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1. OoplIAA XAPAKTEPUCTHUKA PABOYEN TPOI'PAMMBI
YUYEBHOU JUCIHUIIJIMHBI
00/I.11 MaremaTuka

1.1. MecTo OMCHUILUIMHBI B CTPYKType OCHOBHOW NpodecCHOHAILHOM

00pa3oBaTe/IbHOI MPOTrPAMMBI

Oo6meoOpa3oBarenshas aucuumiuHa OOJ[.11 Marematuka sBiseTcss 00s3aTeIbHOU
94acThIO 00IE00pa30BaTEIBLHOTO IMKIA 00pa3oBaTeNbHOI mporpammbl B coorBeTrcTBUH PI'OC
CIIO no cnennansHoctu 23.02.08 CTpouTeabCTBO KENE3HBIX JA0POT, IYTh U IyTEBOE XO3SHUCTBO.

1.2. He.]'ll/l ! IVIAHUPYEMBIE PE3YJIbTAThI OCBOCHUA NUCIHUIIJIMHBI:

1.2.1. Heab aAucHUIIMHBI

Conepxanne mporpamMmmbl o01eoopazoBatenbHon nucuuminabl OOJl.11 MartemaTtuka
HAIPaBJICHO HA JOCTH)KCHUE PE3YJIbTATOB €€ U3yUeHHs B COOTBETCTBUH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanibHo# HanpasienHoctrn @PI'OC CIIO.

1.2.2. [lnannpyemMblie pe3yJibTAThI OCBOCHHS 0011e00Pa30BaTEJIbHON IMCHUILUINHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Oco0oe 3HaueHne nUCHUIUIMHA uMeeT npu GopmupoBanuu u pazsutun OK: OK 01., OK
02., OK 03., OK 04., OK 05., OK 06., OK 07.



O01ne KoMIeTeHIUN

IInannpyemsle pe3yJbTaThl 00y4eHUs!

Oomue

ﬂncummnnapm,le

OK 01 Brioupars crioco0bt
pemeHus 3ana4y
npodecCHOHAIBLHOM eI TeIbHOCTH
HIPUMCHUTEIBHO

K pa3JINYHBIM KOHTEKCTaM

B yactu TpyI0BOTO BOCIIHTAHUS:

- TOTOBHOCTh K TpPYIy, OCO3HAHHE I[ICHHOCTH MAaCTCpPCTBa,
Tpynoarodue;

- TOTOBHOCTH K aKTHBHOM JEATENHHOCTH TEXHOJIOTHUECKOH U
COLMAIFHOW HANPaBICHHOCTH, CIIOCOOHOCTh WHUIIMAPOBATH,
IUIAHUPOBATh ¥ CaMOCTOSATENBHO  BBIIIONHATH — TaKyIO
NIEITENBLHOCTD;

- UWHTEepeC K pa3nmu4HeIM cdepam TpodeccHOHATEHON
JIEITEILHOCTH,

OBajicHHe YHUBEPCATbHBIMU YYCOHBIMU MMO3HABATCIBHBIMU
NEUCTBUSIMU:

a) 06a30BbIe JIOTUYECKUE IEHCTBUS:

- CaMOCTOATECNILHO (OPMYJIHPOBATh U AKTYyaTU3UPOBATh
npobJeMy, paccMaTpUBaTh €¢ BCECTOPOHHE;

- YCTaHABJMBATH CYIICCTBCHHBIN MPH3HAK WM OCHOBAHHS
IUTS CpaBHEHMS, KIacCU(PUKAIINHA U 0000IICHNS;

- ONPENeNATh LEeNH NeATCIHHOCTH, 3a/1aBaTh HapaMeTphl H
KPUTEPHUH UX JOCTHKCHUS;

- BBUBJIATH 3aKOHOMEPHOCTM M  INPOTUBOpEYUsT B
paccMaTpUBaEMBbIX SIBJICHUIX;

- BHOCUTh KOPPEKTHBbl B JE€ATEIbHOCTh, OIICHUBATH
COOTBETCTBHUE pE3YJbTATOB LIEJSAM, OLIEHUBAaTh PHUCKU
MOCIIEICTBUN eI TEILHOCTH,

- pa3BuUBaThb KpEaTUBHOE MBIIUIEHUE I[P  PELICHUU

JKU3HEHHBIX TIPOOIIEM

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBUS:

- BIQJETh HABBIKAMH  y4eOHO-HCCIIEIOBATEILCKOH U
MPOEKTHOH JIeITeIbHOCTH, HABBIKAMHU pa3pelieHus podIieMm;
- BBISIBIISITh MPUYHUHHO-CIICICTBEHHbIC CBSI3U "
aKTyallMu3UpOBaTh 3a/1a4y, BBIJBUIATH CHIIOTE3y €€ PEIleHUS,
HAXOJHWTh  APTyMEHTHl  JUISl  JIOKA3aTelbCTBA  CBOMX
YTBEPIKICHHH, 33/1aBaTh IAPAMETPbI U KPUTEPUH PELICHHUS;

- AaHaJIM3UPOBATH IIOJYYCHHBIC B XOIAC€ PCIICHUA 3aaaydu
pE3yabTaThl, KPUTHYCCKHU OICHUBATH HX HJOCTOBEPHOCTD,
IIPOTHO3UPOBATH UBMCHCHUE B HOBBIX YCIIOBUAX,

-- YMETh TIICPECHOCUTH 3HAHWUA B TIO3HABATCIIBHYIO H
MMPaKTUIECKYIO O6J'I3.CTI/I KU3BHCACATCIBHOCTH,

- YMETb HWHTEIPUPOBATH 3HAHUSA M3 PA3HBIX INPEIMETHBIX
obnacreit;

- BBJIBUTaTh HOBBIC WJEH, NpEIaraTh OpPHUTHHAJBHEIC
MOJIXOJIBI U PEIICHUS;

U CIOCOOHOCTh WX FCIIONb30BaHHS B IO3HABATEIBHON WU

-BJIaJIETh METOJaMH J0Ka3aTeNbCTB, ajJrTOPUTMAMHU PELICHHs 3a/1ad; YMEHHE
(hopMynHpOBaTH ONpENENICHHs], aKCHOMBI U TEOPEMBI, INPUMEHSTh HX,
MPOBO/IUTD J0Ka3aTeNbHBIE PACCYKICHNUS B X0/I€ PELICHNUS 3a/1ay;

- YMETh OIIepUPOBATh HOHATHAMH: CTEHECHb YHCIIA, JIOTapu(pM YHCIIa; YMEHHUE
BBIIIOJIHATh BBIYUCIICHHE 3HAYEHHH M IpeoOpa3oBaHHs BBIPAXEHHH CO
CTETICHSAMH H JOorapuMmamMu, IpeoOpa3oBaHus APOOHO-PAMOHATBHBIX

BBIPAYKEHUI;
- yMEThb ONEpPHUPOBATh TOHATHSIMHU: palHOHAIBHBIC, HPPAIMOHAIBHBIC,
MOKa3aTeIbHbIE, CTEIEHHBIC, JIOTapH(MHUUYECKUE, TPUTOHOMETPUIECKHE

YpaBHEHMS U HEPABEHCTBA, UX CUCTEMBI;
- yMeTh OINEpUpPOBATh MOHATHAMH: (QYHKIMS, HempepbiBHAsS (yHKIu,
NPOM3BOJIHASA, TEPBOOOpa3Hasi, ONMpPEAETICHHBIH HHTErpal; yMeTh HaXOIUTh
MPOM3BOJIHBIE 3JIEMEHTApHBIX (DYHKIMIA, UCIIOJIB3Ys CIIPABOYHbIE MaTEPHAIIbL;
Uccie0BaTh B NPOCTEHINNX ciaydasX (pyHKIMM HA MOHOTOHHOCTb, HAXOJUTh
HauOONbIINE W HAaWMEHBbIIWE 3HAueHHs (YHKIUH; CTPOUTh TrpaduKH
MHOTOWICHOB C HCIIOJIb30BaHMEM allllapara MAaTeMaTHYECKOTO aHan3a;
NPUMEHATh TPOW3BOJHYIO IIPH pEIICHWH 33had Ha MABIKEHHE; peIaTh
MPaKTHUKO-OPUECHTHPOBAaHHBIE 33/laud  Ha HanOONbIIME W HAaWMEHBIINE
3HAUCHMSI, HAa HAXOK/ICHHE IyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh OIEpHpOBaTh MOHATHAMH: pallMOHaIbHAs (PYHKIHWS, MOKa3aTeIbHAs
GdyHKIWS, CTETeHHAs GbyHKIyS, norapumMuyeckas byHKIMS,
TPUrOHOMETpUUECKHe (YHKIMH, OoOpaTHble (YHKUWHM; yMEHHE CTPOUTH
rpaduky H3yueHHBIX (YHKLMH, HCHOJIB30BaTh TpaduKU IMpU H3YHYECHHH
MPOIIECCOB M 3aBHUCHMOCTEH, NpH pEIIeHHH 3a1ad M3 JAPYIHX Yy4eOHBIX
NpeIMETOB M 3afad W3 peaJbHOM KM3HM; BBIpaXaTb (GopMmyramMu
3aBHCHMOCTH MEX/y BEJTMUYNHAMY;

- yMeTh pemaTh TEKCTOBBIE 3aJaydl pPasHBIX THUIOB (B TOM 4YHCIE Ha
MPOLICHTHI, JOJM W YacTH, Ha JABW)XXEHHE, paboTy, CTOMMOCTb TOBAapoOB M
YCIyT, HAJOTH, 33/la4d W3 OOJIaCTH YNpPAaBJCHUS JUYHBIMH M CEMEHHBIMHU
(mHAHCAMM); COCTaBIATH BBIPAKEHMS, YpPAaBHEHHs, HEpPaBEHCTBA M HUX
CHCTEMBI TI0 YCJOBHIO 33/1a4d, HCCIEJO0BaTh IIOJYyYEHHOE pEIIeHHe H
OLICHMBAThH MPABIONOI00HOCTh PE3yIbTaTOB,;

- yMeTh OIIEpHPOBaTh HOHATHAMH: CpeaHee aphupMeTHIecKoe, MeIraHa,
HanOoJbIIee M HAaWMEHbBIIEEe 3HAUCHHS, pa3Max, TUCIIEPCHS, CTaHIApTHOE
OTKJIOHEHHE YHCIIOBOTO HA0Opa; yMeTb W3BJIEKaTh, HHTEPIPETHPOBATH
nHpOpMaIMIo, MPEACTaBICHHYI0O B TaOmWIaX, Ha auarpammax, rpadmukax,
OTPaXaIOIIyI0 CBOWCTBA PEAJbHBIX IPOLECCOB W SBICHHN; NPEICTAaBIATH
nHPOPMALMIO C  TOMOINBI0 TaONWI] ®  JAWarpamMM; HCCIEAOBATh
CTaTHCTHYECKHE JaHHble, B TOM 4YHCIE C NPUMEHEHHEM TrpadryecKux
METOJIOB M JJICKTPOHHBIX CPEJICTB;

- YMETb OIIEPHUPOBATH MOHATHIMU: CIIyYaHHBIA ONBIT U CIy4aiHOE COOBITHE,
BEPOSITHOCTh  CIIY4alfHOTO COOBITHS; YMEHHE BBIYUCISTH BEPOSTHOCTH C
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COHHaHLHOﬁ MMPAKTUKE

UCIIOJIb30BAaHUEM IpaMYeCKUX METOJOB; IPUMEHSITh (POPMYJIbI CIIOKEHUS U
YMHOXCHHUSI BEPOSTHOCTEH, KOMOHMHATOpHBbIE (AaKTl W (OPMYIBl HpU
pELICHUH 3a/1a4; OLCHUBATh BEPOSTHOCTH PEANBHBIX COOBITHIl; 3HAKOMCTBO
CO CIy4YalHBIMHA BEIWMYHMHAMH; yMEHHUE NPUBOJUTH IMPHUMEPHI NPOSBICHUS
3aKOHa OOJBIIINX YHCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUAX;

- YMETh ONIEPUPOBATH NOHATHAMHM: TOUYKA, MPSIMas, INIOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBIA  YIOJ, CKPEHIMBAIOIUECS MpsMbIe, MapajUIeIbHOCTh U
HNEPHNEHAUKYISIPHOCTD MPSAMBIX M IUIOCKOCTEH, YTOJI MEXIy MPSMBIMH, YrOJl
MEXJy NPSAMON U IJIOCKOCTBIO, YrOJ MEXIY IIOCKOCTSAMH, PACCTOSHUE OT
TOYKU JO TJIOCKOCTH, PACCTOSHHE MEXAY HPSAMBIMU, PACCTOSHUE MEXIY
TUIOCKOCTSIMH; YMEHHE UCIIOb30BaTh MPU PEIICHHUH 3a/1a4 W3y4YeHHbIE (aKThl
U TEOpeMbl IUIAHMMETPHH; YMEHHE OLIEHHBaThb pa3Mepbl OOBEKTOB
OKPY’KaloIIero MUpa;

- YMETh ONEpUPOBATh MOHATUSIMH: MHOTOTPaHHUK, CEYCeHHE MHOTOTPAHHUKA,
Ky0, mapauenenuien, mnpu3Ma, NUpaMHIa, QHUTYpa M IIOBEPXHOCTb
BpallleHHs, OWINHAP, KOHyC, map, cdepa, cedeHus (GUTYphl BpaleHU,
IUIOCKOCTh, Kacaromiascsi cepsl, IWINHAPA, KOHyCa, TUIOMAAb ITOBEPXHOCTH
MUpaMUAbl, TPU3MBI, KOHyCa, WMWIMHIpA, IUomanb cdepsl, o0beM KyOa,
HOPSAMOYTOJNBHOIO  Mapaiiellenunesa, HTUPaMUAbl, MNPH3MbI, LWIMHAPA,
KOHyca, INapa; yMeHWe H300pakaTb MHOTOTPAaHHUKH M IIOBEPXHOCTH
BpAaIllCHUs, UX CEUCHMS OT PYyKH, C NOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
9JIEKTPOHHBIX CPEJCTB; YMEHHME PaclO3HaBaTb CUMMETPUIO B IIPOCTPAHCTBE;
YMEHHE pacIo3HaBaTh IPABUIIbHbIE MHOTOTPaHHUKH;

- YyMeTh ONEpPUPOBATh MOHATHAMHU: JBIKEHHE B IPOCTPAHCTBE, HOJOOHBIE
¢urypsl B IPOCTPAaHCTBE; MHCIONIB30BATh  OTHOIIEHHE  IUIOLIajei
MOBEPXHOCTEH 1 00bEMOB TOT00HBIX (QUT'Yp NPH PELICHUH 331a4;

- YMETh BBIYMCIISITH T'€OMETPUYECKHE BEJIWYMHBI (IJIMHA, YTOJ, ILIONIAJb,
00beM, TUIOIIAb MOBEPXHOCTH), HCIIONIB3YSI U3ydEeHHBIE (DOPMYIIBI M METOJIBI;
- YMETb ONEPUPOBATh MNOHATHSIMH: HPSIMOYrOibHAas CHUCTEMAa KOODPIUHAT,
KOOpAMHATBl ~ TOYKH, BEKTOP, KOOPAWHATBI  BEKTOpa,  CKAaJISIPHOE
IMPOU3BEICHUE, YOl MEXIY BEKTOpaMH, CyMMa BEKTOPOB, NPOHU3BEICHHE
BEKTOpa Ha YHCJIO; HAXOIUTH C IIOMOIIBI0O M3YYEHHBIX (POPMYINI KOOPIHUHATHI
CepeIMHBI OTPe3Ka, PACCTOSHHUE MEXAY IByMs TOUKaMU,

- yMeTh BBIOMpaTh MOAXOIAIINI M3YYEHHBIH METOJ AJS PELICHUS 3afayi,
pacmo3HaBaTh MaTeMaThdeckue (akTbl W MaTeMaTH4ecKhe MOJeIH B
MPHUPOAHBIX M OOLIECTBEHHBIX SBJICHHUSAX, B UCKYCCTBE, YMEHHE NPUBOIUTH
OpUMEpPbl  MaTEMaTHUYECKUX  OTKPBITUM  POCCUHCKOM U MHMpOBOH
MaTeMaTHYECKOH HayKH;

- yMeTb ONEpUpOBaTh MOHATUSAMM: OIpEJEIECHHE, aKCHoMa, TeopeMa,
CIEICTBHE,  CBOWCTBO, MpPHU3HAK,  JOKA3aTeIbCTBO,  PABHOCHIIbHBIE
(hopmynupoBKH; ymeHHe (opMynupoBaTh 0OpaTHOE M IPOTHBOIOJIOXKHOE
YTBEpKJEHHUE, IPUBOJUTH NPUMEPHI U KOHTPIPUMEPHI, UCIOIb30BATE METO/
MaTeMaTHYECKOW MHAYKINH; MPOBOIUTH JOKA3aTENbHBIE PACCYXACHUS NPH
pelIeHnH 3aa4, OLIEHUBATh JIOTMYECKYIO IIPABUIIBHOCTD PACCyKIACHUM;

