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1. OBIIAA XAPAKTEPUCTHUKA gABO‘—IEI?I ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJINHBI
OY1op.01 MATEMATHUKA

1.1

Mecto

JUCHUILIMHLI B

o0pa3oBaTe/ibHOI MPOrpaMMBbI
O6meoOpa3oBaTenbHas TUCHUILUIMHA «MareMaTuka» SBISETCS 005S3aTeIbHOM YacThIO
00111e00pa3oBaTeIbHOrO IMKJIa Oo0pa3oBaTenbHOM mporpammbel B coorBeTrcTBUU ¢ PI'OC mo
crenuansHocT 21.02.01 Pa3paboTka u skcrryaranus HEDTSHBIX U Ta30BBIX MECTOPOXKICHUIN
YMEHUSMH U 3HAHUSIMU.
1.2. lean u niiaHupyemMble pe3yabTaThbl OCBOCHHS AUCIHUIIHHBI:

1.2.1. Heap AMCHUANIMHBI
Cogepxanuie mporpammbl 00111€00pa30BaTEbHON JUCHUILIMHBL «MaTeMaTHKa» HampaBiIeHO Ha
JIOCTHDKCHHE Pe3yJIbTaTOB €€ M3ydeHus B cooTBeTcTBHM ¢ TpeboBanusmu OI'OC COO c yuerom

npodeccuonanbHoi HanpaBiaeHHocTH PI'OC CITO

CTPYKTYpe

OCHOBHOH  mpogeccuoHANbHOM

1.2.2. Ilnanupyemblie pe3yJibTaThbl OCBOEHHUSI 001e00pPa30BaTe/IbLHON IMCUMILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHne AUCUUIUIHA UMeeT rpu popmupoBanuu u pazsutuu OK u I1K

OO0mue KoMneTeHuH

IInanupyemble pe3yJbTaThl 00y4eHUS

Oo6mmue

JucuunjauHapHble

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO
[IeATENbHOCTD, BRIOUPATh
THITOBBIE METOJIBI U
CIIOCOOBI BBITOTHEHHS
podeCCHOHANIBHBIX 3371a4,
OLICHUBATH HX

3¢ PEKTUBHOCTD U KAYECTBO

- TOTOBHOCTb K TpYIy,
MacTepcTBa, TPYAOIHO0OHE;
- TOTOBHOCTh K aKTUBHOM JEATEIbHOCTH
TEXHOJIOTUICCKOM u COIMATBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHIMHUPOBATH,
IUIAHUPOBAaTh M CaMOCTOSITEIBHO BBINOJHSAThH
TaKyIo JIeSITeIbHOCTb;

OCO3HAaHHEC ICHHOCTH

- HMHTEpEC K Ppas3IMYHbIM chepam
podecCHOHANBHON e TEIbHOCTH,
OBnafeHne  yHHBEPCAIBHBIMH  Y4eOHBIMHU

[MO3HABATEJILHBIMU JIEHCTBUAMHU:

a) 6a30BbIC JJOrMYECKHE ACHCTBUS:

- CaMOCTOSTEIBHO (bopmyarpoBaTh "
aKTyaJIM3UPOBaTh MPOOJIEMy, pacCMaTpPUBATh €€
BCECTOPOHHE;

- YCTaHABIHMBATh CYIIECTBEHHBIH MPH3HAK HIH
OCHOBaHHMS Ul CpPaBHEHUS, KIACCH(PUKAIUH U
000011IeHNs;

- ONpemensTh LETH JAeITeIbHOCTH, 3a1aBaTh
TIapaMeTpsl H KPUTEPUH HX JOCTIKECHHUS;

- BBUSIBISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS B
paccMaTpUBacMbIX SIBICHHUSIX;

- BHOCHTb KOPPEKTHBBI B JIEATENHHOCTD,
OLICHMBATh COOTBETCTBHE DE3YJIBTATOB IIEISIM,
OLICHUBATH PHCKH TTOCIIECTBHI IeATEIHHOCTH;

- pa3BHBAaTh KPEATHBHOE MBINUICHHE IIpU
PpEeLIeHUH )KU3HEHHBIX MPpo0sieM

0) 6a30BbIEC UCCIIEIOBATEILCKUE ICHCTBUS:

- BIIAJIETH HaBBIKAMH y4ebHO-
HCCJIEIOBATEIbCKON " TIPOEKTHOMN
eI TeTbHOCTH, HaBBIKAMU paspenieHus
npobJiem;

- BBIABIATH MPUYHHHO-CICACTBEHHBIE CBS3H U
aKTyalU3upOBaTh 3a[1a4y, BBIABHIATh THIIOTE3Y
ee pelIeHHs, HAaxOOWTh apPTyMEHTBl Ui
JIOKA3aTeNnbCTBA CBOMX YTBEPXKICHHH, 3a/1aBaTh
mapameTphl U KPUTEPHHU PEIICHHST;

- aHaJM3UPOBATH MOJIyYCHHBIC B XOAE PELICHUS
3aj1a4d Pe3yIbTAThl, KPUTUYECKH OIICHUBATH KX
JTOCTOBEPHOCTD, HMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX yCIIOBHSIX;

-- YMETh MEPEHOCUTD 3HAHKS B TIO3HABATEIBHYIO
U MIPAKTHYECKYIO O0TACTH KU3HEICATENFHOCTH;
- yYMeTb MHTCTPHPOBATh 3HAHUS W3 Pa3HBIX
MIPEAMETHBIX 00IacTel;

- BBIIBMIaTh  HOBBIC  HJIEH,
OPHUIMHAJIbHBIC IOIXObI M PEIICHHS;

MpeaIaraTh

-BJIQJIETh METOJAaMU JI0Ka3aTeIbCTB, aJrOPUTMAaMH PEILEHUS
3aj1a4; yMeHHe (DOpPMYNIHPOBATH ONpENETeHUs, aKCHOMBI H
TEOPEMbI, HPUMEHATh UX, IPOBOAUTH JOKa3aTelbHbIC
paccyXIeHUs B XOJ€ PEIEHUS 3aay;

- YMETh OIEPUPOBATh IOHATUSIMH: CTENICHb YUCIIA, JOTapupM
YHMCJIA; YMEHHUE BBINOJHATH BBIYHUCICHWE 3HAYCHUH U
npeoOpa3oBaHusl BEIPAXKEHUH CO CTENEHSIMH U JIorapupMaMu,
npeobpa3oBaHus JPOOHO-PAIMOHAIBHBIX BEIPAXKEHUI;

- yMeTb  ONEpHPOBaTh  MOHATHAMU:  PALUOHAIIBHBIE,
HpPpaLOHAJIBHBIE, M10Ka3aTeNbHbIE, CTEIICHHBIE,
norapuMHUECKUe, TPUTOHOMETPHUYECKHE YpaBHEHHS U

HEPaBEHCTBA, HX CHCTEMBI;
- yMETb ONEpPHUPOBATH IMOHATHSAMH: (DYHKIWMS, HENpepbIBHAs
(yHKOUS, TPOM3BOIHAs, MEpBOOOpa3Has, ONPEIeNICHHBIH
UHTErpajl; yMeTh HAaXOAWUTh IIPOU3BOJHBIC 3IEMEHTapHBIX
(yHKLUH, UCTIONB3YS CIPaBOYHBIE MaTepUaibl; HCCIEIO0BATh
B MPOCTEHIINX ciIydasX (YHKIMA HAa MOHOTOHHOCTB,
HAaXOAUTh HaMOOJBIINE M HAUMEHBIINE 3HAYCHHS (DYHKIIHI;
CTPOUTH Ipa)Ku MHOTOUIICHOB C MCIIOJIb30BaHHEM alapara
MaTeMaTHYeCKOTr0 aHajH3a; NMPUMEHSTh NPOU3BOAHYIO IIPH
pelIeHWH 3ajad  Ha  JIBWXKCHME; pEIIaTh  HPaKTHKO-
OpUEHTHPOBAHHBIC 3a[a4ll HAa HAaMOONbLINE M HAHMMEHBIINE
3HAa4YeHHs], Ha HAXOXK/ICHHUE ITyTH, CKOPOCTH H YCKOPEHHST;

- YMEThb ONEPUPOBAThH MOHATHSIMH: PalOHANbHAs (yHKIHS,
HoKa3aTenbHast byHKuw, CTeHeHHast ¢dyHKIWA,
norapumMuIecKast (yHKIHS, TPUTOHOMETPUYECKHE
¢dyHkuuy, obpaTHble (GYHKIMH; yMEHHE CTPOUTh TIpaduxu
U3y4eHHBIX (DYHKINH, UCTIONIb30BaTh IPAUKK MPU U3YUCHUI
MIPOIIECCOB M 3aBHCHUMOCTEH, IpU peIIeHNH 3a1ad H3 JAPyrux
y4eOHBIX IPEAMETOB U 3314 U3 PeaIbHOM XKH3HH; BBIPaXKaTh
(hopMynaMu 3aBHCHMOCTH MEX/Ly BEINYHHAMY,

- YMeTb pellaTh TEKCTOBBIE 3aJaudl Pa3HBIX THIIOB (B TOM
YHCiIe Ha MPOLEHTHI, HOJH M 4YacTH, Ha JBIXXCHHE, paboTy,
CTOMMOCTb TOBAapOB M YCJYT, HAJIOTH, 3aJa4d U3 00JIaCTH
VIOpaBJIeHUs JIMYHBIMH M CEeMeHHBIMH  (uHaHCAMH);
COCTABIISITh BBIPDAXXCHHS, YPABHEHWs, HEPABEHCTBA H X
CHCTEMbI II0 YCJOBHIO 33ja4M, HCCIEJOBATh IOJIYYCHHOE
pelIeHne ¥ OLICHUBATh PAaBIONOA00HOCTE PE3yIbTaTOB;

- YMETh ONEPUPOBATH MOHATHIMHU: CPEHee apudpMeTndecKoe,
MejaHa, HauOoJblllee W HaWMEHbIICE 3HAYCHHUS, pa3Max,
IIHCIEPCHs], CTAaHAAPTHOE OTKJIIOHEHHE YHCIIOBOTO Habopa;
yMETb  H3BIEKaTh, HHTEPNPETHPOBAaTH  HH(POPMALHUIO,
MPEACTAaBICHHYI0 B TaOJIMIaX, Ha JuarpamMmax, rpadukax,
OTPaXAIOIIYI0 CBOMCTBA pPEaJbHBIX HPOLECCOB M SIBICHUIA;
MPEACTaBIATh HMHPOPMALMIO C TMOMOLIbIO  Tabmui U
JMarpamMM; HCCIEIOBAaTh CTATUCTHYECKHE MAHHBIC, B TOM
YHCIe ¢ NPUMEHEHHEM TpadHYecCKHX  METOJIOB U
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" CIOCOOHOCTh ux HMCITOJIb30BaHU
MO03HABATEJILHOW M COLIMAIbLHOU TIPaKTHKE

B

3JIEKTPOHHBIX CPENICTB;

- YMEThb ONEPHPOBATh MOHATHUSAMH: CIIyYalHBIH ONBIT H
CllydaifHOe COOBITHE, BEPOATHOCTH CIIy4aifHOrO COOBITHS;
YMEHHE BBIYMCIATH  BEPOATHOCTH C  HCIOJNB30BAaHHEM
rpauecKuX METOIOB; IPUMEHATh (GOPMYJIbI CIOXKEHUS U
YMHOXKEHHSI BEpOSTHOCTell, KOMOHMHATOpHBIE (aKTHl U
(dopMynBl NIPU  PELIEHUM 3aad; OLCHUBATH BEPOSTHOCTH
peasbHBIX  COOBITMH;  3HAKOMCTBO  CO  CIIly4alHBIMU
BEIMYMHAMH; yMEHHE IPHUBOAUTH IPHMEPHl IIPOSBICHHS
3aKOHA OONBLIMX 4YUCET B HPUPOAHBIX U OOIICCTBEHHBIX
SIBJICHUSIX;

- yMeTb OINEpHPOBATh IOHATHSAMH: TOUKa, IpsMasd,
IUIOCKOCTb, IPOCTPAHCTBO, JIBYTpaHHbIH yroi,
CKpeLIMBAIOIIHECs psIMbIE, apajuiesIbHOCTh u
MEePICHANKYISPHOCT MPSIMBIX U IUIOCKOCTEH, YTOl MEXIy
IPSMBIMH, YTOJ MEXKAY NPSIMOH U IJIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, ~PacCTOSIHUE OT TOYKM [0 IUIOCKOCTH,
paccTosHHE  MEXAy TNpPSIMBIMH, pAacCTOSHHE  MEXTy
IUIOCKOCTSIMH; YMEHME HCIIONbB30BaTh IPH PEIIEHHH 3a1ad
u3ydeHHble (AKTBI M TEOPEMbl IUIAHMMETPHH; YMEHHUE
OIICHMBATh Pa3MePhl 00BEKTOB OKPYKAIOIIETO MUPA;

- YMETh ONEPHUPOBATH MOHATUAMH: MHOTOIPAaHHHUK, CEUEHHE
MHOTOTrpaHHHUKa, KyO, HapaJulelienuIe]], pu3Ma, MHpaMuja,
¢urypa u NMOBEPXHOCTH BpalleHHs, LIIMHADP, KOHYyC, IIap,
cepa, cedenus GUTypbl BpaLCHHUs, INIOCKOCTb, KaCAOMIAsICs
cdepbl, LMIMHIpA, KOHYyCa, IUIOMWAAb  MOBEPXHOCTH
NHMpaMHBI, TIPU3MBL, KOHYCa, IMIMHAPA, TUIOMAnb chepsl,
06beM Kyba, IPAMOYTOJIBHOTO Napajuienenurnea, TupaMubl,
IOpU3MBl, LMIMHApA, KOHyca, IIapa; yMEHHEe H300paxaThb
MHOT'OTPaHHHKH U HOBEPXHOCTU BpPAICHHs, UX CCUEHHS OT
PYKH, C TIOMONIbIO 4YEPTEeKHBIX MHCTPYMEHTOB H
JJIEKTPOHHBIX CPEACTB; YMEHHE PAcIO3HAaBaTh CUMMETPUIO B
NPOCTPAHCTBE; ~ yMEHHE  DPAaclo3HaBaTh  INPABUIBHBIE
MHOTIOTPaHHHKHY;

- yMeTb  ONEpUPOBATh  MOHATHSAMHU:  JBIDKEHHE B
IPOCTPAHCTBE, MOMO0HBIE (UTYPHI B  TIPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOLICHHE IUIOLIAZECH MOBEPXHOCTEH U
00bEeMOB 1OJJOOHBIX (DUTYp IPH PEIICHUH 33/1aY;

- yMeTb BBIUHCJIATH T'€OMETPHYECKHE BENUYMHBI (JUIMHA,
yro, IIomas, 00beM, IUIOMAAb TIOBEPXHOCTH), HCHIOIB3Ys
u3yueHHbIe GOPMYIIbI H METObI;

- YMEThb ONEpUPOBATh MOHATHAMH: HNPSAMOYrOJbHAs CHCTEMa
KOOpJMHAT, KOOPJIWHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPa, CKaJLIPHOE IIPOU3BENEHUE, YIOI MEXIy BEKTOpaMH,
CyMMa BEKTOpPOB, IIPOM3BEJCHHME BEKTOpPAa Ha YHCIIO;
HAaXOAUTh C TOMOIIBI0 HM3YYeHHBIX (OPMyT KOOPAMHATHI
CepelUHbl OTPe3Ka, PACCTOSHUE MEXIY IBYMs TOUKAMHU;

- yYMeThb BBIOMpATh MOAXOININI H3YYeHHBIH MeTOX Il
pelIeHns 3a/1a4yn, Pacro3HaBaTh MaTeMaTHieckhe (aKThl W
MaTeMaTHYeCKHe MOJENH B IPHPOAHBIX M OOIIECTBEHHBIX
SBJIICHUSIX, B WCKYCCTBE; yMEHHE IIPHBOAUTH HPHMEpHI
MaTeMAaTHYEeCKHX  OTKPHITHH  pPOCCHMCKOH M MHpOBOMH
MaTeMaTHYECKOW HayKH.

