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PACCMOTPEHO COT'JIACOBAHO
Ha 3acenanuu LK 3am. nupekropa no YMP
00111€00pa30BaTEIbHBIX U €CTECTBEHHOHAYYHBIX

JUCITUTLIAH

[Tporpamma yuebHoU muctumuinael  OOJ.y.04 MartemaTtuka pa3paboTana B
COOTBETCTBUH ¢ TpeboBaHusIMHI DerepaIbHOr0 TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpeanero obmero odpazoBanus (YTBEpXKAEH NpuKazoM MuHHCTEpCTBa 00pa3oBaHHS U HAYKU
Poccuiickoit ®enepanuu ot 17.05.2012 1. Neo 413, B nelictByromei penakuun), OenepaibHOro
roCy/apCTBEHHOrO0 00pa30BaTENbHOIO CTaHIApPTa CpelHero mpodecCuoHaIbHOro 00pa3oBaHuUs
no cnenuansHoctd  21.02.19 3emieyctpoiictBo  (YTBEPIKICH IPHKa3oM MHHHCTEPCTBA
obpaszoBanus u Hayku Poccuiickoit deneparu ot 18 mas 2022 r. N 339), pekoMeHAanUsIMU T10
OpraHM3alyl  MOJy4YeHHUs cpenHero oOmero oOpa3oBaHHs B Ipeleinax  OCBOCHHS
00pa3oBaTeNbHBIX MPOrPaMM CPEIHEro MpodecCHOHAIBHOTO0 00pa3oBaHMs Ha 0a3e OCHOBHOTO
oOuiero oOpa3oBaHusl C y4eTOM TpeOoBaHUM (eiepaIbHbIX FOCYAapCTBEHHBIX 00pa30BaTeIbHbIX
CTaHJAPTOB M TIOJIYYaeMOW CIEHUAIBFHOCTH CPEAHEro MpOo(ecCHOHAIBHOTO 00pa30BaHMS,
IpUMEpPHOM mporpaMmoi ydeOHOM JucuuIuIHbl «MaremaTuka» A IHpodeccuoHalIbHbIX
o0pa3oBaTeNbHbIX OpraHu3alui, pexomeHnoBaHHoW denepanbHBIM roCy/1apCTBEHHBIM
OIOKETHBIM ~ 00pa30BaTENbHBIM  YUPEKICHHUEM  JOIMOJHUTEIBHOTO  MPOQPECCHOHATBHOTO
oOpazoBanus «MHCTUTYT pa3BuTUs mpodeccruoHanbHOro oopasoanus» (nanee — O®BIOY 1O
«MPIIO») B KauecTBE MPUMEPHON MPOrPaMMBI JJIsl peaan3aluu OCHOBHOM MpodeccuoHaNbHON
oOpa3zoBatenbHoil nporpamMbl CIIO Ha 6a3e ocHOBHOrO 0O0IIero 0O0pa3oBaHUs C MOJyYEHHUEM
cpenHero obmiero oopazoBanust, IpoTokoda Ne 14 ot «30» HostiOps 2022 T.

Opranuzanus-pa3paboTumk:
['ocynapcTBeHHOE Or0/KeTHOE MpodeccHoHaIbHOE 00pa3oBaTelbHOE yupexaeHne MoCKOBCKOH
obmnactu «CeprueBo-Ilocaackuii KO0

ABTOp-pa3paboOTUYHK:
Anekcanaposa M.IL.- npenogaBatens 'BIIOY MO «Ceprueso-Ilocanckuit Komiemx»»
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1. OBLIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIVIMHBI «<MATEMATHUKA»

1.1. MecTto AUCHMIUIMHBI B CTPYKType MpodeccHOHATbHOI 00pa3oBaTeIbHOI
nporpammsl CI10:
OO6meobOpa3oBaTenbHas  qucHUIUinHA —«MaremaTnkay  sSBIeTCs  00s3aTeNbHOM  YacThIO
obmieoOpazoBarenpHOro 1UKIa odpazoBarenbHol mporpammbl CITO B cootBercTBum ¢ OI'OC
no crienuanbHoctd 21.02.19 3emueycrpoiicTso.

1.2. lleau 1 mJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUSA TN CHUIIINHBI:

1.2.1. Heap AMCHUILIHHBI

Copepxanue mporpaMMmbl  00IIe00pa3oBaTeIbHOW  JUCHMILIUHBL — «MaremaTtuka»
HAIPABIICHO HA JIOCTIIKEHUE PE3yJIbTATOB €€ U3y4eHHUs B cOOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanibHoi Hanpaiennoctn @PI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHMsI 001Ie00pa3oBaTe/]bHONH JANUCHMILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHue qUcUUIUIMHA UMeeT npHu GpopmupoBanuu u pazsutuu OK u I1K.

OK 01. BeiGupats cnocoObl pemeHus 3anad Npo(ecCHOHAIBHOW JesTeIbHOCTH
HIPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. HMcnonb3oBaTb COBpPEMEHHBIE CPEJCTBA IOWUCKA, aHAJIM3a W HMHTEPHpPETALUU
uHpOpMaUKu ¥ UHPOPMAMOHHBIE TEXHOJOTMH JJISl BBIIOJIHEHHUS 33134 IpoQecCHOHATHLHON
JESITEIbHOCTH.

OK 03. [1nanupoBaTh U peaqnu30BbIBaTh COOCTBEHHOE MPOPECCUOHANBHOE U JTUYHOCTHOE
pasBUTHE, NPEANPUHUMATENIBCKYIO AEATEIbHOCTh B NPOQECCHOHAIBHON cdepe, HCIOoIb30BaTh
3HaHUS MO0 (PUHAHCOBOM I'PAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYaIHSIX.

OK 04. 3¢ddexTrBHO B3aMMOIEHCTBOBATh U PabOTAaTh B KOJUIEKTHBE U KOMaHJE.

OK 05. OcymecTBiasATh YCTHYIO M NHCBMEHHYK) KOMMYHHUKALIMIO HA TOCYJapCTBEHHOM
a3pike  Poccuiickoit ®exepaunu ¢ yuyeToM OCOOEHHOCTEH COIMAIBHOIO M KYJIbTYpHOTO
KOHTEKCTA.

OK 06. IlposBiasaTh TrpakJaHCKO-MATPUOTUYECKYIO IO3ULHUIO, JIEMOHCTPUPOBATH
OCO3HAHHOE TOBEJIEHUE HAa OCHOBE TPAIUIIMOHHBIX 00II€YeIOBEYECKUX LIEHHOCTEH, B TOM YHCIIe
C Yy4eTOM TrapMOHHU3ALUM MEXKHALUHMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, MPUMEHSTh
CTaHJapThl aHTUKOPPYILIMOHHOIO IIOBEICHUSI.

OK 07. CogeiicTBOBaTh COXPAaHEHHUIO OKPYXKAIOIIEH Cpedbl, pecypcocOepekeHuto,
OPUMEHATh 3HAHUS 00 M3MEHEHUH KIMMaTa, NPUHIUNBI OepexJIMBOro IMpOU3BOACTBA,
3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYAWHBIX CUTYALUSX.



O01mue KOMIeTeHIINHU

IInanupyemMsble pe3yJbTaThl 00yUeHHUs

Oo0mue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Bsi6upats criocoOsl
[peLeHus 3a1a4
podeccnoHaTbEHOMI

e TeIbHOCTH
[IPUMEHUTEIBHO

K pa3IMYHBIM KOHTEKCTaM

- T'OTOBHOCTH OCO3HAaHUEC I1ICHHOCTHU

K TpyAay,
MacTepcTBa, TPy 0I00He;
- TOTOBHOCTH K  QKTHBHOM  JICATEIBHOCTH
TEXHOJIOTUYECKON H COIMAJIbHON HAalpaBICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATh,  IUIAHUPOBATh U
CAaMOCTOSITEIILHO BBIIOJHAT TAKYIO JCSITEIBHOCTD;

- MHTEpeC K pa3jinyHbIM cepam npodeccunoHaIbHOM
NeSITeIbHOCTH,
OBrnasieHue

MIO3HAaBATCIbHBIMU I[ef/'ICTBI/ISIMI/II

YHUBEpCAIbHBIMU y4eOHBIMU

a) 0a30BBIC JTIOTUYECKHE ICUCTBUS:

- CaMOCTOSITEIIEHO (dbopmyarpoBaTh u
AKTyaJIM3upoBaTh MpoOlieMy, paccMaTpuBaTh e
BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBEHHBIH MPU3HAK WU
(OCHOBAHUA JJIA CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaHI/II/I )41
0000IICHMS,

- ompeneNATh e JSATCIIBHOCTH,  3a/1aBaTh

MapaMCTPhI 1 KPUTCPHUU UX JOCTUIKCHHA,

- BBIABJIATE 3aKOHOMCPHOCTH U TMPOTHBOPCYHA B
pacCMaTprUBACMBbIX ABJICHUAX,

- BHOCHUTL KOPPCKTHBBI B JCATCIBHOCTH, OLICHHUBATD|
COOTBCTCTBUC PE3YJIbTATOB LCJIAM, OLICHUBATL PUCKU
[MOCJIEICTBUI ACATCIIBHOCTH

- pa3BUBAaTb KPCATUBHOC MBIINUICHUC IIPU PCIICHUN

-BJIaJIETh METOAAMHU JJOKA3aTENbCTB, AITOPUTMAMU PELICHUS
3agad; ymMeHue (hopMynupoBaTh ONpEAEICHUs, aKCHOMBI 1
TEOPEMBI, IPUMEHSTh UX, IPOBOJIUTH J10Ka3aTEIbHbIC
[paccy>kKIeHMs B XO/1€ PELICHUs 3a/ay;

- YMETb ONIEPUPOBATH MOHATHSIMHU: CTEIIEHb YUCIIA, Jorapupm
4rciia; YMEHUE BBIOJHATH BHIYMCICHUE 3HAUCHUN U
[peoOpa3oBaHus BBIPAKEHHUH CO CTENEHAMU U Jorapudmamu,
peoOpa3oBaHus APOOHO-PATMOHANTBHBIX BBIPAKEHHIA;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,
ppaliOHANIbHBIE, TOKA3aTeNIbHbIE, CTCIICHHBIE,
lorapu@mMuuecKue, TPUrOHOMETPUUECKUE YPABHEHUS U
HEepaBEHCTBA, X CUCTEMBbI;

- YMETb ONEPUPOBATH MOHATHAMMU: (YHKIMS, HETIPEphIBHAS
(yHKIMS, TPOU3BOHAS, IEpBOOOpa3Has, ONpeaeIeHHbIH
MHTETpal; yMETh HAXOANUTh IPOU3BOHBIE JIEMEHTAPHBIX
(yHKIIMH, UCTIONB3Ysl CIIPaBOYHBIE MaTepUabl; UCCIEN0BATh B
[IPOCTENIINX CIIydasixX GyHKIUU HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIINE 3HaYeHUs PYHKIINA; CTPOUTh
rpad¥Ku MHOTOWIEHOB C UCIIOJIb30BAHUEM armapara
MaTEMaTHYECKOT0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO IIPH
[pELIEHNN 3a]1a4 Ha ABM)KEHUE; pellaTh MPAKTUKO-
OpPUEHTHUPOBAHHBIC 3a/1a4X Ha HauOOJIbIIINE U HAUMEHbBIIINE
3HAUEHUS, HA HAXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATHAMMU: PallMOHANbHAs (QYHKINSA,
MoKasareiabHasi QYHKIMS, CTeeHHAs! PYHKIIHS,

PKU3HEHHBIX TTPOOJIEM

imorapudmuyueckas pyHKINS, TPUTOHOMETPUYECKUE (PYHKITHH,




0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BIQJICTh HAaBBIKAMH Y4eOHO-HCCIICIOBATEILCKON H
[POSKTHON JIEATEIHbHOCTH, HABBIKAMH pPa3peIICHUS
po0Jem;
BBISIBIISITh

IIPUYUHHO-CIICACTBCHHBLIC CBA3U U

AKTyaJIn3UpOBaTh 3ajady, BBIIBUraTb THUIIOTE3Y €€
[pEIIEHUs, HAXOAUTh APIyMEHTBI [UIsl 10Ka3aTeIbCTBA)
CBOMX  YTBEP)KICHHU, 51

3a/aBaTh  MapaMeTphbl

KPUTEPUU PEILICHHUS;

AHAJIIM3UPOBATL IMOJYYCHHBIC B XOAC PCUICHUA

3ala4ynu pe3yJIbTaTbl, KPUTHYCCKH OLCHUBATH HX
VIOCTOBCPHOCTD, IIPOIrHO3UPOBATbL U3BMCHCHHUC B HOBBIX
YCIIOBUAX;

-~ YMCTb INEPCHOCUTHL 3HAHHWA B IIO3HABATCIIbHYIO U
[IPAKTUYCCKYIO obiactu KHU3HCOACATCIbHOCTH,

YMETHb HHTCIpHUPOBATH 3HaHUuA nu3 Pa3HbIX
[peIMETHBIX o0acTel;

- BBIABUI'aTb HOBBIC UJICH, ITpCJiaratb OpUruHaJIbHBIC
MMOAXOJbl U PCHICHU A,

1 CIIOCOOHOCTh X HCHOJb30BAHUS B MO3HABATEIbHON

1 COIMAJIbHOM ITPAKTHUKE

0OpaTHbIC PYHKINHU; YMEHHE CTPOUTDH IpaKu H3YUESHHBIX
(yHKIMH, HCTIONIB30BaTh IpaKU MPU U3YUECHUH TPOLIECCOB U
3aBUCUMOCTEH, IPU PELIEHUHN 3314 U3 IPYTUX yUYEOHBIX
[IPEIMETOB U 3aJa4 U3 PEalbHOM KU3HU; BbIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEX/ly BEJIMUYNHAMU;

- YMETb PELIaTh TEKCTOBBIE 33a4M Pa3HbIX TUIIOB (B TOM YHUCIIe
Ha MPOLIEHTHI, 10JIM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh
TOBapOB U YCIYT, HAJIOTH, 331a4d U3 00J1acTH yIpaBICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMU); COCTABIISIT BEIPAKECHUS,
YpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
1iCCIIEI0BaTh MMOYYEHHOE PELICHUE U OLICHUBATh
[1paBIONI0100HOCTh PE3YJIbTATOB;

- YMETb ONIEpUPOBATH MOHATHIAMMU: CpeHEe apu(PMETHUUECKOE,
MenraHa, HauboJibllee U HaMMEHbIlee 3HaUeHHsI, pa3Max,
criepcusi, CTaHAAPTHOE OTKIIOHEHHE YHCIIOBOTO Habopa; yMeTh
13BJIEKaTh, MHTEPIIPETUPOBATh HH(POPMAIINIO, TPEICTABICHHYIO B
Ta0auIax, Ha quarpaMmax, rpadukax, oTpakarolryr CBOMCTBA
[pEaJIbHBIX MTPOLIECCOB U ABJICHUH; MPEJCTABIATH HH(OPMALIUIO C
[TOMOIIBIO TAOJUI] ¥ JUarpamMm; UCCIe0BaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpaduecKuX METOI0B U
PIIEKTPOHHBIX CPEACTB;

- YMEThb ONEPUPOBATH MOHATHIMMU: CIIy4alHBIN ONBIT U CIy4aiiHOE
COOBITHE, BEPOSTHOCTD CIIYy4aiHOTO COOBITHS; YMEHHE BBIUUCIISATh
BEPOSTHOCTH C UCIIOJIb30BaHUEM I'paUUECKUX METOIOB;
MPUMEHSTH (POPMYITBI CIIOKEHUSI M YMHOKCHUST BEPOSITHOCTEH,
KOMOMHATOpHBIE (GaKThl U (HOPMYIIBI IPU PELICHUH 3ajay;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO
CITyJaifHBIMHU BETMIMHAMHI, YMEHHE TIPUBOIUTH TPHMEPHI




[TPOSIBIICHUS 3aKOHA OOJIBIIINX YUCEIl B TPUPOIHBIX U
0OI1IECTBEHHBIX SBIICHUSAX;

- YMETh OIEPUPOBATH MOHATUSAMU: TOUYKA, MPSIMasi, TUIOCKOCTb,
[IPOCTPAHCTBO, IBYIPAHHBIN yToJI, CKPEIIUBAIOIINECS TPSIMBIE,
[apajyiebHOCTh U MEPIEHIUKYISPHOCTD MPSIMBIX U IJIOCKOCTEH,
[YTOJI MEXKAY IPSIMBIMH, YTOJI MEKIY MPSIMON U TIOCKOCTBIO, YTOJI
MeX 1y TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH J0 TNIOCKOCTH,
[pacCTOSTHUE MEXAY MPSMBIMHU, PACCTOSIHHE MEXKIY TUIOCKOCTSIMHU;
[YMEHHE HCIIOJIB30BATh NP PEIICHUH 33]1a4 U3yYeHHBIC (DaKThI U
TeOpEeMBbI INIAHUMETPUH; YMEHHE OIICHUBATH Pa3Mepbl OOHEKTOB
OKPY’KaIOIETo MHUPA;

- YMETh ONEPUPOBATH MOHSATUSIMU: MHOTOTPAHHUK, CEYCHUE
MHOTOTpaHHUKA, KyO, mapaienenume], Ipu3Ma, mupaMuia,
(urypa 1 moBEpXHOCTh BpallleHUs, IWIMHIP, KOHYC, Iap, cdepa,
cedeHus (GUTyphl BpallleHus, TUIOCKOCTb, Kacaromascs chepsl,
[AIAH]IPA, KOHYCA, TUTOMIA(b TOBEPXHOCTH MTUPAMU/IBI, TIPU3MBI,
KOHYycCa, IIWIMH/PA, TUIoIaab cQepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeIeNnIe/Ia, TMPAMHIBI, TIPU3MBL,
[MIMHAPA, KOHYCAa, Iapa; yMEeHHe n300pakaTh MHOTOTPAaHHUKA U
[MOBEPXHOCTH BpAILIEHUs, IX CEUECHHUS OT PYKH, C TOMOIIbIO
YePTEKHBIX UHCTPYMEHTOB U SJIEKTPOHHBIX CPECTB; YMEHUE
[pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH,

- YMETh ONEPUPOBATH MOHSATUSMU: JIBIKEHUE B TIPOCTPAHCTRBE,
MoT00HBIE (GUTYPHI B TPOCTPAHCTBE; MCIIOJIH30BaTh OTHOIICHUE
rionaiel moBepxHocTel 1 00beMOB OIOOHBIX (GUTYp HpU
[pEILICHIH 3a]1aY;

- YMETh BBIYUCIIATH TEOMETPHUSCKHE BEJTMYNHBI (JJIMHA, YTOJI,




[I0111a/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCIIOIb3YS N3yUYEeHHBIC
(hOpMYJIBI 1 METOJIBI;

- YMETh OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOpa,
CKaJIIpHOE MPOU3BENICHHUE, YTOJ MEX1Yy BEKTOPAMHU, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTh C
[TOMOILBIO N3YUYEHHBIX (POPMYJT KOOPUHATHI CEPEANHBI OTPE3Ka,
[pacCCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETb BBIOUPAThH MOAXOIALINI U3yUEHHBIH METO ISl PELICHUS
3aauu, paclo3HaBaTh MaTeMaTHYeCKue (PaKThl U
MaTeMaTHYeCKUE MOJIETN B IPUPOIHBIX U OOIIECTBEHHBIX
SIBICHUSIX, B HCKYCCTBE; YMEHUE ITPUBOJUTH IPUMEPHI
MaTeMaTHUYECKUX OTKPBITUH POCCUHCKOM U MUPOBOM
MaTeMaTHUeCKOM HayKH.

