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1. OBIIAA XAPAKTEPUCTHUKA PABOYEH ITPOI' PAMMBI
YUYEBHOU JUCIUIIJIMHBbI
00/I.11 MaremaTuka

1.1. Mecto ucuMIUVIMHBI B CTPYKTYpe  OCHOBHOH  mnpogeccMoHAJIbHOI
o0pa3oBaTeJIbHOM MPOrPaMMbI

Oo6meoOpa3oBarenshas aucuumiuHa OOJ[.11 Marematuka sBiseTcss 00s3aTeIbHON
4acThl0 001e00pa30BaTeNbHOIO LKKIa 00pa3oBaTesibHOW mporpaMmsel B cootBeTcTBUU DPI'OC
CIIO no cnermansHocty 23.02.06 TexHuveckast SKCIUTyaTaus MOBMKHOTO COCTABA JKEJIE3HBIX
JIOpOT.

1.2. lleau 1 nJIaHupyeMble Pe3yJabTAThl 0CBOCHUS U CIAIIINHbI

1.2.1. eab AUCHUILIHHDBI

Conepxanne mporpamMmbl obmeoOpazoBatenbHoi nucnuminabl OOJl.11 MartemaTtuka
HAIPABIICHO HA JIOCTIKEHUE PE3yJIbTAaTOB €€ M3yUeHUsl B cOOTBeTCTBUHU ¢ TpeboBanusimMu OI'OC
COO c yuerom npodeccuonanbHoi HanpasieHHocTd GI'OC CIIO.

1.2.2. [lnannpyemMblie pe3yJbTAThI OCBOCHHS 0011e00Pa30BaTEJIbHON IMCHHUILUINHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Oco0oe 3HaueHue nucHUIUIMHA uMeeT npu GopmupoBanuu U paszutuu OK u IIK: OK
01., 0K 02., OK 03., OK 04., OK 05., OK 06., OK 07., IIK 2.1.



O01ne KoMIeTeHIUN

IInannpyemsle pe3yJbTaThl 00y4eHUs!

Oomue

ﬂncummnnapm,le

OK 01 Brioupars crioco0bt
pemeHus 3ana4y
npodecCHOHAIBLHOM eI TeIbHOCTH
HIPUMCHUTEIBHO

K pa3JIMYHBIM KOHTEKCTaM

B yactu TpyI0BOTO BOCIIHTAHUS:

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

- TOTOBHOCTH K aKTHBHOM JEATENHHOCTH TEXHOJIOTHUECKOH U
COLMAIFHOW HANPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH,
IUIAHUPOBATh M CaAMOCTOSATENIFHO  BBIIONHATH  TaKyIo
NIEITENBLHOCTD;

- UWHTEepeC K pa3nmu4HeIM cdepam TpodeccHOHATEHON
JIEITEILHOCTH,

OBajicHHe YHUBEPCATbHBIMU YYCOHBIMU MMO3HABATCIBHBIMU
NEUCTBUSIMU:

a) 06a30BbIe JIOTUYECKUE IEHCTBUS:

- CaMOCTOATECNIILHO (OPMYIHPOBATh U AKTYyaTU3UPOBAThH
npobJeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

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

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

- BBUBJIATH 3aKOHOMEPHOCTM M  INPOTUBOpEYUsT B
paccMaTpuBaeMBbIX SIBJICHUSX;

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

- pa3BuUBaThb KpEaTUBHOE MBIIUIEHUE I[P  PELICHUU

’KU3HEHHBIX TIPoOIeM

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBUS:

- BIQJETh HABBIKAMH  y4eOHO-HCCIIEIOBATEILCKOH U
MPOEKTHOH JIeITeIbHOCTH, HABBIKAMHU pa3pelieHus podIieMm;
- BBISIBIISITh MPUYHUHHO-CIICICTBEHHbIC CBSI3U "
aKTyallMu3UpOBaTh 3a/1a4y, BBIJBUIATH CHIIOTE3y €€ PEIleHUS,
HAXOJWTh  APTyMEHThl [l  JIOKA3aTelbCTBA  CBOMX
YTBEPIKICHUH, 3371aBaTh IAPAMETPbI U KPUTEPUH PEIICHHS;

- 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 HWHTEIPUPOBATb 3HAHUSA W3 PA3HBIX IPEIMETHBIX
obnacreit;

- BBJIBUTaTh HOBBIC WJEH, NpEIaraTh OpPHUTHHAJBHEIC
MOJIXOJIBI U PEIICHUS;

U CIOCOOHOCTh WX FCIIONb30BaHHS B IO3HABATEIBHON WU

-BJIQJIETh METOJaMH J0Ka3aTeNbCTB, aJrOPUTMAaMHU PELICHHs 3a/1ad; YMEHHE
(hopMyTHpOBaTH ONpENeNICHHsl, aKCHOMBI U TEOPEMBI, IPUMEHSTh HX,
MPOBO/IUTD J0Ka3aTeNbHBIE PACCYKICHNUS B X0/I€ PELICHNUS 3a/1ay;

- YMETh OIIepUPOBATh HOHATHAMH: CTEHECHb YHCIIA, JIOTapu(pM YHCIIa; YMEHHUE
BBIIIOJIHATh BBIYUCIICHHE 3HAYCHHH M INpeoOpa3oBaHHs BBIPAKEHHH CO
CTETICHSAMH W Jorapudmamu, mpeoOpa3oBaHusA APOOHO-PANNOHATBHBIX

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

YpaBHEHHMSI U HEPABEHCTBA, UX CUCTEMBI;
- yMeTh OINEpUpPOBATh MOHATHAMH: (QYHKIMS, HENpepbiBHAs (yHKIUS,
NPOM3BOJIHASA, TEPBOOOpa3Hasi, ONMpPEAETICHHBIH HHTErpal; yMeTh HaXOIUTh
MPOM3BOJIHBIE 3JIEMEHTApHBIX (DYHKIMIA, UCIIOJIB3Ys CIIPABOYHbIE MaTEPHAIIbL;
UCCIIe0BaTh B NPOCTEHINNX CIydasX (YHKIMH HA MOHOTOHHOCTb, HAXOAUTh
HauOONbIINE W HaWMEHbIIUE 3HAueHHs (QYHKIMH; CTPOUTh TIpaduKu
MHOTOWICHOB C HCIIOJIb30BaHMEM allllapara MAaTeMaTHYECKOTO aHan3a;
NPUMEHATh TPOW3BOJHYIO IIPH pEIICHWH 33had Ha MABIKEHHE; peIaTh
MPaKTUKO-OPUECHTHPOBAaHHBIE 33/la4l  Ha HanOONbIINE W HAWMCHBIIHUE
3HAUCHMS, HAa HAXOK/ICHHE IyTH, CKOPOCTH U YCKOPEHHS;

- YMETh OIEpHpOBaTh MOHATHAMH: pallMOHaIbHAs (PYHKIHWS, MOKa3aTeIbHAs
GdyHKIWS, CTETeHHAs GbyHKIyS, norapumMuyeckas byHKIMS,
TPUrOHOMETpUUECKHe (YHKIMH, OoOpaTHble (YHKUWHM; yMEHHE CTPOUTH
rpadukn HM3y4eHHBIX (YHKUME, WCIONB30BaTh TpadUKU MpH U3YYECHUH
MPOLIECCOB M 3aBUCHMOCTEH, NpHM pELICHHH 33/1a4 W3 APYIHX YydeOHbIX
NpeIMETOB M 3afad W3 peaJbHOM KM3HM; BBIpaXaTb (GopMmyramMu
3aBHCHMOCTH MEX/y BEJTMUYNHAMY;

- yMeTh pemaTh TEKCTOBbIE 3aJaudl pPasHBIX THUIIOB (B TOM YHCJIE Ha
MPOLICHTHI, JOJM W YacTH, Ha JBW)XXEHHE, pabOTy, CTOMMOCTb TOBapoOB H
YCIyT, HAJOTH, 33/la4d W3 OOJIaCTH YNpPAaBJCHUS JUYHBIMH M CEMEHHBIMHU
(mHAHCAMM); COCTaBIATH BBIPAKEHMS, YpPAaBHEHHs, HEpPaBEHCTBA M HUX
CHCTEMBI TI0 YCJOBHIO 33/1a4M, WCCIEJOBaTh IIOJYyYEHHOE pEIIeHHE |
OLICHMBAThH MPABIONOI00HOCTh PE3yIbTaTOB,;

- yMeTh OIIEpHPOBaTh HOHATHAMH: CpegHee aph(MeTHIecKoe, MeIuaHa,
HanOoJbIIee M HAaWMEHbBIIEEe 3HAUCHHS, pa3Max, TUCIIEPCHS, CTaHIApTHOE
OTKJIOHEHHE YHCIIOBOTO HA0Opa; yMeTb W3BJIEKaTh, HHTEPIPETHPOBATH
nHpOpMaIMIO, TPEACTABICHHYIO B TaONIWIaX, Ha auarpammax, rpadukax,
OTPaXalOIIyl0 CBOWCTBA pPEAJbHBIX IPOIECCOB W SBJICHWH; IPEICTABIATH
nHPOPMALMIO C  TOMOINBI0 TaONWI] ®  JAWarpamMM; HCCIEAOBATh
CTaTHCTHYECKHE JaHHble, B TOM 4YHCIE C NPUMEHEHHEM TrpadryecKux
METOJIOB M JJICKTPOHHBIX CPEJICTB;

- YMETh OIIEPHUPOBATH MOHATHIMU: CIIyYaHHBIA ONBIT U CIy4aiHOE COOBITHE,
BEPOSITHOCTh  CIIy4allHOTO COOBITHS; YMEHHE BBIUUCISTH BEPOSTHOCTH C
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COHHaHLHOﬁ MMPAKTUKE

UCIIOJIb30BAaHUEM IpaMYeCKUX METOJOB; IPUMEHSITh (POPMYJIbI CIIOKEHUS U
YMHOXCHHUSI BEPOSTHOCTEH, KOMOHMHATOpHBbIE (AaKTl W (OPMYIBl HpU
pELICHUH 33/1a4; OLCHUBATh BEPOATHOCTH PEATbHBIX COOBITHII; 3HAKOMCTBO
CO CIy4YalHBIMH BEIMYMHAMHU; yMEHHE NPUBOIUTH IPHUMEPHI NPOSBICHUS
3aKOHa OOJBIIINX YHCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUAX;

- YMETh ONIEPUPOBATH NOHATHAMHM: TOUYKA, MPSIMas, INIOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBIA  YrOJ, CKPEHIMBAIOIUECS MpsMble, MapajUIedbHOCTh U
HNEPHNEHAUKYISIPHOCTD NMPSIMBIX M IUIOCKOCTEH, Yol MEXIy MPSIMBIMH, YroOJ
MEXJy NPSAMON U IJIOCKOCTBIO, YrOJ MEXIY IIOCKOCTSAMH, PACCTOSHUE OT
TOYKU JO TJIOCKOCTH, PACCTOSHHE MEXAY HPSAMBIMU, PACCTOSHUE MEXIY
IUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh IIPU PEIICHUHN 33/1a4 U3yYCHHBIE (DaKThI
U TEOpeMbl IUIAHMMETPHUH; YMEHHE OLIEHMBaThb pa3Mepsl 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,
IUIOCKOCTbh, Kacarouiascsi chepsl, IMWINHAPA, KOHyCa, TUIOMAAb ITOBEPXHOCTH
MUpaMUAbl, TPU3MBI, KOHyCa, WMWIMHIpA, IUomanb cdepsl, o0beM KyOa,
HOPSAMOYTOJNBHOIO  Mapaiiellenunesa, HTUPaMUAbl, MNPH3MbI, LWIMHAPA,
KOHyca, INapa; yMeHWe H300pakaTb MHOTOTPaHHHUKH M IIOBEPXHOCTH
BpAIllCHUs, UX CEYCHMS OT PYKH, C IOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB U
9JIEKTPOHHBIX CPEJCTB; YMEHHME PaclO3HaBaTb CUMMETPUIO B IIPOCTPAHCTBE;
YMEHHE pacIo3HaBaTh IPABUIIbHbIE MHOTOTPaHHUKH;

- YMETb ONEpPHPOBaTh MOHATHUSIMH: JBHXXCHHE B INPOCTPAHCTBE, I0J0OHbIC
¢urypsl B IPOCTPAaHCTBE; HCIHOJH30BATh  OTHONICHHWE  IUIOLIajei
MOBEPXHOCTEH 1 00bEMOB TOT00HBIX (QUT'Yp NPH PELICHUH 331a4;

- YMETh BBIYMCIISITH T'€OMETPUYECKHE BEJIWYMHBI (IJIMHA, YTOJ, ILIONIAJb,
00beM, TUIOIIaIb MOBEPXHOCTH), HCIIOJIB3YsI N3yYeHHBIE (POPMYIIBI M METO/BI;
- YMETb ONEPUPOBATh MNOHATHSIMH: HPSIMOYIOJbHAs CHCTEMa KOOPJMHAT,
KOOpAMHATBl ~ TOYKH, BEKTOP, KOOPAWHATBI  BEKTOpa,  CKAaJISIPHOE
IMPOU3BEICHUE, YOl MEXIY BEKTOpaMH, CyMMa BEKTOPOB, NPOHU3BEICHHE
BEKTOpa Ha YHCJIO; HAXOJUTH C TIOMOIIBIO M3YYEHHBIX (GOPMYI KOOPAWHATHI
CepeINHBI 0TPE3Ka, PaCCTOSTHUE MEXKAY IBYMsI TOUKaMU;

- yMeTh BBIOMpaTh MOAXOIAIINI M3YYEHHBIH METOJ AJS PELICHUS 3afayi,
pacmo3HaBaTh MaTeMaThdeckue (akTbl W MaTeMaTH4ecKhe MOJeIH B
MPHUPOAHBIX M OOIIECTBEHHBIX SBJICHHUSAX, B MCKYCCTBE, YMEHHE INPHBOANTH
IpUMEpPbl  MaTEMaTHUYECKUX  OTKPBITUH  POCCUHCKOM UM MHUPOBOIL
MaTeMaTHYECKOH HAYKU;

- yMeTb ONEpUPOBaTh MOHATUAMU: OINpPEJIEIEHUE, aKCUOMa, TEopeMa,
CIEICTBHE,  CBOWCTBO, MpPHU3HAK,  JOKA3aTeIbCTBO,  PABHOCHIIbHBIE
(opmynupoBkH; ymeHHe (opmynupoBaTh 00paTHOE M INPOTHUBOIIOJIOKHOE
YTBEpKIEHHUE, IPUBOJUTH NPUMEPHI U KOHTPIPUMEPBI, UCIOIb30BaTh METO]
MaTeMaTHYECKOW MHAYKINH; MPOBOIUTH JOKA3aTENbHBIE PACCYXACHUS NPH
pelIeHnH 3aa4, OLIEHUBATh JIOTMYECKYIO IIPABUIIBHOCTD PACCyKIACHUM;

- YMEeTh ONEpPHPOBATH MOHATHUSMH: MHOXECTBO, ITOJMHOXKECTBO, OIEpalyu
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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 IUIOCKOCTH; YMEHHE 3aJaBaTh M OMNNCHIBaTh Tpadbl pasIHIHBIMH
crioco0amIr; UCTI0NB30BaTh rpadbl IpH PELICHNH 3a/1aY;

- yMEThb CBOOOJHO ONEPHPOBATH MOHATHAMH: COYETAaHHE, IEPECTaHOBKA,
YUCIIO COYCTAaHHWH, YHCIO TMEPeCcTaHOBOK, OmHOM HpioTOHA; yMeHHe
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI U pacCy>KACHHS AJIsl peLIeHUs 3a1ad;
-yMeTb OIEepUPOBATh MOHATUSMH: HaTypaJbHOE YHUCIO, I€JI0€ YHUCII0, OCTATOK
[0 MOJYJIO, pallMOHAJIbHOE YHUCIO, UPPALUOHANBHOE YHCIO, MHOXKECTBA
HaTypalibHBIX, UEJbIX, PAalMOHAJbHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHE
UCIIONIb30BaTh NPU3HAKKU JEIUMOCTH, HAMMEHBLIMHA OOLIMH JenuTeNs |
HavMeHbllIee olllee KpaTHOe, aNroputM EBKiIMAa TpH pelieHuH 3ajaad;
3HAKOMCTBO C Pa3JIMYHBIMH MTO3UIIOHHBIMU CHCTEMAaMH CUHCIICHHS;

