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PaGouass nporpamma yueOHOW aucuumuvuel  [1/[.01  Mamemamuxa
pazpaboraHa Ha OCHOBe DenepasbHOr0 TOCYIAPCTBEHHOIO 00pa30BaTEIbHOIO
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CIIO) nmo cneumanvHocT 23.02.01 Opeanusayus nepego3ox u ynpaeienue Hd
mparncnopme (no suoam) (6a30Basi MOATOTOBKA) MPUMEPHOI MPOTrpamMMbl yueOHOH
JMCLUIUIMHBL M y4€0HOT O TUIaHa.

Opranuzanusi-paspadorunk: bpsHcknii punmat.

Pazpabotumkmu:
[llBenoBa H.A. - mnpenogaBarenb MNEPBOM KBATM(PUKALMOHHOW KaTErOpUr
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Bapeiitmc K.C. - mnpenomaBarens mnepBoil KBaTM(PUKANMOHHON KaTeropuu

Bpsuckoro ¢pummana TT'YTIC.
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OxyneBa B.B. — mnpenopaBarens MaTeMaTHKHA BBICHICH KBaMM(UKAIIMOHHON

kareropun MbOVY COILI Ne41 r. bpsiHcka.

OnoOpeHO Ha 3acelaHUM LUKIOBOW KOMHCCHH  OO0IIEMPO(PECCHOHABHBIX,
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1. O0mas xapakrepucruka padoueii nporpamMmmsl 001e00pa3oBaTe/IbHOI
aucnunaabl I1J1.01 MaTtemaTuka

1.1. Mecro AUCHHIVIMHBI B CTPYKType mnpo(eCCHOHAIbHOI
oOpa3oBarenbHOil nporpammsl CIIO:
O6uieoOpazoBarenbHas aucnumiuHa [1J1.01 Maremaruka sBisieTcst 00s3aTeNIbHON
YacThIO  00mIEe00pa3oBaTENIbHOTO LMKJIA O0pa3oBaTeNbHOM OpPOrpaMMbl B
cootBercTBUM ¢ OI'OC CIIO cneumnanbrocT  23.02.01 Opranusanus nepeBo3oK
W YIIPABJICHUS HA TPAHCIOPTE (110 BUAAM )

1.2. Ilesqin 1 IuIaHUPYeMbIe Pe3yJbTAThHI 0CBOCHHS JUCIMIVINHBI:

1.2.1. Ileab AMCHUANIAHBI

Conepxkanue nporpaMmbl  oOmeoOpaszoBarenpHol auciuminabl  [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
aucUIIHHLI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOoBe 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; pemweHnss 3amad; yMeHHe (OPMYJIHPOBATH  ONPENEICHUs,
HpO(I)eCCHOHaHbHOﬁ —  TOTOBHOCTBH K AKTUBHOU AesaTeJIbHOCTH | AKCHOMBI U TEOPEMBIL, IIPUMEHATE 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 HaBbIKAMH 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 PELIEHUS,
— QHAJIM3UPOBATb IMOJY4YEHHbIE B XOJ€ PELIEHHUs

J'IOl"apI/I(l)M Hucjia, YMCHHUE BbIMIOJIHATL BBIYUCIICHUC 3HAYEHUH U
npeoOpa3oBaHUsl BBIPAKEHUH CO CTENEHSIMH W JiorapudpMamu,
npeoOpazoBaHus APOOHO-PALTMOHABHBIX BBIPAKCHHIA,