- YMETh ONEPHPOBATH NMOHATUSIMH: MHOXECTBO, IOJIMHOXECTBO, OIIEPAIIUI
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HaJl MHOXECTBAaMH; YMEHHE MHCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar A ONMCaHHUsS peaJbHBIX INPOLECCOB M SBICHUI MpHU peIIeHUHN
3aja4, B TOM YHCIIE U3 APYTHX y4eOHBIX IPEIMETOB;

- YMETh OIEPUPOBATh MOHATHAMU: rpad), CBI3HBIA Tpad, AepeBo, HUKI, Tpad
Ha IIOCKOCTH; YMEHHE 3aJaBaTh M OMNCHIBaTh Tpadbl pa3IHIHBIMH
crioco0amIr; UCIOIB30BaTh rpadbl MPH PEIICHUH 3a/1aY;

- yMEThb CBOOOJHO ONEPHPOBATH MOHATHAMH: COYETAaHHE, IEPECTaHOBKA,
YUCIIO COYCTAaHHWH, YHCIO TMEPeCcTaHOBOK, OmHOM HpioTOHA; yMeHHe
NPUMEHSTh KOMOMHATOPHBIE (DAKTHI U pacCy KASHHS sl PELICHHs 3a1a4;
-yMeTb OIEpUPOBATh MOHATUSAMH: HATypaJIbHOE YHCIIO, IIEJI0€ YUCII0, OCTATOK
[0 MOJYJIO, pallMOHAJIbHOE YHUCIO, UPPALUOHANBHOE YHCIO, MHOXKECTBA
HaTypalibHBIX, UEJbIX, PAalMOHAJbHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHE
UCIIONIb30BaTh NPU3HAKKU JIEIUMOCTH, HAaMMEHBLIMH OOLIMH JenuTeNns |
HavMeHbllIee olllee KpaTHOe, ajlroput™M EBkinaa mnpu peuieHuH 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMH MTO3UIIOHHBIMU CHCTEMAaMH CUHCIICHHS;

- YMETh CBOOO/IHO OTIEPUPOBATH HOHITHSIMHU: CTEIICHB C IEIBIM ITOKa3aTeseM,
KOPCHb HAaTypajbHOW CTENCHH, CTENEHb C PALMOHATIBHBIM IIOKa3aTeleM,
CTENCHb C JCHCTBUTENBHBIM (BEIIECTBEHHBIM) I[OKa3aTeNeM, Jorapudm
YHCiIa, CHHYC, KOCHHYC U TaHTCHC IIPOU3BOJIGHOTO YHCHIa;

- yMeTb  ONEpPHPOBaTh  TOHATHSIMU:  TOXIECTBO,  TOKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpaBHEHUH W
HEpaBEHCTB, pPABHOCWIBHOCTh YpaBHCHWH, HEPaBEeHCTB U  CHCTEM,
paluoHaJbHEIE, HppanuoHaIbHEIE, IoKa3aTesbHbIC, CTeTICHHBIE,
JorapupMuUYecKie, TPUTOHOMETPHUYECKHE YpaBHEHHs, HEpaBEeHCTBA U
CHCTEMBI; YMEHHUE peliaTh YpaBHEHMS, HEPABEHCTBA M CUCTEMBI C TIOMOIIBIO
pa3NMYHBIX MPUEMOB; peIlaTh YpPaBHEHHs, HEPaBEHCTBA M CHCTEMBI C
rapaMeTpoM; IPUMEHSATh YPaBHEHHS, HEPABEHCTBA, HMX CHCTEMBI JUIS
pelIeHusl MaTeMaTHIeCcKUX 3a/1ad M 3aJad M3 passInuHbIX oOyiacTeil Haykn U
peabHON JKU3HM;

-yMeTh CBOOOJHO OIEpHUpOBaTh HOHATUSAMM: rpapuk (yHKIHH, oOparHas
¢yHKIMA, KOMOO3WIMs (QYHKIWH, JWHEHHas (yHKOUSA, KBaapaTHYHAs
(hyHKIHA, cTeneHHas (QYHKIMA C IeTBIM MTOKa3aTelleM, TPUTOHOMETPHUYECKHUE
(yHKIMHM, OOpaTHbIE TPUTOHOMETpHYECKHE (GYHKIMHU, IIOKa3aTenbHas H
norapupmudeckass (QYyHKUUHM; YMEHHE CTPOUTh TrpaduKku  (QYHKIHMH,
BBITIOJTHATH TPeoOpa3oBaHus rpaguKoB HyHKINH;

YMEHHE WCIIONB30BaTh TpaduKu (QYHKIUH Ui W3ydeHHsS MpPOIECCOB U
3aBHCHMOCTEH TPH PEmIeHUH 3a1a4 U3 APYTUX Y4eOHBIX NPEAMETOB M H3
peaybHON JKU3HM; BBIpaXKaTh (YOPMyJIaMH 3aBUCUMOCTH MEX]y BETHUNHAMM;
yMeHHe CBOOOJHO  ONEpUpPOBATh HOHATHUSMM: YETHOCTh  (DYHKIIHH,
NEePHOANYHOCTh (YHKUUH, OrPaHWYEHHOCTh (YHKIHH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM GYHKIHMM, HanOoJipllee M HAaWMEHbIEe 3HAYCHHS
(hyHKIIMM Ha TIPOMEXXYTKE; YMEHHE POBOINTD HCCie0BaHne (QyHKINMY;
YMEHHE HCIOJIb30BaTh CBOMCTBA W TpaduKu (GYHKOUH IS pemIeHUs
YpaBHEHHWH, HEpPaBeHCTB M 3ajad C [apameTpamu; u300pakaTh Ha
KOOPJMHATHON IUIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHWI, HEPABEHCTB U
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UX CHCTEM;
- yMmeTb CBOOOJHO ONEpPUPOBATh TOHATHSIMHU: IIOCIIEJOBATEIBHOCTD,
apudMeTHyecKas IMPOTPECCHs, T'€OMETPHUUECKas IPOTPeccHs, OECKOHEYHO
yOBIBaromas reoMeTpuIecKast TIPOTPECCHS; yMEHHE 3a7aBaTh
MOCJIEIOBATENIFHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;

- YMETh ONEPUPOBATH MOHATHAMH: HENPEPHIBHOCTh (DYHKINH, aCHMITOTHI
rpaduka (GyHKOWM, TIepBas ®W  BTOpas NPOM3BOAHAsA  (YHKIHH,
TEOMETPUYECKHH W (U3UYECKHIl CMBICT TPOM3BOJHOH, IepBOOOpasHasi,
oTpe/IeTIeHHbII MHTEeTpal; YMEHNE HaXOJUTh aCUMITOTH rpaduka QyHKIUM;
YMEHHE BBIYUCIATH IPOM3BOJAHBIE CYMMBI, IPOM3BEICHUS, YacTHOIO |
KOMITO3MIMH (DYHKLMH, HaXOJUTh YypaBHEHHWE KacaTelbHOH K Tpaduxy
dyHKIMH;

YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO MJIsl HMCCIEAOBaHUS (GYHKIMH, A
HaXOXJICHUS] HAWITYYILero PeIeHus! B IPUKIAHBIX, B TOM YUCIIE COLUAIbHO-
9KOHOMHYECKMX M (U3MYECKHX 3ajadax, U1 ONPEACNEHHsS CKOPOCTH H
YCKOpPEHHs; HaXOIUTh IUIOMIAAN M 00beMBbl (PUTyp ¢ MOMOIIBIO MHTErpaia;
NPUBOANTH TPHUMEPHl MaTEeMaTHYECKOTO MOJCIHPOBAHMS C [OMOIIBIO
mudQepeHraIbHbIX YpaBHEHU,

- yYMeTh OMNEPUPOBATH IOHATHAMH: KOMIUIEKCHOE YHCIIO, COIpSDKCHHbIE
KOMIUIEKCHBIE YHCIIa, MOIYJIh M apryMEHT KOMIUIEKCHOTO ducia, (opma
3aliCH KOMIUIEKCHBIX 4HCell (IFeoMeTpuuecKas, TPUTOHOMETpHYecKas |
anreOpandeckas); yMeTb NPOMU3BOIUTH apu(MeTHUecKue JeHCTBHUSA C
KOMIUIEKCHBIMM ~ YHCJIaMH;  TPUBOJWTH  INPHUMEPBl  HCIIOJIB30BaHUS
KOMIUIEKCHBIX YHCEJ;

- yMeTb CBOOOZHO OINEPUPOBATH MOHSATHAMH: CpeAHee apupMeTHUECKOe,
MenuaHa, HamOoJblllee M HAaWMEHbIEe 3HAYCHHUS, pa3Max, AWUCIIEpCHs,
CTaH/IAPTHOE OTKJIOHCHHWE /I OIIMCAaHWS UHWCIOBBIX JAHHBIX; YMEHHE
UCCIIE/0BaTh CTaTUCTUYECKHE JaHHBIE, B TOM 4YHCIE C HPUMEHEHHEM
rpaUYecKuX METOJOB M JIEKTPOHHBIX CPEICTB; IpaduyecKd HCCIIeI0BaTh
COBMECTHBIE HaONIOJEHNUS ¢ IOMOIIBIO AWarpaMM paccerBaHHs U JIMHEIHON
perpeccuy;

- YMETb HaXOJUTh BEPOSTHOCTU COOBITHH C MCIOJIB30BaHHUEM IpadUuecKUX
METOJIOB; NPUMEHSITD ISl pelieHus 3a1a4 (OPMYJIbI CIIOKEHHSI U YMHOKEHHS
BEpOSITHOCTEH, (OpMyJy IOJHOH BeposiTHOCTH, (opmyiy beprysy,
KoMOuHaTopHbIe (PAKTBI U (HOPMYJIBI; OIICHWBATh BEPOSTHOCTH PEATBbHBIX
COOBITHH; yMEHHE OIepUpOBaTh MOHATHSAMH: CiydailHas BeJIMYHHA,
pacrpenienieHue BEpOSTHOCTEH, MaTeMaTHYECKOe OXKHIaHWE, AUCIEePCUsT W
CTaH/IapTHOE OTKJIOHEHHE CITyYailHOI BeIMYHMHBI, QYHKIIMU paclpeeeHus 1
IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTeILHOTO ¥ HOPMAJILHOTO paclpe/ieIeHHH;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACIpeeleHUH I peleHus
3a7a4; 3HAKOMCTBO C TIOHATHSMHU: 3aKOH OOJBIIMX YHCET, METO/BI
BBIOOPOYHBIX HCCIJIEIOBAHNH; YMEHHE NPHUBOAUTH HPHUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- yMeThb CBOOOJHO OIEpPHPOBATh MOHSITHUSAMH: TOYKA, MpPSMas, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUI yroJy, JBYIpaHHbId yroil,
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TpPEXTPaHHBIA yroJl, MepeceKarolecs, napauaeabHble U CKPEIUBaOIIUecs
IpsMble, MapayIeIbHOCTh U MEePHeHIUKYIAPHOCTh MPSIMBIX U IIOCKOCTEH,
YToJd MEXIY MPSIMBIMH, YTOJI MEXIY NPSIMOM M INIOCKOCTBIO, YTOJN MEXKAY
IUIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh MPU PEIICHUH 3a/1a9 N3yUCHHbBIE (PaKThI
W TEOpeMbl IUIAHUMETPHH; YyMEHHE OICHHBATh pa3Mepbl OOBEKTOB B
OKpYXalOIIeM MHpPE; YMEHHE OIEPHPOBaTh IOHATHSIMU: MHOTOTPaHHUK,
CCUCHNE MHOTOTPAaHHMKA, MPABIIBHBI MHOTOTPaHHUK, MPU3Ma, MHPaMUa,
(urypa 1 HOBEpXHOCTh BpAIEHUS, HWIHHID, KOHYC, Iap, cdepa, pa3BepTKa
MOBEPXHOCTH, CEUEHHUs KOHyca M LMIMHApPA, MNapajulelbHble OCH WIH
OCHOBaHHMIO, CEUEHME MIapa, IUIOCKOCTh, Kacarouiascsi cepsl, LMIHHIpa,
KOHyCa; YMEHHE CTPOMTh CEYeHHE MHOTOTpPaHHHMKA, H300pa)aTth
MHOTOTPaHHUKH, (UTYpbl W TIOBEPXHOCTH BpAILCHMS, UX CEUCHUS, B TOM
YHcIe C TOMOINBIO 3JEKTPOHHBIX CPEJICTB; YMEHHE NPUMEHATh CBOWCTBA
TeOMETPUUECKHX (UTYp, CaMOCTOSITENIFHO (GOPMYJIMPOBATh OIpEACICHHS
n3ydaeMbIX (UTyp, BBIIBUTaTh THIIOTE3BI O CBOMCTBAX M IPH3HAKaX
TeOMETPUYECKHX (HUryp, OOOCHOBBIBATh WM OINPOBEPIaTh HX; YMCEHHE
MPOBOANTD KJIACCU(BHUKALNIO (GUTYp TO Pa3IHMIHBIM TPH3HAKAM, BBIIOJIHITH
HEOOXONMBIE TOTIOJIHUTEIBHBIE TOCTPOCHHUS;

- yMeTb CBOOOJHO ONEpHUPOBaTh MOHATHAMH: IUIOLIANs (UTYPBI, 00BEM
(urypsl, BeIMYMHA yTJA, PACCTOSIHUE OT TOYKH JIO IIOCKOCTH, PACCTOSHHUE
MEXAY MpSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSIMH, IUIOIMAns cdepsl,
TUIONIA]b TOBEPXHOCTHU MUPAMHIBI, IPU3MBI, KOHYCa, IIMINHAPA, 00beM KyOa,
MPSAMOYTONBHOIO  Napajuiesienunena, MUPAaMUAbL, MPU3MBI, LIIHHApA,
KOHYCa, Il1apa; YMEHHE HaXOUTh OTHOIICHHE 00BEMOB MMOI00HBIX HUTYD;

- yMeThb CBOOOJHO OINEPUPOBATH MOHATHUSAMH: JABWXCHHE, MapauIeIbHbII
MepeHoc, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHne MOAOOMs, TOMOOHBIE (UIYpH; YMEHHE paclOo3HABaTh
paBHBIE W TOMOOHBIE (UIYpBl, B TOM YHCIE B IIPUPOJE, HCKYCCTBE,
ApXHUTEKTYpe; YMEHHE HCIOJIB30BaTh T€OMETPHUYECKHE OTHOIICHNUS, HAXOIUTh
TeOMETPUYECKHE BEIMYHMHBI (JUTMHA, YroJl, IUIONa]b, 00bEM) IPH PEIICHUN
33734 U3 IPyruxX y4eOHBIX NIPEIMETOB U U3 PEaTbHON KU3HH;

- yMeThb CBOOOJHO ONIEPHPOBATH MOHATHUSAMH: NPAMOYTOJbHAs CHCTEMa
KOOp/AMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, NPOM3BEICHIE BEKTOPa Ha YHCIIO, Pa3JIOKeHNe BEKTOpa Mo 0asucy,
CKaIIpHOE TPOW3BEJCHHWE, BEKTOPHOE MPOM3BEACHUE, Yrol  MEXIy
BEKTOpPaMH; YMEHHE HCIIONB30BaTh BEKTOPHBIM W KOOPAMHATHBIN METOI IS
pemeHns TEOMETPHUYECKUX 3afad M 3aJad JAPYIHX Y4eOHBIX IPEIMETOB;
ONepUpOBaTh MOHATHAMM: Marpuua 2x2 u 3x3, ompeaenuTenb MaTpHIBbI,
TEOMETPUYECKUI CMBICIT ONPEAETUTENS;

- YMETb MOJENUpPOBaTh pealbHbIE CHTyallud Ha S3bIKE MAaTeMaTHKH;
COCTaBJIATh BBIPAKEHMsSI, YPABHEHMs, HEPABEHCTBA M HX CHUCTEMBI IO
YCIOBHIO 3a/lauM, UCCIEN0BaTh MOCTPOEHHBIE MOJEIU C HCIOJIb30BaHHEM
anmapara anreOpbl, MHTEPIPETUPOBATH MOIYYCHHBIH PE3yNbTaT, CTPOUTH
MaTeMaTHYECKHE MOJIEITH C MTOMOIIBI0 TEOMETPUIECKUX TTOHITHH U BEJIHMYHUH,
pemaTh CBS3aHHBIE C HHUMH TPAKTHYECKHE 3aJla4yd; COCTaBIATH
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BEPOATHOCTHYI0 MOJENb UM WHTEPIPETUPOBATh MOJYUYEHHBIH pEe3yJIbTarT;
pemaTh NpHUKJIAAHbIE 3ala4id CPEeJCTBAMU MaTEeMaTHUECKOTO aHalu3a, B TOM
YHCIIE COIMATBEHO-3KOHOMHYIECKOTO M (PU3MUECKOTO XapaKTepa;

