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1. IACIIOPT PABOYEM ITPOT'PAMMbBI YYEBHOI'O ITPEJJMETA
OYIL.07 MATEMATHUKA

1.1. O6snacTe npuMeHeHHUs padoyel MPOrpaMMbI
Pabouast mporpamMma yuebHoro npeameta OYII1.07 MareMaTHKa SIBASIeTCS YaCThIO TTPOrPaMMBbI CPe/IHEr0
(mmosiHOTO) O6IEro obpa3oBanusi 10 crierpanbHocTd CITIO 11.02.06 TexHWueckass 3KCIUTyaTarlyst
TPaHCIMIOPTHOTO Pa/iIi03/IeKTPOHHOT0 060py10BaHus (T10 BU/IaM TPAHCIIOPTA).

Pabouass mporpamma OYTI.07 MaTemaTka MOKeT OBITH HCII0/Ib30BaHA B TMPO(eCcCHOHATBHON
TIOJTOTOBKeE, TIeperiofir0TOBKe U MOBbIIIeHNH KBaMpuKaluu pabounx mo npodeccusim:

19890 DieKTpOMOHTEp MO0 00C/Ty)KUBAaHHUIO U PEMOHTY YCTPOWCTB CBSI3U

1.2. Mecro yuedHoro npegmera B crpyKkrype OITOII-TITICC3:

B yue6nbix tuianax OIIOII-TITICC3 yuebnbiit mpegmer OYII.07 MaremaTrka BXOJUT B COCTaB
o6mux ob1eobpa3oBaTenbHbIX yueOHBIX TpeAMeToB, (HOpPMUPYeMbIX U3 00si3aTe/IbHBIX TpeJMeTHbIX
obnacreii ®I'OC cpesHero obimero obpasoBanus, Ans creruanbHocTeld CITO. C yuétom mpodwuist
OCBavBaeMol CIelaJbHOCTU (TeXHUYeCKUil) JaHHbIN TpeMeT U3yuaeTcsl yriay0eHHo, peain3yeTcs Ha
1 xypce.

1.3. IlnaHupyemsble pe3y/IbTaThbl 0CBOEHHUsI yueOHOro mpejmera:

1.3.1 Lens yuebHOrO npemeTa — TpeOOBaHMS K Pe3y/ibTaTaM OCBOEHHS yueOHOTro Tipe/iMeTa.

Pabouasi mporpaMMa OpyeHTHPOBaHa Ha [JOCTH)KeHHe CJIeIyIOIIMX Liesei:

— (¢opmupoBaHue TIpeACTaBieHNd 00 HJesX W MeTo/aX MaTeMaTHKH; O MaTeMaTHKe Kak
YHUBEPCaJbHOM $S13bIKe HayKH, Cpe/ICTBe MO/Ie/IMPOBaHus SIBJIEHUU U TIPOL{eCCOB;

— OBJIa/leHUe SI3bIKOM MaTeMaTUKHU B YCTHOM M MMCbMeHHOM ¢opMe, MaTeMaTHYeCKUMH 3HaHUSIMU
U yMeHUsIMH, HeoOXOJWMBIMU [i/I1 HW3yUeHUs [IKOJbHBIX eCTeCTBeHHOHAYYHbIX /[IUCLUILIVH,
NPO/I0/KeHUsT 00pa30BaHMs M OCBOeHUsI N30PaHHOM CITejMaTbHOCTH Ha COBPEMEHHOM YPOBHE;

— PpasBUTHE JIOTUYECKOTO MBbILIUIeHHS], aJIrOPUTMUYECKOHW KY/bTYpbl, MPOCTPaHCTBEHHOTO
BOOOpakeHHs, MaTeMaTUYeCKOTO MBIIJIEHHS] ¥ WHTYHLIMH, TBOPUECKMX CIIOCOOHOCTel, HeoOX0[UMbIX
JUIs TIPO/IOJKeHHs 00pa30BaHUs U JJIsi CAMOCTOSITe/TbHOMN [1esiTe/IbHOCTH B 00/1aCTH MaTeMaTUKU U ee
TIPUJIOXKeHUH B Oyyiiedt mpodeccroHa/IbHON AeATeTbHOCTH;

— BOCIWTaHWE CpPeJCTBAMM MaTeMaTHMKU Ky/bTYpbl JMUHOCTA Yepe3 3HAKOMCTBO C WUCTOpUEH
pasBUTHSI MaTeMaTHKH, 3BOJIIOLMeN MaTeMaTU4yeCKuX WZiel; NMOHUMaHMWs 3HauMMOCTH MaTeMaTUKW [/
Hay4YHO—TeXHUUYeCKOro rporpecca.

1.3.2.Pe3ynbTaThl 0CBOEHUS yuebHOTO MpemeTa.

B pe3ynbTaTe M3ydeHus MaTeMaTUKU Ha MPO(UILHOM YPOBHE 00yJaroLUiiCs JO/KeH:

3HATL/TIOHUMATh:

— 3HaueHWe MaTeMaTU4YecKOW HayKW Ji/isl pelleHMs 3a/ay, BO3HUKAIOIIUX B TEOPUU U TMPAKTHUKE;
IIMPOTY U OrPaHWYEHHOCTb TPUMEHeHHWs MaTeMaTUYeCKUX MeTOJOB K aHaau3y U HCC/IeOBaHUI0
TIPOLIECCOB U SIBJIEHWH B MPUpO/ie U 00I1iecTBe;

— 3HayeHWe TPaKTUKM M BOMPOCOB, BO3HUKAKOLMX B CAMOM MaTeMaTuKe, [/ig (POPMHUPOBaHUS U
Pa3BUTHSI MaTeMaTUUeCKOM HayKU;

— W/leu pacCIIMpeHHs] YMC/IOBBIX MHOKECTB KaK Crocoba MoCTpOeHHsi HOBOTO MaTeMaTHuecKoro
ammapara /iJisl pelleHus: IPaKTUYeCKUX 3a/lau U BHYTPEHHHUX 3a/lau MaTeMaTHKW;

— 3HaueHue Wzel, MeTOZIOB U Pe3y/IbTaTOB aareOpbl U MaTeMaTHUeCKOro aHaM3a JiJisi IOCTPOeHHsT
Mo/iesiel peasibHbIX MPOLIECCOB U CUTYaLIUM;

— BO3MOXXHOCTM T€OMeTPUM /JI1 OIMCAHWsS CBOMCTB peasbHbIX IpefIMeTOB U UX B3aUMHOIO
PacIIo/IOKeHusT;

— YHUBepPCa/IbHbIA XapakTep 3aKOHOB JIOTMKW MaTeMaTU4yeCKUX pacCyX[eHUM, UX NPUMeHUMOCTb
B Pa3/IMUHBIX 00/1aCTSX UesoBeuecKou JesiTeTbHOCTH;

— pa3nuuue TpeOOBaHWH, TIpeIbsB/sSEMbIX K [JOKa3aTe/JbCTBaM B MaTeMaTHKe, eCTeCTBEeHHBIX,
COLIMaTbHO—KOHOMUYECKUX U TYMaHUTApPHBIX HayKaxX, Ha MPaKTHKeE;

— pOJIb aKCHMOMAaTUKU B MaTeMaTHKe; BO3MOXXHOCTb TOCTPOEHUSl MaTeMaTU4YeCKUX TeOpud Ha
aKCMOMaTUUeCKOW OCHOBe; 3HaueHre akCUOMaTUKU [Jijist APYTUX obacTelt 3HaHUS U [Jisl IPaKTHKY;

— BEPOSITHOCTHBIX XapaKTep pa3/IMYHbIX NIPOLeCCOB U 3aKOHOMEPHOCTEeN OKPY’KaroLero Mupa.

YucioBble 1 OyKBeHHbBIE BHIPA)KEHHS



YMers:

— BBITIOJIHATE aprudMeThUecKue 1eHCTBUs, coueTasi yCTHbIe Y TTUCbMeHHbIe TIPUeMbl, TpUMeHeHHe
BBIUMC/TUTETbHBIX YCTPOMCTB;

— HaXO/[UTh 3HaueHWsi KOPHS HATypaJbHOW CTereHW, CTeleHW C palMOHA/bHBIM II0Ka3aTeseMm,
norapudma, UCIOJIb3ys NMPU HEOOXOAUMOCTH BBIUUC/UTETbHBIE YCTPOMCTBA; TIO/H30BATHCS OL[EHKOW U
TIPUKU/KOU TIPY TIPAaKTUUeCKUX pacueTax;

— MPUMEHSITh TOHSITUS, CBS3aHHbIE C 1eJTMMOCTBIO L[e/IbIX YKCes, TIPU pellleHuH MaTeMaTHUueCKUX
3ajay;

— HaxoAuTb KOPDHM MHOTOWIEHOB C OJHON TepeMeHHOHM, pack/iajblBaTb MHOTOYIEHbl Ha
MHOXUTeJH;

— BBIIOJHATH [JeWCTBUSA C KOMIUIEKCHBIMHA YMC/IaMH, TI0/Ib30BaThCsl TeOMEeTpPUUYeCcKOu
VHTepripeTalieli KOMIUIEKCHBIX UHWCes, B TPOCTEHIINX CyyasiX HaxOAWUTb KOMIUIEKCHbIe KOPHU
ypaBHeHUH C eliCTBUTETbHBIMU KO3 PULIIeHTaMu;

— TPOBOJIUTH TpeoOpa3oBaHUs UMCIOBBIX U OYKBEHHBIX BbIpaXKeHHH, BKJIOUAIOIIUX CTeleHw,
paivKaJibl, JorapudMbl U TPUrOHOMeTpUuueckre GyHKIUY;

WCTI0/Ib30BaTh MPUOOpeTeHHbIe 3HaHUSI U YMeHHs B TIPaKTHUeCKOU iesiTe/TbHOCTU Y TIOBCe/IHeBHOM
JKU3HU [J151:

— MPaKTUYeCKUX pacueToB 1o ¢opMysiam, BKIOUasi popMyJibl, COZieprKalliie CTereH!, paJiuKarbl,
norapudMbl ¥ TPUTOHOMETpUUeCKre (HYHKIIWHN, UCIT0/b3Ys TIPH HeOOXO[UMOCTH CITPABOYHbIE MaTepHasIbl
Y TIPOCTeHIIe BBIUUCUTEeTbHbBIE YCTPONCTBA;

— niproOpeTeHus TIPAaKTUYECKOTO OTIbITA JesTe/TbHOCTH, TIPe/IIIeCTBYOMel podecCHoHaTbHOM, B
OCHOBE KOTODPOM JIe)KUT IJaHHBIA yueOHbBIN TIpeIMeT.

DyHKLUM U TPaPUKU

YMertsb:

— ormpefienATh 3HaueHWe (HYHKLMH 10 3HAUEHHIO apryMeHTa MpH pa3lWYHBIX criocobax 3afaHust
yHKipB;

— cTpoUTh rpadMKM M3yueHHBIX (PYHKIWH, BBITOIHATH TIpeobpa3oBaHus TpadrKoB;

— OMNKMCBIBATh 10 rpaduKy U Mo popMyJie OBeJjleHNe U CBOMCTBA (PYHKLMM;

— pellaTh ypaBHEeHWUsl, CUCTeMbl ypaBHEHWI, HepaBeHCTBa, MCMO/b3ysl CBOWMCTBA (QYHKLMHA U UX
rparueckue npe/CcraB/ieHus;

WCII0/Tb30BaTh MPUOOpeTeHHbIe 3HAHUS U YMEHUs B PAKTUYECKOU /IesTeTbHOCTH U TIOBCe/THEBHOM
JKU3HU JJISL:

— OMHWCaHUS U UCC/Ie/J0BaHUs C MOMOLIbI0 (QYHKLIMK peasbHbIX 3aBUCUMOCTeH, TIpe/iCTaB/IeHUsl UX
rpayuyecky; MHTepIipeTalyy rpaMKoB peabHbIX MPOLIECCOB;

— TprUOOpeTeHHs MPAKTUYeCKOT0 OTbITa AesTe/IbHOCTH, TIpe/IeCcTBYOIIel npodeccroHanbHOW, B
OCHOBE KOTODPOM JIe)KUT JIaHHBIA yueOHbBIN TIpeIMeT.

Hauana MmaTemMaTH4eCKOro aHa/v3a

YMeTs:

— HaxoZUTb CyMMY OeCKOHEUHO yObIBaroIIeli reoMeTpU4YeCcKoi MporpecCuy;

— BBIUMC/ATh TIPOM3BOZIHBIE W TiepBooOpa3Hble 3jieMeHTApHBIX (YHKIWN, TIpUMeHss TpaBuUIa
BBIUMCJIEHHS] TIPOU3BO/IHBIX W TT€PBOOOPA3HbIX, UCI0Jb3Ysl CITPABOYHbIE MaTepHaIbI;

— McceloBaTh (PYHKIMU U CTPOUTD WX rpayKu C OMOILbIO TIPOU3BOHOM;

— pelaTh 3a/lauu C IPpUMeHeHNeM ypaBHeHHs KacaTebHOM K rpaduKy GyHKIUY;

— pelliaTh 3a/lauM Ha Hax0yKJeHe HauOOo/bIllero U HauMeHbIllero 3HaueHUs] PYHKIUYA Ha OTpe3Ke;

— BBIYUCJIATH IJI0IA/lb KPUBOJIMHEMHOM TpareLuy;

WCTIO/Ib30BaTh TPUOOpeTeHHble 3HAaHUSI W YMEHUSI B TIPAKTUUECKOW JesTe/lbHOCTH U
TOBCeIHEBHOM YKU3HU 151

— pellieHrsI TeOMeTPpUUYeCKUX, (PU3nUeCcKrX, IKOHOMUUECKUX U APYTUX MPUKIaAHbIX 3afiad, B TOM
yKcsie 3a/lad Ha HauOOJbINIMEe W HaWMEHBIIMe 3HaueHUs C TIPUMEeHEeHWeM arrapara MaTeMaTH4eCKOTO
aHasu3a;



— nipro0OpeTeHus IPAaKTUUECKOTO OIbITa AesTeTbHOCTH, TIPeAIIeCTBYOIIel nMpodeccHoHaIbHON, B
OCHOBE KOTODPOM JIe)KUT JIaHHBIA yueOHbBIN TIpeIMeT.

ypaBHEHI/IH M HEDABEHCTBa

YMerts:

— pellaTh pallMOHa/bHblE, TOKa3aTejbHble W JiorapvMuUecKde ypaBHEHUS] U HepaBeHCTBa,
VippaLMOHa/IbHble ¥ TPUTOHOMETPUYECKHE YPaBHEHUS], UX CUCTEMBI;

— JI0Ka3bIBaTh HEC/IOKHbIE HePAaBEeHCTBa;

— peliaTb TEKCTOBble 33/layd C T[IOMOLIbI0 COCTaB/€HWs YpaBHEHWM, W HepaBeHCTB,
VIHTEpIIpeTUpys pe3yJsbTaT C y4eTOM OrpaHWYeHUU YC/I0BUS 3a[,auH;

— n300pakaTh Ha KOODJMHATHOW TJIOCKOCTM MHOYKECTBA pellleHHi ypaBHEHWM M HePaBeHCTB C
[ByMsI [IepeMeHHbIMU U UX CUCTEM.

— HaxOJUTb NIPUOJIMIKeHHbIe PellleHrs] YypaBHeHUN U X CUCTeM, UCII0JIb3ys rpaduueckuii MeTo/;

— pellaTh ypaBHEeHMsl, HepaBeHCTBa U CUCTeMbl C TIpMMeHeHHeM rpaduyecKux IpeJCcTaB/IeHNH,
CBOWCTB (DyHKLIMH, NPOU3BOHOM;

WCII0/Ib30BaTh TMPHUOOpeTeHHble 3HAaHWS W YMEHUs] B TPAKTUYECKOW JeATeNbHOCTA U
TIOBCE/IHeBHOM >KWU3HU JJISL:

— MIOCTPOEHUS M UCC/IelOBaHNUS NIPOCTENIINX MaTeMaTUYeCKUX MoJiesiel;

— niproOpeTeHUs IPaKTUUeCKOTO OITbITa JesTe/lbHOCTH, TIpe/llecTBYOIIe npodeccoHanibHOM, B
OCHOBE KOTODOM JIe)KUT JJaHHBINA yueOHbIHN MpeaMeT.

DrieMeHThl KOMOMHATOPUKY, CTATUCTUKN U TEOPHUH BEPOSITHOCTEH

YMeTts:

— pellaTh TIPOCTelIie KOMOMHATOPHBIE 33/laud MeTO/I0M Tiepebopa, a TakKe C UCI0J/Ib30BaHUeM
M3BeCTHBIX (hopMyJ1, TpeyronbHUKa [Tackans; BbiunuciaTh Ko3dduimenTs 6vHoMma HeroToHa o dhopmyrie
Y C UCI0/Ib30BaHWeM Tpeyro/bHUKa [lackans;

— BBIYKC/ISTH BEPOSITHOCTH COOBITHI Ha OCHOBE TO/ICUeTa UrCia UCX0/[0B (TIPOCTelIMe Ciyuan);

WCTO/Mb30BaTh TpUoOpeTeHHble 3HAHUS U YMeHUsT B TPAKTUUeCKOW [esiTeJTbHOCTH U
TIOBCE/JHEBHOM JKU3HU [I/IS1:

— aHa/nM3a peasbHbIX YMC/IOBBIX JIaHHBIX, TIPeJCTaBlIeHHbIX B BUZE AuWarpaMM, rpauvkKoB; /s
aHasm3a UH(OpMaLMM CTaTUCTUUECKOTO XapaKTepa;

— niproOpeTeHUs IPAKTUUeCKOTO OITbITa JesTellbHOCTH, TIpe/lleCTBYOIIe npodeccroHaibHON, B
OCHOBE KOTODOM JIe)KUT JJaHHbIA yueOHbIN MpeaMeT.

['eomeTpus

YMeTts:

— COOTHOCUTH TIJIOCKHE TeoMeTpuueckue (QUrypbl U TpexMepHble 00BEKTbI C MX OINMHWCaHUSMHU,
yepTeXaMu, N300paXeHUsIMY; pa3nuyaTh U aHaIM3WPOBaTh B3aUMHOE PacrioyioykeHne GUuryp;

— u300paxkaTb reoMeTpUueckre (GUryphl U TeJla, BBITIOIHATh YePTeXK 110 YC/IOBUIO 3a/laul;

— pellaTb TeoMeTpUUECKHe 3a/lauM, OMUpasCh Ha W3y4yeHHble CBOMCTBA IJIAHUMETPUYECKUX U
CTepeOMeTpUUeCKWX (GUTyp W  OTHOILIEHWM MeXJy HHMH, TpuMeHsss anreOpandyeckuii u
TPUrOHOMEeTPUYECKUI anrapar;

— NIPOBO/IUTH Jl0Ka3aTe/IbHbIE PacCy’KeHUsl MPY pelleHuH 3a/iay, J0Ka3blBaTb OCHOBHBIE TEOPEMbI
Kypca;

— BBIYMC/ISITH JIMHEMHbIe 371eMeHTbl U YIJIbI B MPOCTPAHCTBEHHBIX KOH(Urypanusx, o0beMbl U
TUTOIIAZIV TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeJT U WX TIPOCTEUIIINX KOMOWHALIUH;

— TIPUMEHATb KOODJWHATHO—BEKTODHBIM METO[, [/l BbIYMC/IEHUS] OTHOLIEHWW, pPacCTOSIHUM M
YTJIOB;

— CTPOUTH CeUeHHsI MHOTOTPaHHUKOB U M300pa)kaTh CeueHUs TeJl BPalljeHusl:

WCII0/Ib30BaTh TMpHUOOpeTeHHble 3HAaHWS W YMEHUsI B TPAKTUYECKOW JeATeNbHOCTA U
TIOBCE/IHeBHOM >KWU3HU JJISL:

— UCCcaej0BaHus (MOZe/TMPOBaHKs) HeC/I0XKHBIX MPaKTUYeCKUX CUTyalMii Ha OCHOBE U3Y4YeHHBIX
(hopMyn1 1 CBOUCTB (pUryp;



— BBIUMCJIEHUS [IJIVH, TIOIaJel U 00beMOB peaslbHbIX OOBEKTOB TIPY PEIIeHUH TPAaKTHYeCKUX
3a/iau, UCIOJIb3Ysl PU HEOOXOAMMOCTH CIIPABOYHUKU U BBIYMC/TUTE/TbHbIE YCTPOWCTBA;

— miproOpeTeHus TIPAaKTUUECKOTO OITbITa AesTeTbHOCTH, TIPeAIeCTBYOIIel nMpodeccoHaIbHON, B
OCHOBE KOTODPOM JIe)KUT JIaHHBIM yueOHbBIN TIpeIMeT.

1.3.3 TInanupyemblie pe3yabTaThl OCBOEHUST YUeOHOTO MpeaMeTa:

Ocoboe 3HaueHue ydeOHBIN TpeAMeT HMeeT TpM (OPMUPOBAHMK M Ppa3BUTHUM OOLIUX U
npogeCCUOHATbHBIX KOMIIeTeHLUH.