- YMETb OIIEPUPOBATh MOHATUSAMU: ONPEACIECHUE, AaKCHOMA,
TeopeMa, ClIe[ICTBHE, CBOMCTBO, MPU3HAK, 10Ka3aTeIbCTBO,
[paBHOCUJIbHBIE (DOPMYIHPOBKU; YMEHHE (POPMYIHUPOBATH
0OpaTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOIUTH
[IpUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO/
MaTEMaTHYECKON MHAYKLNN; TPOBOAUTD JOKA3aTEIIbHbIE
[pacCyIeHUsI IPU PELICHUH 33]1a4, OLICHUBATh JIOTHYECKYIO
[TPaBHJIBHOCTb PACCYKICHMUIA;

- YMETh OIIEPUPOBATh MOHATUSIMU: MHOKECTBO, ITIOJIMHOXKECTBO,
oTiepali HaJl MHOYKECTBAMH; YMEHHUE UCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Jyuisi OMUCaHHsI peaJIbHBIX MTPOLIECCOB U
SIBJIGHU TIPU PEILIeHUH 33/a4, B TOM YHCIIE U3 APYTUX YUeOHBIX
[IpEeIMETOB;

- YMETh OIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, 1epeBo,




KT, Tpad Ha TUIOCKOCTH; YMEHHE 337aBaTh U OMKCHIBATH Ipadbl
[Pa3IMYHBIMU CIIOCOOAMU; MCTIOJIB30BATh rPpadbl MPHU PELICHUN
3ajay;

- yMETb CBOOOHO ONIEPUPOBAThH MOHATHSIMU: COUETAHUE,
[IepEeCTaHOBKA, YUCIIO COUETAHUHN, YUCIIO NIEPECTAHOBOK; OMHOM
HproTOHA; yMeHUE NPUMEHATh KOMOMHATOPHBIE (PaKThI U
paccy>kKIeHMs [Vl PeLIeHus 3aj1ay;

-yMETh OTIEPUPOBATH MOHATHSAMHE: HATYPaJTIbHOE YUCIIO, [IENI0e
YICIIO0, OCTATOK 10 MOYJIIO, pPalliOHAJILHOE YHUCIIO,
MppaMoOHAIEHOE YHCII0, MHOYKECTBA HATYPAJIbHBIX, I[EIIBIX,
[pallMOHANTBHBIX, ACHCTBUTEIBHBIX YHCET, YMEHHE HCIIOIb30BaTh
[IPU3HAKY JETUMOCTH, HAUMEHBIINN OOIIUI 1eIUTeNb U
HauMeHblIee olI1ee KpaTHoe, alroput™ EBkinja npu peieHuu
3a]1a4; 3HAKOMCTBO C PA3JIMYHBIMH [TO3UIIMOHHBIMU CUCTEMaMHU
CUHCIICHUS;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSATHSIMH: CTETIEHB C LIETBIM
MoKa3aTesieM, KOpeHb HaTypaIbHOM CTETIeHH, CTETICHb C
[pAaIIMOHAIIEHBIM TTOKA3aTeNIeM, CTETICHb C JIEHCTBUTEIBHBIM
(BeIIeCTBEHHBIM) TIOKa3aTeleM, JIorapudm vrciia, CHHYC,
KOCHHYC U TAaHT€HC IPOU3BOJILHOTO YHCIIA;

- YMETb ONIEPUPOBATH MOHATHAMM: TOKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHU I
11 HEpaBEHCTB, PABHOCWJIBHOCTh YPaBHEHH, HEPABEHCTB U
CHCTEM, palluOHAJIbHbIE, UPPALlMIOHANIbHBIE, [TOKA3aTeNIbHBIE,
CTETIeHHBIE, TOTapU(PMUUECKUE, TPUTOHOMETPHUECKHUE
YpaBHEHUsI, HEPaBEHCTBA U CHCTEMBI; YMEHHUE peliaTh YpaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IIOMOIIBIO Pa3TMYHBIX TPHEMOB;
[peraTh ypaBHEHUsI, HEPAaBEHCTBA U CHCTEMBI C ITapaMeTPOM;




[IPUMEHSTH YPaBHEHHsI, HEPABEHCTBA, MX CHCTEMBI JJISl PEIICHUS
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX 00JIacTei HAYKH U
[p€AIbHOM JKU3HU;

-yMETb CBOOOIHO ONEPUPOBATh NOHATUAMMU: rpaduK PyHKIUH,
oOpaTtHast QyHKIUS, KOMIIO3UIIUS PYHKITUH, JIMHEHHAsT PYHKITUSA,
KBaJpaTU4Has GYHKLHUA, CTeNIeHHas QYHKIUA C LEIbIM
[oka3aTesieM, TPUrOHOMeTpu4eckrue GyHKINU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
morapumudeckas GyHKINN; YMEHHE CTPOUTH TpapuKu
(yHKIMH, BBITOTHATH MTpeoOpa3oBaHus Tpa@uKoB (yHKITHIA;
[YMEHHE MCII0JIb30BaTh rpaduku GyHKIHN IS H3yICHUS
[IPOLIECCOB U 3aBUCUMOCTEH MPH PEeILICHUH 3aj1au U3 IPYTUX
y4eOHbIX IPEIMETOB U U3 PeanbHON KU3HU; BBIPAXKaTh
(hopMynaMu 3aBUCUMOCTH MEX]ly BETUUYUHAMU;

YMEHHE CBOOOIHO ONEPUPOBATh MOHATUAMU: YETHOCTD (PYHKIUH,
MEPUOTNIHOCTD (DYHKIIMH, OTPAaHHYEHHOCTD (DYHKITHH,
MOHOTOHHOCTH (YHKIMH, SKCTpeMyM (yHKIIUHU, HAUOOJIbIIee U
HaMEHbIIIee 3HaYCHUsT PYHKIINU HAa IPOMEKYTKE; yMEHUE
MPOBOJIUTH UCCIIE0OBaHUE (DYHKITUH;

[YMEHHE HCII0JIb30BaTh CBOICTBA U rpaduku GyHKIMHA A
peleHNsl ypaBHEHHM, HEpaBEHCTB U 3a/1a4 ¢ TapaMeTpamu;
1300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH MHOKECTBA PEILICHHH
YPaBHEHMI, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMMU:
MOCIIeIOBATEIBHOCTD, apu(hMETHUECKAs IPOTPECCHs,
reoMeTpuyecKas mporpeccusi, 0eCKOHEYHO yObIBaroIIast
reoMeTpHYECKas IPOTPECCHsl; YMEHHE 331aBaTh
[OCJIeIOBATEIFHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
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(hopmyur;

- YMETb ONEPUPOBATH MOHATHIMH: HEMPEPHIBHOCTH (PYHKITUH,
ACHMIITOTHI rpaduka GyHKINH, IepBast U BTOpasi IPOU3BOAHAS
(YHKIINH, TEOMETPHYECKUN 1 (PU3UUECKHI CMBICI ITPOM3BOJHOM,
epBooOpa3Hasi, ONpeIeICHHBI HHTETPal;, yMEHHE HAXOAUTh
ACHMNTOTHI rpaduka GYHKIUH; yMEHHE BBIYUCIIATH IPOU3BOTHBIC
CYMMBI, IPOU3BECHNUS, YACTHOTO ¥ KOMITO3ULIUH (QYHKIIUH,
HAXO/JWUTh YPaBHEHUE KacaTeIbHOM K rpaduKky QpyHKIUH,
[YMEHHE MCII0JIb30BaTh MPOU3BOAHYIO JUISI UCCIICIOBAHUS
(yHKIMH, UTsT HAXO0XKICHUS HAMITYUIIeT0 PEIICHUs B
[IPUKIIQJIHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKHUX H
(bU3MUECKHX 3aauax, Ui ONPEAeTICHUS CKOPOCTH U YCKOPECHUS;
HaXOUTh TUIOUIAN U 00BEMBI (PUTYP C TOMOLIBIO HHTETpaia;
[IPUBOIUTH IPUMEPHI MATEMaTHYECKOTO MOACTHPOBAHUS C
oMOILbIO JU(pepeHInanbHbIX YpaBHEHUH;

- YMETh ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb H apTyMEHT
KOMIUIEKCHOTO YHCia, (hopMa 3aIricy KOMITIEKCHBIX YHCEI
(reomeTpuyueckas, TPUTOHOMETpHYECKas U anredpandeckasi);
yMETb IPOU3BOIUTH apr(PMeTHUECKHe TEHCTBHS C
KOMIUIEKCHBIMU YHCJIaMU; IIPUBOIUTH TPUMEPHI UCIIOJIb30BaHUS
KOMILUIEKCHBIX YHCEl;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: CpPEIHEE
apupMeTHIecKoe, MeIMaHa, HauboJbIllee U HaUMEHbIIIee
BHAYCHUs, pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKIOHEHHUE IS
OTIMCaHMSI YMCIIOBBIX JJaHHBIX; YMEHHE MCCIIEIOBATh
CTaTUCTHUYECKUE JAHHBIE, B TOM YHCIIE C TPUMEHEHUEM
rpadUIecKUX METOJIOB U DJIEKTPOHHBIX CPECTB; TpaduIecKn
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MICCIIEJ0BAaTh COBMECTHBIE HAOIIOACHUS C TIOMOIIBIO AUArpaMm
[pacCEeMBaHMs U JIMHEWHOU PErpeccuu;

- YMETh HaXOJIUTh BEPOATHOCTU COOBITHIA C HCIIOJIb30BaHUEM
rpaduuecKuX METOJI0B; IPUMEHATH Ul peleHUs 3a7ad (GOpMYIIbl
CJIO’KEHUSI U YMHOXKEHUS BEpOATHOCTEH, (hopMysTy OTHON
BEpPOSATHOCTH, (hopMyiy bepHyim, komOuHaTopHbIe (PaKThl U
(hopMyJIbl; OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITUI; yMEHHE
OIEPUPOBATH ITOHATUSMH: CIIydaliHasi BEJIMYMHA, PACTIPEICICHUE
BEPOSATHOCTEM, MATEMAaTUYECKOE OKUJAHUE, TUCIIEPCHS U
CTaHJapTHOE OTKJIOHEHHE CITyYailHON BEMYHUHBI, ()yHKIIUN
[pacIpeneIeHus U INIOTHOCTH PABHOMEPHOT O, II0KA3aTEIbHOIO U
HOPMaJIbHOT'O paclpeeiIeHUui; YMEHNE UCII0Ib30BaTh CBOWCTBA
M3Y4YEHHBIX PacIpeNesICHUI I PEIEHUs 3a1a4; 3HAKOMCTBO C
[OHATUSAMU: 3aKOH OOJIBLIMX YUCEIl, METO]Ibl BEIOOPOUHBIX
ICCIIEA0BAHUI; YMEHUE TIPUBOJAUTD IIPUMEPHI IIPOSIBIICHUS 3aKOHA
0OJIBIINX YHUCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, NpsMas,
[JI0CKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUAHN YTOJI,
NIBYI'PaHHBIN yTOJI, TPEXTPAHHBIA yIoJI, epeceKaromuecs,
[1apajuIeIbHbIE U CKPEILMBAIOLIUECS MIPSAMBIE, 1APAJUIEIIBHOCTD U
[IEPIEHIUKYISIPHOCTD MPSAMBIX U IIJIOCKOCTEH, YIOIl MEXKIY
[IPSIMBIMU, YTOJI MEXKIY NPSAMOU U IIJIOCKOCTBIO, YTOJI MEKILY
[JIOCKOCTSIMU; YMEHUE UCIIOJIB30BATh IIPU PELLIEHUN 3a/1a4
3ydeHHbIE (aKThl M TEOPEMBI IIJITAHUMETPUH; YMEHHE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHHE OIIEPUPOBATh
[MOHSATHUSAMM: MHOTOI'PAHHUK, CEYEHNE MHOTOTPAHHUKA,
[TpaBWJIbHBII MHOTOIPaHHUK, IpU3Ma, upamuaa, Gpurypa u
[MOBEPXHOCTh BpallleHUs, IIWINHID, KOHYC, 1ap, cepa, pa3BepTka
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[TOBEPXHOCTHU, CEUEHUS KOHYCa U LIWJIMHAPA, apajlyielbHbIE OCU
I OCHOBAHHUIO, CEUYEHHE 111apa, IIIOCKOCTb, Kacatomascs chepsl,
LIMIMHpA, KOHYCA; YMEHUE CTPOUTH CEYEHHE MHOTOTPaHHUKA,
11300pakaTh MHOTOTPAHHUKH, (PUTYpBI ¥ TOBEPXHOCTH BPALLCHHUS,
X C€YEHUs], B TOM YUCJIE C TIOMOLIBIO 3JIEKTPOHHBIX CPEJ/ICTB;
YMEHHE IPUMEHSTh CBOMCTBA NT€OMETPUUYECKUX QUTYD,
CaMOCTOSITENILHO (hOPMYJIMPOBATH ONPENIEIEHUS U3ydaeMbIX
(buryp, BBIIBUTaTh TUTIOTE3BI O CBOMCTBAX M MPU3HAKAX
reoMeTpHUECKUX (hUTyp, 000CHOBBIBATH UIIH OIPOBEPTATh HX;
[YMEHHE TIPOBOJHUTH KiacCu(HUKALUIO GUTYP IO Pa3THIHBIM
[IpU3HAKaM, BBIIOIHITh HEOOXOIMMBbIE JOTIOJHUTEIbHbIE
[IOCTPOCHMS;

- YMETh CBOOOJIHO OIEPUPOBATh MOHATUAMU: TUIOLIA/Ab (PUTYDBI,
00beM (PUTYpbI, BEIMYMHA YTJIa, PACCTOSHUE OT TOUYKH J10
[JIOCKOCTH, PACCTOSIHUE MEXKAY MPSMBIMHU, PACCTOSIHUE MEXTY
[I0CKOCTSIMU, IUIOIAbL Cephl, II0LIalb TOBEPXHOCTH
[paMuibl, IPU3MBbI, KOHYCa, IIWINHIpa, 00beM Ky0a,
[IPSIMOYTOJIBHOTO NapajuleNenunea, TUpaMu/bl, IPU3MBL,
LMIMH]Ipa, KOHYCa, [1apa; YMEHHE HaXOAUTh OTHOLICHHE
00BbEMOB MOAOOHBIX QUTYD;

- yMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: JABHKEHHE,
MapasiesIbHbIA NepPeHOC, CHMMETPHS Ha INIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, MpeoOdpazoBaHue M0 100us, M0100HbIe
(urypbl; yMeHHE pacro3HaBaTh paBHbIE U MT0JI00HBIE (PUTYPHI, B
TOM UYHCJI€ B IPUPOJE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
MCII0JIb30BAaTh T€OMETPUUYECKUE OTHOILIEHUS, HAXO/IUTh
reoMeTpUUYecKre BEIHUMHBI (JUIMHA, YTOJl, III0Iab, 00beM) pu
PEIICHNH 3314 U3 IPYTHX Y4eOHBIX MPEAMETOB U U3 peaibHON
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PKU3HU;
- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHAS
CHUCTEMA KOOPJAUHAT, BEKTOP, KOOPINHATHI TOUKH, KOOPAUHATHI
BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YHCIIO,
pa3oXeHue BEKTOpa 1o 6as3ucy, CKaIsipHOE IPOU3BECHHUE,
BEKTOPHOE IIPOU3BEIICHUE, YTOJI MEXKAY BEKTOPAMHU; YMEHHE
MICII0JIb30BAaTh BEKTOPHBIN ¥ KOOPIMHATHBINA METOJ, ISl PELICHHUS
FEOMETPUUECKUX 3a7a4 U 337a4 APYTrux y4eOHbIX IPEIMETOB;
OIIepUPOBATh NOHATUAMU: MaTpulia 2x2 u 3X3, onpeaenuTeinb
MaTpULbl, TEOMETPUYECKUI CMBICII OIIPEAEIUTEN;

