE. Y paBHEHUE KacaTeIbHOU K rpaduKy OK 01
(GyHKIHUU. AJTOPUTM COCTaBJICHUS YPaBHEHUS KacaTeIbHOU K rpaduky GyHKINU 2 TP 2.4.23 30
y=f(x). ®uznueckuit (MEXaHUUYECKHI1) CMBICT TPOU3BOAHON — MTHOBEHHAsI CKOPOCTH B T
MOMEHT BpemeHHU t: v = S’ (t). Du3nueckuii CMbICT IPOU3BOTHOM B
npodecCHOHANBHBIX 33a4ax.
Tema 6.7. IIpakTuueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia > JIP 2,4.23.30

No 11 «I"'eomeTpuueckuii u

[Tpaktudeckoe 3aaaTue Ne 11 mo reme «I['eomMerprdeckuii U GU3HMUECKUN CMBICT
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(bu3MYECKUN CMBICI POU3BOJAHONY. | TPOU3BOTHOMNY.
Tema 6.8. Monotronnocts ¢pynkiuu. | Coaep:kanue yuedOHOro MaTepuasa
Touku s3KcTpEeMyMa. Bo3spacTtanue u yObiBaHUE (QYHKITHH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHHUS
dbyHKIUM 3HaKy npou3BoaAHON. [ToHsATHE MPOU3BOAHON BBICIIETO MOPSAKA,
COOTBETCTBUE 3HAKA BTOPOI MPOU3BOIHOMN BBITYKJIOCTH (BOTHYTOCTH) (DYHKITUU HA )
oTpeske. 3a/ladyi Ha MAKCUMYM U MUHUMYM. [loHATHE acCUMIOTOTHI, CIOCOOBI MX JIP 2,4,23,30
orpezeeHus. AITOPUTM HCCIeI0BaHUs (YHKIIUU U IOCTPOCHHUS ee Trpaduka ¢
MOMOIIBIO TPOU3BOAHOM. J[poOHO-nnHeHas pyHkuusa. MccnenoBanue GpyHKInu Ha
MOHOTOHHOCTH ¥ IIOCTPOCHHE IPahHKOB.
Tema 6.9. Hanb6onsiee u Conepxanue y4eOHOro MaTepuaJia
HaUMEHBIIICE 3HAYCHUS (DYHKITUH. Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUH (PYHKIIHIA, TOCTPOCHHE 2 JIP 2,4,23,30
rpaduKOB MHOTOYJICHOB C MCIIOJIb30BAHUEM alliapaTa MaTeMaTUYECKOro aHaIu3a.
Tema 6.10. [IpakTuueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia
Ne 12 «MccnenoBanue QyHKIHii ¢ [Ipaktuueckoe 3anarue Ne 12 o teme «MccnenoBanue GyHKIUI ¢ TOMOIIBIO 2 P 2.4.23.30
MMOMOIIBIO TPOU3BOTHOW. MIPOU3BOJTHOMN. >
Tema 6.11. Haxoxnenue Conepxanue y4eOHOro MaTepuaJia
ONTUMAJIBHOTO Pe3yabTaTa C Haumensbiiee u Haubosbiee 3HadeHne GyHKINM. )
IMOMOIIBIO TPOU3BOIHOM B JIP 2,4,23,30
MIPAKTUYECKHX 33j1a4ax.
Tema 6.12. Pemienue 3amau. Conepxanue y4eOHOro MaTepuaJia
[TpousBoanas ¢pyHKIUH, €€ ®opmynsl 1 paBuiia auddepennmporanus. Mcenenopanne GyHKIUNA ¢ TOMOIIBIO 2 TP 2.4.93 30
IIPUMEHEHUE. npoun3BoHON. Hanbonpmiee u HanMeHbIIee 3Ha4eHUs] PYHKITUH. CUTT
Tema 6.13. [IpakTHueckoe 3aHsATHE IIpodeccnonabHO—OPHMEHTHPOBAHHOE COAEPKAHME )
Ne 13 «IIpumenenne npousBonnoii | [Ipakruueckoe 3ansTre Nel3 o Teme «IIpumenenne nporu3BOAHON QYHKITHIY. JIP 2,4,23,30
byHKIIUNY. CamocrositesibHas padora Ne6 5 JIP 2.4.23.30
CocraBieHne crpaBoyHOro Marepuaia mno reme «llpousBognas GpyHKIHM. >
Paznesn 7. MHOTOrpaHHMKHU M TeJia BpallleHUs 40
Tema 7.1. Bepuunsl, pedpa, rpanu | Coaep:kanue yuedOHOro MaTepuasa
MHOTOTpaHHUKA. [TonsiTne MHOTOrpanHuKa. Ero sjeMeHThI: BepIIuHbl, pedpa, rpanu. Jluaronais. 2 TP 2.4.93 30
Ceuenue. Boinykiible M HEBBITYKJIbIE MHOTOTPAHHUKH. CUTT
Tema 7.2. [Ipusma, ee Conepxanue y4eOHOro MaTepuaJia
COCTaBIISIIOIIUE, CEUCHHE. [Tonsitue npusmel. Ee ocHoBanus 1 00KoBbIe TpaHu. BricoTa npusmel. [Ipsmas u 2 TP 2.4.93 30
23,

