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PabGouass mporpamma 00meo0pa3oBaTebHON TUCIUIUIMHBI pa3paboTaHa Ha
ocHoBanuu IIpukasza MunucrepctBa mnpocsemieHuss Poccuiickor Penepauuu
ot 18 mas 2023 roga Ne 371 «O0 yTtBepxkaeHuu QeaepaabHO 00pa3oBaTeIbHOM
IporpaMMbl  CpelHEro oO0miero oOpa3oBaHUsA», MPUMEPHON  MPOTPAMMBI
o01reoOpa3oBaTeNbHON NUCHUIUIMHBI, YTBEPkKICHHOW Ha 3acenanuu CoBera 1o
OLICHKE  COJep>KaHMd M  KadecTBa  NPUMEPHBIX  pabodyuMx  MIporpamMm
0011e00pa3oBaTeIbHOTO UM COIMAIBHO-TYMAHUTAPHOTO  IMKJIOB  CPEIAHETrO
npodeccuonansHoro oopaszosanus, [Ipotokon Ne 14 ot 30 HosiOpst 2022 roga
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1. O0masi XapaKTepUCTUKA MPUMEPHOM padoyeil mporpaMMbl
001eo0pa3oBaTe/IbHON JTUCHUILIMHBI «MaTemaTuka»

1.1. MecTo AUCUMIUIMHBI B  CTPYKType  npodeccHoHATbHOI
o0pa3oBarteabHoi mporpammbl CIIO:

OO6meoOpa3oBaTenpHas JTUCHUIUIMHA «Mamemamuxay W3ydaeTcs Ha
0a30BOM ypoOBHE B 00IIe00pa30BaTEIHLHOM IUKJIE YY€OHOTO ITUTAaHA OCHOBHOM
npodecCHOHaNBbHOM  00pa30BaTENbHON  MPOTpamMMbl  YKPYMHEHHOW  TPYIIIIBI
cneruanbHocTel 38.00.00 DxoHOMUKA M yIIpaBICHHE.

[To yKpymHEHHOH TpyIIe CIEeIUATbHOCTCH PEKOMEHIYEeTCS H3ydarh
00111e00pa30BaTeNIbHYI0 AUCHUIUTUHY « Mamemamuxa» B o0beme 340 4acos.

1.2. lleu 1 nuIaHMpyeMble Pe3yJbTAThl OCBOEHUSI JUCHUILIUHBI:
1.2.1. Heapb AuCUUIIHHBI

Conepxanue IPOrPaMMBI o011eo0pa3oBaTeabHON JUCLUIIINHBI
«MaremaTka» HalpaBlI€HO Ha JOCTHKEHUE pe3yJbTaTOB €€ HU3Y4YeHUs B
coorBercTBUM € TpeboBanusiMu PI'OC COO c ywyerom mnpodeccHoHaIbHOM
HarnpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHHH 001Ie00pa3oBaTeJIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Ocoboe 3HaueHne TUCIUIUTNHA uMeeT ipu hopmupoBanun u pazsutuu OK u
[1K.



O01mme KOMIEeTEHIINHT

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

O01mue

JAucnunimHapHbie

OK 01 BsiGupats cmnoco0sl
[pELICHUS 3a1ad
podeccnoHaTBEHOMI

e TeIbHOCTH
[IPUMEHUTEBHO

K pa3JIMYHbIM KOHTCKCTaM

FOTOBHOCTh K TpYyIy, OCO3HAaHHUE IEHHOCTH

MacTepcTBa, TPYA0to0ue;

T'OTOBHOCTb K aKTUBHOM JACATCIIbHOCTH

TEXHOJIOTMYECKOM M COLIMAJIbHOM HANPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IJIAHUPOBATh U
CaMOCTOATENIbHO BBIIOJIHATH TAKYIO JIESTEIbHOCTD;

HUHTEPEC Pa3IMYHBIM chepam

podeccnoHanbHOM e TebHOCTH,

K

Omnanenne VHHUBEPCATHHBIMU y4eOHBIMHU
[MO3HABATEIILHBIMU JICHCTBUSMMU:
a) 0a30BBIC JIOTUYECKUE JICHCTBHUS:

CaMOCTOSITEIIBHO (dhopMynpoBaTh i1
aKTyalIM3MpoBaTh MNpoOJIeMy, paccMaTpUBaTh e
BCECTOPOHHE;

YCTaHABIMBaTh CYLIECTBEHHBIM NPHU3HAK WIN

I(J'IaCCI/I(bI/IKaI_II/II/I H

OCHOBaHUSl Ui CpaBHEHUS,
0000IICHMS;

onpeaciATb 1OEIUW  ACATCIBHOCTH, 3a/aBaThb
MMapaMETPhI U KPUTEPHUU UX JOCTHUIKCHUSA,

- BBIABJATH 3aKOHOMEPHOCTU W IIPOTHUBOPCYHA B
PACCMATPUBACMBIX SABJICHUMAX,

- BHOCUTH KOPPCKTHUBBI B ACATCILHOCTL, OLICHUBATDH
COOTBCTCTBUC  PC3YyJIbTATOB  LCJIAM, OLCHUBATH
[PUCKU HOCJIG,Z[CTBI/Iﬁ ACATCIIBHOCTH,

- pa3BUBaTh KPEAaTUBHOE MBILIJICHUE IIPU PEIICHUY

-BJIaJIETh METOAAMHU JJOKA3aTEIbCTB, AITOPUTMAMU PELICHUS
3agad; yMeHue (hopMyIupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSTh UX, IPOBOIUTH J10Ka3aTEIbHbIE
[pacCyX/1I€HUsI B X0JI€ PELICHMs 3a/1a4;

- YMeThb ONEpUpPOBaTh MOHATHSAMHU: CTENEHb 4YUCIA, Jorapudpm
UKMCJIa; YMEHHME  BBIIOJIHATH  BBIYMCICEHUE  3HAYEHUH U
NpeoOpa3oBaHUsl BBIPAKEHUH CO CTENEHSAMH M Jorapudmamu,
peoOpa3oBaHus IpOOHO-pAlIMOHAIBHBIX BBIPAXKEHUH;

- YMETh ONEPUPOBATh MOHATUSIMU: PAllMOHAIIBHBIE,
ppaliOHANIbHBIE, TOKA3aTeNIbHbIE, CTEIICHHBIE,
lorapu@muuecKue, TPUrOHOMETPUUYECKUE YPABHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETb ONEpPUPOBATH MOHATHIMHU: (QYHKIINS, HETIPEphIBHAS
(yHKLIMS, TPOU3BOHAS, IEPBOOOpa3Has, ONpeaeIeHHbIH
MHTETpaJl; yMETh HAXOUTh MPOU3BOAHBIE DJIEMEHTAPHBIX
(yHKINH, UCTIONB3YsI CIIPABOYHbIE MaTepHalIbl; UCCIIEA0BATh B
[pOCTEHIINX cllydasix GyHKIMU HA MOHOTOHHOCTh, HAXOIUTh
HanOOJbIINE U HAUMEHbIIINE 3HaYeHHs] PYHKIINIA; CTPOUTH
rpadyKu MHOTOUWIEHOB C UCIIOJIb30BAHUEM arapara
MaTeMaTHYeCKOro aHalln3a; MPUMEHSITh MPOU3BOIHYIO MPU
[pEIIEHNN 3a]a4 Ha ABM)KEHUE; PellaTh MPAKTUKO-
OpPUEHTHPOBAHHBIE 3a/1a4X Ha HAaUOOJIbIIINE U HAUMEHBIIINE
3HAUEHUS, HA HaXOXACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATHIMU: PAllMOHANbHAS (PYHKLHS,

roka3zaTenabHast QyHKIMS, CTelleHHas (QyHKIHS,




PKU3HEHHBIX TIPOOIIeM

0) 6a30BBIC UCCIICIOBATEIIBCKUE ICHCTBUS:

- BJIAJICTh HaBBIKAMH y4eOHO-UCCIICIOBATEIBCKON 1|

[IPOCKTHON JIeATEIbHOCTH, HABBIKAMH Pa3pelICHHS]

po0em;

- BBUSIBJIATH IPHYHUHHO-CJICICTBEHHBIC CBSI3U M

AKTYyaJIM3UpPOBATh 3a/1adyy, BBIJIBUTaTh THIIOTE3Y e
ISt

3aJ1aBaTh

[PCIICHUA, HaxXoauThb APTryYMCHTEIL
TOKa3aTelIbcTBA CBOMX YTBEPXKICHUH,
[mapaMeTphl U KPUTEPUHU PEIICHUS,

- AaHaJIM3UPOBATh IOJYYCHHBIC B XOAC PCHICHUSA
3aa4d  PE3yJIbTaThl,

MMPOrHO3UPOBATH

KPUTHYCCKM OLCHUBATH MX

IOCTOBCPHOCTD, NU3MCHCHHEC B

HOBBIX YCJIOBUAX;
-~ YMCTb IICPCHOCUTH 3HAHHA B ITO3HABATCIIBHYIO U
IIPAKTUYCCKYIO obnactu KU3HCACATCIIBHOCTH,

YMCTb HUHTCTPpUPOBATL 3HAHHMA W3  Pa3HbIX

MpeAMETHBIX 00JIacTeH;

BBIABUTAaThb HOBBEBIC niaeu, Hp cJ1araTtp
OpPUTHHAIILHBIC TIOJXO/IbI U PEIICHUS;
CIIOCOOHOCTD

[MO3HABATEILHOMN U COLMAIbHOM IMPAaKTUKC

14 nux HCIIOJIb30BaHUA B

morapumudeckas GyHKLIUsA, TPHTOHOMETPHUECKUE (DYHKITHH,
oOpaTHbIe PYHKLINHU; YMEHHE CTPOUTH TPAPUKU U3YyIEHHBIX
(yHKINH, HCTIOB30BaTh IpaMKU MPU U3YUEHUH IIPOLIECCOB U
3aBUCHMOCTEH, TIPU PELICHUH 33a4 U3 JPYrUX Y4eOHBIX
[PEIMETOB U 33/1a4 U3 PeasbHOM KU3HU; BBIPAXKATh POpMyIaMu
3aBUCHMOCTH MEX]y BEIMYNHAMU;

- YMETh PelIaTh TEKCTOBBIC 3a/1a4M Pa3HbIX THIIOB (B TOM YHCIIE
Ha MMPOLEHTHI, TOJHM U YaCTH, Ha IBMKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4X U3 00JIACTH YIIPaBICHUS
ITMYHBIMA M CEMEHHBIME (DMHAHCAMU); COCTABJISITH BEIPAKECHUS,
YpaBHEHHsI, HEPAaBEHCTBA U MX CHCTEMBI 110 YCIOBHUIO 331a4H,
1ICCIIEZI0BATh MOJTY4YEHHOE PELICHUE U OLICHUBATh
[PaB/0M10I00HOCTh PE3yJIbTaTOB;

- YMETb ONEPUPOBATH MOHATHIMU: CpeaHEe apu(PMETHUUECKOE,
MenaHa, HauOoJIbllIee M HaMMEHbIIee 3HAYeHUs, pa3Max,
cTiepeusi, CTaHAapTHOE OTKIIOHEHHE YMCIIOBOTO Habopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH MHPOPMAIIUIO, IPEIICTABICHHYIO B
Ta0auIax, Ha quarpaMmax, rpadukax, oTpakarollyro CBOMCTBa
[pEaTbHBIX MPOIIECCOB | SBJICHUIA; IPEACTABISATh HHPOPMALIUIO C
[TOMOIIIBIO TAaOJIHII U IUarpaMM; UCCIIEI0BaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCIIE C TPUMEHEHHEM IpapuecKuX METOJ0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb ONEpPUPOBATH MOHATHIMU: CIIy4ailHBIN ONBIT U CITy4aifHOE
COOBITHE, BEPOSTHOCTD CIIY4allHOTO COOBITHS; YMEHHE BBIUYUCIIATh
BEPOSITHOCTH C UCTIOIB30BaHMEM T'paPUIECKUX METOJIOB;
MPUMEHSTH (POPMYITBI CITIOKEHHUSI 1 YMHOXKEHUST BEPOSITHOCTEH,
KOMOWHATOpHBIC (DAKTHI ¥ POPMYIIBI TP PEUICHUH 3a/1a4;
OLICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHIA; 3HAKOMCTBO CO




CIIy4allHbIMH BEJIMYMHAMH; YMEHUE IIPUBOIUTD IIPUMEPBI
ITPOABJICHUS 3aKOHA OOJIBIINX YHCETI B IMPpUPOAHBIX U
OGH.ICCTBCHHBIX SIBJICHHUAX,

- YMETh OIEPUPOBATH MOHATHIMHU: TOYKA, IPSIMAsi, TNIOCKOCTb,
[POCTPAHCTBO, ABYTPAHHBIN YTOJI, CKPEIIMBAIOIIUECS MPSIMBIC,
NapaJyIeIbHOCTh M MEPIICHAUKYIIIPHOCTD MPSIMBIX U TUIOCKOCTEH,
[YTOJI MEXY TPSMBIMHU, YTOJI MEXTY IPSIMOH M TUIOCKOCTBIO, YTOJI
MCIKAY IJIOCKOCTAMHU, PACCTOAHHUEC OT TOYKH 0 IINIOCKOCTH,
[PACCTOAHNEC MCIKAY ITPAMBIMH, PACCTOAHUC MCKAY IINIOCKOCTSAMMU,
IYMCHHUEC HCII0JIb30BATh MPHU PCIICHHUU 3a4a4 U3YYCHHBIC (1)aKTI>I n
TCOPCMBI INIAHUMCTPHUHU, YMCHUC OLICHHUBATL Pa3MCPhbL 00BEKTOB
OKPYIKaIOIIEero MUPA;

- YMETb ONEPUPOBATH MOHATHIMU: MHOIOI'PAaHHUK, CEUEHUE
MHOTOrpaHHMKa, KyO, Mapajuienenumnes, npusMa, mupamMmuia,
(urypa 1 oBepxXHOCTh BpallleHHs], WINHAP, KOHYC, 1map, cdepa,
ceueHust PUTYpHI BpallleHus, ITIOCKOCTh, Kacaromasics chepsl,
MUJIMHAPA, KOHYCA, TJI0IaAb IIOBEPXHOCTU IMUPAMUbI, IIPU3MBI,
KOHYyca, IWIMHJIpa, Iiouanb chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeeNnIe/1a, TMPAMHIBI, TIPU3MBIL,
LWIMHAPA, KOHYCA, [1apa; yMEHHe n300pakaTh MHOTOTPAaHHUKU U
[MOBEPXHOCTHU BPALICHHUS, X CEYEHUS OT PYKH, C TOMOIIBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIbHBIE MHOTOTPAHHUKHY;

- YMCTb OIICPpHUPOBATH MMOHATHAMU: IBUKCHUC B IIPOCTPAHCTBE,
110100HbBIE GUTYPHI B MPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHUE
101113 /1eH TTOBEPXHOCTEH U 00beMOB MOA00HBIX PUTyp npu
[pPEILICHUH 3a]1aY;




- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIUUNHBI (JUIMHA, Yo,
[UI0I11a/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCIIOIB3Ys U3yUCHHBIE
(hOpMYIIBI 1 METO/IBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIAUHATBI BEKTOPA,
CKaJSIPHOE NPOM3BEIAEHHE, YTOJI MEX1Y BEKTOPaMHU, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HAa YUCIIO; HAXOAUTH C
[IOMOIIbIO U3YYEHHBIX (POPMYJT KOOPAMHATHI CEPEANHBI OTPE3KA,
[pacCCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETh BBIOUPATH MOAXOSAIINN H3yYSHHBIH METOJ IS PEIICHHS
3aauu, paclio3HaBaTh MaTeMaTHYEeCKHUEe (PaKThl U
MaTeMaTHYECKUE MOJIEIH B IPUPOHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IIPUMEPHI
MaTEMaTUYECKUX OTKPBITUHA POCCUICKON U MUPOBOU
MaTEMAaTUYECKON HAYKH.

