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1. ITacnopT padoueii nporpaMmMsbl y4eOHOMH TUCHUIINHBI

1.1 O6nacTr npuMeHenns padoyeii NporpaMmsbl

Pabouas mporpamMma yaeOHON AUCITUIUIMHBI SBIISAECTCS YacThI0 00pa3oBaTesbHOM mporpammbl CITO
B cootBeTcTBUU ¢ PI'OC 1o cnermanbrocTH CITO 43.02.15 [ToBapckoe U KOHAUTEPCKOE JIEIO.

Hcnonb3oBanue  paboueil  mporpaMMmbl  y4eOHOM  JUCHMIUIMHBI B JIOTIOJHUTEIHLHOM
npodeccnoHaTbHOM 00pa30BaHUU HE PEIYCMOTPEHO.

1.2 MecTo y4yeOHOii TMCHUIJIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl
VYuebnas jgucuuiinHa —«MaTeMmaTuka» — SBISETCS — JUCHMIUIMHON — 00meoOpa3oBaTeIbHON
MOATOTOBKHU, €€ OCBOCHHE MPOUCXOIUT B 1-2 cemectpe.

1.3 Ien 1 32124 y4eOHOH AUCHMIIMHBI — TPeOOBAHMS K pe3yJibTaTaM OCBOeHUSI Y4eOHOH
AUCHMILTUHBI

Ocoboe 3HavYeHne AMCHUIUIMHA UMEET MpH (POPMUPOBAHUHM M PA3BUTUHU OOIIMX KOMIIETCHIIUN B
cootBercTBUM ¢ OI'OC:

OK 01. Bei6upats criocoOsI penieHus 3a1a4 mpohecCuOHATBHON e TeTbHOCTH, TIPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02. OcymecTBisTh MOWUCK, aHAINW3 M WHTEPIpETanvio HH(pOpManuu, HEOOXOIUMOHN s
BBINOJIHEHUS 3a/1a4 IPO(PECCUOHATILHON 1EATEIbHOCTH.

OK 03. IlimanupoBath 1 peain30BbIBaTh COOCTBEHHOE MPOGECCUOHATBHOE ¥ TUYHOCTHOE PAa3BUTHE.

OK 04. Pabotate B KOJJIEKTUBE U KOMaHze, 3(pPEKTHUBHO B3aMMOJAEHCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 05. OcymecTBiasiTh YCTHYIO U MUCBbMEHHYIO KOMMYHHUKAIIMIO Ha TOCYAapCTBEHHOM SI3BIKE C
y4eTOM 0COOEHHOCTEH COIMANIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. IlposBisTh TpakJaHCKO-MATPUOTHUECKYIO TO3UIUI0, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE HAa OCHOBE TPAJAMIIMOHHBIX O0IIEYEIOBEYECKUX LIEHHOCTEH.

B pamkax mporpammbl yueOHON AMCHMIUIMHBI OCBAMBAIOTCS JMYHOCTHBIE, METANpPEIMETHBIE U
IIpeIMETHBIE Pe3yJIbTaThl B COOTBETCTBUU ¢ TpeboBaHusiMu PI'OC cpennero odiiero oopa3oBaHusl.

IInanupyemsble pe3y/ibTaThl OCBOCHHSI AUCHMILIMHBI: JuyHOcTHBIE (JIP), MerampeamerHble
(MP), npenmetHsie ans 6azoBoro ypoBHs uzyuenus (I1P).

Jluunocmuvie exniouarom:

JIP 05. CdopmMupoBaHHOCTH OCHOB CaMOPa3BUTHS M CAMOBOCIHUTAHHS B COOTBETCTBUMU C
00111€4eTIOBEYECKMMH LIEHHOCTSIMU M MJieallaMH I'paXkJIaHCKOro OOIIeCTBa; TOTOBHOCTh U CIIOCOOHOCTh K
CaMOCTOATENILHOM, TBOPYECKOW U OTBETCTBEHHOM JEATEIBHOCTH.

JIP 07. HaBbIKM COTpYIHUYECTBA CO CBEPCTHUKAMM, JE€TbMU MIIAJIIErO BO3PacTa, B3POCIBIMU B
o0pa30BaTeNbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-HCCIEeI0BaTENbCKON, MMPOEKTHON U JPYTUX BHIAX
NESATENIBHOCTH.

JIP 08. HpaBcTBEHHOE CO3HAHKE U TTOBEJICHUE Ha OCHOBE YCBOEHUS OOIICUETOBEYECKUX IIECHHOCTEH.

JIP 09. T'0oTOBHOCTH M CHOCOOHOCTh K OOpa30oBaHHIO, B TOM YHCIIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUN BCEHW KU3HU; CO3HATENIbHOE OTHOILIEHHE K HENpepbIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
YCIEIIHOM MpoecCHOHATBHON 1 00IIIECTBEHHON AEATEIbHOCTH.

JIP 13. Oco3nanHbIi BeIOOp Oymymied mpodeccrnut ¥ BO3MOXKHOCTEH peain3aiiui COOCTBEHHBIX
KM3HEHHBIX IIJIAHOB; OTHOIIEHHWE K MPO(EeCCHOHAIBHON NEATENIbHOCTH KaK BO3MOXKHOCTH y4yacTus B
pELIeHNH JTUYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAMOHAIBHBIX IPOOJIEM.

JIP 14. ChopMUPOBAaHHOCTb HKOJOTHYECKOTO MBIIUICHUS, MOHUMAHUS BIUSHUS COIMAIBHO-
HSKOHOMMYECKUX TPOIIECCOB HA COCTOSIHME MPUPOAHONW W COLMAIBHOW Cpelibl; MPUOOpETeHHE OIbITa
HKOJIOTO-HANPABICHHON AEATEIbHOCTH.

Memanpeomemnvie:

MP 01. CamocrosiTeapbHO (GOPMYIHPOBATh M aKTyaJH3UPOBATh IMPOOJEMY, pacCMaTpUBAThH ee
BCECTOPOHHE.

MP 02. YcranaBiIMBaTh CyIIECTBEHHbIHN MPU3HAK WM OCHOBAHMS Uil CPAaBHEHHSI, KJIacCU(PUKALTUH



U 00001IeHHS.

MP 03. Onpenenars neiau AesATeIbHOCTH, 33J1aBaTh TapaMeTPbl U KPUTEPHUH UX TOCTHIKCHUS.

MP 04. BpIsIBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEYMS B pACCMaTPHUBAEMBbIX SBJICHUSX.

MP 06. Brianets HaBbIKaMH y4€OHO-UCCIIEIOBATEIBCKOM U MTPOCKTHOM JIEeATEILHOCTH, HaBbIKAMHU
paspeleHus mpooJieM.

MP 07. CnocoOHOCTP W TOTOBHOCTh K CaMOCTOSITEJIBHOMY TIOMCKY METOJOB PEIICHHS
IIPaKTUYECKUX 3ajja4, IPUMEHEHUIO Pa3IMUHBIX METOA0B [T03HAHUS.

MP 08. OBnanenue BugamMu ACATEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS, €r0 MHTEpIIpPETaIUH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YIEOHBIX CUTYAlUAX, B TOM YHCJIE IPU CO3/1aHUH yUeOHBIX
U COIIMAJIbHBIX IIPOEKTOB.

MP 09. ®dopmupoBaHue HAy4yHOTO THUIIA MBIIUICHUS, BIJIAJICHUE HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMH ITOHATUSIMU U METOJAMU.

MP 11. BpIBiTh NPUYMHHO-CIICJACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady, BbIABUIATH
TUIIOTE3y €€ PEIICHUs, HaXOJUTh apryMEHThl I JI0Ka3aTeIbCTBAa CBOUX YTBEPXKICHUM, 3a7aBaTh
napaMmeTpsl U KPUTEPUN PELICHUS.

Ilpeomemnvie:

I[P 01. Bmamerp MeTogamMu J0Ka3aTeIbCTB, QJIrOPUTMAMH pEUICHUS 3a/ady; yMEHHUE
dbopMynupoBaTh OMNpEIENICHUs, aKCHMOMBl M TEOPEMbI, MPUMEHSITh HX, MPOBOAUTH JOKa3aTelbHbIC
paccyX/1eHUs B X0J1€ PELICHMs 3a/1a4.

ITP 02. YMeTh omepupoBaTh MOHATHAMH: CTEIICHb YHUCIIA, JOrapudM 4uclia; YMEHHE BBIIOJHATD
BBIUUCIICHUE 3HAUYCHUI 1 TPeoOpa3oBaHMsI BRIPAKEHHUI CO CTETICHSAMH U JIorapudmamu, mpeoOpa3oBaHus
IpOOHO-PallMOHANIBHBIX BBIPAKECHUH.

IIP 03. YMerp omepupoBaTh MOHATUSMU: pallMOHANbHbIE, HppallOHAIbHbIE, OKa3aTEJIbHBIE,
CTEMEeHHbIE, TorapuMuuecKue, TPUrOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, UX CHCTEMBI.

I[P 04. YMmerp omepupoBaTh MOHATHAMU: (YHKIHSA, HETpepbiBHASA (YHKIHS, MPOU3BOIHAS,
nepBooOpasHasi, ONpeaesieHHbI MHTErpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIHH,
HCIOJIb3YS CIIPABOYHbIE MaTEpUaIbl; UCCIEOBATh B MPOCTEUIINX CIydasiX B QyHKIMN HA MOHOTOHHOCTb,
HAaXOJIUTh HaAWOONbIINE W HaWMeHbIMe 3HaueHus ¢GyHkui; CTpouTh TpaduKd MHOTOUYIEHOB C
MCII0JIb30BaHUEM allapaTa MaTeMaTHYECKOI0 aHaJIN3a; IPUMEHSTh IPOU3BOHYIO IPU PELLIEHUH 3a/1a4 Ha
JIBUKEHHE; pelIaTh MPaKTUKO-OPUEHTUPOBAHHbBIE 33]]aul HAa HAMOOJbIIME U HAMMEHbIIINE 3HAYCHHs], Ha
HaXO0XEHHUE yTH, CKOPOCTH U YCKOPEHUSI.

ITP 05. YMeHue omepupoBaTh MOHATHAMH: pallMOHANbHAs (YHKIHS, MOKa3zaTenbHass (yHKIIHS,
CTeneHHas QpyHKuMsl, Jorapumuueckas pyHKIMs, TPUTOHOMETpUUEcKHe PyHKINU, oOpaTHbIE (QYHKIUY;
YMEHHE CTPOUTH TpapUKy M3y4YEHHBIX (YHKIIHH, UCIONB30BaTh TpaduKy MPU U3YYEHUU MPOIECCOB U
3aBUCHMOCTEH, MpH pelIeHruU 3ajad U3 APYTUX Y4eOHbIX MpPEIMETOB M 3aJad W3 pealbHOM >KU3HU;
BBIpaXKaTh POPMYTIaMU 3aBUCUMOCTH MEXIY BEITUUNHAMHU.

[1P 06. YmeHue peniath TEKCTOBbIE 3a/1a4Ml Pa3JIMYHBIX TUIIOB (B TOM YHCII€ HA IPOLEHTHI, J0JIH U
YacTH, Ha JBWXKEHHE, pabOTy, CTOMMOCTb TOBApOB M YCIYT, HAJIOTH, 33/Ja4M M3 OOJIACTH YIpaBJIEHUS
JUYHBIMU U CEMEMHBIMU (PMHAHCAMM); COCTABJIAThH BHIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI
10 YCJIOBHUIO 33/1auM, UCCIIEIOBATh MOTY4YE€HHbIE PEIISHUs  OLIEHUBATh MPaBI0NO00HOCTb PE3yIbTAaTOB.

[P 07. Ymenue onepupoBaTh MOHATHAMH: CpelHEe apupMeTHUecKoe, MeuaHa, HauOopluee 1
HauMEHblIIee 3HAYCHMs, pa3Max, AMCIEpCHs, CTaHJapTHOE OTKJIOHEHHWE YHCIOBOro Habopa, yMeHHe
U3BJIEKaTh, HHTEPIPETUPOBATh UH(OpMaIIHIO, IPECTABIEHHYIO B Ta0IMIaX, HA JUarpammax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA pealbHBIX MPOIECCOB W SBIEHUI; MPEICTABIATh MH(POPMAIUIO C MOMOIIBIO
TaOJIMIl ¥ JUarpaMM; UCCIIE0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIIE C MPUMEHEHHEM IpaduyecKux
METOJIOB U DJIEKTPOHHBIX CPEJCTB.

I1P 08. YMeHue onepupoBaTh MOHATHSAMU: CIIy4allHbII OMBIT U ClIydaifHOE COOBITHE, BEPOSTHOCTD
CIly4ailHOro COOBITHS; YMEHHE BBIYHCIATH BEPOSITHOCTH C HCHOJIB30BAHUEM TpapHUuecKUX METOJIOB;
MIPUMEHSTH (DOPMYJIbI CIOKEHUS U YMHOKEHUSI BEPOATHOCTEH, KOMOUHATOpHBIE (GaKThl U POPMYJIIBI IPU
pEIIeHNH 3a71a49; OIICHUBATH BEPOSITHOCTh PEATbHBIX COOBITHIT, 3HAKOMCTBO CO CIIY9aliHBIMH BETMYHMHAMH,
yYMEHHE MPHUBOJAUTH MPUMEPHl MPOSBICHHUS 3aKOHA OOJBUIMX YHMCET B NMPUPOIAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX.



