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Pabouas nporpamMma yueOHoi aucummunsl [1/[.01 Mamemamuxa pazpaboTaHa Ha
ocHoBe DenepanbHOro roCyIapcTBEHHOrO OOPa30BATENBHOrO CTaHAApTa (Hajee
®dI'OC) cpeanero mnpodeccuoHanbHoro odOpazoanus (nmanee CIIO) mo
cnenmanbHoctd  13.02.07  Onekmpocuabowcenue (no  ompacisim) (bazoBas
NOJArOTOBKA) TPUMEPHON MPOrpaMMbl yUeOHOW TUCIMIUIMHBI M Y4eOHOTO TIJIaHa.

Opranuzanus-pazpabotunk: bpsHckuii punmar.

Pazpabotuuku:

[llBenoBa H.A. - mnpenogaBarenb MNEPBOM KBATM(PUKALMOHHOW KaTErOpUr
Bpsuckoro ¢pummana TT'YTIC.

Bapeiitmc K.C. - mnpenomaBarens mnepBoil KBaTM(PUKANMOHHON KaTeropuu

Bpsuckoro ¢pummana TT'YTIC.

Penien3eHTHI:

Korora M. A. — npenogaBareinb NepBoid KBanu(pUKAIMOHHONW KaTeropuu bpsHCKoro
bunuana;

OxyneBa B.B. — mnpenopaBarens MaTeMaTHKHA BBICHICH KBaMM(UKAIIMOHHON

kareropun MbOVY COILI Ne41 r. bpsiHcka.

OnoOpeHO Ha 3acelaHUM LUKIOBOW KOMHCCHH  OO0IIEMPO(PECCHOHABHBIX,
€CTECTBEHHO- HAYYHBIX U MATEMATHYECKUAX T CUUIUIAH

ITpotokon Ne 7 ot «19» mas 2023 r.

[Ipeacenarens LUKIOBOM KOMUCCUA [Manomnnkosa B.H.

PaccMmotpena Ha 3acenannu MeToAMYECKOrO COBETA
[TpoTokon Ne ot «24» mast 2023 r.
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PexoMeH10BaHa K yTBEPXKACHUIO [lejarornueckum coBeToM
[Tporokon Ne8 or «25» mast 2023 .
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1. O0mas xapakrepucTuka padoueii nporpamMmsl 001e00pa3oBaTe/IbHOIM
aucnunaabl I1J1.01 MaTtemaTuka

1.1. Mecro AUCHHIVIMHBI B CTPYKType mnpo(eCCHOHAIbHOI
oOpa3oBarenbHOil nporpammsl CIIO:

Ob6uieoOpazoBarenbHas  auciumindaa  [1J[.01  Marematnka — sBisieTcs
00s13aTeNIbHOM  4acThi0  00HIEO0PA30BATENBFHOIO  LUKIA  0OPa30BATEIBHOM
nporpaMmmbl B cootBeTcTBUM ¢ DI'OC CIIO cnenuanbHOCTH 13.02.07
ONEeKTPOCHAOKEHUE (IO OTPACIISM )

1.2. Ilesqin 1 IuIaHUPYeMbIe Pe3yJbTAThHI 0CBOCHHS JUCIMIVINHBI:

1.2.1. Ileab AMCHUANIAHBI

Conepxkanue nporpaMmbl  oOmeoOpaszoBarenpbHoil  auctuumaunbl  [1)1.01
MaremaTika HamnpaBIE€HO HA JOCTHIKEHHME PpE3YJIbTAaTOB €€ M3YyYEHUs B
cootBeTcTBUM ¢ TpeboBaHusimu DI'OC COO ¢ yuetoM mnpodeccrHoOHATBHOM
HanpasieHHoctr OI'OC CIIO.

1.2.2. Ilnanupyembie Ppe3yJbTAaTbl OCBOCHHUS 001e00pPa30BaATE/IbLHOM
qacUIHHLI B cooTBeTcTBHHE ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO

Oco0o¢ 3HauYcHHE AWCLMIUIMHA UMEET Nph (OPMUPOBAHMM H PAZBUTHH
o0umx 1 npogeccuoHanbHbIX KomneTeHui (nanee OK u [1K cOOTBETCTBEHHO).



O0mue KOMIIeTeHMH

Ilnanupyemble pe3yJibTaThl 00YUeHHS

O01ue JuciuruimHapHbIE
OK 01. Beibupats — TOTOBHOCTb K TPyAdy, OCO3HAHHWE LEHHOCTH - BIIAJETh METOAAMH [IOKA3aTENIbCTB, AJITOPUTMAMH
crocoObl pelieHts 331a4 | MacTePCTBA, TPYAOIOOUE; pemwieHnss 3amad;, yMeHHe (OPMYJIHPOBATH  OIPEIEIICHHS,
HpO(I)eCCHOHaHbHOﬁ —  TOTOBHOCTBH K AKTUBHOU AesaTeJIbHOCTH | AKCHOMBI U TEOPEMBIL, IIPUMEHATH UX, IPOBOANUTDL JOKA34TCIBHBIC
AEATEIbHOCTH TEXHOJIOTHYECKOH u COIMAJIEHOM HaNnpaBJICHHOCTHU | PACCYKICHHS B XOAC PEIICHUS 3a1a1,
NMPUMEHUTEIIBHO K CIIOCOOHOCTD HUHUITUHUPOBATh, NJIaHUPOBATH u -  YMEThb OINEPHUPOBATE TMOHATHUAMU. CTECICHb YHCIIA,

Pa3JIMIHbIM KOHTCKCTaM

CaMOCTOSITEJIbHO BBITIOJIHITD TAKYIO ACSITEIbHOCT;
— UHTEpeC K pasiu4HbIM cepam mpodheCcCHOHATBLHOM
NeATEebHOCTH,

Osnanenue YHHUBEPCAIbHBIMU yueOHbIMU
MO3HABATEIbHBIMU TEHCTBUSIMU:

a) 0a30BbIE JIOTHYECKHE NEHCTBUS:

—  CaMOCTOSITEJbHO bopMyIHpOBaTH u
aKTyaJH3UpPOBATH npodiemy, paccMaTpuBaTh ee
BCECTOPOHHE;

— YCTaHaBJIMBaTh CYLIECTBEHHBIH MNpPHU3HAK  WIH
OCHOBAHUS JJIsl CPaBHEHHUSI, KJIACCU(UKALNU U O0O0IIeHUS,

— ompenenaTb  LENW  JAEATENbHOCTH,  3a/1aBaTh

napameTpbl U KPUTEPUHU MX TOCTUKEHUS,

— BBIIBISITH 3aKOHOMEPHOCTH W TMPOTHUBOPEUUS B
paccMaTpUBAEMBbIX SIBJICHHSX,

— BHOCUTb KOPPEKTHUBBI B JEATENbHOCTb, OIIEHUBATH
COOTBETCTBHE PE3YJIBTATOB II€JIsIM, OLIEHHBATH PUCKU
MOCNENCTBUHN AEATEIbHOCTH,

— pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TPU PEIICHUU
JKU3HEHHBIX TIPOOIIeM;

0) Ga30BBIC UCCIIEAOBATEIBLCKHIE ACHCTBUS:

— BIaIeTh HaBbIKAMU Y4eOHO-UCCIIENOBATENBLCKON U

HpOGKTHOfI JCATCIIbHOCTH, HaBbBIKaAMU pa3p€licHusd
npobnem;
— BBIABJIATDH MNPUIUHHO-CJIICACTBCHHBIC CBA3U n

aKTyaJU3UpOBATh 3aa4y, BBIABUIaTh TMIIOTE3Y €€ PeLIeHus,

HaXOAWUTb  apryMeHTBbl Uil  JAOKAa3aTelbCTBA  CBOMX

YTBEPXKACHUH, 3a4aBaTh NapaMeTPbl U KPUTEPUU PELICHUS,
— QHAJIM3UPOBATb MOJY4YEHHbIE B XOJA€ pELICHUs

J'IOl"apI/I(l)M Hucjia, YMCHHUE BbIMIOJIHATL BBIYUCIICHUC 3HAYEHUH U
npeoOpa3oBaHUsl BBIPAKEHUH CO CTEMEHSMU U JorapudpmMamu,
npeobpa3zoBaHus APOOHO-PALTMOHABHBIX BBIPAKESHHUIA,

- yMeTb ONEPUPOBAaThb MOHATUSMU. paALUOHAIbHBIE,
HUPpPaLMOHAJIbHBIE, MOKa3aTeNbHbIE, CTEIEHHBIE,
JorapupMHUUYECKue,  TPUTOHOMETPHYECKHE  ypaBHEHHUS |
HEPAaBEHCTBA, UX CUCTEMBI,

- YMETb ONEPHPOBATH MOHATHSIMU: (PYHKLHS, HETIPEPBIBHAS
byHKOMA, TPOM3BOAHAS, NEPBOOOpaA3Has,  OMPEAEICHHBIN
UHTErpa, yMeThb HAaXOAUTb NPOM3BOAHBIC BJIEMEHTAPHBIX
(byHKIMH, UCTIONB3YSl CIPABOYHBIE MAaTEPHAJBI, HCCIEIOBATH B
NpOCTeHIINX Cly4asix (PYHKIUHM Ha MOHOTOHHOCTb, HAaXOIHTb
HanOoJbIINEe ¥ HAWMMEHbIINE 3HAa4YeHus (PyHKIUI, CTPOHUTH

rpagKd  MHOTOWIEHOB C  HWCIOJB30OBAHHEM  ammapara
MaTEMaTU4YECKOr0 aHaJIN3a, MPUMEHATh MPOU3BOJHYI IpHU
pemleHMM  3aJad = HA  JBWXKCHHME,  pellaTb  NPAKTHUKO-

OPUEHTHUPOBAaHHBIE 3a7aydl Ha HAWOONbIINE U HAUMEHbIIHE
3HAYEHHs, HA HAXOXKIEHUE My TH, CKOPOCTU U YCKOPEHHS,

- YMETh ONEePUPOBATh MOHITHAMU: PALlMOHATbHAS (DYHKIHS,
NoKa3aTeNbHast byHKIHA, CTEereHHast byHKIHA,
norapudmuyeckast (QYHKOHSA, TPUTOHOMETPUYECKHE (YHKIIHM;
yMEHUE CTPOUTH Ipadpyku M3y4eHHBIX (PYHKLUH, MUCIIONB30BaATh
rpaguKy TpH HM3YYEHUH MPOLIECCOB U 3aBHUCHMOCTEH, IpH
peleHny 3amad W3 OPYTux y4eOHBIX NPEeAMETOB M 3a1ad W3
peanbHOH JKM3HM, BBIpAKAThb (POPMyJIaMH 3aBUCHMOCTH MEXKIY
BEJINYMHAMU,

- YMETh pelaTh TEKCTOBbIE 337aYd Pa3HbIX THUIOB (B TOM
Yyclie Ha MPOLEHTHL, JOJNM M YacTH, Ha [BUXEHHE, PadoTy,
CTOMMOCTb TOBApOB U YCIYI, HAJOTH, 3ama4u u3 obmnactu




3a7a4d  Pe3yJbTaThl,  KPUTHYECKH  OLICHUBATh X
JIOCTOBEPHOCTb, IMPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCJIOBUSX;

— YMETb MEPEHOCUTb 3HAHUS B I[IO3HABATENBHYIO H
MPAKTHYECKYIO 00JIaCTH KU3HEAESITEIbHOCTH,

— yMETb  HHTETPUPOBATH  3HAHUS W3
MPEeIMETHBIX 00acTel;

— BBIIBUTATh HOBBIC HAEH, MPEIJaraTb OPUTHHAJIbHBIC
MOAXO/bI U PEIICHHUS,

— CHOCOOHOCTh MX HCIIOJIB30BAaHUS B MO3HABATEIBHOM
U COLIMAJIBHON MPAKTHUKE

Pa3HbIX

yIPaBJICHUS JTUYHBIMA M CEMEWHbIMU (PMHAHCAMM); COCTABIISTH

BBIPQXKEHMsI, YpPaBHEHHs, HEPABEHCTBA U UX CHUCTEMBbI IO
YCIOBUKO 3a7a4d, WCCIEAOBATh IOJIYYEHHOE peUIeHHuEe W
OLIEHUBATh MPABIONONOOHOCTD PE3YJIbTATOB,;

- yMETb OIepupoBaTh MOHSTHUSIMU: cpenHee
apupMeTHUecKkoe, MeauaHa, HauOonbpllee W HaUMEHbIIEe
3HAYEeHUs, pasMax, [IUCIEpPCUs, CTaHOAPTHOE OTKJIOHEHHUE
YHCIOBOr0 Habopa, YyMeTb U3BIEKaTh, WHTEPIIPETUPOBATH

UHPOPMALINIO, MPEACTABICHHYIO B TaONMLAX, Ha JUArpaMMax,
rpadukax, OTPaKAMOIIYI0 CBOHCTBAa pEAJbHBIX NPOIECCOB U
SBJICHHUH, TMPEIACTABIATh WHPOPMALMIO C MOMOINBI TaOIHL U
IararpaMM; UCCIeOBaTh CTATUCTUYECKUE TaHHBIE, B TOM YHCIIE C
NPUMEHEHHEM IpapuIeCcKiX METOIOB M JIEKTPOHHBIX CPEICTB;

- yMeTb ONEpPHPOBaTh TOHATHAMU. CIIyYailHBIA ONBIT W
ciy4yaiiHoe CcOObITHE, BEPOSTHOCTh CIyYalHOrO  COOBITHS,
YMEHHE  BBIYUCISTH  BEPOSTHOCTb € HCIIOJBb30BAHHEM
rpagMuecKuX METONOB, NPUMEHATb (QOPMYJBI CIOXKEHUS H
YMHOKEHUST BEPOSITHOCTEH, KOMOMHATOpHBIE (PakThl U HOPMYJIbI
NpU peIleHNH 3a/1a4;, OLEHHBATh BEPOSATHOCTH pPEaJbHBIX
COOBITHII, 3HAKOMCTBO CO CIYYalHBIMH BEJIUYWHAMH, YMEHHE
NPUBOIUTE TNPHUMEPHI TMPOSBICHUS 3aKOHAa OOJBLIMX YHCEN B
NPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSIX;

- yMeTb ONEepUpPOBaTh MNOHATHUSAMU. TOYKA, MpsAMasd,
MJIOCKOCTb, MPOCTPAHCTBO, I BYIPaHHBIN yrodi,
CKpELINBAOIIHEC MPsIMBIE, NapajyIeIbHOCTh 51

NEePNEHAUKYIAPHOCT NPSIMBIX M IUIOCKOCTEH, Yrojd MexXny
MNPSIMBIMH, YrOJI MEXAY NPsIMOM M IUIOCKOCTBIO, VIO MEXAY
MJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU A0 MJIOCKOCTH, PACCTOsHUE
MEXAY NPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSIMH, yMEHUE
UCTIONB30BAaTh MpPHU PEIICHWH 3aJad H3Y4YeHHble (akTel U







TEOpPEMBI TUIAHUMETPHH; YMEHHE OLICHUBATh pa3Mepbl OObEKTOB
OKPY’KarOIIero MHpa,

- YMETb ONEPHPOBATH MOHATHSIMHU. MHOTOIPAaHHHK, CEUEHHUE
MHOTOTPaHHMKA, KyO, NapajuieNienunesn, Npu3Ma, MHPaMUIA,
durypa u TOBEPXHOCTb BpAIICHUsS, LMIUHIAP, KOHYC, Imap,
chepa, ceyeHus: GUTYpHI BPAIICHHS, TUIOCKOCTh, KaCAKOIAsICS
ceprl, TMINHIPA, KOHYCA, IUIOLIAb TOBEPXHOCTH MUPAMU/IBI,
NPU3MBI, KOHyCa, LUWIMHApPA, IUomanb cdepbl, o0beM Kyoa,
NpPSMOYTOJIbHOTO — TapaJUIeNielInena, MHPAMUAbIL, PU3MBI,
LWIMHAPA, KOHyCa, 11apa, YMEeHUe H300pakaTb MHOTOTPaHHHUKH
U TIOBEPXHOCTH BpALICHUS, UX CEUYEHHUS OT PYKH, C MOMOIIBIO
YEePTEIKHBIX WHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB, YMEHHE
pacriosHaBaTb  CHUMMETPHIO B TPOCTPAHCTBE,  YMEHHE
pacrio3HaBaTh MPABUIbHBIE MHOTOTPAHHHKH,

- yMeTh OIEpUpPOBaTb TMOHITUSMHU. JIBUXKCHHE B
NPOCTPAHCTBE,  MOAOOHBIE  (uUrypel B MPOCTPAHCTBE,
UCTIOJIB30BATh OTHOLICHHE IUIOLIAel MOBEPXHOCTEH U 0ObEMOB
no00HBIX (PUTYP NPH PELICHUH 337124,

- yMEThb BBIYUCISTH T'€OMETPUYECKHE BEJIUYMHBI (JUIMHA,
yroJy, IUIomanb, OOBEM, IUIOLIA b MOBEPXHOCTH), HCIOJB3YS
U3y4YeHHbIE POPMYJIIBI U METOIIBL;

- YMETb ONEPHUPOBATh MOHITHAMHU: MPSIMOYTOJIbHASI CHCTEMA
KOOPIMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPIWHATHI BEKTOPA,
CKaJIIPHOE TPOU3BEACHHE, Yrojl MeEXIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BEACHNE BEKTOpAa HAa YHCIO, HAXOOUTh C
MOMOIIBIO M3YYEHHBIX (POPMYJT KOOPAMHATHI CEPENUHBI OTPE3Ka,
PacCTOsIHNE MEXKY BYMsI TOUKAMH,

- yMeThb BBIOMpAaTh NOAXOINALIMHA H3YYSHHBIA METOR st
peleHns 3a1adyy, paclio3HaBaThb MaTeMaTHUecKue (PakTel H
MaTeMaTHYeCKHe MOIENH B TPUPONHBIX W OOIIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE, YMEHHE TNPUBOAUTH IPHUMEPHI
MaTEMAaTUYECKUX  OTKPBITUH  POCCUHCKOH M MHUPOBOWU
MaTEMaTUYECKON HAYKHU,

