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pa3paboTaHa B COOTBETCTBUU CO CICAYIOIIMMH HOPMATHBHBIMU JOKYMEHTAMMU:
. ®enepanbHbiii 3ak0H «O0 obOpazoBanmu B Poccuiickoit denmeparun» oT
29.12.2012 N 273-®3;
. [Ipuka3 MunucrepcrBa npocsemenuss PO ot 24.05.2022 Ne 762 «O06
YTBEPXKICHUU TOpsAJIKA OpraHu3allid M OCYHIECTBICHHUS 00pa3oBaTelbHON
NESATEILHOCTH 10 00pa30BaTeNIbHBIM MpOrpaMMaM CpPeAHEro Mpo(ecCHOHATbHOTO
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CTaHAApT  cpeaHero  oOmero  oOpa3oBaHUs,  YTBEPKICHHBIM  MPUKA30M
MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit deneparuu ot 17 mas 2012 r.
No 413y
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Marematuka s nOpodeccHoHaIbHBIX  00pa3oBaTEIbHBIX  OpraHU3alui,
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1. OOmas xapakrTepucTuka @pPUMepPHOH padouyeil  MporpamMmbl
0011e00pa3oBaTEJIbHOI0 Y4eOHOI0 MpeaMeTa MaremMaTuka

1.1. Mecto npeaMeTa B CTPYKTYpe npogeccuoHAIbHOM
o0pasoBareabHoil nporpammsl CIIO:

OO6mieoOpa3oBaTenbHBIA ~ Yy4eOHBIM mpeaMeT MareMaTtnka — SBISCTCS
00si3aTeIbHONM  4YacThi0  00IIe00pa30BaTEeIbHOTO  IUKJIAa  00pa3oBaTENbHOMN
nporpammbl B cootBercTBUU ¢ PI'OC CIIO mo mpodeccun 19.01.09 Mactep no

QKCIIJIyaTalinuy, MCXaHU3allu, dBTOMAaTHU3alll U DOGOTHB&HI/II/I TCXHOJOINICCKOI'O

060DVI[OB3HI/I§I 1 IIPOIECCOB MUIIEBOM TPOMBIILICHHOCTH

1.2. llesn u muIaHupyeMble pe3yJibTaThl 0CBOEHHUS MPeAMeTa:
1.2.1. llean» npeamera

Conepxanue mnporpamMmbl  00I111€00pa30BaTEIBHOTO Y4YEOHOro MpeaMera
MareMaTuka HampaBJI€HO Ha JIOCTH)KEHUE PE3YNbTaTOB €€ U3YYCHHUS B
cootBercTBUM € TpeboBanusiMu PI'OC COO c yderoM mnpodeccuoHaIbHON
HarnpasyieHHocTH OI'OC CIIO.
1.2.2. Ilnanupyemble pe3yJibTATBI OCBOEHHSI 001I€00PA30BATEIBHOTO
npeamera B coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3Hauenue npeameT umeet npu popmupoBanuu u pazputuu OK u I1K.



O01mme KOMIIEeTEHIINHT

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oﬁume1

I[I/ICIII/Il'l.]'II/Il-IaprIe2

OK 01 Beibupatb criocoOsl
[peLeHus 3a1a4
podeccnoHaTEHOMI

e TeIbHOCTH
[IPUMEHUTEBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYyIy, OCO3HAHHE IICHHOCTH
MacTepCcTBa, TPYIOII00UE;

- TOTOBHOCTbH K aKTUBHOU ACATCIIbHOCTHU
TEXHOJOTNYECKOW U CONMAIBHON HAIpaBICHHOCTH,
CIIOCOOHOCTh ~ MHHIMHPOBATh, IUIAHUPOBATH U
CaMOCTOSITEIILHO BBITIOHATH TAKYIO JACATCIBHOCTD;

- HHTEpEC K Pa3ITUYHBIM chepam
podecCHOHATEHOM JIeATEIIEHOCTH,

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
I[IO3HABATCIIbHBIMN HeﬁCTBHﬂMHI

a) 0a30BBIC JIOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIILHO (bopMyIHMpoBaTH u
aKTyalu3MpoBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIIMBAaTh CYIIECTBEHHBIH TMPHU3HAK WIH
OCHOBAaHUA [JId CpaBHCHHA, KJ'IaCCI/I(bI/IKaIII/II/I H
0000IICHHS;

- ONpeneNATh e JCSITeILHOCTH, 3a]aBaTh
MMapaMETPhI U KPUTEPHUU UX JOCTHUIKCHUSA

- BBIABIISATh 3aKOHOMEPHOCTH M TPOTHBOPEYUS B
[paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTUBHI B JACSITENHLHOCTh, OIICHUBATH

COOTBCTCTBUEC  pPEC3YyJIbTATOB  LCJIAM, OLCHUBATH

-BJIaJIETh METOAAMHU JJOKA3aTENbCTB, AITOPUTMAMU PELICHUS
3agad; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSTh UX, IPOBOIUTH J1I0Ka3aTEIbHbIC
[PaCCYXIEHHUs B XOJI€ PELICHMSI 3a/1a4;

- YMETb OIIEPUPOBATH MOHATHSMHU: CTEIIEHb YUCIIA, JOorapupm
UKCJIa; YMEHHE BBINOIHATH BBIYMCIICHUE 3HAYCHUN U
peoOpa30BaHus BEIPAKEHUN CO CTENEHSAMHU U Jiorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BRIPAKCHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,
ppallMOHANIbHBIE, TOKA3aTeJIbHbIE, CTENICHHBIE,
lorapu@mMuuecKue, TPUrOHOMETPUUIECKUE YPABHEHUS U
HEPAaBEHCTBA, X CUCTEMBI;

- YMETb ONEpPUPOBATH MOHATHAMHU: (QYHKIINS, HETIPEphIBHAS
(yHKLIMS, TPOU3BOHAS, IEpBOOOpa3Has, ONpeAeIeHHbIH
MHTETpaJl; yMETh HAXOIUTh IIPOU3BOAHBIE JIEMEHTAPHBIX

(b yHKIIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl; UCCIE0BATh B
[POCTEHIINX Cllydasix GyHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIIINE 3HaYeHUs] PYHKIINIA; CTPOUTH
rpadyKu MHOTOUWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATh IPOU3BOIHYIO IIpU
[pEIIEHNN 3a]1a4 Ha ABM)KEHUE; PelIaTh MPAKTUKO-
OpPUEHTHUPOBAHHBIE 33/1a4M HAa HaWOOJIbIIINE U HAUMEHbIINE
3HAUEHUS, HA HAXOXACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

! YKa3blBalOTCA IMYHOCTHbIE 1 MmeTanpegmeTHble pesynbTaTtbl U3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronbHoi ¢opme, bopmmnpyemble
06L1e0bpasoBaTeIbHOM ANCLUNANHON
2 OucumnnnHapHble (NpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C UX MNOHbIM NepedyHem Bo FOC COO (B nocneaHel pegakumm ot 12.08.2022




[PUCKU TIOCTIEICTBHIA eI TEILHOCTH;

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEHICHUH
PKU3HEHHBIX TIPOOIIeM

0) 0a30BBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BJIAJICTh HaBBIKAMH y4eOHO-UCCIICIOBATEILCKON U]
[IPOCKTHON JIeATEIbHOCTH, HABBIKAMU pPa3pelIcHUS]
po0em;

- BBUSIBJSITH IIPUYUHHO-CIICJICTBEHHBIC CBSI3U M
AKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATH THIIOTE3y €€
[pEIICHUS, HAXOIUTh

apryMEHTBI JULS]

T0Ka3aTeIbCTBA CBOMX YTBEPXKACHUN, 3a]aBaTh,
MapaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAJIN3UPOBATh IOJTYYEHHBIE B XOJ€ PpEIICHUS
3ajaud  pe3yJbTaThl, KPUTHYECKU OIICHUBATh UX

MNPOrHO3UpOBaTb HN3MCHCHHC B

IOCTOBCPHOCTD,
HOBBIX YCJIOBUSX;
- YMCTb NECPCHOCUTL 3HAHUA B IO3HABATCIBHYIO H
IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

YMCTb HUHTCTPpUPOBATL 3HAHHMA W3  Pa3HbIX

MpeIMETHBIX 00IacTei;

- BBIABHUT'AaTh HOBBIC nacu, npeajaraTtb
OPUT'MHAJIBHBIC MOAXOAbI U PCUHICHU A,
14 CIIOCOOHOCTH nux HCIIOJIb30BaHUA B|

[MO3HABATEILHON U COLMATIbHOM IMPAaKTUKC

- YMETh ONEPUPOBATH MOHATHAMU: PAllMOHANbHAS (PYHKIHS,
okazaTenbHast QyHKIHs, CTereHHas (pyHKIus,
imorapumuyueckas GyHKUIUsSA, TPHTOHOMETPHUYECKUE (DYHKITHH,
0OpaTHbIE PYHKLUHU; YMEHHE CTPOUTh TPaPUKH U3yUEHHBIX
(yHKLMH, UCIIOJIb30BaTh I'paMKU MPU U3YYEHUU IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHUH 3a/1a4 U3 JPYTrUuX y4eOHbIX
[PEIMETOB U 3aJ]au U3 peaJIbHOM KU3HU; BbIpaXaTh (hopMyIaMu
3aBHCUMOCTH MEX/1y BETUUNHAMH,

- YMETh pelIaTh TEKCTOBBIC 3a7a4ll Pa3HBIX TUIIOB (B TOM YHUCIIE
Ha MMPOLEHTHI, OJHM U YaCTH, Ha IBMKEHUE, paboTy, CTOUMOCTh
TOBAPOB M yCIIYT, HAJIOTH, 33Jja4H U3 00JIaCTH YIPaBICHUS
ITMYHBIMU M CEMEHHBIMM (PUHAHCAMU ); COCTABIIATh BBIPAXKEHUS,
YpaBHEHHUsI, HEPAaBEHCTBA U MX CHCTEMBI 10 YCIOBHUIO 331a4H,
MiCCIIeI0BaTh MOJyYeHHOE PelleHHE U OLEHUBATh
[PaB/0M10I00HOCTh PE3yJIbTAaTOB;

- YMETb OIEPUPOBATH MOHATHIMHU: CpEAHEE apu(PMETHIECKOE,
MeraHa, HauboJblee ¥ HaMMEHbIIIee 3HAYCHHS, pa3Max,
UCHepCcHs, CTaHIapTHOE OTKJIIOHEHHE YHCIIOBOTO HAabopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH MHPOPMALIUIO, TIPEICTABICHHYIO B
TabIuIax, Ha AMarpamMmax, rpaukax, OTpakarollyo CBOMCTBa
[peasTbHBIX MPOLIECCOB U SBJICHUI; IPEACTABIATh HHPOPMALIUIO C
[TOMOILIBIO TAaOJIHII U IUarpaMM; UCCIIE0BAaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCJIE C TPUMEHEHHEM I'papHUeCcKuX METOJ0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHIMU: CIIYYaHBIA ONBIT U CIy4aliHOE
COOBITHE, BEPOSITHOCTH CITYYallHOTO COOBITHS; YMEHHE BEIYUCIISTH
BEPOSATHOCTH C UCIOJIb30BaHUEM I'pa)MuEeCKUX METOJIOB;
[IPUMEHATH (POPMYJIBI CIIOKEHUS M YMHOXKEHUS BEPOSITHOCTEH,




KOMOUWHATOpHBIE (DAaKThI U (POPMYIIBI IPH PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4yailHBIMHU BETMUMHAMH;, YMEHUE TIPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IIPHUPOTHBIX U
OOILIECTBEHHBIX SBJICHHSAX;

- YMETh OIIEPUPOBATh NOHATHAMU: TOYKA, MPsMasi, INIOCKOCTb,
[POCTPAHCTBO, ABYTPAHHBIH yroj, CKPEIINBAIOIIUECS PSIMBIE,
apayIeIbHOCT M MEPIIEHAUKYIAPHOCTD MPSIMBIX U TNIOCKOCTEH,
YTOJI MEXIY IPSMBIMHU, YTOJI MEX]Ty MIPSIMOH M TUIOCKOCTBIO, YTOJI
MEXKIy TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J0 TIOCKOCTH,
[pacCTOSTHUE MEXKAY IPSMBIMHU, PACCTOSHHE MEXY TUIOCKOCTSMHU;
[YMEHHE UCIIOJIb30BaTh IIPH PELICHUH 331a4 N3yUYCHHbIE (aKThl U
TeopeMbl IIIAHUMETPUHN; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKpY’KaloIIero MUpa;

- YMETh ONEPUPOBAThH MOHATHSIMU: MHOTOI'PaHHUK, CEUCHHE
MHOTOTpaHHHKA, Ky0, TapaieNenuIe]], pu3Ma, TupamMuia,
(burypa 1 MOBepXHOCTh BpAIIEHHsI, IMIIMH/IP, KOHYC, map, cdepa,
ceueHust PUTYpHI BpallleHus, ITIOCKOCTh, Kacaromasics chepsl,
[MIMHAPA, KOHYCA, IJI0MIA (b TTOBEPXHOCTH MUPAMUJIBI, IIPU3MBI,
KOHYca, HWJIMHPA, IJI0maas chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapajulesenumne1a, MMPaMuIbl, IPU3MBL,
LMIMHAPA, KOHYCA, [1apa; yMEHHe H300pakaTh MHOTOTPAaHHUKHU U
[MOBEPXHOCTHU BPALICHHUS, X CEYCHUS OT PYKH, C TOMOIIBIO
YEePTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABHIBLHBIE MHOTOTPAHHUKH;

- YMETh OTIEPUPOBATh NOHATHAMU: JBIKCHNE B IPOCTPAHCTBE,
0J00HbIe (GPUTYPHI B IPOCTPAHCTBE; HCIIOJIb30BATh OTHOLIICHHUE




[UI0IIaJIei MOBEPXHOCTEH M 00EMOB OJOOHBIX (DUTYp TIpU
[pELIEHNH 3a]1a4;

- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIMUNHBI (JUIMHA, YTroJ,
[U10111a1b, 00BbEM, IJIOLIA/(b IOBEPXHOCTH ), UCIIOJIb3YS U3yUECHHbIE
(bOopMyJIbI U METOIbI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIAUHATBI BEKTOPA,
CKaJISIpHOE MPOU3BEICHUE, YTOJl MEX1y BEKTOpaMu, CyMMa
BEKTOPOB, IPOU3BE/IEHNE BEKTOPA HAa YUCIIO; HAXOAUTH C
MOMOIIBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3KA,
[pacCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETbh BBIOUPATh MOAXOJAIINN U3ydEHHBIH METO U1 PeLLICHUS
3aJauu, paclo3HaBaTh MaTeMaTuyeckue (GakThl U
MaTeMaTHYECKUE MOJIEH B IPUPOHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IIPUMEPDI
MaTEMAaTHYECKUX OTKPBITHI pPOCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMETh OIIEpUPOBATh MOHATUSAMU: ONpEEIeHUE, aKCHOMa,
Teopema, CIIEICTBHAE, CBOMCTBO, IPU3HAK, I0KA3aTEIbCTBO,
[paBHOCHJIbHBIE ()OPMYITMPOBKH; YMEHUE (POPMYIHUPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOIUTH
[IPUMEPBI U KOHTPIIPUMEPBI, HCII0JIB30BATH METO
MaTEMaTUYECKON MHAYKLUU; IPOBOAUTD JOKAa3aTEIbHbIE
[pacCyXI€HUsI IPU PELIEHUHN 33]1a4, OLICHUBATh JIOTHYECKYIO
[IPaBHIIBHOCTh PacCyKICHHUIA;

- YMETh OIEpUPOBATH MOHATUSMU: MHOKECTBO, ITOJIMHOXKECTBO,
OIepaluy HaJl MHOXKECTBAMH; YMEHHUE MCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN aImapar JUls ONUCaHWsI PEaJIbHBIX ITPOLIECCOB U




STBJICHUI TIPU PEIICHUU 33724, B TOM YHCIIE U3 APYTUX YIeOHBIX
[pEAMETOB;

- YMETb ONEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeso,
[IUKJI, Tpad HA MJIOCKOCTH; YMEHHE 3a7aBaTh U OMUCHIBAThH Tpadbl
[Pa3IMYHBIMHU CIIOCOOAMU; UCIIOIB30BaTh IPadbl MPU PEIICHUH
3agad;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: COUETaHHE,
MepeCcTaHOBKA, YMCIIO COUETAHUN, YUCIIO IEPECTAHOBOK; OMHOM
HproToHA; yMEHUE IPUMEHSATh KOMOMHATOPHBIE (DAKThI U
[pAcCyKJICHUsI IJIs1 PEIICHUs 3a/1aY;

-yMETh ONEPUPOBATH MOHATHIMU: HATYPAIbHOE YUCIIO, LIETT0E
YICIIO0, OCTATOK [0 MOYJIIO, palliOHAILHOE YHUCIIO,
MPPALMOHAIBHOE YHUCII0, MHOXKECTBA HATYPAJIbHBIX, LIETBIX,
[palliOHAIBHBIX, IEMCTBUTEIBHBIX YHCEI; YMEHUE UCIIOIB30BATh
MPU3HAKU IETUMOCTH, HAMMEHBIIUI 00NN JeTUTENb U
HauMEHbIIIee 00I1Iee KpaTHOe, AIrOPUTM EBKITHIA U perieHuN
3a/1ay; 3HAKOMCTBO C Pa3JIMYHBIMU MTO3UIIUOHHBIMHU CUCTEMaMHU
CUMCIICHUS;

- YMETb CBOOO/IHO OTIEPUPOBATH MOHATHUSMHU: CTETICHb C IIEJIBIM
[OKa3aTeleM, KOPEHb HaTypaJIbHOW CTENEHHU, CTENEHD C
[palliOHATBHBIM I1OKAa3aTEJIEeM, CTETIEHb C IEUCTBUTEIbHBIM
(BeIecTBEHHBIM) TTOKa3aTeNeM, JJorapudM 4rciia, CHHYC,
KOCUHYC ¥ TaHT'€HC MPOU3BOJILHOTO YUCJIA;

- YMETb ONIEPUPOBATH MOHATUSIMU: TOKJIECTBO, TOXKIECTBEHHOE
npeoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMa YPaBHEHHI
1 HEPaBEHCTB, PAaBHOCUJIBHOCTh YPaBHEHUN, HEPABEHCTB U
CHCTEM, pallMOHAJIbHBIE, HpPaAIlMOHAIbHBIC, TTOKa3aTeIbHbIC,
CTETIEHHBIE, JTIOTapU(PMHUIECKUE, TPUTOHOMETPUUECKHE




YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI; YMEHHE pPellaTh YPaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIBIO Pa3IMYHBIX TPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TaPaMETPOM;
[PUMEHSATh YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JIJIsl pEILICHUS
MaTeMaTHUeCKUX 3aJa4 U 3a/1a4 U3 pa3jInyHbIX 00JIacTel HAyKu U
[peabHOM JKU3HU;

-yMeTb CBOOOJIHO ONEpUPOBATh MOHATUAMU: rpaduK QyHKIMH,
oOpaTHast pyHKIMS, KOMIO3ULUS QYHKIWH, THHEHHAs QyHKIHS,
KBaJpaTHIHas QYHKIUS, CTENICHHAs! (YHKIHUS C IETBIM
MoKa3arejaeM, TPUTOHOMETPUYECKUe PyHKINHU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
iorapupmuyeckas yHKLUUU; YMEHUE CTPOUTH TpaduKu
(yHKIMH, BBITOJTHATH IpeoOpa3oBaHus TpapuKoB (GyHKIMH;
[YMEHHE MCII0JIb30BaTh rpauku GyHKIMN A1 U3yUEeHUs
[POIIECCOB U 3aBUCUMOCTEN MIPU PELICHNH 33/1a4 U3 JPYTuX
[YI€OHBIX TPEIMETOB M U3 PEATbHON KU3HU; BHIPAXKATD
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

YMEHHE CBOOOTHO OTIEPUPOBATH MOHATHIMHU: YETHOCTH (DYHKITUH,
[EepUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUHY,
MOHOTOHHOCTb (DYHKITUH, SKCTpeMYM (YHKIIHUHU, HAnOOJIbIIee U
HaMEHblIIee 3HaYeHUs1 PYHKLIUU HAa IPOMEKYTKE; YMEHUE
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;

YMEHHUE UCIIONIb30BaTh CBOMCTBA U rpauku GyHKIMN A7
[pelIeHNs ypaBHEHHI, HEpaBEHCTB U 33/1a4 C TapaMeTpamH;
300pakaTh HA KOOPAMHATHOM TIOCKOCTH MHOYKECTBA PEIICHUHN
YpaBHEHH, HEPABEHCTB U X CHCTEM;

- YMETb CBOOOJJHO ONIEPUPOBATH MOHATHIMHU:
[10CIIe10BATENbHOCTb, apu(hMETHUECKas IPOrpeccHs,
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reOMETPHYECKasi POrpeccusi, 0ECKOHEYHO YObIBaroOIIas
reoOMEeTpHUECKas IPOTPECCHsi; YMEHHE 3aaBaTh
[10CTIeIOBATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
popmyur;