- YMETh CBOOO/IHO OTIEPUPOBATH HOHITHSIMHU: CTEIICHB C IEIBIM ITOKa3aTeseM,
KOPCHb HATypaJbHOW CTENEHH, CTENEHb C DPAIMOHAIBHBIM IIOKa3aTeseM,
CTENCHb C JCHCTBUTENBHBIM (BEIIECTBEHHBIM) IIOKa3aTeleM, Jorapudm
YHCiIa, CHHYC, KOCHHYC U TaHTCHC IIPOU3BOJIGHOTO YHCHIa;

- yMeTb  ONEpPHPOBaTh  TOHATHSIMU:  TOXIECTBO,  TOKAECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpaBHEHUH U
HEpaBEHCTB, pPABHOCWIBHOCTh YpaBHEHWH, HEPaBEHCTB U  CHCTEM,
paluoHaJbHEIE, HppanuoHaIbHEIE, IoKa3aTesbHbIC, CTeTICHHBIE,
JorapupMuUYecKie, TPUTOHOMETPHUYECKHE YpaBHEHHs, HEpaBEeHCTBA U
CHCTEMBI; YMEHHUE peliaTh YpaBHEHMS, HEPABEHCTBA M CUCTEMBI C TIOMOIIBIO
pa3IMuYHBIX IIPUEMOB; peIlaTh YPaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C
rapaMeTpoM; IIPUMEHSTh YPaBHEHHUS, HEPABEHCTBA, HX CHCTEMBI JUIA
pelIeHusl MaTeMaTHIeCcKUX 3a/1ad M 3aJad M3 passInuHbIX oOyiacTeil Haykn U
peabHON JKU3HM;

-yMeTh CBOOOJHO OIEpHpOBaTh MOHATHUAMH: rpaduk (QYHKIHUH, oOpaTHas
¢yHKIMA, KOMOO3WIMSA (QYHKIWMH, JHWHEHHas (yHKOUS, KBaJpaTHIHAs
(hyHKIHA, cTeneHHas (QYHKIMA C IeTBIM MTOKa3aTelleM, TPUTOHOMETPHUYECKHUE
(yHKIMHM, OOpaTHbIE TPUTOHOMETpHYECKHE (GYHKIMHU, IIOKa3aTenbHas H
norapupmudeckass (QYyHKUUHM; YMEHHE CTPOUTh TrpaduKku  (QYHKIHMH,
BBITIOJTHATH TPeoOpa3oBaHus rpaguKoB HyHKINH;

YMEHHE HWCIIONB30BaTh Tpaduku (QyHKIMHA i1 W3ydeHHWS NpPOIECCOB U
3aBHCHMOCTEH TPH PEmIeHUH 3a1a4 U3 APYTUX Y4eOHBIX NPEAMETOB M H3
peaybHON JKU3HM; BBIpaXKaTh (YOPMyJIaMH 3aBUCUMOCTH MEX]y BETHUNHAMM;
yMeHHe CBOOOJHO  ONEpUpOBAaTh  MOHATHUSAMH: UYETHOCTh  (DYHKIWH,
NEepHOJNYHOCTh (YHKUUH, OrPaHWYEHHOCTh (YHKIHH, MOHOTOHHOCTB
¢yHKIMH, SKCTpeMyM GYHKIHMM, HanOoJipllee M HAaWMEHbIEe 3HAYCHHS
(hyHKIIMM Ha TIPOMEXXYTKE; YMEHHE POBOINTD HCCie0BaHne (QyHKINMY;
YMEHHE HCIOJB30BaTh CBOMCTBA M TpaduKu (GYHKIMHA UL PELICHUS
YpaBHEHHWH, HEpPaBEHCTB M 3agad C IapaMeTpamy;, wH300pakaTb Ha
KOOPJMHATHON IUIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHWI, HEPABEHCTB U

7



UX CHCTEM;

- yMmeTb CBOOOJHO ONEpPUPOBATh TOHATHSIMHU: IIOCIIEJOBATEIBHOCTD,
apudMeTHyecKas IMPOTPEecCHs, I'€OMETPHUYECKas IPOrpeccHs, OCCKOHETHO
yOBIBaromas reoMeTpuIecKast TIPOTPECCHS; yMEHHE 3a7aBaTh
MOCJIEIOBATENIFHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;

- YMETh ONEPUPOBATH MOHATHAMH: HENPEPHIBHOCTh (DYHKINH, aCHMITOTHI
rpadpuka ¢GyHKOWM, TepBas W BTOpas NPOW3BOAHAs  (YHKIIHH,
TEOMETPUYECKHH W (U3UYECKHIl CMBICT TPOM3BOJHOH, IepBOOOpasHasi,
OIpe/ieIeHHbI MHTETpall; YMEHNE HaXOJUTh aCUMITOTH Tpaduka GyHKIUM;
YMEHHE BBIYUCIATH IPOM3BOJAHBIE CYMMBI, IPOM3BEICHUS, YacTHOIO |
KOMITO3MIMH (DYHKLMH, HaXOJUTh YypaBHEHHWE KacaTelbHOH K Tpaduxy
(dhyHKIHY;

YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO MJIsl HMCCIEAOBaHUS (GYHKIMH, A
HaXO0XJICHUS] HAWITYYILero PeIeHHs! B IPUKIIAHBIX, B TOM YUCIIE COLUAILHO-
9KOHOMHYECKMX M (U3MYECKHX 3ajadax, U1 ONPEACNEHHsS CKOPOCTH H
YCKOPEHHS; HaXOIWTh IUIOMIAAN M 00beMBbl (PUI'yp ¢ MOMOIIBIO MHTErpasa;
NPUBOANTH TPHUMEPHl MaTEeMaTHYECKOTO MOJCIHPOBAHMS C [OMOIIBIO
I epeHInaTbHBIX YpaBHEHUH;

- yYMeTh OMNEPUPOBATH IOHATHAMH: KOMIUIEKCHOE YHCIIO, COIpSDKCHHbIE
KOMIUIEKCHBIE YHCIIa, MOIYJIh M apryMEHT KOMIUIEKCHOTO ducia, (opma
3allUCH KOMIUICKCHBIX 4HcCell (IFeoMeTpuyecKas, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMeTb HPOMU3BOIUTH apudMeTHyecKkue IeHCTBUS C
KOMIUIEKCHBIMM ~ YHCJIaMH;  TPUBOJWTH  INPHUMEPBl  HCIIOJIB30BaHUS
KOMIUIEKCHBIX YHCEJ;

- yMeTb CBOOOZHO OINEPUPOBATH MOHSATHAMH: CpeAHee apupMeTHUECKOe,
MenuaHa, HamOoJblllee KM HAaWMEHbIEe 3HAUCHMS, pa3Max, AWCIepcus,
CTaH/IApTHOE OTKJIOHEHWE /I OIIMCAaHWS UHUCIOBBIX JIAHHBIX; YMEHHE
UCCIIE/0BaTh CTaTUCTUYECKHE JaHHBIE, B TOM 4YHCIE C HPUMEHEHHEM
rpaUYecKuX METOJOB M JIEKTPOHHBIX CPEICTB; IpaduyecKd HCCIIeI0BaTh
COBMECTHBIE HaOIIOJEHNUS ¢ MOMOIIBIO AWarpaMM pacceMBaHUs U JIMHEHHOH
perpeccuy;

- YMETb HaxOJUTh BEPOSTHOCTU COOBITHH C HCIOJIb30BaHHEM rpadHyecKux
METOJIOB; NPUMEHSITD ISl pelieHus 3a1a4 (OPMYJIbI CIIOKEHHSI U YMHOKEHHS
BEpOSITHOCTEH, (OpMyJy IOJHOH BeposiTHOCTH, (opmyiy beprysy,
KoMOWHaTopHbIe (PAKTBI U (HOPMYJIBI; OICHMBATH BEPOATHOCTH PEATBHBIX
COOBITHH; yMEHHE OIlepUpOBaTh MOHATHAMH: CJydailHass BeJMYHHA,
pacrpenienieHue BEpOSTHOCTEH, MaTeMaTHYECKOe OXKHIaHWE, AUCIEePCUsT W
CTaH/IapTHOE OTKJIOHEHHE CITyYailHOI BeIMYHMHBI, QYHKIIMU paclpeeeHus 1
IUIOTHOCTH PaBHOMEPHOT O, IT0KA3aTEIBHOTO 1 HOPMAJILHOTO pacIpe/ieIeHHI;
YMEHHE HCIIOIb30BaTh CBOMCTBA M3YYEHHBIX pacIpeAelIeHUH sl pelIeHUs
3a7a4; 3HAKOMCTBO C TIOHATHSMHU: 3aKOH OOJBIIMX YHCET, METO/BI
BBIOOPOYHBIX HCCIJIEIOBAHNH; YMEHHE NPHUBOAUTH HPHUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBICHHSX;

- yMeThb CBOOOJHO OIEpUPOBaTh MOHSATHSMH: TOYKA, MpsSMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUI yroJy, JBYIpaHHbId yroil,
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TpPEXTPaHHBIA yroJl, MepeceKarolecs, napauaeabHble U CKPEIUBaOIIUecs
IpsMble, MapayIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH,
YToJl MEXIy MPSIMBIMH, YTOJ MEXIY HPSMOH M INIOCKOCTBIO, YIOJN MEXKAY
IUIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh MPU PEIICHUH 3a/1a9 N3yUCHHbBIE (PaKThI
W TEOpeMbl IUIAHUMETPHH; YyMEHHE OICHHBATh pa3Mepbl OOBEKTOB B
OKpYXaIOIIeM MHpPE; YMEHHE OIEpPHPOBaTh IOHATHSIMU: MHOTOTPaHHUK,
CCUCHNE MHOTOTPAaHHHKA, MPABIIIBHBI MHOTOTPAaHHUK, MPHU3Ma, MHPAMHULA,
(urypa 1 HOBEpXHOCTh BpAIEHUS, HWIHHID, KOHYC, Iap, cdepa, pa3BepTKa
MOBEPXHOCTH, CEUEHHUs KOHyca M LMIMHApPA, MNapajulelbHble OCH WIH
OCHOBaHHIO, CEUEHME MIapa, IUIOCKOCTh, Kacaromasicsi cepsl, LWIHHIpA,
KOHyCa; YMEHHE CTPOMTh CEUeHHe MHOIOTrpaHHHMKa, HW300pakaTb
MHOTOTPaHHUKH, (UTYpbl W TIOBEPXHOCTH BpAILCHMS, UX CEUCHUS, B TOM
YHcIe C TOMOINBIO 3JEKTPOHHBIX CPEJICTB; YMEHHE NPUMEHATh CBOWCTBA
TeOMETPUUYECKHX (UTYp, CaMOCTOSITENIFHO (OPMYJIMPOBATh OIpPEACICHUS
n3ydaeMbIX (UTyp, BBIIBUTaTh THIIOTE3BI O CBOMCTBAX M IPH3HAKaX
TeOMETPUYECKUX (GHUryp, OOOCHOBBIBATH WM OINPOBEPIaTh HX; YMCHHUE
MPOBOANTD KJIACCU(BHUKALNIO (GUTYp TO Pa3IHMIHBIM TPH3HAKAM, BBIIOJIHITH
HEOOXONMBIE TOTIOJIHUTEIBHBIE TOCTPOCHHUS;

- yMeTb CBOOOJHO ONEpPHUPOBAaTh MOHATHSIMH: IUTOmAns (GuUryps, o0bemMm
(urypsl, BeIMYMHA yTJIA, PACCTOSHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSHHE
MEXAY MpSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSIMH, IUIOIMAns cdepsl,
TUIONIA]b TOBEPXHOCTHU MUPAMHIBI, IPU3MBI, KOHYCa, IIMINHAPA, 00beM KyOa,
IPSMOYTONBHOTO  MapajuleNenunesa, MNUPaMUAbL, [OPU3MBI, [HIMHIPA,
KOHYyca, I1apa; yMEHHEe HaXOJAUTh OTHOIIEHHE 00eMOB MOA00HBIX QUTYD;

- yMeThb CBOOOJHO OINEPUPOBATH MOHATHUSAMH: JABWXCHHE, MapauIeIbHbII
MepeHoc, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHne MOA0OMs, TOMOOHBIE (UTYpbl; YMEHHE pacIO3HABaThH
paBHBIE W TOAOOHBIE (UIYpB, B TOM YHCIE B HPHUPOJE, HCKYCCTBE,
ApXHUTEKTYpe; YMEHHE HCIOJIB30BaTh T€OMETPHUYECKHE OTHOIICHNUS, HAXOIUTh
TeOMETPUYECKHE BEIMYHMHBI (JUTMHA, YroJl, IUIONa]b, 00bEM) IPH PEIICHUN
33724 U3 IPyrux y4eOHBIX NIPEIMETOB U U3 peallbHOM XKN3HHY;

- yMeTh CBOOOJHO ONEPHPOBATH IOHATHUSAMH: NPAMOYTOJIBHAS CHCTEMa
KOOp/AMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, NPOM3BEICHIE BEKTOPa Ha YHCIIO, Pa3JIOKeHNe BEKTOpa Mo 0asucy,
CKaIIpHOE TPOW3BEJCHHWE, BEKTOPHOE MPOW3BEICHHE, YTOl  MEXAY
BEKTOpPaMM; YMEHHE HCIIOb30BaTh BEKTOPHBIM W KOOPAWHATHBIM METOJ JIIs
pemeHns TEOMETPHUYECKUX 3afad M 3aJad JAPYIHX Y4eOHBIX IPEIMETOB;
ONepUpOBaTh MOHATHAMM: Marpuua 2x2 u 3x3, ompeaenuTenb MaTpHIBbI,
TEOMETPUYECKUI CMBICIT ONPEAETUTENS;

- YMETb MOJENUPOBAaTh pealbHbIE CHTyallud Ha S3bIKE MAaTeMaTHKH;
COCTaBJIATh BBIPAKEHMSI, ypPaBHEHUs, HEPABEHCTBA M HX CUCTEMBI IIO
YCIOBHIO 3a/lauM, UCCIEN0BaTh MOCTPOEHHBIE MOJEIU C HCIOJIb30BaHHEM
anmapara anreOpbl, MHTEPIPETUPOBATH MOIYYCHHBIH PE3yNbTaT, CTPOUTH
MaTeMaTHYECKHE MOJIENH C MTOMOIIBI0 TEOMETPUIECKUX TOHITHH U BEITMYHNH,
pemaTh CBS3aHHBIE C HUMH TPAKTHYECKHE 3aJadd; COCTaBJISATH
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BEPOATHOCTHYI0 MOJENb UM WHTEPIPETUPOBATh MOJYUYEHHBIH pEe3yJIbTarT;
pemaTh NpHUKJIAAHbIE 3ala4id CPEeJCTBAMU MaTEeMaTHUECKOTO aHalu3a, B TOM
YHCIIE COIMATBHO-3KOHOMHYIECKOTO M (PU3MUECKOTO XapaKTepa,;

- YMEHHE BBIOMpPATh MOJXOIIIINM METOA [UIS PEIICHHS 3aJadd; MOHUMaHHE
3HAaYNMOCTH MAaTEMAaTHKH B U3YYEHHH TPHPOAHBIX M OOIIECTBEHHBIX
MPOLIECCOB M SIBIICHWH; YMEHHE pacllO3HaBaTh IPOSBICHAE 3aKOHOB
MaTEeMaTHKH B HMCKYCCTBE, YMEHHE NPHBOANUTH HPUMEPHl MaTEMaTHYECKHX
OTKPBITHI POCCUHCKON M MUPOBOM MaTEMaTHUECKON HAYKH

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

B oGnacTi meHHOCTH HAyYHOTO TIO3HAHUS:
-c(hOpMHUPOBAHHOCTH MHPOBO33PEHHMS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BHTHs HayKH M OOIIECTBEHHOM
[IPAKTHUKHY, OCHOBaHHOT'O Ha Jianore KyJIbTYD,
CIOCOOCTBYIOILIETO ~ OCO3HAHMIO ~ CBOEro  MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM U YMTATEIbCKOU KYJbTYpPHI
KaK CpeJICTBa B3aUMOICHCTBUS MEXKAY JIIOJbMH M MO3HAHUS

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

JeATeIFHOCTh MHANBUAYAIBHO U B IPYIIIIE.
OBnasieHre yHUBEPCATbHBIMU YIC€OHBIMH ITO3HABATECIBHBIMHU
JIEUCTBUAMU:

B) paboTa ¢ uHpOpMaIHei:

- BIIQJETh HaBbIKAMHM MOJyueHHs uHpopmanmu u3
HNCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIILHO OCYUICCTBJIATH
MOUCK, AaHaJW3, CUCTEMATH3AlMI0 ¢  HUHTEPHPETALHIO
uH(OpMaLUK Pa3TUYHBIX BUAOB U ()OPM TPEIICTABICHHS;