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

- yMETb ONEPHPOBATH MOHATHAMU: (QYHKLHUS, HETPEPbIBHAS
byHKOMA, TPOM3BOAHAsA, TMeEpPBOOOpa3Has,  OMPEAESICHHBIH
UHTErpa, yMeThb HAaXOAUTb NPOM3BOAHBIC BJIEMEHTAPHBIX
(byHKIMH, UCTIONB3YSl CIPABOYHBIE MAaTEPHAJBI, HCCIEIOBATH B
NpOCTeHIINX Cly4asix (PYHKIUHM Ha MOHOTOHHOCTb, HAaXOIHTb
HanOoJbIIe W HAMMEHbIIME 3HAueHus (yHKUOUH, CTPOUTH

rpauKd  MHOTOWIEHOB C  HWCIOJB30BAHHWEM  armapara
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 MOHIATUAMU: PALMOHANbHAS (DYHKIIHSA,
NoKa3aTeNbHast byHKIHA, CTEereHHast byHKIHA,
norapudmuyeckasi (QYHKOHSA, TPUTOHOMETPUYECKHE (yHKIIHM;
yMEHUE CTPOUTH Ipadpyku M3y4eHHBIX (PYHKLUH, MUCIIONB30BaATh
rpaguKy TpH HM3YYEHUH MPOLIECCOB U 3aBHUCHMOCTEH, IpH
pelmeHny 3amad W3 OPYTUX y4eOHBIX NPEIMETOB M 3ajad U3
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 WU YCIYT, HAJOTH, 3ajaddl H3 O00JIacTH




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

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

— yMeTb  HHTETPUPOBATH  3HAHUS U3
MPEeIMETHBIX 00acTel;

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

— CHOCOOHOCTh MX HCIIOJIB30BAaHUS B MO3HABATEIBHOM
U COLIMAJIBHON MPAKTHUKE

Pa3HbIX

yIPaBJICHUS JUYHBIMA M CEMEHHbIMU (PHAHCAMM), COCTABIISTH

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

- yMETb OIepupoBaTh MOHSTHUSIMU: cpenHee
apupMeTHUecKoe, MeauaHa, HauOoJblIee W HAUMEHbLIEEe
3HAYEeHUs, pasMax, [IUCIEpPCUs, CTaHOAPTHOE OTKJIOHEHHUE
YHCIOBOr0 Habopa, YyMeTb U3BIEKaTh, WHTEPIIPETUPOBATH

UHPOPMALINIO, MPEACTABICHHYIO B TaONMLAX, Ha JUArpaMMax,
rpadukax, OTPaKAMOIIYI0 CBOHCTBAa pEAJbHBIX NPOIECCOB U
SABJICHHUH, MPEIACTABIATh WHPOPMAIMIO C MOMOINBI Tadiauu U
IararpaMM; UCCIeOBaTh CTATUCTUYECKUE TaHHBIE, B TOM YHCIIE C
NPUMEHEHHEM IpapuIeCcKiX METOIOB M JIEKTPOHHBIX CPEICTB;

- yMeTb ONEpPHPOBaTh TOHATHAMU. CIIyYailHBIA ONBIT W
ciy4yaiiHoe CcOOBITHE, BEPOSITHOCTh CIIy4ailHOrO  COOBITHS,
YMEHHE  BBIYHCISITH  BEPOSTHOCTD  C  HCIOJIb30BAHHUEM
rpagMuecKuX METONOB, NPUMEHATb (QOPMYJBI CIOXKEHUS H
YMHOKEHUST BEPOSITHOCTEH, KOMOMHATOpHBIE (PakThl U HOPMYJIbI
NpU peIleHNH 3a/1a4;, OLEHHBATh BEPOSATHOCTH pPEaJbHBIX
COOBITHII, 3HAKOMCTBO CO CIyYailHBIMH BEJIUYUHAMH, YMEHHUE
NPUBOIUTE TNPHUMEPHI TMPOSBICHUS 3aKOHA OONBLIMX YHCEN B
NPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSIX;

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

NEePNEHAUKYJIAPHOCT MPAMBIX M IUIOCKOCTEH, YIrojl MeXny
MNPSIMBIMH, YrOJI MEXAY NPSIMOM M IUIOCKOCTBIO, YIOJ MEXAY
MJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU A0 MJIOCKOCTH, PACCTOsHUE
MEXAY NPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSIMH, yMEHUE
UCTIONB30BAaTh MpPHU PEIICHWH 3aJad H3Y4YeHHble (akTel U