- YMETbh MOJIEJINPOBATh PEAJIbHbIE CUTYALIUU HA SI3bIKE
MaTEMaTHKH; COCTABIIATh BBIPA)KEHHUS, yPABHEHUS, HEPABEHCTBA U
X CUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIN C UCHIOJIb30BaHUEM alllapara ajareopsl,
MHTEPIPETUPOBATH MOJTYYEHHBIN PE3YyJIbTaT; CTPOUTH
MaTeMaTHYeCKUE MOJIETH C TIOMOILIBI0 TEOMETPUUYECKUX MOHATUI
11 BEJIMUMH, pellaTh CBSI3aHHbIE C HUMM NTPAKTUYECKHUE 3a/1a4U;
COCTABJISITh BEPOATHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH
[1OJIy4EHHBIN pe3ynbTaT; pelaTh NPUKIagHbIE 3a0aun
CpEICTBAaMHU MaTeMAaTUYECKOT0 aHAJIN3a, B TOM YHMCJIE COLUAIbHO-
HPKOHOMHYECKOTO U (PU3UUECKOT0 XapaKkTepa;

- YMEHHE BBIOMPATh MOAXOSAIIMN METOJT AJIs pEIlIeHUs 3a/1a4H;
[MOHMMaHHWE 3HAYMMOCTH MaTEMATUKH B U3yUYEHUH NIPUPOIHBIX U
0O0I1IECTBEHHBIX IIPOIIECCOB U SBJICHUHN; YMEHHE Paclio3HaBaTh
[IPOSIBJIEHUE 3aKOHOB MATEMATHKN B HCKYCCTBE, YMEHHE
[IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHA POCCUMCKON U

MHPOBOM MaTEMaTUYECKON HAyKH
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OK 02 Hcnonb3oBaTh
COBpEMEHHBIC CPEIICTBA
[OVICKA, aHATTN3a U
MHTEepIpETAINN
nHpopManuu, u
MH(pOPMAIIMOHHBIC
TEXHOJIOTUU IS
BBIMTOJIHEHUS 3a/1a4
podeccnoHaTEHOMI

e TebHOCTH

B 06s1acTH LIEHHOCTH HAYy4YHOT'O TIO3HAHMSL:
-c(hOpMUPOBAHHOCTH MHPOBO33PEHUS,

COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS]

- YMETh OIEPHPOBATH MOHATHSAMHU: palOHATbHAs (YHKIHS,

byHKIWHS, byHKIWHS,
morapudmMuueckas (QyHKUIUS, TPUTOHOMETPHYECKUE (DYyHKIUH,

TTIOKa3aTCJIbHasA CTCIICHHAs

HAyKd W OOIECTBEHHOW MPAaKTUKH, OCHOBAaHHOIO H106paTHBIe GyHKIMU; yMEHHE CTPOUTh TpaduKu H3YUYCHHBIX]

anore  KyJbTyp, CIHOCOOCTBYIOLIETO OCO3HAHHUIO
CBOEr0 MECTA B IOIUKYJIBTYPHOM MUPE;

- COBEpLICHCTBOBAHUE S3BIKOBOM M YUTATEIbCKOH
KYJIbTYpbI
UTIOIBMU U TTIO3HAHWS MUDPA;

KaK CpEICTBA B3aWUMOJCUCTBUS MEXKMY]

- OCO3HaHHC IICHHOCTH HaYIIHOﬁ JACATCIIbHOCTH,

rOTOBHOCTH OCYHICCTBIIATDH MMPOCKTHYTIO U
HMCCJICAOBATCIILCKYO NCATCIBHOCTh HHAUBHUAYAJIbHO U
B I'PYIIIIC.

OBJ'IaI[eHI/Ie YHUBCPCAIIbHBIMU y‘le6HHMI/I

MO3HABATEIILHBIMU JIEHCTBUSMU:

B) paboTa ¢ uHpOpMaIuei:

- BJIAJICTb HAaBBIKAMHW [IOJIYUCHUA HHq)OpMaHI/IH n3|
MCTOYHHUKOB Pa3HBIX

THIIOB, CaMOCTOSATCIIbHO

OCYIIECTBIISATh TOMCK, AaHaJIU3, CUCTEMATU3ALMI0 U
MHTEepHpeTanyuio MHPOPMALUU Pa3IUYHBIX BHJIOB HU
(bopM MpeCTaBIeHHUS;

- CO3/1aBaTh TEKCThI B pa3IMYHBIX (popMaTax C yueToM
HazHaueHUs MHGpOpMAIMM M LEJIEBOH ayIuTOPHH,

BHIOMpAss ONTHUMAaJbHYIO (OpPMY TMPEACTaBICHUS U

BHU3yau3aluu;
- OLICHUBAaTh  JOCTOBEPHOCTh,  JIETUTUMHOCTH
nHpopMaluu, €€ COOTBETCTBHE TIPABOBBIM U

MOPaJIbHO-3TUYCCKUM HOPMaM;

(yHKIUH, WCHOJIB30BaTh rpaUKy MPU H3YyUYEHUHM IPOLIECCOB U
3aBUCHUMOCTEH, MpU pelleHuu 3aJady M3 JAPYyTUX y4eOHbIX|
[peIMETOB U 3aJa4 U3 peajbHOW >KU3HU; BBIpaKaTh (hopmynamu
3aBUCHMOCTH MEXIY BEITMUYNHAMU;

- YMETb OIEPUPOBATH MOHATHSIMHU: TOXJIECTBO, TOXKJIECTBEHHOE

peoOpa3oBaHne, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHHN

I HEpPAaBEHCTB, PAaBHOCHJIBHOCTb YpPAaBHEHUM, HEPABEHCTB U
CUCTEM, palUOHAJIbHBIC, HPPALUOHAIBHBIE, IIOKa3aTCIIbHbIE,
CTCIICHHBIE, JorapupmMuyUecKue, TPUTOHOMETPUYECKUE

YpaBHEHUsI, HEPABEHCTBA U CHCTEMbI; YMETh PEILlaTh YPaBHEHUS,
HEpaBEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX ITPUEMOB;
[p€lIaTh YpaBHCHHA, HCPABCHCTBA H CHCTCMbI C IApaMCTpPOM;
IMMPUMCHATh YPABHCHUA, HCPABCHCTBA, X CUCTEMbI JIJI PCIICHUS
MATEMAaTUUCCKHUX 3aaa4 U 3a1a4 U3 pas3IMYHbIX obOnacrei HAYyKH Y
[pEATbHOM JKU3HH;

- yMEThb CBOOOJHO ONEpPUPOBATH MOHATHSIMH: JBHXKEHHE,
[MapajyIebHbIA  TIEPEHOC, CHUMMETpUs Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHue MOA0OMs, TOJ00HBIE
(UTypBl; YMETh paclo3HaBaTh PaBHbIE U MOJOOHBIE (UTYPHI, B
TOM 4YHUCJIE B NPUPOJE, YMETH

TCOMETPHUUICCKUC

HCKYCCTBC, AaAPXUTCKTYPE;

MICII0JIb30BATh OTHONICHUS,  HAXOAUTh
reoMeTpUUYecKre BEIUUUHBI (AJIMHA, Yrod, IUIouaab, 00beM) MpH
pEIIeHNN 3a7a4d U3 JIPYruX Y4eOHBIX MPEIMETOB U U3 pealibHO

PKU3HU
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- WCNOJB30BaTh CpEACTBA HMH(OPMAIMOHHBIX U
KOMMYHHMKAIIUOHHBIX ~ TEXHOJOTMH B  PELICHUM|
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX 171

OpraHU3aIMOHHBIX 3a/1a4 ¢ COOJI0/IeHuEM TpeOOBaHHI

ODPrOHOMHUKH, TCXHUKHU 6630HaCHOCTI/I, TUT'HUCHBI,

pecypcocOepexeHus, MPaBOBbIX U ITHYECKUX HOPM,
HOPM MH(GOPMAITMOHHOM 0€30MaCHOCTH;

BJIaACTb HAaBBbIKaMM pacCllO3HABaHWUA W 3alIUThI

uHpopManuy,  HHOOPMAIMOHHOW  ©e30macHOCTH

VIMYHOCTHU

OK 03 Ilnanuposats u
[peaTM30BbIBATh COOCTBEHHOE
podeccuoHaIbHOE U
ITMYHOCTHOE pa3BUTHE,
[peIPUHIMATEIbCKYIO

eI TeTbHOCTD B
podeccruonanbHOi chepe,
MICTIOJTB30BATh 3HAHUS 110
(bruHAHCOBOW IT'PaMOTHOCTH B
[Pa3IUYHbBIX KU3HEHHBIX
CUTYyalMsax

B ob6nactu AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUA:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
PTUYECKOTO MOBEICHHUS,
- CIOCOOHOCTh OILIGHHMBATh CHUTYAllMI0 W MPUHUMATH
OCO3HAHHBIC PEIICHUSI, OPUECHTUPYSACh HA MOPAIBHO-
HPABCTBCHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJaJa B TIOCTPOCHHUE
yCTOMYHUBOTO OYAyIIEro;
- OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POIUTEISIM U
(unu) APYTUM 4YJI€HaM CEeMbH, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPHUHSTUS LIEHHOCTEH ceMelHOM
PKU3HH B COOTBETCTBUU C TPATUIUSMU HapOJIOB
Poccuu;
OBnajicHHe YHUBEPCATLHBIMH PETYIISITHBHBIMHY|
IMENCTBUSIMU:
a) cCaMOOPTaHHU3aIINS:

CaMOCTOATCIIBHO OCYHICCTBIIATL IMO3HABATCIBHYIO

JCATCIIBHOCTb, BBIABJIATH Hp06J'IeMBI, CTaBUTh Ui

- YMETb OIICPHUPOBATH IIOHATHUAMMU: PalrOHAJIbHBIC,
MppaliOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUT'OHOMETPUYCCKHC YpaBHCHUA 51

HCPAaBCHCTBA, HX CUCTCMBI;

yMETh ONEPUPOBATH TOHITHSAMHU: MHOTOTPAaHHUK, CEUEHUE
MHOTOTpaHHUKa, KyO,
(burypa u moBEpXHOCTh BpaIllCHUs], TUIUHAP, KOHYC, map, chepa,

ceueHUs: (UTYphl BpAIICHMs, TUIOCKOCTh, Kacaromascs cQepsl,

napajuieJienunesl, Mpu3Ma, MUPaMUIA,

[MIMHIpA, KOHYCa, TUIONA/lb TOBEPXHOCTH MUPAMUIBI, TPU3MBI,
wiomank  ceprl, o0beM  KyOa,
MUPaMHJIbI,  TPU3MBI,

KOHyca,  LIWJIMHJpA,
[TPSIMOYTOJIBHOTO
[MINHApA, KOHYCa, 1apa; yMEHHe n300pakaTh MHOTOTPaHHUKU U

napaJiieJIClmIic 1a,

[TOBEPXHOCTH BpAIICHUS, UX CEUYECHHUS OT PYyKH, C IOMOIIBIO
UEPTEKHBIX HMHCTPYMEHTOB M DIJIEKTPOHHBIX CPEICTB; YMETh
[paCIiO3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH
[TPaBUJIbHBIE MHOTOTPAHHUKH;

YMETh ONEPHUPOBATh NOHATHUSAMHU: MPSAMOYTOJIbHAs CHUCTEMA
KOOpPAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAHMHATHI BEKTODA,
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(dbopMyIIMpoBaTh COOCTBEHHBIC 3a/1auu B
00pa30BaTeIbHON  JEATEIBHOCTH M KU3HEHHBIX|
CUTYaLUsX;

- CAMOCTOATEIBHO COCTAaBJIATH IUIAH  PEILEHUs
NpoOJeMbl € y4eTOM  HMEIOUIMXCS  PECypcCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

CIIOCOOCTBOBaTh  (POPMHPOBAHUIO M IPOSBICHUIO
[IMPOKOM HSpyIuMLMU B pa3HbIX O0OJacTsIX 3HAHUI,
[IOCTOSIHHO IIOBBIILIATh CBOM 00pa3oBaTENbHBIN M|
KyJIbTYPHBIH YPOBEHbD;

0) CAMOKOHTPOJIb:

MCIIOIb30BaTh IPUEMBbl peQIeKCUu s OLIEHKU
CUTYyallM, BEIOOpa BEPHOT'O PEILICHUS;

- YMETb OLEHUBaTb PHUCKU U  CBOEBPEMEHHO
[IPUHUMATh PELLIEHUS M0 UX CHUKEHUIO;

B) DMOIIMOHAJIBHBIA ~ WHTEJUIEKT, MPEOoJIararonnui
c(hOpMUPOBAHHOCTD:

BHYTPEHHEN MOTHBAILMH, BKIKOYAIOLIEH CTPEMIICHHE K
TOCTHKEHUI0  LEIM M YCNeXy,  ONTHUMM3M,
MHUIMATUBHOCTb, YMEHHUE [EHCTBOBATb, HCXOIA U3
CBOMX BO3MO>KHOCTE;

- OSMIATHM, BKIIOYAIOLIEH CIIOCOOHOCTh IOHMMATH)
OPMOLIMOHAIBHOE COCTOSIHUE APYTUX, YYUTBIBATH €O
[pU OCYIIECTBIEHUU KOMMYHHKAIIUU, CIOCOOHOCTH K|
COUYBCTBHIO U CONIEPEKMUBAHUIO;

- COI[MAIBbHBIX HABBIKOB, BKIIIOYAIOLIUX CIIOCOOHOCTH
BbICTpAaUBaTh OTHOUIEHHMSI C JAPYTUMH  JIHOAbMH,

BCKTOPOB, IIPOM3BCACHUC BCKTOpa Ha YHCIIO;

[PACCTOAHUC MCIKAY IBYMA TOUYKAMU

CKAJILIpHOC MNPOU3ZBCACHHUC, YIOJl MCKIAY BCKTOpaMHU, CYMM4

HaxXoguThb C

[MOMOIIBI0 M3YYEHHBIX (POPMYJT KOOPAMHATHI CEPEeIMHBI OTpe3Ka,
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3a00TUTBCS, IMPOSABIATH HHTEPEC U pa3pellaTh

KOH(JINKTHI

OK 04 3ddextuBHO
B3aMOJICHCTBOBATh H
paboTaTh B KOJUICKTHBE U
KOMaH e

FOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEJIbHOCTH U
CaMOOITPEIEIIECHUIO;

-OBJIQJICHUE HAaBBIKAMU Y4eOHO-MCCIIEA0BATEILCKOM,
[MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

OBnajieHue YHHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMU
ITCHCTBUSMU:

0) COBMECTHAS ICSITEIIbHOCTD:

- [OHMMaTb M  HUCIOJIb30BaTh  IPEUMYIIECTBA
KOMaHJIHOW M MHIMBUYaJIbHOU paboThI;

- IpPUHUMATh IEJIM COBMECTHOM J€ATEIbHOCTH,
OpraHU30BbIBaTh U KOOPJAMHUPOBATH JACHCTBUS IO €€
TOCTUKCHUIO: COCTAaBIISITh ILU1aH JICHCTBHH,
pactpenensiTh poJIM C y4€TOM MHEHUW YYaCTHHUKOB
00CYyX)IaTh pe3yJbTaThl COBMECTHOM PaOOTHI;

- KOOPJAMHHUPOBATH U BBHITIOJIHATH PadOTy B YCIOBUSX
[pEalbHOTO, BHUPTYalbHOTO W KOMOWHHUPOBAHHOTO
B3aMMO/ICHCTBUS,
- OCYIIECTBIATH

IIO3UTUBHOC CTPATCTUYCCKOC

[MOBEJCHUE B Pa3IUYHBIX CHUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.
OBagecHue YHUBEpCaTbHBIMHU PEryJIsTUBHBIMU
IMENCTBUSIMU:

) IpUHSATHE ce0s U IPYTUX JOJeH:

- MPUHUMAThb MOTHUBBI U APTyYMEHTHI JAPYTUX JIOACH

[IPpU aHAJIU3C PE3YJIbTATOB ACATCIBHOCTU,

- YMETb OIIEpUPOBATh MOHIATUAMU: CIIy4aliHbIN OIBIT U ClIydaiiHOE
COOBITHE, BEPOSITHOCTh CIIy4ailHOro COOBITHS; YMETbh BBIUUCIIATH
BEPOSITHOCTH C  HCIOJB30BAaHWEM TpaUYeCKUX  METOOB;
PUMEHSATh (OPMYJBI CIIOKEHHS M YMHOXEHHS BEpOSTHOCTEH,
KoMOUWHATOpHBIE (akTbl W (HOPMYJBI TpPH pPELMICHHH 33]ad;
OLICHUBATh BEPOSITHOCTH PEAbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4aliHBIMU
[1POSIBJICHUS
0OI1I€CTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJIHO ONEpUPOBATh MOHATUAMU: CTENEHb C LIEJIbIM|

KOpPEHb HATypaJbHOU

BCJIMYMHAMH; YMCHHUC

OOJIBIINX

MPUBOJIUTH  TPUMEPHI

3aKOHa Jyyucel B IPUPOAHBIX H

II0KAa3aTCJIEM, CTCIICHHU, CTCIICHb C

[PAlMOHAJIBHBIM  IMOKAa3aTCJIEM, CTCIICHbL C HeﬁCTBHTeHBHBIM

(BEILIECTBEHHBIM)  IOKa3aTejaeM, Jiorapugm

KOCMHYC M TAHI'CHC ITPOMU3BOJILHOI'O YK CJIA,

Yyucia, CHHYC,

- yMeTh CBOOOJIHO OINEpPUPOBaTh MOHATHUAMHU: IpadUK (QYHKIHH,
oOpaTHast GyHKLUsS, KOMIIO3UIMS (QYyHKIUH, TUHENHHas (yHKIMS,