IIP 09. VYMeHue omnepupoBaTh IOHATUSAMHU: TOUKAa, IpsiMas, IUIOCKOCTb, B IIPOCTPaHCTBO,
IBYTPAHHBIA YTrOJI, CKPEIIMBAIOIINECS IPSMbIE, NApauIeIbHOCTh U INEPIEHIUKYISAPHOCTH IPSAMBIX U
IIJIOCKOCTEM, YroJl MEXKAy HMPSAMBIMH, YIOJl MEXAY NPSAMOW U IUIOCKOCTBIO, YTOJ MEXKIY IJIOCKOCTSMHU,
paccTosiHUuEe OT TOYKHU JO INIOCKOCTH, PACCTOSIHUE MEXKIY NPAMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTAMH;
YMEHHE HCMOIb30BaTh IMPH PEIICHUH 3a7ad W3yueHHbIE (AKThl M TEOPEMBbl IJIAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEro MHUpA.

IIP 10. YMeHue omnepupoBaTh MOHSTHSIMH: MHOTOTPaHHHK, CEYEHME MHOIOTpaHHMKA, KyO,
napajiesienune1, npusMa, nupaMuza, Gurypa u noBepXHOCTb BpaLEHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceueHHs (PUTYpBI BpallleHus, IIIOCKOCTb, Kacaromasics cepbl, MIINHAPA, KOHYCA; IJIOUIa(b TOBEPXHOCTH
IUpPaMUAbI, MPU3MbI, KOHYCA, LWIMHIpA, I1apa; yMEHUE M300pa)kaTb MHOIOI'PAaHHUKHM U TOBEPXHOCTH
BpAIlIEHHUs1, UX CEYEHMSI OT PYKH, C IOMOILBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHUE
pacrno3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE PACIIO3HABATH IPABWIIBHBIE MHOTOIPAHHUKH.

IIP 11. YmMenue omnepupoBaTh MOHATHUAMHU: IBM)KEHHUE B MPOCTPAHCTBE, NMOJOOHBIE (UTYPHI B
IIPOCTPAHCTBE; MCIIOJb30BaTh OTHOLICHHE IJIOLIAJe MOBEpXHOCTEH M 00BEMOB MMOJOOHBIX (GUryp mpu
penieHuy 3aaad.

I1P 12. YMeHue BBIYUCIATH T€OMETPUYECKHUE BEIMYMHBI (JIMHA, YT, IUI0IIa/(b, 00BEM, IUIOIIAb
MOBEPXHOCTH ), UCTIONB3Ysl U3yUCHHBIE (DOPMYITBI U METOJIBI.

IIP 13. Ymenue omnepupoBaTh MOHATUSAMU: INPSAMOYIOJbHAs CUCTEMA KOOPAUHAT, KOOPAMHATHI
TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpA, CKAJSIPHOE IIPOM3BEICHHE, YIOJd MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOM3BEIEHUE BEKTOpA HA YKMCIIO; HAXOJIUTh C MOMOIIBIO U3YyYEHHBIX (OPMYN KOOPIMHATHI
CEPEIMHBI OTPE3KA, PACCTOSHUE MEXKY IBYMsI TOUKAMH.

I1P 14. YMmeHue BbIOMpaTh NOIXOASIIUN N3yUYEHHBIH METOJ ISl PELICHHs 3aJ]auu, pacllO3HaBaTh
MaTeMaTHdeckue (akThl M MaTeMaTHYECKHE MOJENM B TPUPOAHBIX W OOLIECTBEHHBIX SIBJICHUAX, B
UCKYCCTBE; yMEHHE IIPUBOJUTH IPUMEPbl MaTEMaTHUYECKUX OTKpbITMH Poccuiickoii u MHUpoBOH
MaTeMaTUYECKON HAYKH.

1.4 PexomeHayeMoe KOJIUYECTBO 4YacOB Ha oOcCBoeHHe padoueili mporpaMmbl Yy4yeOHOM
AUCHMILTUHBI

MaKCUMaJIbHOW y4eOHOW Harpy3ku oOydaromierocsi 236 4acoB, B TOM YHCIIE:

00s13aTeNIbHON ayJIUTOPHOM yueOHOM Harpy3ku odydatomierocs 236 4acos:

TEOPETUYECKHX 3aHATHI /8 Jacos;

npakTuyeckux 3aHsaTuil 140 gacos;

MIPOMEXYTOUHAs arrectanus (dk3ameH) 18 yacos.



2. CTpyKTYypa U cofiep:kaHue y4eOHOI THCIMNIHHBI

2.1 O0beM TUCHUITHHBI U BU/IBI y4eOHOH padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILVINHBI «MaTeMaTHKa»

OcHoBHOe cojiep:KaHue 170
8 Mom uucne:

TEOpeTUIeCcKoe o0ydeHne 62
MIPaKTUYECKHE 3aHATHS 108
IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIePsKAHUE 48
8 MoMm uucie:

TeopeTudeckoe oOydeHue 16
MIPaKTUYECKHE 3aHATHS 32
IMpome:kyTouHasi aTTecTanusi (3K3aMeH) 18
Hroro 236




2.2 TemaTuveckuii miian u coaep:xkanue rucuumiauabl Q.07 «MaTtemaTukay

Conep:xanue yuye0HOro marepuasa (0CHOBHOe M MpodeccHoHAJIbHO-

HaumenoBanue Oo6bem YpoBenb | Dopmupyembie
OpPMEHTHPOBAHHOE), JIAG0PATOPHbIE M MPAKTHYECKHE 3aHATHS,
pa3/iesioB U TeM . 4acoB OCBOEHHSI | KOMIETeHIHH
NPHUKJIATHON MOXYJIb (IPU HAJTMYMH)
1 2 3 4 5
OcHOBHOE cO/Iep:KaHue
| cemectp (86 )
Pa3nen 1. [loBTopeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 10
Copepxanue yueOHOTO MaTepuala 2 3
ba3oBbie 3HaHUS U yMEHUS 110 MaTEMaTHKE B IPO(PECCHOHATBHON U B
T 11 MOBCETHEBHOM JIeATEILHOCTH. ba3oBbie 3HAHUS M YMEHUS 110 MAaTEMAaTHKE B OK 01
ema 1. o o .
It poeCCHOHATLHBIN M B IOBCEAHEBHOM esTENbHOCTH. JleHCTBHS HaL OK 02
eITU | 33]]a41
a1 MOJIOKUTEITBHBIMU M OTPHUIIATEIIbHBIMU YHCIIAMH, C OOBIKHOBEHHBIMH U OK 03
MaTEMaTHKH TIPU . OK 04
JeCATUIHBIMH Apo0siMu. [leiicTBuUs cO cTeneHsIMH, (POPMYIIBI COKPAILIEHHOTO
OCBOCHHU OK 05
q YMHOKEHHUSI.
cnenuanbHOCTU. Yncna
a [IpakTuueckue 3aHATUS 2 OK 06
Y BBIYHMCIICHUS JIP 05
Teopemuueckoe obyuenue (He npedycCmMompeno) -
Konmponvnvie pabomel (e npedycmompeno) - Hg 8;
Camocmosmenvuas paboma obyyaowuxcs (He npedycmompeno) - ﬁP 09
Tema 1.2 Copnepxanue yueOHOTO MaTepuala 2 3 MP 01
BeipaxkeHus u ITpocTble MpoLEeHTHI, pa3Hble CIIOCOObI UX BhIYMCICHUS. JInHelHbIe, MP 02
peobpasoBaHus. KBaJ[paTHBIE, IPOOHO-TMHEWHBIC YPaBHEHUSI U HEPABEHCTBA. MP 03
[IponieHTHEBIE [IpakTHyeckue 3aHATHUSA 2 MP 07
BBIUNCIICHMUSL. Teopemuueckoe obyuenue (He npedycCmMompeno) - MP 09
VYpaBHeHus U Konmponvnvie pabomel (ne npedycmompeno) - MP 11
HEPABCHCTBA Camocmosmenvuas paboma obyuaowuxcs (He npedycmompeno) - IIP 01
IIpodeccnoHAILHO-OPUEHTHPOBAHHOE COIEPKAHUE 4 3 TP 02
Tema 1.3 IIpocTble U ciiokHBIE TPOLEHTHI. [Ipo1eHTHBIE BHIYHUCIEHUS B IIP 06
[TporieHTHBIC poheCCHOHANTBHBIX 3a/1a4ax. TP 09
BBIUMCJICHHS B [IpakTHueckue 3aHATHUS 4 0P 12
npodeccuoHanbHbIX | Teopemuueckoe obyuenue (He npedycmompeHo) - IIP 14
3aavax Konmponvnvie pabomel (e npedycmompeno) -
CamocmosmenvHas paboma obyuaowuxcs (e npedycmMompeno) -
Tema 1.4 Cognepxanue yueOHOTO MaTepuasa 2 3




BXOI[HaH KOHTpPOJIbHAasA

Boruncnenus u npeoOpa3oBaHus. Y paBHEHHUS U HepaBeHCTBa. [IpoLIeHTHI.

paboTta KontponbHas pabora no pazneny 1.
[IpakTHueckue 3aHATUS 2
Teopemuueckoe obyuenue (He npedyCmMompeno) -
Camocmosmenvras paboma oOyuarowuxcs (He npedycmompeHo) -
Pazaen 2. OcHoBbl TpuroHomMerpun. Tpuronomerpuyeckue pyHKIUM 32
Conepxxanue yuebHOTO MaTepuana 4 1,2
EnuHuvHas okpy)HOCTh. PacnonoxeHne TOYeK Ha eIMHUYHON OKPY>KHOCTH.
[ToBOpOT TOUKM BOKPYT Hadana koopauHat. Paguannas mepa yrina. [lepeBon u3
Tema 2.1 paMaHHON MephI B TPayCHYIO U HA000poT. OnpeenicHre CHHyca, KOCHHYCA,
TpuronomeTprueckue | TAHI€HCA M KOTAaHI'€HCa. 3HAKU CHHYCA, KOCUHYCA, TAHI€HCA M KOTaHT'€HCa I10 OK 01
KIIUU KOOP/IMHATHBIM YETBEPTSIM. 3aBUCUMOCTh MEXKIY CHHYCOM, KOCHHYCOM
YHKI ) ’ OK 02
NPOU3BOJBLHOIO yIila, | TAHTEHCOM UM KOTAHI'€HCOM OJHOIO M TOTO K€ yIJia. 0K 03
qucia Teoperuueckoe obyueHue 4 OK 04
Ilpakxmuueckue 3auamus (e npedycmMompeno) - OK 05
Koumponvnvie pabomel (ne npedycmompero) - JIP 05
Camocmosmenvras paboma ooyuarowuxcs (He npedycmompeto) - JIP 07
Conepxxanue yuebHOTO MaTepuana 4 1,2 JIP 08
Be1Bo popMyIT OCHOBHBIX TPUTOHOMETPHUYECKUX TOXIeCTB. CHHYC, KOCHHYC, JIP 09
Tena 2.2 TaHTeHC U KOTAaHTEHC YIJIOB O ¥ — ¢.. Bbrurcnenue 3HaueHui MP 01
o ) TPUTOHOMETPHUECKUX (DYHKIHH IO U3BECTHOMY 3HAUYECHUIO OJTHOM M3 HUX. MP 02
CHOBHBIC
BriBoa hopmyn npuBeaeHus s CHHycCa, KOCUHYCA, TAHT€HCA M KOTaHTeHCa. MP 03
TPUTOHOMETPHUECKHUE . o
[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPHUYECKIX BBIPAIKEHHI. MP 06
ToxaecTBa. Dopmyiibl
pHBeEHHS TeopeTnueckoe oOyueHue 2 MP 07
P IIpakTu4YeCKUE 3aHATHUSA 2 MP 08
Konmponvnvie pabomel (ne npedycmompeno) - MP 09
Camocmosmenvuas paboma obyyaowuxcs (He npedycmompeno) - ITP 01
Cozepxanue yueOHOT0 MaTepuana 2 2 1P 02
Tema 2.3 ITP 03
C CymMma 1 pazHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CymMMa pa3HOCTb
HHYC, KOCHHYC .
Yo ye, TaHrencos. @OpMyJIbl IBOMHOTO Yria [jis CHHYCa KOCHHYCA M TAHT€HCA. 1IP 05
TaHTCHC CYMMBI U IIP 14
Teoperuueckoe obyueHue 2
Pa3HOCTH JIBYX YTJIOB.
M IlIpakmuyeckue 3auamus (He npedycmompeno) -
DopMyIbI JBOMHOTO
Ja——— Koumponvnvie pabomet (ne npedycmompeno) -
CamocmosmenvHas paboma obyuaowuxcs (e npedycmMompeno) -
Tema 2.4 Cognepxanue yueOHOTO MaTepuasa 4 1,2




Tpuronomerpuyeckue | O6nacTh onpeneneHuss © MHOXKECTBO 3HaYCHHUH TPUTOHOMETPHUECKUX
¢ynkuuu, ux cBoiictBa | GyHKIui. YETHOCTh U HEUETHOCTD, NEPUOJANYHOCTD TPUTOHOMETPUIECKUX
u rpaduku ¢bynkumii. CBoiicTBa U rpaduku QyHKIIHMA
y=sinx, y=cosx, y=tgx, y =ctgx.
Teoperuueckoe obyueHue
[IpakTnueckue 3aHATHUS
Konmponvnvie pabomol (e npedycmompeno)
Camocmosmenvhas paboma ooyuaowuxcs (He npedycmompeHo)
Conepxanue ydeOHOTO MaTrepuana
Tema 2.5 CxkaTue u pacTsbkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIUM.
[IpeoOpazoBanue ITpeoOpazoBanue rpa)KOB TPUTOHOMETPHUCCKHUX (PYHKITHIA.
rpaduKoB IIpakTuueckue 3aHATUS
TPUTOHOMETPUYECKUX | Teopemuyeckoe oOyuenue (He npedycmompeHo)
byHKIUH Koumponvnvie pabomel (ne npedycmompero)
Camocmosmenvras paboma ooyuarowuxcs (He npedycmompeto)
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHME
Tema 2.6 Hcnonb30BaHue CBOMCTB TPUTOHOMETPUUECKUX (DYHKIUI B
Omnwucanue po(eCCHOHATILHBIX 3a/1auaX.
MIPOU3BOJICTBEHHBIX Teopernueckoe obyueHue

IPOLIECCOB C TOMOIIBIO
rpaduKoB QyHKIHIT

I[IpakTuueckue 3aHATHS

Koumponvnvie pabomel (He npedycmompero)

Camocmosmenvras paboma ooyuaowuxcs (He npedycCmMompeHo)

Copnepxanue yueOHOTO MaTepuala

OO6parHble TpuroHoMmerpudeckue GpyHkuuu. Mx cBoiicTa u rpaduki.