- YMEHHE BBIOMpPATh MOJXOIIIINM METOX Ul PEIICHHS 3aJadl; IMOHUMAaHHUE
3HAaYNMOCTH MAaTEMAaTHKH B U3YYEHHH TPHPOAHBIX M OOIIECTBEHHBIX
MPOLIECCOB M SIBIICHWH; YMEHHE pacllO3HaBaTh IPOSBICHAE 3aKOHOB
MaTEeMaTHKH B HMCKYCCTBE, YMEHHE NPHBOAUTH IPHMEPHl MAaTEMaTHYECKUX
OTKPBITHI pPOCCUHCKON M MUPOBOM MaTeMaTH4YECKOH HAyKH

OK 02 Hcmons30Bath
COBpEMEHHBIE CPE/ICTBA MMOKCKA,
aHaNN3a U HHTEPIPETALHH
nHdopmanum, u
nH(pOpMaLMOHHBIE TEXHOJIOTHH
JUI BBIITOJTHCHUA 3a1a4
npo¢heCCHOHATBHOM
JIeSITEIbHOCTH

B oGnacTy neHHOCTH HAy9HOTO TIO3HAHUSL:
-c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHs HayKH M OOIIECTBEHHOM
[IPAKTHUKHY, OCHOBaHHOT'O Ha Jianore KyJIbTYD,
CIOCOOCTBYIOILIETO ~ OCO3HAHMIO ~ CBOEro  MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM U YUTATEIbCKOU KYJIbTYPBI
KaK CpeJICTBAa B3aUMOACHCTBHS MEXAY JIIOAbMH U MO3HAHHS

MHpa;
- OCO3HaHME IICHHOCTH HayYHOW JEATENbHOCTH, TOTOBHOCTh
OCYIIECCTBIISITH  TPOCKTHYIO U HCCIIEAOBATENIBCKYIO

JeATeIFHOCTh MHANBUAYAIBHO U B IPYIIIIE.
OBnasieHre YHUBEPCATbHBIMU YIE€OHBIMH ITO3HABATEIbHBIMHU
JIEUCTBUAMU:

B) paboTa ¢ uHpOpMaIHei:

- BIIQJETh HaBbIKAMHM MOJyueHHs uHopmanuu U3
HNCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIILHO OCYUICCTBJIATH
MOUCK, AaHaJW3, CUCTEMATH3AlMI0 ¢  HUHTEPHPETALHIO
uH(OpMaLUK Pa3TUYHBIX BUAOB U ()OPM TPEIICTABICHHS;

- CO37aBaTh TEKCTHl B pa3IMUHBIX (opmarax ¢ ydeTom
Ha3Ha4YeHUs WH(opManuy W IEIeBOH ayauTopuu, BHIOMpas
ONTHMAJIBHYIO (pOpMY NPENICTABICHHS U BU3YaIH3aLUH;

- OLIEHMBATH JIOCTOBEPHOCTH, JIETUTUMHOCTH HH(OpMANNH, ee
COOTBETCTBHE MPABOBBIM U MOPAIEHO-3THUECKUM HOPMaM;

- HUCNONb30BaTh  CpelNcTBa  HMHQOPMAIMOHHBIX |
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PECUICHUN KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX H OpraHnu3aIMOHHBIX 3aga4 C
coOIIroIeHnEM TpeboBaHUi SPTOHOMHUKH, TEXHUKHA
0€30MacHOCTH, IMI'MEHbI, pecypcocOepexeH s, MPaBOBBIX H
STHYECKUX HOPM, HOPM HH(POPMAIIMOHHON 6€30I1acHOCTH;

- BUajAeTh HaBBIKAMH  pAcllO3HaBaHWUS W 3aIIUTHI
nHpopmanuy, HHYOPMAITMOHHOW 0€3011aCHOCTH JIMYHOCTH

- YMeThb OIEpUpPOBATh MOHATHAMH: PallOHAIbHAS (YHKLUS, NOKa3aTeIbHas
(hyHKTIHSA, CTETICHHAS ¢$hyHKUNSA, sorapupMuIecKas ¢byHKIHA,
TPUTOHOMETpUUECKHE (YHKINHU, OOpaTHble (YHKIMHM; yMEHHE CTPOUTH
rpa¢KM M3Y4YEHHBIX (QYHKIWH, HCIIOJIB30BaTh TIpaQUKH NPU H3YYCHUH
MPOLIECCOB M 3aBUCHMOCTEH, NpH pELICHHH 33/a4 W3 APYrHX YydeOHBIX

NpeJMETOB M 3aJady M3 peajbHOW IKHU3HHW; BBIpaXaTh (opMyJamu
3aBHCHUMOCTH MEXYy BEJIMUYNHAMY;

- yMETb  ONEPUPOBaTh  TOHATHAMHU:  TOXKIECTBO,  TOKICCTBEHHOE
npeoOpa3oBaHHWe, yYpaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHCHUH W
HEPAaBEHCTB, PABHOCUIBHOCTb YPaBHEHWH, HEPAaBEHCTB U  CHCTEM,
palMOHAIIbHEIE, HppalHOHaIbHEIE, MOKa3aTeIbHBIE, CTETICHHBIE,
norapu(MUYECKUe, TPUTOHOMETPHUYECKUE ypaBHEHHS, HEPaBEHCTBA U

CUCTEMBI; YMETh PEILATh YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMOMOILBIO
pas3IMYHbIX MOPHUCMOB; pe€uIaTb YpaBHCHHA, HCPABCHCTBA HU CUCTEMBI C
napaMmeTpomM; MHNPUMCHATHL YpPaBHCHHSA, HEPABCHCTBA, HX CUCTCMbI I
peUICHUA MaTEMATUYCCKUX 3a/lad U 3aJia4 U3 Pa3INnIHbIX obmacTen HayKu HU
peanbHOM )KU3HU;

- yMeThb CBOOOJHO OINEPUPOBATH MOHATHUAMH: JABIKCHHE, IapaUIeTIbHBIN
[IepEHOC, CHUMMETpUsI Ha TIUIOCKOCTU M B MPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOA00HS, TOAOOHBIE (PUTYPHI; YMETh PacIlO3HABaTh PaBHEIC
U mono0HBIe (UTYpPBI, B TOM YHUCIE B TPHUPOJIE, UCKYCCTBE, apXHUTEKTYpE;
YMETh HCII0JIb30BATh TeOMETpPUYECKHE OTHOULIEHMS], HaxOoJUTh
TEOMETPUYECKHE BEIMYUHBI (INTHHA, YTOJI, IUIOMaab, 00BEM) MPH PEIICHHU
3a7a4 U3 IPYTUX YIeOHBIX IPEAMETOB U U3 pealbHON KU3HU

OK 03 IlnanupoBath U
peaan30BBIBaTH COOCTBEHHOE
podecCHOHAIBEHOE U JINYHOCTHOE
pa3BUTHE, IPEATPUHUMATEIBCKYIO

B o0mactu 1yXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

- ¢(hOopMUPOBAHHOCTH HPABCTBCHHOTO CO3HAHUS, STUYECKOTO
[TOBE/ICHUSI,;

- CIOCOOHOCTB

OLCHUBATL CUTyallUIO U THPUHUMATH

- YMETb OICPUPOBATL [OHATHUAMMU:
I10Ka3aTCJIbHEIC, CTCIICHHBIC, J'IOI'apI/I(l)MI/ILICCKI/IC,
YpaBHCHUSA U HEPABCHCTBA, UX CUCTEMBbI;

- YMETb ONCPUPOBATH HOHATUAMU. MHOT'OIPAHHUK, CCUCHNC MHOT'OIPAHHUKA,

pannoHallbHbIe, HMPpPALMOHAIBHBIC,
TPUTOHOMETPUYECKHE
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JIeATEIbHOCTD B
npodeccroHaBHOM cdepe,
UCIIONB30BaTh 3HAHHSA 110
MIPaBOBOW M (pHHAHCOBOM
I'PaMOTHOCTH B Pa3IMYHBIX
’KU3HEHHBIX CHTYaIUsIX

OCO3HAHHbIE pELICHUS, OpPUEHTHUPYSACh Ha
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHWE JHYHOTO BKJIaZa B TIOCTPOCHUE YCTOHYHUBOTO
Oymyuero;

- OTBETCTBEHHOE OTHOIICHHWE K CBOWUM DPOAWTEISAIM W (WITH)
IPYTHM 9ICHAM CEMBH, CO3MAHHI0 CEMBH Ha OCHOBE
OCO3HAHHOTO MPUHATHS LEHHOCTEM CeMEHHOW >XHU3HU B
COOTBETCTBHH C TpaAUIMAMH HaporoB Poccun;

OBgiajieHre YHUBEPCAILHBIMH PETYJISITUBHBIMH IEHCTBUSMHU:
a) caMOOpTraHU3aITHsL:

- CcaMOCTOSATENbHO  OCYHIECTBJISATH  II03HABATENIbHYIO
JeITeNIbHOCTh,  BBUIBISTH ~ NPOOJIEMBI,  CTaBUTb U
(hopMyIHpOBaTh COOCTBEHHBIC 3aaud B 0Opa30BaTEIBHOM
ACATCIbHOCTH U ) KU3HCHHBIX CUTYAIUAX;

- CaMOCTOSITEIPHO COCTABIIATH IUIAH PEUICHHS MPOOJIEMEI C
YYeTOM UMCIOIIUXCS PECYypPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH
U TIPEeIIOYTCHUH;

- TaBaTh OIIEHKY HOBBIM CHTYaIUsIM;

croco0CTBOBaTh (DOPMUPOBAHHUIO U TIPOSBICHUIO IITUPOKOH
SPYAHIIMM B pa3HBIX OONACTAX 3HAHWH, MOCTOSHHO
MOBBILIATH CBOW 00pa30BaTENbHBIN U KYJIbTYpPHBIH YPOBEHB;

6) CaMOKOHTPOJb:

HCIIOJIB30BaTh MPHUCMbI peqmeKan IJI4 OLUCHKU CUTYyaluu,
BBIOOPa BEPHOTO PELICHHS;

- YMCTh OLCHUBATHL PUCKHU U CBOCBPEMECHHO IIPUHHUMATDH
pEIIeHHS TT0 UX CHIDKCHHIO,

MOpaJIbHO-

B) OMOIIMOHAJbHBIH HHTEIUIEKT, TIPEIOIararoIIni
c(hOpPMHUPOBAHHOCTE:
BHYTPCHHEH MOTHBAaIlUM, BKIIOYAIOUNICH CTpeMIICHHE K

JIOCTIDKEHUIO LENH M YCHEXy, ONTUMH3M, HHUIMATUBHOCTD,
YMEHHE IeHCTBOBATh, UCXOS U3 CBOUX BO3MOXKHOCTEH;

- OMIaTHM, BKJIIOYAOUIed  CIOCOOHOCTh  MOHUMATh
SMOIMOHAIIEHOE COCTOSIHHE JPYTHX, YYUTHIBATH €r0 MpH
OCYILECTBIICHUH KOMMYHHKAIINH, CIOCOOHOCTH K
COYYBCTBUIO M COTIEPEKUBAHHMIO;

- COLHMANBHBIX HABBHIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTB
BBICTPAaWBaTh OTHOIICHHUS C IPYTUMH JIIOABMH, 3a00THTHCH,
HPOSIBISITH MHTEPEC M pa3penaTh KOH(IUKTEI

Ky0, Dapaulenenuien, npu3Ma, nUpamuga, QUIypa M IIOBEPXHOCTb
BpallleHus, LWIMHAP, KOHyC, map, cdepa, cedeHusi (GUTypbl BpalleHUs,
IUIOCKOCTB, Kacaromascsi cepbl, HMINHAPA, KOHYca, IIOIIaab HOBEPXHOCTH
MUpaMUIBI, TPU3MBL, KOHyca, IWIHHIpA, IUIOMmMans chepsl, o0beM Kybda,
IPSIMOYTOJIFHOTO — NApajUIeNieNuIIela, MHUPaMUABI, NPU3MBL,  LIJIHHIDA,
KOHyCa, IIapa; YyMEHHe H300pakaTb MHOTOTPAaHHHUKH U IOBEPXHOCTH
BpAILCHHUs, UX CEUYCHHS OT PYKH, C MOMOIIBIO YEPTSIKHBIX HHCTPYMEHTOB M
3NIEKTPOHHBIX CPEACTB; YMETh PACIIO3HABATh CUMMETPUIO B IPOCTPAHCTBE;
YMETb Paclo3HaBaTh MPABUIbHBIE MHOTOTPAHHHUKH;

- YMETb OIEpPHUPOBATh IMOHATHSIMU: IPSIMOYTOJIbHAs CHCTEMa KOOPIHUHAT,
KOODJMHATHl ~ TOYKH, BEKTOp, KOOPAMHATHl  BEKTOpa,  CKaAPHOE
NPOM3BEACHHUE, YIOJl MEXIy BEKTOpaMH, CyMMa BEKTOPOB, NpPOU3BEACHHE
BEKTOpa Ha YUCJIO; HAXOAUTH C IMIOMOIBI0 M3YYEHHBIX (POPMYII KOOPAWHATHI
CepeUHbI OTPE3Ka, PacCTOSTHUE MEXTY ABYMsl TOUKAMU

OK 04 DddextuBHO
B3aUMO/IeHiCTBOBATh U paboTaTh B
KOJUIEKTHBE ¥ KOMaH 1€

TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOSATENbHOCTH U
CaMOOIIpeIEeTICHHIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-HCCIIEeI0BATEIBCKOM,
MPOEKTHOMN U COLIMANIBHOM I TENIbHOCTH;

Osnagenne YHUBEPCATIbHBIMU KOMMYHHKaTUBHBIMU
JNEHCTBHUSIMH:

- YMETh OIIEpPUPOBAThH MOHATHIMH: CIIyYalHBIH ONBIT U CiIydaiiHOEe COOBITHE,
BEPOSITHOCTD  CIIy4alfHOTO COOBITHS; YMETh BBIUMCISTH BEPOSTHOCTH C
UCIIOJNIb30BAaHUEM IpaMYECKUX METOJIOB; IPUMEHSATH (POPMYIIbI CIIOKEHUS U
YMHOXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBbIE (AaKTBl W (OPMYIBl HpHU
pELIeHUH 33/1a4; OLEHWBATh BEPOSTHOCTH PEAIbHBIX COOBITHIl; 3HAKOMCTBO
CO CJlyJalHBIMHM BEJIMYMHAMHU; YMEHHE IPHUBOJUTH NPUMEPH! NPOSBICHHS
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0) coBMeCTHasl IeATEIBHOCTD:

- TIOHMUMATh W HUCIOJIE30BaTh MPEHUMYINECTBA KOMAaHIHON U
WHIWBUAYAIEHOU pabOTHI;

- PUHUMATH e COBMECTHOM NI TENHHOCTH,
OpPTaHU30BBIBATh W KOOPAWHUPOBATH JCHCTBHA TIO €€
JOCTHKEHUIO: COCTaBJIATh IUIaH JACMCTBUM, pacupeleisiTh
POJH C YIETOM MHEHHH y4aCTHHKOB OOCYKIATh Pe3yIbTaThI
COBMECTHOH paboTHI;

- KOOPIMHHPOBATH W BBIMOJIHATH pabOTy B YCIOBHUIX
peabHOrO, BHUPTYaJILHOTO u KOMOWHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBIISITh MO3UTUBHOE CTPATEIrMUECKOE MOBEICHUE B
Ppa3JIMYHbIX CUuTyauusiax, IMIPOABJIATH TBOPYECTBO nu
BOOOpakeHUe, ObITh HHUIIMATUBHBIM.