- YMETh OIIEPUPOBATH IIOHATHUIMHU: ONPEIECICHUE, AKCUOMA,
Teopema, CIECTBHE, CBOMCTBO, IPU3HAK, T0KA3aTEIbCTBO,
[paBHOCUJIbHBIE (DOPMYIMPOBKHU; YMEHHUE (POPMYIHPOBATh
0OpaTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOIUTH
[TPUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO
MaTEMaTHYECKON MHAYKLUU; IPOBOAUTD JOKAa3aTEIbHbIE
[pacCy»I€HHUs IPU PELIECHUHN 3314, OLIEHUBATh JIOTHYECKYIO
[IPaBHIIBHOCTb PACCyKICHMUIA;

- YMETh OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, TOJIMHOXKECTBO,
ONEpALNK HAJl MHOXKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETHKO-
MHOYECTBEHHBIN anmnapar Jiisl OIMCaHUs PEAIbHBIX MPOLECCOB U
SIBICHUH ITPU PELIEHUH 3a/1a4, B TOM YUCIIE U3 APYIHX y4EOHBIX
[TPEIMETOB;




- YMETb ONEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeso,
LUK, Tpad HA TUIOCKOCTH; YMEHHE 331aBaTh M OMKCHIBATh Ipadbl
[Pa3IMYHBIMU CIIOCOOAMU; MCTIOJIB30BaTh rPpadbl MPH PELICHUN
3aay;

- YMETh CBOOO/IHO OIIEPHPOBATH MOHATHIMU: COUCTAHUE,
1IepecTaHOBKA, YHCIIO COYSTAHH, YUCIIO TIEPECTAaHOBOK; OMHOM
HproToHa; yMEHHE IPUMEHITH KOMOMHATOPHBIE (aKThl U
[pacCyXIeHHs IJIs peIICHUS 3a/1a4;

-YMETh OTIEPUPOBATH MOHATHAMHE: HATYPaJIbHOE YUCIIO, [IENI0e
Y1CII0, OCTATOK 110 MOJYJIIO, PAI[IOHATIBHOE YHCIIO,
MppaIMOHATIFHOE YMCII0, MHOXKECTBA HATYPAIbHBIX, IEJIBIX,
[PAllMOHAIIBHBIX, ICHCTBUTEIBHBIX YHCEN; YMCHHUE HCIIOJIb30BaTh
[PU3HAKU AETUMOCTH, HAUMEHBIINN OOIIUI 1eIUTeNb U
HalMeHblIlIee o0I1ee KpaTHOe, anropuT™ EBkinaa npu peniennn
3a]1a4; 3HAKOMCTBO C PA3JIMYHBIMH MTO3UIIMOHHBIMU CUCTEMaMHU
CUMCIICHUS;

- YMETh CBOOOTHO OTIEPHPOBATH TOHSATHSIMH: CTETICHB C LIETBIM
MoKa3aTesieM, KOpeHb HaTypaJlbHOW CTETIEHH, CTETICHb C
[pAaIIMOHAIEHBIM TTOKa3aTelIeM, CTETICHb C JIEHCTBUTENBHBIM
(BelleCTBEHHBIM) MTOKa3aTeleM, Jorapugm Jucia, CUHyc,
KOCHHYC U TAHI'€HC IPOM3BOJILHOTO YHCIIA;

- YMETb ONEPUPOBATH MOHATHIMU: TOKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA ypaBHEHUH
1 HEpaBEHCTB, PAaBHOCWJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, pallHOHAIbHBIC, HPPAIlMOHAIBHBIC, TIOKa3aTeNIbHBIE,
CTETIeHHBIE, TOTapU(PMUIECKUE, TPUTOHOMETPHUECKHUE
YPaBHEHUS, HEPAaBEHCTBA U CHCTEMBI; YMECHHE PEIIaTh yPaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C TIOMOIIBIO Pa3INYHBIX TPUEMOB;




[peraTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TaPaMETPOM;
[PUMEHSTh YPAaBHEHHSI, HEPAaBEHCTBA, MX CHCTEMBI JIJISl PEIICHUS
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3 Pa3JInYHbIX 00JIaCTel HAYKU U
[p€aTbHOM JKU3HU;

-yMeTb CBOOOJIHO ONEPUPOBATh NOHATUAMMU: rpauK QyHKIHH,
oOpatHast QyHKIKS, KOMIO3UIMS PYHKIMMA, TUHEHHAs QYHKIHS,
KBaJpaTH4Has QYHKIUS, CTeNeHHas: GYHKLHUS C LETbIM
MoKa3arejaeM, TPUTOHOMETpUIecKre PyHKINHU, 0OpaTHbIC
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
iorapu@muyueckas pyHKINUN; YMEHUE CTPOUTH TpapuKu
(yHKIMH, BBITOTHATH TPeoOpa3oBaHus Tpa@uKoB (yHKIIHIA;
YMEHHUE MCII0JIb30BaTh rpauku GyHKIMN A7 U3yUEeHUs
[POIIECCOB U 3aBUCUMOCTEN MIPU PELISHNH 33/1a4 U3 JPYTrux
[y4eOHBIX IPEIMETOB U U3 PeabHOM KU3HU; BBIPAXKaTh
(hopMyIaMy 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

YMEHHE CBOOOIHO OTIEPUPOBATH MOHATHAMU: YETHOCTH (PYHKITUH,
[EepUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUHY,
MOHOTOHHOCTBH (YHKITMH, SKCTpEMYM (YHKIIUHU, HAnOOJbIIIEE U
HaMEHbIIIee 3HaYCHUsT PYHKIIMU Ha IPOMEKYTKE; yMEHUE
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;

YMEHHUE UCTIONIb30BaTh CBOMCTBA U rpaduku GyHKIMN 715
[pelIeHNs ypaBHEHHI, HEpAaBEHCTB U 33/1a4 C TapaMeTpamH;
300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH MHOXKECTBA PEILICHHH
YPaBHEHMI, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOJITHO ONIEPUPOBATH MOHATHSIMHU:
[1OCIIeI0BATEIbHOCTD, apuMeTHyecKas mporpeccus,
reoOMeTpUYEeCcKasi Mporpeccus, 0ECKOHEYHO yObIBAIOIIas
reoMeTpHUECKasi IPOrPeccHsl; yMEHHE 3a1aBaTh
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[10CJIE0BATEIBHOCTH, B TOM YHCJIE C TIOMOLIBIO PEKYPPEHTHBIX
hopmyu;

- YMETb ONEPUPOBATH MOHATHIMHU: HEMPEPHIBHOCTD (DYHKITHH,
ACUMITOTHI rpaduka QyHKIMH, IEpBasi U BTOpast IPOU3BOIHAS
(hyHKIIUU, T€OMETPUYECKHUM U (PU3UUECKUN CMBICIT IIPOU3BOAHOM,
nepBooOpa3Hasi, onpeaeIeHHbIA HHTETpall; yMEHUE HaXOIUTh
ACUMITOTHI rpaduka PyHKIMH;, YMEHHE BBIYUCISATH TPOU3BOTHBIC
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKIINH,
HAXOIUTh YpaBHEHHE KacaTeIbHOU K TpapuKy (yHKIUH;
[YMEHHE UCII0JIb30BaTh IPOU3BOIHYIO /ISl UCCIEA0BAHUS
(yHKIMH, UTsT HAXO0XKICHHS HAWTY4IIeTO PEIICHUs B
MPUKIIATHBIX, B TOM YHCJE COIIMATbHO-3KOHOMHYECKHUX 1
(bu3MYeCKUX 3a/1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HaXOJUTh MJIOMIAIN U 00bEMBI (PUTYD € TTOMOLIBIO HHTETPaa;
[PUBOINUTH MPUMEPBI MATEMAaTHUECKOTO MOJICIIMPOBAHUS C
roMoIbio AuddepeHmarbHbIX YpaBHEHUH;

- YMETh OIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCJIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YNCIa, MO1YJIb U apTyMEHT
KOMILJIEKCHOTO yuciia, (opMa 3allucu KOMIUIEKCHBIX YUCEI
(reoMeTpuyecKas, TPUTOHOMETpUYEcKas U ajaredpandeckas);
YMETh MPOU3BOJUTH apU(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMU YHCJIaMU; IPUBOUTH MIPUMEPHI UCIIOJIB30BaHUS
KOMILUIEKCHBIX YHUCEl;

- YMETb CBOOOTHO OTIEPUPOBATH MOHATHIMU: CPEHEE
apudMeTHIecKoe, MeIrnaHa, HanOoIbIllee 1 HANMEHbIIIEE
3HAUEHUS, pa3Max, TMCIEPCUs, CTAaHIapTHOE OTKJIOHEHHE IS
OTMCAaHUS YUCIOBBIX TaHHBIX; YMEHHE UCCIIEIOBATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCIIE C IPUMEHEHUEM
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rpadM4ecKuX METOJIOB U DJIEKTPOHHBIX CPECTB; rpaduuecKu
1iCCIIEJ0BAaTh COBMECTHBIE HAOIIOACHUS € TIOMOIIBIO IUarpaMm
[paccenBaHMs U JIMHEWHOU PErpeccuy;

- YMETh HAXOJUTh BEPOATHOCTU COOBITUI C UCIOJIb30BAHUEM
rpadu4ecKuX METOJ0B; IPUMEHATH Ul peleHUs 3a7ad (GOPMYIIbI
CJIO’KEHUS U YMHOXKEHUS BEposATHOCTEH, (hopMyiTy MOTHON
BEpOSATHOCTH, popMyiy bepHyiun, koMOuHaTOpHbIE (haKThl U
(hOpMyJIBI; OLIEHUBATH BEPOSITHOCTH PEATHHBIX COOBITHI; yMEHUE
OIIEPUPOBATH ITOHATUSAMH: CIIydaliHasi BEJIMYMHA, PACIIPEICICHUE
BEPOSITHOCTEW, MATEMATUYECKOE 0KUAAHUE, TUCIIEPCUs U
CTaHJApTHOE OTKJIOHEHHE CIIyYailHON BETUYMHBI, (PYHKIIUU
[pacrpeesIeHus U IUIOTHOCTH PaBHOMEPHOT O, II0KA3aTEIbHOIO U
HOPMAJIBHOI'O PacIpeielIEHU; YMEHUE UCIIOIb30BaTh CBOMCTBA
M3Y4YCHHBIX PACIpEIeIeHUN Ul pelIeHus 3a/1a4; 3HAKOMCTBO C
MOHSATUSAMM: 3aKOH OOJIBIIMX YUCEN, METO/Ibl BEIOOPOUHBIX
CCIIEA0BaHUI; YMEHUE IPUBOJAUTH IIPUMEPHI IIPOSIBJICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, NIpsMas,
[JI0CKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN YTOJI,
NIBYTPAaHHBIN yrOJI, TPEXTPAHHBIA YIOJI, [IEpeCceKaromuecs,
[1apaJuIeIbHbIE U CKPEILMBAIOIIUECS MIPSAMBIE, IAPAJUICIIBHOCTD U
[IEPIEHIUKYIISIPHOCTD MIPSAMBIX U INIOCKOCTEH, YIOJl MEXAY
[IPSIMBIMU, YTOJI MEKIY NPSAMOU U IIJIOCKOCTBIO, YTOJI MEKIY
[JIOCKOCTSIMU; YMEHUE UCII0JIB30BATh IIPU PELICHUU 3a]1a4
M3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHUE OLIEHUBATh
[pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBATh
[MOHATUAMH: MHOIOIPaHHUK, CEYEHNE MHOTOTPAHHHKA,
[IpaBUIIbHBII MHOTOTPAHHUK, IPU3Ma, NUpamMuaa, purypa u
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[MOBEPXHOCTh BpaLeHUs, IUIMHIIP, KOHYC, IIap, chepa, pa3zBepTka
[MOBEPXHOCTH, CEYCHHUSI KOHYCA U IIJIUHIPA, apaJlieIbHbIe OCH
T OCHOBAHMIO, CEUCHHE MIapa, TUIOCKOCTh, Kacaromasics cepsl,
[WJIMH/Ipa, KOHYCa; YMEHHE CTPOUTh CEYCHHE MHOIOI'paHHMKaA,
1M300pa’kaTb MHOTOTPAHHHUKH, (PUT'YPbI U IOBEPXHOCTH BpalllCHUS,
X CEUEHUs], B TOM YHCIIE C IIOMOUIbIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE IPUMEHSTh CBOWCTBA FT€OMETPUIECKUX QUTYP,
CaMOCTOSITENTEHO (hOPMYITHPOBATH ONPEACICHUS H3ydaeMbIX
(uryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTprUecKuX (huryp, 000CHOBBIBATH UITH OIPOBEPTaTh HX;
[YMEHHE IPOBOAMTD KIacCU(UKALIUIO (PUTYP 110 pa3THIHBIM
[pPU3HAKaM, BBIIIOJIHATH HEOOXOAUMBIE IOMOJTHUTENIbHBIE
[IOCTPOEHUS;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMU: TUIOMAAb (DUTYPHI,
00beM (PUTYpBI, BEIMYMHA YTJIa, PACCTOSHUE OT TOUYKH J10
MIOCKOCTH, PACCTOSIHHE MEXKIY MPSMBIMHU, PACCTOSTHHE MEXKITY
[IOCKOCTSIMH, TJIOMIAIb chepsl, MIIona s TOBEPXHOCTH
[paMuibl, IPU3MBbI, KOHYCa, IIWINHIpA, 00beM Ky0a,
MPSIMOYTOJIBHOTO MapajuIeeNnIe/1a, TMPAMHIBI, TIPU3MBIL,
[MIMHAPA, KOHYCA, [1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU: ABHKCHHE,
MapasiebHbIN NEPEeHOC, CHMMETPUS Ha INIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHKe Mo 100U, M0100HbIE
(Urypsl; yMEHHE paclio3HaBaTh paBHbIE U MOJO0HBIE (DUTYPHI, B
[TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHUE
MCII0JIb30BATh T€OMETPUUECKHE OTHOILIEHUS, HAXOANUTh
TCOMETPUUYECKHUE BEIIMUMHBI (IJTMHA, YToJl, TUIOMAh, 00BEM) TIPH
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[pEILICHUH 33724 U3 APYTUX YUeOHBIX TPEIMETOB U U3 PeabHON
PKU3HM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPIUHATHI TOUYKH, KOOPAMHATHI
BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEACHUE BEKTOPA HA YUCIIO,
[pa3noKeHue BEKTOpa Mo 6a3ucy, CKaasipHOe MPOU3BEICHUE,
BEKTOPHOE MPOU3BEICHUE, YTOJI MEXK1Y BEKTOPAMU; YMEHHE
MICII0JIb30BaTh BEKTOPHBIN U KOOPAUHATHBINA METOJ JUIsl pEIICHUS
FEOMETPUUECKUX 3ajay U 337a4 APYTruxX y4eOHbIX IPEIMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpuLa 2X2 u 3X3, onpeenuTenb
MaTpULbI, FEOMETPUUECKUN CMBICIT ONPENETUTENS;

- YMETh MOJICJIMPOBATh PealibHbIE CUTYAllUU Ha SI3bIKE
MaTEMaTUKH; COCTABIISTh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U
MX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIE0BATh IOCTPOCHHbBIE
MO/JIENIU C UCIIOJIB30BAHUEM alllapaTa ajareopsl,
MHTEPIPETUPOBATH MOJIYUYEHHBIN pe3yibTaT; CTPOUTH
MaTeMaTHYeCKUE MOJIETH C TOMOIIBI0 TEOMETPUYECKUX MTOHATUI
11 BEJIMUMH, pellaTh CBSI3aHHbIE C HUMM NTPAKTUYECKHUE 3a/1a4U;
COCTaBJISITh BEPOSATHOCTHYIO MOJIENb U HHTEPIPETUPOBATH
[OJTYYEHHBIN pe3ysbTaT; pellaTh NPUKIIAIHbIE 3a0a4n
CpEICTBAMHU MaTEMAaTUYECKOT0 aHAJIN3a, B TOM YHCJIE COLUAIBHO-
HPKOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa;

- YMEHHE BBIOMPATh MOAXOSAIIUI METOJT TS pEILIeHUs 3a/1a4H;
[MOHMMaHHE 3HAYMMOCTHA MAaTEMAaTUKHU B U3YUYEHUU PUPOIHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SBJIEHUHN; YMEHUE PacllO3HABATh
[pOsIBIIEHNE 3aKOHOB MaTeMaTHKH B UCKYCCTBE, YMEHHE
MPUBOJAUTH TPUMEPHI MATEMATHYECKUX OTKPBITHI POCCUMCKON U
MHPOBOM MaTEMAaTHYECKON HAYKH
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OK 02
COBPEMEHHBIE

Hcnonn3oBarh

CpE/CTBY
[TOMCKa, aHanmusa il
WHTepIpeTanuyl HHGOPMAIIHH,
I4 UH(OPMAITMOHHBIC
TEXHOJIOTHH IS BBIITOJIHEHHS
3a1a4 podeCCUOHATBHON

JICATCIIBHOCTH

B 0051aCTH LIEHHOCTH Hay4YHOT'O MIO3HAHHUS:

-c(hopMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAayKd ¢ OOUIECTBEHHOW MPaKTUKH,
OCHOBaHHOTO Ha Janore KYJIbTYD,

CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeECTa B
[MOJIMKYJIbTYPHOM MHPE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM W YHMTATEIbCKOM
KYJIbTYypbl KaK CpPEJICTBa B3aMMOJICHCTBUS MEXKIY
ITF0IBMH U TIO3HAHUS MUDPA;

- OCO3HaHHWE IIEHHOCTH HAYYHOM JEATEIbHOCTH,
TOTOBHOCTB OCYUIIECTBIISATh MIPOEKTHYIO H
MCCIIEA0BATENbCKYIO AEATEIbHOCTh UHANBUYABHO
1 B TpYyIIIIE.
OBiageHue YHUBEpCAIbHBIMHU yueOHBIMU
[MO3HABATEILHBIMH JICHCTBHSIMM:

B) paboTa ¢ HHpOpMaIei:

- BJIAJICTh HABBIKAMH TOJYyYEeHUs] MHPOPMAIMH U3
MCTOYHUKOB  Pa3HBIX  THUIOB, CaMOCTOSITEIBHO
OCYUIIECTBJISATh TOMCK, aHANIM3, CUCTEMATHU3aIUI0 U
WHTEpIpETANi0 WHOOPMAIIUK Pa3TUYHBIX BUIOB U
(hopM Tpe/ICTaBICHHUS,

- CcOo3/laBaTh TEKCThl B pa3IMYHBIX (opmarax c

YICTOM HAa3HAYCHUA PIH(I)OpMElL[PIH ) G 1 (3 (S3:10) 7

ayTUTOPUH,  BBIOMpas  ONTUMAJIbHYIO  (QopMmyj
[pe/ICTaBICHUS U BU3YyalIH3aliy;

-  OLEHUBAaTb  JIOCTOBEPHOCTb,  JIETUTUMHOCTH
MHpOpMallUU, €€ COOTBETCTBUE MPABOBBIM H

- YMETh OIEPHPOBATH MOHATHAMHU: palMOHaTbHas (YHKIHA,
byHKIWHS, byHKIHS,
nmorapupmMuueckass (QyHKLIUS, TPUTOHOMETPHUECKUE (DYHKIUH,
oOpaTHble (GYHKIHMH; yMEHHE CTPOUTh TrpaduKu HU3YYCHHBIX