TEOPEMBI 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, THIMHIPA, KOHYCA, IUIOMAIb MOBEPXHOCTH MUPAMUMBI,
NPU3MBI, KOHyCa, LUWIMHApPA, IUomanb cdepbl, o0beM Kyoa,
NpPSMOYTOJIbHOTO — TapaJUIeNielInena, MHPAMUAbIL, PU3MBI,
LWIMHAPA, KOHyCa, 11apa, YMEeHUe H300pakaTb MHOTOTPaHHHUKH
U TIOBEPXHOCTH BpALICHUS, UX CEYEHUS OT PYKH, C IOMOIIBIO
YEePTEIKHBIX HWHCTPYMEHTOB U BJIEKTPOHHBIX CPEICTB, YMEHHUE
pacriosHaBaTb  CHUMMETPHIO B TPOCTPAHCTBE,  YMEHHE
pacrio3HaBaTh MPABUIbHBIE MHOTOTPAHHHKH,

- yMeTh OIEpUpPOBaTb TMOHITUSMHU. JIBUXKCHHE B
NPOCTPAHCTBE,  MOAOOHBIE  (uUrypel B MPOCTPAHCTBE,
UCIIOJIB30BATh OTHOLICHUE TUIOMIaNel MOBEpXHOCTEH 1 00beMOB
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, KOOPAUHATHI BEKTOPA,
CKaJIIPHOE TPOU3BEACHHE, Yrojl MeEXIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BEACHNE BEKTOpAa HAa YHCIO, HAXOOUTh C
MOMOIIBIO M3YYEHHBIX (POPMYJT KOOPAMHATHI CEPENUHBI OTPE3Ka,
PacCTOsIHNE MEXKY BYMsI TOUKAMH,

- yMeTb BBIOMpAaTh MOAXOMNSALIMHA HM3YYEHHBIH METON IS
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 MOHATUSMU: ONPEAETICHUE, aKCHOMAa,
TEOpeMa, CIEACTBHE, CBOWCTBO, MPHU3HAK, JOKA3aTeJbCTBO,
paBHOCHIIbHBIE  (DOPMYJIUPOBKM;, yMeHHE (HOPMYJIHUPOBATH
o0paTHO€ W TPOTUBOIOJIOKHOE YTBEP)KACHHE, TNPUBOIUTH
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OpUMepbl U KOHTPIPHUMEPHI, UCTIONB30BATh  METO[
MaTeMaTHYeCKOW  HMHAYKLHMH, TPOBOAMTH  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 PEAbHBIX MPOLIECCOB U SIBJICHHUH NMPH 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 TMOHATHAMH. HATypajbHOE HHCIIO,
[[EJIOE YUCJIO, OCTaTOK I10 MOAYJI0, PALHOHAIBHOE YHCIO,
UpPPAllMOHAIbHOE YHCJIO, MHOXKECTBA HATYPAJbHBIX, LEJbIX,
PALMOHATIBHBIX, AEHCTBUTEIbHBIX YUCEJ, YMEHHE HCIIOIB30BaTh
NPU3HAKH JENMMOCTH, HAaWMEHBbIIWH OOWuil JenuTens W
HanMeHblee obmee KpaTHoe, anroputM EBkinia npu pemeHnn
3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMH TMO3MLIMOHHBIMA CHCTEMaMH
CUHCJICHUS,

- yMeTb CBOOOAHO OMNEpPUPOBATh IMOHATUSMHU. CTEIEHb C
LIEJIbIM TTOKa3aTesieM, KOPEHb HAaTypaJbHOW CTENEHH, CTETEHb C
pPALMOHATIBHBIM ~ TIOKA3aTeNieM, CTeNeHb C JeHCTBHTENBHBIM
(BeIIeCTBEHHBIM) TMOKa3aTejeM, JorapudM dYucia, 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, HWPPALUOHAIBHBIE,
NIOKa3aTeJbHBIE, 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 CUCTEMbI C MMAPaMETPOM; MPUMEHSTh YPaBHEHHUS,
HEPaBEHCTBA, UX CUCTEMBbI JJIsl PELICHUsT MaTEMaTHIECKUX 3a/1a4
W 337124 U3 PA3IMYHBIX 00JIACTeH HAYKU U PEaIbHOM KHU3HH;

