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1. IACIIOPT PABOYEN NPOT'PAMMBI YYEFHOU JUCIHUATIJIMHBI (ITPEIMETA)
OY.07 MATEMATHKA

1.1. O6aactp npuMeHeHus padoyeii NpOrpaMmsbl
Pabouas nporpamma yuebnoro npeamera OY/[.07 MaremaTtuka siBIsieTCs 4aCThIO MIPOrPaMMBbl CPEIHETO
(momnoro) obmero ob6pazoBanust 1o cnenuanbHocTH CIIO 23.02.01 Opranusanusi NMEepeBO30K U
yIpaBiieHUE Ha TpaHcopTe (110 BUIAM).

Pabouass mporpamma OYJ[.07 MaremaTnka MOXKET OBITh HCIOJb30BaHA B MPOQecCHOHATBHON
MOJITOTOBKE, NEPENOATOTOBKE U MOBBIIICHUH KBATU(PUKAIIMHN pab0UYHX M0 Ipodeccusim:

15894 OnepaTop nocTa 1eHTpaTru3alim;
18401 Curnanucr;
17244 TlpuemocnaT4mk rpy3a u Oaraxa;
25337 OnepaTop 1o 00pabOTKe MePEBO30YHBIX JOKYMEHTOB;
18726 CocrtaBuTeNb I0E3/10B;
16033 Omnepatop cOpTUPOBOYHOMN TOPKHU;
25354 Omnepartop npu ASKYPHOM 10 CTAHIHH.
Mecto yueoHoro npeagmera B crpykrype OIIOII-TIIICC3:

B yuebnbix mnanax OIIOII-TIIICC3 yue6nsiit npeamer OY /.07 MaremaTtnka BXOAUT B COCTaB
o0mmx 001e00pa3oBaTeNbHBIX yYEOHBIX MPEAMETOB, (HOPMUPYEMBIX U3 00S3aTENbHBIX MPEAMETHBIX
obmacteit ®I'OC cpennero obmero obpazoBanus, mis crnenuanbHocteit CIIO. C yuérom mpoduis
OCBaMBAaE€MOM CIENHMATBLHOCTU (TEeXHUYECKU) TaHHBIA MpeIMeT U3ydyaeTcs yriayOlIeHHO, pealn3yeTcs Ha
I xypce.

1.2. IlnaHupyemble pe3yJibTAThbl OCBOEHHS Y4eOHOI0 MpeAMeTa:

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

Pabouas mporpamma opreHTUPOBaHA HA JOCTH)KEHUE CIEIYIOIIUX IIeNeH:

— (opmupoBanue mpencTaBiIeHUH 00 HWAEIX W METOJaX MaTeMaTHKH, O MaTeMaTHKe Kak
YHUBEPCAJIbHOM SI3bIKE HAYKH, CPEACTBE MOJIETUPOBAHMS IBJICHUI U MPOLIECCOB;

— OBJIA/ICHUE SI3BIKOM MAaTEMAaTHUKH B YCTHOW M MUCHbMEHHOW (popMe, MaTeMaTHUECKUMH 3HAHUSIMHU
U YMEHHUAMH, HEOOXOAMMBIMM JJISi M3Y4YEHHs IIKOJBHBIX €CTECTBEHHOHAyYHBIX JUCLMIUIMH,
MIPOIOIDKEHHS 00pa30BaHUs M OCBOSHHS M30paHHOW CTIIEMATBHOCTH Ha COBPEMEHHOM YPOBHE;

— Ppa3BUTHE JIOTUYECKOTO MBIIUICHUS, aJTOPUTMHUYECKOW KyJIbTYphl, MPOCTPAHCTBEHHOIO
BOOOpaXKEHHUsI, MATEMaTHYECKOTO MBIIUICHUS! ¥ WHTYWUIIUH, TBOPYECKUX CIIOCOOHOCTEH, HEOOXOIUMBIX
JUI TIPOJIOJKEHUsT 00pa30BaHMs U JJIi CAMOCTOSITETIbHOM JIeATEIbHOCTH B 00JaCTH MaTeMaTHKH U ee
MPUIOKEHUH B OyAylIei npogeccuoHanbHON AESITeNbHOCTH;

— BOCIUTAHHE CPEACTBAMH MAaTEeMAaTUKU KyJIbTYpbl JIMYHOCTH Yepe3 3HAKOMCTBO C HUCTOpUEH
Pa3BUTH MaTEeMaTHKH, JBOJIOIUEH MaTeMaTHYECKUX WAEH; TOHUMAaHWs 3HAYMMOCTH MaTeMaTHUKU IS
HayYHO—TEXHHUYECKOr o mporpecca.

1.3.2.Pe3ynbTaThl OCBOCHUS yU4eOHOTO MIpeIMeTa.

B pesynbrare u3ydeHus MaTeMaTHKH Ha IPOQHUILHOM YPOBHE 00YyYarOIIUICS TOJKEH:

3HATH/MIOHMMATh:

— 3HAYEeHUE MaTeMaTHYeCKOW HAyKM Ul pelIeHUs 3a7ay, BOSHUKAIOUIMX B TEOPHM U MPAKTHKE;
IIUPOTY W OTPAHWYEHHOCTh TPUMEHEHHUS MaTeMaTHYECKUX METOJOB K aHAIM3y W HCCIIETOBAHHIO
MIPOIIECCOB U SIBJICHUU B MPUPOJIE U OOIIECTBE;

— 3Ha4YeHWE MPAKTUKUA U BOMPOCOB, BOSHHUKAIOIIUX B CAMOI MaTeMaTHKe, Ui ()OPMHPOBAHUS U
Pa3BUTHS MaTEMaTHUECKOM HayKH;

— WJeW PACHIMPEHHS YMCIOBBIX MHOXKECTB KaK CIIOCO0a MOCTPOSHHS HOBOTO MAaTEMAaTHYECKOTO
ammaparta JJs pelleHus MPaKTUISCKUX 3a/1ad U BHYTPEHHUX 3a/1a4 MaTeMaTHKH;

— 3HAYEHUE HUJICH, METOAOB U PE3yJIbTATOB ATeOPhl H MAaTEMAaTHIECKOTO aHaJIHM3a [Tl TOCTPOSHUS
MOZICJIEH pealbHBIX IIPOLIECCOB U CUTYALUH;

— BO3MOXHOCTHM TE€OMETPHUM I OINUCAHUS CBOMCTB pealibHbIX MPEIMETOB M UX B3aWMHOIO
pacIoioKeHs;

— YHUBEPCAJIBHBIM XapaKTep 3aKOHOB JIOTUKH MaTEeMAaTUYECKUX PAcCYXJIEHUH, UX MPUMEHUMOCTh
B PA3JIUYHBIX O0JIACTSIX YEIOBEUYECKO e TeIbHOCTH;
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— pasnuuue TpeOOBaHUM, MPEIBSBIIEMBIX K OKa3aTeIbCTBAM B MAaTEMaTHUKE, €CTECTBEHHBIX,
COLMAJIbHO—KOHOMMUYECKUX U TYMAaHUTAPHBIX HAyKaX, HA IIPAKTHKE;

— poJIb aKCMOMAaTHUKU B MaTEMAaTHKE; BO3MOXXHOCTb IOCTPOEHHUS MaTEMaTHMYECKUX TEOpUH Ha
aKCMOMaTHUYECKOW OCHOBE; 3HAYEHHUE aKCUOMATHUKH Ul APYIUX 0o0sIacTel 3HaHUS U JJIs IPAKTUKY;

— BEPOSATHOCTHBIX XapaKTep pa3Iu4HbIX [IPOLECCOB U 3aKOHOMEPHOCTEN OKPY’KAIOLLEr0 MUPA.

UucnoBble 1 OyKBEHHBIE BBIPAKCHUS

YMers:

— BBINOJIHATH apuMeTHuecKue AeHCTBU, COUYeTasi yCTHbIE U MMCbMEHHbIE IPUEMBbI, IPUMEHEHUE
BBIYUCIIUTEIIBHBIX YCTPOUCTB;

— HaxOJUTh 3HAYCHMsI KOPHSA HATYypaJIbHOW CTENEHH, CTECIEHH C PAlMOHAJIBbHBIM I10KA3aTEJIEM,
norapudma, UCIONb3ys MPU HEOOXOAMMOCTH BBIYMCIUTEIBHBIE YCTPONCTBA; MOJB30BAThCA OLIEHKOW U
IIPUKUAKON TP MPAKTUYECKUX pacueTax;

— IPUMEHATH HOHSATHS, CBSI3aHHBIE C JEIMMOCTBIO LENBIX YNCEN, IPU PEIIEHUHA MAaTEMaTUYECKHUX
3a1ad4;

— HAaXOOUThb KOPHM MHOTOWIECHOB C OJHOW II€PEMEHHOM, pACKIAJbIBaTh MHOTOWICHBI Ha
MHOKHUTEJIH;

— BBIIOJHATH JEHWCTBHS C KOMIUIEKCHBIMM YMCJIAMH, I10Jb30BAaTbCsl IE€OMETPUYECKON
UHTEpPIIpETAllMed KOMIUIEKCHBIX 4YMCEJ, B IMPOCTEHINUX CJIydasX HAXOIUThb KOMILJIEKCHBIE KOpPHU
YpaBHEHHH C IEHCTBUTEIBHBIME KO PUIIHESHTAMH;

— NPOBOAMUTH NMPeoOpPa3oBaHMsI YMCIOBBIX M OYKBEHHBIX BBIPAKCHWMH, BKJIIOYAIOIIMX CTENECHH,
panuKaibl, JorapumMbl 1 TPUTOHOMETPHUECKUE (PYHKITUH;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTUUYECKOM JeSTeIbHOCTH U IIOBCEAHEBHON
KU3HM JUIS:

— MIPAKTHYECKUX pacueToB Mo (popMyiam, BKIOYas GOPMYIIbI, COAEpIKALIUE CTEIEHH, PaJUKabl,
Jorapu@msl U TPUTOHOMETpUUYECKUE (PYHKIUH, UCTIONB3YsI P HEOOXOIMMOCTH CIIPaBOYHbIE MaTEPHAIIb
U IIPOCTEUIINE BBIYMCIUTEIBHBIE YCTPOUCTBA;

— NMPUOOPETEHNUs MPAKTUIYECKOTO OIBITA IEATEIbHOCTH, MIPEeLIECTBYIOLIEH MMpodeccnoHanbHOH, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaMET.

OyHKIUHU U TpapUKU

YMerTs:

— ONpenenaTh 3HaueHHe (PYHKIMU M0 3HAUEHUIO apryMeHTa IpU paziIM4HbIX crioco0ax 3aJaHus
dyHKIHM;

— CTPOUTDH IpaUKU U3y4YEHHBIX (PYHKIIHH, BHIIOIHATH MpeoOpa3oBaHusl rpapUKOB;

— ONUCBHIBATH 10 rpaduKy U 1o ¢opmyse MoBeeHNe U CBONCTBA (DyHKIIHIA;

— pemiath ypaBHEHHUS, CUCTEMbl YpaBHEHUW, HEpAaBEHCTBA, WCIIOJIb3Yys CBOMCTBa (QYHKUMN M UX
rpaduyecKue npecTaBIeHus;

MCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUUECKOH 1€ATE€IbHOCTU U TTOBCETHEBHOM
KU3HU JJIS:

— ONMCAaHMSI U UCCIIEIOBAHUS C MOMOIIBI0 PYHKIMHA peabHbIX 3aBUCUMOCTEH, MPEeCTaBIEHUs UX
rpaduuecKu; HHTEpIpEeTau rpaduKoB peasIbHbIX MPOLIECCOB;

— MPUOOPETEHNs MPAKTUYECKOTO OIbITA I€ATEIbHOCTH, MPEeALIECTBYIONIEN MpodeccnoHaIbHOM, B
OCHOBE KOTOPOH JIS)KUT JaHHBIN Y4eOHBIN MpeaMeET.

Hauana maTematuueckoro ananmsa

YMers:

— HaXOAUTb CyMMY O€CKOHEYHO yObIBAIOIIEH reOMETPHYECKON MTPOrPeCcCu;

— BBIYUCIATH TMPOU3BOJHBIE M INEPBOOOpa3HBbIC DJIEMEHTApHBIX (YHKIMN, MPUMEHSs IMpaBHiIa
BBIUMCIICHUS TPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIOJNIB3YS CIIPABOYHBIC MATEPUAIIbI;

— HccIenoBaTh GYHKIUU U CTPOUTH UX IPaUKHU C TOMOILBIO TPOU3BOIHOM;

— pelaTh 3a/1a4y ¢ IPUMEHEHUEM YPaBHEHMsI KacaTelIbHOU K rpaduKy (yHKIMH;

— pelaTh 3a/1a4M Ha HaX0X/IeHHe HauOOoJIbIIeT0 U HAUMEHBINETr0 3HaueHHsI (QYHKIIMH Ha OTPE3Ke;
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— BBIYUCIIATH IUIOLIAIb KPUBOJIMHEWMHON Tpanenuu;

WCIIONIb30BaTh MPHOOPETCHHBIE 3HAHUS HM YMEHUS B TMPAKTHYCCKOM JEATEILHOCTH U
IMOBCEAHEBHOM XKU3HU IJI:

— peleHus TeOMETPUUYECKUX, (PU3NUECKUX, IKOHOMHYCCKUX U APYTUX MPHUKIAJHBIX 3a7a4, B TOM
quclie 3a/a4 Ha HauOOJIbIIME W HAMMCHbBIINE 3HAYEHUS C MPUMEHEHHEM armapara MaTeMaTH4ecKOro
aHaIn3a;

— MPUOOPETEHUS MTPAKTUIECKOTO OMBITA JIEATEIBHOCTH, TPEIISCTBYIONICH MPOodEeCCHOHATBHOM, B
OCHOBE KOTOPOM JICXKUT JaHHBIA yUeOHBIN MpeIMeT.

VYpaBHEHUS U HEPABEHCTBA

VMmeTs:

— pemarh paluoHalbHBIC, MOKa3aTelbHbIE U JIOTApU(PMUUYCCKHUE YpaBHEHUS W HEPABEHCTBA,
HWppalMOHAIIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHHUS, UX CUCTEMBI;

— JIOKa3bIBaTh HECIIOKHBIC HEPABEHCTBA,

— pemarb TEKCTOBbIE 33Jaud C [OMOUIIbIO COCTaBJIEHUS YPaBHEHUW, W HEPABEHCTB,
UHTEPIPETHPYS PE3YJIbTAT C YUETOM OTpaHUUYCHUH YCIIOBUS 3a/1a4H;

— n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUI M HEPABEHCTB C
JBYMSI IEPEMEHHBIMU U UX CUCTEM.

— HaXOAUTh MPUOIKEHHBIC PEILICHUS] YPAaBHEHUI U UX CHCTEM, HCIIONb3Ysl rpauecKuii MEeTOI;

— pemath ypaBHEHUs, HEPABEHCTBA M CHUCTEMBI C NMPUMECHEHHEM TpadUUuecKUX IMPeACTaBICHUH,
CBOMCTB (DYHKIIMIA, TPOU3BOIHOM;

WCIIONB30BaTh MPHOOPETEHHBIE 3HAHUS M YMEHUS B TMPAKTHYECKOM JEATETbHOCTH U
IMOBCEAHEBHOM KU3HU IJIS:

— IIOCTPOCHUS U UCCIICIOBAHUS MPOCTEHIITNX MATEMATUUECKUX MOJICIICH;

— MPUOOpPETEHUs MPAKTUUECKOTO OMBITA JEATEIbHOCTH, MPEIIECTBYIONICH MpodecCHOHATbHOM, B
OCHOBE KOTOPOM JIEKUT JaHHBIN y4eOHBIN MpeIMeT.

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUN BEPOATHOCTEN

Ymers:

— pemaTh npocTeiie KOMOMHATOPHBIE 3a/lauld METOJIOM Tepedopa, a TakkKe ¢ MCII0JIb30BaHUEM
U3BECTHBIX (popmyi, TpeyroiabHuka [lackans; BoruucasaTh KodppunuenTsl 0MHOMa HploToHa o popmyie
U C UCIIONIb30BaHUEM TpeyroiabHuka [lackans;

— BBIYUCJIATH BEPOSITHOCTH COOBITUI Ha OCHOBE IOJICYETA YKCIIa UCXOA0B (IIpOoCcTeHiIne ciydan);

UCMOJb30BaTh MPUOOpPETEHHbIE 3HAHUS W YMEHHs B MPAKTUYECKOH JAESATEeIbHOCTH U
MTOBCETHEBHOM JKU3HU JUISL:

— aHaJM3a PeAJIbHBIX YMCIIOBBIX JAHHBIX, NMPEJICTABICHHBIX B BHUJE AMarpamm, rpadukoB; s
aHayM3a HHOpPMAaIIUK CTATUCTUYECKOTO XapaKTepa;

— nproOpeTeHus MPAaKTUUYECKOTO OMBITA AEITEIbHOCTH, MPEIIECTBYIONIEH NMPodhecCHOHAIBHOMN, B
OCHOBE KOTOPOM JIEKUT JaHHBIN y4eOHBIN MpeIMeT.

I'eomerpus

YMeTs:

— COOTHOCHUTDH TUIOCKHE T€OMETpUYECKUE (UTYPBI U TPEXMEPHBIE OOBEKTHl C UX OMHCAHUSIMH,
yepTeKaMH, H300paKeHUSIMH; pa3indaTh U aHAJIM3UPOBATh B3aUMHOE PacIOoXKeHHe PUryp;

— n300paxkaTh TeoMeTpudecKre GUTYpPHI U Tela, BHITOIHATh YEPTEX MO YCIOBUIO 33/1a4H;

— pelaTb recOMETpUYCCKUC 3aJadd, ONHUpadCh Ha HM3YUYCHHBIC CBOIICTBa IIAaHUMETPUICCKUX U
CTEepEOMETPUYECKMX (UTYp W  OTHOIIGHWH MEXAY HHMH, TpPUMEHsS anreOpauveckuii u
TPUTOHOMETPUYECKNH aIlapar;

— OPOBOAUTH JOKA3aTCIIbHBIC PACCYKACHUA MTPHU PCIICHUHN 3aaa4, JOKA3bIBATh OCHOBHBIC TCOPCMBI
Kypca;

— BBIYHMCIATH JIMHEHHbIE 3JIEMEHTHl M YIIbl B MPOCTPAHCTBEHHBIX KOH(PHUIypanusx, 00ObeMbl U
TIJIOIAIH TTOBEPXHOCTEH TPOCTPAHCTBEHHBIX TEJ M UX MPOCTEHIIIMX KOMOWHAITNN;



— INPUMEHATh KOOPAMHATHO—BEKTOPHBIM METOX I BBIYMCICHHUS OTHOILICHWM, PACCTOSHUU M

YTJIOB;

— CTPOUTH CEYECHHUSI MHOTOTPAHHUKOB M U300pakaTh CEUCHHUS TeJl BPAILICHUS:
NpUOOpEeTEeHHbIE 3HAHUS W YMEHUS B IPAKTHUECKOM JESATeNbHOCTH H
ITIOBCEIHEBHOM KU3HM JUIA:
— UCClIeZIoBaHUs (MOAETUPOBAHNS) HECIOXKHBIX MPAKTUYECKUX CUTYallUd Ha OCHOBE M3YYEHHBIX
(bopMy1 U CBOUCTB GUTYP;
— BBIYMCIICHUS JJIUH, IJIOU[aed U 00beMOB peajbHbIX OOBEKTOB MPU PEUICHUH MPAKTUYECKUX
3ajJa4, UCIOJIB3YsI IPH HEOOXOAMMOCTH CIIPABOYHHUKH U BEIYUCIUTEIBHBIC YCTPOUCTBA;
— MpUOOpPETEeHUs MPAKTUUECKOTO OMNbITA JEATEIILHOCTH, MPE/IIECTBYIOMICH NpodecCHOHANbHOM, B
OCHOBE KOTOPOH JIS)KHUT JaHHBIA y4eOHBIN MPEaAMET.
1.3.3 [Inanupyemsble pe3yJbTaThl OCBOCHHS yU4€OHOTO IIPEeIMETa:
Ocoboe 3HaueHue y4eOHBI MpeaMeT HMeeT MpH (OPMUPOBAHUM U PAa3BUTHHU OOIIMX W
npodeccCHOHANBHBIX KOMIIETSHIIUH.