TTOKa3aTCJIbHAasA CTCIICHHAs

(yHKLIMH, UCHOJIB30BATh IpadUKU NMPU HU3YYEHUHM HPOLIECCOB U
3aBUCUMOCTEH, IpH peleHUH 3aJad U3 JpPyrux YyueOHbIX
[PEIMETOB M 3a/1a4 M3 peaJlbHOM >KU3HU; BhIpakaTh (GOpMYyJIaMu
3aBUCUMOCTH MCKY BCIIMYMHAMU

- YMCTLH OIICPHUPOBATH MOHATHUAMMU: TOKACCTBO, TOKIACCTBCHHOC
peoOpa3oBaHUE, ypaBHEHUE, HEPABEHCTBO, CUCTEMAa YPAaBHEHUM
PaBHOCHIIBHOCTb  YPaBHEHUH,

11 HCPaBCHCTB, HCPAaBCHCTB U

CUCTCM, palMOHAJIbHBIC,

norapupmMHUEcKue,

HppalOHAJIbHBIC,
TPUTOHOMCETPUUCCKHC

MOKa3aTelbHbIE,
CTCIICHHBIE,
YPAaBHEHUsI, HEPABEHCTBA U CHUCTEMBI; YMETh peElllaTh YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOILNBIO PA3JIUYHBIX IIPUEMOB;
p€lIaTb YpaBHCHHA, HCPABCHCTBA H CHCTCMbI C IMAapaMCTpPOM;
IMPUMCHATL YPaBHCHUA, HCPABCHCTBA, X CUCTEMbI JAJId PCIICHUSA
MAaTCMAaTUYCCKHUX 3ala4 M 3a4a4 U3 pa3IndHbIX obacTei HaYKHU Y
[PE€ATTbHOM KU3HU;

yMeTb CBOOOJHO
MapajuieNIbHbIA  MIEPEHOC,
[POCTPAHCTBE, MOBOPOT, MPEOOpa3oBaHKE MOAO0OMS, MOJTOOHBIC
(Uryphl; YMETh pacrio3HaBaThb PaBHbIC W MOJ0OHBIC (DUTYpHI, B
pUpoze, YMETH|
reOMETPUYECKUE

OIICpHUPOBATH  IMOHATHAMMU:

CUMMCTPpUSA Ha TINIOCKOCTH W B

JIBIKEHHE,

TOM 4HCIE B HUCKYCCTBE, apXUTEKTYpE;
MICII0JIb30BATh
reoMeTpUUYECKre BEIUUUHBI (AJIMHA, Yo, IUIoNaab, 00BbEM) MpH

pEIIeHNHU 3a7ad U3 JIPYruX y4eOHBIX MPEIMETOB U U3 pealibHOI

OTHOLICHUA, HaxXOOUTh

PKU3HU
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MOpaIbHO-ITUYECKUM HOpMaM;
- HCIIOJIb30BaTh CpeACTBa HMH(MOPMAIIMOHHBIX H
KOMMYHHMKAIIMOHHBIX ~ TE€XHOJOTMH B  pEILICHUY
KOI'HUTHBHBIX, KOMMYHHKaTHBHBIX
OpraHU3alMOHHBIX  3aJay coOJII0ICHHEM
TpeOOBaHUN 3PrOHOMHUKHM, TEXHUKH O€30IacHOCTH,

pecypcocOepexeHusi, MPaBOBBIX

H
C
I'MT'MCHBI, 151

OPTHYECKUX  HOPM, HOPM  WH(OPMALHMOHHON

0e30IMacHOCTH;
- BJIAJICTb HABBIKAMH pPaCIIO3HABAHWA W 3allUThI
nH(pOpManny, 0e30macHOCTH

JIMYHOCTH

MH(POPMaIMOHHON

OK 03 IImanupoBatb
[peaTn30BbIBaTh  COOCTBEHHOE

u
pogecCuoHaAIbHOE u
PIMYHOCTHOC Pa3sBUTHC,

[IpePUHUMATEIbCKYIO

JICATCIIBHOCTD B|
podeccuoHaTbHON cepe,
MCIIOJIb30BATh  3HAHHUS  TI0|

(uHAHCOBOW T'pPaMOTHOCTH B
Pa3INYHbBIX KU3HEHHBIX

CUTyallHUIX

B obnacTtu 1yXx0oBHO-HPaBCTBEHHOT'O BOCITUTAHMUS:

-- c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
DTHYECKOTO IMOBEICHUS;

- CIIOCOOHOCTH OIIEHUBATh CUTYAIMI0 U TMPUHUMATh
OCO3HAHHBIEC PEIICHUS, OPUCHTUPYSICH HA MOPAJIbHOA
HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
YCTONYHMBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJIUTEISIM U
(WIM) APYrUM 4ji€HaM CEMbH, CO3/JaHHIO0 CEMbU HA
OCHOBE  OCO3HAaHHOTO  TPUHATHS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUHM C TPATULMSIMHU
HaponoB Poccuu;

OBnaziecHue  YHUBEPCAIBHBIMUA  PETYJISTHBHBIMH
MENCTBUSIMU:

a) CaMOOpTaHU3aLMs:

YMCTb OIICpHUPOBATH IOHATHUAMMU palluOHAJIBHBIC,

MPPalMOHAIILHBIC, IIOKa3aTCIbHEIC, CTCIICHHEIC,

lmorapu@muueckue,  TPUTOHOMETPUUYECKHE  ypaBHEHUA U

HEpaBEHCTBA, UX CUCTEMBI;

YMCTb OICpHUPOBATH TOHATUAMH: MHOI'OIPAaHHUK, CCUYCHHC

MHOTOTpaHHHUKa, KyO, Mapajiesienunes, MOpu3Ma, HpaMHUa,
(urypa u noBepxHOCTb BpallleHus, LIMINHAP, KOHYC, 1Iap, cdepa,
ceueHHs] (UTYpbl BpallleHHs, IUIOCKOCTh, Kacaromascs chepsl,
[MINHAPA, KOHYCA, IUIOMIAb MOBEPXHOCTH MUPAMHU/IbI, TIPU3MBI,
wiomanas  chepsl, ob6beM  KyOa,

nupaMubl,

KOHyca,  LMJIUHAPA,
MPSIMOYTOJIBHOTO  MapaJiiesienunenaa,
LMIMHIpa, KOHYCa, 11apa; YMEHUEe N300paxaTb MHOTOIPaHHUKH U
MMOBEPXHOCTH BpALIEHUS, UX CEYEHUS OT PYKH, C IOMOIIbIO)
YepTEKHBIX HMHCTPYMEHTOB U DIIEKTPOHHBIX CPEJICTB; YMETh

[pacrio3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMETh PAacliO3HABATh

MIPU3MBI,

IIPaBHUJILHBIC MHOTOTPAHHUKU;
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- CaMOCTOATCIIbHO OCYIICCTBJIATH IMO3HABATCIILHYIO-

NpoOJeMbl C Y4ETOM HMEIOIIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHIO U  IPOSIBICHUIO
[IMPOKON JPYIUIMH B Pa3HBIX OOJACTSIX 3HAHUM,
[IOCTOSIHHO IIOBBIIIATh CBOW 00pa3oBaTeNbHbIM U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MICTIOJIb30BaTh TMpHUEMbl peduieKCHd s OLEHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

- yMEThb OLEHUBaTh PHUCKU U CBOEBPEMEHHO
[IPUHUMATD PEIIECHUS 110 UX CHUKEHHUIO;

B) SMOLIMOHAJIbHBIM HHTEIJIEKT, MPEANoIararuuii
c(OPMHPOBAHHOCTH:!

BHYTPEHHEH MOTHBALIVH, BKIIOYAIOIIEH CTPEMIIEHUE
K JOCTHKEHMIO LEIM U YCHexXy, ONTHUMH3M,
MHULMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOIS W3
CBOMX BO3MO>KHOCTEH;

- SMIIaTUH, BKJIIOYAONIEH CIOCOOHOCTh MOHUMATH
AMOIIMOHAIBHOE COCTOSIHME JPYTUX, YUYUTHIBAThH €TI0
[IPU OCYIIECTBICHUN KOMMYHHUKAIUH, CIIOCOOHOCTH
K COUYBCTBUIO U CONIEPEKUBAHMIO;

O6paSOBaTCHBHOﬁ ACATCIIBHOCTH MW JKU3HCHHBIX|BEKTOPOB,

YMETb ONEpPUPOBATH TMOHATUSAMU: NPSIMOYTOJIbHAs CHCTEMA
NESTENbHOCTD, BBISABJIATH IPOOJIEMBbI, CTAaBUTh H[KOOPAMHAT, KOOPAMHATHl TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
(bopMyIHpOBaTH COOCTBEHHBIE 3a/1a4u B[CKAJIIDHOE TIPOM3BEICHHME, YIOJd MEXAY BEKTOpaMH, CyMMa|

IIPOU3BCACHUEC BCKTOpa HaA 4YHCIO, HAXOAUTh C

CUTYaIUsX; MOMOIIbI0 M3YYEHHBIX (HOPMYNI KOOPAMHATHI CEPEeIMHbI OTpe3Ka,
- CaMOCTOSITEIbHO COCTAaBJIATh IUIAH PEHICHUS|PACCTOSHUE MEKIY IBYMS TOUKAMU
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- COLIMaJIBHBIX HAaBBIKOB, BKJIIOYAaOIIUX]

CIIOCOOHOCTh BBICTpauBaTh OTHONICHUS C JIPYTHMH
ITFObMH,  3a00THThCH,

MPOABJIATE  HHTCPEC U

paspemiats KOHQIUKTHI

OK 04 DddexTuBHO
B3aMMOJICMICTBOBATH U
paboTaTh B KOJJIEKTHBE U
KOMaH]1e

FOTOBHOCTBH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4e€OHO-MCCIIeI0BATEIhCKOM,
[MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;
OBnazieHue yYHHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY
TEVICTBUSIMMU:

0) COBMECTHAsI IeATeIbHOCTD:

- TMOHMMAaThb M HCHOJIb30BaTh IPEUMYLIECTBA
KOMaHIHOW ¥ UHJIMBUyaIbHOU paboThI;

- MPUHUMATH II€JIM COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIMHUPOBATH JIEUCTBUS IO
e JOCTIKEHUIO: COCTaBJIATh TIJIaH JICHCTBUM,
[pacrpeesaTh PO C YYETOM MHEHHUM YYaCTHHUKOB
00CYXKIaTh pe3ylbTaThl COBMECTHOM paboThI;

- KOOPJAUHUPOBATH U BBITIONHATH PA0OTY B YCIOBUSX|

[peaTbHOro, BUPTYAJIbHOIO U KOMOWHUPOBAHHOTO

- YMETh OIIEpUPOBATh MOHATUAMMU: CIIy4alHBINM OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMETh BBIYMCIIATH
BEPOSTHOCTh C  HUCIOJB30BAaHUEM TIpapUUecKUX METOJOB;
MPUMEHITh (OPMYJBl CIOKEHHUS U YMHOMKEHHUS BEpOSITHOCTEH,
KOMOUHATOpHbIE (akThl U (OpMyJIBl HpPU pELICHWH 3a7]ay;
OLIEHUBATh BEPOSITHOCTU pPEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YallHBIMU  BE€IWYMHAMHU; YMEHUE MPUBOAUTL IIPUMEPHI
MpOSIBJICHUST 3aKOHAa OOJNBIIMX YWCEl B TNPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

- YMeTh CBOOOJHO ONEpUPOBATH MOHSATHSAMH: CTEMEHb C ILIEJBIM
[T0OKa3aTeleM, KOPEHb HATypaJbHOU

CTCIICHHU, CTCIICHb C

[PAlUOHAJIBHBIM  IMOKAa3aTCJIEM, CTCIICHbL C Hel\/’ICTBI/ITe.]'H)HBIM

(BCIJ_ICCTBCHHBIM) IIOKa3aTcCJieM, J'IOI‘apI/I(I)M qucia, CHUHYC,

KOCHHYC U TAHT'€HC IPOM3BOJILHOTO YHCIIA;
- yMeTb CBOOOJHO ONEpPHPOBATH MOHATHAMH: IpaduK (¢yHKIIHH,
oOpaTHast GyHKUUS, KOMIIO3UIMS (YHKIUH, THHEHHas (yHKIUS,
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B3aMOJCHCTBUS;

OCYIICCTBIISATh  TIO3UTHBHOE  CTPATETUYCCKOE
[MOBEJICHUE B PA3JIMYHBIX CHUTYaIUSAX, MPOSBISTH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.
OBjnazeHne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
MENCTBUSIMU:

) IpUHATHE Ce0sl U IPYTHX JIFOICH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JIOJCH
[P aHATN3E PE3yIbTaTOB JACITCILHOCTH;

- PU3HABATH CBOE MIPABO U MPABO JIPYTHX JIOJCH HA|
OIOKU;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C MO3UIUY]

IPYroro uenoBeKa

KBagpaTU4Has (QyHKUOUS, CTerneHHas (QYHKOUS C  LEeJIbIM
MokazaTejieM, TpPUTOHOMETpUYecKne  (QyHKUIUH, o0OpaTHBIE
TPUTOHOMETPHUYECKHUE ¢byHKIMY, nokaszaresbHas u

imorapudmudeckas GyHKIIUU; YMETh CTPOUTH TpaduKu (YHKIIHH,
BEITIOJTHSATH MPeoOpa3oBaHust rpauKoB HyHKIIHIA;

- yMeTh WHCHOJNb30BaTh Tpaduku QYHKIMA A7 HW3YYSHUS
MPOIIECCOB M 3aBUCUMOCTEH MPHU pELICHUH 3a7ad U3 JAPYrux
y4eOHBIX MpPEAMETOB U U3

peaNbHOM  KU3HH; BBIPAKATH

(hopMyJIaMH 3aBHCHMOCTH MEXKIy BEJTMINHAMU;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: YETHOCTh (DYHKIIHH,
byHKIUH, GbyHKIUY,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (YHKIWH, HauOoubliee u
yMETh

MEPUOANIHOCTD OIrpaHNM4YC€HHOCTD
HauMeEHbIllee 3HaueHUs (QYHKIUH HAa TMPOMEKYTKE,
MPOBOJAUTH UCCIEOBaHNE (DYHKIINU;

- yMeThb WCIIOJIb30BaTh CBOMCTBA W Tpaduku GyHKIUN i
[pEILICHUS] YpaBHEHWI, HEPABEHCTB M 3aJad C IapaMeTpaMH;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA peIIeHUM
YPAaBHEHUI, HEPABEHCTB M UX CHCTEM

OK 05 OcyiiecTBisiTh yCTHYIO
1 TUCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit ®exneparnuu ¢
lyueToM ocoOeHHOCTeN
COIMAIBHOTO U KYJbTYPHOTO
KOHTEKCTa

B 00macTu 5¢TETHYECKOr0 BOCITUTAHUS:

9CTCTUYCCKOC OTHOIICHHUEC K MHUPY, BKIHKOYaAd

PCTETUKY OBITa, HAYYHOTO U TEXHUYECKOTO
TBOpPUECTBA, CHOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIIOCOOHOCTH BOCHPHUHHUMATh pa3jIMYHbIE BHJb]
I/ICKyCCTBa, Tpa)II/IHI/II/I nu TBOp'-IeCTBO CBOCro u
IPYTUX  HApOJOB,  OIIYyIIATh
BO3CHCTBUE UCKYCCTBA;

OMOIIMOHAIEHOE

- YGG)KHGHHOCTB B 3HAYUMOCTHU JIA JIMYHOCTH H

- YMCTb OIICPUPOBATL MNOHATUAMH: CPCIAHCC apH(I)MeTqucxoe,
IMCIMaHa, HanOoJblllee W HaUMEHBIICES 3HA4YCHUAA,

CTaHAapTHOC

pa3max,
ucrnepcus, OTKJIOHEHHE

YMEHHE

YHCIOBOr0  Habopa;
uHpOpMaIIHIO,
Ha JuarpamMmax, TIpadukax,
OTPaXAIOIYI0 CBOMCTBA pEAIbHBIX MPOLECCOB U  SIBICHUN;
[peiCTaBIsATh MUH(OPMALMIO C TMOMOINBIO TAaOIUIl U AMATPAMM;
1iCClIeI0BaTh C

H3BJICKATBh, HUHTCPHIPCTUPOBATH

[IPEJCTABICHHYI0 B Ta0IMLaXx,

CTaTUCTHYCCKHUEC OaHHBbIC, B TOM YHCJIIC

pUMEHEHHEM I'paUUECKUX METOI0B U 3JIEKTPOHHBIX CPEJICTB;
- YMEThb OIEpUPOBATh MOHSATUSMU: TOYKA, MpsMas, IJIOCKOCTb,
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00IIecTBa OTEYECTBEHHOTO M MHUPOBOTO HMCKYCCTBA,
PTHUYECKUX KYJIbTYPHBIX TPATUIUNA M HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUAAX|
MCKYCCTBAa, CTPEMJICHHME TPOSIBIATh  KayeCTBa
TBOPUYECKOMN JTMYHOCTH;

OBnazieHue yHUBEPCATbHBIMU KOMMYHUKATHUBHBIMHY
e CTBUSIMU .

a) oOmeHue:

- OCYILECTBIIATh KOMMYHHUKAIIMd BO BcexX cdepax
PKH3HU;

- pacmo3HaBaTh HEBepOaIbHBIC CPEACTBA OOIICHUS,
3HAYCHHUEC COILIMAIbHBIX

IMPEATIOCBIIKH KOH(l)J'II/IKTHBIX

[IOHHMMAaThb
[paCIio3HaBaTb
CI/ITyaI_II/Iﬁ U CMAT4aThb KOH(l)J'II/IKTH;