Tema 2.7
OB patiisie Omnpenenenne apkCHHyca, apKKOCHHYCA U apKTaHTeHCa YHCIa.
TpHFOHOﬁGTpPI‘I@CKPIC Teopernueckoe oOyueHue
P —— Ilpakmuueckue 3auamus (e npedycmMompeHo)
Koumponvnvie pabomel (He npedycmompero)
Camocmosmenvras paboma ooyuarowuxcs (e npedycmompeHo)
T )8 Conepxxanue yueOHOTO MaTepuana
Hp:cl‘gﬁlime VYpaBHeHus Buga cos x = a,sinx = a,tg x = a,ctg x = a. )
TPHIOHOMETPHYECKHIE Pemenwue mo popmynam u TPHTOHOMETPHHIECKOMY KPYT'y MPOCTEHIINX
ypaBHCHUS TPUTOHOMETPHYECKHUX ypaBHeHHH. [IpocTeiinme TpuroHoMeTpuiecKkme

YpaBHCHUA, CBOAANIMCECA K KBaAAPATHBIM, pCIAEMBIC PA3JIOKCHHUEM Ha




MHOXHUTCIN, OJHOPOJAHBIC TPUTOHOMETPHUUYCCKUE YPABHCHU.

Teopernueckoe obyueHue 2
[IpakTHueckue 3aHATUS 4
Konmponvnvie pabomul (ne npedycmompeno) -
Camocmosmenvras paboma oOyuarowuxcs (ne npedycmompeHo) -
OCHOBHOE conepxKaHUE 2
T 2.9 Pemenue no gpopmynam u TPUrOHOMETPUYECKOMY KPYT'y IPOCTEHIINX
ema 2.
o TPUTOHOMETPHUYECKUX HEPABEHCTB.
IIpocreiimme
[IpakTuyeckue 3aHATUSA 2
TPUTOHOMETPHUUYECCKHE
HepaBeHCTBa Teopemuueckoe obyuenue (He npedycmMompeno) -
Konmponvnvie pabomel (ne npedycmompeno) -
CamocmosmenvHnasn paboma obyuaowuxcs (He npedycmMompeno) -
T 210 OCHOBHOE conepxKaHUE 2
ema 2. =
[IpeoOpa3oBanue TPUTOHOMETPHUECKUX BbIpakeHUH. Pemenne
KonrtposbHas pabora 1mo .
TPUTOHOMETPHUYECKUX YPAaBHCHUN U HEPABEHCTB, B TOM YHCJIE C
pazneny 2 «OCHOBBI . .
WCTIOJIH30BAHNUEM CBOMCTB (DYHKITHIA.
TPUTOHOMETPHH.
IIpakTHueckue 3aHATUS 2
Tpuronomerpuueckue
dyEKTTHIY Teopemuueckoe obyuenue (1e npedycmompeno) -
Camocmosmenvuas paboma obyyaowuxcs (He npedycmompeno) -
Pa3ne 3. Crenenn u kopuu. CreneHHas, nokasatejbHas M jorapupmuyeckasi yHkumuu 32
OCHOBHOE COJIep)KaHHe 2 OK 01
Ilousitue crenenu ¢ mo0ObIM moka3aresieM. CBolicTBa creneHu. CTereHHble OK 02
Tema 3.1 (YHKIIMHU, UX CBOMCTBA U rpaduKH. OK 03
Crenennas ¢pynkuus. | TeopeTruueckoe oOyueHue 2 OK 05
CBoiicTBa CTeTICHU Ilpakxmuueckue 3auamus (e npedycmMompeHo) - JIP 05
Konmponvnvie pabomul (ne npedycmompeno) - JIP 07
Camocmosmenvhas paboma ooyuaowuxcs (He npedycmompeHo) - JIP 08
T 12 Conepxxanue yueOHOTO MaTepuana 4 JIP 09
ema 3. = = =
. . | Onpenenenue KOpHs N-0¥ CTEMEHU U3 ACHCTBUTEIBLHOTO urcia. CBOWCTBA MP 01
CaoiicTBa KOpHS N-0H . o 2
KOpH# N-oii ctenienu. [IpaBuna cpaBHeHus kopHeil. [IpeobpazoBanue MP 0
CTETIECHHU. . .
beod BBIpAKEHUH ¢ KOPHIMHU N-O CTEIECHH. MP 03
eoOpa3zoBaHHe
. paHIfOHaHBHLIX TeopeTnueckoe oOydeHune 2 MP 04
PP . IIpakTHueckue 3aHATUS 2 MP 06
BBIpOKEHU I MP 07

Konmponvnvie pabomel (ne npedycmompeno)




Camocmosmenvras paboma oOyuarowuxcs (He npedycmompeHo)

Conepxxanue yueOHOTO mMarepuana 4 2
Tema 3.3 PaBHOCHJIBHOCTH MppAIIMOHAIBHBIX YpaBHEHUN. MeTo/IbI NX pelieHusl.
Pemenue Teoperuueckoe obyueHue 2
UppanoHaIbHBIX IIpakTuueckue 3aHATUS 2
ypaBHEHUM Konmponvnvie pabomul (ne npedycmompeno) -
CamocmosmenvHnas paboma obdyyaowuxcs (e npedycmMompeno) -
Conepxxanue yuebHOTO MaTepuana 6 1,2
CreneHb ¢ MPOU3BOJIBHBIM JCHCTBUTENBLHBIM MOKa3aTeneM. OrnpeeneHue
Tema 3.4 MoKa3areabHON (DYHKIUH, €€ CBOMCTBA U Ipaduk. 3HAKOMCTBO C IPUMEHEHUEM
[TokazarenbHas nokasareapbHol (yHKIUH. Pemenne mokasarenbHbIX YpaBHEHUH METOI0M
(GyHKIUS, ee CBOMCTBA. | yPaBHMBAHMs IOKa3aTesel, METOJJOM BBE/IEHHs HOBOM IIEPEMEHHOM,
Pemenne (GyHKIMOHATBHO-TpaQUUECKIM METOJIOM. Pemenne nokasareiabHbIX
MOKa3aTeIbHBIX HEpPaBEHCTB.
YpaBHEHUM U Teoperuueckoe obyueHue 2
HEpPaBEHCTB IIpakTuueckue 3aHATUS 4
Konmponvnvie pabomel (ne npedycmompeno) -
Camocmosmenvras paboma ooyuarowuxcs (He npedycmompeto) -
CojnepxxaHue yudeOHOT0 MaTepuana 4 1,2
Jlorapudm umncna. Jlecatuunslit torapupm. Cpoiicta norapudmon. Onepanus
Tema 3.5 Jorapu(pMUpPOBaHHUS.
Jlorapudm yucna. TeopeTnueckoe oOyueHue 2
CaoiictBa norapudmoB | [IpakTuueckue 3aHATUS 2
Konmponvnvie pabomer (e npedycmompeno) -
Camocmosmenvuas paboma obyyaowuxcs (He npedycmompeno) -
CojnepxxaHue yudeOHOT0 MaTepuana 6 1,2
Jlorapudmuueckas ¢pyHkuus, ee cBoiictBa u rpaduk. [lonstue
Tema 3.6 norapupmuueckoro ypasHeHus. Oneparysi NoTeHIMpoBaHUs. TpH OCHOBHBIX
Jlorapudmmueckas METO/1a peUIeHHS JIOTapU(PMUUYECKIX YpaBHEHUH: (D YHKIIMOHATIBHO-
(GyHKIUS, ee cBOMcTBa. | TpadMUECKuil, METO OTEHIIMPOBAHH, METO/l BBEJICHHUS HOBO I1€PEMEHHOM.
Jlorapudmuueckue Pemenne norapumuueckux HepaBeHCTB.
yYpaBHEHHUS U Teopernueckoe obyueHue 2
HEpaBEHCTBA [lpakTHueckue 3aHATUS 4

Koumponvnvie pabomol (He npedycmompero)

Camocmosmenvras paboma ooyuarowuxcs (He npedycmompeto)

MP 09
MP 11
ITP 01
ITP 02
ITP 03
I1P 04
ITP 05
I1P 14




IlpodeccMoOHAILHO-OPUEHTHPOBAHHOE COIEPKAHUE 4 3
[Tpumenenue norapudma. Jlorapudmudeckas cuupaib B IpUPOE.
Tema 3.7 MareMaTnueckre CBOMCTBA JIOTApU(PMUIECKON CITUPAIIH.
Jlorapudmsl B mpupoge | TeopeTnueckoe oOyueHue 2
U TEXHHKE IIpakTuueckue 3aHATUS 2
Konmponvnvie pabomul (ne npedycmompeno) -
Camocmosmenvras paboma oOyuarowuxcs (He npedycmompeHo) -
Tema 3.8 Conepxxanue yuebHOTO MaTepuana 2 3
KonTponbHas pabora no | CreneHHas, okasarenbHas u torapupmudeckas GyHkuus. Pemenune
pasneny 3 «CTeneHu U | ypaBHEHHI U HEPABCHCTB.
kopHu. Crenennas, IIpakTUYeCKHue 3aHATHUS 2
MoKa3zaTejibHas 1 Teopemuueckoe obyuenue (He npedycmMompeno) -
norapupmuyeckast Camocmosmenvras paboma odyuaowuxcs (He npedycmompeno) -
byHKIII
Pasnen 4. YpaBHeHus1 M HepaBeHCTBA 12
Conepxxanue yyebOHOIro MaTepuana 2 2 OK 01
PaBHOCHIBHOCTD ypaBHEeHHIA U HepaBeHCTB. Omnpenenenusi. OCHOBHbIE OK 02
TEOPEMBbI O paBHOCHIIbHBIX [IEPEX0/Iax B YPaBHEHUSIX U HepaBeHCTBaxX. O01ue OK 03
Tema 4.1 METOJBI pEIICHUs] YPaBHEHUIL: Iepex0/] OT paBeHCTBA (YHKIIUN K PABEHCTBY OK 04
PaBHOCHHBHVOCTB apryMEHTOB /1151 MOHOTOHHBIX (DYHKIMH, METO/] pa3jI0KeHUsI HA MHOXKHUTEIIH, OK 05
YPABHCHHH 1 METO/I BBEJICHUS] HOBOM NepeMeHHON, (YHKIIMOHAIbHO-TpaQUUECKU METO/I. OK 06
nepasercTs, Obuwe [IpakTHueckue 3aHATUS 2 JIP 05
METO/bI peIIeHus
Teopemuueckoe obyueHue (He npedycmMompeHo) - JIP 07
Koumponvnvie pabomol (ne npedycmompero) - JIP 08
Camocmosmenvuas paboma obyyaowuxcs (He npedycmompeno) - JIP 09
Copnepxanue yueOHOTO MaTepuala 4 2 MP 01
Onpenenenne monyis. Packpeite Moy o onpenenenuro. I[Ipocreimme MP 02
YpaBHEHUs U HEPABEHCTBA ¢ MOAyJIeM. [ [puMeHeHrne paBHOCHIIBHBIX MP 03
Tema 4.2 IIEPEXO0I0B B ONPEIEICHHBIX TUIIAX YPABHEHUN U HEPABEHCTB C MOAYJIEM. MP 06
YpaBHeHus u T 6 5 MP 07
eopeTuuecKkoe oOyueHne
FICPABEHCTRA € MOALYJIeM [IpakTHYEeCKUE 3aHATHUS 2 MP 08
Koumponvnwie pabomul (He npedycmompeno) - MP 09
Camocmosmenvras paboma ooyuarowuxcs (ne npedycmompeto) - 1P 01
Tema 4.3 Conepxxanue yueOHOTO MaTepuana 4 1,2 gg 8?