- yMeTb CBOOONHO ONEPUPOBATH NOHATHSIMH: Tpadux
¢byHkumy, obpaTHast QyHKIHS, KOMIO3HLUSA HYHKIUHN, JIUHEHHAS
byHkumsa, kBagpaTudHas (QYHKOWS, CTeneHHas (QYHKIOUS C
LIEJIBIM [TOKa3aTeieM, TPUrOHOMeTprueckue GpyHKuu, oOpaTHble
TPUTOHOMETPHUECKHUE byHKIHH, NOKa3aTenbHas u
norapumuueckass (QyHKUMH, YMEHHE CTPOUTh TIpaduKH
(byHKUIMH, BBINOJTHITH peodpa3oBanus rpapukos GyHKINT;

YMEHHE HCIONB30BaTh Ipaduku (PyHKUUH I H3YISHUs
NPOIIECCOB M 3aBHCUMOCTEH NPH PEIIeHHH 3a1ad W3 APYTUX
yueOHBIX TPEIMETOB M U3 PEaTbHOW JKU3HH, BBbIPAKATh
(dbopMyIamMu 3aBUCUMOCTH MEXIy BEITMUYNHAM,

yMeHHe CBOOOIHO OMNEepUpOBaTh TMOHSATHSIMU. YETHOCTD
byHKOMM,  TEPUONUYHOCTb  (PYHKLIWH,  OrpaHMYEHHOCTH
(yHKIMH, MOHOTOHHOCTH (DYHKIHUH, SKCTPeMyM (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 KOOPIMHATHOM MJIOCKOCTH MHOXKECTBA PELISHUH
ypaBHEHHH, HEPABEHCTB U MX CHCTEM,

- YMETb CBOOOIHO OIEPUPOBATH MIOHATHUSIMU.
IIOCJIEIOBATENbHOCTb, apudmernueckas nporpeccusi,
reOMeTpHYeCKasl  MpOrpeccHs,  OECKOHEYHO  yObIBaroIIast
reoMeTpuyecKast nporpeccus, yMeHHe 3anaBaThb
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C MOMOLIBIO PEKYPPEHTHBIX

opmyu;

- yYMeTb OMNEpPHPOBaTh IMOHATHUSMH. HEMPEPHIBHOCTH
¢byHknMy, acuMnToThl rpaduka (QyHKUUH, MepsBas W BTOpas
NPON3BOIHAS (PYHKIUH, TEOMETPHUECKUN U (PU3NIECKHIA CMBICI
NPOM3BOMHON, mepBoOOpasHas, OINpPENeNeHHBbIH  HHTErpa;
YMEHHE HaxXOOUTh aCHUMNTOTHI rpaduka (YHKINH, 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, [0S  HAXOXKIOSHWS]  HAWJIY4YLIero  PEIleHus 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
noMoIbo A hepeHInaNbHBIX YPaBHEHUH,

- yMeTb ONEpPHPOBATh MOHATHIAMH. KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJb MW apryMeHT
KOMILUIEKCHOTO 4Hucya, (opMa 3alUCH  KOMIUIEKCHBIX YHCEN
(reomeTpudeckas, TPUTOHOMETpPHUECKass W anredpamyeckasi);
yMeTb  TNPOM3BOAWTHL  apuUPMeTHdecKkne  JAEHCTBUS €
KOMILUIEKCHBIMU YUCJIAMU;, TIPUBOJUTH MPUMEPHI HCIIOJIB30BAHHS
KOMILIEKCHBIX YHCE,