- YMETh ONEpHPOBaTh NMOHATUSIMHU: OIPEJCICHNE, aKCHOMa,
TeopeMa, CJIeJICTBUE, CBOWCTBO, MPU3HAK, JIOKA3aTEIbCTBO,
paBHOCHIbHBIE (OPMYIHPOBKH; yMeHHE (DOPMYIHPOBATH
o0paTHOE M TPOTHBOIOJOXKHOE YTBEPXKIEHHE, NPUBOAUTH
IpUMEpPsl M KOHTPIPHMEPHI,  HCIOJIb30BaThb  METOX
MaTeMaTHYeCKOH HHIYKIHUM; IPOBOAUTH JOKa3aTeIbHbIE
paccyKJIeHHs TIpU PEIIeHHH 3ajad, OLEHUBATH JIOTHYECKYHO
TIPaBHIILHOCTD PACCyKICHHI;

- yMeTb  OIepUpOBaTh  MOHATHAMH:  MHOXKECTBO,
TIOJIMHOXKECTBO, OMNEpallii HajJ MHOXECTBAMH; YMEHHE
UCTIONB30BAaTh  TEOPETUKO-MHOXKECTBEHHBIH — ammapar  Juist
OIHCAHHUsl pEaIbHBIX IIPOLECCOB H SIBICHUI IPU pEIleHHU
3a/1a4, B TOM YHCIIE U3 APYTUX y4eOHBIX MPEAMETOB;

- yMeThb OIEPHPOBATH INOHATHAMH: rpad), CBS3HBIH Tpad,
JlepeBo, LUKI, Tpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh U
ONMCHIBATh TPa(bl Pa3INYHBIMU CIIOCOOAMHU; HCIIONB30BaTh
rpadbl IpU pelIeHNN 3a/1a4;

- yMeTb CBOOOZHO OIEPHPOBATH MOHATHUSMU: COYETAHHE,
NIEPECTAaHOBKA, YHCJIO COYETAHMH, YHCIO MePeCcTaHOBOK;
onnom HeloToHa; yMeHHE NPUMEHATh KOMOWHATOPHBIE
(axTsl U paccyXIEHHS ISl PeIIeHHs 3a/1a4;

-YMETh ONEPHPOBaTh MOHATHAMH: HATypalbHOE YHCIIO, IIENI0e
YHCII0, OCTaTOK II0 MOJIYJIO, paIMOHAIBHOE YHCIIO,
UPPAlHOHANBHOE YHCIO, MHOXKECTBA HATYypalbHBIX, LEIbIX,
PpAIMOHAIIBHEIX, JIEHCTBUTEIBHBIX YHCel; yMeHHe
WCTOJIb30BATh INPH3HAKH JIETUMOCTH, HAMMEHBIIHI 0OIIHit
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JIeNUTENb U HaNMEHbIIee o0lee KpaTHoe, anroputM EBkina
OpH  pEIICHMH  33jad; 3HAKOMCTBO C  Pa3iMYHBIMU
MO3UIUOHHBIMU CHCTEMaMHU CUHCIICHNSE;

- yMerb CBOOOJHO OIEPHPOBATH MOHSTHAMH: CTCHEHb C
LIeNBIM TTOKa3aTelIeM, KOPEHb HAaTypaIbHON CTENEeHH, CTEICHb
C palMOHAJIBHBIM MOKa3aTeNleM, CTENeHb C JeHCTBHTEIbHBIM
(BeIIECTBEHHBIM) MOKa3aTeneM, JIorapupM 4YHcia, CHHYC,
KOCHHYC U TaHI'€HC HPOU3BOJIBHOTO YHCIIA;

- yMeTb  OHepuUpoBaTh  MHOHATHSIMU:  TOXKJIECTBO,
TOXJIECTBEHHOE TpeoOpa3oBaHKE, ypaBHEHHE, HEPABEHCTBO,
CHCTEMa ypaBHEHHMH M  HEPaBEHCTB, pPaBHOCHJIBHOCTb
yYpaBHEHHH, HEpPaBeHCTB M  CHUCTEM, paIMOHAIbHEILE,
UppaLMOHAIIbHEIE, HIOKa3aTeNbHbIC, CTEICHHBIE,
norapudMUYecKue,  TPUTOHOMETPHYECKUE  ypaBHEHHS,
HEpPAaBEHCTBA M CHCTEMBI; YMEHHE peIlaTh YypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C IIOMOIIBIO PA3IHYHBIX [IPHEMOB;
pelarth ypaBHEHHs, HEPABCHCTBA M CHCTEMBI C IIapaMeTpoM;
IPUMEHSTh ypaBHEHHs, HEPaBEeHCTBA, HX CHCTEMBI JUIS
pelICHHST MaTeMaTHYECKHMX 3aJad M 3ajad M3 pasiInuHbIX
o0JiacTeil HayKH U peabHOM XKHU3HHU;

-yMeTb  CBOOOJHO ONEPUpPOBATH MHOHATHSAMHU: TpaduK
¢byHKumM, oOpaTHas —(yHKLMSA, KOMIO3MLIUS (YHKUMUH,
JMHeHHas (QYHKLUs, KBaapaTH4Has (QYHKLUs, CTCHCHHAas
(yHKOUST ¢ HenbIM  [OKasaTelaeM, TPUTOHOMETPUYCSCKHUE
¢GyHKUMM, OOpaTHbIE  TPHUIOHOMETpHYECKHE  (YHKLHH,
NoKaszaTenbHas U Jorapupmuueckas (QYHKLMU, yMEHUE
CTPOUTH TpadWKu (QYHKIHMIL, BBIIONHATH NPeoOpa3OBaHHS
rpadukoB HyHKIHI;

YMEHHE HCIOJb30BaTh rpadukn QyHKUMA a1t u3ydeHus
IIPOIIECCOB U 3aBUCHUMOCTEH IPH PEIIeHHHU 3a[ad U3 JPYrux
yueOHBIX MpPEIMETOB U M3 PEAIbHOM JKU3HM; BBIPAXKATH
(hopMynaMu 3aBHCHMOCTH MEX/Ly BEINYHHAMY,

YMEHHE CBOOOZHO OIEpUpPOBATh IOHATHSAMH: YETHOCTH
(GyHKUMM, TEPUOAMYHOCTE  (YHKUMM, OrPaHUYCHHOCTb
(YHKIMHM, MOHOTOHHOCTb (DYHKLHMH, 3KCTPEeMyM (YHKLHH,
HanOoJbIlee ¥ HAUMEHbIIee 3HAueHHS (QYHKIUM Ha
HPOMEXKYTKE; yMEHHE IPOBOJUTH UCCICAOBAHNE (DYyHKIHH;
YMEHHE HCIMONb30BaTh CBOMCTBA M rpaduku QYHKUHHA It
pelIeHns] ypaBHEHUH, HEPaBeHCTB U 3a/ad C [apaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA
pELICHUI ypaBHEHU, HEPABEHCTB U UX CUCTEM;

- yMeThb cBOOOTHO OIIepHpOBaTh HOHATHAMU:
TI0CIIeZIOBATEbHOCTB, apudmernyeckas mporpeccus,
reoMeTpuuecKas Iporpeccusi, OECKOHeYHO yObIBarowias
reoMeTpudecKas TIporpeccus; yMeHne 3a/1aBaTh

MOCIIEZIOBATEIFHOCTH, B TOM  4YHCIE€ C  TIOMOIIBIO
PEKYPPEHTHBIX (HOPMYIT;

- YMEThb OIEPHPOBATH MOHATHIMU: HENPEPHIBHOCTE (YHKIIHH,
acUMNTOTHl  rpaduka  (QyHKOWMH, IiepBas W BTOpas
Mpou3BOAHAS (DYHKIHH, TEOMETPHUUYECKHHA © (H3HUSCKHUit
CMBICTT ~ TIPOM3BOJIHOM, IepBOOOpasHasi,  OMNpENEIeHHBII
HHTETpaJ; yMEHNE HaXOAUTh aCHMIITOTHI rpaduka (QyHKIUM;
YMEHHE BBIUHCIISTH HPOU3BOJHBIE CYMMBI, IPOMU3BEICHHUI,
YaCTHOTO WM KOMIO3MIMU (QYHKIHH, HAXOAUTH ypaBHEHHE
KacaTelnbHOH K rpaduKy QyHKINH;

YMEHHE HCIIONB30BaTh IIPOU3BOAHYIO U HCCIEAOBAHUS
(yHKOUHA, JUIT  HAXOXKICHWS HAWIYYIIero pemieHHs B
TPHKJIAJHBIX, B TOM YHCJIE COIMATBHO-KOHOMUYECKHX M
¢u3udecknx 3ajadax, I OHPENEICHHS CKOPOCTH U
YCKOpPEHHMSI; HAXOIWTh IUIONAAM M 00BeMBI (uUryp c
TIOMOII[BIO WHTETpaa; TIPHBOJHTH TIpUMeEpHI
MaTeMaTHYeCKOTo MOJIETHPOBAHUS c MOMOLIBIO
i hepeHIaIbHEIX YPaBHSHHH;

- YMeTh OIepHpOBATh TOHATHAMU: KOMIUIEKCHOE YHCIIO,
CONpPSDKEHHBbIC KOMIIIEKCHBIE YHCIIA, MOAYTb H apryMeHT
KOMIUIEKCHOTO 4HCIa, ()OpMa 3alliCH KOMIUIEKCHBIX YHCEl
(reomerpuyecKasi, TPUTOHOMETpUYECKast U anrebpandeckast);
yYMeThb  NPOM3BOAUTH  apUMeTHUeCKHe  JeHCTBHA  C
KOMIIJIGKCHBIMH YHCIIAMH; TIPHBOJNTD TIPUMEPHI
UCTIOJIb30BaHNS KOMIUIEKCHBIX YHCEI;

- yMeTb CBOOOJHO OHEpUPOBATh MOHATHSAMU: CpeIHEe
apuMeTHiecKoe, MeAuaHa, HauOONbIIEe M HaMMEHbIIee
3HAYeHHs, pa3Max, JIMCIIEPCHs, CTAHIaPTHOE OTKIIOHEHHUE JUIS
OIHCAHUS YHCIOBBIX JAaHHBIX; yMEHHE HCCIEIOBATh
CTaTHCTUYECKUE MNaHHBIE, B TOM WYHCIEC C IPUMEHEHHEM
rpauuecKUX METO/IOB M 3JIEKTPOHHBIX CPEACTB; rPauuecKn
HCCIIEOBATh  COBMECTHBIC HAOMIOJEHHS C  IIOMOIIBIO
JIMarpamMM paccerBaHUs U JIMHEHHOH perpeccu;

- YMETh HaXOJHUTh BEPOSATHOCTH COOBITHI C HCIIOIB30BAHUEM
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rpaguuecKuX METOIOB; INPHMEHATh IS pCLICHUs 3aaad
(OpMyITBI CIIOXKCHUS. M YMHOXEHHS BEPOSTHOCTEH, (hopMyTy
MIOJIHOH BeposTHOCTH, hopmyry beprymmm, komOuHaTOpHEIE
(dakThl M (GOPMyJIBI; OLCHHUBATH BEPOSTHOCTH pPEANbHBIX
COOBITUI; yMEHHE OIEpPUPOBATH MOHATUSAMU: ClydaiHas
BEJIMYMHA, PAcIpeielleHue BEpPOSTHOCTEH, MaTeMaTH4ecKoe
OXHJaHUE, JUCHepCHs M  CTAaHIapTHOE  OTKJIOHEHHUE
CIIy4aifHOM  BeNMYMHBL, (QYHKIMH  paclpeieieHus Hu
IUIOTHOCTH PaBHOMEPHOTO, II0Ka3aTEILHOI0 ¥ HOPMAJIbHOTO
pacnpeselneHii; yMeHue UCIIONb30BaTh CBOMCTBA U3yUEHHBIX
pacnpeneneHuit UL pelleHMs 3aJay; 3HAKOMCTBO C
MOHATHSAMHU: 3aKOH OOJNBIINX YHCEN, METOAbI BHIOOPOUYHBIX
HCCIIEIOBAHUN; YMEHUE IPUBOAUTH IPHUMEpPHI IPOSBIICHHS
3aKOHA OONBLIMX 4YUCET B HPUPOAHBIX U OOIICCTBEHHBIX
SIBJICHUSIX;

- yMeTb CBOOOJIHO OINEPHPOBATh MOHATUSIMU: TOYKA, NpsiMasi,
IUIOCKOCTh, HPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHH YTol,
JIBYTPaHHBIH YTOJ, TPEXTPaHHBIH Yroi, IepeceKaromuecs,
napajule/ibHble u CKpeLIMBAIOIHEeCs IIpsIMBIE,
[ApajUIeIbHOCTh M HEPHEHAUKYISIPHOCTh  NPAMBIX U
IUIOCKOCTEH, Yrol MeX/Iy MpPSMBIMH, YTOJI MEXAy HpsIMOU U
IUIOCKOCTBIO, ~ YIOI ~ MEXIy  IUIOCKOCTSAMHM;  yMEHHE
UCHOJIB30BaTh INPH PEIICHHHM 33ja4d HM3y4eHHbIC (AKThl U
TEOpeMbl IUIAHUMETPHH; YMEHHE OIIEHHBATh pa3Mephl
00BEKTOB B OKPY)KAIOIIEM MHpPE; YMEHHE OIEepHpOBaTh
MNOHATHAMHU: MHOTOTPAaHHMK, CEYEHHE MHOTOIPAHHMKA,
[IPaBIIBHBI MHOTOTPaHHMK, IPU3Ma, NUpaMuaa, Gurypa u
MOBEPXHOCTh BpallleHus, LWIMHIP, KOHyc, Imap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYECHHMs KOHyca H LMIHHDA,
MapajuleNibHBle  OCH WM OCHOBaHWIO, CEYeHHWe Iapa,
IUIOCKOCTb, Kacaromiasicsi cepsl, MIINHAPA, KOHyCa; YMEHHUE
CTPOUTH ceyeHHe MHOTOTPaHHUKA, n300paxarsb
MHOTOTPaHHHKH, (UIypsl M IOBEPXHOCTH BpALICHHs, HX
CeYeHMs, B TOM YHCIE C IIOMOIIBIO DJIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOWCTBA TIEOMETPHYECKHX (Hryp,
CaMOCTOSITENILHO (DOPMYIIUPOBATH ONPEHENICHHUS H3y4aeMbIX
¢duryp, BbIABUraTh TUIIOTE3bI O CBOWCTBAX M IIPU3HAKAX
TeoMeTpUUECKUX QHUryp, 0O00CHOBBIBATH MIIU OPOBEPraTh UX;
YMEHHE NPOBOJUTH KIACCH(PUKAIMIO GUIYp IO Pa3IHIHBIM
[IPU3HAKaM, BBIIOJHATH HEOOXOIMMbIE IONOJHHUTEIbHEIE
IIOCTPOEHHUS;

- yMeTb CBOOOZHO OIEpUPOBATH IOHATHAMH: IUIOIIAIb
¢urypsl, o0beM GUTypbl, BENMYHWHA YITIA, PACCTOSHUE OT
TOYKM [JO IUIOCKOCTH, PAacCTOSHHE MEXIy IpsIMbIMU,
paccTosTHAE MEXAY IIOCKOCTAMH, IUIOMAAb chephl, IUIOMaab
MIOBEPXHOCTHU MUPAMUIBI, IPU3MBI, KOHYyca, IIHINHIPA, 00beM
Kyba, MOpsMOYroIbHOTO IapajuleleNnumena, MUPaMHUIbL,
NpU3MBI, LWIMHApA, KOHYyCa, INapa; yMEHHE HaXOAUTh
OTHOIIIEHNE 00BbEMOB TOJJOOHBIX GHUTYD;

- yMeTb CBOOOJHO ONEPHPOBATh MOHATHSAMU: JABIDKCHHE,
[apaJUIeNIbHEI  TIEPEeHOC, CHMMETpPHsi Ha IUIOCKOCTH H B
NPOCTPAHCTBE,  IIOBOPOT,  IpeoOpa3oBaHHe  HOXOOWS,
MoJ0OHBIE (UI'YpBl; YMEHHME pAaclo3HaBaTh paBHbIE U
MofoOHBIe (DUTYpBI, B TOM 4YHCIE B IPHUPOAE, HUCKYCCTBE,
apXUTEKType; yMEHHE HCIOJIB30BaTh TI'EOMETPUUCCKHE
OTHOLICHHUS, HAXOAUTh T€OMETPUUECKHE BEIMYUHBI (JUINHA,
yroJ, IUIOmangb, oObeM) NPH pEIIeHHH 3aJad U3 IPYTHX
Y4eOHBIX IPEAMETOB U U3 PEabHOI KI3HMY;

- YMeTb CBOOOAHO OIEPUPOBATH MOHATUAMH: NPSMOYTrOJIbHAs
cHCTeMa  KOOpJIHMHAT, BEKTOp, KOOPAWHATHL  TOYKH,
KOOpJIMHATEl BEKTOpPa, CyMMa BEKTOPOB, IPOM3BENCHUE
BEeKTOpa Ha 4HUCJIO, pa3lIoXKeHHe BeKTopa Mo 0Oasucy,
CKaJSIPHOE IPOM3BE/ICHUE, BEKTOPHOE HPOWM3BENCHHUE, YIroll
MeXIy BEKTOpaMH; YMEHHE HCIIOIb30BaTh BEKTOPHBIA H
KOOPIMHATHBIA METOJ Ul PEeLIeHHs] TeOMETPHUECKUX 3a7ad
W 3amad  OPYrUxX y4eOHBIX IPEIMETOB; ONEpHPOBATH
MOHATUAMM: MaTpuna 2x2 u 3x3, omnpenenuTens MaTpUIbI,
TEOMETPHUECKUN CMBICI ONIPEIeIHTENS;