OBaieHre YHUBEPCANBHBIMA PETYIATHBHBIMU IEHCTBHAMHU:
T) IpUHATHE ceOs U IPYTUX JOACH:

- MPUHAMATh MOTHUBBI M apTyMEHTHl OPYTUX JIOACH IpH
aHaM3e pe3yIbTaToOB JIEATCIFHOCTH,

- MpHW3HABAaTh CBOE NPaBO W TNPaBO JPYTUX JIOIeH Ha
OIIINOKH;

- pa3BUBATh CHOCO6HOCTI) IMMOHUMATb MHUDP C MO3UIUN APYTOro
YeloBeKa

3aKOHa OOJIBLIMX YHCEJI B IPUPOIHBIX M OOIECTBEHHBIX SBICHUSIX;

- YMETh CBOOOJIHO ONEpUPOBATH HOHITUSIMHU: CTEIICHB C IEIIBIM IT0Ka3aTeseM,
KOPCHb HATypalbHOW CTENCHM, CTCIEHb C PALMOHATIBHBIM IIOKa3aTeleM,
CTCTICHb C JEHCTBHUTENBbHBIM (BEUIECTBEHHBIM) IIOKa3aTeleM, JIOTapu(Mm
YHCiIa, CHHYC, KOCHHYC U TaHTCHC IPOU3BOIBHOTO YHCIIA;

- yMeTh CBOOOJHO OIEpHUPOBaTh MOHATHAMHE: Tpaduk (yHKOHUH, oOpaTHas
¢dyHKIAA, KOMIO3WIMA (YHKIWHA, nuHEeHHAas (QyHKOHS, KBaIpaTHIHAs
¢yHKIMA, cTeneHHas QYHKIUS C IIETbIM TT0Ka3aTesieM, TPUTOHOMETPUIECKHUE
¢yHKIMM, OOpaTHBIE TPUTOHOMETpHYECKHE (YHKIMHU, IOKa3aTelbHas H
norapupmudeckast QyHKIUH; YMETh CTPOUTH IpaduKy (HYHKIHMH, BBIIOIHAT
npeoOpa3oBaHus rpaduKoB (HYHKIHH;

- YMEThb WCIOJb30BaTh rpapukyu (YHKIMHA U1 M3YYEHUs IPOIECCOB U
3aBUCHMOCTEH IPHM PEUICHUM 3ajad W3 JPYrHX Y4EeOHBIX NPEIAMETOB U W3
peaybHOM JKU3HM; BBIpaXKaTh (YOpMyJIaMH 3aBUCUMOCTH MEX]y BETHUUHAMM;
- cBOOOZHO OIEPUPOBATH MOHATHAMH: YETHOCTh (PYHKINH, HEPHOIUIHOCTH
(yHKIINH, OTPAaHWYEHHOCTh (DYHKIUH, MOHOTOHHOCTD (PYHKIIMH, SKCTPEMYM
¢ynkiuy, HanboblIee W HAMMEHbIIIEe 3HAaUeHUS (YHKIMN HA TPOMEXKYTKE;
YMETb IPOBOANTH HcCIIEI0BaHNE (PyHKINY;

- YMEThb HCIIONb30BaTh CBOWCTBA M TIpapuku (YHKIUH U1 pEHICHHS
YpaBHEHHH, HEpaBeHCTB M 3a7ad C [apaMeTpamMH; H300paxaTh Ha
KOOPJUHATHOM IUIOCKOCTH MHO>KECTBA PELIECHUN YPABHEHUIl, HEPABEHCTB U
UX CHCTEM

OK 05 OcymiecTBIsATh YCTHYIO U
MMMCbMCHHYIO KOMMYHUKAIIAIO HA
rOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueTom
0COOEHHOCTEH COMANIBHOTO U
KyJIbTYPHOTO KOHTEKCTa

B 0071acTH 3CTETHYECKOTO BOCIIMTAHUS:

- 3CTETHYECKOE OTHOIICHHE K MHPY, BKIIIOYAs 3CTETHKY
ObITa, HAYYHOT'O M TEXHUYECKOIO TBOPYECTBA, CIIOPTa, TPyAa
1 00IIECTBEHHBIX OTHOIICHHUIA,

- CIOCOOHOCTh BOCIIPHHUMATH Pa3jMYHbIC BUIbI UCKYCCTBA,
TPaAMUMK W TBOPYECTBO CBOEr0 M JPYrMX HApPOJOB,
OIIYIATh SMOIMOHAILHOE BO3/ICHICTBHE UCKYCCTBA,;

- yOeKAEHHOCTh B 3HAYUMOCTH JUIsl JIMYHOCTH M OOIIECTBA
OTEUECTBEHHOT0 M MHPOBOIO HCKYCCTBA, JTHHUYECKHUX
KyJIbTYPHBIX TPAIUIUIl U HAPOJHOTO TBOPUECTBA,;

- TOTOBHOCTH K CAMOBBIPQYKCHHUIO B Pa3HBIX BHaX HCKYCCTBA,
CTPEMJICHHUE MPOSBIIATH Ka4eCTBA TBOPYCCKOM JINUHOCTH;

Ogagenne YHUBEPCAJIbHBIMU KOMMYHHKATHBHBIMH
JNEUCTBUSIMU:

a) obmieHue:

- OCYILECTBIISITh KOMMYHHUKAIIMU BO BCEX chepax IKHU3HH;

- pacro3HaBaTh  HeBepOallbHbIE  CpEICTBa  OOIICHMS,
NOHMMaTh 3HAa4YE€HHE COLMAIBHBIX 3HAKOB, DPAacIO3HABAThH
NPEANOCBUIKM  KOH(IMKTHBIX ~CHUTyalluii W CMSr4aTh
KOH(JIMKTBI;

- Pa3BEpHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3pCHUA C
HCIOJIb30BAHUCM SA3BIKOBLIX CPECACTB

- YMETh OIlepUpOBaTh MOHATHAMH: CpeHee apUuMeTHIecKkoe, MeauaHa,
HanOoJbIIee M HAaWMEHbIIEe 3HAUCHMS, pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO Halopa, yMEHHME H3BJIEKaTb, HHTEPIPETHPOBATH
nHdopmanuio, MpeACTaBIeHHYI0 B TaOJIMIAaX, Ha quarpamMMax, rpadukax,
OTpaXKarolllyl0 CBOWCTBA peajbHBIX IPOLECCOB U SIBJICHUMN; IPEACTABIATH
nHpopManMio ¢ TNOMOMBI0 TabiIWIl W  JWarpaMM;  HCCieloBaTh
CTaTHCTHYECKHE JaHHble, B TOM 4YHCIE C IPUMEHEHHEM TIpadUuecKuX
METOJIOB 1 IEKTPOHHBIX CPEJCTB;

- YMETh ONEPUPOBATH NOHATHAMM: TOUKA, NPSIMas, INIOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBIA  YrOJ, CKpEUIMBAIOIIUECS MpsMble, MapajUIeNbHOCTh U
HNEPNEHUKYJISIPHOCT IPSMBIX U IJIOCKOCTEH, YroJl MEXJYy IPSAMBIMU, YIOJ
MEXAY IPAMON U INIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMHM, PAaCCTOSIHUE OT
TOYKM J0 IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMH, PACCTOSHHUE MEKIY
IJIOCKOCTSIMY;

- YMETh HCIIOJIb30BaTh NMPH PEIICHUH 3a1ad M3ydeHHBIE (DAKTHl M TEOPEMBI
IUTAaHUMETPHH; YMEHHUE OIICHNBATh Pa3Mephl 00BEKTOB OKPYIKAIOIIEro MUPa
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OK 06 IlposiBasTh rpaxaaHCKO-
MaTPUOTHUYECKYIO MO3UIIHIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE
TPAIUIIMOHHBIX POCCHHCKHUX
JTyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCIIE C yUETOM
TapMOHU3AIHN
ME)KHAI[IOHAJIBHBIX U
MEXKPEIUTHO3HBIX OTHOLICHUH,
MIPUMEHSTh CTaHJAPTHI
AQHTUKOPPYNIUOHHOTO TIOBEJCHUS

- Oco3HaHMe OOYYaIOUIMMUCS POCCHHCKON TIpakJaHCKOMH
HJICHTUYHOCTH;

- IeJCHANpaBICHHOEC pPa3BUTHE BHYTPCHHEH IO3UIMNH
JMYHOCTH Ha OCHOBE yXOBHO-HPABCTBEHHBIX IICHHOCTEH
HaponoB Poccuiickoil  ®enepauuu, HCTOPUYECKUX U
HAIIMOHAIBHO-KYJIBTYPHBIX TpaIuIHA, (dopmupoBanue
CHUCTEMBI 3HAYHMBIX I[€HHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTHKOPPYIIIIHOHHOTO  MHPOBO33PEHUsS, IPABOCO3HAHUS,
JKOJIOTUYECKON KYJIBTYPHI, CIIOCOOHOCTH CTaBUTh IEJIU U
CTPOUTH JKU3HEHHBIE TIAHBL;

B yacTu rpakJaHCKOTr0O BOCIIUTAHUSI:

- OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00S3aHHOCTEH,
YBaXCHHE 3aKOHA U TIPABOIOPSAIKA;

- HpI/IHSITI/Ie TpaJII/IIII/IOHHI)IX HallMOHAJIBHBIX,
00IIIeYeTOBEYECKIX TYMAaHUCTHYECKUX H JIEMOKPATHIECKUX
IICHHOCTEH;

- TOTOBHOCTH TIPOTHBOCTOSATH HICOJOTHU HKCTPEMHU3MAa,

HalmpoHaJIu3Ma, KCCHO(1)06I/II/I, AUCKPpUMUHAIINN 10
COLIMAJIbHBIM, PCJIUTHO3HBIM, pPAaCOBBbIM, HAIHWOHAJIbHBIM
MpU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO JIeATEIbHOCTh B MHTEpecax
TpakAaHCKOTO OOIECTBA, Y4aCTBOBATh B CAMOYIIPABICHUH B
00111e00pa30BaTeNbHON OpraHu3alMid U JETCKO-IOHOIIECKHX
OpraHu3aIHsX;

- yMEHHE B3aUMOJICHCTBOBATH C COI[MAIBHBIMU HHCTUTYTaMH
B COOTBETCTBHH C X (QYHKIIUSIMH U HaA3HAUCHUEM;

- TOTOBHOCTh K TyYMaHHTapHOM W  BOJIOHTEPCKOM
JIeTeIIbHOCTH;

MaTPUOTHYECKOTO BOCITUTAHMSL:

- c(hOpMHUPOBAHHOCTH poccuiickoit TPaKIaHCKOMN

WAEHTUYHOCTH, NAaTPUOTHU3Ma, YBAaXEHHUs K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTU Iiepen; PoauHoi, ropaoctu 3a
CBOM Kpaii, cBoto PoniMHy, CBOIl SI3bIK U KYJBTYpY, IPOLLIOE
U HacTosllee MHOTOHALMOHAIbHOIrO Hapoaa Poccuy;

- 1IIEHHOCTHOE OTHOULIEHHWE K TOCYIapCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY W MPUPOJHOMY HACIEIUIO0, TMaMSITHUKAM,
TpaguuusM HapoaoB Poccun, goctuxkenusim Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX U TPYIE;

- upaeWHas yOEXKICHHOCTb, TOTOBHOCTh K CIYXCHHIO W
3ammre OTevyecTBa, OTBETCTBEHHOCTD 32 €ro CyIbOY;
OCBOCHHBIC OOYYAIOIIUMHUCS MEKIPEAMETHBIC IMOHATUS |
VHHBEpCalbHBIC  y4eOHbIe  JeHCTBHA  (pEryJATHUBHBIC,
MO03HABATENIbHbIE, KOMMYHUKATHBHBIC);

- CIIOCOOHOCTh WX WCTOJB30BAaHUS B IO3HABATEIHHOH H
COIMAJIbHOM TMpaKTHKE, TOTOBHOCTh K CaMOCTOSITEJIbHOMY

- YMETh OIIEPUPOBATh IOHATUSMU: IPIMOYTOJIbHASL CUCTEMA KOOPAHHAT,
KOOpJUHATHI TOYKHU, BEKTOP, KOOPAUHATEI BEKTOPA, CKAJIIPHOE
MPOU3BEACHUE, YOI MEXAY BEKTOPAMH, CyMMa BEKTOPOB, IIPOHU3BEICHHE
BEKTOpa Ha YUCII0; HAXOAUTD C TOMOIIBIO N3yIEHHBIX (OPMYIT KOOPIUHATHI
CepeIVHBI OTPE3KA, PACCTOSTHAE MEKAY IBYMs TOUKAMU;

-yMETb BBIOMpPATh NOAXOAALIINN U3YUICHHBIH METOA IJIsl PELICHUS 3a0atH,
pacro3HaBaTh MaTeMaTHIECKUE (DAKTHI 1 MAaTEMAaTHIECKNUE MOJIEIH B
MPUPOTHBIX M OOIIECTBCHHBIX SBICHUSX, B ICKYyCCTBE; yMCHHE IPHBOIUTH
IIPUMEPbl MATEMAaTUUYECKUX OTKPBITUM POCCUIACKON U MUPOBOU
MaTeMaTUYECKOU HayKHU.

- YMETh OIIEPUPOBATH MOHATHIMU: CIIyYaiHBIA ONBIT U CIy4aiHOE COOBITHE,

BEPOSITHOCTb  CIIy4allHOrO COOBITHS; YMETh BBIYUCISITH BEPOSTHOCTH
UCIIONIb30BaHUEM IpaMYECKUX METOJIOB; NPUMEHSITh (POPMYIIbI CIIOKEHHUS
YMHOXCHHUSI BEpOSTHOCTEH, KOMOHMHATOpHBIE (akTel U (HOPMYIIBI

C
u

pu

peHICHUMN 3aaad; OLUCHHBATHb BCPOATHOCTU PCAJIbHBIX CO6BITPII7[; 3HAaKOMCTBO
(¢{0) CHy‘IaﬁHBIMH BCJIMYMHAMHU; YMCHHUC MNPHUBOAWUTH NPHUMCPBI HNPOABICHUA

3aKOHA OOJIBIINX YKCEll B MNPUPOAHBIX U O6H.leCTBeHHBIX SIBJICHUAX
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IUIAHWPOBAHUIO M OCYIIECTBIICHUIO Y4eOHOW NesTeNbHOCTH,
OpraHM3aliy Y4eOHOr0 COTPYIHUYECTBA C Me1arOrHueCKUMHU
pabOTHHKAMH W CBEPCTHHKAMH, K yJaCTHIO B IOCTPOCHHHU
WHINBUAYAIEHONW 00pa3oBaTeIbHOM TPaeKTOPHH;

- OBJIA/ICHNE HAaBBIKAMH y4eOHO-HCCIIEI0BATENBCKOM,
IIPOEKTHOM U COITMAIILHOM EATEIbHOCTH

OK 07 CopneticTBOBaThH
COXPaHEHHIO OKPYKaIOIIEH Cpenspl,
pecypcocOepeKeHNI0, TPUMEHSTH
3HaHMA 00 U3MECHEHNH KIIMMAaTa,
NIPUHIUIIBI OEPEKITNBOTO
MIPOMU3BOJICTBA, 3(Y(PEKTHBHO
JIEHCTBOBATh B UPE3BbIUANHBIX
CUTyaludax

- HE IPUHUMATh AECUCTBUS, IPUHOCSIINE BPEN OKpYXkKarolleu
cpexe;

- YMETh IPOTHO3UPOBATH HEOJIATONPUATHBIE SKOJIOTMIECKHUE
TIOCJICICTBHSA MPEANPUHUMAEMBIX ICHCTBHH, IPEIOTBPAIIATh
uX;

- pacuMpHTh
HaIlpaBJIeHHOCTH;
- paspabarbiBaTh IUIAaH pEUICHHS NPOOJIEMBI C YYETOM
aHaliu3a HUMCIOMIUXCSA MaTCpHaJIbHBIX MW HEMATCPUAJIBbHBIX
pecypcos;

- OCYIIECTBIATh IEJICHANPABICHHBIH IOHCK IIepeHoca
CPEACTB U cII0cO00B AeHCTBUS B IPO(ECCHOHABHYIO CPELY;
- yYMETh TNEpPEHOCHTh 3HAHUS B II03HABATEIBHYIO U
MPaKTHIECKYIO 00JIaCTH KU3HEAECATEILHOCTH;

- IpenyaraTth HOBBIE NPOCKTHI, OLCHUBATh WAEU C TO3HLUH
HOBU3HBI, OPUT'MHAJIBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

- AaBaTb OUCHKY HOBBIM CUTYyaIllUsAM, BHOCUTb KOPPEKTUBLI B
JACATCIBbHOCTD, OIICHUBATE COOTBETCTBUC PE3YJILTATOB LCIAM

OIIBIT JACATCIIBHOCTHU 9KOJIOTHYECKOM

- yMEThb ONEpUPOBATH MOHATHAMH: (QYHKIUS, HENpepbIBHAs (yHKIWS,
MPOM3BOJHASA, TEPBOOOpA3HAs, ONpPEAEICHHBIM HHTETPAN; yMETh HAaXOIUTh
MPOU3BOIHBIE 3IEMEHTAPHBIX (DYHKIHH, NCIONB3Ys CIIPABOYHBIC MaTCPHAIIbI;
WCCIIE0BaTh B NPOCTEHINNX caydasX (pyHKIMH HA MOHOTOHHOCTH, HAXOJIUTh
HauOONbIINE W HaWMEHbIIWE 3HAueHHs (QYHKIHMH; CTPOUTh TpaduKH
MHOTOWJICHOB C MHCIOJb30BAHUEM amlapara MaTeMaTHUYeCKOro aHalu3a;
MPUMEHATh MPOU3BOAHYIO MpPHU PpELICHWH 3aJad Ha JBWXEHHE; peIlaTh
NPaKTHKO-OPUCHTHPOBAHHBIE 33/1aud  Ha HauOOJbIIME W HaUMEHBILNE
3HA4YeHHUs, Ha HAXOXKACHUE IyTH, CKOPOCTH U YCKOPEHHUS;

- YMETb ONIEpPHPOBaTh MOHATHAMH: ABIXEHHE B MPOCTPAHCTBE, MOJOOHBIE
¢urypel B TPOCTPAHCTBE;  HCIIOIb30BAaTh  OTHOLIGHWE  IUIOMIAJCH
MOBEPXHOCTEH 1 00HEMOB OAOOHBIX (GUTYp MPH PELICHUH 33134,

- YMETh BBIYMCIATH T'€OMETPUYECKHE BEJIWYMHBI (IJIMHA, YTOJ, ILIOIIAlb,
00beM, IUIOIIAb MOBEPXHOCTH), HCTIONB3Ys U3yIEeHHBIE (DOPMYJIBI M METOIBI
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2. CTPYKTYPA U COAEPXKAHUE YUYEFHOU JUCIHUATLIAHBI

2.1. O0beM TUCHUILIMHBI U BUbI y4eOHOH padoThI

Bupa yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 308
B T.Y.