3HAKOB,

- pa3BepHYTO W JIOTMYHO H3J1aratb CBOIO TOYKY
BPEHUSI C UCTIOIB30BAHUEM SI3LIKOBBIX CPEJICTB

[IPOCTPAHCTBO, IBYTPAHHBIA YIroJl, CKPELIMBAIOIIMECS IIPSIMBIE,
[1apaJuICIbHOCTh U IEPIECHAUKYISIPHOCTD IPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY NPSAMBIMH, YIOJI MEXKIY NPAMOU U INIOCKOCTBIO, YroOJl
MEXAY IUIOCKOCTAMM, PACCTOSHHE OT TOYKM JO IUIOCKOCTH,
[PACCTOSTHUE MEXAY IIPAMBIMU, PACCTOSHUE MEXKAY IIOCKOCTAMY;
- YMETb MCIOJb30BATh NPHU PEIICHUH 3a/1a4 U3y4YeHHbIe (aKThl U
TeopeMbl IUIAHUMETPHUH; YMEHUE OLEHHBATh pa3Mepbl 00BEKTOB
OKPY’KAIOIIEro MUpa

OK 06 ITposiBnsTh
pa)<1aHCKO-NATPUOTHIECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJACHHUE HA
OCHOBE TPaJUIIMOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTEH, B TOM YHCIIE C
YIeTOM rapMOHHU3AINN
MEKHAITHOHAIBHEIX U
MEXPEIIMTHO3HBIX OTHOIICHUH,
[IPUMEHSITh CTaHIAPTHI

OCO3HaHHE  OOy4alolIUMHUCS  POCCHMCKON
PaKIaHCKOW UJIEHTUYHOCTH;

LEJICHAIIPABIICHHOE  PAa3BUTHE  BHYTPECHHEH
[TO3ULIUU Ha  OCHOBE  JYXOBHO-

HPaBCTBEHHBIX IIEHHOCTEW HapoJoB Poccuiickon

JINYHOCTH

Denepanuu, u

KYIbTYPHBIX Tpaauiuii, (OpMHUpPOBaHHE CHUCTEMB]

HCTOPUUYCCKUX HaITMOHAJIbHO-

BHAYMMBIX  I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
QHTUKOPPYIIIHOHHOTO MHPOBO33PEHUS,
[MPaBOCO3HAHUSI, JKOJIOTUYECKOU KYJbTYpHI,

CIIOCOOHOCTH CTaBUTh LCJIn U CTPOUTH KU3HCHHBLIC

- YMETb OIIEPUPOBATH MOHATHIMU: IPSIMOYTOJIbHAsI CUCTEMA
KOOPIMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IPOU3BEACHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[MOMOIIIBIO N3YYEHHBIX (POPMYIT KOOPIUHATHI CEPEHHBI OTPEe3Ka,
[pPAcCTOSTHUE MEXAY ABYMS TOUKaMU;

-yMeTh BbIOMpaTh MOAXOAAIIUN U3y4YEeHHBIH METO/I JUIs PelleHus
3a/ia4yM, paclo3HaBaTh MaTeMaTHuecKue (hakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHE IPUBOJUTH IIPUMEPBI
MaTEMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
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AHTUKOPPYILIHOHHOTO
[TOBECHUS

[LIaHEBL,

B yacTu rpak1aHCKOro BOCIIUTAHUS:

- OCO3HAHME CBOHUX KOHCTUTYLMOHHBIX IIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U ITPABOTIOPSIKA;

-  [OPUHIATHE  TPAIUALMOHHBIX
00I1IeUeIOBEUEeCKUX T'YMaHUCTUYECKUX 5
IEMOKPATHYECKUX 1IEHHOCTEH;

HanlMOHAJIbHBIX,

- T'OTOBHOCTBb IMPOTHUBOCTOATH naCO0JIOrnnu

DKCTpEMHU3Ma, HallMOHAJIN3Ma, kceHo(obuw,
MUCKPUMHMHALMKM 110 COLUAJIBHBIM, PEIUTHO3HBIM,
[PaCOBBIM, HALIMOHAJILHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO AESATENbHOCTH B
MHTepecax IpakJJaHCKOro OOIIecTBa, y4acTBOBATh B
CaMOYIIpaBIICHUU B o01eo0pa3oBaTeIbHOM
OpraHU3alyM U JEeTCKO-IOHOLIECKUX OpraHu3alusx;
- YMEHHE B3aUMOJEWCTBOBaTh C COLMAJIbHBIMHY
MHCTUTYTaMU B COOTBETCTBHHM C WX (YHKIHMSIMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K T'YMAHHUTapHOM M BOJIOHTEPCKOMH
NEATEIbHOCTH;

[MaTPUOTUYECKOT0 BOCIIUTAHUS:

- chopMHpPOBAHHOCTH POCCHUHCKON TpaskIaHCKOM
MJICHTUYHOCTH, NMAaTPUOTU3MA, YBAKEHUS K CBOEMY)
HapoJy, 4yBCTBAa OTBETCTBEHHOCTHU Iiepen PoauHoi,
FOpJIOCTH 33 CBOM Kpai, cBOIO PoauHy, CBOM SA3BIK U
KYJIBTYDPY,
MHOTI'OHAIIMOHAJIBHOTO Hapoja Poccuu;

mponIoe n HaCTOsAIICE

- LHCHHOCTHOC OTHOHMICHUEC K TOCYJapCTBCHHBIM

MATEMATUYECKON HAYKH.

- YMETb OIIEpUPOBATh MOHATUAMM: CIIy4alHBIN ONBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTD CIy4ailHOrO COOBITHS; YMETh BBIUYUCIATH
BEPOSATHOCTb € rpaduuecKux  METO/IO0B;
PUMEHATh (POPMYJIBI CIOXKEHHS U YMHOXKEHHUS BEPOSITHOCTEH,
KOMOUHATOpHbIe (akThl W (OpMyJIbl IPU PELICHUH 337ad;
OLIEHUBATh BEPOSITHOCTH pEabHBIX COOBITHI; 3HAKOMCTBO CO

HCITI0JIB30BaHHUEM

CJIy‘Iaf/iHI)IMI/I BCIIMYHMHaAMMU, YMCHHUEC HOPUBOAUTL IMPUMCPLL

[MPOABJICHUA  3aKOHaA OONBIINX 4YHCEI B IpUPOAHBIX U

OOIIIECTBEHHBIX SBJICHUIX
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CUMBOJIAM,  HUCTOPUYECKOMY U  IPUPOJHOMY)
HacjIeAul0, MaMATHHUKAM, TpagulUsM HapoJOB
Poccun, noctrkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYIE;

- ujeliHas yOexXJIeHHOCTb, TOTOBHOCTb K CIIY’KEHUIO
u 3ammre OtedecTBa, OTBETCTBEHHOCTH 3a €TI0
Ccyas0y;

OCBOEHHBIE  OOyYalOLIMMHUCA  MEXKIIPEAMETHBIE
MOHATUST W YHUBEPCAIbHBIE Y4eOHbBIE JEHCTBUS

(perysisiTUBHBIE, ITI03HABATEIIbHBIE,
KOMMYHHKATUBHBIE);
- CHOCOOHOCTh ux HCIIO/Ib30BaHUs B

[M0O3HABATEJIbBHOW M COLMAIBHOW  NPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U
OCYILIECTBIECHUIO yueOHOH JIESTENLHOCTH,
OpraHu3aliy  y4eOHOr0  COTPYAHHYECTBA  C
MearorndYeCKUMH pabOTHUKAMHU U CBEPCTHUKAMHU, K
Y4aCTHIO B MMOCTPOEHUH WHUBUTyTbHOU
00pa3zoBaTeNbHON TPACKTOPHUH;

- OBJIaJICHHE HaBBIKaMH y4eOHO-

M CCIIEI0BATENBCKOW, IPOEKTHOM U COLMAIIBHOU

eI TeIbHOCTH

OK 07 CogelicTBoBaTh
COXPAHEHUIO OKPYKAOIIEH
CpeIbl, pecypcocOepexeHuio,
[IPUMEHSTH 3HAaHUSI 00
M3MECHEHHH KJIMMarTa,
[IPUHITUIIBI OEPEHKIINBOTO

- HC HpI/IHI/IMaTI) HCﬁCTBHﬂ, anHocsmme Bpell
OKpY>Karollen cpere;

- yMeThb MPOTHO3UPOBATH  HEOJATONPHUATHHIC
DKOJIOTUYCCKHUE TIOCIICACTBUS HpG}IHpI/IHI/IMaeMI)IX
NEeWCTBUM, MPEIOTBPAIATh HX;

- paCH_II/IpI/ITI: OIIBIT HOCATCIIBHOCTHU BKOHOFHHCCKOfI

- yMEThb OINEepUpOBaThb NOHATUSIMU: (YHKIMS, HENpepbIBHAS

(GyHKIUS, [POU3BOJHAs,  IEpBOOOpa3Has,  ONpeAeNeHHBIN
MHTErpai; yMeTb HaXOJUTh IPOU3BOJHBIE AJIEMEHTApPHBIX

(yHKIUH, MCHOJb3Ysl CIpPaBOYHBIE MaTepUalbl; HCCIEN0BaTh B

MpOCTEHIINX CiIy4asX (YHKIMM Ha MOHOTOHHOCTH, HAXOIHTh

HanOoJIbIIMe ¥ HAWUMEHBUIME 3HAuYeHUs (QyHKIHIA;

CTPOUTH
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[IPOU3BO/ICTBA, 3P (HEKTUBHO
NIEHCTBOBATh B UPE3BbIYaHBIX
CUTYyaLUsAX

HAIIPaBJIEHHOCTH;
- paspabaThiBaTh IUIaH pEIICHUS MPOOJIEMBI ¢
YU4ETOM aHaju3a HUMEIOLUMXCSd MaTepUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

OCYILIECTBIISATh  LI€JICHAIIPaBICHHBIN
[epeHoca CpeacTB u JIEHCTBUS

podeccuoHanbHyIO Cpeny;

ITOMCK|
crmoco0oB B
- YMETh MEPCHOCUTHh 3HAHUS B IO3HABATEIHHYIO H
[IPAKTUIECKYIO 00JIaCTH KU3HECATCIIEHOCTH,

- TpelIaraTh HOBBIC NPOEKTHI, OIICHUBATH HJICU C
[MO3UIIUU HOBU3HBI, OPUTHHAILHOCTH, TTPAKTHYCCKOH
3HAYMMOCTH,

- JaBaTh OLIEHKY HOBBIM CHTYallUsiM, BHOCHTH
KOPPEKTHUBBI OIIEHUBATh

COOTBCTCTBHUC PE3YJIbTATOB LCIISIM

B ACATCIIbHOCTD,

rpadUKd  MHOTOWIEHOB  C  HCIIOJIb30BaHHEM

MaTCMAaTHUYCCKOIO aHalik3a,

arnrmnapara
IIPUMEHATh  IIPOU3BOJHYIO

pemiatb

py

[pelleHny  3aJad  Ha  JBUIKCHME; IPAKTHKO-
OPUEHTUPOBAHHbIC 337ayll HAa HaWOOJIbIIME M HAUMEHbIINE
3HA4YEeHUs, HA HAXO0XKJCHUE IIyTH, CKOPOCTU M YCKOPEHMUS;

- YyMEThb ONEpUPOBaTh MOHATUSMHU: JIBHKEHUE B IPOCTPAHCTBE,
oJ00HBIE (PUTYphl B IIPOCTPAHCTBE; HUCIOJIb30BATh OTHOIIECHUE
[UIOIAACH TOBEPXHOCTeH M 00BEMOB MOAOOHBIX (uryp mnpu
[pEIIeHNH 3a]1a4;

- YMCTb BBIYUCIIATH I'COMETPUUCCKHUEC BCIMYMUHBI (IIJII/IHa, yrouJ,
[10111a/1b, 00BEM, IIOIIAAb [TOBEPXHOCTH ), UCIIOJIb3Ys U3yUEHHBIE

(hOpMYIIbI U METO/IbI

[IK. 1.1. IpoBomutre cOop w
aHaIIN3 uHQOpMaIUH 0
MOTPEOHOCTSIX CyOBEKTOB PBHIHKA]
Ha TOBapbI U YCIIyTH, B TOM YUCIIE
C WCHOJb30BaHMEM IHM(POBBIX U
MHPOPMALIMOHHBIX TEXHOJIOTHH.

[1K. 1.3. Ocym1ecTBIsTH
MOJroTOBKY,  OQOpMIIeHHE W
[POBEPKY 3aKyTOYHOMH

IIOKyMEHTAIlUM, B TOM YHCIE C
MCTIONB30BaHUEM  BIIEKTPOHHOTO
TOKyMEHTO000pOTa M CKBO3HBIX
U(PPOBBIX TEXHOIOTHH.

[K. 1.6. OpraHu3oBbIBaThH
BBITIOJTHCHHE TOPrOBO-

TEXHOJIOTMYCCKUX IIPOIECCOB, B
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TOM 4YHclIe C [pUMEHEHHEM
UPPOBBIX TEXHOIOTHH.

[IK 2.3. IlpoBoauth cOop,
MOHUTOPHHI M CHCTEMAaTH3aLHIO
[ICHOBBIX IOKa3aTesell TOBapOB, B
TOM 4YHCJIE€ C MCIIOIb30BaHUEM
H(DOPMaITHOHHBIX
WHTEJUIEKTYAIbHBIX TEXHOJIOTHH.
[1K 2.6. PaccuutsiBaTh
[MoKazaTenu 3¢ PeKTUBHOCTH]
[IpepUHUMATENBCKON
esITENIbHOCTH, B TOM YHCIE C
[IPYMEHEHUEM POrPaMMHBIX
[IPOAYKTOB.
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2. CTpyKTypa M coaepxanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bua yueOHoi padoThI Oovem ¢
yacax*

O0beM 00pa3oBaTe/IbHON MPOrPaMMBbI AUCHUIIJIMHBI 340

B T.4.

OcHOBHOe coepxkanmne 2178

BT. 4..

TEOPETHUECKOE 00yUeHUE 220

MPAKTUYECKHUE 3aHATHUS 58

IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COAEPKAHME (comepkanue 56

NMPUKJIAJTHOT0 MOYJIAA)

BT. 4..

TEOPETHYECKOE 00yUeHUe 4

MPAKTUYECKUE 3aHATUSA 52

NuauBuayajibHbIi NPOEKT (Oa/nem) HeT

IIpome:kyTouHasi aTTecTanus (3K3aMeH) 6
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2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TUCIIUTIIMHBI

HanmeHnoBaHue pa3jiejioB u

Conep:xanue yue0HOro MaTepuaja (0CHOBHOE U
npogeccuoHaIbHO-0PUEHTHPOBAHHOE), JIAa00paTOpPHbIE U

O0BeM yacoB

®opMupyemMble KOMIETEHIMH

rem NpaKTHYeCKUE 3aHATHUS, IPUKJIAIHON MOAYJIb (IPU HAJIMYUH)
1 2 3 4
OcHOBHOe cofiep:kaHue
Pazgex 1. [loBTopenue 20
Kypca MaTeMaTHKH
OCHOBHOH IIKOJIBI
Tema 1.1 ConeprxaHne yaeOHOTo MaTepraa
Lens 1 3a1aun MaTeMaTHKA BbazoBble 3HaHNS 1 yMEHHS 10 MaTEMaTHKE B ITPO(ECCHOHAIBHON
IIPH OCBOCHUH B TIOBCEJHEBHOM JESITEIIHOCTH.
CHCHHUATIBHOCTH KomO6uHanpoBanHoe 3aHsITHE 2
Tema 1.2 ConeprxaHne yaeOHOTo MaTepHaa
Uwcra ¥ BEIYHCIICHUS. JlelicTBHs Ha NOJOXKUTEIBHBIMHU U OTPHLIATEIBHBIMH YHCIIAMH,
Bripaxenus u OOBIKHOBEHHBIMHY U JECATUYHBIMHU APOOSIMU. - - _ _ -
npeoOpa3oBaHusL JelicTBus co creneHsMu, (GopMyIibl I():OKpameHHoro YMHOXKEHHUSI. 2 OI-01, 0K (())212_%1; (())312_(())5 04, OK-05,
KomOuHmpoBaHHOE 3aHITHE ’
Tema 1.3. IIpodeccuoHa/IbLHO-OPHEHTHPOBAHHOE COJEPKAHME
I'eomeTpust Ha IIIOCKOCTH (comepskaHue MPUKJIAJHOTO0 MOAYJIsI)
Buzpl rutockux GUryp u ux riomaib.
IIpakTHKO-OpHEHTUPOBAHHBIE 33/1a4H B Kypce FeOMETPHH Ha 2
TUIOCKOCTH
[TpakTHueckoe 3aHsTHE
Tema 1.4 CoJiepkaHue yueOHOro Marepuaa
[IpoueHTHBIC BEIYUCICHUS [IpocTele MPOLEHTHI, pa3HbIe CIIOCOOBI UX BEIYHUCIEHHS. CIIOKHbIE
TPOIEHTHI 4
[IpakTudeckoe 3aHATHE NIK 1.1, IIK 3.1
Tema 1.5 CoJiepkaHne yueOHOro Marepuaia
YpaBHEHUs U HEPaBEHCTBA Jluneiinble, KBagpaTHbIe, APOOHO-TMHEHHBIC YPaBHEHUS U
HEpaBEHCTBA 2
IIpakTHdeckoe 3aHATHE
Tema 1.6 ConepkaHue yueOHOro Marepuaia
CucteMsl ypaBHEHUH U Crnoco0bI peneHus CUCTEM JIMHEHHBIX ypaBHEeHHH. MeTon
HEpaBEHCTB MOACTaHOBKH. MeToa croxenust (Berantanus). Cucremsl 6