- CO37aBaTh TEKCTHl B pa3IMUHBIX (opmarax ¢ ydeTom
Ha3HauyeHus WH(OpManuu W IEeIeBOH ayAMTOPHH, 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 KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX H OpraHnu3aIMOHHBIX 3aga4 C
coOIIroIeHnEM TpeboBaHUi SPTOHOMHUKH, TEXHUKHA
0€30MacHOCTH, IMI'MEHbI, pecypcocOepexeH s, MPaBOBBIX H
STHYECKUX HOPM, HOPM HH(POPMaIIMOHHONW 6€30acHOCTH;

- BUajAeTh HaBBIKAMH  pAcllO3HaBaHWUS W 3aIIUTHI
nHpopmanuy, HHYOPMAIMOHHOW 0€3011aCHOCTH JTMYHOCTH

- YMeThb OIepUpPOBATh MOHATHAMH: PallOHAIbHAS (YHKLUS, NOKa3aTeIbHas
(hyHKTIHSA, CTETICHHAS ¢$hyHKUNSA, sorapupMuIecKas ¢byHKIHA,
TPUrOHOMETpUUYECKHe (YHKIMU, oOpaTHbIe (YHKINH; yMEHHE CTPOHTh
rpa¢KM WM3Y4YEHHBIX (QYHKIWH, HCIOJB30BaTh TpapuKH TPH H3YyYEHUHU
MPOLIECCOB M 3aBUCHMOCTEH, NpH pELICHHH 33/a4 W3 APYrHX YydeOHBIX

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

- YyMETb  ONEpPUPOBaTh  TOHATHAMHU:  TOXIECTBO,  TOKICCTBEHHOE
npeoOpa3oBaHHWe, ypaBHEHHWE, HEPABEHCTBO, CHCTEMa YpaBHEHUH W
HEPAaBEHCTB, PABHOCUIBHOCTb YPaBHEHWH, HEPAaBEHCTB U  CHCTEM,
palMOHAIIbHEIE, HppalHOHaIbHEIE, MOKa3aTeIbHBIE, CTETICHHBIE,
norapu(MUYECKUe, TPUTOHOMETPHUYECKHE YypaBHEHHS, HEPaBCHCTBA U

CUCTEMBI; YMETh PEILATh YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IOMOILBIO
pas3IMYHbIX MOPHUCMOB; pe€uIaTb YpaBHCHHA, HCPABCHCTBA HU CUCTEMBI C
napaMmeTpomM; MHNPUMCHATHL YpPaBHCHHSA, HEPABCHCTBA, HX CUCTCMbI I
peuicHus MaTEMAaTUYCCKUX 3aJad U 3aJia4 U3 Pa3JIMYHBIX oOiacrei HayKHU U
peanbHOM )KU3HU;

- yMeThb CBOOOJHO OIEPUPOBATH MOHATHUSAMH: JABWXCHHE, MapalIeIbHbII
[IepEHOC, CHUMMETpUsI Ha TIUIOCKOCTU M B MPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOA00HS, TOAOOHBIE (PUTYPHI; YMETh PacIlO3HABaTh PaBHEIC
U mono0HBIe (UTYpPBI, B TOM YHCIIE B TPUPOJE, UCKYCCTBE, apXHUTEKTYpE;
YMETh HCII0JIb30BATh T€OMETPUYECKHE OTHOLUECHMUS, HaXOOUTh
TEOMETPUYECKHE BEIMYUHBI (INTHHA, YTOJI, IUIOMaab, 00BEM) MPH PEIICHHU
3a7a4 U3 IPYTUX YIeOHBIX IPEAMETOB U U3 pealbHON KU3HU

OK 03 IlnanupoBats u
peann30BbIBaTh COOCTBEHHOE
npodecCHoHAIBLHOE U
JMYHOCTHOE Pa3BUTHE,

B obnactu AYXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUSA:

== C(i)OpMI/IpOBaHHOCTB HPAaBCTBCHHOT'O CO3HAHUSA, STUYCCKOI'O
MOBCACHUA,

- CHOCOOHOCTh OLICHHUBATH

CUTyallMl0O W [OPUHUMATh

- YMETb OICpUPOBATL TMOHATUAMU: PALUOHAJIBHBIC, UWPpPAIIMOHAJIbHBIC,
I10Ka3aTCJIbHEIC, CTCIICHHBIC, J'IOI'apI/I(l)MI/ILICCKI/IC, TPUTOHOMETPUICCKHUEC
YpaBHCHUSA U HEPABCHCTBA, UX CUCTEMBbI;

- YMETb ONCPUPOBATH NOHATUAMU: MHOTOIPAHHUK, CEYCHUC MHOI'OrpaHHUKA,
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MPePUHUMATEIBCKYIO
JeSITENIBHOCTD B
mpodeccuoHaIbHOM chepe,
WCIIOJIb30BaTh 3HAHUS T10
(hMHAHCOBO# TPaMOTHOCTH B
Pa3INYHBIX JKU3HEHHBIX
CUTYyaIUsIX.

OCO3HAHHbIE pELICHUS, OpPUEHTHUPYSACh Ha
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHWE JHYHOTO BKJIaZa B TIOCTPOCHUE YCTOHYHUBOTO
Oymyuero;

- OTBETCTBEHHOE OTHOIICHWE K CBOWM POIMTEISAM W (TUIIN)
IPYTHM 9ICHAM CEMBH, CO3MaHHIO CEMBH Ha OCHOBE
OCO3HAHHOTO MPUHATHS LEHHOCTEM CeMEHHOW >XHU3HU B
COOTBETCTBHH C TpaAUIMAMH HaporoB Poccun;

OBgiajieHre YHUBEPCAILHBIMH PETYJISITUBHBIMH IEHCTBUSMHU:
a) caMOOpTraHU3aITHsL:

- CaMOCTOATENBbHO  OCYIIECTBIATH  II03HABaTENbHYIO
JeITeNIbHOCTh,  BBUIBISTH ~ NPOOJIEMBI,  CTaBUTh U
(hopMyIHpOBaTh COOCTBEHHBIC 3aaud B 0Opa30BaTEIBHOM
ACATCIbHOCTH U ) KU3HCHHBIX CUTYAIUAX;

- CaMOCTOSITEIPHO COCTABIIATH IUIAH PEUICHHS MPOOJIEMEI C
YYeTOM UMCIOIUXCS PECypPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH
U TIPEeIIOYTCHUH;

- TaBaTh OIIEHKY HOBBIM CHTYaIUsIM;

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

6) CaMOKOHTPOJb:

HCIIOJIB30BaTh MPHUCMbI peqmeKan IJId OLUCHKH CHUTYyalluu,
BBIOOPa BEPHOTO PELICHHS;

- YMCTh OLCHUBATHL PUCKU U CBOCBPEMCHHO IIPUHHUMATH
pEIIeHHS TT0 UX CHIDKCHHIO,

MOpaJIbHO-

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

JIOCTHDKEHHUIO LENN U YCHEXy, ONTUMHU3M, HHUIHMATUBHOCTH,
YMEHHE IeHCTBOBATh, UCXO/S U3 CBOUX BO3MOXKHOCTEH;

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

- COIHWANbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH
BBICTPAaWBaTh OTHOIIECHHUS C IPYTUMH JIFOABMH, 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, IWINHAPA, KOHYyca, IIOMAAb TOBEPXHOCTH
MUpaMUIBl, TPU3MBL, KOHYyca, IWIMHIpA, IUIOMmanb cdepbl, o0beM KyOa,
IPSIMOYTOJIFHOTO — NApajUIeNieNuIIela, MHUPaMUABI, NPU3MBL,  LIJIHHIDA,
KOHyCa, IIapa; YyMEHHe H300pakaTb MHOTOTPAaHHHUKH U IOBEPXHOCTH
BPAILCHUs, UX CEYCHHS OT PYKH, C MOMOIIBIO YEPTSIKHBIX HHCTPYMEHTOB U
3NEKTPOHHBIX CPEACTB; YMETh PACIIO3HABAaTh CUMMETPUIO B IPOCTPAHCTBE;
YMETb Paclo3HaBaTh MPABUIbHBIE MHOTOTPAHHHUKH;

- YMETb OIEpPHUPOBATh IMOHATHSIMU: IPSIMOYTOJIbHAs CHCTEMa KOOPIHUHAT,
KOODJMHATHl ~ TOYKH, BEKTOp, KOOPAMHATHl  BEKTOpa,  CKaAPHOE
NPOM3BEACHHUE, YroJl MEXIy BEKTOpaMH, CyMMa BEKTOPOB, MPOM3BEACHHE
BEKTOpa Ha YMCJIO; HAXOAUTH C IMOMOIIBIO M3YYEHHBIX (OPMYJ KOOPAWHATHI
CepeUHbI OTPE3Ka, PacCTOSTHUE MEXTY ABYMsl TOUKAMU

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

TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSATEIbHOCTH U
CaMOOIIpeIEeTICHHIO;

-OBJIaJICHUE HaBBIKAMU y4eOHO-HCCIIEeI0BATELCKOM,
MPOEKTHOMN U COLIMANIBHOM I TENIbHOCTH;

Osnagenne YHUBEPCATIbHBIMU KOMMYHHKaTUBHBIMU
JNEHCTBHUSIMH:

- YMETh OIIEPHUPOBATH MOHATHIMU: CIIyYaHHBIA ONBIT U CIy4aiHOE 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 COOBITHII; 3HAKOMCTBO
CO CJlyJalHBIMHM BEJIMYMHAMHU; YMEHHE IPHUBOJUTH NPUMEPH! NPOSBICHHS
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0) coBMeCTHasl IeATEIBHOCTD:

- TOHHMATh W WUCIOJIb30BaTh MPEHMYIICCTBA KOMAHIHOW U
WHIWBUAYAIEHOU pabOTHI;

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

- KOOPIMHHPOBATH M BBIMOIHITE PabOTy B YCIOBHUSIX
peabHOrO, BHUPTYaJILHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUS;

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

OBajieHre YHUBEPCANBHBIMA PETYIATHUBHBIMA JICHCTBISIMUA:
T) IpUHATHE ceOs U IPYTUX JOACH:

- MPUHAMATh MOTHUBBl M apTyMEHTHl JPYTUX JIONEH mpH
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 CBOOO/IHO ONEPUPOBATH HOHITUSIMHU: CTEIICHB C EIIBIM TT0Ka3aTeseM,
KOPCHb HATypajlbHOW CTENECHH, CTENEHb C DAIMOHATBHBIM IIOKa3aTeseM,
CTCTIEHb C JeHCTBHUTENBHBIM (BEUIECTBEHHBIM) IIOKa3aTeleM, JIOTaphu(Mm
YHCiIa, CHHYC, KOCHHYC U TaHTCHC IPOU3BOIBHOTO YHCIIA;

- yMeTh CBOOOJHO OIEpHUPOBaTh MOHATHAMHE: Tpaduk (yHKIHUH, oOpaTHas
¢(yHKIAA, KOMIO3UIMS (QYHKIWHA, nuHEHHAs GYHKOWSI, KBagpaTHIHASL
(yHKIMA, cTeneHHas: (QYHKIHS C IENbIM ITOKa3aTesieM, TPUTOHOMETPHUIECKHE
¢yHKIMM, OOpaTHBIE TPUTOHOMETpHYECKHE (YHKIMHU, IOKa3aTelbHas H
norapupmudeckast QyHKIUH; YMETh CTPOUTH IpaduKy (HYHKIHMH, BBIIOIHAT
npeoOpa3oBaHus rpauKoB HYHKIHIH;

- YMEThb WCIOJb30BaTh rpapukyu (QYHKIMHA U1 M3YYEHHS MPOLECCOB H
3aBUCHMOCTEH IPHM PEUICHUM 3ajad W3 JPYrHX Y4EeOHBIX NPEIAMETOB U W3
peaybHOM JKU3HM; BBIpaXKaTh (YOpMyJIaMH 3aBUCUMOCTH MEX]y BETHUUHAMM;
- CBOOOZHO OINEPHUPOBATH MOHATHAMH: YETHOCTh (PYHKIHH, NEPHOANIHOCTD
(hyHKIINH, OTPAaHWYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (DYHKIIUH, SKCTPEMYM
¢ynkiuy, HanboblIee W HAMMEHbIIIEe 3HAaUeHUS (YHKIMN HA TPOMEXKYTKE;
YMETb IPOBOANTH HcCIIEI0BaHNE (PyHKINY;

- YMEThb HCIIONIb30BaTh CBOWCTBA M TIpapuku (YHKIUH U1 pEIICHHS
YpaBHEHHH, HEpaBeHCTB M 3aJad C I[apaMeTpamy; H300paxkaTb Ha
KOOPJUHATHON IUIOCKOCTH MHOKECTBA PELLIEHUI YPABHEHUI, 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,
TPaAMUMH W TBOPYECTBO CBOEr0 M JPYrMX HApPOJOB,
OIIYIATh SMOIMOHAIILHOE BO3/ICHICTBHE UCKYCCTRA,

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

- TOTOBHOCTH K CAMOBBIPQYKCHHUIO B PA3HBIX BHaX HCKYCCTRBA,
CTPEMJICHHE MPOSBIIATH Ka4eCTBA TBOPYCCKOM JIMUHOCTH;

Ogagenne YHUBEPCAJIbHBIMU KOMMYHHKATHBHBIMH
JNEUCTBUSIMU:

a) obmieHue:

- OCYILECTBIISITh KOMMYHHUKAIIMU BO BCEX chepax IKHU3HH;

- pacro3HaBaTh  HeBepOallbHbIE  CpEICTBa  OOIICHMS,
MOHMMaTh 3HAa4YeHHE COLMAJIBHBIX 3HAKOB, pPAacIiO3HABAThH
NPEANOCBUIKM  KOH(IHMKTHBIX CHTyallMi 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, IUCIEpPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHCJIOBOTO Habopa, yMEHHME H3BJIEKaTh, HHTEPIPETHPOBATH
nHdopmanuio, MpeACTaBIeHHYI0 B TaOJIMIAaX, Ha quarpamMMax, rpadukax,
OTpaXKarolllyl0 CBOWCTBA peajbHBIX IPOLECCOB U SIBJICHUMN; IPEACTABIATH
nHpopmManmio ¢ TOMOWIBIO TAaOMMII W JMarpaMM; — HCCIENOBaTh
CTaTHCTHYECKHWE JaHHble, B TOM 4YHCIE C MPUMEHEHHEM TrpadHIecKux
METOJIOB 1 IEKTPOHHBIX CPEJCTB;

- YMETh ONEPUPOBATH NOHATHAMM: TOUKA, NPSIMas, INIOCKOCTh, IPOCTPAHCTBO,
JBYTPaHHBIA  YrOJ, CKPEHIMBAIOIUECS MpsMble, MapaJUIeNbHOCTh H
HNEPIEHUKYJISIPHOCT IPSMBIX U IJIOCKOCTEH, Yrojl MEXIY IPSMBIMH, yroJl
MEXAY IPAMON U INIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMHM, PAaCCTOSIHUE OT
TOYKM J0 IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMH, PACCTOSHHUE MEKIY
IJIOCKOCTSIMY;

- YMeTh HCTIOJIb30BaTh MPH PEIICHUH 3a1ad M3ydeHHbIE (DAKThI U TEOPEMBI
IUTAaHUMETPHH; YMEHHUE OIICHNBATh Pa3Mephl 00BEKTOB OKPYKAIOIIETO MUPa
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OK 06 IIposBasTH TpaskaHCKO-
[aTPHOTHUYECKYIO TTO3HIIHIO,
ITEMOHCTPHPOBATH OCO3HAHHOE
[OBE/IeHUE HAa OCHOBE
TPaIUIIOHHBIX
00IIIeYeTIOBEUECKHUX [IEHHOCTEH, B
TOM YHCJIE C YIETOM
rapMOHHU3AIUN
MEKHATMOHAIBHBIX U
MEKPETUTHO3HBIX OTHOIICHHUH,
[PUMEHSTH CTaHAAPTHI
AQHTHUKOPPYIIIIUOHHOTO
MTOBE/ICHMS.