OcHOBHOeE cojlep:KaHHe 300
BT. U..

TEOpETHYECKOe 00yUeHne 220
[PaKTUYECKUE 3aHATUS 24
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 56
NPHUKJIATHOT0 MOIYJIA)

BT. 4.:

TeopeTudeckoe o0ydeHue -
MPAKTUYECKHUE 3aHITUS 56
Koncyabranumn 2
IIpome:xxyTouynast arrecranus B ¢gopMe 1 pepeHIUPOBAHHOIO 3a4eTa

(1 cemecTp)

IpomexxyTounas atrectaius B popme 3x3ameHa (2 cemecTp) 6
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2.2. TemaTu4ecKuii IJIaH U COAEPKaAHUeE TUCHUIINHBI

HaumeHoBaHue pa3jaesioB u TeM Coaepxxanue yuyeOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHAIBLHO- O0bem | Popmupyembie
OPHMEHTHPOBAHHOE), JTA00PATOPHbIE H MPAKTHYECKHE 3AHATHUSA, IPUKJIATHON YacoB | KOMIIeTEHUHH
MOAYJIb (IIPY HAJTUYMH)
1 2 3 4
Pa3nea 1. IloBTopeHne Kypca MaTeMaTHKAa OCHOBHOM IIKOJIbI 22
Tema 1.1 Llens u 3agaun marematuku | Cojep:kanue ydeOHOro MaTepuasia
IIPY OCBOEHMH CIIELIUAIBHOCTH bazoBeie 3HaHUS U yMEHUS 110 MaTEMaTHKE B IPOPECCHOHATIHLHON U B TIOBCEAHEBHOM
IEATEILHOCTH. 2
Tema 1.2 Yucna v BeIYUCICHUS. Copep:xanue yueOHOro MaTepuana
Bripaxkenus u npeodpa3zoBaHus JleWicTBUS HAJ| MTOJIOKUTENBHBIMU M OTPUIATEIBHBIMH YHCIaMH, OOBIKHOBEHHBIMH U
JECSITUUHBIMH IPOOSMHU.
JlericTBus co creneHs MU, GOPMYITBI COKPAILICHHOTO YMHOKEHUS 2
Tema 1.3 I'eoMeTpust Ha IIOCKOCTH IIpodeccrnoHaILHO-OPUEHTHPOBAHHOE COJIEPKAHNE
Ilpakmuueckoe 3anamue No 1
Bunel mnockux ¢uryp u ux miomazs. [IpakTuko-opueHTHpOBaHHBIE 33]]a4U B Kypce
T€OMETPHUHU Ha TJIOCKOCTH 2
Tewma 1.4 IIpouieHTHBIE BBIYMCIICHUS Coz[epsll)caﬂne y4e0HOro MaTepuaJa OK 01, 0K 02,
[IpocTeie mpoLEeHTHI, pa3Hble cI0coOb! MX BhlunciaeHHs. ClI0KHbIE TPOIIEHTHI 2 8112 82’ 8§ 82’
Ilpakmuueckoe 3anamue Ne2 OI& 07 ’
[IponieHTHBIE BEIYMCICHUS 2 ’
Tema 1.5 YpaBuenus u HepaBeHcTBa | Coep:kaHue y4eOHOI0 MaTepuaa
JIuHeltHble, KBaJIpaTHBIE, IPOOHO-JIMHEHHbIE YpaBHEHHS U HEPABEHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEHMsI U HEPABEHCTBA 2
Tema 1.6 Cuctembl ypaBHEHUN U Coaep:xaHue yueOHOro MaTepuaJia
HEPaBEHCTB CriocoOblI perieHust CUCTeM JIMHEHHBIX ypaBHeHU. [lonsTre matpuna 2x2 u 3x3,
onpeaenuTenb Matpulbl. Merop ["aycca. Cuctembl HENMMHEHHBIX ypaBHEHUM. CHCTEMBI
HEPABEHCTB 6
Tema.l.7 BXogHOW KOHTPOJb Conep:kaHue y4eOHOIro MaTepuaa
Boruncnenus u npeoOpasoBanusi. Y paBHEHHs U HEpaBeHCTBA. ['eomeTpus Ha
IIJI0OCKOCTH
Konmponvnas paboma No 1 2
Pa3pea 2. IIpsiMble M IJIOCKOCTH B POCTPAHCTBE 18 OK 01, OK 02,
Tewma 2.1 OcHOBHBIE IOHSTHUS \ Cojaepixanue yueOHOro MaTepuaJa 2 OK 03, OK 04,
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crepeoMerpuu. Pacrionoxenue IIpenmer crepeomerpun. OCHOBHBIE TOHATHSA (TOUKA, IPsIMasi, IJIOCKOCTb, OK 05, OK 06,
MPSIMBIX U MJIOCKOCTEH npoctpancTBo). OCHOBHBIE akCHOMBI cTepeomeTpun. [lepecekaroniuecs, OK 07.
napajuiesibHble U CKpeliuBarolecs npsmMele. [Ipu3Hak u cBONCTBA CKpPEIIMBAIOIINXCS
npsiMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
Tema 2.2 [TapamienbHOCTb NPSMBIX, Coaeprxanue yueOHOIro MaTepuaJa
MPSAMON U TIIOCKOCTH, TIJIOCKOCTEN [TapannensHbie psiMast ¥ TWI0cKoCTh. Onpenenenue. [Ipuznak. CBoiicTBa (¢
nokasarenbcTBoM). [lapamnensasie mwnockoctu. Onpenenenue. [Ipusnak. CroiicTBa (c
J0Ka3arenbeTBOM). Terpasap u ero anemenTsl. [lapanienenunes U ero 3J€MeHTHI.
CaolicTBa IPOTUBOIOJIOKHBIX IpaHel u AuaroHaneil napamienenunena. [loctpoenue
ceuenuni. Perrenue 3amau. 4
Tema 2.3 IleprieHauKyJIIpHOCTD Coaeprxanue yueOHOIro MaTepuaJa
IPSIMBIX, PSAMOH U IIJIOCKOCTH, [lepnienaukynsapuslie npsmsie. [lapamuienbHble npsMble, MEPIEeHAUKYISPHbIE K
IJI0CKOCTEN m1ockocTy. [Ipu3Hak nepneHIuKyIsipHOCTH MPSIMON U TUIOCKOCTH. JloKa3aTenbCTBO.
[lepnenaukynsp u HakioHHas. [lepnenaukynspusle nmiaockocty. [lpusnak
IIEPIEHJUKYISIPHOCTH II0CcKocTel. JlokasarenbecTBo. PaccTosiHue B IPOCTpaHCTBE 2
Tema 2.4 Teopema o Tpex Coaep:xanue y4eOHOro MaTepHuaJia
HepIEeHIUKYIIApax Teopema o Tpex nepneHAUKYIsIpax. Yroia MeXIy NPsIMON U INIOCKOCTBIO. YTOJ MEXY
TJIOCKOCTSIMU 4
Tema 2.5 IlapamnensHsle, IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE
NEPIEHIUKYIISIPHBIE, CKPCIIUBAIOIINE | AKCHOMBI cTepeoMeTpuH. [lepneHIuKynsipHOCTb NPSMON U IJIOCKOCTH,
psIMbIe NapajyieNIbHOCTh ABYX MPSMBIX, MEPHEHIUKYISPHBIX MIIOCKOCTH,
MEPIEeHIUKYJIIPHOCTD MIOCKOCTEN
Ilpakmuueckoe 3anamue Ne 4, 5
[lapanienbHble, NEPIEHIUKYISIPHBIE, CKPEIIMBAIONINE TPSIMbIE 4
Tema 2.6 Pemienue 3anau. IIpsameie 1 | Copep:kaHue yueOHOI0 MaTepuaa
IJIOCKOCTH B IIPOCTPAHCTBE Pacrnionoxxenre npsiMbIX U MJI0CKOCTEH B mpocTpaHcTBe. [lepneHuKynsipHOCTb U
NapaJuIeIbHOCTb NPSIMBIX U III0cKocTel. CKpelmBaromuecs npsimble
Konmponvnas paboma No2 2
Pa3nes 3. KoopanHaThl H BEKTOPBI 16
Tema 3.1 JlexkapToBBI KOOpAUHATHI B Coaeprxanue yueOHOro MaTepuaa
npoctpaHcTBe. PaccrosiHne Mexay JlexapToBBI KOOPAMHATHI B POCTpaHCcTBE. [IpocTeiimme 3anaun B KOOpANHATaX. OK 01, OK 02,
nBymst Toukamu. KoopanHatet Paccrosinne Mexay 1ByMsl TOUKaMH, KOOPAMHATHI CEPEIUHBI OTPE3Ka OK 03, OK 04,
CEpeIMHBI OTPE3Ka 4 OK 05, OK 06,
Tema 3.2 BeKTOpBI B IPOCTPAHCTBE. Coaeprxkanue yueOHOIro MaTepuaia OK 07.
VYron mexny Bekropamu. CkanspHoe | Bektopsr B mpoctpancTBe. CliokeHUE U BEIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa
IIPOU3BE/ICHNE BEKTOPOB Ha yncio. Kommutanapasie BekTopbl. CKalsipHOE IPOU3BEACHNE BEKTOPOB. Pasnokenne
BEKTOpa 10 TPeM HEKOMILIaHApHBIM BekTopaM. KoopauHaThl BEKTOpa, CKaJIsSIpHOE 6
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MIPOU3BE/ICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MKy BEKTOPaMH, YIOJl MEXIY
MPSIMOM M TIOCKOCTBIO, YTOJl MEXAY MJIOCKOCTSIMU. Y paBHEHUE TIIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIPEACITUTENS 2X2

Tema 3.3 IIpakTuko-
OPUEHTHUPOBAHHBIE 33]]a4H HA
KOOPJIUHATHOMN TIOCKOCTH

IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/lEPKAHUE

Ilpakmuueckoe 3anamue Ne 6
KoopaunaThas miaockocTs. Beruucienue paccTosHui Ha MI0CKOCTH.
Ilpakmuueckoe 3anamue Ne |

Brruncnenue momaznei Ha miockoctu. KoandecTBeHHbIE pacueTsl 4
Tema 3.4 Pemenue 3anad. Coaeprxanue yueOHOIro MaTepuaJa
KoopauHnaTsl 1 BEKTOPBI JlexkapTOBbI KOOPIMHATBI B ITPOCTpaHcTBE. BekTops!l B ipocTpancTBe. CloKeHue u
BBIUMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yKciio. KoMIiaHapHble BEKTOPBI.
CkayisipHO€E IIPOU3BEICHNE BEKTOPOB. Pa3noxkeHue BEKTopa 10 TPeM HEKOMIUIAHAPHBIM
BekTopaM. IIpocreiimne 3anaun B koopauHaTax. KoopinHATEl BEKTOpA, pacCTOsIHUE
MEXly TOYKaMH, KOOPIUHATHI CEPEIUHBI OTPE3Ka, CKAIIPHOE TPOU3BEACHHUE BEKTOPOB
B KOOpJMHATAaX, YroJ MEK/Jy BEKTOPaMH, YroJl MEeXAy IPSIMOM U IJIOCKOCTBIO, YToJl
MEXy TUNIOCKOCTSIMU
Konmponvnas paboma Ne 3 2
Pasnen 4. OcHoBbI TpUTroHOMeTpHH. TpuronomMerpuyeckue GyHKINU 36
Tema 4.1 Tpuronomerpuyeckue Coaeprxanue yueOHOIro MaTepuaJa
(GyHKIMU IPOU3BOJIBHOIO YIJIa, Panuannas mepa yria. IloBopoT Touku BOKpyr Hauana koopauHat. OnpeneneHue
yucna. Paguannas v rpagycHas Mepa | cMHyca, KOCHHYCA, TAHT'€HCA M KOTaHTeHca. 3HaKHU CHHYCa, KOCHHYCA, TAHTeHCa U
yria KOTaHT'€HCa 10 YETBEPTSAM. 3aBUCUMOCTb MEKy CHHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHT'€HCOM OJHOTO U TOrO XK€ yria 4
Tema 4.2 OcHOBHbBIE CoaepixkaHue yueOHOro MaTepuajia
TPUTOHOMETPUYECKUE TOXKIECTBA. Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC, TAHT'€HC M KOTAaHT'€HC YIJIOB & U OK 01. OK 02
DopMyIIbl IPUBECHUS — o . DopMyIIbl IPUBEAECHUS 4 OK 03’ OK 04’
Tema 4.3 CuHyc, KOCUHYC, TAHT'€HC Coaeprxanue yueOHOro MaTepuaJa OK 05’ OK 06’
CYMMBI M Pa3HOCTH JIByX YTJIOB. Cymma 1 pazHOCTb cuHYCOB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC OI& 07 ’
CuHyC 1 KOCUHYC JBOMHOTIO yIia. NBOMHOrO yria. @opmyisl osIoBUHHOTO yria. [IpeoOpa3oBanue cymmbl ’
@®opMyJIbl TOJIOBUHHOTO yTiia TPUTOHOMETPUUYECKUX (DYHKLUI B IPOU3BEICHHUE U IIPOU3BEJICHHE B CYMMY.
Bripaxkenue TpuroHomeTpuieckux (QyHKIUN yepe3 TAaHT€HC MOJIOBUHHOIO apryMEHTa.
ITpeoOpa3oBaHue NPOCTEHITNX TPUTOHOMETPUUECKUX BBIPAXKESHUN 6
Tema 4.4 @yHKINH, UX CBOMCTBA. Coaep:xanue yueOHOro MaTepuaJia
CrniocoObI 3a1anust PyHKIUH OO6nacTp ornpeieneHuss © MHOXKECTBO 3HaueHUH QyHKIuil. YETHOCTD, HEUETHOCTD,
nepuoandHOCTh GyHKIMNH. CriocoOb! 3a1anust GyHKITUN 2
Tema 4.5 Tpuronomerpuyeckue Coaeprxkanue yueOHOro MaTepuaa
(GbyHKIMH, UX CBOMCTBA U TpaduKu OO6nacTh onpenenaeHus] © MHOXKECTBO 3HAYCHUN TPUTOHOMETPUUYECKUX (PYHKIIHMHA. 2
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YérHOCTh, HEYETHOCTD, IEPUOAUYHOCTh TPUTOHOMETpUYECKHX (yHKINH. CBONCTBA U
rpaduku GyHKIUH Y =COSX, Yy =SinX, y=1tgx, y = ctgx

Tewma 4.6 IIpeoOpazoBanue rpadukoB
TPUTOHOMETPUYECKUX (DYHKITHI

Coaep:xaHue yueOHOIro MaTepuaJia

CxxaTHe U pacTsbkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIMH.