HakJoHHas npusMa. Ee ceuenne. [Ipsimas v npaBuibHAsI TPU3MBI.
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Tema 7.3. [Tapannenenumnen, Kyo0. Conepxanue y4eOHOro MaTepuaJia
[Tapannenenumnen, cBOiCTBa MPSMOYTOJIBHOTO Mapaenenumnesaa, kyo. Ceuenue Kyoa, JIP 2,4,23,30
napajuieJenunesa.
Tema 7.4. [lupamuna, ee Conepxanue y4eOHOro MaTepuaJia
COCTaBJISIIOLIUE, CEUCHHUE. [Mupamuna u ee snementsl. Ceuenue nupamusl. [IpaBunsHas nupamuaa. Y cedeHHas
nupamua. bokoBas v MoJIHas TOBEPXHOCTh MPU3MBI, MUpaMu/ibl. [1mommane 60KoBOM 1 JIP 2,4,23,30
MIOJIHOW TOBEPXHOCTU ITPU3MBI, TUPAMHUJIBI.
Tema 7.5.1IpakTrueckoe 3aHsATHE Conepxanue y4eOHOro MaTepuaJia IP 2.4.23.30
Nel4 «IIpuzma u nupaMugay. [IpakTuueckoe 3anarue Nel4 no reme «IIpusma u nupamuay. CT
Tema 7.6. [Ipumepsl cummeTpuii B IIpodeccnoHaIbHO—OPUEHTHPOBAHHOE COAEPKAHUE
npodeccun. CuMMeTpusi OTHOCUTEIBHO TOYKH, PSIMOii, TuockocTu. CHMMETpus B KyOe, OK 01
napajuienenunesne, npusme, nupamuae. CuMmeTpusi B IpUpoJe, apXUTEKTYpE, JIP 2,4,23,30
TEXHUKE, B OBITY.
Tema 7.7. IlpaBunbHble Conepxanue y4eOHOro MaTepuaJia IP 2.4.23.30
MHOTOTPaHHHUKH, MX CBOMCTBA. [TonsiTue npaBuiIbHOTO MHOTOrpaHHuKa. CBOMCTBA MPaBUIBHBIX MHOTOIPAHHUKOB. T
Tema 7.8. [IpakTuueckoe 3aHsTHE IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COAEPKAHUE
JIP 2,4,23,30
Ne 15 «MHOrorpaHHUKNY. [Ipaktrueckoe 3ansitue Nel5 no reme « MHOTOrpaHHUKIY. CT
Tema 7.9. O600mEeHNE 1 Conepxanue y4eOHOro MaTepuaJia 0K 06
CHUCTeMaTH3alusl 3SHAaHHUH. O6o6menue u cucreMarusanus 3Hanuii. [lonBenenue uroros 3a I cemectp. JIP 2,423 30
Tema 7.10. Hunuuap, ero Conepxanue y4eOHOro MaTepuaJia
cocraisitonue. Ceuenue munuuapa. | Hunuamap u ero anementsl. CeueHne NUIUHApA (MapajijieIbHOE OCHOBAHHIO M OCH). TP 2.4.93 30
Pa3BepTka nunuHapa. >
Tema 7.11. [IpakTuueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia
Nel6 «llumunap». [Ipaktrueckoe 3ansitue Nel6 o reme «L{umunapy. JIP 2,4,23,30
Tema 7.12. Konyc, ero Conepxxanue y4eOHOro MaTepuaJia
COCTaBIISIFOLIKE. Konyc u ero anementsl. CeueHne koHyca (MapajjieIbHOe OCHOBAHHIO M MPOXOASIIEE
yepes3 BepIInHY ), KOHU4YecKue ceueHus. Pa3BepTka konyca. Y cedeHHblld 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. llap u cdepa, ux Coaep:xkanue yueOHOro MaTepuasa
CEYECHHUSI. [ap u chepa. Bzaumuoe pacnosnoxenue cdepsl u miockoctu. Ceuenue mapa, chepsl. JIP 2,4,23,30
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Tema 7.15. [Ipaktuueckoe 3ansitue | Copep:kanue yueOHOro Mmarepuajia >
JIP 2,4,23,30
Nel8 «Cdepa, mapy. [Tpaktuueckoe 3anarue Nel8 mo reme «Cdepa, mapy.
Tema 7.16. Ilonsatue o0 oOwveme | Coaep:kaHue yueOHOT0 MaTepuaia
Tena. [Tonsarue 06 o6veme Tena. O0beM Kyba U mpsAMOYrojibHOro napamienenunena. Oobem OK 02
npu3Mbl U WMHApPA. OTHOMIEHHE 00bEMOB TIOIOOHBIX TeII. | €OMETPUISCKUN CMBICIT 2 P 2.4.23.30
onpeaenutens 3-ro nopsiaka. O6beMbl nmupaMusl U koHyca. O0bem mapa. [Inomaau >
noBepxHocTel Tes1. OOBEMBI U TUIONIAIM TOBEPXHOCTEH MOJOOHBIX TEIl.
Tema 7.17. [Ipaktuueckoe 3ansitue | IllpodeccuoHaIbHO—OPUEHTHPOBAHHOE COIEPKAHME
2 JIP 2,4,23,30
Nol9 «O6Bembl TEm. [Ipaktrueckoe 3austue Nel9 no reme «O0BEMBI TEI. T
Tema 7.18. KomOunauuu IIpodeccnoHaAILHO-OPHEHTHUPOBAHHOE COAEPKAHUE
MHOTOTPaHHUKOB U TE€JI BPAILLICHUSI. KoMOunammu reomerpuaeckux Tell. Mcmonp3oBanne KoMOWHAIIUH MHOTOTPAHHUKOB U )
TEJI BpAIlleHHUs B IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1auax. [ 'eomeTprueckue KoMOMHAIIUN JIP 2,4,23,30
Ha IIPAKTHUKE.
Tema 7.19. Pemienue 3amau. Conepxanue y4eOHOro MaTepuaJia )
