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PACCMOTPEHO COI'JTACOBAHO
Ha 3acenanuu 11K 3am.upekropa no YMP
O61eo0pa3oBaTeNIbHBIX €CTECTBEHHO-

Hay4YHBIX U TYMAaHUTAPHBIX JUCIUTUINH

[Iporpamma y4eOHOH AMCITUTUTHHBI OO/l.y.04 MaremaTuka  pa3paboTaHa B
COOTBETCTBUM C IIpUKa3oM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit denepaunu ot 17
Mas 2012 roga Ne 413 «O6 yTBepx)aeHUU (GeaepaabHOTO TOCyIapCTBEHHOI0 00pa30BaTeIbHOTO
CTaHaapTa cpemHero oOmero oOpa3oBaHus(C W3MEHEHUSMH H  JIONOJNHEHUSMH) U
3aperucTpupoBaHHbIM MuHuctepcTBoM roctuliuu Poccutickoit denepanuu 7 utons 2012 roma
(Peructpanmonnsiii  Ne  24480),B  cooTrBercTBHM ¢  TpeboBaHusMH  (pereparbHOTO
rOCy/IapCTBEHHOTO0 00pa30BaTENbHOIO CTaHAAPTa CpelHero mpodeccuoHalbHOTO 00pa30BaHUS
no cneuuagabHoctd  35.02.12 CagoBo-napkoBoe M JaHAIIAQTHOE CTPOMTEJIbCTBO,
YTBEPKACHHOTO MpukazoM MunoOpHayku Poccun ot 5 mas 2022 r. N 309 "OG yTBep)aeHHH
(denepaabHOro rocy1apcTBEHHOIO 00pa30BaTEIbHOTO CTAHAPTA CPETHETO MPOPECCHOHATHHOTO
0o0pa3oBaHusl 1O CHCHHAIBHOCTH 35.02.12 CapoBo-napkoBoe u JanamadgTHoe
CTPOMTENbCTBOY», 3aperucTpupoBaHHOM B MuHntocte Poccun 9 uronst 2022 r.(peructpaiimoHHbIMA
N 68818), Ha ocHoBanuu IIpumepHoii paboueil mporpamMmbl 00IIE0Opa30BATEIBHOM
TUCIUIUIMHEL  MaTteMaTuka i1 1podecCHOHANBHBIX  00pa30oBaTEeNbHBIX — OpTaHH3AIHi,
pa3paboTaHHOMI Oroy AI10 «MHCTUTYT pa3BUTUA npodeccrnoHalIbHOTO
o0Opa3oBaHua»(0a30BbIi ypoBeHb, BapuaHT 1) (mpotokon Ne 14 ot 30.11.2022).

Opranu3zanusi-pa3padoTUHK:
['ocynapctBenHoe Or0keTHOE MpodeccnoHanibHOe 00pa3oBaTenbHOe YupekaeHrne MoCcKOBCKOM
obnactu «CeprueBo-Ilocanckuii Koemx»

ABTOp-pa3paboTUnK:
Tkauenko Amnzapeit AnaronbeBuu-npenogaBarens ['BIIOY MO  «Ceprueso-Ilocaackuii
KOJIEIK»
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1. O0mas xapakTepucTUKa padoueil mporpaMmMsbl 00111€00pa3oBaTeJIbHOMN
TUCHMILTHHBI «MaTeMaTuka»

1.1. Mecto JaUCHMIUVIMHBI B  CTPYKType  mnpodeccuoHaJbHOI
o0pa3oBarteabHoi mporpammbl CIIO:

O61meo6pazoBaTenbHas JTUCITUTUTHA «MaremaTuka» SIBIIICTCS
00s3aTeNIbHOW  YacThio  0OIIe00pa3oBaTENbHOIO  IIMKIA  00pa30oBaTeIbHOM
nporpamMmbl B cooTBeTcTBUH ¢ PI'OC cnennanbroctr 35.02.12 CamoBo-miapkoBoe
U JTaHmadTHOE CTPOUTEIHCTBO

1.2. He.]'ll/l ! INIAHUPYEMBIC PE3YJIbTAThI OCBOCHUA NUCIHUIIJIUHBI:

1.2.1. Heapb AuCUMIIHHBI

Conepxanue IPOrpaMMBbl o011eo0pazoBaTenbHON JVCHUTLIHBI
«MareMaTnka» HampaBJI€HO Ha JIOCTHKEHHE pE3yJIbTaTOB €€ W3Yy4YEHUs B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuerom mnpodeccruoHaIbHOM
HarnpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHHA 001Ieo0pa3oBaTeIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

OK 01. BriOupats ciocoOblI perieHus 3agad npophecCuoHaNbHON AeTEIbHOCTH
NPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEACTBA MIOUCKA, aHAIIM3a U UHTEPIPETAUN
uH(popManuu 1 HTHPOPMALIMOHHBIE TEXHOJIOTUH JJI BHIIIOJTHEHUS 33124
npohecCuOHANBHOM NesATENbHOCTH.

OK 03. ITnanupoBath U pean30BbIBaTH COOCTBEHHOE MTPO(PECCHOHATIEHOE U
JUYHOCTHOE Pa3BUTHE, IPEINPUHUMATEIbCKYIO I€ATEIbHOCTh B IPO(ECCUOHATLHON
cdepe, UCIIOIB30BaTh 3HAHUS MO (PMHAHCOBON I'PAaMOTHOCTH B Pa3IMYHbIX
KU3HEHHBIX CUTYALHSIX.

OK 04. D¢ dexTuBHO B3aUMOJICUCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH/IE.
OK 05. OcymecTBisATh YCTHYIO M TUCBMEHHYK0 KOMMYHHUKALIMIO HA
rocyaapcTBeHHOM s3bike Poccuiickoit denepannu ¢ yueToM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. ITposiBnsATh rpaxaaHCKO-MIATPUOTUYECKYIO TTO3UIINIO, JEMOHCTPUPOBATH
OCO3HAaHHOE MOBEICHNE HA OCHOBE TPAJAUIIMOHHBIX O0IIEYEIIOBEUECKUX [IEHHOCTEH,
B TOM YHCJIE€ C YYETOM rapMOHHU3ALUNA MEKHAIMOHAIBHBIX U MEXKPETUTHO3HBIX
OTHOUIEHUH, MPUMEHSTh CTAHIAPThl AHTUKOPPYMIIMOHHOTO TOBEACHUS.

OK 07. ConelicTBOBATh COXPAaHEHUIO OKPYXAIOIIEH CPeibl, pecypcocOepeXeHHtIO,



NPUMEHSTH 3HaHUS 00 U3MEHEHUH KJIMMaTa, IPUHIUITEI OepEKINBOTO
IPOU3BOJCTBA, 3Y(PEKTUBHO NEHCTBOBATH B UYPE3BBIYANHBIX CUTYyAIHIX.

OK 08. Mcnonp30BaTh cpeAcTBa (PU3NUECKON KyJIbTYpPHI IJISl COXpPAHEHUS U
YKpEIUIeHUs 3/J0pOBbs B Ipoliecce NpopecCnOHaIbHOM 1A TEIBHOCTH U

o Iep>KaHusl HEOOXOJMMOT0 YPOBHS (PU3UUECKOI MOATOTOBIEHHOCTH.

OK 09. ITonp3oBaThcs NpohecCUOHATBbHON JOKYMEHTAIMEN Ha TOCY 1apCTBEHHOM U
MHOCTPAaHHOM $SI3bIKaX.



O01mue KOMIeTeHIINHU

IInanupyemsie pe3yjbTaTbl 00y4eHHS

O6mue!

JIMCHMILIHHAPHbIE?

OK 01 Bsi6upats criocoOsl
[peLeHus 3a1a4
podeccnoHaTbEHOMI

e TeIbHOCTH IPUMEHHUTEILHO

K pa3JIMYHbIM KOHTCKCTaM

FOTOBHOCTh K TpYJy, OCO3HAaHHE IIEHHOCTH

MacTepCcTBa, TPYI0II00HE;
AKTHBHOMU

T'OTOBHOCTb K ACATCIIbHOCTH

TEXHOJIOTHYSCKON M COIMAJIbHOU HaIIpaBJICHHOCTH,
CII0COOHOCTD HHUOHUHUPOBATD, IJIAaHUPOBATb H
CAMOCTOATCIIBHO BBIIIOJIHATD TAKYIO JCATCIBbHOCTD,

UHTEpeC pa3IMYHBIM chepam

K
podecCHoOHATEHOM 1A TEIILHOCTH,
OBnanenue YHUBEPCAIbHBIMU Y4eOHBIMH
MM03HABATEIbHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENILHO (dbopMyaMpoBaTh u
aKTyaJIM3MpoBaTh NpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBI MPHU3HAK WIIH
OCHOBAaHUA I CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu
000OIICHHUS;

OonpeacsAiTb 1EIUW  ACATCIBHOCTH, 3a/aBaThb
MMapaMETPhI 1 KPUTCPHUU UX JOCTUIKCHUA,

- BBIABJISATD 3aKOHOMCEPHOCTU W IIPOTHUBOPCYHA B
PACCMATPUBACMBIX ABJICHUAX,

- BHOCUTH KOPPCKTHUBBI B ACATCIbHOCTL, OLICHUBATDH
COOTBCTCTBHUEC  PC3YJIbTATOB

OcisiM, OLCHHBATDH

-BJIaJIETh METOAAMHU JJOKA3aTENbCTB, AITOPUTMAMU PELICHUS
3agad; ymMeHue (hopMynupoBaTh ONpEAEICHUs, aKCHOMBI 1
TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH J10Ka3aTEIbHbIC
[PacCyXIECHHUs B XOJI€ PELICHMsI 3a/1a4;

- YMETb ONIEPUPOBATH MOHATHSIMHU: CTEIIEHb YUCIIA, Jorapupm
UKCJIa; YMEHHE BBINOJIHATH BBIYMCIICHUE 3HAYCHUN U
[peoOpa3oBaHus BBIPAKEHHUH CO CTENEHAMU U Jorapudmamu,
peoOpa3oBaHus APOOHO-PATMOHAIBHBIX BBIPAKEHHIA;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,
ppaliOHANIbHBIE, TOKA3aTeNIbHbIE, CTCIICHHBIE,
iorapu@mMuuecKue, TPUrOHOMETPUUECKUE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATHAMMU: (YHKIMS, HETIPEphIBHAS
(yHKIMS, TPOU3BOIHASL, IEPBOOOPA3HAas, ONpeAeICHHBIH
MHTETpal; yMETh HAXOANUTh IPOU3BOHBIE JIEMEHTAPHBIX
(yHKIIMH, UCTIONB3Ysl CIIPaBOYHBIE MaTepUabl; UCCIEN0BATh B
[IPOCTENIINX CITydasX QYHKIMH HA MOHOTOHHOCTh, HAXOIUTh
HanOOJIbIINE U HAUMEHbIINE 3HaYeHUs PYHKIINA; CTPOUTh
rpad¥Ky MHOTOUWIEHOB C MCIIOJIb30BAaHUEM aIapara
MaTEMaTHYECKOT0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO IIPH
[pELIEHNN 3a]1a4 Ha ABM)KEHUE; pellaTh MPAKTUKO-
OPUEHTHUPOBAHHBIC 3a/1a4M HAa HaUOOJIbIIINE U HAUMEHbIIINE
3HAUEHUS, HA HAXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

1 YKa3bIBaOTCA IMYHOCTHbIE M MeTanpeaMeTHble pe3yabTaTtbl 3 ®rOC COO (B nocneaHel pegakumm ot 12.08.2022) 8 oTrnaronsHol dopme, popmmpyembie
06uieobpasoBaTeibHOM ANCLUNANHON
2 AucumnanHapHble (NpeameTHbIe) pe3ybTaTbl YKa3blBatOTCA B COOTBETCTBMM C MX MOHLIM nepeyHem 8o ®IOC COO (B nocneaHeit peaakumm ot 12.08.2022




[PUCKU TIOCIIEACTBHIA e TSIILHOCTH,

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH
PKU3HEHHBIX TIPOOIIeM

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIAJICTh HaBBIKAMH Y4eOHO-UCCIICIOBATEILCKON U]
[IPOCKTHON JIeATEIBbHOCTH, HABBIKAMH Pa3pelICHHUS]
po0iem;

- BBUIBJSITH IIPUYUHHO-CJICJICTBEHHBIC CBSI3U |
AKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATh THUIIOTE3Y €€
[pEIICHUS, HAXOIUTh

apryMEHTBI JULS]

TOKa3aTelIbCcTBAa CBOMX YTBEPKACHHH, 3a7aBaTh
MapaMeTpbl U KPUTEPUU PEIICHHUS,;

AQHAIM3UPOBATh TONTYYEHHBIE B XOJE pPEIICHHUs
3alayd  Pe3yJbTaThl, KPUTUYECKU OICHUBATh WX

MMPOrHO3UPOBATL HN3MCHCHHC

IOCTOBCPHOCTD, B

HOBBIX YCJIOBUAX;
-- YMCTb IICPCHOCUTHL 3HAHHA B ITO3HABATCIBHYIO U
IMIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

YMETb HUHTCIPUPOBATH 3HAHHUA U3  Pa3HBIX|

[peIMETHBIX 00acTel;

- BBIABHUTI'AaTh HOBBIC nacu, npeajiaraTrb
OPHUT'MHAJIBHBIC MTOAXOAbI U PCUHICHU A,
14 CIIOCOOHOCTH nux HUCIIOJIB30BaHUA B|

[MO3HABATEIbLHOMN U COLMAIbHOM IMPAaKTUKC

- YMETh ONEPUPOBATH MOHATHAMHU: PallMOHATbHAS (QYHKIINS,
okaszaTenbHast QyHKIHS, CTeneHHast (pyHKIus,
nmorapumuydeckas GyHKLIUs, TPUTOHOMETPHUYECKUE (PYHKITUH,
0OpaTHbIE PYHKLNHU; YMEHHE CTPOUTh I'PaQUKH U3yYEHHBIX
(yHKIMH, UCII0JIb30BaTh I'paMKU MPU U3YUEHUU NIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTUX yYeOHbIX
[IpEeIMETOB U 33aJa4 U3 PEeabHOM KU3HU; BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/y BEJTMUYNHAMH;

- YMETh pelIaTh TEKCTOBBIC 331a4H Pa3HBIX TUIIOB (B TOM YHCIIE
Ha MPOLIEHTHI, IOJIM U YaCTH, Ha JIBUKEHUE, paboTy, CTOUMOCTh
TOBAPOB M yCIIyT, HAIOTH, 3aJa4l U3 00JIACTH YIIPABICHHS
ITMYHBIMU M CEMEHHBIMM (PMHAHCAMU); COCTABIISITh BBIPA)KEHUS,
ypaBHEHMsI, HEPAaBEHCTBA U UX CHCTEMBI I10 YCIOBUIO 3aa4H,
icclieIoBaTh M0JIyY€HHOE PEellIeHUE U OLIEHUBATh
[PaBIOMI01I00HOCTh PE3YJIbTATOB;

- YMETh OTIEPHPOBATH TOHATHIMH: CpeHee apu(hMETHIECKOE,
MeraHa, HanboJIbIIee M HauMEHbIIee 3HAUSHHsI, Pa3Max,
UCHepcHs, CTaHIapTHOE OTKJIIOHEHHE YHCIIOBOTO Habopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH HHPOPMALIUIO, TIPE/ICTABICHHYIO B
TabauIax, Ha AMarpamMmax, rpaukax, OTpakarollyo CBOHCTBA
[peaTbHBIX MPOLIECCOB U SBJICHU; IPEACTABIATh HHPOPMALIHIO C
[TOMOILIBIO TaOJIMII U IUarpaMM; UCCIIeI0BaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpadMuecKuX METOI0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATH MOHATHUIMU: CIIyYalHBIN OIBIT U CIIy4aliHOE
COOBITHE, BEPOSITHOCTD CITYYallHOTO COOBITHS; yMEHHUE BBIUNCIIATH
BEPOSITHOCTH C UCTIOIB30BaHUEM T'pPapUIECKUX METOIOB;

[IPUMEHSTH (POPMYJIBI CIIOKEHHSI U YMHOXKEHHS BEPOSITHOCTEH,




KOMOUWHATOpHBIE (DAaKThI U (POPMYJIBI IPU PEIICHUH 3a/1a4;
OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIlydailHBIMHM BEJTMUYMHAMH; YMEHUE TIPUBOIUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJBIINX YMCENT B IPUPOTHBIX U
OOIIECTBEHHBIX SIBICHUSAX;