HEJIMHEHHBIX ypaBHeHUH. CUCTEMbI HEPaBEHCTB
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KombuHupOBaHHOE 3aHATHE

Tema 1.7 Coneprxanne yaeOHOTo MaTepHaa
BxozaHolt KoHTpOJIb Brrunciienus u npeoOpa3oBaHust. Y paBHEHHUS U HEPABEHCTBA.
I'eomeTpust Ha TWIOCKOCTH 2
KonTtponsHas pabora
Pa3zaen 2. OcHoBBI
TPUTOHOMETPHH. 40
TpuroHomerpuyeckue
GyHkuun
Tema 2.1 Copepxanue yaeOHOro Marepuaia
Tpuronomerpuueckue Panuannas mepa yria. IIoBopoT Touku BOKPYT Hadajaa KOOpIUHAT.
(yHKIMH TIPOU3BOJIBHOTO OmnpezeneHue cCUHyca, KOCUHYCa, TAHT'€HCAa U KOTaHT'eHca. 3HaKU 4
yrna, yucna. Paguansas u CHHYyCa, KOCUHYyCa, TAHT'€HCAa U KOTaHT'€HCa 110 YETBEPTSIM.
rpajsycHasl Mepa yria. 3aBUCHUMOCTh MEXY CHHYCOM, KOCHHYCOM, TAHI€HCOM U
KOTAHT'€HCOM OJIHOTO M TOTO XK€ yIJa.
KomOuHnpoBaHHOE 3aHSITHE.
Tema 2.2 CopepxaHue yaeOHOTO MaTepuaa. 2
OcHoBHBIE TpuUroHOMeTpHUYECKHE TOXIECTBA.
TPUTOHOMETPUIECKHE KoMOuHIpOBaHHOE 3aHSTHE.
TOXJIECTBA.
Tema 2.3. Cunyc, KOCUHYC, Coneprxanne yueOHOTO MaTepHana.
TaHI'€HC CyMMBI U Pa3HOCTH CuHyc, KOCUHYC, TAHT€HC 1 KOTaHT€HC YIJIOB 0 U - o.. DopMyisI OK-01, OK-02, OK-03, OK-04, OK-05,
JIBYX yriaoB. @opmyiisl npuseaeHus. Cymma 1 pa3HocTb cuHycoB. CymMMa M pa3HOCTb OK-06, OK-07
[IPUBEICHUSI. KocuHycoB. CHHYC U KOCHHYC ABOHHOTO yriia. @OpMyIsl IIK 1.1, IIK 2.3
CuHyC ¥ KOCHHYC JIBOMHOTO nojoBUHHOTO yria. [Ipeobpa3oBanus cymMmsl 10
yria. DopmMyist TPUTOHOMETPHUIECKHUX (PYHKITUH B IPOU3BEACHNE U IPOU3BEACHUS
MOJIOBUHHOTO yTJIa B CyMMYy. BrIpaskeHHe TpPUTOHOMETPHIECKHUX (PYHKIHI depe3
TaHTeHC ITOJIOBUHHOTO aprymenTa. [Ipeobpa3zoBanus mpocTeHImmx
TPUTOHOMETPHUYECKHUX BBIPAKCHUH.
KombuHupoBaHHOE 3aHATHE.
Tema 2.4 CopepxaHue yaeOHOTO MaTepuaa.
DyHKINH, UX CBOKUCTBA. OO6utacTh onpeeneHus] © MHOYKECTBO 3HAUCHHUH (HYHKITHH. 2

Cnoco0bl 3a1anust QyHKIUHA

YérHOCTh, HEUYETHOCTD, IEPHOTUYHOCTD (GYHKIHMHA. Cr1ocoObI
3agaHus QyHKIMH

KOM6I/IHI/IpOBaHHOC 3aHATHC.

Tema 2.5
TpuroHomeTpuveckue

Cozepxkanue yueOHOTo MaTepuaa.

O6acTh ONPEACICHUA U MHOXKCCTBO 3HAYCHMI
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(hyHKIMH, UX CBOICTBA U TpUrOHOMeTpHUIecKuX QyHKIHH. YETHOCTD, HEYETHOCTB, 2
rpaduKu MePUOIUIHOCTS TPUTOHOMETPHUECKUX (yHKIni. CBOHCTBA 1
rpaduku QYHKIUH y = cos X, Y =sin X, y =tg X, y = ctg X.
KombOuHupOBaHHOE 3aHATHE.
Tema 2.6 Coneprxanne yueOHOTO MaTepHaa.
[IpeobpazoBanne rpadukoB Cxatre u pacTshKeHHe rpaduKoB TPUTOHOMETPHYECKUX (PYHKINH.
TPUTOHOMETPUUECKHUX [IpeoOpazoBanue rpa)MKOB TPUTOHOMETPHIECKUX (PYHKIMH 2
QyHkuuii [IpakTHyeckoe 3aHATHE.
Tema 2.7 [IpodeccronanbHO-OpHEHTHPOBAHHOE COJIEP)KAaHHE (COAEepIKaHNe
Onucanue MIPUKIIATHOTO MOYJIS)
[IPOU3BOJCTBEHHBIX 4
MIPOLIECCOB C MIOMOUIBIO Hcnonb3oBaHHE CBOMCTB TPUTOHOMETPUYECKUX (PyHKIMIT B
rpagukoB QyHKUIMIHA npodeccHoHABHBIX 3a/1a4aX.
IIpakTuueckoe 3aHsATHE.
Tema 2.8 CosepkaHue yueOHOro MaTepuaa 2
Ob6patHsble OOparHbie TpuronoMmerpudeckue Gpynkuuu. Mx cBoiicTBa u
TPUTOHOMETPUYECKHE rpaduKH.
¢hyHKIMK KoMOMHHPOBAHHOE 3aHATHE.
Tema 2.9 CopepxaHue yaeOHOTO MaTepuaa.
Tpuronomerpuueckue YpaBHeHHe cos X = a. YpaBHEeHHe sin X = a. YpaBHEHHE tg X = a,
ypaBHEHHS U HEPABEHCTBA ctg x = a. PerieHne TpUrOHOMETPUYIECKUX YPABHEHUI OCHOBHBIX 8
THIIOB: NIPOCTEHIIINE TPUTOHOMETPUIECKUE YPaBHEHHS,
CBOJISIITMECS K KBaAPAaTHBIM, PEIIaeMble Pa3IoKeHHEM Ha
MHOXXHTENH, OTHOPOIHBIE.
[Ipocreiimme TpUroHOMETpUYECKHE HEPABEHCTBA
KomOnHnpoBanHoe 3aHsTHE.
Tema 2.10 ConepkaHue yueOHOro Marepuarna. 2
CucteMsl CucTteMbl IPOCTEUNINX TPUTOHOMETPUUYECKUX YPABHEHUI
TPUTOHOMETPUYECKHUX KomOuHnpoBanHoe 3aHsTHE.
YpaBHEHUN
Tema 2.11 CopepxaHue yaeOHOro Marepuaa
Pewenue 3anau. 0CHOBBI IIpeobpa3oBaHne TPUTOHOMETPUIECKHUX BBIpAXKEHUH. Perenne
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB B TOM UYHUCJIE C 2
Tpuronomerpuieckue WCTIOJIb30BaHNUEM CBOMCTB (DYHKIIUH.
GhyHKIHN Kontponsnas pabora.
Paznen 3 Ilpsimble u 20

IUVIOCKOCTH B MIPOCTPAHCTBE

OK-01, OK-03, OK-04, OK-07
IIK 1.1, IIK 2.6 IIK 3.1
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Tema 3.1.

OCHOBHBIE ITOHATHS
CTEpEOMETPHH.
Pacnonoxenue npsiMbIx 1
IUIOCKOCTEH

Coneprxanne yaeOHOTo MaTepHaa

[penmer crepeomerpun. OCHOBHBIE HOHATHS (TOYKA, IPSIMAsi,
TUIOCKOCTB, MTPOCTPaHCTBO). OCHOBHBIE aKCHOMEI CTEPEOMETPHH.
[Nepecekaromuecs, mapajulelIbHbIe H CKPEIINBAIOIINECS MIPSMBIE.
[pu3Hak ¥ CBOWCTBO CKPELIMBAOIINXCS NPSAMBIX. OCHOBHBIC
MPOCTPAaHCTBEHHBIE (PUTYPBI.

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 3.2.
ITapannenbHOCTb MPSMBIX,
MpsAMOM U TJIOCKOCTH,
IUIOCKOCTEM

Cojepxanne yueGHOTO MaTepUaa

ITapannensHble npsAMas U wockocTs. Onpenenenue. [IpusHak.
CaoiicTBa (c mokazarenbcTBoM). [lapanienbHble TIOCKOCTH.
Onpenenenue. [Ipusnak. CBoHCTBa (¢ J0Ka3aTENLCTBOM). TeTpasap
u ero anemMeHThl. [lapannenenunesn u ero sineMeHTsl. CBocTBa
MIPOTUBOIOIOKHBIX IPaHell U AUaroHajiel napasuiesenumnesa.
Iloctpoenue ceuenuid. Pemenue 3anad.

KoMOuHnpoBaHHOe 3aHATHE

Tema 3.3.
[epneHAUKYIAPHOCTD
OPSAMBIX, IPSIMOU U
IJIOCKOCTH, INIOCKOCTEH

Cojepxanne yueGHOTO MaTeprana

IepniennukynsapHsle npsamMele. [lapannensHbie MpsMbIe,
HNEpHIEHIUKYIISPHBIE K IUIOCKOCTH. [Tpru3Hak nepneHuKyIspHOCTH
OpsAMO M MmIocKocTH. JlokasarenscTBo. [lepnenaukysip u
HakJIoHHas. [lepneHaukynaspHble IOocKOCTH. [Tpu3Hak
HNEPHEHIUKYIISIPHOCTH INIOCKOCTEN. JloKa3aTenbCTBO.

PaccTosiHust B mpocTpaHcTBE

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 3.4. Coneprxanre yaeOHOT0 MaTepHaa

Teopema o Tpex

TIepIeH IUKYISAPax Teopema o Tpex mepneHIUKyIsApax. Jloka3aTenbCTBO. YTOI MEXKITY
HOPSAMOM U IIIOCKOCTBIO. YTOJ MEXKAY IIOCKOCTIMU
KomOuHMpOBaHHOE 3aHATHE

Tema 3.5. IIpodeccnoHaIbHO-0PHMEHTHUPOBAHHOE CO/IEPKAHME

[TapannensHsle, (comepikaHue NPUKJIAJHOTO MOIYJIsI)

HNEepHIEHIUKYIISPHEIE, AxkcuoMmsl crepeomerpun. [lepneHauKyasIpHOCT IPSMON U

CKpCUIUBAIOIIUECH NPAMBIC

IIOCKOCTH, NapaUICJIbHOCTD ABYX IPSAMBIX, NEPIICHANKYIAPHBIX
IJIOCKOCTH, NECPIICHANUKYJIAPHOCTD IJIOCKOCTEH

HpaKTI/I‘ICCKOC 3aHATHC

Tema 3.6.
Pemenue 3anau. Ipsimele u
IUIOCKOCTH B IIPOCTPAHCTBE

ConepkaHne yueOHOro Marepuaa

Pacnonoxenne MpsAMBIX U IUIOCKOCTEH B IMpOCTPaHCTBE.
HepHCHHI/IKyHSIpHOCTL 1 NapaJiieJIbHOCTb NPAMBIX U IUIOCKOCTEH.
CerHII/IBaIOHII/IeCﬂ IpAMbIC

Konrposbnas pabora
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Paznen 4. [IponsBoagnasn
(yHkumMu, ee npuMeHeHue.

40

Tema 4.1
ITonsiTue NpoU3BOAHOM.
DopMyJIbl U IIpaBUIIA

Coneprxanne yueOHOTO MaTepHaa.

OmnpezneneHre YUCIOBON TTOCIE0BATEIFHOCTH U CIIOCOOHI ee
3amanns. CBOMCTBA YHCIIOBBIX ITOCIIEN0BATEILHOCTEIA.

muddepeHInpoBaHUSL Omnpenenenne npeaena Nocae10BaTeIbHOCTH. Berancnenne
npezenoB nocneposarensHocTel. [penen pyHkumum Ha 4
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamienue
aprymenTa. [Ipupamenue ¢pyHkiuu. 3agauu, NpUBOASIIINE K
MOHATHIO MPON3BOAHON. Onpenenenue Npou3BOAHON. AITOPUTM
OTBICKAHUs IPOU3BOJHOMU.
KomOuHnpoBaHHOE 3aHATHE.
Tema 4.2 ConepxkaHue yueOHOro MaTepuara.
IIpon3BoHBIE CYMMBI, Dopmyinsl qudpepenunposanust. [lpasuna auddpepeHuupoBaHus
Pa3sHOCTH IPOU3BEACHUS, KoMOuHIpOBaHHOE 3aHSATHE. 4
JaCTHOTO
Tema 4.3 ConeprkaHre yueOHOTO MaTepHaa.
IIpousBonHbie Onpenenernne cnoxxHOH QyHKIuHU. [TponusBomHas
TPUTOHOMETPHUUECKHUX TpuroHoMmerpuueckux GpyHkuuii. [IponsBoaHas cioxHOW QyHKIMU
Gynxuuii. [Tpoussoanas KoMOUHHPOBaHHOE 3aHSTHE. 6
CJIOKHOW (D)YHKIIMU
Tema 4.4 CopepxaHue yaeOHOTO MaTepuaa.
ITonsiTHE O HENPEPBIBHOCTH [MonsTue HenpepbiBHOI (yHKIMKH. CBOHCTBA HENPEPBIBHON
¢ynkuyu. Meton uHTEpBaNoB | GyHKIMH. CBSI3b MEKIY HEMPEPHIBHOCTHIO
TuddepeHIUPYEeMOCThI0 QYHKIIUHN B TOUKE. AJITOPUTM PELICHUS 2
HEpaBEHCTB METOZOM MHTEPBAJIOB
KombOuHupoBaHHOE 3aHATHE.
Tema 4.5 Copepxanue yaeOHOTo MaTepuaa.
T'eomerpuueckuit u T'eoMeTpuuecknii CMBICT POU3BOIHON QYHKIIMH — YTIIOBOM
(u3nIecKuii CMBICI Ko umeHT KacaTeabHOH K rpaduky QYHKIH B TOUKE. 4
MPOU3BOIHON YpaBHeHHUE KacaTeIbHOH K rpaduky QyHKIHUH. AITOpUTM
COCTaBJICHUsI YpaBHEHHs KacaTelbHOH K rpaduky ¢pyHkimn y=f(x)
KomOnHnpoBaHnHoe 3aHsTHE.
Tema 4.6 ConiepkaHue yueOHOro Marepuaa.
OU3HUECKUI CMBICT Ouznueckuit (MexaHHMUYECKUIT) CMBICI IPOU3BOIHON — MTHOBEHHAs
MPOU3BOJHOU B CKOPOCTh B MOMEHT BpeMeHH t: v = S' (1) 2

npoQeCCUOHANBHBIX 3a1a4ax

HpaKTqucxoe 3aHATUC.

OK-01, OK-02, OK-03, OK-04, OK-05,
OK-06, OK-07
1K 1.1, ITK 2.6, ITK 3.1
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Tema 4.7
MOHOTOHHOCTH (HYHKITHH.
Touku 3KcTpEMyMa

Coneprxanne yueOHOTO MaTepHaa.