Koa u
HanMeHOBaHHe
(popMupyembIx
KOMIIeTeHI|HH

IlnaHupyemMble pe3y/ibTaThl 0CBOEHHS YUeOHOT0 MpeAMeTa

Oomue

JUcuunIMHapHbIe

OK 01. Boibuparts
CTI0COOBI pelieHust
3ajau
ripogeccoHa/IbHOM
JesITeIbHOCTH
MIPUMEHUTETHHO K
Pa3TIMUHBIM
KOHTeKCTaM

— TOTOBHOCTh K TpPYy/ly, OCO3HaHHe
LIEHHOCTU MacCTepCTBa, TPY/10/t00ue;

- TOTOBHOCTb K aKTUBHOMN
JleSITelIbHOCTU  TeXHOJIOTUUeCKOW U
COLIMa/IbHOU HanpaBJ/IeHHOCTH,
CrIoCOOHOCTh VHULUMPOBATh,

[JIaHUpOBaTh U CAMOCTOSITE/TbHO
BBITIO/THATh TaKYIO JIeATeIbHOCTb;

— UWHTepeCc K pa3IuuHbM cdepam
rpodeccroHanibHON JesiTeTbHOCTH,

OBajeHue YHHMBepCa/IbHBIMH
y4eOHBIMH Mo3HaBaTe/TbHBIMH
JIeFiICTBHAMM

a) 6a3oBble JIOTHYeCKHe JIeHCTBHS:

— CaMOCTOSITe/IbHO (OpPMy/IHMpOBaTh U
aKTyaIM3upOBaTh nipobemy,
paccMaTpuBaTh ee BCECTOPOHHE;

—  yCTaHaBIMBaThb  CYIL[eCTBEHHBIN
MpU3HaK  WIA  OCHOBaHUS  JJisl
CpaBHEeHWS, KJ1accuyKalum u
0000111eHUS;

— OmnpefenisiTh L J1esiTeJIbHOCTH,
3a/laBaTh TlapaMeTpbl U KPUTEPUU UX
JIOCTVDKEHUS];

—  BBISBJSATH  3aKOHOMEPHOCTH U
MPOTUBOPEUYMsi B  pacCMaTpUBaeMbIX
SIBJICHUSIX;

— BHOCUTD KOPPEKTHBbI B
JlesATe/IbHOCTb, OLIeHUBaTh
COOTBETCTBUE  Dpe3yJ/IbTaTOB  LIeJIsIM,
OLIeHUBaTh PUCKU TOC/IeICTBUM
[lesiTeNIbHOCTH;

— pa3BMBaThb KpeaTMBHOE MBbIIIIeHHEe
TIPU pellieHnH >KU3HeHHBIX 1pobJiemM

0) 6a3oBbIe HCCIIeIoBaTe/TbCKUe
JIeCTBUS:

—  BJaJIeTh ~ HaBbIKAaMU  y4eOHO—
WCC/IefloBaTeIbCKOM M TPOEKTHOMU
JIesITeJTbHOCTH, HaBbIKAMU pa3pelieHus
rpo6sieM;

—B/aZileTb MeTO,aMH J10Ka3aTe/bCTB,
a/ITOPUTMaMH pellleHus 3a/jau; yMeHue
(hopMyMpoBaTh oOrpe/ieeHusi, aKCHOMBbI
Yl TeOpPeMBI, IPUMEHSITh UX, IPOBOJUTh
Jl0Ka3aTe/ibHble pacCy>KJeHUs B X0
peliieHus 3a/ay;

— YMeTb OTepUpOBaTh MOHATHUSIMU:
CTeleHb UMC/Ia, JorapuM uncia;
yMeHHe BbITIOJTHATH BbIUKC/IEHUE
3HaueHWH 1 TIpeoOpa30BaHus BEIpAKEHHUM
CO CTereHsIMU U jiorapudmamuy,
ripeoOpa3oBaHys ApPOOHO—paI[MOHATBHBIX
BbIp&KEHUH;

— yMeTh OTlepyUpoBaTh MOHATUSMHU:
paLMoHasbHbIe, UppaLliOHaJbHbIe,
TIOKa3aTe/ibHble, CTeTIeHHbIe,
norapugpmuueckue,
TPUTOHOMEeTpHYeCcKue ypaBHeHUs 1
HepaBeHCTBa, UX CUCTEMBI;

— yMeTh OTlepupoBaTh MOHATUSMHU:
¢byHKLUWS, HerlpepbIBHAs QYHKLIKS,
Npou3BO/iHasA, epBoobpasHas,
oripe/ie/IeHHbIM UHTerpasl; yMeThb
HaXOJUTh MIPOM3BO/HbIE 37IeMEHTapHbIX
(byHKLMH, UCI0/IB3YsI CTIPABOYHBIE
MaTepuasbl; UCC/Ie/|0BaTh B IPOCTEMIIINX
clyvasix QyHKLMA Ha MOHOTOHHOCT,
HaXOJUTh HauOOJIbILIKe Y HAWMEeHbIIIHe
3HaueHus1 PYHKLUI; CTPOUTDH rpaduKu
MHOT'OU/IEHOB C UCIO/Ib30BaHUEM
arrapara MaTeMaTHuecKoro aHa/in3a;
TIPUMEHSITh ITPOU3BOZHYIO IPY pellieHUH
3a/lau Ha JBW)KeHUe; pellaTh NPaKTHKO—
OpUEeHTHPOBaHHbIe 33/laud Ha
HauOOoJbIIIMe ¥ HaMeHbLIIVe 3HaueHus],
Ha HaXO’K/leHHe MyTH, CKOPOCTHU U
YCKOpeHHus;

— yMeTh OTlepyUpoBaTh MOHATUSMHU:
pauroHanbHas GyHKLMs, TTOKa3aTebHas
dbyHKLMS, cTerieHHas1 GyHKLUS,




— BBIABJIATh TIPUYUHHO—C/IeACTBEHHbIE

CBA3M KW  dKTyd/IU3UPOBATHL 3444y,
BbIIBUI'aTb THUIIOTE3y €€ pelleHNd,
HaXO0JWUTb dPTYMEHTBI AJIA

JlOKa3aresbCTBa CBOMX YTBep)KJeHWH,
3aflaBaTb IlapaMeTpbl UM  KpPUTepUU
peLleHus;

— aHa/M3UpoBaTh I0JIyYeHHble B XO7e
pelieHus 3aziauun pe3y/bTarhl,
KPUTHUECKU OL|eHMBaTh ux
JI0CTOBEPHOCTb, MIPOTHO3UPOBATh
M3MeHeHNe B HOBBIX YC/IOBUSX;

—yMeTb  TepPeHOCHUTb  3HaHUs B
MO3HaBaTelbHYI0 M  MPaKTHUYECKYHo
00/1aCTH >KU3HEIeATeTbHOCTH;

— yMeTb HWHTerpupoBaTh 3HaHUS U3
Pa3HBIX MTPeAMEeTHBIX 00/1acTel;

— BbI/IBUTaTh HOBbIe WUJleH, TpejsaraTb
OpWTIMHA/bHBIE TIOAXOABI W PpeIleHus,
CrMOCOOHOCTh MX  HCIIO/Ib30BaHUSI B
M03HaBaTeIbHOU u CcoLMabHOU
NpaKkTHUKe

norapudmMuueckas QyHKIuS,
TPUrOHOMeTpUYeckHe QyHKIINY,
oOpaTHbIe GYHKIMN; YMeHHEe CTPOUTh
rpauKy U3yueHHbIX (PYHKIUH,
WCT0/Ib30BaTh rpa(UKU MpU U3yueHUH
TIPOLIECCOB U 3aBUCHMOCTeH, TIpU
peleHnH 3a7iay U3 APYTUX yueOHBIX
TIpeMeTOB U 3aJjau U3 peasbHOU XKU3HU;
BbIpa)kaTb (pOPMy/iaMH 3aBUCUMOCTHU
MeX]y BelTMYMHaMU;

— yMeTb pellaTh TeKCTOBbIE 3a/jauu
pa3HbIX TUIOB (B TOM YKC/Ie Ha
MIPOLIEHTHI, 0/IM U YaCTH, Ha JBU)KEHUe,
paboTy, CTOUMOCTb TOBapOB U yCJIYT,
HAaJIOTH, 3a/1au 13 00/1aCTH yTIpaB/IeHus
JTMYHBIMUA U CeMeWHbIMU (PUHaHCaMM);
COCTAaBJISATh BbIPa)KEHUs], YpaBHEHNS],
HEepaBeHCTBA U UX CUCTEMBI 110 YCIOBUIO
3a/lauu, UCCIefloBaTh M0JyueHHOe
pellieHMe U OlleHWBaTh
MPaBZAoMN0A00HOCTh Pe3y/IbTaToB;

— yMeTb OTIepUpPOBATh TOHSATHSIMMU:
cpefHee apudMeTUUeCKOe, MeJJuaHa,
HauboJibIllee U HaUMeHblllee 3HaUeHusl,
pasmax, Jucrepcus, CTaHJapTHOe
OTKJIOHEHHe YKMC/IOBOTO Habopa; yMeThb
13BJIeKaTb, UHTEPIPETUPOBATh
vH(OpMaLIYo, TIpefiCTaB/IeHHYH0 B
TabnMijax, Ha JUarpamMax, rpadukax,
OTpa’karoIllyto CBONCTBA peabHbIX
MIPOLIECCOB U SIBJIEHWH; MPe/ICTaBATh
MH(OPMALIMIO C TIOMOIIIbI0 TabJuI] U
JiMarpaMM; MUCC/e/ioBaTh CTaTUCTUUECKHUe
JlaHHbIe, B TOM UKCJIe C IPUMeHeHreM
rpaduuecKrx MeTO/IOB U 3/IeKTPOHHBIX
CpeACTB;

— YMeTb OMepUpOoBaTh MOHATHSIMU:
C/TyYaiHbIM OTBIT U CJTydaiiHOe COObITHeE,
BEPOSITHOCTH CTyYaltHOTO COOBITHS;
yMeHHe BbIYUCTSTb BePOSITHOCTD C
WCT0/b30BaHKeM rpadryecKux MeTO/0B;
MIPUMEHSITh (POPMYJIbI CTIOXKEHUS U
YMHOKeHUs BePOSITHOCTeH,
KoMOUHaTOpHbIe (DaKThI ¥ HOPMYJIbI TIPU
pelleHNH 3a/lay; OL|eHUBaTh BEPOSITHOCTH
peanbHbIX COOBITHIA; 3HAKOMCTBO CO
CJlyuyaiiHbIMM BeJIMUMHAMU; YMeHHe
TIPUBO/IUTH TIPUMepHI TIPOSIB/IEHUST 3aKOHA
OO0JIBIIMX UKCesT B IPUPOIHBIX U
00I1IeCTBEHHBIX SIBJIEHUSIX;

— YMeTb OTepUpOBaTh MOHATHSIMU:
TOYKa, MpsiMasi, TVI0CKOCTb,




MIPOCTPAHCTBO, ABYTPAHHBIN yTOJI,
CKpellMBatolL1ecs] MpsiMble,
TiapasiiefbHOCTh U TIePIeH/INKY IIPHOCTh
NIPSIMBIX U TIJIOCKOCTEMN, YTOJ1 MeXY
TIPSIMBIMH, YTOJT MK TIPSIMOU
IJIOCKOCTBIO, YTOJ1 MEX/y TVIOCKOCTSIMH,
paccTosiHMe OT TOUKHU JI0 TJIOCKOCTH,
paccTosiHe MeX/y NPSIMbIMY,
paccTosiHue MeX/ly MJI0CKOCTSMUY;
yMeHMe UCII0/1b30BaTh MpY pellieHUH
3a/1a4 U3yuyeHHbIe (PAKThI U TEOPEMBI
IJIaHUMEeTPUH; yMeHUe OL|eHHUBaTh
pa3Mepbl 00BEKTOB OKPY’KaroIL[ero MHUpa;
— yMeTb OTlepyUpoBaTh MOHATUSMHU:
MHOTOTPaHHHK, CeueHre
MHOIOrpaHHMKa, Ky0, napasienenure,
npusMa, Nupamuza, purypa u
MIOBEPXHOCTH BpallleH!s], LIWIUH/PD,
KOHYC, 111ap, cdepa, ceueHus: GUTypbl
BpallleHus], TJIOCKOCTh, KacaroIjasics
cdepsl, UIMH/APA, KOHYCA, M/I0Ia/b
MIOBEPXHOCTH NMHPaMH/Ibl, TIPU3MBI,
KOHYyCa, LIMIMHAPA, I/Io1ajb chepsbl,
06Bem Kyba, MpsAMOYT0J/IbHOTO
Triapasiiesienure/a, MMPaMu/ibl, IPU3MBI,
LWJIMHJPA, KOHYCa, 111apa; yMeHue
1300pakaTh MHOTOTPAHHUKH U
MIOBEPXHOCTH BpallleHHs], UX CeUeHUs OT
PYKH, C TIOMOILBIO UePTeKHBIX
VHCTPYMEHTOB U 3/1eKTPOHHBIX CPEe/ICTB;
yMeH¥e pacrio3HaBaTh CUMMETPHUIO B
NIPOCTPaHCTBe; YMeHHe pacrio3HaBaTh
TIpaBU/IbHBIE MHOTOTPAHHUKH;

— yMeTb OTlepyUpoBaTh MOHATUSMHU:
JBIDKEHUe B TTPOCTPAHCTBe, 1MOj00HbIe
¢buUrypsl B NpOCTPaHCTBE; UCII0/Ib30BaTh
OTHOILIeHYe TUIOLIa/iel TOBepXHOCTeN U
06beMOB No00HBIX (GUTYP MPU pellleHUH
3aziau;

— YMeTb BBIUMC/ISITh TeOMeTpruYecKue
BeJIMYMHBI (JJIMHA, YTOJI, T/I0MIa/b,
06beMm, II01a/[b TOBEPXHOCTH),
WCTIO/B3YSI U3yUueHHbIe (OPMYJIBbI 1
MEeTO/Ibl;

— yMeTb OTIepHpOBaTh MOHATHUSMHU:
NpsSIMOYTOJIbHAs CHCTeMa KOOp/IMHaT,
KOODJMHATHI TOUKH, BEKTOP, KOOPJMHATHI
BEKTOPa, CKa/IsIpHOe NPOM3Be/ieHNe, YroJl
Me>Ky BeKTOpaMu, CyMMa BeKTOPOB,
Npou3BeJieHre BeKTopa Ha YMC/Io;
HAXOJWTh C TIOMOIIIbIO U3yUeHHBIX
¢dopMyJ1 KOOpAWHATHI cepe/IHbI OTPe3Ka,




PacCTosiHE MeX/Y ABYMSI TOUKaMHU;
— yMeTb BbIOWMpPATh MOAXO/ISAIINNA
W3yUYeHHBIA MeTO/, [Jisl pellieHus 3a/1auy,
pacrio3HaBaThb MaTeMaTHueckue (pakThbl U
MaTeMaTh4yecKre MO/Ie/Ti B TIPUPOIHBIX U
00I11eCTBEHHBIX SIBJIEHHUSIX, B UCKYCCTBE;
yMeHVe TIPUBOJUTE TIPUMePBI
MaTeMaTUueCKUX OTKPBITUM pOCCUICKOU
Y MMPOBOM MaTeMaTH4eCKOH HayKH.

— yMeTb OTIepUpPOBATh TOHSATHSIMMU:
oripejie/ieHue, akCMOMa, Teopema,
CJle[iICTBHe, CBOMCTBO, MPU3HAK,
[l0Ka3aTenbCTBO, PABHOCU/IbHbIE
¢dhopmMyMpoBKY; yMeHHe (GOpPMYIUPOBaTh
obpaTHoe ¥ MPOTHUBOII0/I0KHOE
yTBep>KJeHue, PUBOJUTh TPUMeDHI U
KOHTDITPUMEPHI, UCIOIb30BaTh METO/
MaTeMaTHueCKOW WHAYKLMH; TIPOBO/IUTh
Jl0Ka3aTe/bHble pacCy>KJeHUs MpU
pellieHUH 3a/iau, OLleHWBaTh JIOTUUeCKYH0
MIPaBUW/ILHOCTb PAaCCy>KJeHHH;

— yMeTb OTIepUpPOBATh TOHSATHSIMMU:
MHO>KeCTBO, [T0OIMHOKECTBO, OIepaljuu
Ha/l MHOKeCTBaMH; YMeHHe
WCTI0/Ib30BaTh TEOPETHUKO—
MHO>KeCTBEeHHbI} arrapar JJisi OMUCaHuUs
peanbHBIX TIPOLIeCCOB U SIBJIEHUH TIPU
pellieHnH 3a7iau, B TOM YKCJIe U3 APYTUX
yueOHBIX TIPe/IMETOB;

— yMeTb OTepUpOBaTh MOHATUSIMU: Tpad,
CBSI3HBIW Tpad, JepeBo, LUK/, rpad Ha
TJIOCKOCTH; YMeHHe 3a/laBaTh U
OTUCHIBATH TPadbl Pa3TMUHBIMU
crioco6amu; UCTIOBb30BaTh rpadbl MPU
pelLleHnH 3a71ay;

— yMeTb CBOOO/IHO OTIepUpOBATh
TIOHSATUSIMH: COUeTaHWe, TepPeCcTaHOBKa,
YKC/I0 COYeTaHUM, YHUCIIO TIepeCTaHOBOK;
6vHoM HbI0TOHA; yMeHHe IPUMEeHSITh
KOMOWHATOPHBIe (DaKThI U PacCyKAeHUs
[J1s1 pelleHyst 3a/au;

—yMeTh OTlepupOBaTh MOHATHUSIMHU:
HaTypajbHOe UUC/IO, 1ie/10e YHUCJIO,
OCTaTOK TI0 MOJYJTI0, paliiOHaIbHOe
YKC/I0, UpPaL{MOHATBHOE YUCJIO,
MHOKeCTBa HaTypasbHbIX, LIe/bIX,
paL[MOHA/TBHBIX, IeMCTBUTEbHBIX YHCETT;
yMeHHe UCII0/1b30BaTh MPU3HAKU
JIeJTMMOCTH, HAaUMEHBITINIA 00TITHiA
Jle/uTeNlb U HauMeHblilee o01iee
KpaTHoe, anroput™ EBkiuza npu
pellieHHH 3a/lay; 3HAKOMCTBO C




Pa3/IMYHBIMU MTO3ULIMOHHBIMUA CUCTEMaMH
CUMCJIeHUS;

— yMeThb CBOOOJJHO OTIepHpOBaTh
MOHATUSIMU: CTeTleHb C Lie/IbIM
ToKasaresieM, KOpeHb HaTypabHOU
CTelleHH, CTeleHb C paljiOHa/IbHbIM
roKasaTesieM, CTereHb C
JleliCTBUTE/IbHBIM (Bell|eCTBeHHBIM)
roKasarteJsieM, Jorapudm umcsaa, CUHyc,
KOCHHYC U TaHI'eHC IIPOM3BOJIBHOIO
4KCa;

— yMeTb OlepupOoBaTh MOHATHUAMMU:
TOXK/I€CTBO, TOX/IeCTBEHHOE
npeobpa3oBaHue, ypaBHEHHE,
HepaBeHCTBO, CUCTeMa ypaBHEeHU U
HepaBeHCTB, PABHOCU/IbHOCTb
ypaBHEeHUI, HepaBeHCTB U CHUCTeM,
palMoHa/bHbIe, UppallOHa/IbHbIe,
roKa3aTesibHble, CTeTIeHHbIE,
norapupmMuueckue,
TPUTOHOMETPHUYeCKHe YpaBHeHHS],
HepaBeHCTBA M CUCTeMbl; YMeHHe pellaTh
ypaBHeHUs], HepaBeHCTBA U CUCTEMBI C
TIOMOLLBIO Pa3/IMYHBIX [IPUEMOB; pellaTh
ypaBHeHUs], HepaBeHCTBA U CUCTEMBI C
rapaMeTpoM; NIPUMeHSATh YpaBHeHUs,
HepaBeHCTBa, UX CUCTEMBI [IJisl pelleHus
MaTeMaTHUeCKUX 3a/a4 1 3a7ay 13
Pa3IMuHbIX 00/1acTeii HAyKW W peanbHON
JKU3HY;

—yMeTb CBOOO/IHO OTIepHUPOBATh
MOHATUAMU: I'paduK GyHKLMY, oOpaTHast
(byHKUYSA, KOMITO3ULIMSA (QYHKLIMH,
nuHelHast GyHKLMS, KBaJ[paTUUHast
¢byHKUWSA, cTeneHHast GYHKLYSA C LiebIM
TroKasarejieM, TPUTOHOMeTpUYecKre
¢byHKLM, 0OpaTHBIE
TPUrOHOMeTpHUYeCcKHe (DyHKLIWH,
TroKa3aTe/ibHas 1 jiorapudmMuyeckas
(GYHKLMY; yMeHHe CTPOUTh rpadmKu
(bYHKLMIA, BBITIOMHATH TPeo0pa30BaHus
rpauKoB (PyHKIUI;

yMeHUe UCI0/Ib30BaTh I'papuKu
(GYHKUWM /17151 U3y4YeHus [IPOLIeCCOB U
3aBMCUMOCTel TIpY pelleHry 3a/iay 13
JPYyrux yueOHbIX IpejMeTOB U U3
peanbHOM »KU3HU; BbIpaKaTh (hOpMyJ1aMH
3aBUCUMOCTU MeX[y BeJTMUMHaMUY;
yMeHHe CBOOO/IHO OTIepHUpOBAaTh
MOHATUSAMU: YETHOCTb (DYHKLIWY,
MepUOJUYHOCTD (DYHKLIUY,
OrPaHUYeHHOCTh (PYHKLMH,
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MOHOTOHHOCTb (PYHKILIH, IKCTPEMYM
¢byHKUMHM, Haubosblllee ¥ HAUMeHbIllee
3HaueHUs1 PYHKIMU Ha TIPOMEXKYTKE;
yMeHHe MPOBO/IUTh UCC/Ie/JOBaHKe
yHKLM;

yMeHHe UCII0/Ib30BaTh CBOMCTBA U
rpaduKy QYHKLUH [/ pelleHts
ypaBHeHUA, HepaBeHCTB U 3a/iay C
rapamMeTpamu; n300paxkaTh Ha
KOOP/IMHATHOM IJIOCKOCTA MHOXKeCTBa
pelleHn YpaBHeH!, HePaBeHCTB U UX
cucTeMm;

— ymMeThb CBOOOJJHO OTIepHPOBaTh
TIOHSATHUSIMU: TI0C/Ie/I0BaTeTbHOCTD,
aprMeTHUecKas Mporpeccus,
reomMeTpuuecKasi Iporpeccus,
OeckoHeuHO yObIBaroIas
reomMeTpuuecKasi IIporpeccusi; yMeHue
3a/laBaTh MOC/Ie[0BaTebHOCTH, B TOM
YuC/ie C TIOMOLbI0 PeKYPPEeHTHBIX
dbopmy;

— yMeTb OTIepUpPOBATh TOHSATHSIMMU:
HETPePLIBHOCTh (PYHKI[UM, aCUMITTOTHI
rpaduka (PyHKIMH, riepBasi U BTOpast
MIPOM3BO/IHAs (PYHKLIMH, FeOMeTpHUUeCKHi
1 (pU3MYeCcKrid CMbIC/ TIPOU3BOJHOM,
repBoo0Opa3sHasi, oTpe/ie/IeHHbIH
WHTerpas; yMeHrue HaX0JUTh aCUMIITOThI
rpadvika QyHKLINUY; yMeHUe BLIYUCTISTh
MIPOM3BO/IHbIE CYMMBI, TIPOU3Be/IeHUs,
YaCTHOTO ¥ KOMITO3ULIUK (DYHKIIUH,
HaXO/IUTh YpaBHeHHe KacaTe/IbHOU K
rpaduKy QyHKIMY;

yMeHHe UCI0/Ib30BaTh TIPOU3BOHYIO /ISt
vccieoBaHus PYHKLUM, AJis
HaXO>KJeHUsl Hau/Tyulllero pelieHus B
MIPUKJIA/IHBIX, B TOM YKUCJ/Ie COLMaIbHO—
9KOHOMUYECKUX U (pU3NuecKux 3aauax,
[JJ1s1 OTIpejiesIeHus1 CKOPOCTH U
YCKOpeHHs1; HaXO/[UTh TI/IOIIAU U
00Bbembl GUTYp C MMOMOILBI0 UHTErPasa;
TIPUBOJIUTH TIPUMEPBI MaTeMaTHUeCKOTo
MO/Ie/IMPOBaHMsI C TIOMOLL[bIO
nvddepeHIMaNbHBIX YPaBHEHUH;

— yMeTb OTIepHpOBaTh MOHATHUSMHU:
KOMII/IEKCHOE UHCJI0, COTIPSDKeHHbIe
KOMI/IEKCHbIE UMC/Ia, MOAY/Ib U
apryMeHT KOMIUIEKCHOTO YKc/a, hopma
3aIMCU KOMILJIEKCHBIX YMCesT
(reoMeTprYecKasi, TPUTOHOMeTpHUecKast
u anrebpanyeckasi); yMeTb TIPOU3BO/UTD
apudMeTHUYecKue JeHCTBUS C
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KOMI/IEKCHBIMU UMCJ/IaMU; IPUBOJUTD
NIpUMepBbI UCI0/Ib30BaHUsl KOMITJIEKCHBIX
yucer;