- YMETh OIIEPUPOBATh NOHATUSAMU: HEPEPHIBHOCTH (DYHKIIUH,
ACHMITOTHI rpaduka QyHKIUH, TIEpBast ¥ BTOpasi IPOU3BOHAS
(YHKIIMH, TEOMETPHYECKUN 1 (PU3UUECKHI CMBICI TPOM3BOIHOM,
nepBOOOpa3Hasi, ONpeACICHHbBIN HHTETPaJl; YMEHUE HAXOIUTh
ACHMITTOTHI rpaduka GyHKINU; YMEHHE BRIYUCISATH TIPOU3BOTHBIE
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKIINH,
HAXOJUTh YpaBHEHHE KacaTeIbHON K TpaguKy (yHKINU;
[YMEHHE UCIIOJIb30BATh MPOU3BOTHYIO JUIS UCCIECJOBAHHS
(YyHKLIMH, UTsT HAX0KJICHHUs HAaWTy4IIero PEeLIeHus B
MPUKJIAJHBIX, B TOM YHCJIE COLUAIBbHO-3KOHOMUYECKUX U
(bu3MYeCKUX 3a/1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HAXOJUTH TUIOMIAU U 00BEMBI (PUTYP ¢ TOMOIIBIO MHTETPaIa;
[TPUBOANTH IPUMEPHI MATEMAaTHIECKOTO MOJICTTUPOBAHUS C
roMoIbio AuddepeHInarbHbIX YpaBHEHUH;

- YMETb ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb U aPTyMEHT
KOMILUIEKCHOTO YHcia, (hopMa 3alrucu KOMIUIEKCHBIX YHCelT
(reoMeTpuyeckas, TPUTOHOMETpUYEcKas U ajaredpanydeckas);
YMETh MPOU3BOJUTH apU(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMU YHCJIaMU; TIPUBOUTH IPUMEPHI UCIIOJIB30BaHUS
KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOTHO OTIEPHPOBATH TOHSATHIMH: CPEIHEES
apudMeTHIeCKoe, MeInaHa, HanOoIbIIee U HANMEHbIIIEE
3HAYEHHs, pa3Max, JUCIEPCHs, CTAHIAPTHOE OTKJIOHEHHE JUTS
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OIMCAaHUs YUCIOBBIX IaHHBIX; YMEHUE UCCIIEIOBATD
CTATUCTUYECKUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U DJIEKTPOHHBIX CPEACTB; rpaduuecKu
MCCIIEJIOBATh COBMECTHBIEC HAOIIOIEHUS C IOMOIIBIO JUarpaMmm
[pPacCEeMBAaHMS U JJMHEUHOW perpeccuu;

- YMETh HAXOJIUTh BEPOATHOCTH COOBITHI C UCTIOIB30BAHUEM
rpadUyecKuX METOAOB; MPUMEHSTH JUIsl pEIIeHUs 3a1a4 (popMyIIbl
CIIOKEHMSI U YMHOXKEHHS BEpOSITHOCTEHN, POPMYJITy ITOITHON
BeposATHOCTH, (hopMyity bepHyiun, koMmOnHATOpHBIC (DAKTHI U
(hOopMyJIBI; OLIEHUBATH BEPOSITHOCTH PEATHHBIX COOBITHI; yMEHUE
OIIEpUPOBATh NOHATUAMU: CIIy4aiiHasi BEIMYMHA, PACIIPEIEICHHE
BEPOSATHOCTEH, MAaTEMAaTUYECKOE OKHIaHUE, TUCTIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIy4yailHON BeTUYMHBI, GYHKIIUU
[pacrpeesIeHUs U TUIOTHOCTH PaBHOMEPHOT O, II0KA3aTEIbHOIO U
HOPMaJIBHOT'O PACIIPENEICHUI; YMEHUE UCIIONIB30BAaTh CBOMCTBA
M3Y4YEHHBIX paclpeesieHui s peleHus 3a1a4; 3HaKOMCTBO ¢
MOHATHSMU: 3aKOH OOJIBLINX YHCEJI, METObI BEIOOPOYHBIX
MICCIIEIOBaHUM; yMEHUE NPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETb CBOOOTHO OTIEPUPOBATH MOHATHAMM: TOUKA, MIPsIMas,
[JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUN yToJl,
NIByTpaHHbIN yrojl, TPEXTPAHHBIN YIoJ1, IepeceKaroLIecs,
MapajyleJIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE, TAPAIIIENBHOCTD U
[EPIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEH, YTOJlI MEXKAY
[PSIMBIMU, YTOJI MEXTY MPSAMOU U MJIIOCKOCTBIO, YTOJ MEXKIY
[JIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh MPU PELICHUH 3a/1a4
M3y4eHHbIE (PAKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHUE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONEPUPOBAThH
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[MOHATUSMHU: MHOTOTPAaHHUK, CEYCHHE MHOTOI'PaHHUKA,
[paBUIIBHBII MHOTOTPAHHUK, IPU3Ma, TUpamMuaa, purypa u
[MOBEPXHOCTh BpaLeHUs, IUIMHIIP, KOHYC, IIap, cdepa, pa3zBepTka
[MOBEPXHOCTH, CEYEHHS KOHYCa U LUJINH/IPA, apajljielIbHbIe OCH
WJIM OCHOBAHHUIO, CEYECHHUE 11apa, MII0CKOCTh, Kacarouasics cepsl,
[WIMHPA, KOHYCa; YMEHHE CTPOUTH CEUEHUE MHOTOTPAHHHUKA,
M300pakaTb MHOTOT'PaHHUKH, (PUTYPBI U TOBEPXHOCTU BpAIICHUS,
MX CEUCHHS, B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE TIPUMEHSTH CBOWCTBA T€OMETPUIECKHUX (HUTYD,
CaMOCTOSITENTEHO (hOPMYITHUPOBATH ONPEICICHUS H3y4aeMbIX
(uryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpuuecKux Guryp, 000CHOBBIBAThH HIIM OMPOBEPTaTh UX;
YMEHHE MPOBOAMUTH KIacCU(UKALUIO GUTYp 10 pa3IHuHbIM
[PU3HAKaM, BBIIIOJIHATH HEOOXOAUMBIE TOTIOJHUTENIbHBIE
[IOCTPOEHUS;

- yM€Th CBOOOTHO ONIEPUPOBATH MOHATHIMH: TUIOIIAAb (DUTYPHI,
00beM (pUTYpBI, BETUYHHA YTJIa, PACCTOSIHUE OT TOYKH J0
[IOCKOCTH, PACCTOSIHHE MEXKIY MPSMBIMHU, PACCTOSHHE MEXITY
[IOCKOCTSIMU, TJIOMIAb chepsl, MIIoaIs TOBEPXHOCTH
MUpPaMUIbl, IPU3MBI, KOHYCa, HWIMHIPA, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapajulesenumne1a, MMPaMuIbl, IPU3MBL,
[MIMHAPA, KOHYCA, [I1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETb CBOOOTHO OTIEPUPOBATH MOHATHIMU: ABHKEHHE,
MapajuiebHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
[IPOCTpaHCTBE, TOBOPOT, IpeoOpazoBaHue Mo00us, TOJ00HbIE
(buUrypbl; yMEHHE pacrio3HaBaTh PaBHBIC U MOJ00HBIE GUTYPHI, B
TOM YHCJI€ B IPUPOJE, UCKYCCTBE, APXUTEKTYpPE; YMEHHE
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MCII0Ib30BAaTh FT€OMETPUUECKUE OTHOIICHUS, HAXOUTh
FCOMETPUUYECKHUE BEIIMUMHBI (IJTMHA, YroJl, IUI0LAab, 00BEM) IpH
[PEIICHUH 33]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB U U3 pearbHON
PKU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHUSAMU: MPIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPIUHATHI TOUYKH, KOOPAHMHATHI
BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YUCJIO,
[pa3IoKEHUE BEKTOpa M0 0a3ucy, CKaIsIpHOE TPOU3BEICHUE,
BEKTOPHOE MPOU3BEACHHUE, YTOJ MEXKIY BEKTOPAMH; YMEHUE
MCII0JIb30BATh BEKTOPHBIN M KOOPJIMHATHBIN METOJ IJIsl PEIICHHS
FCOMETPUUYECKHX 3a/1a4 U 33714 IPYTUX yUYeOHBIX MIPEIMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpula 2X2 U 3X3, onpeeIuTelb
MaTpPHIbl, FEOMETPUUYECKHI CMBICI OTIPEECIUTEIS;

- YMETb MOJIEIMPOBATh PEAIbHbIE CUTYaI[UU Ha SI3bIKE
MaTEMaTUKH; COCTABIISATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U
X CUCTEMBI 110 YCIOBHUIO 3aJ]a4H, UCCIIE0BATh TOCTPOEHHBIE
MOJIEJIN C UCTIOIh30BAHUEM alllapara ainreopsl,
MHTEPIIPETUPOBATH MOTYyUYEHHBIN Pe3yJabTaT; CTPOUTH
MaTeMaTUYeCKUE MOJIETTU C TIOMOIIBI0 T€OMETPUUECKUX MTOHSITHIMA
11 BEIMYUH, PEIIaTh CBA3aHHBIE C HUMH MPAKTUYECKUE 3a/1a4H;
COCTABJISITH BEPOSITHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH
[MOJTYYEHHBIN pe3ysIbTaT; pellaTh NPUKIIAIHbIE 3a0a4n
CpelcTBaMU MaTEMATUYECKOIO aHaJIN3a, B TOM YHCIIE€ COI[UAIbHO-
PKOHOMHYECKOTO M (PH3UIECKOT0 XapaKTepa;

- YMEHHE BBIOMPATh TOIXOSIINNA METO/ ISl PEIICHUS 3aa4H;
MOHMMAaHNUE 3HAYMMOCTHA MaTEMaTHUKHU B U3YYCHUHU TIPUPOIHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SBJIEHUH; yMEHUE PAacllO3HABAThH
[pOSIBIIEHUE 3aKOHOB MaTeMaTHKH B UCKYCCTBE, YMEHHE
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[IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITUHA POCCUMCKON U
MHUPOBOM MaTeMaTU4ECKON HAyKU

OK 02 Hcnonp30BaTh
COBPEMEHHBIE CPEJICTBA
[TOMCKa, aHAJIN3a U
MHTEpIpeTauu HHHOPMAIUH,
1 TH(pOpMaIMOHHBIE
TEXHOIOTHH JJIS BBIIIOJIHEHUS
3ajad mpodeccroHambHOM
eITEILHOCTU

B oGnactu INEHHOCTH HAYYHOI'O ITO3HAHM:

-c(hopMUPOBAaHHOCTD MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKd M OOIIECTBEHHOH NPaKTHKH,
OCHOBaHHOTO Ha Jaore KYJIbTYD,

CHOCO6CTBYIOH_ICFO OCO3HAaHHMIO CBOCTrO MECTa B
TOJIMKYJIIBTYPHOM MHPC;
- COBCPHICHCTBOBAHHUC SI3BIKOBOM M YUTATEIbCKOU

VIFOAbMHA Y ITIO3HAHUA MHPaA,
- OCO3HaHHC II€HHOCTH Haqu0171 JACATCIIbHOCTH,

FOTOBHOCTb OCYIIIECTBIISATh MPOEKTHYIO u
1ICCIIEIOBATENBCKYIO ESTENIbHOCTh UHANBUIYAIBHO
1 B TpyIIIIE.

OBnaneHune YHHUBEPCAIbHBIMU y4eOHBIMU

[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ uHpOpMaLueit:

- BJaJeTh HABBIKAMU TOJY4YeHUs HH(OpMaIu U3
MCTOYHUKOB  pPa3HBIX THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISITh TIOWCK, aHAIM3, CHCTEMATHU3ALUI0 U
MHTEPIPETAINI0 HHPOPMAIIMKN PA3TUYHBIX BHIOB H
(dhopm mpecTaBIeHNUS,

- CO3/1aBaTh TEKCThl B pAa3JIMYHBIX (opmarax ¢
y4eTOM Ha3HaueHWs HHQOpMamuu U  LEJIeBOH

ayJIUTOpUH,  BbIOMpas

MPCACTABJICHUSA U BU3YyallU3alluu,

ONTUMANIBHYI0  (OPMYHMCIIOIB30BATH

- yYMETb OIEpUPOBATh MOHATUSAMU: palUOHANbHAS (QYHKIIHS,

byHKIWHS, byHKIHS,
nmorapupmMuyueckass (QyHKIUSA, TPUTOHOMETPHUECKUE (DYyHKIUH,

[OKa3aTebHas CTEIIEHHAs
oOpaTHbIe (QYHKIMH; YMEHHE CTPOWTh TpapuKd M3yYCHHBIX
(yHKINH, WCHOJB30BaTh TpadUKHU TPU W3YUYEHHH HPOIECCOB U
3aBUCUMOCTEH, IpH peleHUH 3aJad U3 JpyruxX YyueOHbIX
[PEIMETOB M 3a/1a4 U3 pealbHOM >KU3HU; BbIpakaTh (GOpMyJIaMu

3aBUCUMOCTH MCXKY BCIIMUYNHAMU

KYJIbTYPBI KaK CpCACTBa B3auMMOJICHCTBHUS MCXKAY- YMETb OICPUPOBATH INOHATHUAMHU: TOXKIACCTBO, TOXKIACCTBCHHOC

peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YpPaBHEHMM

1 HEpPAaBEHCTB, PAaBHOCHJIBHOCTb YpPAaBHEHUH, HEPABEHCTB U

CUCTCM, palMOHAJIBHBIC, UWPPANUOHAJIBHBIC, IIOKAa3aTCIbHBIC,

CTEIICHHDIE, JorapumMuyueckue, TPUTOHOMETPUYECKUE
YPaBHEHUsI, HEPABEHCTBA U CHUCTEMBI; YMETh PEIIaTh YPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IIOMOINBIO PA3JIUYHBIX ITPUEMOB;
[peIIaTh ypAaBHEHMS, HEPABEHCTBA U CHUCTEMBI C IAPAMETPOM;
[PUMEHSATH YPABHEHHUS, HEPABEHCTBA, UX CHUCTEMBI JJISl PELICHUS
MaTEeMaTHYECKHX 3a/1ad ¥ 33]a4 U3 Pa3IMuHbIX 00JacTeil HayKu U
[PE€ATbHOM KU3HU,

YMETH

[apajuIeJIbHbI  [IEPEHOC,

CBOOOJIHO OMEpPUPOBATH TMOHATUSMHU: JIBIKCHHE,
CUMMETpUSA Ha TIINIOCKOCTH W B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHuE MMOA00MS, MOJ00HBIE
(urypsl; yMeTh pacro3HaBaTh PaBHbIE U MOA00HBIE (UTYDHI, B
pupoze,

TCOMCTPHUUCCKUC

TOM 4uCJIE B HCKYCCTBE, apXUTEKType; YMETb

OTHOLICHUA, HaxXOaUTh

TeOMETPUUYECKUE BEIHYMHBI (AJIMHA, YTOJ, TUIOMab, 00BEM) TIPH
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- OLICHUBAThb JOCTOBCPHOCTD, JCTUTUMHOCTD

nHpOpMAlUK, €€ COOTBETCTBUE

MOPAJIbHO-3TUYCCKUM HOPMaM;

IIpaBOBbBIM U

- HCIIOJIB30BaTh CpCACTBa I/IH(bOpMaI_[I/IOHHBIX H

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHI B pPEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX H
OpraHU3alMOHHBIX 3aJa4 C CO6J'IIOI[CHI/I €M

TpeOOBaHUN IPrOHOMHKH, TEXHUKH OE30MMAaCHOCTH,
pecypcocOepekeHus,
HOPM,

I'UTMCHBI, IIPpaBOBBLIX 51

PTUYECKHUX UH(POPMALMOHHON

0e30IMacHOCTH;

HOpM

- BJIQJICTh HAaBBIKAMU DPACNO3HABAaHMS W 3alIHTHI
nHbopManuy, HWHGOPMAIIMOHHONW  0E30MacHOCTH

JITMYHOCTH

[pEIICHUU 3a7a4 U3 JPYruX Y4eOHBIX MPEAMETOB U U3 PeaIbHOU
PKU3HU

OK 03 [1nanupoBath u
[peaTM30BbIBATh COOCTBEHHOE
pogeCcCuOHAIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peNPUHIMATENbCKYIO
NesaTeNbHOCTD B
npodeccroHanbHOM chepe,
MICTI0JIb30BaTh 3HAHUSA IO
(brHAaHCOBOW I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYyaIHsIx

B o6nact 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMS:

-- C(pOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,
PTUYECKOTO TTOBEICHUS,

- CIIOCOOHOCTH OIIEHHBATh CUTYAIMI0 U TMPUHUMATh
OCO3HaHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJILHO-
HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
YCTONYMBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJIUTEISM U
(W) APYTHM YJ€HaM CEMbH, CO3JaHHUIO CEMbU HA
OCHOBE  OCO3HAaHHOTO  TPUHATHS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUHM C TPATULUSIMHU
HaponoB Poccuu;

OBnaneHue

YHUBEPCAIbHBIMU  PEryJIATUBHBIMU

- yMEThb OIEpUPOBATh MTOHSATUSAMM: palMoOHAIbHbIE,
MppaLlMOHAIIBHEIE, IIOKa3aTeJIbHbIC, CTEIICHHBIE,
lmorapu@mMuUeckue,  TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEpaBEHCTBA, MX CUCTEMBI;

yYMETh OINEPUPOBATH TMOHATHSIMU: MHOTOI'PaHHHK,
MHOTOIpaHHHMKa, KyO, Mapajiesenuner,
(urypa u nMoBepxHOCTh BpallleHus, IIMIMHAP, KOHYC, 1ap, cdepa,
ceueHHs] (UTYpbl BpallleHHs, IUIOCKOCTh, Kacaromlascs cQepsl,

CCUCHUC

npusma, nuvupaMuzaa,

WIAHAPA, KOHYCA, MIIOMAb MOBEPXHOCTH MUPAMUIBI, IPU3MBI,

cdepsl,
nupaMubl,

obbeM  KyOa,

MIPU3MBI,

KOHYca, HWIMHAPA,

[PSIMOYTOJIBHOTO

Iouiaib
napajuiesienunenaa,
UITUHIpA, KOHYCa, IIapa; yMeHUE N300pakaTh MHOTOTPAHHUKH U
[MOBEPXHOCTH BpALICHUS, UX CEUYEHUS OT PYKH, C IMOMOILBIO

UEPTEKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEIACTB; YMETh
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IEVCTBUSIMMU:

a) CaMOOpPraHU3aIUs:
- CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO
NesITeNIbHOCTD, BBISBJISATH MPOOJEMbl, CTaBUTh U
3a1aun

hopmyIupoBaTh cOOCTBEHHBIC

O6pa3OBaTCHBHOﬁ ACATCIBHOCTH W JKHU3HCHHBIX

B

CUTYaIUsX;
- CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEHICHUS
MpoOJIeMBl C YY4EeTOM HMEIOIIUXCS — PECYpCOB,

COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIIOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U IPOSBIECHUIO
[IIMPOKON APYIUIMHM B pa3HbBIX OOJACTSIX 3HaHUM,
[MOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTENbHbIM U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJIb30BAaTh MpHEMbl pediekcun Uid OLEHKY
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb
[IPUHUMATD PEILIECHUS 10 UX CHUKEHHUIO;

B) SMOLIMOHAJIBHBIM HHTEIJIEKT, IPEANOIarauuii
c(OPMHPOBAHHOCTH:!