- YMETb ONEpPHPOBATh MOHATHAMU:. ONPEAETICHHE, aKCHOMA,
TEOpeMa, CIEACTBHE, CBOWCTBO, MPHU3HAK, JOKA3aTeJbCTBO,
paBHOCHIIbHBIE  (DOPMYJIUPOBKM;, yMeHHE (HOPMYJIHUPOBATH
o0paTHO€ W TPOTUBOIOJIOKHOE YTBEP)KACHHE, TNPUBOIUTH
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OpUMepbl U KOHTPIPHUMEPHI, UCTIONB30BATh  METO[
MAaTeMaTHYeCKOW  HMHAYKLUWH, TPOBOIUTH  JOKa3aTENbHbIE
pacCy’KAE€HUs TPU pPEIleHHH 3a7ad, OLCHHUBATh JIOTHMYECKYIO
NPaBUIIBHOCTD PACCYKACHUH,

- yMeTb  ONEepUPOBaTb  MOHATHUSMHU.  MHOJKECTBO,
NOAMHOXECTBO, ONepaly  Haj  MHOXECTBAMH, YMEHHE
UCTIONB30BAaTh  TEOPETHKO-MHOXKECTBEHHBIH  ammapar IS
OTHCAHMSI PEATbHBIX MPOLIECCOB U SIBIICHHUH MPH PEIIEHUH 3a/1a4,
B TOM YHCJIE U3 IPYTHX YI€OHBIX TPEIMETOB,;

- yMeTh ONEepUpOBaTh MOHATHAMH: rpad, CBSI3HBIA rpad,
IepeBo, LUKJ, Tpad Ha IUIOCKOCTH, yMEHHE 3a7aBaTh M
ONMHUCHIBATh Tpadpl pPa3IMYHBIMH CHOCOOAMHM, HCIIONB30BATh
rpadbl Ipy peIIeHnH 3a1aY;

- YMeThb CBOOOJHO ONEPUPOBATH IMOHITHAMHU. COYETAHUE,
NEPECTaHOBKA, YUCJIO COYETAHHHA, YUCIO MEePECTaHOBOK;, OMHOM
HbroToHA; yMeHuMe TpPUMEHSITh KOMOMHATOpHbIE (aKTBl |
PACCYKAECHUS IS PEIIECHUs 3a1aY;

-yMETh ONEPUPOBATh TMOHATHAMU. HATYPAJbHOE YHUCIO,
[[EJIOE YUCJIO, OCTaTOK II0 MOAYJI0, PALHOHAIBHOE YHCIIO,
UpPPAllMOHAIbHOE YHCJIO, MHOXKECTBA HATYPAJbHBIX, LEJbIX,
PALMOHATIBHBIX, AEHCTBUTEIbHBIX YUCEJ, YMEHHE HCIIOIB30BaTh
NPU3HAKH JENMMOCTH, HAaWMEHBbIIWH OOWuil JenuTens W
HanMeHblIee odmee KpaTHoe, anroputM EBkinaa npu pemeHnn
3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMH MMO3UIMOHHBIMH CHCTEMaMH
CUHCJICHUS,

- yMeTb CBOOOAHO OMNEpPUPOBATh IMOHATUSMHU. CTEIEHb C
LIEJIbIM TTOKa3aTesieM, KOPEHb HAaTypaJbHOW CTENEHH, CTETEHb C
pPALMOHATIBHBIM ~ TIOKA3aTeNieM, CTeNeHb C JeHCTBHTENBHBIM
(BeIIeCTBEHHBIM) TMOKa3aTejeM, JorapudM dYucCia, CHHYC,
KOCHHYC U TAHT'€HC TPOM3BOJIBHOTO YNCIIA,

- yMeTb  ONEpUpPOBaTb  MOHATHUSIMH.  TOXIECTBO,
TOXKAECTBEHHOE TNpeo0pa3oBaHHe, ypaBHEHHE, HEPaBEHCTBO,
crCcTeMa YPaBHEHUH U HEPABEHCTB, PABHOCHIBHOCTD YPAaBHEHUIA,
HEPaBEHCTB M CHUCTEM, pAalMOHAJIbHBIE, HPPALUOHAIBHBIE,
MIOKa3aTeJbHBIE, CTETICHHbIE, JorapupMUUECcKHe,
TPUTOHOMETPHUECKUE YPABHEHHs, HEPABEHCTBA U CHUCTEMBI,
YMEHHE pellaThb YPaBHEHMs, HEPABEHCTBA W CHCTEMBbI C
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NOMOIIBI)  PAa3IMYHBIX  NPHEMOB,  peLIaTb  YPaBHEHHUS,
HEPaBEHCTBA M CUCTEMBbI C TAPaMETPOM; MPUMEHSTh YPAaBHEHHUS,
HEPaBEHCTBA, UX CHUCTEMBI JISl PELIEHHS] MATEeMAaTHYECKUX 3a/1a4
W 337124 U3 PA3IMYHBIX 00JIACTeH HAYKU U PEaIbHOM KHU3HH;

- yMeTb CBOOONHO ONEPUPOBATH NOHATHSIMH: Tpadux
¢byHkumy, obpaTHast QyHKIHS, KOMIO3HLUSA HYHKIUHN, JIUHEHHAS
¢byHkumsA, kBagpaTuuHas (QYHKOHS, CTeNeHHas (QYHKOUA C
LIEJIBIM [TOKa3aTeNleM, TPUrOHOMeTprUeckue GpyHKIuu, oOpaTHble
TPUTOHOMETPHUECKHUE byHKIHH, NOKa3aTenbHas u
norapumuueckass (QyHKUMH, YMEHHE CTPOUTh TIpaduKH
(byHKUIMH, BBINOJTHITH peodpa3oBanus rpapukos GyHKINT;

YMEHHE HCIONBb30BaTh rpaduku (QyHKIUN I U3YHEeHUs
NPOIIECCOB M 3aBHCUMOCTEH TPU PEIIeHHH 3a1a4 M3 JPYTux
yueOHBIX TPEIMETOB M U3 PEaTbHOW JKU3HH, BBbIPAKATh
(dbopMyIamMu 3aBUCUMOCTH MEXIy BEITMUYNHAM,

yMeHHe CBOOOIHO OMNEepUpOBaTh TMOHSATHSIMU. YETHOCTD
byHKOMM,  TEPUONUYHOCTb  (PYHKLIWH,  OrpaHMYEHHOCTH
(yHKIMH, MOHOTOHHOCTb (YHKIHH, O3KCTPeMyM (YHKIUH,
HanOospllee W  HAaWMEHblIee 3HA4YCHUS  (PYHKUUH  Ha
NPOMEXKYTKE; YMEHHE MPOBOIUTH HCCIEOBaHNE (PYHKIINY,

yYMEHHE HCIIONIb30BaTh CBOWCTBA M Tpadpuku QyHKIUA ams
pelieHnsT ypaBHEHHWH, HEPABEHCTB M 3a7ad C MapaMeTPaMu;
n300paxkaTh Ha KOOPIAUHATHOW TJIOCKOCTH MHOXKECTBA PeIleHui
ypaBHEHHH, HEPABEHCTB U MX CHCTEM,

- YMETb CBOOOIHO OIEPUPOBATH MIOHATHUSIMU.
IIOCJIEIOBATENbHOCTb, apudmernueckas nporpeccusi,
reOMeTpHYeCKasl  MpOrpeccHs,  OECKOHEYHO  yObIBaroIIast
reoMeTpuyecKast nporpeccus, yMeHHe 3anaBaThb
MOCJIEIOBATEIbHOCTH, B TOM YHCJIE€ ¢ TIOMOLIBIO PEKYPPEHTHBIX

opmyu;

- yYMeTb OMNEpPHPOBaTh IMOHATHUSMH. HEMPEPHIBHOCTH
¢byHknMy, acuMnToThl rpaduka (QyHKUUH, MepsBas W BTOpas
NPON3BOIHAS (PYHKIUH, TEOMETPHUECKUN U (PU3NIECKHIA CMBICI
NPOM3BOIHON, mepBOOOpa3Has, ONPENeJCHHBIH  WHTErpal;
yMEHHE HaxXOOUTh aCUMNTOTHl Tpaduka (yHKOUH, yMEHHe
BBIYUCIISIT TPOU3BOAHBIE CYMMBI, MPOU3BEICHUS, YAaCTHOTO H
KOMIIO3UIIMN (YHKIMHA, HAXOOUTh YPAaBHEHHE KAaCATENbHOH K
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rpaduky $yHKIMY;

YMEHHE HCIOJNb30BaTh MNPOU3BOMHYIO U HCCIICIOBAHUS
byHKOMHA, [0  HAXOXKIASHHWS  HAWIYYIIero  PELIeHHs B
NPUKJIAIHBIX, B TOM YHCJE€ COLMAIBHO-3KOHOMHUYECKHX H
dusnyeckux 3amayax, I ONMpenesIeHHsI CKOPOCTH U YCKOPEHUS,
HAXOAWTH Miomaan u oObeMbl (QUTyp C MOMOIIBIO MHTErpana,
NPUBOIUTE TIPUMEPbl MATEMAaTUYECKOrO MOJCITUPOBAHUA C
noMoIbio A hepeHInaNbHbIX YPaBHEHUH,

- yMeTb ONEpPHPOBATh NOHATUSIMH. KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJb MW apryMeHT
KOMILUIEKCHOTO 4Hucya, (opMa 3alUCH  KOMIUIEKCHBIX YHCEN
(reomeTpudeckas, TPUTOHOMETpPHUECKass W anredpamyeckasi);
yMeTb  TNPOM3BOAMTHL  apupMeTHdyeckue  JOeHCTBHA  C
KOMILIEKCHBIMU YUCJIAMU;, TIPUBOIUTH NMPUMEPHI HCIIOJIb30BAHHS
KOMILIEKCHBIX YHCE,

- yMerb CBOOOIHO OMNEPHPOBATH MOHATHUSMHU. CpEnHEe
apupMeTHUecKkoe, MeauaHa, HauOoJbllee W HAUMEHbLIEe
3HAYEHHs, pa3Max, IUCIEPCHs], CTAaHIAPTHOE OTKJIOHEHHE IS
OMUCAaHWs  YHCJIOBBIX  JAaHHBIX; YMEHHE  HCCIEeNOBaTh
CTaTUCTHYECKHE JaHHbIE, B TOM HYHCJIE€ C TNPUMEHEHHEM
rpagMuecKuXx METONOB M BJIEKTPOHHBIX CPEACTB; IpaduIecKu
UCCIIENIOBATh COBMECTHBIE HAONIONEHHSI ¢ TIOMOLIBIO JUArpamm
paccenBaHMs U IMHEHHON Perpeccuy,

- yMeTb  HAaxOOUTh  BEPOATHOCTH  COOBITUH  C
UCTIONB30BAaHUEM TIpaUYeCKMX METOMOB, NPUMEHSATb IS
pemenns 3amad  (QOPMYJBI  CIOXKEHHS W YMHOXKEHHS
BEPOSITHOCTEH, (OPMyJly TOJHOM BEPOSITHOCTH, (HOPMYJTy
bepaymnmu, xkomOuHatopHblie (akTel W (OPMYJBI, OLECHHBATH
BEPOSITHOCTH  PEAJbHBIX  COOBITHI, yMEHHE ONepUpOBAaTh
MOHATHUSIMH: ciyvaitHas BEJINYHHA, pacnpeneneHue
BEPOSITHOCTEH, MAaTeMaTHYECKOe OXHUJIAHUE, TUCTIEPCHS W
CTaHIAPTHOE OTKJIOHEHHE CIIy4alHOW BEJNUYUHBL, (DYHKIHH
pacripeneneHusi U TUIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOrO U
HOPMAJIbHOT'O paclpeneeHnii, yMEeHHe HCIOIb30BaTh CBOIMCTBA
U3YUYEHHBIX PaCTpeNeNeHui AN PEeLIeHHus 3a1a4; 3HAKOMCTBO C
MOHATHSIMHU. 3aKOH OONBIIMX YHCEN, METOAbl BBIOOPOUYHBIX
UCCIICIOBAHMI, YMEHHE TPUBOAUTH TNPUMEPBI TMPOSBICHHUS
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3aKOHa OOJBIIMX YHCENT B MPHPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSIX;

- yMmeTb CBOOOIHO OINEPUPOBATH MOHSTHUSAMHU. TOYKA,
npsiMasi, TUIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, Jy4, IUIOCKHUI
yroJi, ABYTPaHHBIA yroJ, TPEXTPaHHBIN yIroJl, NepPeCceKaroInecs,
napauleNbHbIE U CKPEIUBAIOIINECS TPsIMble, NAapajlIeIbHOCTh U
NEePIEHINKYISIPHOCTh TPSIMBIX U IUIOCKOCTEH, Yroin Mexay
NPSAMBIMU, YIOJ MEXKIY MPSIMOH M TUIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH, YMEHHE HCIIONIb30BaTh MNPH PEIIECHUH 3a1ad
u3ydeHHble (aKTl M TEOpeMbl IUIAHUMETPUH, yMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHpPE, YMEHHE
OIepUPOBATH MOHSATHSIMH MHOTOT'PaHHHK, ceueHue
MHOTOTPAaHHHMKA,  MPABHJIbHBI ~ MHOTOIPAHHUK,  MPHU3MA,
nupamMuna, Gpurypa u MoBepxXHOCTb BPAIIEHHS, LIMJIUHIP, KOHYC,
map, cdepa, pasBepTka MOBEPXHOCTH, CEUYEHUS] KOHyca H
LIUIMHAPA, NapajjiesbHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa,
IUIOCKOCTB, Kacamomasicss c(epbl, LUUINHAPA, KOHYCAa, yMEHHE
CTPOHTD CEUYEHHE MHOTOTPaHHHKA, N300pakaTh MHOTOTPAHHHKH,
(Urypbl M TOBEPXHOCTU BPALLEHUS, UX CEUEHHs, B TOM YHUCIE C
MOMOIIBIO 3JIEKTPOHHBIX CPENICTB, YMEHHUE NMPUMEHATh CBOIHCTBA
reOMETPUUYECKHX (QUTYp, CaMOCTOSTENBbHO (OPMYJIHPOBATH
OmpeneNeHus u3y4aeMblX (Uryp, BBIIBUIATb THIIOTE3BI O
CBOMNCTBAaX M MPU3HAKAX T€OMETPUYECKHX (HUryp, 0OOCHOBBIBATH
WIA ONpPOBEPraTh WX, yMEHHE MPOBOAUTH KJIACCH(YUKALIUIO
Guryp mo pasjaMYHbIM IMPU3HAKAM, BBIMOJHITH HEOOXOIMMBbIE
JOTOTHUTEBbHBIE TOCTPOSHUS,

- yMeThb CBOOONHO OIEPUPOBATH MOHATHIMH: ILJIOMIATb
¢burypsl, 00beM (UTypBI, BETHUNHA YIia, PACCTOSHUE OT TOYKH
10 TIUJIOCKOCTH, PAcCTOSTHHUE MEXAy TNPSIMBIMH, pPAacCTOSHUE
MEXAY IUIOCKOCTAMH, IUIOMAAb Chephl, TUIOMAAb MTOBEPXHOCTH
NUpaMHUIbL, TPU3MBL, KOHyCa, LWIMHApPA, 00BeM Kyoa,
NpPSMOYTOJIbHOTO — TapaJUIeNielInena, MHPAMUAbIL, PU3MBI,
IWIMHAPA, KOHYyCa, INapa; YMEHHe HaXOAWTb OTHOIIEHHUE
00BbeMOB TOTOOHBIX PUTYP;

- ymeTb CBOOONHO ONEPUPOBATH MOHSITHSIMU. JIBHKCHHUE,
NapajyieNbHBIl  MEPEHOC, CUMMETPHs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, TOBOPOT, Mpeodpa3zoBaHue MonoOusi, mogoOHbIe
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burypsl; yMeHue pacro3HaBaTh paBHbIE W NOAOOHBIE (PUTYPHI, B
TOM 4YHCJIE B TMPHPOAE, HCKYCCTBE, ApXUTEKType, YMEHHE
UCTIONB30BAaTh  T€OMETPHUYECKHE  OTHOLICHUS,  HAaXOIUTh
reOMETPHUYECKHE BETMUNHBI (JUTHHA, YOI, TUIOIaab, 00BeM) U
peLIeHnH 3a7a4d U3 APYTHX Y4eOHBIX MPEIMETOB U U3 PeajbHOM
KHU3HH,

- yMeTh CcBOOOJHO  ONEpPUPOBATH MOHSATHSIMH:
NpPsSMOYTOJIbHASL. CHCTEMa KOOPAMHAT, BEKTOP, KOOPIHHATHI
TOUYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB, NMPOHM3BENEHHUE
BEKTOpa Ha YHUCIIO, PA3JIOKEHUE BEKTOpa 1Mo 0a3ucy, CKaJsIpHOE
NPOM3BEICHNE, BEKTOPHOE IMPOU3BEACHHUE, YroJll  MEXKOy
BEKTOPAMH,; YMEHHE HCIIOIb30BaTh BEKTOPHBIN U KOOPAWHATHBIH
METON U PEUIeHHs TeOMETPHUYECKHX 3ajad W 3a1ad Apyrux
yueOHBIX MPEIMETOB, ONEPUPOBATH MOHITUAMHU: MaTpuLa 2X2 U
3x3, oOmpemenuTeNs  MaTPULBl, TE€OMETPUYECKUH  CMBICI
OIIpEeNeIUTeNs,