— yMeTb CBOOOJJHO OIlepUpoOBaTh
TIOHATUSIMU: CpeJiHee apu(pMeTHUecKoe,
Me/iMaHa, HauboJiblilee ¥ HaUMeHbIllee
3HaueHwus, pasMax, JUCTepcus,
CTaHJapTHOe OTK/IOHeHHe /1JIs1 ONTUCAHUS
YKC/IOBBIX JIaHHBIX; YMEeHHe UCC/e/j0BaTh
CTaTUCTUYECKHe [JaHHbIe, B TOM UUC/Ie C
npUMeHeHWeM rpaguueckux MeTo/loB U
3JIEKTPOHHBIX CPe/ICTB; rpauuecKu
MCC/IeJOBaTh COBMECTHBIE HAaOJTFOIeHUS C
MOMOLLBIO ZiarpaMM paccerBaHUs U
JTMHEeMHOM perpeccuy;

— YyMeTb HaXxO/IUThb BePOSITHOCTHU COOBITUM
C UCI0JIb30BaHKEeM rpa(uuecknx
MeTO/I0B; IPUMEHSTH [IJIs1 PellleHns 3afiau
(opMy/bl C/IO)KEHUSI U YMHOKeHHUs
BepOSITHOCTeH, (popMyJ1y TIOJIHOM
BeposITHOCTH, opmysty bepHynnm,
KOMOMHaTOpHbIe (akThl ¥ (HOPMYJIbI;
OLIeHMBATb BEPOSITHOCTU peasibHbIX
COOBITHI; yMeHue OTepupoBaTh
MOHATUSIMU: CTy4aliHasi BeJIMUMHa,
pacripe/ie/ieHle BepOsITHOCTeH,
MaTeMaTHUuecKoe OXKWZaHue, TUCTIepCUs
Y CTaH/lapTHOe OTK/IOHEeHHe C/Ty4yalHOU
Be/IMUMHBI, (PYHKIMU pacripefiesieHus U
IJIOTHOCTU PABHOMEPHOTO,
M0Ka3aTebHOr0 U HOPMaJIbHOTO
pacripe/ie/ieH|; yMeHYe UCII0/1b30BaTh
CBOMCTBA U3YUYeHHBIX pacrpezeneHni
JJ1s1 pellleHys] 3a/jay; 3HaKOMCTBO C
TIOHSTUSMU: 3aKOH OOJIBIIINX UKCeTT,
MeTo/ibl BbIOOPOUHBIX MCC/Ie/JOBaHU;
yMeHue MPUBOJUTH NTPUMepbI
TIPOSIB/IEHNS! 3aKOHA OOBIINX YKCen B
TIPUPO/IHBIX U OOIIIeCTBEHHBIX SBIEHUSIX;
— yMeTb CBOOOJJHO OIlepUpoOBaTh
MOHATHUSIMU: TOUKA, MpsiMasi, TJIOCKOCTb,
MIPOCTPAHCTBO, OTPe30K, JIyY, JIOCKUI
yroJ1, ABYTPaHHBIN YIOJ, TPeXI'PaHHbIA
yToJ1, IlepeceKarolecs, rapasiiejbHble U
CKpeLUBaoLL1ecs MpsiMble,
Trapa’sule/IbHOCTb U MepreHANKY/ISIPHOCTb
MPSIMBIX U TIJIOCKOCTEH, YroJl MeXAy
NPSMBIMHU, YTOJ1 MeX/y NPSIMOM U
TJIOCKOCTBIO, YTOJT MEX/Y TJIOCKOCTSIMHU;
yMeHUe KCI0/1b30BaTh MPY pelleHnH
3a/ilau u3yuyeHHsble (haKThbl ¥ TeOpeMbl
IJIAHUMETPUH; YMeHHe OLleHUBaTh
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pa3Mepbl 00BEKTOB B OKPY’KaroIieM
MUpe; YMEHHEe OIePUPOBATh TIOHITHUSIMHU:
MHOTOTPaHHHK, CeueHre
MHOTOTPaHHMKA, TPaBU/IbHBIN
MHOTOTDaHHUK, TIPU3Ma, TIMPaMH/a,
¢durypa v moBepxHoCTh BpallleHus,
LWIUH/P, KOHYC, 111ap, cdepa, pa3BepTKa
TIOBEPXHOCTH, CeUeHHsI KOHyCa 1
LWTMH/PA, Tlapasiyie/ibHbIe 0CH WA
OCHOBaHMIO, CEYeHHe I11apa, MJI0CKOCTh,
Kacaroigasicsi cepsl, UIHHIPA, KOHYCa;
yMEHHEe CTPOUTDb CeueHre
MHOTOTpaHHHKa, U300pakaTh
MHOTOTPaHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpaAIlleHUs], UX CeYeHHs], B TOM UHCJIe C
TIOMOIIIBIO 3/IEKTPOHHBIX CPE/ICTB;
yMeHHe MPUMEHSITb CBOWCTBa
reoOMeTpUYeCKuX (GUryp,
CaMOoCTOsITe/IbHO (hOPMY/IMPOBATh
OTpeZie/IeHUs U3ydaeMbIX (QUryp,
BBIZIBUTaTh TUTIOTE3bI O CBOMCTBAX U
TIpH3HaKaX reoMeTpUUYecKux Guryp,
000CHOBBIBATh WJIM ONPOBEPTaTh WX;
yMeHHe TIPOBO/IUTh K/IaCCU(PHKALIIO
Guryp mo pa3IMUYHbBIM MPU3HAKAM,
BBITIOJTHATE HE0OXOIUMBIE
JIOTIOTHHTE/TbHbIE TIOCTPOEHMS;

— yMeTb CBOOO/THO OTIEpUPOBAThH
TIOHSITUSIMU: TIOLIAb (GUTYpBI, 00BeM
GbuUrypsl, BeJlMuMHa yTjia, paCCTOSTHUE OT
TOYKH /IO TIJIOCKOCTH, PACCTOSTHHE MEXIY
TIPSIMBIMH, PACCTOSTHUE MEXY
IJIOCKOCTSIMHU, TI7I0Iazb chepsl,
TUIOLA/[b TTOBEPXHOCTH MTUPaMU/IBI,
MIpU3MBbI, KOHYCa, IIUIUHApPA, 00beM Ky0a,
TIPSIMOYTOJIBHOTO TIapasl/ie/ienuIesia,
TIMPaMU/IbI, IPU3MBI, [IUMH/IPA, KOHYCA,
11apa; yMeHWe HaXO/UTh OTHOLIEHHEe
00bemMoB Moi00HBIX (UTyp;

— yMeThb CBOOO/JTHO OTIEpPUPOBATh
TIOHSITUSIMU: [IBWDKEHHE, Tapasuie/bHbINA
TiepeHoc, CUMMETPHSI Ha TIJIOCKOCTU U B
MIPOCTPAHCTBe, TTOBOPOT,
ripeoOpa3oBaHue To06us, T10[06HbIe
¢Gurypsl; yMeHue pacrio3HaBaThb PaBHbIe
1 1oj00HbIe QUTYPBI, B TOM YHCJIE B
TIpUpO/ie, UCKYCCTBE, apXUTEKTYPE;
yYMEHHeE UCI0/Ih30BaTh FeOMeTPUUYECKHe
OTHOIIIEHWS, HAXOAUTh TeOMeTpUUYeCKre
BeJIMYMHBI (JJIMHA, YTOJI, TJI0MIa b,
00bem) TIpu pellieHn  3a/au U3 JPyTrux
yueOHbBIX TIPEIMETOB U U3 PeaTbHOM
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JKU3HY;
— yMeTb CBOOO/IHO OTIepUpOBATh
MOHATHUSIMU: TIPSIMOYTO/IbHAst CUCTEMA
KOOp/JMHAT, BEKTOP, KOOPJMHAThI TOUKH,
KOOp/IMHAaThI BEKTOPa, CyMMa BeKTOPOB,
NpoK3Be/leHre BeKTopa Ha UmrCIIo,
passiokeHHe BeKTOpa 1o 6asucy,
CKa/sIpHOe MpoUu3Be/ieHUe, BEKTOPHOe
MIpOM3BeZieHre, YToJl MeXX/y BeKTOpaMu;
yMeHUe HCIT0/1b30BaTh BEKTOPHBIN U
KOOpP/IMHATHBIN MEeTO/, /711 pelleHust
reoMeTpUUeCKHX 3a/iau U 3a/1au Ipyrux
yueOHBIX TIPeIMETOB; OTIePHUPOBAThH
MOHATUSIMU: MaTpuLa 2x2 U 3x3,
oripejieNIuTe/ b MaTpULIbI,
reoMeTpUUeCKH CMBIC/ OTIpe/le/TUTe/Is;
— YMeTb MO/|e/IMPOBaTh peabHble
CUTYyaLU Ha A3bIKe MaTeMaTHKU;
COCTAaBJISATh BbIPA)KEHUs], YpaBHEHNS],
HEpaBeHCTBA U UX CHUCTEMBI T10 YC/I0BHUIO
3a[jau, MCC/IeZi0BaTh OCTPOEHHBIE
MO/Ie/IU C UCI0J/Ib30BaHKEM armapara
anreOpbl, UHTEPIIPETHPOBATh
T0JTyYeHHBIN pe3ybTaT; CTPOUTH
MaTeMaTUYeCKre MOJIe/IU C ITIOMOLLBbIO
reoMeTpUUeCKUX MOHSATUI U BeJINUMH,
pelLlaTh CBsI3aHHbIE C HUMHU
MpaKTHUUeCcKUe 33/lauM; COCTaB/IATh
BEPOSITHOCTHYIO MO/eJb U
VHTEPIIPeTUPOBaTh MOTy4YeHHbIN
pe3y/bTar; pellaTh NPUK/IaHble 33auu
CpeJiCTBaMU MaTeMaTH4yeCcKOro aHasu3a,
B TOM UYMCJIe COLIaTbHO—
5KOHOMHYECKOro U (pr3UUecKoro
XapakTepa;

— yMeHuUe BbIOMpaTh MOAXOSMIUN MeTO
JJ1s pellieHus1 3a/lauk; TOHUMaHue
3HaYMMOCTHU MaTeMaTHKU B U3yYeHUU
TIPUPO/IHBIX U 00IIleCTBEHHBIX MTPOLIECCOB
Y SIBJIEHUI; yMEeHHe pacrio3HaBaTh
TMIPOsIB/IeHMe 3aKOHOB MaTeMaTHUKU B
WCKYCCTBE, yMeHUe PUBOJUTD NTPUMEpEI
MaTeMaTUUeCKUX OTKPBITUH POCCUMCKOU
1 MUPOBOM MaTeMaTHU4eCKON HayKu

OK 02. B o071acTH 1eHHOCTH HAYYHOIO | — YMeTb OMEpPUpPOBaTb  TOHSATHUSMHU:
Vcnonb3oBathb MO3HAHHUSA: paLMoHanbHas (PYyHKLMs, NOKa3aTe/bHast
COBpeMeHHbIe —C(OPMHUPOBAHHOCTb MHMPOBO33peHUs, | QyHKLMS, CTereHHas ¢byHKLWS,
CpeZCcTBa MIOMCKa, COOTBETCTBYIOLLETO COBpPEMEHHOMY | jioraprupmuyveckas GbyHKLYS,
aHamM3a u YPOBHIO pa3BUTHUSA HayKU U | TPUTOHOMETpUUeCKre ¢byHKLMY,
VHTepIpeTaLyu 0011{eCTBEHHOM MTPAKTUKH, OCHOBAHHOTO | oOpaTHble (YHKLUM; YMeHHe CTpPOUTb
MHpopMaLuy, u Ha Jianore KyZbTyp, | rpaduku M3yUeHHbIX GbyHKLMH,
yH(OpMalMOHHbIE | CIIOCOOCTBYIOLIET0 OCO3HAHMIO CBOEro | MCI0JIb30BaTh TpaduKy MpU H3yueHUU
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TEXHOJIOTUH JJIsT
BBITIOJTHEHUS 3a/au
ripohecCcroHaTLHOM
JeTeIbHOCTH

MecTa B MOMUKY/IbTyPHOM MUpE;
— COBepILEeHCTBOBaHWe SI3bIKOBOW U
YUTaTe/bCKOW KY/bTYpPhbl KaK CpefCcTBa
B3aMMO/IENCTBUS  MeXJYy JIOAbMUA U
M03HAHKUS MUPa;
—  0CO3HaHUe
JlesITeJIbHOCTH,
OCYILIeCTBJISATh MIPOEKTHYIO u
HCCIIeflOBaTe/NbCKYHO JesITe/TIbHOCTb
WH/IUBU/ya/IbHO U B TPYTITIE.
Osasenue YHHBepCa/IbHbIMH
y4eOHbIMH Mo3HaBaTe/IbHBIMH
JIeICTBUAMM

B) pabora ¢ uHdpopmaruei:

— B/3fleTb HaBbIKaMM  TIOJy4YeHHs
MHPOPMaLIMd W3 HCTOUHUKOB Ppa3HbIX
THUIIOB, CAMOCTOSITE/IbHO OCYILeCTBISATh
TOWCK, aHa/lk3, CHUCTeMaTu3aluio |
VHTepIpeTaruio vHopMaL1
pa3/InYHbIX BU/IOB u bopm
Tipe/iCTaB/IeHMUs;

— Co3[aBaTb TeKCTbl B Pa3/IMYHbIX
dbopmarax C yueToM Ha3HaueHHs
vH(boOpMal[Mi U 1e/IeBOM ayJAUTOPUH,
BbIOMpast ONTUMAJTbHYIO dopmy
Tipe/iCTaB/IeHUsl U BU3yasn3aliuy;

- OLIeHUBATb JI0OCTOBEPHOCTb,
JerUTUMHOCTD vH(opMaLuy, ee
COOTBETCTBHE TPABOBLIM U MOpA/IbHO—
3TUYECKUM HOpMaM;

- WCTO/b30BaTh cpeAcTBa
MH(POPMAaLIMOHHBIX u
KOMMYHUKAI[IOHHbIX ~ TeXHOJOTHUH B
pelLieHn: KOTHUTUBHBIX,
KOMMYHUKaTHUBHBIX u
OpraHu3al[MOHHbIX 3ajau C
cobsroieHreM TpeboBaHuUit
IPrOHOMHUKH, TeXHUKH 0e30macHOCTH,
TUTHeHBl, pecypcochepekeHusl,
MPaBOBBIX M 3TUUECKUX HOPM, HOPM
MHGOPMAIMOHHOM 6e30MacHOCTH;

— B/IaJieTb HaBbIKAMU pacIiO3HaBaHUs U
3alUThI VMH(popMaLuy,
MH(}OpMaI[MOHHOU Oe30r1acHOCTU
JIMYHOCTH

NEHHOCTHU HaquOﬁ

T'OTOBHOCTD

MpOLIeCCOB U 3aBUCUMOCTeM,  IpU
pellleHUMM 3aZlay W3 JIPYTUX yueOHbIX
TpeIMeTOB U 3a/layu U3 peajlbHOW KU3HY;
BbIpaXaTb  (pOpMysiaMM  3aBUCHUMOCTH
MeX/ly BelTMYMHaMUY;

— YMeTb OIEepUpOBaTb IOHATHSMMU:
TOXXJ,eCTBO, TOXXJeCTBEHHOE
npeobpasoBaHue, ypaBHeHUe,
HepaBeHCTBO, CHUCTeMa ypaBHEHUU WU
HepaBeHCTB, PaBHOCU/IBHOCTb
ypaBHeHUM, HepaBeHCTB U  CUCTeM,
paLMoHa/bHEbIe, vppalvoHa/IbHbIe,
TOKasaresbHble, CTeleHHbIe,
norapupmMuueckue,
TPUTOHOMEeTpUYeCKHe ypaBHeHUs],
HepaBeHCTBAa U CHUCTEMbI; YMeTb pellaThb
ypaBHeHUsl, HepaBeHCTBa U CHUCTeMbl C
MOMOLLBIO0 Pa3/IMYHbIX [PUEMOB; pellaTh
ypaBHEeHUsl, HepaBeHCTBa U CHUCTeMbl C
rapaMeTpoM; TpPUMeHATb YypaBHEeHUs,
HEepaBeHCTBA, UX CHUCTEMbI JJIsl pelLleHUs
MaTeMaTMYeCKHUX 3ajad U 3aflay U3
pa3MuUHbIX 00sIacTell HAYKW U peanbHOU
JKU3HY;

— yMeThb CBOOOJJHO OTIepHpOBaTh
TIOHATUSIMU: [IBYKEeHUe, Napasule/bHbIN
NepeHoC, CUMMeTpPHs Ha IIJIOCKOCTH U B
NIPOCTPaHCTBe, [TOBOPOT,
nipeobpa3oBaHue Mo00us, TOA00OHbIe
(burypsl; yMeTb pacrio3HaBaTh paBHble U
1oZioOHbIe GUTYPEI, B TOM UHC/Ie B
NIpUpPO/ie, UCKYCCTBE, apXUTEKTYDE;
yMeTb HUCII0/Ib30BaTh FreOMeTpUUecKre
OTHOLLeHUs], HAXOJUTb FeoMeTpruIecKre
Be/IMUMHBI (JJIMHA, yTOJI, I/IoIIa b,
06beM) npu pellieHny 3a,au U3 Jpyrux
yueOHBIX TIPeIMETOB U U3 PeabHOM
JKU3HU

OK 03.
[Inanuposate 1
peann30BLIBaTh
cobcTBeHHOe
ripodeccuoHabHOE
Y JINYHOCTHOE
pa3BUTHE,

B o0sacTH AyXOBHO—HPAaBCTBEHHOI'0
BOCIIUTAHMSA:

— ¢hOpMHPOBAHHOCTb HPaBCTBEHHOTO
CO3HaHMSI, STUUECKOT0 TTIOBe/IeHUSI;

— CIIOCOOHOCTD OLIEHWBaTh CUTYAL[UI0 U
MPUHUMATh  OCO3HAHHbIE  pelleHuUs,
OpUEHTUPYSICh Ha MOpanbHO—

— yMeTb OIEpUpPOBaTh  TOHSTHSIMMU:
paLMoHasbHBbIe, VppaloHa/bHbIe,
TIOKa3aTesbHble, CTelleHHble,
norapugpmuueckue,
TPUTOHOMeTpHUYeCKHe  ypaBHEHUs U
HepaBeHCTBa, UX CUCTEMBI;

— yMeTb  OMepupoBaTh  TMOHSTUSIMU:
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TripeINpUHUMATe ThC
KYIO /IesiTe/IbHOCTD B
ripohecCcroHaTLHOM
cdepe,
WICTI0/Tb30BaTh
3HaHUS T10
MpaBOBOM U
(rHaHCOBOM
rPaMOTHOCTH B
pa3/InYHbIX
JKU3HEHHBIX
CUTYyaLUsX

HPaBCTBeHHbIe HOPMbI U 1|eHHOCTHY;
— OCO3HaHMe JIMYHOrO0 BKJaja B
MOCTPOEHKE YCTOMUUBOTO Oy/IyIIero;

— OTBETCTBEHHOE OTHOIIIEHHE K CBOUM
pogutensM W (Wid) APYrUM 4YjieHaMm
CéMbM, CO3JAHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHS  LIEHHOCTeU
CceMelHOW >KM3HHM B COOTBETCTBHH C
TpaguLUsaMy Hapoj0B Poccuy;
Ogj1ajeHue YHHMBepPCa/IbHBIMH
pery/siTUBHBIMM JIeHCTBUAMU:

a) caMOOpraHu3aIus:

—  CaMOCTOSITeJIbHO  OCYIL[eCTBJISTh
T03HaBaTe/IbHYIO J1eATe/IbHOCTD,
BLISB/IATL  MPOOJIEMBbI, CTaBUTh U
dhopMynupoBaTh COOCTBEHHBIE 33/laUU B
oOpa3oBaTe/ibHOW  [IeITETLHOCTH U
>KU3HEHHBIX CUTYaLUsIX;

— CaMOCTOSITeJTbHO COCTaB/ISTh II/IaH
pellieHdsi  TIPO0JieMbI  C  yUeTOM
UMEOIIUXCS  PecypcoB, COOCTBEHHBIX
BO3MOJKHOCTeM U Mpe/[TIOUTeHU;

— laBaThb OLIeHKY HOBBIM CUTYaLUsIM;
crocobcTBoBaTh  (POPMHPOBAHUIO U
MPOSIB/IEHUIO IIIMPOKOW 3PYAULIUU B
pasHbIX 00J1aCTAX 3HAHWM, TMOCTOSHHO
TMOBBIIATE CBOM 00pa3oBaTe/NbHBIA U
KY/JIbTYPHBIN YPOBEHb;

0) CaMOKOHTpOJIB:

HCTI0/Tb30BaTh MpHEMbI pedieKCuu Ajist
OLIEHKH CHUTYyal[uM, BbIOOpa BEPHOTO
pelleHusT;

— yMeTb OlLIeHMBaTb pUCKA U
CBOEBPEMEHHO TPUHUMATh PelleHUs 110
UX CHIDKEHHIO;

B) SMOLIMOHAJIbHBIN WHTeJIIeKT,
Tipe/iroJiaratoiiui copMUpOBaHHOCTE:
BHYTPEHHEH MOTUBAILUM, BK/IHOUAOIIIEH
CTpeM/ieHWe K [OCTW)XKeHUIO 1ieid U
yCrexy, ONTHUMM3M, WHUIIMATUBHOCTb,
yMeHUe [1eliCTBOBaTh, UCXO/s U3 CBOMX
BO3MO>KHOCTe;

— SMITaTHH, BK/IIOYAOIel CrioCOOHOCTh
TIOHUMAaTh SMOLIMOHALHOE COCTOSIHHE

IOPYTUX,  YYWUTBIBATb  €ro  TpH
OCYIL|eCTBJIEHUH KOMMYHUKALWH,
CMOCOOHOCTE K~ COUYBCTBHIO U
COTIePE)KUBAHUIO;

— COLMabHBIX HAaBBIKOB, BKJIFOUAOLLIAX
CNOCOOHOCTh BBICTPAaWBaTh OTHOIIEHHS
C [JpyTUMH JIOIbMH, 3a00THTbCH,
NpOSIB/JISITh  UIHTEPeC M paspelarb

MHOT'OTPaHHUK, ceueHue
MHOTOrpaHHMKa, Ky0, mapasnenenurnef,
TIpU3Ma, nMpamMuza, ¢urypa 1%}

MOBEPXHOCTb  BpallleHusi,  LWJIWH/P,
KOHYyC, I1ap, cdepa, ceueHUsi (UTypbI
Bpall[eHUs], TUIOCKOCTb,  Kacarowiasics
cdeprl, LWIMHAPA, KOHyCa, IUIOLA/lb
MOBEPXHOCTH  TMpPaMU/Ibl,  TIPU3MBI,
KOHyCa, LWIMHAPA, IUIOmanb cdepsl,
00BemM Ky0a, MIPSIMOYTOTbHOT'O
riapasiiesienure/ia, MUPaMUZbl, TPU3MBI,
LWIMHApPa, KOHyCa, Ilapa; yMeHHe

n300paXkaTh MHOTOTPaHHUKA U
TIOBEPXHOCTH BpAIL|eHUsl, UX CEYEHUS] OT
PYKH, C  TIOMOIIBIO  YEepPTEeXKHbBIX

WHCTPYMEHTOB U 3/IeKTPOHHBIX CPeJCTB;
yMeTh paclio3HaBaTh CHMMETDUIO B
NIPOCTPaHCTBe;  YMeTb  paclo3HaBaThb
TIpaBU/IbHBIE MHOTOTPAHHUKH;

— yMeTb OTlepyUpoBaTh MOHATUSMU:
TMIPSIMOYTOJIbHASI CHCTeMa KOOP/IMHaT,
KOODJMHAThI TOUKH, BEKTOP, KOOPJMHATbI
BEKTOpa, CKa/ISIPHOe TIPOU3Be/ieHue, YToJl
MeJK/ly BeKTOpamH, CyMMa BeKTOpOB,
TIpou3Be/ieHre BeKTopa Ha YMCIIo;
HaXOJUTh C TIOMOIIIbIO U3yUYeHHbIX
(opMy1 KOOpAWHATHI CepeInHBI OTPe3Ka,
paccTosiHie MeX[y AByMsl TOUKaMHU

16




KOH(JTUKTBI

OK 04.
OddexTUBHO
B3aKMO/IeMICTBOBATh
1 paboTathb B
KOJIIEKTUBE U
KOMaH/[e

I'OTOBHOCTH K CdMOpPa3BUTHIO,
CaMOCTOATEe/IbHOCTHU n
camooripeae/JIeHHI0;

—OBJIaJIeHWe  HaBbIKaMM  y4eOHO—
HCCiefloBaTeIbCKOM,  TIPOEKTHOM U
COLMa/IbHOU JesiTeNTbHOCTH;
OBjafieHue YHUBEPCa/IbHBIMH
KOMMYHUKaTUBHBIMH IeNICTBUAMM:
6) coBMecTHasi 1eATeIbHOCTh:

—  TIOHMMaTb U  WCIO/Ib30BaTh
TperMyILecTBa KOMaHJHOM u
VH/IUBUYaTbHOU paboThI;

— TIpUHUMATh  Leld  COBMeCTHOM
JlesiTeIbHOCTH,  OpraHU30BbIBAaTH U
KOOD/JIMHUDOBaTh  [IeHCTBUS 10  ee

JIOCTVDKEHUIO: COCTaBJIATh T1aH
JedCTBUM, pacripefiesiiTb poJd  C
yueToM MHeHU’ yUaCTHUKOB
o0CyX/aTh pe3y/ibTaTbl COBMECTHOMN
paboTh;

—  KOODAWHHDOBaTb U  BBITIOJHSATD
paboTy B  YCIOBHAX ~ peasibHOTO,
BUPTYaJIbLHOTO ¥ KOMOWHMPOBAHHOT'O
B3aMMO/IeNCTBUS;

- OCYLL[eCTBJISITh TO3UTHUBHOE
CTpaTernyeckoe TIOBe/IeHVe B
pa3IMYHbIX  CUTyalUsiX, TIPOSIBIISTH
TBOPUECTBO U BOOOpakeHWe, OBITh
VHULIMAaTUBHBIM.