VYpaBHeHus u

3HaKoMCTBO ¢ nmapameTpoM. [Ipocreline ypaBHeHNs] 1 HEPaBEHCTBA C




HEpPABEHCTBA C MapaMeTPOM. ITP 05
napaMeTpaMu Teopernueckoe 0O0yueHHE 2 P 14
IIpakTuueckue 3aHATUS 2
Koumponvnvie pabomol (He npedycmompero) -
Camocmosmenvras paboma oOyuarowuxcs (ne npedycmompeHo) -
Conmepxxanue yueOHOTO mMaTepuana 2 3
Tema 4.4 OOu1re MEeTObI pelIeHus] ypaBHEHUH. Y paBHEHHS U HEPABEHCTBA C MOAYJIEM H
KontpomnbHas padora 1o | ¢ mapameTpoM.
paszneny 4 «Ypaaenust | [Ipaktuueckue 3aHATUSA 2
1 HEPaBEHCTBA Teopemuueckoe obyuenue (He npedycmMompeno) -
Camocmosmenvras paboma ooyuarowuxcs (He npedycmompeto) -
Il cemectp (132 u)
Pasnea 5. [lpousBoanas u nepBoodpasHas pyHkuumn 52
Copnepxanue yueOHOTO MaTepuala 2 1,2
Omnpenenenre YUCIOBON MOCIEAOBATEIHHOCTH, CIIOCOOBI €€ 3aJaHusl.
gﬂexi):; CBoiicTBa YHCIIOBBIX TOCIEAOBaTeNIbHOCTEH. OnpeneneHue mpeaena OK 01
MOCJICIOBATEIHLHOCTH. BrIunCeHre mpe1eioB Mocae0BaTeIbHOCTEH. OK 03
MI0CJIEIOBATEIBHOCTD, €€
N TeopeTnueckoe oOyueHue 2 OK 04
cBoiicTBa. [Ipenen
G TOBATETHOCTIL. Ilpaxmuueckue 3anamus (He npedycmMompeHo) - OK 06
Konmponvnvie pabomel (ne npedycmompeno) - JIP 07
Camocmosmenvuas paboma obyyaowuxcs (He npedycmompeno) - JIP 08
Copnepxanue yueOHOTO MaTepuala 6 1,2 JIP 09
[Ipenen pynkuuu Ha 6eckoneuHoctu. [lpenen ¢pynkuuu B Touke. [Ipupamenue MP 02
apryMeHTa, nmpupaiieHue GyHKIUH. 3a1a4u, MPUBOIAIINE K TTOHSTHIO MP 03
Tema 5.2 pou3BoIHON. OnpeeneHne Npou3BOJHONW. AITOPUTM OTHICKaHUS MP 06
[MonsTHe Tpon3BOAHON. | pon3BoAHBIN. Dopmynsl quddepennuposanus. [Ipapuna MP 07
®opmyisl ¥ ipaBuiia | AuddepeHuupopanus. HaxoxeHue npou3BoJHON cI0KHON QyHKIMU. MP 11
nuddepenimpoanuss | TeopeTuyeckoe o0ydeHue 2 ITP 01
[IpakTHYECKUE 3aHATHUS 4 ITP 04
Koumponvnvie pabomol (He npedycmompero) - IIP 05
Camocmosmenvras paboma ooyuarowuxcs (He npedycmompeto) - 1P 12
Tema 5.3 Conepxxanue yueOHOTO MaTepuana 2 2 1P 14
ITonsiTHE O ITonsarue HenpepsiBHOM (pyHKIMU. CBOMCcTBA HENpephIBHOM (pyHKIMH. CBA3b
HEIPEPBIBHOCTU MEX/1y HENPEPHIBHOCTHIO U T hepeHITPYyeMOCThI0 (DYHKIIMU B TOUKE.




byaknun. Meron
WHTEPBAJIOB

AJ'IFOpI/ITM pEIICHUA HEPABEHCTB METOAOM MHTCPBAJIOB.

Teopernueckoe obyueHue

IIpakmuueckue 3auamus (He npeodycmMompeHo)

Konmponvnvie pabomul (ne npedycmompeno)

Camocmosmenvras paboma oOyuarowuxcs (ne npedycmompeHo)

Tema 5.4
dusnueckuii u
F€OMETPUUYECKUN CMBICIT

CoxepxaHue yueOHOTO MaTrepuana

MexXaHU4YeCKH1 CMBICI IPOU3BOIHOM — MTHOBEHHAs! CKOPOCTb B MOMEHT
BpeMeHnu t. HaxoxxeHne ckopocTH is rporiecca, 3a1aHHoro GopMysion uiu
rpadukom. Bropas mpousBoHas, ee pusudeckuii cMbIci. ['eoMeTprdeckuii
CMBICJ POU3BOAHOMN (PYHKIIMH — YIIIOBOHM KO3(DPHUIIMEHT KacaTeNbHON K
rpaduKy QYHKIIUU B TOUKE.

MIPOU3BOTHOM Teoperuueckoe obyueHue

[IpakTnueckue 3aHATHUS
Koumponvnvie pabomol (ne npedycmompero)
Camocmosmenvras paboma ooyuarowuxcs (He npedycmompeto)
Conepxxanue yueOHOTO MaTepuana

Tema 5.5 ANTOpPUTM COCTaBIICHUS YpaBHEHUS KacaTeNIbHOH K rpaduky QyHKIHH Y =

VYpaBHeHue 0.
. IIpakTHueckue 3aHATUS
KacaTelbHOU K rpaduKy

dyHKIHE Teopemuueckoe obyuenue (1e npedycmompeno)
Koumponvnvie pabomol (He npedycmompero)
Camocmosmenvuas paboma obyyaowuxcs (He npedycmompeno)
Copnepxanue yueOHOTO MaTepuala
Bospacranue u yobiBaHue (QyHKIMH, COOTBETCTBHE BO3pACTaHUsI U yOBIBAHUS
(GyHKIIMM 3HaKY pou3BoAHON. [IoHATHE MPOU3BOIHON BBICIIETO MOPSIIKA.

Tema 5.6 CooTBeTcTBHE 3HaKa BTOPOI MPONU3BOAHOM BBITYKIOCTH (BOTHYTOCTH)

MOHOTOHHOCTH dbyHKIMM Ha OTpe3Ke. 3a1auu Ha MaKCUMyM B MUHUMYM. [loHsaTHe
¢ynkuuu. Touku ACHMIITOTBI, CIOCOOBI UX OTIpeIeIeHUsI.
IKCTpEMyMa Teopernueckoe obydeHue

IIpakTHueckue 3aHATUS
Konmponvnvie pabomol (e npedycmompeno)
Camocmosmenvras paboma ooyuarowuxcs (He npedycmompeHo)

Tema 5.7 Conepxxanue yueOHOTO MaTepuana

Hccnenoanue AJroput™ uccienoBaHus GyHKIUY U IOCTPOEHUS ee rpaduka ¢ MoMOIIbI0




(bYHKIMIA ¥ TOCTPOCHUE
uX rpauKoB

POMN3BOIHOM. [[poOHO-ITMHEHHAs QYHKITHS.

[IpakTuueckue 3aHATHUS

Teopemuueckoe obyuenue (He npedycmompeHro)

Konmponvnvie pabomul (ne npedycmompeno)

Camocmosmenvras paboma oOyuarowuxcs (ne npedycmompeHo)

Conepxxanue yueOHOTO Marepuana 2
[TpaBwiia oThICKaHUST HAUOOBINETO U HAMMEHBINIETO 3HAYCHUH (DYHKIINU.
Tema 5.8 [Toctpoenue rpadkoB MHOTOWIEHOB C UCIIOJIb30BAHUEM arrapara
Haubonsimee u MaTEeMaTHYECKOro aHAIN3A.
HauMeHbIlee 3HaueHus: | TeopeTruyeckoe oOydeHue
byHKIIUN [IpakTHueckue 3aHATUS
Koumponvnvie pabomel (ne npedycmompero)
Camocmosmenvras paboma ooyuarowuxcs (He npedycmompeto)
IIpodeccnoHaANIBHO-OPHEHTHPOBAHHOE COJIEP)KAHME 3
Tema 5.9 [Ipumeps! UCIIONIB30BAHUS TPOU3BOIHOM JUTsI HAXOXKICHUS HAUTYYIIIETO
Haxoxnenue pENICHUS B IPUKJIAIHBIX 33a9ax.
ONTUMAJILHOTO Teoperuueckoe obyueHnue
pe3ynbrata ¢ nomouplo | [IpakTuueckue 3aHATUS
IIPOU3BOTHOM Koumponvnvie pabomol (He npedycmompeno)
Camocmosmenvras paboma ooyuarowuxcs (He npedycmompeto)
Conepxxanue yuebHOTO MaTepuana 1,2 OK 01
3ajaua 0 BOCCTAaHOBJICHUH 3aKOHA JBMKEHUS 110 U3BECTHOU CKOPOCTH. OK 03
[TonsTre unterpupoBanus. O3HaKOMJICHHE C IOHATHEM UHTETpasia u OK 04
Tema 5.10 nepBooOpasHoii 1 yukuuu y = f(x). Pemenue 3a1a4y Ha CBSI3b OK 06
[TepBooOpazHas nepBoOOpa3HOM U €€ IPOU3BOIHON, BEIYUCIICHNUE TTEPBOOOPA3HON ISl TaHHOU JIP 07
¢dbynkuun. [IpaBuna ¢bynkun. Tabnua hopMyn A HaX0XKACHUS epBooOpa3HbIX. M3ydeHue JIP 08
HaXO0XACHUA TIPaBUJT BEIYMCIICHUS TIEPBOOOPA3HBIX. JIP 09
epBOOOPA3HBIX Teopernueckoe obyueHue MP 02
[IpakTuueckue 3aHATUS MP 03
Koumponvnvie pabomol (He npedycmompero) MP 06
Camocmosmenvras paboma ooyuaowuxcs (He npedycmompeHo) MP 07
Tema 5.11 Copnepxanue ydeOHOT0 MaTepuana 2 MP 11
[Tnomane 3aa4n, IPUBOAAIIUE K TIOHATHIO OMPEEIICHHOTO HHTETPajia — O BBIYHCICHUU 1P 01
KPHBOJMHEHHON TUIOUIA/IM KPUBOJIIMHENHOM Tpanenuu. ['eomeTpruyeckuii 1 pu3snueckuii CMbICI 1P 03




Tpanenuu. @opmyna | onpeneneHHoro unterpana. ®opmyna Herorona-JleliOnuna. Pemenue 3amaq Ha ITP 04
Herorona-Jleiitbnuna | mpuMeHEHHE HHTErpaia JJisl BBIYUCICHNUS (PU3NYECKUX BEJIMYMH M IJIOMIAICH. ITP 06
TeopeTnueckoe oOydeHue 2
[IpakTnueckue 3aHATHUS 4
Konmponvnvie pabomol (e npedycmompeno) -
Camocmosmenvras paboma odyuaowuxcs (He npedycmompeno) -
IIpodeccHOHATbHO-OPHEHTHPOBAHHOE COJEPKAHHE 4 2,3
WuTerpan u ero npukiIagHoe 3HaUeHHE. BpIYuCcIeHEe TUIOMAeH ¢ ITOMOIIBEO
T 512 MHTETpajoB. Beruncienne 00beMOB ¢ OMOIIBIO HHTETpaioB. [Ipumepsl
ema 5.
. MPUMEHEHHSI MHTETpasia B (PU3UKE U TE€OMETPUH.
OrnpeneneHHbIN
[IpakTnueckue 3aHATHUS 4
UHTETpal B KU3HH
Teopemuueckoe obyuenue (He npedycmMompeno) -
Konmponvnvie pabomel (ne npedycmompeno) -
CamocmosmenvHasn paboma obyuaowuxcs (e npedycmMompeno) -
T 513 Copepxanue yueOHOTOo MaTepuala 2 3
ema 5.
®opmynel u npaBuia auddepennnposanus. VcenenoBanue GyHKIHH C
KontposbHas padora 1mo . .
asseny 5 MOMOIIIBIO TTPOM3BOIHON. Brruncienue nepBoodpasHoii. [lpumenenune
P y 11epBOOOPaA3HOM.
«[IpousBoaHas u
IIpakTuueckue 3aHATUS 2
nepBooOpazHas
yHKTTHIY Teopemuueckoe obyuenue (He npedycmompeno) -
Camocmosmenvuas paboma obyyaowuxcs (He npedycmompeno) -
Pa3nes1 6. DjieMeHTHI TeOpUH BEPOSATHOCTEH M MATEMaTHYeCKOM CTaTHCTHKH 24
ConepxxaHue yudeOHOT0 MaTepuana 6 2 OK 02
T 6.1 CoBMecTHBIEC 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH CYMMBI OK 03
ema 6. .
COOBITHH. Y CIIOBHAsA BEPOSTHOCTh. 3aBUCUMBIE M HE3aBUCUMBIE COOBITHSI. OK 05
CoObITHE, BEpOSITHOCTH .
TeopeMbl 0 BEpOSITHOCTH MPOU3BEACHHS COOBITHH. JIP 07
coObITusi. CroskeHue u
Teopernuyeckoe oOyueHue 2 JIP 08
YMHOKEHHE
BeposTHOCTE IIpakTHueckue 3aHATUSA 4 JIP 09
Konmponvnvie pabomol (e npedycmompeno) - JIP 13
CamocmosmenvHas paboma obyuaowuxcs (e npedycmMompeno) - JIP 14
Tema 6.2 IpodeccCHOHATBHO-OPHEHTHPOBAHHOE COMEPIKAHME 8 2 MP 01
BeposiTHOCTE B OTHOCHTENbHAS YaCTOTa COOBITHSI, CBOWCTBO €€ YCTOHYHUBOCTH. MP 02
npodeccuonanbupix | CTaTucTHUECKOE onpeeieHne BeposaTHOCTH. OLEHKa BEPOATHOCTH COOBITHSI. MP 03
3a/ayax Teopernueckoe obydeHue 4 MP 04