KBaJgpaTU4Has (QyHKUUS, CTerneHHas (QyHKOUS C  LeIbIM
MokaszaTeieM, TpPUTOHOMETpUYecKne  (QyHKUMH, O0OpaTHBIE
TPUTOHOMETPUYECKHE byHKLUY, noka3zaresbHas 17l

imorapu@muueckas QyHKIMH; YMETh CTPOUTh rpapuku (QyHKIUH,
BBHITIONHATE MpeoOpa3zoBaHus TpaduKoB QyHKIUI;

- yYMEThb MHCINOJNb30BaThb Tpadukd QYHKIMH OIS H3YYeHHs
[IPOLIECCOB M 3aBUCHMOCTEW MpHU pELIEHUH 3a7ad U3 JAPYTux
YUEOHBIX MpPEeIMETOB U U3 peaJbHOM KU3HH;
(hopMyIaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

BBIPAXKATDH

- IpU3HABaTh CBOE MPABO U IMPaBO JAPYTUX JIIOJAEU HA

CBO60I[HO OINICpHUPOBATE TIOHATUAMU: YCTHOCTH (I)YHKL[I/II/I,
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OIINOKH;
- pa3BHUBATh CIIOCOOHOCTh TOHUMATh MHpP C IO3HIIUU
ITPYyToro 4eroBeKa

byHKIUY, byHKIUH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (QYHKLIWHU, HanOoJbllee U

IICPUOANIHOCTD OrpaHU4YCHHOCTDb

HauMEHbIIEe 3HAdYeHUs (YHKIMK HA TPOMEXKYTKE;, YMETh
[IPOBOJUTH UCCIEIOBAaHUE (PYHKIIHH;
- YMEThb WCIIOJIb30BaTh CBOWCTBA W rpaduku GyHKUUN Ui
[pEeLIECHUs YpPaBHEHMI, HEPAaBEHCTB M 3aJad C MapaMeTpaMy;
300paXkaTh Ha KOOPAMHATHOM IIOCKOCTH MHOKECTBA PEHICHHIA
ypaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 05 OcymiecTBasTh
YCTHYIO ¥ TUCbMEHHYO
KOMMYHHKALMIO HA
FOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiu ¢
y4eTOM 0COOeHHOCTEH
COIMAJILHOTO W KYJIbTYPHOTO
KOHTEKCTa

B 00:1aCTH 3CTETHYCCKOTO BOCITHTAHHUS:

- OCTETHMYECKOE OTHOIIEHWE K MHpPY, BKIIOYas
PCTETHKY  ObITa, HAYYHOTO W  TEXHHYECKOTO)
TBOpUYECTBa, CIOpPTa, Tpylda ©  OOIIECTBEHHBIX]
OTHOIIICHU;

CIOCOOHOCTh  BOCIIPUHHMMATH ~ PA3JIUYHBIC BH/IbI
MCKYCCTBA, TPAIUIIMH U TBOPYECTBO CBOETO U JAPYTHX
HapOJIOB,

HCKYCCTBA;

omyuarb SMOIMOHAJIBHOC BO3JICHUCTBHE

- yOEeXIEHHOCTh B 3HAUYMMOCTH [UISl JINYHOCTU U
o0111ecTBa OTEYECTBEHHOTO W MHMPOBOI'O MCKYCCTBA,
PTHUYECKUX KYyJBTYPHBIX TpPAaJULUNA M HAPOIHOIO)
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPQKEHUIO B pa3HbIX BHIAX
MCKYCCTBAa,  CTPEMJICHHUE  NPOSABISATH  KayeCTBa
TBOPYECKOM JINYHOCTH;

OBrnajzieHne YHUBEPCAIBbHBIMU KOMMYHUKAaTUBHBIMU
IMENCTBUSIMH:

a) oOIeHue:

- OCYHICCTBJITb KOMMYHHUKAIUU BO BCEX C(I)ean

- YMEThb OIEPHPOBATH TMOHATHIMH: CpeqHee apu(METHUECKoe,

MCIMaHa, HauOoJIbIICE M HAMMCHbLIICE 3HA4YCHHA, pa3Mmax,

ucrnepcus, OTKJIOHEHHE YHCJIOBOTO Habopa;
YyMEHHE UHTEPIPETUPOBATD uH(pOpMaIHIO,
[pe/CTaBiIeHHY0 B TabmuIax, rpadukax,

OTPAXKAOMIYHO CBOMCTBa PCaJIbHBIX IIPOOCCCOB H HBHCHHﬁ;

CTaHAApPTHOC
HU3BJICKATD,
Ha Juarpammax,

[peACTaBIATh MHGOPMAIMIO C TOMOIIBI0 TAOJMIl U JAUArpamm;

HCCIeAoBaTh CTAaTUCTHYECKHE JAHHbIE, B TOM 4YHCIE C
[IpUMEHEHHEM I'pa)UUECKUX METO/I0B U 3JIEKTPOHHBIX CPE/CTB;

- YMEThb OIIEpUPOBATh IMOHATUSMH: TOYKA, INpsMas, IIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIA YIOJI, CKPELIMBAIOIIMECS IPSIMBIE,
[1apaJuIeIbHOCTh U IEPIEHAUKYIIAPHOCTh IPSIMBIX U IIOCKOCTEH,
[YTOJI MEXIY NPAMBIMH, YIOJI MEXKIY MPSIMOU U IUIOCKOCTBIO, YTOJI
MEXIy IUIOCKOCTSMH, PAcCTOSHME OT TOYKH 10 IUIOCKOCTH,
[PACCTOSTHUE MEXKAY IIPSMBIMH, PACCTOSSHHE MEXKIY IUIOCKOCTSIMY;
- YMETh UCMOJIb30BaTh MPU PEIICHUU 3a7a4 U3y4eHHbIE (aKThl U
TEOpeMbl IJIAHUMETPUN; YMEHHE OLIEHUBATh pa3Mepbl 0OBHEKTOB

OKPYKAOIIEr0 MUpa
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DKI3HH;

- pacrio3HaBaTh HeBepOalibHbIC CpPEACTBa OOIICHUS,
[IOHUMATh 3HAYCHUE COILMATbHBIX 3HAKOB,
pacrio3HaBaTh MPEINOChUIKH KOHMIMKTHBIX CHUTYaIui
U CMATYaTh KOH(IUKTHI;

- pa3BEPHYTO W JIOTUYHO U3J1araTh CBOIO TOUYKY 3pEHUS]

C MCIIOJIb30BAHHUEM A3BIKOBBIX CPCACTB

OK 06 ITposiBnsTh
rpak1aHCKO-
[MaTPUOTUYECKYIO MMO3ULHIO,
IIEMOHCTPUPOBATH
0CO3HAHHOE TTOBEJICHHUE Ha
OCHOBE TPaJUIIMOHHBIX
00IIeYETIOBEYECKUX
IIEHHOCTEH, B TOM YHCIIE C
y4ETOM TapMOHU3AIUN
MEKHAITMOHAILHBIX U
MEKPEITUTUO3HBIX
OTHOILIEHUH, IPUMEHSTH
CTaHIapThI
AQHTUKOPPYILIMOHHOTO
[MOBEICHMS

- OCO3HaHUE o0yyarmumMucs PpOCCHUICKON
rpa;xz{chxoﬁ NICHTUYHOCTHU,

- L[EJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHEH MO3ULIUN

IIMYHOCTY  HAa  OCHOBE  JYXOBHO-HPAaBCTBEHHBIX
lleHHOoCcTel  HaponoB  Poccuiickont ~ denpeparuu,
MICTOPUYECKUX u HallMOHAIbHO-KYJITYPHBIX
Tpaauiuii, (OPMHUPOBAHHE CHCTEMbl 3HAYUMBIX
[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AQHTHUKOPPYILIMOHHOTO MHPOBO33pPEHHS,
[MPaBOCO3HAHUS, DKOJIOTHUECKOH KYJIBTYPBHI,

CIIOCOOHOCTH CTaBHTh oejmm MU CTPOUTH KHU3HCHHBIC
[1JIaHBbI,

B vactu rpa’kxAaHCKOI'0 BOCITUTAHUA:

- OCO3HaHHC CBOHMX KOHCTHTYLUHMOHHBIX TIIpaB U

00s13aHHOCTEH, yBayKEHHE 3aKOHA U TIPABOMOPSIIKA;
- IMPUHATHE TPaAUIUOHHBIX HalTMOHAJIbHBIX,
0011eueTI0BEUYECKUX T'YMaHUCTHYECKHX u

NICMOKPATUYICCKHUX HeHHOCTeﬁ;

- T'OTOBHOCTH IMPOTHUBOCTOATH UaCO0JIOTrun

PKCTpEeMH3Ma, HaIlMOHAJIM3Ma, KkceHodoouu,

JUCKPUMHUHALIMKA 110 COHUAJIBHBIM, PCIIMTUO3HBIM,

- YMETh OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, KOOPJUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEECHUE, YTOJI MEX/1y BEKTOpaMHU, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HAa YUCII0; HAXOAUTH C
[TOMOILBIO N3YUYEHHBIX (POPMYJT KOOPUHATHI CEPEANHBI OTPE3Ka,
[PaCCTOSIHUE MEXY IBYMSI TOUKAMU;

-yMETb BBIOUPATh NOAXOMAIMNA N3yUEHHBIH METO JUIsl pelLeHHsI
3a/1a4M, paclio3HaBaTh MaTeMaTH4eCKHue (PaKkThl U
MaTeMaTHYeCKUE MOJIETHN B PUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHE IPUBOJUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITHI pPOCCUNCKON U MUPOBOU
MaTEeMaTHYECKON HAYKH.

- YMETb ONEpUPOBATH MOHATUSAMU: CIIy4alHBII OIBIT U CIIy4yalHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOro COOBITHS; YMETh BBIYUCIATH)
BEPOSTHOCT €  WCIOJBb30BaHMEM TIpaUUYeCKUX  METOJOB;
[PUMEHSITh (OPMYJIbI CIIOKEHHUS U YMHOXKEHHS BEpOSITHOCTEH,
KOMOMHAaTOpHbIE (aKTbl M (GOpMYJNbl MpPU pPELIEHUU 3a]ad;
OLICHUBATh BEPOSTHOCTU pEANbHBIX COOBITHH; 3HAKOMCTBO CO
CIIydalHBIMM  BEJIMYMHAMM;, YMEHHUE

MIPUBOAUTh  IIPUMEPHI

IIPOABJICHUA  3aKOHa OONBIINX 4YHCENl B MPpUPOAHBIX H

O6IJ_I€CTBCHHBIX SIBJICHUAX
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[PaCOBBIM, HALIMOHAJILHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYHO JCSATEIbHOCTH B
MHTEpecax TPa)XITaHCKOTo OOIIecTBA, y4acTBOBATH B
CaMOYyIIPaBJICHUU B o011eo0pa3oBaTenbHOMH]
OpraHU3al1K U JETCKO-IOHOUIECKUX OpraHu3alusix;

- yYMEHHE B3aUMOJCHCTBOBAaTbH C COLMAIbHBIMU
MHCTUTYTaMU B COOTBETCTBUH C MX (QYHKUUAMH U
Ha3HA4YCHHEM;

- TOTOBHOCTb K TYMaHHUTAapHOM U BOJIOHTEPCKOH
NeATEIbHOCTH;

[MaTPUOTHYECKOTO0 BOCIIUTAHUS:

- c(hOPMUPOBAHHOCTb POCCUICKONW TIpakJaHCKOH
MICHTUYHOCTH, IAaTPUOTU3MA, YBAXKEHUS K CBOEMY)
Hapozy, 4yBCTBa OTBETCTBEHHOCTH nepen PonuHoi,
TOPIOCTH 3a CBOM Kpau, cBOXO PonuHy, CBOW SA3BIK U
KYJIbTYpY, IIPOIJIOE u HAaCTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

- I[ICHHOCTHOE OTHOIIEHHWE K T'OCYJIapCTBEHHBIM|
CUMBOJIaM, HCTOPUYECKOMY U IIPUPOJHOMY HACIIEHIO,
[aMATHUKAM, TpaauLUAM HapoJ0B Poccun,
oCTHKEHUSAM Poccun B Hayke, UCKYCCTBE, CIIOPTE,
TEXHOJIOTUAX U TPYIE;

- ujeliHas yoex/1eHHOCTh, TOTOBHOCTb K CIIYKEHHIO U]
Banure OTeuecTBa, OTBETCTBEHHOCTH 32 €ro CyI50Y;

OCBOCHHBIE oOyJaromuMucs MEXITPEIMETHBIE
MOHSATUSI W YHUBEpCAJbHbE Yy4eOHble JeicTBUS]
(peryisITUBHBIE, ITO3HABATEIIbHBIE,
KOMMYHHKATHBHbIE);
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- CIIOCOOHOCTh MX HCIIOJB30BaHMS B IO3HABATEIILHOMN

1 COHH&HBHOfI IMPAKTHUKE, T'OTOBHOCTbH K

CaMOCTOSITEIbHOMY [JIAHUPOBAHUIO u
OCYIIECTBIICHUIO yueOHOU NeSITeNIbHOCTH,
OpraHu3auu y4eOHOro COTpYJIHUYECTBA
[e1arorndyecKuMi pabOTHUKaMU M CBEPCTHHKAMH, K

y41aCTHUIO IOCTPOCHU U HHﬂHBHHyaﬂBHOﬁ

C

B
00pa30BaTebHON TPACKTOPUH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-HUCCIIE10BATEIbCKOM,
[IPOEKTHOW U COLIMATIbHOM AEATEIIbHOCTH

OK 07 ConeiicTBOBaThH
COXPAHEHUIO OKPY KAIOLIEH
cpenbl,
pecypcocOepexeHuto,
[IPUMEHSTH 3HaHUsI 00
M3MEHEHUHU KIIuMarTa,
[IPUHLIMIIBI OEPEKITMBOTO
[TPOU3BOJICTBA, 3PPEKTUBHO
NICHICTBOBATH B
Upe3BbIUAHBIX CUTYALHIX

- HC IIPUHUMATb I[eflCTBHﬂ, IIPUHOCAIIUEC BpPCA|

OKpYXKaroleu cpene;
- YMETh MIPOTHO3UPOBATH HeOIaronpusTHhIC
PDKOJIOTUYECKHE  TOCHCACTBUS  MPEIIPUHUMAESMBIX

NIEHCTBHM, TPEAOTBPAILATh UX;

- PacIIMpPUTh ONBIT JCATEIBHOCTH HSKOJOTHYECKOH
HaIlPaBJICHHOCTH;

- pa3pabatrbIBaTh IUIaH PELIEHUS MPOOJIEMBI C YUETOM
QHaIM3a UMEIOIINXCS MaTepHualbHBIX 51
HEMaTepUaIbHBIX PECYPCOB;

- OCYLIECTBJIATH LIEJICHAIIPABICHHBIN MTOUCK IIEPEHOCA)
CPEACTB U CIOCOOOB AEUCTBUS B MPOGECCHOHATBHYIO
cpeny;

- YMEThb IIEPEHOCHTHh 3HAaHHS B IO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KUZHEEATEIbHOCTH;

- Ipeajararb HOBBIE IPOEKTHI, OLEHUBATH HUACH C
[MO3ULIMA HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKON

BHAYMMOCTH,

YMCETh OHNCPUPOBATL TIOHATUSAMU: (I)YHKI_II/ISI, HCIIPCPbIBHAA

(GyHKIUS, [POM3BOJHAs,  IEpPBOOOpa3Has,  OMpEesICHHBIH
MHTErpal; yMETb HaxOJUTh IPOU3BOJHBIE AIIEMEHTAPHBIX
(yHKIUH, UCTOJB3Ys CIpPaBOYHbIE MaTepuaibl; HUCCIENIOBaTh B

[pPOCTEHIINX CilydasX (yHKIMM Ha MOHOTOHHOCTb, HAXOAWTh
HauOOJbIINE W HaMMEHbIIME 3HA4YeHUsS (QYyHKLUM;
rpaduxu c
MaTeMaTH4ECKOTr0  aHaIN3a;

CTPOUTH

MHOT'O4YJICHOB HUCITIOJIB30BaAHHNEM arrapara

NIPUMEHATh TPOU3BOJHYIO IIPH

pelleHn  3ajad  Ha  JBW)KCHHME,  pellaTh  MPAKTUKO-
OPUEHTUPOBAHHbIC 337ayd Ha HaWOOJbIIME UM HAUMEHBIINE
3HAUEHUS, HA HAXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATHAMH: JBUKEHHE B INPOCTPAHCTBE,
mogo0HbIe (PUTYPHI B MPOCTPAHCTBE; HCIOIH30BATh OTHOIIECHUE
rioniaied MOBEpXHOCTEH MW 00BEMOB MONOOHBIX GUIYp MpH
[pEIIeHNH 3a]1aY;

- YMCTHb BBIUYUCIIATH T'COMCTPUUYCCKHUEC BCIIMYWHBI (JIJ'H/IHa, yroi,
o116, 00bEM, IIIOIIAb TOBEPXHOCTH ), UCIIOIb3YS U3yUYEHHBIE

(hOpMYyJIBI 1 METOJIBI
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KOPPCKTHUBBI B JACATCIIbHOCTD, OLCHHUBATH

JaBaTb OLCHKY HOBBIM CHUTyalusM, BHOCHUTH

COOTBCTCTBUC PC3YJIbTATOB LCIAM

[1K 1.3. Beinoassrs
rpadguieckue paboThI MO
COCTaBJICHHIO
KapTorpaguueckux
MaTepHUasIoB.