- YMETh OIIEPUPOBATh MOHATHAMH: TOYKA, PsSMasi, INIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YTOJI, CKPELIIMBAIOIINECS IPSMBIC,
MapajieIbHOCTh U MEePIECHANKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH,
YTOJI MEXIY IPSIMBIMHU, YTOJI MEXy MPSIMOI U TUIOCKOCTBIO, YTOJ
MEXTy TUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH JI0 TUIOCKOCTH,
[paccTOSTHUE MEXAY MPSMBIMHU, PACCTOSTHHE MEXY TUIOCKOCTSIMU;
[YMEHHE UCIIOJIb30BATh IIPH PELICHUH 331a4 U3yYeHHbIE (aKThl U
TEOpPEMBbI TNITAHUMETPHH; YMEHHE OLICHUBATh Pa3Mepbl 00BbEKTOB
OKPYKAIOLIET0 MHUPA;

- YMETb ONEPUPOBATH MOHATHAMU: MHOIOIPAaHHHK, CEUEHUE
MHOTOTpaHHHKA, Ky0, TapayyieNienuIe], pu3Ma, TupamMuia,
(burypa 1 MoBEpXHOCTH BpAIEHHsI, IMIIMHP, KOHYC, map, cdepa,
ceueHust (pUTYpBHI BpallleHNUs, THIOCKOCTb, Kacaromasicsi cepsl,
[MTMHAPA, KOHYCA, IJI0MIAIh TIOBEPXHOCTH MUPAMUIBI, TPH3MBI,
KOHYCa, LIWIMHPA, JI0aas chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapajulesenumneaa, MMpaMu/bl, IPU3MBI,
LMIMHApA, KOHYCA, 11apa; yMeHHe n300pakaTh MHOTOTPAaHHUKHU U
MMOBEPXHOCTHU BPALICHHUS, X CEYEHUS OT PYKH, C TOMOIIIBIO
YEePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIBHBIE MHOTOTPAHHUKH;

- YMETh ONEPUPOBATH TOHSATHIMHU: ABIKEHHE B IPOCTPAHCTBE,
Mo100HBIE (GUTYPHI B TPOCTPAHCTBE; MCIIOJIF30BaTh OTHOIICHHUE




[UI0IIaIel MOBEpXHOCTEH 1 00BEeMOB OJOOHBIX (GUTYD TIPU
pELIEHNH 3a]1a4;

- YMETb BBIYUCIIATH FEOMETPUUECKNUE BEIUUNHBI (JJIMHA, YIoJ,
[10111a/1b, 00BEM, IUIOIIAAb TOBEPXHOCTH ), UCIIOIb3Ys NU3yUYEHHbIE
(opMyJIBI U1 METOJIBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIBHAS CUCTEMA
KOOpJAMHAT, KOOPJUHATHI TOYKHU, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJISIPHOE MPOMU3BECHUE, YTOJI MEX/1y BEKTOpaMU, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTD C
[TOMOLIbIO U3YUYEHHBIX (POPMYJI KOOPAUHATBI CEPEUHBI OTPE3Ka,
[pacCTOSIHUE MEXY IBYMSI TOUKaMU;

- YMETb BBIOUPATh MOAXOAAIINN U3yUYSHHBIH METO | ISl peLLICHUS
3aJauu, paclo3HaBaTh MaTeMaTH4ecKue GakThl U
MaTeMaTHUeCKUe MOJEIH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IIPUMEPHI
MaTeMaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTeMaTHYECKOU HAYKH.

- YMETh OIEpUPOBATh MOHATUSMU: ONpEENIEHUE, aKCUOMa,
TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
[paBHOCHIIbHBIE (POPMYIIMPOBKH; YMEHHE (POPMYIHPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJUTH
[TpPUMEPBI U KOHTPIIPUMEPHI, HCIIOJIB30BATH METO
MaTeMaTHYeCKON MHAYKLNN; TPOBOAUTH JOKA3aTEIIbHbIE
[paccy1eHUsI IPU PELIEHUH 33]1a4, OLICHUBATh JIOTUYECKYIO
[IPaBHIIBHOCTh PacCyKICHHUIA;

- YMETh OIEPUPOBATH MOHATUSMU: MHOKECTBO, ITOJIMHOKECTBO,
oTiepaly HaJl MHOYKECTBAMH; YMEHHUE HCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Jyisi OMUCaHUs pealbHbIX MTPOLIECCOB U




SIBIICHHI ITPU PELICHUH 33/1a4, B TOM YHCIIE U3 APYTUX yUEOHBIX
[IpEIMETOB;

- YMETh OIEpPUPOBATH MOHATHIMHU: Tpad, CBA3HBIN rpad, 1epeBo,
UK, Tpad Ha IUIOCKOCTH; YMEHUE 33]1aBaTh U OMUCHIBAThH Ipadbl
[Pa3IMYHBIMHU CIIOCOOAMU; UCITOIB30BATh I'padbl MIPH PEIICHUN
3ajaq;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: COYETAHHE,
[epecTaHOBKA, YUCJIO COYETAHUM, YUCIIO NTEPECTAaHOBOK; OMHOM
HproTOHA; yMEHNE NPUMEHATh KOMOMHATOPHBIE (PaKThl U
[pAcCy>KJICHUsI IJIs1 PEIICHUs 3a/1aY;

-yMETh ONEPUPOBATH MOHITHSAMU: HATyPATbHOE YHCIIO, IIEJI0e
YICIIO, OCTATOK [0 MOIYJIIO, palliOHAILHOE YHUCIIO,
MppallMOHAIEHOE YHCIIO, MHO)KECTBA HATYPAJIbHBIX, IENbIX,
[PaIlMOHAIbHBIX, IEHCTBUTENBHBIX YHCET; YMEHUE UCTIOIb30BaTh
MPU3HAKU JETUMOCTH, HAUMEHBIIUN OO eNUTeNb 1
HavMEHbIIIee 0011Iee KpaTHOe, AIrOpUTM EBKITHIA TpU peIIeHUN
3a1a4; 3HAKOMCTBO C pa3JIMYHbIMU MO3UITUMOHHBIMHU CUCTEMAaMU
CUVICIICHUS,;

- YMCTb CBO6OI[HO OINCpHUPOBATH NOHATUAMM: CTCIICHD C L CJIBIM
[OKa3aTeleM, KOPEHb HaTypaJIbHOW CTENEHHU, CTENEHD C
[palliOHATBHBIM I1OKA3aTEIEM, CTETIEHb C IEUCTBUTEIbHBIM
(BelecTBEHHBIM) TTOKa3aTeneM, Jorapudm gucia, CHHYC,
KOCUHYC U TAaHT€HC MPOU3BOJIBLHOIO YUCIIA;

- YMETb ONIEPUPOBATH MOHATUSIMU: TOKJECTBO, TOXKIECTBEHHOE
npeoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMa YPAaBHEHHI
1 HEPAaBEHCTB, PABHOCUJIBHOCTh YPABHEHH, HEPABEHCTB U
CUCTCM, pallTHOHAJIBHBIC, NppallOHAJIBHBIC, ITIOKA3aTCIILHBIC,

CTCIICHHBIC, J'IOl"apI/I(bMI/I'-IeCKI/Ie, TPUTOHOMECTPUYCCKUEC
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YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMbI; YMEHHUE peliaTh YpaBHEHUS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIBIO Pa3IMYHBIX TPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TAPaMETPOM;
[IPUMEHSTHh YPaBHEHUSI, HEPABEHCTBA, UX CUCTEMBI Ul PEIlICHUs
MaTeMaTHUeCKHX 3ajay U 3ajlad U3 pa3IMyHbIX o0sacTell HAyKH U
[p€aIbHOM JKU3HU;

-yMeTh CBOOOIHO OIEPUPOBATh MOHATUSAMU: TpaduK QyHKINH,
oOpaTHast pyHKIUS, KOMIO3HLUS PYHKINH, THHEHHAs QyHKIHS,
KBaJpaTU4Hasl GYHKIUS, CTENCHHAs QYHKIHS C IeITBIM
[oKa3aTesieM, TPUTOHOMETpUYecKrue (PyHKINUU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
morapudmuyueckas pyHKIUN; yMEHHE CTPOUTH TpapuKu
(yHKIUH, BBIIOIHATH TpeoOpazoBaHus rpaduKoB GyHKIUI;
[YMEHHE UCTIONIb30BaTh rpaduku GyHKIUH 715 U3ydeHUs
[IPOIIECCOB M 3aBUCUMOCTEH MPH PEeILICHUH 3aj1ayu U3 IPYTUX
[YI€OHBIX IPEMETOB U U3 PEATbHON KU3HU; BHIPAXKATD
(hopMyIaMu 3aBUCUMOCTH MEXK]Ty BETHUYNHAMU;

YMEHHE CBOOOIHO ONIEPUPOBATH MOHATHAMU: Y€THOCTH (PYHKITUH,
MEPUOTNIHOCTD (DYHKIIMH, OTPAaHHYEHHOCTD (DYHKITHH,
MOHOTOHHOCTb (DYHKIIUH, SKCTpeMyM (YHKIIMH, HAnOoJIbIlIee U
HaMeHblIIee 3Ha4eHUsl QYHKLIUU Ha IPOMEKYTKE; yMEHUE
[IPOBOJIUTH UCCIIE0BaHUE (DYHKIINHY;

YMEHHUE MCIIOJIb30BaTh CBOMCTBA U rpaduku GYHKIMN AT
peleHNsl ypaBHEHH, HEpaBEHCTB U 33/1a4 C TapaMeTpamu;
300pakaTh HA KOOPAUHATHOM TNIOCKOCTH MHOKECTBA PEIICHUN
YpaBHEHH, HEPABEHCTB U X CHCTEM;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSTHIMH:
MOCIIeI0BATEIBHOCTD, apu(hMETHUECKAs IIPOTPECCHS,
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reoMeTpHUUYeCcKasi Mporpeccusi, 0eCKOHEYHO YObIBAIOIIIAS
reoMeTpHUUeCcKasl IpOrpeccus; yMEHHUE 3a]1aBaTh
[10CJIEI0BATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
bopmyu;

- YMETh OIEPUPOBATH MOHATUSMU: HEMPEPHIBHOCTH (PYHKIIHUH,
ACHUMITOTHI rpaduka QyHKIMH, IEpBasi U BTOpasi MPOU3BOIHAS
(yHKIIUU, TEOMETPUUECKHUI U (PU3HUECKUN CMBICT POU3BOIHOM,
[epBo0Opa3Hasi, ONpeAesIEHHbIM HHTErpal; yMEHHUE HaXOIUTh
ACHMIITOTHI rpaduka QYHKIMH;, YMEHUE BBIYUCIISATH TPOU3BOTHBIC
CYMMBI, IPOU3BECHISI, YAaCTHOTO U KOMIIO3HUIINH (DYHKIIUH,
HAaXOUTh YPaBHEHHE KacaTeIbHOU K rpaduky GpyHKINN;
[YMEHHE MCIIOIb30BaTh MPOU3BOIHYIO JISl UCCIIEAOBAHUS
(byHKIUH, 7151 HAXOKICHHSI HAUTYUIIero pelieHus B
[IPUKJIAHBIX, B TOM YHCIIE COIUATBHO-DKOHOMUYECKUX U
(bu3MUecKuX 3a7a4dax, 1 OMpeeNIeHUs] CKOPOCTH U YCKOPEHUS;
HaXOIUTh IUTONIAIA U 00BEMBI GUTYP C TTIOMOIIBI0 UHTETPAJIA;
[MPUBOIUTH TPUMEPHI MATEMATUYECKOTO MOJICIIMPOBAHUS C
[OMOLIBI0 AU PepeHIInaTbHbIX YpaBHEHUIH;

- YMETh OIEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHCJIO,
COTIPSIKEHHBIE KOMILIEKCHBIE YHCIIa, MOJIYJIb U apTyMEHT
KOMITJIEKCHOTO yucia, (opMa 3alicu KOMIUIEKCHBIX YHCell
(reomeTpuieckas, TPUTOHOMETpHYECKas U anredpandeckas);
YMETh MPOU3BOINUTH apu(PMETUIECKUE IEHCTBUS C
KOMIUJICKCHBIMU YHCIIAMU; IPUBOUTH MPUMEPHI HCTIOTH30BAHHS
KOMIUJIEKCHBIX YHCET,;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CpEHEE
apudMeTHIeCKOoe, MeInaHa, HanOoIbIlIee 1 HANMEHbIIIEE
3HAUEHUS, pa3Max, TUCIEPCUs, CTAaHIaPTHOE OTKJIOHEHHE IS
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OTIMCaHMSI YMCIIOBBIX JAHHBIX; YMEHHE UCCIIEIOBATh
CTaTUCTHUYECKUE JaHHbIE, B TOM YUCIIE C IPUMEHEHUEM
rpadM4ecKuX METOJIOB U SJIEKTPOHHBIX CPEACTB; rpaduuecKu
icClieIoBaTh COBMECTHBIE HAOIOIEHUS C IIOMOIIBIO JUarpaMmm
[pacCeBaHMS U JJUHEUHOW pEerpeccuu;

- YMETh HAXOJIUTh BEPOATHOCTH COOBITHI C CIOJIB30BaHUEM
rpadUuecKuX METO/I0B; IPUMEHSTD [Tl pEIIeHUs 3aa4 (popMyIIbl
CJIOKEHMSI U YMHOXKEHUS BEpPOSITHOCTEHN, POPMYJITy ITOITHON
BeposITHOCTH, (hopmyry bepHysum, komOuHAaTOpHBIE (DAKTHI U
(hOpMyJIBI; OLIEHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; YMEHHE
OTIepUPOBATH MOHATHIMHU: CIlydaiiHasi BEIMUMHA, PacIpeesieHIe
BEPOSATHOCTEH, MaTEMaTHUECKOE OXKUAAHUE, TUCTIEPCHS U
CTaH/IapTHOE OTKJIIOHEHHE CITy4YailHOW BEIHUYUHBI, (QYHKIUN
[pacrpesieNieHus U TUIOTHOCTH paBHOMEPHOTO, MOKA3aTebHOTO U
HOPMAaJILHOTO PacIpe/ieNIeH I ; yMEHUE HCII0Ib30BaTh CBOWCTBA
M3YYEeHHBIX paclpe/leIeHUui ISl peleH sl 3a/1a9; 3HAKOMCTBO C
MMOHATHSIMU: 3aKOH OOJIBIINX YMCEIl, METOJIBI BEIOOPOUHBIX
MICCIIeIOBAaHHIT;, YMEHUE TIPUBOIUTH IPHUMEPHI TIPOSIBIICHHSI 3aKOHA
OOJIBIIINX YHCEN B IPUPOIHBIX M OOIECTBEHHBIX SIBIICHHSIX;

- YMETb CBOOOTHO ONEPUPOBATH MOHATHAMM: TOUKA, MpsMas,
[IOCKOCTB, IPOCTPAHCTBO, OTPE3OK, JIyU, MJIOCKUHN YTo,
NIBYTpaHHBIN YTOJI, TpeXTpaHHBIN Yo, IepeceKaroIuecs,
MapasiesbHbIe U CKPEIIMBAOLINECs IPSIMbIe, TapaieIbHOCTh U
[EepIeHAUKYIISIPHOCTh MPSMBIX U TIOCKOCTEH, YToa MexXy
MPSIMBIMH, YTOJI MEX/TY MPSIMOH ¥ IJIOCKOCTBIO, YTOJ MEXKITY
TUIOCKOCTSIMHU; YMEHHE UCTIOI30BATh MPU PEIICHUH 3a/1a4
M3ydeHHBIE (PaKThl M TEOPEMBI ITIAHUMETPUH; YMEHHE OIICHUBATh
pa3Mepbl 00BEKTOB B OKPYIKAIOIIEM MHUpE; YMEHHE OTIEpPHPOBAThH
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[MOHATUSMHU: MHOTOTPaHHUK, CEYeHHE MHOTOI'PaHHUKA,
[paBUIBHBII MHOTOTPAHHUK, IPU3Ma, MTUpaMuia, GUrypa u
[MOBEPXHOCTh BpALCHUs, IUIMHIIP, KOHYC, IIap, chepa, pa3zBepTka
[TOBEPXHOCTHU, CEYECHUsI KOHYCa U LMJINHPA, NapaJljebHble OCH
JIM OCHOBAHMIO, CEUEHME 11apa, INIOCKOCTh, Kacarolasics cepsl,
LWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUEeHHE MHOIOI'PaHHHKA,
11300pakaTh MHOTOTPAHHUKH, (PUTYpBI ¥ TIOBEPXHOCTH BpAILLCHHUS,
X CEUYEHUS], B TOM YHCIIE C TIOMOIIBIO 3JICKTPOHHBIX CPEJ/ICTB;
YMEHHE TIPUMEHSTh CBOMCTBA T€OMETPUUYECKHX PUTYP,
CaMOCTOSITENTLHO (DOPMYITHPOBATH OTIPEIEICHUS H3y4aeMbIX
(buryp, BBIIBUTaTh TUTIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpruecKux (puryp, 000CHOBBIBATh MJIM OIPOBEPIaTh UX;
YMEHHE MPOBOJUTH KiIaccu(UKALUIO GUTyp MO Pa3IUuHbIM
[IpU3HAKAM, BBIIOJHATH HEOOXOAUMBIE JONOJHUTEIbHbIE
[TOCTPOCHMS;