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTPEMIICHUE

OLCHUMBATL PUCKU KW CBOCBPECMCHHO

K JOCTH)KEHUIO LEIM M YCIEXY, ONTHUMU3M,
MHUIMATUBHOCTh, YMEHUE JIEWCTBOBATH, UCXOS U3
CBOMX BO3MOKHOCTEH;

- OMIATHH, BKJIIOYAIONIEH CIMOCOOHOCTh MOHHMATH)

OMOIHUOHAJIIBHOC COCTOAHHUE APYTHUX, YUUTBIBATH €T0

[pacrio3HaBaThb CUMMETPHIO B IIPOCTPAHCTBE; YMETh PaclO3HaBaTh
[IpaBUJIbHBIE MHOI'OTPAHHUKY;

- YMETb ONEpUPOBATH IMOHATUSAMU: INPSAMOYTOJIbHAs CHCTEMA
KOOPJIMHAT, KOOPJAUHATBI TOYKH, BEKTOpP, KOOPJAMHATHI BEKTOPA,
CKAJIIPHOE IPOU3BEACHHE, YroJl MEXIy BEKTOpPAMH, CyMMa
BEKTOPOB, HaxoJUTh C

IMOMOIIbI0 N3YYCHHBIX (1)OpMYJ'I KOOpAHHATBI CCPCANHBI OTPE3Ka,

IpOU3BCACHUC BCKTOpa Ha YHCIO,

[paCCTOAHNE MCKAY ABYMS TOUKaAMU
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[P OCYIICCTBJICHUN KOMMYHHKAIIUH, CIIOCOOHOCTh
K COUYBCTBUIO U COIICPCIKUBAHUIO,

- COMaJIbHBIX HaBBIKOB, BKJIFOYAOIMUX
CITOCOOHOCTD BBICTpAanMBaTh OTHOLICHUA C APYTHMH
JIFOAbMU, 336OTI/ITBC$I, MpOABJIATL  HHTCPEC U

paspemiath KOHQIUKTHI

OK 04 DddexTuBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE H
KOMaH/1e

FOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HaBbIKAMH y4€OHO-UCCIIE0BATEIbCKOM,
[MPOEKTHOM M COLMATIbHOM JIEATEIIbHOCTH;
OBnazieHue yYHUBEPCATbHBIMA KOMMYHUKATHBHBIMU

TeCTBUSIMMU:
0) COBMECTHasl IeITeIbHOCTD:
- TMOHUMATh W HCHOJB30BaTh MPEUMYIIECTBA

KOMaHIHOW ¥ HHIMBUIYaIbHOU paboTHI;

- [PUHUMATH LEJIM COBMECTHOW JEATEIIbHOCTH,
OpraHu30BbIBaTh U KOOPIAMHUPOBATH JEUCTBUS IO
€¢ JIOCTIDKCHMIO:. COCTaB/ISATh INIaH JACHCTBUM,
[pactpeieNaTh pojau C YYETOM MHEHHUM YYaCTHHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

- KOOPAUHUPOBATH U BBIMIOJIHATH pa60Ty B YCJIOBHSIX
[PEAIbHOTO, BUPTYAIBHOTO M KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;
- OCYILIECTBJATH IMO3UTUBHOE CTPATErHYECKOE
[OBEJICHUE B PA3JUYHBIX CUTyaUUsX, IPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBjnazeHne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU

- YMETb OIEpUPOBATH MOHATUAMMU: CIIy4alHBII OIBIT U CIy4ailHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOro COOBITHS; YMETh BBIUUCIATH
BEPOSTHOCTh C  HWCIOJNB30BAHWEM TpadUUeCKUX  METOOB;
NPUMEHATh (POPMYJIBI CIIOKEHHS W YMHOXKXEHHUS BEPOSTHOCTEH,
KOMOWHATOpHBIE (akThl W (OpPMYJIBl TPU PEHICHWH 3371ad;
OLICHUBATh BEPOSITHOCTH PEaJbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4YallHBIMU  BEIUYMHAMU;
[IPOSIBIICHUS.  3aKOHa

O6H_ICCTBCHHBIX SABJICHHUAX,

YMEHUE MPHUBOJUTH MPUMEPHI
OONBIIMX 4YHCeJ B TNPUPOAHBIX U

- YMeTb CBOOOJIHO ONEpUPOBATh MOHATHUAMU: CTENEHb C LIEJIbIM|
KOPEHb  HaTypaJbHOU CTENIEHb C
[PAllMOHATILHBIM  TIOKa3aTelieM,

I1OKa3aTCJIEM, CTCIICHU,

CTENEHb C JIEHCTBUTEIBHBIM
(BEIIECTBEHHBIM)  IOKa3zaTejaeM, Jiorapugm

KOCUHYC U TAHT'CHC ITPONU3BOJIBHOI'O YHCJIA,

Yucia, CHUHYC,

- yMeTh CBOOOJIHO OINEpPUpPOBaTh MOHATUAMU: IpadUK (PYHKIHH,
oOpaTHast GYHKUUS, KOMIIO3UIMS (YHKIUH, TUHEHHas (yHKUu,

KBagpaTU4Has (QYHKUUS, CTerneHHas (QyHKOUS C  LeJIbIM
MokazaTeieM, TpPUTOHOMETpUYecKne  (QyHKUIuH, O0OpaTHBIE
TPUTOHOMETPUUECKHE byHK1HY, nokaszaresbHas u

imorapudmudeckas QyHKIIUU; YMETh CTPOUTH TpaduKu (HYyHKIIHH,
BBITIOJTHATH IPe00pa3oBaHus rpadukoB PyHKITHI;

MENCTBUSIMU:

- yMeThb MHCNOJNb30BaTh Tpaduku QYHKIMH A7 HW3Y4YECHUS
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) IPUHITHE Ce0sl ¥ IPYTHX JIFOICH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JIOJCH
[P aHAJTN3e Pe3yIbTaTOB JACSITEILHOCTH;

- IPU3HABATh CBOE MPABO W MPABO JPYTHX JIIOJICH HA
OIIOKU;

- pa3BUBaTh CIIOCOOHOCTh TIOHUMATh MUP C MO3UIIUU
NPyroro 4eaoBeKa

[IPOLIECCOB M 3aBUCHMOCTEW IpU DPELIEHUH 3a7ad U3 JAPYrux

YU€OHBIX TMPEIMETOB W W3 pEaJbHOW JKU3HH;, BBIPAXKATh

(hopMyJlaMy 3aBHCUMOCTH MEKIy BEJTMUYNHAMU;
- CBOOOJHO ONEPUPOBATH MOHITUSIMHU: YETHOCTh (YHKIIHUH,
[EPUOIUYHOCTb byHKIUH, OrpaHUYEHHOCTD ¢byHKIUY,
MOHOTOHHOCTh (DYHKILIMH, SKCTpeMyM (YHKIMH, HauOojbllee U
HauMEHbIllee 3HaueHUus (QYHKIUU Ha TPOMEXKYTKE; YMETb
[POBOJIUTH UCCIEAOBaHUE QYHKIINUH,

- yMeTh WCIIOJIb30BaTh CBOWCTBA W Tpaduku GYyHKIUH I
[PCLLICHUS] YpPAaBHEHWI, HEPABEHCTB M 3aJad C IapaMeTpaMy;
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH MHOXKECTBA pEIICHUM

ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

OK 05 Ocy1iecTBisiTh YCTHYIO
1 TUCHMEHHYIO
KOMMYHHUKAIIIIO Ha
rOCyIapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
lyueToM ocoOeHHOCTEN
COLIMAJILHOTO U KYJIbTYPHOTO
KOHTEKCTa

B 001acTu 5¢TEeTHYECKOr0 BOCITUTAHUS:

- OCTETUYECKOE OTHOLICHUWE K MHUPY, BKIOYas
PCTETUKY OBITa, HAYYHOTO W  TEXHUYECKOTO
TBOpPYECTBA, CIIOPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHH;

- CIIOCOOHOCTH BOCHPUHMMATH pPa3jMuYHbIE BHJIb]
MCKYCCTBAa, TPAaJULMM U TBOPYECTBO CBOErO0 U
PYTMX  HapoJOB, OIIyINAThb  SMOLMOHAIBHOE
BO3/ICHCTBUE UCKYCCTBA;

- YOeXXIEHHOCTb B 3HAUMMOCTU Ul JIMYHOCTU U
oO11ecTBa OTEYECTBEHHOI'O U MHUPOBOTO HCKYCCTBA,
PTHUYECKHUX KYJbTYPHBIX TPAaJUUMNA M HApPOIHOIO
TBOpPYECTBA;

- TOTOBHOCTh K CAMOBBIPDQ)XCHHUIO B Pa3HbIX BHJIAX
CKYCCTBA, CTPEMJICHHE

IIPOSABJIATH Ka4deCTBa,

TBOPYECKOU JINUHOCTH;

- YMCTb OIICPUPOBATL MOHATUAMU: CPECIAHCC apI/ICI)MeTI/I‘-IeCKOC,

MCIHaHa, HanOoJblllee W HaUMEHBIICE 3HA4YCHHUA, pa3Max,

JIUCIICPCHUA, CTAHJAPTHOC OTKJIOHCHUC  YHCJIIOBOI'O Ha6opa;

[yMeHue
[IPEICTABICHHYI0 B TaOIMLAX,

U3BIICKATh, UHTEPIPETUPOBATH UH(pOPMaLHIO,
rpadukax,

OTPaXKAIOIIYI0 CBOWMCTBA pEATBHBIX TIPOIECCOB U  SBJICHHIA;

Ha Jauarpammax,

IMPCACTABJIATH I/IH(i)OpMaI_II/IIO C IIOMOIIBIO Ta6J'II/II_[ U Jguarpamm;
MCCIICA0BAaTh CTAaTUCTUYCCKUC  JTaHHBIC, TOM YHCIIC C
IMPUMCHCHUCM rpa@nqecmdx MCETOHOB U 3JICKTPOHHBIX CPCACTB,

B

- YMETb OIIEpUPOBATh IOHATUSMH: TOYKA, IpsMas, IJIOCKOCTD,
[IPOCTPAHCTBO, ABYTPAHHBIA YroJl, CKPEUIMBAIOIIMECS TpPSMBIE,
[MapajuIeIbHOCTh U MEPIEHIUKYISIPHOCTh NPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY MPAMBIMH, YTOJI MEXKIY NPSIMOU U TUIOCKOCTBIO, YTOJI
MEXy IUIOCKOCTSIMHM, PAacCTOSHHE OT TOYKH JO IIIOCKOCTH,
[PACCTOSIHUE MEXKY NIPSMBIMH, PACCTOSTHUE MEKIY IIJIOCKOCTSAMU;

- YMETb MCIOJIb30BATh MPHU PEIICHUH 3a/1a4 U3Y4YEeHHbIC (aKThl U
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OBnazieHue yYHUBEPCATbHBIMA KOMMYHUKATHUBHBIMHU
e CTBUSIMU

a) oOmeHue:

- OCYIIECTBIIATh KOMMYHHUKAIIMM BO BceX cdepax
PKU3HU,

- pacmo3HaBaTh HEBepOaIbHBIC CPEACTBA OOIICHUS,
MOHUMATh COILIMAJIbHBIX

3Ha4YCHUC 3HAaKOB,

[pacIio3HaBaTh IIPEANOCHUIKH KOH()ITMKTHBIX
CUTYyallui U cMAr4aTh KOH(MIUKTHI,
- Pa3BEepHYTO M JIOTMYHO H3J1araTb CBOI TOUKY

3PCHHA C UCITOJIB30BAHUECM S3BIKOBBIX CPCIACTB

TCOPCMBI TUIAHUMCTPUHU,; YMCHUC OLICHUBATL PA3MCEPLI 00BEKTOB
OKPY’KaroILero Mupa

OK 06 IIposiBiaTh
pa)<1aHCKO-NATPUOTHIECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEACHHE Ha
OCHOBE TPaIUITHOHHBIX
00IICUETIOBEYCCKUX
IIEHHOCTEH, B TOM YHCIIE C
y4eTOM rapMOHU3ALUN
MEKHAITHOHAIBHBIX U
MEKPETUTHO3HBIX OTHOIICHUIH,
[IPUMEHSITH CTaHIAPTHI
QHTHKOPPYIITHOHHOTO
[TOBEIEHUS

- OCO3HAaHHC 06y‘IaIOH_II/IMI/IC$I pOCCHﬁCKOﬁ
FpaH(,HaHCKOﬁ UIACHTUYHOCTH,

- HCJICHAIIPAaBJICHHOC pa3BUTHC BHYTpeHHeﬁ
TTO3HUIINH JIMYHOCTH Ha OCHOBC AYXOBHOA

HPaBCTBEHHBIX IIEHHOCTEM HapoaoB Poccuiickon

d)ej:[ep alnu, HCTOPUYCCKUX n HaITMOHAJIbHO-

KyIbTYPHBIX Tpaauuuii, (OpMHUPOBAHHE CHCTEMBI

3HAYUMBIX  [IEHHOCTHO-CMBICIOBBIX  YCTaHOBOK,
AQHTUKOPPYILIMOHHOTO MHUPOBO33PEHUS,
[IPaBOCO3HAHUS, 9KOJIOTHYECKOHN KYJIBTYPHI,

CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH JKU3HEHHBIC
[UIaHBI;
B 4acTu rpak1aHCKOT0 BOCITUTAHUS:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U
00513aHHOCTEH, yBayKEHHE 3aKOHA U IIPAaBOMOPSIIKA,;

IIPUHATHC TPAaAULIUOHHBIX HallMOHAJIbHBIX,

OGH.IG‘-ICJIOBG‘IGCKI/IX TYMaHHUCTUYCCKUX u

- YMETb OIIEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpPJIMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJl MEXAY BEKTOPAMHU, CyMMa
BEKTOPOB, ITPOU3BE/ICHNE BEKTOPA HA YHCIIO; HAXOIUTH C
[MOMOIIBIO U3YUYEHHBIX (POPMYJI KOOPJMHATHI CEPEHBI OTPE3KA,
[PACCTOSTHUE MEXAY ABYMS TOUKaMU;

-yMETh BBIOMpaTh MOAXOAALINI U3yUYEHHBIH METO AJIsl PELICHUS
3aJauu, paclo3HaBaTh MaTeMaTu4yeckue (PakThl U
MaTeMaTHYeCKUEe MOJEIH B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE IIPUBOIUTH IIPUMEPDI
MaTeMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMETh ONEpUPOBATH MOHATHUAMMU: CIIy4ailHBIM OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMETh BBIYMCIIATH
BEPOSTHOCTh C  HCIOJB30BaHUEM TIpapUUecKHX METOJOB;
[IPUMEHATh (OPMYJIBI CIIOKEHHSI M YMHOXCEHHUS BEPOSTHOCTEH,

KoMOMHATOpHbIE (akTbl M (OpMyJaBl TpPU pPEUICHUH 3a]ad;

20




LICMOKPATUICCKUX HGHHOCTGP'I;

T'OTOBHOCTBb MIPOTUBOCTOATH nacoJIOruu

PKCTPEMH3MA, HaI[MOHAJIM3Ma, KceHogoouw,
MMCKPUMHHALIMK 110 COIHAIbHBIM, PEIMTHO3HBIM,
[PacoOBBIM, HAIIMOHAJIBHBIM ITPH3HAKAM,

- TOTOBHOCTH BECTH COBMECTHYIO ICSTEILHOCTH B
MHTEepecax IpakIaHCKOro OOIIeCTBa, y4acTBOBATH B
CaMOYITpaBICHUH

B 00111e00pa3oBaTeIbHON

OpraHU3alMM U IETCKO-IOHOIIECKUX OpraHu3alusix;
- YMEHHE B3aUMOJEHUCTBOBaTbL C COLMAJIbHBIMHY
MHCTUTYTaMU B COOTBETCTBHHM C WX (DYHKUMSIMHU U
Ha3HAYCHHEM;

- TOTOBHOCTb K T'YMaHHUTapHOM M BOJOHTEPCKOU
NEATEIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHHUS:

- c(OPMHUPOBAHHOCTh POCCHMCKON TpaKIaHCKOH
MJICHTUYHOCTH, IATPUOTU3MA, YBAKEHUSI K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTHU Tiepen Poaunoi,
rOpJIOCTH 32 CBOM Kpai, CBOIO PoauHy, CBOM SA3BIK U
KYJbTYDY, IIPOLLIJIOE
MHOTI'OHALIMOHAJILHOTO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOILIEHHE K TOCYIapCTBEHHBIM
HUCTOPUYECKOMY IIPUPOJHOMY)
TpaguLMsAM  HApOIOB
Poccun, noctrkenusm Poccun B Hayke, HCKYCCTBE,

u HaCTOAIICC

CHMMBOJIaM, u

HacJIe U0, TaMATHHKAaM,
CIIOpTE, TEXHOJIOTUSIX U TPYIIE;

- uneliHas yOeKJIeHHOCTh, TOTOBHOCTD K CITY)KEHHUIO
n 3ammTe OrTedyecTBa, OTBETCTBEHHOCTH 3a €TI0

OLICHUBATb BCPOATHOCTH PCAJIbHBIX COGBITHﬁ; 3HaAaKOMCTBO CO

CHy‘Iaf/iHBIMI/I BCIIMYHMHAMMU, YMCHHUC HOPUBOAUTL IMPUMCPLL

IMPOABJICHUA  3aKOHaA OOJIBIIMX YHCEI B MNpUPOAHBIX U

O6HI€CTB€HHBIX SIBJICHUSAX
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Cyns0y;

OCBOCHHBLIC O6y‘-IaIOH_[I/IMI/ICSI MCKIIPCAMCETHDBIC

MOHATUST W YHUBEPCAJIbHBIE Y4eOHbIE JI€HCTBHA

(pel"y.]'IHTI/IBHBIe, IIO3HABaTCJIIbHBIC,

KOMMYHHKATHUBHBIC);
CIIOCOOHOCTH

- Hux HCIIOJIb30BaHUA B|

MO3HABATEIbLHOU u COHH&J’ILHOﬁ IIPAaKTHUKCE,

TOTOBHOCTH K CAaMOCTOSITEIbHOMY IJIAHUPOBAHUIO H
yueOHOI

OCYIICCTBJICHHUIO JACATCIIBHOCTH,

OopraHu3anuy  y4eOHOTO v
IIe1arOor utvcCKuMmn pa6OTHI/IKaMI/I 1 CBCPCTHUKAMHU, K|

WHJUBUTyaJIbHOU

COTpYAHHMYECTBA

Y4aCTUIO
00pa30BaTeNbHON TPACKTOPUH;

- OBJIaJIeHUE HaBbIKaMH y4eOHO-

M CCIIEI0BATENBCKON, IIPOEKTHON U COLMAIIBHOU

B IMOCTPOCHUH

JICATCIIBHOCTH

OK 07 CogeilicTBOBaTh
COXPAHEHUIO OKPYKAOLIEH
CpEllbl, pECYPCOCOEPEKEHNIO,
[IpUMEHSTH 3HaHUS 00
M3MEHEHUHU KIIMMarTa,
[IPUHITUIIBI OEPEXKIINBOTO
[TPOM3BOJICTBA, 3PPEKTUBHO
NIENCTBOBATh B UPE3BBIYANHBIX
CUTYaIUsIX

- HE IPUHUMATh [JEHUCTBHs, NPUHOCAIIUE BpeE]|
OKpY>Kalollen cpere;

YMETb  IPOrHO3UPOBATH
DKOJIOTUYECKHUE TIOCIENCTBUSA
NIEHCTBUMN, IPEAOTBPALLATh UX;
- PACIIUPUTL ONIBIT JIEATEIBHOCTH HKOJIOTHYECKOH

He6J'Ial"0HpI/I$ITHHe
NpCANIPUHUMACMBIX]

HaIpaBJIEeHHOCTH;
- paspabaTeiBaTh TUIAH PEHICHUS TPOOJIEMBI C
YUETOM aHa/IM3a HWMCIOIIUXCA MAaTCpHUaIbHBIX U
HEMaTEepHUaIbHBIX PECYPCOB;

LeJICHANpaBICHHbBIN

- OCYHIECTBJIATH ITOHCK]

MepeHoca CpeACTB M CHOcOOOB  JEHCTBUS B

GyHKIUS, HenpepbIBHAA
nepBooOpa3Has,

YMETb OIEpUpPOBaTh HOHITUSIMHU:
byHKIIHS,
MHTETpaJl; yMETb HAXOAUTh IPOU3BOJIHBIE  DIIEMEHTapHBIX
(yHKIMNA, UCIONB3Ysl CIpPAaBOYHBIE MaTepHalbl; HCCIEIOBaTh B
MPOCTEHUIINX cllyyasiX (DYHKIMM Ha MOHOTOHHOCTb, HAXOAUTh
HanOoNbIIME M HAUMEHbIIME 3HAueHUs (YHKIMA; CTPOUTH
c

MPOU3BOAHAS, ONpeAeIeHHBIN

rpaduxu
MaTeMaTH4ECKOTr0  aHAJIN3a;

MHOT'O4YJICHOB HUCITIOJIB30BaAHNEM arrapara

MIPUMEHATh  TIPOU3BOJIHYIO

pemiarb

pu
3a1a4
OpUEHTUPOBAHHBIC 3aJadyd Ha HAHOOJBIINE W HAWMEHBIIHE

[PECHICHUN Ha JBHUXKXCHUCE, ITIPAKTHUKOA

BHAUEHUS, HA HAXOXJACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;
- YMETb ONEPHUPOBATH IMOHATUSIMH: JBM)XKECHHE B MPOCTPAHCTBE,
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podeccnoHABHYIO Cpeny;

- YMCTb ICPCHOCUTHL 3HAHUA B IIO3HABATCIBHYIO H
[IPAKTUYCCKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- mpeiarath HOBBIE MPOCKTHI, OICHUBATh HICH C
[IO3UIUKM HOBU3HBI, OPUTHHAILHOCTH, MPAKTUICCKON

o100HbBIe (PUTYPBI B MPOCTPAHCTBE; HCIIOJIB30BAaTh OTHOIICHHE
[UIOIIAe TMOBEPXHOCTEH W 00BEeMOB MOAOOHBIX (UTyp TpH
[pEILICHUH 3a]1a4;

- YMETbh BBIYHCISATH T'€OMETPUYECKHE BEJIMYMHBI (UIMHA, YTOII,
TI011a1b, 00BEM, IIJIOIIAAb HOBEPXHOCTH ), UCTIONb3Ysl H3yUCHHBIC

TEXHOJOTUYECKUX JIMHUHN TI0
[TPOM3BOJICTBY MPOIYKTOB
MUTaHUs

[1K 1.2. BEIMOAHATS pEMOHT U
MOHTaX, a TaKXkKe
OCYILECTBIATH KOHTPOJIb
[PE3yJIbTaTOB MPOBEACHUS
[PEMOHTHBIX U MOHTaXHBIX
[paboT, KOHTPOJILHO-
M3MEpUTENbHBIX TPUOOPOB,
yCTaHOBJICHHBIX Ha
ABTOMATH3HUPOBAHHBIX