- YMETb MOJEIIHPOBATh pEANbHBIC CUTYyallUH Ha S3bIKE
MaTeMaTHKH;  COCTaBISATh  BBIPQXKCHUs,  ypaBHEHUS,
HEPaBEeHCTBA M HUX CHCTEMBI II0 YCIOBHIO 3aJadH,
HCCIIeIOBaTh IOCTPOSHHBIE MOJEIH C HCHOJIb30BaHHEM
ammapata  anreOpel,  MHTEPHPETHPOBATH  MOJNYYCHHBIH
pe3yabTaT; CTPOUTh MAaTEeMaTHYECKHE MOJEIH C IIOMOIIBIO
TEOMETPHUYECKHIX MOHATHH M BENMYMH, PEIlaTh CBS3aHHBIC C
HUMH TpaKTHYECKHE 3aJauy; COCTaBJATH BEPOSTHOCTHYIO
MOZENb M HHTEPIPETUPOBATh IIOMYyUYCHHBIH pE3yIbTaT;
pemiaTh NMPUKIATHBIE 3aJa9d CPEICTBAMH MaTEeMaTHYECKOTO
aHaiM3a, B TOM YHCIIE CONMAJGHO-)KOHOMHYECKOTO H
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(hu3MYecKoro Xapaxkrepa;

- YMEHHE BBHIOMpaTh MOAXOIAIIMI METOA I pPELICHUS
3a/1a9¥; TOHMMAHHE 3HAYMMOCTH MATEMATUKH B U3YYCHUH
HPHUPOAHBIX M OOIIECTBEHHBIX MPOLIECCOB U ABIICHUI; yMEHHE
pacro3HaBaTh  INPOSIBJICHHE  3aKOHOB ~ MAaTeMaTHKH B
HCKYCCTBE, YMCHHE NPUBOAUTH INPUMEPHl MaTeMaTHYECKHUX
OTKPBITUI POCCUICKON ¥ MUPOBOI MaTeMaTUYECKONH HAyKU

OK 3. IIpuHIMATh pereHus
B CTAaHAAPTHBIX U
HECTaHapTHBIX CUTYaLHsX
1 HECTH 33 HUX
OTBETCTBEHHOCTD

- HE NPHHUMATH JCHCTBHS, NPUHOCAIINE BpEX
OKpy’KaloIiei cperne;

- yMeThb IPOTHO3HPOBATh HEOIArOMPUSITHBIC
9KOJIOTHYECKHE MOCJIE/ICTBUS
MPEANPUHUMAEMBIX JICHCTBUIi, MpPEAOTBpaIlaTh
ux;

- pacumpuTh OIIBIT
9KOJIOTHYECKOM HAIPaBICHHOCTH,
- pa3pabaTbiBaTh IUIAH pELICHHs MPOOJIEeMbI C
YYETOM aHaJIu3a UMEIOIIUXCS MaTepHaIbHBIX H
HEMaTepUAILHBIX PECYPCOB;

- OCYLIECTBJISITH LEJICHANPABICHHBIA MOHCK
IepeHoca CpeACTB U CHOCO0OB JeHcTBHSA B
poeCCHOHANBHYIO CPEny;

- YyMeTh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO
U TIPAKTHYECKYI0 00JIACTH KU3HEEITEIbHOCTH;
- Tpejyiarath HOBBIE MPOEKTHI, OLCHUBATH HJECU
C  TO3WUMH  HOBU3HBI,  OPUTHHAJIBHOCTH,
MPaKTHYECKOW 3HAYUMOCTH;

- J1aBaTh OLIEHKY HOBBIM CHTYalHUsIM, BHOCHThH
KOPPEKTHBBL B  JCSTENbHOCTh, OLCHHBATH
COOTBETCTBUE PE3YJIHTATOB LIEISIM

JACATCIIBHOCTHU

- YMETb ONEpUPOBATH MOHATHAMH: (DYHKIMS, HEIpephIBHAS
(yHKIOUS, TPOM3BOAHAS, MEpBOOOpa3Has, ONPEIENICHHBIN
UHTErpaj; yMeThb HaXOAUTh HPOU3BOJHBIE 3JIEMEHTAPHBIX
(yHKIUI, HCTIONB3YS CIPAaBOYHBIE MaTepUalbl; HCCIET0BATh
B MPOCTEHIINX cily4asX (YHKIMA HAa MOHOTOHHOCTB,
HAXOAUTh HaMOOJIbIINE M HAaMMCHBIINE 3HAYCHUs (YHKLIHH;
CTPOHTH IPaHK MHOTOUWICHOB C UCIIONB30BAHUEM alIapaTa
MaTEeMaTHYECKOTO aHan3a; MPUMEHATh NPOU3BOAHYIO MHpPU
pelleHuH 3aJad  Ha  JIBIDKEHUE; pelaTh IPaKTUKO-
OPHEHTHPOBAHHBIE 33/adll Ha HAuWOONBIINE M HAUMEHBIINE
3HAYEHHUs, HA HAXOXKACHHE ITyTH, CKOPOCTU U YCKOPEHHUS;

- yMeTb  ONEpUpOBAaTh  MOHATHAMHU:  JBIXKEHHE B
IPOCTPAaHCTBE, MOAOOHBIE (UIYpsl B  IPOCTPAHCTBE;
UCTIONB30BaTh OTHOLIEHHE IUIOLIAAEH MOBEPXHOCTEH U

00BeMOB MMOAOOHBIX (GUTYD TPH PEIICHUH 3a/a4;

- YMeTb BBIUHCIATH TIE€OMETPHYECKHE BENUYMHBI (JUINHA,
yToJI, IIomanb, 00beM, IIIOMaab TOBEPXHOCTH), UCHOINb3YS
u3y4eHHbIe (HOPMYIIBI U METOMBI

OK 4. OcymuiecTBIsTh
MOKCK U HCIIOJIb30BaHUE
nHbopManyy,
HEoOXOAUMON IS
a¢dexTuBHOrO
BBITIOJTHEHHUSI
MpodeCCHOHANIBHBIX 337134,
podeCCHOHAIBHOTO 1
JIMYHOCTHOTO Pa3BUTHS

B 00nacTi 3CTETHYECKOT0 BOCITUTAHHMS:

- ICTETHYECKOE OTHOLICHHE K MHPY, BKIIOYas
9CTETHKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTa, TpyJa W OOIICCTBEHHBIX
OTHOIICHHMIA;

- CIIOCOOHOCTH BOCTIPHUHUMATH Pa3JIMUHBIC BUJIBI
HCKYCCTBA, TPAJWLUH W TBOPYECTBO CBOCTO U
OPYTUX HApOIOB, OIIyIIATh 3MOLMOHATIEHOE
BO3/ICHCTBHE UCKYCCTBA;

- yOeXKICHHOCTh B 3HAYUMOCTH JJISl JINYHOCTH U
o0liecTBa  OTEYECTBEHHOTO W MHPOBOTO
HCKYCCTBA, 3THUYECKUX KYJIBTYPHBIX TPAIMIHA
U HapOJHOTO TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPOKECHHIO B Pa3HBIX

BUIAX HCKYCCTBA, CTPEMIICHHE IPOSBITH
KayecTBa TBOPYECKOM JIMIHOCTH;

OsnajeHue YHHUBEPCATBHBIMA
KOMMYHHKATHBHBIMH JISHCTBUSIMH:

a) oOIIeHHE:

- OCYIIECTBIATH KOMMYHHKAIIMH BO BCeX cepax
JKH3HH;

- pacmo3HaBaTh  HeBepOalbHBIE — CpEJCTBA
o0leHNs, TMOHUMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, pacro3HaBaTh TIPEeITOCBUIKHI
KOH(JIMKTHBIX CHUTYaIui " CMAT9aTh
KOH(JIMKTBI;

- pasBepHyTO M NOTWYHO M3NaraTb CBOK TOYKY

3PEeHNA C UCNOIb30BaHUEM A3bIKOBbIX CPEACTB

- YMETh ONEPHPOBATH IOHATUSIMU: CPEIHEE apU(PMETHIECKOE,
MeluaHa, HauOosbpllee M HauMEHbIIee 3HAa4YEHMS, pa3Max,
ICIEPCHs, CTaHAApTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
YMEHHE H3BJICKaTh, HHTEPIPETHPOBATH  HH(OPMAIHIO,
[PEACTaBICHHYI0 B Tabiuuax, Ha JuarpaMmax, rpagukxax,
OTPaXKaIOILlyl0 CBOMCTBAa pealbHBIX MPOLECCOB U SBICHUH;
NPeJCTaBIATh HMH(GOPMANUIO C IIOMOINbIO Tabmum M
JMarpaMM; MCCIeIOBaTh CTaTUCTHYECKHE [aHHBIE, B TOM
gpcle ¢ IpUMEHEHHeM TIpadH4ecKHX  METOIOB U
3JIEKTPOHHBIX CPEJICTB;

- YMeTb ONEpHPOBaTh IOHATHAMU: TOUKa, MpsAMas,
IJIOCKOCTB, MIPOCTPAHCTBO, JIByIpaHHBII yrou,
CKpEIINBAIOLINECS TpsIMBIE, napaulelIbHOCTh u
HEePINEeHAUKYIIPHOCT HPSIMBIX U IJIOCKOCTEH, YTol MExIy
MPSMBIMH, YTOJI MEXJIY MPSIMON U IJIOCKOCTBIO, YTOJI MEKAY

IUIOCKOCTSIMH, PacCTOSHME OT TOYKHM JO IUIOCKOCTH,
paccTossHHE  MEXAY INPSIMBIMH, pAacCTOSHHE  MEXIY
TIOCKOCTSIMH;

- yMeTh HCIIONB30BaTh IPH PEIICHNH 3a1ad H3ydeHHBIE
(dakThl M TEOpeMbl IUIAHUMETPHH; YMEHHE OLICHHBAaTh
pa3Mepsl 00BEKTOB OKPYKAFOIIEr0o MUpa

OK 5. Hcnonb3oBats u
HpOPMAIIHOHHO-
KOMMYHHKAI[OHHEIE
TEXHOJIOTHH B
npodecCHOHANBHOM
JIeSTEeNbHOCTH

B 061acTy IeHHOCTH HAYYHOTO MO3HAHHUS:
-c(hOpMHPOBAaHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAyKd U OOIIECTBEHHOH NPaKTHKH,
OCHOBAaHHOTO Ha Juanore KyJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeCTa B
HOJUKYIbTYPHOM MUPE;

- COBEpILICHCTBOBAHUE SI3BIKOBOI u
YUTATEIbCKOH  KYJIBTYyphl ~ Kak  CpeACTBa
B3aMMOJEHUCTBUA MEXAY TIOAbMH H MO3HAHHS
MHPA;

- OCO3HAHME IIEHHOCTH HAyYHOW NeSATENIbHOCTH,

TOTOBHOCTh ~ OCYIIECTBIIITH ~ NPOCKTHYIO MW
HCCIIeI0BATENbCKYIO JeSATENBHOCTD
WHAVBHUYaJIbHO U B TPYIITIE.

OBnajiecHHe  yHMBEPCAIBHBIMM  y4eOHBIMU

MO3HABATEIIBHBIMU IEHCTBHAMH:

B) paboTa ¢ MH(pOpMaLHeH:

- BJIaJIeTh HABBIKAMH IOJNYYCHHS HH(OpMALHN
U3 HCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBISITh MTOMCK, aHAJIM3, CHCTEMATH3ALUIO

- YMETh ONEPUPOBAThH IMOHATHSIMH: PallOHANbHAs (yHKIHS,
HoKa3aTenbHast GbyHKIM, CTEHeHHast ¢dyHKIWA,
norapupmMuIecKast (yHKIHS, TPUTOHOMETPUUECKHE
(dyHKuuH, obOpaTHble (QYHKIMH;, YMEHHE CTPOUTh rpaduku
U3y4eHHBIX (QYHKINH, UCTIONIb30BaTh IPAUKK MPU U3YUCHUI
IIPOIIECCOB M 3aBHCHUMOCTEH, TIpU PeIIeHNH 3a1ad U3 APYrux
y4eOHBIX IPEAMETOB U 3a/1a4 U3 PeaIbHOM XKH3HH; BBIPaXKaTh
(hopMynaMu 3aBHCHUMOCTH MEX/Ly BEINYHHAMY,

- yMeTb  ONIEpUpPOBaTh  HOHATHSIMHU: TOXIECTBO,
TOXIECTBEHHOE NPeoOpa3oBaHUE, YpaBHEHHE, HEPaBEHCTBO,
CHCTeMa ypPaBHEHHII M HEPAaBEHCTB, PABHOCHIBHOCTD
YpaBHEHHH, HEPaBEeHCTB W  CHUCTEM, palMOHAIbHEIE,
UppalMOHAIBHBIE, MIOKa3aTeNbHEIE, CTEIEHHBIE,
norapu)MHUIECKue, TPUTOHOMETPUYECKHE  YpaBHEHHS,
HEpaBEeHCTBA ¥ CHCTEMBI; YMETh peIIaTh ypaBHEHUS,

HEpPaBEHCTBA U CHUCTEMBbl C IOMOIIBIO PA3IMYHBIX NPUEMOB;
pemiaTh ypaBHEHHs, HEPaBEHCTBA H CUCTEMBI C ITAPAMETPOM;
MPUMEHATh YPAaBHEHUs, HEPABEHCTBA, MX CHUCTEMBbl IS
peleHuss MaTeMaTMYeCKUX 3a7ad M 3a1ad M3 pa3IduHbIX
o0nacTeil HAyKH U peanbHO KHU3HH;

- YMETh CBOOOJHO OINEPHPOBATh NOHATHSAMU: JBIDKCHHE,
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U UHTEpPIpeTanuo HHGOPMALMH  Pa3INYHBIX
BHJIOB M (DOPM TIpeICTaBICHNUS;

- cO3[aBaTh TEKCTHI B Pa3iMYHBIX (popmarax ¢
y4eTOM Ha3Ha4YCHUS WMH(OpMALUM ¥ LeIeBOH
ayJUTOpUH, BbIOMpas ONTHUMAIbHYIO (HopMy
[PE/CTABIICHHS U BU3yaIN3aluy;

- OLCHHMBAaTh JIOCTOBEPHOCTb, JIETMTUMHOCTh
MH(pOPMALIMK, €€ COOTBETCTBHE IIPABOBBIM M
MOpabHO-ITHUECKUM HOPMaM;

- HCHOJB30BaTh CPEACTBA MH()OPMALHOHHBIX U
KOMMYHHKAIMOHHBIX TEXHOJIOTHH B pELICHUN

KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpraHM3aLMOHHBIX  3aJa4 C  COOJIOZICHHEM
TpeOoBaHUi 3PrOHOMUKH, TEXHUKH

0€3011aCHOCTH, TUTHEHBI, pPecypcocOepexeHus,
IPaBOBBIX M  OTHYECKHX  HOPM,  HOpPM
UHGOPMALMOHHON 6E30MACHOCTH;

- BIIQJCTh HABBIKAMH PACIIO3HABAHUS M 3QLUTHI
uHbopMaLmu, HHPOPMALUOHHOIN Oe30ImacHOCTH
JIMYHOCTH

HapauIeNibHBIA TIEPEeHOC, CHMMETPHS Ha IUIOCKOCTH U B
HPOCTPAHCTBE,  MOBOPOT,  HpeoOpa3oBaHHE  MOAO00HS,
mofoOHble  (UTYpBI; yMETh pAacHO3HABaTh paBHBIC W
noJ00HbIE (UTYpPBI, B TOM YHCIE B INPHPOAE, HCKYCCTBE,
apXUTEKType;  yMEThb  HCIIOJIb30BaTh  I'€OMETPUUECKHE
OTHOLIEHHUS, HAXOAUTh T€OMETPUUCCKHE BEIMYMHEI (JUIHHA,
yroji, IUIOmagb, 00bEM) NpPH pPEIICHWH 3ajad M3 APYTHX
y4eOHBIX ITPEAMETOB U U3 PeaIbHON KU3HU

OK 7. Bpatb Ha cebst
OTBETCTBEHHOCTBH 3a paboTy
YJICHOB KOMaH/BL, 32
pe3yIbTaT BEIIOIHEHUS
3aJaHuN

- OCO3HaHHE OOYyYarOIIUMHUCS
TPaKJIaHCKON UAEHTUYHOCTH;

- IeJICHANpPABICHHOEC pPa3BUTHE BHYTPEHHEH
MO3WIMK  JINYHOCTH HA OCHOBE JIyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN HaponoB Poccuiickoit
deepaliid, HCTOPUYECKUX W HAIMOHAIBHO-
KYJbTYPHBIX TpaULHIA, dhopmupoBanue
CHUCTEMbl 3HAYMMBIX  IIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, AHTHKOPPYILIHOHHOTO
MHPOBO33pPEHUS, MPaBOCO3HAHUSI,
3KOJIOTHYECKON KYJIBTYpBI, CIIOCOOHOCTH
CTaBHTb LIEJTH U CTPOUTD JKH3HCHHBIE [UIAHBI;