- yMeTh CBOOOJIHO ONIEPUPOBATH MOHATHIMU: TUIOMAAb (QUTYPEI,
00BbeM (DUTYpBI, BETMYNHA yTIIa, PACCTOSHUE OT TOYKH JI0
[IOCKOCTH, PACCTOSTHHE MEXKAY MPSMBIMHU, PACCTOSHHE MEXTY
[IOCKOCTSIMU, IO c(hephl, IO Ib TOBEPXHOCTH
UpaMUbl, IPU3MBI, KOHYCa, LWIMHpPA, 00beM KyOa,
MPSIMOYTOJIBHOTO Mapajulesenumneaa, MMpaMu/bl, IPU3MBI,
[WINHAPA, KOHYCA, [1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYD;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: JIBHKEHHE,
MapajuieIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B
[IPOCTpaHCTBE, TOBOPOT, IpeoOpazoBaHue Mo00us, 1o J00HbIE
(burypsl; yMeHHE paclo3HaBaTh paBHbIE U OJ00HBIE (GUTYPHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, aPXUTEKTYPE; YMEHUE

14



MCII0JIH30BaTh FT€OMETPUUYECKUE OTHOIICHUS, HAXOAUTh
FCOMETPUUYECKHUE BEIIMUMHBI (IJTMHA, YTOJI, TJI0IIAh, 00BEM) IpH
[PEIICHUH 33]1a4 U3 IPYTHX YUYEOHBIX MPEAMETOB U U3 peaabHOU
PKU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: IPIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPIAUHATHI TOUKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOU3BEACHIE BEKTOPA Ha YHCIIO,
[pa3IoKEHUE BEKTOpa 10 0a3UCy, CKATISIPHOE TPOU3BEICHHIE,
BEKTOPHOE ITPOU3BEICHUE, YTOJI MKy BEKTOPAMH; YMEHHUE
MICII0JIh30BaTh BEKTOPHBINA U KOOPJIMHATHBIN METOT JIJISl PEIICHUS
FCOMETPUUYECKUX 3aJ1a4 U 3a7a4 JIPYTUX YUYeOHBIX MTPEIMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpula 2Xx2 u 3x3, onpeaeanuTeb
MaTpPHUIIbI, TEOMETPUYECKHI CMBICI OTPEAETUTENS,

- YMETh MOJICJIUPOBATH PealibHbIE CUTYAIMH Ha SI3bIKE
MaTEeMaTUKH; COCTAaBJISATh BBIPAKEHUSI, ypPaBHEHUSI, HEPABEHCTBA U
X CUCTEMBI 110 YCIOBHUIO 3a]a4M, UCCIEA0BATh TOCTPOCHHBIE
MOJIEJIH C UCTIOIH30BaHUEM alllapara ainreopsl,
MHTEPIIPETUPOBATH MMOJTYUYEHHBIN Pe3yJIbTaT; CTPOUTH
MaTeMaTUYeCKUE MOJIETH C TTIOMOIIBI0 T€OMETPUUECKUX MTOHSITHIMA
1 BEIMYUH, PEIIATh CBSI3aHHBIE C HUMH MPAKTUYECKUE 3a/1a4U;
COCTABJISITh BEPOATHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH
[MOJTyYEHHBIN pe3yJIbTaT; PeliaTh MPUKIIaIHbIE 3a0a4n
CpelICcTBaMU MaTEMATUYECKOI0 aHAJIN3a, B TOM YKCIIEe COI[UAIbHO-
PKOHOMHYECKOTO M (PH3UIECKOT0 XapaKTepa,;

- YMEHHE BBIOMPATh TIOIXOISIINN METO/ JIsl PEIICHUS 3a1a4H;
MOHMMAaHNUE 3HAYMMOCTH MaTEMaTUKH B U3YUYE€HUH TPUPOTHBIX U
0OIIIECTBEHHBIX TIPOIIECCOB U SIBJICHUI; YMEHHE Paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKH B UCKYCCTBE, YMEHHE
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[IPUBOJUTH IIPUMEPHI MATEMATUYECKUX OTKPBITHUHA POCCUMCKON U
MHUPOBOM MaTEMaTU4YECKON HAyKU

OK 02 Hcnonp30BaTh
COBPEMEHHBIE CPEJICTBA
[TOMCKa, aHAJIN3a U
MHTEpIpeTay HHHOPMAIIUH,
1 TH(pOpMaIMOHHBIE
TEXHOJIOTHH JJIS BLIIIOTHEHUS
3aad mpodeccroHaIbHON
eITEIbHOCTH

B oGnactu OCHHOCTHU HAYYHOI'O ITO3HAHHA:

-c(hopMUpPOBAaHHOCTD MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAayKd U OOIIECTBEHHOH NpPaKTUKH,
OCHOBaHHOTO Ha Jaore KYJbTYD,

CIIOCOOCTBYIOIIETO OCO3HAaHHMIO CBOErO MeCTa B
MOJHUKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHHE SI3BIKOBOM W YHTATEIBCKOW
KyJIBTYPbl KaK CpEICTBA B3aUMOJACHCTBUS MEXKIY
ITFOABMHU ¥ TIO3HAHHSI MUDA;

- OCO3HAaHME IIEHHOCTH HAY4YHOW JesTEeIbHOCTH,
FOTOBHOCTb ~ OCYIIECTBIIATh  HPOCKTHYIO  H
MCCIIEIOBATENBCKYIO JIEATEIbHOCTh WHINBUIYATBHO
1 B rpyImie.

Osnanenue YHHUBEpCATbHBIMU
[03HABATEIbHBIMU JEHCTBUSAMMU:

B) paboTa ¢ nHpOpMaLueil:

- BJIAACTb HABBIKAaMHW TIOJYUCHUA I/IH(1)0pMaI_II/II/I nus3

y4eOHBIMU

MCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOSATECIIBHO
OCYIIECTBIISATh TMOUCK, aHATN3, CHCTEMATH3aIUI0 H
MHTEpIpeTaluio HHGOPMallK pa3IuYHbIX BUIOB U
(dhopm mpecTaBIeHNS,

- CcO3/laBaTh TEKCThl B pa3NUYHBIX (opmaTax ¢
y4eTOM Ha3HA4YeHHUs WHPOpMAIMK U  IIeJIeBOMH

ayJUTOpUH, BbIOWpas  ONTUMalbHYIO  (opMy

MPCACTABJICHUA U BU3YyaJIM3alluH,

- yMETb OIEpUPOBATh TMOHATUSAMU: palUOHAIbHAS (QYHKIIHS,

byHKIWHS, byHKIWHS,
nmorapupmMuyueckass (QyHKUIUS, TPUTOHOMETPHUYECKUE (DYyHKIUH,

[OKa3aTelbHas CTETIeHHas
oOpaTHbIe (YHKIMH; YMEHHE CTPOUTb TpaduKd H3yYCHHBIX
(yHKIMHA, WCHOJB30BATh TpadUKHU TPU HU3YYEHUH MPOIECCOB U
3aBUCHMOCTEH, TP pEIICHWH 3aJad M3 JPYyrux Y4eOHBIX
[IpeMETOB U 3a/1a4 U3 PeasIbHOM JKU3HH; BBIpAXaTh (GopMyiaaMul
3aBUCHMOCTH MEX/y BETMUNHAMHU;

- YMEThb OIEpUPOBATh MOHATHUSAMH: TOXIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUH]
1 HEPaBEHCTB,

PaBHOCHJIBHOCTb ypaBHEHUM, HEPABEHCTB U

CUCTCM, pallMOHAJIBHBIC, MWPPAUOHAJIBHLIC, IIOKAa3aTCIbHBIC,

CTEIICHHBIE, Jorapumuyueckue, TPUTOHOMETPUYECKUE
YPAaBHEHUsI, HEPABEHCTBA U CHUCTEMBI; YMETh PEIlaTh YPaBHEHUS,
HEpaBEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB;
[peIIaTh ypAaBHEHMS, HEPABEHCTBA U CHUCTEMBI C IAPAMETPOM;
[PUMEHATH YPABHEHMS, HEPABEHCTBA, UX CUCTEMBI JJISl PELICHUS
MaTeMaTHYECKHX 3a/1ad ¥ 33[1a4 U3 pa3IMuHbIX 00JacTeil HayKH U
[PE€ATTbHOM KU3HU;

yMETb CBOOOJHO ONEPUPOBATh MOHATHSAMM: JIBUKEHHE,

MapayiebHBIA  TIEPEHOC, CHMMETPUs Ha TIUIOCKOCTH W B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHuE MMOA00MS, MOJO00HBIE
(burypbl; yMeTh pacro3HaBaThb paBHbIE U MOJ00HBIE (DUTYDHI, B
TOM 4YHCIEe B TNPUPOAE, apXUTEKType; YyMETh,
MCTIOJBb30BaTh  T€OMETPUYECKHE HaXOJIUTH|

TCOMCTPHUYICCKUC BCIIMINHDBI (I[J'II/IHa, yroi, miomanb, O6T>CM) npy

UCKYCCTBE,
OTHOLIECHMS],
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- OLICHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTH|

nHpOpMalUK, €€ COOTBETCTBUE

MOPAJIBHO-3TUYCCKUM HOPMaM;

IIpaBOBbBIM U

- HCIIOJIB30BaTh CpPCACTBA I/IH(bOpMaHI/IOHHBIX 141

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHII B pPEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX 41
OpraHU3alMOHHBIX 3aJa4 C CO6J'IIO,I[CHI/ICM

TpeOOBaHUN IPrOHOMHKH, TEXHUKU OE30MACHOCTH,
pecypcocoepekenus,
HOPM,

I'UTMCHBI, IIPaBOBbLIX H

PTUYECKHUX HOpM  WH(OPMAMOHHOH
0e30IMacHOCTH;

- BJIAJCTh HAaBBIKAMU PACIIO3HABAHHUS M 3aIIUTHI
uHOOpPMAITMOHHOM

nH(pOpManuu, 0€30MacHOCTH

JIMYHOCTH

pEIIeHNN 3a7a4d U3 JIPYrMX YYEOHBIX IPEIMETOB U U3 PEalIbHOM
PKU3HU

OK 03 I[1nanupoBath u
[peaTn30BbIBATH COOCTBEHHOE
podecCuoOHANIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peNPUHIMATENbCKYIO
NesTeIbHOCTD B
podeccuoHanbHOM chepe,
MICTI0JIb30BaTh 3HAHUS IO
(brHAaHCOBOW I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYyaIHsx

B o6nactu 1yXxOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

-- c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS,
TUYECKOI0 MTOBE/ICHNUS;

- CIIOCOOHOCTH OLIEHMBATh CUTYAlMI0 U MPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHWE JMYHOIO BKJI3Ja B IOCTPOCHUE]
YCTOHYUBOTO OYyTIyIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMUTEISAM U
(WM) OIpyruM 4Wi€HaM CeMbH, CO3JaHHUI0 CEMbU Ha|
OCHOBE  OCO3HAaHHOTO  TPUHATHS  LEHHOCTEH]
CEMEWHON KW3HU B COOTBETCTBUM C TPATULUSMHU
HaponoB Poccuu;
YHUBEpCAIbHBIMHU

OBJ'IaI[eHI/Ie PETYJIIITUBHBIMHA

- yMEThb ONEpUPOBATh MOHATUSAMU: panroHaNbHbIE,
MppaLMOHAIIBHEIE, IIOKa3aTeJbHBIE, CTEIICHHBIE,
nmorapu@mMuueckue,  TPUTOHOMETPUYECKHWE  ypaBHEHUS U

HEPaBEHCTBA, UX CUCTEMBI;
- YMETb OIEpUPOBaTh MOHATUSIMH: MHOI'OIPAaHHUK,
MHOTOIpaHHHMKa, KyO, Mapajiesenuner,
(urypa v MoBepxXHOCTb BpallleHus, IIMINHAP, KOHYC, 1ap, cdepa,
ceueHHsI (UTypbl BpallleHUs, IUIOCKOCTh, Kacaromasics cdepsl,

CCUCHUC

npusma, InuvpamMuzaa,

MUJIMHApPA, KOHYCa, IIoIIaAb IMOBEPXHOCTHU MMHUPAMHUABI, ITPU3MBEIL,

cdepsl,
nupaMubl,

obbem  KyOa,

MIPU3MBI,

KOHYcCa, 100581050301 (o L:

[IPSIMOYTOJIBHOTO

Iouaib
napajuiesienunenaa,
[UITUHIPA, KOHYCa, [apa; yMEeHUE n300pakaTh MHOTOTPAaHHUKH 1
[MOBEPXHOCTHU BpAIICHHUS, UX CEUCHHUsS] OT PYyKH, C TOMOIIBIO

UCPTCIKHBIX HHCTPYMCHTOB HW JJICKTPOHHBIX CpPCIACTB, YMCTH
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IEVCTBUSIMMU:

a) CaMOOpPraHU3aIUs:

- CaMOCTOSATENIbHO OCYILIECTBISATh MMO3HABATEIbHYIO
NeSITeNIbHOCTD, BBISBISATH MPOOJEMbl, CTaBUTh U
(dbopMyUpoBaTh 3aaun
00pa3oBaTeNbHON JIEATEIbHOCTH U KU3HEHHBIX|

CcOOCTBEHHEIE B

CUTyalUsIX;

CaMOCTOATCIIbHO
C

COCTABJIATh IUIAH PELICHUS
POOIEMBI Y4E€TOM HMMCIOLIMXCA  PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH H MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U  IPOSBICHUIO
[IMPOKOM SPYIUIMM B pa3HbIX OOJACTSIX 3HAHUM,
[IOCTOSIHHO IIOBBIIIATh CBOM 00pa3oBaTENIbHBIN U
KYJIbTYPHBII YPOBEHB;

0) CAaMOKOHTPOJIb!

MCIIOJIb30BaTh MpHEMbl pediekcun Uis OLEHKY
CUTyalluH, BEIOOpa BEPHOT'O PELICHMUS;

YMETh OLICHUBATh PHUCKH H CBOEBPEMEHHO
[IPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

B) SMOLIMOHANIBHBIM WHTENJIEKT, MpeArnoaraiuui
c(hOpMHUPOBAHHOCTD:

BHYTPEHHEN MOTHBALIMM, BKIIOYAIOLIEH CTPEMIICHUE
K JOCTH)KEHUIO LEIM U yCIEXy, OINTHMU3M,
MHUIMATUBHOCTh, YMEHUE JIEWCTBOBATH, UCXO U3
CBOMX BO3MOKHOCTEH;

- OMIIaTHH, BKIIFOYAIOMICH CTOCOOHOCTh TMOHHUMATH

OMOIHNOHAJIIBHOC COCTOAHHUE APYTHUX, YUYUTBIBATH €TO

[pacCIIO3HaBaThb CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH
[IpaBUJIbHBIE MHOTOIPAHHUKH;

- YMETb OIIEPUPOBATH IIOHATUSMHU: IPSAMOYTOJIbHAs CHUCTEMA
KOOpPAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA,
CKAJLIPHOEC IIPOM3BEACHHUE, YIoJ MEXIY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BECACHHE BEKTOpa HA 4YHUCIO; HAXOOUTh C
[TOMOILbI0 M3YUYEHHBIX (POPMyYJI KOOPAMHATHI CEpelMHbl OTpe3Ka,

[paCCTOAHNE MCIKAY ABYMS TOUYKAMH
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[P OCYHICCTBJICHUN KOMMYHHUKAIIUH, CIIOCOOHOCTH
K COUYBCTBUIO U COIICPCIKUBAHUIO,

- COMaJIbHBIX HaBBIKOB, BKJIFOYAOIIMUX
CIT0COOHOCTD BBICTpAanNBaTh OTHOUICHUA C APYIHMUH
JIFOAbMU, 336OTI/ITBC${, MNpOABJIATL  HHTCPEC U

pasperiats KOHGIUKTHI

OK 04 DddexTrnBHO
B3aMMO/ICVICTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaH]1e

FOTOBHOCTbH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4eOHO-MCCIIeI0BATEIhCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBnazieHue YHMBEPCATIbHBIMU KOMMYHUKATHBHBIMHY|
TEVICTBUSIMMU:

0) COBMECTHasl IeITEIIbHOCTb:

- T[OHMMAaTb M HCHOJIB30BATh IPEUMYLIECTBY
KOMaHIHOW U UHJIMBUyaJIbHOU paboThI;

- MPUHUMATHh LEJIM COBMECTHOW JEATEIIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHHUPOBATH JEUCTBUSA IO
e JOCTIIKEHUIO: COCTaBJIATh IUIaH JICHCTBUM,
[pacrpeesaTh PO C YYETOM MHEHHUM YYaCTHHUKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPAUHUPOBATHL U BBINIOJIHATDH pa60Ty B YCJIOBUAX]