- Oco3HaHMe OOYYaIOUIMMUCS POCCHHCKON TIpakJaHCKOMH
HJICHTUYHOCTH;

[[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHEH MO3HUIINU
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 TJIAHBI;

B yacTu rpakJaHCKOTr0O BOCIIUTAHUSI:

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

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

- TOTOBHOCTH TIPOTHBOCTOSATH HICOJOTHH SKCTPEMHU3MA,

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

- TOTOBHOCTh BECTH COBMECTHYIO JIeATEIbHOCTh B MHTEpecax
TpakAaHCKOTO OOIECTBA, Y4aCTBOBATh B CAMOYIIPABICHUH B
00111e00pa30BaTeNbHON OpPraHu3alMi M 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 poccuiickoi rpaXKJaHCKOM

WAEHTUYHOCTH, NAaTPUOTHU3MA, YBAXKEHHUSI K CBOEMY Hapony,
YyBCTBa OTBETCTBEHHOCTU Iiepen; PoauHoi, ropaoctu 3a
CBOM Kpaii, cBoto PoniMHy, CBOIl SI3bIK U KYJBTYpY, IPOLLIOE
U HacTosllee MHOTOHALMOHAIbHOIrO Hapoaa Poccuy;

- 1IIEHHOCTHOE OTHOUIEHHWE K TOCYIapCTBEHHBIM CHUMBOJIAM,
HCTOPUYECKOMY W MPHUPOJHOMY HACJEINI0, MaMsITHUKAM,
TpaguuusM HapoaoB Poccun, goctuxkenusim Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX U TPYIE;

- upaeWHas yOEXKICHHOCTb, TOTOBHOCTh K CIYXCHHIO W
3ammre OTevyecTBa, OTBETCTBEHHOCTD 32 €ro CyIb0Y;
OCBOCHHBIC OOYYarOIUMUCS MEKIPEAMETHBIC IOHITUAS |
VHHBEpCalbHBIC  y4eOHbIe  JeHCTBHA  (pEryJATHUBHBIC,
MO03HABATENIbHbIE, KOMMYHUKATHBHBIC);

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

- YMETb OIIEPUPOBATh MOHATUAMU: IPAMOYTOJIbHASL CUCTEMA KOOPIUHAT,
KOOpJUHATHI TOYKHU, BEKTOP, KOOPAUHATEI BEKTOPA, CKAJIIPHOE
MPOU3BEACHUE, YOI MEXAY BEKTOPAMH, CyMMa BEKTOPOB, IIPOHU3BEICHHE
BEKTOpa Ha YUCII0; HAXOAUTD C TOMOIIBIO N3yIEHHBIX (OPMYIT KOOPIUHATHI
CEpEeIVHBI OTPE3KA, PACCTOSTHAE MEKAY IABYMs TOUKAMU;

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

- YMETh OIIEPUPOBATH MOHATHIMU: CIIyYaHHBIA ONBIT U CIy4ailHOE COOBITHE,

BEPOSITHOCTb  CIIy4allHOrO COOBITHS; YMETh BBIYUCISITH BEPOSTHOCTH
UCIIONIb30BaHUEM IpaMYECKUX METOJIOB; NPUMEHSITh (POPMYIIbI CIIOKEHHUS
YMHOXCHHUSI BEpOSTHOCTEH, KOMOMHATOpHBIE (aKThI

3aKOHA OOJIBIINX YKCEll B MNPUPOAHBIX U O6H.ICCTB6HHBIX SIBJICHUAX

u  GopMynbl TpH
pCLICHUY 3a/1ay; OLCHUBATH BEPOATHOCTU PEATBHBIX COOBITHH; 3HAKOMCTBO
CO CIydYailHbIMH BEJIMYMHAMH; YMEHHE NPHBOIUTH HPUMEPHI IPOSBICHUS

C
u
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IUIAaHWPOBAHUIO U OCYILECTBJICHUIO Y4eOHOH NesTeNbHOCTH,
OpraHM3aliy Y4eOHOTO COTPYJHUYECTBA C MearoriiecKuMH
pabOTHHKAMH W CBEPCTHHKAMH, K yJaCTHIO B IOCTPOCHHHU
WHINBUAYAIEHONW 00pa3oBaTeIbHOM TPaeKTOPHH;

- OBJIA/ICHNE HAaBBIKAMH y4eOHO-HCCIIEI0BATENBCKOM,
IIPOEKTHOM U COIIMAIILHOM IEATEIbHOCTH

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

- HE IPUHUMATh AECUCTBUS, IPUHOCSIINE BPEN OKpYXkKarolleu
cpexe;

- YMETh IIPOTHO3UPOBATH HEOIATONPHUATHHIE SKOJIOTHIECKUE
MOCJICICTBHSA NMPEANPUHAMAEMBIX JEHCTBUH, IPEIOTBPAIIAT
uX;

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

- OCYIIECTBIATH IEJICHANPABICHHBIH IOHCK IIepeHoca
CPEZCTB U cII0cO00B IeHCTBUS B IPO(ECCHOHATBHYIO CPELY;
- yYMETh TNEpPEHOCHTh 3HAHUS B II03HABATEIBHYIO U
MPaKTHIECKYIO 00JIaCTH KU3HEAECATEILHOCTH;

- IpenyaraTth HOBBIE NPOCKTHI, OLCHUBATh WAEU C TO3HLUH
HOBU3HBI, OPUT'MHAJIBHOCTH, HpaKTI/I‘ICCKOﬁ 3HAYHUMOCTH,

- AaBaTb OUCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTUBLI B
JACATCIBbHOCTD, OIICHUBATE COOTBETCTBUC PE3YJILTATOB LCIAM

OIIBIT JACATCIIBHOCTHU 9KOJIOTHYECKOM

- yMEThb ONEpUPOBATH MOHATHAMH: (QYHKIUS, HENpepbIBHAs (yHKIWS,
MPOM3BOJHAS, TEPBOOOpa3Has, ONPEAEICHHBI HHTETPAT; yMETh HAaXOIHUTh
MPOM3BOIHBIE 3JIEMEHTAPHBIX (DYHKIUH, HCIIOIb3YS CIIPABOYHBIC MAaTEPHAIIbL;
WCCIIE0BaTh B NPOCTEHINNX caydasX (pyHKIMH HA MOHOTOHHOCTH, HAXOJIUTh
HauOONbIINE W HaWMEHbIIWE 3HAueHHs (QYHKIHMH; CTPOUTh TpaduKH
MHOTOWICHOB C MHCIOJb30BAHUEM amlapara MaTeMaTH4eCKOro aHajIu3a;
IPUMEHATh MPOM3BOAHYIO MpPHU PpEIISHWH 3aJad Ha [JBI)KEHHE; pelaTh
NPaKTHKO-OPUCHTHPOBAHHBIE 33/1aud  Ha HauOOJbIIME W HaUMEHBILNE
3HA4YeHHUs, Ha HAXOXKACHUE IyTH, CKOPOCTH U YCKOPEHHUS;

- YMETb OIEpPHPOBaTh MOHATHAMH: ABIXEHHE B MPOCTPAHCTBE, MOJOOHBIE
¢urypel B TPOCTPAHCTBE; WHCIIONB30BAaTh  OTHOLICHHE  IUIOMIAJCH
MOBEPXHOCTEH 1 006EMOB TOAOOHBIX (GUI'Yp NP PELICHUH 33a4;

- YMETh BBIYMCIATH T'€OMETPUYECKHE BEJWYMHBI (IJIMHA, YTOJ, ILIOIIAlb,
00beM, IUIOIIAb MOBEPXHOCTH), HCTIONB3Ys U3yIEeHHBIE (DOPMYJIBI M METOIBI

[IK 2.1. YnpaBnsate
[IaHUPOBAHUEM U
OpraHu3anuein
[IPOM3BOJICTBEHHBIX paboT
KOJUIEKTHBA UCIIOJIHUTEINIEN C
COOJII0OICHUEM HOPM
0e30macHbIX yCIOBUH TpyAa.

B yactu TpyI0BOTO BOCIIUTAHUS:

- TOTOBHOCTh K TPYIy, OCO3HAHHE [IEHHOCTH MAaCTEpPCTBa,
Tpyzaomoooue;

- TOTOBHOCTh K aKTHBHOM JEATEILHOCTH TEXHOJOTHUCCKOH U
COLIMATIbHOW HAMpPaBICHHOCTH, CIOCOOHOCTh WHUI[MHPOBATH,

IUIAaHAPOBaTh W CaMOCTOATENbHO  BBINONHATH  TaKylo
JIeITEeIIbHOCTB;
- HMHTEpeC K pasnuuHbIM cdepam npodeccrnoHaIbHON
JIeITeIIHOCTH,

- TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHHIO U
camM000pa30BaHMIO HA IPOTSKCHNN BCEH KHU3HH.

OBajicHre YHUBEPCAIbHBIMH YICOHBIMH MMO3HABATEIHHBIMH
JNEUCTBUSIMU:

a) 0a30BbIe TIOTUYECKUE IEHCTBUS:

- CaMOCTOATENILHO (hOPMYIHPOBATH U AKTyaJU3UPOBAThH
npobJeMy, paccMaTpUBAaTh €€ BCECTOPOHHE;

- YCTaHABJWMBATH CYIICCTBEHHBIN MPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHHUS, KJIacCU(PUKAIIMH U 0000IICHHUS;

- ONpENeNATh LEeNH NEATCIHbHOCTH, 3a/laBaTh HapamMeTphl U
KPUTEPHH UX JOCTHKCHHUS,

- yMeTh BBIOMpaTh MOAXOIAIINI M3YYEHHBI METOJ AJIS PELICHUS 3afayi,
pacno3HaBaTh Maremartuueckue (aKkThl W MareMaTHYecKHe MOJEIH B
MPUPOAHBIX U OOIIECTBEHHBIX SBICHUAX, B HICKYCCTBE;

- yYMeThb MOJENUpOBaTh peaJbHble CHTyallud Ha S3bIKE MAaTEeMaTHKH;
COCTaBJIATh BBIPAKCHHS, YpPAaBHEHHs, HEPABEHCTBA W MX CHCTEMBI 110
YCIIOBHIO 3aJlau, WCCIEJOBAaTh INOCTPOEHHbIE MOJENH C HCIIOJIb30BAaHHEM
anmapaTta ajreOpbl, WHTEPIPETHPOBATh MOIYYCHHBIH pe3yNbTaT; CTPOWTH
MaTeMaTHYeCKHe MOJIEIH C TIOMOIIBI0 T€OMETPHUYECKUX TTOHATHH 1 BEJINYHH,
pemiate  CBA3aHHBIE C HUMHM TNPaKTHYeCKHE  33Ja4M; COCTaBJIATH
BEPOSITHOCTHYIO MOJZIEJIb W HHTEPIPETHPOBATh IIOJYUEHHBIH Ppe3yJbTaT;
pemaTh NPHUKIAIHBIE 33/1a9H CPEICTBAMHA MAaTEMaTHUECKOTO aHAIH3a, B TOM
YHCIIE CONHMAIBHO- SKOHOMHYECKOTO M (PU3NIECKOTO XapakTepa
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- BBIABJIATH  3aKOHOMEPHOCTH U  IPOTHBOPCYHUS B
paccMaTpUBaEMbIX SBJICHUAX;

- BHOCHTH KOPPEKTHUBBI B JIEATCIFHOCTh, OIICHUBATH
COOTBETCTBHE pE3yNBTATOB IICNSAM, OICHUBATH PHCKH
MOCJIEACTBUN IEITEILHOCTH;

- pa3BHBAaTh KpEATHBHOE MBIIUICHHE TMIPH PEIICHUH
JKU3HEHHBIX TIPOOIIeM

0) 6a30BBIC UCCIICIOBATEIHLCKHAEC ICHCTBHS:

- BIAQJETh HABBIKAMH Yy4eOHO-HCCICIOBATEIbCKONH W
MPOCKTHOM NEATEIBHOCTH, HABBIKAMH Pa3pelICHUs MPOOIIieM;
- BBISBIIATH MIPUYHHHO-CJIC/ICTBCHHBIC CBSI3U u
aKTyaJM3UPOBATh 3a/1a4y, BBIJIBUraTh TUIIOTE3Y €¢ PEIICHHUS,
HaAXO0AUThb aprMeHTI)I JUJIA J0Ka3aTeJIbCTBa CBOUX
YTBEPKICHUI, 3a/1aBaTh IapaMETPbl U KPUTEPUU PELICHHUS;

- aHAIN3HUPOBATh MOJYYCHHBIE B XOJE PCUICHHS 3aJadd
pe3ynbTaThl, KPUTHYCCKH OLCHUBATH WX JIOCTOBEPHOCTH,
MIPOTHO3MPOBATH M3MCHEHUE B HOBBIX YCIOBUSX;

- yMeTh TIIEPCHOCHTh 3HAaHUS B II03HABATCIBHYIO W
MPaKTUIECKYIO 00JIaCTH )KH3HEACSITEIHHOCTH;

- YMETh HWHTETPHUPOBATH 3HAHHUS W3 PAa3HBIX IPEIMETHBIX
obacTei;

- BBIIBHUI'aTb HOBBIC HWICH, Hpe}maraTL OpI/IFI/IHaHLHLIe
MOJAXOMbI U PELICHUS.

OBHaHeHHe yHI/IBepcaHLHBIMI/I KOMMyHI/IKaTI/IBHI)IMI/I
JIEHCTBUSMMU:

a) oOIIeHue:

- OCYIIECTBIIATH KOMMYHHKAIINU BO BCEX Cepax KU3HM;

- pacrio3HaBaTh  HeBepOalbHBIE cperctBa  oOIIeHUS,
MOHUMATh 3HAYCHHE COIMANBHBIX 3HAKOB, pACIIO3HABATh
NPEINOCHUIKM  KOH(UIMKTHBIX ~ CHUTyalllid M CMsAT4aTh
KOH(ITUKTHI;

- BIIAJIETh pa3sIUYHBIMU criocobamu oO1eHus 51
B3aUMOJICHCTBUS;

- apI‘yMeHTI/IpOBaHHO BCCTU JArajor, yMeTI) CcMAT4YaATh
KOH(bHHKTHBIC CI/ITyaLH/II/I;

- pa3BEpPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PCHHS C
HUCIIOJIb30BAHUECM SI3BIKOBBIX Cpe}lCTB;

0) coBMeCTHasl IeATEIbHOCTD:

- IOHUMAaTh W HCIIONB30BATh TPEHUMYIIECTBA KOMAHIHOU H
WHIUBUAYAILHOU pabOTHI;

- BEIOMpAaTh TEMATHKy ¥ METOJBl COBMECTHBIX ICHCTBHH C
Y4eTOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH Ka)KIIOTO WicHA
KOJUIEKTHBA,

- IPUHUMATh enan COBMECTHOM JeATeIbHOCTH,
OpraHU30BbIBATE U KOOPAMHUPOBATb JACHCTBHS 10 €€
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JOCTHKEHHUIO: COCTaBIISITh IIaH JICUCTBMH, pacIpeaeisTh
pOJIN C Y4€TOM MHEHHMH y4aCTHUKOB, OOCYXJaTh Pe3yIbTaThl
COBMECTHOH paboTHI;

- OLIEHNBATh Ka4eCTBO CBOETO BKJIAAA M Ka)KJOTO Y4aCTHHKA
KOMaHOsl B OOmmMiA pe3yiapTaT TO  pa3padOTaHHBIM
KPHUTEPHSIM;

- IpeAJaraTh HOBBIE IIPOEKTHI, OLCHUBATH WICH C IO3HIUH
HOBU3HBI, OPUTHHAIBHOCTH, TPAKTHYECKOH 3HAYNMOCTH;

- KOOPJMHUPOBAaTh W BBINOJHATH pPabOTy B  YCIOBHAX
peajbHOrO, BUPTYAJILHOTO u KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYILECTBIISITh MO3UTHBHOE CTPATETMYECKOE MOBEICHHE B
Ppa3JIMYHbIX CUuTyauusiax, IMIPOABJIATH TBOPYECTBO )41
BOOOpakeHUe, ObITh HHUIIMATUBHBIM
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2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIHUILIMHBI

2.1. O0beM TUCHUILINHBI U BHbI y4eOHOH padoThI

Bup yuedHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM NPOrpaMMbl JHCHUIINHBI 308
B T.4.