Ilpakmuueckoe 3anamue Ne 8

[IpeobOpazoBanne rpadKOB TPUTOHOMETPUUYECKHUX (HYHKITHIMA 2
Tema 4.7 Onucanue IIpogeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIeP:KAHMNE
IIPOU3BOJICTBEHHBIX MPOIIECCOB C Ilpakmuueckoe 3anamue Ne 9, 10
MOMOIIBIO TPAapUKOB (PYHKITHI Vcnonp30Banne CBONCTB TPUTOHOMETPHUYECKUX (DYHKIUH B MPO(ecCHOHATBHBIX
3amayax 4
Tema 4.8 O6patHbie Coaeprxanue yueOHOro MaTepuaJa
TPUTOHOMETpHYECKHEe (PyHKINU OOparHbie TpuroHoMmerpudeckue GyHkuuu. MIx cBoHCTBa U TpauKu 2
Tema 4.9 Tpuronomerpuueckue Coaep:xanue y4eOHOro MaTepHuaJia
YpPaBHEHUS U HEPABEHCTBA VYpaBHeHHe COS X =a. YpaBHeHue Sin X = a. YpaBHeHue tgx = a, ctgx = a. Pemenue
TPUTOHOMETPUYECKUX ypaBHEHMI TUNOB: [IpocTelimme Tpuronomerpuyeckue
YpaBHEHUSI, CBOJSIILIMECS K KBaJIpaTHbIM, PEIIa€MbIE pa3/IeJICHUEM HAa MHOKUTEIIH,
OJTHOPOJTHBIE. 4
Ilpakmuueckoe 3anamue Ne 11
IIpeobpa3oBanue rpa)KoB TPUTOHOMETPUUECKHUX (DYHKIIHIA 2
Tema 4.10 Cuctemsl CoaepixaHue yueOHOIro MaTepuaJa
TPUTOHOMETPUUECKUX YPaBHEHUN CucreMpl MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN 2
Tema 4.11 Pemenue 3agau. OCHOBBI Conepxanue yueOHOro MaTepuasa
TPUTOHOMETPHUH. [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIpaKEHUM. Perienne TpuroHoMeTpuyecKkux
Tpuronomerpuueckue GyHKIUU ypaBHEHMI U HEPABEHCTB B TOM YHCJIE C UCIOJIb30BAHUEM CBOMCTB (D yHKIIMH.
Konmponvnas paboma Ne 4 2
Pa3nes 5. KommiekcHble ynciaa 8
Tema 5.1 KoMiuiekcHsle yncna CojaepikaHue yueOHOro MaTepuaja
ITonsTre KoMIeKkcHOro uncia. ConpsykeHHbIe KOMIUIEKCHBIE YHCTIa, MOAYIb U OK 01. OK 02
apryMeHT KOMILIEKCHOro yncia. @opma 3arnncu KOMIUIEKCHOTO YHCIIa OK 03’ OK 0 4’
(reomeTrpuyeckas, ToUTOHOMETpHUYECKasi, anredpandeckas). Apudmerndeckne OK 0 5’ OK 0 6’
JNIEUCTBUS C KOMILIEKCHBIMH YHUCIIaMU 4 OI& 07 ’
Tema 5.2 [Ipumenenue kommiekcHelx | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE ’
qHCcen Ilpakxmuueckoe 3anamue Ne 12, 13
BrinonHeHue pacyeToB ¢ MOMOIIBIO KOMITIEKCHBIX 4yKcen. Mcnonb3oBanue
KOMIIJIEKCHBIX YHCEJ B MPO(hEeCCHOHABHBIX 3a/1a4ax 4
Pa3nea 6. IlpousBognas pyHKIMH, ee IPUMeEHEHHE 34 OK 01, OK 02,
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Tema 6.1 IloHsiTHE MPOU3BOTHOM.
@opMyIIbl ¥ IIpaBUIIa
muddepeHnmpoBaHus

Copep:kanue y4eOHOIro MaTepuaa

Omnpenernenne YMCIOBON MOCIEI0BATEIBHOCTH U CIIOCOOHI ee 3aaanus. CBoiicTBa
YHCIIOBBIX MOCJen0BaTeNbHOCTEH. OmpeneneHue npeaesa nociaeoBaTeIbHOCTH.
Breruncnenue npeaenos mocienoBaTebHOCTer. [Ipenen pyHKmy Ha OECKOHEYHOCTH.
[Ipenen pyukmuu B Touke. [Ipupamenue aprymenTa. [Ipupamenue dyaknun. 3agauu,
MPUBOIAIINE K TOHATHIO TPOU3BOAHOM. Orpesiesienre Npou3BOAHON. AJITOPUTM

OTBICKaHUS IPOU3BOIHON 2
Tema 6.2 ITpousBoHBIE CYyMMBI, Coaeprxanue yueOHOIro MaTepuaJa
Pa3HOCTH, IPOU3BENCHHUS, YACTHOTO ®opmyansl quddepenunposanus. [Ipasuna nuddepeHnupoBaHus 4
Tema 6.3 IlpousBoanbie Copepxanne yaeOHOro MaTepuana
TPUTOHOMETPUUYECKUX (QYHKLUH. Onpenenenue cnoxxHoi ¢pyHkuuu. [Ipon3BoHas TPUTOHOMETPUYECKUX (QYHKIUI.
[Tpon3BoaHas CIOKHOU (PYHKIUU ITpon3BosHas coXKHOW (PYHKIUU 4
Tema 6.4 [lonsiTue HENPEPBIBHOCTU Coaeprxanue yueOHOIro MaTepuaJa
¢byHkuuu. MeTtoJ MHTEpBaJIOB [Tonsatue HenpepsiBHOCTH QyHKIMHU. CBOMCTBA HeNpepbIBHOCTH (PyHKIMH. CBA3b

MEX]y HEMPEPBIBHOCTHIO M JUPPEepEeHIIMPYEMOCTHIO (DYHKIIUU B TOUKE. AJTOPUTM

pELICHNs] HEPABEHCTB METOIOM MHTEPBAJIOB 2
Tema 6.5 'eomeTpuueckuii u Coaeprxanue yueOHOIro MaTepuaJa
(bu3nyecKkuil CMbICI IPOU3BOIHON I'eomeTpuueckuil cMbIC MPOU3BOAHOMN (PYHKIIMH — YTIII0BOH KO3 UIMEHT

KacaTelbHOU K rpaduKy (YHKIIUU B TOUYKE. Y paBHEHUE KacaTelbHOU K rpaduky

(GyHKIMU. ATOPUTM COCTaBJICHUs ypaBHEHUS KacaTeabHOM K rpaduky pyHKINU

y=f(x) 4
Tema 6.6 ®Ouznyeckuii CMbICI IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJACPKAHUE
NpPOU3BOJHOMN B podeccuonanbuelX | Ilpakmuueckoe 3anamue Ne 14
3aza4ax Ouznyeckuil (MEXaHUUECKU) CMBICI TPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT

BpemeHu t: V= S'(t) 2
Tema 6.7 MOHOTOHHOCTD (DYHKIHH. Coaepxanue yueOHOro MaTepuaJa
Touku 3xcTpemMyma BozpacTtanus u yObIBaHUS (YHKIIMH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS

(GyHKIMHU 3HAKY TPOU3BOIHOM. [ToHATHE MPOM3BOIHOM BBICIIETO MOPSIKA,

COOTBETCTBHE 3HaKa BTOPOIl MPOU3BOIHOI BBITYKJIOCTH (BOTHYTOCTH) QYHKLIMU Ha

oTpe3ke. 3alaud Ha MAKCUMYM U MUHUMYM. [IOHSITHE acUMIITOTHI, CTOCOOBI X

ornpezaeneHus. AJITOPUTM HUCCIeI0OBaHUS PYHKIIMH U TOCTPOCHHUS ee Tpaduka ¢

MIOMOIIIBIO TPOM3BOJIHOU. JIpoOHO-NTMHeHAs pyHKIUS 4
Tema 6.8 UccnenoBanue GyHKIIUH U Conep:xxaHue yueOHOro MaTepuasa
MOCTPOCHHE TPaPHKOB HccnenoBanue yHKIIMM HA MOHOTOHHOCTB M TOCTPOEHHE IrpauKoB 4
Tema 6.9 HaubGonbmee n HauMensiee | Cogep:kaHue y4eOHOro MaTepuaa 2

OK 03, OK 04,
OK 05, OK 06,
OK 07.
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3Ha4YeHUE QYHKIUU

Haxoxxnenne HanOoJbIIero 1 HAMMEHBIIETo 3HaYeHUs (PYHKIUN, ITOCTPOCHUE
rpaMKOB MHOTOWICHOB C UCIOJIH30BAHUEM allapaTa MaTeMaTHYeCKOT0 aHaIN3a

Tema 6.10 Haxoxaenue
ONTUMAJILHOT'O pe3yJIbTaTa ¢
IMOMOLIBIO TPOU3BOIHOM B
MIPAKTUYECKUX 3a/1a4ax

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHH()e CoICpKaHuEe

Haubonbiiee n HanmeHbllee 3Ha4eHne QYHKINUU

Ilpakxmuueckoe 3anamue Ne 15, 16
HaxoxneHre onTHMabHOTO pe3yiibTaTa ¢ MOMOIIBIO TPOM3BOIHOM B IPAKTHYECKUX

3aa4ax 4
Tewma 6.11 Pemenue 3anau. Copep:kanue y4eOHOIro MaTepuaa
[TpousBoanas GpyHKUIMH, €€ ®opmynsl 1 npaBuia auddepenunposanus. VcenenoBanue GyHKIMH € TTOMOIIBIO
[IPUMEHEHHE npoun3BoaHoN. Hanbosblee 1 HauMeHblIee 3HaueHue (PyHKINH
Konmponvnas paboma Ne 5 2
Paszpnen 7. MHOTOrpaHHHMKHM M TeJ1a BpallleHUs 44
Tewma 7.1 Bepiunsl, pedpa, rpanu Coaep:xanue y4eOHOIro MaTepHuaJia
MHOT'OI'paHHUKA [TonsiTe MHOTOrpaHHuKa. Ero aneMeHThl: BepUIMHbL, pedpa, rpaHu. Juaronans.
CeueHue. BoinykJible ¥ HEBBIITYKJIble MHOTOTPaHHUKHU 2
Tema 7.2 IIpusma, ee cocrapistomue, | Coaep:kaHue yueOHOr0o MaTepuasa
ceuenue. [Ipsimas u npaBuIbHAs [Tonsarue npusmsbl. Ee ocHoBaHus 1 GokoBble rpaHu. Beicota nmpusmsl. [Ipsamas u
TIPU3MBI HakJIOHHas npusMa. [IpaBunpHas npusma. Ee ceuenune 2
Tema 7.3 Ilapamnenenunen, KyoO. Coaep:xanue y4eOHOro MaTepHuaJia
Ceuenue ky0a, napauienenumneaa [Tapannenenunen, cBoiicTBa NpsIMOYTOJIBHOTO Mapauienenuneaa, kyo. Ceuenue kyoa,
napajuleJIenune1a 2
Tema 7.4 ITupamuna, ee Coaepsxanue yueOHOIro MaTepuaa OK 01. OK 02
COCTABIISIOLINE, CEUCHHUE. [Tupamuna u ee anementsl. Ceuenue nupaMusl. [lpaBunbHas nupamuaa. Y cedeHHas OK 03: OK 0 4:
Eﬁ;:;lﬁ;l;aﬂ nupamMua. Y cedeHHast nupaMuia , OK 05, OK 06,
Tema 7.5 bokoBas u nonaHas Coaeprxanue yueOHOIro MaTepuaa OK07.
MTOBEPXHOCTb MPU3MBI, TUPAMU/IBI [Tnonjans 60K0BOM M MOJHON NOBEPXHOCTH MPU3MBI, MUPAMUIBI 2
Tema 7.6 CummeTtpus B KyOe, Coaepxanue yueOHOro MaTepuaJa
napajuiesienunese, npusme, nupamuae | CUMMETpusi OTHOCUTENBHO TOUKH, MPSAMOM, miockocTi. CUMMeETpus B KyOe,
napajuleJienunesie, NpusMe, Nupamuie 2
Tewma 7.7 IIpumepsl cHMMETpPHH B IIpodeccnoHa/ILHO-OPHEHTHPOBAHHOE COJCPKAHUE
npodeccun CuMMeTpHs B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
IlIpakmuueckoe 3anamue Ne 17, 18
CumMetpus B mpodeccuu 4
Tema 7.8 IIpaBuiibHbIE Coaeprxkanue yueOHOro MaTepuaa
MHOTOTPaHHHUKH, UX CBOWMCTBA [TonsiTre npaBuiIbHOTO MHOTOrpaHHuKa. CBOMCTBA MPAaBHIIBHBIX MHOTOTPAHHUKOB 2
Tema 7.9 lunungp, ero Coaeprxkanue yueOHOro MaTepuaa 2
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cocrapisitonue. CeyeHue MUIMHAPA

ununaap u ero aneMeHTsl. CeueHne NMIMHApA (MapajlieIbHOE OCHOBAHUIO U OCH).
PazBeprka nmumnapa

Tema 7.10 Konyc, ero

Konyc u ero snementsl. CeueHne KoHyca (mapajuieIbHOS OCHOBAHHIO U MPOXO/ISIICe

coctapisitonire. CeyeHue KoHyca yepe3 BeplIMHY), KOHHUYecKHe ceueHus. Pa3BepTka HuaMHIpa 4
Tema 7.11 YceueHHslil KOHYC. Coaeprxanue yueOHOIro MaTepuaJa
CedeHue yceueHHOIo KOHyca VYceuennslit konyc. Ero oOpasyromast u BeicoTa. CeueHne yCeueHHOro KOHyca 2
Tema 7.12 Illap u cepa, ux ceuenust | Cogep:kaHue y4eGHOro MaTepuasia
Hlap u cepa. BzanmHuoe pacnonoxenue chepsl u miockocti. CeyeHue mapa, cepsl 2
Tema 7.13 Ilonsitue 06 o6beme Tena. | Cogep:kaHue y4eGHOT0 MaTepuasia
Otnomenne 00beMOB oJ0OHBIX Ten | TTonsTre 06 00bemMe Tena. OObeM Kyba U MpIMOYTroyibHOTo napasuenenuneaa. Oobem
npuU3Mbl ¥ uinHApa. OTHOLIEeHHEe 00beMOB 10100HBIX Tel. ['eomeTpruecKuii cMbic
OmpeeaUTENs 3-TO MOpsIIKa 4
Tema 7.14 OObeMBI U TUIOMIAN Coaep:xanue y4eOHOIro MaTepHuaJia
ITIOBEPXHOCTEH TeN O6bemMbl nupamuabl U Konyca. O6bem mapa. [Tnomanu nosepxHocrel Ten 2
Ilpakmuueckoe 3anamue Ne 19
[Tnomaau noBepxHOCTEH MHOIOI'PAaHHUKOB M TE€J BPALLCHUS
Ilpakmuueckoe 3anamue Ne 20
OOBbeMbl MHOTOI'PAaHHUKOB U TEJ BpaILlCHHSI 4
Tema 7.16 I'eomeTpuueckue IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE
KOMOHMHAIMY Ha IPAKTHKE IIpakmuueckoe 3anamue Ne 21, 22
Hcnonp3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB H TeJl BPAIICHUS B TIPAKTUKO-
OPUEHTHUPOBOYHBIX 3aJ1a4ax 4
Tema 7.17 Pemenue 3anau. Conep:xaHue yueOHOro MaTepuaJia
MHOrorpaHHMKH U Tejla BpaleHHs OOBeMbl U IO U TOBEPXHOCTH MHOTOIPAHHUKOB U TeJl BPAIllEHUs
Konmponvnasa paboma Ne 6 2
Pasnen 8. [lepBooOpasnas pyHKUMHU, ee IPUMEHEHHE 14
Tema 8.1 IlepBooOpa3Has pyHKIHU. Coaepxanue y4eOHOro MaTepuaa
[IpaBuna HaxOXIEHUS 3azaya 0 BOCCTAHOBJICHUH 3aKOHA JBM>KEHUS 11O U3BECTHOU CKOpOCTH. [loHsITHE
NepBOOOPA3HBIX uHTerpupoBanus. O3HaKOMIIEHHE ¢ TIOHSATHEM MHTErpaja U nepBoodpasHou U ee OK 01, OK 02,
MIPOU3BOTHOM, BBIYUCIICHHUE TIEPBOOOpa3HOM 1yist JaHHOM PyHkImu. Tabmuia hopmyn OK 03, OK 04,
U1 HAXOJKIEHUs IepBo0Opa3HbIX. V3yueHue rmpaBuiia BHIYMCIECHUS IEpBOOOpa3HON 2 OK 05, OK 06,
Tema 8.2 ITnomans KpUBOJIMHEWHOM Conep:xanue yaeGHOro MaTepuasia OK 07.
tpanenun. Popmyna HeroToHa- 3anauu, NPUBOIAIINE K TIOHATHIO ONPEACICHHOTO MHTETrpala — O BEIYUCIICHUH
JleitbHuma IIJIOIIA M KPUBOJIMHENHOM Tpalrenny, o nepemMelieHn Touky. [lonstue
OIpeJIeIEHHOr0 UHTerpana. [ 'eoMeTpuiyeckuit M pU3MUECKUI CMBICI ONPEAETICHHOTO
unrerpasna. ®opmyna Herorona-Jleitbauia 2
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Tema 8.3 HeonpeneneHuslii u