[IpakTuyeckue 3aHATHUS 4 MP 06
Koumponvnvie pabomol (He npedycmompero) - MP 07
Camocmosmenvhas paboma obyuarowuxcs (e npedycmompeno) - MP 08
ConepxaHue ydeOHOro MaTepuana 4 2 MP 09
Bupel ciyyalinbix BenuunH. OnpeaeneHue JuCKpPEeTHON CiiydyailHOW BEJTMYUHBI. MP 11
Tema 6.3 3aKoH pacnpejieieHus JUCKPETHOM cliydaiinoii Bemuuunbl. Ee uncioBsle 1P 01
HuckperHas cinydyaiiHas | XapaKTCPUCTHKH. ITP 07
BEJIMYHHA, 3aKOH ee | TeopeTHueckoe oOyueHue 2 1IP 08
pacripenieneHus [IpakTuueckue 3aHATUS 2 1P 14
Koumponvnvie pabomol (ne npedycmompeno) -
Camocmosmenvras paboma odyuaowuxcs (He npedycmompeno) -
Conepxxanue yuebHOTO MaTepuana 4 2
[TepBuunas 00pabOTKa CTATHCTUYECKUX MAaHHBIX. CTATHCTUYCCKUE
T 6.4 XapaKTePUCTHKU psAsla HAOII0JaeMbIX TaHHBIX: CpeHee apuPpMETHUECKOE,
ema 6.
pasmax, Moja, Meuana, qucnepcus. Pabora ¢ Tabnuiamu, rpadpukamu,
3anauu
. JarpaMmMamH.
MaTeMaTH4eCKOn
[IpakTnueckue 3aHATHUS 4
CTaTHCTUKH
Teopemuueckoe obyueHue (He npedycmMompeHo) -
Koumponvnvie pabomol (He npedycmompero) -
Camocmosmenvras paboma ooyuarowuxcs (ne npedycmompeto) -
T 6.5 Conepxxanue yuebOHOTO MaTepuana 2 3
ema 6. ” =
Bunpl coObITHi, BepoITHOCTH COOBITHN. CIIOKEHHE U YMHOKCHUE
KonTposasnas padora no .
BEpOATHOCTEH. Perienre 3a/1a4 Ha HAXOXKACHUE CTATUCTUYECKUX
pazneny 6 «2I1eMeHTbI
. XapaKTePUCTHK.
TEOPUHU BEPOSTHOCTEH U
. IIpakTuueckue 3aHATUS 2
MaTeMaTHYeCKON
CTATHCTHKID Teopemuueckoe obyuenue (1e npedycmompeno) -
Camocmosmenvras paboma ooyuarowuxcs (He npedycmompeto) -
Pa3ned 7. IIpsiMmble M JIOCKOCTH B POCTPAHCTBE 18
Cognepxanue yueOHOTO MaTepuasa 2 1,2 OK 01
Tema 7.1 IIpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOUKA, IPsIMasi, MJIOCKOCTH, OK 03
OCHOBHBIE TOHSATHS npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpun. [lepecekaronuecs, OK 04
CTEpEOMETPUH. napajuieNibHbIe U CKpeIIUBaroIuecs npsimpie. [I[pu3Hak u cBOHCTBO JIP 05
PacronioskeHre mpsIMBIX | CKpelMBaromuxcs npsiMbix. OCHOBHBIE TPOCTPAHCTBEHHBIE (DUTYPBI. JIP 09
U IIJIOCKOCTEMN Teopernueckoe obyueHue 2 MP 02
Ipaxmuueckue 3ansmust (He npedycmMompeno) - MP 03




Konmponvnvie pabomol (e npedycmompeno)

Camocmosmenvuas paboma obyyarowuxcs (He npedycmompeno)

Copnepxanue yueOHOTO MaTepuasa 1,2
[TapannensHblie npsimas U iockoctb. Onpenenenue. [Ipusznak. CpoiicTBa (¢
nokaszatenbetBoM). [lapannensublie mnockoctu. Onpenenenue. [Ipuznak.
Tema 7.2 CsaoiictBa (¢ qoKa3zatesnbcTBOM). TeTpasip u ero aneMenTsl. [lapannenenunen
[TapamnensHOCTB U ero 31emMeHThl. CBOMCTBA NPOTHUBOIIOIOKHBIX IPAHEN U 1UaroHaIen
MPSIMBIX, IPSIMOY U napayuenenunena. [locrpoenne ceuenunit. Penenue 3anay.
IUIOCKOCTH, IIockocTelt | Teoperuyeckoe oOyueHue
[IpakTnueckue 3aHATHUS
Konmponvnvie pabomel (ne npedycmompeno)
CamocmosmenvHasn paboma obyuaowuxcs (He npedycmMompeno)
Copepxanue yueOHOTOo MaTepuala 2
[lepnennukynspueie npsmeie. [lapamnensHpie npsimMble, TepHIEHANKYISIPHBIE K
Tema 7.3 IJI0CKOCTH. [IpHU3HaK nepneHuKyIsIpHOCTH IPSAMOM U IUIOCKOCTH. [Tpu3Hak
[eprieHAMKYIAPHOCTh | NEPIEHAUKYIAPHOCTH INIOCKOCTEM.
MPSIMBIX, IPSMOM U Teoperuueckoe obyueHue
IJIOCKOCTH, IIOCKOCTEN | [Ipakmuueckue 3ausamus (e npedycmompeno)
Konmponvnvie pabomul (ne npedycmompeno)
Camocmosmenvras paboma ooyuarowuxcs (He npedycmompeto)
Conepxxanue yueOHOTO MaTepuana 2
Jloka3aTellbcTBO B TEOPEMBI O TPEX MepIeHuKyIsapax. [lepneHuKynspHbIe
Tema 7.4 IJIOCKOCTH. YTOJ MEXKIY MPSAMON U TUIOCKOCTHIO. YTOI MEXKIY MIOCKOCTSIMHU.
Ilepnenaukynsap u PaccTosiHMs B IPOCTPAHCTBE.
HaksioHHas. Teopema o | IlpakTuyeckue 3aHATHS
Tpex NepneHuKysapax | Teopemuueckoe obyuenue (He npedycmompeHo)
Koumponvnvie pabomel (He npedycmompero)
Camocmosmenvuas paboma o6yyaowuxcs (He npedycmompeHro)
IIpodeccHOHATBbHO-OPHEHTHPOBAHHOE COJEPKAHHE 2,3

Tema 7.5
[IpsiMbIe U TIIOCKOCTH B
MPaKTUYECKHUX 3a/1auax

B3anMHOe pacnosnokeHue npsMsIX B IpocTpaHcTse. [lapamnensHoCcTs IpsiMon
U IUIOCKOCTH, apAJUIEIbHOCTD IIJIOCKOCTEN, IEPIEHANKYIIIPHOCTD
IIJIOCKOCTEN. Pacmnonoxkenune npsmpIX U INIOCKOCTEN B OKPYKAIOIIEM MUPE
(mpupone, apXuTeKType, TeEXHUKe). Perienrne npakTHueckux 3aaad
po¢ecCHOHATIbHO-OPUEHTUPOBAHHOIN HAIIPAaBICHHOCTH.

Teoperuueckoe obyueHue

MP 04
MP 06
MP 07
MP 08
MP 09
ITP 01
ITP 09




IIpakTuueckue 3aHATUS 4
Konmponvnvie pabomul (ne npedycmompeno) -
Camocmosmenvras paboma oOyuarowuxcs (He npedycmompeHo) -
T 76 Conepxanue ydeOHOTO MaTrepuana 2
ema 7. =
Pacrnonoxxenue npsiMbIX U MJI0CKOCTEH B mpocTpaHcTBe. [lepneHaukynspHOCTh
KonTponbnas pabota no .
Y TIapaJuIeIbHOCTh MPSIMBIX U TDIOCKOCTEH. CKpenuBaromuecs npsMele.
pazaeny 7 «lIpsmble n
IIpakTuueckue 3aHATUS 2
IJIOCKOCTH B
IpOCTpaECTEE Teopemuueckoe obyuenue (He npedycmompeHro) -
Camocmosmenvuas paboma obyyarowuxcs (He npedycmompeno) -
Pa3ien 8. MHOrorpanHHuKHM U TeJia BpallleHus! 30
Copepxanue yueOHOTOo MaTepuala 4
[TonsiTHE MHOTOTpaHHUKA. DJIEMEHTHI MHOTOIPaHHHUKA: BEpIIHHBI, pedpa,
rpanu. J{uaroHajay B MHOTOTpaHHUKE. BBIMTYKITbIC U HEBBITYKIIbIC
Tema 8.1 MHororpanHuku. [lonsrue npusmel. Ee ocHoBanue u 00koBbIe TpaHu. BricoTa
[Ipusma, ee sneMentsl. | mpusMbl. [Ipsmas u HakaoHHas npusma. [IpaBuibHas mpu3Ma, ee ceueHue. OK 01
CedeHus PU3MBIL. [Tonstue napannenenumnena. CBolcTBa IPSIMOYTOJIBHOTO MapaJuIeenune 1a. OK 02
Buas! npusmel. Ky6. Ceuenue ky0a, mapauieienure/a. OK 03
[Mapamnenenunen, kyo | Teoperuueckoe oOyueHue 2 OK 04
[IpakTuyeckue 3aHATUS 2 OK 05
Konmponvnvie pabomel (e npedycmompeno) - JOII; 82
Camocmosmenvuas paboma obyyaowuxcs (He npedycmompeno) - TP 09
Copnepxanue yueOHOTO MaTepuala 2 MP 02
T 8.2 [Mupamuna u ee anementsl. Cummetpus B mupamuse. CeueHue B MUpaMuUe. MP 04
Mma 8. N
¢ [IpaBunbHas nupaMua. Y ced€HHas TUPAMUAA.
ITupamua, ee ceueHue. MP 06
IIpakTuueckue 3aHATUS 2
IIpaBunbHas u MP 07
. Teopemuueckoe obyueHue (He npedycmMompeHo) -
yCeU€HHas mupaMuia MP 08
Koumponvnvie pabomet (ne npedycmompeno) - MP 11
Camocmosmenvuas paboma obyyaowuxcs (He npeoycmompeno) - TP 10
Conepxxanue yuebHOTO MaTepuana 2 0P 11
Tema 8.3 CumMMeTpusi OTHOCUTEIBLHO TOYKH, IPSIMOH, TIOocKocTH. CUMMeTpHs B KyOe, P 12
CummMmetpus B KyOe, napajuiesienunesie, mpu3Me, MupamuIe.
napajuieNienumnese, I[IpakTuueckue 3aHATUS 2

IIpU3Me, MHpaMuIe

Teopemuueckoe obyuenue (He npedycmMompeHo)

Konmponvnvie pabomol (e npedycmompeno)




Camocmosmenvras paboma ooyuaowuxcs (He npedycCmompeHo)

Tema 8.4
[Ipumepel cummeTpuii B
npodeccuun

HpO(l)eCCI/IOHaJ'[LHO-OpI/IeHTI/IPOBaHHOC Coacp:KaHue

[ToHATHE O CUMMETpPUU B IPOCTPAHCTBE (LIEHTpalbHAasl, OCEBasl, 3€pPKaJIbHAs).
O06o011eHne npeACcTaBICHNH O IPAaBUIBHBIX MHOTOTPAHHUKAX (TeTpa’p, KyoO,
OKTa3p, 0JIeKa’ip, ukocasap). CUMMETpus B IPUPOJIE, APXUTEKTYPE,
TEXHUKE, B ObITY. [Ipumepsl cummeTpuii B mpodeccuu.

HpaKTI/I‘IeCKI/Ie 3aHATHA

2,3

Teopemuuecxoe obyuenue (He npedyCmMompeno)

Konmponvnvie pabomol (e npedycmompeno)

Camocmosmenvras paboma odbyuaowuxcs (He npedycmMompeno)

Tema 8.5
IIpaBuibHBIE
MHOTOIPAHHUKH U UX
CBOMCTBA

Copepxanue yueOHOTO MaTepuala

[TonsiTHe npaBUIbLHOrO MHOTOTrpaHHKKA. CBOWMCTBA IPABHIILHBIX
MHOTrorpaHHukoB. [Ipocreiine kKoMOMHAIMM MHOTOI'paHHUKOB. Beiuncienue
AJIEMEHTOB MPOCTPAHCTBEHHBIX GUTyp (pedpa, AMaroHanu, yrisl).

[IpakTnueckue 3aHATHUS

Teopemuueckoe obyuenue (He npedycmMompeno)

Konmponvnvie pabomel (ne npedycmompeno)

Camocmosmenvras paboma ooyuarowuxcs (He npedycmompeto)

Tema 8.6
unuuap, KOHYC, mWap U
UX CCUCHHUS

ITpodeccMOHAIBHO-OPUHEHTHPOBAHHOE COlEPKAHUE

Hunuuap u ero cocrapisitonre. CeueHune MIIMHIpaA (MapauiebHOe
OCHOBaHUIO U ocu). Pa3zBeptka nunuuapa. KoHyc 1 ero coctapistoniue.
Ceuenue koHyca (apajjieIbHOE OCHOBAHMIO U MPOXO/AIIEE Yepe3 BEPILIUHY),
KoHuYeckue ceueHus. Pazseptka konyca. Y ceu€nnniit konyc. [llap u cdepa.
B3anmMuoe pacnonoxxenne cdepsl u iockoctu. CedeHue mapa, cepel.

TCOPCTI/I‘ICCKOG O6y‘{eHI/IC

S

I[IpakTueckue 3aHATHS

N

Teopemuueckoe obyuenue (He npedycCmMompeno)

Konmponvnvie pabomol (e npedycmompeno)

Camocmosmenvras paboma ooyuarowuxcs (He npedycmompeHo)

Tema 8.7
O0BeM Tena.
OTtHolenne 00bEMOB
MMOTOOHBIX TEIl

Conepxxanue yueOHOTO MaTepuana

[Tonsitue 06 o6beme Tena. O0BEM Kyda 1 MPSIMOYTOIBLHOTO TTapaJlieeue/a.