MHororpaHHukH u Tena BpamieHus. | O0beMbl U MIIOMIAN IOBEPXHOCTH MHOTOIPAHHUKOB U TEJl BPALICHHUSI. JIP 2,4,23,30
Pa3nen 8. IlepBooGpasnasi pyHKUMH, ee IPUMEHEHUE 23
Tema 8.1. [lepooOpasznas ¢pyukiuu. | Coaep:kanue yuedOHOro MaTepuasa
3amaya 0 BOCCTAHOBIICHUM 3aKOHA JBUKEHUS IO U3BECTHOM ckopocTu. [lonsiTue
uHTerpupoBanusi. O3HaKOMIJICHUE C MIOHSATHEM HMHTETpajia v MepBOOOpa3HON AJis
¢ynkuun y=f(x). Pemenue 3anaq Ha CBsI3b IEpBOOOPA3HON U €€ TIPOU3BOTHOM, 2 TP 2.4.23.30
BBIUKCJICHHE NTePBOOOpa3HOM Aiist JaHHOH QyHkiuu. Tabmuna popmyn ans >
HAXO0XJICHUS TIepBO0Opa3HbIX. M3ydeHne npaBuiia BEIYUCICHUS TTEPBOOOPA3HOM.
[TpaBuiia HaX0XACHUS IEPBOOOPA3HBIX.
Tema 8.2. [IpakTudeckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia >
No20 «ITepBooOpa3zHasy. [Tpaktuueckoe 3anarue Ne2( no reme «llepBooOpazHasy. JIP 2,4,23,30
Tema 8.3. ITimomans Conepxanue y4eOHOro MaTepuaJia
KPUBOJIMHEHHOM Tpamenuy. 3amaun, MIPUBOIAIINE K MOHSATHUIO OMPEACIEHHOTO UHTErpaia — O BEIUMCICHUH
IJIONIAAN KPUBOJIMHEMHOMN Tpaneuuu, o nepeMenieHun Touku. [lonstue 2 JIP 2.4.23.30
onpeneaéHHoro uaTerpaia. ['eomeTpuueckuii 1 GU3NMUECKUI CMBICIT OTIPEICIICHHOTO >
unterpana. @opmyna Hetotona — JleliOHua.
Tema 8.4. Heonpenenenuslii u Conepxanue y4eOHOro MaTepuaJia ) TP 2.4.23.30
ONPEICTICHHBIM HHTETPAJIBIL. [ToHsATHE HEONPENEIEHHOIO HHTErPAJIa. CT
Tema 8.5. IIpakTrueckoe 3aHsATHE Conepxxanue y4eOHOIro MaTepuaJia 2 JIP 2,4,23,30
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Ne21 «Heonpenenennsbiii unterpan». | Ilpaktuueckoe 3anstue Ne21 no teme «HeonpeneneHHblil MHTErpan».
Tema 8.6. [Tonsitue 06 Conepxanue y4eOHOro MaTepuaJia
OTpeIETICHHOM UHTETpaJIe Kak ['eomeTpuueckuii CMBICT ONPEEICHHOTO HHTETpaa. )
TJIOIIAAN KPUBOJIMHEHHON JIP 2,4,23,30
Tpaneluu.
Tema 8.7. I[IpakTudeckoe 3aHsTHE Conepxxanue y4eOHOro MaTepuaJia ) TP 2.4.23.30
Ne22 «OnpeneneHHbI HHTETPAIDY. [IpakTuueckoe 3anarue Ne22 no reme «OnpeaeneHHblil HHTErpai». CT
Tema 8.8. Onpenenenusiii uaterpan | Cogep:kanue yuedOHOro Mmarepuasia
B JKM3HH. I'eomeTpuueckuii cMbICT ompeneracHHoro naTerpana. ®opmyna HerotoHa - Jleiionuia.
Pemenue 3a1a4 Ha IPUMEHEHKE MHTErPAjia I BBIYUCIEHUS (DU3NUECKUX BEIMYHMH U 2 JIP 2,4,23,30
wionianei. [lepBooOpasnas ¢pynkiun. [IpaBuina HaxoxaeHHs TepBooOpa3HbIX. Ee
IPUMEHEHUE.
Tema 8.9. [IpakTudeckoe 3aHsTHE IIpodeccnoHanbHO—OPUEHTHPOBAHHOE COAEPKAHUE ) IP 2.4.23.30
No23 «HMuTerpan u ero [Ipaktrueckoe 3ansitue Ne23 no reme «MHTErpall U €ro NPUMEHEHHE. CUTT
IIPUMCHEHHEY. CamocrosTenbHas padora Ne7 5 JIP 2.4.23.30
CocraBiieHHe ClipaBOYHOro Marepuaina no reme «Murerpam. »UTT
Pa3znen 9. Crenenn n kopHu. CteneHHasi QyHKUus 19
Tema 9.1. Crenennas pyHkuus, ee Conepxanue y4eOHOro MaTepuaJia
CBONCTBA. [TonsaTHE KOpPHSA N-OM CTENEHM M3 ACHCTBUTENHHOro uucia. OyHKmMuH y = \/X HX 2 JIP 2.4.23.30
cBoiicTBa u rpaduku. CBOWCTBA KOPHSI N-0# CTEIICHH. T
Tema 9.2. [IpeoOpazoBanue Conepxanue y4eOHOro MaTepuaJia
BBIPA)KEHUH C KOPHIAMH N-0i [Ipeobpa3oBanue nppalnOHAIBLHBIX BBIPAXKEHUN. 2 JIP 2.4.23.30
CTEIECHMU. CT
Tema 9.3. [IpakTuueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuasia )
No24 «Pagukanbn. IIpakTruueckoe 3anstue Ne24 no reme «Pagukanby. JIP 2,4,23,30
Tema 9.4. CpoiicTBa cTENeHU ¢ Conepxxanue y4eOHOro MaTepuaJia
paloHaIbHBIM U IecTBUTENbHBIM | [lOoHATHE cTenenu ¢ JII0ObIM palMoHaIbHBIM MoKa3zareneM. CTeneHHble PyHKINU, UX 2 TP 2.4.93 30
IIOKAa3aTEeISIMHU. CBOWCTBA ¥ IrpadUKH. CT
Tema 9.5. Pemenne Conepxanue y4eOHOro MaTepuaJia
HUPpALMOHATIBHBIX YPaBHEHUN U PaBHOCHIIBHOCTD HPPAIIMOHATIBHBIX YPAaBHEHUM U HEPABEHCTB. METObI UX PEIICHUS. 2 TP 2.4.23.30
29,