Conep:xaHue yueOHOro MaTepuaJia

OIIpeAEIEHHBIA HHTETPAJIbI IToHsiTHE HEONPEICIEHHOTO HHTETpajia 2
Tema 8.4 Ilonstue 06 onpenenennom | Coaep:kaHue y4eGHOT0 MaTepuasia
MHTErpaje KaK MIoLaIu I'eomeTpuueckuii CMBICH OINpeIeJICHHOTO HHTerpalia
KPUBOJIMHEHHON Tpanenuu 2
Tewma 8.5 Onpenenennbiii unterpan B | IlpogeccnoHaibHO-OpHEHTHPOBAHHOE COIePKAHNE
KU3HU I'eomeTpuueckuii cMbIc onpeaeneHHoro nurerpaina. @opmyna Hetorona-Jleitbnuna.
Pemienue 3a1a4 Ha NpUMEHEHUE UHTETpajia JUlsl BBIYUCIEHUS PU3NUYECKUX BETMUUH U
IJI0Ia el
Ilpakmuueckoe 3anamue Ne 23, 24
OmnpeneneHHblil MHTErpajl Npy peleHUH NPUKIAJHbIX 331a4 4
Tema 8.6 Pemenue 3a1au. Coaep:xaHue y4eOHOIro MaTepHuaJia
[lepBooOpasnas ¢pyHKIMH, €€ IlepBoobpasnas pynkuuu. [IpaBuna HaxoxaeHus nepsooOpasHbix. Ee npumenenue
MIPUMCHCHHE Konmponvnas paboma No 7 2
Pa3znen 9. Crenenn u kopHu. CreneHHasi QyHKUMs 14 OK 01, OK 02,
Tema 9.1 Crenennas ¢pyHKIHs, ee Coaeprxanue yueOHOIro MaTepuaJa OK 03, OK 04,
CBOHCTBA TlonsiTHe KOPHS N-0if CTeneHy 13 AeicTBUTEnbHOTO yncia. Pynkuun Y = VX ux OK 05, OK 06,
cBoiicTBa 1 rpaduku. CBOHCTBa KOPHS N-0i cTeNeHn 2 OK 07.
Tema 9.2 IlpeoOpa3oBanue Coaep:xxanue y4eOHOIro MaTepHuaJia
BEIP)KEHUH C KOpHsAMU N-oM crenenn | [IpeoOpa3oBaHue upparimoHaIbHBIX BBIPKEHHUH 2
Tema 9.3 CpolicTBa CTENEHHU € Coaepsxanue yueOHOIro MaTepuaa
paloOHaIbHBIM U IEHCTBUTEIBHBIM [TonsiTre crenenu ¢ M0O0BIM pallMOHANBHBIM MOKa3aTesneM. CTeneHHble QYyHKIUHU, UX
MIOKa3aTeIsIMU CBOWCTBA U IrpauKu 2
Tema 9.4 Pemenne uppaunonanbibix | Comep:kanue y4edOHOro MaTepuajia
YPaBHEHUI U HEPABEHCTB PaBHOCMIIBHOCTBH MppallMOHAIBHBIX YPABHEHUN U HEPABEHCTB. METOMBI MX PELIEHUS.
Pemenre nppanoHaNbHBIX YPABHEHNUN U HEPABEHCTB 4
Ilpakmuueckoe 3anamue Ne 25
Penenne nppanvoHaJIbHBIX YPaBHEHUN 1 HEPABEHCTB 2
Tema 9.5 Crenenu v KOpHH. Coaep:xanue yueOHOro MaTepuaJia
Crenennas GyHKIUSA Omnpenenenue crenHoi ¢pyHkuuu. Mcnonb3oBaHue ee CBOMCTB MpHU pEIICHUU
YpaBHEHU U HEPABEHCTB
Koumponvnas paboma Ne 8 2
Paznen 10. Iloka3aTenbHas pyHkius 14 OK 01, OK 02,
Tema 10.1 IToka3arenbHas ynkuus, | Cogep:kaHue y4eGHOTo MaTepuasia OK 03, OK 04,
€€ CBOMCTBA CreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENIBHBIM MOKa3areneM. OnpeneneHue OK 05, OK 06,
MoKasareabHON (DYHKIMH, ee CBOMCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM 4 OK 07.
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noka3zaTenabHON QyHKIuH. Perenne noka3zaTenbHbIX YpaBHEHHH (QYHKIIMOHATBHO-
rpaM4ecKuM METOJIOM

Tema 10.2 Pemenune mokazareIbHBIX
YpaBHEHHI U HEPABEHCTB

Conep:xaHue yueOHOro MaTepuasa

Pemenne nmoka3aTenabHBIX ypaBHEHUI METOIOM ypaBHUBAaHHS MOKa3aTelel, METO0M
HOBOH MEepeMEeHHOM, (yHKIMOHATBHO-TpapUUECKIM METOZI0M. Pemenue
MIOKa3aTeJIbHBIX HEPABEHCTB

Ilpakmuueckoe 3anamue Ne 26, 27

Penienue nokaszaresbHbIX YpaBHEHUI U HEPaBEHCTB 4
Tema 10.3 Cucremsl nokasarensusix | Copep:kaHue yueOHOI0 MaTepuaa
ypaBHEHUI Pemenue cucrem nokasareibHbIX YPaBHEHHM 4
Tewma 10.4 Pemenue 3a1au. Coaep:xaHue yueOHOro MaTepuaJia
IToka3zarenbHast QyHKIMS Pemrenne nokasaTenbHbIX YPaBHEHUM METOJIOM YPAaBHUBAHUS [TOKA3aTEIE U METOOM
BBEJICHUs HOBOH NepeMeHHOM. PellieHne nokas3arenbHbIX HEPAaBEHCTB
Konmponvnas paboma Ne 9 2
Pa3nea 11. Jlorapudmsi. Jorapupmuueckasi pyHkuus 26
Tema 11.1 Jlorapugm uncna. Coaeprxanue yueOHOIro MaTepuaJa
JlecATUYHBINA U HaTypalbHbIN Jlorapudm umcna. JlecATUYHBIN U HATYpaJIbHBIN JOrapu(Mbl, YUCIIO €
JorapuMbl, YUCIIO € 4
Tema 11.2 CpoiictBa morapugmos. Coaep:xanue y4eOHOro MaTepHuaJia
Omneparust morapuMUpOBaHUS CgoiictBa siorapudmon. Onepanust JorapuGMupoBaHusl. 4
Tema 11.3 Jlorapupmuueckas Coaepxanue yueOHOIro MaTepuaa 2
¢GbyHKIMS, ee CBOICTBA Jlorapudmuueckast QyHKIMS U ee CBOICTBa
Tema 11.4 Pemienue CoaepixaHue yueOHOIro MaTepuaJa
Jorapu(pMUUECKUX YpaBHEHUN U [Tonsatue norapupmudeckoro ypaBHeHus. Oneparys noTeHIUpoBaHus. Tpr OCHOBHBIX OK 01, OK 02,
HEPABEHCTB METO/J1a PELICHHS JIOTapU(PMUUECKUX ypaBHEHUI: (YyHKIIMOHAIbHO-TpadUueCcKui, OK 03, OK 04,
METOJ MOTEHIUPOBaHMsI, METO/1 BBEJICHUsI HOBOI nepeMeHHoM. Jlorapupmuueckne OK 05, OK 06,
HEPaBEHCTBA 6 OK 07.
Ilpakmuueckoe 3anamue Ne 28
Pemenne norapugmMuueckux ypaBHEHUN 1 HEPABEHCTB 2
Tema 11.5 Cuctemsl Coaepxanue yueOHOIro MaTepuaJa
Jorapu(pMUUECKUX ypaBHEHUI AJTOpUTM pellIeHUs] CUCTEMbI YpaBHEHH . PaBHOCHMIIBHOCT JIOTapu(pMUUECKIX
YPaBHEHUI U HEPABEHCTB 2
Tema 11.6 Jlorapudmsl B npupone u | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE
TEXHUKE Ilpakmuueckoe 3anamue Ne 29, 30
ITpumenenue norapudma. Jlorapupmuueckas cnupains B npupoje. Ee
MaTe€MaTHYECKHE CBOMCTBA 4
Tema 11.7 Pemenus 3anau. Coaeprxkanue yueOHOro MaTepuaa 2
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Jlorapugmel.
Jlorapudmuueckas QyHKIUS

Jlorapudmuueckas Gynkius. Penienne npocreiimumx gorapuMUUECKUX ypaBHEHUH

Konmponvnas paboma Ne 10

Pa3nes 12. MHokecTBa. JJ1eMeHThI TeOpHH rpadoB 10

Tema 12.1 MHoxecTBa Copep:kaHnue y4eOHOIro MaTepuaa
ITonsitue MHOoxecTBa. [TonMHOkecTBO. Onepaniuu ¢ MHOXKECTBAMHU 2

Tewma 12.2 Onepaunn ¢ mHOkecTBamu | IlpodeccnoHabHO-OPHEHTHPOBAHHOE COIePKAHNE
IlIpakmuueckoe 3anamue Ne 31 OK 01. OK 02
Onepanus ¢ MHOXKecTBaMu. PenlieHue npukiiaaHbIx 3a1a4y 2 OK 03’ OK 0 4’

Tema 12.3 I'pacsr Cojaep:kaHue y4e0HOro MaTepuaia OK 0 5’ OK 0 6’
[MTousitue rpada. Cesi3ublii rpad, AepeBo, KUK rpad Ha IIOCKOCTH 2 OI& 07, ’
Ilpakmuueckaa paooma Ne 32 1
Crioco0OwI 3a1anust rpadoB. 2

Tema 12.4 Pemenue 3aau. Coaep:xanue y4eOHOro MaTepHuaJia

MHnosxectBa. I'padsl u ux Onepanus ¢ MHOXkecTBaMU. OnycaHue peaibHbIX CUTYalUi ¢ TOMOLIbI0 MHOYKECTB.

MIPUMEHEHUE [Ipumenenue rpadoB K peleHuo 3a1ad
Konmponvnas paboma N 11 2

Pa3nes 13. Jy1eMeHThl KOMOMHATOPUKH, CTATUCTHKH M TEOPHHU BEPOATHOCTE 24

Tewma 13.1 OcHOBHBIE TOHATHUSA Coaep:xanue y4eOHOIro MaTepuaJia 4

KOMOWHATOPHUKH IlepecTaHOBKH, pa3MeIlIEHUs, COUETAHMUSI.

Tema 13.2 CoGbITHE, BEpOSATHOCTH Coaepsxanue yueOHOIro MaTepuaa 4

coObITHd. Clio’)keHUE U YMHOKEHUE CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSATHOCTH CYyMMBI COOBITH.

BEPOATHOCTEN VYcioBHas BEpOSATHOCTh. 3aBUCUMBIE M HE3aBUCUMBIE COOBITHS. TeopeMbl BEpOSTHOCTH
MIPOM3BENICHUS COOBITHIA.

Tema 13.3 BeposiTHOCTB B IIpogeccnoHaIBLHO-OPHEHTHPOBAHHOE COACPKAHUE

po¢eCCHOHABHBIX 3a1a4ax OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTUYECKOE OK 01, OK 02,
omnpezaeneHue BepossTHOCTU. OIeHKa BEPOSITHOCTH COOBITHUS OK 03, OK 04,
IIpaxmuueckoe 3anamue Ne 33, 34 OK 05, OK 06,
BeposiTHOCTB B IpodecCOHaNbHBIX 3a/1a4ax OK 07.

4

Tema 13.4 JluckpetHas ciiydaitHas Conep:xaHue yueOHOro MaTepuaJia 4

BEJIMYMHA, 3aKOH €€ pacrpeesieHus Bunel cinyvaitnsix BennuuH. OnpeneneHue TMCKPETHON CIIy4aiiHOM BEIMYMHBI. 3aKOH
pacrnpeieseHns] AMCKPETHOM CIIydyallHOW BeJIMYKMHBI. E€ 4ncIioBbIe XapaKTepUCTUKHI

Tema 13.5 3agaun maTemMaTHuecKOn Coaeprxkanue yueOHOro MaTepuaa 2

CTaTHUCTHUKU

Bapuarnmonnsiii psj. [lonuron yactot u ructorpamma. CTaTucTuueckue
XapaKTePUCTHKH psijia HAOII01aeMbIX JAaHHBIX

KomOunnpoBanHoe 3aHsTHE

Tema 13.6 CocraBieHue TaOINIL U

ITpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COCPKAHUE
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JMarpaMM Ha MPaKTHUKE

[lepBuynas 00paboTKa CTATUCTUUECKUX JaHHBIX. [ paduueckoe ux npencraBieHUe.
HaxoxxaeHne cpeiHUX XapaKTEepPUCTHK, HA0JII0JaeMbIX JaHHBIX

Ilpakmuueckoe 3anamue Ne 35, 36
CocraBneHne TabIuIl U JUarpaMM IpU PEIICHUHN MPHUKJIAJAHBIX 3371a4

4
Tema 13.7 Pemienne 3agad. DneMeHTsl | Conep:kanue ydeOHOro Mmatepuasia
KOMOWHATOPUKH, CTATUCTUKH U OnemeHTs KOMOMHAaTOpUKU. COOBITHE, BEPOSTHOCTH COOBITHSA. ClIOKEHUE U
TEOPUU BEPOATHOCTEU YMHOKEHHUE BEPOSITHOCTEHN 2
Koumponvnas paboma Ne 12
Pa3jen 14. YpaBHeHNsI 1 HepaBeHCTBA 20
Tema 14.1 PaBHOCHIBHOCTD Coaeprxkanue yueOHOro MaTepuaJa 2
YPAaBHEHUI U HEPABEHCTB. PaBHOCUIIBHOCTB ypaBHEHMI U HepaBeHCTB. OnpenencHus. OCHOBHBIE TEOPEMBI
OOu1re MEeTOAbI peleHus PaBHOCHUJIBHBIX IIEPEX0/JaX B YPaBHEHUSAX U HepaBeHCTBaX. OOIIMe METOAbI PELLICHUS
YpaBHEHMIA: Iepexo OT PaBEHCTBA (PYHKLUH K paBEHCTBY apryMEHTOB JUIs
MOHOTOHHBIX (DYHKIIHIA, METOJ Pa3JIOKEHHS HA MHO>KUTEJN, METOJT BBEICHHUST HOBOM
nepeMeHHOH, (PyHKIIMOHAIbHO-TpadUUYeCKUil METOT
Tema 14.2 I'paduyeckuii MeTox Coaep:xanue y4eOHOro MaTepHuaJia 2
peuIeHusl ypaBHEHU, HEPABEHCTB OO0111e MeTo/Ibl PEeLIeHUs] HEPABEHCTB: MIEPEX0/ OT CPaBHEHUS 3HAUCHUN (QYyHKIUH K
CPaBHEHMIO 3HAYCHHUH apryMEHTOB /11 MOHOTOHHBIX ()YHKLMH, METOJ] UHTEPBAJIOB,
¢byHKIMOHATBHO-Tpaduueckuii Meto. [ padmdeckuii METO1 pelIeHNs ypaBHEHUHN
HEPaBEHCTB OK 01, OK 02,
OK 03, OK 04,
Tema 14.3 YpaBHenus u HepaBeHcTBa | Copep:kaHue y4eOHOI0 MaTepuasa 4 OK 05. OK 06
C MOZYyJIEM Onpenenenne monyis. Packpeitne Moy no onpenenenuro. [Ipocreimme ypaBHeHus OIZ 07 ’
1 HEpaBEHCTBa ¢ MoayJieM. [IpruMeHeHne paBHOCHIIBHBIX [IEPEXO0/I0B B ONPEIEICHHBIX ’
TUIAX YPAaBHEHUH U HEPABEHCTB C MOJYJIEM
Tema 14.4 YpaBHenus u HepaBeHcTBa | Cojep:kaHue y4eOHOI0 MaTepuasa 2
C MapaMeTPoOM 3HakoMCTBO ¢ nmapameTpoM. [Ipocrelinie ypaBHEHNsI U HEPABEHCTBA C NapaMETPOM
Tema 14.5 CocraBnenue u perieHue IIpogeccnonaIbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHME
npodeccnoHaNbHBIX 3a7a4 C IpakTuyeckue 3anaTus Ne 37, 38, 39
MTOMOIIbIO YpaBHEHUN Perienue TeKCTOBBIX 3a/a4 MPOPECCHOHATBHOTO COEPIKAHUS
6
Tema 14.6 Pemenue 3anau. IIpakTnuyeckoe 3ansiTue Ne 40
VYpaBHEHHsI 1 HEPABEHCTBA OO01ue MeTobl pelieHus] ypaBHEHUI. Y paBHEHHs U HEPaBEHCTBA C MOJYJIEM U C
napameTpamu 2
Hrorosoe 3anstue. IloBTopenne n3ydeHHbix TeM. IloarotroBka k sk3aMeny 2
Bcero: 300
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3. YCJIOBUS PEAJIM3AILIMA YYEBHOU JUCITATLIIAHBI

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHne
Kabuner marematwku, OCHAIICHHBIA B COOTBETCTBUU ¢ TipuioxkenueM 3 OITOIL.

3.2. UnopmannonHoe odecnevyenne 00y4eHust

Jnis peanu3anuu mporpamMmbl  OMONMMOTEYHBIH (OHA 00pa30BaTENbHON OpraHU3aLUU
YKOMIUICKTOBAaH TE€YaTHBIMH M (WJIM) JIEKTPOHHBIMH HW3AaHUSMH, PEKOMEHJIOBAHHBIMHU IS
UCTIOJIb30BaHUS B 00pa30BaTEIHLHOM IMPOLIECCE.

OcHOBHBIE NeYaTHbIE U JIEKTPOHHbIE H3IAHUSA

1. Maremartuka: anreOpa ¥ Hayaia MaTeMaTHYECKOIo aHaJlM3a, reomeTpus. ['eomerpusi:
10—11-i knaccel: 6a30BbIi U yriyOn€éHnblid ypoBuu: yuebnuk / JI. C. Aranacsn, b. B. ,
K. C. [ ap.]. — 11-e u3x., crep. — Mocksa: [Ipocsemenue, 2023. — 287 c. — ISBN
978-5-09-103606-0. — Tekct : 5neKTpOHHBIH // JlaHb: 3NEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/334397 (mata obpamenus: 27.09.2023). —
Pexxwum nocTtyna: st aBTOpHU3. TOIB30BATEINCH.