FOTOBHOCTL K Tpydy, OCO3HAHUC NCHHOCTU[YMCTL OIICPHUPOBATH MOHATUAMMA: TOYKA, IIpsAMasd, IJIOCKOCTb,

MacTepcTBa, TPy 0I00He;
TOTOBHOCTbH K aKTUBHOU ACATCIIbHOCTU[IAPAJUICITIBHOCTD U NEPIICHANKYJIIPHOCTD IIPAMBIX U HHOCKOCTCﬁ,

TEXHOJOTHYECKOM M COUHMAIBHOW HANpPaBIEHHOCTH,

CIIOCOOHOCTD HHUIOUHUPOBATD, IJIaHUPOBATb

CAMOCTOSATCIIbHO BBIIIOJIHATD TAKYH0 ACATCIBHOCTD,

[IPOCTPAHCTBO, ABYTPAHHBIN YIoJl, CKPELIUBAIOIIKECS NIPSMBIE,

[YTOJI MEXAY IIPSAMBIMH, YTOJI MEXAY MPSMOM U IUIOCKOCTBIO, YTOJI
UMEXAY IJIOCKOCTSMU, PACCTOSHUE OT TOYKH 10 TUIOCKOCTH,
[PACCTOSTHUE MEXKAY IIPAMBIMU, PACCTOSHUE MEKY IIOCKOCTSAMY,

- MHTCPEC K PaA3JIMYHBIM C(bepaM HpO(beCCHOHaHbHOﬁYMCHHC HCIIOJIB30BATh IIPpU PCILICHUU 3a1a1 U3YYCHHBIC (I)aKTBI nu

CATCIIbHOCTH,

TCOPCMBI INITAHUMCETPUHN,; YMCHUC OLICHUBATH PA3MCPEL 00BEKTOB

OBnasneHue YHUBEPCaIbHBIMU y4€OHBIMUOKPYKAIOIIETO MUPA;

IIO3HABATCIbHBIMU I[ef/'ICTBI/ISIMI/II

a) 0a30BBIC TOTUUECKHE ICUCTBUS:

CaMOCTOSITENIEHO (dhopMynupoBarthb

AKTyaJIu3UpoBaTh MpobjeMy, paccMaTpuBaTh

BCECTOPOHHE;

YCTaHaBJIMBATh CYLICCTB €HHBIN IMpU3HAK

OCHOBAHMS JUIsl CpaBHEHHS, KJacCH(pHUKAIUN
0000IIECHHS;

- YMETb BBIYUCIIATH FEOMETPUUECKHE BEIUUNHBI (JJIMHA, YIoJ,
[1011a/1b, 00BEM, IJIONIAAb IOBEPXHOCTH ), UCTIOIb3Ys U3yUEHHBIE
H|bOPMYJIbI U METO/IBI;

eel- yMETb OIIEpUPOBATH MOHATUAMU: NPSIMOYTOJIbHAS CUCTEMA
KOOpJAWHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,

HWIIHCKAJIIPHOC TPOU3BEACHUC, YTOJI MEKAY BEKTOPAMHA, CyMMa

HBEKTOPOB, IIPONU3BCACHNUC BEKTOPA HA YUCIIO, HAXOJUTH C
TIOMOIIBIO U3YUYCHHBIX (bOpMy.]'I KOOpAWHATBI CEPECANHBI OTPE3Ka,

OIPCACIIATh eiun JACATCIIBHOCTH, 3a1aBaTbPaCCTOAHUC MCKAY ABYMS TOYKaMU.

MapaMCETPhI 1 KPUTECPHUU UX JOCTUIKCHHA,

BBIABJIATE 3aKOHOMCPHOCTH HW TPOTHBOPECUYHA B

[paccMaTpUBAEMbIX SBJICHUSAX;

- BHOCUTb KOPPCKTHUBBI B JACATCIBHOCTH, OLICHUBATH
COOTBCTCTBUC PE3YJIbTATOB LCJIAM, OLICHUBATL PHUCKH
[MOCJIEICTBUI ACATCIIBHOCTH

23




- pa3BUBaTh KPEATHBHOE MBIIUICHUE IPU PEIICHUU
PKU3HEHHBIX TTPOOJIeM

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- BJIAJICTh HaBBIKAMHU YYEOHO-HMCCIIEIOBATEIBCKON U
MPOCKTHON JIEATEIILHOCTH, HAaBBIKAMH Pa3pelICHUs]
po0Jem;

- BBIABISITH NPUYUHHO-CIICJCTBEHHBIE CBS3H U
AKTyJIM3UPOBATh 3a7ady, BBIIBUTATh THIIOTE3y €€
pEIICHHUs, HAXOAWTh APTYMEHTHI JUIS JTIOKA3aTeIbhCTBA
CBOMX  YTBEPXKICHHH, 3aJaBaTh MapamMeTpbl M|
KPUTEPUN PEIICHUS;

- QHAJIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUSs]
3ajjauyd  pe3yJIbTaThl, KPUTHYECKH OICHUBATh HX
TOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

-- YMETh TICPEHOCHTH 3HAHHUS B IO3HABATCIIBHYIO U
MPAKTUIECKYIO0 00JIACTH KU3HEICATCIIEHOCTH;

-  yMETh HMHTETPHUPOBATh 3HAHHWS W3  Pa3HBIX
MpeAMETHBIX 00JIaCTEH;

- BBIJIBUTATh HOBBIC UJICH, MpPEAaraTh OpUTHHAIbHBIC
MOJIXO/IbI U PEIICHUS;

1 CTIOCOOHOCTh MX HCIOJB30BAaHUS B MO3HABATEIHHOM
U COLIMATbHON TTPAKTHKE
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON

JNCHUIIVIMHbI

2.1. O0beM JUCHUILUINHBI U BBl y4eOHOH padoThl

Buj yueOHoi padoThl Oobvem ¢
yacax*

O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTLTHHBI 278

6 m.u. 8 hopme npaxmuuecko no02omosKu 56

1.0cHoBHOE conepraHue 210

BT. 4..

TEOPETUUECKOE 00yUueHue 172

NPaKTUYECKUE 3aHATHS 38

2.IlpodeccuoHATHLHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (CoepRaHne 56

MPUKJIAJTHOI0 MOIYJIfA)

BT. 4..

TEOPETUYECKOE 00yUCHUE

MPAKTUYECKHUE 3aHITUS 56

NHauBuaAyaIbHbBII NPOEKT (0a/nem)™™ HET

KoncyabTanuu 8

IMpomexxkyTouHasi arrecTanus (IK3aMeH) 4
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2.2. TemaTu4yecKkuii JIAH U COJePKAHUE TUCHHUIIMHBI

Conep:xanue yueOHOro Marepuaia (OCHOBHOE H

B ToM uncie B

HaumeHnoBaHue pasaesioB npogdeccnoHAILHO-OPHEHTHPOBAHHOE), J1A00pATOPHBIE U O0bem popme ®opmupyembie
U TeM NpPaKTHYeCKUe 3aHATHUS, IPUKJIAJAHON MOAYJIb (IIpH 4acos NPAKTHYEeCKOH KOMIIeTeHIIHH
HAJTHYHH) NOATOTOBKH
1 2 3 4
OcHOBHOe co/iep:kaHue

Pasnen 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 17

Tema 1.1 Copepxanne yaeOHOT0 MaTepuaa

Lenb u 3amayd | bazoBple  3HaHMA W yMEHHd 110  MareMarWKe B

MaTeMaTUKU IpH | MpoecCUOHANBHON U B TOBCEAHEBHOMN JESITETLHOCTH. 1

OCBOCHHU CTCNUANBHOCTH | KoMOMHUpPOBaHHOE 3aHATHE

Tema 1.2 Copepxanue yueOHOro MaTepuana

Yucna wm  Beruucienus. | JleWcTBUS HAA MOJOKUTEIBHBIMUA U OTPULATEILHBIMHI YHCIIAMH,

Boipaxkenus U | OOBIKHOBEHHBIMH U JICCITHUYHBIMHU JPOOSMH.

npeoOpa3oBaHus JleiicTBus co cTeneHsaMu, (OpMYJIbl COKPAIIEHHOTO YMHOXKEHHUS. 2
KomOunupoBaHHoe 3aHATHE OK-01, OK-02, OK-

Tema 1.3. IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE coJep;kaHue 03. OK-04. OK-05

I'eomeTpus Ha TIOCKOCTH | (COaep:KaHMe MPHUKJIAJTHOTO MOXYJIsI) (’)K- 06 (’)K- 07 '
I1.3. 1 Bunel ninockux GUryp v Ux miomass. HI}I 3
[IpakTUKO-OpHEHTUPOBAHHbIE 33Jaud B Kypce T€OMETpUU Ha 2 2 )
IJI0CKOCTH
[IpakTnueckoe 3anaTue

Tema 1.4 Coneprxanue yueOHOro MaTepuasa

ITponentneie Beruucnenus | I1.3. 2 TIpocTble IPOIEHTHI, pa3HbIE CIIOCOOBI UX BBHIYMCIECHUS.
Cno’xHbI€ MPOLIEHTHI 4
[IpakTHueckoe 3aHsTHE

Tema 1.5 Coneprxanne yu4eOHOTO MaTepuana

VYpasuenus u Hepasenctsa | [1.3. 3 Jluneiinsle, KBagpaTHbIE, IPOOHO-TUHEWHBIE YPaBHEHUS
U HEPABEHCTBA 2
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HpaKTI/I‘-IGCKOC 3aHATUC

Tema 1.6 Copepxanne yaeOHOT0 MaTepuana
Cuctembl ypaBHeHMH U | CroCOOBI pPEIICHHS CHCTEM JIMHEHHBIX ypaBHeHHUH. [loHsTHS:
HEpPaBEHCTB Marpuna 2x2 u 3x3, onpenenutens Marpuubsl. Meton ["aycca. 4
CucreMbl HETMHEWUHBIX ypaBHEHUH. CUCTEMbBI HEPABEHCTB
Komb6unupoBanHoe 3ansrue
Tema 1.7 Copepxanne yaeOHOT0 MaTepuana
BxonHoi KOHTPOJIb Boruncnenus u npeoOpa3oBaHMsl. YpaBHEHUS U HEPABEHCTBA.
['eomeTpus Ha MIIOCKOCTH 2
KonTponbnas pabota
Paznen 2 IIpsiMble B JIOCKOCTH B MPOCTPAHCTBE 16
Tema 2.1. Copepxanne yaeOHOT0 MaTepuaa
OcHoBHbIE noustus | [Ipeamer crepeomerpun. OCHOBHBIE MOHATUSA (TOYKa, HpAMasd,
CTEpEOMETPHH. IJIOCKOCTh, MIPOCTPaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPUHU. 2
Pacnonoxxenne npsambIx u | [lepecekaromiuecs, napaieibHble U CKPEIIMBAIOIIAECS MPSMBIC.
IIJIOCKOCTEN IIpy3Hak ¥ CBOMCTBO CKpEIIMBAIOIUXCS HpsMbIX. OCHOBHBIE
MIPOCTPAHCTBEHHBIE (PUTYPHI.
Komb6unupoBanHoe 3aHsTue
Tema 2.2. Coneprxanue y4eOHOT0 MaTepurana
[TapamnensHOCTh TpsMBIX, | [lapamnenbHble TpsMas ¥ TWUIOCKOCTh. Ompenencaue. [IpusHak. OK-01, OK-03, OK-
npsaMoi M TIockocTH, | CBolicTBa (C JI0KA3aTebCTBOM). llapasienbHble IUIOCKOCTH. 04, OK-07
IJI0CKOCTEH Onpenenenue. Ilpusznak. CBoiicTBa (C J0Ka3aTelbCTBOM). IIK 1.3
Tetpasap u ero snemenTtsl. Ilapannenenunen u ero 3JI€MEHTHI. 4
CpolicTBa  NPOTUBOMNOJOXKHBIX  TIpaHEl M JMaroHajeu
napayenenumnena. [locrpoenne ceuenuit. Pemenue 3anau.
KombOunnpoBanHoe 3aHsTHE
Tema 2.3. Coneprxanne ydeOHOTO MaTepurana
[lepneHauKyIIPHOCTD [lepnengukynsipusle  npsamble.  [lapamnensHble  TpsIMBbIE,

NPSMBIX, IPSIMOH U
IJIOCKOCTH, MJIOCKOCTEN

NIEPIEHIUKYJISIPHBIE K IJIOCKOCTH. ITpuznak
NEPIEHIUKYJSIPHOCTH NMPSIMONW U IUIOCKOCTH. Jloka3aTenbcTBo.
Ilepnennukynsp n HakiIoHHadA. [lepneHIUKyIsSIpHBIE MJIOCKOCTH.
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[Ipu3Hak nepneHauKyJISIPHOCTH IUIOCKOCTEN. [loka3aTenbeTBo.
Paccrosinus B mpocTpaHCcTBe

KoMOuHMpOBaHHOE 3aHATHE

Tema 2.4. Coneprxkanue yu4eOHOT0 MaTepurasia
Teopema 0 Tpex Teopema 0 Tpex mnepneHauKyisipax. Jloka3arenbCTBO. YTOa
TCPICHMKY IApax MEXY NPSMOH U ITIOCKOCTBI0. YTOJI MEXKIY INIOCKOCTAMU 2
KoMOuHMpoOBaHHOE 3aHATHE
Tema 2.5. IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE coJep:KaHue
[TapannensHele, (comeprkaHue NPUKJIATHOTO MOTYJIS)
MEePIEeHIUKYIISIPHBIE, I1.3.4. Axcuomsl crepeomeTpuu. [lepneHIuKyISIpHOCTh MPAMOI
CKpEIIMBAOIINECS IPSIMbIE | U TJIOCKOCTH, napasuieaIbHOCTh IBYX MPSIMBIX, 4
MePIEeHIUKYISIPHBIX IJIOCKOCTH, MEePIEeHIUKYISPHOCTD
IIJIOCKOCTEMN
[IpakTrueckoe 3aHsATHE
Tema 2.6. Copepxanne yaeOHOT0 MaTepuaa
Pemenue 3anay. IIpsmMelie v | PacionoxkeHne TpsMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.
IJIOCKOCTH B | [lepieHIUKYIApPHOCT, W NApaJUIENBHOCTh  OPSIMBIX U 2
IIPOCTPAHCTBE mockocTell. CKpeInBaromuecs npsMble
KonTponbhas padota
Paznen 3. KoopauHaTsl 4 BEKTOPBI 12
Tema 3.1 Coneprxanue ydeOHOT0 MaTepurana
JlekapTOBEI KOOpAMHATHI B | JlekapTOBbI KOOpPAMHATHI B mpocTpaHcTBe. [IpocTeiimne 3agaun OK-02, OK-03, OK-
npocrpaHcTBe. Paccrosuue | B koopauHatax. PaccTosHue  Mexay —JIByMsS — TOYKaMHU, 2 04, OK-07
MEXIYy JBYMsI TOYKaMH. IIK1.3

Koopaunatel  cepenuHbI
oTpe3ka

KOOpAWHATBI CCPEANHBI OTPE3Ka

KomOunupoBanHoe 3aHsaTHE

Tema 3.2

Conepxkanue y4eOHOro MaTepHaia
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BekTops! B IpOCTpaHCTBE.
Yrom Mexay BEKTOpPaMH.

Bextopsl B npoctpaHcTBe. C0XKEHHE U BBIYMTAHME BEKTOPOB. YMHO)KEHHE
BekTOpa Ha uucio. KomiutanapHele BekTopbl. CKalsipHOE IPOU3BEICHUE

CkansipHO€ IpPOU3BEACHUE | BEKTOPOB. Pa3nokeHue BeKTOpa IO TpPEeM HEKOMIUIAHAPHBIM BEKTOPAM. 4
BEKTOPOB KoopaunaTsl BekTopa, CKalsIpHOE INPOU3BEIACHHE BEKTOPOB B KOOpPJIMHATAaX,
YIol MEXIy BEKTOPAMH, Yrojdl MEXAy HNPSMOM M IUIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMU. YPaBHEHHUE IJIOCKOCTH. ['€OMETpUYECKUI CMBICI ONPEACIUTEINS
2x2
KoMOuHMpOBaHHOE 3aHATHE
Tema 3.3 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJep;KkaHue (conep:kaHue
[IpaxTuko- NPHUKJIATHOTO MOAYJISA)
opuenTupoBannbie 3agauu | [13.5.KoopauHatHas mimockocTh. BelumclieHne paccTOSHUN W IUIOMaAeld Ha
Ha KOOPAMHATHOM | TIOCKOCTH. KoTM4ecTBEHHBIC pacyeThl 4
IJIOCKOCTH [IpakTHueckoe 3aHsiTHE
Tewma 3.4 Copepxanne yaeOHOT0 MaTepuaa
Pemenne 3a1a4. | /lekapToBbl KOOpAMHATBI B INPOCTPAHCTBE. BEKTOpbl B IPOCTPaHCTBE.
KoopauHatsl 1 BEKTOpHI CnoxxeHue ¥ BBIYUTAHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHUCIO.
Kommnanapuele BekTopbl. CKalsipHOE NPOU3BEACHHE BEKTOPOB. PasiiokeHne
BEKTOpa II0 TpeM HEKOMIUIAaHAapHbIM BekTopaM. llpocreiimme 3amaun B
koopauHaTtax. KoopauHaTel BEKTOpa, pacCTOSIHME MEXAY TOUYKAMH,
KOOpJAMHATBl CEPEIMHBl OTPE3Ka, CKAIIPHOE IPOU3BEACHHUE BEKTOPOB B 2
KOOpJMHATaX, Yroj MeXAYy BEKTOpaMH, Yroj MEXAYy HpsIMOM M IJIOCKOCTHIO,
YIOJI MEXAY IIIOCKOCTSIMU
KonTponbnas padora
Pasnea 4. OcHoBbl TpuronomMerpuu. Tpuronomerpuyeckue GyHKuuu 32 OK-01,
Tema 4.1 Copep:xanne yueOHOTO MaTepHana OK-02,
Tpuronomerpuueckue Panmnannas wmepa yrna. IIoBOpOT TOYKM BOKpPYr Haydalga KOOpJWHAT. OK-03,
GyHKIMH TpOM3BOJBHOTO | OmpesencHre CHHycCa, KOCHHyCa, TAaHT€HCa W KOTaHTeHCa. 3HAKM CHHYCa, 2 OK-04,
yria, yucna. PaguanHas M | KOcMHyca, TaHTeHCA W KOTAHTCHCAa 110 YETBEPTSAM. 3aBUCHMOCTh MEXKIY OK-05,
rpagycHas Mepa yria CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT'€HCOM OJHOTO M TOT'O e yria OK-06,
KomOunupoBaHHoe 3aHATHE OK-07
Tema 4.2 Cozeprxanue y4eOHOro MaTepuaa IIK1.3
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OcHoBHbIE
TPUTOHOMETPUYECKHUE
TOXECTBA.