- yMeTb MOJENUPOBaTh pPEAbHbIE CHUTYallMd Ha SI3bIKE
MaTEeMaTHKH, COCTABJIATh BBIPAKECHUS, YPAaBHEHUS, HEPABEHCTBA
U MX CHUCTEMBI 10 YCIIOBHUIO 33Ja4H, UCCIIEIOBATh NOCTPOCHHBIE
MOZEIH c UCTIOJIb30BaHUEM amrmapara anredOpsl,
UHTEPIPETHPOBATH MIOJTyYE€HHBIN pe3yJbTar; CTPOHTH
MaTeMaTHYECKHUE MOJIEIH C MIOMOLIBIO T€OMETPUIECKUX TTOHSATHIHA
U BEJIMYWH, PeUIaTh CBSI3aHHBbIE C HUMU MPAKTHUECKHE 3alauy,;
COCTABJISAITh BEPOATHOCTHYIO MOJENb U HMHTEPIPETHUPOBATH
NOJIyYeHHBIH  pe3yJbTaT; peliaTb MPHUKJIAJHbIE  3a1a4d
CpEeACTBAMH  MAaTEMAaTHYEeCKOrO aHajlu3a, B TOM HYHCIE
COLIMAJIbHO- 3KOHOMHYECKOTO U (PH3HUECKOr0 XapaKkTepa,

- yMeHHe BBIOMpATh MOIXOMSAIIUN METON Ui PeIleHUs
3aa4d; TOHMMAaHHE 3HAYMMOCTH MATEMAaTHKH B H3yYEHHUH
NPUPOAHBIX M OOIIECTBEHHBIX IMPOLECCOB U SIBJICHHIA;, YMEHHE
pacrio3HaBaTh MPOSIBIICHHE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
yMEHHE TPHUBOAUTH MPUMEPbl MATEMAaTHYECKUX OTKPBITUH
POCCUICKON ¥ MHUPOBOW MAaT€MaTUYECKON HAYKH

OK 02. Ucnonp30Barb
COBPEMEHHbBIE CPEACTBA
MOKCKA, aHAJIN3a U
UHTEPIPETALNH

B obnacty IeHHOCTH HAYYHOTO NMO3HAHMS:

- cOPMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM

MPAKTUKH, OCHOBAHHOI'O Ha JHUaJIore

KYyJbTYD,

- YMETb ONEpPUPOBATHb MOHATHSIMH. pPALHOHANbHAS (yHKIIHSL
NoKa3aTeNbHast byHKIHA, CTEereHHast byHKIHA,
norapudmuyeckast (yHKOMS, TPUTOHOMETpHYECKHE (PYyHKIUH,
oOpaTHble (YHKUMH, YMEHHE CTPOUTHh rpaduKu H3y4EHHBIX
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uHpOpMaLUHU U
UH(POPMALIMOHHBIE
TEXHOJIOTUH JJISI
BBIMOJIHEHUS 337124
npoeCCUOHATTLHOM
IEATENbHOCTH

CNocOOCTBYIOIIETO OCO3HAHUIO CBOEro MecTa B
MOJIUKYJBTYPHOM MHUPE;
- COBEpILICHCTBOBAHUE SA3BIKOBOM M  YUTATEJIbCKOH

KYJIbTYPbI KaK CPEACTBA B3aUMOACHCTBUS MEXAY JIOJbMU U
MO3HAHUS MUPA,
- OCO3HaHUE LIEHHOCTH Hay4YHOH AESITEIbHOCTHU, TOTOBHOCTH

OCYIIECTBJIATb ~ TMPOEKTHYID W HCCIEIOBATENBCKYIO
AesITeNIbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

OBrnanenne YHHUBEPCATbHBIMU MO3HABATEbHBIMU
NEeUCTBUAMM:

y4eOHBIMU

B) pabota ¢ nHpopMaLHei:

- BIANeThb HABbIKAMHM TMOJy4YeHUs HHpOpMauuum u

UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYIIECTBISATh
NOWUCK,  AHAJIN3,  CHUCTEMATH3aLMI0O  HHTEPIPETALIUIO
UH(pOPMAaLIUU Pa3IMYHBIX BUAOB (POPM MPEICTABICHUS,

- CO37aBaTh TEKCThl B Pa3M4YHBIX (OpMaTax € Yy4eTOM
Ha3HaueHUs: MHQOPMAIK U LENIeBONW ayAUTOPUN BBIOHpAst
ONTUMAJIBHYIO (POPMY MPENCTABIEHIS U BU3YAJTU3ALHH;

- OLEHHMBATb JOCTOBEPHOCTH, JIETUTUMHOCTb HH(OPMALIHH,
€e COOTBETCTBHE TMPABOBBIM M  MOPAIBHO-3TUYECKIM

HOpMaM,;
- HCNONb30BaThb  CpeacTBa  WH(POPMALMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTUI B peleHun
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U OPraHU3alMOHHBIX

3amaq ¢ coOmoneHneM TpeOOBaHUN 3PrOHOMHUKH, TEXHHKH
0€30MMacHOCTH THUTHEHBI, PecypcocOepekeHuns, MPaBOBbIX U
STUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€30MacHOCTH;
- BJaIeThb HABBIKAMHM  PACIO3HABAHUS W 3aIUTHI
uHpopMalnu, HHPOPMAIIMOHHON 0€30MaCHOCTH TIMYHOCTH

(byHKIMH, UCMOMB30BAaTh IPaQUKU MPH U3YUEHHH MPOIECCOB U
3aBHCUMOCTEH, TNpPU pEIIeHWH 3aJad U3 JpyTuxX y4eOHBIX
NPEAMETOB U 3a7a4 U3 PeajbHOMN KU3HH, BBIPAKaTh (OpMyTaMu
3aBHCUMOCTH MEKAY BEINIHHAMY,

- YMeThb OIEPHUPOBATH MOHSATHUSIMHU. TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMA yPaBHEHHUN
U HEPABEHCTB, PAaBHOCWJIbHOCTb YPAaBHEHUH, HEPAaBEHCTB U
CHCTEM, pAalUOHANbHbIE, HPPALMOHAIBHBIC, IOKA3aTEJIbHBIE,
CTETICHHBIE, JorapugMUUECKHE, TPUTOHOMETPHUYECKHUE
ypaBHEHUsI, HEPABEHCTBA U CUCTEMbBI, YMEThb pPeLIaTh YPaBHEHUS,
HEPaBEHCTBA U CHUCTEMbI C IIOMOIIBIO PA3JIUYHBIX MPUEMOB;
pewmarb ypaBHEHUS, HEPAaBEHCTBA M CHUCTEMBI C IapaMeTpOM;
NPUMEHSTh YPABHEHUS, HEPABEHCTBA, UX CHUCTEMBI JUJIST PELICHHS
MaTeMaTHUYECKUX 3a7a4 M 3a[a4 U3 Pa3IUYHbIX Oo0NacTel HayKu
Y peajbHOM JKU3HU,

- yMeTb CBOOOAHO OINEPUPOBATH TMOHSATHUSIMH. [IBHXKCHHUE,
NapajyIeNbHbIl  MEPEHOC, CUMMETPHsl Ha IUIOCKOCTH M B
MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MOAo0us, MOXOOHbBIE
(GUrypsl; yMeTh pacro3HaBaTh PaBHbIE U MOAOOHBIC (QUTYpHI, B
TOM 4YHCJIE B TMPHUPONAE, HCKYCCTBE, apXUTEKType, YMETb
UCTIONB30BAaTh  T€OMETPHUYECKHE  OTHOLICHUS,  HAaXOIUTh
reOMETPHUYECKHE BETMUNHBI (JTMHA, YOI, TUIOIAaab, 00beM) MpH
peLIeHnH 3a7a4d U3 APYTHX Y4eOHBIX MPEIMETOB U U3 PeajbHOM
KU3HU

OK 03. [Inanuposats 1
pea30BbIBATH
COOCTBEHHOE
npodeccuoHanbHOe U
JHYHOCTHOE Pa3BUTHE,
NPeANPUHIMATENBCKY O
NEeSITEIbHOCTD B

B obnacti 1yXxOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

- ¢(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO
MOBENICHUS;

- CHOCOOHOCTh OLEHUBATh CHTYalU0 H TNPUHUMATh
OCO3HAHHBIE pELIeHUs, OPUEHTUPYSCh HA MOpPAJIbHO -
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH,

- OCO3HAHUE JIMYHOIO BKJAaAa B NMOCTPOCHHE YCTOMYHUBOIO

- yMeTb  ONEpPUPOBATb  MOHATHSAMHU.  PALMOHAJIBHBIE,
HUPpPaLMOHAJIbHBIE, MOKa3aTeNbHbIE, CTEIEHHBIE,
JorapupMHUUYECKue,  TPUTOHOMETPHYECKHE  ypaBHEHHUS |

HEPAaBEHCTBA, UX CUCTEMBI,

- yME€Tb ONEpPUPOBATb MOHATUSMU. MHOTIOIPAHHHK, CEUEHUE
MHOTOTPaHHMKA, Ky0, NapajuleJienuIies, Mpu3Ma, MNHPaMUAa,
durypa ¥ NOBEPXHOCTb BpAIICHUs, IUIMHIAP, KOHYC, Imap,
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poheCCHOHAIBHOMI
cepe, HCTIONB30OBATH
3HaHUS 10 (PUHAHCOBOM
PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHsIX

Gymymero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAUTEISIM U (WJH)
OpPYTMM 4JieHaM CeMbH, CO3[aHUI0 CEeMbM Ha OCHOBE
OCO3HAHHOTO MPUHATUS LEHHOCTEW CEMEWHON »KU3HU B
COOTBETCTBUU C TpaauLusAMu Hapoaos Poccuu;

OBnaneHne yHUBEPCAIbHBIMU PEryJISITUBHBIMU JEHCTBUSIMU:
a) CAaMOOPTaHU3ALIHS:

- CaMOCTOSITEIbHO  OCYILIECTBJISITH  IO3HABATENbHYIO
OeSITeNbHOCTh,  BBIABIATH ~ NPOOJEMBI,  CTaBUTh |
(dbopMyMpoBaTh COOCTBEHHBbIC 3a7adu B OOpa3OBaTEIbHOU
NesATENbHOCTH U KU3HEHHBIX CUTYaLMSIX;

- CAaMOCTOSITEJIPHO COCTABIISATh TUIAH PEIICHUS] TPOOJIEMBI C
y4eToM HUMEROLITUX CSl pecypcos, COOCTBEHHBIX
BO3MOJKHOCTEH U NPEANOYTECHHUI,

- JaBaTb OLIEHKY HOBBIM CUTYaLUsIM,

crocoOCcTBOBATh (DOPMUPOBAHUIO M TPOSIBJICHUIO IMTUPOKOH
SPYAMLIMM B Pa3HbIX OONACTSIX 3HAHWH, MOCTOSIHHO
NIOBBIIIATH CBOI 00pa30BaTEIbHBIN U KyJbTYPHBII YPOBEHB;
0) CAMOKOHTPOJIb:

UCTIONB30BaTh MPUEMBbI pe(pJIeKCHU Al OLIEHKH CHTYAllHH,
BbIOOpa BEPHOTO PELICHNUS,

- YMeTb OILIeHMBAaTb PUCKU U CBOEBPEMEHHO IPUHHUMATH
peLIeHUs IO UX CHUXKEHUIO;

B)  OMOLMOHAJIBHBIA  HMHTEJUIEKT,
c(hOPMHUPOBAHHOCTD:

BHYTPEHHEH MOTHBALIUM, BKJIIOYAKOIIEH CTPEMJIEHHE K
JOCTHXEHUIO LIeNIU U yCIeXy, ONTUMM3M, UHULIMATUBHOCTbD,
yMeHHe JeHCTBOBATh, HCXO/ U3 CBOMX BO3MOXKHOCTEH;

- OMIATWH, BKIKOYAOIMEH CcrnocoOHOCTh  MMOHMMATH
SMOLIMOHAJIbHOE COCTOSIHUE JPYrHX, Y4YWUTBIBaTb €ro Ipu
OCYILIECTBIEHUHU KOMMYHHUKAIUH, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COLMAJbHBIX HABBIKOB, BKJIOYAIOIIHUX CIOCOOHOCTD
BBICTPAaUBaTh OTHOLIEHHS C IPYTMMH JIOIbMH, 3a00THTHCH,
NPOSIBJISITh HHTEPEC U pa3penarb KOH(PIUKTHI

MPEATOararo i

chepa, ceyeHus: GUTYpHI BPAIICHHS, TUIOCKOCTh, KaCAKOIAsICS
cepbl, HUIUHAPA, KOHYCA, TJIOMIAb MOBEPXHOCTH MUPAMUIIBL,
NPU3MBI, KOHyCa, LUWIMHApPA, IUomanb cdepbl, o0beM Kyoa,
NPSMOYTOJIbHOTO — TapaJIeNielInNeaa, MHPAMHUAbL,  TPU3MBIL,
LWIMHAPA, KOHyCa, 11apa, YMEeHUe H300pakaTb MHOTOTPaHHHUKH
U TIOBCPXHOCTU BpPALICHHA, UX CCUCHHSA OT PYKHU, C MOMOILIbIO
YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPENCTB, YMETb
pacrio3HaBaTb ~ CHMMETPHIO B TPOCTPAHCTBE,  YMETh
pacno3dHaBaThb MPaBUJIbBHBIC MHOT'OI'PAHHUKH,

- YMETb ONEPUPOBATb MOHATUAMU. IPSIMOYTOJbHAsE CHUCTEMA
KOOpAUHAT, KOOPAUHATBI TOYKH, BEKTOP, KOOPAUHATHI BCKTOPA,
CKaJIIPHOE TPOU3BEACHHE, Yrojl MeEXIy BEKTOpaMH, CyMMa
BEKTOPOB, IMPOU3SBCACHHUEC BCKTOPAa Ha YHCIIO, HaXOAUTb C
MOMOIIBIO M3YYEHHBIX (POPMYJT KOOPAMHATEI CEPENUHBI OTPE3Ka,
PacCTOAHHUE MEXKAY ABYMs TOUKAMU

OK 04. D¢ pexrusro
B3aUMOJENCTBOBATD U

- TOTOBHOCTb K CaMOPAa3BUTUIO, CaAMOCTOATCIBHOCTU H-
CAMOONPECACIICHUIO,

- YMeTb ONEpHUPOBATb MOHATUSAMM. CIy4YallHBI ONBIT U
ciydaiiHoe COOBITHE, BEPOSITHOCTD CIIYYaHHOTO COOBITHSI, YMETh
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paboTaTh B KOJUIEKTUBE U
KOMaH e

- OBJIAICHUE HAaBBIKAMH  Y4eOHO-HCCIIEIOBATENBCKOMH,
MPOEKTHON U COLIMAIbHON AEATENIbHOCTH,

Osnanenue YHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU
JNENUCTBUSIMU:

0) coBMeCTHasI e TEbHOCTD!

- TMIOHUMAaTh U UCIOJB30BaTh NMPEUMyLlecTBa KOMaHIHONW U
WHIMBUAYAJIBbHOH paboThI,

- [pPUHMMATb  ILIeId  COBMECTHOM  JAEATENbHOCTH,
OpPraHU30BBIBATb U KOOPAUHUPOBATb MAEWCTBHA 1O €€
OOCTHXKCHUIO. COCTABJIATh IUUIAH JEHCTBHI, pacnpenessiTh
POJIH C yU4ETOM MHEHHMH YYaCTHUKOB OOCYKAATh PE3yJIbTaThl
COBMECTHOH paboTHI;

- KOOPAMHHMPOBaTb W BBINOJHATH pPadOTy B YCIOBHAX
peasbHOrO, BUPTYaJIbHOTO u KOMOWHHPOBAHHOTO
B3aUMOJICUCTBHUS,

- OCYULIECTBJIATh MO3UTHBHOE CTPATErH4YeCKOe MOBENECHUE B
pPa3JMYHBIX  CUTyalUsX, TMpPOsABIATb  TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATHBHBIM.