OBnajeHne YHHBepCa/IbHBIMHU
Pery/JIATUBHBIMH J1efiCTBUSIMH:

T') IPUHSATHE Ce0st U IPYTUX JIIOZeH:

— TpUHMMaThb MOTHBBI U apryMeHThI
Jpyrux rofen 1pu aHanuse
pe3y/bTaToB JesTeTbHOCTH;

— TpW3HaBaThb CBOe TMIPaBO U TIPaBO
JIPYTUX JIOZIel Ha OLIHOKWY;

— pa3BUBaTh CIIOCOOHOCTH TOHUMATb
MUP C MMO3ULUU APYTOro YesioBeKa

— YMeTb OIlepUpOBaTb IOHATHSMMU:
CJTy4aliHBIN OTIBIT U C/Ty4YaiiHOe COOBITHe,
BEPOSITHOCTb ~ C/Iy4yallHOr0  COOBITHS;
yMeTb  BBIUUC/IATH  BEPOSTHOCTb  C
WCTI0/Ib30BaHUeM IpauuyecKrix MeTO/0B;
NpUMeHSITb  (OpPMYJ/Ibl  CAOXKEeHUs U
YMHO>KeHUsI BepOSITHOCTEM,
KOMOHMHATOpHbIe (aKThl U POPMYJIBI TTPH
pelleHNH 3a/jay4; OL|eHUBaTh BePOSITHOCTU
peanbHBIX COOBITHIL; 3HAKOMCTBO CO
CJlyyallHbIMM ~ Be/IMUMHAMH;  YMeHUe
MIPUBO/IUTE TIPUMEpHI MPOsIB/IEHHUs] 3aKOHa
OosbIIMX YuMcesl B TPUPOJHBIX U
0011|eCTBEHHBIX SIBJIEHUSX;

— yMeTb CBOOOZHO  OMeEpHpPOBAaTh
TIOHSATHUSIMU: CTelleHb  C  LieJibIM
rokasaTejieM, KOpeHb  HaTypaJbHOU
CTereHW, CTeleHb C pallOHa/JbHbIM
roKasareJsieM, CTelleHb C
JIeCTBUTEJ/IbHBIM (BeleCTBEHHBIM)
rokasarejeM, JorapupM UMCIa, CUHYC,
KOCMHYC Y TaHreHC T[POU3BOJILHOTO
U2 (W) ER

— yMeTb CBOOOZHO  OMeEpPHPOBAaTh
MOHATUSIMU: TpaduK GYHKI[UHM, oOpaTHas
byHKUWSA, KOMITO3ULUS GbyHKLMH,
nuHeWHass — GyHKUMS, — KBaZJpaTUuHas
GbyHKUMS, cTeneHHasi (QYHKLUS C LieJIbiM

TIOKa3aresieM, TPUTOHOMeTpHUYeCKHe
¢byHKLMY, obpaTHbIe
TPUTOHOMeTPHUYeCKHe byHKUMH,

rokaszaTefbHass U  JiorapudmMuyeckas
GyHKLIMM; yMeTb CTPOMTh T'paduku
GYHKLIMH, BBITOMHATH TMPeoOpa30BaHUS
rpauKoB (PyHKIUH;

—  yMeTb  HCMO/b30BaTh  rpa(uku
GyHKUMM 7151 U3ydyeHUsl TPOLeCCOB U
3aBUCUMOCTel TIpY pellleHuM 3ajau M3
JpYTUX yueOHBIX TpeJIMeTOB U U3
peanbHOM XKU3HU; BbIpa)kaTh (HopMyJIamMU
3aBUCUMOCTU MeX]y BeJTMUMHAMU;

— CBOOOAHO OMEpPUPOBaTb TIOHSTHSIMHU:
YeTHOCTb  (DYHKIMM, T1€PUOAUYHOCTD
GyHKUMY, OrpaHUueHHOCTb (PYHKLUH,
MOHOTOHHOCTh ~ (OYHKIIMH, 3KCTPEMYM
¢byHKLMM, HaubOosblllee W HaWMeHbIIIee
3HaueHus1 (QYHKUUKM Ha TIPOMEXKYTKE;
yMeTb TIPOBO/JIUTh HCCIlefloBaHue
yHxLmm;

— yMeTb WCII0/Ib30BaTh CBOWCTBA W
rpapuky  GYHKUMA A9 pellleHus
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ypaBHEHWI, HEepaBeHCTB W 3a/lau C
rapaMeTpamu; n300pakaThb Ha
KOOP/IMHATHOM TUJIOCKOCTU MHOJKECTBa
pellieHU ypaBHEHUH, HepaBeHCTB U HUX
CUCTEM

OK 05.
Ocy1ecTBiATh
YCTHYIO U
MTUCbMEHHYO
KOMMYHMKAIHIO Ha
roCy/lapCTBeHHOM
s13bIKe Poccuiickon
®depepaLu ¢
yUeToM
0COOeHHOCTeH
COLIMA/ILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B obsacTu
BOCIIMTAHUS:

— 9CTETUYECKOe OTHOIIEeHWe K MHUDY,
BK/IIOUAsl 3CTeTUKY ObITa, HAy4HOTO U
TEXHUUYECKOTO TBOPYECTBa,  CIIOPTA,
TPYy/ia ¥ 00L[eCTBEHHBIX OTHOIIIEHUH;

- CTIIOCOOHOCTh BOCTIPUHHMATh
pa3/IMyHble BU/bI UCKYCCTBA, TPAJULINU
U TBOPYECTBO CBOEr0 U  JPYTUX
HapOoJIOB, OLIyIIaTh 3MOLIMOHATBEHOE
BO3/IeICTBHE UCKYCCTBa;

— yOeXJIeHHOCTb B 3HAUUMOCTH [JIs
JTMYHOCTH ¥ OOIIeCTBa OT€UECTBEHHOTO
U MUPOBOTO HCKYCCTBA, STHUUYECKUX
KyJIbTYPHBIX TPaZML[MH W HApOJHOTO
TBOPYECTBa;

— TOTOBHOCTb K CaMOBBID&)KEHUIO B
pa3HbIX BHUJAX HCKYCCTBa, CTPeMJIeHHe

3CTETHYECKOro

MpOSIB/IATh ~ KauecTBa  TBOPYECKOU
JIMYHOCTH;
OBnazeHue yHUBepCalbHbIMU

KOMMYHUKaTUBHBIMH JIeMCTBUSIMHU:

a) oO1eHue:

— OCYIIeCTB/IATh KOMMYHHUKAI[UM BO
Bcex cepax >KU3HU;
- pacro3HaBaThb
cpefcTBa o01eHus, MOHUMATh
3HaueHue COLIMAbHBIX 3HAKOB,
pacrio3HaBaThb TIPeATIOChIIKH
KOHQUIMKTHBIX CUTyal[didi U CMSr4atb
KOH(JIUKTHI;

— Ppa3BepHYTO M JIOTUYHO WM3/1aratb
CBOIO TOUKY 3DEHUS C HUCIO/Ib30BaHUEM
SI3bIKOBBIX CPE/ICTB

HeBepOanbHbIE

— yMeTb OIEpUPOBATh  TOHATHUSIMHU:
cpegHee  apudMeTHUeCcKoe, MejMaHa,
HauOoJblllee W HaWMeHbIllee 3HAaueHUs,
pa3max, JUCTIepCHs, CTaH/apTHOE
OTK/IOHEHHe YHC/IOBOTO Habopa; ymeHue
W3BJIeKaTh, MHTepIpeTUPOBATh
uHpoOpMaIMo,  TIPeACTaBJIE€HHYI0 B
TabnMilax, Ha /[AUarpamMmax, rpadukax,
OTPaXKalollyl0  CBOWCTBA  peaibHbIX
MPOIIECCOB W SIBJIEHWH; TIPe/CTaB/ISTh
uH(pOpMAIMI0 C TIOMOIIBIO TabiWl] U
JMarpaMM; MCC/IeIoBaTh CTAaTUCTHUECKHUE
JaHHbIe, B TOM YKC/Ie C TPUMEHEeHHEM
rpadUUeCcKUX METOZOB M 3JIEKTPOHHBIX
CpeJCTB;

— yMeTb OlepupoBaTh TOHATUSMU:
TOUKa, ripsimas, TMJIOCKOCTb,
MPOCTPAHCTBO,  [JBYTPaHHbBIA  YroJ,
CKpellMBaroLecs npsiMble,

rapasie/IbHOCTb U TIeprieH/IUKY/ISPHOCTb
NpSAMBIX M IIJIOCKOCTeH, YIrol MeXay
NpSMBIMU, YIOl MeXAy TMpsIMOA U
IJIOCKOCTBIO, YIO/1 MeXKAY IUIOCKOCTSIMH,
paccTosiHe OT TOUKU [0 TIJIOCKOCTH,
paccrosiHue MeXIy NPSIMBIMUY,
paccTosiHue MeX/ly MJI0OCKOCTSMHU;

— yMeTb HCHO/b30BaTh IPU pelleHuH
3aZlau M3ydyeHHble (aKTbl U TeopeMbl
IUIAaHUMETPUY;  yYMeHHWe  OLleHUBATb
pa3Mepbl 00BEKTOB OKPY’KaroIL[ero MUpa

OK 06. ITposiBnsTh
rPa’KJaHCKO-
MaTpPUOTUUECKYIO
MO3ULUIO,
JIeMOHCTPUPOBATh
OCO3HaHHOe
roBe/leHre Ha
OCHOBe
TPaJUL[MOHHBIX
POCCUMCKUX

[y XOBHO-
HPaBCTBEHHBIX, B
TOM YMCJIe C YYETOM

- 0CO3HaHHe 00yJaronMHUCs
POCCHUICKOM TPa’K]aHCKOU
WIeHTUYHOCTH;

- L{eJieHarpaB/IeHHOe pa3BUTHE

BHyTpeHHel TIO3ULIMKM JIMYHOCTH Ha
OCHOBe Iy XOBHO—HPABCTBEHHBIX
lleHHOCTeld  HaposioB  Poccuiickoi
®denepaiyu, HCTOPUUECKUX u
HaIMOHA/IbHO—KY/IbTYPHBIX  TPaJULIAMN,
(¢bopMUpoBaHUe CHUCTEeMbI 3HAUUMBbIX
LIEHHOCTHO—CMBIC/TOBBIX YCTaHOBOK,
AHTUKOPPYIILMOHHOTO MUPOBO33DEHUsl,
TTPABOCO3HAHUS, 5KOJIOTUUECKON

— YMeTb OIepupOBaTh MOHATHUAMMU:
MpSIMOYTO/IbHAs CHUCTeMa KOOP/IMHaT,
KOOpP/IMHAThI TOUKH, BEKTOP, KOOPZAWHATHI
BEKTOPa, CKaJIsIpHOe NPOM3BeieHHe, yroJl
MeXX/ly BeKTOpaMH, CyMMa BeKTOPOB,
NpoK3Be/leHre BeKTOpa Ha YnC/Io;
HaXO/IUTh C MTOMOILBIO U3yUeHHbIX
(hopMy1 KOOpAMHATHI CepeIHbI OTpe3Ka,
paccTosiHye MeXXAy [BYyMs TOUKaMy;
—yMeTb BBIOMPATH MMOXO/SIINN
V3y4YeHHbIN MeTO/, /i/1s1 pellleHUs 3a/jauy,
pacrio3HaBaTh MaTeMaTHueckue (pakTbl U
MaTeMaTH4ecKre MOJie/IM B IPUPOHBIX U

18




rapMOHM3al[U1
Me>KHALMOHATbHBIX
Y ME>KPeIUTrM03HbIX
OTHOIIIeHUH,
TIPUMEHSITh
CTaHapPThI
AHTUKOPPYTIL[MOHHO
'O TTOB€e/IeHHs

KY/IbTYPbl, CIIOCOOHOCTH CTaBUTh 1[e/U
Y CTPOUTD JKU3HEHHBIE T/IaHbl;

B yacTH rpa)k/JaHCKOro BOCTIMTAHUA:
— 0CO3HaHWE CBOUX KOHCTHUTYLIMOHHBIX
mpaB W 00s3aHHOCTEH, yBaKeHHe
3aKOHa ¥ MPaBOTIOPSI/IKa;

- TIPUHSITHE TPaZILIMOHHBIX
HaI[MOHA/TbHBIX, ob1rieueI0BeUECKUX
F'YMaHHUCTUUECKUX U JIeMOKpPaTUUeCcKuX
1[eHHOCTeM;

- TOTOBHOCTh
H7Ie0/IOTUH
Hal[MOHAJTM3Ma,
MUCKPUMHWHALIUA  TIO
PeJTUT03HbIM,
HaI[MOHATBLHBIM TIPU3HAKaM;

— TOTOBHOCTb BEeCTU COBMECTHYIO
JlesiTeTbHOCTh B WHTepecax
TPaX/]aHCKOTO 0O0II[eCTBa, y4aCTBOBATh
B camMoyTIpaB/IeHUH B
o061mieobpa3oBaTe/lbHOM OpraHW3aluy 1
JIeTCKO—FOHOIIIECKUX OpTraHU3alusX;

— yMeHWe  B3auUMO/IeHiCTBOBaThb C
COLIMA/TbHBIMU WHCTUTYTaMH
COOTBETCTBUM C WX GYHKIUAMUA U
Ha3HaueHWeM;

— TOTOBHOCTb K TYMaHWUTapHOW U
BOJIOHTEPCKOM JleITeTbHOCTH;
MaTPUOTUUECKOT0 BOCTIMTAHUS:

—  chOpMUPOBAHHOCTbL  POCCUHCKOMU
TPaKJaHCKOU WJIeHTUYHOCTH,
MaTpPUOTH3Ma, YBa)KEHHSI K CBOEMY
HapoJly, 4YyBCTBa OTBETCTBEHHOCTU
nepes, PoauHOW, TOpAOCTU 3a CBOWU
Kpail, CBoW PoauHy, CBOM $3BIK U
KylbTypy, TIPOIIUIOE U  HacTosIee
MHOTOHALIMOHa/LHOT0 Hapoja Poccuy;
- LIEHHOCTHOE OTHOIIIeHHe K
roCy/lapCTBeHHbIM CHUMBOJIaM,
HUCTOPUUECKOMY U TIPUPOITHOMY
Hac/Ieinto, TIaMSITHUKAM, TPaJULAsIM
HapozioB Poccum, joctikenusm Poccun
B Hayke, HCKYCCTBe, CTiopTe,
TeXHOJIOTUSIX U TPY/eE;

— wjelHas ybexx1eHHOCTh, TOTOBHOCTD
K ChaykeHuto W 3amure OreuecTsa,
OTBETCTBEHHOCTb 3a ero Cy/50y;

MTPOTHUBOCTOSATh
9KCTpeMH3Ma,
KceHohoOuy,
COLIMAIbHBIM,
PaCOBBIM,

w

OCBOEHHbIe 00yuarommuMucst
ME>XKITPe/TMETHbIE TIOHSATHS U
yHUBepCajibHble ~ yueOHble JelCTBUS
(perynsiTUBHBIE, T03HaBaTe/bHbIE,
KOMMYHUKaTHUBHEIE);

0011[eCTBEHHBIX SIBJIEHUSIX, B UCKYCCTBE;
yMeHUe MPUBOJUTh PUMepbl
MaTeMaTUUeCKUX OTKPBITUH POCCUMCKOU
Y MUPOBOW MaTeMaTUUeCKOW HayKH.

— YMeTb OIEepUpoBaTb TOHATHSIMMU:
C/TyYaiHbIN OTBIT M Cy4YaiiHoe COoOBITHE,
BEPOSITHOCTh ~ C/Iy4allHOTO  COOBITHSE;
yMeTb  BBIUUC/SATH  BEPOSITHOCTH  C
WCM0/b30BaHUeM rparuuecKix MeTO/IOB;
MPUMEHATb  (OPMYJ/Ibl  C/IOKEHHSI U
YMHO>KEeHUs BEpPOATHOCTEN,
KOMOWHATOPHbIe (DaKThl U (POPMYJIbI TIPU
pelleHNH 3a/jayu; OL|eHWBaTh BePOSITHOCTU
peanbHbIX COOBITHM; 3HAKOMCTBO CO
C/lyyaliHbIMM ~ BeJIMUYMHAMH;  YMeHUe
MIPUBO/IUThH NIPYMePbI TIPOSIBJIEHUS 3aKOHA
OosbIIX  Yucesl B TIPUPOJHBIX U
00I11eCTBEHHBIX SIBJIEHUSIX
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— CHOCOOHOCTL HMX WCIIO/b30BaHUSA B
II03HaBaTe/IbHOMH U CoIa/IbHOM
MIPAKTHKE, FOTOBHOCTD K
CaMOCTOSITE/ILHOMY TIJITAHUPOBAHUIO U
OCYIL|eCTB/IEHUIO yuebHOM
JlesiTeTbHOCTH, OpraHu3aluv yueOHOro
COTPYZIHUYECTBA C TIeJjaroruyeCKUMHU
paboOTHMKaMH ¥ CBEPCTHUKaMH, K

yuacTHIO B TIOCTPOEHUN
WH/IUBU/yalIbHOU obpa3oBaTe/ibHOM
TPaeKTOPUH;

— OBJIafleHre HaBbIKaMU yueOHO—
WCC/Ie/J0BaTe/IbCKOM, IPOEKTHOW U
COLMA/IbHOU [1eTe/IbHOCTH

OK 07. - He [IPUHUMATh JIleViCTBUS, | — YMeTb OIlepUpoBaTh IOHATHUSMU:
CopeiicTBOBaTh TIPUHOCSIIME BPe/l OKpYy>Katolllel cpefie; | GyHKIUsl,  HeripepbiBHass  (yHKLUS,
COXpaHeHHI0 - yMeTb NIPOrHO3UPOBATh | MPOM3BOAHAS, nepBooOpasHas,
OKpYy>Katolen HebJ1aronpusiTHbIe 5KO0JIOTUYECKUe | orpeze/eHHbIN WIHTerpar; yMeTb
cpeppl, MOC/Ie/ICTBUS rpe/iINpUHUMaeMbIX | HAXOWUTb TIPOM3BO/HbIE 3/IeMeHTapHbIX
pecypcocOepexeHH | JeMCTBUM, ITpeIOTBpal[aTh UX; GyHKLMM,  MCTOJb3ys  CIpaBOYHbIe
10, TIPUMEHSTh — PpacllMpUTh OMBIT JesSTebHOCTU | MaTepuasbl; UCC/Ie[0BaTh B MPOCTEHILINX
3HaHUs 00 5K0JIOTMYECKOU HarpaBJeHHOCTH; ciydasgx (YHKLUMM Ha MOHOTOHHOCT,
V3MeHeHU! — pa3pabareiBaTh IJIaH  pellieHUs | HAXOAUTh HawOOoJblIMe W HaWMeHbIIIe
K/IMMarta, MPUHLIMIIBL | Ipo0/ieMbl € y4eTOM  aHa/lv3a | 3HaueHUs1 (PYHKLUH; CTPOUTb Tpaduku
OepeXxJTMBOro HMMEOIIMXCS MaTepHuabHbIX Y | MHOTOWIEHOB C WCTI0/Ib30BaHUEM
TMIPOM3BO/CTBA, HeMaTepuasbHbIX PeCypCOB; amnmapata MaTemMaTUueCcKOro aHaiu3a;
5 peKTUBHO — OCYLIEeCTB/STh Lle/leHanpaB/ieHHbI | IPUMEeHSITh NTPOM3BOJHYIO TIPY pelleHuH
JlefiCTBOBATh B TOUCK TIepeHoca CpejCTB M CIOCOOOB | 3aJjau Ha [BWKEeHUe; pelllaTh MPaKTUKO—
ype3BbIUaliHbIX JlefiCTBUs B IPO(eCCHOHAMBbHYIO Cpefly; | OpPUeHTUPOBaHHbIE 3a/aun Ha
CUTyaLUsiX — yMeTb TIePeHOCUTh 3HaHWs B | HAaUOOJbIIMEe ¥ HaWMeHbIMe 3HaueHus,
MO3HaBaTe/bHY0 UM  TPAaKTUYeCKYIO | HA HaXO)KJeHWe TIyTH, CKOpPOCTH U
00/1aCTH >KU3HeIeATeIbHOCTH; YCKOpeHwus;
—  TIpejjiaraTb ~ HOBbIe  TIPOEKTHI, | — yYMeTb OINEPUpPOBaTh  TTOHSTUSIMU:
OLIeHMBaTh H/leW C TIO3WLIMM HOBU3HBI, | ABIKEHWE B TIPOCTPAHCTBe, M0/00HbIE
OpPUTMHAJIbHOCTH, MpaKTUYeCcKoM | GUrypel B MPOCTPAHCTBE; HCIIO/Ib30BATh
3HAaUMMOCTH; OTHOIIIeHWe TUIolaZied MOBepXHOCTed U
— JlaBaThb OLIEHKY HOBBIM CHUTYalUsiM, | 00beMOB T0J00HBIX (PUTYD MPU peleHrH
BHOCUTb KODPEKTHBBI B [eSITE/IbHOCTb, | 3a/1ay;
OLIeHMBaTb COOTBETCTBHE pe3yJ/bTaTOB | — YMeTb BBbIUMCJIATh TeoMeTpuyecKue
Lensm BeJIMUMHbI  (AJIMHA, yrosi, IUIoLajp,
obbem, nioniazib MOBEPXHOCTH),
WCIIO/Ib3ysl UM3y4YeHHble (opMynabl U
MeTO/IbI
IIK 5.4 Ywmenus:  I[Ipou3BoguTh  TpodUIaKTHUYeCKHMe  paboThl,  TPeayCMOTpPeHHbIe
OpraHv30BbIBaTh U | TEXHOJIOTMUECKUM IPOLIeCCOoM;
KOHTPOJIMPOBATh [TpoBOUTH OIIEHKY KadecTBa CBsi3u, 0bOecrieurBaeMod BO3WUMBIMM U HOCHMBIMHU