3HAYMMOCTH; (hOpMYIIBI U METO/IbI

- JaBaTh OLIGHKY HOBBIM CHUTYyalusiM, BHOCHTH

KOPPEKTHUBBI B JIEATEIIbHOCTD, OLICHUBATh

COOTBETCTBHUE PE3yJIbTAaTOB LEISAM
[1K 1.1. BeimoaHsTe BrinosiHeHuE onepauui TEXHUYECKOTOyMETh OIEPUPOBATH TIOHSTHSIMU pauvOHAIBHEIE,
TaKeJIaKHbIE, OOCITyXKMBaHUSI W  PEMOHTa  MEXaHWYECKOTOUppPalMOHAIIbHEIE, MOKa3aTesbHbIE, CTEIECHHBIE,
rpy30M0IbEMHBIE, MOHTAKHBIE 000y I0BaHHS ABTOMATU3HPOBAHHBIXTOTapU(MUUECKHE,  TPUTOHOMETPUUECKHE  ypaBHEHUA U
1 CIIECApHO-MEXaHUYECKHUE TEXHOJIOTUYECKUX  JIMHUM 10  INPOU3BOACTBYHEPABEHCTBA, UX CUCTEMBI;
PabOThI HA TEXHOJIIOTUYECKOM  [IPOAYKTOB MTUTAHHUS - yYMETb ONEPUPOBATh MOHATUAMHU: MHOTOIPAHHUK, CEUYEHHUE
000OpyIOBaHUU MHOTOTpaHHUKA, KyO, TMapajuiefienuIesl, Npu3Ma, MTHUPAMHIA,
ABTOMATU3HPOBAHHBIX (burypa v MoBEpXHOCTh BpaIllCHUs], IUIMHAP, KOHYC, map, cdepa,

ceueHUs: (UTYpbl BpAICHUs], IJIOCKOCTh, Kacaromasics cdepsl,
UITUHIpA, KOHYCA, TUIONIAAh MOBEPXHOCTH MUPAMUJIbI, IPU3MBI,

cdepsl,
MHPaMUIBI,

KOHYCa, o0beM  KyoOa,
[PSIMOYTOJIBHOTO

MUJIMHAPA, KOHYCa, [Iapa; YMCHUC I/1306pa)KaTL MHOT'OT'PpaHHUKH H

nuin-HAapa, miomanab

napajjejicnmIicaa, IIPpU3MBI,

IMIOBCPXHOCTU BpalllCHHUA, HUX CCUCHUA OT PYKHU, C ITOMOUIBI)

yMETh
[paCIlO3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMETh PACIIO3HABATH

UCPTCIKHBIX HWHCTPYMCHTOB W JJICKTPOHHBIX CPCACTB,

IMIPaBHUJIBHBIC MHOTOTPaHHUKH

YMETh ONEpUPOBATh TMOHATUSAMU: NPSIMOYTOJIbHAS CHCTEMA
KOOpJAWHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOpAUHATBI BEKTOpA,
CKaJSIPHOE IPOU3BE/CHUE,

Yroa MEXIy BEKTOpaMH, CyMMa
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TEXHOJIOTMYECKUX JIMHUSX I10
[IPOU3BOJCTBY IIPOAYKTOB
[TATaHUS

BEKTOPOB, IIPOM3BEJCHHE BEKTOpAa HA 4YHUCIO; HAXOIUTh C
[MOMOIIBI0 M3YyYEHHBIX (POPMyN KOOpAMHATHI CEpPEeMHBI OTpEe3Ka,

PACCTOAHNEC MCIKAY ABYMS TOUYKAMH

[1K 2.1. BeimonHATh onepanuu
MOHTaKa M HaNlaJIKU
KOHTPOJIbHO-U3MEPUTEIbHBIX
[prOOPOB U CUCTEM
ABTOMATHKH
ABTOMATU3HPOBAHHBIX
TEXHOJIOTHYECKUX JIMHUM 110
[IPOU3BOJICTBY NMPOAYKTOB

MU TaHUS

[1K 2.2. BeinonHsATh onepauu
[10 TEXHUYECKOMY
00CTy’)KUBaHUIO, KOMIIEKCHOM
HaTaIKe U PEeryJIupoBKe

BrinonHeHue onepaunﬁ TCXHHUYCCKOTI'O|
O6CJ'IY)KI/IBaHI/I$I, MOHTaxa U HaJIaAKU KOHTPOJIbHOA
M3MCPUTCIIbHBIX HpI/I60pOB n CUCTEM AaBTOMATHKH
ABTOMATU3WPOBAHHBIX TCXHOJIOTHYCCKUX JIMHHH 10

IMIPOU3BOJACTBY NPOAYKTOB MUTAHHUA

YMETh ONEepUpOBaTh MOHATHAMM: (QYHKUUS, HeNpepbIBHAS
(GyHKIMS, [POM3BOJAHAs, IepBOOOpasHas,  OIpeesIeHHBbIH
MHTETpaJl; yMETb HAXOAUTh IPOU3BOJIHBIE  DIIEMEHTapHBIX

(yHKIMH, UCHOJb3Ysl CIpPAaBOYHbIE MaTepUalbl; HCCIEN0BaTh B
MpOCTEHIINX CiaydasX (YHKIMM Ha MOHOTOHHOCTb, HaXOIHUTh
HauOOJbIINE W HaMMEHbIIME 3HAYeHUs (QYHKUUMH;
c

CTPOUTH

rpagukd  MHOTOYJIEHOB UCIOJb30BAHUEM  almaparta)
MaTEMaTUYECKOr0 aHalIW3a; IPUMEHATH IPOU3BOJHYIO IIPH
pelIeHnn  3ajad pemarhb

OPUCHTHPOBAHHBLIC 3a/lda4Yd Ha HauOOJbIINE W HAWNMCHBIINE

Ha  JIBIDKEHHUE; MPAKTHKO-
BHAUYEHMS], HA HAX0XK/IEHHUE MTyTH, CKOPOCTH U YCKOPEHHS;
- YMETb ONEpUPOBATh MOHSATUSMU: JBUKEHUE B INPOCTPAHCTBE,

Mo00HbIe (PUTYpBHI B MPOCTPAHCTBE; HCIOJIH30BaTh OTHOLICHHE
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CHUCTEM aBTOMATUKH
ABTOMATU3HPOBAHHBIX
TEXHOJIOTUYECKUX JIMHUM 110
[IPOM3BOJICTBY MIPOTYKTOB
MU TaHUS

[UI0IIaZe MOBEPXHOCTEH M 00BEMOB MOAOOHBIX (uryp npu
[pEILICHUH 3a]1a4;

- YMCTL BBIYUCIIATH I'COMCTPUUCCKHUEC BCIIMYMHBI (I[JII/IHa, yrouJ,
TI011a1b, 00BEM, IJIOIIAAb HOBEPXHOCTH ), UCTIONb3Ys U3yUCHHBIE
(bOpPMYJIBI M METOBI
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B pamkax mporpammbl y4eOHOTO TpeaMeTa OO0ydYaroIUMHKCS OCBAMBAIOTCS
augHocTHeIe (JIP), metanpeametnsie (MP) u npenmeTHbie pe3yiabTaThl 6a30BOTO
(ITPy) B cootBetcTBUU ¢ TpeboBaHusiMU OI'OC cpeanero odiiero oopa3oBaHusl.

Koani

Ilnanupyemble pe3yabTaThl 0CBOEHHS MPeIMeTa BKIKYAIT

JIP 01

c(OpMUPOBAHHOCTD MPEJICTABICHUI 0 MaTEeMaTHUKe Kak
YHUBEPCAIBHOM SI3bIKE HAyKH, CPEIACTBE MOJICIIMPOBAHUS SIBICHUW U
MIPOLIECCOB, UAEAX U METOAAX MATEMATHKH

JIP 02

IIOHUMAHHUC 3HAYUMOCTH MATCMATUKU MO HAYYHO-TCXHHYCCKOI'O
Imporpecca, C(i)OpMHpOBaHHOCTB OTHOIICHHUA K MATCMATHKC KaK K
qaCTu O6HIC‘I€JIOBC‘I€CKOI>'I KYJbTYPbI 4CPC3 3HAKOMCTBO C I/ICTOpI/ICﬁ
Pa3BUTHA MATCMATHUKU, 3BOJ'IIOHI’ICP1 MaTCMaTHYCCKUX H,Z[Gﬁ

JIP 03

pasBuTHE JOTHYECKOT 0 MBILUIEHHUS, OPOCTPAHCTBEHHOTO
BOOOpPa)KEHUS, AITOPUTMHUUECKON KYJIbTYpPbl, KPUTUIHOCTH MBIIUICHUS
Ha YypOBHE, HeoOXoaumMoM nJsi Oyaymied npodeccHoHaIbHOM
JeSITeIbHOCTH, AJIsl MPOJIOJDKEHUSL 00pa3oBaHus U caMoo0pa30BaHus

JIP 04

OBJIaACHHUC MaTEMAaTH4YCCKUMHU 3HaHUAMHAU u YMCHUAMU,
HeO6XOI[I/IMBIMI/I B HOBCGHHGBHOﬁ ZKHU3HHU, OJI1 OCBOCHHA CMCKHBIX
CCTCCTBCHHOHAYYHBIX AVCHUINIMH W JUCHUILINH HpO(l)eCCI/IOHaJ'IBHOFO
IHUKJIa, A1 ITOJIYYCHHA O6p330BaHH}I B O6J'IaCT5[X, HC Tp€6y10HlI/IX
yrHY6H€HHOﬁ MaTEMaTHYECKOM ITIOAT'OTOBKH,

JIP 05

c(OpPMHPOBAHHOCT, OCHOB CaMOPa3BUTHUsI M CAMOBOCIHUTAHUS B
COOTBETCTBHUM C OOIICYETOBEYECKUMH IIEHHOCTSIMU M UJcaIaMU
rpaXJaHCKOTO  OOIecTBa; TOTOBHOCTh M CIOCOOHOCTH K
CaMOCTOSITEJIbHOM, TBOPUYECKOM M OTBETCTBEHHOM JEATEIHHOCTH;

JIP 06

TOJICPAHTHOE CO3HAHWEC W TIOBEACHHE B IMOJHMKYJIBTYPHOM MHUPE,
TOTOBHOCTh M CIHOCOOHOCTh BECTH JHAJOT C JAPYTUMH JFOABMH,
JIOCTUTaTh B HEM B3aMMOIIOHHMAaHHUs, HAXOIUTL OOIME IEead U
COTPYIHHMYATh IS WX JOCTHKEHHUS, CIOCOOHOCTH MPOTHBOCTOSTH
HJICOJIOTUH AKCTPEMHU3MA, HaIlMOHAJIM3MA, KceHooouw,
JTUCKPUMHUHAIIMM 110  COIIMAJbHBIM,  PEIMTHO3HBIM,  PACOBBIM,
HallMOHAJIBHBIM TIpU3HAKaM H JPYTUM HETATUBHBIM COIHATbHBIM
SIBJICHUSIM

JIP 07

HaBbIKM COTPYAHHUYECTBA CO CBEPCTHUKAMM, HETBMHU MIIAJIIETO
BO3pacTa, B3pOCIBIMU B 00pa3oBaTesIbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIEIOBATENbCKOM,  MPOEKTHOM W JIpyruxX  BHJAX
JESTEIBbHOCTH,

JIP 08

HPAaBCTBEHHOE CO3HAaHWE W T[IOBEJICHHME Ha OCHOBE YCBOCHHS
00IIIeYEeTIOBEYECKUX IIEHHOCTEH;

JIP 09

TOTOBHOCTh M CIIOCOOHOCTHP K OOpa30BaHHWIO, B TOM 4YHCJE
caM0o0Opa30BaHMUIO, HAa NPOTSHKCHUW BCEH JKU3HHM, CO3HATEIBHOE
OTHOIIIEHUE K HETMPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCIEITHOM
1po¢heCCHOHAILHON U OOIIECTBEHHOU JICATEIbHOCTH,

JIP 10

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOTO
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N TCXHUYCCKOI'0O TBOpUYCCTBA, CIIOPTA, O6H.ICCTB€HHBIX OTHOIHCHI/Iﬁ;

JIP 13

OCO3HAHHBIA BBIOOp Oyaymed mnpodeccun U BO3MOXKHOCTEU
peanu3ald COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHUE K
npodecCHOHaNbHON ACSATENBHOCTH KaK BO3MOXKHOCTH Yy4yacTus B
pelLIEeHUH JINYHBIX, OOIIECTBEHHBIX, roCyJapCTBEHHBIX,
OOIICHAIIMOHAIBHBIX ~ TpOoOJieM;  JAEMOHCTPHUPYIOIIMA  yMEHHE
3¢ (EeKTUBHO B3aMMOJICWCTBOBATh B KOMaHJE, BECTH IUAJIOT, B TOM
YHUCJIE C UCMOJIB30BAHUEM CPEACTB KOMMYHHUKALIUU

JIP 14

HABBIKM aHallM3a W HUHTEpHIpeTanuu HHDOpPMALMU U3 Pa3TUYHBIX
VCTOYHUKOB C Y4ETOM HOPMATUBHO-IIPABOBBIX HOPM

JIP 15

JEMOHCTPUPYIONIUNA TOTOBHOCTh U CIOCOOHOCTH K 00pa3oBaHHUIO, B
TOM 4YHCJE€ CaMOOOpa30BaHMIO, Ha TMPOTSKEHUM BCEH IKU3HU;
CO3HATEJIbHOEC OTHOIIGHHE K HENPEepPhIBHOMY OOpa30BaHHMIO Kak
YCIOBUIO  YCIICIIHOW  mpodeccuoHanbHOM W 0OIIECTBEHHOMH
JESTEIIbHOCTU

MP 01

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENM  JIEATEIBHOCTH U
COCTAaBJISATh IUIAHBI JIESITEIBHOCTH; CAMOCTOSITEIBHO OCYILIECTBIITH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH AEATEIBHOCTh; UCIOJIB30BATh BCE
BO3MOXKHBIE PECYPChl I JOCTMIKEHHs TIOCTABJIEHHBIX LEIen U
peanu3alry MIaHOB JIEATEIbHOCTH; BHIOMPATH YCIICIIHbIE CTPATETUH B
Pa3IMYHBIX CUTyalUsX;

MP 02

yMEHUE MNPOAYKTUBHO OOIIAThCS M B3aUMOJCHCTBOBATH B MPOIECCE
COBMECTHOM JESITENBHOCTH, YUUTHIBATh MO3UIIUU JPYTUX YYACTHUKOB
nesTebHOCTH, 9 (PEKTUBHO pa3peniatb KOH(IUKTHI;

MP 03

BJIa/ICHE HaBBbIKAMU MO3HABATENIBbHOM, Y4eOHO-UCCIIEA0BATEIbCKON U
NPOEKTHOW  NIE€ATEIbHOCTH, HAaBbIKAMHM  pa3pelieHus MpooiieM;
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY MOHMCKY METOJ/IOB
pELIECHNs] NPAKTUYECKUX 3a1ay, NPUMEHEHHUIO PA3JIUYHBIX METOJOB
MTO3HAHUS,

MP 04

TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSITEIbHON WH(OPMaIMOHHO-
MO3HABATENILHON JICSITEIBLHOCTH, BJIQJICHUE HAaBbIKAMHU TOJYy4YCHUS
HeoOxoauMol HMHGOpPMAIIMA M3 CIOBAapel pa3HbIX THUIIOB, YMEHHE
OPUEHTHUPOBATHCS B  PA3JIMYHBIX  UCTOYHHUKAX  WHGPOpPMAIIHH,
KPUTUYECKA  OIICHUBATh W  HMHTEPIPETUPOBATH  HHQPOPMAIIUIO,
MOJIY4aEeMYI0 U3 Pa3JIMYHbIX UCTOYHUKOB;

MP 05

yMEHUE UCII0JIb30BaTh cpencTBa UH(OPMaIIMOHHBIX 17}
KOMMYHUKAIIMOHHbIX TexHonorui (manee — WKT) B pemenun
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OpPraHU3allMOHHBIX 3a7a4 C
coOoiecHueM TpeOOBaHUM HSProHOMHUKH, TEXHHMKUA O€30MacHOCTH,
TUTUEHBI, PeCypcocOepeXeH s, PABOBBIX U ATUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

MP 07

YMCHHUEC CaMOCTOATCIIbBHO OHOCHUBATHL W  INIPUHUMATL PCHICHUA,
OMpCACIIIOIMNC CTPATCTHUIO IMOBCACHUA, C YUCTOM TIPaXIAHCKUX H
HPAaBCTBCHHBIX I_[eHHOCTeﬁ;
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MP 08

BJIIaJICHUC A3BIKOBLIMH CPEACTBAMH — YMCHHEC SICHO, JOTMYHO MU TOYHO
n3jiaratb CBOIO TOYKY 3pPCHH:A, HUCIIOJIL30BaTh aACKBATHBLIC S3bIKOBLIC
CpCACTBA,

MP 09

BJIAJICHUE HaBbIKAMHU I[103HABATEIILHOM pPEeQIIEKCUU KaK OCO3HAHMS
COBEpILIAEMBIX  JIEMCTBUM U  MBICIUTENBHBIX  MPOLIECCOB, HUX
pEe3yJIbTaTOB U OCHOBAHWM, TPAHUIL] CBOETO 3HAHUS W HE3HAHUS, HOBBIX
MTO3HABATEIBHBIX 3a7a4 U CPEJCTB UX JOCTUKECHHS.

I1P6 01

c(OpMUPOBAHHOCTD MPEACTABICHHUI O MAaTEMaTHUKE KaK YacTU
MHPOBOM KYJBTYPBI U MECTE MATEMATUKN B COBPEMEHHOMN
LIMBUJIM3ALMH, CIIOCO0AX OMMCAHMS SIBJIEHUH pEealbHOTO MUpa Ha
MaTeMaTUYECKOM SI3bIKE;

I1P6 02

C(bOpMI/IpOBaHHOCTI) HpGI[CTaBJIGHI/Iﬁ 0 MAaTCMAaTHYCCKUX IMTOHATHAX KaK
Ba)KHECHIIIMX MaTEeMaTHYECKUX MOACIIAIX, ITIO3BOJIAIOMIMX OIIMCBIBATH U
HN3y4aThb Ppa3HbIC ITPOUCCCHI U ABJICHUA, IIOHMMAHUC BO3MOKHOCTH
AKCHOMATHYCCKOI'O ITOCTPOCHUA MAaTCMAaTHYCCKHUX TCOpHﬁ;

I1P6 03

BJIaJICHUE METOJIAMH JI0KA3aTeJIbCTB U aJITOPUTMOB PEILICHUS], YMEHUE
WX IPUMEHSATH, IPOBOJUTD JI0KA3aTEIbHBIC PACCYKICHUS B XOJIE
pelieHus 3a/1a4;

I1PG 04

BJIAICHUC CTAHAAPTHBIMHU IIPHUEMaMHU PCIICHWA pallMOHAJIBHBIX U
HppallOHAJIIBHBIX, ITIOKA3aTCIIbHBIX, CTCIICHHLIX, TPUT'OHOMETPUICCKUX
ypaBHCHI/Iﬁ N HCPABCHCTB, UX CUCTCM, HCIIOJIb30BAHUC I'OTOBLIX
KOMIIBIOTCPHBIX ITPOrpaMM, B TOM YHUCJIC AT IIOMCKA ITYTH PCHICHUA U
HIITIOCTpal pCIICHUA ypaBHeHI/Iﬁ N HCPABCHCTB,

ITP6 05

c(hOpMHUPOBAHHOCTD MPEICTABICHUI 00 OCHOBHBIX MOHATHAX, UISIX U
METOJaX MaTeMaTHYECKOr0 aHAJIN3A,;

I1PG 06

BJIaJICHUE OCHOBHBIMU MOHATUSAMU O IUIOCKUX M MPOCTPAHCTBEHHBIX
r€OMETPUYECKHX (PUTypax, UX OCHOBHBIX CBOMCTBAX;
c(OpMHPOBAHHOCTh YMEHHUS PACTIO3HABATH T€OMETPUUECKUE (DUTYPBI
Ha YepTexax, MOACNSIX U B PEAIbHOM MUPE; TPUMEHEHUE U3YUEHHBIX
CBOMCTB reoMeTpudeckux Guryp u Gopmy Ijsl peleHUs
T€OMETPUYECKHX 33J1a4 U 3a7a4 C MPAKTUYECKUM COJECPKaHUEM;

ITP6 07

c(hOpMHUPOBAHHOCTD MPEJICTABICHUH O MPOIIeccax U SIBICHUSX,
MMEIOIINX BEPOATHOCTHBIN XapaKTEP, CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEATLHOM MHUPE, OCHOBHBIX ITOHATHSX
AJIEMEHTAPHOM TEOPUH BEPOSTHOCTEN; YMEHUN HAXOJIUTh U OLICHUBATh
BEPOSITHOCTH HACTYIUICHUS COOBITHI B MPOCTEHIITNX MPAKTUYECKHIX
CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbIX BEJIMYMH;

I1PG 08

BJIAICHUC HABbIKAMH HUCIIOJIb30BAHHS I'OTOBBIX KOMIIBIOTCPHBIX
IIporpamMm Mnpu pCiCHUMA 3aa4;

JIPB 01

OcosHaroiuii ce0s rpaXXJaHUHOM U 3aIlIUTHUKOM BEJIMKOW CTPaHBI.

JIPB 04

[IposBiArOMNA U JIEMOHCTPUPYIOIIANM YBaXXE€HUE K JIOIAM TPYyZa,
OCO3HAIOIIUI LIGHHOCTh COOCTBEHHOT'O TPY/Ia.

Crpemsimuiics K (GOPMHUPOBAHHUIO B CETEBOM cpelie JIMYHOCTHO M
po(heCCHOHATEHOTO KOHCTPYKTUBHOTO «IH(POBOTO
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cJiacaa»

JIPB 05

JIeMOHCTpUPYIOIIMI  NPUBEPKEHHOCTH K  POAHOM  KYJbTYypE,
UCTOPUYECKON MaMSITH Ha OCHOBE JIt0OBU K PonnHe, ponHoOMy Hapoay,
Majoin poauHe, MPUHATHIO TPaAULIMOHHBIX LEHHOCTEU
MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccumn.