OBnaneHne yHUBEPCAIbHBIMU PEryJISITUBHBIMU JEHCTBUSIMU:
I) IpUHATHE ceOsl U IPYTHX JIFOICH:

- INPUHUMAThb MOTHUBBI U apryMEHThbl APYTuX JOJAed Npu
aHaJIN3€e Pe3yJIbTaTOB AEATEeIbHOCTH,;

- TNpU3HaBaTb CBOE INPaBO M MpPaBO JPYyrux JroAed Ha
OIHOKH;

- pa3BuUBaTb CIOCOOHOCTh TOHMMATh MHpP C TO3HLUHU
APYroro 4yenoBeKa

BBIYUCIISITE BEPOSITHOCTH C HCIOJB30BAHHWEM TIpadpuyuecKux
METOZIOB, MPUMEHSTh (OPMYJIBI CIOXKEHUS W YMHOXKEHHS
BEPOSITHOCTEH, KOMOWHATOpHBIE (akTel H  (OPMYyNBI IPH
peLIeHnH 3a/ad; OLCHUBATh BEPOSITHOCTH PEANbHBIX COOBITHIA,
3HAKOMCTBO CO CJIy4alfHbIMH BEJMYMHAMH, YMEHHE MPUBOIUTH
NPUMEPBI TPOSIBJIICHUST 3aKOHA OOJIbIINX YHCET B MPHUPOAHBIX H
OOILIeCTBEHHBIX SIBICHUSX

- YMeTh CBOOOTHO OMEPUPOBATH MOHATUSIMH: CTENEHb C LENbIM
NoKaszarejeM, KOPEHb  HATypajbHOH  CTENEHH, CTEeNeHb
pPALMOHATIBHBIM ~ TIOKA3aTeNieM, CTeNeHb C JeHCTBHTENBHBIM
(BeIIeCTBEHHBIM) TMOKa3aTejeM, Jorapudm dYucia, CHHYC,
KOCHHYC U TAHT'€HC TPOM3BOJIBHOTO YNCIIA,

- yMeTb CBOOOAHO ONMEPUPOBATH MOHATUSAMU: rpaduk GyHKIUH,
oOpaTtHast pyHKLHUSA, KOMITO3ULUS (PYHKUUH, TUHEHHAs QyHKIHA,

KBaZpaTHUuHas (PYHKUUsS, CTeNeHHas (yHKOUS C  LeNbIM
nokKaszarejeM, TpUrOoHOMeTpudeckue (QyHKOUH, oOpaTHbIe
TPUTOHOMETPHUECKHUE byHKIHH, NOKa3aTenbHas u

norapudmuyeckas PyHKLUNH, YMETb CTPOUTh Tpadpuku GpyHKIHUH,
BBITOJIHATH MPeoOpa3oBanus rpaguKoB QyHKIIHIA,

- yMeTb HCHONb30BaThb Tpapuku (YHKIMHA IS H3YYEHHUs
NPOIIECCOB M 3aBHCUMOCTEH NPH PEIIeHHH 3a1ad W3 APYTUX
yueOHBIX TPEIMETOB M U3 PEaTbHOW JKU3HH, BBbIPAKATh
(dbopMyIamMu 3aBUCUMOCTH MEXIy BEITMUYNHAM,

- CcBOOOIHO OMEPHPOBATH MOHATHSAMH. YETHOCTb (DYyHKIUH,
NePUOIUYHOCTh  (DYHKIUHM,  OrPaHMYEHHOCTb  (PYHKLUH,
MOHOTOHHOCTb (DYHKIIHMH, SKCTPEeMyM (YHKLNH, HaHOOIbIIee U
HaVIMEHbIIee 3HAYEeHUS (PYHKUUM HAa TPOMEKYTKE, YMEThb
NPOBOJUTH UCCIIEAOBAHUE (DYHKIIHH;

- YMeTb HCHOJb30BaTh CBOWCTBA U rpadukm QyHKUMH 15
pelieHnsT ypaBHEHHWH, HEPABEHCTB M 3a7ad C MapaMeTPaMu;
n300paxkaTh HA KOOPIAWHATHON TUIOCKOCTH MHOYKECTBA PEILICHHUIA
ypaBHEHHH, HEPABEHCTB U MX CHCTEM

OK 05, OcyuecTBisaTh
YCTHYIO U IHCbMEHHYIO
KOMMYHHUKALIHIO Ha
rOCyJJapCTBEHHOM  SI3bIKE
Poccutickoinn @enepaunu ¢

B obnactu 3¢TETHUECKOTO BOCTIUTAHHS:

- DCTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs JCTETUKY
ObITa, HAYYHOTO ¥ TEXHUYECKOIO TBOPUYECTBA, CIIOPTA, TPyaa
1 O0IIECTBEHHBIX OTHOIIEHHIA;

- CMOCOOHOCTh BOCIHUTHIBATH Pa3jiMYHbIE BHIbI MCKYCCTBA,

- YMETb ONEpPHPOBATH IMOHITHUSMU. CpeaHee apuPpMEeTHIecKoe,

MenuaHa, HauOOJbIIee W HAaWMEHbIIee 3HAUYEHUs, pa3Max,
OuCHepcHs, CTaHIAPTHOE OTKJIOHEHHE YHCJIOBOTO Habopa,
YMEHHE  U3BJIEKATh, UHTEPIPETHPOBaTh  HH(POPMALIHIO,

MPENCTABJICHHYID B TaOJWIAX, Ha JAWarpaMmax, rpadukax,
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yUeTOM ocobeHHoCTeH
COLIMAJIBHOTO u
KyJIbTYPHOI'O KOHTEKCTa

TpaguLMd W TBOPYECTBO CBOEr0 M JPYrUX HapOOB,
OILIYLIAaTh SMOLIMOHAIBHOE BO3AEHCTBUE UCKYCCTBA,

- yOeKIEHHOCTh B 3HAUUMOCTHU JUIsl JINYHOCTH U OOIIecTBa
OTEUECTBEHHOI0 W MHPOBOIO MCKYCCTBA, JTHHYECKHUX
KyJbTYPHBIX TPAOULUN U HAPOJHOTO TBOPUYECTBA,

- TOTOBHOCTb K CaMOBBIPAXXEHHMIO B pa3HbIX BHAAX
HUCKYCCTBA, CTPEMJICHHE MPOSIBIATb KAayeCTBA TBOPYECKOU
JIUYHOCTH,

OBrnanenne YHHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
NEeUCTBUAMM:

a) obmmeHue:

- OCYIIECTBJIATh KOMMYHHKAIIHH BO BCeX chepax >KU3HH,

- pacmo3HaBaTh HeBepOalbHbIE CpencTa  OOLICHMS,
NOHMMATh 3HAYEHHE COLMAJBbHBIX 3HAKOB, PACIO3HABATH
MPEINOChUIKH  KOH(JHMKTHBIX CHTYAllMid W CMsIr4aTh
KOH(JIMKTBL,

- PA3BEPHYTO U JIOTUYHO H3JIaraTb CBOKO TOYKY 3pPCHUA C
HCIOJIb3OBAHUEM S3BIKOBBIX CPEACTB

OTPaXKAKOIIYK) CBOWMCTBA pEAIBHBIX IIPOLIECCOB W SIBJICHUM,
NPEACTaBISATh WHPOPMALMIO C MOMOLIBIO TAaOJIUI] U JHATPaMM;
UCCJIENOBAaTh CTAaTUCTUYECKHE [JAaHHbIE, B TOM 4YHCIE C
NPUMEHEHHEM IrpapuIecKrx METOIOB H 3JIEKTPOHHBIX CPEICTB;

- YMETb ONEPUPOBATH MOHATUSIMHU. TOYKA, MpPsiMas, IUIOCKOCTH,
MPOCTPAHCTBO, IBYIPAHHBIA YIOJ, CKPELIUBAIOLINECS MPSMBIE,
NapajyIeIbHOCTD U NEPHEHAUKYISIPHOCTD NPSMBIX U INIOCKOCTEH,
Yrojl MEXAY MNPsSIMBIMU, YrOJd MEXAy HPsIMOH U IJIOCKOCTBIO,
YIOJl MEKAY MIOCKOCTSMH, PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH,
PacCTOsTHUE MEXIY MPSIMBIMH, PACCTOSTHUE MEXAY INIOCKOCTSIMU,
- YMETb UCHOJb30BATh MPH PEIIEHUH 33/1a4 U3yueHHbIE (HaKThI U
TEOpPEMBI TUIAHUMETPHH; YMEHHE OLICHUBATh pa3Mepbl OObEKTOB
OKPY’KaroIlero Mupa

OK 06.
rPakKIaHCKO-
MaTPUOTUUYECKYIO
MTO3HITHIO,
JIE€MOHCTPHUPOBATH
OCO3HAHHOE IIOBEJIEHNE Ha
OCHOBE TPAAULIUOHHBIX
00111e4€eI0BEUECKUX
LIEHHOCTEeH, B TOM YHCJIE C
Y4E€TOM rapMOHHU3ALUH
MEKHAIIMOHAJIBHBIX 51
MEKPEJIUTUO3HBIX
OTHOLIEHUN, MNPUMEHSATH
CTaHOApPThI
AHTUKOPPYILIMOHHOTO
MOBENEHUS

IIposBasTs

- OCO3HaHUE OOYYAIIMMUCS POCCUICKONW TpakKTaHCKOU
UACHTUYHOCTU,

- LleJIeHANlpPaBJICHHOE pPAa3BUTHE BHYTPEHHEH MO3ULIUU
JIMYHOCTU Ha OCHOBE AYXOBHO-HPAaBCTBCHHBIX LIGHHOCTGfI
HaponoB Poccuiickonn  ®Depepaumy, HUCTOPUYECKUX U
HAIIMOHAJIbHO-KYJIBTYPHBIX ~ Tpaauuud,  (HOpMHpOBAHHE
CUCTEMBI 3HAYUMbIX HEHHOCTHO-CMBICJIOBBIX YCTAaHOBOK
AHTUKOPPYILIMOHHOIO  MHPOBO33pEHHUs  NPaBOCO3HAHUA,
SKOJIOTHYECKOW KYJIBTYPBL, CIMOCOOHOCTH CTaBUTh LEIH H
CTPOUTDH JKU3HCHHBIC IJIAHBI,

B wactn rpa’kaaHCKOro BOCIUTAHUA !

- OCO3HAHME CBOMX KOHCTUTYLUHOHHBIX TMpaB U
00513aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOTIOPS/IKA,;
- MIPUHSITHE TPATULIMOHHBIX HALMOHAJIbHBIX,

00IIe4eIOBEYECKUX T'YMaHUCTHYECKHX M EMOKPATHUECKUX
LIEHHOCTEI;

- TOTOBHOCTH NPOTHBOCTOSITH HIEOJOTHMH 3KCTPEMH3MA,
HalMOHANM3Ma,  KceHopoOWHu,  AUCKPUMHHALMH IO
COLMAIbHBIM, PEJUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM

- YMETb ONEPHPOBATH NOHATHSIMH. MPSIMOYTOJIbHASI CHCTEMA
KOOPIUHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MPOM3BEJEHHE, YroJl MeEXOy BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BEACHNE BEKTOpAa HAa YHCIO, HAXOOUTh C
MOMOIIBIO M3YYEHHBIX (POPMYJT KOOPAMHATHI CEPENUHBI OTPE3Ka,
PacCTOsIHNE MEXKY BYMsI TOUKAMH,

- yMeTb BBIOWpaTh NOAXONAIIMHA WM3YYEHHBIH METON IS
peleHns 3a7adyd, paclio3HaBaThb MareMaThHdeckue (akTbl U
MaTeMaTHYeCKHe MOIENH B TPUPONHBIX W OOIIECTBEHHBIX
SIBJICHHSIX, B UCKYCCTBE;,

yMEHHE TPHUBOAUTH MPUMEPbl MATEMAaTHYECKUX OTKPBITUH
POCCHUICKON 1 MUPOBON MaTEMaTUYECKON HAYKU.

- yMeTb ONEpPHPOBaTh TOHATHAMU. CIIyYailHBIA ONBIT W
ciy4yaiiHoe coObITHE, BEPOSITHOCTD CIy4alHOrO COOBITHS, YMETh
BBIYUCIISITD BEPOSITHOCTH C HCHOJb30BaHHEM TIpadrueckux
METONIOB, MPUMEHSTh (OPMYJIBI CIOXKEHHUS U YMHOXEHUs
BEPOSITHOCTEH, KOMOWHaTOpHBIE (akTbl W (QopMynbl  mpu
peLIeHnH 3a/ad; OLCHUBATh BEPOSITHOCTH PEANbHBIX COOBITHIA,
3HAKOMCTBO CO CJIy4YaiHBIMH BEJMYMHAMH, YMEHHE MPUBOIHUTH

16




NpU3HAKAM,
- TOTOBHOCTb BECTHU COBMECTHYIO ACATCIIBHOCTh B HHTCPECAX
IpaskaaHCKOro oOLIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B
001eo0pa3oBaTeIbHON OpPraHU3aluid U AETCKO-IOHOIIECKUX

OpraHU3aLusX,
- YMEHHME  B3aUMOJEHCTBOBATL C  COLMAJIBHBIMU
UHCTUTYTAMH B COOTBETCTBHM C UX (QYHKOUSIMH H
Ha3HA4YCHUEM,

- TOTOBHOCTb K TYMAaHUTapHOW U  BOJIOHTEPCKOU
NeATEbHOCTH,

MaTPUOTHUYECKOTO BOCITUTAHUS:

- c(hOpMUPOBAHHOCTH POCCUNCKOHN TPaKIaHCKOH

UIEHTUYHOCTH, MATPUOTU3MA, YBAKEHHsI K CBOEMY Hapoay,
4yBCTBA OTBETCTBEHHOCTH nepen PomunHoN ropmoctu 3a
CBOH Kpail, CBOKO PonuHy, CBOM SI3BIK U KyJbTYpPY, IPOLLIOE
1 HACTOsIIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuy,

- LIEHHOCTHOE OTHOILIEHHE K FOCYJAapPCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY W NPUPOAHOMY HACIEAUID, MaMSITHUKAM,
TpaguuussM Haponos Poccun noctmxenusim Poccun B Hayke,
HUCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYAE,

- wuaeiHas yOeXIEHHOCTh, TOTOBHOCTb K CIY)XKCHHUIO U
samure OTedecTBa, OTBETCTBEHHOCTb 3a €ro Cyanly;
OCBOEHHbIE OOYYAOIIMMHUCS MEXKIPEAMETHbIE TOHATHS HU
yYHHUBEpCaIbHble  y4eOHble  JAEWCTBUS  (PEryJsTHBHBIE,
NIO3HABATENbHbIE, KOMMYHHKATHBHBIE);

- CHOCOOHOCTh WX HCIOJB30BAHMS B II03HABATENBHOH U
COLIMAIBbHON MpPAaKTHUKE, TFOTOBHOCTH K CaMOCTOSITEIbHOMY
IUIAHUPOBAHMIO U OCYIIECTBJICHHIO Y4eOHOH NesITeIbHOCTH,
OpraHu3aluu yueOHOro COTPYAHUYECTBA c
NenarorndeCKuMu  pabOTHUKAMH W CBEPCTHHUKAMH, K
YUYaCTHIO B MMOCTPOSHUH MHIMBUAYaIbHONH 00pa30BaTENbHOM

NPUMEPDI TIPOSIBJIEHUS] 3aKOHA OOJNBIINX YKHCET B MPUPOIHBIX U
OOLLECTBEHHBIX SIBJICHUSX

TPAEKTOPUH,

- OBJIQJICHHE HAaBBIKAMH  y4eOHO-HCCIIeOBATENbCKOM,

MIPOEKTHOMN ¥ COLMAJILHON AESTENbHOCTH
OK 07. ConeilicTBOBaThH - HE TPUHUMATh JCWCTBUS, TNPUHOCAIINE BpEeA - | -yMETb ONEPHPOBATh MOHATUSAMH. (QYHKUUS, HENpepbIBHAS
COXPaHEHHUIO OKPYKaIOIIEH CPEne; byHKOMA, TPOM3BOAHAsA, TMeEpPBOOOpa3Has,  OMPEAESICHHBIH
OKPY’KarOIeH Cpeasl, - YMETb IPOTHO3UPOBATh HEOIATONPHUSITHBIE SKOJIOTUIECKHE | MHTErpal, YMETb HAXOIWUThb MPOU3BOJIHBIC 3JIEMEHTAPHBIX
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pecypcocOepeKeHHro,
NPUMEHSTh 3HAHUS 00
U3MEHEHUU KJIMMATa,
TPUHLHIBI OEPEKIINBOTO
NIPOM3BOJICTBA,

3¢ pexTuBHO NeHCTBOBATH
B YPE3BBIYANHBIX
CUTyalHsx

HOCHEeICTBUS NPEeINPUHIMAEMBIX efiCTBHA,
MpeaoTBpaLlaTh UX;
- paclIMPUTb  OMBIT  AEATEJBHOCTH  3KOJIOTHYECKOMN
HanpaBJI€HHOCTH,

- pa3pabaThiBaTh IUTAH pELICHHS MNPOOJIEMBI C YYE€TOM
aHaJIM3a MMEIOIIMUXCS MaTepHaJbHbIX U HEMaTepUabHBIX
pecypcos;

- OCYINECTBJITH IIeJICHANPABIEHHBIH IOMCK MEepeHoca
CPEACTB U CIIOCOOOB AEHCTBUS B MPO(HECCHOHANBHYIO CPEny;
- yMeTb TMEPEeHOCHTb 3HAHUS B TIO3HABATENBHYIO H
NPAKTHYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH,

- mpeqiaraTh HOBbIE MPOEKTHI, OLEHUBATh HACH C MO3ULIUH
HOBHU3HbBI, OPUTMHAILHOCTH, MPAKTUYECKOH 3HAYMMOCTH;

(byHKIMH, UCTIONB3YSl CIPABOYHBIE MAaTEPHAJBI, HCCIEIOBATH B
NpOCTEHIINX Cly4astix (PYHKIUH Ha MOHOTOHHOCTb, HAaXOIUTh
HanOoJbIINEe ¥ HAWMMEHbIINE 3HAa4YeHus (PyHKIUI, CTPOHUTH

rpauKd  MHOTOWIEHOB C  HWCIOJB30BAHHWEM  armapara
MaTEMaTU4YECKOr0 aHaJIN3a, MPUMEHATh MPOU3BOJHYI IpHU
pemleHMM  3aJad = HA  JBWXKCHHME,  pellaTb  NPAKTHUKO-

OPUCHTHUPOBAHHBIC 3ada4d Ha HauOOJIBIIE WM HAUMEHBIIIHE
3HAYEHUs], HA HAXOKIEHUE MYTH, CKOPOCTH U YCKOPEHUST,

- YMECTb ONCPUPOBATH MOHATUAMU. ABUKCHUE B IMPOCTPAHCTBE,
nonoOHble (UTYPBI B MPOCTPAHCTBE, MUCIOJIB30BATh OTHOIIEHUE
IUIoIAaAeH TOBEPXHOCTEH M 00BEMOB MONOOHBIX (UTYp TpU
peLIeHnH 3a1aY;

YMETL BBIMHUCIATH TCOMETPUUCCKHUE BECIUYHHBI (,[[.]'II/IHaj YTroa,

- 1aBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTHUBBI B | IUIOIIAAb, OOBEM, IUIOIAAb  IOBEPXHOCTH),  HCIOJB3YS
IesITeIbHOCTD, OLIGHUBATH COOTBETCTBUE PE3YJILTATOB LEJISIM | U3yUeHHBIE POPMYJIBI M METOABI
IIK 2.5 PaspabateiBaTh H | - ONpenessiTh LHEIH AeSITEIbHOCTH, 33aBaTh apaMeTPhbl U - YMETb MOAEIUPOBATb PEAJbHbIE CUTyalUU HAa SI3bIKE

ohopMITATE TEXHUYECKYIO
u OTUYETHYIO
JOKYMEHTAIUIO

IIK 32 Haxomnute u
YCTPaHITh TOBPEKACHUS
obopynoBaHus

KPUTEPHH UX JOCTHIKEHHUS,

- crIOCOOHOCTD U TOTOBHOCTD K CAMOCTOSITETBHOMY TTOHCKY
METO/IOB PELICHUS TPAKTUUECKUX 337124, TPUMEHEHUIO
PA3NIUYHBIX METOIOB TIO3HAHUS,

- aHAJTM3UPOBATh MOJYYECHHBIEC B XO/I€ PELICHUS 3a1a4H
Pe3yAbTAThI, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
NPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX;

- IIeNaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €ro, OpaTh
OTBETCTBEHHOCTD 32 PELICHNE

MaTE€MAaTHUKH, COCTAaBJISITh BBIPAXKEHUS, YPABHEHHUs, HEPABEHCTBA
U UX CHUCTEMBI MO YCJIOBHUIO 3a7a4H, UCCIEN0BATh MOCTPOCHHbIE
MOJIEH c UCIOJIb30BAHUEM anmapara anreopsl,
HUHTEPIPETUPOBATD MOJTy4€HHBIN pe3ynbTar; CTPOHUTH
MaTEMaTUYECKUE MOJEIHU C MOMOIUBIO FEOMETPUYECKUX MOHATUI
U BEJIW4YMH, PEeLIaTb CBSI3aHHBIE C HUMHU IPAKTUYECKHUE 3a/1a4H,
COCTABJIATb BEPOATHOCTHYK) MOJE€Ib U HHTEPNPETUPOBATH
MOJIYYCHHBIM  pe3ysbTaT, pelaTb MNPUKIaAHbBIE  3a7a4du
CPEACTBAMM  MAaTEMaTUYECKOrO0  aHAJIW3a, B TOM  HHCIE
COLIAJIBHO- 3KOHOMHUYECKOT0 U (PU3HUECKOT0 XapaKTepa
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1. Crpykrypa u coaepxanue 00meo0pa3oBaTe/JbHONH TUCHUILIMHBI

1.1. OO0ObemM AUCUUIIMHBI H BU/bI Y4eOHOI padoThl

Bup y4eOHoii paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTe/ibHOI POrpaMMbl AHCHHIIJIMHBI 308

B T.4

OCHOBHOE COICPKAHNE 244

BT.U..