B yacTu rpaJaHCKOTO BOCITUTAHUS:

- OCO3HAHHE CBOMX KOHCTHUTYILMOHHBIX MPaB U

poccuiickoit

00s13aHHOCTEH, yBaXXCHHE 3aKOHa u
MIPaBOIOPSIKA;

- TPHHSITHE TPAJUIHOHHBIX HAIMOHAIBHBIX,
00I1IEYETIOBEYECKHX TYMaHUCTHYECKHX u
JIEMOKPATUYECKHUX [IEHHOCTEH;

- TOTOBHOCTH MPOTHBOCTOSITH  HICOJOTHH
SKCTpEMHU3Ma, HalMOHAIU3Ma, KceHopoOuwu,
JUCKPUMHUHALIMN o COLMAJIbHBIM,
PEIUTHO3HBIM, PacoBbIM, HaIlMOHAJIbHBIM
[pU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JACSATEIbHOCTh
B HMHTEpecax  IPaXIAHCKOro  0OIIecTna,
y4acTBOBATh B caMOyTpaBICHUH B

0011e00pa3oBaTeNbHON OpPraHU3alUH U JIETCKO-
IOHOLIECKUX OpTaHU3aIMAX;

- yMEeHHE B3aHMOJEHCTBOBATh C COLMAIBHBIMU
HMHCTHTYTaMH B COOTBETCTBHH C MX (YHKIVSIMH
U Ha3HAYCHHEM;

- TOTOBHOCTh K TYMaHUTApHON M BOJIOHTEPCKOM
JIESITENBHOCTH;

HaTPHOTHYECKOTO BOCITHTAHHMS:

- copMHPOBAHHOCTH POCCUICKON IpaskIaHCKON
WJECHTUYHOCTH, TAaTPUOTU3MA, YBaKEHUS K
CBOEMY Hapody, YyBCTBAa OTBETCTBEHHOCTU
nepen PonuHoil, ropaocTu 3a cBO# Kpaii, cBOIO
Ponuny, cBOM S3BIK M KYNbTYpy, MpPOLUIOE H
HACTOsAIleé  MHOTOHAIIMOHANBHOIO  Hapoza
Poccuu;

- LIEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM
CHMBOJIAM, HCTOPHYECKOMY M IPHPOJHOMY
HACJeQHI0, MaMATHUKAM, TPaJuLUsIM HapoIOoB
Poccun, nocrtmwxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHONIOTUSIX U TPYZE;

- uueiHas yOeXIEHHOCTh, TOTOBHOCTH K
CITyKEHUIO u 3aIuTe OreuecTsa,
OTBETCTBEHHOCTS 3a €r0 CyA0Y;

OCBOCHHBIE OOYYaIONIMMHUCS MEXKIPEIMETHBIC
NOHATHSL M YHUBEpCaJbHbIC y4eOHBIC NEeHCTBHS

(perynsaTHBHBIE, TO3HABATENbHBIE,
KOMMYHHKATHBHEIE);

- CHOCOOHOCTh WX  HCIIOJb30BaHUS B
MO3HABATEJILHOW M COLMANBbHOW  MPAKTHKE,
TOTOBHOCTH K CaMOCTOSITEIIEHOMY

[UIAHHUPOBAHUIO ¥ OCYIIECTBICHUIO y4eOHOM

- YMETb OIIEPUPOBATH MOHATHAMU: MPAMOYI'OJIbHAsA CUCTEMA

KOOPAMHAT, KOOPJMHATBI TOYKHM, BEKTOP, KOOPAMHATHI
BEKTOpa, CKAJSIPHOE IIPON3BE/ICHHE, YIOJI MEXIy BEKTOPaMH,
CyMMa BEKTOpPOB, IIPOM3BEJCHHE BEKTOpPAa Ha YHCIIO;

HAaXOAUTh C IOMOIIBI0 HM3YYCHHBIX (OPMy] KOOPAMHATHI
CEepeANHBI OTPe3Ka, PACCTOSHUE MEXTY IBYMS TOUKAMH;
-yMeTh BBIOMpaTh MNOAXOIAIINA H3YyYEeHHBIH MeTON Il
pelIeHUs 3a/ia4n, Paclo3HaBaTh MaTeMaTHieckue (akTbl u
MaTEeMaTHYECKHE MOJCIM B HPUPOAHBIX M OOIIECTBEHHBIX
SIBJIEHUSIX, B HCKYCCTBE; yMEHHE NPHBOIUTH IPUMEPHI
MaTEMAaTHYECKUX  OTKPBITUH  POCCHHCKOM M MHPOBOM
MaTEeMaTHYECKOW HayKH.

- YMeThb OIIEPHPOBATH IOHATHSAMH: CIIyJalHBIH OIBIT H
cilyqailHOE COOBITHE, BEPOSTHOCTH CIYYalHOTrO COOBITHS;
YMETb  BBIYUCIIATH  BEPOSTHOCTH C  HCIHOJIb30BaHHEM
rpadUUecKiX METOIOB; NPUMEHATh (POPMYINBI CIOKEHUS H
YMHOXEHHSI BEpOSTHOCTEH, KOMOMHATOpHbIE (aKThl MU
(dopMynBl NIPU  PELICHUM 3aad; OLCHUBATH BEPOSTHOCTH
pEaNBHBIX ~ COOBITHI;  3HAKOMCTBO  CO  CIIyYalHBIMH
BEJIMYMHAMU;, YMEHHE IPUBOJUTH IIPUMEPHI MHPOSBICHUS
3aKOHA OONBLIMX 4YUCET B HPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX




JICSATEIbHOCTH, OpraHU3aluH y4eOHOro
COTPY/HUYECTBA c TIeAarOrM4e€CKUMH
pabOTHHKAMU M CBEPCTHHKAMH, K yJacTHIO B
MOCTPOSHUH UHIMBUIYaTIbHON 00pa30oBaTeIbHON
TPaeKTOpHH;

- oBnageHune HaBbIKamu yuebHo-
nccnepoBaTeNbCKOM, NPOEKTHOM U COLMaNbHOM
[eaTenbHOCTH

OK 8. CamocrosrensHO
oIpeneNATh 3a1a4un
MpoQeCCHOHANBHOTO U
JTIAYHOCTHOTO Pa3BUTHS,
3aHUMATHCS
camMo00pa3oBaHUeM,
OCO3HAHHO IIAHUPOBATh
MOBBIILICHHE KBATH()UKALMI

B obnactu JTyXOBHO-HPABCTBEHHOI'O
BOCTIUTAHUSL:

-- c(hOpMHUPOBAHHOCTH HPaBCTBEHHOT'O
CO3HAHMS, ITHYECKOr0 NOBECHHUS;

- CHOCOOHOCTb  OLEHMBATh CUTyalUI0 U
IpUHUMATh OCO3HaHHbIE peLienus,
OPHUEHTHPYSCb Ha  MOpPalbHO-HPABCTBEHHbIE

HOPMBI U [IEHHOCTH;
- OCO3HaHWE JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOHYMBOro OyayLIero;

- OTBETCTBEHHOE  OTHOIIEHHE K  CBOUM
poauTtensM u (WIM) IPYTHM 4YiIE€HaM CEMbH,
CO3JaHUI0 CEMbM Ha OCHOBE OCO3HAHHOTO
NPUHATUS LEHHOCTEH CeMEeHHOW IKHU3HM B
COOTBETCTBHH C TPaJULUSIMHU HapoaoB Poccun;
OBnazieHue YHHBEPCAIBHBIMH PETYIIATHBHBIMU
JIEUCTBUSIMU:

a) caMOOpraHU3alHs:

- CaMOCTOSITEIBHO OCYIIECTBILSITh
[O3HABATEIbHYIO  JEATEIbHOCTb,  BBISABILITH
npoOyieMbl,  CTaBUTh ¥ (HOpMYyJIHpOBATH
cOOCTBEHHBIE 33/laud B 00pa3oBaTeIbHOU

JICSITEIIbHOCTH U )KH3HCHHBIX CUTYaIHsX;
- CaMOCTOSITENIbHO COCTABIIATH IUIAH DeIIeHHs
poOJIeMbl € Y4ETOM HMEIOLIUXCS PECyPCOB,
COOCTBEHHBIX BOBMOXXHOCTEH U MPEIOYTEHUH;

- 1aBaTh OLCHKY HOBBIM CHTYAILIHsIM;
C11I0co0CTBOBATH (POPMUPOBAHUIO U MPOSIBICHHIO
LIMPOKOH 3PYAMIMU B pa3HbIX 00JaCTAX 3HAHUM,
IIOCTOSTHHO IIOBBIIIATH CBOH 00pa30BaTeNbHBIA U
KYJIBTYPHBIIl YyPOBEHB;

0) CAMOKOHTPOJIb:

UCIIONB30BaTh IPHEMBI Pe(IEKCHU U OLIEHKU
CHTYalll{, BBIOOpa BEPHOTO PEIICHYS;

- YMeTb OLCHMBAaTh PHCKH H CBOECBPEMEHHO
TIPUHUMATH PEIIeHNS 110 X CHIDKEHHIO;

B) 9MOLMOHAIBHBII HHTEIUICKT,
HpeAmoaraonuii chopMHUPOBAHHOCTb:
BHYTpEHHE! MOTHBALUH, BKITIOYATOIIeH
CTpEeMJIEHHE K JOCTIDKCHHIO LENH ¥ YCIIeXYy,
ONTHMH3M, HMHULIHATHBHOCTS, yMeHue
IIefiCTBOBATh, HCXOJS H3 CBOMX BO3MOXKHOCTEIH;

- OMIATWW, BKIIOYaiomeil  CHocoOHOCTH
MOHHMATh SMOLMOHAIBHOE COCTOSHHE IPYTHX,
YUHUTHIBATH ero pu OCYIIIECTBICHAN
KOMMYHHKAI[HH, CIIOCOOHOCTh K COYYBCTBHIO H
CONEePEKMBaHHUIO;

- CONMAJBHBIX  HAaBBIKOB,  BKIIIOYAIOIINX
CIIOCOOHOCTh  BBICTpaWBaTh  OTHOLIGHHS  C
JIPYTMMH  JIIOJBMH, 3a00THTHCS, IIPOSIBIATH
HMHTEpEC U pa3perarh KOH(INKTEI

- yMeTb  ONEpUpOBaTh  MOHATHAMU:  PALUOHAIIbHBIE,
UppaliOHaNIbHBIE, HOKa3aTeNbHEIE, CTEIEHHBIE,
norapu(MHUUECKHe, TPUTOHOMETPHUYECKHE YpaBHEHHS U

HEPaBEHCTBA, UX CUCTEMBI;
- yMeTb OIEPHPOBATh MOHSITHAMHI: MHOIOIPAaHHHK, CEYCHHE
MHOTOTpaHHHKa, Ky0, HMapasulelenuIe], Ipu3Ma, MupaMua,
¢durypa ¥ HOBEPXHOCTb BpALICHHs, LHIMHADP, KOHYC, LIap,
cdepa, cedeHust (GUryphl BPAILCHHS, IIOCKOCTh, KAaCAIOLIAsICs
cdeppl, [MIMHIpPA, KOHYyCa, IUIOMAAb  MOBEPXHOCTH
HHMpPaMUBI, NPU3MbI, KOHYCa, LMIMHApPA, ILIONAAb chepsl,
00beM Ky0a, IpsIMOYTOJIbHOTO TapasulesenuIesia, MMpaMu/Ibl,
IOpPHU3MBI, LFIMHApPA, KOHyCa, IIapa, yMEHHEe H300paxarh
MHOTOTPAaHHUKH W HOBEPXHOCTH BPAILIEHUS, UX CEUCHHS OT
pYKH, C TOMOLIBIO  YEPTEKHBIX HHCTPYMEHTOB U
JJIEKTPOHHBIX CPEICTB; YMETh PAClO3HABATh CHMMETPUIO B
HPOCTPAHCTBE; yMeTb pacro3HaBaTh HPaBHIIbHBIC
MHOTOrPaHHUKH;

- yMETh ONEPUPOBATH HMOHSTHAME: HPSIMOYrOJbHAs CHCTEMa
KOOpAMHAT, KOOPJMHATBI TOYKHM, BEKTOP, KOOPAMHATHI
BEKTOpa, CKaJIPHOE IIPOU3BE/ICHHE, IOl MEXIy BEKTOPaMHU,
CyMMa BEKTOPOB, IIPOM3BEICHHE BEKTOpa Ha YHCIIO;
HAaXOAUTh C IOMOIIBI0 HM3YYCHHBIX (OPMy] KOOPAMHATHI
CepeMHbI 0TPE3Ka, PACCTOSHUE MEXITY JIBYMS TOYKAMU

OK 9. OpuenTtupoBatscs B
YCIOBHSX YaCTOM CMEHBI
TEXHOJIOTHH B
npodecCHOHANBHOM
JIeATEeNbHOCTH

TOTOBHOCTH K caMOpa3BUTHIO,
CaMOCTOSITENbHOCTH M CAMOOIIPEAEIIEHHIO;
-OBJIa/IeHNE HaBBIKAaMU y4e6HO-
HCCIIeI0BATEIbCKOM, MPOEKTHON U COIMAIbHOM
NIESITENbHOCTH;

OBnanenue YHUBEpCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSMU:

0) coBMeCTHas IeATEIbHOCTb:

- TOHUMAaTh M MCHOJIB30BATh IPEUMYIIECTBA
KOMaH/IHOM ¥ MHIUBHYalIbHOW paboThI;

- MPUHUMATh LIETH COBMECTHOH NeITeTbHOCTH,
OpPraHM30BbIBATh M KOOPAMHHUPOBAThH JEHCTBHS
10 €€ JOCTHKEHHIO: COCTABJIATH IUIAH JIEHCTBUI,
pacupesiensiTb  poiIM € Y4€TOM  MHEHUit
YYaCTHHKOB o0cyXnaTb pe3yJIbTaThl
COBMECTHOH paboTHI;

- KOODJHMHHPOBaTh M BBIIOJHATH pPabOTy B

- yMeThb OIEPHPOBATh MOHATHUSMH: CIy4aHHBIH OIBIT U
cily4ailHOE COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS;
YMEThb  BBIUHCJIATH  BEPOSTHOCTE C  HCIOJNB30BaHUEM
rpa4ecKUX METOIOB; IPUMEHITh (OPMYJIBI CIOXKEHUS U
YMHOXEHHSI BEpOSTHOCTEH, KOMOHMHATOpHbIE (aKThl H
(opMyNIBI TIpH pEIICHWH 3a]a4; OLCHHBATH BEPOSITHOCTH
pea’bHBIX  COOBITHH;  3HAKOMCTBO  CO  CIIy4alHBIMH
BeIMYMHAMH; yMEHHE IPUBOAUTH IPHMEPHl IPOSBICHHS
3aKOHa OOJBIIMX YHCEN B IPHPOIOHBIX M OOIIECTBEHHBIX
SIBTICHUSIX;

- yMeTb CBOOOIHO ONEpPHPOBATh HOHATHSIMHU: CTEHEHb C
LeJIBIM TTOKa3aTeneM, KOpeHb HaTypajIbHOH CTEIeHH, CTENeHb
C palOHAIBHBIM MOKa3aTeNleM, CTEIeHb C JeHCTBHTEIbHBIM
(BeLIECTBEHHBIM) I[OKa3aTeneM, Jiorapudm 4Yucna, CHHYC,
KOCHHYC U TAHTCHC NPOM3BOJIBLHOIO YHCIIA;

- yYMeTb CBOOOJHO ONEPUPOBATH IOHITHIMH:
¢ynkuyn, oOpaTtHas  QyHKIMS,

rpadux
KOMITO3UIMs  (YHKIM,
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yCnoBUAX peanbHOro, BUPTYaJIbHOI'O
KOM6HHI/Ip0BaHHOFO B3aHMOﬂeﬁCTBHﬂ;

TBOPYECTBO u
MHUIUATHBHBIM.