HUCIIOJIB30BAThb

Koa n
HauMeHOBaHHeE
(popmupyembIx
KOMIIeTeHIU i

IInanupyemble pe3y/JbTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

Oomue

I[]/ICIIHHJII/IHaprIe

OK 01. Beibupats
CHOCOOBI pelIeHus
3a1a4
npodeccuoHaIbHON
JeSTEIbHOCTH
IPUMEHUTEIBHO K
Ppa3IUYHbIM
KOHTEKCTaM

— TOTOBHOCTh K TpPYAYy, OCO3HAHUE
[IEHHOCTH MacTepCTBa, TPY10JIto0ue;

— TOTOBHOCTD K aKTUBHOM
JIEITEILHOCTH  TEXHOJOTMYECKOH |
COLIMAIbHOU HaIIPaBJIECHHOCTH,
CIIOCOOHOCTH MHULIUAPOBATH,
IJIAHUPOBATh i CaMOCTOSTEILHO

BBITOJIHATH TAKYIO JESATEIBHOCTD;
— HHTEpeC K pas3IuuHbIM cdepam
npodeccuoHaIbHOMN J1eSTeTbHOCTH,

OsJaaagenue YHHUBeEPCAJIbHbIMHU
y4eOHBbIMHU MO3HABATEJbLHBIMH
JAeHCTBUSAIMU:

a) 6a30BBIC JJIOTUYECKHE ICHCTBUS:

— CaMOCTOSITENIbHO (OPMYIHPOBATh U
aKTyaJIu3MpoBaTh npobuemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

—  YCTaHaBIMBATh  CYLIECTBEHHBIN
OpU3HAK  WIM  OCHOBaHMUS  JJIs
CpaBHEHU, KJ1accupuKaluu "
00001IeHHS;

— OMNpeAensaTh LeIu JAeATeIbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTYOKEHUS;

—  BBIABIATH  3aKOHOMEPHOCTH  H
NPOTHBOPEYHsSI B  PacCMaTPHBAEMBIX
SBJICHUSAX;

- BHOCUTH KOPPEKTHUBEBI B
ACATCIIBHOCTD, OLICHUBATh
COOTBETCTBHEC PE3YIBTATOB OCJIsIM,
OLICHUBATh PUCKU HOCHGI[CTBI/Iﬁ
JACATCIIBHOCTH,

— Pa3BUBATb KPCATUBHOC MBIIJICHUC

—BJIaJIETh METOJAMHU JOKa3aTEeNIbCTB,
aJITOPUTMaMHM PELICHUs 3a]]a4; yMEHHUE
(bopMyIHpOBATH OIPEEICHUS, AKCHOMBI
U TEOPEMBI, IPUMEHATH UX, IPOBOAUTH
JIOKa3aTeIbHBIC PACCYKICHHS B XOIC
peleHus 3a1a4;

— YMETh OTIEPUPOBATH MOHATUSIMHU:
CTETIeHb YnCIIa, JJorapuM 4ucia;
YMEHUE BBITIOJIHSATH BEIYMCIICHHUE
3HAa4eHUH U MpeoOpa30BaHus BhIpAKEHHUH
CO CTENEeHSIMU U JIoraprupmami,
npeoOpa3oBaHus IPOOHO—pAIIHOHAIBHBIX
BBIPAKECHMI;

— YMETb ONEPUPOBATh MOHATUSIMHU:
panroHaIbHbIE, HPPAIlIOHAIEHEIE,
noKa3aTeJbHbIEe, CTETICHHBIE,
JorapupmMHuUecKue,
TPUTOHOMETPHUYECKHIE YPAaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

— YMETh OTIEPUPOBATH MOHATUSIMHU:
(byHKLUS, HETIpepbhIBHAS (PYHKIUS,
MPOM3BOHAS, TIEPBOOOPA3HAS,
OTIpeIeIeHHBI UHTErpall; yMETh
HaXOJUTh MPOU3BOIHBIE AIIEMEHTAPHBIX
(byHKINH, UCTIONB3YSI CIPABOYHBIE
MaTepHalIbl; UCCIENOBATh B IPOCTEUIIINX
ciydasx (QyHKIIMM Ha MOHOTOHHOCTB,
HAXOJUTh HANOOJBIINE U HANMEHBIIINE
3Ha4YeHUs1 GYHKUUH; CTPOUTH rpaduKu
MHOT'OWIEHOB C MCII0JIb30BaHUEM
anrapara MaTeMaTHYecKOro aHau3a;
HIPUMEHSATH IPOU3BOAHYIO IPU PEIICHUU
3aJ]a4y Ha JBM)KEHUE; peliaTh MPaKTHKO—

6




IIPU PELICHUH KU3HEHHBIX MTPO0IeM

0) 6azoBbIe HUCCIIEIOBATEILCKIE
JICUCTBUS:
—  BIIQAETh  HaBBIKAMH  y4eOHO—

UCCIIENOBATEIIBCKOM M IIPOEKTHOM
JeSITeIbHOCTH, HABBIKAMH pa3pelIeHus
npo0Jem;

— BBIABJIATH NPUYMHHO—CIIEICTBEHHBIE
CBA3M M aKTyaJu3UpoBaTh 3ajJauy,
BBIJIBUT'aTh THUIIOTE3y €€ pelIeHus,
HaxoauThb ApPTYMCHTBI JJIsA
JI0Ka3aTelbCTBa CBOMX YTBEP)KICHMIH,
3a7aBaTh IapaMeTpbl U KPUTEPUHU
peLeHus;

— AQHAJIM3UPOBATH IMOJYYCHHBIC B XO/€
peLeHus 3aJjauu pe3yibTaThl,
KPUTHYCCKU OLICHUBAThb nux
JIOCTOBEPHOCTb, IIPOTHO3UPOBATh
HN3MCHCHHUC B HOBLIX YCIIOBHUAX;

—yMeTb  NEPEeHOCUTb  3HAaHUSI B
[IO3HABATEIILHYID U I[PAKTUYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

— yMETb HHTETPUPOBATHL 3HAHUA U3
pa3HbIX IPEIMETHBIX 00JIACTEH;

— BBIABUI'aTb HOBBLIC WJCH, NPCJIaratb
OpUTMHAJIbHBIE TIOAXOABl W PpELICHMS,

CIIOCOOHOCTH, HMX HWCIOJB30BAaHHUA B
O3HaBaTeJILHON "u COIIMaJIbHON
MIpaKTUKE

OpPUEHTHPOBAaHHBIE 33/1a41 Ha
HauOOJIbIINE U HAUMEHbIINE 3HAYCHHUS,
Ha HaXO0XJIEHUE IyTH, CKOPOCTH U
YCKOPEHHS;

— YMETh ONEPUPOBATH MOHATUSIMHU:
pannoHanbHas QyHKIMS, IOKa3aTelbHas
¢byHKuus, creneHHas QyHKIHA,
norapudmudeckas GyHKIHS,
TPUTOHOMETPHUYECKUE (DYHKIHH,
oOpaTtHble QyHKIIUU; YMEHHUE CTPOUTH
rpaduKy U3y4eHHBIX (PYHKINH,
UCIOJIb30BaTh Tpa(UKH IPU U3y4EHUH
IIPOLIECCOB U 3aBUCUMOCTEH, IIPH
peLIeHUH 3aj1a4 U3 IPYTUX Y4eOHbIX
NPEIMETOB H 33]a4 U3 PEAbHOM KU3HH;
BbIpa)XaTh (OPMYJIaMHU 3aBUCUMOCTHU
MEX/y BEIUYHMHAMU;

— YMETb pelaTbh TeKCTOBbIE 3a/1a4n
pa3HBIX TUIOB (B TOM YHCIIE HA
IPOLIEHTHI, JOJIU U YaCTH, Ha JABHIKEHHE,
paboTy, CTOUMOCTb TOBAapOB U yCIYT,
HAJIOTH, 3a/1a41 U3 00JIACTH yIpaBJICHUS
JMYHBIMU M CEMEHHBIMH (PMHAHCAMHN ),
COCTaBJIATh BBIPAKEHUS, ypaBHEHHUS,
HEPaBEHCTBA U X CHCTEMBI 110 YCIOBHUIO
3aJlauu, UCCIIEI0BATh MOIYYEHHOE
pelIeHNe U OIEHUBATh
MPaBJON0I00HOCTh PE3YJIbTATOB;

— YMETh OTIEPUPOBATH MOHATUSIMHU:
cpeaHee apupMeTHYECKOe, MEIaHa,
HanOoJIbIIIee M HANMEHBIIIEE 3HAYCHUS,
pasmax, TUcrepcHsi, CTaHIapTHOE
OTKJIOHEHHUE YMCIIOBOTO Ha0Opa; yMeTh
U3BJIEKaTh, UHTEPIPETUPOBATH
UH(POPMAIINIO, TIPEACTABICHHYIO B
TabIMIax, HA IarpaMMax, rpapukax,
OTpaXkarollyr0 CBOMCTBA peaIbHBIX
MPOIIECCOB U SIBJICHUH; MPE/ICTABIISATh
MH(POPMAIIHIO C TIOMOIIBIO TaOIUII U
JarpaMM; Ucciae1oBaTh CTaTUCTHUECKUE
JTAaHHBIE, B TOM YHUCIIE C TPUMEHEHUEM
rpaMuecKux METOJOB U 3JIEKTPOHHBIX
CPEJICTB;

— YMETb ONEPUPOBATH MOHATUSIMHU:
CIIy4aifHbIN OIBIT U CIIy4aiiHOE COOBITHE,
BEPOSTHOCTH CITYy4aifHOTO COOBITHS;
YMEHHUE BBIYHCIISTH BEPOSTHOCTH C
UCITIOJIb30BaHUEM I'paUUEeCKUX METOJIOB;
IPUMEHATH (HOPMYJIBI CII0KEHUS U
YMHOKEHHS BEPOATHOCTEH,
KOMOWHATOpHBIC (HAKTHI U (POPMYIIBI TIPH
pELICHUH 33]1a4; OLIEHUBATh BEPOSITHOCTH




peanbHBIX COOBITHI; 3HAKOMCTBO CO
CilydaliHbIMU BEJIMYMHAMM; YMEHUE
MPUBOANUTH TIPUMEPHI IPOSIBICHUS 3aKOHA
OOJIBLINX YUCEIl B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSX

— YMETb ONEpUPOBATh NOHATUSIMMU:
TOYKa, MpsiMasi, IIOCKOCTb,
IIPOCTPAHCTBO, IBYI'PAaHHBIN YIoJI,
CKPELIMBAIOIIUECS MPSIMBIE,
HapajyIeNIbHOCTb U NMEPIEHAUKYISIPHOCTh
IIPSAMBIX U IJIOCKOCTEH, YIOJl MEXAY
HPSMBIMHU, YTOJI MEXy IPSIMOI U
TUIOCKOCTBIO, YTOJI MEXTY TUIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 INIOCKOCTH,
paccTosiHuEe MEXIY MPSMBIMH,
paccTosiHuEe MEXAY IIIOCKOCTIMM;
YMEHHUE HCIIOJIB30BaTh MPH PELIICHUN
3ajJ]a4 U3y4eHHbIE (DAKThl U TEOPEMBI
IUTAHUMETPHUH;, YMEHUE OLICHUBATD
pa3mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA;
— YMETh OTIEPUPOBATH MOHATUSIMHU:
MHOT'OI'PaHHHK, CEYEHUE
MHOTOTpaHHUKA, Ky0, MapasuiesieuIe]I,
npu3Ma, nupamuja, purypa u
MOBEPXHOCTh BPAIICHUS, IAIHHID,
KOHYC, 1ap, chepa, ceueHust purypol
BPAICHHS, TUIOCKOCTh, KaCaIOIIasICsl
cdepsl, IMHAPA, KOHYCA, IIJI0IIA1b
MOBEPXHOCTH TTUPAMHU/IBI, TIPU3MBI,
KOHYca, HWINHAPA, MJI0AIs cephl,
00BeM Ky0a, IpSIMOYTOJIbHOTO
napaiesnenunena, MupaMuibl, IPU3MBI,
IIMHIpa, KOHYCa, [1apa; yMEeHHe
n300pakaTb MHOTOTPAHHUKH U
MOBEPXHOCTH BPAIICHUS, X CEYCHUS OT
PYKH, C TOMOIIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB;
YMEHHUE pacro3HaBaTh CHMMETPUIO B
MPOCTPAHCTBE; YMEHHE PAaclio3HABATh
NPaBUJIbHBIE MHOTOTPAHHUKH;

— YMETh OTIEPUPOBATH MOHATUSIMH:
JBH)KEHUE B IPOCTPAHCTBE, MOJO00HBIE
(GUTypHI B IPOCTPAHCTBE; MCIIOIB30BATh
OTHOILIEHHE TUIOIIAIeH MOBEPXHOCTEH U
00BeMOB MOAOOHBIX GUTYP MIPU PELICHUN
3ajay;

— YMETh BBIYUCIATH TEOMETPHUECKHUE
BEJIMYMHBI (JUIMHA, YTOJI, IJIOUIa]b,
00beM, TJI0MIAIb TTOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYITBI U
METO/BbI;

— YMETh ONEPUPOBATH MOHATUSIMHU:




IPSIMOYTOJIbHAs CUCTEMA KOOPINHAT,
KOOP/IMHATBI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJISIPHOE IIPOU3BEJICHUE, YOI
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
IIPOU3BE/ICHNE BEKTOPA HA YNCIIO;
HaXOJUTh C TOMOILBIO N3yYEHHbIX
(bopMysT KOOpAMHATHI CEPEANHBI OTPE3Ka,
paccTosiHUEe MEXAY IByMs TOUKaMU;

— YMETbh BBIOMPATh MOIXOASIIHHA
U3y4EHHBIN METOJI /IJIs peIIeHUs 3a/1auH,
pacrio3HaBaTh MaTeMaTHYECKUe (aKThl U
MaTeMaTHYeCKUE MOJIEIN B IPUPOJIHBIX U
0OIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE;
yYMEHUE NPUBOIUTH IPUMEPbI
MaTE€MaTHYECKUX OTKPBITHM POCCUICKON
1 MHUPOBOM MaTeMaTH4E€CKON HayKH.

— YMETb ONEepUPOBATH NOHIATUIMMU:
olpeielieHue, akcuoMa, Teopema,
CJIEICTBHUE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeabCTBO, PABHOCHIIbHBIE
(bopMyTHpOBKH; yMEHHE (POPMYIUPOBATH
00paTHOE U MPOTUBOIOJIOXKHOE
YTBEPKACHHUE, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, UCTIOJIB30BaTh METO]]
MaTeMaTHU4eCKON MHAYKIUHU; TPOBOAUTH
JIOKa3aTeNbHbIE PACCYKICHUS NIPU
pEeIIeHnH 3a71a4, OLIEHUBATh JOTMUECKYIO
IIPaBUWJIBHOCTb PacCyXACHU;

— YMETb ONEepUpPOBATH NOHATUSIMHU:
MHO’K€ECTBO, ITIOJIMHOKECTBO, OIIEpPaALNH
HaJ MHOXXECTBAMU; YMEHHUE
HCII0JIb30BaTh TEOPETUKO—
MHO>KE€CTBEHHBIN anmnapar JJis OIMUCAHUS
pEAIbHBIX MTPOLIECCOB U SIBJICHUH IpU
peIlIeHnN 3a7a4, B TOM YHCIIe U3 APYTUX
y4eOHBIX IPEMETOB;

— YMETb ONEepUPOBATH MOHITUSIMHU: T'pad,
CBSI3HBIN rpad, n1epeBo, UK, Tpad Ha
IJIOCKOCTH; YMEHUE 3a7aBaTh U
OIUCHIBATH Tpadbl pa3TMUYHBIMU
crocob6aMu; UCIONIb30BaTh rpadbl Npu
pEILIEHNN 3a/]ad4;

— yMeTb CBOOOJHO OTIEPUPOBAThH
MOHATHUSIMU: COUYETAHUE, IEPECTAHOBKA,
YHUCJIO COYETAHUMN, YUCIIO EPECTAaHOBOK;
6unom HeloTOHA; yMeHHNE MPUMEHSATh
KOMOMHATOPHBIE (PaKThl U PACCYKICHUS
JUIsl pELlIeHNUs 3a/1a4;

—yMETh OIIEPUPOBATh MOHITHAMU:
HaTypaJIbHOE YUCIIO, 1IEJI0E YUCIIO,
OCTaTOK [0 MOJYJII0, pAallMOHAJIHOE

4K CJI0, UPPALMOHAJIEHOE YHCJIO,




MHOYECTBA HaTypalbHbIX, IIEIBIX,
paLMOHAIIBHBIX, AEHCTBUTEIbHBIX YHCEI;
YMEHHUE MCIIONIb30BaTh MPU3HAKH
IeIMMOCTH, HAaNMEHBIIUNA 0OLIHI
JIeTIUTENb 1 HauMeHbllee o011ee
KpaTHoe, aroput™ EBkinnia npu
peLIeHUH 3aJ1a4; 3HAKOMCTBO C
PasIMYHBIMU [TO3ULIMOHHBIMH CUCTEMaMHU
CUHCIICHUS;

— YMeTb CBOOO/IHO OIIEpUPOBAThH
MOHATUSIMH: CTETICHD C LIETBIM
1oka3areseM, KOpeHb HaTypajlbHON
CTETICHH, CTENECHb C PAllHOHATILHBIM
roKa3areseM, CTENeHb C
JIEHCTBUTEIILHBIM (BEIIECTBEHHBIM)
rokasaresem, Jorapudm dyucia, CHHYC,
KOCHHYC U TaHT'€HC IPOU3BOJILHOTO
qucia;

— YMETh OTIEPUPOBATH MOHATUSIMHU:
TOKIECTBO, TOXKAECTBEHHOE
npeoOpas3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPaBHEHUN U
HEPaBEHCTB, PABHOCUIIBHOCTD
YpaBHEHMI, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, HPPAIlOHAIEHEIE,
noKa3aTeJbHbIEe, CTETICHHBIE,
Jorapudmuueckue,
TPUTOHOMETPUUYECKUE YPAaBHEHMUS,
HEPaBEHCTBA U CHCTEMBbI; YMEHHE pPeniaTh
YpaBHEHMsI, HEPABEHCTBA U CHCTEMBI C
MIOMOIIBIO PA3IMYHBIX TIPUEMOB; PEIIaTh
YpaBHEHMsI, HEPABEHCTBA U CHCTEMBI C
napamMeTpoM; IPUMEHSTh ypaBHEHHUS,
HEpPaBEHCTBA, X CHCTEMBI JJISl pEIIeHUS
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3
pa3nuYHbIX 001acTell HayKH U pealbHOM
KH3HH;

—yMeTh CBOOOJHO ONEPUPOBAThH
HNOHATUSIMU: Tpa@UK GYHKIMH, 0OpaTHAast
GbyHKIMSA, KOMIIO3UIUSA (QYHKINH,
THeWHas QYHKIUS, KBa{paTUIHAS
¢byHKLuMs, cTeneHHass QYHKIUS C LeTbIM
nokasareseM, TPUTOHOMETPHUIECKHE
¢byHkunu, oOpaTHbIE
TPUTOHOMETPHUYECKUE (DYHKITHH,
nokasaresbHas U JlorapupmMuueckas
(GyHKIIUN; YMEHUE CTPOUTH rpapuKu
(byHKUIUH, BRIIOIHATH IPe0Opa30BaHMs
rpadukoB QyHKITHIL;

YMEHHUE UCIIONB30BaTh rpauKu
(GyHKUUH 1715 U3y4EHUS POLIECCOB U
3aBUCUMOCTEH MPH PEIICHUH 3aa4 U3
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JpYrux y4eOHbIX IPEIMETOB U U3
peanbHOM JKHU3HHU; BBIpakaTh (popMyaMu
3aBHCUMOCTH MEX/y BETUUYNHAMH;
yMEHHE CBOOOJHO ONEpUpPOBATh
MOHATUSMH: YETHOCTb (DYHKIIUH,
HNEPUOIMYHOCTb (DYHKIINH,
OTrPaHUYEHHOCTH (PYHKIINH,
MOHOTOHHOCTb (DYHKIMH, SIKCTPEMYM
¢byHKuMM, HanOobIIIee U HAMMEHbBIIIee
3Ha4YeHUs QYHKLUU HA IPOMEKYTKE;
YMEHHUE MPOBOANUTH UCCIIEIOBAaHHE
byHKINH,

YMEHHUE HCII0JIb30BaTh CBOICTBA U
rpaduky QYHKIMIA U1 pelieHus
ypaBHEHHIA, HEPAaBEHCTB U 337134 C
napameTpamu; H300paxxaTh Ha
KOOPJMHATHOH MJIOCKOCTH MHOKECTBA
pelLeHui ypaBHEHUH, HEPABEHCTB U UX
CHCTEM;

— YMeTb CBOOO/IHO ONIEpUPOBATh
MOHATHUSAMH: MTOCIIEIOBATEIBHOCTD,
apugmeTHyecKas porpeccus,
reOMETPHUYECKasl MPOTPECCHS,
OEeCKOHEYHO yObIBaroIIast
reoMeTpPHUECKas IPOTPECCHs]; YMEHHE
3aJjaBaTh MOCJIE0BATEIBHOCTH, B TOM
YHCIIEe C TIOMOIIBIO PEKYPPEHTHBIX
bopmyu;

— YMETh OTIEPUPOBATH MOHATHUSIMU:
HENPEePbIBHOCTD (PYHKIMH, aCUMIITOTHI
rpadvka QpyHKUINH, TIEpBas U BTOpas
NPOU3BO/IHAS (PYHKIIUH, TEOMETPHUECKUI
1 GU3NYECKUN CMBICI POU3BOIHOM,
nepBooOpasHas, OnpeaeIeHHbIH
WHTETpajl; yMEHUE HAXOIUTh aCUMITTOTHI
rpaduka QyHKIUN; YMEHUE BBIYUCIAT
MIPOM3BOJIHBIC CYMMBI, IIPOU3BEICHHS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIIUH,
HAXO/UTh YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIUY;

YMEHHUE HCIOJB30BaTh MPOU3BOIHYIO JUIS
uccie0BaHus QyHKIMMA, 715
HAXOXKJICHHUS HAMITY4IIIero perIeHus B
MPUKIIAJHBIX, B TOM YHCJIE COLUATbHO—
HYKOHOMHYECKUX U (PH3MUECKUX 3a7adax,
JUISL OTIpEIeNIEHUs] CKOPOCTH U
YCKOPEHUST; HAaXO/IUTh TUIOMIA U H
00BeMbI (PUTYp ¢ TOMOIIBIO HHTETPAa;
IPUBOAUTH IIPUMEPBl MATEMAaTUYECKOTO
MOJICJIIMPOBAHUS C TIOMOIIBIO
nuddepeHIMaTbHBIX YPaBHCHH,

— YMETh ONEPUPOBATH MOHATUSIMHU:

11




KOMIUIEKCHOE YHCIIO, COTIPSKEHHBIC
KOMILICKCHBIC YMCIIa, MOAYJb U
apryMeHT KOMILIEKCHOTO 4ncia, popma
3aITUCH KOMIUIEKCHBIX YUCEI
(reomeTpudecKas, TPUTOHOMETPHYECKAs
U anreOpanyeckas); yMeTb IPOU3BOIUTh
apudmeTnyeckue IeUCTBUS C
KOMILICKCHBIMHU YHCJIAMU; TIPUBOTUTH
MIPUMEPHI UCITOJIb30BAHUS KOMIUIEKCHBIX
YHCET;