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

- yMeTb  HAaxOOUTh  BEPOATHOCTH  COOBITUH  C
UCTIOJNB30BAaHUEM TpapUUecKuXx METOJOB, NPUMEHATb 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 BEJIMYMHA, pacnpeneseHue
BEPOSITHOCTEH, MAaTeMaTHYECKOe OXHUJIAHUE, TUCTIEPCHS W
CTaHIAPTHOE OTKJIOHEHHE CIIy4alHOW BEJNUYUHBL, (DYHKIHH
pacripeneneHusi U TUIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOrO U
HOPMAJIbHOT'O paclpeneeHnii, yMEeHHe HCIOIb30BaTh CBOIMCTBA
U3YUYEHHBIX pacTpeneleHui i PeIleHHsl 3a/1a4;, 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, TMPOCTPAHCTBO, OTPE3OK, JIyY, IUIOCKHIMA
yroJi, ABYTPaHHBIA yroJ, TPEXTPaHHBIN yIroJl, NepPeCceKaroInecs,
napauleNbHbIE U CKPEIUBAIOIINECS TPsIMble, NAapajlIeIbHOCTh U
NEePIEHINKYISIPHOCTh TPSIMBIX U IUIOCKOCTEH, Yroin Mexay
OPSAMBIMU, YIOJ MEXKIY MNPSIMOH M TUIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH, YMEHHME HWCIOJb30BaTh MPH PELICHHH 3a1ad
u3ydeHHble (aKTl M TEOpeMbl IUIAHUMETPUH, yMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHpPE, YMEHHE
OIepUPOBATH MOHSATHSIMH MHOTOT'PaHHHK, ceueHue
MHOTOTPAaHHHMKA,  MPABHJIbHBI ~ MHOTOIPAHHUK,  MPHU3MA,
nupamMuna, purypa u moBepXHOCTh BPAIEHUs, LIMIIHHIpP, KOHYC,
map, cdepa, pasBepTka MOBEPXHOCTH, CEUYEHUS] KOHyca H
LIUIMHAPA, NapajjiesbHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa,
IUIOCKOCTB, Kacamomasicss c(epbl, LUUINHAPA, KOHYCAa, yMEHHE
CTPOHTD CEUEHUE MHOTOTPAHHMKA, N300pa’kaTh MHOTOTPAHHHKH,
(Urypbl M TOBEPXHOCTH BPALICHUS, UX CEUCHUS, B TOM UHUCIE C
MOMOIIBIO 3JIEKTPOHHBIX CPENICTB, YMEHHUE NMPUMEHATh CBOIHCTBA
reOMETPUUYECKHX (QUTYp, CaMOCTOSTENBbHO (OPMYJIHPOBATH
OmpeneNeHus u3y4aeMblX (Uryp, BBIIBUIATb THIIOTE3BI O
CBOWCTBAaxX M MPU3HAKAX T€OMETPUYECKUX (Puryp, oOOCHOBHIBATH
WIA ONpPOBEPraTh WX, yMEHHE MPOBOAUTH KJIACCH(YUKALIUIO
Guryp mo pasjaMYHbIM IMPU3HAKAM, BBIMOJHITH HEOOXOIMMBbIE
JOTOTHUTEBbHBIE TOCTPOSHUS,

- yMeThb CBOOONHO OIEPUPOBATH MOHATHIMH: ILJIOMIATb
¢burypsl, 00beM (GUTYpBI, BETHMYNHA YIia, PACCTOSHUE OT TOUKH
10 TIJIOCKOCTH, PAacCTOSHUE MEXIy NPSMBIMH, PacCTOSHHUE
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 TMpPHUPOAE, HCKYCCTBE, AapXUTEKType, 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:
NpPSMOYTOJIbHASL. CHCTEMAa KOOPAMHAT, BEKTOP, KOOPIMHATHI
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 Ui PELIeHHs TeOMETPHUYECKHX 3a7ad M 3ajad APYTux
yueOHBIX MPEIMETOB, ONEPUPOBATH MOHITUAMHU: MaTpuLa 2X2 U
3x3, oOmpemenuTeNs  MaTPULBl, TE€OMETPUYECKUH  CMBICI
OIIpEeNeIUTeNs,