- YMETh OIIEpUPOBATh MOHATHUAMM: CIIyYaHHBIN ONBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSATHOCTb C  HUCIOJB30BAaHUEM TIpapUUecKUX METOJOB;
MPUMEHITh (OPMYJIbI CIIOKEHHUS U YMHOXKEHHS BEpOSITHOCTEH,
KOMOMHATOpHbIE (akTbl M (HOpMyNBl HpHU pPELICHUH 3a]ady;
OLIEHUBATh BEPOSITHOCTH pEabHBIX COOBITHI; 3HAKOMCTBO CO
CIIydallHBIMU  BEIWYMHAMH; YyMEHUE IPUBOAUTL IPUMEPHI
MpOSIBJICHUS 3aKOHAa OOJNBIIMX YUCeNl B MNPUPOAHBIX U
OOIECTBEHHBIX SBJICHUSX;

- YMEThb CBOOOJHO ONEpPUPOBATH MOHATHUSAMU: CTENEHb C ILIEJBIM
[IOKa3zaTeyieM, KOPEHb HaTypaJlbHOU

CTCIICHU, CTCIICHb (|

[PAlUOHAJIBHBIM  ITOKA3aTCJIEM, CTCIICHbL C HeﬁCTBHTeHBHBIM

(BCIJ_[CCTBCHHBIM) IIOKa3aTeCjieM, J'IOI‘apI/I(bM qucia, CHHYC,

KOCHHYC U TAHT€HC IPOU3BOJILHOIO YHCIIA;
- yMeTb CBOOOJIHO ONEpHpPOBaTh MOHATUSAMH: rpaduk (QyHKIHH,

[PCAJIbHOI'0, BUPTYAJIBHOI'O H KOM6I/IHI/IpOBaHHOTO

oOpaTHast GYHKLHUS, KOMIIO3UIMS (YHKUUH, TUHEHHAs (QyHKIMS,
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B3aMOJCHCTBUS;

OCYHIICCTBIISATh  TIO3UTHBHOE  CTPATETUYECKOE
[MOBEJCHUE B PA3JIMYHBIX CHTYAIUSX, MPOSBISTH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.
OBjnazeHue  YHUBEPCAIBHBIMH  PETYJSATUBHBIMU
MENCTBUSIMU:

) IpUHATHE Ce0sl ¥ IPYTHX JIOACH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JOICH
[IpY aHATN3E PE3yIbTATOB JCITCILHOCTH;

- PU3HABATH CBOE MIPABO U MPABO JIPYTHUX JIIOJCH HA|
OIOKU;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TIO3UIIHH

IPYToro 4ejioBeKa

KBagpaTU4Has (QyHKUUS, CTerneHHas (QyHKOUS ¢ LeIbIM
MokazaTejieM, TpPUTOHOMETpUYECKHe  (QyHKUUH, O0OpaTHBIE
TPUTOHOMETPUYECKUE byHkuuy, [IOKa3aTesbHas 51

imorapudmudeckass QyHKIIUU; YMETh CTPOUTH TpaduKu (HyHKIIHH,
BBITTOJTHATH IIPe00pa3oBaHus rpadukoB PyHKITHI;

YMETh HCHOJb30BaTh Tpadukd GYHKIMA Ui HU3YyYCHUS]
[POIIECCOB M 3aBUCHMOCTEH NpU PEUICHUU 337ad M3 JAPYTHX

y4eOHBIX TMPEAMETOB U M3 pEAJbHOM KU3HU; BBIPAXKATH

(hopMyJTaMH 3aBHCHMOCTH MEXKy BEITUIHHAMU;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: YETHOCTh (DYHKIHH,
byHKIUH, byHKIHIH,
MOHOTOHHOCTh (DYHKIMH, IKCTpeMyM (yHKIMHU, HauOoubliee u
HavMEHbIICe 3HAUCHHMS (YHKIMM Ha TPOMEKYTKE; YMETh
[IPOBOAMTH HCCIIEIOBaHUE (PyHKINY;

- yMeTb HCIOJb30BaTh CBOMCTBa M Tpapuku (QyHKUUH A7

IICPUOANIHOCTD OrpaHM4YC€HHOCTD

[pEIICHNS] YpaBHEHUI, HEPABEHCTB M 3a7ad C IapaMeTpaMy;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXXECTBA peIIeHUM
YPAaBHEHUI, HEPABEHCTB U UX CHCTEM

OK 05 Ocy1ecTBisaTh yCTHYIO
1 TMCbMEHHYIO
KOMMYHUKAIUIO Ha
rOCYJJapCTBEHHOM SI3BIKE
Poccuiickoit denepainmu ¢
ly4eToM ocoOeHHOCTeN
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 001acT 3CTETHYECKOT0 BOCITUTAHUS:

- OCTETUYECKOE OTHOLICHUWE K MHUpPY, BKIOYasd
PCTETUKY OBbITa, HAYYHOTO U TEXHHYECKOTO
TBOpPUECTBA, CIOPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCHPHHUMATH Pa3IUYHBIC BUJIb]
MCKYCCTBa, TPAJAWIMK W TBOPUYECTBO CBOETO U
IPYyTUX  HApOJOB,  OIIyIIATh
BO3/ICHCTBUE UCKYCCTBA;

OMOIIMOHAJIBHOC

- Y6C)KI[6HHOCTB B 3HAYMMOCTH [OJ1 JIHUYHOCTHU H

- yMeTb OINEpPUPOBATH MOHATHAMM: CpeHee apudMeTHUecKoe,
HauOoJpIllee W HauMEHblee 3HAueHUs,

CTaHJApTHOE OTKJIOHEHHE YMCJIOBOrO Habopa;
MHTEPIPETUPOBATD uHpOpMaIHIo,
Ha Juarpammax, Trpadukax,
OTPaXAIOIIYI0 CBOMCTBA peEaJbHBIX MPOLECCOB U  SIBICHUM;

Me/aHa, pa3max,
ucrepcus,
YMEHHE U3BIICKATh,

[pe/cTaBiIeHHY0 B TaOiuIax,

MPEeACTABIAT, MHPOPMAIMIO C TOMOIIBI0 TAOJUIl U JUArpamM;

MCCIICA0BAaTh CTAaTHUCTUYCCKHUEC JaHHBIE, B TOM YHUCIE C

[prUMeHEeHHEeM I'paUUECKUX METO/I0B U DJIEKTPOHHBIX CPECTB;
- YMETb OIIEpUPOBATh IOHATUSAMH: TOYKA, IpsMas, ILIOCKOCTD,
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00IIecTBa OTEYECTBEHHOTO U MHPOBOTO MCKYCCTBA,
PTHUYECKUX KYJbTYPHBIX TPAJULUUA U HAPOJHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUIAX|
MCKYCCTBa, CTPEMJICHHME TPOSBIATH  KayeCTBa
TBOPUYECKOUN JTMYHOCTH;

OBnazieHue YHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY|
e CTBUSIMU

a) oOmeHue:

- OCYIIECCTBIISAITh KOMMYHHUKAIIMM BO BceX cdepax|
PKH3HU,

- pacmo3HaBaTh HEBepOaJbHBIC CPEJCTBA OOIICHUS,
COILIMAJIbHBIX

KOH()JIMKTHBIX|

[IOHHMMAaTb 3HAa4YCHUC 3HAaKOB,,
PaCIIO3HaBaTb

chyauHﬁ U CMAT4aTh KOH(i)J'II/II(TBI;

IMpCAIOCBIIIKH

- Pa3BCpHYTO H JIOTUYHO MH3JIaraTb CBOIO TOYKY]
3PCHHA C UCITOJIB30BAHUEM S3BIKOBBIX CPCICTB

[IPOCTPAHCTBO, ABYTPAHHBIA YIOJI, CKPELIMBAIOIIMECS IPSIMBIE,
[1apaJuICIbHOCTD U IEPIECHAUKYJIAPHOCTh IPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY NPSAMBIMH, YIOJI MEXKIY IPSIMOU U IUNIOCKOCTBIO, YTOJI
MEXIYy IUIOCKOCTSMH, PAcCTOAHME OT TOYKH 10 IUIOCKOCTH,
[PACCTOSTHUE MEXKAY IIPAMBIMU, PACCTOSSHUE MEXKY IIOCKOCTSAMH;
- YMETb UCIOJIb30BATh MPHU PEIICHUH 3a/1a4 U3y4YeHHbIe (aKThl Y
TeopeMbl IUIAHUMETPUU; YMEHUE OLEHHUBAaTh pa3Mepbl 00BEKTOB
OKPY’KaOILEero MUpa

OK 06 ITposiBnsTh
rpa)x1aHCKO-TAaTPUOTHUECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJACHNUE HA
OCHOBE TPaJUIIMOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTE, B TOM YHCIIE C
VIeTOM rapMOHHU3AIAN
MEKHAITHOHAIBHEIX U
MEXKPEITUTHO3HBIX OTHOIICHHH,
[IPUMEHSITH CTaHIAPTHI

OCO3HaHHWE  OOy4aloUIUMHUCS  POCCHICKON
Pa’KIaHCKOU UJIEHTUYHOCTH;

LEJICHAIIPABJIICHHOE  PAa3BUTHE
[MO3ULIMM  JIMYHOCTM  HAa  OCHOBE

HPAaBCTBEHHBIX LIEHHOCTEW HaponaoB Pocculickon

BHYTPEHHEH
ZyXOBHO-
Denepanuu, u

HCTOPUUCCKUX HaITMOHAJIbHO-

KyJIbTYPHBIX Tpaauiuii, (GOpMHUPOBaHHE CHCTEMB]

3HAYMMBIX  I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AQHTUKOPPYIIIHOHHOTO MHPOBO33PEHH,
[MPaBOCO3HAHUS, JKOJIOTUYECKON KYJIBTYPHI,

CITOCOOHOCTH CTaBUTH HOCJIM U CTPOUTH KU3HCHHBIC

- YMETb OIIEPUPOBATH MIOHATHIMU: IPSIMOYTOJIBHASI CHCTEMA
KOOpPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IPOU3BEACHUE, YTOJl MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOILBIO N3YUYEHHBIX (POPMYJIT KOOPJUHATHI CEPEIMHbI OTPE3Ka,
[pPACCTOSTHUE MEXAY ABYMS TOUKAMU;

-yMeTh BbIOMpATh MOAXOAAIIUN H3yUEeHHBI METOJT JAJIsl PEeLIeHUs
3a/1a4yM, paclio3HaBaTh MaTeMaTH4ecKue (PakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHUE IPUBOJIUTH IIPUMEPBI
MaTeMaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
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AHTUKOPPYILIHOHHOTO
[TOBECHUS

[LIaHEBL,

B yacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAHME CBOHUX KOHCTUTYUMOHHBIX IIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOTIOPS/IKA;

-  [OPUHIATHE  TPAJAIMOHHBIX
001IIeUeIOBEUEeCKUX TYMAaHUCTUYECKUX U
TIEMOKPATUYECKUX IIEHHOCTEH;

HanlMOHAJIbHBIX,

- T'OTOBHOCTb IMPOTHUBOCTOATH naco0JIOrnu

DKCTpEMHU3MA, HallMOHAIN3Ma, KkceHo(oouwu,
NIMCKPUMHUHAIIMKM 110 COLMAJIBHBIM, PEIUTHO3HBIM,
[PacoOBBIM, HAIITMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTH B
MHTEpecax Ipa)JIaHCKOro o0IIecTBa, y4acTBOBATh B
CaMOYIIpaBJICHUU B o011eo0pa3oBaTeabHOM
OpraHu3alMu U JETCKO-FOHOIIECKUX OpraHU3alusix;
- YMEHHE B3aUMOJEWCTBOBaTh C COLMAJIBHBIMHY
MHCTUTYTaMHU B COOTBETCTBHM C UX (DYHKIHSIMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TYMaHHTApHOM M BOJIOHTEPCKOH|
EeATENIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHMUS:

- chopMHpPOBAaHHOCTH POCCUHCKON TpaskIaHCKOM
MJICHTUYHOCTH, NMAaTPUOTU3MA, YBAXKEHUS K CBOEMY)
HapO/y, YyBCTBa OTBETCTBEHHOCTH Itepen PoauHou,
FOpJIOCTH 33 CBOM Kpai, CBOIO PoauHy, CBOil A3BIK U
KYJIBTYDPY,
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

IponuIoe n HaCTOsAIICE

- HCHHOCTHOC OTHOMICHHUEC K TOCYydapCTBCHHBIM

MaTeMaTHYECKOU HAYKH.

- YMETh OIIEpUPOBATh MOHATHUAMM: CIIyYalHBIM OIBIT U CIIy4aliHOE
COOBITHE, BEPOSITHOCTD CIyYaiHOTO COOBITHS; YMETh BBIYUCISTH)
BEPOATHOCTb  C rpadu4ecKux
[IPUMEHATh (OPMYJIbI CIIOKEHHS M YMHOXEHHS BEpOSATHOCTEH,
KOMOMHATOpHbIE (akTbl M (OpMyJBl HpHU pPELICHUH 3a]ad;

HCITI0JIB30BaHHUEM METOJOB,

OLCHUBATL BCPOATHOCTU PCAJIbHBIX CO6LITHI>1; 3HAaKOMCTBO CO

CJIy‘{af/iHI)IMI/I BCIIMUHUHAMMU, YMCHHUC TNIPUBOAUTL IMPUMCPL]

IIPOABJICHUA  3aKOHaA OOJBIINX YHCEI B MNpUPOAHBIX H

OOIIIECTBEHHBIX SIBJICHUSIX
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CUMBOJIAM,  HUCTOPUYECKOMY U  IPHUPOJHOMY]
HaclIeAul0, NaMATHHUKAM, TpagulusM HapolOB
Poccun, noctmkenusm Poccun B Hayke, UCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYAE;

- ujieliHas yOexXIeHHOCTh, TOTOBHOCTh K CITYKEHUIO
n 3ammre OtedecTBa, OTBETCTBEHHOCTb 3a €r0
Cyas0y;

OCBOEHHBIE  OOYy4YalOIIMMHUCA  MEXKIIPEAMETHBIE
MOHATHSI M YHHUBEpPCAIbHbIE YyueOHbIE JEHCTBUS

(peFYHﬂTI/IBHI)IG, IIO3HABAaTCJIIbHBIC,
KOMMYHI/IKaTI/IBHI)IG);
- CIIOCOOHOCTD Hux HCIIOJIBb30BaHUA B|

[M03HABATECJILHOM M COUMAJIBHOM  TMPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U
OCYILIECTBIECHUIO y4eOHO JE€ATEIbHOCTH,
OpraHu3aliy  y4eOHOTrO  COTPpYyAHHYECTBA  C
MearorndyeCKUMH padOTHUKAMH M CBEPCTHUKAMHU, K
Y4aCTHIO B MMOCTPOEHUH WHIUBU Ty ATbHOU
00pa30BaTeNbHON TPACKTOPHUH;

- OBJIa/IeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATENLCKON, IPOEKTHON U COLMAIIBHOU

eI TEIbHOCTH

OK 07 CopeiicTBOBaTh
COXPAHEHUIO OKPYKaroLIei
Cpenbl, pecypcocOepeKeHHUIO,
[IPUMEHSTH 3HAHUSI 00
M3MEHEHUHU KIIuMarTa,
[IPUHIUITBI OEPEXKIINBOTO

- HE MpUHUMATh JEHUCTBUS, NPUHOCSIINE Bpea
OKpYKaroIlei cpese;

- yMeTb IPOTHO3UPOBaTh  HEOJIAronpUsTHbIE
DKOJIOTUYECKHE TOCIHEACTBUSA IPEAIPUHUMAEMBIX
e CTBHM, MPEAOTBPAILATh UX;

- pacIIMpUTh OMNBIT AEATEIBHOCTU HKOJIOIMUYECKOMH|

- YMEThb ONEpUpOBaThb NOHATUSIMU: (QYHKIUS, HENpPepbIBHAS
(GyHKIUS, T[pPOM3BOJHAs,  IEpBOOOpa3Has,  OMpEEsICHHBIH
MHTErpal; yMeTb HaxXOJUTh IPOU3BOJHBIE AJIEMEHTApPHBIX
(yHKIUH, UCHOJb3ysl CIpPaBOYHbIE MaTepuaibl; HUCCIENIOBaTh B
[pOCTEHIINX CiIydasX (PyHKIMH Ha MOHOTOHHOCTb, HAXOIWTh
HauOoNbIIMEe M HAMMEHbIIME 3HAueHUs (YHKIMA; CTPOUTH
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[IPOU3BO/ICTBA, () (HEKTUBHO
NICHCTBOBATh B UPE3BbIYaHbIX
CUTYaLUsAX