— yMeTbh CBOOOIHO OIIEPUPOBATH

HOHATUSIMU: CpellHee apu(mMeTHIecKoe,
MeauaHa, HanOoJIbIIee U HAaUMCHBIIICE
3HAYEHUS, pa3Max, JUCIEPCHUs,
CTaH/IapTHOE OTKJIOHEHHE JIsl OUCAHUS
YKCJIOBBIX IaHHBIX; YMEHHUE UCCIIE0BATh
CTaTHUCTUYECKHUE JIAHHBIE, B TOM YHUCIIE C
IPUMEHEHHEM TpapHUUeCKUX METOA0B U
AIIEKTPOHHBIX CPEJICTB; rpaduuecku
UCCIIEI0BaTh COBMECTHBIE HAOIIOIEHUS C
MIOMOMUIBIO AHarpaMM pacceuBaHUs U
JMHENHON perpeccuu;

— YMETh HaXOAUTh BEPOSITHOCTH COOBITHIA
C MCII0JIb30BaHUEM I'papHUECKUX
METOJIOB; IPUMEHSATH JJIsl PEeLIeHUs 3a7a4
(bOpMyIIbI CIIOKEHHUS U YMHOXKEHUS
BEPOATHOCTEH, (hOpMYITy TIOJTHOM
BEPOSATHOCTH, popmyiny bepnymu,
KOMOMHATOpHbIE PaKThl U (POPMYJIBI;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX
cOOBITHI{; yMEHHE ONIEpUPOBAThH
MOHATHUSMM: CllydaiiHas BEJINYUHA,
pacrpeeneHne BEpOSITHOCTEN,
MaTEMaTHYECKOE OXKUAAHNE, AUCTIEPCUS
Y CTaHJAPTHOE OTKJIOHEHUE CIy4alHOU
BEJIMYMHBI, QYHKIMM pacipeaesieH s 1
IUIOTHOCTH PAaBHOMEPHOTO,
MI0KAa3aTeIbHOI0 U HOPMAJIbHOTO
pacrpeziefieHui; yMeHre UCTI0JIb30BaTh
CBOICTBA U3yUYEHHBIX PAaCIPECICHNUN
JUTS peIIeHUs 3a/1a4; 3HAKOMCTBO C
MOHATUSMH: 3aKOH OOJIBIIMX YHUCEl,
METO/]Ibl BHIOOPOYHBIX HCCIEA0BAHUML;
YMEHME IPUBOJNUTH IPUMEPBI
MPOSIBJIEHUS 3aKOHA OOJIBIINX YUCEI B
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;
— yMeTb CBOOOJHO OTIEPUPOBATH
MOHATHUSIMM: TOYKA, IIPsIMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Ty, MJIOCKUU
yroJj, IBYTPAaHHBINA YTOJI, TPEXTPAHHBII
yTOJI, IEPECEKAIOIINECS, TapAJUICIbHBIEC U
CKpEIIMBAIOIINECS IPSIMBIE,

12




NapajieIbHOCTh U MEPIEHANKYISIPHOCTh
HPSMBIX U IIJIOCKOCTEH, YTOJI MEXIY
HPSAMBIMH, YTOJI MEXy IPSIMOH 1
IUIOCKOCTBIO, YTOJI MEX/Y IIOCKOCTSIMU;
YMEHHUE MCIIONIB30BaTh MPU PELICHUN
3aJja4 U3y4eHHbIE (DAKThl U TEOPEMBI
IUTAHUMETPHUH;, YMEHUE OLICHUBATD
pasmepbl 00BEKTOB B OKpPY’KaroIIeM
MHUpE; YMEHHUE ONepUPOBATH MOHATUSIMHU:
MHOTI'OI'PaHHHK, CEYEHUE
MHOT'OT'paHHHKA, IPABUIbHBIH
MHOI'OI'paHHHUK, [TPU3Ma, TUpaMH/a,
¢durypa v moBepXHOCTb BPALICHHUS,
LWINHAP, KOHYC, Wap, cdepa, pa3BepTka
MOBEPXHOCTH, CEYCHHUSI KOHYCa U
LWIMHApPA, NapajyiesIbHbIe OCH WU
OCHOBAHHIO, CEUEHHE I1apa, MIOCKOCTb,
Kacaroasicsi cepsl, UIUHPA, KOHYCa;
YMEHHUE CTPOUTH CEUCHHE
MHOI'OI'paHHMKa, H300paXkaTh
MHOTOTPaHHHUKH, (PUTYPBI ¥ IOBEPXHOCTH
BpALLEHUS, X CEUEHHsI, B TOM YHUCIIE C
MOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yMEHUE NPUMEHATh CBONCTBA
reOMEeTpUUYECKUX PUryp,
CaMOCTOSITENILHO (hOPMYITUPOBATh
omnpezieNieHus: u3ydyaeMbIxX Guryp,
BBIJIBUT'ATh TUIIOTE3bI O CBOMCTBAX U
MPU3HAKAX TEOMETPUIECKHUX QHUTYD,
000CHOBBIBATh MJIM OIPOBEPIaTh UX;
YMEHHUE MPOBOANTH KIacCU(UKAITIIO
¢buryp no pa3nTuUHbIM IPU3HAKAM,
BBITTOJIHATH HEOOXOIMBIE
JIOTIOJTHUTEIbHBIE TIOCTPOEHUS;

— yMeTb CBOOO/IHO OTIEPUPOBATh
HNOHATUSMHU: IIJI0IIAb PUTYPBI, 00beM
¢burypsl, BeIMYMHA YIJIa, PACCTOSHUE OT
TOYKH J0 TIIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXKITY
IUIOCKOCTSIMHU, IIJI0IAb chepsl,
TUTOIIAb TOBEPXHOCTH THPAMHUIBL,
NPU3MBI, KOHYCa, HWIMHAPA, 00BEM Ky0a,
MPSIMOYTOJIBHOTO TTapajuIesenuIe/ia,
MUPaMU/IbI, IPU3MBI, HWIINHAPA, KOHYCA,
1apa; yMeHHEe HaXOIUTh OTHOIIICHHUE
00BeMOB MOJ00HBIX (HUTYD;

— yMeTb CBOOOJHO OTIEPUPOBATH
MOHATUSIMH: IBU)KEHUE, TTApajIeIbHbIHI
NEPEHOC, CHMMETPUS Ha IJIOCKOCTHU U B
IIPOCTPAHCTBE, IOBOPOT,
npeoOpa3zoBaHue MOA00Us, TOAOOHBIE
(buUrypsl; yMeHue pacro3HaBaTh paBHbIE
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U oA00HbIe (PUTYPBI, B TOM YHCIIE B
MPUPOJIE, UCKYCCTBE, ApXUTEKTYPE;
YMEHME UCII0JIb30BATh FEOMETPUUECKUE
OTHOUICHHUSI, HAXOAUTh FEOMETPUUECKUE
BEJIMYUHBI (JUIMHA, YTOJ, MUIOIA/lb,
00bEM) ITPHU PEIICHUHN 3a/1a4 U3 IPYTUX
y4€OHBIX IIPEIMETOB U U3 PEATILHOM
KU3HU;

— YMETb CBOOO/IHO ONIEpUPOBATH
MOHATUSIMU: MIPSMOYTOJIbHAS CUCTEMA
KOOpJMHAT, BEKTOP, KOOPAUHATHI TOUKH,
KOOpPJMHATHl BEKTOPa, CyMMa BEKTOPOB,
IIPOU3BE/ICHNE BEKTOPA Ha YUCIIO,
pas3JoKeHue BEeKTopa Mo 6a3ucy,
CKaJISIpHOE MPOU3BEICHUE, BEKTOPHOE
MIPOU3BE/ICHUE, YTOJ MEKy BEKTOPAMH;
YMEHHE UCII0JIb30BATh BEKTOPHBIN U
KOOPJMHATHBIN METOJ JIJIsl pEIICHUS
reOMEeTPUYECKUX 33/1a4 U 3a/1a4 Ipyrux
y4eOHBIX IPEIMETOB; ONIEPUPOBATH
HNOHATUSIMM: MaTpuLa 2x2 u 3x3,
OTpeeNIUTeNb MATPUIIBL,
reOMETPUYECKUIN CMBICI ONPENETUTENS;
— YMETh MOJICTHUPOBATh pealbHbIC
CUTYalll!U Ha SI3bIKE MaTeMaTUKH;
COCTaBJIATh BBIPAKEHUsI, ypaBHEHHUS,
HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO
3aJla4M, UCCIIE0BATh IOCTPOCHHBIE
MO/JIEJIM C UCIIOJIb30BAHKEM armapara
anreOpbl, UHTEPIPETUPOBATD
MIOJIyYEHHBIN Pe3yJbTaT; CTPOUTD
MaTEMaTHYECKUE MOJIENH C TOMOLIBIO
reOMEeTPUYECKUX MOHATUHN U BEJINYHH,
pelaTh CBSA3aHHbIE C HUMHU
MIPaKTUYECKHE 3a/1a4M; COCTABIIATh
BEPOATHOCTHYIO MOJIETb U
MHTEPIPETUPOBATH MOTYUEHHBIN
pe3ysbTarT; pelaTh NpUKiIaJHble 331a4H
CpelICTBAMU MaTeMaTUYECKOT0 aHalln3a,
B TOM YHCJIE COLIMATIbHO—
YKOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa;

— yMEeHUE BbIOUpaTh MOAXOASIINN METO
JUIS peLIeHUs 3ajaui; TOHUMaHue
3HAYUMOCTU MaTEeMAaTUKH B U3yYEHHUH
MPUPOJIHBIX U OOIECTBEHHBIX MPOLIECCOB
U SIBJICHUI; YMEHUE PaclO3HaBATh
MPOSIBJIICHUE 3aKOHOB MaTEMaTHUKH B
HCKYCCTBE, YMEHHE MPUBOJAUTH TPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON
Y MHUPOBOM MaTEMAaTHYECKON HAYKH

OK 02.

B

o0JacTH

HEHHOCTHU

HAY4YHOI0

— YMCTb ONnCprupoOBaAThH INOHATUAMU:
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Hcnonb3oBath
COBPEMEHHBIC
Cpe/CTBa IOUCKA,
aHanmm3a u
UHTEPIpETANN
uHpOpMaLnH, U
UH(POPMAIMOHHBIC
TEXHOJIOTUH TSI
BBITTOJIHEHUS 32144
npohecCHOHABLHOM
JeSITeTbHOCTH

MO3HAHMSA:
—C(OPMUPOBAHHOCTh MHUPOBO33pPEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HAayKHU u
00IIIECTBEHHO! MPAKTHKH, OCHOBAHHOT'O
Ha JTaJore KYJIBTYP,

CIOCOOCTBYIOLIETO OCO3HAHMUIO CBOET0
MECTa B IIOJIMKYJIbTYPHOM MUDE;

— COBEpILICHCTBOBAHME S3BIKOBOM U
YUTATEIbCKON KYyJIbTYphl KaK CpeICTBa
B3aMMOJCHCTBUS MEXIy JIIOABMH H
MIO3HAHUS MUPA;

— OCO3HaHHME IICHHOCTH HAy4YHOW
JACATCIIbHOCTH, T'OTOBHOCTB
OCYIIECTBIIATh HPOEKTHYIO u
UCCIIE/I0BATEIbCKYIO JIeSITEIIbHOCTh
WHIMBHIyaJIHO U B TPYIIIE.
Osiaanenune YHHUBEpPCAJbHbIMHU
y4eOHBIMH NMO3HABaTEJILHBIMU
JelCTBUSIMU:

B) pabota ¢ napopmarmei:

— BJageTh HaBBIKAMU  MOJYYCHHS

UHPOpPMALUM U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATD

MOMCK, aHalIM3, CUCTEeMaTH3alUI0 U
MHTEPIIPETALNIO uHpopMaun
Ppa3IUYHbIX BUJIOB u bopm
IIPEJICTaBIICHHUS],

— Cco3lIaBaTh TEKCTBI B Pa3IMYHBIX
dopmarax ¢ yuyeTOM  Ha3HAuYEHUS
UHPOPMALIMK W TENIEBOW ayJUTOpPHUH,
BbIOUpast ONTUMAJIbHYIO bopmy
NPEICTAaBIICHNS U BU3yaTH3alUH;

- OLIEHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD nHpOpMaIuy, ee
COOTBETCTBUE IMPABOBBIM U MOpPaJIbHO—
STHYECKUM HOpMaM;

- UCIIOJIb30BATh cpenacTBa
MH(}OPMaILlMOHHBIX u
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTHH B
pelIeHuH KOTHUTHUBHBIX,
KOMMYHUKaTHBHBIX "
OpraHU3alUOHHBIX 3aj1a4 c
coOJII0ICHHEM TpeGoBaHUI
SPrOHOMHKH, TEXHHKH O0€30MacHOCTH,
TUTUEHBI, pecypcocOepexenus,

IMPaBOBBIX MW OJOTHYCCKHUX HOPM, HOPM
UH(POPMALIMOHHON 0€30MaCHOCTH;
— BJIQ/ICTh HAaBBIKAMHU PACIIO3HABAHUS H

3alLUTHI uHpOpMaIuy,
nH(pOpMaITMOHHOM 0€30macHOCTH
JUYHOCTH

paroHaigbHasi (YHKIMS, MMOKa3aTelbHas

byHKuus, CTEIEHHAs byHKLus,
norapupmMudeckas byHKIHS,
TPUTOHOMETPHUUYECKHE byHKIUY,
oOpaTHble (QYHKIIMU;, YMEHHE CTPOHUTH
rpapuKu W3Y4YEHHBIX byHKUIHH,

UCMOJb30BaTh TI'paUKU MPU H3Y4YEHHH
IIPOLIECCOB M 3aBUCUMOCTEH, IIpH
pelIeHUH 3ajad M3 JPYIuX Y4eOHbIX
IIPEAMETOB U 337a4 U3 PeajbHOMN JKU3HU;

BbIpaXaTh  (OpMyJaMH  3aBUCUMOCTH
MCKAY BCINYHNHAMU,

— yYMETb ONEpUPOBATH  MOHATUSAMHU:
TOXJIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, YPaBHEHHUE,
HEPaBEHCTBO, CHUCTEMa YPaBHEHUU H
HEPABEHCTB, PaBHOCHUIIBHOCTD
YpaBHEHUH, HEPABEHCTB M  CHUCTEM,
panroOHAaJIbHEIE, HppalrOHAIIbHBIE,
IIOKa3aTelbHbIE, CTEIICHHBIE,
JorapupMHIECKue,

TPUTOHOMETPUUECKHE YPaBHEHUS,

HEPaBEHCTBA U CHUCTEMBI; YMETh pelaTh
YpaBHEHHsI, HEPABCHCTBA M CHCTEMBI C
MOMOIIBIO PA3IMYHBIX MPHEMOB; PelIaTh
YpaBHEHMsI, HEpaBEHCTBA M CHUCTEMBI C
napamMeTpoM; TPUMEHATh ypaBHEHHUS,
HEPaBEHCTBA, UX CHUCTEMBI JJIS PELICHUS
MaTeMaTHYeCKUX 3afad W 33734 U3
pa3NuYHbIX o0JacTell HayKu M pealbHOM
KH3HH;

— YMeTb CBOOO/IHO ONEpUpPOBATh
MOHATHUSIMH: IBH)KEHUE, TApaIUIeITbHBINA
NEePEeHOC, CHMMETPUS Ha IIIOCKOCTHU U B
MPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue 01001, TOI0OHbBIE
(bUTyphI; yMETh paciO3HAaBaTh PAaBHBIC H
1o100HbIE (PUTYPHI, B TOM YHCIIE B
NPUPOJIE, UCKYCCTBE, apXUTEKTYpE;
YMETh UCII0JIb30BaTh T€OMETPUUECKHE
OTHOIIIEHHUSI, HAXOJIUTh TEOMETPHUECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IJIOLIa]b,
00beM) TIpH PEIICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX IPEMETOB U U3 PEabHOM
KU3HU
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OK 03.
ILmanupoBate u
peain30BbIBAaTh
cOOCTBEHHOE
npodeccuoHaIbHOe
Y JINTYHOCTHOE
pa3BuUTHE,
PeIITPUHUMATEITHC
KYIO J€SITeIbHOCTD B
npohecCHOHABLHOM
chepe,
UCIIOJIb30BATh
3HaHUS MO
MPaBOBOM U
¢buHaHCOBOM
IPaMOTHOCTH B
pa3IMYHBIX
YKU3HEHHBIX
CUTYaITUIX

B o0sacTtH 1yXOBHO—HPABCTBEHHOI0
BOCIIUTAHUS:

— c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, 3TUYECKOTO [TOBEICHNUS;

— CHOCOOHOCTh OLEHUBATh CUTYALUIO U
IPUHUMATh  OCO3HAHHBIE  PEIICHUS,
OPUEHTHPYSCh Ha MOpPAJIbHO—
HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

— OCO3HaHMWE JIMYHOIO BKJIaJa B
MOCTPOCHHUE YCTOWYMBOTO OYAYILETro;

— OTBETCTBEHHOE OTHOUIEHUE K CBOUM
poauTensM U (WIKM) JAPYrMM 4I€HaM
CEMbH, CO3/JAHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO  IPUHATHA  LIEHHOCTEU
CEeMEMHON JKU3HU B COOTBETCTBUMU C
TpaguuusaMu HapoaoB Poccuu;
OBananenue YHHBEPCAJIbHBIMHA
pPeryJiiTUBHBIMH 1€ CTBUSIMU:

a) caMOOpTaHHU3aIUs:

—  CaMOCTOSATEJIbHO  OCYLIECTBIISTh
[I03HABATEJIbHYIO JESITENIbHOCTb,
BBISIBJISITH ~ NMPOOJEMBbl, CTaBUTh U
(dopMynupoBaTh COOCTBEHHbIE 33a/1a4U B
0o0pa3oBaTeNbHON  NIEATENbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

— CaMOCTOSITEJIbHO COCTaBJIATH ILJIaH
peuieHuss  MmMpoOJieMbl  C  Y4ETOM
UMEIOIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IPEAIIOYTECHHI;

— JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
crocoOcTBOBaTh  (OPMHUPOBAHUIO U
IPOSIBJICHUIO IIMPOKOW DJPYyAHLHUH B
pa3HbIX O0JNACTAX 3HAHUMN, MOCTOSHHO
HOBBIINIATH CBOM 00pa3oBaTeNbHbIN U
KYJIbTYPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MpPUEMBbl peQuIeKCHH IJIs
OLIGHKH CHUTYaIlMM, BHIOOpa BEPHOIO
peleHus;

— yMETb  OLICHMBATb pPUCKH U
CBOEBPEMEHHO NMPUHUMATh PEIICHUs 10
UX CHUKEHHUIO;

B) DMOIIMOHAJIbHBIN WHTEJJIEKT,
npenonararomui copMupoOBaHHOCTb:
BHYTPEHHEIl MOTHUBAIMH, BKJIIOYAIOIIEH
CTPEMJIEHHE K JOCTHKECHMIO LEIU U
ycrexy, ONTHMH3M, HHHUIIMATUBHOCTD,
YMEHHE EHCTBOBATh, UCXOJS U3 CBOMX
BO3MOKHOCTEI;

— DMIIATUH, BKIIFOYAIOIIEH CIIOCOOHOCTH
MIOHUMAaTh 3MOLMOHAIBHOE COCTOSHHE
JPYTUX, YUUTHIBATH ero pu

— yYMeThb ONepUpoBaTh TMOHATUSIMHU:

panuoHalIbHEIE, HMppalnuoHalbHEIE,
MIOKa3aTeNbHbIC, CTEIICHHBIE,
JorapupmMHUECcKue,

TPUTOHOMETPUYECKUE  YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI,
— yYMETb OIEpPUPOBATH  IOHATHUIMMU:

MHOT'OTPaHHHK, CeueHue
MHOTOTPaHHHKA, KyO, MapajulesIeHuIe],
IpU3Ma, MpamMuJIa, ¢durypa u

[IOBEPXHOCTb  BpAIlEHUs,  LWINHAD,
KoHyc, Tmap, cdepa, ceueHUs QUTypHI
BpAlllEHUs, IUIOCKOCTh,  Kacaroljascs
chepbl, LWIMHApPA, KOHYCa, ILJIOLIAAb

NOBEPXHOCTH  NUPAMHJIBI,  [PHU3MBI,
KOHyCa, IWIMHIAPA, IUIOMAab cdepsl,
o0peM KyOa, IPSIMOYTOJIBHOTO

napasulesienuIieia, TUupaMuibl, MPHU3MBbIL,
UWIMHApPA, KOHYyCa, IIapa; YMEHHUE

I/I306pa)I(aTB MHOI'OIpaHHHUKH u
MMOBCPXHOCTHU BpalICHUA, UX CCUCHUA OT
pyKu, C IIOMOIIBIO YCPTCIKHBIX

MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/CTB;
YMETb DPACIIO3HABATH CUMMETPUIO B
IIPOCTPAHCTBE; yMETh  paclo3HaBaTh
IIPaBWJIbHBIE MHOTOIPaHHUKH;

— YMETb ONEepUpPOBATH NOHIATUSIMHU:
IPSIMOYTOJIBHAs CUCTEMA KOOPINHAT,
KOOpPJMHATHI TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE IIPOU3BEICHUE, YTOJI
MeX/1y BEKTOpaMH, CyMMa BEKTOPOB,
IIPOU3BE/ICHNE BEKTOPA HA YNCIIO;
HAXOJUTh C TOMOUIbIO U3yYEHHBIX
(bopMys1 KOOpAMHATHI CEPEANHBI OTPE3Ka,
paccTosiHuE MEXIY JBYMS TOUKaMU
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OCYIIECTBICHUN KOMMYHUKAIWH,
CIOCOOHOCTP K  COYYBCTBUIO U
CONEPEIKUBAHUIO;

— COIIMAJIBHBIX HABBIKOB, BKIIFOYAIOIINX
CIIOCOOHOCTh BBICTPAWBATh OTHOILICHUS
C JpYyrUMH  JIOIbMH, 3a00THTBHCA,
OpOSIBIIAITH  MHTEPEC W paspenarb
KOH(JINKTHI

OK 04.