BBIMO/THEHHE PaboT
10 TEXHUYECKOMY
00C/Ty>KUBaHUIO,
PEMOHTY U
MO/IepHU3AL[UH
00BEKTOB

YCTPOMCTBAMH >KeJIe3HOJOPOXKHOU MOABHUKHOM 3/IeKTPOCBSI3H;

[TpoBepsitb  paboOTOCIIOCOOHOCTH
3/IeKTPOCBSI3Y;

yCTpOICTB

)Kee3HOZIOPO>KHOM  TIO/IBU)KHOM

[TpuMeHATb Cpe/iCTBa MHAUBU/AYaIbHOM 3alUThI IPY OCMOTPE BO3UMbIX U HOCUMBbIX
aHaJIOTOBbIX U 1[U(POBBIX YCTPONCTB >KeJIe3HOI0POXKHOM TTO/IBUKHOU 3/IEKTPOCBS3U

C TIpUMeHEeHWEeM TPUCIIOCO0/IeHNH,

VHCTPYMEHTa U 3J/IeKTPOWM3MepPHUTEIbHbIX
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JKes1e3HO,0POKHOU
5JIEKTPOCBSI3U

npruOOpOB;

Ocy1jecTBAATE KOHTPO/Ib IOCTYIUIEHHWsT COOBITHII B CHCTEMY MOHHTODHHTa
COCTOSIHUSI CUCTeMbl KOHTPOJIS 1 YIIpaBJIeHUs [JOCTYIIOM;

OripefienisiTb OTCTYIUIEHWSI OT HOPM CO/lep)KaHHsI OOBEKTOB  ’Kes1e3HOJ0POXKHOM
3/1eKTPOCBSI3Y;

Ocy111eCcTBATb KOHTPOJ/Ib BBIIIOJHEHUS pabOT M0 TeXHUUeCKoMY 00C/Ty)KUBaHHIO;
[1nanvpoBaTh COOCTBEHHYIO JeATENBHOCTb U JeATeNbHOCTh PAOOTHUKOB TIO
TEXHUUECKOMY  OOCTy)KMBaHWIO, PEMOHTY M  MOJepHM3aLuM  OObeKTOB
JKere3HOOPO’KHOM 3/1eEKTPOCBS3H;

BeimonHATe  paboThl MO TepeK/touYeHHI0  00CTy)KMBaeMbIX  OOBEKTOB
JKeJe3HOOPO’KHOM 3/1eEKTPOCBS3H;

UuTaTh S57eKTpUUYecKrde CxeMbl O0O0C/Ty)KMBaeMbIX OOBEKTOB Kese3HOLO0POXKHOM
3/1eKTPOCBSI3Y;

[TpyHKUMaTh pellleHHs] B HeCTaH/apTHBIX CUTyalMsiX MU OpraHu3aly paboTbl Mo
TEXHUUECKOMY  OOCTy)KMBaHWIO, PEMOHTY ¥  MOJEepHM3aLui  OOBEKTOB
JKeJIe3HO/I0PO’KHOU 3/1eKTPOCBSI3Y;

Wcnonb3oBaTh MH(OPMaLMOHHO-KOMMYHHKAL[MOHHbIe TeXHOJIOTUU npu
TEXHUUECKOM  O0OCIy)XKMBaHMM,  DEMOHTe UM  MoOJepHu3alud  00BEeKTOB
JKeJe3HOOPO’KHOM 3/1eEKTPOCBS3H;

[TpuMeHsTh METOAUKY OpraHM3alUy U MOoJ/epkaHusl MopsiZika Ha pabounx Mecrax,
yCTaHaB/IMBAIOIIYIO TPeOOBAHKS 110 TTOBBIIIEHUIO KaueCTBa U MPOU3BOJUTETbHOCTH
TPy/ia, CHIKEHHIO T0oTepb pabouyero BpeMeHH, CO3/laHMI0 0e30macHBIX YCIOBUi
Tpy/ia pabOTHHUKOB >KeIe3H0JOPO>KHOTO TPaHCIopTa (fasee - cucrtema 5C)

3Hanus: HopMaTUBHO-TeXHMUYECKHe U PYKOBOZSLIME JOKYMEHTHI 10 TeEXHUUECKOMY
00C/Ty)KMBaHHIO Y PEMOHTY OOBEKTOB KeJIe3HOZOPOKHOM 37IeKTPOCBSI3H;

HopMmel BpeMeHt Ha BbINIO/IHEHWe paboT MO TeXHUUeCKOW 3KCIUTyaTaliud 00beKToB
JKeJIe3HO/IOPO’KHOW  5/IEKTPOCBSI3M B YaCTH, perylaMeHTHUDPYIOLell BBINO/IHEHNWe
TPY/I0BOH (hyHKLIUM;

TexHOMOTUsT BBITIOJIHEHUST PabOT MO TeXHUYECKOMY OOC/TYKMBAaHHIO OOBEKTOB
JKeJIe3HO/I0PO’KHOU 3/1eKTPOCBSI3Y;

OcobeHHOCTH pe)kuMa paboyero BpeMeHH M BpPeMEHH OT/[bIXa, YCIOBHUA Tpyza
OT/eNbHBIX KaTeropuii pabOTHMKOB >Kee3HOJ0PO’KHOTO TpaHCIopTa o0b1ero
T0/1b30BaHMs1, paboTa KOTOPBIX HETIOCPe/ICTBEHHO CBsi3aHa C /IBW)KeHHEM T10€e37I0B, B
4yacTH, perjaMeHTUPYIOLLel BBITIOJIHEHUE TPYZ0BOU (DYHKLIUMY;

[TpaBuna [enoBOM 3THKM B 4acTH, perjaMeHTHUPYIOLled BbINIOJIHEHHE TPYAOBOU
yHKIMY;

[lpaBuna  TexHWYECKOM  3KCIUlyaTalluM  JKejle3HbIX  JJOpOr B UacTHy,
perjiaMeHTUPYIOLLel BBINIO/IHEHUE TPYZ0BOU (DYHKLUM;

Tpynosoe 3aKOHO/IAaTe/IbCTBO Poccuiickoi ®depepauyu B YacTH,
persiaMeHTUPYIOLLel BBINIO/IHEHUE TPYZ0BOU (DYHKLIUM;

[TopsiioK BeieHUs1 TeEXHUUECKOW M MH(OPMaL[MOHHO-CIIPaBOUHOW JJOKyMeHTaL|H 110
TEXHUUECKOMY OOCTy)KUBaHWIO U DPEMOHTY OOBEKTOB  >Kesie3HOZOPOXKHOM
3/1eKTPOCBSI3Y;

TpeboBaHusi oxpaHbl TpyZa, MOXKapHOW 0e30MacHOCTU U 3/1eKTpoOe30macHOCTH,
CaHWTapHble HOPMbI W TpaBWIa B YaCTH, per7aMeHTUPYIOLeil BbINOJHEHHEe
TPY/I0BOH (hyHKLIUM;

HopmatvBHbBIe MpaBOBble U JIOKaJbHble HOPMAaTHWBHbIE aKThl 10 OpraHM3aLuu
paboThl MO TeXHWYeCKOMY OOC/Ty’KMBAaHHIO, PEMOHTY M MOJIepHU3allud 0ObeKTOB
JKeJe3HOOPO’KHOM 3/1eEKTPOCBS3H;

PernaMeHT TeXHHUeCKOT0 0OCIy)KMBaHUsI U PEMOHTa 0OBEKTOB JKe/le3HOJOPOXKHOU
3/1eKTPOCBSI3M B 3aBUCUMOCTH OT K/1acca >Keie3HOZ0POXKHBIX JIMHUM;

YCTpOWCTBO, MpaBWia  3KCIUIyaTalM¥, TeXHUYeCKUe  XapaKTepUCTHKU U
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KOHCTPYKTHUBHBIE 0COOEHHOCTH 0O0C/Ty)KMBaeMbIX OOBEKTOB Kele3HOOPOKHOM
3/1eKTPOCBSI3Y;

TexHomoruy, TIpaBWIa OpraHu3aliyd pa3paboTKW U peanu3alud  TIPOEKTOB
6epe’K/IMBOTO MPOM3BO/ICTBA;

[Mopsinok paboTeI C IPOrpaMMHBIM O0ecrieueHreM TIPY OPTraHU3aL[ui TeXHUUYECKOTO
o0C/y)KMBaHUs, pPEeMOHTa M MO/lepHH3al[ul  OOBEKTOB  >Kesie3HOJ0POXKHOM
3/1eKTPOCBSI3Y;

[TopsifoK BefieHNs TeXHUUECKON M MH(POPMAaLJMOHHO-CIIPaBOUHOM JOKyMeHTaLMH T10
TeXHIUUECKOMY 00C/Ty>KHBaHWIO, PEMOHTY Y MO/IePHHU3aIUH 00 BEKTOB;

[lpaBuna  TeXHWYeCKOW  SKCIUlyaTallid  JKeJle3HbIX  JOpor B YacTH,
perylaMeHTUPYIOIIel BLITO/IHeHre pabor;

TpeboBaHusi oxpaHbl TPyZa, TMOKapHOW 0e30MacHOCTH M 3J/1eKTPoHe30macHOCTH,
CaHUTApHbIe HOPMBI U TPABUJ/IA B UaCTH, periaMeHTHPYIOLeld BBITIOTHeHe paboT;
Hopmbl pacxofa MarepuasnoB, 3amacHbIX 4YacTeld, CPOKM MCIOJb30BaHUs
MHCTPYMEHTa

B pe3ysbTaTe 0CBOEHHS MPOrpaMMbl y4eOHOTO TIpeMeTa OOyUarouicsl Jo/DKeH (OpMHUPOBATh
C/lefyrolye TUYHOCTHBIE pe3ynbTathl (fganee — JIP):

JIP.2 TIposiBASIOIINM aKTUBHYIO TPaXK/JaHCKYIO TIO3UI[UI0, JeMOHCTPUPYIOIIWN TTPUBEP)KeHHOCTh
TIPUHLIMIIAM YeCTHOCTH, MOPSIA0YHOCTH, OTKPBITOCTH, SKOHOMHUECKU aKTHMBHBIM W Y4yaCTBYIOLIWMN B
CTy/IEeHUYeCKOM U TEepPUTOPUATLHOM CaMOYIIPaB/IeHWH, B TOM YHC/Ie Ha YCIOBUSX Z0OpPOBO/bUECTBA,
TIPO/IYKTUBHO B3aUMO/IEMCTBYIOIIMI U yUaCTBYIOIIHA B feATeTbHOCTH 00I1[eCTBeHHBIX OpraHU3ariyi.

JIP.4 TIposiBNSIOIINIA U [[EMOHCTPUPYIOIIUM yBa)KeHUe K JIFOZSM TPY/la, OCO3HAIOIIWMN 1[eHHOCTh
cooctBeHHoro TpyAa. Crpemsiuiics K (GOPMHpOBaHWIO B CeTEBOM cCpefle JIMYHOCTHO U
npoecCHoHaTLHOTO KOHCTPYKTUBHOTO «1IU(POBOTO C/iefiax.

JIP.23 TTonyueHue 0OydaroMMUCs BO3SMOXXHOCTA CaMOPACKPBITHSI U CaMOpean3ariyst TMYHOCTH.

JIP.30 OcyIiecTB/SIONMA TOMCK W HWCMOJb30BaHHE WH(OpMAI[UK, HeOoOXOAUMOU  [jist
3¢ (deKTUBHOrO BBITIOJTHEHUS] pPa3/IMUHbIX 33/ja4, TPo(deCcCHOHaTBHOTO U TMUHOCTHOTO Pa3BUTHSI.
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2. CTPYKTYPA U COAEPXAHUE YYEBHOI'O ITPEJIMETA
2.1. O0beM yueOHOr0 npeAMeTa U BU/IbI yueOHO# padoThI

Bup yueOHO# padoThI

O0BéM B yacax

O0BéM o0pa3oBaTe/IbHON MPOrpaMMbl YUeOHOTr0 mpegMeTa 340
B TOM UMCJIe:

OcCHOBHOe cojJjep)KaHue 253
B TOM UHCJIE:

JIEKLIUY, YPOKU 160
TpaKTUYeCKUe 3aHITUS 93
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep)KaHHe 24
B TOM UMCJIE:

TeopeTHyeckoe oOyueHHe 24
TPaKTUUeCKUe 3aHSATUS

CamocTosiTesibHasi pabora o0yuyaromerocsi (Bcero) 57
B TOM UHCJIE:

CocTaBjieHye ClipaBOYHOro MaTepuasa 57
IIpome)xyTouHas aTrTecTanus 30

IIpomesicymouHass ammecmayusi 8 popme 3auema c oyexkoti (I cemecmp)

ITpomesicymounas ammecmayus & ¢popme 3k3amena (II cemecmp)
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2.2. TemaTHueCcKHH IUIaH H co/iep>kaHue yuedHoro npegvera OYIL.07 MATEMATHKA

1 2 3 4
dopMHupyeM
bIe
KOMIIeTeHIIH
Copep)xaHue yue0HOro MaTepuasia, NpakKTHYecKHe 3aHATHS, O6bem
Haumenosanue pasie/1os u Tem caMoCTosATe/IbHasi paboTa o0yJarmuxcs JacoB u (OK) u
JINYHOCTHBIE
pe3yiabTarsl
JIP)
Pa3gen 1. [ToBTopeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18
Tema 1.1. Llenb v 3amaun Cojiep>xaHue yuye0HOro MaTepuasia
MaTeMaTUKU [IPA OCBOEHUH O3HakomsieHre 00yJarommxcsi ¢ GopMaMH TeKyILel ¥ MPOMEeKyTOUHOM aTTeCcTalyy,
CIeLjuabHOCTHU. OCHOBHOW M [IOTIOJTHUTE/bHOW JIUTEepPaTypod MO KYpCy AMCLMIUIMHBI U TPOBeJeHue ’ P 2.4.23.30
MHCTPYKTa)ka 10 TeXHHUKe 06e301acHOCTH. T
MaTtemartyvika B HayKe, TEXHUKe 1 TIPaKTUUeCKOM JlesATenbHOCTH. Lleu u 3afaumn
V3yuYeHHUsl MaTeMaTUKKU NpU 0cBoeHuu criequaabHocTen CIIO.
Tema 1.2. Yucna u apudmernueckre | Coaep)kaHue yueOHOro Marepuasia
orepanuu HaJ HUMHU. [IpoLieHTHBIE [elicTBUSI HaJ TIOJIOXKUTETBHBIMUA U OTPHUL[ATeIbHBIMHU UMC/IaMH, OOBIKHOBEHHBIMU U
BbIUMCIIEHUS. JeCITUYHbBIMU  Apobsimu.  JlelicTBUsST €O  cTereHsiMH, (DOpPMYJIbl  COKpAIleHHOTO 2 TP 2.4.23.30
YMHOKeHusl. BeipakeHusi U mipeoOpa3oBaHusi. [IpocTbie MpoOLeHThI, pa3HbIe CIOCOOBI T
YX Bblurc/ieHusi. CrioyKHbIe TIPOLIeHTHI.
Tema 1.3. 'eomeTrpust Ha miockocTu. | Cojep)kaHue yueOHOro MaTepuasia
IIpodeccuoHaIbHO-OPUEHTUPOBAHHOE CO/leP)KaHHe 5
Bubl 7I0CKUX QUTYp U UX TUIOIIA/b. JIP 2,4,23 30
[TpaKTMKO-OpHeHTHPOBaHHBIE 33/laui B KypCe reOMeTpHH Ha MJIOCKOCTH.
Tema 1.4. [TpakTHueckoe 3aHgaTHe CopepkaHue yueOHOro MaTepuasa ’
Nel «Yucia ¥ BEIUMC/IEHUS. [TpakTrueckoe 3aHgTre Nel no Teme «Hucsia ¥ BIUAC/IEHUS». JIP 2,4,23,30
Tema 1.5. YpaBHeHus u Copep)xaHue yue0HOro Mmarepuana
HepaBeHCTBa. JluHeliHble, KBaJipaTHbIe, IPOOHO-/IMHENHbIe ypaBHeHUs U HepaBeHCTBa. Crioco0bl ’
pelleHus] CUCTeM JIMHEeUHbIX ypaBHeHUH. [lonaTys: MmaTpunia 2x2 u 3x3, onpesenuresib JIP 2,4,23,30
MaTpuupbl. Metog I"aycca. CrcTeMbl HeJTMHENHBbIX ypaBHeHU. CHCTeMbl HeDaBEHCTB.
Tema 1.6. Cucrembl ypaBHeHuii u | Cojep)kaHue yueGHOr0 MaTepHuasia 7 JIP 2,4,23,30

HEepaBeHCTB.

Bxo/1HOM KOHTPOJTb. BhIunc/ieHust ¥ mpeobpa3oBaHusi. Y paBHEHHUS] M1 HEpAaBEHCTRBaA.
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1 2 3 4
['eoMeTpusi Ha TIJTOCKOCTH.
CamocrosTenbHas padora Nel
4 JIP 2,4,23,30
CocraB/ieHre CIIpaBOYHOI0 MaTepurasa no teMe «4Yucsa U BbIUUC/IEHUs»
Tema 1.7. TIpaktuueckoe 3ansitHe | CopepikaHue yueOHOr0 MaTepHasia JIP 2,4,23,30
No2  «J/IuHeiiHble ypaBHeHUsi U | [IpakTuueckoe 3aHsTHe Ne2 1o Teme «JIMHelHbIe ypaBHeHUsI 1 HEpaBeHCTBa» 2
HepaBeHCTBa»
Pa3pen 2.1I1psivble U IJIOCKOCTH B IIPOCTPAHCTBE 18
Tema 2.1. OCHOBHbIe MTOHSTHS Cojiep>xaHue yuye0HOro MaTepuasia
CTepeoMeTpUH. [Mpeamet cTrepeomeTpun. OCHOBHbBIE TIOHSATHS (TOUKA, MPsIMasi, TIFIOCKOCTb,
npocTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekarorjuecs, ’ OK 04
rapasuiesibHble Y CKpelyBaroyecs npsMble. [Ipu3Hak v CBOMCTBO CKpelBarOIAXCs JIP 2,4,23,30
npsiMbixX. PacronoskeHye npsiMbIX U M10CKOCTe. OCHOBHbIE NPOCTPAHCTBEHHbIE
(burypsbi.
Tema 2.2. [IpakTryeckoe 3aHsITHE Cojiep>xaHue yuye0HOro MaTepuasia JIP 2,4,23,30
Ne3 «IIpumeHeHVe akCUOM [TpakTrueckoe 3auaTue Ne3 1o Teme «IIpuMeHeHre akCMOM CTepeoOMeTpUr» 2
CTepeoMeTpUmn».
Tema 2.3. [TapaniensHOCTD NpsiMBIX, | Cojep)kKaHue yueOHOr0 MaTepHasia
TIPSIMOM M TIJIOCKOCTH, TIJIOCKOCTEM. [TapanienbHble npsiMasi ¥ TI0CcKOCTh. Oripeziesienue. [1pu3Hak. CBolicTBa (C
JoKa3zaTesnbcTBOM). [TapaniensHelie mockoctu. Onpesenenue. I1pusHak. CBoricTBa (€ ’
Jl0Ka3aTe/IbCTBOM). TeTpasip u ero a/ieMeHThl. [1apasienenunes v ero 3/ieMeHThI. JIP 2,4,23,30
CBoliCcTBa NPOTUBOIOJIOXKHBIX TPaHel U AuaroHasel napamienenunesa. [loctpoenue
ceueHui. Pemienue 3azmau.
Tema 2.4. [IpakTrueckoe 3aHsTHe CopepkaHue yueOHOro MaTepuasa
Ne4 «ITapanienbHOCTb MPSIMBIX U [TpakTrueckoe 3aHsTHe Ned 110 Teme «[lapasnie/lbHOCTb TIPSIMBIX U TIJIOCKOCTEM». 2 JIP 2,4,23,30
TIJIOCKOCTEMN».
Tema 2.5. [TeprieH UKy ISIPHOCTD CopepxaHue yueOHOro MaTepuasa
MIPSIMBIX, TIPSIMOM U TJIOCKOCTH, [TepnieHauKynsipHble mpsiMble. [lapasnesnbHble TMpsMble, TMepPIeHJUKYJ/ISIPHbIE K
TIOCKOCTEH. M0CKOCTU. [Ipu3HaK MeprieHUKY/ISPHOCTU TPSIMOM M TIJIOCKOCTU. []oKa3aTesnbCTBO.
[TeprieHAUKYSIP YW HakK/IOHHas. IlepneHAWKY/sipHble  TJIOCKOCTH.  [Ipu3Hak 2
JIP 2,4,23,30