@opMyIIbI IPUBEAECHUS

Tpuronomerpuueckue ToxkzaecTBa. CHHYC, KOCHMHYC, TAHI'€HC U KOTaHIE€HC
YIJIOB 0. U - 0. POpMyJIBI IPUBEACHUS

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMBI M Pa3HOCTH [IBYyX
yIJIOB

Cunyc 51 KOCHHYC
NBOMHOTO yria. ®opmyJib
IIOJIOBUHHOTO yIJ1a

Copep:xanue yueOHOro MaTepuana

CymMma 1 pa3HOCTh CMHYCOB. CyMMa U pa3HOCTh KOCHUHYCOB. CHHYC U KOCHHYC
nBoiHOro yria. @opmyibsl NOJIOBUHHOrO yria. llpeoOpa3zoBanusi cymmbl
TPUTOHOMETPUYECKUX (YHKIMIA B MPOW3BEICHHE U IMPOU3BEICHUS B CYMMY.
BripaxkeHne TPUTOHOMETPHUYECKUX (YHKLIMH Yepe3 TaHTeHC IOJIOBUHHOTO
aprymenTa. [IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKCHUN

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.4
OyHKIMM, HUX CBOWCTBA.

Copepxanue yueOHOro MaTepuana

OO6nacTh ompeneneHUs] W MHOXECTBO 3HadeHWid (yHKuuid. YETHOCTS,

Crnioco0sl 3aJJaHus | HeYETHOCTh, MEPUOANIHOCTD (QyHKIMHA. CriocoObI 3ajanus (HyHKIHIA

byHxunit KoMOMHHUPOBAHHOE 3aHATHE

Tema 4.5 Copepxanne yaeOHOT0 MaTepuana

Tpuronomerpuueckue OO6nacTh ompeneneHus W MHOXECTBO 3HAUEHUH TPUTOHOMETPHUYECKHUX

¢byHKIMH, MX CBOMCTBa M
rpaduxu

¢yHkuuid. YETHOCTh, HEYETHOCTb, NEPUOJUUYHOCTh TPUTOHOMETPHUUECKUX
¢byukuuit. CBoiicTBa U rpa@uku QyHKIUN y = cos X, y =sin X, y =tg X, y = ctg
X.

KoM6uHMpoBaHHOE 3aHsTHE.

Tema 4.6 Coneprxanue ydeOHOT0 MaTepuana

ITpeoOpa3oBanue I1.3. 6 Cxarue u pacTskeHue rpa@UKOB TPUTOHOMETPUUECKUX (PYHKIUI.
rpauKoB IIpeoOpa3oBanue rpauKoB TPUTOHOMETPUYECKUX (PYHKLUI
TPUTOHOMETPHUYECKUX [IpakTHyeckoe 3aHsTHE

byHKIII

Tema 4.7 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coep;KaHue (conepxanue
Omnwucanue MPHUKJIATHOTO MOIYJI)

ITPOU3BOJICTBEHHBIX [1.3. 7 MW cnonb3oBaHWe CBOMCTB TPUTOHOMETpUYECKUX (yHKUMHA B

IPOLIECCOB C  MOMOILBIO
rpaduKoB QyHKIHI

npodecCHoHANBHBIX 3aauax

HpaKTI/ILICCKOC 3aHATUC
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Tema 4.8 Coneprxanue yueOHOro MaTepuasa
OO6patHbie Oo6parHnble TpuroHomerpudeckue GyHkuu. X cBoicTBa U rpaduKu
TPUTOHOMETPHUYECKHE
KomOunupoBaHHoe 3aHsTHE
byHKIUN
Tema 4.9 Coneprxkanue ydeOHOT0 MaTepurasia
Tpuronomerpuueckue VYpaBHeHHE cos X = a. YpaBHEHHUE sin X = a. YpaBHeHUe tg X = a, ctg X = a.

YpaBHEHUS U HEPABEHCTBA

PemreHne TpUrOHOMETPUYECKMX YPAaBHEHMH OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPABHEHHUs, CBOJSILIMECS K KBaJPAaTHBIM, pelIacMbIe
Pa3I0KEHUEM Ha MHOXKHUTEIH, OJHOPOIHBIE.

[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOG 3aHATHC.

Tema 4.10 Copepxanue yueOHOro MaTepuana

Cucremsl Cucrembl IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN
TPUTOHOMETPUYECKUX KomOunupoBanHoe 3aHsTHE

YpaBHEHUU

Tema 4.11 Copepxanne yaeOHOT0 MaTepuana

Pemenne 3amad. ocHOBHI | [IpeoOpa3oBanue TPUTOHOMETPUUYECKUX BBIPAKCHU. Pewenue
TPUTOHOMETPHHU. TPUTOHOMETPUUYECKUX YPaBHEHHM M  HEPAaBEHCTB B TOM  4YHUCIE C
Tpuronomerpudeckue MCIOJIb30BaHUEM CBOMCTB (DYHKIIHIA.

byHKIIUN KonTponbnas pabota

Paznen 5. KommiekcHble ynucjia

Tema 5.1
KomMmiuiekcunie yncia

Coneprxanne ydeOHOT0 MaTepurana

ITonsTre KoMIIekcHOro uncia. ConpspkeHHbIE KOMITJIEKCHBIE YMCIIa, MOLYJIb U
apryMeHT KOMIUIEKCHOro uucia. Popma 3amucu  KOMIUIEKCHOTO 4YHcia
(reomeTpuyeckas, TpUrOHOMETpUYecKas, anredpanueckas). Apudmernueckue
JENCTBUS C KOMIIJIEKCHBIMU YHCIIaMU

KomOunupoBanHoe 3aHsaTHE

Tema 5.2
[IpumeHenne
KOMILIEKCHBIX YHCEIl

Conepxkanue yu4eOHOro MaTepuania

I1.3. 8 BrimomHnenue pacyeToB C NMOMOIINBKO KOMINJICKCHBIX YHCEII. HpI/IMepLI
HUCIIOJIBb30BaHNA KOMIIJICKCHBIX YHCCII

HpaKTI/ILICCKOC 3aHATUC
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Pasnea 6. I[IponsBogHas GpyHKIMH, ee IPUMEHEHHE

31

Tema 6.1 Copepxanne yaeOHOTO MaTepuaa
Ilonatne  mpou3BOAHOW. | OmpeseNieHHe YHCIOBOW TIOCIENOBATEIILHOCTH M CIIOCOOBI €e  3aJaHusl.
@opmynel M npaBuia | CBOHCTBa  YHMCIIOBBIX  IMocienoBaTenbHOCcTed.  OmpeneneHue  mpenena
auddepeHrpoBaHUs nocje0BaTenbHOCTU. Bbruncnenue npenenos nocnenosarensHoctel. [penen 2
¢byHkuun Ha OeckoHewyHocTd. [lpenen ¢yHkumm B Touke. Ilpuparienue
aprymenrta. llpupamenue ¢yHKuuu. 3anaud, NPUBOIANIME K TOHATHIO
npou3BogHOM.  OmpezneneHre  NPOU3BOAHOM.  AJITOPUTM  OTHICKAHHS
IIPOU3BOHOMN
KoMOuHMpOBaHHOE 3aHATHE
Tema 6.2 Copep:xanue yueOHOro MaTepuana
[Tpou3sBoaHBIC cymMmsl, | @opmynsl quddepenuuposanus. [Ipasuna quddepenunpoBanus 4
pa3HOCTH  TPOM3BENCHUS, | KoMOMHUPOBAHHOE 3aHSATHE
4acTHOTO
Tema 6.3 Copepxanne yaeOHOTo MaTepuana
[IpousBoaHsbIE Onpenenenve cnoxHoW (yHkuuu. Ilpou3BoaHass TPUTOHOMETPUUECKUX
TPUTOHOMETPUYECKUX ¢byukuii. [IpousBoanas cinoxHON GyHKIIUU
¢Gynkuuii.  Ipoussonnas | KoMOMHHPOBaHHOE 3aHSTHE 4
CIIO’)KHOW (PyHKIIMU
Tema 6.4 Coneprxanue yueOHOro MaTepuasa
Tonsrue O | IlonsTue HempepbIBHOH (yHKnuH. CBOMCTBa HempepsIBHON (yHKIMH. CBS3b
HENPEPBIBHOCTH DYHKIMH. | neskny  HEenpephIBHOCTBIO M AM((EPCHIMPYEMOCTbI0 (DYHKIMH B TOUKE. 2
Meron unTepBaon ANTOpHUTM pelIEHUs] HEPABEHCTB METOJJOM HHTEPBAJIOB
KomOunupoBaHHoe 3aHsATHE
Tema 6.5 Coneprxanue yueOHOro MaTepuasa
I'eomerpuueckuii u | ['eoMeTpuYecKuii CMBICT MPOU3BOJHOW (PYHKIUH — YIJIOBOH KOX(PPHUIHUEHT
buznueckuit CMBICH | KacaTeJbHOM K Tpaduky OGYHKIMM B TOYKE. YpaBHEHUE KacaTelbHOM K 4
MIPOU3BOIHOM rpaduky QyHKIMH. AJTOPUTM COCTABJICEHHS YpaBHEHMsI KacaTelbHOM K

rpaduky pynkunn y=f(x)

KomOunupoBanHoe 3aHsATHE

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK1.3
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Tema 6.6 Coneprxanue yueOHOro MaTepuasa

DU3NYECKUI cmbica | I1.3. 9. @usndeckuii (MeXaHHUECKU) CMBICI POU3BOIHON — MTHOBEHHAs
MPOM3BOIHON B | CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t)

npo¢eCCHOHATBHBIX [IpakTuueckoe 3anaTue

3aayax

Tema 6.7 Coneprxkanue ydeOHOT0 MaTepuasia

MOHOTOHHOCTh (YHKITHH.
Touku 3KCTpEMYyMa

Bospacranue u yObiBaHHE (PYHKIUH, COOTBETCTBHE BO3pACTaHUS U yOBIBaHUS
¢byHKIMK 3HaKy Opou3BOAHOW. [loHSATHE MPOU3BOAHON BBICIIETO IOPSIKA,
COOTBETCTBME 3HAKa BTOPOH NPOU3BOAHOM BBIIYKIOCTH (BOIHYTOCTH)
GbyHKIMK Ha OTpe3Ke. 3a7aui Ha MAKCUMYM U MUHUMYM. [IOHSITHE acCHMIITOTHI,
CTIOCOOBI UX OMpeAeTeHNs. AJTOPUTM UCCIEIOBAHUS (PYHKIIUN U ITOCTPOCHHUS
ee rpaduka ¢ MOMOIIbIO TPOU3BOAHON. J{poOHO-nHeHAs QyHKIHS

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.8
HccnenoBanne GyHKIUN H
MOCTPOCHHE TPAPHUKOB

Conepxkanue y4eOHOro MaTepuaia

Hccnenosanue (bYHKI_[I/II/I Ha MOHOTOHHOCTB U ITIOCTPOCHHUEC I‘pa(bI/IKOB.

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.9 HauGompmee u

Coneprxanue ydeOHOT0 MaTepurana

HaVMEHbIIIEEe 3Hauenus | HaxoxaeHrne HauOOJbIIEro U HAMMEHBIIETo 3HaYeHUH (YHKIIHMA, TOCTPOCHUE
byHKIIUN rpa@UKOB MHOTOWICHOB C UCIHOJIB30BAaHHMEM ammapara MaTeMaTHYeCKOro
aHanu3a
KomOunupoBanHoe 3aHsTHe
Tema 6.10 IMpodeccnoHanbHO-OPUEHTUPOBAHHOE coep;KaHue (conepxanue
Haxoxnenue NPUKJIATHOTO MOTYJIs1)

ONTUMAJIBHOIO PE3yJbTAaTa
C IIOMOILBIO MPOU3BOJHOU
B IIPAKTUYECKUX 3a7a4ax

I1. 3. 10. HaumeHnsbiiee u Haubompliee 3HaUeHUE (PYHKITHH

HpaKTI/I‘-ICCKOC 3aHATHUC

Tema 6.11

Pemrenue 3a1ad.
[IpousBonHas pyHKIMH, €€
MIpUMEHEHNE

Copep:xanne yaeOHOTO MaTepuana

@opmynel U npaBuna auddepenunpoBanud. MccnenoBanue ¢GyHKUMNA C
MTOMOIIIBbIO TTpon3BOAHON. Hanbosnbiiee 1 HanMeHbIee 3HaYeHUs (PYHKITUN

KonTponbhas padora
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Pasznen 7. MHOIOrpaHHHMKHM ¥ TeJ1a BpallleHUs

36

Tema 7.1 Copepxanne yaeOHOT0 MaTepuana

Bepmunbl, pebpa, rpanu | [lonsTue MHOrOrpaHHMKa. Ero ojieMeHTB: BepIIMHBL, peOpa, TpaHH.

MHOTI'OI'paHHHKA JHuaronans. Cedyenue. Bplmykiible 1 HEBBITYKJIbIE MHOTOTPaHHUKHI 1
KomOuHupoBaHHoe 3aHsTHE

Tema 7.2 Copepxanne yaeOHOTO MaTepuana

[Tpusma, ec | [lonsitue mpusmel. Ee ocHOBaHus 1 O0KOBBIE TpaHu. Bricota mpusmel. [Ipsmas

COCTaBJIAIONINE, CEYECHME. | U HAKJIOHHasA npusMa. [IpaBunbHas npuszma. Ee ceuenue 1

[lpsmass w  mpaBuibHas | KoOMOMHUPOBAHHOE 3aHATHE

HIPU3MBI

Tema 7.3 Coneprxanue yueOHOro MaTepuaa

[Tapannenenunen, kyo6. [lapannenenunen, cBOWCTBA MNPSMOYTOJIBHOTO —Mapajuienenunena, Kyo.

Ceuenue ky0a, Ceuenue ky0a, napajenenumneaa 1

napajuiesienune1a KomOunupoBanHoe 3aHsTHE

Tema 7.4 Copepxanne yaeOHOT0 MaTepuana

[Tupamuna, ee | [lupamuna u ee snementol. Cedenue nupamuisl. [IpaBunbHas mnupamuia.

COCTaBJISIOUINE, CEYECHME. | YCcedeHHas MUpaMuia 1

IpaBunbHas ~ MHPaMHIA. | KoMGUHHPOBAHHOE 3aHATHE

VYcedeHHas nupaMua

Tema 7.5 Coneprxanue y4eOHOT0 MaTepurana

bokoBas u noyiHas | [Inomans 60KOBOW M MOJHOW MOBEPXHOCTH MPU3MBI, TUPAMUJIbI

MTOBEPXHOCTh npu3Mbl, | KoMOMHIpOBAaHHOE 3aHATHE 2

MUPaMUIbI

Tema 7.6 Coneprxanue yueOHOro MaTepuaa

Cummerpus B Ky0Oe, | CUMMETpHsI OTHOCHTEIBHO TOYKH, MPAMOH, riockoctu. CuMMeTpust B KyoOe, 1

napajulesenunese, napajuiefienunese, npusme, nupamuie

npu3Me, Nupamue KombOunnpoBanHoe 3aHsTHE

Tema 7.7 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coep;KaHue (conepxanue

[Ipumepsl CcUMMETPUN B | HPUKJIAJIHOTO MOLYJIsI)

npodeccun I1.3 11 CummeTpus B IpUpoze, apXUTEKType, TEXHUKE, B ObITY 6

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK1.3
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HpaKTI/I‘-IGCKOC 3aHATUC

Tema 7.8 Copepxanne yaeOHOT0 MaTepuana

[IpaBunbHbIE I1.3 12 TlonsiTue npaBuiILHOTO MHOTOrpaHHUKa. CBOMCTBA MPaBUIILHBIX
MHOTOTpaHHUKH, UX | MHOTOTPaHHUKOB

CBOICTBa [IpakTuueckoe 3anaTue

Tema 7.9 Copepxanne yaeOHOTO MaTepuana

Hunuanp, ero | Hununaap u ero aneMeHTsl. CeueHne HUWIMHIpA (MapajlyIeIbHOE OCHOBAHUIO U

cocrasistromue. Ceuenue

ocu). Pa3zBepTka nuinmHapa

OujimHApa KOM6HHHp0BaHHoe 3aHATHE
Tema 7.10 IIpodeccnonanbHO-OPUEHTHUPOBAHHOE cojiep:KaHue (comepxanue
Konyc, €ro | NPUKJIAJIHOT0 MOIYJIs1)

cocrasitromne. Cedenue

[1.3 13 Konyc u ero sneMmenTtsl. CeueHue KOHyca (MapauieibHOe OCHOBAHUIO U

KOHyca MIPOXOJslIee Yepe3 BEPIINHY ), KOHHYeCKue ceueHus. PazBepTka KoHyca
[IpakTrueckoe 3aHsATHE

Tema 7.11 Copepxanue yueOHOro MaTepuana

Y cedeHHbIi KOHYC. | YceueHHblil KoHyc. Ero o6pasyromas u Beicota. CeueHre yCeueHHOT0 KOHyca