OcHoBHOe coJep:kaHue 244
BT. 4.:

TeopeTudeckoe o0ydeHue 220
MPAKTUYECKHUE 3aHITUS 24
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (COepPKAHNe 56
MPUKJIAJTHOT0 MOYJIsA)

BT. 4.:

TEOpeTU4ecKoe o0yueHue -
MPAKTUYECKHUE 3aHITUS 56
Koncyabranumn 2
IIpomeskyTounas arrecrauus B ¢popme 1 PpepeHHupoOBaHHOIO 3a4eTa

(1 cemecTp)

ITpomexyTounas arrectanusi B popme 3k3ameHna (2 cemectp) 6
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2.2. TemaTu4eCcKMid IJIAH M COEPKAHUE TUCIIUTIIHHBI

HaumeHnoBaHue pa3aesioB U TeM Copaepxxanue yuyeOHOro Mmarepuasa (0CHOBHOe U NPo¢ecCHOHAIBHO- O0bem | Popmupyembie
OPMEHTHPOBAHHOE), JIA00PATOPHbIE M IPAKTHYECKHE 3AHATHS, IPUKJIATHOH MOAY/Ib | YacoB | KOMIETEHIHMH
(mpu HAJIMYMH)
1 2 3 4
Pa3nea 1. IloBTopeHne Kypca MaTeMaTHKA OCHOBHOM IIKOJIbI 22
Tewma 1.1 Lens u 3agaun Conep:kanue y4eOHOT0 MaTepHuaJia
MaTEMaTHKHU IIPU OCBOEHUU Bba3oBbie 3HaHUS U yMEHUS 110 MaTEMaTHKe B IPOPECCHOHATHHON U B IOBCEAHEBHOM
CIeLUaIbHOCTU JeSITETbHOCTH. 2
Tema 1.2 Yucna v BBIYUCIICHUS. Coaep:xanue yueOHOIro MaTepHaJia
Bripaxkenus u npeodpa3zoBaHus JleiicTBUS HAl IOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCIaMU, OOBIKHOBEHHBIMU U
JECATUYHBIMU JPOOSMHU.
JeiicTBusi co creneHs My, GOPMYITBl COKPAIICHHOTO YMHOKEHUS 2
Tema 1.3 I'eomerpus Ha IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME
IJIOCKOCTH Ilpakmuueckoe 3anamue Ne 1
Bugp! minockux ¢puryp u ux miomass. [IpakTuko-opueHTUPOBaHHbIE 3a/1a4l B Kypce
reOMETPHH Ha IIOCKOCTH 2 OK 01, OK 02,
Tewma 1.4 IIpouentHbie Conepixanue y4eOHOro MaTepuasa OK 03, OK 04,
BBIUUCIICHUS [TpocTble MPOLEHTSI, pa3HbIe CIOCOObI X BbIYHMCICHUs. CII0KHBIE IPOLCHTEI 2 OK 05, OK 06,
Ilpakmuueckoe 3anamue No2 OK 07.
IIponieHTHBIE BBIYMCIICHUS 2 IK 2.1.
Tema 1.5 YpaBHenus u Copnepxxanue yuyeOHOIro MaTepuaJa
HEPAaBEHCTBA JluneliHble, KBa/IpaTHbIE, IPOOHO-JIMHEHHbIE YpaBHEHHsI U HEPAaBEHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEHMS 1 HEPABEHCTBA 2
Tema 1.6 Cucremsl ypaBHeHuil 1 | Coep:kaHue yueOHOT0 MaTepUaja
HEPaBEHCTB CriocoOb!I perieHus CucTeM JIMHENHHBIX ypaBHeHUH. [lonsTre matpuia 2x2 u 3x3,
onpeaenuTens Marpullbl. Meton [Maycca. Cuctembl HETMHEWHBIX ypaBHEHH. CHCTEMBI
HEPABEHCTB 6
Tewma.l.7 BXonHOM KOHTPOJIb CopaepxxaHue y4yeOHOIro MaTepuasa
Brruncnenus u npeoOpa3oBanusi. Y paBHEHHs U HEpaBEHCTBA. [ 'eoMeTpus Ha INIOCKOCTH
Koumponvnas paboma Ne 1 2
Paznen 2. IIpsiMble M NJIOCKOCTH B NPOCTPAHCTBE 18 OK 01, OK 03,
Tema 2.1 OcHOBHBIE IOHATHS Copnepxxanue yueOHOIro MaTepuaJa OK 04, OK 07
CTEPEOMETPUHU. [Tpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOUKA, IpsiMasi, MIOCKOCTh, MPOCTPAHCTBO). 2 IK 2.1.
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Pacnionosxenue npsMbIX U
IIJIOCKOCTEN

OcHoBHbIE akcuoMbl crepeoMmeTpui. [lepecekatoniuecs, napaieabHble U
CKpeluBaromuecs npsimsle. [Ipu3Hak v cBONCTBA CKPEIMBAIOINXCS NPSAMBIX. OCHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPBHI.

Tema 2.2 IlapamienbHOCTh
IIPSIMBIX, IIPSIMOM U TUIOCKOCTH,
IIJIOCKOCTEN

Conep:kanue y4eOHOT0 MaTepuaJia

[TapannensHble npsimas v mockocts. Onpenenenue. [Ipusnak. CoiicTBa (¢
nokaszatesbcTBoM). [lapamnensublie uiockoctu. Onpenenenue. [Ipusznak. CBoricTBa (¢
Jl0Ka3aTenbcTBOM). TeTpasap u ero anemMeHTsl. [lapamienenunen u ero 3J€MEHTHI.
CBolicTBa MPOTUBOIOJIOKHBIX I'paHed U AuaroHaneil napamuienenunena. [loctpoenue

ceyeHuil. Pemenue 3anay. 4
Tewma 2.3 IlepneHANKYISIPHOCTD Conep:kanue y4eOHOT0 MaTepuaJia
IIPSIMBIX, IPSIMOM U IJIOCKOCTH, [lepniengukynapHeie npsimsble. [lapamiensHblie npsiMble, IEPIEHAUKYISPHbBIE K IUIOCKOCTH.
IJI0CKOCTEHN [Tpu3Hak neprneHIuKyIIpHOCTH MPsIMON U TIockocTu. JlokazarenscTBo. [lepnennukynsp u
HakJoHHas. [leprnienuKynspHble m10ckocT. [Ipu3Hak nepneHIuKynspHOCTH IIJIOCKOCTEH.
Jloka3zatenbcTBO. Pacctosinue B mpocTpaHCTBE 2
Tema 2.4 Teopema o Tpex Copeprxkanue ydeOHOro Marepuana
MepHEHIUKYISIpax Teopema o Tpex nmepneHAUKYIsIpax. Yol MEKIY NPSMOM U MIOCKOCTBIO. YTOII MEXKIY
TJIOCKOCTSIMU 4
Tewma 2.5 IapannensHsie, IIpodeccnoHAIbHO-OPHEHTHPOBAHHOE COAECPKAHNE
MePIEHIUKYIISIPHEIE, AkcuoMBbI cTepeoMeTpud. [leprneHuKkynapHOCTb MPSIMON U TUIOCKOCTH, TApauIeTbHOCTD
CKpPEILMBAIOIINE TPSIMbIE JIBYX IPSIMBIX, IEPIEHIUKYISIPHBIX IIOCKOCTH, EPIEHIUKYISIPHOCTD MJIOCKOCTEN
Ilpakmuueckoe 3anamue Ne 4, 5
[TapanenpHble, NEpIEHIUKYISIPHBIE, CKPEIIMBAIOIINE IPSIMbIE 4
Tema 2.6 Pemenue 3anad. Copepxanue yueOHOro MaTepuasa
[IpsimbIe ¥ TIIOCKOCTH B Pacnionoxenue npsMbIX U IIJIOCKOCTENW B TPOCTpAaHCTBE. [leprneHaAnKyIspHOCT U
MIPOCTPAHCTBE NapaJuIeIbHOCTD MPSIMBIX U MIIO0CKOcTeN. CKpEIMBAIOIINECS IPSIMbIE
Koumponvnas paboma No2 2
Pa3nes 3. KoopanHaThl H BEKTOPBI 16
Tema 3.1 JlexapToBbI Copepxanue yueOHOIro MaTepuasa
KOOpJMHATHI B IPOCTPAHCTBE. JlexapToBbI KOOpIMHATHI B ITpocTpaHcTBe. [IpocTeiimure 3agaun B KOOpAuHaTaX.
PaccrosiHne Mexny AByMs Paccrosinre Mex 1y IByMsl TOUKaMH, KOOPAUHATBI CEPEAMHBI OTPE3KA
ToukaMu. KoopHATHI cepeTHEBI OK 02, OK 03,
OTpe3Ka 4 OK 04, OK07
Tema 3.2 Bektopsl B Conep:kaHue y4eGHOr0 MaTepuasa IIK 2.1.
IIPOCTPAHCTBE. YTOJI MEXKAY BexkTopsl B mpocTpancTBe. Cli0’keHNE U BBIMUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA HA
BekTopamu. CkanspHoe ymcio. Kommnnanapueie BekTopsl. CkalsipHOE IPOU3BeIeHHE BEKTOPOB. Pa3noxenue
IIPOU3BE/ICHNE BEKTOPOB BEKTOPA 10 TPEM HEKOMILIAHAPHBIM BeKTOpaM. KoopAMHATHI BEKTOpa, CKAJIIPHOE
MIPOM3BE/IEHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKAY BEKTOPAMHU, YTOJl MEXY NPSAMOIl U 6
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IJIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSMH. Y PaBHEHHUE TIIOCKOCTU. [ €OMETPUYECKUI CMBICH
onpeneauTens 2x2

Tema 3.3 IIpaxTuko-
OpUEHTHUPOBAHHBIE 337]a4H HA
KOOPAMHATHOW INIOCKOCTH

IIpodeccrnonaibHO-OPMEHTHPOBAHHOE COEP:KAHUE

Ilpakmuueckoe 3auamue Ne 6
KoopannatHas miockocTs. BeryuciieHre pacCcTOsIHUN Ha IUIOCKOCTH.
Ilpakmuueckoe 3auamue Ne 7

Brrunciienue nmomaaei Ha miaockoctu. KoamuecTBEeHHbIE pacueThl 4
Tewma 3.4 Pemenue 3anau. Conep:kaHue y4eOHOT0 MaTepuaJia
KoopauHaTsl 1 BEKTOPBI JlexapToBbl KOOpAMHATHI B ITpocTpaHcTBe. BekTopsl B ipocTpancTBe. ClioKeHue u
BBIUATAaHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha 4Kci10. KoMIUTaHapHbIE BEKTOPBI.
CkansipHO€ ITPOU3BEIEHNE BEKTOPOB. PaznokeHue BEKTopa 0 TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpocreitmne 3anaun B koopauHaTax. KoopauHaTel BEKTOpa, paCCTOSHUE MEXKTY
TOYKaMH, KOOPJUHATHI CEPEANHBI OTPE3KA, CKATISIPHOE MPOU3BEICHIE BEKTOPOB B
KOOpJMHATAX, YTOJI MEXKIY BEKTOPAMH, YTOJI MEXAY NPSMOM U IIJIOCKOCTBIO, YTOJl MEXY
IJIOCKOCTSIMU
Konmponvnas paboma Ne 3 2
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUUH 36
Tema 4.1 Tpuronomerpuyeckue Copnepxxanue yuyeOHOro MaTepuasia
(GyHKINU TPOU3BOIBHOTO YIJIa, Panuannas mepa yria. IloBopoT Touku BOKpyr Hadana koopauHat. OnpeneincHue cuayca,
yucia. Pannannas u rpanycHas KOCHHYCa, TAHT€HCAa U KOTAaHI'€HCa. 3HaKHU CHHYCA, KOCUHYCAa, TAHI€HCA U KOTAHI'€HCa I10
Mepa yriaa YEeTBEPTAM. 3aBUCHUMOCTb MEXKIY CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTaHT'€HCOM OJHOTO
Y TOTO K€ yIJa 4
Tema 4.2 OcHoBHBIE Copepxanue yueOHOro MaTepuasa
TPUTOHOMETPUIECKHE TOXKICCTBA. | TpuroHomeTpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHT€HC M KOTAaHI'€HC YIJIOB O U — & .
@opMyIibl IPUBEACHUS DOopMyITBI TPUBEICHHS 4 OK 01, OK 02,
Tema 4.3 Cunyc, kocunyc, Copepxanue yueOHOro MaTepuasa OK 03, OK 04,
TaHI'€HC CyMMBI M Pa3HOCTH JIBYX | Cymma M pa3HOCTb cuHYcOB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JBOMHOIO OK 05, OK 06,
yrioB. CHHYC 1 KOCHHYC yria. @opMyIibl MOJIOBUHHOTO yria. [IpeobpazoBanne CyMMbI TPUTOHOMETPUYECKHUX OK 07
IBOMHOTrO yria. @opmyIsl (GbyHKLUI B IpOU3BEICHUE U POU3BEJICHHE B CYMMY. BhIpakeHue TpUroHOMETPHUECKUX IK 2.1.
IIOJIOBUHHOTO yrja GbyHKIMI yepe3 TaHTeHC MOJIOBUHHOTO apryMeHnTa. [IpeoOpa3oBanue npoctenmx
TPUTOHOMETPUUECKUX BBIPAKEHUN 6
Tema 4.4 Oynxnun, ux ceorictsa. | ConepxxaHue y4eOHOIo MaTepuasia
CrniocoOb1 3a1anust PyHKITHH OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHUH QyHKIui. YETHOCTD, HEUETHOCTD,
nepuoangHoCTh GyHKIMNA. CriocoOb! 3a1anust PyHKITUN 2
Tema 4.5 Tpuronomerpuyeckue Copepxxanue yueOHOro MaTepuasa
(GbyHKIMH, UX CBOWCTBA U O06nacTh onpeesieHrs] 1 MHOYKECTBO 3HAUYEHUN TPUTOHOMETPUIECKUX (PYHKITUH. YETHOCTD,
rpaduKu HEUETHOCTh, NEPUOIMYHOCTh TPUTOHOMEeTpruUecKkux GpyHkimii. CBoiicTBa u rpaduku 2
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GyHKIMA Yy =COSX, Yy =SinX, y=tgx, y=ctgx

Tewma 4.6 IIpeoOpa3oBanue
rpaduKOB TPUTOHOMETPHUECKUX

byHKIMMA

Conep:kanue y4eOHOT0 MaTepHuaJia

Cxatue M pacTshKeHHe Tpa@iKOB TPUTOHOMETPUYECKUX (PYHKIUH.

Ilpakmuueckoe 3anamue Ne 8

IIpeoOpa3oBanue rpaduKOB TPUTOHOMETPUIECKUX (PYHKITMI 2
Tewma 4.7 Onucanue IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE
IPOM3BOACTBEHHBIX IIPOLIECCOB ¢ | IIpakmuueckoe 3anamue Ne 9, 10
MOMOILBIO I'padUKOB (PYHKIHI Vcnonb30BaHue CBOMCTB TPUTOHOMETPUYECKHX (DYHKIMH B IPO(EeCCHOHAIBHBIX 3a/1a4ax 4
Tema 4.8 O6patHble Copnepxxanue yueOHOIro MaTepuasa
TPUTOHOMETpHYecKHe QyHKIMU | OOpartHble TpuroHoMeTpuueckue GyHkimu. VX cBoicTBa 1 rpaduKu 2
Tema 4.9 Tpuronomerpuueckue Coaep:xxanue yueO0HOro MaTepHaJia
YpPaBHEHUS U HEPABEHCTBA VYpaBHeHue COS X = a. YpaBHeHue Sin X = a. YpaBHeHue tgx = a, ctgx = a. Pemienue
TPUTOHOMETPUUYECKUX ypaBHEHUH TUIoB: [IpocTeiiine TpuroHoMeTpuyeckie ypaBHeHUs,
CBOJISILIIMECS K KBAJIPaTHBIM, pEIIaeMble pa3/IeJIeHUEM Ha MHOKUTENH, OJTHOPOJIHBIE. 4
Ilpakmuueckoe 3anamue Ne 11
[IpeoOpaszoBanue rpauKoB TPUTOHOMETPUIECKUX (PYHKITHIA 2
Tema 4.10 Cucrembl Coaep:xanue yue0HOro MaTepHaJia
TPUTOHOMETPUUYECKUX ypaBHEHNH | CHCTEMBI MPOCTEHITNX TPUTOHOMETPUIECKUX YPaBHEHHI 2
Tema 4.11 Pemenue 3anau. Coaep:xanue yueOHOTro MaTepHaJia
OCHOBBI TPUTOHOMETPHUH. [TpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHU. Perenue TpuroHoMeTpuyecKux
TpuronomeTpuyeckue QyHKIHH YpaBHEHUH U HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM CBONCTB (DYHKITHIA.
Konmponvnasn paboma Ne 4 2
Paszpen 5. KomiuiekcHbie yuciaa 8
Tema 5.1 KommuiekcHsle uncna Copepxanue yueOHOro MaTepuasa
[TonsiTue koMIiekcHOro yucia. Conps>keHHbIE KOMIUIEKCHBIE YHUCTIa, MOAYJIb U apTyMEHT
KOMILIEKCHOTO yncia. dopma 3anucy KOMIUIEKCHOTO Yncia (TIoKa3aTenbHas, OK 02. OK 03
TPUTOHOMETpHUECKasl, anredpandeckas). ApupmeTnueckue JeCcTBUs ¢ KOMIUIEKCHBIMU OK 0 i OKO7,
YUCIAMU 4 HK,Z 1
Tewma 5.2 Tlpumenenue IIpodreccHOHATLHO-OPHEHTHPOBAHHOE COIEPIKAHME o
KOMIIJIEKCHBIX YHCEl Ilpakmuueckoe 3anamue Ne 12, 13
BrinonHeHne pacueToB ¢ MOMOIIBI0 KOMIUIEKCHBIX uncen. Vcnonb30BaHne KOMITIEKCHBIX
qucen B NpoeCCHOHATIBHBIX 33aJauax 4
Paspnea 6. IlpousBoanas pyHKk1 UM, ee NPUMEHEHHE 34 OK 01, OK 02,
Tema 6.1 Ilonstue npoussonHoil. | CoaepxxaHue y4eOHOro MaTepuasia OK 03, OK 04,
®opMyIibl U IpaBUIa Omnpenenenne YUCIOBOM MOCIEI0BATEILHOCTH U CIIOCOOKI ee 3aaanus. CBoilcTBa OK 05, OK 06,
muddepeHmpoBaHus YHUCJIOBBIX TIOCIIEIOBATENbHOCTEH. ONpeieieHne mpeesna mociae10BaTeIbHOCTH. 2 OK 07
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Brruncnenue npeaenos nocienoBatenbHocTel. [Ipenen GyHKIMN Ha OECKOHEUHOCTH.
[Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenTa. [lpupamenue pynkuuu. 3amaun,
IIPUBOALINE K IIOHATUIO IPOU3BOJHON. OnpeneseHne Npou3BoaHON. AJTOPUTM
OTBICKaHUs ITPOU3BOJHON