TIepIIeHANKYJISIPHOCTH  TUIOCKOCTeH. []oKa3aTesibCTBO. PacCTOsSHUSI B TPOCTPAHCTBE.
Teopema 0 Tpex TmepreHAUKY/sipaX. JloKa3aTesbCTBO. YTOM MeXIy TMpsMOW U
IJIOCKOCTBI0. YTO0J1 MeX/y TVIOCKOCTSIMHU.
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Tema 2.6. [TapanesnbHble, Cojep>xaHue yuye0HOro MaTepuasia
TeprieHJMKYyIspHbIe, AkcuoMel cTepeoMeTpud. IleprieHAUKYISPHOCTD NIPSIMOM M IVIOCKOCTH, ’ TP 2.4.23.30
CKpeL1BaroILecs npsmble. Trapaie/IbHOCTh [IBYX MPSMBIX, [IeprieHAUKYJ/ISIPHBIX IIJIOCKOCTH, S
NepneHAUKYISIPHOCTD TJIOCKOCTEM.
CamocrosTesibHasA padora Ne2 4 JIP 2,4,23,30
CocraBnieHre cipaBOYHOI0 MaTepuyana 1o reMe «CtepeomMeTpusi»
Tema 2.7. IIpakTyeckoe 3aHsTHe CopepxaHue yueOHOro MaTepuasa ? 1P 2.4.23.30
Ne5 «¥YT01 MEXAY NPAMBIMU». [TpakTrueckoe 3aHsaTre Ne5 110 TeMe «YT0J1 MeXAY NPSIMBIMU». o
Pa3pen 3. KoopanHaThl U BeKTOPHI 16
Tema 3.1. [lekapToBbl KoopAuHaThl B | Cojiep>kaHue yueGHOro MaTepuasia
IIPOCTPAHCTBe. [lexapTOBBI KOOpAVHATEI B TpocTpaHcTBe. [IpocTeinye 3aaun B KOOpAUHATAX. 2 TP 2.4.23.30
PaccTosiHre MeX/ly IByMsl TOUKaMH, KOOPAMHATHI CepeIMHbI OTPe3Ka. U
Tema 3.2. Bektopsl B mpocTpaHcTBe. | CoaepikaHue yue0HOro0 MaTepHuasia
Yron Mexzy BeKTOpaMH. BekTops! B ripocTpaHcTBe. CrioKeHue U BblUMTaHe BeKTOPOB. Y MHOXKeHHe BeKTOpa
Ha urcno. KomniaHapHsle BeKTOpbl. CKalIsapHOe Npou3Be/ieHre BeKTOPOB. PasokeHue
BeKTOpa I10 TpeM HeKOMIUIaHapHbIM BeKTopaM. KoopjHaThl BeKTOpa, CKa/IsipHOe 2 TP 2.4.23.30
NIpOU3Be/ieHre BeKTOPOB B KOOPJAMWHATAX, YT0JI MKy BEKTOPaMHU, YIOJ1 MeXAY T
MIPSIMOM M TIJIOCKOCTBIO, YTOI MeXXAY TVIOCKOCTSIMU. Y paBHEHHE TJIOCKOCTH.
['eoMeTprueCKU CMBICT OTIpefiesiuTes 2x2.
Tema 3.3. [IpakTryeckoe 3aHsITHE Cojep>xaHde yuye0HOro MaTepuasia ’
No6 «KoopZivHaThI U BEKTOPBI». [TpakTrueckoe 3aHgaTue Neb o teme «IIponsBeseHre BEKTOPOB». JIP 2,4,23,30
Tema 3.4. IIpakTHKO- Copep:xaHue yueOHOro MmaTepuasa
OpYeHTUPOBaHHbIe 3a/jlaul Ha KoopaunartHas nnockocTe. BeluncieHre paccTosiHUM U Nioaziel Ha MJI0CKOCTH. 2 TP 2.4.23.30
KOOD/IMHATHOM TIJTIOCKOCTH. Ko/nuecTBeHHbIE pacyeThl. >
Tema 3.5. PeltieHue 3ajau. CopepkaHue yueOHOro MaTepuasa
KoopauHatsl ¥ BeKTOPHI. [ekapToBbI KOOPAUHATHI B IIPOCTPaHCTBe. BekTopkl B rpocTpaHcTBe. CrioxkeHue U
BbIUHMTaHUE BEKTOPOB. Y MHOXKeHHe BeKTopa Ha unc/io. KoMriaHapHble BEKTOPBI.
CkansipHOe Tipou3Be/ieHre BeKTOPOB. Pa3yiokeHre BeKTOpa Mo TpeM HeKOMIT/IaHaPHbIM ’
BekTOpaM. [Ipocreiiilive 3a1aur B KOopvHaTax. Koop/ivuHaThl BEKTOPa, pacCTOsTHUE JIP 2,4,23,30
Me)KJly TOUKaMH, KOOP/JIMHAThI Cepe/IMHbI OTPe3Ka, CKaIsipHOe NPOU3Be/leHre BeKTOPOB
B KOOpAMHATaX, yro/l MeKJy BeKTOPaMH, yToJl MeXXy NPsSIMOM U MJIOCKOCTBIO, YToJl
MeK/y MJIOCKOCTSIMHU.
Tema 3.6. [IpakTriueckoe 3aHsiTHE Copep)xaHHe yueOHOro MaTepuasa 2
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1 2 3 4
No7 «IIpou3BesieHrE BEKTOPOB». ITpakTrueckoe 3aHgaTre Ne7 o Teme «KOOpAWHATBEI U BEKTOPbD». JIP 2,4,23,30
CamocTosaTeibHas padora Ne3 4 1P 2.4.23.30
CocraBsneHye ClipaBOYHOro Marepuasa 1o TeMe « KoopAmHaThl ¥ BEKTOPbI». T
Pa3pen 4. OcHoBbI TpUroHoMeTpun. TpuroHomerpuueckue QyHKIUU 30
Tema 4.1. Tpuronomerpuueckue CopepxaHue yueOHOro MaTepuasia
(yHKL[MM IPOU3BOJILHOTO YIJIa, PapyanHass v rpagycHas Mepa yrusia. IToBOpOT TOYKM BOKpPYr Hayajsa KOOpZVHAT.
qurCIa. OrnpefeneHve CUHyCa, KOCMHYCa, TaHI'e€HCAa UM KOTaHreHca. 3HaKy CHHyCa, KOCUHY(a, 2 JIP 2,4,23,30
TaHreHCa U KOTaHIeHca II0 YeTBepTSAM. 3aBUCHMOCTb MeXAy CHHYCOM, KOCHHYCOM,
TaHMeHCOM M KOTaHT'€HCOM OJIHOTO U TOT'O JKe yIJIa.
Tema 4.2. OCHOBHBIE Cojep>xaHue yuye0HOro MmaTepuasia
TPUTOHOMETPUUECKHE TOXK/eCTBa. TpuroHomerpuueckue ToxxgectBa. CUHYC, KOCUHYC, TAHT'€HC U KOTaHI'€HC YTJIOB O - )
a. dopmyJibl pyBeieHUs. JIP 2,4,23,30
Tema 4.3. IIpakTHueckoe 3aHgaTue Copep)xaHue yueOHOro Mmarepuana
Ne8 «TpuroHomerpuueckue [TpakTnueckoe 3aHsiTHe Ne8«TpuroHoMerpuueckue (GyHKLMU NPOM3BOIBHOIO YIJIa, ’ JIP 2,4,23,30
(yHKLMY IPOU3BOJIBHOTO YIJIa, yucaa» .
ucaa» .
Tema 4.4. Cunyc, KocuHyc, TaHreHc | Cojep)xaHue yueGHOro Marepuasia
CyMMBI ¥ Pa3HOCTH /IBYX YTJIOB. CymMa ¥ pasHOCTb CcHHYyCcOB. CymMMa M pa3sHOCTb KOCHHYCOB. CHMHYC U KOCHUHYC
aBoiiHOro  yryia. @opMmysbl  TIOJOBMHHOrO  yria. IIpeoOpa3oBaHusi  CyMMBI 7
TPUTOHOMETPUYeCKHUX (YHKLMM B TpOM3Be/leHWe U TIPOU3BeJleHHsT B CyMMYy. JIP 2,4,23,30
BhipakeHre TPUTrOHOMETPUUYECKUX (PYHKL[MI1 yepe3 TaHTeHC M0JIOBUHHOTO apryMeHTa.
[Tpeo6Gpa3oBaHusi MPOCTEHILINX TPUTOHOMETPHUYECKUX BhIDaKEHUH.
Tema 4.5. [IpakTrueckoe 3aHaTHe Copep)xaHue yueOHOro MmaTepuana
Ne 9 «IIpeobpa3zoBanue [TpakTrueckoe 3aHsATHE N9 10 TeMe «I[Tpeobpa3oBaHre TPUTOHOMETPUUECKHX 2 1P 2.4.23.30
TPUTOHOMETPUYECKUX BbIDAKEHU». | BbIpaXKeHUI». T
Tema 4.6. DyHKLMH, UX CBOMCTBA. Copep)xaHue yue0HOro Mmarepuasa
O6nacTb oripe/iesieHHs1 © MHOXKeCTBO 3HaueHUH (yHKLMI. YETHOCTh, HEUETHOCTD, 2 TP 2.4.23.30
NepyuoIMUHOCTb GyHKLMHA. CocoObl 3a7iaHust hYHKIIWH. T
Tema 4.7. Tpuronomerpuueckue CopepkaHue yueOHOro MaTepuasia
(yHKIL[MM, UX CBOWCTBA U rpaUKH. O6nacTb oripe/iesieHUsi U MHOXKeCTBO 3HaUeHUI TPUTOHOMEeTPUYeCKUX (PYHKIMI. 2 P 2.4.23.30
420,

YETHOCTb, HEUETHOCTh, MEPUOJUUHOCTh TPUTOHOMeTprUeckux dyHkiui. CBoMCTBa U
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1 2 3 4
rpad@uky QYHKIMM Y = COS X, Y = sin X, Y = tg X, y = Ctg X.
Tema 4.8. [Tpeobpa3zoBanue CopepkaHde yueOHOro MaTepuasa
rpaMKOB TPUTOHOMETPUYECKUX Cxartuve U pacTsbkeHre rpadukoB TpuroHoMeTprudeckux GyHkimid. [Tpeobpa3oBanue )
GbYyHKLMHI. rpaUKoB TpUroHOMeTpUUeCcKUX (HyHKLM. OOpaTHbIe TPUTOHOMETPUYECKHe JIP 2,4,23,30
dyHKIMK. VIX cBOWCTBA U rpadUKU.
Tema 4.9. O6paTHbIe CopepkaHue yueOHOro MaTepuasa
TpUTrOHOMeTpUueckre GQyHKIUH. IIpodeccuoHaIbHO-OPUEHTUPOBAHHOE CO/leP)KaHHe OK 01
OmnucaHue MpOM3BO/ICTBEHHBIX MIPOLIECCOB C TTIOMOLLbIO TPAPUKOB (QyHKIIHA. 2 P 2.4.23.30
Vcrnonib30BaHre CBOMCTB TPUTOHOMETPUUECKUX (PYHKLIMM B MPO(eCcCroHaNTbHbIX S
3a/jayax.
Tema 4.10. IIpakTrueckoe 3aHATHE CopepxaHue yueOHOro MaTepuasa
Ne10 «I'pa¢yiki OCHOBHBIX [Tpaktrueckoe 3aHsiTe NelO mo TeMe «I'papykKyi OCHOBHBIX TPUTOHOMETPUUECKUX 2 JIP 2,4,23,30
TPUTOHOMETPUYECKUX (DYHKIINN». dyHKIH».
Tema 4.11. TpuroHomeTpruecKue Cojep>xaHue yuye0HOro MaTepuasia
ypaBHEHUS ¥ HepaBeHCTBaA. YpaBHeHue COs X = a. YpaBHeHHUe Sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Pelenue
TPUTOHOMETPUYECKUX ypaBHeHUM OCHOBHBIX TUIIOB: rpocTeuIye
TPUTOHOMEeTPUUECKHWe  ypaBHeHUs], CBOZJAIIMeCs K KBaJpaTHBIM, pellaemble 2 TP 2,4,23,30
pasyokeHreM Ha MHOXKUTEN, OLHOPOJHBIE.
[TpocTenirie TPUrOHOMETPUYECKHE HEPaBEHCTBA.
Tema 4.12. Cucremsl Copep:xanue yueOHOro MaTepuasa 2 TP 2.4.23.30
TPUTOHOMETPUYECKHX YPaBHEHUH. CucTeMbl IPOCTENIINX TPUTOHOMETPHUYECKUX YPaBHEHUM. U
Tema 4.13. I[IpakTriueckoe 3aHsaTHE CopepxaHue yueOHOro MaTepuasa
Ne 11 «TpuroHomeTrpuyeckue ITpakTrueckoe 3aHsaTre Nell no TeMe « TpUroHomeTprueckue ypaBHeHUs U 2 JIP 2,4,23,30
ypaBHEHUsI ¥ HepaBeHCTBa». HepaBeHCTBa».
CamocTonaTebHas pabora Ned 4 TP 2.4.23.30
Cocrap/ieHre CIIpaBOYHOr0 Marepurasa no teMe «Koop/IMHaThbI U BEKTODbI». T
Paspen 5. KoMmiuieKcHbIe ync/ia 10
Tema 5.1. KoMmIuiekcHbIe uucIia. CopepkaHde yueOHOro MaTepuasa
[TonsiTre KoMmreKcHoOro yncia. ConpsbkeHHble KOMIUIEKCHBIE UKCa, MOAY/Ib U
apryMeHT KOMILJIeKCHOro uuc/a. dopma 3arnucyu KOMIUIEKCHOTO Ync/ia 2 JIP 2,4,23,30

(reoMeTpryecKasi, TPUTOHOMeTpHUecKasi, airedpandeckas). Apudmernueckrie
JIEVCTBUS C KOMIUIEKCHBIMU YHCTaMHU.
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Tema 5.2. [IpumeHeHUe Cojep>xaHue yuye0HOro MaTepuasia

KOMILJIEKCHBIX UMCeJI. BrirnosiHeHre pacyeToB € ITOMOILBI0 KOMILIEKCHBIX urcesl. [Iprumepsbl WCo/ib30BaHUs 2 JIP 2,4,23,30
KOMILJIEKCHBIX YKCeJI.

Tema 5.3. [Tpaktrueckoe 3aHsTre Ne | Cojep)kaHue yueOHOr0 MaTepuasia

12 «KOMIT/IeKCHBI® YUC/Ia». ITIpakTrueckoe 3auaTre Ne 12 110 TeMe «KomruieKCHbIe YUC/Ia». 2 JIP 2,4,23,30
CamocrosTenbHas padora Ne5

4 JIP 2,4,23,30

CocraBnieHre CIpaBOYHOIO MaTepuasa 1o reMe «KomIieKCHble yuciia».

Pa3pen 6. IlpousBogHas (pyHKIUM, ee IPUMeHeHHe 29

Tema 6.1. [ToHsITHE IPOK3BO/IHOM. Cojep>xaHue yue0HOro MaTepuasia

DopMyJibl U TIpaBUIIa OripefiesieHrie YMC/IOBOM TIOC/Ie/I0BATEILHOCTH M CIIOCOOBI ee 3azanust. CBOWCTBA

I depeHIMPOBaHUS. YKCJIOBBIX MOC/IejoBaTe/ibHOCTel. OmpeienieHre Tipejiena rnocjie[oBaTeIbHOCTH.
BbIiuncsieHue ripe/iesioB rnocsiefioBaTesibHOCTel. IIpesien pyHKIMN Ha 6eCKOHEUHOCTH. 2 JIP 2,4,23,30
[Mpenen dyHkimu B Touke. [IpupaiiieHre aprymenTa. [IpupaiiieHre GyHKLMW. 3a/1auH,
TIPUBOJALIME K ITOHATHIO NPOM3BOAHOM. Onpe/iesieHye NPOU3BOAHOM. AJITOPUTM
OTbICKAHUSI IPOW3BO/IHOM.

Tema 6.2. [Ipon3Bo/iHbIE CYMMBI, CopepkaHue yueOHOro MaTepuasa 7

pa3HOCTH, MPOKM3Be/ieHus], YacTHoro. | @opmysbl auddepeHipoBanus. [1paBua auddepeHIIpoBaHUsl. JIP 2,4,23,30

Tema 6.3. [IpousBoHbIe CopepkaHde yueOHOro MaTepuasa

TPUTOHOMETPUUECKUX (PYHKLIUIA. Onpegenenyve cnoxxHo GyHKIMK. [Ipor3BoiHAs TPUTOHOMETPHUYECKUX (DYHKLIWH. 2 JIP 2,4,23,30
[Tpor3BoHast CJIOKHOM (DYHKITUM.

Tema 6.4. IIpakTrueckoe 3aHgaTue CopepxaHue yueOHOro MaTepuasa 7 TP 2.4.23.30

Ne 13 «IIpoun3BosiHast PyHKIN». [TpakTrueckoe 3aHsiTue Nel3 no TeMe «IIpou3BoaHasi HyHKLIAN». U

Tema 6.5. [ToHsATHE HENIPEePBIBHOU CopepkaHue yueOHOro MaTepuasia

¢byHKUMU. MeToz HTepBasoB. [TonsTve HenpepbIBHOM (PyHKLMK. CBOMCTBA HerpepbIBHOW (QYyHKLMU. CBsI3b MEXIY ’
HernpepbIBHOCTHIO U (] (epeHLIpyeMOCTbH0 (PYHKLIMU B TOUKe. AJITOPUTM pelleHust JIP 2,4,23,30
HEpaBeHCTB METO/IOM UHTEPBAJIOB.

Tema 6.6. T'eomerpuueckuii u | Cojep)kaHue yueGHOr0 MaTepHuasia

(h13ryeCcKUil CMbIC/T IPOU3BO/JHOM. IIpodeccuoHaIbHO-O0PUEHTUPOBAHHOE CO/leP)KaHHe OK 01
['eomMeTpHUUeCKMI1 CMBIC/T TPOM3BOAHON (DYHKIIMU — YTJIOBOU KO3 HULIMEHT 2 TP 2.4.23.30

KacaTe/ibHOU K rpaduKy yHKLMM B TOUKe. Y paBHeHHe KacaTelbHOU K rpaduKy
(dyHKIMU. AJITOPUTM COCTaBJIeHHUs] ypaBHeHUs KacaTelbHOM K rpaduKy GyHKIMU
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y=f(x). ®usznueckuii (MexaHUUeCKHI) CMBIC/T IPOM3BO/IHOM — MIHOBEHHAsi CKOPOCTh B
MOMEHT BpeMeHHU t: v = S’ (t). PU3nuecKuii CMbIC/1 IPOU3BOAHOM B
ripoeCcCMOHA/IbHBIX 3ajlauax.
Tema 6.7. [IpakTueckoe 3aHsiTHE Copep)xaHue yue0HOro Mmarepuaa
Ne 14 «I'eomeTpuueckuii u [MpakTrueckoe 3aHsTHe Ne 14 o Teme «I'eomeTpuueckuii U hr3UUeCKU CMBIC/T 2 JIP 2,4,23,30
(u3KMyeCcKni CMbIC/I IPOU3BOIHOW». | TIPOM3BOIHOM».
Tema 6.8. MoHoToHHOCTD (hyHKIMK. | Cojep)kaHue yueGHOr0 MaTepHasia
Touku 3KCcTpemMyMa. Bo3pacranue u yobiBaHHe (DYHKL[UH, COOTBETCTBHE BO3PACTaHUs U YObIBaHUS
(yHKLMY 3HaKy NpOU3BOAHOM. [1oHsATHE MPOU3BOAHOM BBICILIETO MOPSIAKA,
COOTBETCTBHe 3HaKa BTOPOM MPOU3BOJHOMN BBIMYK/IOCTH (BOTHYTOCTH) QYHKLIMU Ha 7
oTpe3ke. 3a/laud Ha MAKCUMYM U MUHUMYM. [TOHSITHE aCUMITTOTBI, CTIOCOOBI UX JIP 2,4,23,30
oripefiesieHusi. AJITOPUTM UCC/ieloBaHUs (QYHKIMU U TIOCTPOeHus1 ee rpaduka C
TIOMOIIL[bI0 TIPOU3BOJHOM. [IpobHO-MHeliHas GyHKIus. ViccienoBanue GyHKIMHA Ha
MOHOTOHHOCTb Y TIOCTPOeHHe rpauKoB.
Tema 6.9. Hanbornbliiee u Copep)xanue yueOHOro MaTepHasa
HavMeHblllee 3HaueHUs1 QyHKLIUU. HaxoxaeHre Haubo/blllero ¥ HauMeHbl1ero 3HaueHU (yHKIIWM, TOCTPoeHHe 2 JIP 2,4,23,30
rpadvKoB MHOTOU/IEHOB C MCI0/Ib30BaHKEM arrapaTa MaTeMaTHyecKoro aHasausa.
Tema 6.10. IIpakTrueckoe 3aHsITHE Cojiep>xaHue yuye0HOro MmaTepuasia
Ne 15 «MccnenoBanue GyHKIuH C [MpakTuueckoe 3aHsTHe Ne 15 1o Teme «MccnefoBaHue GyHKLMM C TTIOMOILIbIO 2 TP 2.4.23.30
TIOMOILIBIO TIPOU3BOHOM». TIPOU3BO/IHOM». T
Tema 6.11. HaxoxzgeHue CopepkaHde yueOHOro MaTepuasa
ONTHMAa/IbHOTO pe3yJbTaTa C HanmeHbl1iee 1 Hanbosblilee 3HaueHre (QYHKLWU. )
TOMOILIBbIO TIPOU3BOJHOM B JIP 2,4,23,30
MPaKTUYECKUX 3a/avax.
Tema 6.12. Perienuve 3ajau. CopepkaHue yueOHOro MaTepuasa
[Tpou3BogHast PyHKLUH, ee IIpodeccuoHaIbHO-OPUEHTUPOBAHHOE CO/leP)KaHHe )
TIpUMeHeHue. ®opmyiel ¥ nipaBuia AuddepenLpoBanus. ViccienoBanue GyHKLMN € TOMOLIbIO JIP 2,4,23,30
nipou3BoiHOM. Hanborblilee v HavMeHbIllee 3HauUeHus PyHKIUN.
Tema 6.13. [IpakTriueckoe 3aHsTHE CopepkaHde yueOHOro MaTepuasa 7
Ne 16 «[IpumeHeHue rpousBogHoM | IpakTuueckoe 3aHsATHE Nel6 110 Teme «IIprMeHeHMe MPOU3BO/IHOM (YHKIIAN». JIP 2,4,23,30
byHKIUN. CamocTosaTebHasi pabora Ne6 3 P 2.4.23.30
CocTaBieHre CIpaBOYHOI0 MaTepuara 1o TeMme «lIpousBoHasi PyHKIMN». T
Pa3pen 7. MHOrorpaHHMKHY M Tejia BpallleHUus 40
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Tema 7.1. Bepumnsl, pebpa, rpanu | Coaep)kaHue y4eGHOro MaTepuasia
MHOTOTpaHHUKa. [MonsiTvie MHOTOTpaHHUKa. Ero 3/1eMeHTBI: BepiuuHbl, pedpa, rpaHu. [InaroHasb. 1P 2.4.23.30
CeueHue. BbINyK/ible U HEBBIMYKJ/IbIE MHOTOTDaHHUKH. PO
Tema 7.2. [Ipusma, ee CopepkaHue yueOHOro MaTepuasa
COCTaBJIAIOLINE, CeUEeHUE. [Tonsitrie ipu3Mbl. Ee ocHoBaHMs 1 O0KOBBIe TpaHH. BeicoTa nipu3mbl. [Ipsimast u
[Mapannenenumnes, Ky6. Hak/IoHHas rpusMa. Ee ceuenue. [Ipsimas u npaBuibHas npusmel. [lapasienenure, JIP 2,4,23,30
CBOMCTBA MPSIMOYTOJIBHOTO Mapasiesnenuresa, Kyb. CeueHue Ky0Oa, mapasiiesienuresa.
Tema 7.3. IIpakTrueckoe 3aHaTHE Copep)xaHue yueOHOro MmaTepuaa
JIP 2,4,23,30
Nel7 «Ilpu3ma». [TpakTrueckoe 3aHaTre Nel7 1o Teme « IIpusma».
Tema 7.4. [Tupamua, ee Copep)kaHue yueOHOro MaTepuasia
COCTaBJIAIOIIMe, CEUeHHUE. ITupamuga u ee sneMeHTsl. CeueHue nupamubl. IlpaBuibHas nupamuza. Y ceuyeHHas
npamu/ia. bokoBasi ¥ roJiHasi MOBepXHOCTb MPU3MBI, TupaMuAbl. [1no1mmaas 60koBoit U JIP 2,4,23,30
TIOJIHOM TTIOBEPXHOCTH MPU3MbI, MUPAMU/BI.
Tema 7.5. IIpakTrueckoe 3aHaTHe Copep:xanue yueOHOro MmaTepuasa
JIP 2,4,23,30
Ne18 «ITupamuya». [TpakTryeckoe 3aHaTre Nel8 o teme « [Iupamuga».
Tema 7.6. [IprimMeprl cuMMeTpuUl B Copep:xanue yueOHOro MaTepuasa
npodeccuu. IIpodeccuoHaNEHO—OPHEHTHPOBAHHOE COfiep)KaHUe OK 01
CumMMeTpusi OTHOCUTEeTbHO TOUKHU, TIPSIMOM, T/1IocKoCcTU. CUMMeTpusi B KyOe, P 2.4.23.30
napasuiesienunesie, npyusme, nupamuzie. CUMMeTpys B IPUPOJie, apXUTEKTYPe, T
TeXHUKe, B OBITY.
Tema 7.7. IIpaBuibHbIe CopepkaHue yueOHOro MaTepuasa
MHOTOI'PaHHUKH, UX CBOMCTBA. IIpodeccnoHaIbHO—OPUEHTHPOBAHHOE CO/iep)KaHue JIP 2,4,23,30
[ToHsTHE PaBUILHOTO MHOrOrpaHHKKA. CBOKCTBA PaBUWIbHBIX MHOIOTPAHHUKOB.
Tema 7.8. IIpakTryeckoe 3aHsITHE Copep:xanue yueOHOro MmaTepuasa
JIP 2,4,23,30
Ne 19 «MHOrorpaHHUKW». ITpaktrueckoe 3aHsaTre Nel9 no TeMe « MHOrorpaHHUKU».
Tema 7.9. IIpakTyeckoe 3aHsATHE CopepxaHue yueOHOro MaTepuasa
Ne 20 «IIpaBuibHbIE [Tpaktrueckoe 3aHsiTue Ne 20 «[IpaBU/bHBIE MHOTOTPAaHHUKMWY. JIP 2,4,23,30
MHOTOTPaHHUKW».
Tema 7.10. O600menue u Copep)kaHue yueOHOro MaTepuasia OK 06
cHUCTeMaTH3alus 3HaHUH. O600111eHre U cucTeMaTu3anys 3HaHui. [TogBeeHre UTOTOB 3a I cemecTp. JIP 2,4,23,30
Tema 7.10. Llununap, ero CojepxaHue yue0HOro MaTepuasia
coctabsisitolie. CeueHve nuivHapa. | HuivHap v ero snemeHThl. CeueHue [UAMHAPA (Mapasiie/ibHoe OCHOBAHHWIO U OCH). JIP 2,4,23,30
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Pa3BepTka umauHapa.
Tema 7.11. IIpakTriueckoe 3aHsTHE CopepkaHde yueOHOro MaTepuasa 7
Ne21 «unuugp». ITpakTryeckoe 3aHgaTie Ne21 ro teme «LInmuHap». JIP 2,4,23,30
Tema 7.12. Konyc, ero CopepkaHue yueOHOro MaTepuasa
COCTaBJISIOLYe. Konyc u ero snemenTsl. CeueHre KOHyca (Tlapasiie/isbHOe OCHOBAHHIO U TIPOXO/siiiiee ’
yepe3 BepIlIMHY), KOHUUYeCcKre ceueHus. PasBepTka KOHyca. Y ceueHHbIN KOHYC. Ero JIP 2,4,23,30
obpasyromas u BeicoTa. CeueHre yCeUeHHOr0 KOHYCa.
Tema 7.13. IIpakTrueckoe 3aHsITHE Copep)kaHue yueOHOro MaTepuasia 7
No22 «KoHyC». [TpakTrueckoe 3aHaTre Ne22 1o teme «KoHyC». JIP 2,4,23,30
Tema 7.14. Illap u cdepa, ux Copep:xanue yueOHOro Mmarepuasa 7
CeyeHwusl. [Tap u cchepa. B3aumHoe pacrosnoxeHue cepsl U 1n0ckocTu. CeueHue 1iapa, chepsbil. JIP 2,4,23,30
Tema 7.15. IIpakTriueckoe 3aHsITHE Cojiep>xaHue yuye0HOro MaTepuasia
2 JIP 2,4,23,30
No23 «Cdepa, miap». [TpakTuueckoe 3aHsTHe Ne23 1o Teme «Cdepa, 11ap».
Tema 7.16. Ilonsatue o6 ob6beme | Coaep)kaHue yueOHOro MaTepuasia
Tesa. [TousiTHe 06 06BeMe Tesla. O6beM Kyba U MPSIMOYTO/IBHOTO Mapasieenuresa. O6bem OK 02
NpY3MbI U IinHApa. OTHOIIeHHe 06beMOB TT0J00HBIX Tesl. ['eoMeTpruUyeCcKuid CMbICIT 2 P 2.4.23.30
oripefeuTesisi 3-ro nopsigka. O6beMbl MUpaMuzibl U KoHyca. O6beM 1miapa. [lnomjaau S
rioBepxHocTe# Ten. O6beMbl U IJIOIIA M IOBEPXHOCTeH MoJ00HbBIX TeJl.
Tema 7.17. IIpakTriueckoe 3aHsTHE CopepkaHue yueOHOro MaTepuasa
2 JIP 2,4,23,30
No24 «O0ObeMBI TeJ». [Tpaktryeckoe 3aHsTre No24 o Teme «OObEMBI TeJI».
Tema 7.18. KomOuHaimu CopepkaHue yueOHOro MaTepuasa
MHOT'OIPaHHUKOB Y TeJl Bpall|eHUsl. IIpodeccuoHaIbHO-OPUEHTUPOBAHHOE CO/leP)KaHHe
Komb6uHarmy reoMeTprueckux Tesl. Vcronb3oBaHre KOMOWHALMN MHOTOTDAHHUKOB U 2 TP 2.4.23.30
TeJT BpalljeH!sl B TIPaKTUKO-OpPHeHTUPOBAaHHBIX 3a/jauax. ['eoMeTprueckre KOMOMHAIUH S
Ha MpaKTHKe.
Tema 7.19. Pewienue 3azau. Copep)xanue yueOHOro MaTepHasa ?
MHoOrorpaHHUKH U Tesia BpaieHus. | OObeMbl U TJI0L[A/IH IOBEPXHOCTH MHOTOTPAaHHHUKOB M TeJl Bpall[eHusl. JIP 2,4,23,30
Pa3pen 8. IlepBoo6pa3Has GyHKIUH, ee MPUMeHeHHe 23
Tema 8.1. [TepooOpasHasi pyHkuyu. | CojeprkaHue yueGHOro MaTepuasia
3ajaua 0 BOCCTaHOBJIEHMY 3aKOHA JIBUKEHUS T10 U3BeCTHOM CKOpOCTH. [TonaTne
uHTerprupoBaHusi. O3HaKOM/IeHHe C TIOHSITUeM UHTeTpasia U repBoobpa3Hoit s 2
JIP 2,4,23,30