TEOPETHYECKOE 00yUEHUE 196

[PAKTUYECKUE 3aHATHS 24

KOHTPOJIbHBIE paOOTHI 24

IpodeccnonaIbLHO-0PUEHTHPOBAHHOE COAEPKaHMe (COJCPIKAaHNE 56

NPUKIJIATHOTO MOIYJIS)

BT.4..

TEOPETHYECKOE 00YUEHUE -—

MIPAKTUYECKUE 3aHATHS 56

CamocrosiTesibHas padboTa -—

KoncyasTanus 2

IIpomexxyTOoUHas aTTeCTALUSA

1 cemecmp —oughhepenyuposarmwiii 3auem

2 cemecmp - IK3AMeH 6
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2.2. TemaTu4ecKuii VIAH U COAEPKAHNE AU CHHILIHHBI

HaumeHnoBaHue pa3aesioB 1 TeM Coaepxanue yueOHOro marepuasa (0CHoBHoe U NpogeccHoHAIbHO- Oo0bem | ®opmupyembie
OPHEHTHPOBAHHOE), J1A00PATOPHbIE U MPAKTHYECKHE 3aAHSTHSI, IPUKJIAIHOH MOAYJ/Jb | 4YacOB | KOMIETEeHIUH
(npu HanM4YKMH)
OcHoBHoOe cogepkaHue
Pazgen 1. I[loBTOpeHHe Kypca MATEMATHKA OCHOBHOM HIKOJIbI 22
Tema 1.1 Copep:xanne yueOHOro MaTepuaa
Ienb u 3ana4n MaTEMAaTUKK PU | ba3oBbIe 3HAHMUS U YMEHHSI 110 MaTeMaTHKE B IPO(ECCHOHANBHON U B TIOBCETHEBHON
OCBOEHHUH CIELNAIBbHOCTU JEeSITEJIbHOCTH. 2
Tema 1.2 Copep:xanne yueOHOro MaTepuaa
Uucna 1 BEIMUCIEHUS. JlelicTBUS HaJl MOJIOKUTENBHBIMA M OTPULATENbHBIMU YHCIaMHU, OOBIKHOBEHHBIMU U
Beipaxkenust u nmpeobpazoBaHus IOEeCATUIHBIMH APOOSIMHU.
JlelicTBusI cO cTeneHs MU, GOPMyIIbI COKPALIEHHOTO YMHOKEHUS 2
Tema 1.3 I[IpodeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
I'eomeTpust Ha MIOCKOCTH MOY/JIst)
Ilpaxkmuueckoe 3ansamue Ne 1
Buner mtockux ¢uryp u ux miommans. [IpakTHko-OopHeHTHPOBAHHBIE 3a1a41 B Kypce
reOMeTPHH Ha MIOCKOCTH 2 OK 01, OK 02,
Tema 1.4 Copep:xanne yueOHOro MaTepuaa OK 03, OK 04,
IIpoueHTHbIE BEIYUCIEHUS IIpocThie MPOLIEHTHI, pa3HbIe CIIOCOOB! MX BbIMUCIEHHs. CIOXKHBIE MPOLEHTHI 2 OK 05, OK 06,
Ilpaxmuueckoe 3ansamue Ne2 OK 07.
IIpouieHTHBIE BEIUMCIEHUS 2 [IK25,1IK3.2
Tema 1.5 Copep:xanne yueOHOro MaTepuaa
YpaBHEHHUs U HEPABEHCTBA JluneliHble, KBaIpaTHbIC, IPOOHO-IMHEIHBIE YPABHEHNSI 1 HEPABEHCTBA 2
Ilpakmuueckoe 3ansmue Ne 3
YpaBHEHUs 1 HEPABEHCTBA 2
Tema 1.6 Copep:xanne yueOHOro MaTepuaa
Cucrembl ypaBHeHUN U CriocoObl pemmeHus CUCTeM JMHEHHbIX ypaBHeHuid. [lonsaTre Marpuna 2x2 u 3x3,
HEPABEHCTB onpeaenuTenb MaTpulibl. Meron I'aycca. CucteMbl HemuHENHBIX ypaBHeHHH. CucTeMBl
HEPABEHCTB 6
Tema.1.7 Copep:xanne yueOHOro MaTepuaa
BxonHOM KOHTPOJIBb Beuucnenus u npeobpasoBanus. YpaBHEHHs U HepaBeHCTBA. | eOMETpus Ha MIIOCKOCTH
Konmponenasn paboma No 1
2

20




Paspea 2. IIpsiMble H VIOCKOCTH B NPOCTPAHCTBE

18

Tema 2.1 Copep:xanne yueOHOro Marepuaa
OcHoBHbIE MOHATHUS [Ipenmer crepeomerpun. OCHOBHBIE MOHITHS (TOUKA, PSIMAsi, MIIOCKOCTb, IPOCTPAHCTBO).
CTEpEeOMETPUH. OcHoBHbIe akcuOMBbI cTepeoMeTpun. Ilepecekaroiiyecs, napajiieabHble U
Pacnionoxenue npsiMeIx 1 cKpelnuBarolyecs npsMble. [Ipu3Hak u cBONCTBA CKpeLIUBaOLIUXCsl MPsAMbIX. OCHOBHbIE
MJIOCKOCTEH POCTPAHCTBEHHbBIE (PUTYPBHL 2
Tema 2.2 Copep:xanne yueOHOro MaTepuaa
[TapannenbHOCTb NPSAMBIX, [Mapannensabie npsiMas 1 mockoctb. Onpenenenne. [Ipusnak. CroiicTsa (¢
MPSIMON U TJIOCKOCTH, nokaszatenbcTBoM). [lapannenshbie mnockoctu. Onpenenenue. [Ipusnak. CpoiicTsa (¢
MJIOCKOCTEN IOKa3aTeabcTBOM). Terpasnp u ero snemenTsl. [lapamienenumnen u ero 3J1eMeHThI.
CaolicTBa NPOTUBOMNOJIOKHBIX IpaHell U Auaronaneil napamnenenunena. [locrpoenue
ceyeHuil. Pemenue 3anauy. 4
Tema 2.3 Copep:xanne yueOHOro MaTepuaa
IlepneHAUKYAAPHOCTD NPSMBIX, Ilepnennukynspuele npsiMble. [lapannensaelie NpsiMble, NEPIEHAUKYISIPHBIE K TNIOCKOCTH. OK 01, OK 03,
MPsIMOM U TIOCKOCTH, IIpusHak nepneHauKyIAPHOCTH MPSIMOM U INIOCKOCTH. JlokasaTenecTso. Ilepnenaukymsp u OK 04, OK 07
IJIOCKOCTEN HakJIOHHas. [lepnennukynsapHble MIOCKOCTH. IIpu3Hak nepneHnuKyaIspHOCTH MIIOCKOCTEH. IIK 25,
JlokazaTenbcTBO. PaccTossHME B MPOCTPAHCTBE 2 IIK 3.2.
Tema 2.4 Copep:xanne yueOHOro MaTepuaa
Teopema o Tpex Teopema o Tpex nepneHaAuKyJIsApax. Yroa Mexxay NpsAMON U MIOCKOCTBI). YTOJ MEXIY
NEePIEeHIUKYIApax TJIOCKOCTSIMU 4
Tema 2.5 I[IpodeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
[Mapannenbhble, MOIY.JIsI)
NEPIEeHUKYISPHBIE, Axcuomsl crepeomerpun. [leprnieHAuKyIspHOCTD NPSIMOM U MJIOCKOCTH, NapajlieIbHOCTh
CKpeLUBAOIHE NPSIMbIE JBYX NPSMBIX, NEPIEHIUKYISIPHBIX IJIOCKOCTH, NEPIEHAUKYIIPHOCTD MIOCKOCTEH
Ilpaxkmuueckoe 3anusmue Ne 4, 5
ITapannenbHble, NEPHIEHUKYISIPHbIE, CKPEIIMBAIOINE NPSIMbIE 4
Tema 2.6 Copep:xanne yueOHOro MaTepuaa
Pemenue 3anau. [Ipsmele u Pacrnionosxenue npsiMbIX U IMJIOCKOCTEN B MPOCTpaHCTBe. [lepnenaAnKyasspHOCTb U
MJIOCKOCTH B IIPOCTPAHCTBE napajuleJbHOCTb NPsIMBIX U MJIOCKOCTeN. CKpeIBatOIUecs: IPsIMble
Konmponenas paboma No2 2
Pa3aen 3. KoopanHaTbl H BeKTOpbI 16
Tema 3.1 Copepxanne yueOHOro Marepuaa OK 02. OK 03
JlexapTOBBI KOOPAUHATHI B JlexapToBbI KOOPAUHATEI B IpocTpaHcTee. [IpocTeiimue 3anaun B KOOpAUHATAX. OK 0 4’ OK 07’
npoctpaHcTse. Paccrosinue Paccrosinue mexxay ABYMs TOUKaMH, KOOPJAUHATBI CEPEAUHBI OTpe3ka HK’Z. 5
MEXy IByMsI TOUKAMU. MK 3. 2.’
Koopaunatsl cepeaunbl OTpe3ka
4
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Tema 3.2

Bexrope!l B npocTpaHcTBe. YTON
Mexay BekTopamu. CkasipHOe
MIPOU3BENIEHUE BEKTOPOB

Conep:kanue yq4eOHOro MaTepuasa

BexTopsl B ipocTpancTse. ClioskeHHE U BEIMUTaHUE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha
yncyo. Kommniaanapuelie Bektopbl. CkansipHOe pou3BeeHue BeKTopoB. PasnoxeHue
BEKTOpA IO TPEM HEKOMILUTAHAPHBIM BekTopaM. KoopauHaTel BekTOpa, CKalIsipHOe
MIPOU3BEJEHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEKAY BEKTOPAMHU, YIOJ MEXAY MPsIMON 1
MJIOCKOCTBIO, YIOJI MEXKAY MJIOCKOCTSIMU. Y paBHEHHUE MJIOCKOCTU. I eOMeTpuyecknii CMbICTT

OonpeaenuTeNs 2x2 6
Tema 3.3 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
IIpakTHKO-OpHEHTUPOBAHHbBIE MOY/JIst)
337241 Ha KOOPAMHATHON Ilpaxkmuueckoe 3ausmue No 6
MJIOCKOCTH KoopaunaTtHas niockocTs. Beruuciaenne pacCToOsSHUN Ha MIIOCKOCTH.

Ilpaxmuueckoe 3anamue Ne 7

Bruancnenue nnomaneit Ha maockocth. KoanuecTBeHHbIE pacueTsl 4
Tema 3.4 Copep:xanne yueOHOro MaTepuaa
Pemenne 3anau. Koopaunare! u JlexapToBbI KOOpAMHATEI B IpOcTpaHcTBe. BekTope! B npocTpaHcTBe. CloxkeHue u
BEKTOPbI BBIYMTAHNE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uncyio. KommnianapHsie BEKTOPBL

CkansipHoe nmpoussenieHne BeKTOpoB. Pa3okeHune BeKTopa o TpeM HEKOMIUIaHapHBbIM

BekTOpaM. lIpocrelimue 3anaun B koopauHarax. KoopauHaTel BEKTOPA, PACCTOSIHUE MEXKIY

TOYKAaMH, KOOPIHHATHI CEPEIUHBI OTPE3KA, CKAIPHOE POU3BENECHUE BEKTOPOB B

KOOPJAMHATAX, YIOJl MEXAY BEKTOPAMH, YTOJ MEXAY NPSIMOU U MIIOCKOCTBIO, YTOJI MEXIY

MJIOCKOCTSIMHU

Konmponsnas paboma Ne 3 2

Pasaen 4. OcHoBbl TpuroHomerpuu. Tpuronomerpuyeckue GyHKIUUH 36

Tema 4.1 Copep:xanne yueOHOro MaTepuaa
Tpuronomerpuueckue GyHkiMu | PamuanHas mepa yriia. [IoBOpOT TOUKM BOKPYT Haudana koopauHat. OnpeneneHue CHHyCa,
MIPOU3BOJIBHOTO YIUIA, YUCIA. KOCHHYyCa, TAHI'€HCA U KOTaHT'€HCa. 3HAKU CHHYCa, KOCHHYCa, TAHT€HCAa U KOTAHI'€HCa IO
Pannannas u rpagycHas mepa 4eTBEpPTAM. 3aBUCHMOCTb MEKAY CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAHI'€HCOM OJJHOTO OK 01. OK 02
yria Y TOT'O K€ yIJia 4 OK 03’ OK 0 4’
Tema 4.2 Copep:xanne yueOHOro MaTepuaa OK 0 5’ OK 0 6’
OCHOBHBIE TPUTOHOMETPUIECKHE | TpUroHOMeTpUUecKue ToxkaecTBa. CHHYC, KOCHHYC, TAHTEHC U KOTAQHI€HC YIJIOB & U — (X . OIJ< 07 ’
ToxkaecTBa. PopMyib DopMyJibl TpUBEIEHUS MK 2.5
NIPUBENECHUS 4 K 3' 2"
Tema 4.3 Copep:xanne yueOHOro MaTepuaa o
Cunyc, xocunyc, TaHreHc cymMmMmbl | CyMma u pa3HOCTb CHHYCOB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC JJBOWHOTO
U Pa3HOCTHU JBYX yraoB. CuHyc u | yria. @opmyJisl mosoBuHHOro yria. [IpeoOpasoBaHue CyMMbl TPUTOHOMETPUYECKUX
KOCHUHYC IBOMHOIO yIJIa. ($yHKUMH B IPOU3BENEHIE U TIPOU3BEIEHIE B CYMMY. BhIpakeHHne TPUrOHOMETPHUECKUX
DopMyJIbl TOJIOBUHHOTO yIJIa (bYHKUMH Yepe3 TAaHTeHC MOJIOBUHHOTO aprymenTa. [IpeobpasoBanne npocTermnmx 6
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TPUTOHOMETPUYECKUX BBIPAKEHUN

Tema 4.4
DyHKIUH, UX CBOUCTBA.
CriocoObl 3a1aHust PyHKIUU

Conep:kanue yq4eOHOro MaTepHasa

OO6nacTp ornpeneneHust © MHOKECTBO 3HaUeHUH QyHKIMA. YETHOCTD, HEUETHOCTD,
nepuoandHoCTh GyHKIMHA. CriocoOb! 3aanus QyHKIMIA

Tema 4.5
Tpuronomerpudeckne GyHKLINH,
UX CBOICTBa U rpaduku

Copnep:kaHue y4eOHOro MaTepHasa

Ob6nacTp ornpeneneHuss © MHOXKECTBO 3HAUSHHUH TPUTOHOMETPUIECKHX PyHKIUI. YETHOCTD,
HEUETHOCTb, IEPUOJUYHOCTb TPUTOHOMeTpHUecKuX (yHKmi. CBoicTBa U rpaduKku

byHKUMH Yy =cosXx, Yy =sinx, y=1gx, y = clgx

Tema 4.6
IIpeobpazosanue rpaduxos
TPUTOHOMETPHYECKUX (HYHKLIHUIT

Copnep:kaHue y4eOHOro MaTepHasa

Cxxatue 1 pacTshkeHHe rpaikoB TPUTOHOMETPUIECKUX (PYHKIIUH.

Ilpaxmuueckoe 3anamue Ne 8
IIpeobpazoBanne rpa@ MKOB TPUTOHOMETPUIECKHIX PYHKIINH

Tema 4.7 Onucanue
MPOM3BOJCTBEHHBIX MPOLIECCOB C
NOMOIIBIO TPaPUKOB QyHKIIHIA

IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE (COIeP/KAHHE MPUKJIATHOTO
MOIY.JIsI)

Ilpaxmuueckoe 3anamue Ne 9, 10
Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUUECKUX (PYHKIMI B MPOoheCCHOHATBHBIX 331a4ax

Tema 4.8 Copep:xanne yueOHOro MaTepuaa

O6parueie TpuronoMmerpudeckue | OOparHbie TpuroHomerpudeckue GpyHkuuu. Mx cBoiicTsa u rpapuku
byHKIIMHN

Tema 4.9 Copep:xanne yueOHOro MaTepuaa

TpuroHomerpuyeckue ypaBHeHUs
Y HEPABEHCTBA

YpaBHeHHE COs X =a. YpaBHEHUE Sinx =a . YpaBHEHHe Igx = a, cigx = a . Pemenne

TPUTOHOMETPUYECKUX ypaBHeHMI TUNOB: [IpocTeline TpUroHoMeTpu4ecKue ypaBHEHUS,
CBOASsIIMECS K KBAJAPATHBIM, PEIIAEMbIE PA3ACICHUEM HA MHOKUTEIN, OJHOPOAHBIE.