BospacTanue n yosiBaHHe (pyHKINH, COOTBETCTBHIE BO3PACTaHUS U
yObIBaHMS (GYHKINHU 3HAKY pom3BogHON. [ToHATHE TPpON3BOIHOIM
BBICILIETO MOPSJKA, COOTBETCTBUE 3HAKA BTOPOU MIPOU3BOJHOM

BBIITYKJIOCTH (BOTHYTOCTH) (YHKIIMH HA OTpe3Ke. 3a1adu Ha 4
MaKCHUMYM U MUHUMYM. [IOHATHE aCHMITOTHI, CIIOCOOBI X
orpezielIeHust. AIITOPUTM HCCIIEIOBaHUS (DYHKIUH U TOCTPOCHHS
ee rpaduka ¢ MOMOIIBI0 IPOU3BOIHOU. [IpoOHO-THHEHHAS
(dhyHKIHS.
KomOuHNpoBaHHOE 3aHSITHE.
Tema 4.8 ConepxkaHue yueOHOro MaTepuara.
Hccnenosanue GpyHkuuii n HccnenoBanue QyHKINY Ha MOHOTOHHOCTD U ITOCTPOCHHE
[IOCTPOEHHE TPAPHUKOB . rpaduKoB. 4
KomOuHIpoBaHHOE 3aHSITHE.
Tema 4.9 Haubomnsiee u ConepxkaHue yueOHOro MaTepuara.
HaVMEHbIIIEE 3HAYECHUS Haxoxnenne HauOoNbIIero 1 HAMMEHBIIET0 3HaUeHUH QYHKIINH,
($yHKIHH. MOCTpOeHHE rPpah)iKOB MHOTOYJICHOB C MCIIOJIb30BAHHUEM arapara 2
MaTeMaTHYECKOTO aHAJIN3a.
KomOnHnpoBanHoe 3aHsTHE.
Tema 4.10 IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/IEP:KAHME
HaxoxxneHue onTUManbHOro | (comep:kaHue MPHKJIATHOTO MOTYJIsI)
pe3yJsbTara ¢ IOMOIIBI0
MPOU3BOJIHOI B Haunmenpiree u HanOoubIee 3HaUCHHE PYHKINT 6
NPaKTHYECKNX 3a/1a4ax. [IpakTryeckoe 3aHsATHE.
Tema 4.11 Cozeprxanne yueOHOTO MaTepHaa.
Pemenne 3agau. ®opmyiel 1 ipaBuia guddepenupoanus. Vicenenoanne
[IpousBoaHast pyHKIUH, €€ (yHKIMIA ¢ TOMOIIBI0 IPON3BOIHON. Hanbonbiiee n HauMeHbIIee 2
NpUMEHeHne 3HauCHMS PYHKIHH.
KonrposnsHas pabora.
Pazgen S Koopaunarsl n 16
BEKTOPbI
Tema 5.1 CozepxaHue yaeOHOTro MaTepuaa _ OK-02, OK-03, OK-04, OK-07
JeKapTOBbI KOOP/IMHATHI B JlexapToBbI KOOPAMHATEI B IpocTpaHcTBe. [Ipocreiimue 3ana4un B IIK 1.1, ITK 2.3, ITK 2.6,ITK 3.1
npocrpancTse. Paccrosane KoopauHaTax. PaccTosiHre MexXly AByMsI TOUKaAMH, KOOPUHATHI 4

MEKTY IBYMSI TOYKAMHU.
KoopauHaTh! cepenHbl
OTpe3Ka

CepelIMHbI OTpe3Ka

KomMOunMpoBaHHOE 3aHATHE
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Tema 5.2

Bexkropsl B npocTpaHCTBE.
Yroa Mexay BEKTOpamH.
CkansipHOE TIPOHM3BEICHUE
BEKTOPOB

Copneprxanne yqeOHOTO MaTepHaa

Bexkrops! B ipocTpancTBe. ClI0’KEHUE U BBIYUTAHHE BEKTOPOB.
YMHOXeHnE BekTopa Ha unciio. Kommnanapasie BekTopbl. CKamsipHOe
MIPOU3BEACHIE BEKTOPOB. Pa3iioxkeHne BEKTOpa 110 TpeM
HEKOMIIJIAaHAPHBIM BeKTOpaM. KoopaIuHaThI BEKTOPA, CKATAPHOE
IIPOMU3BEACHIE BEKTOPOB B KOOPAWHATAX, YTOJI MEXKIY BEKTOPAaMH, YTOJI
MEXAY MPSIMOU U INIOCKOCTBIO, YTOJI MKy TUIOCKOCTSAMH. Y paBHEHHE
IUIOCKOCTH.

KomOuHHpOBaHHOE 3aHATHE

Tema 5.3
IIpakTHKO-OpUEHTUPOBAHHBIE
3a/1a4d Ha KOOPJMHATHON
TUIOCKOCTH

IpodeccuonaibHO-OPUEHTHPOBAHHOE CO/lepPKaHNe (CoiepKaAHUE
NPHUKJIATHOTO MOTYJIsA)

KoopanHaTHas m10ckoCTh. BeruucieHne paccTosSHUM U IIomia el Ha
m1ockocTu. KonndyecTBeHHBIE pacueTsl

HpaKTquCKoe 3aHATUC

Tema 5.4
Pemenue 3amau. KoopauHats
M BEKTOPEI

Cozepxanue yueOGHOTO MaTepuana

JlexapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPHI B MPOCTPAHCTRE.
Cro>XeHne 1 BEIYUTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YUCIIO.
Kommnanapusie BekTopsl. CKalsipHOE MPOU3BEIEHUE BEKTOPOB.
PasnoxeHne BEKTOpa MO TPeM HEKOMILIaHAPHBIM BEKTOPaM.
[IpocTeiimue 3ana4n B kKoopanHaTax. KoopanHaTHI BEKTOPA,
paccTosiHUEe MEXAY TOUKaMHU, KOOPHHATHI CEPEANHBI OTPE3Ka,
CKaJSIpHOE TIPOM3BEICHIE BEKTOPOB B KOOPINHATAX, YTOJ MEXKITY
BEKTOpAMH, YTOJ MEXIy MPSIMOH U TIOCKOCTBIO, YTOI MEXKIY
IUTOCKOCTSIMHU

KonrponbHas padora

Pa3znen 6.
KoMmmiekcHbIe uynciia

Tema 6.1
KoMiurekcHsle unciia

Copepxanrie yaeOHOTO MaTepuaa

[TonsTre koMIekcHoro yncia. ConpsoKkeHHbIe KOMIUIEKCHBIE YHCIa,
MOJIyJIb ¥ apTYMEHT KOMILIEKCHOTO uncia. @opma 3amucu
KOMILIEKCHOTO YHCIIa (TeOMETpUIecKasi, TPHTOHOMETpHYECKast,
anreOpanveckas ). Apudmerndeckue IeHCTBUS ¢ KOMIUIEKCHBIMU
YHCIaMU

KOM6HHHp0BaHHO€ 3aHATUC
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Tema 6.2 Coneprxkanne ydeOHOTO MaTepHalia
[IprMeHeHne KOMITIIEKCHBIX BrInonHeHNE pacueToB ¢ MOMOIINBIO KOMITIEKCHBIX dncel. [Ipumepst
qrcen HCIIOJIb30BAHMS KOMIUIEKCHBIX YHCEI 4
[IpakTuueckoe 3aHsaTue
Paznen 7.
IlepBooOpa3Has pyHKUMH, ee
NpUMeHeHHne 14
Tema 7.1 Coneprxanne yq4eOHOTO MaTepHaa.
[TepBooOpazHast GyHKIHH. 3agaya 0 BOCCTAHOBJICHUH 3aKOHA JBIKCHUS 110 U3BECTHOH CKOPOCTH.
[IpaBuiia HaX0XACHUS [Tonstue unrerpupoBanus. O3HaKOMJICHHE C TIOHATHEM UHTerpaia u OK-01, OK-02, OK-03, OK-04,
nepBOOOPa3HBIX niepBooOpasHoit st pyHkuuu y=f(x). Pemenne 3a1a4 Ha cBsizb OK-05, OK-06, OK-07
nepBo0Opa3HON U ee IPOU3BOHOI, BBIYHCIICHHE TIEPBOOOPa3HOIL 11 IIK 1.1, IIK 2.3, IIK 2.6,
nanHol ¢yHkuuu. Tadbnuna Gopmyn st HAXOXKIEHHUS IEPBOOOPA3HBIX. 2 IIK 3.1
V3yueHne mpaBuia BEIUYUCICHHS IEPBOOOPA3HOM.
KoMOnHUpOBaHHOE 3aHsTHE.
Tema 7.2 Coneprkanue y4eOHOrO MaTepHaa.
Heonpenenenuslii uHTErpa ITonsTHE HEONPEAECIIEHHOIO UHTErpaa.
KoMOnHUpOBaHHOE 3aHsTHE. 2
Tema 7.3 Conepxanne y4eOHOTO MaTepHaa.
[Tnomans KpUBONMHEHHOH 3aaun, NPUBOAAIINE K OHITHIO OIPEICICHHOTO HHTETpaia — o
tpanenun. ®opmyna HeroToHa | BBIYKCICHUM IUIONIAAN KPUBOJIMHEIHOM TpAreIu, O epeMEIICHUH
— JleitOHUTIA. touku. [ToHsTHE OnpenenéHHoro uurerpana. ['eomerpuyeckuit u
¢usnYecKnii cMBICI onpeiesieHHoro nHTerpana. @opmyna Herorona— 4
JleiiOHuIA.
KoMOHHUpOBaHHOE 3aHsITHE.
Tema 7.4. IIpodeccuoHaNBbHO-OPMEHTHPOBAHHOE CO/IepPKaHMe (CoAepKaHMe
OnpeneneHHBI HHTETPAT B NPUKJIATHOTO MOIYJIs)
KU3HU
I'eomeTprueckuii cMBICH onpeieneHHoro narerpana. @opmyna HeiotoHa - 4
JleiiOnuma.
Pewienue 3a1a4y Ha IPUMEHEHUE UHTETPaa JUIsl BBIYUCICHHS (HH3HIECKUX
BEJIMYMH U TUIOIIACH
[IpakTuueckoe 3aHATHE.
Tema 7.5. Copepxanne yaeOHOr0 MaTepuana.
Pemenne 3anau. IlepBooOpasnas ¢pynkuuu. [IpaBnia HaxoxxaeHNs IepBOo0Opa3HBIX. Ee
[epBooOpasnas ¢pyHkIMH, ee 2

IMpUMCHCHUEC

IIPUMCHCHHUC.

Konrponbnas padora.

33




Pasnesa 8. MHoOrorpaHHuKu

22

Tema 8.1 Copneprxanne yaeOHOTO MaTepHaia

Bepumnsl, pedpa, rpanu ITonsTre MHOTOTpaHHUKA. Ero snemMeHTsI: BepnHEL, peOpa, rpaHH.

MHOTOTpaHHHKA Juaronans. Cedenue. BrlnyKible 1 HEBBITYKIIbIE MHOTOTPaHHUKHI
KoMOHHHPOBAaHHOE 3aHATHE 2

Tewma 8.2 Copneprxanne yaeOHOTO MaTepHaia

ITpusma, ee cocTaBisOIME, IMonstre npusmel. Ee ocHOBaHMs 1 60KOBBIE TpaHu. BbicoTa IPU3MBIL.

ceuenue. [Ipsamas u [Ipsmas u HakioHHast npusMa. [IpaBunbHas npusma. Ee cedenue. Ilnomans

npaBUIbHAS PU3MBI OOKOBOW ¥ MOJHOW MOBEPXHOCTH NPU3MBL. OOBEM IIPU3MEL. 4
KomOnHMpOBaHHOE 3aHITHE

Tema 8.3 Coneprxanne yaeOHOTO MaTepHraia

[Mapannenenumnen, Kyo. [Mapannenenumen, cBOWCTBA MPAMOYTOJILHOTO ITapalIeIenuIeaa, Kyo.

Ceuenue xy0a, Ceuenue Ky0a, mapajuieenuneaa

Mapajejenuneana KomOnHMpOBaHHOE 3aHITHE 2

Tewma 8.4 Coneprxanne yaeOHOTO MaTepHualia

IMupamupa, ee cocrapistomye, IMupamuna u ee s3nementsl. Cedenne nmupamuasl. [IpaBunbHas nupaMua.

ceyenue. [IpaBunbHas VYceuennas mupamua. [1nomaas O0KOBOH U MOTHOM MMOBEPXHOCTH

nupamMuia. YceueHHast ,JJupaMuapl. O0bEM THPaMUIBL 4

nupamunzia KomOunmpoBaHHOE 3aHSATHE

Tema 8.6 Coneprxanne ydeOHOTO MaTepHuala

Cummertpust B KyOe, CuMMeTpHst OTHOCHTENIFHO TOUKH, MPSMOH, IIockocTH. CUMMETpHs B

napajiielenunese, IpusMe, KyOe, mapajuresienuIe ie, npu3mMe, IUpaMuie 2

nupamuie KomOnHMpOBaHHOE 3aHsTHE

Tema 8.7 IIpodeccuoHaiLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coep:KaHue

IIpumeps! cummeTpuii B NMPHUKJIATHOT0 MOILYJIfA)

npodeccun CuMMeTpHst B IPHPOJIE, apXUTEKTYpPE, TEXHHUKE, B OBITY

6

IIpakTuueckoe 3aHsTUE

Tema 8.8 Copepxanne yaeOHOT0 MaTepuaa

IIpaBunbHbIe MHOTOrpaHHUKY, | [ToHsTHE MpaBUIILHOTO MHOTOrpaHHKKa. CBOMCTBA NPaBHIbHBIX

UX CBOWCTBA MHOTOTPaHHHUKOB 2
IIpakTuueckoe 3aHsTUE

Paznen 9.

CTeneHy M KOpHMU.

CrenenHnasi pyHkuus 18

Tema 9.1
CrernenHas GyHKIHUS, €€

Copepxanre yaeOHOro MaTepuara.

ITonaTre KopHA n-o¥l CTeNeHu U3 JeHCTBUTENBbHOTO yuciaa. OyHKINN UX

OK-01, OK-02, OK-03, OK-04, OK-
05, OK-07
IIK 1.1,IIK 2.3, IIK 3.1
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CBOMCTBa cBoiicTBa u rpaduku. CBOHCTBA KOPHS N-Of CTENCHH.
KomOnHmpoBaHHOE 3aHATHE.
Tema 9.2 Coneprxaane yd4eOHOTO MaTenHaa.

[Ipeobpa3oBaHme BRIPaXECHHUH C
KOPHSIMH N-OW CTENEHU

[Ipeobpa3oBaHne HPPAITOHAIBEHBIX BEIPAKECHUH

KomOnHmpoBaHHOE 3aHATHE.

Tema 9.3
CBOJiCTBa CTENEHH C
panroHaIHHBIM U

Coneprxaane yqeOHOTO MaTepHaa.

[TonsTHe cTeneHy ¢ MF00BIM PallMOHAJIBHBIM NoKa3aTeneM. CTelneHHbIe
(YHKINHU, UX CBOMCTBA U TpadUKH

JICUCTBUTEIbHBIM KoMOHHUpOBaHHOE 3aHSITHE.
MOKa3aTeIISIMU
Tema 9.4 Coneprkanue y4eOHOrO MaTepHaa.

Peuienne nppaiimoHanbHbIX
YpaBHEHUU U HEPABEHCTB.

PaBHOCUIBHOCTB UppAaLMOHANBHBIX YPABHEHUM U HEPABEHCTB. MeTobI UX
peuieHus. PenieHyre uppalliOHAIbHBIX YPABHEHUI U HEPABEHCTB

KoMOnHUpOBaHHOE 3aHsTHE.

Tema 9.5
Crenenu u kopHU. CTeneHHas
GhyHKIHS.

Cozepxanue yueGHOTO MaTepuana.

OmnpenencHue creneHHoON GyHkiun. Mcnonp30BaHue ee CBONHCTB MpH
pElLEHNH YpaBHEHUN U HEPaBEHCTB

Kontponsnas pabora.
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Pa3znen 10. Iloka3zaTeabHasi
pynkuus

18

Tema 10.1
IToxazaTtenpHas GyHKIHA, €€
CBONCTBa

Coneprxanne yqaeOHOTO MaTepHalia

CreneHb ¢ MPOU3BOJIBHBIM ACHCTBUTENBHBIM ITOKa3aTeneM. OnpenencHue
TTOKa3aTeIbHOM (PyHKINH, ee CBOWMCTBA U TpaduK. 3HAKOMCTBO C
NIPUMEHEHNEM IT0Ka3aTeNIbHON (yHKIMHU. PeleHne mokasarenpHbIX

ypaBHEHHH (QYHKIIMOHAIBHO-TPa(QUUECKUM METOIO0M 4
KomOuHupoBaHHOE 3aHsITHE

Tema 10.2 Coneprkanue y4eOHOro MaTepuaia

Pelenue nokaszareabHbIX Pelienye OKa3aTENbHBIX YPABHEHAN METOIOM yPABHUBAHUS TIOKA3aTENEH, OK-01, OK-02, OK-03, OK-04,

YPaBHEHUI U HEPABEHCTB METOJIOM BBEJICHUS] HOBOIl NEpEMEHHOM, (yHKIIMOHAIBHO-TpaduuecKuM OK-05, OK-07
MmeTosioM. PelieHne nmokas3aTebHBIX HCPABCHCTB 8 lIK 1.1, IIK 3.1
[IpakTHyeckoe 3aHATHE

Tema 10.3 Coneprkanue y4eOHOro MaTepuaia

CucTeMsbl oKa3aTeIbHbBIX PemeHue cucteM Noka3aTeNnbHBIX YpaBHEHUH

ypaBHEHHUH KomOuHupOBaHHOE 3aHsTHE 4

Tema 10.4 Conepxanne yaeOHOTO MaTepHaa

Pemenne 3amau. Pemenne mokaszaTenbHbIX YpaBHEHUI METOIOM YpaBHUBAHHI OKa3aTelel 1

Toka3zaTenbHas GyHKIIHS METOJIOM BBEJIEHUs HOBOM NEepeMeHHOM. Pelienne nokasarebHbIX
HEPaBEHCTB 2
KontponsHas pabora

Pa3nea 11. Tesa Bpauienus. 24

Tema 11.1 Copepxanre yueOHOr0 MaTepuana.

Mumanpp, ero cocrapnsaromue. | Lununaap u ero anemenTtsl. CeueHne UMHIpPa (apalielibHOe OCHOBAHHIO U

CedeHne NUIMHIpA ocn). Pa3eptka nnnunapa. [1nomans 60KOBOM U MOTHOM OBEPXHOCTEH 4
nwmHapa. O0bEM UIUHIpPA.
KombOuHmpoBaHHOE 3aHATHE.

Tema 11.2. IIpodeccuoHaIbHO-OPUEHTUPOBAHHOE CO/Iep:KaHue (colepraHue

Komnyc, ero cocrasisioniue. MPUKJIATHOTO MO/TYJIs1) OK-01, OK-02,

CeyeHue KOHyca 4 OK-03, OK-04,
Konyc u ero anemenTsl. CeueHne KoHyca (TapajuieIbHOE OCHOBAHHIO U OK-05, OK-07
MIPOXOJIsIIee Yepe3 BepIINHY), KOHMYecKne ceueHus. Pa3zBepTka KoHyca. IIK 1.111Y 2.6, IIK 3.1
[Tnomanas GOKOBOW U MOJIHOM TTOBepXHOCTEH KoHyca. O0BEM KOHYyca.
KoMmOnHMpoBaHHOE 3aHsTHE.

Tema 11.3. Cojeprxkanue yueOHOro MaTepuala.