- yMeTb MOJENUPOBaTh pPEAbHbIE CHUTYallMd Ha SI3bIKE
MaTEMaTHKH, COCTABJIAATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA
U MX CHUCTEMBI MO YCIIOBHUIO 33Ja4H, UCCIIEIOBATh NOCTPOCHHBIE
MOZEIH c UCTIOJIb30BaHUEM amrmapara anredOpsl,
UHTEPIPETHPOBATH MIOJTyYE€HHBIN pe3yJbTar; CTPOHTH
MaTeMaTHYECKHUE MOJIEIH C MIOMOLIBIO T€OMETPUIECKUX TTOHSATHIHA
U BEJMYWH, PeLIaTh CBS3aHHBIE C HUMU MPAKTUYECKHE 3a1a4M;
COCTABJISAITh BEPOATHOCTHYIO MOJENb U HMHTEPIPETHUPOBATH
NOJIyYeHHBIH  pe3yJbTaT; peliaTb MPHUKJIAJHbIE  3a1a4d
CpEeACTBAMH  MAaTEMAaTHYEeCKOrO aHajlu3a, B TOM HYHCIE
COLIMAJIbHO- 3KOHOMHYECKOTO U (PH3HUECKOr0 XapaKkTepa,

- yMeHHe BBIOWpAaTh MOAXOMSAIIUN METOR [JIsl PEeIICHUs
3aa4y; TOHMMAaHHME 3HAYMMOCTH MATEMATHKH B HW3yYEHHUH
NPUPOAHBIX M OOIIECTBEHHBIX IMPOLECCOB U SIBJICHHIA;, YMEHHE
pacrio3HaBaTh MPOSIBIICHHE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
yMEHHE TPHUBOAUTH MPUMEPbl MATEMAaTHYECKUX OTKPBITUH
POCCHUICKON 1 MHUPOBOW MaT€MaTUYECKON HAYKH

OK 02. Ucnonp30Barhb
COBPEMEHHbBIE CPEACTBA
MOKCKA, aHAJIN3a U
UHTEPIPETALNH

B obnacty IeHHOCTH HAYYHOTO NMO3HAHMS:

- c(pOpMHPOBAHHOCTP MHPOBO33PEHHSI, 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,
- OCO3HaHHE€ LIEHHOCTH HAay4YHOH NEITEIbHOCTU, TOTOBHOCTh

OCYIIECTBJIATb ~ TMPOEKTHYID W HCCIEIOBATENBCKYIO
AesITeNIbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

OBrnanenne YHHUBEPCATbHBIMU MO3HABATEbHBIMU
NEeUCTBUAMM:

y4eOHBIMU

B) pabota ¢ nHpopMaLHei:

- BIIANeTh HABbIKAMH TMOJY4YeHUs HH(POpMamuu U

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

- CO37aBaTh TEKCThl B Pa3M4YHBIX (OpMaTax € Yy4eTOM
Ha3HaueHUs MHGOPMAIMK U IIeJIEBOW ayAUTOPHH BbIOMpast
ONTUMAJIbHYIO (POPMY MPENCTABIEHHS U BU3YAJTU3ALHH;

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

HOpMaM,;
- HCNONb30BaThb  CpeacTBa  WH(POPMALMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTUI B peleHun
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX

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

(byHKIMH, UCMIOMB30BAaTh TPAPUKU MPH HU3YUYEHUH IMPOLECCOB H
3aBHCUMOCTEH, TNpPH pEIIeHWH 3a7ad U3 JPyrux y4eOHBIX
NPEAMETOB U 3a7a4 U3 PeajbHOMN KU3HH, BBIPAKaTh (OpMyTaMu
3aBHCUMOCTH MEKAY BEINIHHAMY,