2. Maremaruka: anrebpa ¥ Hayajla MaTeMaTHMYECKOro aHaiui3a, reomerpusi. Anredpa u
Hayajla MaTemMaruueckoro aHanusza. 10—I11 kiaccel: 6a30BbIM U yriayOnEHHBIA yPOBHHU:
yuebnuk / III. A. Anumos, FO. M. Konsrun, M. B. Tkauésa [u gp.]. — 11-e u3n., crep.
— Mocksa: Ilpocsemenne, 2023. — 463 c¢. — ISBN 978-5-09-107210-5. — Tekcr:
3JICKTPOHHBIN // Jlanb: AJIEKTPOHHO-OMOIMOTEYHAS cucTeMa. — URL:
https://e.lanbook.com/book/334391 (nata obpamenus: 27.09.2023). — Pexum npoctyna:
JUTSL aBTOPU3. MOJIb30BATENICH.

3. Mep3mik, A. I'. Maremaruka. AnreOpa 1 Hauaina MaTeMaTH4eckoro ananusa: 10-i kiacc:
yrayOn€éHHbIi ypoBeHb: yueOnuk / A. I'. Mep3msxk, JI. A. Homuposckuit, B. M. Ilonskos;
nox penakiueit B. E. [Togonbckoro. — 7-e usn., crep. — Mocksa: [Ipocsemnienue, 2023.
— 476 c. — ISBN 978-5-09-103607-7. — Texkct: anekTpoHHbIH // JIaHb: 3JEKTPOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/334469 (mata oOpamieHus:
10.11.2023). — Pesxum q0CTyIMa: /s aBTOPH3. TOJIb30BaTENeH.

IlOHOJIHI/ITeJIBHbIe HCTOYHUKH

1. Boromonos, H. B. Ilpaktuueckue 3aHsTHs mo Matematuke B 2 4. Yactp 1: yueGHOe

nocobue st cpeaHero npodeccuonanbHoro oopazosanus / H. B. boromonos. — 11-¢
u3n., mepepab. u nmon. — MockBa: WsmarensctBo FOpaitr, 2022. — 326 c. —
(ITpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-08799-4. — Texkcer
HEIOCPEACTBEHHBIN.

2. boromonos, H. B. Ilpakruueckue 3aHaTus no marematuke B 2 4. Yacth 2: ydeOHOe

nocodue st cpeaHero npodeccuoHanbHoro oopazosanus / H. B. boromonos. — 11-¢
u3a., nepepad. u gon. — MockBa: M3zgarensctBo HOpaiir, 2022. — 251 c. —
(ITpodeccronansHoe obOpazoBanme). — ISBN 978-5-534-08803-8. — Tekcr
HEIOCPEICTBEHHBIN.

3. boromonos, H. B. Ilpaktudeckue 3aHATHS MO MaTreMaTHke: ydeOHOe mHocoOue JuIs
cpennero npodeccuoHanbHoro oopazosanus / H. B. boromonos. — 11-e uza., mepepad.
u gomn. — MockBa: MsmarensctBo Opaiit, 2024. — 571 ¢. — (IIpodeccuonanbuoe
obopazoBanme). — ISBN  978-5-534-18419-8. —  Tekct: 3neKTpoHHBIA  //
Ob6pazoBarenbHas mnatgopma FOpaiit [caift]. — URL: https://urait.ru/bcode/534966 (nata
obpamenust: 15.12.2023). — Pexum goctyna: AJiss aBTOPHU3. MOJIH30BaTENEH.
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4. Kpemep, H. III. Marematuka Uit KoJUle[DKeH: ydeOHOoe mocoOue it CpeaHero
npodeccuonanbroro obpazosanms / H. L. Kpemep, O. I'. Koncranturoa, M. H.
Opunman; non penakuueit H. L. Kpemepa. — 12-e u3g., nepepad. u gorn. — Mocksa:
MznarensctBo FOpaiit, 2023. — 408 ¢. — (Ilpodeccrnonansuoe oopazoanue). — ISBN
978-5-534-17852-4. — Tekcr: snexkrponHsid // Obpa3oBarenbHas miardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/533850 (mara oOpamenus: 15.12.2023). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIIECH.
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4. KOHTPO.Ib M OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOI

JTUCHUATIIMHBI

KoHTpoJ1b U 0LleHKA PEe3yIbTaTOB OCBOEHUS 00111e00pa30BaTeIbHON AUCITUTIITMHBI

PACKPBIBAKOTCS

qyepe3

JUCHUIUIMHAPHBIE  PE3YJIbTaTHhI,

HalpaBJICHHLIC

Ha

dbopmupoBaHre OOMMX W MPOPECCHOHATBHBIX KOMIIETEHIIUHA IO pa3aeiiaM Hu
TEeMaM COJIEp>KaHusl Y4eOHOTO MaTepuaia.

Oo6mas/ Tun onmeHoYHBIX
npogeccuoHaIbHAA Pa3ngen/Tema MepoNpUSTUS
KOMIIETeHIMS
OK 01. P1,Temsr 1.1,1.2,1.311-0/c,1.4,1.5,1.6,1.7 TectupoBanue
Bri6upatsb cioco0sI P2, Temr1 2.1,2.2,2.3,2.4,2.5II-o0/c, 2.6 VYcerHBIH ompoc
pemeHns 3agad P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7I1-0/c, 4.8, 4.9, MareMaTH4eCcKuit
npodeccCnoHaNBHOMI 4.10 JTUKTaHT
NEeATEIbHOCTH P 5, Temnr 5.1, 5.2 IT-o/c WnauBunyanbHas
MPUMEHHUTEIBHO K P 6, Temr 6.1,6.2,6.3,6.4,6.5, 6.6I1-0/c, 6.7,6.8, 6.9, CaMOCTOSTEIIbHAs
pa3IMYHBIM KOHTEKCTaM 6.10 IT-o/c, 6.11 pabora
P7 Temn 7.1,72,7.3,7.4,7.5,7.6,7.7, 1-0/c, 7.8,7.9, [IpencraBnenue
7.10,7.11,7.12,7.13,7.14,7.15, 7.16 IT-o/c, 7.17 pe3yNbTaToB

P 8, Temsn! 8.1, 8.2, 8.3, 8.4, 8.5 II-o/c, 8.6
P9, Tems1 9.1,9.2,9.3,9.4,9.5

MIPAKTUYECKUX padoT
3amura TBOPYECKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 pabot
P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 IT-o/c, 11.7 3ammra
P12, Tems 12.1, 12.2 IT-0/c, 12.3, 12.4 WHIUBUAYAIbHBIX
P 13, Temnr 13.1, 13.2, 13.3 I1-o/c, 13.4, 13.5, 13.6 II- MIPOEKTOB
o/c, 13.7 Kontponpnas padora
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, I1-0/c, 14.6 Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHUN
OK 02. P 1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,1.6, 1.7 TectupoBaHue
Hcnonb3oBarh P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 YcTHBIH onpoc
COBpPEMEHHBIE CPEICTBA P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-o0/c, 4.8, 4.9, MaremaTH4YeCKUM
MOKCKA, aHAIIM3a U 4.10 JIHMKTaHT
UHTEPIpETALNU P 5, Temnr 5.1, 5.2 IT-o/c UnauBuayanbHas
HHPOPMALIUH H P 6, Temn 6.1,6.2,6.3,6.4,6.5, 6.6I1-0/c, 6.7,6.8,6.9, CaMOCTOSITeNIbHAS
HHPOPMALMOHHBIC 6.10 IT-o/c, 6.11 pabota
TEXHOJIOTHH JIJIST P7 Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,11-0/c, 7.8,7.9, [IpencraBnenue
BBINOJIHEHUS 3a1a4 7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 I1-o/c, 7.17 pe3yIBTaTOB

pogeCcCHOHANTBHOMI P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 MPaKTUIECKUX padoT
JIeSITEIbHOCTH P9, Temr1 9.1,9.2,9.3,9.4,9.5 3amuTa TBOPUYECKUX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 pabor
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 3amuTa
P 12, Temsr 12.1, 12.2 TT-o0/c, 12.3, 12.4 WHJIMBUAYaJIbHBIX
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 TI- MIPOSKTOB
o/c, 13.7 Kontponpnas padora
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, IT-o/c, 14.6 Brmonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN
OK 03. P1,Temsr 1.1,1.2,1.3I-0/c,1.4,1.5,1.6,1.7 TectupoBanue
IInanupoBath 1 P2, Temnr 2.1, 2.2,2.3,2.4,2.5I1-0/c, 2.6 YcTHbll onpoc
peanu30BbIBATh P 3, Temnr 3.1, 3.2, 3.3 IT-o/c, 3.4 MaremaruuecKkuit
COOCTBEHHOEC P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7I1-o0/c, 4.8, 4.9, JIUKTaHT
npodeccnonamsHOE U 4.10 NnauBuayanbHas
JUYHOCTHOE Pa3BUTHE, P 5, Temnr 5.1, 5.2 IT-o/c CaMOCTOSITEIbHAS
MPeaNPUHAMATEIHCKYIO P 6, Temr 6.1, 6.2, 6.3, 6.4,6.5,6.6I1-0/c, 6.7, 6.8, 6.9, pabora
JIeSITETIbHOCTD B 6.10 IT-o/c, 6.11 [IpencraBnenne
npodeccnoHamTbHOMI P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,I1-0/c,7.8,7.9, pEe3yJIbTAaTOB

cdepe, UCIIOIB30BATh
3HaHUsI 110 IPABOBOM U
(pMHAHCOBOH rPaMOTHOCTH

7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 -o/c, 7.17
P 8, Temmi 8.1, 8.2, 8.3, 8.4, 8.5 [-o/c, 8.6
P9, Temni 9.1,9.2,9.3,9.4,9.5

MPaKTHYECKUX padboT
3amuTa TBOPYECKHUX
pabor
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B pa3JINYHBIX KU3HEHHBIX P 10, Temst 10.1, 10.2, 10.3, 10.4 3amura
CUTYaIUAX P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 IT-o/c, 11.7 WHIUBUAYATBHBIX
P12, Temsr 12.1, 12.2 IT-0/c, 12.3, 12.4 MIPOEKTOB
P 13, Temsr 13.1, 13.2, 13.3 IT-0/c, 13.4, 13.5, 13.6 II- Kontponpnas pabora
o/c, 13.7 Brimonnenne
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, 14.6 9K3aMEHAIIHOHHBIX
3aJaHuN
OK 04. P1,Temer 1.1,1.2,1.311-0/c,1.4,1.5,1.6,1.7 TectupoBanue
DddexTuBHO P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 YcTHbIH onpoc
B3aUMOJICHCTBOBATh U P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremaTH4YeCKU
padoTaTh B KOJUICKTHUBE U P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8, 4.9, JUKTAHT
KOMaH/e 410 NnauBuayanbHas
P 5, Temnr 5.1, 5.2 T1-o/c CaMOCTOSTEIbHAs
P 6, Temn 6.1,6.2,6.3,6.4,6.5, 6.611-0/c, 6.7,6.8, 6.9, pabota
6.10 IT-o/c, 6.11 [IpencraBnenne
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,I1-0/c, 7.8, 7.9, pe3yIBTaTOB

7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 I1-o/c, 7.17
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 [T-o/c, 8.6

MPaKTHIEeCKUX padoT
3amuTa TBOPUYECKUX

P9, Temr19.1,9.2,9.3,9.4,9.5 pabot

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3ammra

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

P 12, Temsr 12.1, 12.2 IT-o0/c, 12.3, 12.4 MIPOEKTOB

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 TI- Konrtposbnas pabora

o/c, 13.7 Brimonnenue

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, T1-0o/c, 14.6 9K3aMEHAIIMOHHBIX

3aJaHuN

OK 05. P1,Temsr 1.1,1.2,1.3I1-0/c, 14,15, 1.6, 1.7 TectupoBanue
OcCyILEeCTBIATh YCTHYIO U P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8, 4.9, YerHbli onpoc
MHUCEMEHHYIO 4.10 MaremaTH4ecKuii
KOMMYHHKALUIO Ha P 5, Temnr 5.1, 5.2 IT-o/c IOUKTAHT
TOCYAAPCTBEHHOM SI3BIKE P 6, Temr 6.1, 6.2, 6.3, 6.4,6.5, 6.6 I1-0o/c, 6.7, 6.8, 6.9, WnauBunyanbHas
Poccuiickoit ®enepamum ¢ | 6.10 IT-o/c, 6.11 CaMOCTOSITEIbHAS
y4eTOM 0COOCHHOCTEH P7 Temn 7.1,72,7.3,7.4,7.5,7.6,7.7II-0/c, 7.8, 7.9, pabota
COIMATILHOTO U 7.10,7.11,7.12,7.13,7.14,7.15, 7.16 IT-o/c, 7.17 [Ipencrasnenue
KyJIbTYPHOTO KOHTEKCTa P8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5 I1-0/c, 8.6 pe3yNbTaToB

P9, Temnr 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4

MIPAaKTUYECKUX padoT
3amuTa TBOPUECKUX

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 pabor
P12, Temsr 12.1, 12.2 T1-0/c, 12.3, 12.4 3amura
P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 TI- WHIUBUAYATbHBIX
o/c, 13.7 MIPOEKTOB
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 [1-0/c, 14.6 Kontponpnas padora
Brmonnenune
9K3aMEHAIIMOHHBIX
3aJJaHU
OK 06. P 1, Temsr 1.1, 1.2, 1.3 11-0/c, 1.4,1.5,1.6, 1.7 TectupoBaHue
[TposBasATH TpakIaHCKO- P4, Temn14.1,4.2,43,4.4,4.5,4.6,4.711-0/c, 4.8,4.9, YcTHBIH onpoc
NaTpUOTHUECKYIO 4.10 Marematuueckuit
MO3HIIHIO, P 5, Temnr 5.1, 5.2 IT-o/c IMKTAaHT
JIEMOHCTPUPOBATH P 6, Temn 6.1,6.2,6.3,6.4,6.5,6.6I1-0/c, 6.7, 6.8, 6.9, NnauBuayanbHas
oco3HaHHOe noBeAeHue Ha | 6.10 IT-o/c, 6.11 CaMOCTOSITEIbHAS
OCHOBE TPaJIULHUOHHBIX P7 Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,11-0/c, 7.8,7.9, pabota
POCCHIMCKHX AYXOBHO- 7.10,7.11,7.12,7.13,7.14,7.15, 7.16 IT-o/c, 7.17 [IpencraBnenue
HPaBCTBEHHBIX P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pe3yJIbTaToOB

LEHHOCTEH, B TOM YHCIIE C
Y4€TOM I'apMOHU3ALNUH
MEXHALIMOHAJIBHBIX U
MEXPEIUTHO3HBIX
OTHOLICHUH, IPUMEHSATh
CTaHAapThl
AHTUKOPPYILIUOHHOIO
MOBE/ICHUS

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

MPaKTUYECKUX padoT
3ammra TBOPYECKUX
pabor

3ammura
WHAWBUIYaJTbHBIX
MIPOEKTOB
Kontponsnas pabora
BrinonHenue
9K3aMEHAIIMOHHBIX
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3aJaHuH

OK 07

ConeiicTBOBaTh
COXPaHEHHIO
OKpYXarolleu cpensl,
pecypcocOepexeHuro,
MIPUMEHSTH 3HAHUS 00
W3MEHEHHH KJINMATa,
NPUHLUIIBI OEPEKINBOTO
MPOM3BOJICTBA,
3(h(heKTHBHO ICHCTBOBATH
B UpEe3BbIYaiHBIX
CUTYaIUsIX

P 1, Temsr 1.1, 1.2, 1.3 IT-0/c, 1.4,1.5,1.6, 1.7

P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3. I1-0/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10

P 5, Temnr 5.1, 5.2 IT-o/c

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-o/c, 6.7, 6.8, 6.9,
6.10, IT-o/c, 6.11

P7 Temn 7.1,72,7.3,7.4,7.5,7.6,7.7II-o0/c,7.8,7.9,
7.10,7.11,7.12,7.13,7.14,7.15, 7.16 IT-o/c, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsnr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2 TT-0/c, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3 TT-o/c, 13.4, 13.5, 13.6 TI-
o/c, 13.7

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

TectupoBanue
YeTHBI onpoc
MaremaTHdyecKkui
JUKTAHT
WnauBunyanbHas
CaMOCTOATENbHAS
pabota
IIpencraBnenue
pe3yIbTaToOB
MPaKTHYECKUX padboT
3ammra TBOPUECKUX
pabot

3amura
WHIBHIYaJIbHBIX
MPOEKTOB
Kontponpras padora
Beimonnenue
9K3aMEHAIMOHHBIX
3aJaHuN
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