HAIPaBJIEHHOCTH;

- paspabaThiBaTh IUIaH pEIICHUS MPOOJIEMBI C
YU4ETOM aHajiu3a HUMEIOUIMXCS MAaTepUabHBIX M|
HEMaTepUaIbHBIX PECYPCOB;

OCYILECTBIISATh
[epeHoca CpesCTB
podeccnoHanbHyI0 Cpemy;

OCJICH aHpaBHeHHBIfI ITOHUCK]

A CIoco0OB JEeHCTBUA B
- YMETh NMEPEHOCHUTh 3HAHUS B MO3HABATEIBHYIO U
[MPAKTUYECKYIO 00JIaCTH KU3HEACATEIHbHOCTH,

- IpejJiaraTh HOBBIE MPOEKTHI, OLICHUBATh HJIEU C

IMO3UIIUKU HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTI/I‘-IeCKOﬁ

BHAYUMOCTH,
- JaBaTb OLCHKY HOBbBIM CUTyallUAM, BHOCHUTDH
KOPPCKTUBLI B ACATCIIBHOCTD, OLICHUBATh

COOTBCTCTBUEC PE3YJIbTATOB LCIIAM

rpaduKd  MHOTOWICHOB  C  KCIIOJIb30BAaHHEM  ammapara
MaTeMaTHYECKOr0 aHalau3a; MPUMEHSATh IPOU3BOJHYI IIpU
pelIeHuy  3aJad Ha  JBWJKCHHME,  pellaTb  NPAKTHKO-

OPMEHTHPOBAHHBIC 3a7ayd Ha HaWOONBIIME ¥ HAWMEHBIINE
3HAYEHHs, Ha HAXOXJICHHE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMEThb OIIEpUPOBATH MOHATHSIMHU: JIBH)KEHHE B IPOCTPAHCTBE,
0J00HbIe (DUTYpPBI B NPOCTPAHCTBE; MCHOJIB30BAaTh OTHOIICHUE
[UTOIIaZed TOBEPXHOCTEH W 00BEMOB MOAOOHBIX (uryp mpu
[pEILICHIH 3a]1a4;

- YMCTb BBIYUCIIATH I'COMCTPUYCCKHUEC BCIIMYUHBI (IIJII/IHa, yrodi,
[UI0IIa/1b, 00BEM, TUIOIIAAb TIOBEPXHOCTH ), HCIIOIB3YS H3YUCHHBIC
(bOpPMYJIIBI M METO/IBI

[1K 5.2. Opranu3oBbIBaTh
MaTepHUaTbHO-TEXHHYECKOE
oOecriedeHre mporecca mo
TeXHUYECKOMY 00CITyKHBAHUIO
1 PEMOHTY aBTOTPAHCIOPTHBIX
CpEICTB.

OonpeaciisAiTb 1EIUW  ACATCIBHOCTH, 3a/aBaThb

MMapaMETPhl 1 KPUTCPHUU UX JOCTUIKCHUA,

'YMeTh pacCUMTHIBATh MO MPUHITON METOJ0JIOTUU OCHOBHbBIE
TEXHUKO-3KOHOMHUYECKHE TTOKa3aTeNIN TPOU3BOICTBEHHON
NeSITEIbHOCTH. OIIEHUBATh SKOHOMHUYECKYIO 3 (HEKTUBHOCTh
[TPOU3BOJICTBEHHON JEATEIBHOCTH
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2. CTpyKTypa H coaepxkaHue o0ueodpa3oBaTeIbHOM IUCIUILIMHBI

2.1. O0beM JUCHUIIMHBI K BBl Y4eOHOH padoThI

Bua yueOHoi# padoThI Oovem 6
yacax*

O0bem 00pa3oBaTeIbHOM NPOrPaAaMMBbI AMCHHUILIMHBI 274
B T.4. B (hOpMeE MPAKTHUECKON TOTOTOBKHU 56

1. OcHoBHOe coaep:kaHue 204
BT. 4..
TEOpeTUIECKoe 00yUeHue 166
MPAKTHUECKUE 3aHATUSA 38

2. IpodeccuoHATBLHO-OPHMEHTUPOBAHHOE COIEPKAHME 56

(conep:kaHue MPUKJIATHOTO MOTYJIA)

BT. 4..
MPAKTHUECKUE 3aHATUSA 56
NuauBuayaabHbId NPOEKT HeT
Koncyabranuu 10
IIpome:kyTouHasi aTTecTanus (IK3aMeH) 4

Bo scex auetixax co 36e300uxotl (*) (6 cnyyae e nanuyus) credyem ykazams 00vem 4acos, a 6 ciyyae

omcymcmeus yopams u3 CHUCKa

**) Eciu npedycmompeH uHOUBUOYAIbHbIL NPOEKm N0 OUCYUNIUHE, NPOSPAMMA NO €20

peaiuzayuu pa3pa6an1b16aemc;z 0MmOoeIbHO
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2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCITUTLINHBI

Conep:kanue y4yeOHOro Matepuasia (0CHOBHOe M MpodeccuoHAIbHO-

HaumeHoBaHue pa3jie/ioB . Oo0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AaHATHS, IPUKJIAJTHON
U TeM 4acos KOMIIeTeHIIHH
MOAYJIb (IPY HAJTNYMH)
1 2 3 4
OcHOBHOe coiep:KaHue
Pasnen 1. IloBTopeHme 12
Kypca MaTeMaTUKH
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxkanue yueOHOro MaTepuana
Lens u 3aJauM | bazoBble 3HaHMS W yMEHMS 110 MaTeéMaTuke B NPO(ECCHOHATBHOM U B
MaTeMaTUKU IIPYM | IOBCETHEBHOM  JesATeNbHOCTH.  JlelicTBUS ~ HaJ  TOJOXKUTENIBHBIMH |
OCBOEHUU CIELMAIBLHOCTU | OTPULIATEIHHBIMU YHCIAMH, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMH. 2
KomOunmnpoBaHHoe 3aHsATHE
Tema 1.2 Coneprxkanue yueOHOro MaTepuana
Uucna wm Beramcnenus. | JleiictBus co creneHs Mu, GOpMyITbl COKPAIIEHHOTO YMHOKEHHS. OK-01, OK-02,
Beipaxenus 1 | KomOuHMpOBaHHOE 3aHSTHE OK-03, OK-04,
npeoOpa3oBaHus 2 OK-05, OK-06,
Tema 1.3. IIpodeccnonanbHO-0PHEHTHPOBAHHOE cojepiKaHue (conepikanue OK-07
I'eomeTpus Ha TUIOCKOCTH | MPHUKJIAHOTO MOAYJIST) K 5.2.
Bupsl miiockux GuUryp v ux miomaib.
[TpakTHKO-OpHEHTHPOBAHHBIE 337a4U B Kypce F€OMETPUH Ha INIOCKOCTH 2
[TpakTHueckoe 3aHsATHE
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
ITponientHeie BeuucaeHus | [IpocTeie MpoLEeHTHI, pa3Hble CIOCOObI MX BhIYUCICHUS. CI0KHbBIE TPOLECHTHI
[IpakTrueckoe 3aHsTHE 2

Tema 1.5
YpaBHEHHS U HEPABEHCTBA

CogepxaHue yueOHOT0O MaTepuana

Jlunelinble, KBaJpaTHbIE, IPOOHO-IMHEHHbIE YPaBHEHHS U HEPABEHCTBA

26




[IpakTrueckoe 3aHsTHE

Pasnen 2 Ilpsmble u 16
IIOCKOCTH B
NMPOCTPAHCTBE
Tema 2.1. Coneprkanue yaeOHOro MaTepuaia
OcHoBHBIE nouaTtus | [lpenmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKa, MpsiMasi, IUIOCKOCTD,
CTEPEOMETPUHU. npoctpancTBo).  OCHOBHBIE  akCcMOMBI  crepeoMmerpuu.  llepecekaromuecs, 2
Pacrnionoxkenue npsAMBIX M | mapajuielbHble M CKpelMBamomuecs mnpsmble. [Ipu3Hak u  CBOHCTBO
IJI0CKOCTEN CKpEeLIMBAIOIIUXCs TPAMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIC (PUTYPHI.
KomOunmnpoBaHHoe 3aHsATHE
Tema 2.2. Cogepxanue yueOHOro MaTepuana
[Mapamnensnocts npsmeixX, | [lapamnensHble npsmas U 1wiockocts. Omnpenenenue. Ilpusnak. CpoiictBa (c
npsAMOM M IIOCKOCTH, | J0oKa3ateiabcTBOM). [lapamnensHble miockoctu. Onpenenenue. [Ipusnak. CBoiicTa
IIJIOCKOCTEN (c nokazatenbctBoM). TeTpasap u ero snemeHTsl. [lapannenenunen u ero
asieMeHThl. CBOICTBA IPOTUBOMOJIOKHBIX IPaHEl U IWaroHajeil napawuienenumnena. 2
[TocTpoenue ceuennii. Pemenue 3anay.
KomOunmnpoBaHHoe 3aHsATHE
Tema 2.3. Coneprxanue yueOHOro MaTepuaa
[lepnieHIUKYIAPHOCTD [lepnennukynspueie npsimble. [lapamienbHble OpsiMble, NEPHEHIUKYISIPHBIE K
MPSIMBIX, IPSIMOM U wiockocTd.  IIpu3Hak  MepneHAMKYJISPHOCTH  HpPSAMOM U IJIOCKOCTH.
IJIOCKOCTH, MJIOCKOCTEN JHoka3zatenbctBo. [lepnenaukynsp u HakiaoHHas. [lepneHAUKYIsSpHbIE MIIOCKOCTH.
[Ipu3Hak nepnesauKyISIpHOCTH IIIOCKOCTEN. [JokazarenbeTBo.
PaccTosHus B IpocTpaHCTBE 4
KomOuHnpoBaHHoe 3aHATHE
Tema 2.4. Copneprxanue yueOHOro MaTepuala
Teopema 0 Tpex Teopema o Tpex mneprneHAuKyIspax. Jloka3arenbCTBO. YTON MEXIy NpSIMOM U
TICPICHANKYApax IJIOCKOCTBIO. YTOJI MEXY MIIOCKOCTSIMU 4
KomMmOuHupoBaHHOE 3aHsTHE
Tema 2.5. IIpojeccnonaIbHO-OPHEHTUPOBAHHOE coJaep:kaHue (conep:xxaHue
[TapanneneHsle, NPHUKJIATHOT0 MOIYJIS)

OK-01, OK-03,
OK-04, OK-07
IIK 5.2.
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IEPIEHINKYIIAPHEIE, AkcuoMbl  crepeoMmeTpuu. lleprneHAuKyIsIpHOCTE NpPSAMOM M IUIOCKOCTH,
CKpCHIMBAOIINUECCA IPAMBIC | TTApaJIJICJIIbHOCTD ABYX MMpsAMBIX, NEPINCHANUKYJIAPHBIX IIJIOCKOCTH, 4
MEPIECHANKYISIPHOCTD IJIOCKOCTEN
[TpakTrueckoe 3aHsATHE
Paznen 3. Koopaunarsl u 12
BEKTOPbI
Tema 3.1 Cogepxanue yaeOHOro MaTrepuaa OK-02, OK-03,
JlekapToBBI KOOpPAMHATHI B | JlekapTOBBI KOOPAMWHATHI B MpoCTpaHCTBe. [Ipocreiimme 3amadun B KOOpIUHATAX. OK-04, OK-07
npocrpancTse. Paccrosinue | PacctosiHue MexTy IByMsl TOYKaMHU, KOOPJAMHATHI CEPEIMHBI OTPE3Ka 2 MK 5.2.

MEXIY JBYMSI TOYKAMH.
Koopaunatel  cepeauHBI
oTpe3ka

KOM6I/IHI/IpOBaHHO€ 3aHATHUC
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Tema 3.2

Bekrops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkanisipHO€ NPOM3BEICHHE

Copepxanne yaeOHOT0O MaTepuaa

Bexrtopel B mpoctpaHctBe. CIllI0)KEHHE U BBIYUTAHME BEKTOPOB. YMHOXKEHHUE
BeKTOpa Ha yucio. KoMminanapHeie BeKTopbl. CKalsipHOE ITPOU3BEIEHNUE BEKTOPOB.
Pa3noxenune BekTopa o TpeM HEKOMILTIaHApHBIM BekTOopaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKaJISIpHOE MPOU3BEACHNE BEKTOPOB B KOOPJUHATAX, YTOJI MEXKIY BEKTOPAMHU, YIOJ 6
MEXly MPSIMON U IUVIOCKOCTBIO, YTOJI MEKY IMIOCKOCTSIMH. Y paBHEHHUE MJIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIPeACTUTENS 2X2
KomMbunmnpoBanHoe 3aHsTre
Tema 3.3 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (copep:xkanue
[IpakTuxo- NPHUKJIATHOT0 MOIYJISA)
OpUeHTHpOBaHHbIe 3aj1aud | KoopauHaTHas MI0CKOCTh. BhruncneHne paccTOSIHUM U IUIoaeid Ha TUIOCKOCTH.
Ha KoopAauHaTHOH | KonnuecTBEeHHBIE PacyeThl 4
TJIOCKOCTH [TpakTHdeckoe 3aHsATHE
Paznen 4. OcHoBBI 32
TPUTOHOMETPHUH.
Tpuronomerpuyeckue
GyHkuun
Tema 4.1 Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue Pannannas mepa yrna. [IoBopoT TOUKM BOKpyr Hadayia KoopauHat. OnpeneneHue
(yHKIIMM TIPOM3BOJBHOIO | CHHYCa, KOCHHYCA, TAHTE€HCA M KOTAHTeHCa. 3HAKM CHHYCA, KOCHHYCa, TaHTCHCA U 2 5
yria, yncna. Paguannas v | koTaHreHca Mo 4eTBEpTsSM. 3aBUCHMOCTb MEXY CHHYCOM, KOCHHYCOM, TaHT€HCOM 858;’ gi_g 4’
) ,
rpajycHas Mepa yria Y KOTaHT€HCOM OJ/IHOTO M TOTO )K€ yTia OK-05, OK-06,
KomOuHMpoBaHHOE 3aHATHE OK-07
Tema 4.2 Cogepxanuie yaeOHOTO MaTepuana K 5.2.
OcHoBHbIE Tpuronomerpuueckue Toxnaectsa. CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC YIJIOB O
TPUTOHOMETPUUECKHE U - o.. DOpMyIIBI TPUBEICHUS 4
TOXKIECTBA. KomMmOuHMpoBaHHOE 3aHSTHE

@opMyIIbl IPUBEAECHUS

Tema 4.3
CuHyC, KOCHHYC, TaHTEHC
CYMMBI M Pa3HOCTH JBYX

Coneprkanue yueOHOTo MaTepuana

CymmMma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoiiHoro yrna. @opmynbl  MONOBUHHOrO yriaa. [IpeoOpa3zoBaHus CyMMBI
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YIJIOB
Cunyc u KOCHHYC
JBOMHOTO yriaa. @opmyiibl
IIOJIOBUHHOTO yIJla

TPUTOHOMETPUUYECKUX (YHKIMH B TPOM3BEACHHUE M MPOU3BEACHHS B CYMMY.
BreipaxkeHne TpUrOHOMETpPUYECKMX (DYHKIMI dYepe3 TaHIeHC TOJOBHHHOTO
aprymeHnra. [IpeobpazoBanus npoCTEHIINX TPUTOHOMETPUUECKHUX BbIPAKEHUIM

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.4
OyHKIMK, HUX CBOMCTBA.

Copepxanue yueOHOro Matrepuaa

OO6nacth ompenenaeHuss ¥ MHOXKECTBO 3HaueHUW (pyHkiuii. YETHOCTD, HEUETHOCT,

CriocoOsr 3aJaHud | IepuoANYHOCTh (hyHKIMNA. CriocoObl 3ajanus QyHKIUN

byHKIMI KoMOMHHPOBaHHOE 3aHATHE

Tema 4.5 Copepxanue y4eOHOT0o MaTepuaa

Tpuronomerpuieckue OOnacth onpeseicHuss ¥ MHOXECTBO 3HAUYCHUIH TPUTOHOMETPUYECKUX (YHKIIHH.

GyHKIIMH, UX CBOMCTBa U
rpaduku

YéTHOCTh, HEYETHOCTD, NEPUOJUUHOCTh TPUTOHOMETpUYecKuX GyHkuuil. CBoiicTBa
u rpaduku QyHKIUN y = cos X, y =sin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHHO€ 3aHATHUC.