HCPABCHCTB.

Pemienne uppannoHalbHbIX YPABHEHUN U HEPABEHCTB.
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Tema 9.6. CteneHu u KOpHHU. Conepxanue y4eOHOro MaTepuaJia
CrenenHas QyHKITHS. Omnpenenenue creneHHon GyHKIUU. Vcrnonb30BaHue ee CBOMCTB MPU PELICHUH 2 TP 2.4.23 30
ypaBHCHHUI U HEPABEHCTB. T
Tema 9.7. IlpakTuueckoe 3aHsiTHE Conepxanue y4eOHOro MaTepuaJia )
No25 «CrernieHu U KOpHUY. [Ipaktrueckoe 3ausiTue Ne25 o reme «CTeNEHU U KOPHI. JIP 2,4,23,30
CamocrosiTesbHast padora Ne8 5
CocraBieHue cupaBoyHoOro Marepuaia 1no reme «CreneHu u KOpHu».
Paznea 10. Iloka3zatenbHasa GyHKIUSA 17
Tema 10.1. ITokazatenbHas Conepxanue y4eOHOro MaTepuaJia
¢byHKIUS, ee CBOMCTBA. CremneHb ¢ MPOU3BOJILHBIM JIEHCTBUTENBHBIM NOKa3aTeneM. Onpenenenue
NoKa3aTeabHON (QPyHKIUH, ee CBOICTBA U rpaduk. 3HAKOMCTBO C MPUMEHEHHEM 2
nokasatenbHON QyHKIUH. Pelenne nokasarenpHbIX ypaBHEHUN (QYHKIIMOHATHHO- JIP 2,4,23,30
rpadu4ecKUM METOIOM.
Tema 10.2. IIpaktuueckoe 3anstue | Cogep:kaHue yueOHOro Mmarepuajia ) TP 2.4.23.30
No26 «IlokazarenbHast QyHKITUS. [Ipaktudeckoe 3anaTue Ne26 mo reme «llokazaTenbHas QyHKITUAD). >
Tema 10.3. Pemenue Conepxxanue y4eOHOro MaTepuaJia
MOKa3aTeIbHBIX YPAaBHEHUM U Pemenue nokasarenbHbIX YpaBHEHUI METOIOM YpaBHUBAHUSA MTOKA3aTeNei, METOIOM
HEpPABEHCTB. BBEJICHUS HOBO MepeMeHHOH, PyHKIIMOHAIBHO-TpaduIeckuM MeTo1oM. Perenne 2 JIP 2.4.23.30
MOKa3aTeNbHBIX HepaBeHCTB. CHCTEeMBI MOKa3aTeNbHBIX ypaBHEHUH. Pemenue cucrem T
IIOKA3aTeJIbHBIX YPABHECHMUIA.
Tema 10.4. Pemrenue 3agaud. Conepxanue y4eOHOro MaTepuaJia
[TokazarenpHast QyHKIIHS. Pemrenne nokasaTenbHbpIX ypaBHEHUN METOJIOM YPAaBHUBAHHUS I10KA3aTEIEH U METOIOM 2 JIP 2.4.23.30
BBEJICHUSI HOBOUM NEpeMEHHOM. Perenre nokasaTeibHbIX HEPABEHCTB. >
Tema 10.5. IIpaktuueckoe 3ansitue | Comep:kanue yueOHOro Mmarepuajia ) TP 2.4.23.30
No27 «lloka3zatenbhbie ypaBHeHUs». | IIpaktuueckoe 3anstue Ne27 no teme «llokazaresbHble ypaBHEHUSY. >
Tema 10.6. IIpaktuueckoe 3anstue | Comep:kanue yueOHOro Mmarepuajia ) TP 2.4.93 30
No28 «lloka3zaTenbHble [Ipaktrueckoe 3ansiTue Ne28 o reme «llokazaTenbHble HEPABEHCTBAY. P
HEPABEHCTBAY. CamocrositesibHas padora Ne9 5 JIP 2.4.23 30
CocrasieHnue cupaBoyHoro Matepuana no teme «llokazatenbHast QyHKIISD. T
Paznen 11. Jlorapudgmnel. Jlorapudpmuyeckas GpyHkuus 27
Tema 11.1. Jlorapudm yucina. Cojep:xkaHue y4eOHOI0 MaTepuaJa 2
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Jlorapudm uncna. JlecaTHUHbBIN U HATYpPaIbHBIN JIOTapU (MBI, YHCIIO €. JIP 2,4,23,30