BOOOpaxKeHHe,

JIEUCTBUSIMU:
T) IpUHATHE ce0s U APYTUX Jrofeil:

JII0JIeH Ha OIIMOKH;

TIO3UIUH APYTOTO Y€JI0BEKaA

u

- OCYIIECTBIISATh IIO3UTHBHOE CTPATErHYCCKOE
[OBEJICHHE B PA3JIMYHBIX CUTYALHsIX, IPOSABISATH
OBITh

OBnazieHue yHHMBEpPCAIbHBIMU PETYJISTUBHBIMU
- NIPUHMMATh MOTHUBBI M apryMEHTHl IPYTHX
Jojiell IpH aHaIM3e Pe3ysbTaTOB AEATEIbHOCTH;

- TNpU3HAaBaThb CBOE IPaBO W IPaBO JAPYTUX

- pa3BUBaTh CIOCOOHOCTb IIOHHMAaTh MHpP C

JMHeHHas (YHKIUsA, KBaApaTH4Has (QYHKIUs, CTCHCHHAas
(GyHKIMS C  LENBIM II0KAa3aTelieM, TPUTOHOMETPUUYECKHE
¢yHknum, oOpaTHbIE  TPUTOHOMETpUYECKHE  (DyHKIUH,
NoKa3aTenbHas M Jlorapudmuueckas (QyHKIMH; yMeTb
cTpouth rpaduku (QYHKUMI, BBIIONHATH MPeoOpa3OBaHHs
rpaduKoB (yHKIHH;

- YMeThb HCHONBb30BaTh Tpaduku (GYHKIMHA s H3ydeHUs
HPOLIECCOB M 3aBUCHMOCTEH HPHU PELICHUH 3a1ad U3 APYTHX
y4eOHBIX HPEAMETOB M W3 PEAIbHON JKM3HH, BBIPAXKaTh
(hopMynaMu 3aBHCHMOCTH MEXJLy BEINYHHAMY;

- CBOOOZHO OINEPHUPOBATh MOHATHSAMH: YETHOCTb (YHKIMH,
HNEePHOANYHOCTh  (DYHKI[MH, OrPAaHMYCHHOCTH  (YHKLHH,
MOHOTOHHOCTb (DYHKIMH, 3KCTPEMyM (yHKIIMHU, HaHOOJIbIICe
U HauMEHbIllee 3Ha4YeHUs (PYHKIMH HA IPOMEXYTKE; YMETh
HPOBOJMTH UCCIEAOBAHNE (YHKIHH;

- YMETh HCIOJIb30BaTh CBOMCTBA W Tpapuku QYHKUMHA AJIs
pelICHNs ypaBHEHUH, HEPABEHCTB M 3aJa4 C IapaMeTpamy;
n300paxkaTh Ha KOOPIAWHATHON IUIOCKOCTH MHOXECTBA
peLIeHNUH YpaBHEHUH, HEPABEHCTB M UX CUCTEM

1K 1.1 KonTpompoBats 1
COOTIONaTh OCHOBHEIE

TmoKa3aTeiin pa3pa60TKM MeCTOpO)KI[CHI/[ﬁ

Vmerb KOHTPOJIMPOBATh U CO6HIOI[8.TI) OCHOBHBIC

C

3Hathb METOAbI KOHTPOJISA 1 CO6HIOI[8.TI) OCHOBHBIC ITOKa3aTCIn
pa3p8.60TKPI Memopom}:{eﬂnﬁ C IIOMOMIBIO MATEMATHYCCKUX

MOKa3aTesn pa3paboTKH [OMOILIbI0 ~ MAaTeMAaTHYeCKHMX  METOZOB U | METOJOB U IOHSITHH.

MECTOPOXKJICHUH. TIOHSATHI.

TIK 1.2. KonTposnupoBath 1 [YMETh KOHTPOJIHMPOBaTh M IOJICP)KUBAThH 3HaTh METOIBI KOHTPOJS ¥ TONACPKKH ONTUMAJbHBIX
NoACPKUBATH ONTUMalbHBIE  PEKUMBI  pa3pabOTKH | IPEKMMOB  pa3pabOTKM M OKCIUIyaTallMd CKBAXHH Ha
ONTUMAJIbHBIC PEXKMMBbI PKCILTyaTaluu CKBAKUH OCHOBAaHUM (OCHOBaHWM MaTEMAaTHYECKUX METOJIOB U 3aKOHOB.

pa3paboTKH U
9KCIUTyaTalMi CKBOKUH.

MaTeMaTHYECKUX METOJIOB U MOZIEIICH.

TIK 2.1. BeimonusaTs 'YMeTb BBIITOJIHATH OCHOBHBIE 3HAaTh METOIBl W QJITOPHUTMBI BBIIOJIHCHUS OCHOBHBIC
OCHOBHbIE [TEXHOJIOTMYECKUE  pacyeTbl 1O  BbIOOPY [TEXHOJIOTHYECKUX PACUETOB [0 BHIOOPY HA3eMHOIO U
TEXHOJOTMYECKHUE PACHCTI  |Ha3eMHOr0 U CKBaKMHHOTO 000PYI0OBaHUSL. CKB)XKMHHOTO ~ O0OpYIOBaHMS  C  HCIIOJb30BAHUEM
110 BBIGOPY HA3EMHOTO U MaTeMaTHYECKUX METOJIOB.

CKB2)XUHHOT'O

000py10BaHMSL.

K 2.5. OpopmisiTe IYMeTe  opOpMIIITE  TEXHOJOTHYECKYID U 3HaTe  cTaHmApTHl, pemIaMeHT W OllepaliOHHbBIC
TEXHOJOrH4CCKYI0 U [TCXHUYECKYIO JOKYMCHTAIHIO no pouenypsl 1m0 OQOPMIIEHHIO — TEXHOJOTMYECKOH U
TEXHUUYECKYIO PKCIUTyaTalyy. [TeXHUYECKON JIOKyMEHTaluu 1o JKCIUTyaTalluu
JAOKyMEHTAIMIO 110 He(hTera3onpoMBICIOBOTO 000PYJOBAHHS

JKCIUTyaTalluu

HedTera3onpoMbICIIOBOrO

000pyIOBaHMSL.

TIK 3.1. OcymecTBisTh 'YMeTh OCYLIECTBIATh TEKyIee Hu 3HaTh MeETOAbl 1O  OCYLIECTBJICHHIO TEKYIIEro U
TEKYIIEE U MEPCIIEKTHBHOE  [IEPCIIEKTUBHOE IUIAHUPOBAHUE u nepcrnekTHBHOTO IUIAHUPOBAaHU U opraHusanuu

[UTAHUPOBAHKE U
OpraHU3aIHI0
[IPOM3BO/ICTBEHHBIX paboT
Ha HETSHBIX U ra30BbIX
MECTOPOXKICHHUSIX.

OpraHH3alyIo MPOU3BOACTBEHHBIX PabOT Ha
HE(TSHBIX ¥ Ta30BBIX MECTOPOXKICHHUSX.

[IPOU3BOJICTBEHHBIX PAabOT Ha HE(PTSIHBIX MU Ta30BBIX
MECTOPOJKICHUSX.

1K 3.3. KonTponuposatb
BBITIOJIHEHUE
MIPOU3BOICTBEHHBIX PadOT
110 100BI9e He(TH | rasa,
cOopy ¥ TPAaHCHIOPTY
CKB)KHHHO# IPOAYKIINH.

'YMeThb KOHTPOJINPOBATH BBITIOJTHEHHUE
IPOM3BOICTBEHHBIX PaboT 1Mo 106bIue HedTH
i rasa, cOOpy M TpPaHCIOPTY CKBa)KHHHOM
TP Oy K LI H.

3HaTe  cTaHmApTHl, penIaMeHT W OllepalOHHBIC
[porienypbl  NMpM KOHTPOIMPOBAHUM  BBIMOJHEHHUS
TPOM3BOJICTBEHHBIX PA0OT MO 100bIue HEdGTH U ra3a, coopy
1 TPAHCTIOPTY CKBa)KMHHOM MPOTYKITHH.
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2. CTPYKTYPA Y COJEP)KAHUE OBIIIEOBPA30OBATEJIBHOM

JUCHUIIIMHBI
2.1. O0beM JUCHUIIMHBI U BU/IbI y4eOHOH padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O061beM 00pa3oBaTeIbHONH MPOrpaMMBbI TUCHUTIIHHBI 284
1. OcHoBHOE coepKaHue 222
TEOPETHUECKOE 00yUeHne 134
MPAKTUYECKUE 3aHATHUSA 88
2. [TpodeccuoHATIBLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoiepKaAHUe 46
MPUKJIATHOTO MOJYJIAA)

MPaKTUYECKUE 3aHATUSA 46
3. IIpomeskyTouHas arrecTanus (IK3amMeH) 8
Koncynpranumn 8
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2.2. TemaTn4ecKHuii MJIaH U CO/iePKAHME TN CHUIITHHBI

HauMesoBanue pasie/ion i Tem Copaep:xanne yue6HOro MmaTepuaJja (0CHOBHOE H np0q)eccugﬂa.m,ﬂo-opueunlposaHHoe), 1a60paTopHbIE H O6BeM 4acoB ®opmupyembie
NpaKTHYecKHe 3aHATHSI, IPHKJIATHON MOAYJIb (IPH HAJTHYHHA) KOMIIeTeHIHH
I CEMECTP
1 | 2 3 4
OcHoBHOE coiep:kaHHe
Pazpnes 1. IlloBTopenne Kypca MaTeMaTHKH OCHOBHOI IIKOJIbI
Tema 1.1 ConeprxaHue yueOHOro Marepuasia 2
Lems w 3agaum  MateMaTuKW Tpu | [IpakTUdecKoe 3aHATHE
OCBOEHHM CHEIHAILHOCTU ba3oBble 3HaHUS M yMEHHUsI [I0 MATEMATHKE B IPO()ECCHOHATIBHOM U B IIOBCEHEBHOM JICATEIBHOCTH.
Tema 1.2 Coneprxanue yueOHOro Marepuasia 2
UYucna u BbluucieHus. Bripaxkenns u | IlpakTuueckoe 3aHATHE
peobpa3oBaHus JleficTBHS HaJl TIOJOXKHUTENBHBIME U OTPULATENILHBIMH YHCIIaMH, OOBIKHOBEHHBIMH M JECATHYHBIMU Jpo0Osmu. [leiicTBus co
CTeneHsAMHU, (OpPMyJIbl COKPAIIEHHOI'O YMHOXKEHHUSL.
Tema 1.3. Coneprxkanue yueOHOTo MaTepraa 2 OK 2-OK 5,
T'eomeTrpus Ha MIIOCKOCTH IIpaktrueckoe 3aHsTHe Bupl miockux Gpuryp v ux miomaib OK 7-OK 9
Tema 1.4 ConeprxaHue yueOHOTro Matepuaia 2
ITporieHTHBIE BEIMHUCICHHS IIpaxkTuueckoe 3aHsATHE
IIpocThie MpoLEHTHI, pa3Hble cIOCO0b! MX BbluUcIeHHs. CII0KHBIE IPOLIEHTHI
Tema 1.5 ConeprkaHue yueOHOro Matepraia 2
VYpaBHeHUs H HEpaBEHCTBA IpakTnueckoe 3aHsATHE
Jluneiinble, KBaIpaTHbIE, NPOOHO-IMHEIHbIC YpaBHEHHS H HEPaBEHCTBA
Tema 1.6 CoJeprkaHne yueOHOTro Matepraia 2
CucreMsl ypaBHEHHI U HEPaBEHCTB IIpaxkTuueckoe 3aHsATHE
Crnoco0b! pemeHns CHCTeM JIMHEHHBIX ypaBHeHHil. CHCTeMBbI HelIMHEHHBIX ypaBHeHHH. CHCTEMbI HEepaBEeHCTB
Paspea 2 IIpsiMble H IJIOCKOCTH B IPOCTPAHCTBE
Tema 2.1. Coneprxanue yueOHOTo MaTepraia 2
OcHoBHBIE ~ TIOHATHS ~ cTepeoMeTpud. | Ilpexmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKA, MpPsIMas, IUIOCKOCTb, HPOCTPAaHCTBO). OCHOBHBIE aKCHOMBI
PacrnonoxxeHue NpsIMBIX U IIOCKOCTeH crepeometpun. Ilepecekaromuecs, napaiieabHble U CKPEIMBAIOIINECs HpsiMble. [IpH3HAK M CBOWCTBO CKPELIMBAIOIIMXCS
npsMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (GUTYD
Tema 2.2. ConeprxkaHue yueOHOTo MaTepraia 2
[MapamnensHocTs NpsMBIX, TpsMod u | IlapamtensHsle npsmas u miockocts. Onpenenenue. Ipusnak. CBoiictBa (¢ Joka3aTenbcTBOM). ITapauienbHbIC IIIOCKOCTH.
IUIOCKOCTH, TJIOCKOCTEH Omnpenenenne. Ilpusnak. CBoiictBa (¢ IOKa3aTenbCTBOM). TeTpasap W ero sneMeHTHI. [lapaienenunesn U ero 3JIeMEHTHI.
CBoiicTBa IPOTHUBOIIOJIOKHBIX TPaHel M AuaroHajel napawienenunena. IlocrpoeHue cedeHuu.
Tema 2.3. IlepneH JUKyIIPHOCTh Copniepxanne ydeOHOro MaTepraia 2
IPSIMBIX, IPSIMON U IIOCKOCTH, TepnenankynspHele npsmeie. [TapasiensHbie OpsiMble, MEPHCHIUKYISPHbIE K INIOCKOCTH. IIpH3HAK MepHeHUKYISIPHOCTH OK 2-OK'5,
TI0CKOCTEH npssMoi M mrockoctH. JlokasarenbcTBo. IlepmeHmukymsip W HawioHHas. IlepneHauKymsipHbIe IUIOCKOocTH. [Ipm3Hax OK 7-OK'9
TIEPIEHMKYIIIPHOCTH TIIIOCKOCTeH. JlokazaTenbCTBo.
Paccrosinust B mpocTpaHcTBe
Tema 2.4. Conepxanue yueOHOro MaTepuana 2
Teopema o Tpex HepHEHAUKYISIPAX Teopema o Tpex HEePHEHANUKYIIPaX. YTOI MEKY HPSIMOH U IUIOCKOCTBIO. YTOJ MEX/LY IIOCKOCTIMHU
Tema 2.5. ConeprxkaHue yueOHOTO MaTepHraia 2
IMapannensbHble,  MEPNEHANKYIAPHBIE, | AKCHOMBI CTepeOMETpUH. [lepeHMKyIsSPHOCTD NPSIMON M IUIOCKOCTH, Mapa/uIeIbHOCTD JBYX HPSIMBIX, TIEPIICHANKYIPHBIX
CKpeLIMBAIOIIIECs PSIMbIe IUIOCKOCTH, NEPIEHANKYISIPHOCTD IUTOCKOCTEN
Tema 2.6. IIpakTHueckoe 3aHsTHE 2
Pemrenne 3anau. [Ipsmbie ¥ IIIOCKOCTH B [ PacrionoskeHme MPAMbIX M IUIOCKOCTEH B MPOCTPAHCTBE. [1epleH MKy IPHOCT H NapaliedbHOCTh MPAMbBIX H ILIOCKOCTEH.
MIPOCTPAHCTBC CKpeluBaomuecs npsaMbie
Pazpnes 3. KoopanHaThl 4 BEKTOPbI OK 2-OK 5,
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Tema 3.1 ConeprxaHue yueOHOTro MaTepuana 2 OK 7-OK 9
HAexaprosst KOOpAMHATLI B I JlekapToBBI KOOpAMHATHI B TPOCTpaHCTBE. IIpocTefiliMe 3amauM B KOOPAMHATAX. PaccTosHHME MeXIy ABYMs TOUKAMH,
pOCTpaHCTBE.  PaccrosiHue — MEKIy KOOPJIHHATHI CEPEIHHBI OTPE3RA
nByMst ToukaMu. KoopanHats! cepeiuHbI
oTpe3ka
Tema 3.2 ConeprxkaHue yueOHOTO MaTepHraia 2
BekTopsi B npocTpancTBe. Yron Mexiay Bexrops! B mpoctpascTBe. CllOKEHHE U BBIMUTAHME BEKTOPOB. YMHOXXECHHE BEKTOpa Ha 4ncio. KoMIuiaHapHbIE BEKTOPBI.
Bexropami. CKajpHOE NPOH3BEACHHE CkansgpHoe MpOM3BEIECHHE BEKTOPOB. PasiokeHue BEKTOpa IO TPeM HEKOMILIAHAPHBIM BEKTOpaM. KoopaumHaTel BekTOpa,
BEKTOpOB CKaJSIPHOE TIPOU3BECHHE BEKTOPOB B KOOPAMHATAX, YTOJ MEXAY BEKTOPAMH, YTOJI MEXIY HPSIMOH M IIOCKOCTBIO, yrojl
MEK/1Y IUIOCKOCTSIMH. Y paBHEHHE IIIOCKOCTH.
Tema 3.3 IIpakTHueckoe 3aHsTHE 2
Pemernne  samat.  KoopamHaTel M |"reiantopn KoopAWHATEL B NPOCTpaHCTBE. BEKTOEL B MPOCTpaHCTBE. CIIOKCHHE W BHIMHTAHHE BEKTOPOB. YMHOKCHHE
BEKTOPBI BekTopa Ha uucio. KomiutaHapHeie BekTopbl. CKamsipHOE NPOM3BEACHHE BEKTOPOB. PasioeHHE BEKTOpa IO TpeM
HEKOMIUIaHapHbIM BekTopaM. Ilpocteiimne 3amaum B koopauHatax. KoopauHaThl BEKTOpA, PacCTOSHUE MEXKIY TOUKAMH,
KOOPAMHATBI CEPEAUHBI OTPE3Ka, CKAIIPHOE IPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YTOJ MEXK/Y BEKTOPAMH, yrojl MEeXIy
IPSIMOM U INIOCKOCTBIO, YTOJI MEXK/LY INIOCKOCTSIMH
Pazaen 4. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue GyHKuMn
Tema 4.1 ConeprxaHue yueOHOro MaTepuaia
TpuronomeTpuieckue L e — Mepa yria. IIoBopoT TOuKH BOKPYT Hauana KoopauHat. OnpeeleHie CHHYCa, KOCHHYCA, TAHIEHCA ¥ KOTAHTEHCa.
TIPOU3BONBLHOTO YIIa, HHCNA. Paguantas | g,y CHHyCa, KOCHHYCa, TAHI'CHCa M KOTAHICHCa 10 YETBEPTSIM. 3aBHCHMOCTh MEK/Y CHHYCOM, KOCHHYCOM, TAHT€HCOM M 2
v rpafychas mepa yria KOTaHT€HCOM OJHOTO H TOTO e yIyla
Tema 4.2 ConeprxkaHue yueOHOTO MaTepraa
OcrogHbIe TPUTOHOMETPUIECKHE | TpyronomeTpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHIGHC M KOTAHTEHC YIJIOB 0, i - ot. POPMYJIBI IPHBEICHHST
TOKIECTBA. 2
DopMyJIbl IPUBECHHUS
Tema 4.3 ConeprxaHue yueOHOro MaTepuaia
CuHyc, KOCHHYC, TaHIEHC CYMMbl M CyMMa M pasHOCTb cuHycoB. CyMMa M pasHOCTh KOCHHYcOB. CHHYC M KOCHHYC JBOHHOTO yria. ®OpMyIbl MOJOBHHHOIO
PasHOCTH IBYX yIIIOB . yria. [Ipeobpa3oBaHusi CyMMBI TPHTOHOMETPHYECKMX (YHKLHMHA B IPOM3BEICHHE W IPOM3BEICHUS B CyMMy. BeipaxkeHue
Cunyc ¥ KocHHYC JBOHHOTO yIyia. TPHUTOHOMETPHYECKHX  (YHKIMH  4epe3  TaHIeHC  IIOJOBHHHOTO  aprymeHra. [IpeoOpasoBaHus — mpocTeHImx 2
DOpMYIIEI MOJIOBHHHOTO yria TPUTOHOMETPHYECKUX BBIPAKEHHIL
Tema 4.4 Coxnepxanne yaeOHOrO MaTepHaa
;lzlY‘;KHHH’ X cpoiictBa.  Cnocobbl "G5 ey OTIpesieNIeHNss W MHOMKECTBO 3HadeHWH ¢(yHKumid. UETHOCTH, HEUETHOCTH, MEepHOIMIHOCTE (yHKIMHA. CrocoOs ) OK 2-OK 5
nanus PyHKUMH 3amanus QyHKIui OK 7-OK 9
Tema 4.5 Coxnepxanne yaeOHOro MaTepHaa
TPHIOHOMeTp"quK"e byrkwm, - 1X CoE OIpE/eTICHUsT 1 MHOXXECTBO 3HAYCHHIl TPUTOHOMETpUYeCKnX (yHKImil. YETHOCTh, HEYETHOCTH, MEPHOANYHOCTD
CBO¥ICTBA U rpaduKi TpUroHOMeTpHuecKuX dhyHkimii. CBoiicTBa U rpad UKy GYHKIMI Y = COS X, Y = Sin X, y = tg X, y = ctg X. 2
Tema 4.6 Coneprxanue yueOHOTro MaTepuaia
Ipeobpa3zoBanue rpadukoB | Cxkatue u pacTshKeHHe rpaUKOB TPUTOHOMETPHIECKHX (DYHKIIMIA.
TPUTOHOMETPUYECKUX (DYHKIIHIA IIpeobpazoBanre rpaKOB TPHTOHOMETPHIECKHUX (PYHKIIHI 2
Tema 4.7 Conepxanne yaeOHOro MaTepHaia
Oo6paTHBIE TPUTOHOMETPHUYECKUE | OOpaTHble TpUroHoMeTpudeckue GpyHkuun. Mx cBoiictBa u rpadguku
DyHKIMH 2
Tema 4.8 TpuroHomerpuueckue Conepxanue yaeOHOro MaTepHaa
YpaBHEHHsI U HEpaBEHCTBA YpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a. PeleHue TPUrOHOMETPUYECKUX ypaBHEHUI
OCHOBHBIX THIIOB: IPOCTEHININE TPUTOHOMETPHIECKUE yPaBHEHHUS, CBO/SIIIECS K KBaAPATHBIM, PEIIacMble Pa3I0oKCHHEM Ha
MHOKHTEIH, OJJHOPO/IHBIE. 2
IIpocreiinie TPUrOHOMETPUUYCCKHE HEPABEHCTBA
Tema 4.9 Conepxanne yaeOHOro MaTepHaa
Cucremsl TPHUTOHOMETPHYECKUX | CHCTEMBI IPOCTEHIINX TPUTOHOMETPUYECKHUX YPaBHEHHI 2
YpaBHCHHIL
Tema 4.10 IIpakTHueckoe 3aHsATHE 10
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Pemmenue 3a7a4. ocHOBBbI | IIpeobGpa3oBaHKe TPUTOHOMETPHYECKUX BbIpaXKEHHH. PellleHre TPUroHOMETPHYECKHX yPaBHEHUH U HEPABCHCTB B TOM YHCIIE
TPUTOHOMETPHU. TPUTOHOMETPUYECKHE | C MCIOJIb30BAHUEM CBOWUCTB (DYHKIIHIL.
dyHKIMH