Ceuenue yCeUeHHOTO | KoMOMHHPOBAHHOE 3aHSATHE

KOHYycCa

Tema 7.12 Coneprxanue y4eOHOT0 MaTepurana

[ap u chepa, ux ceuenus

[Tap u cdepa. Bzaumuoe pacnonoxenue chepsl U miockoctu. CeueHue mapa,
cepsl

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.13

Ilonsatue 06 oO0beMe Telna.
OTtHoleHHE 00BEMOB
MOAOOHBIX TE

Copepxanne yueOHOTO MaTepHana

[Tonsitue 06 oOveMe Tena. O6beM KyOa U MPSMOYTOIBHOTO MapasuiesenuIe/a.
O6beM mnpusmbl U 1uauHApa. OTHOIIEHHWE O0BEMOB MOJOOHBIX —Tell.
['eomeTpruecknii CMBICI ONIPEAEIUTENS 3-TO OPsIIKa

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 7.14
Ob6vemMbl ¥ TUIOIIAAU
ITOBEPXHOCTEN TN

Copepxanne yaeOHOTO MaTepuana

O06wembl mupamu bl U Konyca. O0beMm mapa. [Tnomany noBepxHocTen Ten

KOM6I/IHI/IpOBaHHOe 3aHATHC
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Tema 7.15 Coneprxanue yueOHOro MaTepuasa

KomOunanmu I1.3 14 KoMOuHanuu reoMeTpuyecKux Tei

MHOTOIPDaHHMKOB M TCI | [IpakTHyeckoe 3aHsATHE 4

BpallleHUs

Tema 7.16 Coneprxkanue ydeOHOT0 MaTepurasia

['eomeTpuueckue I1.3 15 Hcnonp3oBaHue KOMOWHAIIMA MHOTOTPAHHUKOB M TEJI BpAICHUS B

KOMOMHALIMM HA IPAKTUKE | MPAKTHKO-OPUEHTHPOBAHHBIX 33a4ax 4
[IpakTuueckoe 3anarue

Tema 7.17 Copepxanne yaeOHOT0 MaTepuana

Pemenue 3a1a4. | OOBEMBI U TUIONIAIM TOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpallleHus 2

Mmuororpanaukn U Tena | KontponsHas pabora

BpallleHUs

Paznen 8. [lepBooOpa3Hasi pyHKIMHU, ee IPUMEHEHHUE 14 OK-01

Tema 8.1 Copepxanne yaeOHOT0 MaTepuaa OK: 0 2’

[TepBooOpas3Hast (QyHKUUH. | 3amaya O BOCCTAHOBJICHHH 3aKOHA JIBM)KCHHS MO W3BECTHOM CKOPOCTH. OK- 03’

[TpaBuiia Haxoxaenus | [lonstue wuHTerpupoBanus. O3HaKOMJIEHHME C TIOHATHEM MHTErpajga M OK-0 4'

epBOOOPa3HBIX nepBoobOpaznoit ans ¢pynkinun y=f(x). Pemenue 3a1a4d Ha cBs3b IepBOOOPa3HON OK- 05'
U ee NPOM3BOJHOM, BBIUMCIEHHE IEpPBOOOPa3HON JuIs AaHHOW (YHKIHU. OK-0 6,
Tabnmuua ¢opmyn s HaxoXIeHHs IepBooOpas3HbIX. M3yueHue mnpasuia 2 OK- 07'
BBIUUCIICHUSI TEPBOOOPA3HOM TIK1.3
KomM0uHMpoBaHHOE 3aHsTHE

Tema 8.2 Coneprxanne ydeOHOT0 MaTepurana

[Tnomans KpUBOJMHEWHOW | 3amaun, MPUBOASIINE K MOHATHIO ONPENECIEHHOIO MHTErpaja — O BBIYMCICHUU

TparnenuH. @®opmyna | UIOMAAX KPUBOJIMHEHHOW Tpameuuu, O TepeMenieHud Touku. [loHsTue

Herotona — Jleli6Huma ONPENEIEHHOI0  MHTErpaa. I'eomerpuueckuii u  (U3MYECKHA  CMBICI
ornpenenenHoro uHrerpana. ®opmyna Hetorona— JleiibHuma 2
KomOunupoBaHHoe 3aHATHE

Tema 8.3 Coneprxanue yueOHOro MaTepuasa

Heonpenenennsiii u | [loHsTHe HeonpeeIeHHOTO HHTETpaja

OIpEJIETICHHBIN UHTErpaiibl | KoMOMHUPOBaHHOE 3aHATHE 2

Tema 8.4

Copepxanne yueOHOTO MaTepHana
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IMousatue 00

I'eomeTpuyeCcKuii CMBICI ONPEAEIICHHOTO UHTETpaia

olpeAeeHHOM uHTerpaie | KoMOuHupOBaHHOE 3aHATHE 2
KaK IIoLaau
KPHUBOJIMHEWHOH Tpanenun
Tema 8.5 IIpodeccnonabHO-OPUEHTUPOBAHHOE coJep;KaHue (conepxkanue
OnpeneneHHblid  MHTETpai | NPUKJIATHOTO MOXYJIs)
B JKM3HU [1.3 16 'eomeTpuueckuii CMbICI OIpeieIeHHOTro nHTerpana. @opmyna 6
Herotona - JleiiOHuma.
Pemenne 3amauy Ha OpUMEHEHHME MHTETpajia JJIsl BBIUMCIEHHUS (U3NYECKUX
BEJIMYMH U TUIOIAICH
[IpakTHueckoe 3aHsiTHE
Tewma 8.6 Copepxanue yueOHOro MaTepuana
Pewenue 3anay. | [leppooOpasnas Qyukumu. IlpaBuna Haxoxzaenuss mnepBooOpasHbix. Ee
[epBooGpasHas (QYHKIMH, | IPUMEHEHHE 2
ee IpUMEHEHUe KonTponbnas padota
Pa3nen 9. Crenenn u kopuu. CrenenHas GyHKIust 16
Tema 9.1 Copepxanue yueOHOro MaTepuana
Crenennas ¢QyHKUus, €€ | [Tousrue KOpHSI N-OM CTENEHH U3 ACHUCTBUTENBHOTO yucia. OyHkuuu y = Vx
CBOHCTBA ux cBoiicTBa u rpaguku. CBoicTBa KOPHS N-Oi CTENEHU 4
KomOunupoBanHoe 3aHsaTHE
Tema 9.2 Conepsxanue yuebGHOro MaTepuana OK-01,
[IpeoOpa3oBanue IIpeoOpa3oBanue UppaLlMOHATBHBIX BhIPAKEHHH OK-02,
BBIPAKCHUN C KOPHAMH N- | KOMOMHHUPOBAHHOE 3aHSATHE 2 OK-03,
OH CTEINEHU OK-04,
Tema 9.3 Coneprkanue yueOGHOro MaTeprana OK-05,
Cpoiicta  crenenn ¢ | [loHaTHe cremeHH C JOOBIM — palMOHAIBHBIM — TMOKa3aTeneM. CTerneHHbIe OK-07
paloOHAIbHBIM (GyHKIIUH, UX CBOMCTBA U TpaduKu
JNENCTBUTEIBHBIM KombOunnpoBanHoe 3aHsTHe 2
MOKa3aTeIsIMI
Tema 9.4 Coneprxanue yueOHOro MaTepuasa
Pemenue PaBHOCMJIBHOCTh MppAaLlMOHAIBHBIX YPAaBHEHUH M HEpaBeHCTB. MeToapl HX
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HUPPALMOHAIIBHBIX

peuieHus. Penenne uppanroHaabHbIX YPaBHEHUN U HEPABEHCTB

YPaBHEHUI U HEPABEHCTB

KoMOuHMpOBaHHOE 3aHATHE

Tema 9.5

Copep:xanue yueOHOro MaTepuana

Crenenu u KopHHU. | Onpezenenne cTeneHHon (yHkuu. Mcnonb3oBaHue ee CBOWCTB IPH PEIICHUH
Crenennas GyHKIUS YpaBHEHUI U HEPABEHCTB 2
KontponsHas pabora
Paznen 10. [loka3aTeabHast pyHKIUSA 14
Tema 10.1 Coneprxkanue yu4eOHOT0 MaTepurasia
[TokazarenpHas ¢QyHkuusd, | CTeneHb ¢ MOPOU3BOJBHBIM JICHCTBUTEIBHBIM TOKa3areneM. OrmpeaeneHue
€€ CBOMCTBa MOKa3aTeIbHON (YHKIMH, € CBOMCTBA U TpauK. 3HAKOMCTBO C MPUMEHEHUEM
II0KA3aTEIbHOU (GYHKIIH. Pewenne [I0Ka3aTeJIbHBIX ypaBHEHUN
(GYHKIMOHATBHO-TPAQUUECKIM METOJIOM 2
KomOunupoBaHHoe 3aHsTHE
Tema 10.2 Copep:xanue yueOHOro MaTepuana OR-0,
Pemienne mnokasarensHbix | [1.3 17 Pemenne noka3atenbHBIX ypaBHEHUH METOIOM YPaBHUBAHHUS OK-02,
YPaBHEHHH U HEPABEHCTB | MMOKa3aTeleii, MeTO0M BBE/ICHUSI HOBOH MEepeMEHHOH, (PyHKIIMOHAIBHO- 8 OK-03,
rpaduyeckuM MeToJoM. Perienre nokasareabHbIX HEPAaBEHCTB gi_gg’
[IpakTnueckoe 3anaTue OK-07,
Tema 10.3 Coneprxanue yueOHOro MaTepuaa
Cucrembl TOKa3aTeNbHBIX | Pemenue cucreM mokasarelbHBIX ypaBHEHHN 2
ypaBHEHUH KomM0uHMpoBaHHOE 3aHsTHE
Tema 10.4 Coneprxanue y4eOHOT0 MaTepurana
Pemenue 3a/1a4. | PemeHne mokasaTenbHBIX YpPaBHEHMM METOAOM ypaBHHMBAaHMs IOKa3aTelled U
[ToxaszarenpHas QyHKIMS | METOIOM BBEICHUS HOBOM MMEpEeMEHHOM. PeleHne mokazaTenbHbIX HEPABCHCTB 2
KonrtponbHas pabora
Paznea 11. Jlorapugmsi. Jlorapupmuyeckast pynkuus 22 OK-01,
Tema 11.1 Copep:xanue yueOHOTo MaTepuana OK-02,
Jlorapudm gucia. | Jlorapupm uncna. JlecaTUUHBIN U HaTypaIbHBIN JIOTapu(pMBbI, YUCIIO € OK-03,
HecsTuanblit 1 | KoMOMHUPOBAHHOE 3aHATHE OK-04,
HaTypaJbHBIN JIorapu(MBl, 2 OK-05,
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YHCIIO € OK-07
Tema 11.2 Coneprxanue yueOHOT0 MaTepuaa IIK1.3
CpoiictBa  sorapu¢mos. | Csoiictsa orapudmos. Onepanus 1orapupMUpOBaHUSL.
Oneparus Komb6unupoBanHoe 3ansrue 4
JorapuMUpOBaHUS
Tema 11.3 Coneprxkanue ydeOHOT0 MaTepurasia
Jlorapudmuueckas Jlorapudgmuueckasi pyHKIUS U €€ CBOHCTBA
¢byHKUMsA, ee CBOWCTBA KomOunupoBanHoe 3aHsTHE 2
Tema 11.4 Copepxanne yaeOHOTO MaTepuana
Pemenue [Tonsarue norapudmuyeckoro ypaBHeHus. Ormnepanusi MOTEHIHpOBaHUA. Tpu
JNOrapu(pMIICCKHX OCHOBHBIX METOJIa pEICHHs Jorapu(PMHUECKUX ypaBHEHUH: (DYHKIIMOHAIBLHO-
YPaBHCHHUI 1 HEPABCHCTB rpaduYecKuii, METO MOTEHIUPOBAHKS, METOJ BBEICHHS HOBOW IE€PEMEHHOM. 6
Jlorapudmuueckue HepaBeHCTBA
Komb6unupoBanHoe 3anstue
Tema 11.5 Copepxanne yaeOHOT0 MaTepuaa
Cucremsl ANropuUTM pelIeHHsl CUCTEMbl ypaBHEHUN. PaBHOCMIIBHOCTB JorapuMuueckux
JorapuPMHUIECKUX ypaBHEHHI U HEPABEHCTB 2
YpaBHEHUU Komb6unnpoBanHoe 3aHsTHE
Tema 11.6 IIpojeccnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xxanue
Jlorapudmsl B mpupoae U | MPUKJIATHOTO MOKYJISA)
TEXHUKE I1.3 18 Ilpumenenue norapudma. Jlorapupmudeckas cnupaib B npupone. Ee 4
MaTeMaTHYECKUE CBOMCTBA
[IpakTnueckoe 3aHsATHE
Tema 11.7 Copepxanne yueOHOTO MaTepHana
Pemenue 3ajgau. | Jlorapupmuyeckas Qynkuums. Pemenume mnpocreiimux —sorapuMuUUEcKUX
Jlorapugmsr. ypaBHEHUU 2
Jlorapugmuueckas KonTponbhas padbota
byHKIHS
Paznen 12. MHuoxkecTBa. JjieMeHTbI Teopuu rpagos 10

Tema 12.1

Copepxanne yueOHOTO MaTepHana
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MHuoxkecTBa

ITonstue MuoxectBa. [TonMHOXkecTBO. Oniepaniii ¢ MHO>KECTBaMU

KoMOuHMpOBaHHOE 3aHATHE 2
Tema 12.2 IIpodeccnoHabHO-OPUEHTHPOBAHHOE coJep;KaHue (conepxkanue
Onepanuu ¢ MHOXECTBAMH | MPUKJIATHOTO MOTYJIs1)
I1.3 19 Onepanuu ¢ MHOKECTBaMH. PellieHre npukiIaaHbIX 3a/1a4
[IpakTuueckoe 3aHsiTHE 2
Tema 12.3 Copepxanne yaeOHOT0 MaTepuana
I'pader I1.3 20 [onsTue rpada. Cesa3HbIii rpad, nepeBo, MUK rpad Ha TUIOCKOCTH
[IpakTnueckas pabora 4
Tema 12.4 Copep:xanue yueOHOro MaTepuana
Pemenue 3ama4. | Onmepauun ¢ MHOXecTBaMU. OmNHCaHUE pPEATbHBIX CHUTYyallMd C TIOMOIIBIO
MmuoxectBa, I'padpl U ux | maoxects. [Ipumenenue rpadoB K peIICHUO 33134
IIPUMEHEHNE KonTponbHas padota 2
Pa3zpnen 13. DineMeHThI KOMOMHATOPHKH, CTATUCTHKYU U TEOPUM BEPOSTHOCTEH 18
Tema 13.1 Copep:xanue yueOHOro MaTepuana
OcHoBHbIE noHATHs | [lepecTaHOBKH, pa3MeIICHHs], COUCTaHUSI.
KOMOMHAaTOPUKHU 2
KomMb6uHMpoBaHHOE 3aHsTHE.
Tema 13.2 Coneprxanne ydeOHOT0 MaTepurana OK-01,
CoGnITHE, BEPOATHOCTE | COBMECTHBIE W HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CyMMBI OK-02,
coObiTus. CHoXEeHUE U | COObITHI. YCIIOBHAs BEPOATHOCTh. 3aBUCHMbIE M HE3aBUCHMBbIC COOBITHSL. 2 OK-03,
YMHOEHHUE BEPOATHOCTEH | TeopeMbl 0 BEpOATHOCTH MPOU3BEIEHHS COOBITHH. OK-04,
KoMmb6unnpoBanHoe 3aHsTHe OK-05,
Tema 13.3 IMpodeccnoHanbHO-OPUEHTUPOBAHHOE coJepkaHue (conepxanue OK-07
BepositHoCTh B | IPUKJIAJTHOTO MO/Y/JIs1) TIK1.3
po¢eCCHOHATIBHBIX I13 21.0THOCHUTENBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOMYHUBOCTH. 4
3ajauax Cratuctudeckoe omnpeaencHue BeposTHOCTU. OIeHKa BEPOSITHOCTH COOBITHS
[IpakTueckoe 3aHsiTHE
Tema 13.4 Coneprxanne yu4eOHOTO MaTepuana
JuckpetHas  ciyd4akHas | Bumgsl cioydaifHbIX BenwuuH. OmpesienieHne TUCKPETHON CIIyYallHOW BETMYMHBI.
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BEJINYMHA, 3aKOH ee | 3aKOH paclpelesIeHus JTUCKPETHOM Cily4aliHOM BenuuMHbl. Ee uucioBble
pacnpezeneHus XapaKTePUCTUKU 2
KoMOuHMpOBaHHOE 3aHATHE
Tema 13.5 Coneprxkanue yuyeOHOT0 MaTepraa
3agaun  maremaTHdeckou | Bapmanmonneiii psin. [lonmron dwactor um rucrorpamma. CraTHCTHYECKHE
CTaTUCTUKH XapaKTePUCTHUKU psAZla HAOII0AaeMbIX JaHHBIX 2
KoMOuHMpOBaHHOE 3aHATHE
Tema 13.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJep;kaHue (copep:xkaHue
CocraBieHue TabmUI ¥ | NPUKJIATHOIO MOIYJIA)
JarpaMM Ha MPaKTHKE 13 22 [lepBuunast 06paboTKa CTATUCTHYECKUX JaHHBIX. [ paduueckoe ux 4
npenacrasieHue. HaxoxaeHne cpeqHuX XapaKTepUCTHK, HAOII0aeMbIX TaHHBIX
[IpakTnueckoe 3aHsATHE
Tewma 13.7 Conepxanne yaeOHOT0 MaTepuana
Pemenne 3aj1a4. | DneMeHTsl KoMOMHAaTOpUKU. CoObITHE, BEpOATHOCTH COOBITHSA. CloKeHHE |
DeMeHTbI YMHOXEHHUE BEpOSTHOCTEH
KOMOMHATOPHKH, KonTponbnas pabota 2
CTaTUCTUKM U  TEOPHUH
BEPOATHOCTEMN
Pa3nen 14. YpaBHeHHsl 1 HepaBeHCTBA 22
Tema 14.1 Coneprxanue y4eOHOT0 MaTepurana
PaBHOCHIIBHOCTB PaBHOCUNBbHOCTH ypaBHeHUH u HepaBeHCTB. Ompenenenus. OCHOBHBIE OK-01
YPaBHEHUH ¥ HEPABEHCTB. | TEOPEMBbl PAaBHOCHJIBHBIX IEPEXOJax B ypaBHEHHUSX M HepaBeHcTBax. OOmme 0 K-OZ,
OO61ye METOIBI PEIIEHNsT | METOJbI PELICHHs YPAaBHEHHI: MEPEeX0j] OT PaBeHCTBAa (DYHKIMI K PaBEHCTBY 2 OK-O3,
apryMEHTOB JUIi MOHOTOHHBIX (DYHKIMH, METOJl pa3ioXeHUs Ha MHOXXHUTEIH, OK-0 4'
METOJ BBEJICHHsI HOBOH MIEpEeMEHHOM, (YHKIIMOHATIBLHO-TpaprUeCcKUuil METO OK- 05'
)
Komb6unnpoBanHoe 3aHsTHe OK-06.
Tema 14.2 Coneprxanne yu4eOHOT0 MaTepurana OK-07
I'paduueckuit MeTox | O6Imue METOAbl pEIIeHUs HEPaBEHCTB: IMepexo]l OT CPaBHEHUs 3HAYCHUH 1IK1.3
pelieHus YPaBHEHMH, | GYHKIMH K CPaBHEHHUIO 3HAYEHWH apryMEHTOB JUIsI MOHOTOHHBIX (DYHKIIHH, 2
HEPABEHCTB METOJl HWHTEpBaNOB, (yHKIMOHAIBHO-Tpaduueckuit meron. ['paduueckuit