Tema 11.2. Cgpoiictpa norapudmon. | Coaep:kanue yuedOHOro MaTepuasa

Omnepanus JorapuMHPOBAHUSI. Cgoiicta norapudmon. Onepanus jorapuMupoBaHusl. JIP 2,4,23,30

Tema 11.3. Jlorapudpmuyeckas Conepxanue y4eOHOro MaTepuaJia

(byHKIHsA, ee CBOWCTBA. Jlorapudmuueckasi QyHKIHUS ¥ €€ CBOHCTBA. JIP 2,4,23,30

Tema 11.4. Ilpaktuueckoe 3ansitue | Comep:kanue yueOHOro Mmarepuasia

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

GYHKIUNY. >

Tema 11.5. Pemenue Conepxanue y4eOHOro MaTepuaJia

norapu(pMUIECKUX yPaBHEHHUI U [onsarue norapupmudeckoro ypaBHeHus. Oneparus moTeHIupoBaHus. Tpu OCHOBHBIX

HEPABEHCTB. METO/Ia pelIeH s TOTapu(PMUIECKHX ypaBHEHUH: QyHKIIMOHATBHO-TpadUUECKUH, TP 2.4.93 30
METO/1 MOTEHIIMPOBAHMUS, METOJI BBEICHUSI HOBOM nepeMeHHOH. Jlorapupmmaeckue P
HEPABEHCTBA.

Tema 11.6. Cucrembl Conepxanue y4eOHOro MaTepuaJia

Jorapu(MUUECKUX YpaBHEHHIA. AJTOPUTM pELlIEHUS] CUCTEMbI YpaBHEHHU. PaBHOCHIIBHOCTD JIOrapu(MUIECKUX TP 2.4.93 30
ypaBHCHHUI U HEPABEHCTB. T

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

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

YpaBHEHUSD.

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

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

HEPABEHCTBAY.

Tema 11.9. Jlorapudmer B mpupoae | [IpodeccnoHaIbHO—OPHEHTHPOBAHHOE COIEP:KAHNE OK 01

U TEXHUKE. [Tpumenenwne norapudma. Jlorapudmudeckas cnupans B npupoze. Ee P 2.4.23.30
MaTEeMaTUYECKHE CBOMCTBA. CT

Tema 11.10. Pemrenue 3agaud. Conepxanue y4eOHOro MaTepuaJia

Jlorapudmsr. Jlorapudmuyeckas Jlorapudmuueckas pynkuus. Pemenre npocTeimux morapuMUIeckux ypaBHEHUI. JIP 2,4,23,30

byHKIHS.