Tema 6.2 ITpousBoHBIE CYyMMBI,
Pa3HOCTH, TPOU3BEICHNS,

Coaep:xanue yueOHOTo MaTepHaJia

®Dopmynsl quddepennmrpoBanus. [IpaBuna quddepennupoBanms

4aCTHOT'O 4
Tewma 6.3 IIpousBoanbie Conep:kanue y4eOHOT0 MaTepHuaJia
TpUrOHOMETpUUecKUX QyHKIUH. | Onpenenenue cioxuoi GyHkuuu. [Ipou3BoAHAS TPUTOHOMETPHUYCCKHUX (DYHKITHHA.
ITponsBosHas cinoxxHoi pyHKuuu | [IpousBogHast CIIOKHON QyHKIMH 4
Tema 6.4 Ilonsarue Coaepxxanue yueOHOIro MaTepuaJa
HENPEepbIBHOCTH (PYHKIUH. [Tonsitue HenpepriBHOCTH GyHKIMH. CBOMCTBAa HEMPEPHIBHOCTH (YHKIHH. CBSI3b MEXKIY
MeTtoa uHTEpBaIOB HETPEPHIBHOCTHIO U AP PEepeHINPYEMOCTHIO PYHKIINU B TOUKE. AJITOPUTM pPEIICHUS
HEPABEHCTB METOJIOM MHTEPBAJIOB 2
Tema 6.5 'eomeTpuueckuii u Coaep:xanue yueOHOTro MaTepHaJia
¢bu3nyeckuil CMbICI ['eomeTpHrUEeCcKHii CMBICI MTPOU3BOAHON (PYHKIIMH — YTI0BOI KO PHUIIMEHT KacaTelbHOM K
IIPOU3BOTHOM rpaduky GyHKIMU B TOUKe. YpaBHEHUE KacaTellbHOH K TpaduKy QyHKIUH. AJITOPUTM
COCTaBJICHUS YPaBHEHUS KacaTelbHOH K rpaduky GyHkiuu Yy = f (X) 4
Tema 6.6 ®duznueckuii cMbICT IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE
MIPOM3BOJIHOM B Ilpakmuueckoe 3anamue Ne 14
npogecCHOHANIBHBIX 3a/1auax dusnueckuil (MEXaHUYECKUI) CMBICI TPOU3BOIHOM — MTHOBEHHAs! CKOPOCTh B MOMEHT
Bpemenn t: v = S'(t) 2
Tema 6.7 MOHOTOHHOCTh Copnepxxanue yuyeOHOIro MaTepuasia
¢ynkuuu. Toukn sxkcTpemyma Bospacranus n yobIBaHUs (PYHKIMH, COOTBETCTBUE BO3pacTaHUs U yObIBaHUS (HYHKLIUU
3HaKy Npou3BOAHOM. [IoHATHE MPOU3BOIHOM BBICIIETO MOPSAAKA, COOTBETCTBUE 3HAKA
BTOPOH MPOU3BOIHOMN BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKLIMM HA OTpe3Ke. 3a/1auu Ha
MaKCUMyM U MUHUMYM. [IOHSITHE aCUMIITOTBI, CIIOCOOBI UX OIpeneaeHHs. AJITOpPUTM
uccienoBaHus (QYHKIIMU U TIOCTPOEHUs ee rpaduka ¢ MOMOIIBIO TPOU3BOIHON. J[poOGHO-
JTUHeHast QyHKIUs 4
Tema 6.8 UccnenoBanue Conep:xanue yueOHOTro MaTepuaJia
(GYHKLINHU ¥ TIOCTPOEHHE HccnenoBanue (yHKIIMM HAa MOHOTOHHOCTB M ITOCTPOEHUE IrpauKoB
rpadukoB 4
Tema 6.9 Haubounbiiee u Copepxxanue yueOHOIro MaTepuaJa
HauMeHblee 3HaueHne QyHKunn | HaxoxkaeHne HauOOoJIbIIero 1 HAMMEHBIIIETro 3HaYeHusI DYHKIUI, TOCTpoeHHe TpaduKoB
MHOT'OYJIEHOB € MCIOJIb30BAaHUEM allapaTa MATEMaTHYECKOr0 aHAIN3a 2
Tema 6.10 Haxoxnenue IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COJACPKAHUE 4

IK 2.1.
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ONTUMAJIBHOT'O PE3YJIbTATA C
IMOMOLIBIO TPOU3BOIHOM B
MPAKTUYECKUX 3a/1a4ax

Haubonbiiee 1 HanMeHbIlee 3Ha4eHne PyHKINUN

Ilpakmuueckoe 3anamue Ne 15, 16
Haxoxaenre onTHMalbHOTO PE3yNIbTaTa C IMOMOIIBIO MPOU3BOIHON B MPAKTUYSCKUX
3aJayax

Tema 6.11 Pemenue 3aaauy.
[TpousBoHas GyHKIHH, €€
IIPUMEHEHUE

Coaep:xanue yueOHOIro MaTepHuaJia

®opmyiel n npaBuia quddepennuposanus. MccnenoBannue GyHKIMN C TOMOIIBIO
npoun3BoHoN. Hanbompiiee 1 HanMeHbIIee 3HaueHue (PyHKINH

Konmponvnas paboma No 5 2
Paspen 7. MHOIOrpaHHMKHM M TeJla BPallleHUS 44
Tema 7.1 Bepuunsl, pebpa, Conep:kanue y4eOHOT0 MaTepuaJia
IpaHu MHOTOTpaHHUKA [TonsiTe MHOTOTpaHHUKA. Ero sneMeHTsl: BepuinHbl, pedpa, rpanu. Juaronans. CeueHue.
BrinykJibie 1 HEBBITYKIIbIE MHOTOIPaHHUKHU 2
Tema 7.2 IIpusma, ee Coaep:xanue yue0HOro MaTepHaJia
COCTaBJIAIOLIME, CEYCHHUE. [Tonsitue npusmel. Ee ocHoBanust u 60okoBble rpanu. Boicora npusmsl. [psmast u
[Ipsimast v mpaBUIIbHAS IPU3MBI HakJoHHas npusma. [IpaBusbHas npusma. Ee ceuenne 2
Tema 7.3. Ilapamnenenunen, ky0. | Comep:kanue yueGHOro MaTepuasia
Ceuenue ky0a, mapamienenunena | [lapaienenumes, cBOMCTBA MPSIMOYTOJIBHOTO Mapaienenumnena, kyo. Ceuenue kyoa,
napajuiesenumneaa 2
Tema 7.4 ITupamuna, ee Coaep:xanue yueOHOro MaTepHaJia
COCTaBJISIIOLINE, CEYCHHE. [Tupamuna u ee anementol. Ceuenue nupamusl. [lpaBunbHas nupamMua. Y cedeHHas
[IpaBuibHas nupamua. nupamuia OK 01, OK 02,
VcedyeHHas MUPaMUIa 2 OK 03, OK 04,
Tema 7.5 bokoBag u moiHast Coneprxanue y4eOHOro MaTepuasa OK 05, OK 06,
ITOBEPXHOCTh PHU3MBIL, TUpaMubl | [lnomans 60KOBOI 1 MOIHOM MOBEPXHOCTH MPU3MBI, TUPAMHU/IBI 2 OK 07
Tema 7.6 Cummerpus B KyOe, Copnepxxanue yuyeOHOIro MaTepuasa IIK 2.1.
napajuleJIenunese, npusme, CuMMeTpusi OTHOCUTEIBHO TOUKH, IPSAMOH, TuiockocTd. CuMMeTpus B KyOe,
nupamuie napajuieJenunesie, npusMe, Nupamuie 2
Tema 7.7 Ilpumepel cumMerpuii B | IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE
npodeccun CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
Ilpakmuueckoe 3ansamue Ne 17, 18
Cummetpus B npodeccuu 4
Tema 7.8 IIpaBunbHbIE CoaepxxaHue y4yeOHOIro MaTepuasa
MHOT'OTpaHHHUKH, UX CBOWCTBA IlonsiTue mpaBUIBLHOTO MHOTOrpaHHKKa. CBOKCTBA MPABUIbHBIX MHOTOTPAHHUKOB 2
Tema 7.9 Hunuuap, ero Coaep:xaHue yueOHOro MaTepuaJia
cocrasistonie. CeueHue [Mununzap u ero aneMeHTsl. CeueHne NUIMHApa (MapayieIbHOE OCHOBAHUIO U OCH).
UIMHIPA PasBepTka LUIMHIpA 2
Tewma 7.10 Konyc, ero Konyc u ero snementsl. CeueHre KoHyca (mapajaieibHOe OCHOBAHUIO U MPOXOSIIEe uepes 4
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COCTaBJIATOIIHUC. CeuecHue KOHYCa

BEPIINHY), KOHWYECKHE ceueHus. Pa3BepTka nunmuapa

Tema 7.11 YcedueHHBII KOHYC.

Conep:kanue y4eOHOT0 MaTepuaJia

CeueHue yCEUeHHOT0 KOHYca Yceuennslii konyc. Ero obpasyromiast u Beicota. CeueHue yceueHHOro KOHyca 2
Tema 7.12 Illap u cdepa, ux Conep:kanue y4eOHOT0 MaTepuaJia
CEUYCHUS [lap u chepa. Bzaumuoe pacrnonoxenue chepsl u miockoctu. Ceuenue mapa, chepsl 2
Tema 7.13 Ilousitue 06 o6beme Coaep:xkaHue yueOHOro MaTepHaJia
tena. OTHOIIEHHE 00BEMOB [Tousitue 06 o0veme Tena. O6beM Kyba U MPsIMOYTOJIBHOTO Napaienenumneaa. Oobem
MOI00HBIX TEJ npu3MBbl U IUIHHAPA. OTHOLIEHHE 00beMOB OIOOHBIX Tell. ['eoMeTprudecKuil CMbICI
onpeeauTeNns 3-ro nopsiaKa 4
Tema 7.14 OObemsl 1 110N Coaepxxanue yuyeOHOIro MaTepuasa
MOBEPXHOCTEH Tel O6bembl mupamubl U Konyca. O0bem mapa. [Tnomanu noBepxHocreit Ten 2
Ilpakmuueckoe 3anamue Ne 19
[Tnomany noBepxHOCTE MHOTOTPAHHUKOB U TEJ BpallleHUs
Ilpakmuueckoe 3anamue Ne 20
O06beMbl MHOTOTPaHHUKOB U TeJl BpallleHus 4
Tema 7.16 I'eomerpuueckue IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIeP/KAHME
KOMOMHAIIMH Ha TPAKTHKE Ilpakmuueckoe 3anamue Ne 21, 22
Hcnonp3oBaHne KOMOMHALMN MHOTOTPAaHHUKOB U TEJI BPAIlIEHUs B IPAKTUKO-
OPUEHTUPOBOYHBIX 3a]ja4ax 4
Tema 7.17 Pemenue 3anau. Coaep:xanue yueOHOTro MaTepuaJia
MHOrorpaHHuKky u Tena OO6beMbl M MJIOUIAIU TOBEPXHOCTH MHOTOIPAHHHUKOB U TeJl BPAIllEHUs!
BpalllCHUsA Konmponvuas paboma Ne 6 2
Pasnen 8. IlepBooOpasnas pyHKUMHU, ee IPUMEHEHHE 14
Tema 8.1 IlepBooOpaznas Copepxanue yueOHOro MaTepuasa
byHKIHIH. 3amaya 0 BOCCTAHOBIIEHUM 3aKOHA JBMKEHUS TI0 U3BECTHOM cKopocTu. [TonsTre
[IpaBuiia HaXOXAECHUS UHTErprupoBaHus. O3HaKOMIIEHHE C MIOHATHEM UHTErpasia u nepBooOpa3Hoi U ee
epBOOOpa3HBIX MIPOU3BOTHOM, BBIYUCIICHHE MIEPBOOOpa3HOM i1st JaHHOUM QyHKkImu. Tabnuna hopmyn s
HaXO0KJIeHHs IepBo0Opa3HbIX. M3yueHue npasuiia BBIYMCICHUs IEPBOOOPA3HOM 2 OK 01, OK 02,
Tema 8.2 I1nomans Conep:xanue yueOHOTro MaTepuaJia OK 03, OK 04,
KPUBOJIMHEWHOW TpaIeLyu. 3ajauun, TpUBOASIINE K TIOHITHIO ONPEIETICHHOTO MHTErpaja — O BBIUUCICHUH ILJI0ILA N OK 05, OK 06,
®opmyna Herorona-JleiiOauia KPUBOJIMHEMHOW TpaIelyu, 0 nepeMenieHn Touku. [loHsTre onpeneneHHoro HHTerpaa. OK 07
['eomeTpuueckuii n pu3MUecKuil CMbICT onpeeneHHoro narerpaia. ®opmyna Helorona- IK 2.1.
JletiOHMIIa 2
Tema 8.3 HeonpeneneHHbli 1 Coaep:xaHue yueOHOro MaTepuaJia
OIIpEAEIECHHBIA HHTETPAJIbI IToHsiTHE HEONPEAEIEHHOIO HHTErpaja 2
Tema 8.4 Tlonstue 06 Coaep:xaHue yueOHOro MaTepuaJia
OIIpEAEIEHHOM UHTETpae KaKk ["'eomMeTprUYECKUI CMBICI ONIPEJIETIEHHOTO UHTErpaja 2
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IUIOIIAAN KPUBOJIUHENHOMN
Tparnenuu

Tema 8.5 OnpeneneHubiit
WHTETPaJ B XKU3HU

IIpodeccrnonaiLHO-OPHMEHTHPOBAHHOE COIEP:KAHUE

I'eomeTpuyeckuii cMbICH orpeeieHHoro narerpaia. @opmysa Hetorona-JleitoHua.
Pemenue 3a1ay Ha MPUMEHEHHUE WHTETPANIA IS BBIYUCICHUS (PU3NYCCKUX BETUYHUH U
Iomanaeu