Pa3znen 5. KomnekcHble ynciia

Tema 5.1
KowmrmnekcHbie yncia

ConeprkaHue yueOHOT0 MaTepuaia

Ilonsarue xommekcHoro yucia. ConpsbkeHHble KOMILUIEKCHBIE YHCNA, MOIYNIb M apryMeHT KOMILUIeKCHoro uucia. ®opma

3aMKMCH KOMIUIEKCHOTO 4Hcia (IeoMeTpuueckasi, TPUrOHOMETpuuecKkas, anredpamdeckas). Apudmerndeckue OeHCTBHSA ¢ 2
KOMILIEKCHBIMH YHCIIAMH
Tema 5.2 IIpakTHyeckoe 3aHsATHE 4
ITpyMeHeHne KOMIUIEKCHBIX YUCell BrInonHeHne pac4eToB ¢ IOMOIIBIO KOMILUICKCHBIX Yrcell. [IprMepsl HCIoIb30BaHMs! KOMILIEKCHBIX YHCEI
Pazpnes 6. [Ipon3Boanas pyHKIMM, ee IPUMEHEHHE
Tema 6.1 Coneprxanue yueOHOro Marepuaia
Ionsatue npoussoguoii. Dopmynsl M | OmpeneneHne YHCIOBOH MOCIEIOBATENIBHOCTH W CIOCOOBI ee 3amaHmsi. CBOWCTBA YHCIOBBIX IIOCIENOBATENLHOCTEN.
npaBmiIa audhepeHInpoBaHus OnpeneneHne mpeneina MHOCIEIOBATEIPHOCTH. BbluMciieHHe NpesesnoB mocnenoBatenbHocTed. [lpemen ¢yHkuum Ha
6eckoneunoctu. Ilpenen ¢yHkumu B Touke. Ilpupamienne aprymenta. Ipupamenue ¢yHkuun. 3agadu, NPUBOAAIINE K 2
MOHATHIO IIPOU3BOIHON. OmpesieseHre TPOH3BOJHON. ANTOPHTM OTBICKaHYS IIPOU3BOIXHOMN
Tema 6.2 ConeprxaHue yueOHOro Marepuaia
IpousBoxHbIe CYMMBI, pasnoctd | dopmyisl uddepennuponanus. [Ipasuna muddepernupoBanus 2
[IPOU3BEIEHNUS, YACTHOTO
Tema 6.3 ConeprxkaHue yueOHOT0 MaTepraa
Ipoussoaubie TPUTOHOMETPUYECKUX | Omnpexnenenue cioxHoi ¢pyHkimn. [IponsBonnas TpuroHomerprueckux GyHkuuid. [IpousBoguast cioxHOH GyHKINH
¢ynkumit.  [IpowsBogHast — CIOXKHOU
dyHKUNH 2
Tema 6.4 CoJeprkaHne yueOHOro MaTepuaa
Ilonstne o HenpepbiBHOCTH OyHKIMH. | TloHsthe HenpepbiBHOM — (QyHkumu. CBoiicTBa  HempepbiBHOW — QyHKImH. CBA3b MEXKLY HENPEPHIBHOCTBIO M
MeTto HHTEPBAJIOB T hepeHIPYEeMOCThI0 (PYHKIUH B TOUKE. AJTOPHTM pEIICHUS] HEPaBEHCTB METOIOM HHTEPBAJIOB 2
Tema 6.5 Coneprxanue yueOGHOro Matepuaia
T'eomerpuueckuii 1 ¢usmueckuil cMpic | T'eOMETPUIECKUN CMBICI MPOU3BOAHON (QYHKLIMH — yrIoBOW KO3(QOUIMEHT KacaTelnbHOW K rpaduky QyHKUMH B TOUKe. 2
TPOU3BOTHON YpaBHeHHe KacaTenbHOH K rpaguKy (yHKIHH. AIITOPHTM COCTAaBIICHHS ypaBHEHMS KacaTeNbHOH K rpaguky ¢pyHKInn y=f(x)
Tema 6.6 ConeprxaHue yueOHOTo MaTepraia (())II<< 27'_(();}(( 59’
DU3MYECKUH CMBICI TIPOU3BOJAHON Ouznyeckuii (MEXaHUUECKHUI) CMBICI IIPOU3BOAHON — MTHOBEHHAs! CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t) 2 K 11
Tema 6.7 Coxnepxanne yaeOHOTO MaTepHaa MK 1:2
MOHOTOHHOCTE byrKm. Toxu Bospactanne u yObIBaHHE (YHKIMH, COOTBETCTBHE BO3pAcTaHUs M yObIBaHHS (YHKIMH 3HaKy Npou3BomHOil. [loHstue
SKCTpeMyMa TIPON3BOIHOM BBICIIETO MOPSIAKA, COOTBETCTBHE 3HAKA BTOPOH IMIPON3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OTpE3Ke.
3aaun Ha MaKCUMYM M MUHUMYM. [IOHSATHE acCHMITOTHI, CIOCOOBI UX OHPEACICHHUS. ANTOPUTM HCCIIeNOBaHUs (GYHKIUH 2
TIOCTPOEHHSI ee TpadHKa ¢ HOMOIIBIO IPOM3BOAHON. JIpoOHO-IHHEHHAST QYHKIHS
Tema 6.8 Coneprxanue yueOHOTo MaTepraia
HMccnenoBanne GyHkimi n nocrpoenne | Mccnenoanue GpyHKIMH HA MOHOTOHHOCTB M TIOCTPOEHHE TPauKOB.
rpaguKoB 2
Tema 6.9 HaubGonbuiee n Haumenbiiee | CozaepkaHue yd4eOHOro MaTepuaa
3HateHNs QyHKIMH Haxosxnenue HauOONBIIEro ¥ HANMEHBIIEro 3HaYeHHH (QyHKIUiL, IOCTpoeHHe rpadUKOB MHOTOUWICHOB C HCIIONB30BAaHHEM
anmapaTa MaTeMaTHYEeCKOTo aHaIu3a 2
Tema 6.10 TIpodeccHoHATBLHO-OPHEHTHPOBAHHOE CO/lepP:KaHHe (Coep:kaHue MPUKJIATHOTO MOIYJIs)
Haxosxienue onTuManbHOTo pe3}im,TaTa Haumenbiiee n HaubosplIee 3HaUeHUE QYHKIMN
c TOMOILBIO TIPOU3BOJIHON B 10
MPaKTUYECKHUX 3a/a4ax
Tema 6.11 Pemenne 3agay. | IIpaktuueckoe 3aHsTHE 10

IMpousBonguas GyHKINH, e IPUMEHEHNE

®opmynel u npaBuna gudepeHnppoBanus. lMccnenoBanue (QyHKUMI ¢ NOMOIIBIO Tpou3BoAHOW. Haumbonbmiee u
HanMeHbIIee 3HAUCHHS (yHKIINH
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Pazges1 7. MHOrOrpaHHMKH H Tej1a BPalleHUs

Tema 7.1 Coneprxanue yueOHOro Matepuasia

Bepumr, pebpa, TPaHl | Monstue muororpanHmka. Ero sneMeHTI: Bepimnubl, pebpa, rpanu. Jluaronans. CeueHue. BBITyKiIble M HEBBITYKIBIE 2

MHOrorpaHHnka MHOTOTPaHHHKI

Tema 7.2 ConeprxaHue yueOHOro Matepuasia

llpusMa, ee COCTABIIOLIME, CEHCHHE. ITonstue npusmsbl. Ee ocHoBanust 1 60koBble rpanu. Beicora npusmsl. [IpsiMast u HakinoHHas npusma. [IpaBuibHas npusma. 2

ITpsiMast 1 IpaBUIIbHAS IPU3MEI Ee cevene

Tema 7.3 CozeprxaHue yaeOHOro MaTepuana

Iapannenennnen, ky6. Cevenne kyba, TTapannenenumnen, CBOMCTBa NPSIMOYTOIBEHOTO Mapajuienenunesa, kyo. Cedenue kyba, mapamienenumneaa 2

napaJuIeNienuIesia

Tema 7.4 Cozep:xaHue yaeOHOro MaTepuana

Ilupamuza, ee cocTaBIIONIHE, CEHCHHUE. ITupamuna u ee snementsl. Cedenne nupamuasl. [IpaBunbHas mupaMua. Y cedeHHas THpaMuia

IIpaBunbHas nupamuaa.  YcedeHHas

nupamuia 2

Tema 7.5 Coneprxanue yueOHOro Matepuaia

bokoas u  monHas  mOBEpXHOCTH | Ilnomans GOKOBOI M MOIHON MOBEPXHOCTH MPHU3MBI, TUPAMUIBI

TIPU3MBI, THPaMHUIBI 2

Tema 7.6 ConepkaHue yaeOHOro MaTeprana

Cummerpust B KyOe, napajenenumnesie, | CUMMETpHS OTHOCUTENBHO TOUKH, IPAMOH, IIIOCKOCTH. CUMMETpHS B KyOe, Tapauleenuee, IpU3Me, TMpamMuIe OK 2-OK 5

[pU3ME, IMpaMuC CHMMETpHS B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY 2 OK 7-OK 9,
IIpakTuueckoe 3aHsATHE

Tema 7.7 IIpakTHyeckoe 3aHsATHE

IlpaBunbHble  MHOTOTpaHHWKH, WX | IloHsiTHe HpaBHIIBHOrO MHOrOrpaHHHKa. CBOWCTBA [IPABHJIBHBIX MHOTOIPAaHHHUKOB

cBoiicTBa 2

Tema 7.8 ConepxkaHue yaeOHOro MaTeprana

Lumunap, ero cocrapnsiomue. Cedenne | Llumuuap u ero snementsl. Ceuenne HuiMHapa (apajuielibHoe OCHOBAHUIO M OcH). Pa3BepTka LumiHIpa

LMIMHApPA 5

Tema 7.9 Konyc, ero cocraBmionme. | CozmeprkaHue yueOHOro MaTepraia

Ceyenne Konyca. YceueHHBIH KoHyc. | Komyc u ero snementsl. CedeHne KoHyca (MapaiellbHOe OCHOBAHUIO M MPOXOISIIEE Yepe3 BEPIINHY), KOHHYECKHUE CEUEHHS.