D¢ dexTuBHO
B3aUMO/ICHCTBOBATh
U paboTath B
KOJUICKTHUBE U
KOMaH 1e

T'OTOBHOCTDb K CaMOPa3BUTHIO,
CaMOCTOATCIbHOCTHU u
CaMOOIIPEACTICHUIO,

—OBJIaJICHUE HaBbIKaMU yueOHO—
HCCIIEIOBATEIIbCKOM,  MPOEKTHOM U
COIIMATLHOM JESITEIIHFHOCTH,
OsJianenue YHHUBepPCAJbHBIMU
KOMMYHHUKATHBHBIMU /Il CTBUSIMH:
0) cOBMECTHAs ICITEIIbHOCTD:

- IMOHUMATH u HCIO0JIb30BaTh
pEeUMyIlIecTBa KOMaHIHOM u
WHIUBUTyaJIbHON PabOTHI;

—  TpUHUMATh IEMH  COBMECTHOU
NESTCIIbHOCTH,  OPraHW30BBIBATH |
KOOPJMHHUPOBATh JICUCTBUS 1O €€

JOCTHKCHHIO: COCTaBJIATh IJIaH
JNEUCTBUM, pacmpeneiarb pojld ¢
Y4ETOM MHEHHU Y4aCTHUKOB

o0CcyXJaTh pe3yabTaThl COBMECTHOMU
paboThI;

—  KOOPAMHHUPOBATh U  BBHIMOJTHATH
paboTy B YCIOBHSX  PEAIBHOTO,
BUPTYaJIbHOTO W KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

— OCYIIIECTBISTh MO3UTHUBHOE
CTpaTeruuecKoe MTOBEJICHUE B
pa3MYHBIX  CUTYyallusX, TMPOSBISTH
TBOPYECTBO U BOOOpakeHHue, ObITh
WHULMATHUBHBIM.

OBJaaneHue YHHUBepPCAJbHBIMU
PeryJisiTUBHBIMM € CTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

— TIPUHUMATh MOTHUBBI W apTyMEHTBI
JIPYTHX JroIe npu aHaJIHn3e
PE3yJIbTATOB JICATEIIBHOCTH;

— TMpU3HaBaTh CBOE MPaBO M TIPaBO
JIPYTUX JIIOJICH Ha OIINOKY;

— pa3BUBaTh CIIOCOOHOCTH IMOHUMATH
MUD C TTO3UITUH JIPYTOT0 YeIOBEKa

— yMeThb ONEpUpPOBATh  IOHITUAMHU:
CIIy4ailHbIN OIBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTb  CIY4alHOIrO0  COOBITHS;
YMETh  BBIYHUCIATH  BEPOSTHOCTH  C
UCIOJIb30BaHUEM I'paMuEeCKUX METOJIOB;
OPUMEHATh  (QOPMYJIBI  CIOXKECHHUA |
YMHOXKEHUS BEPOSITHOCTEH,
KOMOWHATOpHBIE (DaKThI U (POPMYIIBI IIPH
pELIeHUH 3a/1a4; OLIEHUBATh BEPOSTHOCTH
peayIbHbIX COOBITUH; 3HAKOMCTBO CO
CllyyallHBIMH  BEJIMYMHAMM;  yMEHHE
MPUBONUTH TIPUMEPHI TTPOSBICHUS 3aKOHA
OoNpIIMX 4YHMceld B HPUPOJHBIX H
OOIIECTBCHHBIX SIBJIICHUSX;

— yMmMeTb  CBOOOJHO  OIEPUPOBATH
TOHSATHUSIMH: CTeTIeHb  C  IIeNBIM
nokaszaTejieM, KOpPeHb  HaTypallbHOM
CTETIEHH, CTENEeHb C pAalUOHAIBHBIM
rokasareseM, CTEIeHb c
JIEHCTBUTEIIEHBIM (BeIIeCTBEHHBIM)
nokasareseM, Jjorapupm dYMcia, CHHYC,
KOCHHYC W TAaHTEHC MPOU3BOJBHOTO
YHCIa;

— yMeTb  CBOOOJHO  ONEpPUPOBATH
HNOHATUAMU: Trpaduk QyHKIMH, OOpaTHas
byHKIMS, KOMITO3UIUS byHKIMH,
JUHeWHas  (QYHKUMSA,  KBaJpaTU4Has
GbyHKLUSA, cTeNeHHas (YHKLIUS C LeIbIM

MIOKa3aTeleM, TPUTOHOMETPHUYECKHE
byHKIHY, oOpaTHbIE
TPUTOHOMETPHUYECKHE byHKINY,

nokaszateinbHas W Jorapudmudeckas
GyHKIIMM; YMEThb CTPOUTH TIpaduKu
GyHKUIUH, BBIMOMHATH IpeoOpa3zoBaHUs
rpauKoB QyHKIINIA;

— yMeTb  HCIONB30BaTh  TpaduKu
GyHKOWH JUIST U3ydeHHs] TPOIECCOB U
3aBUCUMOCTEH MpHU pEILICHUU 3a/1ad U3
IpyruX y4eOHBIX TPEIMETOB U W3
peanbHOM KU3HH; BbIpaXXaTh (hopMynamu
3aBUCUMOCTH MEXly BEJITMUYNHAMY;

— CBOOOZHO OIEPUPOBATH TOHATUSMHU:
YEeTHOCTh  (DYHKIMM, HEPUOAUYHOCTD
(YHKLIMU, OTrPaHMYCHHOCTb (DYHKIIHMH,
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MOHOTOHHOCTh ~ (DYHKIIMH, 3KCTPEMyM
¢byHkuny, Hanbonbliee W HaMMEHBIIEEe
3HaueHHs (YHKIUM Ha TIPOMEKYTKE;

YMETh MIPOBOHTH HCCIICIOBAaHHE
byHKINH,

— yMeTh UCIOJB30BaTh CBOWCTBA U
rpapukn  GYHKOMA I8 pelIeHUs
YpaBHCHUI, HEPaBEHCTB MW 3aJad C
napamMeTpamu; n300pakaTh Ha

KOOPJMHATHOM TIUIOCKOCTH MHOXECTBA
pelIeHU ypaBHEHUN, HEPABEHCTB U HUX
CHUCTEM

OK 05.
OcyiecTBiIsITh
YCTHYIO U
MMCbMEHHYIO
KOMMYHUKAIIUIO Ha
roCyJapCTBEHHOM
s3e1ke Poccuiickoi
®denepauuu C
y4EeTOM
0COOCHHOCTEH
COLIMAILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B odJacT
BOCIHTAHHA:

— DCTETHYECKOE OTHOIICHUE K MHUpY,
BKJIIOYasi ICTETUKY ObITa, HAYYHOTO W
TEXHHYECKOI0 TBOpPYECTBA, CIOPTAa,
TpyJa U OOIIECTBEHHBIX OTHOIICHU;

- CIIOCOOHOCTH BOCIIPUHHUMATh
pa3IUYHBIC BUJIBI HCKYCCTBA, TPAIUIIHH
U TBOPYECTBO CBOETO W JIPYIHX
HApOJOB, OIIyIaTh 3MOIMOHAILHOE
BO3/ICHICTBUE UCKYCCTBA;

— yYOEXIEHHOCTh B 3HAYMMOCTHU TS
JIMYHOCTH M OOIIECTBA OTEYECTBEHHOTO
U MHPOBOTO HCKYCCTBA, JTHUYECCKUX
KYJIbTYPHBIX TPaJAULIHUNA W HAPOIHOTO
TBOPYECTBA,;

— TOTOBHOCTh K CAaMOBBIPKEHHUIO B
pPa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE

ICTCTHYECCKOIO

MIPOSIBIIATH KadecTBa TBOPUYECKOMN
JIMIHOCTH,
OsgnageHue YHUBEPCAIbHBIMU

KOMMYHUKATHBHBIMHU JICHCTBUSIMH:

a) oO1eHue:

— OCYIIECTBIISITh KOMMYHHKAIIUU BO
Bcex cepax KU3HU;
— pacno3HaBaThb
cpencTBa o0IIeHMS, HOHUMATh
3HaYCHHE COIMAJIBHBIX 3HAKOB,
pacrio3HaBaTtb MPEIIMOCHITKH
KOH(JIMKTHBIX CUTYallMii W CMAr4aTh
KOH(JIMKTHI;

— pPa3BepHYTO M JIOTUYHO H3Jararb
CBOIO TOUKY 3PEHUS C MCIOJIh30BAaHHEM
S3BIKOBBIX CPEJICTB

HeBepOabHbIE

— yMeThb OIEPHPOBATh IOHITUSIMHU:
cpenHee  apudmerndeckoe, MeaHUaHa,
HauOoJIbIlIee W HAMMEHBIIICEe 3HAUCHUS,
pa3max, TUCTIepCHS, CTaHJIAPTHOE
OTKJIOHCHUE YHCJIOBOTO HA0Opa; YMEHHE
W3BJICKATH, HUHTEPIPETHPOBATH
UHPOpPMALIMIO,  TIPEACTABICHHYIO B
TabNMuIax, Ha Auarpammax, rpadukax,
OTPKAIONIYKD  CBOMCTBA  PEabHBIX
MPOIIECCOB U SIBIICHUH; MPEACTABIATH
WHpOpMAILIMIO C TOMOIIBIO TaONHI H
JarpamMmM; UCCIIeOBaTh CTATUCTHYECKUC
JaHHbIe, B TOM 4YHCIE C MPUMEHEHHUEM
rpaUYecKuX METOJIOB M DJICKTPOHHBIX

CPEJICTB;

— YMETb OIEPUPOBATh  IOHATHUIMMU:
TOYKa, npsMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, JNBYTPAaHHBIA  yTroOJ,
CKPELIUBAIOIINECS IIpsIMBIE,

MapaJUIEIbHOCTh U MEPIEHIUKYISIPHOCTD
OpPSAMBIX M IUIOCKOCTEH, YIOJ MEXAY
NPSAMBIMH, YroJl MEXIAy MpsAMOW U
IIJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSAMU,
paccTossHUe OT TOYKM [0 INIOCKOCTH,
paccrosiHue MEXIY PSIMBIMH,
pPacCTOsIHUE MEXAY IIIOCKOCTIMU;

— yMEThb HCIIONb30BaTh IIPU PEIICHUHN
3ajjady M3y4YEeHHbIE (aKThl M TEOPEMBI
IJITAHUMETPUH; YMEHUE  OLICHHUBATh
pa3Mepbl 00BEKTOB OKPY>KAIOLIET0 MUpPa

OK 06. ITposiBnsTH
IpakIaHCKO-
NaTPUOTHYECKYIO
HO3HUIIHIO,
JI€MOHCTPHPOBATH
OCO3HAaHHOE

— OCO3HaHHE 00y4aromuMHucCs
POCCUHCKOMN rpak 1aHCKOM
HUICHTUYHOCTH,

- IeJICHAIIPaBJICHHOE pasBuTHE

BHYTPCHHEH IIO3MLIMM JIMYHOCTH Ha
OCHOBE JyXOBHO—HPABCTBEHHBIX

— YMETb OTepUPOBATH TOHIATUSIMH:
MPsIMOYTOJIbHAS CUCTEMa KOOPIUHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPa, CKAJSIPHOE TPOU3BE/ICHUE, YTOJ
MEXy BEKTOpPAMH, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOPA HA YHCIIO;
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MTOBEJICHUE Ha
OCHOBE
TPaAUITIOHHBIX
POCCHUICKHX
JTyXOBHO-
HPaBCTBEHHBIX, B
TOM YHCJIC C YIETOM
rapMOHM3aIUU
MEKHAI[HOHAIbHBIX
U MEXPEJTUTHO3HBIX
OTHOIIICHUH,
MPUMEHSATD
CTaHIAPTHI
AHTUKOPPYIIIHOHHO
IO TOBEJCHHUS

HEHHOCTEHN HapoJ0B Poccutickoit
®Denepauuu, HUCTOPUYECKUX u
HallMOHATBHO—KYJIBTYPHBIX TPaJMIIIH,
GOpMUPOBaHHE CHUCTEMBI 3HAYUMBIX
LIEHHOCTHO—CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO MHPOBO33PEHHUS,
MIPaBOCO3HAHUS, KOIOTMYECKOM
KYJIBTYpPBI, CIIOCOOHOCTH CTaBUThH IIENIU
Y CTPOUTD KU3HCHHBIC IIJIAHBI;

B yacTu rpa:xka1aHCKOro BOCIIUTAHUSA:
— OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX
npaB W 00S3aHHOCTEH, YyBakKeHHE
3aKOHA M MPABOIIOPIKA;

- MIPUHSTHE TPAIUIIMOHHBIX
HaIlMOHAJIbHEBIX, 00I1IeYETIOBEYECKUX
T'YMaHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEM;

— FOTOBHOCTH MIPOTUBOCTOSTH
UJICOJIOT T IKCTpPEMH3MA,
HaIMOHAJIN3Ma, KceHogoOuu,
TUCKPUMHUHAIIMA 110  COI[HAJIBHBIM,
PEIIMTHO3HBIM, PacoBbIM,

HAI[MOHAJIbHBIM IIPU3HAKAM;
— TOTOBHOCTh BECTH COBMECTHYIO
JeSITENIbHOCTD B MHTepecax
IPaXXJIaHCKOTO OOIECTBa, y4acTBOBAThH
B CaMOYIPaBJIEHUU B
0011e00pa30BaTeIbHOM OpraHu3aluu U
JETCKO—FOHOIIECKUX OpraHU3alHsX;

— yYMEHHE  B3aUMOJEHCTBOBATb C
COLIMATILHBIMU WHCTUTYTaMU
COOTBETCTBUM C HX (QYHKUUAMH U
Ha3HAaYeHHEM;

— TOTOBHOCTb K TYMaHUTapHON W
BOJIOHTEPCKOW JI€SITEIbHOCTH;
NaTPUOTHYECKOTO BOCIIUTAHHUSA:

—  c(OpMHPOBAHHOCTh  POCCHUICKOMN
IpaXXAaHCKON UJEHTUYHOCTH,
NaTpUoOTH3Ma, YBAXKEHUS K CBOEMY
Hapoay, UyBCTBAa OTBETCTBEHHOCTHU
nepen PoawHo#, ropmocth 3a CBOM
Kpal, cBOW PoaumHy, CcBOM S3BIK U
KyJIbTypy, MpOLUIOE W HacTosllee
MHOTOHAIlMOHAJIBHOTO Hapoaa Poccuy;

w

- LIEHHOCTHOE OTHOLIEHUE K
roCyJapCTBEHHBIM CUMBOJIaM,
HUCTOPUYECKOMY u MIPUPOTHOMY

HacCJIEIUI0, IaMsATHUKaM, TpaIuLHsIM
HapoaoB Poccun, noctkenusiMm Poccuun
B HayKe, UCKYCCTBE, cropre,
TEXHOJIOTHSIX U TPY/IE;

— ujeiiHas yOeXICHHOCTh, TOTOBHOCTH

HaXOJUTh C TOMOLIBIO U3yYEHHBIX
(bopMysT KOOpAMHATHI CEPEANHBI OTPE3Ka,
paccTosiHue MEKIY JBYMs TOUKaMU;
—yMETb BHIOMPATh MOAXOASILNN
W3YYEHHBIN METOA [UIsl PELICHU 3a/1a4H,
pacrio3HaBaTh MaTeMaTHYECKue (PaKThl U
MaTEeMaTUYECKUE MOJIEIH B IPUPOJHBIX U
0OIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE;
YMEHHE IPUBOAUTD IIPUMEPBI
MaTE€MaTUYECKUX OTKPBITHM POCCUICKON
Y MUPOBOM MaTeMaTHUYE€CKON HAYKH.

— YMETb ONEpUPOBATH  MOHATUSAMHU:
CIIy4alHBIN OMBIT U CIIy4yalHOE COOBITHE,
BEPOATHOCTb  CIIy4alHOTO  COOBITHS;
YMETb  BBIYMCIATH  BEPOATHOCTb €
UCTIOJIb30BaHUEM TPapUUECKUX METOOB;
OPUMEHATh  (OpPMYJIBl  CIOXKEHUA MU
YMHOXXEHUSA BEPOSITHOCTEH,
KOMOWHATOpHBIE (DaKThI U (POPMYIIBI IIPH
pEILIECHNN 3a/1a4; OLICHUBATh BEPOSATHOCTU
peaJIbHbIX COOBITUH; 3HAKOMCTBO CO
CIIy4alHbIMH  BEJIIMYMHAMM;  YMEHHUE
IIPUBOJUTH IPUMEPHI IPOSBICHUS 3aKOHA
OonpIMX 4YHMCel B HPUPOAHBIX U
OOLIECTBEHHBIX SIBJICHUSAX
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K chayxeHuto u 3ammre OteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

OCBOEHHBIE 00yJarOMMHCS
MEXIPEIMETHBIE IMOHSITHS 31
YHUBEpCAIbHBIC Y4eOHBIC JIEHCTBHS
(perynsITUBHBIEC, [I03HABaTEJIbHbIE,
KOMMYHUKATHUBHBIC);

— CHOCOOHOCTh HMX HCIIOJIL30BAaHUS B
IMO3HaBaTeIILHOM n COIATLHOM
MPAKTHKE, TOTOBHOCTbH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHHUIO |
OCYILIECTBIICHUIO yueOHOi

JACATCIIbHOCTH, OpraHu3alluu yLIC6HOl"O
COTpyAHHYECCTBA C NCAArOorut4CeCKuMu
pa6 OTHUKaMHM W  CBCPCTHUKaAMH, K

Y4aCTHUIO B MMOCTPOCHUHU
WHAUBUAYaIbHON o0OpasoBarenbHON
TPaCKTOPHH;

— OBJIaJICHHE HAaBbIKaMU y4eOHO—
HCCIEN0BATENLCKOM, MPOSKTHON U
COLIMAIbHOHN eI TEILHOCTH

OK 07.
ConencTBoBaTh
COXpaHEHHIO
OKpY’KaIOILIEeH
cpenpl,
pecypcocOepexeHn
10, IPUMEHSATH
3HaHUS 00
W3MEHEHUHN
KITUMaTa, MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTuBHO
JIEHCTBOBAThH B
Ype3BhIYAITHBIX
CUTYaIUIX

— HE IPUHUMATh JefcTBus,
IIPUHOCSLINE BPEJ OKPYIKAIOILIEHN Cpeae;
— YMETb IIPOrHO3UPOBATh
HeOJaronpusTHoIE 9KOJIOTHYECKHE
MOCIIEICTBUS IpeIpUHIMAEMbIX
JEHCTBUM, IPEAOTBPALLATD UX;

— paclIupUTh ONBIT JEATEIbHOCTH
HKOJIOTMUYECKOM HAIIPaBJIEHHOCTH;

— pazpabarbiBaTh ITUTAaH  pEHICHUS
npobaemMbl ¢ ydyeToM  aHajiu3a
HUMEIOLIUXCS MaTepUaIbHBIX u
HEMaTEepUaAIbHBIX PECYPCOB;

— OCYIIECTBIISITh IL€JICHAINIPaBICHHBII
IIOUCK MEepeHoca CPEACTB M CIOCOOOB
JieicTBUs B MPO(ECCHOHANBHYIO Cpeny;
— yMeTb T[IePEeHOCUTh 3HAHUA B
MIO3HABATEIIBHYID W IPAKTHYECKYIO
00J1aCTH KU3HEAEATEILHOCTH;

—  Ipeajaratb  HOBBIE  IIPOEKTHI,
OLICHUBATh WU C TO3UIMH HOBU3HBI,
OpPUTMHAJIBHOCTH, IIPAKTHYECKON
3HaYUMOCTH;

— J1aBaTh OLICHKY HOBBIM CHUTYalUsM,
BHOCHUTb KOPPEKTHBBI B JAESTEIHHOCTb,
OLICHMBAaTh COOTBETCTBUE PE3YJIbTATOB
HEJSIM

— yYMeTh ONEpUPOBATH TOHATHUSIMH:
byHKIMs,  HempepbiBHAsS  (QYHKIHS,
MIPOU3BOIHAS, nepBooOpazHas,
OTIpe/IeNIeHHBIH WHTErpa; YMETh
HAXOJUTh IMPOU3BOJHBIC SJICMCHTAPHBIX
GyHKIUH,  HWCMONB3ysd  CIPABOYHBIC
MaTepHabl; UCCICIOBATh B MPOCTEHIIIMX
ciyvasx (yHKIMM Ha MOHOTOHHOCTH,
HAXOJUTh HaWOOJBIIHE W HAMMCHBIINE
3HaueHUs (YHKIHIA; CTPOUTH Tpaduku
MHOTOYJICHOB c HCIIOJIb30BAaHUEM
amnmapaTta MaTeMaTUYeCKOTO aHallu3a;
MPUMEHSITh TTPOU3BOHYIO TIPH PEIICHUU
3aja4 Ha JIBIKEHUE; pellaTh MPaKTUKO—
OpUEHTUPOBAHHBIE 3a/1a4u Ha
HauOOJbIINE W HAUMCHBIINE 3HAYCHUS,
HA HaxOXJCHHE TIMYyTH, CKOPOCTH U
YCKOPEHUS;

— yYMeThb ONEepUpOBaTh TMOHATHSIMHU:
JIBIKCHUE B TIPOCTPAHCTBE, IOJA00HBIC
¢Gburypsl B IpOCTPAHCTBE; HCIIOIH30BAThH
OTHONIIEHUE IUIOMIAAEH MOBEPXHOCTEU M
00BeMOB MOJJOOHBIX (PUTYD MTPH peIIEHUH
3ajady;