Ilpaxkmuueckoe 3ansmue N 11
IIpeobpazoBanne rpa@ MIKOB TPUTOHOMETPHUIECKUX (PYHKIUH

Tema 4.10 Copep:xanne yueOHOro MaTepuaa

Cucrembl TpuronoMeTpudeckux | Cucrembl MPOCTEHIINX TPUTOHOMETPHUYECKUX YPABHEHHIH

ypaBHEHUI

Tema 4.11 Copep:xanne yueOHOro MaTepuaa

Pewenue 3anau. OCHOBbI IIpeobpa3oBanre TPUTOHOMETPUUECKUX BBIPAKEHUH. PelieHne TpUroHoMeTpu4ecKnx
TPUTOHOMETPHUHU. ypaBHEHHUI U HEPABEHCTB B TOM UHCJIE C UCTIOJIb30BAHUEM CBOHCTB (D YHKIIHIA.

Tpuronomerpudeckne GyHKIUN

Konmponsnas paboma Ne 4

Pasgen 5. KoMniekcHbIe YHCIA

Tema 5.1
KommnekcHbie yucia

Copnep:kaHue y4eOHOro MaTepHasa

IloHsTHE KOMITJIEKCHOTO YHCIIA. COHpSDKeHHbIe KOMILUJICKCHBIC YKUCJId, MOAYJIb U aPI'YMEHT

OK 02, OK 03,
OK 04, OK07
TIK 2.5.
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KOMILIEKCHOTO uncia. Popma 3anmicu KOMIUIEKCHOTO YHCiIa (TeOMeTpHYecKast, IIK 3.2
TPUTrOHOMETpHUECKasi, anredpanyeckast). ApupmMeTHIecKue eiCcTBUs ¢ KOMIUIEKCHBIMU
qHUCJIaMu
Tema 5.2 I[IpodeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
IIpuMeHeHre KOMITJIEKCHBIX MOY/JIst)
qucen Ilpaxmuueckoe 3anamue Ne 12, 13
BrinonHeHne pacueToB ¢ MOMOIIBIO KOMIUIEKCHBIX uKces. Mcnonb3oBaHie KOMITJIEKCHBIX
qrices B MpoheCCHOHATBHBIX 331a4ax 4
Pazgen 6. llpousBoaHasi pyHKIuM, ee NPpUMEHEHUE 34
Tema 6.1 Copep:xanne yueOHOro MaTepuaa
ITonsiTHE NPOU3BOAHOM. OmnpeneneHue YUCIOBOM MOCIEAOBATEIHPHOCTH U CIIOCOOBI ee 3aaanus. CBOWMCTBa
DopMyJibl U ITpaBUIIa YHCJIOBBIX MOcjenoBaTenbHoCcTe. Onpenenenue rnpeaesna nocaeaoBaTeIbHOCTH.
mddepeHnrpoBaHus Beruucnenune npenenos nocienosarenpbHoctel. [Ipenen GpyHKImM Ha OECKOHEYHOCTH.
IIpenen ¢pynkumu B Touke. Ilpupamenne aprymenTa. [lpupamenne pynkunn. 3anaqm,
MPUBOAALINE K MTOHATHIO POon3BoAHON. OnpeneneHue Npou3BOAHON. ANTOpUTM
OTBICKaHHs TPOU3BOAHOMN 2
Tema 6.2 Copep:xanne yueOHOro MaTepuaa
IIpoussoanbie cyMMBI, pasHocTH, | @opmynbl nuddepennmposanus. [Ipasuna nuddepeHunpoBaHus
POM3BEEHHsI, YACTHOTO 4
Tema 6.3 Copep:xanne yueOHOro MaTepuaa
ITpounssonHeie Omnpenenenne cnoxxHo ¢pyHkuuu. [Ipon3BogHASI TPUTOHOMETPHUYECKUX (PYHKLIUH. OK 01, OK 02,
TpuroHomerpudeckux QyHkuuil. | IIpousBomHas CIOXKHOM QyHKIMH OK 03, OK 04,
IIponsBoaHas CIOKHONW HYHKIMU 4 OK 05, OK 06,
Tema 6.4 Copep:xanne yueOHOro MaTepuaa OK 07
ITonsiTHE HEMPEPBIBHOCTH [onsitne HenpepriBHOCTH (pyHKIMK. CBOWCTBA HEMPEePBIBHOCTH PyHKLIUHU. CBSI3b MEXKAY HK 2.5.
¢byHkunu. Meron HHTEpBAJIOB HETPEPLIBHOCTHIO U ArpepeHunpyeMOCThI0 PYHKINHN B TOUKE. AJITOPUTM PEIICHUS IK3.2
HEPaBEHCTB METOJOM UHTEPBAJIOB 2
Tema 6.5 Copep:xanne yueOHOro MaTepuaa
I'eomerpudeckuii u pusudeckuil | ['eomeTpuyecKHii CMBICI IPOU3BOAHON (QYHKIINK — YTIIIOBOM KO3 (HUILIMEHT KacaTeNnbHOM K
CMBICJI TPOU3BOAHOMN rpaduky pyHKIMH B TOUKE. YpaBHEHUE KacaTeJbHOU K rpaguky PyHKIUU. AITOPUTM
COCTaBJIEHHs! YPABHEHUsI KacaTeNIbHON K rpaduky QyHKIMH y = f (x) 4
Tema 6.6 I[IpodeccrnonaILHO-OPHEHTHPOBAHHOE COAEP:KAHHUE (COAEeP:KAHUE MPUKJIATHOTO
Du3nyueCcKuil CMBICI MOIY.JIsI)
IIPOU3BOIHON B Ilpaxmuueckoe 3anamue Ne 14
npodecCHOHAIBHBIX 3a7adax Dusznueckuil (MEXaHUUECKUH) CMBICI MTPONU3BOIHON — MTHOBEHHASI CKOPOCTh B MOMEHT
Bpemenn t: v =S"(¢) 2
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Tema 6.7
MounotoHHOCT PpyHKIMU. Toukn
3KCTpeMyMa

Conep:kanue yq4eOHOro MaTepHasia

Boszpacranust u yOpiBaHuS (PYHKLIMH, COOTBETCTBHE BO3pACTaHUS U yObIBaHUA (QYHKINN
3HaKy NpOU3BOAHOM. IIoHATHE MPOU3BOIHON BBHICIIETO MOPSAKA, COOTBETCTBUE 3HAKA
BTOPOH NPOM3BOJHOHN BBIMYKJIOCTH (BOTHYTOCTH) (PYHKLIMK HA OTpE3Ke. 3a1aun Ha
MaKCUMyM B MUHUMYyM. [TOHSITHE aCUMITOTBI, CIIOCOOBI X ONpPeneNeHusl. AJTOPUTM
uccienoBanus QYHKIUU U TIOCTPOEHUS ee rpaduka ¢ moMoIIb0 Mpou3BoaHOMN. JpobHO-

JTUHEHHAs QyHKIHS 4
Tema 6.8 Copep:xanne yueOHOro MaTepuaa
Uccnenosanue GpyHKIUN U UccnenoBanue GpyHKIIMN HA MOHOTOHHOCTD U ITOCTPOEHUE rpad UKOB
NOCTPOEHHE TPaKOB 4
Tema 6.9 Copep:xanne yueOHOro MaTepuaa
Hawubonbliee u HauMeHbIIIES Haxosxnenre HanOoJbIIero 1 HAMMEHbBIEro 3HaAYeHUs (PYHKIWIA, MOCTpoeHue rpaduKoB
3HaueHne PyHKIUU MHOT'OUJIEHOB C MCIOJIb30BAHUEM allapara MaTeMaTHYeCKOro aHaJIu3a 2
Tema 6.10 I[IpodeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
Haxosxnenue onTumManbHOro MOY/JIst)
pe3ysbTaTa ¢ MOMOIIBIO Haubosnbinee v HanMeHbInee 3HaYeHne QYHKINUN
MPOU3BOAHOM B MIPAKTHYECKHIX Hpaxkmuueckoe 3anamue Ne 15, 16
3aJadax Haxoxnenne ONTUMaabHOIO Pe3yJIbTaTa ¢ MOMOIUBIO TPOU3BOAHON B MPAKTHUECKUX

3aa4ax 4
Tema 6.11 Copep:xanne yueOHOro MaTepuaa
Pewenue 3anau. [Ipoussoanas @Dopmyiel 1 npaBuia tuddeperunposanusi. MccnenoBanue QyHKIIUH ¢ TOMOIIBIO
byHKIMHY, e TpUMEHEeHNE npon3BogHoN. Hanbosbliee 1 HanMeHbIee 3HaUYeHNe (PyHKINU

Konmponvnas paboma No 5 2

Paspen 7. MHOTOrpaHHHKH H TeJIa BpallleHHs 44

Tema 7.1 Copepxanne yueOHOro Marepuaa
Beprunel, pebpa, rpanu [Tousitne MEOTOrpaHHUKa. Ero snemenTsl: BepmuHbl, pedpa, rpanu. J{naronans. CedeHnue.
MHOTOTrpaHHHKA Brinyxkible 1 HEBbINYKJIbIE MHOTOIPaHHUKH 2 OK 01. OK 02
Tema 7.2 Copep:xanne yueOHOro MaTepuaa OK 03’ OK 0 4’
IIpusma, ee cocrasisronue, IMousitne npusmel. Ee ocHoBaHust u 60koBbIe rpaHu. Beicota npusmel. [Ipsmast u OK 0 5’ OK 0 67
ceuenue. IIpsimas v npaBunbHast | HakyoHHAs npusMa. [IpasunbHas npusma. Ee ceuenue OI’< 07 ’
IPU3MBI 2 K 2.5
Tema 7.3. Copep:xanne yueOHOro MaTepuaa K 3'2'
Iapannenenunen, kyd. Ceuenue | [apamnenenuren, CBOMCTBA MPSIMOYTOJBHOTO Mapaienemnunena, kyo. Ceuenne ky0a, o
KyOa, mapajuiesenunena napajuiesienunena 2
Tema 7.4 Copep:xanne yueOHOro MaTepuaa
IIupammuna, ee cocrasisromue, Ilupamuna u ee saemenTsl. CeueHue nupamunbl. IlpasunbHas nupamuga. Y cedeHHast 2
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ceuenue. [Ipasunpnas nupamuna.
YcedeHHas nupamuna

nupaMmuza

Tema 7.5
bokoBas v nojgHas NOBEPXHOCTb
MIPU3MBI, TUPAMUJBI

Copnep:kaHue y4eOHOro MaTepHasa

[Tnommane OOKOBOH ¥ MOJHON MOBEPXHOCTH MPHU3MBI, TUPAMUIBI

Tema 7.6
Cummerpus B kyOe,
napajuieNienumnesne, mpusme,

Copnep:kaHue y4eOHOro MaTepHasa

CuMMeTpusi OTHOCUTENBHO TOYKH, MPSAMOMH, TutockocTi. CuMMeTpus B KyOe,
napauleJenunene, Npu3Me, NupaMune

nupamuze
Tema 7.7 IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COAepP:KaHHe (Coaep:kaHHe MPUKJIATHOTO
IIpumeps! cummeTpuiil B MOY/JIst)
npodeccuu CuMMeETpHsi B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

Ilpaxmuueckoe 3anamue Ne 17, 18

Cummerpusi B mpodeccuu
Tema 7.8 Copep:xanne yueOHOro MaTepuaa

HpaBI/IJ'IbeIe MHOFOFpaHHI/IKI/I, HUx
CBOMCTBA

TlonsTie MPAaBUJIBHOIO MHOTOTPaHHHKA. CsolicTBa MPaBUJIBHBIX MHOTOI'PAaHHUKOB

Tema 7.9
Iununanp, ero CoCTaBIAIOLINE.
CeueHue unnuHIpa

Copnep:kaHue y4eOHOro MaTepHasa

Hununanp u ero snementsl. Ceuenne nunHApa (apajuieIbHOe OCHOBAHUIO H OCH).
PaseepTka nunuHapa

Tema 7.10
Konyc, ero cocrasmsromue.
CeueHue KoHycCa

Komnyc u ero sanementsl. CedeHne KoHyca (MapaijieabHOe OCHOBAHUIO U MPOXOSINee uepes
BEPLINHY ), KOHMYECKHE ceueHus. PasBepTka nuimnHIpa

Tema 7.11
VYceuennsliii koHyc. CeueHue
yYCEUEHHOTO KOHYCa

Copnep:kaHue y4eOHOro MaTepHasa

Yceuennslii konyc. Ero odpasyromas u Beicota. CeueHrne yCe4eHHOTro KOHyca

Tema 7.12
ITap u cdepa, ux cedeHus

Copnep:kaHue y4eOHOro MaTepHasa

IIlap u cepa. Bzaumuoe pacnonoskenue cdepnl u miockoctu. Cedenune mapa, chepsl

Tema 7.13

TToustue 00 00BEME TeEna.
OTtHoLueHUe 00BEMOB OAOOHBIX
Tel

Copnep:kaHue y4eOHOro MaTepHasa

[Tousite 06 oobeme Tema. O6beM kyda U mMpsiMOyToJIbHOTO Napaienenumnena. Oobem
npusMbl 1 uHApa. OTHOImEHHe 00beMOB MOJOOHBIX Tell. [ eOMeTpUIeCKHii CMBICI
onpeaenuTens 3-ro nopsiaka

Tema 7.14
O0BeMBI U IIOIaaU
MOBEPXHOCTEN Te

Copnep:kaHie y4eOHOro MaTepHaa

O6wemb! mupamuel U koHyca. O0bpem mapa. ITnomann noBepxHOCTEH TEN

Ilpaxmuueckoe 3anusmue No 19
Ilomaay noBepxHOCTEH MHOTOTPAHHUKOB U T€JI BpallleHMs]
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Ilpaxmuueckoe 3ansamue Ne 20
OO6BpeMbl MHOTOTPAHHUKOB H TE€JI BPALICHHSI

Tema 7.16
I'eomeTpuueckre KOMOMHAIINK Ha
MPAKTHKE

IpodeccHoHAILHO-OPHEHTHPOBAHHOE COAEPKAHHE (COAeP:KAHHE PHKJIATHOTO
MOY/JIst)

Ilpaxmuueckoe 3anamue Ne 21, 22
Hcnonp3zoBanne KOMOMHALNY MHOTOI'PAaHHUKOB H TEJ BPALEHHS B MPAKTUKO-

OPUEHTHUPOBOYHBIX 3a74a4axX 4
Tema 7.17 Copep:xanne yueOHOro MaTepuaa
Pemenne 3ana4. Muororpannuku | O6beMBbI U ILIOUIAN IOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPAIICHUS
U TeJIa BPALCHUS Koumponvnas paboma Ne 6 2
Pasnen 8. llepsooOpasHas pyHKIHHU, ee IPUMEHEHHE 14
Tema 8.1 Copep:xanne yueOHOro MaTepuaa
ITepBooOpaszHast GyHKIHIH. 3anadya 0 BOCCTAHOBJIEHMH 3aKOHA JBUXKEHMsI 110 U3BeCTHON ckopocTu. ITonsaTue
IIpaBuna HaxOXAEHUS uHTerprupoBanust. O3HaKOMIICHHE C TIOHSTHEM HHTErpasia 1 neppoodpasHoi u ee
nepBooOpa3HBIX MIPOU3BOIHOMN, BBIUUCIICHHE TIepBoOoOpa3Hol niist nanHou GyHkuuu. Tabmumna hopmy st
HAXOJKACHUS! IepBO0OpasHbIX. M3yueHne rnpaBuiia BBIMUCICHUS IEPBOOOpa3HON 2
Tema 8.2 Copep:xanne yueOHOro MaTepuaa
[1nowmwans KpUBOJIMHENHON 3anaqy, NPUBOJALINE K TIOHATHIO ONPEEeIEHHOr0 MHTerpaja — O BIUUCIEHUH IIOLAAN
Tpaneuuu. @opmyna HeroToHa- KPUBOJIMHEHHOM Tpamneuuy, o nepemerieHun Touku. [lonsatue onpeneseHHoOro nHTerpana.
JleiiOHmIa I'eomerpuueckuii u GpU3NUIECKHIA CMBICH ONpeneIeHHoro narerpaina. @opmyna HeroToHa-
JeHOHmIa 2 OKO01,0K 02
Tema 8.3 Copep:xanne yueOHOro MaTepuaa OK 03’ OK 0 4’
Heonpenenennslii u ITonsTHE HEOMpeneIeHHOro HHTerpana OK 0 5’ OK 0 6’
ONPEETICHHBII HHTErPabl 2 OIJ< 07 ’
Tema 8.4 Copep:xanne yueOHOro MaTepuaa K 2.5
[Tonsitue 06 onpeneneHHOM I'eomerpuueckuii CMbICT ONPENeNIEHHOTO HHTErpaia K 3 2"
UHTerpae Kak Iiomaau
KPUBOJMHEHHON Tpaneuun 2
Tema 8.5 I[IpodeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
OmnpeneneHHbIl UHTETPAl B MOY/JIst)
JKU3HU I'eomeTrpuueckuii cMbich onpeneneHHoro naterpana. ®@opmyna Hetotona-JleitOHuma.
Pemenue 3a1a4 Ha NpUMEHEHNE MHTETPaia sl BBIYUCICHUS (PU3NIECKUX BEJTUUUH U
niomaaen
Ilpaxmuueckoe 3anamue Ne 23, 24
OnpeneneHHbIi HHTErpajl Npy peleHUuH NPUKJIaJHbIX 3324 4
Tema 8.6 Copep:xanne yueOHOro MaTepuaa
Pemenue 3anau. Ileppoodpasnas | [lepeooGpasHast pyukimu. [IpaBuia HaxoxaeHust neppoodpasubix. Ee npumenenne 2
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(byHKIMY, e TpUMEHEHNE