Tema 11.11. TIpaktuueckoe 3anstue | IpogeccnonaIbHO—OPHEHTHPOBAHHOE COEePKAHME

JIP 2,4,23,30

Ne32 «Jlorapudmby. [Tpaktuueckoe 3anarue Ne32 no teme «Jlorapudmbn. CT

CamocrosiTesbHas padora Nel( JIP 2.4.23 30

CocraBnenue CIIpaBO4YHOI'0 MaTCpuajia 110 TCMC ((.HOFapI/I(bMH».
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Pa3zpnen 12. MHuoxkecTBa. JjieMeHThI TeOpuu rpagos 15
Tema 12.1. MuoxectBa. Onepanuun | Coaep:kanue yueOHOro Mmarepuajia
C MHO>KECTBAMMH. IlousTie MHOXKECTBA. HOI[MHO)KGCTBO. OHepaHI/H/I C MHO>KECTBaMH. OHepaHI/H/I C 2 JIP 2.4.23.30
MHO>KecTBaMHU. Perienre npukiaaHbixX 3a1a4. >
Tema 12.2. [Ipaktuueckoe 3anatue | IIpodeccnonaibHO—OpHEHTHPOBAHHOE COEePKAHME
Ne33 «MHOKECTBaY. [IpakTruueckoe 3ansatue Ne33 no reme «MHOXKECTBAY. 2 JIP 2,4,23.30
Tema 12.3. I'padbr. Conepxanue y4eOHOro MaTepuaJia >
[Tonsitue rpada. Cesi3ublii rpad, nepeBo, HUKI rpad Ha MIOCKOCTH. JIP 2,4,23,30
Tema 12.4. Pemnrenne 3agad. Conepxanue y4eOHOro MaTepuaJia
MHoXecTBa, rpadbl 1 UX Onepanuu ¢ MHOXKecTBaMu. OnucaHre pealibHbIX CUTYalUi ¢ TOMOIIbIO MHOKECTB. 2 TK 4.5
NpUMeHEHTeE. [Ipumenenne rpadoB K pemICHUIO 3a/1a4. JIP 2,4,23,30
Tema 12.5. [IpakTuueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia 2 JIP 2.4.23.30
Ne34 «Ipadwi». [Tpaktudeckoe 3anaTue Ne34 mo reme «I padui». >
CamocrosiTesbHast padora Nell
CocraBieHne cipaBoYHOro Marepuaia mno reme «Muoxkectsa. ['padbi». > 7P 2,4,23,30
Pa3pnen 13. JiaeMeHTbl KOMOMHATOPUKH, CTATUCTHKH U TEOPUM BEPOSITHOCTEH 25
Tema 13.1. OcHOBHBIE TOHATHUS 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 «ITepecranoBky, pasmemenns, | [Ipakrndeckoe 3anstue Ne35 no teme «llepecTaHOBKH, pa3MEILICHHS, COUCTAHMUS. 2 [IK 1.1
JIP 2,4,23,30
COUCTaHUSI.
Tema 13.3. CoObiTHE, BEPOSITHOCTH Conepxanue y4eOHOro MaTepuaJia
coObITHs. CII0KEHHE M YMHOKEHHE CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSATHOCTH CyMMbI COOBITHH. ) OK 07
BEpOATHOCTEH. YcoBHAs BEpOSTHOCTh. 3aBUCUMBIC U HE3aBUCHUMBIC COOBITHS. TeopeMbl 0 JIP 2,4,23,30
BEPOSATHOCTH ITPOU3BEACHUS COOBITHIA.
Tema 13.4. BepositHOCTh B Conepxanue y4eOHOro MaTepuaJia
npodeCCHOHATBHBIX 33/1a4aX. OTHOCHTEIbHAS YACTOTa COOBITHS, CBOMCTBO €€ YCTOMUNBOCTH. CTaTUCTHIECKOE 2 OK 01
omnpezeneHue BeposiTHocTU. O1ieHKa BEPOSTHOCTU COOBITHSL. JIP 2,4,23,30
Tema 13.5. [Ipaktuueckoe 3ansitue | IllpodeccuoHaIbHO—OPUEHTHPOBAHHOE COIEPKAHME 5 TP 2.4.23.30
429,

Ne36 «Teopust BepoATHOCTEW».