— yYMeTh BBIYUCISTH T'€OMETPHUECKUE
BEIMYUHBI  (JUIMHA, YTOJ, TUIOIIA/b,
00BeMm, TUIOMIA b MMOBEPXHOCTH),
UCIIONIB3YSl  M3yueHHble (Qopmynsl U
METO/IBI

[IK 5.4
OpraHu30BbIBATh U

VYmenus:  [IpousBoaute  mpoduiIakTHYecKue  paboThl,  HPEAYCMOTPEHHBIC

TEXHOJIOTHYCCKHUM IIPOUECCOM;
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KOHTPOJIMPOBATH
BBITIOJTHEHHE paboT
110 TEXHUYECKOMY
00CITy>)KMBaHUIO,
PEMOHTY U
MOJICpHHU3AIUU
00BEKTOB
JKEJIE3HOAOPOKHOU
AJEKTPOCBS3H

[TpoBOIUTH OLIEHKY KadecTBa CBsI3U, 00ECIEYMBAEMON BO3MMBIMM U HOCHUMBIMHU
YCTPOMCTBAMM JKEIIE3HOJOPOKHOU IMOABUKHOM IIEKTPOCBA3H;

[TpoBepsATe  PabOTOCIIOCOOHOCTH  YCTPOMCTB  KEIE3HOAOPOKHOM  MOJABHKHOM
JJIEKTPOCBSI3H;

[TpyuMeHATh cpencTBa MHAMBUAYAIBHOM 3alIUThI IIPA OCMOTPE BO3UMBIX M HOCUMBIX
AQHAJIOTOBBIX U MU(POBBIX YCTPOHCTB KEIE3HOAOPOKHON MOJABIKHOMN JIEKTPOCBSI3U
C TNPUMEHEHUEM IPUCIOCOOJIEHUH, WHCTPYMEHTa M 3JIEKTPOU3MEPUTEIIbHBIX
npuOOpoB;

OcymiecTBiIATh KOHTPOJb IOCTYIUIEHUS! COOBITMM B CHUCTEMY MOHMTOpPHHIA
COCTOSIHMSI CUCTEMBI KOHTPOJISL M YIIPABJIEHUS JOCTYIIOM;

OnpenensaTs OTCTYIUICHHSI OT HOPM COJEpXaHUA OOBEKTOB  IKEJIE3HOJOPOKHOMH
JJIEKTPOCBS3H;

Ocy1iecTBIATh KOHTPOJIb BBIIIOJIHEHUS pabOT 110 TEXHUYECKOMY 00CITY>KHBaHUIO;
[lmanupoBaTh COOCTBEHHYIO [ESATENBHOCTh W JESATEIBHOCTh PAOOTHHKOB IIO
TEXHUYECKOMY  OOCIy’)KHBAaHUIO, PEMOHTY M  MOJEpPHM3allUd  OOBEKTOB
JKEJIE3HOAOPOKHON INEKTPOCBI3H;

BeimonHATe  pa®oThl 1O MEPEKIIOUEHHI0  OOCIYy)KMBAaeMbIX  OOBEKTOB
JKEJIE3HOAOPOKHON INEKTPOCBA3H;

UuTtaTh DSJIEKTPUYECKHE CXEMBI OOCIY)KHBAaEMBIX OOBEKTOB >KEIE3HOHAOPOKHOM
JNEKTPOCBS3H;

[TpyHuMaTh pelieHusi B HECTAHAAPTHBIX CUTYalUsX MPU OpraHU3alUM pabdoThI MO
TEXHUYECKOMY  OOCIy’)KHBAaHUIO, PEMOHTY M  MOJAEpPHM3allUd  OOBEKTOB
JKEJIE3HOAOPOKHON INEKTPOCBI3H;

Hcnonb3oBarh MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTMH pu
TEXHUYECKOM  OOCIy)XMBaHUHM, PEMOHTE M  MOJEpHU3allMU  OOBEKTOB
JKEJIE3HOAOPOKHOU IEKTPOCB3H;

[TpyMeHsTh METOIMKY OpraHU3alluy U MOJepKaHUs MopsJiKa Ha pabouyux MecTax,
yCTaHaBJIMBAIOUIYIO0 TPpeOOBaHMS 1O MOBBILICHNUIO KaUeCTBa U MPOU3BOAUTEIILHOCTH
TpyJa, CHWKEHHUIO MOTeph pabodyero BpEMEHH, CO3/IaHUI0 O€30MacHBIX YCIOBUMN
Tpy/a pabOTHUKOB eJIE3HOI0POKHOTO TpaHcnopTa (Janee - cucrema 5C)

3nanus: HopMaTUBHO-TEXHUUECKHUE U PYKOBOJSAIINE JOKYMEHThI IO TEXHUYECKOMY
00CITy’)KUBaHUIO U PEMOHTY OOBbEKTOB JKEJIE3HOI0POKHOM MEKTPOCBA3H;

Hopwmbl BpeMeHr Ha BBINIOJIHEHUE pabOT MO TEXHUUYECKOH 3KCIUlyaTallud 00BEKTOB
JKEJIE3HOJOPOKHOM DJIEKTPOCBA3M B 4YacTH, PEINIAMEHTUPYIOLIEH BBIIIOJIHEHUE
TPYAOBON (QYHKIUY;

TexHOJOrHsl BBINOJHEHHUST PA0OT MO TEXHUYECKOMY OOCITYKMBAHHUIO OOBEKTOB
JKEIE3HOAOPOKHON IEKTPOCBI3H;

OcobeHHOCTH pekuMa pabodero BpeMEHHM M BPEMEHHM OT/AbIXa, YCIOBUH Tpyna
OTJIENbHBIX KaTeropuili pabOTHUKOB KEJIE3HOAOPOKHOTO TpaHCIOpTa OOIIEro
MOJIb30BaHMUs, Pab0Ta KOTOPBIX HETIOCPEICTBEHHO CBSI3aHa C IBM)KEHUEM I10€3/10B, B
YacTH, PETJIAMEHTHPYIOIIEH BBINOJIHEHNUE TPYA0BON (PYHKIINH;

ITpaBuiia nenoBO 3TUKM B YacTH, PETJIaMEHTHUPYIOIIEH BBINIOJHEHUE TPYIOBOU
byHKIINM,

IIpaBuiia  TEXHUYECKOW  OJKCIULyaTallUM  JKEJNE3HbIX  JOpPOr B YacTH,
perjJaMeHTUpYIOIel BhIIOJIHEHHE TPYAOBON (QYHKIUY;

Tpynosoe 3aKOHOJATEIHLCTBO Poccuiickoit denepaunn B 4acTH,
perJaMeHTHpYIOIel BbIIIOTHEHHE TPYAOBON (QYHKIIUY;

[opsnok BeZieHNs TEXHUYECKOH U WH(POPMAIIMOHHO-CIIPAaBOYHOHN JOKYMEHTAIHH T10
TEXHUYECKOMY OOCIYy)KUBAaHHUIO M PEMOHTY OOBEKTOB  KEJIE€3HOJOPOKHON
JJIEKTPOCBS3H;

TpeGoBanusi oXpaHbl Tpyaa, MOKApHOW OE30MACHOCTH M AJIEKTPOOE30MaCHOCTH,
CaHUTApHblE HOPMBl M IpaBWJIa B 4YacTH, PEIVIAMEHTUPYIOLIEH BBIIOJIHEHUE
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TPYIOBOH (YHKIINH;

HOpMaTI/IBHBIe IMPaBOBLIC M JIOKAJBbHBIC HOPMATHUBHBLIC AKTBI 110 OpTraHHU3alun
paboThI 10 TEXHHYECKOMY OOCTYXHBAHHIO, PEMOHTY M MOJICPHHU3AINU OOBEKTOB
KEJIC3HOIOPOIKHOM AIEKTPOCBS3H;

PernamMeHT TEXHHUYECKOTO OOCITY)KUBAHHS U PEMOHTA OOBEKTOB KEJIE3HOJOPOKHOMN
AIIEKTPOCBS3U B 3aBUCUMOCTH OT KJIacCa JKEJIE3HOAOPOKHBIX JIMHHIA;

YCTpOHCTBO, MpaBWiia  AKCIUTyaTalldd, TEXHUYECKUE  XapPaKTEPUCTHKH U
KOHCTPYKTHUBHBIC OCOOCHHOCTH OOCTYXHBACMbIX OOBEKTOB IKEJIC3HOIOPONKHON
AJIEKTPOCBSI3H;

TexHosoruu, TmMpaBWiia OpraHU3alUKd pa3pabOTKHM W peaju3alMi  IPOCKTOB
OEpeIKITMBOTO TPOU3BO/ICTBA;

[Topsiiok paboOThI ¢ MPOrpaMMHBIM O0ECIIEYEHUEM PHU OPTraHU3ALNH TEXHUYECKOTO
OOCITy’)KMBaHMS, PEMOHTa ¥ MOJCPHU3AIUU OOBEKTOB  IKEIE3HOJOPOKHOM
IIEKTPOCBSI3H;

[Topsiiok BeieHUsI TEXHUYECKOW U HH(POPMAIIMOHHO-CIIPABOYHOM IOKYMEHTAIIUHU 110
TEXHUUYECKOMY 00CTYKUBAHUIO, PEMOHTY U MOJIEPHU3AI[UH OOBEKTOB;

[lpaBuina  TEXHMYECKOW  OKCIUTyaTalldd  JKEJIE3HBIX  JIOpOT B 4YacTH,
perIaMeHTHPYIOIIEH BBITIOJIHEHHE padoT;

TpeOoBaHusl OXpaHBl TPyAa, MOXKAPHOW OE30MACHOCTH M JIIEKTPOOE30MACHOCTH,
CaHHMTapHbIC HOPMBI U MPABHJIA B YACTH, PETIIAMEHTUPYIOIICH BBIIOJHEHHUE PadoOT;
Hopmbl pacxoga MarepuajoB, 3allaCHbIX YacTed, CPOKH  HCIIOJb30BaHHMS
UHCTPYMEHTA

B pe3ynbTare ocBOeHMsI IpOrpaMMbl y4eOHOIO MpeaMeTa o0ydaroluiics 10ikeH popMHUPOBaTh
ClIeAYIOIINE JINYHOCTHBIE pe3yibTathl (1anee — JIP):

JIP.2 TlposBistoniuil akTHBHYIO TPaKJIaHCKYIO MO3ULINI0, JEMOHCTPUPYIOIIMHA MPUBEPKEHHOCTD
IIPUHLIMIIAM YE€CTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH AKTUBHBI M Y4YacCTBYIOIIUH B
CTYJEHUYECKOM M TE€pPPUTOPUATIBHOM CaMOYMpPAaBIEHUH, B TOM YHCII€ Ha YCJIOBUAX JI0OpPOBOJBYECTBA,
MPOAYKTUBHO B3aUMOJEHCTBYIOIUI M yUaCTBYIOUIUH B A€ATEIbHOCTH OOIECTBEHHBIX OPraHU3aIU.

JIP.4 [lposiBasitominii 1 I€MOHCTPUPYIOIINNA YBXKEHHE K JIIOJIIM TPY/Aa, OCO3HAIOIINI IIEHHOCTh
cooctBeHHoro Tpyna. Crpemsmuiici K (QOPMHPOBaHHUIO B CETEBOM cpene JIMYHOCTHO U
MPpoeCCHOHAIIBHOTO KOHCTPYKTUBHOTO «IIU(DPOBOTO CIIeIay.

JIP.23 [TonyueHune oOyyarommuMuUCs BO3MOKHOCTH CAMOPACKPBITHS U caMOpeaTn3alus TMYHOCTH.

JIP.30 OcymecTBasonii NOUCK U UCHOJb30BaHUE HUHGPOpMALUU, HEOOXOAUMON IS
3¢ (GEKTUBHOTO BBIOJHEHUS PA3JIMYHBIX 337124, TPO(ECCUOHATBHOTO U IMYHOCTHOTO PA3BUTHS.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITIPEJMETA
2.1. O0beM y4eOHOro npeaMera M BUAbI y4eOHOH padoThl

Bup yueOHoii padoTbl

O0BEM B yacax

O0bém o0pa3oBaTe1bHON NPOrpaMMbl Y4eOHOT0 peaMeTa 340
B TOM YHUCJIE:

OCHOBHOE co/Iep:KaHHe 253
B TOM YHUCIJIE:

JIEKINH, YPOKH 160
MPAKTUYECKHUE 3aHATHS 93
IIpodeccrnonaibHO-OPHEHTHPOBAHHOE COIePKAHUE 24
B TOM YHCIIE!

TEOpeTUYecKoe oOyueHue 24
MPAKTUYECKHE 3aHITHS

CamocrosiTesibHas padoTa odyuyaroierocs (Bcero) 57
B TOM YHUCIJIE:

CocrapiieHue CIipaBOYHOr0 MaTepuana 57
IIpoMe:kyTOUHasI aTTECTALUSA 30

Ilpomercymounas ammecmayusn 8 popme 3auema c oyenxou (| cemecmp)

Ilpomescymounas ammecmavyusn ¢ ghopme sxzamena (11 cemecmp)
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2.2. TeMaTu4ecKuii IJIaH U coaepxkanue ydeonoro npegmera OY/1.07 MATEMATHUKA

1 2 3 4
dopmupyembie
KOMIIeTeHIIUH
Coaep:xanue yueOHOIro MaTepHuaJia, MPaKTHYeCKHUE 3aHATHS, Oo0bem (OK) u
HaumeHoBaHue pa3iesioB U TeM
caMoCTosITeIbHAsA padoTa 00y4yaommxcs 4yacosB JIMYHOCTHBIE
pe3yJ/ibTaThl
(JIP)
Pazjen 1. [loBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIBI 18
Tema 1.1. Llens u 3anaun Copepxxanue yueOHOIro MaTepuasa
MaTEMaTHKU IIPA OCBOCHUU O3HakomiieHHe O0ydaromuxcs ¢ popMaMu TEKyIled W MPOMEXYTOYHOM aTTecTauuy,
CIIELIUATTBHOCTH. OCHOBHOW W JOMNOJIHUTEIBHON JIMTEPATYPON MO KypCy AUCUUILUIMHBI U MPOBEICHUE 5 JIP 2.4.23.30
MHCTPYKTaXKa MO0 TEXHUKE OE30MMaCHOCTH. >
Maremartuka B HayKe, TEXHUKE U IPAKTUYECKOM AeATeNbHOCTH. Llenu u 3anaun
W3YYEHHs MaTeEMaTHKU Ipu ocBoeHuu cnenuansHocren CIIO.
Tema 1.2. Ynucna u apudpmernueckue | Comep:kaHue yueOHOr0o MaTepuasia
ornepaunuu HaJ HUMH. [IpouieHTHEIE JleWicTBUS HaJA MOJOXKHUTENbHBIMU M OTPHULIATENILHBIMU YUCIAaMH, OOBIKHOBEHHBIMU H
BBIYHCIICHUSI. JNECATUYHBIMH  JIpoOsiMu. JleficTBUS CcO cTeneHsIMH, (QOpPMYJbl COKpPAIEHHOTO 2 TP 2.4.23.30
YMHOXX€HUS. Bbeipaxkenuss u npeodpazoBanus. [IpocTeie MpOLEHTHI, pa3Hble CIOCOOBI >
uX BelyMciIeHUs. CI0XKHbIE TPOIEHTHI.
Tema 1.3. I'eomerpus Ha mnockoctu. | Coaep:kaHue y4eOHOro MaTepuasia
IIpodeccnonanbHO—OPHEHTHPOBAHHOE COJlePKAHME
Bunpl ninockux ¢uryp v ux miomasis. 2 JIP 2,4,23,30
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U B Kypce T€OMETPUH Ha IJIOCKOCTH.
Tema 1.4. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa 2
Nel «Ywucima ¥ BEIYHCIEHUS. [TpakTdeckoe 3austue Nol o Teme «Hucaa v BEIYUCICHUS. JIP 2,4,23,30
Tema 1.5. YpaBHenus u Copaepxxanue y4yeOHOro MaTepuasa
HEPABEHCTBA. Jlunelinble, KBapaTHbIE, IPOOHO-IMHEHHBIE YpaBHEHHS U HepaBeHCTBA. CriocoObI 9
pELIeHUs] CUCTEM JIMHENHBIX ypaBHeHM. [lonaTus: matpuna 2x2 u 3x3, onpeaennurens JIP 2,4,23,30
matpulbl. Meton I'aycca. CucteMbl HETMHENHBIX ypaBHEHUH. CHCTEMbI HEPABEHCTB.
Tema 1.6. Cucremsb! ypaBHeHuil u | Comep:kaHue y4eOHOT0 MaTepuajia
HEPaBEHCTB. BxonHoli KoHTpO:Ib. Beruucnenus u npeoOpa3oBaHusi. Y paBHEHUsS U HEPAaBEHCTBA. 2 JIP 2,4,23,30

I'eomeTpust Ha IIOCKOCTH.
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1 2 3 4

CamocrosiTenbHas padora Nel 4 JIP 2.4.23.30
CocraBiieHHE CITPAaBOYHOr0 Marepuasia no reMe «4ucaa u BBIYUCICHUS P

Tema 1.7. Ilpaktuueckoe 3ansrue | Coaep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30

No2  «JIuneitnpie  ypaBHeHus WU | [Ipaktudeckoe 3ansitue No2 1o teMe «JIuHeliHbIe ypaBHEHUS U HEPABEHCTBA» 2

HEPABEHCTBA»

Pazjen 2.1IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 18

Tema 2.1. OCHOBHbBIE TOHATUS Copaepxxanue yueOHOIro MaTepuasa

CTepEOMETPHH. [Tpenmet crepeomerpun. OCHOBHBIEC OHATHS (TOYKA, IPSIMasi, IIOCKOCTb,
pocTpancTBO). OCHOBHBIE aKCMOMBI cTepeomeTpuu. [lepecekaromuecs, 9 OK 04
napasuliesibHbIE U CKpeluBaromecs npsameie. [I[pru3Hak U CBOMCTBO CKPEIIMBAIOIINXCS JIP 2,4,23,30
npsiMbix. Pacrionoxenue npsmsix U miaockocteil. OCHOBHBIE TPOCTPAHCTBEHHbIE
burypsl.

Tema 2.2. [IpakTuueckoe 3aHsATHE Copepxxanue yuyeOHOIro MaTepuasa JIP 2,4,23,30

Ne3 «IIpumeneHue akcuom [TpakTuueckoe 3ausatue Ne3 no teme «lIprMeHeHne akcuoM CTepEOMETPHI 2

CTEPEOMETPUI.

Tema 2.3. ITapamnensHoCTb NpsAMbIX, | Coaep:kaHue y4eOHOI0 MaTepuasa

IIPSIMON U TUIOCKOCTH, TNIOCKOCTEH. [TapannensHble npsiMas 1 wiockocTb. Onpenenenue. [Ipusnak. CpoiicTsa (c
nokaszatenbcTBoM). [lapamnensubie mockoctu. Onpenenenue. [pusnak. CroiicTsa (C 2
JIOKa3aTeNIbCTBOM). TeTpasip u ero 35eMeHThl. [lapannenenunen u ero J€MeHTHI. JIP 2,4,23,30
CBolicTBa IPOTUBOMNOJIOKHBIX TpaHel U AuaroHanei napamuenenunena. [locrpoenne
ceyeHuil. Pemenue 3aqay.

Tema 2.4. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOIro MaTepuasa

Ned «[lapannenbHOCTb MPSIMBIX U [Tpaktnyeckoe 3ansaTue Ned o teme «llapanienbHOCTh NPSAMBIX U TUIOCKOCTEH». 2 JIP 2,4,23,30

IIJIOCKOCTEN».

Tema 2.5. [lepneHAuKyIIPHOCTD Copnepxanue yueOHOro Mmarepmuasa

MPSIMBIX, IPSIMOM U TJIOCKOCTH, [lepnenaukynsipuble mnpsmble. [lapamnenbHble nOpsMble, NEPHEHIUKYISPHBIE K

IJIOCKOCTEH. IJIOCKOCTH. [Ipu3HaK NEepneHIUKyJISIPHOCTH MPSMOW M IUIOCKOCTH. JloKa3aTenbCTBO.
Ilepnengukynap u  HakinoHHas. [lepnenaukynspuele  miockoctd.  IIpusHak 2
NEPIEHIUKYIAPHOCTH IUIOCKOCTeH. JlokasaTenbcTBO. PaccTosiHMS B NpOCTpaHCTBE. 7P 2,4,23,30
Teopema o Tpex mnepneHauKyisipax. JlokasaTenbCcTBO. Yros MEXIy NpsSIMON H
IJIOCKOCTBIO. YTOJI MEX/Ty MIOCKOCTSAMHU.