| Konmponsnas paoma Ne 7

Pa3zgen 9. Crenenn u kopuu. CrenenHasi GpyHkuus 14
Tema 9.1 Copep:xanne yueOHOro MaTepuaa
CTePeHHa’I yHKLMS, ee [TonsiTHE KOPHS N-0OM CTENEHU U3 ACHUCTBUTENBHOTO yuchaa. PyHKIUU Y = 4/x ux cBoiicTsa
cboncTea u rpaduku. CBOMCTBA KOPHSI N-OH CTENEHH 2
Tema 9.2 Copep:xanne yueOHOro MaTepuaa
IIpeobpazoBanne BeIpasKEHHI € IIpeobpasoBanne NppaLOHATIBHBIX BBIPAKEHHIH
KOPHSIMH N-Ol CTENEHH 2
Tema 9.3 Copep:xanne yueOHOro MaTepuaa
CBaolicTBa cTeneHu ¢ ITonsiTe creneHu ¢ JMOOBIM PallMOHANBHBIM MOKa3areneM. CTeneHHble QyHKINH, HX OK 01, OK 02,
paLMOHANIBHBIM U CBOWCTBA U TpauKu OK 03, OK 04,
NEUCTBUTEIbHBIM ITOKA3aTEIIMU 2 OK 05, OK 07
Tema 9.4 Copep:xanne yueOHOro MaTepuaa HK 2.5, TIK 3.2
Pemenne nppannoHanbHbIX PaBHOCHIIBHOCTE HPPALIMOHANIBHBIX YPABHEHUN U HEPABEHCTB. MeTONBI UX pELIeHUs.
YPaBHEHUN U HEPABEHCTB Pemenne nppanmoHaIbHbIX YPABHEHUN U HEPABEHCTB 4
Ilpaxmuueckoe 3anamue Ne 25
Pemenne nppanmoHaIbHbIX YPABHEHUN U HEPABEHCTB 2
Tema 9.5 Copep:xanne yueOHOro MaTepuaa
Crenenu u kopHu. CTeneHHast Omnpenenenne crenHoi ¢pyHkuuu. Mcrnonp3oBaHue ee CBOMCTB NPU PELICHUN YPaBHEHUH U
byHKIUS HEPaBEHCTB
Konmponvnas paboma No 8 2
Pasnen 10. IlokasaTenbHast pyHKIUA 14
Tema 10.1 Copep:xanne yueOHOro MaTepuaa
ITokazaTenpHast GpyHKIUS, ee CreneHb c MPOU3BOJIbHBIM JE€HCTBUTENBHBIM NTOKa3aTeneM. OnpeneneHue noka3aTeabHON
CBONCTBA ¢byHKUMH, ee cBOHCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHNEM MTOKa3aTeNIbHON (PYHKIIMH.
Pemenne nokasarenbHbIX YpaBHEHUH (PyHKIIMOHAIBHO-TPadUIECKHUM METOAOM 4
Tema 10.2 Copep:xanne yueOHOro MaTepuaa OK 01. OK 02
Pemenne nokasaTeapHbIX Pemenne nokasaTenpbHbIX ypaBHEHUN METOIOM YPaBHUBAHHUS [1OKA3aTEIECH, METOAOM OK 03’ OK 0 4’
YPaBHEHUN U HEPABEHCTB HOBOH nepeMeHHOH, PyHKIHNOHATIBHO-TpaQUIeCKUM MeTOOM. PeleHne nokasaTenbHbIX OK 0 5’ OK 07’
HCEPABCHCTE MK 2.5., TIK 3.2
Ilpaxkmuueckoe 3ansamue Ne 26, 27
Pemenne nokasaTeabHbIX YPaBHEHUN U HEPABEHCTB 4
Tema 10.3 Copep:xanne yueOHOro MaTepuaa
CucreMbl OKa3aTeNbHbIX Pemenne cucrem nokasaTeabHbIX yPaBHEHUN
ypaBHEHUI 4
Tema 10.4 Copep:xanne yueOHOro MaTepuaa 2
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Pemenue 3agad. [lokazarenbHas
byHKIUS

Pemenue nokasaTenbHbIX ypaBHEHUH METOJOM yPaBHUBAHMS NOKA3aTeNed U METOOM
BBEJEHHUs HOBOI NepeMeHHON. Perenre noka3areJbHbIX HEPABEHCTB

Konmponvnas paboma No 9

Paspen 11. Jlorapudmel. JTorapudpmuueckas pyHKums 26
Tema 11.1 Copep:xanne yueOHOro MaTepuaa
Jlorapugm yucna. Jlorapudm yucna. JlecaiTHIHBINA U HATYPaATBHBIN JTOTapU(p MBI, YUCIIO €
JlecATUYHBIN U HaTyPAJIbHBIN
Jorapudmbl, HUCIIO € 4
Tema 11.2 Copep:xanne yueOHOro MaTepuaa
CaoticTBa JorapugpMoB. CaoticTsa norapugpmon. Oneparus JorapupMupOBaHUs.
Omneparyist J0rapupMHUpPOBAHUS 4
Tema 11.3 Copep:xanne yueOHOro MaTepuaa
Jlorapupmuueckas pynkuus, ee | Jlorapudmuueckas QyHKIHUS U €€ CBONCTBA 2
CBONCTBA
Tema 11.4 Copep:xanne yueOHOro MaTepuaa OK 01, OK 02,
Pemenne norapudmMudeckx [Monsitne norapupmudeckoro ypasHeHus. Onepanus MOTeHUUPOBaHUs. TPy OCHOBHBIX OK 03, OK 04,
YPaBHEHUN U HEPABEHCTB METOJa pelIeHUs JIorapuMIUUECKUX YpaBHEHUH: (PyHKIIMOHANBHO-TpadUIeCKuii, MeTO OK 05, OK 07
MOTEHIIMPOBAHUS, METOJ] BBEICHHsI HOBOH nepemMeHHOH. JlorapudmMudeckie HepaBeHCTBA 6 IIK 2.5.
Ilpaxkmuueckoe 3anamue Ne 28 IIK 3.2
Pemenue norapuMUIeCKux ypaBHEHUI 1 HEPABEHCTB 2
Tema 11.5 Copep:xanne yueOHOro MaTepuaa
Cuctemsl norapupMUIECKNX ANTOpPUTM peLIeHHUs CUCTEMbI YPaBHEHUH. PaBHOCHIIBHOCTD JIOrapu(MUIECKUX yPaBHEHHI
ypaBHEHUI 1 HEPABEHCTB 2
Tema 11.6 I[IpodeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
Jlorapudmsl B mpupone u MOY/JIst)
TEXHUKE Ilpakmuueckoe 3anamue Ne 29, 30
ITpumenenne norapudma. Jlorapudmuyeckas cnupans B mpupoze. Ee matematudeckne
CBOICTBA 4
Tema 11.7 Copep:xanne yueOHOro MaTepuaa
Pemenus 3anau. Jlorapugpmer Jlorapudmmueckast pynkims. Pemmenne npocredimmx jgorapuMUIeCKNX ypaBHEHUH
Jlorapudmuueckast QyHKIUS Konmponsnas paboma Ne 10 2
Paszpen 12. MuoxkecTBa. JemMeHThI Teopuu rpagos 10 OK 01, OK 02,
Tema 12.1 Copep:xanne yueOHOro MaTepuaa OK 03, OK 04,
MHoxecTBa ITonstue muoxectsa. IlonmMHoxecTBO. Oniepaliuu ¢ MHOXXECTBAMHU 2 OK 05, OK 07
Tema 12.2 IpodeccHoHANBHO-OpPHEHTHPOBAHHOE COAEPKAHHE (COAEPIKAHUE MPUKIATHOTO IIK 2.3.
Omnepanuu ¢ MHOXKECTBaMU MOayJ151) K 3.2
Ilpaxmuueckoe 3ausmue No 31 2
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Onepaunﬂ C MHOKeCTBaMu. Pemmenne MPUKJIAAHBIX 3a0a4

Tema 12.3 Copep:xanne yueOHOro MaTepuaa
I'padwr Ionsitue rpada. CesazHbIA rpad, nepeBo, LUK rpad Ha MIIOCKOCTH 2
Ilpaxmuueckas paboma Ne 32
CrnocoOw1 3ananus rpad)os. 2
Tema 12.4 Copep:xanne yueOHOro MaTepuaa
Pemenue 3agad. MHOXKeCTBA. Omnepanust ¢ MHOKecTBaMU. OTNIMCAHUE PEAIBHBIX CUTYALIUH C TIOMOIIBE0 MHOJKECTB.
I'padbl 1 nx npuMeHeHNE ITpnmeHeHne rpadoB K PEIISHHIO 3312
Konmponvnas paboma No 11 2
Pasgen 13. DieMeHTbl KOMOHHATOPHKH, CTATHCTHKH U TEOPHH BepPOsITHOCTE 24
Tema 13.1 Copep:xanne yueOHOro MaTepuaa 4
OcHoBHbIE MOHATHUS IlepecTaHoOBKY, pa3MeIeHUs], COUETaHUS.
KOMOWHATOPHKH
Tema 13.2 Copep:xanne yueOHOro MaTepuaa 4
CobbITue, BeposTHOCTb COObITHS. | COBMECTHBIE i HECOBMECTHBIE COOBITHsSI. TE€OPEMBI O BEPOSTHOCTH CYMMBbI COOBITHIA.
CnosxeHue U yMHOKEHHE YcioBHast BEPOSTHOCTh. 3aBHCUMBIE M HE3aBUCHUMbIE COOBITHS. TeopeMbl BEpOSTHOCTH
BEPOSITHOCTEN POM3BENCHUS COOBITH.
Tema 13.3 I[IpodeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
BepositHOCTE B MOY/JIst)
npodeCcCHOHANIBHBIX 3a7auax OTHOCHTENBHAS YaCTOTa COOBITHS, CBOWCTBO €€ yCToHUnBOCTH. CTaTHCTHYECKOE
ornpeneneHue BeposTHOCTH. OLeHKa BEPOATHOCTH COOBITHS OK 01. OK 02
Ilpaxmuueckoe 3anamue Ne 33, 34 ’ ’
OK 03, OK 04
BeposiTHOCTE B MpoheCCHOHAIBHBIX 3a/1a4ax 4 OK 0 5’ OK 07’
Tema 13.4 Conepskanne yueOHOTro MaTepuaa 4 HK’Z 5
JluckpeTHas ciay4aiiHas Bunb! cnyualineix BenuunH. OnpeaeneHue TUCKPETHON Cly4aiiHON BEIMYHHBL 3aKOH K 3' 2'
BEJIMYMHA, 3aKOH €€ pacnpeneneHuss AUCKPETHON Cy4ailHONM Benn4nHbL. Ee 4nCiI0BbIe XapaKTepUCTUKU '
pacnpeneseHus
Tema 13.5 Copep:xanne yueOHOro MaTepuaa 2
3anayu MaTeMaTu4eckou Bapuanmonnsiii pan. Ionuron yactot u ructorpaMma. CtaTucTudeckue XapakTepUCTUKU
CTaTUCTUKH psizia HaOMIOAeMbIX JAHHBIX
KomOuHupoBaHHOE 3aHsTHE
Tema 13.6 I[IpodeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
CocraBnenne Tadaun u MOY/JIst)
auarpamm Ha MpaKTHKe [TepsuuHast 00paboTka CTATHCTUYECKHUX JaHHBIX. | padudeckoe ux mpeacTaBieHue.
HaxoxxneHne cpeqHix XapakTepUCTHK, HAOIOJAeMbIX JaHHBIX
Ilpaxmuueckoe 3anamue Ne 35, 36
CocraBneHune TadnuI U qUarpaMM Npy PelIeHHH NPUKIATHBIX 3a1a4 4
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Tema 13.7
Permenue 3amay. DneMeHThl

Conep:kanue yq4eOHOro MaTepHasa

OnemenTrl koMOnHaTopukn. CobbiTHe, BEpOATHOCTE COOBITHS. CIOXKEeHNEe 1 YMHOXKEHNE

KOMOMHATOPUKHU, CTATUCTUKHU U BEPOSITHOCTEN 2
TEOPHUU BEPOSITHOCTEH Koumponsnas paboma No 12
Pazgen 14. YpaBHeHNsi M HEPABEHCTBA 20
Tema 14.1 Copep:xanne yueOHOro MaTepuaa 2
PaBHOCUIBHOCTB ypaBHEHUN U PaBHOCHIIBHOCTD YpaBHEHUH U HepaBeHCTB. OnpeneneHusi. OCHOBHbIE TEOPEMBbI
HEPaBEHCTB. PaBHOCHJIBHBIX NTEPEXOax B YPaBHEHUSX U HepaBeHCTBaX. OO1I1e METOAbI PELICHUS
OO0wme MeToab! permeHust yYPaBHEHHI: MEPEX0oa OT paBeHCTBA (PYHKUUH K pAaBEHCTBY apTyMEHTOB JUIsI MOHOTOHHBIX
(bYHKUMH, METOJ Pa3JIOKEHUsT HA MHOKUTEITH, METO] BBEIEHHSI HOBOW NEPEMEHHOM,
(byHKUNOHATBHO-TpaduIECKii METOx
Tema 14.2 Copep:xanne yueOHOro MaTepuaa 2
I'paduueckuii MmeTon peuieHus OO01ue MeToabl peleHs] HEPABEHCTB. TIEPEXO0/l OT CPaBHEHHSI 3HAYeHUH (DYHKITHI K
ypaBHEHUI, HEPABEHCTB CPaBHEHHIO 3HAYEHHH apTryMEHTOB JJIs MOHOTOHHBIX (DYHKLIUH, METO HHTEPBAJIOB,
¢dbyHKHOHambHO-rpaduueckuii Meton. ['paduueckuii MeTos peleHus: ypaBHEHUH U
HEPABECHCTB OK 01, OK 02,
OK 03, OK 04
Tema 14.3 Copep:xanne yueOHOro MaTepuaa 4 OK 0 5’ OK 0 6’
YpaBHEHHUsI 1 HEPABEHCTBA C Onpenenenue monyns. PackpeiTue Moayis o onpeznenenuro. Ilpocreiiine ypaBHeHUs U OIJ< 07 ’
MOAYyJIEM HEPABEHCTBA C MOZlyJIEM. IIpuMeHeHNe paBHOCUIIBHBIX IEPEXO0J0B B ONPEIEICHHbIX TUIIAX K 2.5,
ypaBHEHUI 1 HEPABEHCTB C MOJYJIEM K 3.2
Tema 14.4 Copep:xanne yueOHOro MaTepuaa 2 '
VYpaBHEHUs U HEPABEHCTBA C 3HakoMCTBO ¢ napameTpoMm. Ilpocrefinine ypaBHeHNs U HEPABEHCTBA C TapaMeTpPOM
napaMeTpoM
Tema 14.5 I[IpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
CocraBneHue u pelieHue MOY/JIst)
poh)eCCUOHANTBHBIX 3a7a4 C [paxTuueckue 3anstus Ne 37, 38, 39
MOMOIIBIO YPaBHEHUN Pemenne TeKCTOBBIX 3a/1a4 PO ECCHOHATBHOTO COAEPIKaHUS 6
Tema 14.6 IIpakTHyeckoe 3ansaTue Ne 40
Pemenue 3anau. YpaBHeHus u OO01ue MEeTo bl peleHus] YPaBHEHUH. Y paBHEHUs 1 HEPABEHCTBA ¢ MOYJIEM U C
HEPABEHCTBA rnapaMeTpamu 2
Hrorosoe 3ansitue. [losTopeHne n3ydeHHbIx TeM. I1oAroToska k sx3aMmeny 2
KoncyabTanus 2
IIpomeskyTouHAsI aTTeCTALMS 6
Bcero: 308
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3. Yc/ioBus peaju3anuu nNporpaMmmbl 0011e00pa3oBaTe/IbHONH THCHUILIHHBI

3.1. Jdas peanu3auMd MOpPOrpaMmbl AHNCHHUILVIMHBI MNPEAYCMOTPEHbI  cJeayromue
crenHaJIbHbIe OMelleHHSI:

Peanm3zauus nporpamMMbl JUCUUILUIHHBI TPeOyeT HaH4Hs yueOHOro kabnHeTa MaTeMaTHKH.
Obopynosanne yueOHOro kabuHeTa:

- MOCAJ0YHBIE MECTA MO KOJMUECTBY OOYUArOIIUXCS,

- pabouee MeCTO IpenoaaBaTeds;

- KOMIUIEKT Y4eOHO-HATJSIIHBIX TTOCOOUIA;

- 3aaHMs U KOHTPOJIBHBIX padoT;

- Mpo¢heCCHOHAIBHO OPUEHTUPOBAHHBIE 3a/1aHNUS,

- MaTepHalibl SK3aMeHa.

TexHuyeckue cpeacTBa 00y4eHUSsI:

- IEPCOHATBHBIN KOMITBIOTEP C JIULIEH3HOHHBIM MPOrPAMMHBIM 00€CTIEUeHHEM,

- IPOEKTOP C HKPAHOM.