[Ipaktrueckoe 3ansTue Ne36 no reme «Teopust BepoATHOCTEN.
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Tema 13.6. JluckperHas cinyuaiinas | Cogep:kaHue yueOHOro Mmarepuajia
BEJIMYHMHA, 3aKOH €€ pacpeie/ieHus. | DAL CydaiHbIX BennurnH. OnpeseeHne AUCKPETHOM CilyqaiiHOM BEINYHHBL. 3aKOH 2 JIP 2.4.23 30
pacnpenesieHust AMCKPETHOM CIIy4alHOW BEJIMYUHBI. Ee 4nClIoBbIe XapaKTEPUCTUKHU. T
Tema 13.7. 3agaun maremaruueckoid | IlpodeccuoHaIbHO—OPHEHTHPOBAHHOE COIePKAHME
CTATUCTUKH. Bapuanunonnsiit psia. [lonuron gactor u rucrorpamma. CTaTUCTUYECKUE
XapaKTEPUCTUKH psifa HaOJI0JaeMbIX TaHHBIX. [lepBuuHas o0paboTka CTaTUCTHYECKHUX 2 JIP 2,4,23,30
naHHbIX. ['paduueckoe ux npencrapienne. HaxoxaeHue cpeqHuX XapaKTepPUCTHK,
Habmo1aeMbIX HaHHbIX. CocTaBieHue TaOIuIl U JUarpaMM Ha MPaKTHKE.
Tema 13.8. [IpakTrHueckoe 3aHsTHE IIpodeccnonabHO—OPHMEHTHPOBAHHOE COEPKAHME
No37 «MaTemaTHuueckas [Ipaktuueckoe 3anarue Ne37 no reme «MareMaTudyeckasi CTATUCTUKAY. 2 OK 03
JIP 2,4,23,30
CTaTUCTUKAY.
Tema 13.9. Pemnrenne 3agau. Conepxanue y4eOHOro MaTepuaJia
DneMeHTbl KOMOMHATOPUKH, OneMeHTs KOMOMHAaTOpUKU. COOBITHE, BEPOSTHOCTH COOBITHS. ClIOKEHUE U 2 IP 2.4.23.30
CTaTUCTUKHU U TEOPUU BEPOSITHOCTEN. | YMHOKEHHUE BEPOSITHOCTEMN. >
Tema 13.10. [Ipaktuueckoe 3ansatue | Coapep:kaHue yueOHOro Mmarepuajia > JIP 2.4.23 30
Ne38 «KombuHaTopuka u Teopus [Tpaktuueckoe 3anarue Ne38 no reme «KomMOMHATOpUKA U TEOPUS BEPOSTHOCTEN Y. T
BEPOATHOCTEN». CamocrositesibHas padora Nel2
Cocrasnenue cnpaBo4HOro Matepuaia mno reme «KomOunaropuka.Teopust 5 JIP 2,4,23,30
BEPOSITHOCTEN.
Pa3nen 14. YpaBHeHusi 1 HepaBeHCTBA 23
Tema 14.1. PaBHOCHIIBHOCTB Conepxanue y4eOHOro MaTepuaJia
YPaBHEHUI U HEPABECHCTB. PaBHOCHIIBHOCTE YpaBHEHMI U HepaBeHCTB. OnpeneneHus. OCHOBHbIE TEOPEMBI
PaBHOCUJIBHBIX MIEPEX0/1ax B YPABHEHUSIX U HEpaBeHCTBaX. OOIIMEe METOIbI PEIICHUS )
YpaBHEHUI: IEPEX0/1 OT PaBEHCTBA (PYHKIIMI K paBEHCTBY apryMEHTOB IS JIP 2,4,23,30
MOHOTOHHBIX (DYHKIIUH, METOJ] pa3JIO’KEHUS HA MHOXHUTEIN, METO BBEICHUSI HOBOM
nepeMeHHOM, PyHKIHOHATIbHO-TpaQUUeCKHii METO/I.
Tema 14.2. I'paduyeckuit meTon Conepxanue y4eOHOro MaTepuaJia
pelLIeHNs] YpaBHEHH I, HEPABEHCTB. OO01re MeTOIbI pellIeHUs] HEPABEHCTB: MePEX01 OT CpaBHEHUS 3HaYeHUH QyHKINN K
CPaBHCHHIO 3HAYCHU apTyMEHTOB JIJI1 MOHOTOHHBIX (DYHKIIUN, METOJ] HHTEPBAJIOB, 2 TP 2.4.23.30
23,

dbyHkmoHanpHO-rpaduyeckuit metod. ['paduueckuit MeTos peleHus ypaBHEeHUH 1
HEPABEHCTB.