MCTOJ PCIICHUA ypaBHCHI/Iﬁ 1 HCPABCHCTB
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KoMOuHMpoBaHHOE 3aHATHE

Tema 14.3
YpaBHEHHUs U HEPABEHCTBA

Conepkanue y4eOHOro MaTepHuaia

Onpenenenne moxayJia. PackpeiTe mMoayiisa mo ompenenenuto. IIpocreitmme

C MOZYJIEM YPaBHEHHMsT UM HEpaBeHCTBA C MonyseM. [IpumeHeHHe paBHOCHIIBHBIX
IIEPEXOI0B B ONIPEAEICHHBIX TUIIAX YPABHEHUI U HEPABEHCTB C MOyJIEM 4
KomOuHupoBaHHoe 3aHsTHE
Tema 14.4 Coneprkanue ydeOHOT0 MaTepurasia
VYpaBHEeHHUS M HEPABEHCTBA | 3HAKOMCTBO C mapameTpoM. llIpocreiimne ypaBHEHHS W HEPaBEHCTBA C
C mapamMeTpaMu napaMeTpoM 4
KomOunupoBanHoe 3aHsTHE
Tema 14.5 IIpodeccnonanbHO-OPUEHTUPOBAHHOE cojiep:KaHue (conepxanue 8 8
CocraBiieHHEe M pEIICHHE | MPUKJIATHOIO MOLYJIs)
npodeccuonanbHeiX 3a1au | 1.3 23 PerieHre TEKCTOBBIX 33124 MPO(ECCHOHATBHOTO COICPIKAHUS
C MOMOLIBIO YPaBHCHHH [pakTHYECKHE 3aHATHSI
Tewma 14.6 Coneprxanue yueOHOro Matepuana
Penrenne 3agad. | [1.3 24 OOmme MeTonbl pelieHusl ypaBHEHHMH. YpaBHEHHMS U HEPABEHCTBA C 2
VYpaBHeHNs ¥ HEPABEHCTBA | MOJYJIEM U C ITapaMeTpaMu
[IpakTrueckoe 3aHsATHE
IIpomexyTounas arrecraums (Jk3amMeH) 4
KoncynbTanumn 8
Bcero: 278 56
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3. VCJIOBUSI PEAJIM3ALIUM IPOTPAMMBbI OBLLIEOBPA30OBATEJIbHOM
TACIATITAHBI

3.1. s peanu3anuu mMporpaMmbl JUCHUIJIMHBI MPEIYyCMOTPEHBI CJelyOIIie ClennaJibHble
MmoMeleHus:

Kabuner «MaremaTtnka», OCHAIEHHBIH B COOTBETCTBUU ¢ 1. 6.1.2.1 oOpa3oBaTenbHOM
nporpamMmsl 1o crienuanbHoctu 21.02.19 3emneycrpoiicTro.

3.2. UndopmannonHoe odecnevyenne peajusauum NporpamMmmbl

Jns peanuzanuy mporpaMMbl OMOIMOTEYHBINH (DOHJ BKIIIOYAET IMEYATHBIC U DJICKTPOHHBIC
oOpa3oBaTenbHble W WHPOPMAIIMOHHBIE PECypChl, PEKOMEHJOBAHHBIC JJIsi HCIOJB30BAHUS B
00pa3oBaTeNIFHOM IPOIIECCE, HE CTApIIE MATH JIET C MOMEHTA U3JIaHHs.

OcHOBHBIE NeYaTHbIC H3JAHUS

1. Maremaruka: yueOnuk/ bammakoB M.I.- 2-e u3n., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccuoHaIbHOE 00pa3oBaHKE)

2. Maremaruka: anrebpa ¥ Hadaja MaTeMaTHYECKOro aHaimsa, reomerpus. 10—11 kiaccel.
Anrebpa W Havasa mareMaTHueckoro aHammza. B 2 u. Yacte 1: Y4eOHHMK s ydammxcs
oOpa3oBaTenbHbIX Opranm3anuii (0a3oBeni ypoBeHb)/Mopakosuu A.I'., CemenoB I1.B.; Yacte 2.
3amauHuK JUIS yJ9anmxcsi 00pa3oBaTeNbHBIX OopraHu3anmii (6a3oBblii ypoBeHs)/ Mopakosuu A.l'. u
npyrue; noa peaakuuen Mopakosuua A.I'. - M: Muemo3suna, 2018.

3J1€KTp0HHbIe H3TAHUA

1. Beepoccuiickue uatepuer-oaummnuansl. - URL: https://online-olympiad.ru / (nata
obpamienust: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

2. Enunas xomrekius mudpoBbIx 00pa3oBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (mara obpamienus: 08.07.2022). - TekcT: 3MEKTPOHHBIH.

3. HNudopmanmonnas cucrema «EanHoe 0kHO JOCTyMa K 00pa3oBaTebHBIM Pecypcamy. -
URL: http://window.edu.ru/ (mara o6pamienus: 02.07.2022). - TekcT: 31EKTPOHHBIH.

4. Hayunas snexkrponnas 6udnuoreka (HObB). - URL: http://www.elibrary.ru (nara
obpamenusi: 12.07.2022). - TekcT: 37eKTPOHHBIH.

5. OTkpbITHIH KOJUTEK. Matematuka. - URL: https://mathematics.ru / (nata obpareHwust:
08.06.2022). - TeKcT: 3IeKTPOHHBIH.

6. [MoBTopuM mMaremaruky. - URL: http://www.mathteachers.narod.ru / (nara
obpamenusi: 12.07.2022). - TekcT: 2eKTPOHHBIH.

1. CripaBOYHUK 110 MaTeMaTUKE JIJIsl IIKOJIHHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara oopamenus: 12.07.2022). - Tekcr:
3JIEKTPOHHBIN.

8. Cpennsis MaTematuueckast iHTepHeT mikona. - URL: http://www.bymath.net/ (mara
obpamenust: 12.07.2022). - TekcT: 3eKTPOHHBIH.

9. denepanbubiii optan «Poccuiickoe odpazoBanuey». - URL: http://www.edu.ru/ (mata
obpamenusi: 02.07.2022). - TekcT: 37eKTPOHHBIH.
denepanbHbIii IeHTp HHGOpMAIMOHHO-00pa3oBaTebHBIX pecypcos. - URL: http://fcior.edu.ru /
(mata obpamenus: 01.07.2022). - TekcT: IMEKTPOHHBIN
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA30OBATEJIBLHOM JUCHUILINHBI
KoHTpos1b ¥ OueHKa pe3ylbTaToB OCBOEHUS 00I1e00pa30BaTeNbHON AUCIUILUIMHBI PACKPBIBAIOTCA

qcpes3 ANCHUIITIMHAPHBIC

pe3yibTaThl,

HaIlTpaBJICHHBIC Ha

¢dbopmupoBaHue

o0mmx wu

npoeCCHOHATTLHBIX KOMIETEHIIUH 10 pa3zieiaM U TeMaM COIep)KaHus y4eOHOro MaTepHara.

Oo6masi/npogeccuoHanbHAS Paznen/Tema Tun oueHoYHbIX
KOMIIeTeHI[HS MeponpHsITHSI
OK 01. Beibupats criocoOb1 P1,Temal.1,1.2,1.311-0/c 1.4,1.5,1.6 | TectupoBanue
peleHus 3a1a4 P 2, Temel 21, 22, 23, 24, 2.5 H'O/C, VY cTHBINA onpoc
npodeccnoHaTbEHOM 2.6 Maremaruueckuii
eSTENBHOCTH P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 MKTAHT
P 4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
MIPUMEHHUTEIHHO T-o/c, 4.8, 4.9, 4.10, 4.11 NunuBuayansHas
K pa3JIM9HBIM KOHTEKCTaM P 5, Temsi 5.1, 5.2 CaMOCTOSTEIIbHAS
P 6, Temr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabota
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 IIpencrasnenue
P7, Temrr 7.1,7.2,7.3,7.4,7.5,7.6, pe3yIbTaTOB

7.7 I-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

IPaKTHYECKUX PadOT
3aiuTa TBOPUYECKUX

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor

P9, Temsr 9.1,9.2,9.3,9.4,9.5 3ammTa

P 10, Tems: 10.1, 10.2, 10.3, 10.4 WH MBIy ATHHBIX

P11, Temsr 11.1,11.2, 11.3 IT-0/c, IPOCKTOR

11.4,11.5,11.6 IT-o/c, 11.7 KOHThoILHAS paBoTa

p p

P12, Temsr 12.1,12.2,12.3,12.4 BLIHOTHeHIe

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

M-olc, 13.6 BKSaMeI\-’IaLII/IOHHLIX

P 14, Temsi 14.1, 142,143, 14.4, 14.5 | 331301

IT-o/c, 14.6
OK 02. Ucnonb30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIC CPE/ICTBA 1.6 YcTHBIH onpoc
MOUCKA, aHaJIu3a U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | Maremarnueckuii
HHTCpHpeTatiin 1252 Temsi 3.1, 3.2, 3.3 [-o/c, 3.4 AHICTaRT
HHOOpMAIKH, B P4, Temn 4.1,4.2, 43, 4.4, 45, 4.6, 4.7 | HAMBHIyaTbHAS
nHGOPMAIIMOHHBIE T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITENTbHAS
TEXHOJIOTUHU 1A PS5, Temnr 5.1,5.2 pa60Ta
BBIIIOJIHCHUS 337134 P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, 6.6, [IpencraBnenue
npogeccuoHaTbHON 6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaTOB
JESATETbHOCTH P7, Temsr 7.1,7.2,7.3,7.4,7.5, 7.6, NPAaKTHYECKUX PabOT

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

3ammnTa TBOPYECKUX
pabort

3ammra
WHIMBUTYaTbHBIX
MIPOEKTOB
KonTponbHas pabota
Brimonnenue
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P12, Temn 12.1,12.2,12.3,12.4 9K3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 3a1aHnui

IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 03. IitanupoBats u P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
peanusoBbiBaTh cooctBennoe | 1.6 YCTHBIN onpoc
npoeCcCHOHATBEHOE U 12) 62’ Tewmwbt 2.1, 2.2, 2.3, 2.4, 2.5 T-o/¢, | Maremarnueckuit
PHTIHOCTHO® PASBITHE, P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 PR
TpEAIPHHAMATCIILCKYIO P 4, Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VHAMBAIya/bHAA
JICSITEIIBHOCTD B I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNTbHAS
npodeccruoHanbHOM cdepe, PS5, Temnr 5.1,5.2 pabora
HCTIOJIb30BaTh 3HAHUS 110 P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(hMHAHCOBOM I'PAaMOTHOCTH B 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaTOB

PAa3JIMYHBIX JKU3HCHHBIX
CUTyalusiax

P7, Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

NPaKTUYECKUX paboT
3aiuTa TBOPUYECKHUX
pabor

3amura

WHIMBUTY ATBHBIX
IPOEKTOB
KonTponbnas padora

P 12, Temsr 12.1, 12.2, 12.3, 12.4 Bemomerne

P 13, Temni 13.1, 13.2, 13.3, 13.4, 13,5 | PFCaVCHALHOMHBIX

IT-o/c, 13.6 3aliaHnu

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5

[T-o/c, 14.6
OK 04. 3ddexTuBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aUMO/IEVICTBOBATH U 1.6 VYcrHblil onpoc
paboTaTh B KOJUIEKTHBE U 12) 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuii
KoManze P 3, Temsr 3.1,3.2, 3.3 Tl-o/c, 3.4 ;“K“‘HT

P4, Tems1 4.1,4.2,4.3, 44,45, 4.6, 4.7 | VHAUBALYATbHAA

IT-o/c, 4.8,4.9,4.10,4.11 CaMOCTOATCIIbHAA

PS5, Temsr 5.1, 5.2 paboTta

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pE3yJIbTaTOB

P7, 6 Tems 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

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

MpaKTU4YECKUX padoT
3aiuTa TBOPUYECKHUX
pabort

3amura
WHIUBUAYTBHBIX
MIPOEKTOB
KonTponbHas pabota
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN
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P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 05. Ocy1ecTBasiTh
YCTHYIO U THCbMEHHYIO
KOMMYHHKAITUIO Ha
TrOCYJJapCTBEHHOM SI3BIKE
Poccuiickoit denepanyu ¢
y4eTOM O0COOCHHOCTEH
COILIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4

P 4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temer 5.1,5.2

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temns1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11

P7 Teme1 7.1,72,73,74,7.5,7.6,

7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2, 12.3, 12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
II-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

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

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6

TectupoBanue
VYcerHblii onpoc
MaremaTruueckuit
JTUKTAHT
NuauBunyanbHas
CaMOCTOSTEIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MIPaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabor

3amura
WHIUBUIYaJIbHbBIX
MIPOEKTOB
KonTponbhas padora
Brimosnnenue
9K3aMEHAIIMOHHBIX
3aaHuN

OK 06. IIposBasaTs
rpaXkITaHCKO-
MaTPUOTHIECKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE MOBEICHHE Ha
OCHOBE TPAIUIIMOHHBIX
00IIeYeIIOBEUSCKIX

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temo1 7.1,7.2,7.3,74,7.5,7.6,

7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

TectupoBanue
YceTHBIT onpoc
Maremarnueckuit
JTUKTaHT
NuauBunyanbHast
CaMOCTOATENIbHAS
pabota

46




IIEHHOCTEH, B TOM YHCIIC C
YYETOM TapMOHU3ALUU
MEXHAIIMOHAILHBIX U

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2,14.3, 14.4, 14.5
IT-o/c, 14.6

IIpencrasnenue
pe3yNbTaToB
MIPaKTUYECKUX padoT

MEXPEITUTHO3HBIX 3amuTa TBOPUYECKHUX
OTHOIICHHIA, IPUMEHSTh pabot
CTaHJapThI 3amura
AHTUKOPPYIIIUOHHOTO VHIUBUIY TbHBIX
TIOBEICHHS IPOCKTOB
KonTponbHas padbora
Brimosnnenue
IK3aMECHAIIMOHHBIX
3a1aHUI
OK 07. ConeiicTBOBaTH P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPY Karolen 1.6 YcerHblii onpoc
CPEJIBI, PECYPCOCOEPEKEHHIO, g 62’ Tewmbt 2.1, 2.2, 2.3, 2.4, 2.5 T-0/¢, | Maremarnueckuit
NPUMCHAT SHAHHS 00 P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 AMICTAMT
M3MCHCHUM KTUMATa, P 4, Tempr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIya/IbHAA
MIPUHIIHAITEI OSPEKITUBOTO -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
MIPOU3BOJICTBA, 3PPEKTUBHO P 5, Tems1 5.1, 5.2 paborta
IIECTBOBATH B P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasienne
Ype3BhIYAITHBIX CUTYAIUSIX 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pe3ynbTaToB

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

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

MPaKTUYECKUX paboT
3anmTa TBOPYECKHUX
pabor

3amura

VHIMBUTy ATbHBIX
MIPOEKTOB
KonTponbnas padora
Brimonnenue
9K3aMCHALMOHHBIX
3aJaHuM

[1K 1.3. Beimonuarts
rpadudeckre paboTsl IO
COCTaBIICHUIO
KapTorpapuueckux
MaTepHAaJIOB.

P1, Tema 1.3 IT-o/c, 1.3.
P2, Temsr 2.1 -2.6 II-o/c, 2.5.

P3, Temsr 3.1 -3.4 Il-o/c, 3.3.

YeTHBII onpoc
NuauBunyansHast
CaMOCTOATENIbHAS
paborta
IIpencrasnenue
pe3yabTaToB
MPAKTUYECKUX paboT

47




		+7 (496) 542-04-26
	2024-03-15T19:44:50+0300
	Сергиев Посад
	Носырева Галина Александровна
	Я утверждаю данный документ