JIPB 06

HpO?IBJI?IIOIHI/Iﬁ YBAXKCHHUC K JIIOAAM CTApmICro IIOKOJICHUA U
TOTOBHOCTbL K Yy4YaCTHUIO B COHHaHBHOﬁ MMOAACPIKKE W BOJIOHTCPCKHX
JABHKCHUAX.

JIPB 08

Oco3Haromuii  NPUOPUTETHYIO IEHHOCTh JIMYHOCTH  YEJIOBEKA,;
yBaXaroluidi COOCTBEHHYI0O U YYXYI0 YHHUKAJIbHOCTh B Pa3IMUHBIX
CUTYallMsIX, BO BceX (popMax U BUIAX JIEATEITbHOCTH.

JIPB 10

3a00TsIIMICS O 3alUTE OKPYXKAIOIIEH Cpe/ibl, COOCTBEHHOU U UY>KOM
0€3011acHOCTH, B TOM YHCIIe TU(PPOBOA.

2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHOIO NpeaMeTa

2.1. O0bem yueOHOro mpeaMeTa M BUAbI Y4eOHOH padoThl

Bup yueOHol paGoThI Oobvem 6
yacax*

O0beM 00pa3oBaTe/IbHOM IPOrpaMMbl Y4eOHOI0 IpeaMera 252

B T.4.

OcHoBHoOE coaep:xaHue 234

BT. 4..

TEOPETUUECKOE 00ydeHHE 140

MPAKTUYECKUE 3aHATHUS 46

IIpogeccnoHAIbHO-OPUEHTHPOBAHHOE CO/IEPsKAHME (coaepikaHue 48

NMPHUKJIAHOT0 MOAYJIfA)

BT. U..

TEOPETUYECKOE 00yUeHHE 16

MPAKTUYECKUE 3aHATHUS 32

NuauBuayaibHbIi NPOEKT (0a/nem)™™

IIpome:kyTouHasi aTTecTanus (3K3aMeH) 18
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2.2. TemaTu4eCKUi IVIAH U COAEpPKaAHHE YU4eOHOI0 mpeaMeTa

Conep:kanue yuyeOHOro Mmarepuasa (0CHOBHOE M NMPO(ecCuoHAIBLHO- Oo0bem
HaumenoBaHue pa3jiesioB u . dopmMupyemblie
Tem OPHEHTHPOBAHHOE), 1A00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM 4acoB A —
MOIYJIb (IIPY HAJTUYUH) (T3/113)
1 2 3 4
OcHoBHoOe cogepkaHue
Ilepevlit cemecmp
Paznen 1. [loBTOpeHune Kkypca 8 (6/2)
MaTeMaTHKHU OCHOBHOM
ITKOJIbI OK-01, OK-02,
Tema 1.1 Cogepxanue yueOHOro MaTepuana OK-03, OK-04,
Ienp m 3amaun MareMaTukd | ba3zoBele 3HaHMS W YMEHHS TI0 MaTreMaTHKe B TPOPECCHOHATBLHOW H B OK-05, OK-06,
[P OCBOEHMH CHIELUAIBHOCTH | MIOBCEIHEBHOM JIEATETLHOCTH. OK-07
2 IK 1.2, K 2.1,
Tema 1.2 Copepxanue yaeOHOTO MaTepuana K 2.2, TIK 3.5
Ywucna u BBIUMCIICHMA. | JIeHCTBUS Ha/ MOJOKHUTEIHHBIMU U OTPUIIATETIbHBIMU YHCIIAMU, OOBIKHOBEHHBIMH U JIP 01, JIP 09,
Beipaxkenus u mpeoOpa3oBaHus | AeCATHYHBIMU APOOSIMHU. JIP 13, ITP602,
JleiicTBus co cTeneHsaMu, (OpMyJibl COKPAILIEHHOTO YMHOKEHHUS. 2 [1P603, MP 05,
Jlunelinbie, KBagpaTHbIC, IPOOHO-IMHEWHBIE YPABHEHHS 1 HEPABEHCTBA MP 06, JIPB 01,
Tema 1.3 Copnepxanue yueOHOro Marepuana JIPB 04-06, JIPB
IIpoLicHTHBIE BBIYUCIICHUS [TpocTble MpOLEHTHI, pa3Hble CIIOCOObI X BhIYKCIEHUS. CII0)KHBIE IPOLIEHTHI 08, JIPB 10, JIPB
2 14, JIPB 15
Tema 1.4 IIpakTuuyeckoe 3ansTue 1
Bxo1HOM KOHTPOJIb Kontponbnast pabota. Beruncnenus u npeoOpazoBanus. Y paBHEHHs 1 HEPABEHCTBA.
['eomeTpust Ha TIIIOCKOCTH. 2
Paznen 2. 6 (4/2) OK 02-06, OK-
KoMiulekcHble Yucia 07,1IK 1.2, IIK
2.1, TIK 3.5,
Tema 2.1 [TonsiTne koMIuiekcHOTo yncia. ConpsiKeHHbIE KOMIIEKCHBIE YUCIIa, MOAYJIb U TIPGO1 -04, JIP 5,
KommiekcHbie yncna apryMeHT KOMILIEKCHOTO YuCIIa. 9 JIP 8, JIP 9, JIP
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®dopma 3anucu KOMILJIEKCHOTO yucia (reOMeTpuuecKasi, JPUroHOMETpUYECKas,
anredpandeckas). ApupMeTHIecKue JSHUCTBHSI ¢ KOMIUICKCHBIMU YHCIIAMU

10, JIP 13, JIPB
01, JIPBs 04, JIPB

Tema 2.2 Brinonnenue pacueToB ¢ MOMOIIBIO KOMIUIEKCHBIX yucen. Pernenue ypaBHeHU 2 08, JIPs 10, JIPB
IIpuMeHeHHe KOMILICKCHBIX IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEPKaAHME (Conep:KaHue 14, JIPs 15
quceln MPUKJIATHOTO MOYJIf)
IIpakTuyeckoe 3ansaTHE 2 2
KomiuiekcHble uncia, reoMeTpuuecKast UHTEpIpeTaus KOMIUIEKCHBIX YHCEN B
poEeCCHOHAIBHON e TEIHbHOCTH
Paznen 3 Ilpsamble u 16 (12/4)
IUVIOCKOCTH B IPOCTPAHCTBE
Tewma 3.1. Cogepxanue yueOHOro MaTepuana
OcHoBHbIE noustus | Ilpenmer crepeomerpun. OCHOBHbIE TOHATUSA (TOYKa, MpsiMasi, IUIOCKOCTb,
crepeomerpuu. Pacrnonokenue | nmpoctpanctBo).  OCHOBHblE — akCMOMbI  cTepeomerpuu. llepecekaromuecs, 2
MIPsSIMBIX 1 IJIOCKOCTEH napaJuieJIbHbIC " CKpeHIIMBaromuecs npsiMbIC. HpH3HaK )58 CBOHCTBO OK-01, OK-03,
CKpeluBaOIMMXCs NMPMbIX. OCHOBHBIE TTPOCTPAHCTBEHHBIE (DUTYPHI. OK-04, OK-07
Tema 3.2. Copepxanue yueOHOTO MaTepuana K 1.2, 11K 2.2,
[TapamiensHOCTD npsimMblx, | [lapannensHsle npsaMas u mwiockocts. Onpeaenenue. [IpuszHak. CBolicTsa. K 3.1, TIK 3.5,
IpsAMOi 1 TIOCKOCTH, | [TapamnensHble muockoctu. Onpenenenue. [pusnak. CoiicTsa. ITP6 02, TTP6 03,
frocKocTen Terpasap u ero snemenTsl. [lapannenenunen u €ro 3J1E€MEHTBHI. IIP6 06, JIP 06,
2 JIP 07, JIP 08,
IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE coieprKaHue (conepxanue 2 MP 02, MP 04,
NMPHUKJIATHOT0 MOIYJIA) MP 05, MP 07,
IIpakTnyeckoe 3ansitne 3 CBOHCTBA NMPOTUBOIOJIOKHBIX T'paHed M JAMaroHaiei JIPB 04, JIps 08,
napauienenunena. [loctpoenne ceuenuil. Pemenne 3a1au no npuMEHEHHUIO 3HaHUN JiPs 10
B MpOeCCUOHATHHON JIEATETLHOCTH.
Tema 3.3. CopepxaHue yaeOHOT0 MaTepuaa
[lepnenauKyISIpHOCTH [lepnennukynspueie npsmble. [lapamienbHble NpsMble, NEPHEHAUKYISPHBIE K

IPSIMBIX, IPSIMOM U TUIOCKOCTH,
IJIOCKOCTEN

mwiockoctd.  [Ipu3Hak  NEPHNEHAUKYISIPHOCTH  IOPSIMOM M IUIOCKOCTH.

JoxasarensctBo. [lepnenaukynsp u HakiIOHHas. lleprneHauKyIIApHBIE MIOCKOCTH.
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[Ipu3Hak nepneHauKyJISpHOCTH IIIOCKOCTEN. [JokazarenbeTBo.

Paccrostnus B mpocTpaHcTBe 2
Tema 3.4. Coneprkanue ydeOHOro MaTepuraia
Teopema 0 Tpex | Teopema o Tpex mnepneHaukyigpax. JlokazaTeabCTBO. YTon MExXAy NpAMOM H
HepIeHANKYIIsIpax IUIOCKOCTBIO. YTOJI MEXY IUIOCKOCTSIMH. PacrnonokeHnue npsmbIX U MJIOCKOCTEH B 2
npocTpaHcTBe. IleprneHauKyIapHOCTh U MapaJlIeIbHOCTh MPSMBIX U IJIOCKOCTEH.
CkpenuBarouecs npsimple
Tema 3.5. IIpakTnyeckoe 3ansitue 4 KouTposnbHas paboTa. AKCHOMBI CTEPEOMETPUHU.
[TapannenbHsie, [leprieHAUKYIAPHOCTh TPSIMOM M IUIOCKOCTH, MapauIebHOCTh JABYX MPSMBIX, 2
HEepIEHANKYIISPHbIE, HEePIEHIUKYIISPHBIX IUIOCKOCTH, MEPIEHAUKYIIPHOCTh MIIOCKOCTEH
CKPELIMBAIOIUECS MTPSIMbIE
Paznen 4. KoopaumHarbl 10 (6/4)
BEKTOPBI
Tema 4.1 Coneprxanue yueOHOro MaTepuala
JlekapToBbI ~ KOOpAMHATHEI B | JlekapToBBl KOOpAMHATHI B HpocTpaHcTBe. Ilpocreiimme 3amaun B KOOpAMHATAX. OK-02. OK-03
IIPOCTPAHCTBE. Paccrosiaune | PaccTosiHue Mexy IByMsl TOUKaMH, KOOPAMHATBI CEPEeIMHBI OTpe3Ka 2 OK-0 4’ OK- 07'
)
MEXIYy  JIBYMs TOYKAMH. K 1.2. TIK 2.1
KoopauHatst CepeIUHBI K 2. 2: K 3. 1:
oTpesKa TK 3.2, TIK 3.5,
Tema 4.2 Coneprkanue y4eOHOro MaTepuana T1PG 02, TIPG 08,
BekTops! B mpocTpaHCTBE. Bekropel B mpoctpanctBe. CrokKeHHE W BBIYMTAHUE BEKTOPOB. YMHOXEHHE IP 06. JIP 07. JIP
Yronm  Mexay — BEKTOpaMu. | BekTopa Ha uucio. Kommnanapabie BeKTOpbl. CKalspHOE POU3BEICHHE BEKTOPOB. 2 08 I\;IP 02 1</[P
CkasspHoe TIPOU3BEIECHHE 0 4’ MP 0 5’ MP
BEKTOPOB PaznoxeHnne BekTopa Mo TpeM HEeKOMILUTaHApHBIM BeKTOpaM. KoopanHaThl BEKTOpa, 2 07: TPs 01: TPs
CKaJISIpHOE MPOM3BEICHUE BEKTOPOB B KOOPAWHATAX, YTOJl MEX/ly BEKTOPaMHU. 04, JIPB 06, JIPB
Tema 4.3 IpodeccnonaIbHO-OPHEHTHPOBAHHOE colepKkaHue (coneprkanue 08, JIPE 10
[IpakTUKO-OPHUEHTUPOBAHHBIE | MPHUKJIATHOTO MOXYJIsI)
3ajaud  Ha  KoopaumHaTHOH | IIpakTHyeckoe 3ansitne 5 KoopauHatHas IIOCKOCTh. BeIuucnenue paccTosHui 1
IJIOCKOCTH IUIOINAAeH Ha MI0CKOCTU. KoaruecTBeHHbBIE pacyeThl 2
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Tema 4.4 Copneprxanue yueOHOro MaTepuaa
Pemenue 3anmau. Koopnunatel | [lpakTuyeckoe 3ansitue 6 Koutposnbnas paGorta. Ilpocreifmme 3amaum B 2
U BEKTOPBI koopauHatax. KoopauHatbl BeKTOpa, pacCTOSIHUE MEXAY TOYKaMM, KOOPAMHATHI
CEpeUHbl OTpe3Ka, CKAJIIPHOE IPOU3BENECHUE BEKTOPOB B KOOPAMHATAX, YIOJ
MEXIy BEKTOPaMH.
Paznen 5. OcHOBBI 26 (20/6)
TPUTOHOMETPHH.
Tpuronomerpnueckue
pyHxuun
Tema 5.1 Cogepxanue yueOHOro MaTepuana
Tpuronomerpuueckue Panuannas mepa yria. IIoBopoT Touku BOKpYr Haudaja koopauHat. OmpeneneHue
(bYHKIIMM TPOU3BOJIBHOTO YIJIA, | CHHYCA, KOCHHYCA, TAHT€HCA M KOTAHTeHCA. 2 OK-01, OK-02,
yucna. Paguannas u rpagycHas OK-03, OK-04,
Mepa yria OK-05, OK-06,
OK-07
Tema 5.2 Coneprkanue y4eOHOro MaTepuana K 1.2, TIK 2.1,
OcHoBHbIE 3HaKU CHUHYCa, KOCHHYCa, TaHT€HCAa M KOTAHTE€HCAa IO YETBEPTSIM. 3aBHCHUMOCTH K 2.2, TIK 3.1,
TPUTOHOMETPUYECKHUE MEX]ly CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHI'€HCOM OJIHOTO M TOTO € yrjia 2 IIK 3.2, IIK 3.5,
TOXIECTBA. Tpuronomerpuueckue Toxzaectsa. CUHyC, KOCUHYC, TAHT€HC U KOTaHT€HC YIJIOB O I1P6 01, ITPG 02,
®opMyIbl TPUBEAECHUS U - 0. I1P6 03, TIP6 04,
DopMyIbl IPUBEAEHUS JIP 05, JIP 08, JIP
2 10, MP 03, MP
Tema 5.3 Coneprkanne y4eOHOT0 MaTeprana 07, JIPB 04, JIPB
Cunyc, kocuHyc, TaHreHc | Cymma M pa3HOCTh CHHYcOB. CyMMa M pa3sHOCTh KOCHHYCOB. CHHYC UM KOCHUHYC 06, JIPB 06, JIPB
CYMMBI U Pa3HOCTH JBYX YTJIOB | IBOMHOTO yria. opMmysnsl TMONMOBHHHOTO yria. IIpeoOpa3zoBaHusi CyMMBI 2 08, JIPs 10
CHHYC M KOCHHYC JBOWHOIO | TPUTOHOMETPHUYECKUX (YHKIMI B NPOU3BEIEHUE M TMPOU3BEACHUS B CYMMY.
yria. QopMynbl TOTOBUHHOTO | BelpakeHHe TpUTOHOMETpUYECKUX (YHKIUN Yepe3 TaHTeHC TOJOBHHHOTO
yria apryMeHTa.
IIpakTnyeckass padora 7 IlpeoOpazoBaHus MPOCTEHIINX TPUTOHOMETPUUYECKHX 2

BBIPAKCHUI
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Tema 5.4
DyHKIUH, ux CBOMCTBA.
CriocoOb1  3amanust  (yHKLUH,

Copepxanne yaeOHOTO MaTepuana

OO6nacTp onpeneneHUs U MHOKECTBO 3HaYeHUH (yHKIMHA. YETHOCTH, HEUETHOCTD,
nepuoIuIHOCTh GyHKuuid. CriocoOsl 3aganus GyHKUUH, rpaduku

rpaduku Yy =COS X, Y =Sin X.

Yy =CO0S X, Yy =Sin X.

Tema 5.5 Coneprkanue ydeOHOro Marepraia

TpuronomeTpudeckue OO6uacTh ompeneNeHuss 1 MHOXKECTBO 3HAYEHUH TPUTOHOMETPHUYECKUX (YHKITUH.

¢GbyHKIMK, WX CBOWCTBA W

YéTHOCTh, HEYETHOCTD, IEPUOIMIHOCTD TPUTOHOMETpHYecKuX (yHkmid. CBoicTBa

rpaduKu u rpadukn QyHKIMHA y =tg X, y = ctg X.

y=1tg X,y =ctgXx.

Tema 5.6 Cogepxanue yueOHOro MaTepuana

ITpeoOpa3oBanue rpapukoB | C:xatue U pacTskeHue rpa@uKoB TPUTOHOMETPUUECKUX (PYHKIIHIMA.
TPUTOHOMETPUUECKHUX [TpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (DYHKIIHI

byHKIUR

Tema 5.7 IIpodeccrnonaIbHO-OpHEHTHPOBAHHOE coJep:KaHue (conep:xkanue

Ornucanue MPOU3BOJICTBEHHBIX
MIPOIIECCOB c MTOMOIIIBIO

rpaduKoB QyHKIHIA

NPHUKJIATHOT0 MOAYJIfA)

IIpakTnyeckoe 3anaTtue 8  lcmosb30oBaHME CBOWMCTB TPUTOHOMETPHUECKHUX
¢byHKLUH B TpodecCHOHaNBHBIX 3a/1a4ax

Tema 5.8 [Ipocreiimme

Coneprkanne y4eOHOro MaTepuana

TPUTOHOMETPUUYECKHUE OOpaTHble TPUTOHOMETPUYECKHE (PYHKIIMU. YpaBHEHHUE COS X = a. YpaBHEHHE Sin X
YpaBHEHHUS. =a. YpaBHEHHE tg X = a, ctg X = a.
Tema 5.9 Coneprxanue yueOHOro MaTepuaa
Pemenue Pemenne TpUrOHOMETPUYECKHMX YpPaBHEHUMN OCHOBHBIX THIIOB: IIPOCTEHIINE
TPUTOHOMETPHUUECKHX TPUTOHOMETPUYECKNE YPaBHEHHUsI, CBOAAIIMECS K KBAJPATHBIM, pEIIaeMbIe

YpaBHEHU U HEPABEHCTB

pa3I0KEHUEM Ha MHOKUTENH, OHOPOIHBIE.
[Ipocreiimre TPUrOHOMETPUUECKUE HEPABEHCTBA

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE coieprkaHue (conep:xanue
NPHUKJIATHOT0 MOIYJIS)
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[Ipocreiimme  TPUTOHOMETPUYECKHWE  ypaBHEHHs B NpOo(decCHOHAIbHOU
JeSITeIbHOCTH

Tema 5.10 Copepxanue yaeOHOTO MaTepuaa

Pemenue IlpakTuyeckass  pabdora 9  KonrponsHas  pabora  I[IpeoOpazoBanue

TPUTOHOMETPUUYECKUX  3aJay. | TPUTOHOMETPUYECKUX BBIPAKEHUN. PelieHne TpUroHOMETpUYECKHX YpaBHEHUH U 2

Tpuronomerpuyeckue HEPaBEHCTB B TOM YHUCIIE C MCIIOJIb30BAaHUEM CBOMCTB (DYHKLIMH.

byHKIHHA

Paznea 6. 8 (6/2)

Crenenu " KOpPHH.