O6beMbl pu3Mbl U nuauHApa. O0BeMBbl TUPaMUIBI U KOHyca. OObeM mmapa.
OtHo1teHre 00BLEMOB MOJOOHBIX TEIL.

HpaKTI/I‘{eCKI/Ie 3aHATHUA

Teopemuueckoe obyuenue (He npedycmMompeHo)




Konmponvnvie pabomol (e npedycmompeno)

Camocmosmenvuas paboma obyyarowuxcs (He npedycmompeno)

Copnepxanue yueOHOTO MaTepuasa 2
Beruncnenue miomnasiei NoBepXHOCTEN MHOIOTPaHHUKOB. Brruncinenue
Tema 8.8 00BEMOB.
OOwembl 1 iomagy | [IpakTudyeckue 3aHsATUSA
MTOBEPXHOCTEN TN Teopemuueckoe obyueHue (He npedycmompeHo)
Konmponvnvie pabomol (e npedycmompeno)
Camocmosmenvuas paboma obyyarowuxcs (He npedycmompeno)
Tema 8.9 Conepxxanue yuebHOTO MaTepuana 3
KonrposnbsHast pabora mo | O6beMbl U IJIONIA 1 NOBEPXHOCTH MHOTOIPAHHUKOB U TEJ BPALICHUSL.
pazzueny 8 [IpakTuueckue 3aHIATUS
«MHOrorpaHHUKH U Teopemuueckoe obyueHue (He npedyCmMompeHo)
TeJla BpaIICHUS» Camocmosmenvras paboma ooyuarowuxcs (He npedycmompeto)
Paznen 9. KoopanHarsl M BEKTOPBI
Copnepxanue yueOHOTO MaTepuala 1,2
JlekapTOBbI KOOPAMHATHI B TIPOCTPAHCTBE. PaccTosiHUE MEX Ty IByMsI TOUKaMHU. OK 01
Tema 9.1 Koopaunate! cepeaunbl orpe3ka. ClioskeHHE ¥ BBIMUTAHUE BEKTOPOB. OK 02
Koopannatsl u BEKTOpBI VMHOYKEHIE BEKTO OK 03
pa Ha YHCIIo.
B IIPOCTPAHCTBE. Teopernueckoe obydeHue OK 04
[Ipocreiimue 3anaun B OK 05
KoOpHHATAX IIpakTuueckue 3aHATUS OK 06
Konmponvnvie pabomel (e npedycmompeno) P 05
Camocmosmenvhas paboma ooyuaowuxcs (He npedyCmMompeHo) TP 09
ConepxxaHue yudeOHOT0 MaTepuana 1,2 MP 02
Kommanapusie BekTopsl. CKansipHOE poU3BeieHIe BEKTOPOB. Paznoxenne MP 04
BEKTOpa [0 TPeM HEKOMILIaHAPHBIM BeKTopaM. KoopArHATHI BEKTOpa, MP 06
Tema 9.2 CKQJISIPHOE MPOU3BEICHUE BEKTOPOB B KOOPAUHATAX. YTOJ MEXAY BEKTOPAMH, MP 07
Yron Mexay yroJI MEXAY MPSMOH U MIIOCKOCTBIO, YTOJI MEXY TNIOCKOCTSIMH. Y pPaBHEHHE MP 08
BekTOpaMu. CkansipHOE | ITIOCKOCTH. MP 11
npou3BeicHNe BeKTOpoB | TeopeTuyeckoe o0ydyeHue P 11
IIpakmuueckue 3auamus (e npeodycmMompeHo) P 12
Koumponvnvie pabomel (He npedycmompero) P 13
CamocmosmenvHas paboma obyuaowuxcs (e npedycmMompeno) TP 14
Tema 9.3 Cognepxanue yueOHOTO MaTepuasa 3




KonTponbhas pabota no | [lekapToBbl KOOPAUHATHI B IPOCTPAHCTBE. BEKTOPHI B POCTpaHCTBE.

pazzneny 9 CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpPA Ha YUCIIO.
«KoopnuHatsl u CkansspHOe mpou3BeieHrne BeKTopoB. [Ipocreiiiue 3agaun B KOOpANMHATAX.
BEKTOPBI» IIpakTuueckue 3aHATUS 2

Teopemuueckoe obyuenue (He npedycmompeHro) -

Camocmosmenvuas paboma obyyarowuxcs (He npedycmompeno) -

IIpomexxyTouHasi arrecTanusi (3K3aMeH) 18

Bcero 236

Jli XapakTepUCTUKH YPOBHS OCBOCHMSI yUeOHOI0 MaTepualia UCIOIb3YIOTCS CIelyrolue 0003HaueHuUs:

1 — o3HakOMuUTENbHBIN (y3HaBaHUE paHEE U3YUYEHHBIX 00BEKTOB, CBOMCTB);

2 — penpoayKTUBHBIN (BBIIIOJHEHHE AEATEIBHOCTH O 00pa3ily, MHCTPYKLIUU WU MO PYKOBOJCTBOM);

3 — MPOAYKTUBHBIN (IJITAHUPOBAHUE U CAMOCTOSTEIILHOE BBIITOJIHEHHE ACATEIBHOCTH, PEIIeHUE MTPOOJIEMHBIX 33/1a4).




3. YcioBus peaJu3aluu y4eOHOi JHCIUIIMHBI
3.1 TpeGoBaHUsI K MUHUMAJIbHOMY MAaTE€PUHATbHO-TEXHUYECKOMY 00ecreYyeHHI0
Peanu3anus yueOHOU nucuurinabl «MaTteMaTiuKa» TpedyeT Hanuuus:

o yueOHOro KabuHeTa (ayAUTOPUH) IS IPOBEICHUS JICKIIMOHHBIX U IPAKTUYECKUX 3aHITHH.
Obopyoosanue yuebHo2o kabunema.

o M0CaJ0YHbIE MECTA MO KOJIMYECTBY 00YJaIOLIHXCS;

o pabouee MeCTO IpenogaBaTers;

o KOMIUICKT Y4eOHO-HATIISITHBIX TTOCOOMIA;

o KOMIUICKT 3JIEKTPOHHBIX BUICOMATEPHUATIOB;

o 3aJlaHus Il KOHTPOJIBHBIX padoT;

o poheCCHOHATLHO-OPHUECHTUPOBAHHBIC 33 IaHHS,;

o MaTepHalIbl IK3aMeHa.

Texnuueckue cpedcmea 00yueHusL:

o MIEPCOHAITBHBIN KOMITHIOTEP C JIMIIEH3HOHHBIM ITPOTPAMMHBIM 00€CIICUCHHEM,
o MIPOEKTOP C IKPAHOM.

3.2 MuopmanmoHHoe o0ecnieyeHne 00ydeHust

[lepeuens yueOHBIX U3IaHUMN, HHTEPHET-PECYPCOB, AOMOJHUTEIBHOMN JIUTEPATYPhI

OcHosHble UCTNOYHUKU:

1. A6nynnuna K.P. Marematuka: yueonuk misa CIIO / A6nynnuna K.P., Myxameraunosa P.I". —
Caparos: [Ipodobpazosanue, 2021. — 288 c. — ISBN 978-5-4488-0941-5. — Texkcr: anexkrponHsiii // IPR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/99917.html

2. AmmatoB A.B. Matemaruka: yuebHoe mocobme miusi CIIO / AmmatoB A.B. — Capatos:
ITpodobpaszoBanue, At ITu Op Menua, 2019. — 162 c. — ISBN 978-5-4486-0403-4, 978-5-4488-0215-
7. — Texcr: anextponnsiii / IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/80328.html

3. bBynneik I'. M. Marematuka: yue6Hoe mocobue mis CIIO / I'. M. Bymaneik. — CaHkr-
[TerepOypr: Jlanb, 2022. — 156 c. — ISBN 978-5-8114-8283-2. — Tekcrt: anektpoHHbIN // JlaHb:
aNMEeKTPOHHO-OnbOMoTeunas cucrema. — URL: https://e.lanbook.com/book/187562

4. MarBeeBa T.A. Matematuka: yueoHoe nmocooue misa CIIO / MarseeBa T.A., PeokkoBa H.I'.,
HleBeneBa JI.B. — CaparoB, ExkarepunOypr: IIpodobOpazoBanue, VYpanbckuil QenepanbHblii
yauBepcuteT, 2019. — 215 ¢. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. — Tekct: 251eKTpOHHBII
// TPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/87821.htmi

5. @wmunenko O.B. Maremaruka: ywyeOHoe mnocobue / Pumunenko O.B. — MuHck:
PecniyObnukanckuii MHCTUTYT npodeccuonanbHoro oopasosanus (PUIIO), 2019. — 268 c¢. — ISBN 978-
985-503-932-8. —  Tekct:  onektponnwsnidi // IPR SMART:  [caiit]. @—  URL:
https://www.iprbookshop.ru/94336.html

6. UepnerioB M.M. Marematuka: yueOHOe mocoome / M.M. UepnernoB [u ap.]. — Mockga:

Poccuiickuii rocygapcTBeHHbIH yHUBepcUTeT mpaBocyaus, 2022. — 336 ¢. — ISBN 978-5-93916-959-2.
— Texkcr: anekrponnsiii / IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/122921.htmi

HononnumenvHvie UCMOYHUKU:

1. bapcykoBa JI.B. I'eomerpus. Ilpaktukym: yuebnoe mocobue / bapcykoa JI.B. — MuHck:
PecniyOnukanckuii MHCTUTYT npodeccuonanbHoro oopasosanus (PUIIO), 2020. — 104 c¢. — ISBN 978-
085-7234-14-1. —  Tekct:  onektponnei // IPR SMART: [catiT]. @ —  URL:
https://www.iprbookshop.ru/100358.html

2. KopooGeitankoBa M.FO. Maremarnka. Teopust BepositHocTel: yueOHOe mocodue s CITO /
Kopo6eitnukosa N.10., Tpybeukas I'.A. — Capatos: [IpodobOpazosanue, 2019. — 154 ¢. — ISBN 978-
5-4488-0344-4. —  Tekcr:  oamektponnbii  // IPR SMART: [caiiT]. —  URL:
https://www.iprbookshop.ru/86073.html

3. KeitmanoB A. M. Maremaruka: yue6Hoe mocoome mis CIIO / A. M. Kerirmanos, E. K.



Jleitnaprac, C. I'. MpicnuBen. — 2-¢ u3f., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 288 ¢. — ISBN

978-5-8114-9447-7. — Tekct: 3nekTpoHHBINA // JlaHb: 35eKTpoHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/195439
4. Maremaruka: ydeOHoe mocobme / M.M. UepnenoB [u ap.]. — Mocksa: Poccuiickmii

rOCYJapCTBeHHbIN yHUBepcHTET mpaBocynusi, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. — Tekcr:
anektpouusii // IPR SMART: [caiir]. — URL.: https://www.iprbookshop.ru/122921.html

5. ®omunbix E.M. Marematuka. Ilpaktukym: yuebnoe nocobue / @omuupix E.M. — Munck:
PecnyOnukanckuit uHCTUTYT Tipodeccuonanbroro obpazosanus (PUIIO), 2019. — 440 c. — ISBN 978-
085-503-936-6. —  Tekct:  onekrponnwnii // PR SMART:  [caiit]. @—  URL:

https://www.iprbookshop.ru/94307.html

Hnmepnem-ucmounuxu:

1. https://online-olympiad.ru/ - Bcepoccuiickre HHTEPHET-OIMMITHAIBI

2. http://lwww.mat/septemba.ru - razera «Marematuka» wu3gaTenbckoro jgoma «llepBoe
CEHTSOPSI»

3. http://school-collection.edu.ru/ - enuHas koyuIeKIUs TUPPOBBIX 00PA30BATEIBHBIX PECYPCOB

4. http://lwww.portalspo.ru/journal/index.php - xypuan «Cpennee mnpodeccHoHaIbHOE
o0Opa3oBaHHC»

5. http://mpod-06p.pd/ - unaTepHEeT-M3naHUE [IpodoOpazoBanue- nuaep B WHGOPMAITMOHHOM
MPOCTpaHCTBE MTpodheccCHoHaTLHOTO 00pa3oBanus Poccun u ctpan CHI®

6. http://window.edu.ru/ - wuHdpopmanmonnas cucrema «EmMHOE OKHO J0CTyma K
00pa3oBaTeIbHBIM PeCypcam»

7. http://www.mathematics.ru - MaTemMaTrka B OTKPBITOM KOJIJIEIKE

8. https://minobrnauki.gov.ru/ - MunucrepcTBo 0Opa3oBanus 1 Hayku Poccuiickoi Deneparyu

9. http://www.elibrary.ru - nayanast snextponnas 6udnuorexa (HIB)

10. https://nsportal.ru/ - obpa3oBarenbHas colrpanbHas CETh

11. http://www/mathnet/ru - obmepoccuiickuii MaTeMaTHYECKUI MOpTa

12. https://nauka.club/ - o6pazoBaTenbHbIi TOpTAT

13. https://mathematics.ru - oTkpbITHI# KOJUTeK. MaTemaTnka

14. http://www.bymath.net/ - cpennsis MaTeMaTHyeckasi HHTEPHET-IIKOJIA

15. http://www.edu.ru/ - dpenepanbhsiii moptan «Poccuiickoe 00pa3oBaHue»

16. http://fcior.edu.ru/ - dhenepanbHblii 1IeHTP HHPOPMAIIMOHHO-00pA30BaATEIBHBIX PECYPCOB