VYceuennslii konyc. Ceuenne Yceuennslit konyc. Ero oopasytomas u Beicota. CedeHue yce4eHHOTo

YCEUYEHHOTI'0 KOHyca KoHyca . [omans 60KOBOM ¥ MOJHON MOBEPXHOCTEH KOHYCA. 4

KOM6I/IHI/[p0BaHHO€ 3aHATUC.
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Tema 11.4.
[ap u cepa, ux ceueHus

Coneprxaane Y4eOHOT0 MaTepHaa.

[ap u cdepa. Bzanmuoe pacnonoxernue chepsl u mwiockocti. CeueHne

mrapa, cepsl. Yactu mapa. [lnonans moBepxaocTr cheprl. O0BEM mapa.. 2
KomOnHmpoBaHHOE 3aHATHE.
Tema 11.7. Coneprxaane yqeOHOTO MaTepHaa.
Kombunamm OtHomeHne 00BEMOB I TOOOHBIX Tel. KoOMOMHAIINY TeOMETPHIECKHX TEIl. 4
MHOTOTPaHHUKOB U TEIl ITpakTHyeckoe 3aHsTHE.
BpalleHUs
Tema 11.8. Coneprxanue y4eOHOr0 MaTepHaa.
I'eomerpuueckue Hcnonb3oBaHre KOMOWHALINI MHOTOTPaHHHUKOB U TeJl BpalllEHHs B 4
KOMOHMHAIIMU Ha MPAaKTHKE. MPaKTHKO-OPUEHTHPOBAHHBIX 3a/iauax.
[IpaxkTHyeckoe 3aHATHE
Tema 11.9. Conepxanue y4eOHOIO MaTepHara.
Pemenue 3agau. OOBEeMBI U IUIONIAIU TOBEPXHOCTH MHOTOTPAHHHUKOB M TEJ BPALICHHUSL.. 2
MHOrorpaHHuKkH H Tena KonrponbHast padoTa.
BpaIl[CHHUS.
Paznen 11. Jlorapugmel. 30
Jlorapudgmuyeckast
byukuus
Tema 11.1 Coneprxanne ydeOHOTO MaTepHuaa
Jlorapudwm gmcna. Jlorapudm gncna. JlecATHUHBIN U HATYPaJIBHBIN JTOrapu(pMBI, YUCIIO €
HecaTnuHbli U HaTYpadbHblli | KOMOMHHPOBAHHOE 3aHATHE
JIOTapU(MBI, YUCIIO € 4
Tema 11.2 Conepxanne ydeOHOTO MaTepHuaa
CaoiicTBa JIorapuQMoB. CaoticTsa siorapudmos. Oneparys JiorapuMHUpOBaHHUS.
Omnepanus KomOuHMpoBaHHOE 3aHsTHE 6
sorapuGMupoBaHU OK-01, OK-02,
Tema 11.3 CogzepskaHye y4eOHOro Marepuana OK-03, OK-04,
Jlorapudmuueckas yukius, | Jlorapudmudeckas QyHKIMS U €€ CBONCTBA OK-05, OK-07
ce CBoiicTBa KoMOuHMpoBaHHOE 3aHATHE 4 K 1.1, IIK 2.3, I1IK 3.1
Tema 11.4 Copepxanre yaeOHOTO MaTepHuaa
Pemenne norapupmugeckux
yPABHEHIIT H HEPABEHCTR [onsarue norapudmmgeckoro ypapaeHus. Onepaius moTeHIupoBanus. Tpu
OCHOBHBIX METO/A PELICHHUS JIOTapU(PMUIECKUX YPaBHEHHH:
(bYHKIMOHAIBEHO-TpahUUECKUH, METO/I TOTEHIIMPOBAHMUS, METO]I BBEJCHUS 8

HOBOI epeMeHHoH. Jlorapupmudeckue HepaBeHCTBA

KOM6I/IHI/[p0BaHHO€ 3aHATUC

Tema 11.5
CHCTEMBI JIOTapUPMIYECKUX

Conepxanne y4eOHOrO MaTepuaia

ANropuTM peleHus CUCTEMBbl ypaBHEeHUN. PaBHOCUIIBHOCTD
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YpaBHEHUI Jorapu(pMIUIECKUX YPaBHEHUH 1 HEPABEHCTB
KomOnHmpoBaHHOE 3aHATHE 2
Tema 11.6 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coep:KaHue
Jlorapudmsl B ipupoae 1 NPHUKJIATHOT0 MOAYJISA)
TEXHUKE [Ipumenenne norapupma. Jlorapudpmirdeckas crupaib B npupoze. Ee
MaTeMaTHYECKHEe CBOICTBa 4
[IpakTuueckoe 3aHsaTue
Tema 11.7 Coneprxanne yd4eOHOTO MaTepHraia
Pemenne 3anau. Jlorapupmel. | Jlorapudmudeckas GpyHKuus. Pemenne npocTeiumx TorapuMuaecKiux
Jlorapudpmudeckas GpyHKIUS ypaBHEHHH 2
KonrponbHas padbota
Paspgea 12. 8
MHoxecTBa. DIeMEHThI
Teopuu rpagos
Tema 12.1 ConeprkaHue y4eOHOro MaTepuaia
MHoxecTBa ITonstue Muoxkectra. [lonMuoxxectBo. Onepaly ¢ MHOKECTBaMU
KoMOunMpoBanHOE 3aHATHE 2
Tema 12.2 TMpogeccHonalLHO-0PHEHTHPOBAHHOE COleP/KAHNE (COlepKAHME OK-01, OK-02,
Onepanuy ¢ MHOKECTBAMU NPUKJIATHOTO MOXYJIs) OK-03, OK-04,
Omnepanuy ¢ MHOXecTBaMH. PellieHne NpukiIaaHbIX 3a1ad OK-05, OK-07
ITpaKkTHYECKOE 3aHATHE 2 K 1.1, IIK 3.1
Tema 12.3 Copepxanrie yaeOHOTO MaTepuaia
I'padsr ITonstue rpada. Ces3HbIi rpad, AepeBo, MUKI Tpad Ha MIOCKOCTH
ITpakTryeckas pabora 2
Tema 12.4 Copepxanne yaeOHOTO MaTepuaia
Pemenue 3agau. MuoxecTBa, Onepanuu ¢ MHOXecTBaMH. ONrCcaHUe pealbHBIX CUTYaIUid ¢ TTOMOIIBIO
I'padsr u ux mpuMeHeHne MHOXecTB. [Ipumenenue rpagoB K pemeHnIo 3a1ad
KontponsHas pabdora 2
Pasnen 13. DieMeHTDI 20
KOMOMHATOPHKH,
CTAaTHCTHKHU M TeOPHH
BEPOSITHOCTEH OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
Tema 13.1 Copneprxanue yueOHOr0 MaTepuaia
OcHOBHbIE IOHATHUS [lepecTaHOBKH, pa3MEIICHHS, COYCTAHHUS. IIK 1.1, IIK 2.3, IIK 2.6,
KOMOUHATOPUKH 2 1K 3.1
KoMOuHMpoBaHHOE 3aHATHE.
Tema 13.2 Copepxanrie yaeOHOTO MaTepuala
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CoObITHe, BEpOSTHOCTD
coObITus. CroxeHue u
YMHOKEHUE BEPOATHOCTEN

CoBMeCTHBIC ¥ HECOBMECTHBIE COOBITHS. TEOPEMBI O BEPOSTHOCTH CYMMBI
coOBITHI. Y CITOBHAS BEPOSTHOCTH. 3aBUCHIMEBIC U HE3aBHCUMBIEC COOBITHSL.
TeopeMbl 0 BEpOATHOCTH MIPOU3BEACHUS COOBITHI.

KOMGI/IHHpOBaHHOG 3aHATUC

Tema 13.3
BeposTHocTh B
npo¢eCCUOHANBHBIX 3a1a4ax

I[podeccHoHANLHO-OPHEHTHPOBAHHOE COIEPIKAHME (COAePKAHUE
NPUKJIATHOTO MOTYJIsA)

OTHOCHUTEJIbHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOHYMBOCTH.
CratucTtuueckoe omnpeaeneHue BeposiTHOCTH. OlleHKa BEPOSITHOCTH COOBITHUS

HpaKTquCKoe 3aHATUC

Tema 13.4
Juckpernas ciydaitHas
BEJINYMHA, 3aKOH €€

Cozepxanue yueGHOTO MaTepuana

Buns! ciryuaitaeix BennuuH. OnpeiesieHue JUCKPeTHOH ciydaiHon
BEJTMYUHBI. 3aKOH paclpeieeHNs AUCKPETHOM cirydaiiHO# BenuunHbl. Ee

pactpeneneHus YHCIIOBBIC XapAKTEPUCTUKU
KoMOnHMpOBaHHOE 3aHsTHE
Tema 13.5 Coneprxanue y4eOHOrO MaTepuaia

3amayn MaTeMaTHIECKOM
CTaTUCTUKU

Bapuannonnsiii paa. [lomuron gacror u rucrorpamMMa. CTaTuCTHYIECKHE
XapaKTepUCTHUKH Psijia HAOII0JaeMbIX JTAHHBIX

KoMOUHHpOBaHHOE 3aHSTHE

Tema 13.6
CocrasiieHue TabauI 1
JUarpaMM Ha IPaKTHKE

IpodeccuonalbHO-OPUEHTHPOBAHHOE CO/IEPKaHNe (CoiepKAHUE
NPUKJIATHOTO MOTYJIsA)

[TepBuuHas 00pabOTKa CTATUCTUYECKUX JAaHHBIX. ['paduueckoe nx
npencrasieHre. HaxoxaeHune cpeHUX XapakTepUCTHK, HaOII01aeMBIX
JTAHHBIX

HpaKTH‘ICCKOG 3aHATUC
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Tema 13.7
Pemenne 3agau. DneMeHTHI

Copeprxanne yaeOHOTO MaTepraa

OnemenTs KOMOMHAaTOPUKH. COOBITHE, BEpOSITHOCTH COOBITHA. CII0)KEHUE

KOMOUHATOPHKH, YMHO)KEHUE BEPOSTHOCTEH
CTaTUCTHKH U TEOPUHU KonrposbHas pabora 2
BEPOSATHOCTEH
Pa3nen 14. YpaBHuenus u 26
HEPaBeHCTBa
Tema 14.1 ConepxaHue yueOHOro MaTepuaa
PaBHOCUIBHOCTD YPAaBHEHUH | PaBHOCHILHOCTH ypaBHeHHH U HepaBeHCTB. Onpenenerns. OCHOBHbIE
1 HepaBeHCTB. O0mue TEopeMbl PAaBHOCHIIBHBIX [IEPEX0/ax B YpaBHEHHIX U HepaBeHCTBax. Obuue
MCTOJbl PCIICHHUS METO/Ibl PEILICHUS] YPAaBHEHUIA: IEPEX0/ OT PaBEHCTBA (DYHKIMH K PABEHCTBY 4
apryMEHTOB Ui MOHOTOHHBIX (DYHKIU, METOJ Pa3ioKEeHHs Ha MHOKUTEIIH,
METO]l BBEJICHHUS HOBO NEepeMEHHOM, PyHKIIMOHAIBHO-TpadUUECKH METO/I.
KomOunnpoBanHoe 3aHsITHE
Tema 14.2 ConepxaHue yueOHOro MaTepuasa
I'paduueckuii MmeTon OO011e METOABI pEeIlIeHUs] HEPABEHCTB: MEPEX0/] OT CPAaBHEHHUS 3HAUCHUH
pelleHns ypaBHEHUH, (yHKIIUH K CpPAaBHEHHIO 3HAUEHUH apTryMEHTOB JIJII MOHOTOHHBIX (QYHKITUH,
HEPaBEHCTB METO]l HHTEePBaJIOB, (DyHKIHMOHAIbHO-Tpadudeckuii meron. ['paduueckuii
METOJ, PELICHHs] yPABHEHNI 1 HEPABEHCTB 4 OK-01, OK-02,
OK-03, OK-04,
Kom6uHanpoBanHoe 3aHsTHE OK-05, OK-07
Tema 14.3 ConeprxaHue yueOHOTo MaTepraa
VpaBHEHHs U HEPABEHCTBA C | Ompenenenne MOayJIsi. Packpeitie Moynst o onpenenenuto. [Ipocreiimue IIK 1.1, IIK 3.1
MOJyJIeM YPaBHEHHS U HEPABEHCTBA ¢ MOAyeM. [IpuMeHeHne paBHOCUIIBHBIX
MEPEXOI0B B ONPEACICHHBIX THIIAX YPABHEHUI U HEPABEHCTB C MOJYJIEM 4
KombunupoBanHoe 3aHATHE
Tema 14.4 CopepxaHue yaeOHOro Marepuaia
YpaBHeHUs 1 HEPABEHCTBA C | 3HAKOMCTBO C napameTpoM. [Ipocreiiie ypaBHEHNS 1 HEPABEHCTBA C
napaMeTpamu napamMeTpoM 4
KombOuHupoBaHHOE 3aHATHE
Tema 14.5 IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/IepKaHNe (coaepKaHue
CocraBieHue U peuieHme MPHUKJIATHOT0 MOIYJIfA)
npodeccHOHAIBHBIX 3a/1a4 ¢ | PeleHne TEKCTOBBIX 33124 MpO(eCCUOHAIBHOTO COJICPIKAHUS
MOMOIIBIO YPABHEHUH IIpakTHyeckue 3aHATHS 8

Tema 14.6

Coziepkanrie yueOHOro MaTepuaa
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Pewenue 3anau. YpaBHeHus
Y HEpaBEHCTBA

OO1mue MeTobI peIIeHNs ypaBHEHNH. Y paBHEHHSI M HEPAaBEHCTBA C MOTYJIEM
U C TapaMeTpaMu

2
IIpakTuueckoe 3aHATHE
Koncyabranum k 5K3amMeny 4
Ipome:kyTouHasi arTecTanus (IK3ameH) 12
Bcero: | 340
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3. Ycnosusa peanusayum nporpammbl 06weobpasoBatenbHOM AUCUUNIUHDI

3.1. MaTepuaJIbHO-TEXHHYECKOE o0ecneueHne
Peanuzauus yuyeOHOW NHUCHUIUIMHBI TpeOyeT Hamnyusi ydeOHOro kaOuHeTa
«MaremaTtuka»
O6opynoBanue yueOHOro KabMHeTa:
— I0CaJI0YHbIC MECTA MO KOJUYECTBY 00YUAIOIIUXCS;
— pabouee MecTO MpernogaBaTes.
— yueOHas ocKa

Texnuueckue cpeacTsa 00ydeHUs:
KOMITBIOTEP C JUIEH3MOHHBIM MMPOTPAMMHBIM 00€CTIeUeHUEM, MYJIbTUMEINA,
POEKTOP.

3.2. UnpopManroHHoe o0ecneyeHue 00yueHust

1. Amumos II.A., Konsrun FO.M., TkaueBa M.B. u npyrue Marematuka:
anrebpa W Hadaja MaTeMaTHYECKOro aHalu3a, reoMerpus. Airedpa u
Hayaja MaremaTudeckoro ananuza. 10 — 11 kmacc. AKIIMOHEpHOE OOIIECTBO
"UznarensctBo "[IpocBenienne". 2023 1. — 464 c.

2. Aranacsn JI.C., byryzoB B.®., Kagomner C.b. u apyrue MaremaTuka:
anrebOpa ¥ Hayajga MaTeMaTHYeCcKoro aHaiausa, reomerpus. ['eomerpus. 10 —
11 knacc. AxkunonepHoe oomectBo "M3narensctBo "[Ipocsemenne". 2023 r.
— 287 c.

3. byryzoB B.®., Ilpacono B.B. moxg penmakmmeit CamoBamuero B.A.
Marematuka: anredpa ¥ Havajlla MAaT€MAaTHUYECKOTO aHaIW3a, T€OMETPHs.
I'eomerpusi. 10-11 xmacc. AxkmuoHepHoe oOmiectBo "M3marenbcTBo
"IIpocBemienne"”. 2022 r. — 272 c.

4. Bepnep A.JL., Kapn A.Il. Maremartuka: anreOpa u Hayajla MaTeMaTUIECKOTO
aHanusza, reomerpus. 10 knmacc. AxkumoHepHoe o0mecTBo "M3narenbcTBO
"[IpocBemenne”.2022 r.- 269c.

5. Bepuep AJL, Kapn A.Il. Maremaruka: anreOpa 1 Hauajla MaTeMaTUYECKOTro
aHanm3a, reomerpus. 11 kimacc. AxkumonepHoe o6OmiecTBo "M3marenscTBo
"IIpoceemienne". 2022 r. — 240 c.

6. Maremaruka: anreOpa W Hadajga MaTEMaTHYECKOTO aHajIn3a, T€OMETPUS.
Anrebpa u Havanma maTeMaTudeckoro aHanm3a (B 2 dactax). Yacts 1.
VYuebnuk. Mopakosuu A.I'., CemenoB I1.B. 10- 11 kmacc. O6miectBo ¢
orpannueHHoOr oTBeTcTBEHHOCTHIO "MTOLl MHEMO3NHA". 2022 r. — 448 c.
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7. Maremaruka: anreOpa W Hadajga MaTEMaTHYECKOTO aHajan3a, T€OMETPHS.
AnreOpa u Hayana maTeMaTtuyeckoro aHaiam3a (B 2 yactax). Yacte 2.
3agaunuk. Mopakosud A.I'. u npyrue; noa penakuued Mopakosuya A.T'.
10-11 xmacc. OOmecTBO ¢ orpaHudeHHON OTBeTCTBeHHOCThIO '"MOIL]
MHEMO3MHA". 2022 r. - 239 c.