Crenennast pyHKUMA OK-01, OK-02,

Tema 6.1 Copepxanue yueOHOro MaTepuana OK-03, OK-04,

Crenennas Gynxuus, €¢ | [lonaTHE KOPHA N-OM CTENEHU U3 JICUCTBUTEIIBHOrO yucia. OyHKIUU Yy = VX ux 2 OK-05, OK-07

CBOMCTBA cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-OM CTEIIEHU [K 1.2, TIK 2.1,

Tema 6.2 Coneprkanne y4eOHOro MaTepuana K 2.2, 11K 3.1,

[TpeoGpasoBanue BeipaxkeHHii ¢ | [IpeoOpa3oBaHie UPPAITHOHATBHBIX BBIPAKECHUH IIK 3.2, IIK 3.5,

KOpHSIMH N-OM CTETIEHU 2 I1P6 01, ITP6 02,

Tema 6.3 Coneprxanue yueOHOro MaTepuaa I1P6 04, ITPG 06,

CaoiicTBa CTEIeHH ¢ | [ousiTue cremeHu ¢ JIOOBIM paMOHATBHBIM TIOKa3areneM. CTereHHbIe (YHKIIUH, 2 JIP 05, JIP 08, JIP

panoHAIbHBIM U | UX CBOWCTBA U rpaduku 10, JIPs 01, JIPB

JICHCTBUTEIIBHBIM 04, JIps 08, JIPB

IMOKa3aTeIIsIMHU 10, MP 01, MP

Tema 6.5 Conepxanue yuebHOro MaTepuana 03, MP 07, MP

Crenenu u xopHu. Crenennas | [Ipaktuyeckas pa6ora 10. KonrtponbHas pabGora OrmpeneneHue CTeNeHHON 08

byHKIusA ¢ynkuuu. Mcnonb3oBaHue ee CBOMCTB NPU PEIICHUN YpaBHEHUH, HEPAaBEHCTB 2

Paznen 7. IlokazaTenbHas 8 (6/2) OK-01, OK-02,

pynKnus OK-03, OK-04,
OK-05, OK-07
IIK 1.2, IIK 2.1,
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Tema 7.1
[TokazarenpHast (yHKIUSA, €e

Copepxanne yaeOHOTO MaTepuana

CreneHp ¢ TpPOM3BOJIBHBIM JIEWCTBUTENBbHBIM IOKazareneMm. OmnpexneneHue

IIK 2.2, 11K 3.1,
IIK 3.2, IIK 3.5,

CBOICTBa noKa3aTreiabHOH (yHKIMH, ee CBOHCTBa M TpaduK. 3HAKOMCTBO C MPUMEHEHUEM I1P6 01, ITP6 02,
nokaszareiabHON (yHKuMU. Permenue mokasateibHBIX YpaBHEHHH (yHKIMOHAIBHO- 2 I1P6 04, ITPG 06,
rpauIecKuM METOI0M JIP 05, JIP 08, JIP

10, JIPB 01, JIPB

Tema 7.2 Cogepxanue yaeOHOTO MaTepuaa 04, JIps 08, JIPB

Pemienue ITOKA3aTENbHLIX | PellleHne TOKa3aTeNbHbIX YPAaBHEHHM METOJAOM YypaBHUBAHUA IOKa3aTelei, 10, MP 01, MP

YpaBHCHHI U HEPABEHCTB METOJIOM BBEJICHUSI HOBOW MEPEMEHHOH, PYHKIIMOHATBHO-TPAQUICCKUM METOIOM. 03, MP 07, MP

2 08
Pemenne nmokazareiabHbIX HEPABEHCTB 2

Tema 7.3 Cogepxanue yueOHOTo MaTepuana

Pemenue 3anay. | [Ipaktuueckoe 3ansatue 11. KoutponbHas pabora. PemieHue mnoka3aTelbHBIX

[TokazarenbHast QyHKIUS YpaBHEHUH METOJOM YypaBHUBAaHHUA IOKa3aTeleil M METOJOM BBEACHHS HOBOM
nepeMeHHO. Pelenne mokasarenbHbIX HEPABEHCTB 2

Paznen 8. Jlorapudgwmsbl. 14 (10/4) OK-01, OK-02,

Jlorapumunyeckas GpyHKuus OK-03, OK-04,

Tewma 8.1 Copepxanue yaueOHOTO MaTepuana OK-05, OK-07

Jlorapudm uucna. Jlecstuunsiii | Jlorapudm uncna. JlecaTHaHbIA U HATypaIbHBIN JIOTapu (MBI, YHCIIO € 2 K 1.2, TIK 2.1,

W HATypaJbHBIN JIOTapU(MBI, K 2.2, TIK 3.1,

IHCIIO0 © IK 3.2, TIK 3.5,

Tema 8.2 Coneprkanne y4eOHOT0 MaTeprana I1P6 01, TIP6 02,

CaoiicTBa norapudmos. | CoiictBa Jorapudmon. Onepanus JorapuGMUpOBaHHUSL. ITP6 04, TTIPG 06,

Onepanus porapudmMupoBaHust 2 JIP 05, JIP 08, JIP

10, JIPB 01, JIPB

Tema 8.3 Coneprxanue yueOHOro MaTepuaa 04, JIps 08, JIPB

Jlorapudmuaeckas  pynkius, | Jlorapudpmudeckas GyHKIHS U €€ CBOMCTBA 10, MP 01, MP

€€ CBOMCTBA 2 03, MP 07, MP

Tema 8.4 Copneprxanue yueOHOro MaTepuaa 08
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Pemenne  nmorapudmMudeckux

YpPaBHEHUI U HEPABEHCTB

[Tonstue norapupmuueckoro ypaBHeHHs. Omnepanust NOTEHIUpPOBaHUA. Tpu

OCHOBHBIX METOJ[a pPEIICHHs JIOTapu(MHUECKUX YpaBHEHHN: (YHKIMOHAIBHO-

rpaduvecKkuii, METO I MOTEHIMPOBAHUS, METO/] BBEICHHUS HOBOW IIEPEMEHHOI. 2
IIpojdeccrnonaibHO-OpHMEHTHPOBAHHOE coJep;KaHue (coneprkanue 2
MPUKJIATHOTO0 MOYJIf)
Jlorapupmuueckne HepaBeHCTBa. PemieHne 3amad ¢ NMPUKIATHBIM XapakTepOM B
npodeccHoHaIbHON AEATETBHOCTH
Tema 8.5 IIpodeccuonHaILHO-OPHEHTHPOBAHHOE cojiep:kaHue (conep:xanue
Jlorapupmsl B Tpupose U | NPHKJIATHOTO MOTYJISA)
TEXHUKE IIpakTnyeckoe 3ansitue 12 [pumenenue norapudma. Jlorapudmmuyaeckas ciupaib
B Ipupoje. Ee maremaTndeckue CBOMCTBA 2
Tema 8.6 Copepxanue yueOHOro MaTepuana
Pemenue 3amau. Jlorapudwmel. | [Ipaktuyeckoe 3ansatue 13 KonrponpHas pabota Jlorapudmuueckas QyHKIHS.
Jlorapupmuueckas GyHKIHS Pemenne npocreimmx gorapupmMuUdeckux ypaBHEHUH 2
3a 1 cemectp 96 (70/26)
Bmopou cemecmp
Pazgen 9. DiiemeHTHI Teopum
MHOKeCTB U 6 (4/2)
MaTeMaTHYeCKOH JOTMKH
Tema 9.1 Copneprxanue yueOHOro MaTepuaa OK 01-OK 06
MHuoxkecTBa [Tousitue MuoxkectBa. [TogMHOXkecTBO. Onepaluy ¢ MHOKECTBAMH IIK 1.2, TIK 2.1,
2 IIK 2.2, TIK 3.1,
Tema 9.2 IpodeccHoHanbLHO-0PHEHTHPOBAHHOE cojepiKaHue (conep:kanue [IK 3.2, IIK 3.5,
Onepanuy ¢ MHOKECTBAMH NPHKJIATHOTO MOIYJIsA) ITP6 01, ITPG 02,
Onepanuu ¢ MEHOXKecTBamu. J[narpammbl  Ditiepa-Benna. PelieHne npuKIaaHbx [IP6 04, JIP 05,
3aga4. OnucaHue peasbHbIX CUTYAIUi ¢ TOMOIIBIO MHOXKECTB. 2 JIp 09, JIP 13,

MP 01, MP 04,
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Tema 9.3 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE coieprkaHue (conep:xanue MP 09, JIPB 08,

ITonsTe BbICKa3bIBaHUA. BBl | NPUKIAJHOTO MOLYJIsI) JIPB 10

BBICKa3bIBAaHUI. IIpakTnyeckoe 3ansatue 14 Pemenue 3amau Ha OCHOBE TEOPUU MHOMKECTB U 2
MaTeMaTHYeCKOM JOruky. JIorndeckue onepamnuy HaJl BBICKa3bIBAHHSIMU.

Paznen 10. IIpousBogHas 42 (26/16)

GyHKuMM, ee NPpUMEHEHUE

Tema 10.1 Cogepxanue yaeOHOT0O MaTepuana

[TonsaTne POM3BOJHOMU. | OmpeseseHne YMCIOBOW TOCIENOBATEIIFHOCTH M crocoObl ee 3amanus. CBOHCTBa

dopmyIisl " IIPaBHJIA | YUCIIOBBIX IOCIeAOBaTeNbHOCTEH. OnpeneneHne mpeaena IMocCiea0BaTeIbHOCTH.

Qg QepeHITpOBaHUSI. Breruucnenne  mpemenoB  mocnenoBatenvHocTed.  Ilpemen  ¢yHkumm  Ha 2 OK-01, OK-02,
0OECKOHEUYHOCTH. OK-03, OK-04,
[Tpenen GpyHKIMHU B TOUKE. 2 OK-05, OK-06,
IIpakTnyeckoe 3ansiTue 15 Beruucnenue npenenoB GyHKITN 2 OK-07
[Tpupamenne aprymenta. [lpupamenue ¢GyHKIUU. 3agadd, TPHUBOISAIIAE K 2 K 1.2, IIK 2.1,
MOHATHIO TIPOM3BOAHON. OmNpesesieHne NPOU3BOJHON. AJTOPHTM  OTHICKAHUS [IK'2.2,TIK 3.1,
HpOHSBO,Z[HOf/i TIK 3.2, TIK 3.5,
IIpakTnyeckoe 3ansiTue 16 Beraucnenmne mpon3BoaHOM 2 [TP601, TIPG 03-

05, JIP 05, JIP 09,

Tema 10.2 Cogepxanue yaueOHOTO MaTepuana JIP 13, MP 01,

IIponsBonHbIe cymMMBl, | @opmyiibl JudGepeHIIIPOBaHNUS. 2 MP 04, Mp 07,

Pa3sHOCTH npoussenenus, | [pasuna nudepeHuupopaHus 2 JIpe 01, JIPs 04,

HacTHOTO IIpakTuyeckoe 3ansaTue 17 Ilpumenenue mnpaBuwin auddepeHIUpPOBaHUS TPU 2 JIPB 08
BBIYUCIICHUH TTPOU3BOTHON

Tema 10.3 Coneprxanue yueOHOro MaTepuaa

[TpousBonHbIE Omnpenenenue crnoxHoi (yHkimu. [Ipon3BoHAs TPUTOHOMETPUUECKUX (YHKLUH.

TPUTOHOMETPUUYECKUX [Tpon3BoiHas CIOXKHON QYHKIIUU

GyHKIHH. ITponsBogHas 2

CIIOKHOU (QYHKIIUU
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Tema 10.4

Copepxanne yaeOHOTO MaTepuana

I'eomeTprueckuit u | ['eomerpuyeckuii CMBICI TPOU3BOJHOM (YHKIMHM — YIrIOBOH KOI(p(UIHEHT
buznueckuit CMBICJI | KacaTeNbHOW K TpaduKy (YHKIHMH B TOYKE. YpaBHEHHE KacaTelIbHOH K rpaduky
IIPOU3BOIHOM (GyHKIMU. AJTOPUTM COCTAaBJICHUS YpaBHEHHs KacaTeNbHOW K rpaduky QyHKIuH
y=f(x)
IIpakTuyeckoe 3ansTHe 18 Pemenue 3amad Ha TEOMETPUYECKHUU CMBICIT
MIPOU3BOAHON
Coneprxkanue y4eOHOro Marepuana
Ouznyeckuil (MEXaHUYECKUIM) CMBICT IPOU3BOJHOM — MIHOBEHHAas CKOpPOCThb B
MOMEHT BpeMeHH t: v =S’ (1)
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE cojepiKaHue (comep:xanue
NMPHUKJIATHOT0 MOIYJIA)
IIpakTuyeckoe 3ansaTue 19 Pemenue 3a1a4 Ha PU3NICCKUIT CMBICIT TTPOU3BOTHOM
Tema 10.5 Coneprkanue y4eOHOro Marepuana
MOHOTOHHOCTH ¢yukuuu. | [Toustre HenpepbiBHOW (¢QyHknuu. CBoiicTBa HempepbiBHON ¢yHKiuu. CBA3b

Touku 3xcTpeMyMa

MEXIY HeNpephlBHOCTbIO U AupdepeHunpyeMocTbi0 (QYHKIMH B  TOYKE.
Bospactanue u yObIBaHHE (DYHKIUH, COOTBETCTBHUE BO3pAcCTaHUS M YObIBaHMS
(GYyHKLINU 3HAKy TPOU3BOIHOM.

IpakTuyeckoe 3ausaTue 20 Haiitn ToYkH SKcTpeMyma GyHKIUN

[TonsiTue NpPOM3BONHOM BBICHIETO TOPSAKA, COOTBETCTBHE 3HaKa BTOPOM
IPOM3BOJHONW BBIMYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3ke. 3ajaud Ha
MaKCUMyM H MUHHMYM.

[ToHsITHE ACUMIITOTHI, CITOCOOBI MX OTPEICIICHUS.

IIpodeccnonanbHO-0PHMEHTHPOBAHHOE coieprKaHue (conepxanue
NPHUKJIATHOTO MOIYJIS)

ANropuT™M wuccinenoBaHus (QYHKIMM U TOCTPOEHHUS ee Trpaduka ¢ TOMOIIbIO
IIPOU3BOJHOM.

Tema 10.6 HauOombuiee wu
HaVMEHbIIIee 3HAYECHUS

byHKIMHA

Coneprkanne y4eOHOr0o MaTeprana
Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAYCHUN ()YHKIIHIA
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Tema 10.7 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue

HaxoxzaeHue  onTHManbHOIO | MPHUKJIATHOTO MOIYJIsI)

pe3yabTara c nomoinio | [IpakTtuyeckoe 3ansitue 21 Haumensiee n HanbobIee 3HaUeHUE (QYHKIIUA 2

IIPOU3BOJHON B IIPAKTUYECKUX

3aj1ayax

Tewma 10.8 Coneprkanue ydeOHOro Marepraa

Pemenue 3anau. [IpousBoanas | @opmynsl u npaBuia quddepenurpoBanus. MccnenoBanue QyHKIHN ¢ TOMOIIbIO

¢byHKINH, ee TPUMEHEHNE npoun3BoaHOW. Hanbomnpiiee 1 HanMeHbIIee 3Ha4eHUsT PYHKIIUU 2
IIpakTuyeckoe 3ansaTue 22 KonrponpHas pabora

Paznen 11. 16 (10/6)

IlepBooOpa3nas pyHkuum, ee

NpuMeHeHue

Tema 11.1 Copepxanue yueOHOro MaTepuana OK-01, OK-02,

[TepBoobpaznas (GyHkumy. | 3amaya 0 BOCCTAHOBJICHHH 3aKOHA IBHKEHHS IO M3BECTHOM ckopoctu. [ToHsThe OK-03, OK-04,

[TpaBuiia HaXOXKJIEHUA | uHTerpupoBanus. O3HAKOMIIEHHE C TOHSTHEM HMHTErpaja W NepBooOpasHOW ais 2 OK-05, OK-06,

NepBOOOPA3HBIX ¢ynkuun y=f(x). OK-07
Pemienne 3amay Ha CBsI3b MEPBOOOpPA3HOM W €€ TMPOW3BOJHOM, BBIYUCICHHUE K 1.2, TIK 2.1,
nepBooOpazHor s naHHOW ¢yHKuuu. Tabmuma QopmMyn st HaXO0XKICHHS 2 IK 2.2, TIK 3.1,
epBOOOPa3HBIX. K 3.2, TIK 3.5,
N3yuenue mnpaBuia BBIYMCICHHUS MepBooOpa3HOM. IloHsATHE HeompeneeHHOro 2 I1P6 01, ITPG 02,
WHTErpasa I1P6 03, ITP6 04,
IpakTuyeckoe 3ansitue 23 Beranciienue HeonpenenEHHOTo HHTETpaja 2 I1P6 05, JIP 05,

Tema 11.2 Conepskxanne yuebHOro MaTepuana JIP 09, JIP 13,

[Tnomanm KPUBOJMHEHHON | 3a7aun, MPUBOJAIIME K IMOHSTUIO ONPEAEICHHOTO0 MHTErpaja — O BBIYMCICHUU MP 01, MP 04.

Tpanenuu. ®opmyna HeroTOHA | TUIOIIAAM  KPUBOJMHEHHOM Tpameuud, O IMepeMeleHud Touku. [loHsTue 2 MP 07, JIPB 04,

— Jleit6uma OTIpeIeNEHHOTO HHTErpaa. JIPB 08, JIPB 10
IIpodeccnonanbHO-0PHEHTHPOBAHHOE coJeprKaHue (conepxanue 2

MPUKJIATHOTO MOYJIs1)
I'eomerpuueckuii u Qusnueckuii cMpica ompeneneHHoro uHrerpanta. dopmyna
Herorona— JleiiOouura
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Tema 11.3
OnpeneneHHbplii  WHTErpail B

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE (comep:xanue

NPHUKJIATHOI0 MOIYJIA)

colepKaHue

KHU3HH IIpakTnyeckoe 3ansitue 24 ['eoMeTpruecKuil CMBICI OMPEAEICHHOTO MHTErpaa.

®opmyna Hetorona - JleiiOnuma. Pemienue 3agau Ha npUMEHEHHE WHTErpaja s

BBIUUCIICHUS (PU3MUECKUX BEIWYMH U IUIoLIa el

IIpakTuyeckoe 3ansitue 25 KontponwsHas pabora. IIpumeHeHnne omnpeneaecHHOTO 2

UHTErpajia Ipy pelIeHny 3a1a4 2
Paznen 12. 36 (26/10)
MHoOrorpaHHuKH H  TeJa
BpalleHus
Tema 12.1 Cogepxanue yueOHOro MaTepuana OK-01, OK-02,
Bepuunsl,  pebpa,  rpanu | Ilonste mMHororpanHuka. Ero snemeHThl: BepiiuHbI, peOpa, rpaHu. JlnaroHais. OK-03, OK-04,
MHOTI'OI'paHHHKA Ceuenue. Boinykiibie 1 HEBBIITYK/IbIe MHOTOTPAHHUKU OK-05, OK-06,

2 OK-07
Tema 12.2 Copneprxanue yueOHOTO MaTepuaia IK 1.2, TIK 2.1,
[Ipuszma, ee cocrasmstonue, | [lonstue npusmel. Ee ocHoBanus u O6okoBble TpaHu. Bricota npusmel. Ilpsimas u K 2.2, TIK 3.1,
CeueHHue. [Tpsmas U | HakJIoHHas npusma. [IpaBunbHas npusma. Ee ceuenue IIK 3.2, TIK 3.5,
IIpaBWIbHAS TPU3MBI 2 I1P6 01, ITPG 02,
I1P6 03, ITPG 06,

Tema 12.3 Coneprxanue yueOHOTo MaTepuana JIP 06, JIP 07, JIP
[Tapannenenunen, ky0. | [IpakTuueckoe 3ausitue 26 Ilaparenenunen, CBOWCTBA TPSIMOYTOJIBHOTO 08, MP 02, MP
Ceuenue KyOa, | mapamienenurena, kyd. Cedenne Ky0a, mapaienenuneaa 04, MP 05, MP
napasenenuena 2 07, JIPg 08, JIPB
Tema 12.4 Copneprxanue yueOHOTo MaTepuana 10
[Mupamuna, ee cocrapistomue, | [lupamuna u ee snemeHtel. Ceuenue nupamuabl. llpaBunbHas nupamuja.
CeyeHue. IIpaBuiibHas | YcedeHHas nupamuaa
NUpaMU/a. YceueHnas 2
nupaMuIa
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Tema 12.5 Copneprxanue yueOHOro MaTepuaa

bokoBas u nonHast | [Tmomans G0KOBOM M MOJTHOW OBEPXHOCTH MPHU3MBI, ITUPAMHUIBI

IIOBEPXHOCTh MIPU3MBI,

MUPaAMU/IBI

Tema 12.6 Coneprkanue ydeOHOro MaTepuaia

Cummerpust B kyoe, | [IpakTudeckoe 3anHsitue 27 CuUMMETpUsT OTHOCHTEIBHO TOYKH, MPSIMOH,

napajuieienunese, npusMe, | wiockoctu. CumMmeTpus B KyOe, mapasienenunene, npusme, nupamuae. Pemenue

nupamuie 3a1a4y

Tema 12.7 IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE coJepkaHue (comeprkanue

IIpumepsl CUMMETPUI B | IPUKJIAIHOTO MOJYJIs1)

npodeccun IIpakTuyeckoe 3ansaTue 28 CummeTpus B NPHUPOJE, APXUTEKType, TEXHHUKE, B
OBITY

Tema 12.8 Coneprxkanue yaeOHOro MaTepuana

[IpaBuibHBIE MHOTOrPaHHUKH,
UX CBOMCTBa

ITonsarue MMPaBUJIBHOI'O MHOTOTpaHHHKaA. CsolicTBa IMpaBHUJIbHBIX MHOTOTPAaHHHUKOB

Tema 12.9
[Hunuaap, ero CoCTaBISIOIIHE.
CeueHune uuIuHIpPA

Copepxanue yaeOHOTO MaTepuana

IIpodeccnoHanbHO-0PHEHTHPOBAHHOE coleprKaHue (conepxanue
NPHUKJIATHOTO MOIYJIA)

[Hunuanap u ero snemenTsl. CeueHne MIUHIpPA (MapaljieIbHOE OCHOBAHHUIO M OCH).
Pa3Beprka nmimHapa

Tema 12.10
Konyc, ero cocrasusromue.
Ceuenue koHyca

IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue
MPUKJIATHOTO MOYJIs1)

Konyc u ero osnementsl. CeueHue KoHyca (TapaieIbHOE OCHOBAaHUIO U
npoxoJsiiee Yepe3 BeplInHy), KOHn4eckue ceueHus. PazBepTka koHyca

Tema 12.11
VYceuennsiit koHyc. CeueHue
YCEUEHHOT0 KOHYCa

Copepxanue yueOHOro Marepuana
VYceuennsrtit konyc. Ero oopasyromias u BeicoTa. CeueHrne yCeueHHOro KOHyca
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Tema 12.12
[ap u cdepa, ux ceueHust