17. https://www.infouroki.net/ - smexTpoHHas OuOIMOTEKA CIPABOYHBIX MATEPHANIOB LIS
y4aluxcs U MpenojaBaTesien
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4. KoHTpPOJIb M OLIeHKA Pe3yJIbTAaTOB 0CBOCHHS 00111e00pa30BaTe/IbHOM TUCHUILINHBI «MaTeMaTuKa»
KoHTponb M OIlEHKAa pe3ysbTaToOB OCBOEHHUS 001Ie00pa30BaTeIbHOM IUCLMIUIMHBI PACKPBIBAIOTCS Yepe3 IUCLUILIMHAPHBIC PE3YJbTaThl,
HarpaBJIeHHbIe Ha (popMupoBaHKe 00X U MPOPECCHOHATBHBIX KOMIIETEHIIMA MO pa3/ieiaM U TeMaM CoJIepKaHusl yueOHOTro MaTepuana

Oo0masi/npogeccuoHaabLHast

THI oLeHOYHBIX

Pa3znen/Tema .
KOMIIeTEeHITHA MeponpusiTHii
Tema 1.1, Tema 1.2, Tema 1.3, Tema 1.4 TecTHDOBAHNE
Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Tema 2.5, Tema 2.6, Tema 2.7, Tema 2.8, pv
YcrHblii onpoc
Tema 2.9, Tema 2.10 CobeceoBane
OK 01. Bi6Hpath criocoh! Tema 3.1, Tema 3.2, Tema 3.3, Tema 3.4, Tema 3.5, Tema 3.6, Tema 3.7, Tema 3.8 Pedpepar

penieHus 3anaqy
npodeccnoHanbHOM
NEeSTEIbHOCTH MPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4, Tema 5.5, Tema 5.6, Tema 5.7, Tema 5.8,
Tema 5.9, Tema 5.10, Tema 5.11, Tema 5.12, Tema 5.13

Tema 7.1, Tema 7.2, Tema 7.3, Tema 7.4, Tema 7.5, Tema 7.6

Tema 8.1, Tema 8.2, Tema 8.3, Tema 8.4, Tema 8.5, Tema 8.6, Tema 8.7, Tema 8.8,
Tema 8.9, Tema 8.10

Tema 9.1, Tema 9.2, Tema 9.3

[IpencraBnenue pe3yapTaToB
MPaKTHYECKUX padoT
3ammTa MHAUBUAYaIbHBIX
MPOEKTOB

KonTponbhas padota
Brinonsenue
JK3aMEHAIIMOHHBIX 3aJaHuH

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEICTBA MTOUCKA,
aHalIM3a U UHTEPIPETALUN
uHpopmanuu, u
nH(OPMAaLIMOHHBIE TEXHOIOTUH
JUUIS BBITTOJTHEHUS 337124

Tema 1.1, Tema 1.2, Tema 1.3, Tema 1.4

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Tema 2.5, Tema 2.6, Tema 2.7, Tema 2.8,
Tema 2.9, Tema 2.10

Tema 3.1, Tema 3.2, Tema 3.3, Tema 3.4, Tema 3.5, Tema 3.6, Tema 3.7, Tema 3.8
Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4

Tema 6.1, Tema 6.2, Tema 6.3, Tema 6.4, Tema 6.5

Tema 8.1, Tema 8.2, Tema 8.3, Tema 8.4, Tema 8.5, Tema 8.6, Tema 8.7, Tema 8.8,
Tema 8.9

TectupoBanue

YcTHBII onpoc
CobecenoBanue

Pedepar

IIpencraBnenue pe3yapTaToB
MPAKTUYECKUX padoT
3amuTa HHAMBUAYAIBHBIX
MIPOEKTOB

Npo(eceHORATBHOI Tema 9.1, Tema 9.2, Tema 9.3 KonrtponsHas pabora
JIeITSILHOCTHU
Bremonaenne
9K3aMEHAIIMOHHBIX 3aJaHuI
OK 03. IimanupoBaTts 1 Tema 1.1, Tema 1.2, Tema 1.3, Tema 1.4 TectupoBanue
pean30BhIBaTH COOCTBEHHOE Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Tema 2.5, Tema 2.6, Tema 2.7, Tema 2.8, | YcTHbIl onpoc
npodeccuonanbHoe U aMyHocTHOE | Tema 2.9, Tema 2.10 CobecenoBanue
pa3BUTHE, Tema 3.1, Tema 3.2, Tema 3.3, Tema 3.4, Tema 3.5, Tema 3.6, Tema 3.7, Tema 3.8 Pedepar

MPEIIPUHIMATETCKYIO
JeSATeNbHOCTD B
npodeccroHanbHOI chepe,

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4
Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4, Tema 5.5, Tema 5.6, Tema 5.7, Tema 5.8,
Tema 5.9, Tema 5.10, Tema 5.11, Tema 5.12, Tema 5.13

[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX padoT
3ammTa MHIUBUIYaTbHBIX




UCIIOJIB30BATh 3HAHUS 110
(uHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CUTYyaLUsAX

Tema 6.1, Tema 6.2, Tema 6.3, Tema 6.4, Tema 6.5

Tema 7.1, Tema 7.2, Tema 7.3, Tema 7.4, Tema 7.5, Tema 7.6

Tema 8.1, Tema 8.2, Tema 8.3, Tema 8.4, Tema 8.5, Tema 8.6, Tema 8.7, Tema 8.8,
Tema 8.9

Tema 9.1, Tema 9.2, Tema 9.3

MIPOEKTOB
KonrponsHas padora
Brimonnenue
JK3aMEHAIIMOHHBIX 3aJaHuil

OK 04. DddexTuBHO
B3alMO/ICIICTBOBATh U pabOTaTh B
KOJIJIEKTHBE U KOMaH/Ie

Tema 1.1, Tema 1.2, Tema 1.3, Tema 1.4

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Tema 2.5, Tema 2.6, Tema 2.7, Tema 2.8,
Tema 2.9, Tema 2.10

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4, Tema 5.5, Tema 5.6, Tema 5.7, Tema 5.8,
Tema 5.9, Tema 5.10, Tema 5.11, Tema 5.12, Tema 5.13

Tema 7.1, Tema 7.2, Tema 7.3, Tema 7.4, Tema 7.5, Tema 7.6

TectupoBanue

YceTHBIN onpoc
Co0OecenoBanue

Pedepar

[IpencraBnenue pe3ynbTaToB
IIPAKTUYECKUX paboT
3amuTa HHAUBUYaTbHBIX

Tema 8.1, Tema 8.2, Tema 8.3, Tema 8.4, Tema 8.5, Tema 8.6, Tema 8.7, Tema 8.8, | mpoekToB
Tema 8.9 KontponbHas padota
Tema 9.1, Tema 9.2, Tema 9.3 Brimonnenue
9K3aMCHAIIMOHHBIX 3aJaHuI
Tema 1.1, Tema 1.2, Tema 1.3, Tema 1.4 TectupoBanue
Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Tema 2.5, Tema 2.6, Tema 2.7, Tema 2.8, | YcTHbIN onpoc
OK 05. OcymectBnars yctyto u | Tema 2.9, Tema 2.10 CobecenoBanue
MUCbMEHHYIO KOMMyHHKanuio Ha | Tema 3.1, Tema 3.2, Tema 3.3, Tema 3.4, Tema 3.5, Tema 3.6 Pedepar

rocyapCTBEHHOM SI3bIKE
Poccuiickoit deneparnuu ¢ yuetom

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4
Tema 6.1, Tema 6.2, Tema 6.3, Tema 6.4, Tema 6.5

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX padoT

ocobenHocteit conuansHoro U | Tema 8.1, Tema 8.2, Tema 8.3, Tema 8.4, Tema 8.5, Tema 8.6, Tema 8.7, Tema 8.8, | 3anura HHANBUTYATbHBIX
KYJIbTYPHOTO KOHTEKCTa Tema 8.9 MPOEKTOB
Tema 9.1, Tema 9.2, Tema 9.3 Kontponbnas padota

Breimmonnenue
SK3aMEHAIIMOHHEIX 3aJIaHUUI

OK 06. IIposBnaTs rpaxxnancko- | Tema 1.1, Tema 1.2, Tema 1.3, Tema 1.4 TectupoBanue

MaTPUOTUYECKYIO TTO3ULINIO, Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4 VYcrHbIii onpoc

JEMOHCTPUPOBATH OCO3HAHHOE Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4, Tema 5.5, Tema 5.6, Tema 5.7, Tema 5.8, | CobecenoBanne

MMOBEJIEHNUE Ha OCHOBE Tema 5.9, Tema 5.10, Tema 5.11, Tema 5.12, Tema 5.13 Pedepar

TPaAUIIMOHHBIX
00I1IeYeT0BEYECKUX 1IEHHOCTEN, B
TOM YHUCIIE C yUYETOM
FapMOHI/ISaHI/II/I

Tema 8.1, Tema 8.2, Tema 8.3, Tema 8.4, Tema 8.5, Tema 8.6, Tema 8.7, Tema 8.8,
Tema 8.9
Tema 9.1, Tema 9.2, Tema 9.3

[IpencraBienue pe3ynbTaToB
MPAKTUYECKHUX paboT
3ammTa HHAUBUAYATBHBIX
MIPOEKTOB




MEKHALMOHAJIBHBIX U
MEKPEJIMTMO3HBIX OTHOLIEHUH,
IIPUMEHATH CTaHAAPTHI
AHTUKOPPYILIMOHHOTO MTOBEICHUS

KontponbHas padota
Brinosnenue
SK3aMEHAIIMOHHEIX 3aJaHUNI

OK 07. CoxmelicTBOBaTHL
COXPaHEHUIO OKPYKaroIIei
Cpelbl, MPUMEHSTh 3HaHUS 00
W3MEHEHUH KJIMMaTa, TPUHIIUIIBI
OCpEKITUBOTO ITPOU3BOICTBA,

Tema 3.1, Tema 3.2, Tema 3.3, Tema 3.4, Tema 3.5, Tema 3.6, Tema 3.7, Tema 3.8
Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4, Tema 5.5, Tema 5.6, Tema 5.7, Tema 5.8,
Tema 5.9, Tema 5.10, Tema 5.11, Tema 5.12, Tema 5.13

Tema 6.1, Tema 6.2, Tema 6.3, Tema 6.4, Tema 6.5

Tema 7.1, Tema 7.2, Tema 7.3, Tema 7.4, Tema 7.5, Tema 7.6

Tema 8.1, Tema 8.2, Tema 8.3, Tema 8.4, Tema 8.5, Tema 8.6, Tema 8.7, Tema 8.8,

TectupoBanue

YceTHBIN onpoc
Co0OecenoBanue

Pedepar

[IpencraBienue pe3yabTaToB
IIPAKTUYECKUX paboT
3amuTa UHAUBUYaTbHBIX

3¢ (HEeKTHBHO JACHCTBOBATH B Tema 8.9 MIPOEKTOB

YpE3BbIYANHBIX CUTYALUSAX Tema 9.1, Tema 9.2, Tema 9.3 KontponbHas padota
Brinosinenue
HK3aMEHAIMOHHBIX 3aIaHUN

OK 01-07 Bce TembI pa3zaesion 1-9 IK3aMeH

PesynbTaTnl 00yyeHus
(ocBOEHHBbIE YMEHHUS1, yCBOCHHbIE 3HAHUS)

DopMbI U METOAbI
KOHTPOJISI M OLIEeHKH
pe3yJabTaToB 00y4eHHs

OK 01. BBI6I/IpaTB CIIOCOOBI peUICHUs 3a4a4 HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH NTPUMCEHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM.

OK 02. Mcnonp30BaTh COBpeMEHHBIE CPEACTBA MIOMCKA, aHAIN3a U UHTEpIpeTalui HUH(OpMAIK, 1 HH(OPMAIIHOHHbIE
TEXHOJIOTHH ISl BBIITOJIHEHUS 3a]1a4 MPO(EeCCHOHAIBHOMN 1eATEIbHOCTH.

OK 03. ITmanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOGECCHOHATHHOE U TNYHOCTHOE Pa3BUTHE, IPEANPUHUMATEIHCKYIO
NesTeTbHOCTH B TpoecCHoHAIbHOM cepe, UCTIONB30BaTh 3HAHUS 10 (PMHAHCOBOW TPaMOTHOCTH B PAa3IMYHbBIX JKU3HEHHBIX

CUTyallHsiIX.

OK 04. D¢ dexTnBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHUBE U KOMaH/E.

OK 05. OcymecTBiATh yCTHYIO M MMCbMEHHYI0 KOMMYHHKAIIMIO Ha TOCYAapCcTBEHHOM sA3bIke Pocculickoit denepannu ¢
Y4eTOM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOIO KOHTEKCTA.

OK 06. ITposBIATE TpakJaHCKO-MIATPUOTUYECKYIO MO3HUIINIO, JEMOHCTPUPOBATh OCO3HAHHOE ITOBEICHNE HAa OCHOBE
TpaJMLMOHHBIX 00IEYeIOBEYECKUX [IEHHOCTEH, B TOM UKCIIE C YY€TOM rapMOHHU3aLUN MEXHALMOHABHBIX U
MEKPEITUTMO3HBIX OTHOIIEHUH, IPUMEHATH CTaHIAPThl AHTUKOPPYILIMOHHOTO TIOBEIEHUSI.

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXAIOIIEH cpe/ibl, MPUMEHATh 3HAHUS 00 U3MEHEHUH KJIMMaTa, MPUHIIUIIBI
OepeKIMBOT0 MPOU3BOJACTBA, 3(PPEKTUBHO NEHCTBOBATH B UPE3BBIUANHBIX CUTYAIHIX.