8. Mepanmsak A.I'., Hommponckuii JI.A., Tlomskor B.M.; mom penaknuei
[Tomonbckoro B.E. MaremaTtnka. AnreOpa M Hayana MaTeMaTHYECKOTO
anamuza. 10  kmacc.  AxkmnuoHepHoe — obOmiectBo  "M3marenbcTBO
"l[IpocBemenue". Yraoyonéunoe uzyuenune.2024 r. — 480c.

9. Mep3nsak A.I'., Homuposckuii JI.A., Ilonskor B.M.; mon penakiuei
[Tomonbckoro B.E. Maremaruka. AnreOpa M Hayajga MaTeMaTHYECKOTO
anamuza. 11 kmacc.  AxknuoHepHoe — ob6miectBo  "M3marenbcTBO
"IIpocBemienue". Yroyonéunoe usyuenue. 2024 r. — 416 c.

10.Mep3nsaxk A.I'., Homuporckuii J[.A., [lonskoB B.M.; mox pemakiuei
[Togonbckoro B.E. Marematuka. ['eomerpusa. 10 kmacc. AKOuoHEpHOE
obmectBo "U3narensctBo "IlpocBemienne". Yraoyonénnoe mzydenue. 2022
r.—272c.

11.Mep3nsk A.I'., Homuposckuii J[.A., [lonskoB B.M.; mox penakiuei
[Togonbckoro B.E. Marematuka. ['eomerpusa. 11 xmacc. AknmoHepHOE
obmectBo "M3nmarenbcTBO "llpocBemenue”. Yrinyonénnoe uzydyenue. 2024
r.—256c.

12.TToropenoB A.B. Maremaruka: anrebpa ¥ Havajla MaTeMaTHYECKOTO
aHanusza, reomerpus. I'eomerpus. 10-11 kiacc. AKIMOHEpHOE OOIIECTBO
"UsnarensctBO "lIpocBemenue”. Yrioyonénnoe uyuenue. 2021 r. - 175 c.

13.1apeirun U.®. MatemaTuka: anrebpa 1 Hadajla MaTeMaTUYECKOTO aHaJU3a,
reometrpusi. [eomerpusa. 10-11  kmacc.  AKIMOHEpHOE  OOIIECTBO
"U3narensctBo "[IpocBemenne"”. 2022 r. — 237 c.
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4. KOHTPO/b 1 OLEeHKa pe3ynbTaToB 0CBOeHUA 06weobpa3oBaTenibHOM

KoHTpOonb M oOueHKa

ANCUMNAWNHBI

PaCKpbIBakOTCA

ANCUUNNNHDI
pe3y/NbTaToOB  OCBOEHUA
yepes ANCUMNANHAPHblE

obueobpazoBaTe/ibHOM

pe3ynbTathl,

Hanpas/ieHHble Ha dopMMpoBaHME 0OWMX N NPODECCUOHANBbHBIX KOMMNETEHL UM

no pasgenam M TeMaM CoAeprKaHusA yuebHoro matepmana.

O6uwasn/npodeccmoHanbHasn Paspen/Tema Ty oueHOoYHbIX
KOMneTeHuua meponpuaTua
OK 01. BbibupaTtb cnocobbl P1,Tema 1.1, 1.2, 1.3 N-o/c’, 1.4, 1.5, | TectuposaHue
pelleHna 3aaauy 1.6 YCTHbIN onpoc
npodeccroHanbHOW P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 -0/, | nMaremarmueckuii
[eATeNIbHOCTHU 2.6 ONKTaHT
P 3, Tembl 3.1, 3.2, 3.3 -0/c, 3.4
MPUMEHWUTENBHO P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | VIHAMBMAYaNbHaR
K Pa3/IMYHbIM KOHTEKCTam 4.7 N-o/c, 4.8,4.9,4.10, 4.11 camocTosTeIbHasnA
P5, Tembl 5.1, 5.2 paboTa
P 6, Tembl 6.1, 6.2,6.3,6.4, 6.5, 6.6, MNpeacrasneHune
6.7 N-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11 pe3ynbTaToB

P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4
P11, Tembi 11.1, 11.2, 11.3 NM-0/c,
11.4,11.5,11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4

P 13, Tembi 13.1, 13.2, 13.3, 13 .4,

NpaKTUYecknx pabot
3alnTa TBOPYECKMX
pabot

3awumTa
UHAMBUAYANbHbIX
NPOEeKTOB
KoHTponbHas paboTa
BbinonHeHue
3K3aMeHaLMOHHbIX

13.5 M-o/c, 13.6 3apaHwit

P 14, Tembl 14.1, 14.2, 14.3, 14.4,

14.5 N-o/c, 14.6
OK 02. Ucnonb3osaTb P 1, Tema 1.1, 1.2, 1.3 M-0/c, 1.4, 1.5, | TecTupoBaHue
coBpeMeHHble cpeacTsa 1.6 YCTHbII onpoc
NoWCKa, aHanun3a u P2, Tembl 2.1,2.2,2.3,2.4,2.51-0/¢, | Marematuueckuii
MHTEPTIPETALUY |2>.§, Tembl 3.1, 3.2, 3.3 MN-0/c, 3.4 AMIKTaRT
MHGOpMaUuK, u P4 Tembl 4.1, 4.2, 4.3, 4.4, 45, 4.6, | /IHAMBUAYanbHaA
VIHd)OpMaLI,MOHHbIe 4.7 I'I—o/c, 4.8,49,64.10,4.11 CaMoCToATEIbHAA
TEXHONIOMUMN ANA P5, Tembl 5.1, 5.2 pabora
BbINO/IHEHMSA 33434 P 6, Tembl 6.1,6.2,6.3,6.4, 6.5, 6.6, MNpeacrasneHune
npodeccmoHanbHoi 6.7 N-o/c, 6.8, 6.9,6.10 N-0/c, 6.11 pesynbTaTos
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0eATenbHOCTU

P7, Temn1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-o/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temb 9.1, 9.2,9.3,9.4,9.5

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

P12, Tembl 12.1,12.2,12.3,12.4

P 13, Tembl 13.1, 13.2, 13.3, 13.4,

NpaKTUYecKknx pabot
3awmnTa TBOPUYECKNX
pabot

3awmTa
NHAMBUAYANbHbIX
NPOEKTOB
KoHTponbHaa paboTa
BbinonHeHue
9K3aMeHaLMOHHbIX

13.5 N-o/c, 13.6 3adann

P 14, Tembl 14.1, 14.2,14.3, 14 4,

14.5 M-o/c, 14.6
OK 03. MNMnaHnpoBsatb U P 1, Tema 1.1, 1.2, 1.3 M-0/c, 1.4, 1.5, | TectnposaHue
peann3oBbIBaTh 1.6 YCTHbIV onpoc
coBCTBEHHOE P2, Tembl 2.1,2.2,2.3,2.4,2.5N-0/¢, | pMatemaTnuecKuii
npodeccnoHanbHoe n 2.6 OVKTaHT

P 3, Tembl 3.1, 3.2, 3.3 M-0/c, 3.4
JINYHOCTHOE pa3BUTUE, P4 Temol 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, NHoveuayanbHana
npeanpuHUMaTe/IbCKYHO 4.7 ﬂ-O/C, 48,49, 4.10,4.11 CaMoOCTOATENNIbHAA
AEeATeNbHOCTb B P5,Tembl 5.1, 5.2 paboTta
npodeccnoHanbHom chepe, P 6, Tembl 6.1, 6.2,6.3, 6.4, 6.5, 6.6, MpeacTtaBneHne
MCMNONb30BaTb 3HAHMA MO 6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11 pe3ynbTaToB

dUHAHCOBOM rPaMOTHOCTU B
Pa3/INYHbIX XKU3HEHHbIX
CUTyaumax

P7,Temb1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17
P8, Tembl 8.1, 8.2,8.3,84, 8.5, 8.6
P9, Tembl 9.1,9.2,9.3,9.4,9.5

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

P12, Tembi 12.1,12.2,12.3,12.4
P13, Tembl 13.1, 13.2,13.3, 13 .4,

NpPaKTUYecKnx pabot
3awmTa TBOpPYECKUX
pabot

3awuTa
MHOVBUAYANbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinosiHeHne
3K3aMeHaLMOHHbIX

13.5 M-o/c, 13.6 3afaHui
P 14, Tembi 14.1, 14.2, 14.3, 14 4,
14.5 M-o/c, 14.6
OK 04. 3¢ deKkTnBHO P 1, Tema 1.1, 1.2, 1.3 M-0/c, 1.4, 1.5, | TecTupoBaHue

B3aMMOLEeNCTBOBaTb U
paboTaTb B KONIEKTUBE U
KOoMaHge

1.6

P2, Temnbl 2.1, 2.2, 2.3, 2.4, 2.5 M-0/c,
2.6

P 3, Tembi 3.1, 3.2, 3.3 M-0/c, 3.4

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

P5, Tembl 5.1, 5.2

P 6, Tembl 6.1, 6.2,6.3,6.4, 6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11

YCTHbIN onpoc
MaTemaTnyeckmm
OVKTaHT
NHanemnayanbHan
camocToaTeNibHas
paboTa
MNpepctaBneHune
pe3ynbTaTos
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P7, Temn1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temb 9.1, 9.2,9.3,9.4,9.5

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

P12, Tembl 12.1,12.2,12.3,12.4

P 13, Tembl 13.1, 13.2, 13.3, 13.4,

NpaKTUYecKknx pabot
3awmnTa TBOPUYECKNX
pabot

3awmTa
NHAMBUAYANbHbIX
NPOEKTOB
KoHTponbHaa paboTa
BbinonHeHue
9K3aMeHaLMOHHbIX

13.5 N-o/c, 13.6 3adann

P 14, Tembi 14.1, 14.2, 14.3, 14.4,

14.5 M-o/c, 14.6
OK 05. OcywectBnAtb P 1, Tema 1.1, 1.2, 1.3 M-0/c, 1.4, 1.5, | TectnposaHue
YCTHYIO U MUCbMEHHYI0 1.6 YCTHbIN onpoc
KOMMYHMKaLMIO Ha Fz) é' Tembt 2.1,2.2,2.3,2.4,2.5N-0/¢, | \arematuueckuii
rocy,a,avpCTBveHHom AsbIRe P 3, Tembl 3.1, 3.2,3.3M-0/c, 3.4 AMIKTART
Poccuinckoit Pegepaunm c P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, NHanBuayanbHan
yuyeTom ocobeHHocTen 4.7 N-o/c, 4.8,4.9,4.10, 4.11 camocToaTeNbHas
COLMANIBHOTO N KYNbTYPHOTO P5, Tembl 5.1, 5.2 paboTta
KOHTEKCTa P1, Tema 1.1, 1.2, 1.3 N-o/c, 1.4, 1.5, | NpeacrasneHune

1.6 pe3yNbTaToB

P2, Temsbl 2.1, 2.2, 2.3, 2.4, 2.5 M-0/c,
2.6

P3, Tembl 3.1, 3.2,3.3M-0/c, 3.4

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

P5, Tembl 5.1,5.2

P 6, Tembl 6.1, 6.2,6.3,6.4,6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11
P7,Temb1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tembl 9.1,9.2,9.3,9.4,9.5

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

P12, Tembl 12.1,12.2,12.3,12.4
P13, Tembl 13.1, 13.2, 13.3, 13.4,
13.5 N-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4,
14.5 N-o/c, 14.6P 9, Temb1 9.1, 9.2,
9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3,10.4

NpPaKTUYecKnx pabot
3awmTa TBOpPYECKUX
pabot

3awuTa
MHOVBUAYANbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinonHeHue
3K3aMeHaLMOHHbIX
3a/1aHunM
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P11, Temb 11.1, 11.2, 11.3 M-0/c,
11.4,11.5,11.6 N-o/c, 11.7

P12, Temb 12.1,12.2,12.3

P13, Tembl 13.1, 13.2, 13.3, 13.4,
13.5M-o/c, 13.6

P14, Tembl 14.1, 14.2,14.3, 14.4,
14.5 N-o/c, 14.6

OK 06. Mpoasnatb
rpa*kAaHCKo-
NaTPUOTUYECKYIO MNO3ULMNIO,
AEMOHCTPMPOBATb
OCO3HaHHOE NoBeAeHne Ha
OCHOBE TPaANLMOHHbIX
obLevenoBeyecknx
LLeHHOCTEN, B TOM Yncne ¢
Yy4eTOM rapmoHM3aumm
MEMKHALMOHA/bHbIX U
MEMKPESIUTMO3HbIX
OTHOLLEHUIM, NPUMEHSATb
CTaHAapPTbI
AHTUKOPPYNLMNOHHOTO
noseaeHus

P 1, Tema 1.1, 1.2, 1.3 N-0/c, 1.4, 1.5,

1.6

P 6, Tembl 6.1, 6.2, 6.3,6.4, 6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 N-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17
P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Tembl 14.1, 14.2, 14.3, 14 4,
14.5 N-o/c, 14.6

TecTnposaHue
YcTHbI onpoc
MaTemaTnyeckmm
OVNKTaHT
NHpomBuayanbHas
camocToATe/IbHaA
paboTa
MNpepctaBneHune
pe3ynbTaTtos
NpPaKTUYecKknx pabor
3awwmnTa TBOPUECKNX
pabot

3awuTa
MHOMBUAYANbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinonHeHue
3K3aMeHaLUMNOHHbIX

3a/1aHuUM
OK 07. CopeictBoBaTh P 1, Tema 1.1, 1.2, 1.3 M-0/c, 1.4, 1.5, | TecTupoBaHue
COXPaHEHMIO OKpY*KatoLen 1.6 YCcTHbIN onpoc
cpeap, P2, Tembl 2.1,2.2,2.3,2.4,2.5N-0/¢, | MatemaTvueckuii

2.6

pecypcocbepeenio, P 3, Temsl 3.1, 3.2, 3.3 M-0/c, 3.4 AVKTaRT
NPUMEHATb 3HaHUA 06 P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, NHuavsuayanbHan
N3IMEeHEHUN KNTMMaTa, 4.7 ﬂ-O/C, 4.8, 4.9’ 4.10' 411 CaMoCToATe1bHAA
NPUHLMMNbI GEPEXNUBOrO PS5, Tembl 5.1, 5.2 pabora
npon3BoAcCTBa, 3pPEKTUBHO P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, MpeacTtaBneHue
[EencTBoBaThb B 6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11 pe3y/bTaToB

l-I}Z)e3BbI‘-'IEEIl\;‘IHle CUTyaumnAax

P7,Temb1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17
P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temb 9.1, 9.2,9.3,9.4,9.5

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

P12, Tembi 12.1,12.2,12.3,12.4

NPaKTUYeCcKux pabor
3awmTa TBOPUYECKMX
pabot

3awumTa
MHANBMAYANbHbIX
NPOEKTOB
KoHTponbHas paboTa
BbinonHeHune
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P 13, Tembl 13.1, 13.2, 13.3, 13.4,

9K3aMeHaUNOHHDbIX

13.5M-0/c, 13.6 3a/aHuUI

P 14, Tembl 14.1, 14.2,14.3, 14 4,

14.5 M-o/c, 14.6
MK. 1.1. Mposoantb cbop u | P. 1. Temsbl 1.3 —n-0/c, 1.4. TectnpoBaHue
aHanus MHGopMaLym 0| P.2.Tema 2.7- n-o/c. MaTemaTnyecKkui
NnoTpebHOCTAX CyObEKTOB PbIHKA P.3.Tema 3.5- n-o/c AUKTaHT
Ha ToBapbl M yCayrM, B Tom | _ ' '

P. 4. Tembl 4.7, 4.9, 4.10- n-o/c. NHpomBuayanbHas
uncne € UCNoNb30BaHMEM
LADPOBBIX M MHBOPMALMOHHBIX P.5. Tema 5.3— n-o/c. camocToATeIbHan
TEeXHONOrun. P.7. Tema 7.4— I'I-O/C. pa60Ta
MnK. 1.3. Ocywectenats | P.8. Tema 8.7— n-o/c. MNpeacrasneHne
MOArOTOBKY, ~OdopmneHue W | p 11 Tema 11.2— n-o/c. pe3ynbTaToB
nNpoBepKy 3aKyno4Hom

OOKYMEHTauuun, B TOM 4ucne ¢
MCNONIb30BaHUEM 3/IEKTPOHHOIO
OOKYMeHTO060pOoTa M CKBO3HbIX
UMPpPOBbLIX TEXHONOTUN.

MNK. 1.6. OpraHunsoBbiBaTb
BbINOJIHEHUE TOpProso-
TEXHONOTMYECKUX NPOLECCOB, B
TOM 4uCAe C NPUMEHEHUEM
UMPpPOBbLIX TEXHONOTUN.

MK 2.3. Mposoautb cbop,
MOHUTOPUHT U CUCTEMATU3ALMIO
LEHOBbIX MOKa3aTenen TOBapos,
B TOM YMC/e C UCMOJIb30BaHUEM
MHPOPMALMNOHHbIX
WHTENIEKTYaIbHbIX TEXHOIOTUIA.

MK 2.6. PaccuntbiBaTb
noKasartenu appeKkTUBHOCTH
npeAnpUHUMATENBCKOM
OeATeNnbHOCTU, B TOM 4ucne ¢
NPUMEHEHMEM  MPOrPaMMHbIX
NpPOAYKTOB.

P.12. Tembl 12.3, 12.6— n-o/c.

P.13. Tembl 13.2— n-o/c, 13.3, 13.4,

13.5.

P. 14. Tembl 14.3— n-o/c, 14.6— n-o/c.

P.15. Tema 15.5—- n-o/c.

NPaKTUYeCcKnx pabot
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