Tema 2.6. [TapannensHsle, Coaep:xanue yueOHOro MaTepuaJia 2 JIP 2,4,23,30
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NIEPIEHIUKYIIPHBIE, AKcuoMbl crepeoMeTpud. IleprneHuKyIapHOCTb MPSIMON U TUNIOCKOCTH,
CKPELIMBAIOIIUECS MTPSIMBIE. [apajjIeNIbHOCTh JIBYX IPSAMBIX, IEPIEHAUKYISPHBIX INIOCKOCTH,
MEPIECHINKYISIPHOCTD TIJIOCKOCTEH.
CamocrosiTesibHasi padora Ne2 4 JIP 2.4.23.30
CocTaBiieHHe CIPaBOYHOI0 MaTepuaia 1o teme «CrepeoMeTpus» T
Tema 2.7. IIpakTiuueckoe 3aHsATHE Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
Nod «Yros Mmexny npsMbIMU. ITpakTueckoe 3ansaTue Ned no Teme «YToa MexXIy OpsIMbIMUY. P
Pa3nen 3. KoopauHaTrsl 1 BEKTOPBI 16
Tema 3.1. JlexapTroBsl koopauHaTel B | Coep:kaHue y4eOHOI0 MaTepuasa
IIPOCTPAHCTBE. JlekapToBbI KOOPJMHATHI B IpocTpaHcTBe. [IpocTeiiiue 3a1aun B KoOpiuHaTax. 2 TP 2.4.93 30
PaccrosiHue mexay 1ByMsl TOUKaMH, KOOPIMHATBI CEPEIMHBI OTPE3KA. >
Tema 3.2. Bextops! B npoctpancTe. | Coaep:kaHue y4eOHOro MaTepuasa
VYron Mexxay BEKTopaMu. Bekrops! B npoctpancTBe. Cll0)keHHE U BBIYUTAaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha uncio. Komruianapssie BekTopbl. CKalsipHOE POU3BEAEHUE BEKTOPOB. Pasnoxxenue
BEKTOpa 10 TPEM HEKOMILJIaHAPHBIM BeKTOpaM. KoopIuHaThl BEKTOpa, CKaJIsipHOE 2 TP 2.4.23 30
IIPOU3BE/IEHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPAaMU, YIOJ MEXTY P
IPSIMOH M TIOCKOCTBIO, YTOJI MEXY TUIOCKOCTSIMH. Y PaBHEHHE MIJIOCKOCTH.
["eomeTpruyecKui CMBICH ONPeNeIuTeNs 2X2.
Tema 3.3. [IpakTnueckoe 3aHATHE Copepxanue yueOHOro Mmarepuasa 5
Ne6 «KoopanHaTBI M BEKTOPEDY. [Tpaktuyeckoe 3anstue Neb o teme «lIpon3BeieHne BEKTOPOBY. JIP 2,4,23,30
Tema 3.4. [IpakTuxo- Copepxanue yueOHOro Mmarepuasa
OpUEHTUPOBAHHBIE 33]]a4M Ha KoopaunatHas niockocTs. Berunciienne paccTosiHU U MIomaiel Ha MI0CKOCTH. 2 TP 2.4.23.30
KOOPJMHATHOM INIOCKOCTH. KonnuecTBEeHHBIE PACUETHI. T
Tema 3.5. Pemenne 3aa4. Conep:xanue yueOHOro MaTepuaJia
KoopauHaTsl 1 BEKTOpHI. JlexapToBbI KOOPIMHATEI B IpOCTpaHcTBe. BekTopsl B mpocTpancTBe. CloKEHUE U
BbIUMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. KoMruianapHbie BEKTOPBI.
CkansipHO€E TPOU3BENECHNE BEKTOPOB. PaznokeHue BEKTopa 0 TPEM HEKOMILIaHAPHBIM 9
BekTopaM. [Ipocreiimne 3axaun B koopauHatax. KoopiMHATHI BEKTOpA, pacCTOsTHUE JIP 2,4,23,30
MEXly TOUKaMH, KOOPJIUHATBI CEPEUHBI OTPE3Ka, CKAIIPHOE IPOU3BEIEHUE BEKTOPOB
B KOOpJMHATAX, YTOJI MEXKIY BEKTOPAMHU, YTOJl MEXY MPSAMOI U MIOCKOCTBIO, YIOJ
MEXY INIOCKOCTSMH.
Tema 3.6. [IpakTuueckoe 3aHsTHE Copaepxxanue y4yeOHOro MaTepuasa 5
Ne7 «IIpon3BeieHNE BEKTOPOBY. [Tpaktuyeckoe 3anstue Ne7 o reme «KoopIuHaAThl U BEKTOPHIY. JIP 2,4,23,30
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CamocrosiTeibHas padora Ne3 4 JIP 2.4.23.30
CocTaBieHue CIpaBOYHOro Marepuaia rno reme «KoopimHaTel 1 BEKTOPBI». >
Pa3nea 4. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckne GyHKIUM 30
Tema 4.1. Tpuronomerpuueckue Conep:kanue y4eOHOT0 MaTepuaJia
(byHKIMU TPOU3BOJIBHOTO YA, Paguannas u rpamycHas Mepa yria. IIoBOpoT TOYKM BOKpYr Hauyana KOOpIMHAT.
qHCa. OnpeneneHre cuHyca, KOCMHYCA, TAHT€HCA W KOTaHTeHcCa. 3HAKW CHUHYCa, KOCHUHYCA, 2 JIP 2,4,23,30
TAHI'€HCAa U KOTAHI€HCAa 10 YETBEPTAM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM,
TAHI'€HCOM M KOTaHI'€HCOM OJJHOT'O U TOTO YK€ YIJIa.
Tema 4.2. OcHOBHbIE Copaepxxanue yuyeOHOro MaTepuasa
TPUTOHOMETPUYECKHUE TOKIECTBA. Tpuronomerpuueckue ToxzaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAaHI'€HC YIJIOB OH - 2
a.. DopmyJIbl IPUBEICHMUS. JIP 2,4,23,30
Tema 4.3. [IpakTuueckoe 3aHsATHE Copepxxanue yuyeOHOIro MaTepuasa
Ne8 «Tpuronomerpuueckue [Tpaktuyeckoe 3anstue Ne§«Tpuronomerpudeckue GyHKIUN IPOU3BOIBHOIO YIJIa, 2 JIP 2,4,23,30
(GyHKIMU TPOU3BOIBHOTO YTIJIa, YHUCIIAY .
YHCIIay .
Tema 4.4. Cunyc, kocunyc, TanreHc | Coaep:kaHue y4eOHOro MaTepuasa
CYMMBI U Pa3HOCTH JIBYX YTJIOB. Cymma u pasHocTh cuHycoB. Cymma M pa3sHOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoitHoro  yrna. @opMynbl  mojoBHHHOrO  yria. [IpeoOGpa3oBaHusi  CyMMBI 2
TPUTOHOMETPUUYECKMX (YHKUMHA B TPOM3BEAECHHUE U MPOU3BEACHUS B CYMMY. JIP 2,4,23,30
BolpaskeHue TpUroHoMeTpu4ecKuX (QyHKIMI depe3 TaHT€HC MOJIOBUHHOTO apryMeHTa.
ITpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAKECHHH.
Tema 4.5. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa
Ne 9 «IIpeobpa3oBanue [Tpaktuyeckoe 3anstue Ne9 no reme «lIpeoOpa3oBanue TPUrOHOMETPHUUECKUX 5 TP 2.4.93 30
TPUTOHOMETPUYECKUX BBIPAKEHUN). | BBIPAKECHUI. P
Tema 4.6. DyHkuuu, UX CBONCTBA. Copaepxxanue y4yeOHOIro MaTepuasa
OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHUH QyHKImii. YETHOCTD, HEUETHOCTD, 2 JIP 2.4.23.30
nepuoAnYHOCTh PpyHKIKH. CriocoOb! 3ajaHus QYHKITHIM. T
Tema 4.7. Tpuronomerpuueckue Copaepxxanue yueOHOIro MaTepuasa
(GyHKIIMH, UX CBOWCTBA U rpapuKu. O6unacTh onpeaeneHuss 1 MHOKECTBO 3HaYEHHUM TPUTOHOMETPHUUECKUX (YHKITHI. 9
YETHOCTh, HEUETHOCTD, MEPUOAUIHOCTh TPUTOHOMETpUYECKHX (yHKINH. CBOHCTBA U JIP 2,4,23,30

rpaduku QyHKIMIA y = cos X, y=sin X, y =tg X, y =ctg X.
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Tema 4.8. [IpeoOpazoBanue Copepxxanue yueOHOIro MaTepuasa
rpaMKOB TPUTOHOMETPUUYECKHX Cxartue U pacTskeHue rpaMKoB TpUroHomerpuyeckux ¢pynkuuii. [IpeobpazoBanue 9
GbyHKIHHA. rpaduKOB TPUrOHOMETpHUECKUX (HyHKIMNA. OOpaTHBIE TPUTOHOMETPUIECKUE JIP 2,4,23,30
dbyakuun. Ux cBoiicTBa u rpaduky.
Tema 4.9. O0parnble Copaepxxanue yyeOHOIro MaTepuasa
TPUTOHOMETPUUYECKUE (DYHKIMH. IIpodeccnoHaIbLHO—OPUEHTHPOBAHHOE CO/leP/KAHUE OK 01
Onucanue Nporu3BOACTBEHHBIX MPOIECCOB C MOMOIIBIO IPauKOB PYHKIIUI. 2 P 2.4.23.30
Hcrnonb30BaHMe CBOWCTB TPUTOHOMETPUUYCCKUX QYHKIIUN B MPOGECCHOHATBHBIX >
3aJa4ax.
Tema 4.10. [IpakTrueckoe 3aHATHE Coaep:xxanue yueOHOro MaTepuaJia
Nel0 «I'pachukn OCHOBHBIX [Tpaktuyeckoe 3anstue Nel( o Teme «I'paduku OCHOBHBIX TPUTOHOMETPUIECKUX 2 JIP 2,4,23,30
TPUTOHOMETPUUYECKUX (DYHKLIUN». byHKLIH.
Tema 4.11. TpuroHomerpuyeckue Copaepxxanue yuyeOHOIro MaTepuasa
YPaBHEHMS U HEPaBEHCTBA. VYpaBHeHHUE cOs X = a. YpaBHEHHUE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenne
TPUTOHOMETPUUECKHUX ypaBHEHUN OCHOBHBIX THUIIOB: npocreiune
TPUTOHOMETPUUYECKHE  ypAaBHEHMs, CBOJALIMECSs K  KBaJpaTHBIM, pelIaeMble 2 TP 2,4,23,30
pa3I0KEHUEM Ha MHOKUTENH, OHOPOIHBIE.
IIpocreiimye TpPUroHOMETPUYECKUE HEPABEHCTBA.
Tema 4.12. Cucremsl Copepxanue yueOHOro MmaTrepuasa 5 JIP 2.4.23.30
TPUTOHOMETPUYECKUX YPABHEHH. CucreMbl IPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUH. P
Tema 4.13. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Ne 11 «Tpuronomerpruueckue IIpaktrueckoe 3ansatue Nell no reme «Tpuronomerpuueckue ypaBHEHUs U 2 JIP 2,4,23,30
YPaBHEHUS U HEPABEHCTBAY. HEPaBEHCTBAY.
CamocrositeibHas padora Ne4 4 JIP 2.4.23.30
CocraBrieHre CIIpaBOYHOTO MaTtepuaia no reme «KoopamHarsl U BEKTOPEI. T
Pa3nea 5. KommiiekcHbie ynciia 10
Tema 5.1. KoMIuiekcHbIe yncia. Conep:xanue yueOHOro MaTepuaJia
[TonsiTne koMIIeKkcHOro yncia. ConpsykeHHbIE KOMIUIEKCHBIE YHCia, MOAYIb U
apryMeHT KOMILUIEKCHOTo uncna. @opma 3arnucu KOMIUIEKCHOTO YHCIIa 2 JIP 2,4,23,30
(reoMeTpuyeckas, TPUTOHOMETpUYEcKasi, anredpandeckas). Apudmernueckue
JEMCTBUS C KOMIIJIEKCHBIMU YHCIIAMHU.
Tema 5.2. [Ipumenenue Copnepxxanue yueOHOIro MaTepuaJa 2 JIP 2,4,23,30
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KOMILJIEKCHBIX YHCEN. BoinonHeHue pacueToB ¢ NOMOILBIO KOMILIEKCHBIX uKcen. [Ipumeps! ucnonb3oBaHus
KOMIIJICKCHBIX YHMCEJ.
Tema 5.3. [Ipaktnueckoe 3ansatue Ne | Conep:kanue yueOHOro MaTepuasia 9 TP 2.4.23.30
12 «KOMIUIEKCHBIE YHCIIAY. [TpakTnueckoe 3ansatue Ne 12 o reMe «KoMIUIEKCHBIE YMCTA». >
CamocrosiTesibHasi padora Ne5 4 JIP 2.4.23 30
CocraBiieHH€ CIIPAaBOYHOT0 Marepuaia no reme « KoMmriekcHeie unciay. >
Pa3nea 6. Ilpon3Bognas GpyHKIUH, ee IPUMEHEHHE 29
Tema 6.1. [loHsATHE TPON3BOIHOM. Copepxxanue yueOHOIro MaTepuasa
®opmyisl 1 IpaBUiIa OnpezaeneHye 4UCIOBOM MOCIEI0BATEIbHOCTH U CIIOCOOBI ee 3ananus. CBoiicTBa
Qg QepeHITpOBaHusI. YHUCJIOBBIX IOCIeA0BaTeNbHOCTEH. OnpeneneHue npeaena nociae0BaTeIbHOCTH.
Brraucnenue npenenos nocnenoarensHoctei. [lpenen pynkunnu Ha 66CKOHEYHOCTH. 2 JIP 2,4,23,30
[Tpenen ¢pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamenue GyHkiun. 3amaun,
IIPUBOALINE K IIOHATHIO IPOU3BOAHON. Onpesesenne Npon3BogHON. AJITOpUTM
OTBICKaHUS IPOU3BOAHOM.
Tema 6.2. [Ipou3BoiHbIE CYyMMBI, Coaep:xxanue yueOHOro MaTepHaJia 2
pa3HoCTH, Ipou3BeieHus, yactHoro. | ®opmynsl nuddepenumposanus. [Ipasuna quddepenurponanusl. JIP 2,4,23,30
Tema 6.3. [IponsBonHbIe Copnepxanue yueOHOro Mmarepmuasa
TPUTOHOMETPUUECKUX (QYHKIIHH. Omnpenenenue cnoxHor GyHkuu. [Ipon3BoaHas TPUrOHOMETPUUECKUX (PYHKIIUM. 2 JIP 2,4,23,30
ITpon3BoiHas CIOKHOU (YHKIIMH.
Tema 6.4. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOIro MaTepuasa 2 IP 2.4.23.30
Ne 13 «IIpousBoaHas QyHKIMHY. [Tpaktunyeckoe 3anstue Nel3 o Teme «lIponsBogHas GyHKIHNY. CTT
Tema 6.5. TlonsTue HEMPepHIBHOM Conep:xxanue yueOHOro MaTepuaJia
¢byHKIMH. MeTo1 HHTEPBAJIOB. [TonsiTue HenpepbIBHON (yHKIMU. CBOWCTBA HENIPEPBIBHOW (DyHKIMU. CBSA3b MEXTY 2
HENPEPBHIBHOCTHIO U AUPPepeHInpyeMOCThIO PYHKIMH B TOUKE. AJITOPUTM PELIECHUS JIP 2,4,23,30
HEPABEHCTB METOJIOM MHTEPBAJIOB.
Tema 6.6. I'eomerpuueckuii u | Coaep:kaHue y4eOHOIo MaTepuasa
(bu3nYecKuii CMbICI TPOU3BOAHOM. IIpojeccrnonaIbHO—OPHEHTHPOBAHHOE COAEPKAHUE
['eomeTpryeckuii CMbICI POU3BOJAHON (PYHKIIMH — YITIOBOM KO3 ULIHEHT 9 OK 01
KacaTeJIbHOH K TpaduKy GyHKIUHU B TOUKE. Y paBHEHHE KacaTeIbHOM K rpaduky JIP 2,4,23,30

GyHKIMHU. AJTOPUTM COCTaBIICHUS] YpaBHEHUS KacaTelbHOM K rpaduKy QyHKIMH
y=1(x). ®uznyeckuii (MeXaHMUECKHUi1) CMBICII TIPOU3BOIHONW — MTHOBEHHAsI CKOPOCTh B
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MOMEHT BpemeHHU t: v = S’ (t). dusnueckuii cMbICT TIPOU3BOJHON B
npodecCHOHANBHBIX 3aayax.
Tema 6.7. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOIro MaTepuasa
Ne 14 «I'eomeTpuueckuii u [TpakTrueckoe 3anstue Ne 14 o treme «I'eomeTpruieckuii U (PU3MIECKUN CMBICIT 2 JIP 2,4,23,30
(U3HYECKUN CMBICI IPOU3BOJHONY. | TPOU3BOTHOI.
Tema 6.8. Monoronnocts pyakiuu. | Coaep:kanue y4edOHOro MaTepHajia
Touku skcTpemyma. Bospacranue u yosiBanue (GpyHKIINH, COOTBETCTBUE BO3pACTAHUS U yObIBAHUS
byHKIIMM 3HaKy pou3BoAHOM. [ToHATHE MPOU3BOAHON BBICHIETO MOPSIKA,
COOTBETCTBHUE 3HAKa BTOPOU MPOU3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH HA 9
oTpeske. 3a/1a4yl HA MAaKCUMYM U MUHUMYM. [[OHsITHE acCUMIITOTHI, CHOCOOBI X JIP 2,4,23,30
oTpeneNieHus. AJTOPUTM UCCIIEAOBAaHUS (PYHKIIMHM U IOCTPOCHHS ee rpaduka c
MOMOIIBIO TPOU3BOHOU. J[poOHOo-uHeiHas Gynkuus. VccnenoBanue GpyHkuuu Ha
MOHOTOHHOCTH U TIOCTPOEHHUE rpahUKOB.
Tema 6.9. Han6Gomnwiee u Coaep:xxanue yueOHOro MaTepuaJia
HaUMEHbBIIICe 3HAYCHUS PYHKIIHH. Haxoxaenre HanOOIbIIero 1 HAMMEHBIIIET0 3HAYCHUH (PYHKIHN, TOCTPOCHUE 2 JIP 2,4,23,30
rpad)uKoB MHOTOYJIEHOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTUYeCcKOro aHajan3a.
Tema 6.10. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Ne 15 «MccnenoBanue GpyHKIUM C [TpakTuueckoe 3ausatue Ne 15 mo teme «MccnenoBanue GyHKIHMI ¢ TOMOIIBIO 2 JIP 2.4.23.30
TMOMOIIBIO TPOU3BOTHOW. MIPOU3BOIHOMN. >
Tema 6.11. Haxoxnenue Copepxanue yueOHOro MmaTrepuasa
ONTUMAJIBHOIO pe3yibTaTa ¢ Hauwmensbiiee n Hanbosnbiee 3Ha4eHne QyHKINU. 9
IIOMOIIBIO TPOU3BOIHOM B JIP 2,4,23,30
MIPaKTUYECKHX 3ajjauax.
Tema 6.12. Pemenue 3amau. Conep:xxanue yueOHOro MaTepuaJia
[TpousBosaHas ¢pyHKLMH, €€ IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2
IIPUMEHEHNE. ®opmynsl 1 npaBuia auddepenuuposanusd. Mcenenopanne GyHKINN ¢ TOMOIIBIO JIP 2,4,23,30
npoun3BoiHON. Hanbosplee 1 HauMeHbIee 3HaueHUs! PyHKIUH.
Tema 6.13. IIpaktuueckoe 3anatue | Coaep:kanue yueOHOro MaTepuajia 2
Ne 16 «ITpumenenue npousBonnoir | [Ipaktuueckoe 3anstre Nel6 o teme «IIpumeHeHne nponu3BOAHON QYHKITHI. JIP 2,4,23,30
byHKIANY. CamocrosiTesibHas padoTa Ne6 3 TIP 2.4.23.30
CocraBieHue cpaBoyHoro marepuaia o reme «IIpousBoanas GpyHkmm». CTT
Paszpnen 7. MHOTOrpaHHMKHM M TeJ1a BpallleHUs 40
Tema 7.1. Bepimnsl, pedpa, rpaHu \ Copnepxxanue yueOHOIro MaTepuaJa 2
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MHOT'OTpaHHUKA. [TonsiTie MHOTOTpaHHUKA. Ero 371eMeHThI: BEepIINHBL, peOpa, rpaHu. J(naronanb. JIP 2,4,23,30
Ceuenue. Bolnykiible 1 HEBBITYKJIBIE MHOTOTPAHHUKH.
Tema 7.2. [Ipusma, ee Copaepxxanue yueOHOIro MaTepuasa
COCTaBJISIOLINE, CEYCHHUE. [Tonstue npusmsl. Ee ocHoBaHus 1 60koBbIe rpaHu. Beicota npusmsl. [Ipsmas u
[Mapannenenunen, Kyo. HakJIOHHas npusMma. Ee cedenue. [Ipsamas u npaBuibHas npusMsl. [lapannenenunen, JIP 2,4,23,30
CBOMCTBA NPSIMOYTOJILHOIO napaenenunena, Kyo. Ceuenue kyba, napauiesnenumnesa.
Tema 7.3. [IpakTuueckoe 3aHsATHE Copaepxxanue yueOHOIro MaTepuasa
JIP 2,4,23,30
Neol7 «lIpuzmay. IIpaktuueckoe 3anstue Nel7 no reme « [lpuzmay.
Tema 7.4. [lupamuna, ee Copaepxxanue yuyeOHOro MaTepuasa
COCTaBJISIOLINE, CEYCHHUE. ITupamuna u ee anemenTsl. Ceuenue nupamusl. IlpaBunpHas nupamuia. Y ceueHHas
nupaMujia. bokoBast U mosiHas HOBEPXHOCTh NPU3MBL, TUpaMubl. [lnomans 60koBo# 1 JIP 2,4,23,30
IIOJIHOM NTOBEPXHOCTH IIPU3MBI, TUPAMUIBL.
Tema 7.5. IIpakTudeckoe 3aHsTHE Copepxxanue yuyeOHOIro MaTepuasa JIP 2.4.23 30
Nel8 «[Tupamupgay. IIpaktuueckoe 3anstue Nel8 no reme « Ilupamupgay. T
Tema 7.6. [Ipumepsl cummeTpuii B Coaep:xxanue yueOHOro MaTepHaJia
npodeccun. IIpodeccnonanbHO—OPHEHTHPOBAHHOE COePKAHME OK 01
CuMMeTpust OTHOCUTEIBHO TOUKH, IPAMOM, TitockocTH. CUMMETpHs B KyOe, P 2.4.23.30
napajuienenunenie, npusme, nupamujie. CuMMeTpus B IPUPOJIE, APXUTEKTYPE, T
TEXHUKE, B OBITY.
Tema 7.7. IIpaBriibHbIE Copaepxxanue ydyeOHOro MaTepuasa
MHOT'OT'PAaHHUKH, UX CBOWCTBA. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPIKAHUE JIP 2,4,23,30
[TonsiTre mpaBUIILHOTO MHOTOrpaHHuKa. CBOWCTBA MPAaBUILHBIX MHOTOTPAHHHUKOB.
Tema 7.8. [IpakTnueckoe 3aHsATHE Copepxanue yueOHOro MmaTrepmuasa JIP 2.4.23.30
Ne 19 «MHOTOrpaHHUKNY. ITpakTueckoe 3ansTue Nel9 no reme « MHOrorpaHHUKIY. T
Tema 7.9. [IpakTnueckoe 3aHsATHE Copepxanue yueOHOro MmaTrepmuasa
Ne 20 «IIpaBuiibHBIC [Mpaktudeckoe 3anstre Ne 20 «[IpaBuIbHBIE MHOTOTPAHHUKI. JIP 2,4,23,30
MHOTOTPaHHUKN.
Tema 7.10. O0001IeHUE U Conep:xxanue yueOHOro MaTepuaJia OK 06
CHCTeMATH3alUs 3HAHUH. O6o6muenne u cucremaruzanus 3Hanui. [loaBenenne utoros 3a | cemectp. JIP 2,4,23.30
Tema 7.10. L{ununnp, ero Copepxanue yyeOHOIro MmaTepuasa
cocrapistoniie. Ceuenue nunuuapa. | Hunuaap u ero snementsl. Ceuenne nuauHapa (MapajjielibHoe OCHOBAHHUIO U OCH). TP 2.4.23 30
529,