3.2. UadopmanuonHoe obecneueHne 00y deHust
3.2.1. OcHOBHbIE EYATHBbIE U IEKTPOHHBbIE H3AAHHUS

1. bammakos M.M. Maremaruka: y4e®. 1Jsi CTyA. ydpexkaeHud cpen. mpod.
obpazoBanust / M. U. bammakoB. 7-e m3x., crep. — M.: M3narenbckuii HeHTp  «AKaneMus.,
2020r. -256¢
DnekTpoHHbIH pecypc | https://urait.ru/bcode/469433

JlonoJIHUTEeIbHASL yUeOHAS JINTEepaTypa:

1. boromonos H.B. Maremaruka. AnreOpa u Hauana aHanu3a. ba3osblii yposens: 10—11
Kjaccel: yueOHUK ansg  cpemHero oOmero obpasosanus/ H.B. boromosos. - Mocksa:
WznatensctBo HOpaiir, 2023. - 24lc. - (Ob6meoOpasoBarenbhpiii nuki). - [SBN 978-5-534-
16084-0. - Tekcr: anexrponnsiii// Obpazosarenbras miardgopma FOpaiit - URL:

DnekTpoHHbIH pecypc | https://urait.ru/bcode/469433

3.3. Bommoanenue TtpeboBanuii ®PI'OC B uYacTH HCHOJB30BAHUST AKTHBHBIX H
HHTEPAKTUBHBIX (popM 00yueHust

B  memsx  peammzanuy  KOMIIETEHTHOCTHOrO — moaxoma — padouass — mporpamma
NpeayCMaTPUBAET UCIOIB30BAHUE B 00PA30BATENBHOM MPOIECCe aKTUBHBIX M HMHTEPAKTHBHBIX
¢dbopM mpoBeneHUs 3aHATHI B LeAX (POPMHUPOBAHMS U Pa3BUTHS OOIMNX U MPO(ecCHOHATBHBIX
KOMITETEHLIUH.

3.4. Ucno/ib30BaHHe CPEACTB BHIYHCJIHTENbHOI TEXHUKH B npouecce 00y4eHust
Pabouas nporpaMma He IpeayCMaTPUBAET HCIOIb30BAHHE MEPCOHAIBHOTO KOMIIBIOTEPA
00y4aroImuMCst B XOJI€ MMPOBEICHUS BCEX MPAKTHUUECKHUX 3aHITHH.

3.5. Peasusaunusi oOpa3oBaTe/ibHOIl mporpaMMbl B ¢opMe NpaKTHYecKOH
MOArOTOBKH

OO6pazoBarenbHas A€ATENBHOCT B (POPME MPAKTHUECKON MOATOTOBKU MPU  pean3aliuu
ITJ1.01 MaremaTtnka OCyIIECTBIISIETCS] IPU MPOBEACHUN MPAKTUYECKUX 3aHATUN U MHBIX BUIOB
yueOHOH MeATENbHOCTH, NPEAyCMATPHUBAIOIIUX JEMOHCTPAIMIO TNPAKTHUYECKUX HAaBBIKOB,
BBITTOJIHEHHE, MOAEIHPOBAHNE OOYYAIOLIUMICA OINPENEICHHBIX BHIOB pPadoT AN peIieHus
NPAaKTUYECKUX 33714, CBS3AHHBIX C OyAylied MmpoeCCHOHATBHON AESTeIbHOCTBIO B YCIOBHSAX,
NPUONMKEHHBIX K pealbHbIM IMPOU3BOACTBEHHBIM, BKJIOYAET B Ce0sl OTHENbHBIC JIEKIIHH,
KOTOpBbIE TPEAYCMATPUBAIOT Tmepenady oOydaromumcs HHOOpPMANHO, HEOOXOMUMYIO IS
MOCJEAYIOLIEr0  BBIMOJHEHUS  paboOT, CBA3aHHBIX C Oyaymed  mpodeccHoHaIbHON
TESTEIBHOCTBIO.
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4. KOHTPOJ/Ib M OLICHKA PE3yJIbTATOB OCBOCHHS 001e00pa30BaTe/IbHOI

JHCIHTIINHBI

KoHTpone ® oOnEHKA pe3ylbTaTOB OCBOCHHS 00ME00pa3oBaTenbHON
JUCLUTIIIMHBI PACKPBIBAKOTCS YEPE3 AUCLMIITIMHAPHBIE PE3YJIBTAThI, HANPABICHHBIE
Ha (OpMUPOBaHKE OOIMX M MPO(ECCHOHAIBHBIX KOMIETEHIMI MO pa3aeiaMm u
TEMaM COAEPKaHMsl y4eOHOTr0 Marepuara.

O06mmas/ Paznen/Tema Tun oLeHOYHBIX
npodeccuoHaIbHas MEpOTIPHUITHH
KOMIIETEHIIHS

OK 01. Beibupats P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TectupoBanue

cniocoObl perenust 3anad | P2, Temsr 2.1,2.2,2.3,2.4,2511-0/c,2.6 | YcTHBI onpoc

npodheCCUOHATTbHON P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremMaTU4eCKui

JIEITETbHOCTH P4, Temsi4.1,42,43,44,45,46,4.7 JUKTAHT

NPUMEHUTEIBHO K IT-o/c, 4.8,4.9,4.10,4.11 HWnauBunyanbHast

pa3audHbIM KoHTekcTaM | P S, Temnr 5.1, 5.2 TT-o/c CaMOCTOATEIbHAS
P 6, Temb1 6.1,6.2, 63,64, 6.5, 6.6 1-0o/c, | pabora
6.7,6.38,69,6.10I1-0/c, 6.11 IIpencrasnenue
P7, Teme 7.1,7.2,73,74,75,76,7.7, pe3yabTaTOB

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

2

NPaKTUYECKHX padoT
3amuTa TBOPUECKUX

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5I1-0/c, 8.6 | pabor

P9 Temrr 9.1,92,93,94,95 3amwura

P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHANBUAYAIBHBIX

P11, Tembr 11.1,11.2, 11.3, 11.4,11.5, MPOEKTOB

11.6 IT-o/c, 11.7 KontponsHas padora

P12, Temsr 12.1, 12.2 T1-0/c, 12.3, 12.4 Brinonnenne

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAIIMOHHBIX

13.5, 13.6 IT-o/c 3aaHHI

P 14, Temsr 14.1, 142, 14.3, 14.4, 145, T1-

o/c, 14.6
OK 02. Ucnonb3oBath P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 Tectuposanue
coBpemeHHbIe cpencta | P2, Temsr2.1,2.2,2.3,2.4,2511-0/c,2.6 | YcTHBIH onpoc
MOWCKA, aHaJIN3a U P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremMaTU4eCKui
HHTEPIIPETALN P4, Temsi4.1,42,43,44,45,46,4.7 JUKTAHT
UH(POPMAIUH, U IT-o/c, 4.8,4.9,4.10,4.11 HUnanusuayanpHas
UH(pOPMALMOHHBIE PS5, Temsr 5.1, 5.2 I1-o/c CaMOCTOSITeNIbHAs
TEXHOJIOTHH JIJIsI P 6, Temb1 6.1,6.2, 63,64, 6.5, 6.6 1-0o/c, | pabora
BBITIOJIHEHUS 337144 6.7,6.38,69,6.10I1-0/c, 6.11 IIpencrasnenue
npodheCCUOHATTbHON P7, Teme 7.1,7.2,73,74,75,76,7.7, pe3yabTaTOB
NeATeNIbHOCTH IM-o/c,7.8,79,7.10,7.11,7.12,7.13, 7.14, | npakTudeckux pabot

7.15,7.16 TI-o/c, 7.17

P8, Temni 8.1,82,8.3,84, 85T-o/c, 8.6
PO, Temp9.1,92,9.3,9.4,95

P 10, Tems 10.1, 10.2, 103, 10.4

P11, Temsr 11.1,11.2, 113, 11.4,11.5,
11.6 -o/c, 11.7

P 12, Temsi 12.1, 12.2 TI-o/c, 12.3, 12.4

P 13, Temsi 13.1, 13.2, 13.3 [-o/c, 13 4,
13.5, 13.6 IT-o/c

P 14, Temur 14.1, 142, 143, 14.4, 14.5, TI-

3amuTa TBOPUECKUX
pabor

3amura
WHIUBUIYATbHBIX
IPOEKTOB
KonTponpHas pabora
Brinmonnenue
5K3aMEHAILMOHHBIX
3a0aHuN
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o/c, 14.6

OK 03. IInanuposats u
peanu3oBbIBATD
coOCTBEHHOE
npoeCCUOHATTBHOE U
JMYHOCTHOE Pa3BUTHE,
NpeANPUHIMATETBCKYIO
IeSTeNIbHOCTD B
npodheCCUOHATTbHON
cepe, UCTIOTB30BATH
3HaHUSA M0 (PUHAHCOBOKH
IPAMOTHOCTH B

P1, Temni 1.1, 12, 13 -0/c, 1.4.151.6
P2, Temni 2.1,2.2. 2.3, 2.4, 2.5 [I-o/c, 2.6
P3, Tems 3.1,3.2, 3.3 [T-o/c, 3.4

P4 Tempid 1,42 43, 44,45 46 47
T-o/c, 48,49, 410,411

PS5, Temor 5.1, 5.2 IT-o/c

P 6, Temni 6.1, 6.2, 63,64, 65, 6.6T-o/c,
6.7.68,69,610Tl-0/c, 6.11

P7, Temnt 7.1,7.2,73,7.4,75,7.6,77,
I-o/c, 7.8, 7.9, 7.10, 7.11, 7.12, 7.13, 7.14,
7.15,7.16 I1-o/c, 7.17

Tectuposanue
YcTHBI 0npoc
Marematuueckuit
JUKTaHT
HWnauBunyanbHast
CaMOCTOSITeNIbHAs
pabota
IIpencrasnenue
pe3yJIbTaTOB
NPaKTUYECKHX padoT
3amuTa TBOPUECKUX

pa3nuHbIX ski3HeHHbIX | P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5 I1-0/c, 8.6 | pabor
CHATYaLUsX P9, Temr1 9.1,9.2,93,94,95 3ammura
P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHANBUAYAIBHBIX
P11, Tembr 11.1,11.2, 11.3, 11.4,11.5, MPOEKTOB
11.6 IT-o/c, 11.7 KontponsHas padora
P12, Temsr 12.1, 12.2 T1-0/c, 12.3, 12.4 Brinonnenne
P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAIIMOHHBIX
13.5, 13.6 IT-o/c 3aJaHUI
P 14, Temsr 14.1, 142, 14.3, 14.4, 145, T1-
o/c, 14.6
OK 4. D¢ dexTruBHO P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TectupoBanue
B3anMOIEeUCTBOBATH U P2, Tembr2.1,22, 23,24, 2511-0/c,2.6 | YcTHBIH onpoc
pabotarts B kojutektuBe | P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTrdeckmit
U KOMaHIE P4, Temsi4.1,42,43,44,45,46,4.7 JUKTAHT
II-o/c,4.8,49,4.10,4.11 HUnanusuayanpHas
PS5, Temor 5.1, 5.2 IT-o/c CaMOCTOSITETbHAS
P 6, Temb1 6.1,6.2, 63,64, 6.5, 6.6 1-0o/c, | pabora
6.7,6.38,69,6.10I1-0/c, 6.11 IIpencrasnenue
P7, Teme 7.1,7.2,73,74,75,76,7.7, pe3yabTaTOB

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

NPaKTUYECKHX padoT
3amuTa TBOPUECKUX

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5I1-0/c, 8.6 | pabor

P9 Temrr 9.1,92,93,94,95 3ammura

P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHANBUAYAIBHBIX

P11, Tembr 11.1,11.2, 11.3, 11.4,11.5, MPOEKTOB

11.6 IT-o/c, 11.7 KontponsHas padora

P12, Temsr 12.1, 12.2 T1-0/c, 12.3, 12.4 Brinonnenne

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAIIMOHHBIX

13.5, 13.6 IT-o/c 3aJaHUI

P 14, Temsr 14.1, 142, 14.3, 14.4, 145, T1-

o/c, 14.6
OK 05. OcyiecTBasiTh P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 Tectuposanue
ycTHyIO U tucbMeHHyo | P2, Tembr 2.1, 2.2,2.3,2.4,2.511-0/c, 2.6 | YcTHBIH onpoc
KOMMYHHKALMK) HA P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremMaTU4eCKui
rocynapctBeHHOM si3bike | P4, Temb1 4.1,4.2,4.3,4.4,45,4.6,4.7 JUKTAHT
Poccutickoit @enepanuu | [T-o/c, 4.8,4.9,4.10,4.11 HWnauBunyanbHast
¢ yuerom ocobennocteit | P S, Temnr 5.1, 5.2 TI-o/c CaMOCTOSITeJIbHAsI
COLIUANBHOTO U P 6, Temb1 6.1,6.2, 63,64, 6.5, 6.6 1-0o/c, | pabora
KyJILTYPHOTO KOHTEeKCTa | 6.7, 6.8, 6.9, 6.10 I1-0/c, 6.11 IIpencrasnenue

P7, Teme1 7.1,72,73,74,75,7.6,7.7 pe3yIbTaTOB
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IT-o/c, 7.8,7.9,7.10,7.11,7.12,7.13, 7.14,
7.15,7.16 I1-o/c, 7.17

NPaKTUYECKHX padoT
3amuTa TBOPUECKUX

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5I1-0/c, 8.6 | pabor

P9 Temrr 9.1,92,93,94,95 3amwura

P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHANBUAYAIBHBIX

P11, Temsr 11.1,11.2, 11.3, 11.4, 11.5, MPOEKTOB

11.6 IT-o/c, 11.7 KonTponpHas pabora

P12, Temsr 12.1, 12.2 T1-0/c, 12.3, 12.4 Brinonnenne

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAIIMOHHBIX

13.5, 13.6 IT-o/c 3aaHHI

P 14, Temsr 14.1, 142, 143, 14.4, 145 I1-

o/c, 14.6
OK 06. IlposiBnsATh P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 Tectuposanue
rpakJaHCKO- P 6, Temb1 6.1,6.2, 6.3, 6.4, 6.5, 6.6 1-0o/c, | YcrHbIi ompoc
MaTPUOTUUECKYIO 6.7,6.8,69,6.10I1-0/c, 6.11 MareMaTHuecKHil
MO3ULIUIO, P7, Teme 7.1,7.2,73,74,75,76,7.7, JUKTAHT
I€MOHCTPHUPOBATh IM-o/c,7.8,79,7.10,7.11,7.12,7.13, 7.14, | UupuBunyanbHas
oco3HaHHOe noBenenne | 7.15,7.16 I1-o/c, 7.17 CaMOCTOSITeJIbHAsI
Ha OCHOBE P8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabota
TPaANLIMOHHBIX P 14, Temn1 14.1, 142, 143, 14.4, 145 I1- | IIpeacraBnenue
o0I1eueI0BeYeCKIX o/c, 14.6 Pe3yJIbTaTOB

IIEHHOCTEH, B TOM HUCTIe
C Y4€TOM rapMOHU3ALINHU

NPaKTUYECKHX paboT
3amuTa TBOPUECKUX

MEKHAIIMOHAIBHBIX U pabor
MEXKPETUTHO3HBIX 3amura
OTHOLLIEHUMN, TPUMEHSITh WHIUBHUTyJIbHBIX
CTaHOApPThI MPOEKTOB
AHTUKOPPYIILIMOHHOTO KontponsHas padora
IOBeeHU Brimonnenue
5K3aMEHAITHOHHBIX
3aaHUI

OK 07. ConeiictoBat | P 1, Temer 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6 Tectuposanue
COXPAHEHUIO P2, Tembr2.1,22, 23,24, 2511-0/c,2.6 | YcTHBIH onpoc
OKpY>KaroLeH Cpenbl, P3, Temsr 3.1,3.2,3.3. TI-0/c,3.4 MareMaTHuecKHil
pecypcocOepeKeHHIO, P4, Temsi4.1,42,43,44,45,46,4.7 JUKTAHT
MPUMEHSATb 3HaHUS 00 IT-o/c, 4.8,4.9,4.10,4.11 HUnanusuayanpHas
W3MEHEHUU KJINMATa, PS5, Temor 5.1, 5.2 IT-o/c CaMOCTOATEbHAL
npuHLUBI OepesxmBoro | P 6, Tempr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, | pabora
MPOU3BOJICTBA, 6.7,6.38,69,6.10, IT-o/c, 6.11 IIpencrasnenue
s¢pexTrBHO P7 Temer 7.1,72,73,74,75,7.6,7.7 PEe3yJIbTaTOB
NeCTBOBATD B IM-o/c,7.8,79,7.10,7.11,7.12,7.13, 7.14, | npakTudeckux pabot
Ype3BbIUANHBIX 7.15,7.16 I1-o/c, 7.17 3amuTa TBOPUECKHUX
CUTYaLUSIX P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5I1-0/c, 8.6 | pabor

P9 Temrr 9.1,92,93,94,95 3amwura

P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHANBUAYAIBHBIX

P11, Tembr 11.1,11.2, 11.3, 11.4,11.5, MPOEKTOB

11.6 IT-o/c, 11.7 KontponsHas padora

P12, Temsr 12.1, 12.2 T1-0/c, 12.3, 12.4 Brinonnenne

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAIIMOHHBIX

13.5, 13.6 IT-o/c 3aaHHI

P 14, Tembi 14.1, 14.2, 143, 14.4, 14.5 TI-
o/c, 14.6
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[IK 2.5. Pa3pabarsiBaTh

u oopmIIITH
TEXHOJIOTUIECKYIO u
OTYETHYIO
TOKYMEHTALHIO

IIK 3.2. Haxomute u
YCTPAHSITh TOBPEXKICHUS
obopynoBaHus

P 1, Temsr 1.3 IT-0/c

P 2, Temsr 2.5 I1-0/c

P 3, Temnr 3.3. IT-o/c

P 4, Temor 4.7 I1-0/c

P 5, Temor 5.2 T1-0/c

P 6, Temnr 6.6 IT-o/c, 6.10 IT-o/c
P 7, Temwr 7.7 I1-o/c, 7.16 I1-0/c
P 8, Temnr 8.5 IT-o/c

P 11, Temsr 11.6 I1-o/c

P 12, Temsr 12.2 T1-0/c

P 13, Temsr 13.3 I1-o/c, 13.6 I1-0/c
P 14, Temsr 14.5 T1-0/c

Tectuposanue
YcTHBI 0npoc
Marematuueckuit
TUKTAHT
HWnnusuayansHas
CaMOCTOSITeNIbHAs
pabota
IIpencrasnenue
pe3yJIbTaTOB
NPaKTUYECKHX padoT
3amuTa TBOPUECKUX
pabor

3amura
WH/IUBUAYAJIbHBIX
MIPOEKTOB
KonTponpHas pabora
Brimonnenue
5K3aMEHaLMOHHBIX
3a0aHUN
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