CeyeHue yce4eHHOTo KOHyca Pa3Beptka koHyca YcedeHHslit koHyc. Ero obpasyromas n Beicota. CeueHne yceueHHOro KOHyca 2

Tema 7.10 ConepxaHue yaeOHOro MaTeprana

Ilap u cdepa, ux ceueHus Iap u cdepa. B3anmuoe pacnonoxenue cdepsl u mrockoctu. Cedenne mapa, cepsl 2

Tema 7.11 ConeprxkaHue yueOHOTo MaTepuaia

Ionstne 06 obveme Tena. OTHomenne | ITomsTie 06 oObeme Tema. O6beM KyGa M IPSMOYTOJBHOrO mapauienenumnena. O6seM mpu3Msl U muMHApA. OTHOIICHHE

00BEMOB TT0IOOHEIX TEN 00BEMOB TI0JO0OHBIX TEIL. 2

Tema 7.12 Coneprxkanue yueOHOTo MaTepraia

OOBEMBI U IUIONIAIN TOBEPXHOCTEH Tel OO6beMsl TupaMus! 1 kKoHyca. O6beM mapa. [nomaan moBepxHOCTEH TeI 2

Tema 7.13 IIpakTHueckoe 3aHsATHE 10

Pemenne 3a1au. MHOrOrpaHHUKY U Tena | KoMOHWHAIMK F€OMETPHIECKHX TEN

BpallCHHUs OOBEMBI U IUIONIAAN TIOBEPXHOCTH MHOTOTPAHHHUKOB U TEJI BPaIllCHHS

II CEMECTP

Pa3znen 8. IlepBoodpa3Has GyHKIMHU, ee NIPUMEHEHHE

Tema 8.1 ConeprxaHue yueOHOTO MaTepHrata

IleppooGpastas ~ pymrkum.  Ilpasira 3asada O BOCCTAHOBJICHHM 3aKOHAa [BIKCHMSI MO HW3BECTHOH ckopoctn. Ilomsitie uHTerpupoBanusi. O3HAKOMICHHE C OK 2-OK 5,

HAXO)KCHHS TIEPBOOOPasHEIX TIOHSTHEM MHTErpaja U 1epBoodpasHoii juist Gpyskimn y=f(x). Pemenne 3a1au Ha cBs3b 1epBOOOPA3HOIT U €€ MPOM3BOIHOM, OK7-0K'9
BBIYHMCIICHHE IepBOOOpa3HOi 1t naHHO# (yHKIuy. Tabnuma GpopMyIt i HaX0XKIESHUS TepBoOOpasHbIX. M3ydeHne npaBuia N 1K3.3

BBIYHCIICHUS IEPBOOOPA3HOM

Tema 8.2

Coneprkanue yueOHOro MaTepuaa
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Ilnomans KpUBOJIMHEWHOM Tpameuuu.
®dopmyna Herotona — Jleitonunua

3ajauy, NPUBOJAIINE K INOHATHIO ONpEIETIEHHOr0 MHTErpajga — O BBIYMCICHMHU IIOMIAAM KPUBOIMHEHHOW Tpameluu, o
nepeMelieHuy ToukH. IloHsTHe ompenenéHHoro uHTerpama. I'eomerpudeckuid M (U3MYECKUH CMBICI ONpPEICICHHOTO
nnTerpana. ®opmyna Helotona— Jleitbnuna

Tema 8.3 ConeprxaHue yueOHOro Matepuaia
HeonpenieneHHEIil uHTerpan TonsiTHE HeoNpe/IeIeHHOTO HHTErpaa
Tema 8.4 Cozep:xaHue yaeOHOro MaTepuana

IMonsTre 00 OmpeneneHHOM HHTErpaje
KaK TUIONIAN KPUBOJIIMHEHHOM Tpanenuu

FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPEACIICHHOI'O MHTETPpaIa

Tema 8.5
OnpeeneHHblil MHTerpa B )KU3HU

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COIePKaHHe (CoiepKaHNe MPUKJIATHOTO MOTY.Is1)

T'eomeTpudeckuii cMBICH onpeeneHHoro nHTerpana. ®opmyna Heiorona - Jlefibuuma.
Penrenne 3a1a4 Ha IpUMEHEHHE HHTETpaia A7 BEIYHUCICHHUS (U3HIECKUX BEIUYHUH U IIIOMmaael

Tema 8.6
Pemenne  3amau. ITepBooOpa3nast
(yHKUUH, ee TPUMEHEHHE

HpaKTI/I‘ICCKOC 3aHATHE

IlepBoobpasnas ¢pynkmu. IIpaBuaa HaxoxkAeHUs IepBo0OpasHbIX. Ee npumenenne

Pa3znen 9. Crenenn n xopuu. Crenennast pyHKmst

Tema 9.1
CrenenHas QpyHKIHs, €€ CBOWCTBa

ConeprxaHue yueOHOTo MaTepuasia

TMoHsTHE KOPHS N-Oif CTereHy u3 AeficTBHTENbHOrO uncia. Pyukimy y = VX ux cpoiictsa u rpaduxu. CBOHCTBA KOPHS N-
oif cTeneHH

Tema 9.2 ConeprxkaHue yueOHOTo MaTepuraia
IIpeobpasosatne BBIPAKCHIN € | TIpeoGpazoBaHue MPpALHOHATBHBIX BHIPAKEHHIT
KOPHSMH N-Oi CTENEeHH OK 2-OK 5,
Tema 9.3 Cozeprkanue y4ebHOro MaTepuaia OK 7-OK 9
CB?HCTBa CTCNCHI € PalHOHAILHLIM M [ 1Topgrye cTenenu ¢ TH0OBIM palMOHATHBIM ToKa3aTeneM. CTereHHbIe ()YHKIMH, HX CBOMCTBA U IpaduKy
JIeHCTBUTEIIbHBIM II0KA3aTEISIMU
Tema 9.4 ConeprxaHue yueOHOTo MaTepuaia
Pelenne MppatioHabHEIX YPaBHEHHA | ™papyocunprocts HMppaLMOHAIBHBIX YPaBHEHUI U HepaBeHCTB. MeTo/ipl X peleHus. Perenne nppauoHaabHbIX ypaBHEHUIH
¥ HEPABEHCTB ¥ HEPABEHCTB
Tema 9.5 IIpakTHueckoe 3aHsTHE
Crenetn u xopru. Crenennas ¢pyHKus Ormnpenenenre crenenHoi GyHkiwy. Mcnoap30Banne ee CBONCTB PH PELICHUH YPABHEHHUI 1 HEPABEHCTB
Pazpnen 10. IToka3aTesibHasi QyHKUMSA
Tema 10.1 Coneprxanue yueOHOTo MaTepraia
IMoka3sarensHas GyHKIHMS, ee CBOICTBa CTeneHb ¢ MPOM3BONIBHBIM ACHCTBUTENBHBIM MoKa3aTeneM. Onpe/encHue moka3aTelbHOH QYHKINH, ee CBOHCTBA U rpaduk.
3HaKOMCTBO C IIPHMEHEHNEM MOKa3aTeIbHON (GyHKINH. Pelenne mokasareabHbIX ypaBHEHHI QyHKINOHAIBHO-TpapUIecKIM
METOIOM

Tema 10.2 IIpakTHuecKoe 3aHsATHE OK 2-OK 5

. — — — — >
Pemenvie mokasaTeNbHBIX ypaBHEHMH M | PelneHue IMOKa3aTelbHBIX YpaBHEHHH METOOM YypaBHHBAHHs II0OKas3aTeleil, METOJOM BBEICHHS HOBOH IEPEeMEHHOH, OK 7-OK 9
HEpaBEHCTB (yHKIMOHANBEHO-TPa)HIECKIM METOIOM. Peliienue rmokasatenbHbIX HEPAaBEHCTB
Tema 10.3 CozepxaHne yaeOHOrO MaTepHaia
CucreMbl IOKa3aTeNbHBIX yPaBHEHUH Pemenne cucteM noka3aTelbHBIX YpaBHEHUH
Tema 10.4 IIpakTHueckoe 3aHsATHE
Pemenue 3a/1a4. IMoxasarenbHas | PerneHue MoKa3aTeJIbHBIX YPaBHEHHI METOJOM YpaBHHBAHHs IIOKa3aTeleii M METOJOM BBEJCHHS HOBOM IEPEMEHHOM.
byHkumsa Pemenne noka3aTenbHbIX HEPaBEHCTB
Pasnen 11. Jlorapudgmsl. Jlorapupmudeckas GpyHKIus
Tema 11.1 Conepxanue yaeOHOr0 MaTepHaia
Jlorapudm  umcna.  Jlecatnuneiii  u | Jlorapudm uncna. JlecsaTHUHBIN U HATYpAIBHBI JIOrapu(MBbIL, YUCIIO € OK 2-OK 5,
HATypaJIbHBIH JIOrapru(MBI, YHCIIO € OK 7-OK 9
Tema 11.2 CozeprkaHue y4ebHOro MaTepHana MK 2.1

CpoiictBa  norapudgmoB.  Onepauus
JorapruMHpOBaHUS

CgoiictBa norapumos. Oneparys JorapupMUpOBaHHsL.
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Tema 11.3

ConeprxaHue yueOHOro Marepuaia

Jlorapupmuueckas GbyHKLIHSA, ec | Jlorapudmuyeckas QpyHKIMS U ee CBOMCTBA
CBOMCTBA
Tema 11.4 Coneprxanue yueOHOro Marepuaia

Penrenne norapuMuUIecKux ypaBHEHUH
1 HEPAaBEHCTB

Tonsrue norapudmmdeckoro ypasHeHus. Onepanus HOTCHIIUPOBAHUS. TpH OCHOBHBEIX METOJA PEIICHUS JIOTapH()MUIECKUX
ypaBHEHHH:  (QYHKUHOHAJIbHO-rpadHIECKHi, METOA  IMOTCHUMPOBAHWs, METOA  BBEACHHS HOBOW  MEPEMEHHOIL.
JlorapumMudeckie HepaBeHCTBA

Tema 11.5
Cuctembl TorapupMUIECKIX ypaBHEHU I

ConeprxaHue yueOHOro Marepuaia

A.]'II‘OpI/ITM PEIIEHUS CUCTEMBI ypaBHeHHfI. PaBHOCHIIBHOCTH J'IOI‘apPId)MI/I‘ICCKI/IX ypaBHeHPIfI 1 HEPABEHCTB

Tema 11.6
Jlorapu¢msl B ipupo/ie ¥ TEXHUKE

IpodeccHoHATHLHO-0PHEHTHPOBAHHOE COEPKaHue (Colep:KaHne MPHKJIATHOTO MOTYJIs1)

ITpumenenue norapudma. Jlorapudmudeckas cruupais B npupone. Ee MaTemaTnueckue cBolcTBa

Tema 11.7
Pemienne  3amau. Jlorapu¢msr.
Jlorapupmuaeckast GyHKIHS

HpaKTI/I‘ICCKOC 3aHATHE

Jlorapudpmuueckas GpyHkims. Pemenne npocteiinmx morapuMUIecKuX ypaBHEHHIT

Paznes 12. D1eMeHThl KOMOUHATOPUKH,

CTATUCTUKH U TEOPpUH BepOﬂTHOCTeﬁ

Tema 12.1 OCHOBHBIC  TIOHSATHUS
KOMOUHATOPHKI

ConeprxaHue yueOHOTro MaTepuaia

IlepecTaHOBKH, pa3MeICHHs, COYCTaHHSI.

Tema 12.2 ConeprxkaHue yueOHOTO MaTepHaa

506"”“6’ BEPOATHOCTH COﬁb”“f" CoBMeCTHBIE H HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSITHOCTH CYMMBI COOBITUH. YCIIOBHAsI BEPOSITHOCTD. 3aBUCHUMBIC U
JIOKCHUC M yMHOKCHNC BCPOATHOCTCH He3aBUCHMBIE COObITUS. TeopeMbl 0 BEPOSITHOCTH NPOM3BEICHHSI COOBITHH.

Tema 12.3 TIpodeccHoHATBLHO-OPHEHTHPOBAHHOE CO/IeP:KaHMe (Codep:KaHue MPUKJIATHOTO MOIYJIsA)

BepostHocTh B TpO(heCCHOHATIBHBIX
3ajauax

OTHOCHUTeNbHAsT YacTOTa COOBITHS, CBOMCTBO €€ ycTOHYMBOCTH. CTaTHCTHYECKOe OmpeeleHre BeposTHOCTH. OleHka
BEPOSTHOCTHU COOBITUS

HpaKTH‘ICCKOe 3aHATHE

Tema 12.4 CozlepxaHue y4eOHOro MaTepuana OK 2-0K 5,
Jluckpetnas ~ ciydaiiHas — BeNMWYMHA, | Buabl ciaydaiinbix BenwuuH. OmnpeseleHde JUCKPETHOH CilydallHOM BENMYMHBL 3aKOH paCHpeeieHus JUCKPETHON OK 7-OK 9
3aKOH €€ PacIpeeIICHUs Cily4aiiHO# BennuuHbl. Ee 4KcioBbie XapaKTepUCTUKH 1K 3.1
Tema 12.5 ConeprxaHue yueOHOTO MaTepHraia
Sanasu MaTeMaTHECKOl CTATHCTHKH Bapuanonnsiii psa. [Noauron gactoT u rucrorpamMma. CTaTHCTHYECKHE XapAaKTEPUCTHKH Psiia HAOII0IaeMbIX JAHHBIX
Tema 12.6 TIpogeccoHATBLHO-OPHEHTUPOBAHHOE CO/IepPKaHMe (Codep:KaHue MPUKJIAJHOTO MOIYJIsT)
Cocrapienne Tabmun 1 JuarpaMm Ha IlepBruunast 00paboTKa CTATHCTHYECKUX JaHHBIX. ['padudeckoe MxX mpencraBieHue. HaxoxkaeHne cperHnX XapaKTepUCTHK,
HpaKTHKE HaOJII0JaEMBIX JTAHHBIX
IIpakTHueckoe 3aHATHE
Tema 12.7 IIpakTHueckoe 3aHsTHE
Pemernne sazad. ONEMEHTEL [T 1o enThr xomOuHaTOprKy. CoOBITHE, BEPOSTHOCTE COOBITHS. CIIOKEHNE M YMHOXKEHHE BEPOSTHOCTEH
KOMOMHATOPUKH, CTATHCTHKH U TECOPHU
BEpOSATHOCTEH
Paznesn 13. YpaBHeHUs M HepaBeHCTBA
Tema 13.1 Coxnepxanne yaeOHOrO MaTepHaa
P aBHOC“m’HOOCg’ YpaBHCHIH Y | PapHOCHNIBHOCTH ypaBHeHHUIi 1 HepaBeHCTB. Onpesiesienns. OCHOBHbIC TEOPEMbI PABHOCHIIBHBIX IEPEX0/aX B YPABHEHUAX U
HCPAaBCHCTB. LUOIINE MCTO/BI PCIICHHS HepaBeHCTBaX. OOIMe MeTOAbl PEIICHHs YpPAaBHCHHIL: IEpeXOf OT paBeHCTBAa (YHKIMH K PaBEHCTBY apryMEHTOB IS
MOHOTOHHBIX (DYHKIUH, METOJ pPAa3JOKEHWs Ha MHOXXHTEIH, METOJ| BBEICHHS HOBOW MEPEeMEHHOH, (YHKIMOHAIBHO- OK 2-OK 5,
rpaduyYecKuil METOx OK 7-OK 9
Tema 13.2 Conepskanre yueGHOTO MaTepuana MK 2.1
I'padpuuecknii METOJ pelenus

YpaBHEHH, HEpaBEHCTB

OO011pe MEeTOIbI pPelIeHHsT HEPAaBEHCTB: EPEeX0 OT CPAaBHEHUsI 3HAYCHHUH (YHKIMI K CPAaBHEHHIO 3HAUCHUH apryMEeHTOB JUIS
MOHOTOHHBIX (DYHKIHWH, METOX WHTepBaloB, (yHKIMOHAIbHO-rpaduyeckuii Meron. I'paduueckuii MeTox penIeHHs
YpaBHEHHH 1 HEPABCHCTB

Tema 13.3

Coneprkanue yueOHOro MaTepuaa
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ypaBHCHI/Iﬂ 1 HEPABCHCTBA C MOYJIEM

Onpenenenne Momyns. Packpeithe Momynsi o ompenencHuio. IIpocreifime ypaBHeHHs M HEPaBEHCTBA C MOMIYJIEM.

IIpuMeHeHne paBHOCHUIIBHBIX TIEPEXOJIOB B ONPEEIEHHBIX THIIAX YPAaBHEHUI M HEPABEHCTB C MOLYJIEM 4
Tema 13.4 ConeprkaHue yaeOHOro MaTepuaia
YpaBHeHus u HEPABEHCTBA ¢ | 3HakoMCTBO ¢ mapamerpoM. IIpocTeiimue ypaBHEHUS 1 HEPAaBEHCTBA C TAPAMETPOM
rnapameTpamu 6
Tema 13.5 IIpogeccHOHATBLHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (colep:kaHue MPUKJIATHOTO MO1YJIs1) 12
CocraBnenue u pemierne | PenieHue TEKCTOBBIX 33124 IMPO(ECCHOHAIBHOIO COJICPKAHUS
npoq)eccmn-xam,ﬂux 3aa4y C IIOMOIIBIO HpaKanecxue 3aHATUS
ypaBHEHHH
Tema 13.6 IIpakTHyeckoe 3aHsATHE
Pemenve  3amay.  YpasHeHus W | OOuime METO/bI PELICHHUs YPaBHEHHH. YPaBHEHHs U HEPABEHCTBA C MOJYJIEM U C lapamMeTpaMu
HEpPaBEHCTBA 2
IIpome:kyTounas aTTrecTanus B GopMe IK3aMeHa 8
KoncyabTanuu 3
Bcero: 284
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3. YCJIOBUS PEAJIN3AIIMA ITPOT'PAMMBI OBIIIEOBPA3OBATEJIbHOM
JUCHUIIJINHBI

3.1. Jns peanu3amuM NPOrpaMmbl JAUCHHUIUVIMHBI JOJKHBI OBbITH TPEIyCMOTPEHBI
cjeayolue crnenuajbHble MOMeIeHus

Peanu3arnus mporpaMMbl TUCITUTUIMHBI TPEOYeT HaTUIUs y9eOHOro KaOMHETa MaTeMaTHKH.