¢yukuum y=f(x). Pemienre 3a/jau Ha CBsi3b 11epBO0OPA3HOI U ee TIPOM3BO/HOM,
BBIUMC/IEHHe TTepB000pa3Ho yisi AaHHOM GyHKIMK. Tabauia popmyt ans
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HaXO0’KJeHHs TlepBo0Opa3HbIX. V3ydyeHue npaBusia BIYUC/IeHUs TIepBOOOPa3HOM.
I[TpaBu/a HaXOKAEeHUsI IePBO0OPA3HBIX.
Tema 8.2. [IpakTryeckoe 3aHsITHE Copep:xaHue yueOHOro MmaTepuasa 2
No25 «IlepBoobOpa3Hasi». I[MpakTrueckoe 3aHsiTrie No25 1o Teme «ITepBoobOpa3Hasi». JIP 2,4,23,30
Tema 8.3. ITnowaae CopepxaHue yueOHOro MaTepuasa
KPVBOJIMHEMHOM TpaneLyu. 3ajaun, IPUBOJALLIME K [TOHSTHUIO OTpe/le/IeHHOrO MHTerpasa — O BbIUMCIeHUN
TJIOIIA/I¥ KPUBOJIMHEHOW TpareLyy, o TiepeMelljeHu Touku. [ToHsiTre 2 TP 2.4.23.30
orpe/ie/IEHHOTO WHTerpaia. ['eoMeTpuueckuii U prU3NUeCKUil CMBIC/ OTIpe/ie/IeHHOTO S
uHTerpana. ®opmysa HerotoHa — JleiOHMIIA.
Tema 8.4. HeornpeziesieHHbIN Copep)xaHue yueOHOro MaTepuaa ’ TP 2.4.23.30
WHTerpall. [ToHAaTHE HeolpeeeHHOI0 UHTerpaia. T
Tema 8.5. [IpakTrueckoe 3aHsiTHe Copep:xanue yueOHOro Mmarepuasa ’ TP 2.4.23.30
Ne26 «HeonpenenenHbli uHTerpan». | Ilpaktuueckoe 3aHsaTue Ne26 1o Teme «HeonpeeneHHbIM UHTErpai». T
Tema 8.6. [TousTue 06 Cojiep>xaHue yuye0HOro MaTepuasia
orpeie/IeHHOM MHTerpase Kak ['eomeTprueckuii CMBIC/ ONIPe/ie/IeHHOT0 UHTerpasa. 7
T/I011IaJ¥ KpUBOTMHENHOM JIP 2,4,23,30
TpareLyy.
Tema 8.7. IIpakTryeckoe 3aHsITHE Cojep>xaHue yuye0HOro MaTepuasia ’ TP 2.4.23.30
No27 «Oripe/iesieHHbIN UHTErpaj». [TpakTuueckoe 3aHsTHe No27 110 TeMe «Omnpe/iesieHHbIN UHTETpas». U
Tema 8.8. Onpezenensbiii uuTerpan | Cojep)kaHue yueGHOro Marepuasia
B JKU3HU. ['eomMeTpUueCKUI CMBIC/ OTIpefiesieHHOro uHTerpasia. ®opmyna HetoToHa - JlefiOHuIIa.
PerieHuie 3a/1au Ha IpUMeHEeHNe UHTerpasa /ijisi BEIUMC/IeHUsT PU3NYeCcKuX BeJIMUMH U 2 JIP 2,4,23,30
riomazeid. IleppoobpasHas yHkiun. [TpaBria HaxoKaeHus TiepBooOpasHeIX. Ee
TIpUMeHeHue.
Tema 8.9. IIpakTiueckoe 3aHsiTHE CopepxaHue yueOHOro MaTepuasa
2 JIP 2,4,23,30
Ne28 «MHTerpan u ero [Tpaktrueckoe 3aHsaTre Ne28 1o TeMe «VIHTerpas v ero ipuMeHeHue».
IIpUMEHEeHUe». CamocTosTeibHast pabora Ne7 5 TP 2.4.23.30
CocTapJieHHe CIPaBOYHOT0 MaTepurara 1o TeMe «HTerpam». U
Pa3pen 9. Crenenu u KopHU. CTeneHHasi QyHKLMA 19
Tema 9.1. CrernieHHasi GyHKIMS, ee CopepkaHde yueOHOro MaTepuasa )
CBOWCTBA. ITonATHe KOpHA N-OM CTeleHW W3 JeMCTBUTENbHOr0 uucia. PyHKImU y= Yx wux JIP 2,4,23,30
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cBoiicTBa U rpaduku. CBOMCTBA KOPHSI N-0M CTereHM.
Tema 9.2. [Tpeobpa3zoBanue CopepkaHde yueOHOro MaTepuasa
BbID@)KE€HUI C KOPHSIMU N-0i [Tpeobpa3oBaHe UppaL[MOHATBHBIX BBIDAYKEHHH. 2
JIP 2,4,23,30
CTeIleHU.
Tema 9.3. IIpakTrueckoe 3aHsTHe CopepxaHue yueOHOro MaTepuasa ?
No29 «Papukanbi». [TpakTrueckoe 3angaTre Ne29 o Teme «Pagukanbi». JIP 2,4,23,30
Tema 9.4. CBOMCTBa CTeIEHU C CopepxaHue yueOHOro MaTepuasia
palLMOHA/IbHBIM U JIeUCTBUTE/IbHBIM | [TOHATHE cTereHu ¢ JIF0ObIM paljioHa/IbHBIM TToKa3areeM. CTerneHHble GYHKLIUN, UX 2 TP 2.4.23.30
T0Ka3aTessiMU. CBOWMCTBA U rpadvKuU. T
Tema 9.5. Perenue Cojep>xaHue yuye0HOro MmaTepuasia
HppPAaLMOHAJIbHBIX YPaBHEHUH U PaBHOCH/IBHOCTB MppaLIMOHAIBHBIX YPABHEHUI U HEPABEHCTB. MeTo/Ibl MX pelleHusl. 2 TP 2.4.23.30
HepaBeHCTB. PemieHue vppalMoHa/IbHbIX YpPaBHEHUM U HEPABEHCTB. T
Tema 9.6. CrerneHu U KOpHU. CopepkaHde yueOHOro MaTepuasa
OnpejeneHve cTerieHHOM (QYHKLMU. VIcro/ib30BaHKe ee CBOWCTB TNPU pPelleHur 2 TP 2.4.23.30
ypaBHEHHWH U HEPABEHCTB. T
Tema 9.7. IlpakTrueckoe 3aHsITHE Cojep>xaHde yue0HOro MaTepuasia ’
Ne30 «CtereHr U KOpPHU». ITpaktrueckoe 3aHaTHEe Ne30 110 Teme «CTerneHd U KOPHU». JIP 2,4,23,30
CamocrosiTesibHasA padora Ne8 5
CocTaB/ieHre CIIpaBOYHOr0 Marepurasa no teMe «CTereHy U KOPHU».
Pa3pen 10. [Toka3zarenbHas QyHKIUSA 17
Tema 10.1. TToka3aTtenbHas CopepxaHue yueOHOro MaTepuasa
(GyHK1Ms, ee CBOMCTBA. CreneHb C MPOU3BOJILHBIM [IeMCTBUTE/IbHBIM 0Ka3aTeneM. OrnpesieneHue
ToKa3aTebHOM (PyHKLMH, ee CBOICTBA U rpavk. 3HAKOMCTBO C ITPUMeHeHUeM 2
roKasaTe/ibHOM (PyHKIMM. PellleHre Moka3aTebHbIX ypaBHeHUH (QyHKIIMOHAIBLHO- JIP 2,4,23,30
rpaguuecKiM MeTO/IOM.
Tema 10.2. TIpakTuueckoe 3aHaTHe | Coaep)kaHue yueOGHOro MaTepuasia ) P 2.4.23.30
Ne31 «IlokasaTesibHasi PyHKLMSI». [MpakTuueckoe 3aHsiTHe Ne31 1o Teme «Iloka3zaTesibHasi QyHKIUSI». S
Tema 10.3. Pewienue Copep)xanue yueOHOro MaTepHasa
ToKa3aTe/lbHbIX YpaBHEHUM U PemeHne nokasarenbHbIX ypaBHEHU MeTO/IOM YpaBHUBAHUS MOKa3aTesieli, MeTOZ,0M ’
HepaBeHCTB. BBe/IeHUs1 HOBOM ITepeMeHHOM, (PyHKL[MOHaMbHO-TpaduyeckuM MeTozioM. PerieHne JIP 2,4,23,30

IMMOKA3dTe/IbHbIX HEPABEHCTB. CucTeMbl TIOKa3aTeIbHBIX ypaBHEHI/If/i. Perienuve cucrem
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TI0Ka3aTe/bHbIX YPaBHEHHUH.
Tema 10.4. Pemenue 3aau. CopepkaHde yueOHOro MaTepuasa
ITokasarenbHast GyHKLHS. PerieHue rnokasaTe/ibHbIX ypaBHEHUI MeTO/IOM YpaBHHUBaHUs [0Ka3aTtesiell U MeTOZ,0M 2 TP 2.4.23.30
BBe/leHUs] HOBOM nepeMeHHOM. PenieHre rokasarenbHbIX HEPAaBEHCTB. o
Tema 10.5. ITpaktuueckoe 3ansTve | Cojep)kaHue yueGHOro MaTepHaia 7 TP 2.4.23.30
Ne32 «IToka3aresibHble ypaBHeHUs». | IIpakTrueckoe 3aHATHe Ne32 110 Teme «[loka3aTesibHble YypaBHEHUsI». T
Tema 10.6. ITpaktuueckoe 3aHsTie | CopepikaHue yueOHOro MaTepHasa
2 JIP 2,4,23,30
Ne33 «IlokazaresbHble [Tpaktrueckoe 3aHsaTre Ne33 no TeMe «IToka3aTesibHble HEPAaBEHCTBAY.
HepaBeHCTBa». CamocTosTeibHasi pabora Ne9 5 TP 2.4.23.30
CocraBnieHre CIpaBOYHOI0 MaTepurasna 1o teMe «lloka3arenbHast QyHKLWS». T
Pa3pen 11. Jlorapudmsl. JTorapupvuueckas pyHknus 27
Tema 11.1. Jlorapudwm uucna. Cojep>xaHue yue0HOro MaTepuasia
o . 2
Jlorapudwm uncsa. [lecaTUUHBIN U HaTypaabHbIN J0rapudMBbl, YUCIIO €. JIP 2,4,23,30
Tema 11.2. CgoiicTsa orapu¢moB. | CoaeprkaHue yueOHOro MaTepHuasia
L 2
Onepanys sorapuMUpPOBaHUSI. CaoiictBa siorapudmoB. Oneparusi 1orapudMrUpOBaHUsL. JIP 2,4,23,30
Tema 11.3. IIpaktuueckoe 3ansTve | Cojep)kaHue yueGHOro MaTepHaia
2 JIP 2,4,23,30
Ne34 «Jlorapudmbi». [TpakTryeckoe 3aHsTre Ne34 o Teme «Jlorapudmbi».
Tema 11.4. Jlorapudpmuueckas Copep)xanue yue0HOro MaTepHasa ?
(yHKILMsI, ee CBOMCTBa. Jlorapudmuueckas QyHKLMS U ee CBOMCTBA. JIP 2,4,23,30
Tema 11.5. ITpaktuueckoe 3aHsTiie | CopepikaHue yueOHOro MaTepHasia
Ne35 «I'paduku norapupmrueckux | [Ipaktuueckoe 3aHsitie Ne 35 mo Teme «['padviku morapudmuueckux GyHKLMN». 2 1P 2.4.23.30
GYHKIUN». T
Tema 11.6. Pemenue Cojiep>xaHue yuye0HOro MaTepuasia
norapupmMUUecKux ypaBHeHU! U [TousiTHe norapudmmuueckoro ypaBHeHus. Oneparyis OTeHLMPOBaHusA. TPy OCHOBHBIX
HepaBeHCTB. MeTO/ia pelleHHts Torapu(pMUUecKuX ypaBHeHUI: (PYHKL{MOHATbHO-IpaduyecKuy, 2 TP 2.4.23.30
MeTOZ, MOTeHLIUPOBaHKs1, MeTO/| BBeZleHHs1 HOBOU nepeMeHHOM. Jlorapupmuueckue T
HepaBeHCTBa.
Tema 11.7. Cucremsl CopepkaHue yueOHOro MaTepuasa
norapuMUuecKux ypaBHeHHUH. AJITOpUTM pellieHUsI CUCTeMbl YpaBHeHH. PaBHOCU/TLHOCTh JIOrapupMUUYecKux 2 TP 2.4.23.30
ypaBHEHHH U HEPABEHCTB. o
Tema 11.8. IIpaktuueckoe 3ansTre | Cojep)kaHue yueGHOro0 MaTepuasia
Ne36 «Jlorapudmuueckue [TpakTryeckoe 3aHsTHe Ne36 1o TeMe «Jlorapupmuueckye ypaBHeHUsI». 2 JIP 2,4,23,30