Tema 4.6 Coneprkanue yueOHOro Marepuana

[TpeobOpaszoBanue Cxartue 1 pacTshKeHHe TPa@UKOB TPUTOHOMETPUYECKUX (PYHKIUH.

rpapuKoB [IpeobpazoBanue rpagUKOB TPUTOHOMETPUUYECKUX (PYHKIIUI

TPUTOHOMETPHYCCKUX [TpakTHueckoe 3aHsATHE

byHKIUH

Tema 4.7 IIpodeccrnonaIbHO-OPHEHTUPOBAHHOE coaepikaHue (conep:xxanue
Onucanue NPHUKJIATHOTO MOIYJIA)

IIPOU3BOACTBEHHBIX Hcnonb3oBaHne CBOMCTB TPUTOHOMETPUYECKUX (QYHKIUN B MpOo(hecCHOHATBHBIX

IPOLECCOB €  IOMOIIBIO
rpadukoB pyHKUINN

3agadax

[IpakTnueckoe 3aHsTHE

Tema 4.8 Coneprxanue yueOHOro MaTepuaia
OO6patHsble OO6parHble Tpuronomerpuyeckue GpyHkmu. Mx cBoiicTBa u rpaguxu
TPUTOHOMETPHUUYECKHE
KomMmOuHMpoBaHHOE 3aHSTHE
byHKIUN
Tema 4.9 Coneprkanue yueOHOTO MaTepuasa
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHEe tg X = a, ctg x = a.

YpaBHEHUS U HEPABEHCTBA

Pemenne TpUrOHOMETPUYECKMX YPAaBHEHMM OCHOBHBIX THUIIOB: MPOCTEHIINE
TPUTOHOMETPUYECKUE YPABHEHMs, CBOJMIIMECH K KBAJpaTHbIM, peEIIaeMble
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Pa3JIoKEHUEM HA MHOKUTEIIN, OHOPOIHBIE.
[Ipocreiimme TpPUroHOMETPUYECKUE HEPABEHCTBA

KoMbunmnpoBanHoe 3aHsTHE.

Tema 4.10 Cogneprkanue yueOHOro MaTepuasa

Cucrembl CucreMbl MPOCTEUIIUX TPUTOHOMETPUYECKUX YPAaBHECHU I
TPUTOHOMETPUUICCKUX KomOunupoBanHoe 3anstue

YpaBHEHUU

Paspeu S.

KomiuiekcHblie yuciia

Tema 5.1 Copepxanue yueOHOT0O MaTeprala

KomirekcHble unciia

[Tonstre komruiekcHoro yucna. ComnpsiKeHHbIE KOMIUIEKCHBIE YHUCIa, MOIYJb U
apryMeHT KOMIUIEKCHOro uucna. Dopma 3amuMcd  KOMIUIEKCHOTO — 4Hucia
(reomeTpuueckasi, TPUTOHOMETpUYECKas, anreOpanueckas). ApupMeTHYecKue
JIEUCTBUSI C KOMIUIEKCHBIMH YHCTIaMU

KomOunupoBanHoe 3anstue
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Tema 5.2 Copneprxanue yueOHOro MaTepuaa
[Ipumenenue BeinonHenue  pacyeToB ¢ IMIOMOLIBKO  KOMIUIEKCHBIX — umcen. [Ipumepsl
KOMIUIEKCHBIX YHCE UCTIOJIb30BAaHUST KOMIUIEKCHBIX YHCEI 4

[TpakTueckoe 3aHsATHE
Paznen 6. IlpousBoaHasi 28
pynxuumn, ee
NpUMeHeHHe
Tema 6.1 Coneprkanue yueOHOro MaTepuasa
IToustue IIPOU3BOIHOMU. | OmpeneneHne YUCIOBOM MOCIEI0BATEILHOCTH U CIIOCOOBI ee 3amanus. CBolcTBa
@opMysibl M IpaBWIIA | YUCIOBBIX TMOCienoBaTenbHOCTEe. OrlpeneneHue mpeena MociIeI0BaTeIbHOCTH.
g hepeHIIMPOBAHUS Brerancnenue — mpepenoB  mocienoBarenbHocTed.  [Ipemen  GyHKnuM - Ha 4

oeckoneunoctu. [lpenen Gpynkunu B Touke. [Ipupamenue aprymenta. [Ipupaiienue

byskuu. 3amayM, MNOPUBOIALIME K MOHATHIO Npou3BoAHoW. OmpeneneHue

MPOU3BOTHON. AJTOPUTM OTHICKaHHS MPOU3BOIHOMN

KomOunnpoBanHoe 3aHsaTHe

OK-01, OK-02,
Tema 6.2 Coneprkanue yueOHOro Matepuana
OK-03, OK-04,
[IpousBoaHbIE cymMmsbl, | @opmynsl quddepenumponanus. [Ipasuna nuddepennpoBanus 2 OK-05. OK-06
Pa3HOCTH  Npou3BelIeHUs, | KoMOMHMPOBaHHOE 3aHATHE y '
OK-07
4aCcTHOTO
IIK 5.2.

Tema 6.3 Cogepxanuie yaueOHOT0O MaTepuana
ITpouzBosHbIE Onpenenenue cinoxHoi (GyHKuu. [Ipon3BogHas TPUTOHOMETPUUECKUX (YHKIUH.
TPUTOHOMETPHUYECKUX [IpownsBoaHas CIIOKHOW (HYHKIIHA
¢Qynkumii.  IlponsBoanas | KoMOMHMPOBAHHOE 3aHSTHE 2
CIIOKHOU (PyHKIIUU
Tema 6.4 Coneprkanne yueOHOT0o MaTepuana
Tousue O | Tlonsite HenpepblBHOW (yHKIMU. CBolcTBa HempepblBHOW (QyHKIUH. CBs3b
HEMPEPbIBHOCTH (DYHKIIUH. 2

Meton HHTCPBAJIOB

MEXJly HEMpephIBHOCTHIO U U PepeHnpyeMocThio (PyHKIIUU B TOUKE. AJITOPUTM
pelleHns] HEPaBEHCTB METO/I0M UHTEPBAJIOB

KomMmOuHupoBaHHOE 3aHsTHE

Tema 6.5

Coneprkanne yueOHOro MaTepuana
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I'eomeTpuueckuit u | eomeTpudeckuii CMbICT TMPOU3BOAHON (YHKIMM — YIJIOBOH KOI(UIMEHT
buznueckuit CMBICII | KacaTeIbHON K TpaduKy (YHKIMH B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky
MIPOU3BOIHOM (GyHKIMU. AJTOPUTM COCTABIICHHUS ypaBHEHHs KacaTeIbHOW K rpaduky (QyHKIuH
y=f(x)
KomOunmnpoBaHHoe 3aHsATHE
Tema 6.6 Coneprkanue yaeOHOro MaTepuaia
Pusnueckui cMbICT | DU3nMYEeCKU (MEXaHMYECKUI) CMBICH IPOM3BOJHOM — MI'HOBEHHAs CKOpPOCTb B
IIPOU3BOIHOM B | MOMEHT BpeMeHHU t: v =S’ (t)
podeccCuOHaTbHBIX [IpakTuueckoe 3aHsATHE
3ajadax
Tema 6.7 Copneprxanue yueOHOro MaTepuaia

MOHOTOHHOCTh (DYHKIUH.
Touku sxcTpemyma

Bospacranue u yObiBaHuE (QYHKLMHU, COOTBETCTBHE BO3pAaCTaHUs U YOBbIBaHUS
GyHKUMH 3HaKy Mpou3BoAHOM. IloHsATHME mNPOM3BOAHON BBHICIIEr0 IOPSIKA,
COOTBETCTBUE 3HAKa BTOPOM MPOMU3BOJHON BBHITYKJIOCTH (BOTHYTOCTH) (D)YHKIIUU Ha
OTPE3KE. 3a11aq1/1 Ha MAaKCUMyM W MHUHUMYM. ITonsTe ACHUMIITOTHI, CIIOCOOBI HX
oTpenieNieHusl. AJNTOPUTM HCCIenoBaHus (YHKIMH M MOCTPOEHHs ee rpaduka c
MOMOIIBIO TPOU3BOTHOMU. [[poOHO-TMHEHAs PYHKIUS

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tewma 6.8
UccnenoBanune QyHKIUA U1
MOCTPOEHUE IPaPUKOB

Cogepxanuie yaeOHOTO MaTepuana

HccnenoBanue Q)YHKHI/II/I Ha MOHOTOHHOCTb U ITOCTPOCHUC Fpa(l)I/IKOB.

HpaKTI/IquKOC 3aHATUC

Tema 6.9 HaubGompmee u

Coneprxkanue yueOHOro MaTepuana

HauMEHBIIIEe 3HaueHuns | HaxoxeHne HamOOJbIIEr0o M HAWMEHBLIET0 3HAYeHMHM (QYHKIMM, MOCTpOeHHE

byHKITUN rpa)KOoB MHOTOWJIEHOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTHYeCKOro aHajanu3a
KoMOunmpoBanHoe 3aHstue

Tema 6.10 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJep;KaHue (copep:xkanue

Haxoxnenue NMPHUKJIATHOT0 MOIYJIA)

ONTUMAJIBHOTO pe3yJbTaTa
C MOMOIIBIO MPOU3BOTHON
B HpaKTI/IquKI/IX 3agavyax

Hauwmensbiiee u HanOosnblee 3HaueHne GyHKIUN

[IpakTHueckoe 3aHsATHE
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Pazgen 7. 40
MHoOrorpaHHuKM M Teja
BpalleHHsA
Tema 7.1 Coneprkanue yueOHOro MaTepuaia
Bepmunel, pebpa, rpanu | [Tonsitue MHOrorpaHHuka. Ero sjeMeHTBI: BepIIMHBI, peOpa, rpaHu. luaroHasb.
MHOI'OTpaHHUKA Ceuenue. Bolmykiible 1 HEBBITYKJIbIE MHOTOTPaHHUKH

KOMOMHMPOBaHHOE 3aHATHE 2
Tema 7.2 Cogepxanue yaeOHOro MaTrepuaa
[Tpusma, ee | [lonsarue npusmel. Ee ocHOBaHus M OOKOBbIe rpaHu. Beicota mpusmel. [Ipsmas u
COCTaBJIAIONIME, CEYEHME. | HaKJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenue
Ilpsmass wu  npaBuibHas | KoMOMHUPOBAHHOE 3aHSTHE 2
MIPU3MBI
Tema 7.3 Copepxanue yueOHOro MaTepuana
[Tapamtenenunen, KyO. | [lapannenenunen, CBOMCTBAa MPSIMOYTOJILHOTO mapaienenunena, kyo. CeueHue
Ceuenue KyOa, | Ky0a, mapasuiesenumeaa
napajuiesienune1a KomMb6unupoBanHoe 3aHstue 2
Tema 7.4 Cogepxanue yueOHOro MaTepuana
[Mupamuna, ¢ | [lmpamuna u ee onementsl. CedeHne mnupamuisl. IlpaBunpHas nupamuza.
COCTaBJIAIONINE, CEYECHHE. | YCceUeHHAs MUpaMU/Ia
IlpaBunbHas  MUpaMuIA. | KoMGHHHPOBAHHOE 3aHATHE 4
VYceuennas nupamuaa
Tema 7.5 Coneprkanne yueOHOro MaTepuana
BbokoBas U nonnas | [Inomaas OOKOBOM M MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI
IIOBEPXHOCTh npu3Mbl, | KoMOMHIpOBaHHOE 3aHSTHE 2
MUPaMU/IBI
Tema 7.6 Copneprxanue yueOHOro MaTepuala
Cummerpust B KyOe, | CHMMETpHSI OTHOCHTEIBHO TOYKH, MPAMOM, IIockoctH. Cummerpuss B KyoOe,
napajuiesienunese, napajuiesienunesie, npusMe, nupamuie 2

IIpU3Me, MHpaMuIe

[IpakTHueckoe 3aHsATHE

Tema 7.7
IIpumepsl cumMmeTpuil B

IIpojeccnonaIbHO-OPHEHTUPOBAHHOE
NPHUKJIATHOT0 MOIYJIS)

coJep;kaHue (copep:xkaHue

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK 5.2.
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npodeccun

CuMmmeTpus B IpUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

HpaKTI/I‘ICCKOC 3aHATUC

Tema 7.8 Cogneprkanue yueOHOro MaTepuasa

[IpaBunbHbBIE [Tonsatue npaBuiIbHOrO MHOTOIpaHHUKA. CBOMCTBA MPAaBUIIBHBIX MHOTOTPAHHUKOB
MHOT'OTPaHHUKH, ux | [IpakTrueckoe 3aHsATHE

CBOMCTBA

Tema 7.9 Coneprkanue yueOHOro MaTepuasa

Hununnp, ero | Hununnp u ero snementsl. CeyeHue MIMHIPA (MapajijieIbHOE OCHOBAHUIO U OCH).
cocrapistonie. Cedenue | Pa3BepTka HuIMHApa

HUAJTUHIpPA KombOunupoBanHoe 3anstue

Tema 7.10 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJepkaHue (conepxkaHnue
Konyc, €ro | MPUKJIAHOT0 MOIYJIs)

coctapisitouie. CeueHue
KOHYyca

KOHYC n ero osiemeHTHl. CeueHue KOHYCa (napannenLHoe OCHOBAaHHMIO H
MMpOoXOoAA1Iee 4€pe3 BepI_HI/IHY), KOHHYCCKUEC CCUCHMU. Pa:mepTKa KOHYCa

HpaKTI/IqCCKOG 3aHATHUC

Tema 7.11 Coneprkanue yueOHOro Marepuana

VY ceueHHsIi KOHYC. | YceueHHbIN KOHYC. Ero oOpasytomas u BeicoTa. CeueHne yceueHHOTro KOHyca
Ceuennue YCEeYeHHOTO | KoMOMHMPOBAaHHOE 3aHATHE

KOHYyCa

Tema 7.12 Cogepxanue yueOHOTO MaTepuana

[ap u cdepa, ux ceueHust

Hlap u cdepa. B3aumuoe pacronoxkenue cdeprsl U 1iockoctu. CedeHue mapa,
cdepsl

KombOununpoBanHoe 3ansTHe

Tema 7.13
O0beMbl ¥ IUIOLIAAU
MOBEPXHOCTEH TeJ

Coneprkanne yueOHOro MaTepuana

O06nembl mupaMuibl 1 KoHYca. O0bem mrapa. [1nomaaun noBepxHOCTEH TE

KomMmOuHMpoBaHHOE 3aHSTHE

Tema 7.14
KombOunanmu
MHOTOTPaHHUKOB H  Tel

CogepxaHue yaeOHOTO MaTepHuaa

KOM6I/IHaI_[I/II/I reOMCTPHUYCCKUX TECJI

[IpakTHueckoe 3aHsATHE

36




BpAILICHUS

Tema 7.15
I'eomeTpuueckue
KOMOMHAIIMK Ha IPAKTHKE

Conepxanue yueOHOro MaTepraia

Hcnons3oBanne KOM6HH3HHI>'I MHOI'OIpaHHUKOB MW TCJI Bpall€HUA B IIPAKTUKO-
OpPHUCHTHUPOBAHHBIX 3aJavdax

[TpakTHueckoe 3aHsATHE 4
Pa3nean 8. 14
IlepBooGpa3nasn
byHxkuum, ee
NpUMEHeHue OK-01, OK-02,
Tema 8.1 Cogepxanue yueOHOro MaTepuana OK-03, OK-04,
IlepBooOpa3Hass (yHKUUM. | 3amaua 0 BOCCTAHOBJIIEHHWH 3aKOHA IBHKEHHUS II0 HM3BECTHOM CKopocTu. IloHsThe OK-05, OK-06,
[IpaBuna HaxoXXJeHus | mHTerpupoBanus. O3HaKOMJICHHE C IOHATHEM HWHTErpajia M IMepBOOOpA3HOU IS OK-07
epPBOOOPA3HBIX ¢ynkuun y=f(x). Pemenne 3amau Ha CBSI3p MEPBOOOpA3HONW M €€ MPOM3BOIHOM, K 5.2.
BBIUMCJICHHE MEePBOOOpa3sHOW i gaHHOW QyHkmmu. Tabmuma dopmyn mis
HAXO0XJICHUS MTepBOOOpa3HbIX. M3y4ueHne mpaBuiia BEIYMCICHHS IEPBOOOPA3HON 4

KomOunupoBanHoe 3anstue
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Tewma 8.2
[lmomane KpUBOJIMHEUHOU