OO6opynoBaHue yueOHOTO KaOWHETa:

- TOCAZI0YHbIE MECTA MO KOJIMYECTBY O0YJarOIINXCS;

- pabouee MeCTO TpenoIaBaTes;

- KOMIUJICKT y4eOHO-HATJISIHBIX TOCOOUH;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHUATIOB;

- 3aJ1aHus JJI KOHTPOJIBHBIX padoT;

- Tpohe€CCUOHATILHO OPUCHTUPOBAHHBIC 3a/1aHUS,

- MaTepHaJIbl HK3aMeHa.

TexHu4eckue cpecTBa O0YUCHUS:

- IEPCOHATBHBINA KOMIBIOTED C JIMIICH3MOHHBIM MPOTPAMMHBIM 00ECTIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmannonHoe odecnieyeHne 00yueHust

3.2.1 OcHOBHBIE HCTOYHUKHU:

1. bammakoB M.W. MaremaTtuka: ydeOHUK Ui YUpPEKICHUN Hau. U cpe. mpod.
obpazoBanus/ M.U. bammakos.— 7-e u3n., crep.— M.: U3narenbckuit meHTp «Akagemus», 2013, —
256 c.

2. bammakos, M.U. Maremaruka : yueOnuk / bammmakos M.1. — Mocksa : KnoPyc, 2019.
— 394 c. — ISBN 978-5-406-06554-9. — URL.: https://book.ru/book/929528 (nara obpaiienus:
30.09.2021). — TeKcT : 3IEKTPOHHBIMH.

3. Kpewmep, H. II. MaremaTtuka /i Koiepken : yueOHOe Tocodue Ui CpeTHero
npodeccuonansuoro oopazosanus / H. I11. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman ; mox
penakuueit H. I1I. Kpemepa. — 10-e uz ., nepepad. u gorn. — Mocksa : M3naTenscTBo FOpaiiT,
2020. — 346 c. — (IIpodeccuonanbuoe odopazoanue). — ISBN 978-5-534-05640-2. — Texcr :
anekTpoHHbIH // Obpa3zoBaTenbHas miargopma FOpaiit [caift]. —

URL: https://urait.ru/bcode/458707 (nata oopamenus: 01.10.2021).

4. Maremaruka: METOANYECKHE PEKOMEHIALUH 110 U3YUEHUIO JUCHUTUINHBI IS
oOyuatomuxcs crienuanbHocTH 21.02.01 «Pa3paboTka 1 3kcrtyaranus HeTSIHBIX U ra30BbIX
MECTOPOXKJICHUI» 0uHOM hopMmbl 0Oyuenus / TUY. - TUY, 2019. - 18

5. Iumaues, B. C. Maremaruka : yueOHUK U MPAKTHKYM JIJIsi CPEHETO
npodeccuonanbHoro oopazosanus / B. C. Illunaues ; nox pepakuueit A. H. Tuxonosa. — 8-e u3z.,
nepepad. u gon. — Mocksa : UznarensctBo FOpaiit, 2020. — 447 ¢. — (Ilpodeccuonansruoe
obpazoBanue). — ISBN 978-5-534-13405-6. — TexkcT : anekTpoHHbIH // O6pazoBaTenbHast
mnatdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/459024 (nata o6pamenus: 01.10.2021).

3.2.2 JlomotHUTEIbHbIE HCTOYHUKH:

1. Bytsipun, B.M. CripaBouHuK 110 BeIcHIel MareMaTuke: yuedHoe nocooue / byteipun B.U.
— Mocksa: Pycaiinc, 2020. — 193 ¢. — ISBN 978-5-4365-6070-0. — URL.:
https://book.ru/book/938726. — TekcT: 31eKTPOHHBIH.

2. Makapos, C.1. Briciias MmaremaTHKa: MaTeMaTUYECKUI aHATTU3 U IMHEWHas anredpa:
yuebHoe nmocobue / Makapos C.1. — Mocksa : KnoPyc, 2021. — 320 c. — ISBN 978-5-406-07864-
8. — URL: https://book.ru/book/938335. — TekcT: 37€KTPOHHBIH.

3. Cenpix, M.}O. MatemaTuka: yaebnoe nmocodue / Cenpix 1.1O., lleBeneB A.1O.,
Kpusomnanos C.fI. — Mocksa: KnoPyc, 2021. — 719 c¢. — ISBN 978-5-406-02700-4. — URL.:
https://book.ru/book/936556. — TekcT: 31eKTPOHHBIH.

HNudpopmanuoHHbIE pecypchl
1. http://school-collection.edu.ru - snekTpoHHBI ydeOHUK «MaTtemaTuka B 1mkose, XXI

BCK».
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2. http://www.fcior.edu.ru - uHPOPMALMOHHBIE, TPEHUPOBOYHBIE M KOHTPOJIbHBIC

MaTepraIbl.

3. http://www.school-collection.edu.ru— enuHas KOJIICKITUS [Tudpossix
00pa3oBaTeNbHBIX PECYPCOB

4. DNEeKTPOHHBIA KaTaor/DNeKTpoHHass OuOnmuoTeka TIOMEHCKOTO HHIYCTPHAIHHOTO

yHuBepcuTera http://webirbis.tsogu.ru/

3.2.3 D1eKTPOHHBIE U31aHUA (3JIEKTPOHHBIE PECyPChl)

1. DnexTpoHHO-OMONIMOTeUHas cucteMa (oOecneduBaromias JOCTYIl, B TOM 4YHUCIE K
npodeccuonanbubiM 0azam naHubx) OO0 «3BC JIAHby. I'paxknancko-npaBoBoii goroBop Ne8848
ot 18.08.2022 na okazaHue yciyr mo mnpenoctaBiieHuto goctyna k ObC mexny ®I'BOY BO
«Tromenckuit uuyctpuanbbiil yausepcurer» 1 OO0 «9bC JIAHb» (cpok nelicTBus JoroBopa — €
01.09.2022 mo 31.08.2023). Anmpec caiita — www.e.lanbook.ru. KommuectBo moas3oBaTeneit
HEOTpaHMYEHHO, OHJIAH-IOCTYII C JII00O0H TOUKH, I1ie ecTh IHTepHeT.

2. «O6pasoBatenbHas miathopma IOPAUTY (oGecneunBaromasi JOCTYI, B TOM 4YHCIE K
npo(ecCHOHANBLHBIM 0a3aM JAaHHBIX) «JNEKTPOHHOTo u3naTenbctBa FOPAWTY. I'pakmaHcko-
npaBoBoii jgoroBop Ne8849 or 19.08.2022 ¢ OO0 «DnekTponHoe m3marenbcrBo IOPAUT» Ha
OKa3aHWe YCIIYT TI0 TPEIOCTABICHUIO JIOCTYINa K 00pa3oBaTelIbHOU TuIaThopMme IOPAUT MEXITY
OI'BOY BO «Tromenckuit unayctpuaiibiblii yHUBEpcUTET» U OO0 «ONEeKTpOHHOE U3/1aTEIbCTBO
FOPAWT» (cpok nmeiictBusi moroopa- ¢ 01.09.2022 mo 31.08.2023). Ampec caiita — www.urait.ru.
KonuuecTBo nonb3oBateneil HEOrpaHUYEHHO, OHJIAWH-TIOCTYII € JTF000H TOYKH, T1ie ecTh IHTepHeT.

3. DOnekrtpoHHass OMOMMOTEKa/DNEKTPOHHBIA  KaTajJor TIOMEHCKOTOo HWHIYCTPHAIHLHOTO
yHHUBepcuTeTa. Aapec caita - http://webirbis.tsogu.ru/. KonnuecTBo nonb3oBaresneii HEOrpaHUYEHHO,
OHJIAlH-ZIOCTYI C JIF00OM TOUKH, I'/i€ eCTh VIHTEepHeT.

4. HauuonanbHas snektponHas 6udnuorexka (HOB). Horosop Nel01HDB/6258/09/17/2019 o
MOJIKJIFOYEHUU K HarmoHampHOM 3JIEKTPOHHON OMOIMOTEKE M MPEIOCTABICHUH TOCTYIAa K O0BEKTaM
HanmonansHO# 251eKTpoHHON OMOmMoTekn (Cpok nericTBus qoroBopa-no 28.10.2024). Aapec caiira -
https://rusneb.ru/. KonmndyecTBo mosib3oBaresneii HEOrpaHUICHHO, OHJIAHH-IOCTYII C 000N TOYKH, T
ectb UHTEpHET.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUA

OBIIEOBPA30OBATEJBbHOMN JUCIHUILJIAHBI

KoHTpoJiIb ¥ oOIeHKa pe3ylIbTaTOB OCBOCHHS O00IIE0Opa30BATEIILHON  AHCIUTLIMHBI
pacKpbhIBalOTCSA 4Yepe3 JUCHUIUIMHAPHBIC PEe3yJabTaThl, HANIPABIECHHBIC HA (OPMUPOBAHHE OOIIUX U

HpO(beCCI/IOHaJ'IBHBIX KOMIICTEHIIUH 110 pasaciiaM U TEMaM COACPIKAHUA yLIC6H01"O Marcpualia.

Oomas/npodeccuoHaIbHAS
KOMIIeTeHI Ul

Paznen/Tema

Tun oueHOYHBIX
MeponpusTHs

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO AESTENBHOCTS,
BBIOHPATh THIIOBBIC METO b
1 CIIOCOOBI BBIOIHEHHS
podecCHOHANBHBIX 3a/1ad,
OLICHUBATH HX

3¢ HEKTUBHOCTh U KAYECTBO

OK 3. [IpuHumars peuieHus
B CTAaHJAPTHBIX U
HECTAaHJ]APTHBIX CUTYAIUsAX U
HECTH 3a HUX
OTBETCTBEHHOCTb

OK 4. OcymecTBIsTh HOUCK
U UCIOJIb30BaHUE
urdopManu, HeoOX0 MO
Jutst 9 pexTuBHOrO
BBITIOJHCHUS
npodecCHOHANIBHBIX 33/1a4,
Mpo(heCCHOHAIBHOTO U
JIMYHOCTHOTO Pa3BUTHs

OK 5. Hcnosnb30Bath 1
H(pOPMaIMOHHO-
KOMMYHHKAL[HOHHbIE
TEXHOJIOTHH B
podeCCHOHANBHOM
JIeATENbHOCTH

OK 7. Bpartb Ha cebs
OTBETCTBEHHOCTH 3a paboTy
YJICHOB KOMAH/IBI, 32
PEe3yIbTAT BHITIOIHEHHUS
3aJIaHIH

OK 8. CamocTosITETbHO
OIIPEIENSTh 3a/1aun
po¢hecCHOHATEHOTO U
JIMYHOCTHOTO Pa3BUTHS,
3aHUMATHCSI
camMo00pa3oBaHueEM,
OCO3HaHHO TIAHHPOBATh
IOBBIIICHHE KBATH(HKALIN

OK 9. OpuenTupoBatscs B
YCIOBHSX YaCTOM CMEHBI
TEXHOJIOTHH B
npodecCHOHANBHOM
JIeATeNbHOCTH

P1,Tema 1.1,1.2,1.3 1-0/c, 1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 P 3, Temsr 3.1, 3.2, 3.3 [I-o/c, 3.4
P4, Tembi 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c,4.8,4.9,4.10,4.11
P 5, Temsr 5.1, 5.2
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17
P 8, Temn1 8.1, 8.2, 8.3, 8.4,8.5,8.6 P9, Temb1 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 11.5, 11.6 TT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TI-o/c, 14.6
P1,Tema 1.1,1.2,1.311-0/c, 1.4,1.5,1.6
P2, Tems1 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 P 3, Tems 3.1, 3.2, 3.3 IT-o/c, 3.4
P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c,4.8,4.9,4.10,4.11
PS5, Temsr 5.1, 5.2
P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17
P 8, Temn1 8.1, 8.2, 8.3,8.4,8.5,8.6 P9, Temp1 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 11.5, 11.6 TT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TI-o/c, 14.6
P1,Tema 1.1,1.2,1.31I-0/c, 1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 P 3, Temsnr 3.1, 3.2, 3.3 TI-o/c, 3.4
P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c,4.8,4.9,4.10,4.11
P5, Temsr 5.1,5.2
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17
P 8, Temn 8.1, 8.2, 8.3, 8.4,8.5,8.6 P9, Temp1 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4, 11.5, 11.6 TT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 T1-0/c, 14.6
P1,Tema 1.1,1.2,1.31-0/c, 1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 P 3, Temsr 3.1, 3.2, 3.3 TI-o/c, 3.4
P4, Temsbi 4.1,4.2,43,4.4,4.5,4.6,4.711-0/c,4.8,4.9,4.10,4.11
PS5, Temsr 5.1,5.2
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-0/c, 6.8, 6.9, 6.10 TT-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4,8.5,8.6 P9, Temp1 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 TT-o/c, 11.4,11.5, 11.6 TT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-0/c, 14.6
P1,Tema 1.1,1.2,1.3I-0/c, 1.4,1.5,1.6
P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c,2.6 P 3, Tems 3.1, 3.2, 3.3 IT-o/c, 3.4
P4, Temsr 4.1,4.2,43,4.4,4.5,4.6,4.711-0/c,4.8,4.9,4.10,4.11
PS5, Temsr 5.1,5.2
P1,Tema1.1,1.2,1.311-0/c, 1.4,1.5,1.6
P2, Tems1 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 TT-o/c, 3.4
P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c,4.8,4.9,4.10,4.11
PS5, Temsr 5.1,5.2
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

TectupoBanue

YcrHblii onpoc
MaremaTH4ecKUil IUKTaHT
MNuauBunyansHas
caMOCTosTeNbHas padoTa
IIpexncraBnenue pe3ynbTaToB
MIPaKTUYECKUX paboT
3amura TBOpUECKUX paboT
3alura HHANBUTYaIbHBIX
IIPOEKTOB

KonTponbHas pabota
Brimonnenue
9K3aMCHAIMOHHBIX 3a1aHUH
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P 8, Temn 8.1, 8.2, 8.3, 8.4,8.5,8.6 P9, Temn1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 11.5, 11.6 TT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TI-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 11.5, 11.6 TT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TI-o/c, 14.6

P1,Tema 1.1,1.2,1.3II-0/c,1.4,1.5,1.6

P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7 1-0/c,7.8,7.9, 7.10 [T-o/c, 7.11, 7.12,
7.13,7.14,7.15,17.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TI-o/c, 14.6

P1,Temal.1,1.2, 1.3 I1-0/c, 1.4,1.5,1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 P 3, Tems 3.1, 3.2, 3.3 IT-o/c, 3.4
P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c,4.8,4.9,4.10,4.11

PS5, Temsr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4,8.5,8.6 P9, Temn 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 TT-o/c, 11.4,11.5, 11.6 TT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 TT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-0/c, 14.6

IIK 1.1 Kontponuposats 1
cOOTIONaTh OCHOBHEIE
MOKa3aTeau pa3paboTku
MECTOPOXKIACHUH.

P 6 Tema 6.10

IIK 1.2. KonTpoauposats u
MOAJEPKUBATH
OINTUMANIbHbIE PEKHUMBI
pa3pabOTKH U FKCILTyaTaluu
CKBAXKHH.

P 6 Tema 6.10

TIK 2.1. BeimonusaTs
OCHOBHBIE TEXHOJIOTHYECKHE
pacyerTsl 1o BbIOOpy
Ha3eMHOT'0 U CKB2)KHHHOT'O
000pyIOBaHMSL.

Pazgen 11 Tema 11.6

TIK 2.5. Odopminsts
TEXHOJOTHIECKYIO 1
TEXHUYECKYIO
JIOKYMEHTAIIHIO 10
9KCILTyaTalluKl
He(TEera30npoMBICIIOBOTO
000py10BaHMsL.

Paznen 12 Tema 12.6

TIK 3.1. OcymecTBisTh
TEeKyIllee U NMepCIeKTHBHOE
IUIAHUPOBAHUE
OpraHN3aIHIIo
IIPOU3BOJICTBEHHEIX paboT Ha
He(TSAHBIX U Ta30BbIX
MECTOPOXKICHUSX.

Paznen 12 Tema 12.3

TIK 3.3. KouTponupoBatb
BBIIIOJIHEHUE
IIPOU3BOJICTBEHHEIX paboT MO
no0b1ue HedTH U raza, coopy
U TPAHCTIOPTY CKBAKUHHOM
MIPOIYKIVH.

Pasnen 8 Tema 8.5
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