YPaBHEHMUSA».
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Tema 11.9. IIpakTrueckoe 3aHaTHe | Coaep)kaHue yueOHOro MaTepuasia
Ne37 «Jlorapudmuueckue [TpakTryeckoe 3aHsTHe Ne37 o TeMe «Jlorapupmuueckue HepaBeHCTBay. 2 JIP 2,4,23,30
HEpaBeHCTBay.
Tema 11.10. Jlorapudmel B CopepkaHue yueOHOro MaTepuasa
TIPUPOJIe U TEXHUKE. IIpodeccnoHa/IbHO—OPUEHTHPOBAHHOE CO/iep)KaHne 2 OK 01
[Tpumenenue norapudma. Jlorapudmuueckas crvpasis B npupoge. Ee JIP 2,4,23,30
MaTemMaTUuecKre CBOMCTBaA.
Tema 11.11. Perienue 3azau. CopepkaHue yueOHOro MaTepuasa
. . 2 JIP 2,4,23,30
Jlorapudmel. Jlorapudmuyeckas Jlorapudmuueckas GyHKLMs. PellleHre TPOCTENIINX JIOTapUPMUUEeCKUX YpaBHEHUM.
byHKIuS. CamocTosaTebHas padora Nel( 5 JIP 2,4,23,30
CocTaBJieHre CIpaBOYHOTO MaTepuara 1o TeMe «Jlorapu@mbi».
Pa3pen 12. MHoxxecTBa. J/1eMeHThI Teopuu rpagos 15
Tema 12.1. MuoxectBa. Oniepatiuu | Cojjep>kaHue yueGHOro MaTepuasia
C MHO>KeCTBaMH. [Tonsitne MHOXecTBa. [ToaMHOXKecTBO. Oniepaliuu ¢ MHOKecTBaMU. Oriepaliiu ¢ 2 TP 2.4.23.30
MHOKeCTBaMU. PellieHre NMpUK/IafAHbIX 3a7a4. >
Tema 12.2. [IpakTrueckoe 3aHsITHE Copep>kaHue yueOHOro MaTepuasa
No38 «MHOXKeCTBa. [TpakTrueckoe 3aHaTre Ne38 1o TeMe «MHOKeCTBa». 2 JIP 2,4,23,30
Tema 12.3. I'padnl. Copep)xaHue yueOHOro Mmarepuana 7
[Tonsitue rpada. CBsA3HBIN rpad, AepeBo, LUK/ rpad Ha MI0CKOCTH. JIP 2,4,23,30
Tema 12.4. Perienuve 3ajau. CopepxaHue yueOHOro MaTepuasa
MHosecTBa, rpadbl U UX Onepanyy ¢ MHOXKecTBaMU. OmrcaHue peabHbIX CUTYaLMK C TTOMOILLbI0O MHOXKECTB. 2 HPI_;IZ 52;1 30
NpHMeHeHHe. [TpumeHeHue TpadoB K pellieHuto 3a/iau. e
Tema 12.5. I[IpakTueckoe 3aHATHE CopepxaHue yueOHOro MaTepuasa
2 JIP 2,4,23,30
Ne39 «I'padbi». [TpakTrueckoe 3aHsiTue Ne39 no Teme «I'padbi».
CamocTosTesibHast pabora Nell 5 JIP 2,4,23,30
CocTaBnieHre cipaBOYHOr0 MaTepuarna 1o teMme «MHoxectBa. ['padbl».
Pazgen 13. Ds1eMeHTbI KOMOHHATOPHKH, CTAaTHCTUKH U TEOPHH BePOSATHOCTEH 25
Tema 13.1. OcHOBHBIE TTOHITUS Cojiep>xaHue yuye0HOro MaTepuasia OK 05
KOM6HHaTOpHKH. HEPECTaHOBKI/I, pa3MelilieHuns, CoueTaHusd. 2 JIP 2,4,23,30
Tema 13.2. [IpakTrueckoe 3aHsTHe Copep>kaHde y4eOHOro MaTepuasa 2 IIK 5.4
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Ned40 «IlepecraHoBky, pasmenienus, | IIpaktuueckoe 3aHsTe Ned0 110 Teme «IlepecTaHOBKH, pa3mellleHNs], COUETAHUS».
JIP 2,4,23,30
COYeTaHusA».
Tema 13.3. CoObiTHE, BEPOSITHOCTD CopepkaHde yueOHOro MaTepuasia
cobbITHsA. C/I0KeH’e ¥ yMHOKeHHe CoBMecCTHBIE M HECOBMeCTHbIe COObITHs. TeopeMbl 0 BEPOSITHOCTH CyMMBbI COOBITHH. OK 07
BEpOSITHOCTEHH. YcioBHast BEPOSITHOCTh. 3aBUCHMbIE M He3aBUCUMBbIe COObITHs. Teopembl 0 JIP 2,4,23,30
BEPOSITHOCTH TTPOM3BeIeHHsT COOBITHIA.
Tema 13.4. BeposiTHOCTh B Cojep>xaHue yue0HOro MmaTepuasia
HpO(beCCI/IOHaTIBHBIX 3a/layax. Hp0(l)ECCI/IOHaﬂbHO—Opl/IEHTI/IpOBaHHOE cojep)xaHue OK 01
OTHoOCHTe/bHAsE YacTOTa COOBITHS, CBOMCTBO ee yCTOWUMBOCTH. CTaTUCTUUECKOe TP 2.4.23.30
oripe/iesieHre BeposAiTHOCTH. O1jeHKa BEPOSTHOCTH COOBITHSI. T
Tema 13.5. TIpakTuueckoe 3aHsitie | Cojep)xaHue yueGHOro MaTepuasia
Ne41 «Teopus BepoOSTHOCTEN». [Tpaktrueckoe 3ansiTue Ne41 no TeMe «Teopust BepOSITHOCTEM». P 2,4,23,30
Tema 13.6. [uckpetHas ciyuaiiHasi | CopepikaHue yueOHOro MaTepHuasia
Be/IMUMHA, 3aKOH ee pacrpeiefeHys. | BHABI CydaiHbix BenurH. OnpeesieHre JUCKPEeTHO! CIyYaiiHOM BeJMUUHbL. 3aKOH TP 2.4.23.30
pacnpejie/ieHUs1 JUCKPETHOM C/Iy4allHOW BesInurHbI. Ee uncioBble XxapakKTepUCTUKH. T
Tema 13.7. 3aaun MmaTematuueckoii | Cojep)kaHue yueGHOro MaTepuasia
CTaTUCTHKU. IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE CO/[eP)KaHHe
Bapuatmonnsliii psiz. [Tondron yactoT v ructorpamMma. CTaTUCTUUECKHe 1P 2.4.23.30
XapaKTepUCTUKH psijia Hab/01aeMbIX JaHHbIX. [TepBrUuHasi 00paboTKa CTaTUCTUUYECKUX S
naHHbix. ['paduueckoe ux npeacrabneHre. HaxoxxgeHue cpeJHUX XapaKTePUCTHK,
HabJro1aeMbIxX aHHBIX. CocTaB/IeHHe TabJIUI] U iMarpaMM Ha TIPAaKTHKE.
Tema 13.8. IIpakTrueckoe 3aHATHE CopepxaHue yueOHOro MaTepuasa
Ned?2 «MaTemaTuueckast [TpakTrueckoe 3aHsiTue Ne4?2 no TeMe «MaTeMaTHyecKasi CTaTUCTHAKA». OK 03
JIP 2,4,23,30
CTaTUCTHKA».
Tema 13.9. Perenue 3ajau. Cojep>xaHde yuye0HOro MaTepuasia
OnemMeHThl KOMOMHATOPHKHY, OnemeHTBl KOMOUHATOPUKH. COOBITHE, BePOSTHOCTb COOBbITHS. CrioXKeHHe U TP 2.4.23.30
CTaTUCTUKU U TEOPUM BEPOSTHOCTEN. | YMHOKeHHe BepOSITHOCTEM. >
Tema 13.10. ITpaktuueckoe 3aHsate | Cojep)kaHue yueOHOro MaTepuasia 1P 2.4.23.30
No43 «KoMOWHaTOpHKa U TeOpHsI ITpakTrueckoe 3aHsTHe Ned3 110 TeMe «KoMOHWHATOPHKA U TEOPUsI BEPOSITHOCTEM». T
BEpPOSTHOCTEMN». CamocrosaTenbHas pabora Nel2
CocTapieHre ClIpaBOYHOT0 MaTepurara 1o TeMe «KombrHaTtopuka. Teopust JIP 2,4,23,30

BEPOSITHOCTEM».
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Paspgen 14. YpaBHeHUs U HePaBeHCTBA 23
Tema 14.1. PaBHOCUIBHOCTh Copep:xaHue yueOHOro MmaTepuasa
ypaBHeHuii 1 HepaBeHCTB. PaBHOCU/IBHOCTB ypaBHeHM U HepaBeHCTB. OnipesiesieHrst. OCHOBHbIE TEOPEMbI
PaBHOCWIBHBIX TIePeX0/iax B ypaBHeHUsIX U HepaBeHCTBaX. OOIIrie MeTOAbI pelieHust ’
ypaBHEHUA: Tiepexo/; OT paBeHCTBa (PYHKLMI K paBeHCTBY apryMeHTOB [iJist JIP 2,4,23,30
MOHOTOHHBIX (DYHKLIMH, METO/, pa3/io’KeHus1 Ha MHO>KUTEJTH, MeTO/] BBe/IeHHs1 HOBOM
riepeMeHHOM, (PyHKIIMOHa/IbHO-TpadruuecKuii MeTo/I.
Tema 14.2. I'paduueckuii MeTo[, CopepxaHue yueOHOro MaTepuasa
pellieHUsl ypaBHeHMUI, HepaBeHCTB. ITpodeccuoHaNELHO—OPHEHTHPOBAHHOE CO/iep)KaHue
OO61111e MeTOABI pellieH sl HePABeHCTB: TIepexo/] OT CpaBHeHUs 3HaueHHH QyHKLUH K ’
CpaBHEHMIO 3HaUeHUM apryMeHTOB /I/Is MOHOTOHHBIX (DYHKI[MM, MeTO, HHTepBaJIoB, JIP 2,4,23,30
dbyHKIMOHaMbHO-Tpaduueckrii Meto[. I'paduuecknii MeTo[ pellieHUs] ypaBHEHUN U
HEpaBeHCTB.
Tema 14.3. IIpakTueckoe 3aHATHE CopepxaHue yueOHOro MaTepuasa
Ne44 «PeleHne ypaBHeHHIA». [TpakTrueckoe 3aHsiTue Ned4 o TeMe «PellleHre ypaBHEHU». 2 7P 2,4,23,30
Tema 14.4. TIpakTriueckoe 3aHsITHE Cojiep>xaHue yuye0HOro MmaTepuasia
Ne45 «PeleHne HepaBeHCTBY. [TpakTrueckoe 3anaTue Ned5 110 TeMe «PeltieHre HepaBeHCTB». 2 TP 2,4,23,30
Tema 14.5. YpaBHeHUs u CopepkaHue yueOHOro MaTepuasa
HepaBeHCTBA C MOZYJIEM. Onpegenenve Moay/isi. PackpeiTre MoyJisi TIO onipeesieHuto. [IpocTeiiiiivie ypaBHeHuUs
Y HepaBeHCTBa C MoAyJ/ieM. [IpumeHeHre paBHOCU/IbHBIX MIEPEX0/I0B B OTpe/ie/IeHHbIX 2 TP 2.4.23.30
TUTaX ypaBHeHW U HEpaBeHCTB C MOJyJieM. 3HaKOMCTBO C lapaMeTpoM. [IpocTeiiiiiie S
ypaBHEHHsI U HepaBeHCTBa C IMapaMeTpPOM.
Tema 14.6. [IpakTrueckoe 3aHATHE CopepxaHue yueOHOro MaTepuasia
Ne46 «IlapameTpsl». IIpakTnueckoe 3ausaTue Ne46 1o Teme «[lapameTpbi». 3 JIP 2,4,23,30
Tema 14.7. Cocrassienue u peiieHve | Coaep)kaHue yueOHOro Marepuasia
HpO(l)ECCI/IOHaIII)HI)IX 3a/1a4 C Hp0(l)ECCI/IOHaJIbHO—Opl/IEHTI/IpOBaHHOE cojep)xaHue 2
TIOMOLLBIO YPABHEeHHi. PemieHne TeKCTOBBIX 3a/jau NPO(eCcCUOHATBLHOTO COZleP KaHMUS. JIP 2,4,23,30
Tema 14.8. Pewenue 3ajau. CopepkaHde yueOHOro MaTepuasia
YpaBHeHus ¥ HepaBeHCTBa. OO61ie METOABI pellieHus] ypaBHeHUH. Y paBHEHUs Y HepaBeHCTBA C MOAYJIEM U C 2 JIP 2,4,23,30
riapamMeTpamH.
Tema 14.9. O60061menne u CopepkaHue yueOHOro MaTepuasia 2 JIP 2,4,23,30
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CcHCTeMaTH3alus 3HaHUI. O06o061eHre ¥ crucTeMaTH3alvsl 3HaHUH. [ToaBeneHne uToros 3a II cemecTp.
CamocTosTeibHasi padora Nel3 4 1P 2.4.23.30
CocrasneHue ClipaBOYHOr0 MaTepuyasa I10 TeMe « YpaBHeHUs1 U HepaBeHCTBa». T
Bcero: 310
IIpomexyTouHas aTTecTanus 30
Hroro: 340

IIpome)xyTouHas aTTecTaljus: 3a4et C onieHKo# (I cemecmp)

IIpomMexyTouHas aTTecTaljusi: MUCbMeHHBbIN 3k3ameH (II cemecmp)
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3. YCJ/IOBUS PEAJIN3AIIUN ITPOI'PAMMBI YYEBHOTI'O ITPEJMETA

3.1 Tpe6oBaHus K MUHUMA/IbHOMY MaTepHa/IbHO—TeXHUYECKOMY 00ecrieueHHI0

YueOHbII peMeT peann3yeTcs B yueOHOM KabuHeTe TIPUK/IaZHOW MaTeMaTHKY.

O6opygoBaHue yueOHOro KabuHeTa:

- TI0Ca/[OYHbIe MEeCTa 110 KOIMYeCTBY 00y4JaroImnxcs;

- pabouee MecCTO TIperio/jaBaTe’is;

- MeTo/[uuecKrie MaTeprasIbl 10 JUCLATUINHE;

TexHnuueckve cpefacTBa oOyueHusi pabouero Mecra TIperofaBaTesisii  KOMITbIOTEPHOE
obopy/ZioBaHHe, KOTOpPOe [O/DKHO COOTBETCTBOBATH COBPEMEHHBIM TpeOOBaHUSAM 0e30MacHOCTU U
Ha/I&KHOCTH, TIpeyCMaTpUBaTh BO3MOXKHOCTb MHOTO()YHKI[MOHA/JILHOTO HCIIO/b30BaHUsI KabuHeTa, C
1IeJIbI0 M3yUYeHHs] COOTBETCTBYIOIEH AWCHUIUIMHBI, MY/JIbTUMeJUHOe 000py/oBaHue (TIPOEKTOp u
TIPOEKIIMOHHBIN SKpaH WM WHTepaKTUBHas [J0CKa), TOKabHast CeTh C BBIXOZOM B Internet.

HavMeHOBaHMe CIelManbHOTO TIOMEIeHus:: TIOMeIlleHre /sl CaMOCTOSITelIbHOW —paboThl,
YuranbHbii 3a1. OCHaleHHOCTb: pabouee MecTo, KOMITbIOTep (HOYTOYK) € 1OCTYTIOM K ceTH «VHTepHeT»
u OVOC.

HanMeHoBaHUe CIiel[ia/ibHOTO ToMelljeHUs: yueOHasi ayZuTOpust /st TIPOBe/IeHUsT TPaKTUYeCKUX
3aHATHM, TPYIIOBBIX KOHCY/IbTalMH, WHAWBH/AYAIbHBIX KOHCY/IbTAlMH, TEKYIIero KOHTPOJIS,
TIPOME)KYTOUHOM aTrTecTaluy, YueOHasi ayJUTOpWH, OCHallleHHble 000py/J0BaHWeM U TeXHUUeCKUMH
cpeactBamMu  o0yuenusi. OcHaimjeHHOCTh: Kowmriekt yueGHOV Mebenu, HOYTOYK, IPOEKLIMOHHOE
obopy/zioBaHue (MyJIbTUMeAUUHBINA TIPOEKTOP U KpaH).

ITepeueHb IMIIEH3MOHHOTO ¥ CBOOOHO PACIPOCTPAaHAEMOro MPOrpaMMHOI0 00ecreyeHus:

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

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

Microsoft Windows 10 Professional 64—bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucsl DM1OC OpUIIC

AutoCAD

KOMITIAC-3D

IIpu u3yyeHuM JUCHMIUIUHBI B opMare 3/IEKTPOHHOT0 00yuyeHusl ¢ ucnosib3oBanuem JJOT

HeorpanuueHHasi BO3MOXKHOCTh A0CTyIa obyuarorerocss K DMMOC u3 moboit TOUKH, B KOTOPOH
UMeeTCs [JOCTYN K WH(MOPMAaLMOHHO—Te/IeKOMMYHHKALIMOHHON ceTh «VIHTepHeT» (Zanmee — ceTb
«/HTEpHeT»), KaK Ha TePPUTOPUM OpPraHU3alvy, TaK U BHE ee.

Hoctyn kK cucremam BuzeokoHbepeHicBsizu DMOC (MoOWUIbHAsT W IEKCTOIMHASI BEPCUU WJTH Ke
BeO—KJ/IMEHT).

3.2. la¢opmariuoHHOe ofecrieueHHe peaan3aliii MporpaMmbl

st peanusanuy TiporpaMmbl  6ubmvoTeuHblii (oHZ 0Opa3oBaTesbHON OpraHU3aLUM /10/DKEeH
MMeTb TeYyaTHbIe W/WU 37IeKTPOHHBIe 0Opa3oBaresibHble U UH(OPMAIMOHHbIE PeCypChl, peKOMeH/lyeMble
IJ1s1 UCTIO/Tb30BaHMsI B 00pa30BaTeIbHOM TpOLIecce.

IlepeueHb peKOMeHAyeMbIX YUeOHBIX W3/JaHUM, JOMOJIHUTE/THLHON 1uTepaTypsl HTepHeT—
pecypcoB, 6a3bl JaHHBIX Oub/MoTeuHOr0 hoH/a:

OcHOBHbIE HCTOYHUKU:

1. MopakoBrnu A.I'. Maremaruka: anrebpa ¥ Hauaja MaTeMaTHYeCKOTO aHa/in3a, reoMeTpHsl.
Anrebpa u Hauasa MareMaTthyeckoro aHanu3a 10 — 11 kmaccel: yyeOHUK 7151 00mieo6pa3oBaTe/ibHbIX
opraHu3anuii: 6a3oBbiii ypoBeHb: B 2 u. Y. 1/ A.T'. Mopakosuy, I1.B. Cemenos, —11—e u3f., crep. — M.:
Mmuemo3uHa, 2022. — 448c.

2. Mopakoeuu A.I'. MaremaTHKa: anreOpa ¥ Hayajia MaTeMaTHMUeCKOTO aHa/lind3a, FeOMeTpHS.
Anrebpa u Hauasa MaTeMaTHueckoro aHanusa 10— 11 kmaccel: yueGHUK 11 001jeoOpa3oBaTe/ibHbIX
opraHu3aiuii: 6a3oBeiii ypoBeHb: B 2 u. Y. 2 / [A.I'. Mopakoeuu u fp.]; noa pea. A.I'. MopkoBuya. —
11-e u3pn., crep. — M.: MHemo3uHa, 2022. — 271c.
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Jlono/ITHUTe/ TbHBIEe HCTOYHUKH (/17151 BBITTO/THEHHS] BHEAYJUTOPHOM CaMOCTOSITeTbHOW paboThI):

3. Ilepenbman, fA. . )KvBas maremaTuka : HayuyHO-Tony/sipHoe u3zganue / f. U. [lepenbman. —
Cankr-Iletepbypr : Jlanb, 2025. — 172 c. — ISBN 978-5-507-52194-4. — TeKcT : 31eKTpOHHBIH // JlaHb :
3/1eKTPOHHO-6ubmoTeuHas cuctema. — URL: https://e.lanbook.com/book/442082

4. Ceppix, U. 0., uckperHas MmaTteMaTtuka : yuebHoe mocobme / M. FO. Cepgpix, FO. B.
I'peGeniukoB. — MockBa : KuoPyc, 2022. — 329 c. — ISBN 978-5-406-09534-8. — URL:
https://book.ru/book/943182

5 BammakoB, M. U., MaremaTuka. IIpaktukym : yueGHO-TipakThyeckoe rocobue / M. W.
bammakos, C. b. OHtHa. — Mocksa : KHoPyc, 2023. — 294 c. — ISBN 978-5-406-10588-7. — URL:
https://book.ru/book/945228

ITepuognueckue u3gaHus:
Hayka u »u3Hb

Poauna

OKOHOMUKaA KeJIe3HbIX 0por

ITepeuens npodeccHoOHA/TBHBIX 0a3 JAHHBIX ¥ HH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnekTpoHHass uWH(oOpMalMoHHasi obpa3oBarenbHass cpesa OpUIIC. — Pexum pgocrtyma:
http://mindload.ru/

2. CIIC «KoncynbTaHT [1nroc» — Pexxum fgoctyna: http://www.consultant.ru/

3. OBC YueOHO—MeTOAWYECKOTO LieHTpa M0 0Opa30BaHMIO HA >KeIe3HOJOPOKHOM TPaHCIIOpPTe
(b YMII JXT) — Pexxum pgoctyna: https://umczdt.ru/

4. DBC u3narenbcTBa «J/laHb»— Pexxum poctyma: https://e.lanbook.com/

5. ObC BOOK.RU- Pexxum pocrtyna: https://www.book.ru/
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4. KOHTPOJIb 1 OLNEHKA PE3YJ/IbTATOB OCBOEHUSA YYEBHOI'O ITPEJIMETA
KoHTpo/ilb ¥ OLIEHKa pe3y/bTaTOB  OCBOEHHUS
TnperiofiaBaTesieM B IPOLiecce MPOBe/ieHUs PaKTUUYeCKUX 3aHATHM, TeCTUPOBaHMUsI, @ TaKKe BbITIOJIHEHHS

00yYarIUMUCS UHAUBUYATbHbIX 3aIaHUH.

npegMeTa  OCYIIeCTBJIAETCA

[TpomexyTouHasi aTTectalisi B ¢hopMe 3aueTa C oljeHKoH (I cemecTp) 1 nucbMeHHOro 3k3aMmeHa (11

cemMecTp).

Oo6mue komnerennuu (OK), THUHOCTHBIE

Tun o1eHOYHBIX

pesysbTarsl (J/IP) Pazpen/Tema MepOonpUusTUH
OK.01 Beibupats crnocobsr pemerusi | P4, Tema 4.8, TectupoBaHue
3a/1au npodeccuoHanbHol | P6, Tema 6.6 YcTHBIM orpoc
JleATeIbHOCTU IIPUMEHHUTEe/IEHO K | P7, Tema 7.6
pas3IMUHbIM KOHTEKCTaM P11, Tema 11.9
JIP 2,4,23,30

OK 02. Ncnionp30BaTh COBpeMeHHbIe
cpeJiCTBa MOKCKA, aHa/In3a U
WHTeprpeTauyy UHdopMaiuu, u
HGbOpMal[MOHHbIE TeXHOJIOTHY /1JIs1
BBITIOJIHEHUS 337y MpodeCcCroHaTbHOU
JesiTeIbHOCTU

JIP 2,4,23,30

P7, Tema 7.16

TectupoBaHnue
YcTHBIM onpoc

OK 03. II;iaHupoBaTh U peanv30BbIBAThH
cobcTBeHHOe podeccroHanbHOe U
JIMYHOCTHOE pa3BUTHE,
npe/iNpYHUMATE/TbCKYIO /1esITe/IbHOCTD B
npodeccroHanbHOM cepe,
MICII0/Ib30BaTh 3HaHUsI 110 TIPaBOBOM 1
(bvHaHCOBOV TPaMOTHOCTU B Pa3/IMYHBIX
YKU3HEHHBIX CUTYaLUsIX

JIP 2,4,23,30

P13, Tema 13.8

TectupoBaHue

YcTHBIM o1poc
Pe3ysibTaT BhINO/IHEHUS
MPaKTUYeCKUX paboT

OK 04. DddexkTuBHO
B3aMMO/I€MCTBOBATh U paboTaTh B
KOJIJIEKTHBE U KOMaH/ie

JIP 2,4,23,30

P2, Tema 2.1

TectupoBanue
YcrHbIl onpoc

OK 05. Ocy1ecTBasiTh YCTHYIO U
MUCbMEHHYI0 KOMMYHUKALMIO Ha
rocyZilapCTBeHHOM si3bike Poccuiickoit
depepaLuu ¢ yueToM 0coOeHHOCTeH
COLIMANbHOTO U Ky/IbTYPHOTO
KOHTEKCTa

JIP 2,4,23,30

P13, Tema 13.1

TectupoBanue
YcrHbIl onipoc

OK 06. IIposBisAT Ipa’kjaHCKO-
NaTPUOTHYECKYHO MTO3ULUIO,
[,eMOHCTPUPOBATh OCO3HAHHOE
TIOBe/JileH/e Ha OCHOBE TPaULIMOHHbIX
POCCHHCKHX yXOBHO-HPaBCTBEHHBIX
L|leHHOCTel, B TOM YMCJIe C YUeTOM
rapMOHM3aLMU Me)KHALJMOHAIbHBIX U
Me>XpeJIUrH03HbIX OTHOILIEHUH,
NIPUMEHSATb CTaHAAPThI

P7, Tema 7.9

TectypoBaHue

YCTHBIM o11poc
Pe3y/ibTaT BbINOIHEHUS
MPAKTHUYECKHUX paboT
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AQHTUKOPPYILIMOHHOTO TIOBeZIeHUsT
JIP 2,4,23,30

OK 07. CozelicTBOBaTb COXpaHEHUIO
OKpYKarolllei cpeibl,
pecypcocOepe>KeHur0, PUMEHSITh
3HaHUs 00 U3MeHeHUH KIMMaTa,
TIPUHLIMITB OepeXX/TMBOTOo
TIPOU3BOZCTBA, 3P HeKTUBHO
JleMiCTBOBATh B Upe3BbIUaHbIX
CUTYaLUSX

JIP 2,4,23,30

P13, Tema 13.3

TectupoBaHue
YCTHBIM o11poc

IIK 5.4 Opranu3oBbiBaTh U
KOHTPOJ/IMPOBATh BBITIOJTHEHHUE PabOT M0
TEeXHUYEeCKOMY 00C/Ty>KUBaHUIO,
PEMOHTY ¥ MO/I€PHH3aI[UH 00BEKTOB
)Kes1ie3HOZJOPOKHOM 371eKTPOCBSI3U

P12, Tema 12.4
P 13, Tema 13.2

TectupoBanue

YcTHbIl onipoc
Pe3ynbTaT BhINOMHEHUS
MpaKTHUeCcKnx pabor

5. IEPEYEHbB NCIIOJIB3YEMBIX METO/JOB OBYYEHUSA
5.1 ITaccuBHBIe: JIEKL[MH, TECTUPOBAHKE I10 pa3zesiaM.

5.2 AKTHMBHbIe H HHT€PAKTHBHBIE: KeliC — cTailuu, OpeliH—pUHT.
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