JIP 05. ChopMupOBaHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCIIUTAHUSI B COOTBETCTBUH C OOIIEYEIIOBEUYECKUMU IIEHHOCTSIMU U

TectupoBanue

'Y CTHBIN OIIpOC
CobecenoBanue
Pedepar
[IpencraBnenue
[PE3yJIBTaTOB
MPaKTUYECKUX paboT
3amuTa MHANBU Iy JIbHBIX
MPOEKTOB
KontpomnbHas pabora
Beirmonsenue
HK3aMEHALIMOHHBIX
3agaHui




yjieanaMu IpaKIaHCKOT0 O0IECTBa; TOTOBHOCTD U CIIOCOOHOCTh K CAMOCTOSATENbHOM, TBOPUECKOM U OTBETCTBEHHOM
N1EATEIbHOCTH.

JIP 07. HaBbIkK COTpYIHUYECTBA CO CBEPCTHUKAMU, IETHbMH MIIA/IILIEI0 BO3PACTa, B3POCIBIMUA B 00pa30BaTENIbHOM,
0OLIECTBEHHO I10JIE3HOMH, yueOHO-NCCIIE10BATENbCKON, IPOEKTHON U APYTUX BUAX JEATEIbHOCTH.

JIP 08. HpaBcTBEeHHOE CO3HAHUE U MMOBEACHHE Ha OCHOBE YCBOEHUS O0IIEUEIOBEYECKUX IEHHOCTEH.

JIP 09. 'oTOBHOCTB M CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAMOOOPAa30BaHHIO, HA MPOTSKEHUU BCEH KHU3HH;
CO3HATEJIbHOE OTHOILIEHHE K HENPEPhIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIEIIHON MpodecCHOHaIbHON 1 001eCTBEHHON
N1EATEIbHOCTH.

JIP 13. Oco3nanHbIN BEIOOp OyyIIe npodeccuy U BO3MOKHOCTEHN peain3aiii COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB;
OTHOIIIEHHE K TPO(PECCUOHATHLHOMN IEATEIFHOCTH KaK BO3MOKHOCTH y4acTHs B PEIICHUH JINYHBIX, OOIECTBEHHBIX,
rOCyJapCTBEHHbIX, OOIEHAIIMOHATIBHBIX ITPOOJIEM.

JIP 14. ChopMupOBaHHOCTD HKOJIOTHIECKOTO MBIIUICHUS, IOHUMAHUS BIUSHHS COIMATBHO-YKOHOMUYECKHX TPOIIECCOB Ha
COCTOSIHUE NPUPOIHON U COLIMATILHOM CpeJibl; IPHOOPETEHUE OIbITA SKOJIOr0-HANPABIECHHOMN 1A TeIbHOCTH.

MP 01. CamocTosITeTbHO GOPMYIIMPOBAThH M aKTYyaJTU3UPOBATh MPOOJIEMY, pACCMaTPUBATh €€ BCECTOPOHHE.

MP 02. YcranaBiMBaTh CylleCTBEHHBIN IPU3HAK UJIM OCHOBAHUS JUIsl CPAaBHEHUS, KilacCU(pUKaluu 1 0000LIeHHUS.

MP 03. Onpenenars Leiau IesTeNbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUU UX JOCTUKEHHUS.

MP 04. BISIBIATD 3aKOHOMEPHOCTH U IPOTUBOPEUUS B PACCMAaTPUBACMBbIX SIBJICHUSX.

MP 06. Bianets HaBbIKAaMH Y4€OHO-HCCIICIOBATEIIBCKON U TIPOSKTHOM JISATSIILHOCTH, HABBIKAMU Pa3peIICHHS TPOOIIEM.
MP 07. CriocoGHOCTh U TOTOBHOCTB K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PELICHUsI TPAKTUYECKUX 3a]1a4, TPUMEHEHUIO
pa3IMYHBIX METOJOB IIO3HAHHUS.

MP 08. OBnanenue BUaaMu A€ITEIbHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIPETAINH, Pe0Opa30BaHUIO U
[IPUMEHEHUIO B PA3IUYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHUCIIE MIPH CO3JJaHUU YUEOHBIX U COLMANIBHBIX MPOEKTOB.

MP 09. ®opmupoBaHiE HAYYHOTO THUIIA MBIIIJICHNS, BIaJCHUE HAyYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATHSIMH U
METOJaMHU.

MP 11. BeISIBISTh IPUUUHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh 33]a4y, BbIIBUTATh TUIIOTE3Y €€ PEIICHUs, HaXOqUTh
ApTryMEHTBHI JUIS I0Ka3aTeIbCTBA CBOUX YTBEP)KIEHUH, 3a/1aBaTh IapaMeTpbl U KPUTEPUU PELICHHUS.

[1P 01. Bnaners MeTOaMU 10Ka3aTEIbCTB, AITOPUTMAMHU PEILIEHUS 3a]1a4; YMEHHE (POpPMYIUPOBATh ONPEAEICHUS, aKCHOMBI
1 TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH JOKA3aTENIbHbIE PACCYXACHUS B X0/I€ PELICHMS 3a/1a4.

[1P 02. YMmeTh onepupoBaTh MOHITUSIMHU: CTENIEHb YKCIIa, JorapudM 4YKciia; yMEHHE BBIMOIHATH BBIYUCIIEHNE 3HAYSHUH 1
npeoOpa30BaHus BEIPAKEHUN CO CTETIEHAMH U Jorapudmamu, mpeodbpa3zoBaHus APoOHO-PALMOHATBHBIX BEIPAKEHUI.

[1P 03. YMmeTb oneprupoBaTh NOHITUSIMH: palliOHaIbHbIE, HppallOHAIbHbIE, T0Ka3aTeIbHbIE, CTEIIEHHbIE, Jorapu(pMUUecKue,
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI.

[1P 04. YMmeTb onepupoBaTh NOHATUSIMH: (PYHKLIMS, HENPepbIBHAS (DYHKIMS, TPOU3BOHAS, TEPBOOOpA3HAsL, ONPEeICHHbIN
MHTErpajl, yMEHUE HAXOJUTh IPOU3BOIHBIE JIEMEHTAPHBIX (YHKIUH, HCIOIb3Ys CIIPAaBOYHBIE MaT€pPHaJIbl; NCCIEI0BATh B
MPOCTEHIINX clydasX B QYHKIIMU HA MOHOTOHHOCTb, HAXOJUTh HaUOOJbIINE U HAUMEHbINE 3HaueHUs pyHKuuit; CTpouTh
rpaduKd MHOTOYJICHOB C HCIOJIb30BAHMEM allapara MaTeMaTHYeCKOro aHaJIN3a; MPUMEHSTh IPOU3BOIHYIO IPU PEHICHUU




3ajla4y Ha JBM)KEHUE; pellaTh IPAKTUKO-OPUEHTUPOBAHHbIE 33/1a4l Ha HAauOOJIbIIME U HAMMEHbIIINE 3HAYEHUs, HA HAX0XKJICHHUE
[IyTH, CKOPOCTU U YCKOPEHUSI.

[1P 05. YMeHue onepupoBaTh NOHATUAMU: pallMOHAJIbHAS (QYHKLUS, IOKa3aTeNIbHas QYHKIUS, CTEIIEHHAs (yHKLUS,
norapugmuyueckas pyHKIUsS, TPUTOHOMETpUYECKHE (DYHKIIMU, OOpaTHBIE (PYHKIMH, YMEHUE CTPOUTH IpadUKu N3y4EHHBIX
(yHKLUH, UCIIOIB30BATh I'Ppa MK PH U3YUYEHUH NIPOLIECCOB U 3aBUCUMOCTEH, ITPH PELLICHUHU 3ajiay U3 IPYTUX YUeOHbBIX
[PEMETOB U 33J]a4 U3 PeaIbHOM KU3HH; BEIpAXKaTh (POPMYIaMU 3aBUCUMOCTH MEXKy BETHUYNHAMU.

[1P 06. YMeHue pemath TEKCTOBBIE 33/1a4M PA3JIMYHBIX THIIOB (B TOM YMCJI€ HA MPOLIEHTHI, 10U U YaCTH, Ha IBUKEHUE,
paboTy, CTOUMOCTh TOBAPOB U yCIYT, HAJIOTH, 33791 U3 00JACTH YIPABICHUS JIMYHBIMUA U CEMEHHBIMU (PUHAHCAMH);
COCTaBJIIATh BBIPA)KCHMSI, YDABHEHNUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh IT0JIy4CHHBIC PEIICHUS U
OLICHUBATh MPABJIONIOT0OHOCT PE3YIIbTATOB.

[1P 07. YMeHue onepupoBaTh MOHATUAMU: CpeiHEe apu(PpMETHUYECKOe, MeIMaHa, HanOoJIbllee U HaMMEeHbIlIee 3HaUeHMs,
[pa3zMax, Tucrepcus, CTaHIapTHOE OTKJIIOHEHHE YMCIOBOT0 Habopa; yMEHUE U3BJIEKAaTh, MHTEPIPETUPOBATH HH(OPMALIKIO,
[IPE/ICTaBICHHYIO B TaOJIUIaX, Ha AUarpaMmax, rpaukax, OTpakarollylo CBOWCTBA peaibHbIX MTPOLIECCOB U SBICHUM;
[PECTaBIATh HH(OPMAIIHIO C TIOMOIIBIO TAOJHUI] M JHarpaMM; UCCIEI0BATh CTATUCTHYECKUE JAHHBIE, B TOM YHUCIIE C
IpUMEHEHHEM IpapUUECKUX METO/I0B U FIEKTPOHHBIX CPEJICTB.

[1P 08. YMenue onepupoBaTh MOHATHIMU: CIIy4aiiHBIN ONBIT U CIIy9aifHOE COOBITHE, BEPOSITHOCTD CITy9aifHOTO COOBITHS;
YMEHUE BBIYUCIATH BEPOATHOCTh C UCIOIb30BAHUEM I'paMUECKUX METOJIOB; IPUMEHATh (POPMYJIbI CIOKEHUS U YMHOKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIC (haKThI U POPMYIIBI IIPH PEIICHUHN 3a7a4; OLEHUBATH BEPOSTHOCTD PEabHBIX COOBITHH;
3HAKOMCTBO CO CIIy4alHBIMU BEJIMYMHAMH; YMEHUE MPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCE B IPUPOTHBIX
1 OOILIECTBEHHBIX SIBICHUSIX.

[1P 09. YMmenue oneprupoBath MOHATHIMU: TOUKA, PsMasi, INIOCKOCTb, B IPOCTPAHCTBO, IBYTPAHHBIN yroJl, CKPEIUBAIOIIECS
[IPSIMBIE, IAPAJLIENBHOCTD U MEPIEHAUKYISIPHOCTD MPSAMBIX U TNIOCKOCTEH, Yol MEXY NPSMBIMH, YTOJI MEXAY NPIMOHN U
[I0CKOCTBIO, YTOJ MEK/Y IIOCKOCTSIMHU, PACCTOSIHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSHUE MEXy MPSIMbBIMH, PACCTOSTHUE
MEX/Ty TUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh MPH PELICHUH 3aJjad U3y4deHHbIe (DaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHUE
OLICHUBATh pa3Mepbl O0BEKTOB OKPYKAIOLIET0 MUPA.

[1P 10. YMeHue oneprupoBaTh NOHATUSAMU: MHOTOTPaHHUK, CEU€HHE MHOTOI'paHHMKa, KyO, mapajuienenunes, npu3ma,
nupaMujia, Urypa u NOBEpXHOCTh BpallleHUs!, HIMIUHAP, KOHYC, ap, cdepa, ceueHus (purypsl BparieHusl, NiI0CKOCTh,
Kacarolasicsi cepsl, HUIMHIPA, KOHYCa; IUIO0IIA/b OBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA, HMIMH/PA, 1apa; yMEHHE
1M300paxkaTh MHOTOI'PaHHUKHU U TIOBEPXHOCTH BPAIICHUSI, UX CEYEHHS OT PYKH, C IOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U
PIIEKTPOHHBIX CPEACTB; YMEHUE PAaCIIO3HABAaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE PACIIO3HABATDH IIPaBUIIbHbBIE
MHOTOTPaHHHKH.

[1P 11. YMeHue onepupoBaTh MOHATHIMU: ABHKEHHE B IPOCTPAHCTBE, 110100HbIE (PUTYPHI B TPOCTPAHCTBE; UCIIOIb30BATh
OTHOIIIEHHUE TIIOMIAIEH TOBEPXHOCTEN M 00BEMOB TTOTOOHBIX (DUTYp TIPH PEIICHUH 3a/1a4.

[1P 12. YMeHue BBIYUCIATh T€OMETPUUYECKHUE BEIMYMHBI (AJTUHA, YroJ, UMb, 00BbeM, IO b HOBEPXHOCTH ), UCTIONb3YS
M3y4EHHbIE (POPMYIIBI U METOBI.

[1P 13. YMenue onepupoBaTh NOHATHIMU: IPSIMOYTOJIbHAs! CUCTEMA KOOPAMHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPAUHATHI




BEKTOpA, CKAJSIPHOE MPOU3BEACHHE, YTOJI MEXTY BEKTOPAaMHU, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTh C
MOMOIIHIO U3YUYEHHBIX (POPMYJT KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSIHIE MEXKAY ABYMS TOUKAMH.

[1P 14. YMmenue BIOMpaTh MOAXOISIINA U3yUYEHHBIN METOT JUTsl pEeIISHUS 3a/1auH, Paclio3HaBaTh MaTeMaThH4eckue hakThl U
MaTEeMaTUYECKHE MOJICIHN B IPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHUE MPUBOJIUTH PUMEPHI
MaTeMaTUYECKUX OTKPBITUH Poccuiickoi 1 MUPOBO MaTEMAaTUYECKOW HAYKH