Ilpakmuueckoe 3anamue Ne 23, 24

OnpezneneHHbl HHTErpaj NPy pelieHUH MPUKIAJAHBIX 33134 4
Tema 8.6 Pemenue 3anau. Coaepxxanue yueOHOIro MaTepuaJa
IlepBooOpasHas GpyHKLIMH, €€ ITepBooOpazHas ¢pynkuuu. [IpaBuia HaxoxaeHus nepBooOpa3HbIX. Ee npumeHeHune
MIPUMEHEHHE Konmponvnas paboma Ne 7 2
Pa3nes 9. Crenenn u kopuu. CrenenHast QyHKuust 14 OK 01, OK 02,
Tema 9.1 Crenennas ¢pynkuus, ee | Conep:kanue y4eOHOro MaTepuaJia OK 03, OK 04,
CBOHCTBA TonstTHe KOpHS N-0ii CTelleHu U3 AelcTBATENbHOTO Yncia. Dynkuun Y = 4/X ux cBoiicTsa OK 05, OK 07
u rpapuku. CBONCTBA KOPHS N-0M CTENEHU 2 K 2.1,
Tema 9.2 IlpeoOpa3oBanue Coaep:xxanue yueO0HOro MaTepHaJia
BBIpOXEHUH ¢ KOPHAMU N-OU [TpeoOpazoBanre UPPATMOHATLHBIX BBIPAKECHUIA
CTETEeHU 2
Tewma 9.3 CBolicTBa CTENIEHU C Conep:kanue y4eOHOT0 MaTepHuaJia
paloHAIBHBIM U [TonsiTve cTeneHu ¢ JH00bIM pallMOHAIBHBIM MOoKa3areneM. CTeneHHble PYHKIMH, UX
JECHCTBUTENILHBIM ITOKA3aTEIIMU | CBOMCTBA M rpaduKu 2
Tema 9.4 Pemenue Copnepxxanue yuyeOHOro MaTepuasa
UppaloHaIbHBIX YPaBHEHUH U PaBHOCHIIBHOCTD MPPAlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB. MeTOIbl MX pEeIICHUs.
HEPABEHCTB Pemienne nppanimoHAIbHBIX YPaBHEHHUI H HEPABEHCTB 4
Ilpakmuueckoe 3anamue Ne 25
Pemienne nppanimoHAIbHBIX YPaBHEHHUI H HEPABEHCTB 2
Tema 9.5 Crenenu u KopHH. Copepxanue yueOHOIro MaTepuasia
CrenenHast QyHKIUSA Omnpenenenue crenHod GyHKIUU. Vcronb3oBaHue ee CBOMCTB P PELIEHUH YpPaBHEHUN U
HEPABEHCTB
Koumponvnas paboma Ne 8
Paspnen 10. ITokasaTeabHas pyHknus 14
Tema 10.1 Iloka3arenpHas Copnepxxanue yuyeOHOIro MaTepuaJa OK 01, OK 02,
byHKIMS, €€ CBOMCTBA CreneHs ¢ MPOU3BOJIBHBIM JICHCTBUTEIBHBIM MOKa3aTeneM. OnpeneneHne moka3aTeIbHON OK 03, OK 04,
¢GyHKLIMH, ee CBOMCTBA U TpauK. 3HAKOMCTBO C IPUMEHEHUEM MOKa3aTeIbHON (PYHKIUH. OK 05, OK 07
Pemennie nokazareabHbIX YpaBHEHHH (PYHKIMOHATbHO-TPAUUECKIM METOI0M 4 IK 2.1.

Tema 10.2 Pernenue

Coaep:xanue yueOHOro MaTepuaJia
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[I0KA3aTEeJIbHBIX YPABHEHUHN U
HEPaBEHCTB

Pewrenne nokasarenbHbIX YpaBHEHUN METOIOM YPaBHUBAHUS [10KA3aTEIIEH, METOAOM
HOBOI MEPEMEHHOH, PYHKIIMOHABHO-TpadUIECKIM METOI0M. PelieHne moka3aTenbHbBIX
HEPABCHCTB

Ilpakmuueckoe 3anamue Ne 26, 27 4
Pemienne nokasarenbHbIX YPAaBHEHUN U HEPABEHCTB
Tema 10.3 Cucremsbl Conep:kanue y4eOHOT0 MaTepHuaJia
[I0OKA3aTEJIbHBIX YPAaBHEHUI Pemenne cucreM nokasarenbHbIX YPaBHEHUN 4
Tema 10.4 Pemenue 3anau. Conep:kanue y4eOHOT0 MaTepHuaJia
[TokazarenpHast PyHKIIHS Pemenue nokasarenbHbIX ypaBHEHUN METOJIOM YPaBHUBAHUSI MIOKA3aTENENH U METOJIOM
BBEJICHUS] HOBOM IIEpeMeHHOMN. Penienne mokaszarenbHbIX HEPABEHCTB
Konmponvnas paboma Ne 9 2
Pa3nea 11. Jlorapugmsl. Jorapupmuueckasi pyHkuus 26
Tema 11.1 Jlorapudm yucna. Coaep:xanue yue0HOro MaTepHaJia
JlecATUYHBIA U HAaTYpAJIbHBIN Jlorapudm umcna. JlecaTHIHBIN 1 HATYpPAIBHBINA JTOTapH(MBbI, YHCIIO €
JorapudMBbl, YUCIIO € 4
Tema 11.2 CpoiicTBa Copnepxanue yuyeOHOIro MaTepuasa
norapudmos. Onepanus Cgoiicta norapudmon. Onepanus jorapuGMupoBaHusl.
norapupMUpPOBaAHHS 4
Tewma 11.3 Jlorapudmuaeckas Coaep:xxanue yue0HOro MaTepHaJia 2
(byHKIUS, €e CBOWCTBA Jlorapudmmueckas QyHKIUS U ee CBONCTBA
Tema 11.4 Peienue Copepxanue y4eOHOro MaTepuaJa
norapumMuueckux ypaBHeHud 1 | [Tonsitue norapudmudeckoro ypaBHeHus. Onepaliys HOTCHIUPOBaHUs. Tpr OCHOBHBIX OK 01. OK 02
HEPABEHCTB METO/1a PELIeHHUs JJoTapu(PMUUECKHX YpaBHEHUI: (PyHKIIMOHANBHO-TpaduIecKuii, METONT OK 03’ OK 0 4’
NOTEHLIMPOBAHMUSI, METO]I BBEJICHHsI HOBOI nepeMeHHoM. JlorapupmMuyeckue HepaBeHCTBA 6 OK 0 5’ OK 07’
Ilpakmuueckoe 3anamue Ne 28 HK’Z 1
Pemenue norapupMu4ecKux ypaBHEHHH U HEPABEHCTB 2 -
Tema 11.5 Cuctemsl Copnepxxanue yuyeOHOIro MaTepuaJa
JorapupMHUUECKUX ypaBHEHUN AJNTOpUTM pelleHHs CUCTEMBI YpaBHEHUNH. PaBHOCHIIBHOCTB JIorapu(pMUdIecKkix ypaBHEHUN
Y HEPAaBEHCTB 2
Tema 11.6 Jlorapugmsl B IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE
MPUPOJE U TEXHUKE Ilpakmuueckoe 3anamue Ne 29, 30
[Tpumenenue norapudma. Jlorapupmudeckas cnupais B npupose. Ee maremaTnueckue
CBOMCTBA 4
Tema 11.7 Pemenus 3anau. ConeprkaHue yueOHOro MaTepuaa
Jlorapudmer. Jlorapupmuueckas | Jlorapudmuueckas GpyHkuus. Penienne npocreiinmx gorapuMHIeCKuX ypaBHEHHI
QyHKuus Koumponvnas paboma Ne 10 2
Pa3nes 12. MHokecTBa. JJ1eMeHThI TeOpHH rpadoB 10 OK 01, OK 02,
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Tema 12.1 MHoxecTBa Copneprxanue yueOHOro MaTepuasa OK 03, OK 04,
[Tonsitie MHOXKecTBA. [ToMHOKecTBO. Oreparyy ¢ MHOKECTBAMU 2 OK 05, OK 07
Tema 12.2 Onepanuu ¢ IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE 1K 2.1.
MHOXECTBaMHU Ilpakmuueckoe 3anamue Ne 31
Onepanys ¢ MHOKeCTBaMU. PelieHne npukiiagHbIx 3aaa4 2
Tema 12.3 I'padsr Conep:kanue y4eOHOT0 MaTepuaJia
[Tonstue rpada. Cs3HbIN Tpad, 1epeBo, UK rpad HA IIOCKOCTH 2
Ilpakmuueckan paooma Ne 32
Crnioco0OwI 3a1anus rpados. 2
Tema 12.4 Pemienue 3anau. Coaepxxanue yuyeOHOIro MaTepuasa
MmnoxectBa. ['padpl u ux Omnepanust ¢ MHOKecTBaMU. ONUCaHNe pealIbHbIX CUTYaIUil ¢ TOMOIBI0 MHOXKECTB.
IPUMEHEHHE [Tpumenenne rpadoB K peHIeHHIO 3a1a4
Konmponvnas paboma Ne 11 2
Pa3nes 13. Jy1eMeHThl KOMOMHATOPUKH, CTATUCTHKH M TEOPHHU BEPOATHOCTE 24
Tewma 13.1 OcHOBHBIE TOHATHUSA Coaep:xanue yueOHOro MaTepHaJia 4
KOMOWHATOPHUKH IlepecTaHOBKH, pa3MellIeHUs, COUETAHHUS.
Tema 13.2 CoGriTHE, Copnepxanue yuyeOHOIo MaTepuasa 4
BEPOSTHOCTb COOBITHS. CoBMecTHBIE M1 HECOBMECTHBIE COOBITHSL. TeopeMbl 0 BEpOSATHOCTH CYMMbI COOBITHH.
CroxeHne 1 yMHOXKEHUE VYcnoBHas BEpOSATHOCTh. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS. TeopeMbl BEpOSITHOCTH
BEPOATHOCTEN POM3BEAECHUS COOBITHH.
Tema 13.3 BeposiTHOCTb B IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE
npo¢eCcCHOHATBHBIX 3aJauax OTHOCHUTEIBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTHYECKOE
onpezeneHue BeposiTHocTU. O1ieHKa BEpOSITHOCTH COOBITUS
Ilpakmuueckoe 3anamue Ne 33, 34 OK 01, OK 02,
BeposiTHOCTB B ipodecCHOHaIbHBIX 3a/a4ax 4 OK 03, OK 04,
Tema 13.4 luckperHas Copepxanue yueOHOro MaTepuasa 4 OK 05, OK 07
Clly4aiiHasl BEJIMYMHA, 3aKOH €¢ Bunpl cnyyaiinbix BennuuH. OnpeneneHue TMCKPEeTHON Cy4aiiHON BeJIMYMHBI. 3aKOH IIK 2.1.
pacripeieleHus pacrpeiesIeHus] TUCKPETHOM cirydaiiHoM BennuuHbl. Ee unciIoBble XapaKTepUCTHKH
Tema 13.5 3agaun Copnepxanue y4eOHOIro MaTepuaJa 2

MaTeMaTHIEeCKOM CTaTUCTHKH

Bapwnannonnsii psa. [lonuron gactot u rucrorpamma. CTaTUCTHYECKUE XapAKTEPUCTUKA

psia HaOJII0TaeMBIX JAHHBIX

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 13.6 CocraBneHue Ta0IULl
W IWarpaMM Ha IPaKTHKE

IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COACPKAHUE

[TepBruunast 00pabOTKa CTATUCTUYECKUX JAaHHBIX. [ paduueckoe ux mpeacraBicHue.
Haxoxaenne cpeTHUX XapaKTepUCTHK, HAOTIOJaeMbIX JTaHHBIX

Ilpakmuueckoe 3anamue Ne 35, 36
CocrapieHre TabIuIl ¥ TUarpamMm Mpu PelieHU NPUKIAIHBIX 3a/1a4
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Tema 13.7 Pemienue 3aau.
DneMeHTHl KOMOMHATOPUKH,

Conep:kanue y4eOHOT0 MaTepuaJia

OnemenTsl KoMOMHaTOpuku. CoObITHE, BEPOATHOCTH COOBITHS. CI0XKEHNE U YMHOKEHUE

CTaTUCTUKU U TEOPUU BEPOATHOCTEMH 2
BEPOSITHOCTEH Konumponvuasa paboma Ne 12
Pa3jnen 14. YpaBHeHNsl U HepaBeHCTBA 20
Tema 14.1 PaBHOCHIBHOCTD Coaepxxanue yueOHOIro MaTepuasa 2
YpaBHEHUI U HEPABEHCTB. PaBHOCWIIBHOCTH YpaBHEeHH U HepaBeHCTB. Onpenenenus. OCHOBHbIE TEOPEMBbI
OOu1re METOABI peleHus PaBHOCHIIBHBIX TIEPEX0axX B ypaBHEHUAX U HepaBeHCTBaX. OOIIMEe METOIbI PELICHHUS
YpaBHEHUI: IEPEX0/1 OT PaBEHCTBA (PYHKIIMI K pAaBEHCTBY apryMEHTOB ISl MOHOTOHHBIX
(GyHKIMHI, METO Pa3/I0KEHHSI HA MHOXKUTEIH, METOJI BBEJICHUSI HOBOM IIEPEMEHHOM,
b yHKIIMOHATBHO-TpaUueCKuil METO
Tewma 14.2 I'paduyeckuii MeTox Conepixanue y4eOHOro MaTepuasa 2
pelIeHNs ypaBHEHUH, HEpAaBEeHCTB | OOIIMe METO bl PEIICHUSI HEPABEHCTB: MIEPEX0/1 OT CPaBHEHUS 3HAYCHUN (DYHKITUH K
CPaBHEHMIO 3HAYCHUI apTryMEHTOB JJIi MOHOTOHHBIX (DYHKIUN, METO HHTEPBAJIOB,
dbyHKIMOHATBHO-Tpaduueckuiit Meto. I'paduueckuii METOT pelieHus! ypaBHEHUN U OK 01, OK 02,
HEPaBEHCTB OK 03, OK 04,
Tema 14.3 YpaBHenus u Conep:xaHue yueOHOro MaTepHaja 4 OK 05, OK 06,
HEpPaBEHCTBA C MOAYJIEM Omnpenenenne monyina. PackpeiTue Moy o onpenenenuto. [Ipocreiiiime ypaBHeHus u OK 07
HEpaBEHCTBA ¢ MoyJieM. [IpruMeHeHne paBHOCUIIBHBIX [IEPEXO0/I0B B ONPEACICHHBIX TUIIAX IK 2.1.
YpaBHEHMI U HEPABEHCTB C MOJIyJIEM
Tewma 14.4 YpaBHenus u Copnepxxanue yuyeOHOIro MaTepuasa 2
HEPABEHCTBA C IapaMETPOM 3HakoMCTBO ¢ napamerpoM. [Ipocrelinvie ypaBHEHHsI 1 HEPABEHCTBA C IApaMeTPOM
Tema 14.5 CocraBienue u IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIePKAHME
penieHre npohecCuOHATbHBIX IpakTuyeckue 3anatus Ne 37, 38, 39
3aJ1a4 ¢ IOMOIUIbIO ypaBHEHUN Pemenue TeKCTOBBIX 33/ja4 MPO(ECCHOHANTBHOTO COIepKaHMsI 6
Tema 14.6 Pemienue 3anau. IIpakTnyeckoe 3ansitue Ne 40
VYpaBHEHMSI U HEPABEHCTBA OO011re MeToIbl pelIeHus] YpaBHEHUH. Y paBHEHUS U HEPABEHCTBA C MOAYJIEM U C
napaMeTpamu 2
Hrorosoe 3anarue. IloBropeHne n3ydeHHbix TeM. [loaroToBka k 3K3aMeHy 2
Koncyabrauumn 2
IIpome:xxyTOo4yHas aTTecTanus B GopMe JK3aMeHa 6
Bceero: | 308
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3. YCJOBUS PEAJIM3AIIAU YYEFHOM JJUCHUILJIAHBI

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHne
KabuneTr maTremaTiku, OCHAIIEHHBIA B COOTBETCTBUH ¢ IpuiiokenueM 3 OITOIL.

3.2. UndopmanuonHoe odecnieyeHne o0yueHust

Jlns peanu3anuu mporpaMmMmbl  OMOIHOTEYHBIH (QOHI 00pa3oBaTENBbHON OpraHU3aIMH
YKOMIUICKTOBAH IICYATHBIMHU U (I/IJII/I) OJICKTPOHHBIMH HW3JJaHUAMH, PCKOMCHAOBAHHLIMHU JJIA
UCIIOJIB30BaHUs B 00pa30BaTEIILHOM IPOIECCe.

3.2.1 OcHOBHbBIE MeYaTHbIE U JIEKTPOHHbIE U3IAHUS

1. Maremaruka: anreOpa ¥ Hauala MaTeMaTHYECKOTO aHAlIM3a, TeoMmeTpus. ['eomerpus:
10—11-i1 knaccel: 6a30BbIi U yriyOnéHnblid ypoBuu: yuebnuk / JI. C. Aranacsn, b. B. ,
K. C. [u nop.]. — 11-e u3x., ctep. — Mocksa: [IpocBemenue, 2023. — 287 ¢. — ISBN
978-5-09-103606-0. — Tekct: snekTpoHHBIH // JlaHb: ANEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/334397 (mara oGpamienus: 27.09.2023).
— PexxuM poctymna: aia aBTOpuU3. MOJIb30BaTENCH.