Copepxanne yaeOHOT0O MaTepuaa

3azlaq1/1, NPUBOAAIINC K IMOHATHIO ONPCACICHHOI'O HHTCIrpala — O BBIYMCIICHHUU

Tpalenuu. @opMmyiia | IUIOIAAX KPUBOJMHEWHOW Tpamenud, O TMepeMemeHnd Toukd. [loHsrue
HrroTona — Jleitbuuiia ONPENIENIEHHOrO  WHTErpasa. ['eomeTrpuyeckuii ©  (QUIUYECKHI  CMBICIH
onpeneneHHoro uaTerpaita. opmyna Herotona— JleiiOuuia 2
Komb6unupoBanHoe 3ansatue
Tema 8.3 Coneprkanue yueOHOro MaTepuasa
Heonpenenennsiii u | [lonsiTue HEeonpeneIEeHHOTO HHTErpajia
OIpENEICHHBIA HHTErpaibl | KoMOMHUPOBAHHOE 3aHATHE 2
Tewma 8.4 Coneprkanue yueOHOro Matepuana
[Tonstue 00 | 'eoMeTpUYECKHU#T CMBICIT ONPEAETICHHOTO HHTErpaia
orpeJiesiecHHOM HHTerpane | KomOnHupoBaHHOE 3aHsTHE 2
KaK IJI0ILAU
KPUBOJIMHEWHON Tparneuu
Tema 8.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conepxkaHnue
OrnpesiesieHHBI  MHTETpal | MPUKJIATHOT0 MOXYJIA)
B JKM3HH I'eomerpuueckuii cmbicit  onpeneneHHoro wuHrerpana. @dopmyna Herotona -
JleitOuuna.
Pemenue 3agau Ha mpuMeHeHHE UHTETpalla JUIsl BEIYUCICHUS PU3NYECKUX BEIUYUH
¥ TUIOMIaaen 4
[TpakTHueckoe 3aHsATHE
Paznea 9. 14
Crenenu " KOpPHHU.
Crenennasi pyHKUIMA
Tema 9.1 Coneprxanue yueOHOro MaTepuaa
OK-01, OK-02,
Crenennast QyHKUMs, €€ | [ToHsTHE KOPHS N-Oif CTENEHH M3 AeiCTBUTENBHOro unciaa. OYHKIHH ¥ = VX HX OK- 03’ OK-04
T (9] v (v 9 1
CBOUCTBa cBoiicTBa U rpaduku. CBoHCTBa KOPHS N-0if cTENEeHN OK-05, OK-07
KomOunupoBanHoe 3aHsTue 4
Tema 9.2 Coneprkanue yueOHOTo MaTepuana
[Ipeobpa3zoBanue [TpeoOpa3zoBaHre UppPaIMOHATIBHBIX BhIPAXKEHUN
BBIPKEHHUI ¢ KOPHAMHU N- | KOMOMHUPOBAaHHOE 3aHSATHE 2
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OU cTeneHu

Tema 9.3 Cogepxanue yaeOHOT0 MaTrepuaa
CpoiictBa  crenenu ¢ | [ToHstue creneHu ¢ JrOOBIM PalMOHAIBHBIM TOKa3aTeiaeM. CTerneHHbIe (YHKIUH,
palnoHAIbHBIM U | UX CBOMCTBA U IpapuKu
JNENUCTBUTEIbHBIM Komb6unupoBanHoe 3ansatue 4
HoKa3aTesIMU
Tema 9.4 Copepxanue y4eOHOT0o MaTepuaa
Pemenne PaBHOCWIBHOCTE MppPAalMOHAIBHBIX YPAaBHEHMM M HEpaBeHCTB. Meroasl HX
MppalMOHATIBHBIX pemieHus. Penenre nppaluoHaabHbIX YPaBHEHUI U HEPABEHCTB
YpaBHEHUH U HEPABEHCTB | KoMOUHHPOBAaHHOE 3aHSTHE 4
Paznen 10. 16
IlokazaTenbHast
pyHKIun
Tema 10.1 Coneprkanue yueOHOro Marepuana
ITokaszarenpHasd GyHkuus, | CTerneHb ¢ TPOU3BOJBHBIM  JICUCTBUTENILHBIM  IMOKa3areneM. OmnpeneneHue
€€ CBOMCTBa NoKa3aTeabHON (DYHKIMH, €€ CBOHCTBa M TpaduK. 3HAKOMCTBO C IPUMEHEHHUEM
nokaszarenabHON (yHKIMU. PeneHne mokasaTelabHbIX YpaBHEHUH (DyHKIMOHAIBHO-
rpau4ecKuM METOJI0OM 4 OK-01, OK-02,
KomOuHMpoBaHHOE 3aHATHE OK-03, OK-04,
Tema 10.2 Coneprkanue yueOHOro MaTepuana OK-05, OK-07
Pemienne mnokasarenbHbIX | PemeHne moka3aTeNbHBIX YPaBHEHHWH METOJOM YpaBHHUBAaHUS —IOKa3aTelew,
YPaBHEHMH U HEPABEHCTB | METOJIOM BBEJICHHSI HOBOH MEPEMEHHOW, (PyHKIIMOHAIBHO-TPAUIECKUM METOIOM.
Pemenne nokasarenbHbIX HEPABEHCTB 8
[TpakTHueckoe 3aHsATHE
Tema 10.3 Coneprxanue yueOHOro MaTepuaa
CucreMbl TOKa3aTenbHBIX | Pemrenue cucteM moxa3aTenbHBIX ypaBHEHHN
YpaBHEHUM KomMmOuHMpoBaHHOE 3aHSTHE 4
Pa3znen 11. Jlorapudmni. 18 OK-01, OK-02,
Jlorapupmuyeckas OK-03, OK-04,
dyHKIUS OK-05, OK-07
Tema 11.1 Copepxanue yueOHOro Marepuana [IK 5.2.
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Jlorapupm qucia.
Jecatuunspiit u
HATYpaJbHBIN JIOTapu(MBI,
YHCIIO €

Jlorapudm umcna. JlecATHUHBIN U HATYpaTbHbIA JOrapu(Mbl, YUCIIO €

KomOunupoBanHoe 3anstue

Tema 11.2
CpoiictBa  Jsorapudmos.
Onepanus

Copepxanue yueOHOro Marepuaa

CgoiictBa sorapudmo. Onepanus JorapuGMupoBaHus.

KomOunupoBanHoe 3anstue

norapuMUpPOBaAHUS
Tema 11.3 Copepxanue yaeOHOT0 MaTepuaa
Jlorapudmmueckas Jlorapudmuueckas QyHKIUS U €€ CBOHCTBA

(byHKIHsA, ee CBOWCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 11.4

Pemenue
JorapupMHUIECKUX
YpPaBHEHUI U HEPABEHCTB

Cogepxanue yueOHOro MaTrepuana

[Tonste norapudmuueckoro ypaBHeHusa. Omepanus MOOTeHIHpPOBaHUSA. Tpu
OCHOBHBIX METOJla pelIeHUsl JorapuMHUUECKUX YpaBHEHHH: (QYHKIIMOHAIBHO-
rpaduyeckuid, MeTOoJ MOTEHLUHPOBAHUS, METOJ| BBEIEHUS HOBOW IMEPEMEHHOM.

Jlorapudmuueckre HepaBeHCTBA

KombOununpoBanHoe 3ansTHe

Tema 11.5 Coneprkanne yueOHOro MaTepuana

Cucremsl ANTOpPUTM peIIeHUsT CUCTEMbl ypaBHEHUH. PaBHOCHIBHOCTH JorapupMUUECKUX
Jorapu(pMUIECKUX YpaBHEHUI U HEPABEHCTB

ypaBHEHUN KomOuHMpOBaHHOE 3aHATHE

Tema 11.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coJep;kaHue (conepxanue

Jlorapudmsl B mpupoae u
TEXHHUKE

NPHUKJIATHOT0 MOAYJIf)

[Ipumenenne norapudma. Jlorapudmuueckas crnupanib
MaTeMaTUYECKHUE CBOMCTBA

B npupome. Ee

HpaKTI/ILIeCKOC 3aHATUC

Paznen 12.
Mpuo:xecTBa. JIeMEHTHI
Teopuu rpagos

Tema 12.1

Coneprkanne yueOHOro MaTepuana
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MHuoxkecTBa

[TonsTne muoxectsa. [TonmMHOkecTBO. Onepanuu ¢ MHOXKECTBAMHU

KomOunupoBanHoe 3anstue 2
Tema 12.2 IIpodeccnonabHO-OPHEHTHPOBAHHOE coJiep;KaHue (conepxkanue
Onepanuy ¢ MHOXECTBAMH | HPHKJIAJHOTO MOLYJIs1)
Onepannu ¢ MHOXKecTBaMH. Pelenue npukiaaHbeIxX 3a1a4
[IpakTuueckoe 3aHsiTuE 2
Tema 12.3 Conepxanue yaeOHOT0 MaTepuaa
I'pader [Monstue rpada. Cesa3HbIA rpad, nepeBo, MUKI rpad Ha TUIOCKOCTH
[TpakTnueckoe 3aHsATHE 2
Paszmen 13. DaeMeHTHI 20
KOMOUHATOPUKH,
CTATUCTUKH M TEOPHH
BepoOsATHOCTE
Tema 13.1 Coneprxkanue yueOHOro MaTepuaa
OcHoBHbIE nouATHs | [lepectaHOBKH, pa3MenIeHUs], COUETAHUSI.
KOMOWHATOPUKH 4
KomOunupoBanHoe 3aHsTHE.
Tema 13.2 Coneprxanue yueOHOro MaTepuasa
CoOsbiTHE, BEPOATHOCTE | COBMECTHBIE U HECOBMECTHbBIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYMMBI OK-01, OK-02,
coObiTusA.  ClOKEHHE U | COOBITHIL. Y CIIOBHASI BEPOSITHOCTh. 3aBHCUMBIC M HE3aBUCHMBIE COOBITHS. Teopembl OK-03, OK-04,
YMHOKEHUE BEPOATHOCTEN | O BEPOSTHOCTH MPOHU3BENECHUS COOBITH. OK-05, OK-07
2 IIK 5.2.
KomOuHnpoBaHHoe 3aHsATHE
Tema 13.3 IIpodeccrnonaIbHO-OPHEHTUPOBAHHOE coJep:KaHue (conep:xxanue
BepositHOCTB B | IPHKJIATHOTO MOLYJIs1)
po¢eCCHOHATHHBIX OTHOCHUTENbHAsT YacTOoTa COOBITHS, CBOMCTBO €€ yCTOMYMBOCTH. CTaTUCTHYECKOE
3aayax omnpezeneHue BepossiTHocTU. O1leHKa BEPOSTHOCTU COOBITHS
[IpakTHueckoe 3aHsaTHE 4
Tema 13.4 Copneprxanue yueOHOro MaTepuaa
JuckperHas  ciydaiHas | Bunel cinyvaiiHbix BenmuuuH. OrnpenenieHue JAMCKPETHON Cly4allHOW BENWYMHBI.
BEJIMYNHA, 3aKOH €€ | 3aKOH pacHpelielieHuss JUCKPETHOW cilydaiilHOM BenuuuHbl. Ee uucioBble
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pacnpezeneHus

XapPaKTCPUCTHKU

KomOunupoBanHoe 3anstue

Tema 13.5
HenpepbiBHast ciydaiinas
BEJIMYMHA.

Copepxanue yueOHOro Marepuana

OnpeneneHre HEMPEPHIBHON CIy4YailHON BETMYUHBI.

Komb6unupoBanHoe 3ansatue

Tema 13.6 Cogepxanue yaeOHOT0O MaTrepuaa
3agaun  MmaremaTtudeckod | Bapuanmonneii  psn.  [lomuron wactor u  rucrorpamma. CTaTHCTHYECKHE
CTaTUCTUKH XapaKTePUCTHKH psia HAOII0AaeMBbIX TAaHHBIX
KomOunnpoBanHoe 3aHsaTHE
Tema 13.7 IpodeccnonanbHO-OpUEHTHPOBAHHOE coJiep;KaHue (conepxkanue

CocraBienne TaOmIHUIl U
JUarpaMM Ha MPaKTUKE

NMPHUKJIAJTHOT0 MOIYJIA)

[TepBuunas 06pabOTKa CTATUCTHYSCKUX TAaHHBIX. | padrueckoe ux mpencTaBicHHE.

Haxo;xneHHe CpCAHUX XapaKTCPUCTHUK, Ha6JIIOI[a€MI)IX JaHHBIX

[IpakTrueckoe 3aHsaTHE
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Pa3znen 14. YpaBHenus u

24

HEepPaBeHCTBA
Tema 14.1 Cogepxanue yaeOHOro MaTrepuaa
PaBHOCHIBHOCTE PaBHOCHMIIBHOCTh ypaBHEHUM W HepaBeHCTB. OmpenaesieHusi. OCHOBHBIE TEOPEMBI

YpaBHEHUI U HEPABEHCTB.

PaBHOCHUJIBHBIX IIEPEXOAaxXx B YpPaBHCHHAX W HEPABCHCTBAX. O6HII/IC METOAbI

OOmue MeToAbl pellieHusl | pellieHusT YPaBHEHHI: MEepeXxoj OT PaBeHCTBAa (YHKIUH K PaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (DYHKIHH, METOJ Pa3i0oKEeHUs HA MHOXHTEIH, METO] BBEACHUS
HOBOH NepeMeHHO!, (YyHKINOHATBHO-TpapUIecKuii METOA
KomOunupoBanHoe 3anstue

Tewma 14.2 Copepxanue yueOHOT0O MaTeprala

I'padmueckuit MeToJ | O01ure MeToAbl pelieHnsl HEPABEHCTB: MEPEX0l OT CPAaBHEHUS 3HAUCHUN (PYHKITHI

pelieHus YPaBHEHMH, | K CpPaBHCHUIO 3HAYCHUW apryMEHTOB JUIsi MOHOTOHHBIX (DYHKIMA, METOA

HEPABEHCTB MHTEpPBaOB, GyHKIMOHANBHO-Tpaduueckuii metof. ['paduueckuit Mmetoa pemeHus
YpPaBHEHUI U HEPABEHCTB 4
KomOunupoBanHoe 3anstue

Tema 14.3 Coneprkanue yueOHOro MaTepuana

VYpaBHenus U HepaBeHCTBA | Onpenenenue Moayns. Packpeitue Monyns mo ompenenenuto. [Ipocreiiinue

C MOZYJIEM YPaBHEHHs M HEPABEHCTBA ¢ MoayseM. [IpumeHeHne paBHOCWIBHBIX NEPEXOIO0B B
OTIpe/IeIeHHBIX THIIaX YPaBHEHUI U HEPABEHCTB C MOJIYJIEM 4
KomOunmpoBaHHoe 3aHsATHE

Tema 14.4 Coneprkanne yueOHOro MaTepuana

VYpaBHeHMs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoMm. [Ipocrelimme ypaBHEHHS U HEPABEHCTBA C TApaMETPOM

C mapameTpaMu KomOunupoBanHoe 3aHsTue 2

Tema 14.5 IIpojeccrnonaIbHO-OPHEHTUPOBAHHOE coJep:KaHue (conep:xxanue

CocraBiieHHE M pelLICHHE | HPUKJIAIHOTO MOLYJIsI)

npodecCHOHANBHBIX 33/1au | PerreHne TEKCTOBBIX 33124 MPO(ECCHOHATBHOTO COCPIKAHUS

C TIOMOIIIBIO YpaBHEHHM [TpakTHYecKue 3aHsITHS 8

Tema 14.6
Pemenue
YpaBHEHUS U HEPABEHCTBA

3a7ad.

Conepxanue yueOHOro MaTeprasa

OO0ue MeTobl pelieHsl YpaBHEHUH. YpaBHEHUSI U HEPABEHCTBA C MOJYJIEM M C
napameTpamu

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,

OK-07
[IK 5.2.
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| [IpakTrueckoe 3aHsTHE

Koncynbranumn 10
IIpome:kyTounas arrectauus (JK3aMeH) 4
Bcero: | 280
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3. YciaoBus peajiu3anuu NporpaMmMbl 001eo0pa3oBaTeIbHOM JUCHUIIJINHbBI

3.1. I[JIH peanu3anu nmporpaMmmbl JTUCHUIIJIUHBI T0JKHbI ObITh NpeaAyCMOTPECHBI

cleayrmue cneuamajabHbIC MOMEIICHUSA

PeaHI/ISaHI/I}I [nporpaMmbl  TUCHUIIIINHBI Tpe6yeT HaJIN4Hs1 yqe6H0ro KaOMHETa

MaTeMaTHKH.
O6opynoBanue yu4eOHOro KabUHeTa:

- TOCAI0YHBIC MECTa IO KOJMYECTBY 00YUaIOIINXCS;

- pabouee MecTO MpenoaBaTes;

- KOMIUTICKT Y4eOHO-HATJISTHBIX TOCOOMIA,

- KOMIUICKT 3JIEKTPOHHBIX BUEOMATEPUATIOB,;

- 3aJIaHUs A1 KOHTPOJIBHBIX paboT;

- Ipo¢eCCUOHAIBHO OPUEHTHUPOBAHHBIC 3a1aHMUS;

- MaTepuasbl SK3aMeHa.

TexHuueckue cpeacTsa 00yueHUs:

- IEPCOHATBHBIN KOMITBIOTED C JTUIICH3UOHHBIM MMPOTPAMMHBIM 00€CIICUeHUEM;
- IPOEKTOP C IKPAHOM.