P A3BCPTKA NUIIMHAPA.
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Tema 7.11. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa 2
No21 «[{ummHap». ITpaktrueckoe 3ansatue Ne2l o teme «{umuaapy. JIP 2,4,23,30
Tema 7.12. Konyc, ero Copaepxxanue yueOHOIro MaTepuasa
COCTAaBJISAIOLIHE. Konyc u ero anementsl. CedyeHnue KoHyca (apauieabHOe OCHOBAHUIO U IIPOXOASIIEe 9
yepes3 BEpIINHY), KOHn4Yeckue ceueHus. PazBepTka koHyca. Y cedeHHbIH KOHYC. Ero JIP 2,4,23,30
oOpasytonias u Beicota. CeueHne yCeYeHHOT0 KOHyca.
Tema 7.13. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa 5
No22 «Konycy. [TpakTueckoe 3ansatue No22 no reme «KoHycy. JIP 2,4,23,30
Tema 7.14. Illap u cepa, ux Coaep:xanue yueOHOro MaTepuaJia 5
CEYEHUs. [Hap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoct. Ceuenue mapa, chepsl. JIP 2,4,23,30
Tema 7.15. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa 5 JIP 2.4.23 30
No23 «Cdepa, mapy. [Tpaktnueckoe 3ansatue No23 no reme «Cdepa, mapy. T
Tema 7.16. Ilonsatue 06 oObeme | Comep:kaHue y4eOHOTO MaTepHAasa
Tena. [Torsitre 06 o6beMe Tena. OObeM Kyba U IPSIMOYToJIbHOTO Napaienenumnena. Oobem OK 02
npU3Mbl U MHApa. OTHOIIEHHE 00beMOB 0JI00HBIX Tell. I'eoMeTpUYecKHi CMBICI 2 TP 2.4.23 30
onpenenutens 3-ro nopsiaka. Oobemsl upamMuasl U Konyca. Oobem mapa. [lnomanu T
noBepxHocTel Ten. O6beMbl U IJIOLIA/ 1M TOBEPXHOCTEH MMOTI0OOHBIX Tel.
Tema 7.17. IIpaktuueckoe 3anatue | Coaep:kanue yueOHOro MaTepuasia 5 JIP 2.4.23.30
Ne24 «O0OBeMbI TETN. ITpaktuyeckoe 3ansatue Ne24 o Teme «OObEMBI TEI. CTT
Tema 7.18. KomOunanuu Copaepxxanue ydyeOHOIro MaTepuasa
MHOTOI'PaHHHUKOB U T€JI BpaILlEHUS. IIpodeccnoHanbHO—OPHEHTHPOBAHHOE COCP/KAHME
Komb6unanuu reomerpuueckux tei. Mcnonb3oBanne KOMOMHAIIMM MHOTOTPAaHHUKOB U 2 TP 2.4.23.30
TeJ BpallleH!Us B IPAaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4ax. ['eomeTpruueckue KOMOMHALUU P
Ha MPaKTHKE.
Tema 7.19. Pemenue 3anau. Copepxanue yueOHOro MaTepuasa 5
MHuororpanHuku ¥ Tesna BpamieHus. | O0beMbl U IO IU TOBEPXHOCTH MHOTOI'PaHHUKOB U TeJl BpallleHUsI. JIP 2,4,23,30
Pa3nea 8. IlepBooOpasHas pyHKIMH, ee IPUMEHEHHE 23
Tema 8.1. [lepBooOpasnas ¢pyukiuu. | Coaep:kanue yuedOHOro MaTepuaja
3agaya 0 BOCCTAHOBJICHUHU 3aKOHA JIBMXKEHUS 110 U3BECTHOM ckopocTu. [loHsTHE
uHTerpupoBanus. O3HaKOMIIEHHE C MIOHATHEM MHTErpaja U epBooOpa3HoM aiis 9
¢ynkunn y=f(x). Pemenue 3a1au Ha cBsI3b IepBOOOpa3HON U €€ IPOU3BOTHOM, JIP 2,4,23,30

BBIYHCIICHHUE TTEPBOOOpa3HOM [1sl JaHHOU DyHKIuH. Tadmuma dhopmyn ams
HAXO0XJICHU NTepBo0oOpasHbIX. M3ydeHne npaBuiia BEIYMCICHHS IEPBOOOPA3HOM.
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[TpaBria HaX0XXIeHUS TEPBOOOPA3HBIX.
Tema 8.2. IIpakTuueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia 2
Ne25 «IlepBooOpa3zHasi». [Tpaktuyeckoe 3anstue Ne25 o Teme «IlepBooOpazHasi». JIP 2,4,23,30
Tema 8.3. Iinomanp Conep:kanue y4eOHOT0 MaTepuaJia
KPUBOJIMHENHOM Tpaneuuy. 3aauu, MPUBOISALINE K IIOHATHUIO ONPEEIIEHHOTO UHTErpajga — O BHIYMCICHUN
IUIONIAIM KPUBOJIMHENHOW Tpalelny, O epeMelieHu Touku. [Tonsatue 2 P 2.4.23.30
oTpene€HHOro HHTerpana. 'eoMmeTpudeckuil 1 pU3MUECKUI CMBICH OMPEACICHHOTO >
unrerpana. ®opmyna Hetotona — Jleitbnuna.
Tema 8.4. Heonpenenenusiit Copaepxxanue yuyeOHOro MaTepuasa 5 JIP 2.4.23 30
HWHTETpall. [ToHsiTHE HEonpeeIEHHOI0 HHTErpaia. T
Tema 8.5. [IpakTuueckoe 3aHsTHE Copepxanue yueOHOro MaTepuasa 5 JIP 2.4.23 30
No26 «Heonpenenennsiii unrerpany. | [lpakruueckoe 3anstre No26 no treme «HeonpeeneHHblil HHTErpam. T
Tema 8.6. [lonsarue 06 Coaep:xxanue yueOHOro MaTepuaJia
OIIpe/IeIEHHOM MHTErpae Kak ["'eomeTpryeckuii CMBICI OIIPEIEICHHOIO UHTErpala. 2
IJIOIIAAN KPUBOJIUHEHHOMN JIP 2,4,23,30
Tpaneuuu.
Tema 8.7. [IpakTnueckoe 3aHsaTHE Copepxanue yueOHOro MmaTrepuasa 2 JIP 2.4.23.30
Ne27 «OnpeneneHHbIN UHTETpAI». [TpakTrueckoe 3anstue Ne27 no reme «OnpeesIeHHbII HHTErpai. P
Tema 8.8. Onpenenenneiii unrerpan | Coaep:kaHue yuedGHOro MaTepuasa
B JKU3HU. ['eomeTpuueckuii cMbica onpezaeneHHoro uurerpana. @opmyna Hetotona - JleiiOHuma.
Pemenue 3a1a4 Ha MPUMEHEHHUE HHTETPAJIA JUTS BBIYUCICHUS (DU3HUCCKUX BEJTHIUH U 2 JIP 2,4,23,30
wiomazae. Ileppoodpasnas Gpynkiuu. [IpaBuna HaxoxaeHus nepsoodpasHbix. Ee
IPUMEHEHHE.
Tema 8.9. [IpakTnueckoe 3ansTHE Copepxanue yueOHOro Mmarepuasa 5 JIP 2.4.23.30
Ne28 «MHurerpan u ero [Tpaktdeckoe 3aastue Ne28 o Teme «MHTErpan u €ro mpuMeHEHUeY. P
[IPUMEHEHUEY. CamocrositeibHas padora Ne7 5 JIP 2.4.23.30
CocTaBieHHue CIPaBOYHOr0 Marepuaiia rno reme «Murerpam. >
Pa3nea 9. Crenenn u kopuu. CreneHHas QyHKIus 19
Tema 9.1. Crenennas QyHkIus, ee Conep:xxanue yueOHOro MaTepuaJia
CBOKCTBA. IloHATHE KOpHSA N-OM CTENEHHU W3 JAEUCTBUTENBHOrO yucna. OyHKUUH Yy = VX ux 2 JIP 2.4.23.30
529,

cBoiicTBa u rpaduku. CBOHCTBA KOPHSI N-Of CTENEHH.

33



1 2 3 4
Tema 9.2. IIpeoOpazoBanue Copepxxanue yueOHOIro MaTepuasa
BBIPAYKEHHI C KOPHAMH h-O [IpeoOpazoBanre UpparmOHATBHBIX BHIPAKCHUM. 2 JIP 2.4.23 30
CTEIICHMU. T
Tema 9.3. IIpakTuueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia 2
Ne29 «Pagukaibn. ITpaktuueckoe 3anstue Ne29 no reme «Panukanbiy. JIP 2,4,23,30
Tema 9.4. CpoiicTBa CTENEHHU C Conep:kanue y4eOHOT0 MaTepuaJia
panMoHaNbHBIM U JeicTBUTENbHBIM | [loHSTHE cTeneHH ¢ I00bIM pallMOHANIBHBIM MoKa3aTeneM. CTeneHHble QyHKINH, UX 2 TP 2.4.23 30
MOKa3aTeJIsIMU. CBOMCTBA U IpauKH. 7T
Tema 9.5. Peuienue Copaepxxanue yuyeOHOro MaTepuasa
UPPALMOHAIBHBIX YPABHEHUN U PaBHOCHIIBHOCTh MppAaLlMOHAJIBHBIX YPABHEHUN U HEPABEHCTB. METOMBI UX PELEHUS. 2 TP 2.4.23.30
HEPABEHCTB. PeuieHne nppanimOHAIbHBIX YPaBHEHNUN U HEPABEHCTB. CTT
Tema 9.6. CrerneHu u KOpHU. Coaep:xxanue yueOHOro MaTepHuaJia
Omnpenenenue creneHHon ¢pyHkuu. Mcrnonb3oBaHue ee CBOWCTB IIPU PELICHUN 2 TP 2.4.23 30
YpaBHEHUI U HEPABEHCTB. T
Tema 9.7. IlpakTHueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepHaJia 2
No30 «CrerneHu U KOpHU». [TpakTaeckoe 3ansaTue Ne30 o reme «CTENeHN U KOPHH. JIP 2,4,23,30
CamocrositesibHas padora Ne8 5
CocraBieHre cupaBOYHOro MaTepuaia 1no teme « CTeneHu u KOpHU».
Pa3nea 10. Iloka3zaTenbHas GyHKIust 17
Tema 10.1. IToxazarenbHas Copepxanue yueOHOro MmaTrepuasa
¢GbyHKIUS, ee CBOICTBA. CreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENBHBIM MOKa3aTeneM. OnpezeneHue
noka3zarejabHON QyHKIUH, ee cBOicTBa U rpaduk. 3HAKOMCTBO C IPUMEHEHHEM 2 TP 2.4.93.30
nokasarenbHON QyHKIUH. Pelenne nokasareabHbIX ypaBHEHUH (YHKIIMOHAIBHO- >
rpau4ecKUM METOI0M.
Tema 10.2. IIpaktnueckoe 3ansatue | Coaep:kanue yueOHOro MaTepuajia 2 TIP 2.4.23.30
Ne31 «IlokazarenbHas QyHKIHS. [Tpaktuueckoe 3ansaTue Ne31 no Teme «llokazaTenbHas QyHKIUS». >
Tema 10.3. Pemenue Copaepxxanue yueOHOIro MaTepuasa
[TOKA3aTENbHBIX YPABHEHUHN U Pemenne nmokas3aTesnbHBIX YPAaBHEHH METOJIOM YPaBHUBAHUS [T0OKA3aTENIEH, METOOM
HEPABEHCTB. BBEJICHUSI HOBOI epeMeHHOH, (PyHKIIMOHAIbHO-TpaduIeckuM MeTo1oM. Perienne 2 TP 2.4.23.30
27 b

IMMOKAa3aTCJIbHBIX HCPABCHCTB. CucTeMBl TOKa3aTeIbHBIX ypaBHeHHﬁ. Pemenne cucrem
IIOKa3aTCJIbHBIX ypaBHeHHﬁ.
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Tema 10.4. Pemenue 3anau. Copepxxanue yueOHOIro MaTepuasa
IToka3zarenbHast QyHKIMSL. Pemienue noka3aTenbHbIX YpaBHEHHH METOJIOM YpaBHUBAHUS MOKa3aTesel 1 METOJJOM 2 TP 2.4.23 30
BBEJICHMS HOBOM MepeMeHHOM. Perienne nokaszareabHbIX HEPABEHCTB. >TT
Tema 10.5. IIpaktnueckoe 3ansatue | Conep:kanue yueOHOro MaTepuasia 5 JIP 2.4.23.30
Ne32 «IlokazarenbHble ypaBHeHUsD». | [IpakTrueckoe 3ansTre Ne32 o teme «IlokazarenbHble ypaBHEHUS. P
Tema 10.6. IIpaktuueckoe 3ansatue | Copep:kaHue y4eOHOro MaTepuajia
2 JIP 2,4,23,30
Ne33 «IlokazarenbHble [Tpaktuyeckoe 3anstue Ne33 o Teme «lloka3zaTenbHbIe HEPAaBEHCTBAY. T
HEpPaBEHCTBAY. CamocrosiTesbHasi padora Ne9 5 JIP 2.4.23.30
CocraBieHue cipaBoyHOro mMarepuaia no teme «llokazarenpHast QyHKIHS. >
Pa3nea 11. Jlorapugmsl. JJorapupmuyeckasi pyHkuus 27
Tema 11.1. Jlorapudm yucna. Coaep:xxanue yueOHOro MaTepuaJia 2
Jlorapudm uncna. JlecATHYHBIN U HATYPAIbHBIN JTOTapu(MBI, YHCIIO €. JIP 2,4,23,30
Tema 11.2. CsoiictBa norapu¢pmoB. | Comep:kaHue yueOHOT0 MaTepHasa 2
Onepanus gorapuMUpPOBAHHUS. CgoiictBa norapudmon. Onepanus JorapuMUpOBaHHSL. JIP 2,4,23,30
Tema 11.3. Ilpaktuueckoe 3anartue | Comep:kaHue y4eOHOT0 MaTepHasa 5 JIP 2.4.23.30
Ne34 «Jlorapumeny. ITpakTueckoe 3anstue Ne34 o reme «Jlorapupmsen. P
Tema 11.4. Jlorapudpmuyeckas Copepxanue yueOHOro MmaTrepmuasa 5
(GyHKIMS, ee CBOICTBA. Jlorapudmmueckas GyHKIUS U ee CBONCTBA. JIP 2,4,23,30
Tema 11.5. Ilpaktuueckoe 3anartue | Coaep:kaHue y4eOHOro MaTepuasa
Ne35 «I'paduku norapudmuyecknx | [Ipaktrueckoe 3ausTre Ne 35 mo reme «I'paduku morapuMudaeckux QyHKITHI. 2 P 2.4.23.30
byHKIHI. CTT
Tema 11.6. Pemenue Copaepxxanue ydyeOHOro MaTepuasa
Jorapu(MUUECKUX YpaBHEHUN U [TonsTue norapupmudeckoro ypasHeHus. Onepariysi moTeHIUpoBaHus. Tpr OCHOBHBIX
HEPaBEHCTB. METO/Ia peLIeHHs] Jorapu(PMUUECKUX ypaBHEHHI: (yHKIIMOHANbHO-TpaduyecKui, 2 IP 2.4.23.30
METO/ MOTEHIIMPOBAaHUS, METO/1 BBEICHUS HOBOI nepeMeHHOH. Jlorapupmuueckue T
HEPABEHCTBA.
Tema 11.7. Cucremsl Copaepxxanue y4eOHOro MaTepuasa
Jorapu(MUUECKUX ypaBHEHHH. ANTOpPUTM pellIeHus] CUCTEMbI YpaBHEHH. PaBHOCHIIBHOCTH JIOTapru(pMUUECKUX 2 TP 2.4.23.30
ypaBHEHUIl U HEPABEHCTB. T
Tema 11.8. Ilpaktuueckoe 3anartue | Coaep:kaHue yueOHOro MaTepuasa
Ne36 «Jlorapudmuyeckue [TpakTuueckoe 3ansTue Ne36 o teme «JlorapupmMuyueckue ypaBHEHUS. 2 JIP 2,4,23,30
YpaBHEHHUS».
Tema 11.9. Ilpaktnueckoe 3ansatue | Coaep:kanue yueOHOro MaTepuajia 2 JIP 2,4,23,30

35



1 2 3 4

Ne37 «Jlorapudpmuueckue [Tpaktuyeckoe 3anstue Ne37 no Teme «Jlorapupmuueckue HepaBeHCTBAY.

HEPaBEHCTBAY.

Tema 11.10. Jlorapudmsl B Copaepxxanue yueOHOIro MaTepuasa

MIPUPOJIE U TEXHUKE. IIpodeccrnonaILHO—OPHUEHTHPOBAHHOE COIEeP:KAHUE 2 OK 01
[Tpumenenue norapudma. Jlorapupmudeckas cnupais B npupoze. Ee JIP 2,4,23,30
MaTeMaTHYECKUE CBOICTRA.

Tema 11.11. Pewenue 3anau. Copaepxxanue yueOHOIro MaTepuasa 5 JIP 2.4.23 30

Jlorapugwmsl. Jlorapupmuueckas Jlorapugmuueckas pyHkuus. Perenne npocreiimux gorapuMUIECKUX ypaBHEHUH. T

GyHKIMS. CamocrosiTtesbHas padora Nel( 5 IP 2.4.23.30
CocraBieHre CupaBoYHOro MaTepuaia rno reme «Jlorapudmon. T

Pa3nes 12. MHo:xecTBa. Jj1eMeHThI TeopuHu rpagos 15

Tema 12.1. MuoxectBa. Onepanuun | Conep:kanue yuedOHOro MaTepuajia

C MHOXECTBAMH. [Tonsitue MuOkecTBa. [logMHo)ecTBO. Onepauuu ¢ MHOKecTBaMu. Oneparuu ¢ 2 TP 2.4.23.30
MHOKeCTBaMU. PenieHue npukiagHbixX 3aad. >

Tema 12.2. [IpakTuueckoe 3aHsTHE Coaep:xanue yueOHOIro MaTepuaJia

Ne38 «MHOKECTBaY. [Tpaktryeckoe 3anstue Ne38 o Teme «MHOXKECTBAY. 2 JIP 2,4,23.30

Tema 12.3. ['pads1. Copepxanue yueOHOIro MaTepuasa 5
ITonsitue rpada. Cesi3Hbli rpad, AepeBo, HUKI rpad Ha MIIOCKOCTH. JIP 2,4,23,30

Tema 12.4. Pemenue 3anau. Copepxanue yueOHOro MmaTrepuasa

MHosKecTBa, Tpadbl 1 HX Onepanuu ¢ MHOXkecTBamMH. ONrcaHue peanbHbIX CUTYalUN ¢ TIOMOIIbIO MHOXKECTB. 2 TK 5.4

NpHMeHERve. [TpumeHnenue rpadoB K peLIeHUIO 3ajay. JIP 2,4,23,30

Tema 12.5. [Ipaktuueckoe 3anatue | Coaep:kanue yueOHOro MaTepuajia 5 JIP 2.4.23.30

Ne39 «I'padwiy. [TpakTuueckoe 3ansatue Ne39 no reme «I"padbi». >
CamocrositesibHas padora Nell 5 JIP 2.4.23.30
CocraBieHue cipaBOYHOro Marepuaia mno reme « Maoxxectsa. ['padbi».