2. Maremaruka: anrebpa ¥ Havaja MaTeMaTHMYeCKOTrO aHaiu3a, reomerpusi. Anrebpa u
Hayaja MaTemaruueckoro aHanmusza. 10—11 kiaccel: 6a30BbId U yrayOnEHHBINA YPOBHHU:
yuebnuk / III. A. Anumos, 0. M. Konsrun, M. B. TkauéBa [u gp.]. — 11-e u3n., crep.
— Mocksa: Ilpocemenue, 2023. — 463 c. — ISBN 978-5-09-107210-5. — TekcT:
3JICKTPOHHBIN // Jlanb: AICKTPOHHO-OMOIMOTEYHAS cucTeMa. — URL:
https://e.lanbook.com/book/334391 (nara obparuenus: 27.09.2023). — Pexxum nocrymna:
JUTSL aBTOPU3. MOJIb30BATENICH.

3. Mepsmsk, A. I'. Maremaruka. Anredpa u Hadajga MaTeMaTH4YecKoro ananusa: 10-i kiacc:
yrayOn€éHHbIil ypoBeHb: yueOHuk / A. I'. Mep3msk, J[. A. Homuposckuii, B. M. [Tonskos;
nox penakiueit B. E. [Togonbckoro. — 7-e uzn., crep. — Mocksa: [Ipocsenienue, 2023.
— 476 c. — ISBN 978-5-09-103607-7. — Tekcr : anexkTpoHHbIH // JlaHb: 31€KTpOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/334469 (nara oOpamieHus:
10.11.2023). — Pexxum qocTyna: Ajisi aBTOPH3. TOJIb30BaTeNeH.

3.2.2. JonoJHUTe/IbHbIE HCTOYHUKH

1. boromonos, H. B. Ilpaktuueckue 3anstust no marematuke B 2 4. Yacte 1: yueOHOe

nocodue st cpeaHero npodeccuonanbHoro oopazosanus / H. B. boromonos. — 11-¢
u3n., nepepab. m non. — MockBa: WsparensctBo IOpaitr, 2022. — 326 c. —
(ITpodeccuonanproe obOpaszoBanme). — ISBN 978-5-534-08799-4. —  Tekcrt:
HEIOCPEICTBEHHBIMN.

2. boromonos, H. B. Ilpakruueckue 3aHatusi mo maremaruke B 2 4. Yacte 2: yueOHOe

nocobue ans cpenHero npodeccuoHanbHoro oopazosanus / H. B. boromonos. — 11-e
u3a., mepepab. m gom. — MockBa: UsmarensctBo FOpaiit, 2022. — 251 c. —
(ITpodeccronansHoe  obOpazoBanme). — ISBN  978-5-534-08803-8. —  Tekcr:
HEIOCPEICTBEHHBIMN.

3. boromosioB, H. B. Tlpakrtuyeckue 3aHATHS 1O MaTeMaTHKe: y4eOHOe TMocoOue Juis
cpenHero npodeccuoHanbHoro oopasosanus / H. B. boromonos. — 11-e u3j., mepepaod.
u gom. — MockBa: M3parensctBo FOpaiit, 2024. — 571 ¢. — (IIpodeccuonanbuoe
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4.

obpazoBanme). — ISBN  978-5-534-18419-8. — Tekcr: 2JIeKTpOHHBIN  //
OopazoBarenbHas 1wiardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/534966
(mata obpamenus: 15.12.2023). — Pexxum qoctyna: ajst aBTOPU3. TOIb30BATENCH.

Kpemep, H. III. Maremaruka mas KoJUIeIKeH: ydeOHOe mocoOue s CpEeaHero
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4. KOHTPO.Ib Y OLIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOHN

JTUCHUATIIMHBI

KoHTposib u oueHKa pe3yabTaTOB OCBOCHHUS 0O0IIe00pa3oBaTeIbHON
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTAThl, HAIIPaBICHHbIE
Ha (opmupoBaHHe OOHMX U MPOdeCCUOHATBHBIX KOMIIETCHIIMM MO pasjenaM u
TEMaM COJiepKaHus yueOHOTO MaTepHaia.

Oo6mas/ Tun oeHoYHbIX
npogeccuoHaIbHANA Pa3zngen/Tema MEpONPHUATHS
KOMTIETeHIU S
OK 01. Beibupats P 1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,1.6, 1.7 TectupoBanue
CHOCOOBI PeLICHUS 3a1a4 P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 VYcrHbIl onpoc
npogecCHOHANTBHOMI P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7I1-o0/c, 4.8, 4.9, MaremaTH4eCcKHi
JEATENHFHOCTH 4.10 IUKTAHT
MPUMEHHUTEIBHO P 5, Temsr 5.1, 5.2 TT-o/c [IpencraBnenue
K pa3iaMyHbIM KOHTEKCTaM P 6, Temr 6.1, 6.2, 6.3, 6.4,6.5, 6.6 I1-0o/c, 6.7, 6.8, 6.9, pe3yJIbTaTOB

6.10 IT-o/c, 6.11
P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7,I1-0/c, 7.8, 7.9,

MPaKTHYECKUX padoT
3amuTa TBOPYECKUX

7.10,7.11,7.12,7.13,7.14,7.15, 7.16 IT-o/c, 7.17 paboT

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-0/c, 8.6 3amura

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

P 10, Temsnt 10.1, 10.2, 10.3, 10.4 MIPOEKTOB

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

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

P 13, Temsr 13.1, 13.2, 13.3 I1-0/c, 13.4, 13.5, 13.6 II- JK3aMEHAIIMOHHBIX

o/c, 13.7 3alaHuH

P 14, Temnr 14.1,14.2,14.3, 14.4, 14.5, IT-o/c, 14.6
OK 02. Ucnons30BaTh P1,Temsr 1.1,1.2,1.311-0/c,1.4,1.5,1.6,1.7 TectupoBanue
COBPEMEHHBIE CPEICTBA P 3, Temn 3.1, 3.2, 3.3 I1-0/c, 3.4 YerHblii onpoc
IOMCKa, aHaIu3a 1 P4, Temn1 4.1,42,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9, MaremaTH4eCcKHi
WHTEpIIpeTaluu 410 JUKTAHT
nHpOpMaInK, U P 5, Temsr 5.1, 5.2 TT-o/c [IpencraBnenue
MHPOPMAIMOHHBIE P 6, Temn 6.1,6.2,6.3, 6.4, 6.5, 6.6 I1-0/c, 6.7, 6.8, 6.9, pe3yNbTaTOB

TCXHOJIOTHH IJIA
BBITIOJIHCHHSA 3a1a4

6.10 IT-o/c, 6.11
P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7,11-0/c, 7.8, 7.9,

MIPAaKTUYECKUX padoT
3anura TBOPUYECKUX

npodeccnoHambHOMI 7.10,7.11,7.12,7.13,7.14, 7.15, 7.16 I1-o/c, 7.17 pabor
JIeATENLHOCTH P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-0/c, 8.6 3amura

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4 MIPOEKTOB

P11, Temer 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 Kontponpnas padora

P12, Temnr 12.1, 12.2 T1-0/c, 12.3, 12.4 Brimosnenne

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 TI- 9K3aMEHAITHOHHBIX

o/c, 13.7 3a1aHUI

P 14, Temsr 14.1, 14.2,14.3, 14.4, 14.5, T1-0/c, 14.6
OK 03. [InanupoBath u P1,Temsr 1.1, 1.2, 1.3 IT-0/c, 1.4,1.5,1.6, 1.7 TectupoBaHue
PEaTn30BBIBATE P2, Temsr 2.1,2.2,2.3,2.4,2.5 IT-0/c, 2.6 YerHbli onpoc
coGCTBEHHOE P 3, Temn 3.1, 3.2, 3.3 [1-0/c, 3.4 MaremMaTH4ecKuit
npodeccHoHANBHOE 1 P4, Temr14.1,4.2,43,4.4,4.5,4.6,4.711-0/c, 4.8,4.9, IMKTaHT
JIMYHOCTHOE pa3BUTHE 4.10 Tpencrapnenne

i P 5, Temsr 5.1, 5.2 TT-o/c pe3yJbTaToB

NpeANPHHAMATETBCKYIO
JIeSITeTIbHOCTD B
podeCCHOHATTEHOM
cdepe, UCTIOIB30BATH
3HAHUS 10 PUHAHCOBOM
I'paMOTHOCTH B

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, 6.8, 6.9,
6.10 IT-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,
7.10,7.11,7.12,7.13,7.14,7.15,7.16 I1-o/c, 7.17

P 8, Temsr1 8.1, 8.2, 8.3, 8.4, 8.5 [T-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5

MPaKTUYECKUX padoT
3ammra TBOPUECKUX
pabor

3amura
WHIUBUIYaTbHBIX
MIPOEKTOB
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PA3JITMYHBIX JKU3HCHHBIX

P 10, Temnr 10.1, 10.2, 10.3, 10.4

Konrposnbnas padbora

CUTYaIHsAX. P11, Tems 11.1,11.2,11.3, 11.4,11.5, 11.6 IT-o/c, 11.7 Brimonnenne
P12, Temsr 12.1, 12.2 IT-0/c, 12.3,12.4 9K3aMEHAIIHOHHBIX
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 TI- 3alaHni
o/c, 13.7
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, T1-o/c, 14.6
OK 04. DddexrtnBHO P1,Temsr 1.1,1.2,1.311-0/c,1.4,1.5,1.6,1.7 TectupoBanue
B3aMMOJENCTBOBATh U P2, Temr1 2.1,2.2,2.3,2.4,2.5II-o0/c, 2.6 VYcerHBIH ompoc
padoTaTh B KOJUICKTHUBE U P 3, Temsr 3.1, 3.2, 3.3 [1-o/c, 3.4 Marematuueckuit
KOMaH/Ie P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.711-o0/c, 4.8,4.9, JUKTAHT
4.10 [IpencraBnenue
P 5, Tems1 5.1, 5.2 T1-o/c pe3yJbTaToB

P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, 6.8, 6.9,
6.10 IT-o/c, 6.11

MPaKTUYCCKUX pa60T
38.HII/IT3. TBOPYCCKUX

P7 Temwm 7.1,7.2,7.3,7.4,7.5,7.6,7.7,11-0/c,7.8,7.9, pabot

7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17 3armura

P&, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 WHINBUIYAIBHBIX

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4 Kontponsnas padora

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

P 12, Temsr 12.1, 12.2 IT-o0/c, 12.3, 12.4 9K3aMEHAIIMOHHBIX

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 II- 3aIaHUI

o/c, 13.7

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, IT-o/c, 14.6
OK 05. OcyiecTBisTh P1,Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4,15,1.6,1.7 TectupoBanue
YCTHYIO U TUCbMEHHYIO P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-o0/c, 4.8, 4.9, YcTHbIH onpoc
KOMMYHHKAIIHIO Ha 4.10 MaremaTH4ecKnit
TOCYAAPCTBEHHOM SI3BIKE P 5, Temnr 5.1, 5.2 IT-o/c ITUKTAHT
Poccuiickoit ®eneparun ¢ | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-0/c, 6.7, 6.8, 6.9, [IpencraBnenue
ydeToM ocoOeHHOCTEH 6.10 IT-o/c, 6.11 pe3yJIbTaTOB

COIMMAJIBHOTO 1
KYJBbTYPHOT'O KOHTCKCTA

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-o/c, 7.8, 7.9,
7.10,7.11, 7.12,7.13,7.14,7.15,7.16 I1-o/c, 7.17

MPaKTHYECKUX padoT
3amuTa TBOPYECKUX

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-0/c, 8.6 paboTt

P9, Temr1 9.1,9.2,9.3,9.4,9.5 3amura

P 10, Temsr 10.1, 10.2, 10.3, 10.4 WHJMBHUAYaJIbHBIX

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

P 12, Temsr 12.1, 12.2 TT-o0/c, 12.3, 12.4 KonTponbnas pabota

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

o/c, 13.7 JK3aMEHAI[MOHHBIX

P 14, Temnr 14.1,14.2,14.3, 14.4, 14.5 [1-o/c, 14.6 3aJaHui
OK 06. [IposiBiiTH P1,Temsr 1.1,1.2,1.3I-0/c,1.4,1.5,1.6,1.7 TectupoBanue
IPaKIaHCKO- P4, Temp14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-0/c, 4.8, 4.9, VYceTHbIl onpoc
ATPUOTHYECKYIO 4.10 MareMaTnuecKuit
TO3HIIIIO, P 5, Temnr 5.1, 5.2 IT-o/c JTUKTAHT
JIEMOHCTPHPOBATS P 6, Temn 6.1, 6.2, 6.3, 6.4,6.5,6.6I1-0/c, 6.7, 6.8, 6.9, [IpencraBnenwue

6.10 IT-o/c, 6.11 pe3yJbTaToB

OCO3HaHHOC ITOBCACHHEC
Ha OCHOBC

P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7,11-0/c, 7.8, 7.9,
7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17

MIPAaKTUYECKUX padoT
3anura TBOPUYECKUX

TpaANIMOHHBIX P 8§, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor
O0IIEYETOBEYECKHX P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6 3amura
LIEHHOCTEM, B TOM YHCJIE WHJINBHUYaJIbHBIX
C Y4€TOM rapMOHHU3ALUU MIPOEKTOB
MEXHALIMOHAIBHBIX U KonrposnbHas padbora
MEXKPEIUTHO3HBIX Brinonuenue
OTHOILEHUH, IPUMEHATD SK3aMCHALHOHHBIX
3a7aHuH
CTaHJAPTHI
AHTUKOPPYILIUOHHOTI'O
IIOBE/ICHUS.
OK 07. ConeiicTBOBaThH P 1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
COXpaHEHHIO P2, Temnr 2.1, 2.2,2.3,2.4,2.5 I1-0/c, 2.6 YcTHbli onpoc
OKpy’Kaloliel cpensl, P 3, Tems1 3.1, 3.2, 3.3. I1-0/c, 3.4 MaremaTuyecKkuii
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pecypcocOepeskeHutIo,
MIPUMEHSTH 3HAHUA 00
M3MCHEHHH KIIMMATa,
MPUHIUIIBI OEPEIKITUBOTO
MPOU3BOJICTBA,

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.71I1-o0/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

JUKTaHT
[IpencraBnenue
pe3yIbTaTOB
MPaKTHIECKUX padoT
3amuTa TBOPUYECKUX

s¢p¢dextusHO meticteoBats | P 7, Temn1 7.1, 7.2,7.3,7.4,7.5,7.6,7.7 I1-o/c, 7.8, 7.9, pabot
B UPE3BBIYAIHBIX 7.10,7.11,7.12,7.13, 7.14,7.15, 7.16 I1-o/c, 7.17 3ammra
CUTYyalusxX P&, Temrr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 WHJMBHUYaJIbHBIX
P9, Temsr 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB
P 10, Temst 10.1, 10.2, 10.3, 10.4 KontponbHas pabora
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 Brimmonnenue
P 12, Temsr 12.1, 12.2 TT-o0/c, 12.3, 12.4 9K3aMEHAIIMOHHBIX
P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 II- 3aJaHui
o/c, 13.7
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T-o/c, 14.6
K 2.1. VYnpasusts P 1, Temsr 1.3 I1-0/c TectupoBanue
[LUIAHUPOBAHHUEM u | P2, Temsr 2.5 IT-o/c VYcerHBIH ompoc 3
OpFaHI/I3aI_[I/IeI71 P 3, Temnr 3.3. IT-o/c MaremMaTH4ecKuii
P 4, Temnr 4.7 I1-o/c JTUKTAHT
IPOXU3BOACTBCHHBIX P 5, Temsr 5.2 I1-o/c IIpexacraBicHue
pabor KOJUIEKTUBA | P 6, Temsl 6.6 IT-o/c, 6.10 IT-o/c PE3YJILTaTOB
UCIOJHUTEIEN c | P7, Temnr 7.7 IT-o/c, 7.16 I1-0/c MPaKTUYECKHUX paboT
COOIOIeHIEM HOPM P 8, Temsr 8.5 IT-o/c 3amnmra TBOPUCCKUX
6C30MACHBIX  VCITOBII P 11, Tems 11.6 I1-o/c pabor
y P 12, Temsr 12.2 IT-o/c 3amuTa
Tpyna. P 13, Temn 13.3 [T-o/c, 13.6 IT-o/c MHIABHIYaIbHBIX
P 14, Tewmsr 14.5 [T-o/c MIPOEKTOB
Kontponpnas padora
Brmonaenune
9K3aMCHAIIMOHHBIX
3aJaHuN
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