3.2. UndopMmanmonHoe obdecnevyenue o0yueHust

OCHOBHBIC HCTOYHHUKHU:

1. Marematuka: yueOHHK ISl CTYI. YUPEKIeHUM cpe. mpod. oopazoBanus M.U.

bammvakor M.: U3natenbckuii ieHTp «Akagemusi», 2024,

2. Maremaruka. 3agaqduK: y4ae0. TocoOue s CTyA. YUpexKACHUH cpe. mpod.
oOpa3oBaHuUs M.H. bammakoB M.: U3narenbckuil HEHTP «AKAIEMUD,
2024.

I[OHOJ'IHI/ITGJ'H)HI)IG HNCTOYHHNKMH:

1. AnreGpa u Hauana maremaTuueckoro aHanusa. 10 kiaacc Mopakosuya A.T'.
Muemosusna, 2020

2. Anrebpa u Hayana MmatemaTuueckoro aHanumsa. 11 kmacc Mopakosua A.T'.
Mmuemosusna, 2020

DJIEKTPOHHBIEC U3/TAHUS

1. Beepoccniickue nnteprer-omummnuansl. - URL: https://online-olympiad.ru /
(mata obpamenus: 12.07.2022). - TekcT: 37€KTPOHHBIN.
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2. Enunas komnekmus 1udpoBbix oOpaszoBaTenbHBIX pecypcoB. - URL:

http://school-collection.edu.ru (mata obpamenus: 08.07.2022). - Tekct:
3JICKTPOHHBIM.
3. HNudpopmannonnas cucrema «EquHoe okHO JocTyna K 00pa3oBaTeIbHbIM

pecypcamy». - URL: http://window.edu.ru/ (mara obpamenus: 02.07.2022). - Tekcrt:
3JICKTPOHHBIM.
4, Hayunas siekrponnas 6udmmoreka (HOB). - URL: http://www.elibrary.ru
(mara obpamenus: 12.07.2022). - TekcT: 37eKTPOHHBIN.

5. OTkprIThIN KOJUTEHK. MaTtemaruka. - URL: https://mathematics.ru / (mata
obpammenus: 08.06.2022). - TeKCT: 3JCKTPOHHBIH.

6. [ToBTOopuMm matematuky. - URL: http://www.mathteachers.narod.ru / (nara
oOpamenus: 12.07.2022). - TekcT: 31€KTPOHHBIN.

7. CripaBOYHUK 10 MaTeMaTUKE ISl MIKOJbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nara odpamenus: 12.07.2022). -
TeKCT: IIEKTPOHHBIN.

8. Cpennsisi MaTeMaTuyeckasi UHTepHeT 1ikoina. - URL:
http://www.bymath.net/ (mara obpamenus: 12.07.2022). - TeKCT: 37CKTPOHHBIH.

9.Denepanbubii mopran «Poccuiickoe oopazoBanue». - URL:
http://www.edu.ru/_(mata oopamenus: 02.07.2022). - TekcT: 2IEKTPOHHBIN.
®denepanbHbIi HEHTP UH()OPMAIMOHHO-00pa3oBaTelibHbIX pecypcoB. - URL:
http://fcior.edu.ru / (nata ooparenus: 01.07.2022). - TekcT: 37K TPOHHBIHI

46


http://school-collection.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm
http://www.bymath.net/
http://www.edu.ru/

4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHHSI 0011e00pa30BaTeIbHOM

AUCHUIIJINHbBI

KoHTpo/ib U oueHka pe3yJbTaTOB OCBOCHHS OOIICOO0Pa30BATEIBHON IUCITUTUTHHBI

pacKpbIBalOTCST  4epe3

AUCHUIITIMHAPHBIC

pe3yIbTaThl,

HaIIpaBJICHHBIC Ha

dbopmupoBaHre 00X M MPOodecCHOHATBHBIX KOMIIETCHIIMHA MO pa3fesiaM U TeMam

COACPKaHUA yqe6Horo Matcpualia.

Oo6masi/npodeccuoHanbHast Paznen/Tema Tun oneHoYHBbIX
KOMIIeTEeHIIUsI MepOnpUusITUS
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 IT-0/c3 1.4, 1.5 TecTupoBanue
pelIeHHs 33134 P2, Temsr 2.1, 2.2,2.3,2.4,2.5 [1-o/c Y eTHBII ompoc
npoQecCuoHaNBEHOM P'3, Temer 3.1, 3.2, 3.3 Tl-o/c MartemaTnueckuii
EATEIBHOCTH P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 MKTAHT
IT-o/c, 4.8, 4.9, 4.10
MPUMEHUTEIHHO P 5, Tempr 5.1, 5.2 NupuBuyanpHas
K Pa3JINYHBIM KOHTCKCTaM P 6, Tems 6.1,6.2, 63,64, 6.5, 6.6, CaMOCTOSITeITbHAS
6.7 TI-o/c, 6.8, 6.9, 6.10 TT-0/c pabota
P7, Temwr 7.1,7.2,7.3,7.4,7.5,7.6, Hpencrasnenue
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pE3yJIbTaTOB

7.12,7.13,7.14,7.15, 7.16
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5

MPaKTHYECKUX padoT
3aiuTa TBOPUYECKHUX

P9, Temsr 9.1,9.2,9.3,94 pa6oT

P 10, Tembl 101, 102, 10.3 3aH_H/ITa

ll)lli, ;Fle:h;[blllllélﬁl 1/.2, 11.3 IT-o/c, MHMBHLYa/IbHbBIX

4, 119, 11.0 11-0/¢ IIPOEKTOB

P12, Temsr 12.1,12.2,12.3 KoHTpombHas paGota

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

Heo/e. 13.6 BIIIOJIHEHHE

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14,5 | OO MCHAMOMHBIX

T-o/c, 14.6 Sadanii
OK 02. Ucnonb30BaTh P1,Temal.1,1.2,1.31I-0/c,1.4,1.5 TectupoBanue
COBpPEMEHHBIE CPEJICTBA P2, Tems 2.1,2.2,2.3,2.4, 2.5 II-o/c Y CTHBIH onpoc
MOUCKA, aHaJIu3a U P3, Temer 3.1, 3.2, 3.3 IT-0/c MareMaTHuecKuit
T P4, Temp14.1,4.2,4.3,4.4,4.5,4.6,4.7 MKTAHT

prp T-o/c, 4.8, 4.9, 4.10

uH(OpPMALUH, U P 5, Temst 5.1, 5.2 WuauBuayansHas
HH(bOpMaHHOHHBIC P 6, TeMbl 61, 62, 63, 64, 65, 66, CaMOCTOATCIIbHAA
TEXHOJIOTHH JUIs BBITONHEHUA | 6 7 [[-0/c, 6.8, 6.9, 6.10 T1-0/C pabora
3a1a4 Mpo(eCCHOHAIBHOMI P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6, I[Ipencrasienue
JEATENEHOCTH 7.7 -0/c,7.8,7.9, 7.10 TT-o/c, 7.11, pe3yJIbTaToB

7.12,7.13,7.14,7.15, 7.16
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
P9, Tems 9.1,9.2,9.3,94
P 10, Temsr 10.1, 10.2, 10.3

MPaKTUYECKUX padoT
3ammnTa TBOPYECKUX
pabort

3amura
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P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c
P12, Temsr 12.1, 12.2, 12.3

UHAUBUAYAJIbHBIX
MIPOEKTOB
KonTponbHas padora

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

IT-o/c, 13.6 AK3aMEHAIIMOHHBIX

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

IT-o/c, 14.6
OK 03. IitanupoBats u P 1, Tema 1.1, 1.2, 1.3 T-o/c* 1.4, 1.5 TecTupoBanue
peanu3oBbIBaTh coOCTBeHHOE | P 2, Temn1 2.1,2.2,2.3,2.4,2.5 l-0/c VYcerHblii onpoc
npoQeCcCHOHATBEHOE U P'3, Temer 3.1, 3.2, 3.3 Tl-o/c MartemaTnueckuii
IMUHOCTHOE PasBHTHE P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 HKTAHT

’ [T-o/c, 4.8, 4.9, 4.10

MPEAIPUHIMATEIBCKY IO P 5, Tembl 5.1, 5.2 WNuauBuayanbHas
JICSITEIIBHOCTD B P 6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOSITeNTbHAS
npodeccuonanbHOl chepe, 6.7 TI-0/c, 6.8, 6.9, 6.10 TT-o/c pabota
WCIIOJIb30BaTh 3HAHUS T10 P 7, Temn 7.1,7.2,7.3,7.4,7.5,7.6, [Ipencrasienne
(MHAHCOBOH TPAMOTHOCTH B 7.7 I-0/c,7.8,7.9, 7.10 [T-o/c, 7.11, pe3yJIbTaToB

PAa3JIMYHBIX )KU3HCHHBIX
CUTyalusiax

7.12,7.13,7.14,7.15, 7.16
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temb1 9.1,9.2,9.3,9.4

NPaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pador

P 10, Temsr 10.1, 10.2, 10.3 3amura

P11, Temsr 11.1,11.2, 11.3 IT-0/c, VHMBH/IyaJIbHBIX

11.4,11.5, 11.6 T-o/c Hpociron

P12, Temsr 12.1,12.2,12.3 KoHTposbHas paGota

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

Brimonnenue

IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14,5 | OO MCHANMOMHBIX

M-o/c, 14.6 Sadanii
OK 04. Db dexTruBHO P 1, Tema 1.1, 1.2, 1.3 TT-0/c®, 1.4, 1.5 TectupoBanue
B3aHMOJICHCTBOBATH U P2, Temn 2.1,2.2,2.3,2.4,2.5 II-0/c VCTHBIH ompoc
paboTarh B KOJUIEKTHBE U P'3, Temrr 3.1, 3.2, 3.3 [l-o/c MaremaTnaeckuii
KOMAHe P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 TUKTAHT

IT-o/c, 4.8, 4.9, 4.10

P 5, Temsr 5.1,5.2 WrmeunyabHas

P 6, Temrr 6.1,6.2,6.3,6.4,6.5,6.6, CaMOCTOATCIIbHAS

6.7 TT-o/c, 6.8, 6.9, 6.10 TT-o/c pabota

P7, Temsi 7.1,7.2,7.3,7.4,7.5, 7.6, Tpeacrabnenne

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pe3ynpTaToB

7.12,7.13,7.14,7.15,7.16

P8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5

P9, Tems1 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3

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

P12, Temsr 12.1,12.2,12.3

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

MPaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabort

3amura
WHAWBUYaJTbHBIX
MIPOEKTOB
KonTtponsHas padora
Brimonnenune
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IT-o/c, 13.6 SK3aMEHAIMOHHBIX
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 | 3ananwuit
IT-o/c, 14.6
OK 05. Ocy1ecTBasiTh P 1, Tema 1.1, 1.2, 1.3 IT-0/c®, 1.4, 1.5 TectupoBanue
YCTHYIO H IHCHMEHHYIO P2, Temnr 2.1,2.2,2.3,2.4,2.5TI1-0/c Y CTHBIH ompoc
KOMMYHHKAIHIO HA P3, Tempi 3.1, 3.2, 3.3 TI-o/c Maremarudeckuii
TOCYIAPCTREHHOM A3EIKe P4, Temn1 4.1,4.2,4.3,4.4,45, 4.6, 4.7 MKTAHT
o IT-o/c, 4.8, 4.9, 4.10
Poccuiickoit denepainuu ¢ P 5, Temsr 5.1, 5.2 NuauBunyanbHas
y4eTOM 0COOEHHOCTEH P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOSTEIIbHAS
COILIMATILHOTO U KYJIBTYPHOTO 6.7 IT-0/c, 6.8, 6.9, 6.10 TT-0/C paborta
KOHTEKCTa P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6, Ipencrasnenue
7.7 I-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pe3yapTaToOB

7.12,7.13,7.14, 7.15, 7.16
P &, Temsr 8.1, 8.2, 8.3,8.4, 85

MPAaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX

P9, Temsr 9.1,9.2,9.3,94 pador
P 10, Tembr 101, 102, 10.3 3ammmra
P 11, Temsr 1.1, 11.2, 11.3 TT-oc, e ——
11.4,11.5, 11.6 TI-o/c HpOEKTOR
P12, Temsr 12.1,12.2,12.3 KoHTposbHas paGota
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
Bremonuenue
IT-ofc, 13.6 9K3aMEHAIIMOHHBIX
P 14, Temur 14.1, 14.2, 14.3, 144, 14.5 N .
M-o/c, 14.6 Saatm
OK 06. IIposBisaTh P1,Temal.1,1.2,1.31I-0/c,1.4,1.5 TecTupoBanue
IPaXKIaHCKO- P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, YCTHBIH onpoc
[AaTPUOTHYECKYIO MO3HIIHIO, 6.711-0/c, 6.8, 6.9, 6.10 IT-0/c Maremarudeckuii
JIeMOHCTPHPOBATH P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, JUKTaHT
OCO3HAHHOE TIOBEICHNE Ha 7.711-0/¢,7.8,7.9, 7.10 IT-o/e, 7.11, WunuBuyanbHas
7.12,7.13,7.14,7.15,7.16
OCHOBE TPaJIULHUOHHbIX CaMOCTOSTENbHAS
e — P 8, Tems! 8.1, 8.2, 8.3, 8.4,8.5 AGoTa
HHeneo P 14, Temr 14.1, 14.2, 143, 14.4, 145 | P
LIEHHOCTell, B TOM 4HCIIE ¢ I[Ipencrapnenue
I1-o/c, 14.6
Y4ETOM IrapMOHH3AIUH PE3yNILTaTOB

MCXHAIIMOHAJIbHBIX U

IMPAKTUYCCKUX pa60T

MEXPEJIUTUO3HBIX 3amura TBOPYECKUX

OTHOIIEHUH, IPUMEHSATh pabor

CTaHIapThI 3amura

AHTUKOPPYIIIUOHHOTO WHIMBUIYTHHBIX

IIOBEJICHUS IIPOEKTOB
KonTponpHas pabota
Brimonnenue
9K3aMEHALIMOHHBIX
3aJaHuN

OK 07. ConericTBOBaThH P 1, Temal.1, 1.2, 1.3 TI-0/c’, 1.4, 1.5 TectupoBanue

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c

5 MMpogheccuoHanbHoe-0pUEHMUPOBAHHOE COOepHaHUEe
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COXPAHEHUIO OKPYIKAIOIICH
Cpenbl, pecypcocOepeKeHHUIO,
MPUMEHSTH 3HaHUS 00
W3MECHECHUU KIIUMaTa,
MIPUHITUITBI OEPEIITUBOTO
MPOU3BOJICTBA, Y3 (HEKTUBHO
JIENCTBOBATE B
Ype3BBIYAHBIX CUTYAIHSIX

P 3, Temsr 3.1, 3.2, 3.3 I1-0o/c

P4, Teme14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10

P5, Temer 5.1,5.2

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

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

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

P9, Tems 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5, 11.6 I1-o/c

P12, Temnr 12.1,12.2,12.3

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, 14.4, 14.5
IT-o/c, 14.6

YceTHBIT onpoc
MaremaTudeckui
JUKTaHT
NupuBunyansHast
CaMOCTOSTENbHAS
pabora
[IpencraBnenue
pe3yIbTaTOB
MIPaKTU4YECKUX paboT
3aiuTa TBOPUYECKUX
pabor

3amura

WHIUBUTYy ATBHBIX
MIPOCKTOB
KontponbHas pabora
Brimonnenue
9K3aMEHaALIMOHHBIX
3aJaHui

[IK 5.2. Opranu3oBbiBaTh
MaTepHUaTbHO-TEXHHUYECKOES
o0ecreyeHue mpoiiecca mo
TEXHUYECKOMY
00CITy’)KUBAaHHUIO H PEMOHTY
ABTOTPAHCIIOPTHBIX CPEJICTB.

P 1, Tema 1.3 IT-o/c®

P 2, Tema 2.5 IT-o/c

P 3, Tema 3.3 IT-o/c

P 4, Tema 4.7 IT-o/C

P 6, Tems! 6.7 I1-0/¢6, 6.10 IT-o/c
P 7, Temsr 7.7 IT-0/c, 7.10 I1-o/c,
P 11, Temsr 11.3 IT-o/c, 11.6 IT-o/c
P 13, Temsr 13.5 I1-o/c

P 14, 14.5 I1T-o/c

VYcrHblil onpoc
@pOHTAIBHBIN
KOHTPOJIb
WNHnuBunyanbHbli
KOHTPOJIb

AHanu3 myGIMYHOTro
BBICTYTUICHUS
[IpakTnueckue
paboThI
Brinonnenue
9K3aMEHALMOHHOTO
TecTa

8 MMpoheccuoHanbHoe-0puUEHMUPOBAHHOE COOEPHaHUE
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