39



1 2 3 4
Tema 14.3. [IpakTHueckoe 3aHsATHE IIpodeccnonabHO—OPHMEHTHPOBAHHOE COEPKAHME
Ne39 «Pemienue ypaBHeHHI. [Ipaktuueckoe 3ansitue Ne39 no treme «PelieHne ypaBHEHUN. 2 P 2,4,23,30
Tema 14.4. [IpakTuueckoe 3aHsATHE Conepxanue y4eOHOro MaTepuaJia
Ne40 «PemeHre HepaBEHCTBY. [Ipaktrueckoe 3anstue Ne4( o reme «Pelenrue HepaBEeHCTBY. 2 1P 2,4,23,30
Tema 14.5. YpaBuenus u Conepxanue y4eOHOro MaTepuaJia
HEPABEHCTBA C MOJLYJIEM. Onpenenenne Moayis. PackpsiTie Moaysist 1o onpezaenennto. [Ipocreiime ypaBHeHUs
U HepaBeHCTBa ¢ MoyJieM. [I[puMeHneHne paBHOCHIBHBIX IEPEXO0I0B B ONPEACTCHHBIX 2 TP 2.4.93 30
TUIIAX YPaBHEHUH U HEPABEHCTB C MOJyJeM. 3HAaKOMCTBO ¢ napamerpoM. [Ipocreitmne P
yYpaBHEHHUS U HEPABEHCTBA C MapaMeTPOM.
Tema 14.6. [IpakTuueckoe 3aHsTHE Conepxanue y4eOHOro MaTepuaJia
Ne41 «ITapameTpsi». [Ipaktuueckoe 3anstue Ned1 o reme «Ilapamerpsi». 3 JIP 2,4,23.30
Tema 14.7. CocraBnenue u pemenue | IlpogeccnonanbHO—OpHEeHTHPOBAHHOE COePKAHME
podecCHOHATBHBIX 33134 C Pemenue TekcTOBBIX 3329 MPO(hEeCCHOHABEHOTO COACPKAHUSL. 2
. JIP 2,4,23,30
MIOMOIIbIO YPABHEHHIA.
Tema 14.8. Pemnrenne 3agau. Conepxanue y4eOHOro MaTepuaJia
YpaBHEHHUS 1 HEPABEHCTBA. OO01re MeToIbl peleHusl ypaBHEHUH. Y paBHEHUS M HEPABEHCTBA C MOAYJIEM U C 2 JIP 2,4,23,30
napameTpamH.
Tema 14.9. O600mnIcHNE 1 Conepxanue y4eOHOro MaTepuaJia ) TP 2.4.23.30
CHCTEMaTH3aIns 3HAHHH. O06o6mieHne u cucreMartusanus 3Hanui. [logsenerne utoros 3a Il cemectp. >
CamocrosiTesbHas padora Nel3 4 TP 2.4.23.30
CocraBieHue cupaBOYHOI0 MaTepuasa 1o TeMe «YpaBHEHUs U HEPAaBEHCTBAY. >
IIpomexyTouHas aTTecTanusA 30
Bcero: 253
IIpomexxyTouHasi aTTecTanus: 3a4eT ¢ oueHkou (I cemecmp)
IIpoMe:xxyTOoYHasi aTTecTallUsA: NMCbMEHHBIN dKk3ameH (/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 Cepmpix, U. 1O., uckpernas marematuka : yuebHoe mocobue / WM. 0. Cempix, 1O. b.
I'pebenmukoB. — MockBa : KuoPyc, 2022. — 329 c¢. — ISBN 978-5-406-09534-8. — URL:
https://book.ru/book/943182

Ilepuoauyeckue U3TaHUA:

Hayka u xu3np

Ponuna

DKOHOMHMKA JKEJIE3HBIX JOPOT

Ilepeuens npogeccnoHaANbHBIX 623 JAHHBIX M HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrtponnas wuH(popManmonHas oOpasoBarenbHas cpena OpUIIC. — Pexum pocryma:
http://mindload.ru/

2. CIIC «Koncynprant Ilntoc» — Pexxum poctyna: http://www.consultant.ru/

3. DBC YueOHO-METOANYECKOro LEHTpa Mo 00pa30BaHHIO Ha >KEIE3HOA0pOxKHOM TpaHcmopte (Db
YMII XK/T) — Pesxxum noctyma: https://umczdt.ru/

4. OBC u3narensctBa «Jlanb»— Pesxxum noctyna: https://e.lanbook.com/

9BC BOOK.RU- Pexxum noctymna: 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. ConeiicTBOBaTh COXPaHEHHUIO P13, Tema 13.3 TectupoBanue
OKpY’Karolleu cpessl, VYerHbll onpoc
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUA 00 U3MEHEHUHU KIIuMaTa,
MIPUHLIMIIBI OEPEKITUBOTO
MPOU3BOJCTBA, A3 (PEKTUBHO
JIECTBOBATh B YPE3BbIYANHBIX

CUTYALUAX

JIP 2,4,23,30

[1IK 1.1 InanupoBaTh, BHINOIHATH U P13, Tema 13.2 TectupoBanue
KOHTPOJIMPOBATh NIEPEBO30YHBIN VYeTHbII onpoc
MIPOLIECC HA TPAHCIIOPTE, B TOM YHCIIE C Pe3ynbrar BeinonHeHUs
IIPUMEHEHUEM COBPEMEHHBIX IPAKTUYECKUX paboT

MH(OPMAaLMOHHBIX TEXHOJIOTUI
yIpaBJIeHUs IEPEBO3KaAMHU

[1K.4.5 OcyiecTBaaTh MaTepruaiIbHO- P12, Tema 124 TectupoBanue
TEXHUYECKoe obecrieueHue pabounx YcTHBIN onpoc
MECT IIPU BBINOJIHEHUH padoT 1O
TEXHUYECKOMY 00CITyKUBaHUIO,
PEMOHTY M MOJIEPHU3ALIUU OOBEKTOB
KEJIE3HOJJOPOKHOM 3JIEKTPOCBA3U

5. HIEPEYEHDBb UCHHOJIB3YEMbIX METOJAOB OBYUYEHUA
5.1 IlaccuBHBIE: JEKIIUU, TECTUPOBAHUE TI0 pa3/eaMm.
5.2 AKTHBHBIE U HHTEPAKTUBHbIE: KCHC — CTaJIUH, OPCHH—PHUHT.
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