Copepxanne yaeOHOTO MaTepuana
Hlap u cdepa. B3aumuoe pacronoxkenue cdeprsl U 1uiockoctu. Cedenue mapa,

cdepsl 2
Tema 12.13 Coneprkanue ydeOHOro MaTepraia
[Tonsstue 00 oO0beme Tena. | [lonarue 06 oObeme Tema. O6beM KyOa U MPSIMOYTOJIBLHOTO MapaUIeIeIuIe/a. 2
OrHomenue 00beMOB | TIpogecCHOHATLHO-OPHEHTHPOBAHHOE cojiep:kaHue (conep:xkanue 2
MOJTOOHBIX TeJ NMPUKJIATHOTO MOTYJISA)
O0bem npusmbl U MHApa. OTHOIIEHHE 00bEMOB MOAOOHBIX Ted. LIMmuHIpH! B
npoeCCUOHATIBHOM I TETLHOCTH
Tema 12.14 Copepxanue yueOHOro MaTepuana
O0Bembl u wiomany | O6beMbl TUPaMU/Ibl U KOHYCA.
IIOBEPXHOCTEN TEJ OGbeM wiapa. 2
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cojiep:kaHue (conep:xanue 2
NPHUKJIATHOT0 MOAYJIfA)
IIpakTnueckoe 3ansitue 29 Perenne 3a1ay, CBA3aHHBIX C HAXOXKIEHUEM 00BEMOB
U TIOLIA/ 1M TIOBEPXHOCTEN Tel
Tema 12.15 Copneprxanue yueOHOro MaTepuala
Pemenue 3agad. | [Ipaktuueckoe 3anatue 30 KourtponbHas pabora. OObeMBbl U MIIOLIAAU
MHororpanHMKM M Tella | TOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BPAIICHUS 2
BpAICHHS
Pa3nen 13. DJ1eMeHTBI 14 (8/6) OK-01, OK-02,
KOMOMHATOPHMKH, OK-03, OK-04,
CTATHUCTUKHU U Teopuu OK-05, OK-07
BEpPOATHOCTEH IIK 1.2, IIK 2.1,
Tema 13.1 Coneprkanne y4eOHOT0 MaTeprana K 2.2, 11K 3.1,
OcHOBHBIE nousaTus | [lepectaHOBKH, pa3MeNIeHUsI, COUYECTAHMUS. K 3.2, TIK 3.5,
KOMOMHATOPUKHU 2 I1P6 02, ITPG 03,
Tema 13.2 CojieprkaHue y4eOHOTO MaTepHana I1P6 05, ITP6 07,
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CoOpitue, BepOATHOCTb | COBMECTHbIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEpPOSTHOCTH CYMMBI I1P6 08, JIP 05,
COOBITHSL. Cnoxenue U | cOOBITHI. Y CIOBHAs BEPOSTHOCTh. 3aBUCUMBIE U HE3aBHCUMBIE COOBITHS. TeopeMbl JIP 07, JIP 13,
YMHOKECHHUE BEPOATHOCTEN 0 BEPOSITHOCTHU MPOU3BEAEHUS COOBITUI. MP 01, MP 05,
2 MP 07, JIPB 07,
Tema 13.3 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJepkaHue (coneprkanue JIPB 08, JIPB 10
BeposiTHOCTB B | IPUKJIAJTHOTO MO/Y/JIfA)
npodeccroHalbHBIX 3aa4ax IIpakTuyeckoe 3ansitue 31 OTHOCUTENbHAs YACTOTa COOBITUS, CBOHCTBO €€
ycroiunBocTu. CTaTUCTUYECKOE ONpesiesieHne BeposiTHOCTU. OlieHKa BEPOSITHOCTH
coObITHS 2
Tema 13.4 Coneprxkanue y4eOHOro Marepuana
JluckperHas cinydvaifHas | Buasl crnydaiiHpix BenuuuH. OrnpeneneHue TUCKPETHON CIy4yailHOW BEJIMYMHBI.
BEJIMYNMHA, 3aKOH ee | 3aKOH pacmpelelieHuss JAUCKPETHOW ciydailHOM BenuuuHbl. Ee 4ucioBble
pacnpezeneHus XapaKTePUCTUKU 2
Tema 13.5 Coneprxkanue ydeOHOro Marepuana
3anauu Matematuueckoil | Bapuanuonnsiit  psa. Ilomuron wactor u  rucrorpamma. Cratuctudeckue 2
CTaTUCTUKH XapaKTepUCTHKU psiJia HAOII0JaeMbIX JTaHHBIX
Tema 13.6 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue
CocraBiienue Ta0JIHIL U | IPUKJIATHOTO MOAYJIfA)
yarpamMm Ha MpaKkTUKe IIpakTnyeckoe 3ansitue 32 IlepBuuHas 00pabOTKAa CTATHCTUYECKUX JIAHHBIX.
I'paduueckoe wux mnpeacrasieHue. HaxoxaeHue cpeaHMX XapaKTEPUCTHK,
Ha0JII0/1a€MBIX JAHHBIX 2
Tema 13.7 Copneprxanue yueOHOro MaTepuaa
Pemenne 3amau. Onementsl | [lpakTudeckoe 3ansTHe 33 KonTponbHas pabota DiieMEHTbl KOMOMHATOPHKH.
KOMOWHATOPUKH, CTaTUCTUKU U | CoObITHE, BEPOATHOCTH COOBITHS. ClI0KEHUE U YMHOKEHHE BEPOSTHOCTEH
TEOPUHU BEPOSITHOCTEN 2
Paznen 14. YpaBHenuss w 24 (12/12) | OK-01, OK-02,
HepaBeHCTBa OK-03, OK-04,
Tema 14.1 Copneprxanue yueOHOro MaTepuaa OK-05, OK-06,
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PaBHOCWIIBHOCTE ypaBHEHHUU U
HepaBeHCTB. OOIIME METOBI
pelieHus

PaBHOCMIIBHOCTE ypaBHEHMII M HepaBeHCTB. OmnpezneneHus. OCHOBHBIE TEOPEMBI
PaBHOCUJIBHBIX IIEPEX0JaX B YPABHEHUAX U HEPABEHCTBAX.

OOmue MeTonapl pelIeHHs YpaBHEHUH: MEepexoll OT paBeHCTBAa (YHKIMH K
pPaBEHCTBY AapryMEHTOB [JIi MOHOTOHHBIX (DYHKUMH, METOA pa3oKEeHHUs Ha
MHO’KUTEJH, METOJ BBEJICHUS HOBOW MEepeMEHHOM, (PyHKIMOHAIbHO-TpaduyecKuil
METO/T

IIpakTnyeckoe 3ansaTue 34 MeToabl pelieHHsI CTETICHHBIX YPaBHEHHI

IIpakTuyeckoe 3ansaTue 35 MeToabl penieHus MOKa3aTeIbHbIX YPaBHEHHIA

IIpakTuyeckoe 3ansaTue 36 MeTobl pelieHus JorapupMUIEcKux ypaBHEHHH

Tewma 14.2
I'padmyeckuii MeTon pernieHus
YpPaBHEHUI, HEPABEHCTB

Coneprxkanue y4eOHOro Marepuana

OO01re MeToAbl pelIeHNs] HEPAaBEHCTB: NEPEX0/l OT CPAaBHEHUS 3HAUEHUN (PYHKIIMMA
K CpaBHEGHUIO 3HAYCHWH apryMEHTOB [UII MOHOTOHHBIX (YHKIHHA, METOA
MHTEPBAIOB, QYHKIIMOHATEHO-TPAUIECKUN METO/I.

IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE
NMPHUKJIATHOT0 MOIYJIA)
IIpakTnueckoe 3ansatue 37 I'paduyeckuii MeTon pelIeHUS YpPaBHEHUH U

coJepkaHue (copep:xanue

HepaBeHCTB.  Vcmonb3oBaHMe  CBOMCTB W rpa@uKoB Uil pELICHUS
PO ECCHOHAIBHBIX YPABHEHHUI]

Tema 14.3
VYpaBHEHHsT U HEPABEHCTBA C

Coneprxkanue yaeOHOro MaTepuana

Onpez[eneHI/Ie MOAOYIJIA. PaCKpLITI/IC MOAYJd 1O OIPEACIICHUIO. HpOCTCfII.HHC

MOJYJIEM YpaBHEHUSI U HEPABEHCTBA ¢ MoaysieM. [IpumMeHeHre paBHOCHIBHBIX NEPEXOIOB B
ONPEAEIIEHHBIX TUNIAX YPABHEHUI U HEPABEHCTB C MOAYJIEM
Tema 14.4 Coneprkanne y4eOHOT0 MaTeprana

VYpaBHEHHsI W HEPABEHCTBA C
rapameTpamMmu

3HaKOMCTBO C IapaMeTPOM.

[Ipocreiimne ypaBHEHUSI 1 HEPABEHCTBA € TapaMETPOM

Tema 14.5

CocraBneHne W peIlICHHE
npodeccHoHANBHBIX 33734 C
IIOMOILBI0 YPaBHEHUIN

IIpojeccrnoHaIbLHO-OPHEHTHUPOBAHHOE
NPHUKJIATHOT0 MOIYJIS)
IIpakTuyeckue 3ansaTus 38 PemeHue TEKCTOBBIX 3amad MpodeccrnoHAILHOTO
coJepKaHus

coJepKaHue (comep:xaHue

OK-07
K 1.2, TIK 2.1,
K 2.2, TIK 3.1,
IIK 3.2, TIK 3.5,
I1P6 01 — 04, JIP
05, JIP 08, JIP 10,
MP 03, MP 07,
JIPB 04, JIPB 08,
JIPB 10
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Tewma 14.6 Copepxanne yaeOHOTO MaTepuana

Pemenue 3amay. Ypasuenus u | [lpakrudeckoe 3anatue 39 OO0mmue METObI PEIICHHS YPAaBHEHHA. 2

HEpaBEHCTBA

3a 2 cemecTp 138
(86/52)

Koncynbranumn 12

IIpomexyTounas arrecranus (JK3amMeH) 6

Bcero: ‘ 252
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3. YcaoBus peanusanuy NpPOrpaMMbl  0011e00pa30BaTEJbHOIO Y4eOHOIO
npeaMera

31 TpeOoBanuas K MHHMMAJIBHOMY MAaTEePHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanuzanms ydgeOHOTO mpeameTra TpeOyeT HalW4usi KaOMHETa MaTEMAaTHUKH IS
MIPOBEJICHUS 3aHATUN BCEX BUJIOB, MPEAYCMOTPEHHBIX 00pa30BaTebHON MPOTpaMMOid, B
TOM YHCJIE TPYNIOBBIX W HHAWBUAYAJIbHBIX KOHCYJbTAalUW, TEKYIIETO KOHTPOJIA M
MPOMEXKYTOUYHOW aTTECTAllMU, A TaKXe JUIi CAMOCTOSITEIbHOM W BOCIHUTATEIBHOU
paboThl. MarepuanbHO-TEXHUYECKAst 0a3a COOTBETCTBYET ICUCTBYIOIIMM CAaHUTAPHBIM U
POTUBOMNOKAPHBIM HOPMaM.

MaTtepuaibHO-TEXHHUECKOE OCHAIICHUE KaOuHeTa

VII1.07 Maremaruka KaOuner mareMaTuku.

Ob6opynoBanue:

VYuennueckuit cron — 13

VYyenuueckuit cTyi - 26

Komnerorepnsiii cTon - 1

[TuceMenHsIif cTon - 1

Pacnamnoi mkad - 1

kad ¢ monkamu — 5 TymOouka - 2

Komnbrorepnsiii ctyn — 1

KomnbroTep ¢ JIMLIeH3MOHHBIM IPOrpaMMHBIM oOecrieueHreM — 1
WNuTepakTuBHas nocka - 1

ITpoekTop — 1 MenoBast qocka - 1

KomnbrorepHas mpis - 1

IIpunTep ans nevatu - 1

Harnaauere mocoowus 7.

WHCTpYKIIMOHHBIE TEXHOJIOTHYECKHE KapThl, I€MOHCTPALMOHHBIE y4eOHO -
HarJIsTHBIE TOCOOUSI, KapThl, IIAKATHI, TIOCTEPHI, TUAAKTUYSCKUNA U
pa3aaTouHbI MaTepHaIbL.

[lepeyenr  HEOOXOAUMOTO  KOMIUIEKTa  JIMIIEH3MOHHOTO U CBOOOIHO
pacpoCTpaHseMOro MPOrPaMMHOTO OOECTeUeHUs, B TOM YHCJIE OTECYECTBEHHOTO
IPOU3BOJICTBA.

No HanmenoBaHMe JMIIEH3UOHHOTO U CBOOOIHO PacIpOCTPaAHIEMOTO
n/m MPOTPaMMHOT0 00€CTICYEHUsI, B TOM YHUCJIE OT€YECTBEHHOTO TPOU3BOJICTBA

1 Oducnoe IT1O u3 cocraa nakera Microsoft Office 2019

2 Omneparonnast cucremMa Microsoft Windows 10 mis oOpasoBaTenbHBIX
OopraHu3anuu
3 AHTHUBHpYCHOE porpaMMHoOe obecrieuenne Kacnepckwii

Peanuzanmu mporpammbl - o0mieoOpazoBaTensHOTO  mpeaMeTra MaTtemaTuka
obecrnieyeHa yueOHO-METOUYECKON IOKYMEHTAIUEH.

BreaynuTopHas padoTa COpoBOXKAACTCS METOINYECKUM O0OCCTIICUCHHUEM.

OO6yuaroruecss obOecreueHbl J0CTyIIoM K oOpa3oBartesbHOM miatgopme Moodle
(https://cno.uxknmnumn.pd/)
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3.2 TpeOoBaHMs K KAaJAPOBBIM YCJIOBUSIM peaju3aliuv 00pa3oBaTelbHOH
NPorpamMmblI

Peanuzanus oO0pa3oBaTelbHON MPOrpaMMbl OOECIICUUBAETCS 11€1arornyeCKUMHU
pabOTHUKAMU KOJUJIEJKAa, a TakkKe JIMIIAMHM, TPHUBJICKAEMbIMU K pealu3aluu
o0pa30BaTeNbHON MPOrPaMMBbI, B TOM YUCIIE W3 YUCIAa PYKOBOAMUTENEH U paOOTHUKOB
OpraHu3allvii, HaIlpaBJEHUE MAESATEIBHOCTH KOTOPBIX COOTBETCTBYET 00JIaCTH
MpOoECCUOHAIEHON ~ ESITEIBHOCTA W HMMEIONIUX CTaX paboThl B JaHHOU
npodeccroHanbHOM 00J1aCTH HE MeHee 3 JIeT.

[lenarornueckue pabOOTHUKH, WPHUBJICKAEMbIE K pead3aliid MpPOrpaMMbI
MOJIY4alOT JIOMOJIHUTENbHOE MpodecCHOHAIbHOE 00pa3oBaHUE MO IporpaMmmam
NOBBIIICHUS KBaM(UKanuu He pexxe 1 paza B 3 roga, ¢ yueToM paclIMpeHus CIeKTpa
MpOQECCUOHANIBHBIX KOMIETEHIMA, B TOM 4YHUCI€ B (OpPME CTaXUPOBKU B
OpraHu3alMsIX, HaIpaBlICHUE JESITEIBHOCTH KOTOPBIX COOTBETCTBYET OOJACTH
PO ECCUOHAIBHOM €SI TEIbHOCTH.

3.3 UndopmaunonHoe odecrieuenue odoyyenus. Ilepeuenb pekoMeHayeMbIX
yueOHbIX u3aaHuil, UHTepHeT-pecypcoB, JONMOJHUTEIbHOH JTUTEPATYPbI

Jlia peanuzanuu NporpamMmbl Kaxabld oOydaromuiicss odbecredeH JOCTyNoM K
0azaM JaHHBIX U OMOIMOTEYHOMY (OHIY OO0pa30BaTEIBHOW  OpraHU3AIMH.
bubmuoreunbiit (poHI HMMeeT TeuYaTHbIE W/WIM DJIEKTPOHHBIE OOpa3oBaTebHBIE U
MH()OpPMAIMOHHBIE  PECYPChl,  PEKOMEHJIOBAaHHbIE  [UJI1  HCIOJb30BAaHHUS B
00pa3oBaTeNbHOM NPOLIECCE, HE CTapIle MATH JET C MOMEHTA U3/IaHHUs.

OcHoBHas JauTeparypa:

1. AnekcannpoB, A.J[. Maremaruka: anrebpa M Hayajga MaTeMaTUYECKOIrO
aHanu3a, reometpus. 'eomerpus. 10-11 knaccer : yueonuk / A Jl. Anexcanapos, JL.A.
Bepuep, B.1. Peokuk. — M. : U3natenscTBo «IIpocBemenuey, 2020. — 257 c. — ISBN:
978-5-09-062551-7 / - TekcT : HEMOCPEACTBEHHBIH

2. Mopnkosuu, A.I'. Anrebpa M Hayajma MareMmarudeckoro axamuza. 10
kiacc: B 2 4. Y. 1. YueOnuk s ydammxcs o01meo0pa3oBaTeIbHbIX YUPEKICHUM
(npodunehelit yposenb) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muaemosuna, 2020.
- 457 c¢. — ISBN: 978-5-346-01200-9 / - TekcT : HEMOCPEACTBCHHBIH

3. Mopnkosuu, A.I'. Anrebpa M Hayanla MareMaTHyeckoro asanuza. 11
knacc: B 2 u. Y. 1. Yyebuuk nns yvammxcs oOmeo0pa3zoBaTeIbHBIX YUpPEKICHUN
(npodunehselit ypoBensb) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muaemosuna, 2020.
- 351 ¢. — ISBN 978-5-346-03199-4/ - TekcT : HemocpeACTBECHHBIHI

4, Mopnkosuu, A.I'. Anre6pa W Hayaja MareMaTtudeckoro axammsa. 10
kinacc: B 2 4. Y. 2. 3amaynuk ns ydamuxcsi 001eo0pa3oBaTebHBIX YUPEKISHUN
(npodunbhuelil ypoBens) / A.I'. Mopakosuy, JI.O. Jlenuiesa, JI.W. 3saBuy [u ap.] - M.

Muemo3una, 2020. - 336 c. — ISBN: 978-5-346-01202-3/ - Tekcr
HETIOCPEICTBEHHBIN

48



5. Mopakosuu, A.I'. AnreGpa u Hayajga MaTeMaTHYECKOTo aHaim3a. 11
knacc: B 2 u. Y. 2. 3agaynuk ass yyammxcsi o01ieo0pa3oBaTeabHbIX YUpExKACHUN
(npoduneHeIil ypoBens) / A.I'. Mopakosuy, JI.O. Jlenumesa, JI.W. 3BaBuy [u ap.],-
M. : Muemo3suna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Texkcr :

HCHOCpeI[CTBCHHBIﬁ

JlonoiHUTEIbHAS JIUTEepaTypa
1. boromosioB H. B. [Ipaktuueckue 3ansatus mo matematuke. B 2 4. [Tekct]: yuebHOe
noco6wue mis CIIO/ H. B. boromosnos. Y. 1. - 11-e u3a., nepepad. u gom. - M.: FOpaiir,
2019. - 327 c.: un. - (Ilpodeccrnonansuoe oOpazoBaHue).
2. NanasH, A. A. Matematuka [Tekcr]: yueonux/ A. A. lanass. - 2 uza. - M.: @opywm,
2010. - 544 c. - (IlpodeccronanpbHOEC 00pa3OBaHUE).
I'enbpang U.M., I'maronesa E.I'., lllnons 3.0. ®yHkuuu u rpaduku (OCHOBHBIC
npuémsl). — M.: MITHMO, 2015
3. I'yceB 1.E. Maremaruka. — M.: U3parensctBo ACT, 2018
4. KonmoropoB A.H. u ap. Anre6pa u Havyana ananu3a. 10 -11 k1. — M., 2012.
5. JIutBak H., Paiiropoackuii. Komy HyxHa matematuka. [[oHsITHas KHHra o TOM, KaKk
ycrpoeH 1udpoBoit mup — M.: OOO «Mann, UBanos u @epbep», 2018
6. Ilepenpman . XKupas marematruka — CII6,: OOO «ToproBo-u3maTeabCKUil I0M
«Amdopar, 2016
7. lIuxoBa H.A. 3agauu ¢ s3xoHoMuuyeckuM coaepxkanreM. — M.: MJIEKCA, 2019
8. COopHUK 3a1a4 10 MateMatuke ¢ pemenusmu. 8-11 ki./ mox pen. M.U. Ckanasu. —
Mocksa: Mup u O6pazoBanue, 2018

JAnaakTuyeckue mocoOus U CIipaBOYHbIEC U3IaHUS

1. bammakoB M.MU. Maremarnka. Kaura pma npenogaBatens. Meroauueckoe
nocooue. — M.:2013

2. bamvakos M.U. III.1. I{piranos. MeTognueckoe 1mocooue s MoAroToBku K EI'D.
—M.: 2011

3. Kpamop B.C. IloBTOpsiem 1 cucTeMaTU3UpPyEM IIKOJbHBIN Kypc anreOpsl U Havasa
ananu3za. [Ipocsemenue, 2012r.

4. MakcumoB, O.B, MaxorkuHna A.M. Teopusi BepOSTHOCTEH W MaTeMaTHYeCKas
cratuctuka: ydebd. mocobme /PoctoB H /I Denuxc 2018- 347c.-(Cpennee
npodeccroHansHOe 00pa3oBaHUe)

5. Omenpuenko, B.I1., KypbatoBa, D.B. Maremaruka: yueb. mocooue/ PoctoB u /JI:
®enuxc 2019- 380c.-(Cpeanee nmpodeccuoHanibHOE 00pa30BaHUE).