Paszpen 13. DneMeHTbl KOMOMHATOPUKH, CTATUCTHKHU M TEOPUH BEPOSATHOCTEH 25

Tema 13.1. OcHOBHBIE TOHATHUSA Copaepxxanue y4eOHOro MaTepuasa OK 05

KOMOHHATOPHKH. [TepecTaHOBKH, pa3MellIeHUs, COUYETAHHUS. ? JIP 2,4,23,30

Tema 13.2. [Ipaktuueckoe 3anatue | Coaep:kanue yueOHOro MaTepuajia [IK 5.4

No40 «HepeCTaHOBKI/I, pa3MeleHus, HpaKTI/ILIeCKOe 3ansaTre Ne40 o Teme «HepCCTaHOBKI/I, pasMEIICHUA, COUCTaHUA. 2 JIP 2’4’23’30
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COUYETaHUSI.
Tema 13.3. CoObiTHe, BeposiTHOCTE | Coep:kaHue y4eOHOI0 MaTepuasa
coObITHs. CI0XKEHNE ¥ YMHOKCHHUE CoBMECTHBIC 1 HECOBMECTHBIE COOBITHA. TeopeMbl O BEpOSATHOCTH CyMMBbI COOBITHM. 2 OK 07
BepOSTHOCTE. VYcnoBHas BEpOSITHOCTh. 3aBUCUMbIE U HE3aBUCUMBIE COOBITHS. Teopembl 0 JIP 2,4,23,30
BEPOSATHOCTH MPOU3BEACHUS COOBITHIA.
Tema 13.4. BeposiTHOCTS B Conep:xanue yueOHOro MaTepuaJia
npohecCHOHATBHBIX 3a1a4ax. IIpodeccnonabHO—OPHMEHTHPOBAHHOE COlEPKAHME 2 OK 01
OTtHocuTeNbHASI YaCTOTA COOBITHSA, CBOMCTBO €€ YCTOMUMBOCTH. CTaTUCTHYECKOE IP 2.4.23.30
onpezeneHue BepossiTHocTU. O1eHKa BEPOSTHOCTH COOBITHS. T
Tema 13.5. [IpakTuueckoe 3aHsTHE Coaep:xanue yueOHOro MaTepuaJia
Ne41 «Teopusi BEpOSTHOCTEI». [TpakTuueckoe 3ausatue Nedl o reme «Teopust BeposITHOCTEIN». 2 P 2,4,23,30
Tema 13.6. /luckpernas ciydaiinas | Conep:kanue yueOHOro MaTepuasia
BEJIMYIHA, 3aKOH ee pacipeie/ieHys. | BUIbI CIIyqaiiHbIX BEIHYHH. OrnpezenieHre TUCKPETHON CITy4ailHOM BEJIMYUHBI. 3aKOH 2 JIP 2.4.23 30
pacupesiesieHns JUCKPETHON CiIy4ailHOM BeNMYMHbL. Ee uncaoBble XapaKTepUCTUKH. T
Tema 13.7. 3anaun Mmaremarnueckoid | Copep:kanue y4eOHOro MaTepuasia
CTATUCTHUKH. IIpodeccrnonaILHO—OPHUEHTHPOBAHHOE COAEPKAHME
Bapuanuonnsiii paa. [lonuron yactot u ructorpaMmma. CTaTuCTHUECKHE 5 JIP 2.4.23 30
XapaKTEPUCTHKH psiia HaOMro1aeMbIX JaHHbBIX. [lepBuuHas 0o0paboTKa CTaTUCTUYECKUX T
naHHbIX. ['paduueckoe ux npencrasnenue. Haxoxaenue cpeqHUX XapaKTEpPUCTHK,
HaOro1aeMbIX JaHHBIX. CocTaBiieHUe TabJUI M JMarpaMM Ha IPaKTUKE.
Tema 13.8. [IpakTuueckoe 3aHsTHE Conep:xxanue yueOHOro MaTepuaJia
Nod?2 «MaTtemaTHueckas [Tpaktunyeckoe 3ansatue Ned2 o teme «MaTeMaTudyeckas CTAaTUCTHKA. 2 OK 03
JIP 2,4,23,30
CTaTUCTHKAY.
Tema 13.9. Pemenue 3anau. Copnepxanue yueOHOro MaTepuasa
DneMeHThl KOMOMHATOPUKH, OnemeHThl KOMOUHATOpUKU. COOBITHE, BEPOSITHOCTH COOBITUS. Cl1OXKEHHE U 2 TIP 2.4.23.30
CTaTUCTUKH U TEOPUU BEPOSITHOCTEN. | YMHOXKEHHUE BEPOSITHOCTEN. T
Tema 13.10. IIpaktnueckoe 3ansatue | Conep:kanue yuedOHOro MaTepuasia 5 JIP 2.4.23.30
Ned3 «KombuHaTopuka 1 TeopHst ITpaktuyeckoe 3anstue Ne43 no Teme «KomMOMHaTOpHKA U TEOPUS BEPOSITHOCTEMN. P
BEPOSITHOCTEW. CamocrositeibHass padora Nel2
CocraBneHnue cripaBO4HOro Marepuana mo reme «Kombunaropuka. Teopus 5 JIP 2,4,23,30
BEPOSITHOCTEN».
Pasjnen 14. YpaBHeHusi 1 HepaBeHCTBA 23

37



1 2 4
Tema 14.1. PaBHOCHJIBHOCTD Conep:kanue y4eOHOT0 MaTepuaJia
YPaBHEHHUI U HEPABECHCTB. PaBHOCUIIBHOCTD ypaBHEHM U HepaBeHCTB. OnpeneneHusi. OCHOBHBIE TEOPEMBI
PaBHOCUJIBHBIX TEpeXo/iaX B YpaBHEHUSAX U HepaBeHCTBax. OOIue METOAbl PEeLICHHS
YpaBHEHMIA: IEPEX0/ OT PaBEHCTBA (PYHKIUII K paBEHCTBY apryMEHTOB IS JIP 2,4,23,30
MOHOTOHHBIX (DYHKLHN, METO/ pa3ioKEHUsI HA MHOKHUTEN, METO/1 BBE/IEHUSI HOBOU
NepEeMEHHOM, (PYHKIIMOHATBLHO-TpapHUECKUIl METO/I.
Tema 14.2. I'paduueckuii metox Coaep:xxanue yueOHOro MaTepHaJia
pelleHNs YpaBHEHNH, HEPaBEHCTB. IIpodeccnonanbHO—OPHEHTHPOBAHHOE COePKAHME
OO61re MeTOIbl pellIeHUs] HEPAaBEHCTB: MEPEeX0/1 OT CPaBHEHUS 3HAYCHUN (DYHKITUH K
CpaBHEHHIO 3HAUEHHI apTyMEHTOB JJIi MOHOTOHHBIX (DYHKIIWH, METOJT HHTEPBAJIOB, JIP 2,4,23,30
dbyHkoHanpHo-rpaduueckuit meto. ['paduueckuit MeTos perieHus ypaBHEHUN U
HEPABEHCTB.
Tema 14.3. [Ipaktuueckoe 3ansatue | Conep:kanue yueOHOro MaTepuasia
Ned4 «Pemnienvie ypaBHEHHI. [Ipaktuueckoe 3anstue Ned4 mo teme «PernieHue ypaBHEHHI. 1P 2,4,23,30
Tema 14.4. [IpakTuueckoe 3aHsATHE Coaep:xanue yueOHOIro MaTepuaJia
Ned45S «Penienue HEPABEHCTBY. HpaKTI/IquKOe saasatue Ned5 o reme «Pemenue HEPABCHCTB). JIP 2’4’23’30
Tema 14.5. YpaBHeHus u Conep:xxanue yueOHOro MaTepuaJia
HEPABEHCTBA C MOJLYJIEM. Onpenenenne Mmoayisi. PackpeiTue Moayns no onpeaenenuto. [Ipocreiime ypaBHeHUs
U HepaBeHCTBa ¢ MoAyJeM. [IpuMeHeHne paBHOCHIIbHBIX [IEPEXO0/I0B B ONPEIETICHHBIX TP 2.4.23 30
TUIAX YPAaBHEHHI U HEPABEHCTB C MOJyJIeM. 3HAKOMCTBO ¢ nmapameTpoM. IIpocreiimue T
YpaBHEHHUS U HEPABEHCTBA C MapaMeTPOM.
Tema 14.6. [IpakTuueckoe 3aHsATHE Conep:xxanue yueOHOro MaTepuaJia
Ned6 «HapaMeTpBI»- HpaKTH‘ICCKoe 3ausaTue Ne46 o Teme «HapaMeprI». JIP 2’4’23’30
Tema 14.7. CocraBnenue u pemienre | Coaep:kanue ydeOHOro Mmarepuasia
HpO(beCCHOHaHBHBIX 3a71a4 ¢ HpO(l)eCCI/IOHaHbHO—OpI/IeHTI/IPOBaHHOC coaepkaHue
TIOMOIIBIO YPABHEHHM. Pemennie TekcTOBBIX 3a71a4 MPO(HECCHOHATBHOTO COJEPKAHUSI. JIP 2,4,23,30
Tema 14.8. Pemenne 3anau. Copaepxxanue yueOHOIro MaTepuasa
VYpaBHEHHS U HEPABEHCTBA. OO0mre METO/TbI pelieHusI ypaBHEHUN. Y paBHEHHUS U HEPABEHCTBA C MOJIYJIEM H C JIP 2,4,23,30
napamMeTpamH.
Tema 14.9. O6001meHue u Conep:xanue yueOHOTro MaTepuaJia JIP 2,4,23,30
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1 2 3 4
CHCTEMATH3ALMA 3HAHUM. O6o6menne u cucreMarusanus 3Hanui. [logsenenne nuroros 3a Il cemecp.
CamocrosiTesbHasi padora Nel3 4 IP 2.4.23.30
CocTraBiieHHEe CIPaBOYHOI0 MaTepraa 1o TeMe «YpaBHEHMsI U HEPABEHCTBAY. T
Bcero: 310
IIpoMeskyTOoUHast aTTeCTALUS 30
Hroro: 340

IIpome:xxyTounasi arrecTanus: 3a4er ¢ ouenkoii (I cemecmp)

IIpomexyTouHas aTrecTanms: nucbMeHHbIH 3k3ameH (11 cemecmp)
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI YYEBHOTI'O ITPE/IMETA

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPHAJIbHO—TEXHUYECKOMY 00ecIiedeHn 10

Yy4eOHblil mpeAMeT pealiu3yeTcsi B ydeOHOM KaOMHETe MPUKIIATHON MaTeMaTHKU.

O06opynoBaHue yueOHOT0o KabuHeTa:

— M0CaZ0YHbIE MECTA MO KOJIMYECTBY 0OYJaIOLIHXCS;

- pabouee MecTo MpenoaBaTes;

- METOJIMYECKUE MaTepHalIbl 110 AUCLHUILINHE;

Texnuueckue cpeiacTBa oO0yyeHHs pabouero MecTa MpEnoJaBaTeNs:  KOMIIbIOTEPHOE
000pyZ0BaHUE, KOTOPOE JOJDKHO COOTBETCTBOBATH COBPEMEHHBIM TpPEeOOBAaHUSM O€30MaCHOCTH H
HaAEKHOCTH, MPEAYCMATPUBATh BO3MOXHOCTh MHOTO(YHKIIMOHAJIBLHOTO MCIIOJNB30BaHMs KaOMHETa, C
LENBI0 M3YyYCHHS COOTBETCTBYIOLIEH IHCHMIUIMHBL, MYJIBTHUMEAMHHOE OO0OpyZOBaHUE (TPOEKTOp U
MIPOEKIIMOHHBINA SKpaH UM UHTEPaKTUBHAsS JOCKA), IOKAIbHAsI CeTh C BBIXOJIOM B Internet.

HaumeHoBaHue cHenuMagbHOrO TIOMEIICHUS: TIOMEIIEHHE JUIS CaMOCTOATENbHON paboThl,
YuranpHeii 3a1. OCHAIIEHHOCTD: pabodee MecTo, KOMIbIOTEp (HOYTOYK) ¢ JOCTYyNoM K ceTH «HTepHeT»
u OUOC.

HaumeHoBaHue crenanbHOTO MOMEIICHUS: yueOHasi ayAUTOPUS IS TPOBEACHUS MPAKTUYECKUX
3aHATUH, TPYNIOBBIX KOHCYJAbTAMK, WHIMBUAYAJIBHBIX KOHCYJIBTAIlMH, TEKYIIETO KOHTPOJI,
MIPOMEXYTOUHOM aTTecTauuu, YdeOHas ayAUTOpPHUM, OCHAIIEHHbIE OOOpPYJOBaHHWEM U TEXHHUYECKHUMHU
cpeactBamu oOyuenus. OcHameHHOCTh: KomrmekT ydeOHOM wMebenn, HOYTOYK, TNPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUINHBIA TPOEKTOP U IKPaH).

IlepeveHb JTHIIEH3NOHHOTO M CBOOOHO PACIIPOCTPAHAEMOr0 MPOrPAMMHOIO0 00ecredeHHs :

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

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

Microsoft Windows 10 Professional 64—bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucer OM1OC OpUIIC

AutoCAD

KOMITAC-3D

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

HeorpanuueHHass BO3MOXXHOCTh JocTymna oOyuatomerocss k OMOC u3 m1000# TOUYKH, B KOTOpOH
UMeeTcsl JOoCTyln K HH(OpPMallMOHHO—TEIEKOMMYHHUKAalMOHHON cetu «MHTepHer» (manmee — ceThb
«IHTEepHEeT»), KaK Ha TEPPUTOPUN OPTaHU3AIINH, TaK U BHE €€.

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

3.2. UaopmMannoHHOe o0ecniedeHNe Peain3aliu MporpaMmbl

Jns peanuzanuu mnporpamMmbl OUOIMOTEUHBIN (DOHI 00pa30BaTENbHON OpraHU3alUU JI0JKEH
UMETb MeYaTHbIe U/WIH 3JEKTPOHHbIE 00pa3oBaTeIbHble U HH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH1yeMble
JUIS CTIOJIb30BAaHUS B 00pa30BaTeIbHOM MPOIIeCCe.

Ilepeyenb pexkoMeHayeMbIX Y4eOHBIX M3JaHUI, AONOJHUTENbHOI JuTeparypsl UHTEpHET—
pecypcoB, 6a3bl JaHHBIX OUOJIMOTEYHOTr0 POoHIA:

OcHOBHBIC HCTOYHHMKH:

1. Mopakosuu A.I'. MaremaTuka: anredpa ¥ Hayajlla MaTeMaTHYECKOrO aHajin3a, T€OMETpUs.
Anrebpa u Hauvana Marematudeckoro aHanmmsza 10 — 11 kmaccel: yuyeOHHMK 17151 0011€00pa3oBaTENbHbBIX
opranu3aiuii: 6a3oBbiii yposenb: B 2 4. U. 1/ A.I'. Mopakosuuy, I1.B. CemenoB, —11—e u3s., crep. — M.:
MuemosuHa, 2022. — 448c.

2. MopakoBuu A.I'. Maremaruka: aiaredpa ¥ Hayajla MaTeMaTHYECKOTO aHAN3a, T€OMETPHsL.
AnreOpa u Hadana matemarmueckoro aHamm3a 10— 11 kmaccel: yueOHHMK uisi 00IIe00pa3oBaTeIbHBIX
opranu3zanuii: 6a3oBblii ypoBenb: B 2 4. Y. 2 / [A.I'. MopakoBuu u ap.]; nox pea. A.I'. MopakoBuya. —
11-e uzn., crep. — M.: MHemo3suHna, 2022. —271c.
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JlonoJTHUTeIbHbIe HCTOYHMKH (U151 BHITIOJHEHUSI BHEAYAUTOPHON CAMOCTOSITEIbHOW PabOThI):

3. Ilepenbman, . U. )Kuas maTtemaTtuka : HaydHo-monyispHoe uznanue / S. W. Ilepenbman. —
Cankr-IlerepOypr : Jlanb, 2025. — 172 ¢. — ISBN 978-5-507-52194-4. — Tekcr : anmexkTpoHHsblit // Jlanb :
AJIEKTPOHHO-OMOMoTeynas cucrema. — URL: https://e.lanbook.com/book/442082

4. Cenmpix, U. 10., Iuckpernas maremaruka : ydeOHoe mocobme / W. FO. Cempix, 1O. b.
I'peGenmukoB. — MockBa : KnoPyc, 2022. — 329 c. — ISBN 978-5-406-09534-8. — URL:
https://book.ru/book/943182

5 bammakoB, M. U., Maremaruka. Ilpaktukym : ydeOHO-mpakTHueckoe mocooue / M. H.
bammvaxkos, C. b. Dutuna. — Mocksa : KaoPyc, 2023. — 294 c. — ISBN 978-5-406-10588-7. — URL.:
https://book.ru/book/945228

Ilepuoauyeckue M31aHuA:
Hayka u xu3Hb

Ponnna

DKOHOMHKA KEJIE3HBIX TOPOT

Ilepeyens npodeccHoHAIbHBIX 023 TaHHBIX 1 HHPOPMANHOHHBIX CIIPABOYHBIX CHCTEM:

1. DnextponHass wuHpopManoHHas obOpasoBarenpHas cpexpa OpUIIC. — Pexum pocryma:
http://mindload.ru/

2. CIIC «KoncynbranT [Imroc» — Pexxum nocryna: http://www.consultant.ru/

3. OBC YuebHO-METOIMUYECKOro IEHTPa MO OO0pa30BaHHMIO HA JKEJIE3HOJOPOKHOM TPAHCIOPTE
(OB YMII XKT) — Pexxum nocryna: https://umczdt.ru/

4. OBbC uznatenscTBa «Jlanb»— Pexxum mocryma: https://e.lanbook.com/

5. ObC BOOK.RU- Pexum nocryna: https://www.book.ru/
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEJIMETA
KoHTpone u OLEHKa pPE3yabTaTOB  OCBOEHUS
IIPENOJABATENIEM B IIPOLIECCE ITPOBEACHUS MPAKTUYECKUX 3aHATUN, TECTUPOBAHUSA, @ TAKXKE BBIITOIHEHUSA

00yJaroIUMHUCS WHIMBUIYAIbHBIX 33JIaHUN.

npeamMera OCYILICCTBIIACTCA

[TpomexxyTouHas arrectanus B popme 3auera ¢ orneHkoi (I cemectp) u nucbmenHoro sxk3amena (11

CEMECTD).

Oo6mue komnerenuu (OK), THYHOCTHBIE

THun oeHoOYHBIX

pe3yJbtatsl (JIP) Pasnen/Tema MeponpUATHI
OK.01 Bsibupare cmocoObl pemenus | P4, Tema 4.8, TectupoBanue
3a7a4 npodeccuonanbHol | P6, Tema 6.6 YcrHblit onpoc
NEeITEeNbHOCTHU MIPUMEHUTEIBHO k | P7, Tema 7.6
Pa3IMYHBIM KOHTEKCTaM P11, Tema 11.9
JIP 2,4,23,30

OK 02. Mcnonp30BaTh COBpEMEHHbIE
CpEICTBa IIOMCKa, aHaJIu3a U
WHTEpIpeTanuu nahopmanuu, u
MH()OPMAIIMOHHBIC TEXHOJIIOTHH IS
BBITIOJTHEHUS 33124 PO eCCHOHATBHOM
NEeSATeTbHOCTH

JIP 2,4,23.30

P7, Tema 7.16

TectupoBanue
YceTHBIN onpoc

OK 03. IlnanupoBaTh U peann30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
MpeNPUHUMATEIbCKYIO IeITeIbHOCTh B
npodeccronanbHoO chepe,
MCIOJIb30BaTh 3HAHUS IO TPABOBOM U
(UHAHCOBOW TPAMOTHOCTH B PAa3ITUIHBIX
KU3HEHHBIX CUTYaIIHIX

JIP 2,4,23,30

P13, Tema 13.8

TectupoBanue

YcTHBI onpoc
Pe3ynbTaT BBITOTHEHUS
MPAKTUYECKHUX paboT

OK 04. DddexTuBHO
B3aMMOJIEHICTBOBATh U pabOTaTh B

KOJUIEKTUBE M KOMaH/1e
JIP 2,4,23,30

P2, Tema 2.1

TectupoBanue
YeTHBIN onpoc

OK 05. OcymecTBasTh yCTHYIO U
MMCbMEHHYIO KOMMYHHUKAIMIO Ha
rOCyJIapCTBEHHOM s3bIke Poccuiickoi
denepanyy ¢ y4eToM 0COOCHHOCTEH
COLIMAIBHOTO U KYJBTYPHOTO
KOHTEKCTa

JIP 2,4,23,30

P13, Tema 13.1

TecTtupoBanue
YeTHBIN onpoc

OK 06. ITposBasTE rpakIaHCKO-
MaTPUOTHYECKYIO MO3ULHUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE HAa OCHOBE TPAJAUIIMOHHBIX
POCCHUICKHX TYyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YUYETOM
rapMOHM3ALUU MEKHALMOHAIIBHBIX U
MEXPETUTHO3HBIX OTHOIIECHUH,
IIPUMEHSTh CTaHIAPTHI

P7, Tema 7.9

TectupoBanue

YcTHBII onpoc
Pe3ynbrar BIMOTHEHUS
MPAKTUYECKHUX paboT
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AHTUKOPPYIIIMOHHOTO TIOBEJICHUS

JIP 2,4,23.30
OK 07. CoxeiicTBOBaTh COXpaHEHHUIO P13, Tema 13.3 TectupoBanue
OKpY>Karolleu Cpebl, YcTHbIi onpoc

pecypcocOepeKeHHIO, TPUMEHSTh
3HaHUs 00 U3MEHEHHUU KIIMMAaTa,
MIPUHITUTIBEI OEPEKITHBOTO
MIPOU3BO/ICTBA, () (HEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX

CUTYaIHUSIX
JIP 2,4,23.30

IIK 5.4 OpranuzoBbIBaTh U P12, Tema 12.4 TectupoBanue
KOHTPOJIMPOBATH BhITIOJIHEHHE padot o | P 13, Tema 13.2 YcrHblii onpoc
TEXHUYECKOMY 00CITyKUBAHHUIO, Pe3ynbrar BoINOTHEHUS
PEMOHTY U MOJIEpPHU3ALIUU O0OBEKTOB MPAKTUYECKHUX paboT

)KCJIG?»HOI{OPO)I(HOﬁ QJICKTPOCBA3U

5. HIEPEYEHBb UCHHOJIB3YEMbIX METOJ0OB OBYUYEHUA
5.1 IlaccuBHBIE: JICKIIUU, TECTUPOBAHUE TIO pa3jieiaMm.
5.2 AKTHBHBIE H HHTEPAKTUBHbIE: KCHC — CTaINH, OPCHH—PUHT.