6. XunesHrok H.H., iBanoBa M.B. ®@opmupoBaHuE BBIUYMCIWTEIBbHBIX HABBIKOB Ha
ypokax mateMatuku. 10-11 kimaccel. — M.: UJIEKCA, 2018

7. Upmkun A.I'. CpaBounuk no matematuke. «Haykayn; Mocksa — 201 1r.

8. Illunoga, I1.M, Muno A.E. Matematuka: yue0. nocobue mis CIIO Bonrorpan:
Nznarensckuit Jlom «H -Donmoy» 2014-224¢.umnn.

IMepuognueckue U3TaHUA
1. Maremaruka : y4eOHHMK JUIsI CpeIHEro MpodecCHOHaIbHOro 0oOpa3oBaHus /
O. B. TarapuukoB [u 1p.] ; mox obmei pemaknueir O. B. TatapaukoBa. — Mocksa :
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M3marensctBo IOpaiir, 2019. — 450 c. — (IIpodeccuonansuoe o00OpazoBaHmE). —
ISBN 978-5-9916-6372-4. — Texkct : anexktpoHHbid // OOpa3zoBatenbHas miargopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/433901

JJIeKTPOHHBIE 00pa3oBaTe/IbHbIE pecypchl
1. Emunas xomnekius [ludpoBbix 00pa3oBaTeNbHBIX pecypcoB-  Www.school-
collection.edu.ru

2. HuadopmamnuvoHHbIE, TPEHHUPOBOYHBIE W  KOHTPOJIBHBIC  MaTepuagbl -
http://fcior.edu.ru

3. OO6pazoBaTenbHBIN MaTeMaTU4ECKUI CauT Exponenta.ru
https://hub.exponenta.ru/post/materialy-dlya-prepodavaniya-matlab

4. Poccuiickas 3JIeKTpOHHAas IiKoJa - https://resh.edu.ru/subject/

5. Omnextponnbie yueOHuku: «['eomerpus 10 xkmace», «['eomerpus 11 kmacey,
«Anrebpa u Hauyana ananuza 10 kimacc», «Anredpa u Havana aHanusa 11 kimace» -
000 «MobunsHOe DnekTponHoe OOpazoBanue» - https://edu.mob-edu.shop

6. DnekTpoHHbI y4yeOHHMK «Matematuka B 1mkojie, XXI Bek»- http://school-
collection.edu.ru

JJIeKTPOHHBIE HH(POPMAIIMOHHBIE PeCyPChI

1. Bcepoccuiickue MHTEPHET-OMMITHAABI. [DJeKTpoHHBIA pecypc]:  https://online-
olympiad.ru

2. Best anemMeHTapHas MaTeMatuka [ DnekTpoHHbIN pecype]: http://www.bymath/net

3. Beicmast matemaruka. URL: http://www.matclub.ru

4. EnuHas xoJieKuus MUGPOBBIX 00pa30BaTEIbHBIX PECYPCOB. [DIEKTPOHHBIN

pecypc]: http://school-collection.edu.ru

5. HudopmaunmonHas cucrema «EamHoe OKHO Joctyna K 00pa3oBaTesbHbIM

pecypcamy. [DnekTpoHHbIH pecypce]: http://window.edu.ru

6. UndopmannonHsie, TPEHUPOBOYHBIE W KOHTPOJIbHBIE MaTepHaibl [DIEKTPOHHBIN

pecypc]:/ www.fcior.edu.ru

7. MaremaTuueckasd I1IKOJda B MHTEpHETE. -  [DJEKTPOHHBIA  pecypc]:
http://www.bymath.net

8. Hayunas »snextponnas Oubnuorexka (HDbB). - [DnekTtponHbIl pecypc:
http://www.elibrary.ru

9. OTKpPBITHIM KOJUIEIIK. Marematuka. - [DneKTpOHHBIM pecypc]:
https://mathematics.ru

10. [ToBTOpHUM MAaTEMaTHKY. - [ DneKTpOHHBIM pecypc]:
http://www.mathteachers.narod.ru

I11. CopaBoyHHUK MO MaTeMaTUKE [JId IIKOJbHUKOB. - [DJIEKTPOHHBIN pecypc]:
https://www.resolventa.ru/demo/demomath.htm

12. Cpennsiss MareMatudeckas HHTEPHET IMIKoJa. - [DIEKTPOHHBIM pecypc]:

http://www.bymath.net
13. ®enepanbubiii optann «Poccuiickoe oOpazoBaHue». - [DIEKTPOHHBIA pecypc]:
http://www.edu.ru
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14. ®epepanbHblil  HEHTp HMHPOPMAILMOHHO-OOpPA30BaTENbHBIX  PECYpCOB. -
[DnexTponHbIi pecypc]: http://fcior.edu.ru
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4. KoHTposb M OlleHKA Pe3yJbTAaTOB OCBOCHUSI 0011e00pa30BaATEILHOIO
y4eOHOro npeamera
Koutposbs W omeHka pe3yiabTaTOB OCBOCHHS 00I11€00pa30oBaTENbHOTO Y4EOHOIO
IpeIMeTa PacKphIBAIOTCS Yepe3 MUCHUIUIMHApHBIE pe3yibTaThl, HANpaBJICHHbIE Ha
dbopmupoBaHre 00MUX M MPO(ECCHOHATBHBIX KOMIIETCHIIMHA 1O pa3jenaM W TeMam
coJiep KaHusl yueOHOro MaTepuarna.

Oo6masi/mpogeccuoHanbHAS Pazpen/Tema THun oeHoOYHBIX
KOMIIETEeHIUA MeponpusTUs
OK 01. Beibupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 [T-o/c®, 1.4, 1.5, TectupoBanue

perieHus 3anay

1.6

VYeTHbII onpoc

npoeCCuOHaNLHOM 123 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/e, | Maremarnuecknit
ACATEILHOCTH P 3, Temst 3.1, 3.2, 3.3 Tl-o/c, 3.4 JHICTAnT
TIPUMCHHUTEIIEHO P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | AHAMBAIYaTbHAS
K Pa3IHYHBIM KOHTEKCTaM I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS
PS5, Temsr 5.1,5.2 pabora
P 6, Temr1 6.1, 6.2,6.3,6.4,6.5, 6.6, [IpencraBnenue
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaTOB

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,

IPAKTUYECKUX padboT
3amuTa TBOPUYECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 pa6oT
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Jamura
P9, Tems 9.1,9.2,9.3,9.49.5 MR THBHIYATBHBIX
P 10, Temsr 10.1,10.2, 10.3, 104
IIPOEKTOB

P11, Temsr 11.1,11.2, 11.3 I1T-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

KonTponabHas padbora

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

P 13, Temsr 13.1,13.2,13.3, 134, 13,5 | PX3aMCHALHONHBIX

IT-o/c, 13.6 3aaHnn

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

II-o/c, 14.6
OK 02. cnonp3oBarth P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHEIE CPECTBA 1.6 VCTHBIH ompoc
HOMCKa, aHAIN3a U P2, Temer 2.1, 2.2, 2.3, 2.4, 2.5 T-0/¢, | \aremaruueckuii
HHTEpTpeTatiH 12>§ Temst 3.1, 3.2, 3.3 [l-o/c, 3.4 AMICTATT
HHGOpMAIKH, B P4, Tewwi 4.1, 42, 43, 4.4, 4.5, 4.6, 4.7 | VinuBryansias
UH(POPMALOHHEIE T-o/c, 4.8. 4.9, 4.10, 4.11 CaMOCTOSATENIbHAS
TEXHOJIOTHH JJIs P35, Temnr 5.1,5.2 pabora
BBINIOJTHEHUS 3a]1a4 P 6, Temsl 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 pe3ybTaToB
JESATETbHOCTH P7, Temsr 7.1,7.2,7.3,7.4,7.5, .6, MPAKTUYECKUX PaboT

7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 3ammTa TBOPUYECKHX

7.12,7.13,7.14,7.15, 7.16, 7.17 paor

P8, Tewn 8.1,8.2,8.3,84,8.5, 8.6 Sampra

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

3
lMpogeccuoHanbHoe-opueHMUPo8aHHOE CoOepHaHue
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P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

WHAUBUIYAJIbHBIX
IPOEKTOB
KonTposabnas padora

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

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 3K3aMEHAIHOHHEIX

IT-o/c, 13.6 S [aHHil

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, | TecrupoBanue
peanu3oBbIBaTh cobcTBeHHOE | 1.6 YcTHBIH onpoc
npodeccHoHaNbHOE U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
JOHOCTHOS PAsBHTHE, B 3, Towst .1,32, 33 ol 3.4 uicran
TpEAUPUHUMATCIIBCKYIO P 4, Tembi 4.1,4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBUAYaIbHAS
NS TEIILHOCTh B -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
npodeccroHanbHOI chepe, P 5, Temsr 5.1, 5.2 pabora
HCIIOJIB30BATh 3HAHUS 110 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(hMHAHCOBOMW I'PAaMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yNIbTaToB

Pa3JIMYHBIX KU3HCHHBIX
CUTYyalusiIx

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, Temsr 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

NPaKTUYECKUX paboT
3amura TBOPUECKUX
pabor

3amuTa
WH/IMBUIYATbHBIX
IIPOEKTOB
KonTponbnas padora

P 12, Temsr 12.1, 122, 12.3, 12.4 Bemonerie

P 13, Tembt 13.1, 13.2,13.3,13.4, 13.5 | 7F3aMCHAUNOHABIX

IT-o/c, 13.6 3alaHnu

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

IT-o/c, 14.6
OK 04. DdbdexTrBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanwue
B3aWMO/IEVCTBOBATH U 1.6 VYcrHblil onpoc
paboTaTh B KOJUIEKTHBE U 12) 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremarnueckuit
KoManzAe P 3, Temsr 3.1,3.2, 3.3 TI-o/c, 3.4 JIRTArT

P4, Temp 4.1,4.2, 4.3, 44,45, 46,47 | HAMBHIyaTbHAS

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

P 5, Temsr 5.1, 5.2 paborta

P 6, Temrl 6.1,6.2,6.3,64, 6.5, 6.6, [IpencraBnenue

6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaTOB

P7 Temo1 7.1,72,73,74,7.5,7.6,
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, 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

MPaKTUYECKUX paboT
3anmra TBOPYECKHUX
pabort

3ammra
WHIVBUIYaIbHBIX
MPOEKTOB
KonTpomnpHas pabota
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P12, Temn 12.1,12.2,12.3,12.4 Brinmonnenue

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 AK3aMEHALIMOHHBIX

IT-o/c, 13.6 3amaHuil

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

IT-o/c, 14.6
OK 05. Ocy1iecTBasTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
YCTHYIO U TUCbMEHHYIO 1.6 VYcrHblii onpoc
KOMMYHHKAIHIO Ha P 2, Temu 2.1, 2.2, 2.3, 2.4, 2.5 T1-0/C, | Maremarmueckuii
TOCYJIapCTBCHHOM SI3BIKE }2)29 Temst 3.1, 3.2, 3.3 [-o/c, 3.4 JUKTaHT
Pocentickoit Deacpauuu ¢ | p 4 Tevyy 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIHAMBUIyabHAs
y4eTOM 0COOEHHOCTEH -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITCIIbHAS
COILIMATILHOTO U KYJIbTYPHOTO P 5, Tems 5.1, 5.2 paborta
KOHTEKCTA P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | IlpencraBnenue

1.6 pe3ysbTaToB

562, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, NPaKTHYECKUX paBoT

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temsr 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, Temrr 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 II-o/c, 6.11
P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
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, Tems! 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, 10.4
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

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-o/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
IT-o/c, 13.6

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

3ammuTa TBOPUYECKUX
pabor

3ammura
WHIMBUTyaJIbHBIX
MIPOCKTOB
KontponsHas pabora
Brmonnenne
9K3aMEHAIIMOHHBIX
3aJIaHUN

OK 06. IIposBasaTs
rpakTaHCKO-
MaTPUOTUIECKYIO TIO3UIIHIO,
JIeMOHCTPHPOBATH

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

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 IT-o/c, 6.11

TectupoBanue
VYeTHbII onpoc
Maremarnueckuit
JUKTaHT
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O0CO3HAHHOE MOBEJICHUE Ha
OCHOBC Tpa,Z[I/II_II/IOHHLIX
00IIIEYETIOBEYECKUX
IIEHHOCTEH, B TOM YHCIIC C
Y4ETOM TapMOHU3AIUU
MEKHAIIMOHAIBHBIX U
MEXKPEIUTHO3HBIX
OTHOIIICHUH, TPUMEHSTh

P7, Temu1 7.1,72,7.3,74,7.5,7.6,
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

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

NupuBunyanbHas
CaMOCTOSITEeJIbHAS
paborta
IIpencraBinenue
pe3yJIbTaToB
MPAaKTHYECKUX padoT
3aiuTa TBOPUYECKHUX
pabor

CTaHJapThI 3amura
AHTHUKOPPYIIIUOHHOTO WHIUBUIYabHBIX
ITOBEICHUS MPOEKTOB
KonTposabnas padora
Brimonnenue
9K3aMEHAaIIMOHHBIX
3aJIaHUN
OK 07. ConencTBOBaThH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
COXPAHEHUIO OKPYKAIOLIEH 1.6 VYcrHblil onpoc
CpeJibl, PECYPCOCOEPEKEHHIO, 12) 62’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | \aremaruueckuii
HPHMEHSTS SHARI 06 P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 JieTanT
M3MCHCHUM KTUMATa, P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VHAMBUIYaIbHAs
IIPUHIIMITB O€PEIKITUBOTO -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITENIbHAS
MPOM3BOICTBA, Y3 (HEKTUBHO P 5, Tems1 5.1, 5.2 pabora
JIEFCTBOBAThH B P 6, Temr! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
Ype3BhIYAIHBIX CUTYAIHSIX 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yNIbTaToB

P7 Teme1 7.1,7.2,73,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKHUX

7.12,7.13,7.14,7.15,7.16, 7.17 paboT

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

P9, Temsr 9.1, 9.2,9.3,9.49.5 HHJTUBHTYATBHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4

IPOCKTOB

P11, Temsr 11.1,11.2, 11.3 TI-0/c, KoHThoLHas pabota

11.4,11.5,11.6 [T-o/c, 11.7 BO po pabo

P12, Temsi 12.1, 122, 12.3,12.4 PITOTHEHHC

P 13, Temsr 13.1,13.2,13.3, 134, 13,5 | PXGaMCHALHORABIX

IT-o/c, 13.6 3aaHnn

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

IT-o/c, 14.6
IIK 1.1. BeimoaHsaTs P 1, Tema 1.1, 1.2, 1.3 IT-o/c*, 1.4, 1.5, TectupoBanue
TaKeJIaXKHbIC, 1.6 YcrHbIN onpoc
IPy30M0AbEMHBIE, MOHTAKHEIE g 62’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | \aremarnueckuii
U ClieCapHO-MEXaHHUECKUE P 3, Temst 3.1, 3.2, 3.3 Tl-o/c, 3.4 JUKTAHT
paboThI HA TEXHOJOTHYECKOM P4 Tembi4.1.42. 43. 44 45 4.6 47 | VIHMBALyanbHas
000pyI0BaHUHU -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEbHAS
ABTOMATU3HPOBAHHBIX PS5, Temsr 5.1,5.2 pabora

4
lMpogeccuoHanbHoe-opueHMUPo8aHHOE CoOepHaHue
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TEXHOJOTHYECKHUX JIMHUN TI0
MIPOU3BOJICTBY MPOAYKTOB
MUTAHUS

[IK 1.2. BeInoaHATE pEMOHT
Y MOHTaX, a TaKXKe
OCYILIECTBISTH KOHTPOIIb
PE3yNIbTaTOB MPOBEACHUS
PEMOHTHBIX U MOHTaXHBIX
paboT, KOHTPOJILHO-

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 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

IIpencrasienue
pe3yabTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
WH/IUBUYaJIbHBIX
IPOEKTOB
KonTponbnas padora

M3MEPUTENBHBIX TPHOOPOB, P12, Temsr 12.1, 12.2, 123, 12.4 BrinoaHenue
YCTaHOBJICHHBIX Ha P 13, Tems 13.1, 132, 13.3, 13.4, 13.5 AK3aMEHAIIMOHHBIX
ABTOMATHU3HPOBAHHBIX I-o/c, 13.6 3aIaHUI
TEXHOJOTrMYECKUX JIMHUAX 110 | P 14, Temwr 14.1, 14.2, 14.3, 14.4, 14.5

MIPOU3BOJICTBY IIPOIYKTOB M-o/c, 14.6

[MATaHUS

I1K 2.1. Bemonnsts onepauuu | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
MOHTa)Ka W HaJIaJIK1 1.6 VYcrHblil onpoc
KOHTpONbHO-H3MepuTenprpx | b 2> Tembl 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Naremarnueckuii
NpHGOPOB 1 CHCTEM 12>§ Temst 3.1, 3.2, 3.3 l-o/c, 3.4 AMICTATT
aBTOMATHKH P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VHAMBUIYaIbHAs
ABTOMATHU3HPOBAHHBIX -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITENIbHAS
TEXHOJIOTHUYCCKUX JIUHHI 110 PS5, Temnr 5.1,5.2 pabora
MIPOU3BOJICTBY MPOTYKTOB P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
MMUTaHU 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yNIbTaToB

[1K 2.2. BeinmonHATh oneparuu
0 TEXHUYIECKOMY
00CITy’)KUBaHUIO, KOMILIEKCHOM
HaJaJKe U PETyJIUpPOBKE
CHUCTEM aBTOMATHKH
ABTOMATHU3HPOBAHHBIX
TEXHOJIOTMYECKHUX JTUHHUH 10
MIPOU3BOJICTBY MPOTYKTOB
MMUTaHUS

P7,Temn 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, 10.4
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

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

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabort

3amura
WHIUBUIYaIbHBIX
MPOEKTOB
KonTponbHas pabota
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN
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PesynbTaTsl 00yyeHHs

MeToabl OIeHKH

I1P6 01

c(hOpMHUPOBAHHOCTH MpeACTaBICHUIN 0
MaTeMaTHKe KaK YaCTH MUPOBOM KYyJIbTYPHI U O
MecTe MaTeMaTUKHU B COBPEMEHHO

UMBUJIM3ALMU, O croco0ax OMHCAaHHUS Ha
MaTeMaTUYeCKOM SI3bIKE SBJIICHHM pPeaTbHOTO
Mupa

I1P6 02

c(hOpMUPOBAHHOCTh MIpeICTaBICHUM 0
MAaTeMaTUYECKUX MOHATUSAX KAaK O BaXKHEUIIMX
MaTEeMaTHYeCKUX  MOJENAX,  IMO3BOJISIONINX
OMHUCHIBAaTh M H3y4aTb pa3HbIE IPOLIECCHl U

SIBJICHUA, ITIOHUMAaHHEC BO3MOXXHOCTH
AKCHMOMAaTH4YCCKOTI'O MMOCTPOCHUA
MaTEMATHYCCKHUX Teopnﬁ

ITP6 03

BJIaACHHC MCTOAaMU JOKa3aTCJIbCTB u

AJITOPUTMOB PCHICHHWA, YMCHHUEC UX IIPUMCHATD,
MNpOBOAUTL JOKA3aTCJIBHBIC PACCYXKJACHUSA B
XO0J€ pCIICHHUA 3aaa4

I1P6 04

BJIAACHUC CTAaHAAPTHBIMH IIpUEMaMH PCUICHUA
paloHaIbHBIX u UppalMOHATIbHBIX,
II0Ka3aTCJIbHbIX, CTCIICHHBIX,
TPUTOHOMETPHUYECKHIX ypaBHEHUI u
HEPAaBEHCTB, WX CHUCTEM; HCIIOJIb30BaHUE
TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM
yucjie JUIA  TIOMCKa TMYyTH  pEIIeHHs |
WUTFOCTpAallMM  pEelIeHusl  ypaBHEHUH U
HEPaABEHCTB

I1P6 05

c(hOpMUPOBAHHOCTD MPEJICTABICHUI 00
OCHOBHBIX TMOHATHSX, HUIEAX M  METOoJax
MaTeMaTHYeCKOro aHaJln3a

I1P6 06

BJIAAICHUC CTAaHAAPTHBIMH IpHUEMaMH PCIICHUA
palMoOHaIbHBIX u HpPaLMOHATIbHBIX,
II0Ka3aTCJIbHbIX, CTCIICHHBIX,
TPUTOHOMETPUYECKUX ypaBHEHUI u

HCPaBCHCTB, UX CUCTEM;

OrneHka pe3yinbTaToOB YCTHBIX OTBETOB, PELICHUS
3aj7a4 (B TOM 4Hcie MpohecCHOHATbHO-
OpPUEHTUPOBAHHBIX ), CAMOCTOSATEIbHBIX PadoT,
NPAaKTUYECKUX padoT, 3aJaHHii IK3aMeHa

O1eHKa pe3ynbTaTOB YCTHBIX OTBETOB, PEIICHUS
3a/1a4 (B TOM yucie npodeccuoHaaIbHO-
OpPUEHTHPOBAHHBIX ), CAMOCTOSITEIbHBIX PA0OT,
MPaKTUYECKUX paldoT, 3aJaHUl SK3aMeHa
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