- YMeThb OIEPHUPOBATH MOHSATHUSIMHU. TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMa YPaBHEHHI
U HEPABEHCTB, PAaBHOCWJIBHOCTb YPAaBHEHUH, HEPaBEHCTB U
CHCTEM, pAalUOHANbHbIE, HPPALMOHAIBHBIC, IOKA3aTEJIbHBIE,
CTETICHHBIE, JorapugMUUECKHE, TPUTOHOMETPHUYECKHUE
ypaBHEHUsI, HEPABEHCTBA U CUCTEMbBI, YMETh PeLIaTh YPaBHEHUS,
HEPaBEHCTBA W CHCTEMbI C IOMOLIBIO PA3JUYHBIX MPHUEMOB;
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 OINEPHPOBATH MOHATHUSMH. JIBHXKEHHE,
NapajyieNbHBIl  MEPEHOC, CUMMETPHs Ha IUIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MOAo0us, MOXOOHbBIE
(GUrypsl; yMeTh pacro3HaBaTh PaBHbIE U MOAOOHBIC (QUTYpHI, B
TOM 4YHCJIE B TMPHUPONAE, HCKYCCTBE, apXUTEKType, YMETb
UCTIONB30BAaTh ~ T€OMETPUYECKHE  OTHOIICHUS,  HaXOIUTh
reOMETPHUYECKHE BETMUNHBI (JUTHHA, YOI, TUIOIaab, 00BeM) U
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, OPUEHTUPYACh HA MOpPAJIbHO -
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH,

- OCO3HAHUE JIMYHOIO BKJAaAa B NMOCTPOCHHE YCTOMYHUBOIO

- yMeTb  ONEpPUPOBATH  MOHATHAMHU.  PaLMOHAJbHBIE,
HUPpPaLMOHAJIbHBIE, MOKa3aTeNbHbIE, CTEIEHHBIE,
JorapupMHUUYECKue,  TPUTOHOMETPHYECKHE  ypaBHEHHUS |

HEPAaBEHCTBA, UX CUCTEMBI,

- yME€Tb ONEpPUPOBATb MOHATUSMU. MHOTIOIPAHHHK, CEUEHUE
MHOTOTPaHHMKA, KyO, NapajuieNienunen, Npu3Ma, MHPAMHIA,
durypa ¥ NOBEPXHOCTb BpAIICHUs, IUIMHIAP, KOHYC, Imap,
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podheCCUOHAIBHOI
cepe, HCTIOIB30BATh
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 LEHHOCTEN CEMEMHON JKU3HU B
COOTBETCTBUU C TpaauLusAMu Hapoaos Poccuu;

OBnaneHne yHUBEPCAIbHBIMU PEryJISITUBHBIMU JEHCTBUSIMU:
a) CAaMOOPTaHU3ALIHS:

- CaMOCTOSITEIbHO  OCYILIECTBJISITH  IO3HABATENbHYIO
OeSITeNbHOCTh,  BBIABIATH ~ NPOOJEMBI,  CTaBUTh |
(dbopMyupoBaTh COOCTBEHHBIC 3a7a4yu B OOpa3OBaTEIbHON
NesATENbHOCTH U KU3HEHHBIX CUTYaLMSIX;

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

- JaBaTb OLIEHKY HOBBIM CUTYaLUsIM,

crocoOCcTBOBATh (DOPMUPOBAHUIO U TPOSIBJICHHIO IIUPOKON
SPYAMLIMKM B Pa3HbIX OOJNACTSIX 3HAHUH, 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;

- JMIATUH, BKIKOYAOIMEH CcrnocoOHOCTh  TOHUMATH
SMOLIMOHAJIbHOE COCTOSIHUE JPYrHX, YYUTBIBaTb €ro Ipu
OCYILIECTBIEHUHU KOMMYHHUKAIUH, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COLMAJbHBIX HABBIKOB, BKJIOYAIOIIHUX CIOCOOHOCTD
BBICTPAaUBaTh OTHOLIEHHS C IPYTMMH JIOIbMH, 3a00THTHCH,
NPOSIBJISITh HHTEPEC U pa3peniaTb KOHPJIUKTHI

MPEATOararo i

chepa, ceyeHus: GUTYpHI BPAIICHHS, TUIOCKOCTh, KaCAKOIAsICS
cepbl, HUIUHAPA, KOHYCA, TJIOMIAb MOBEPXHOCTH MUPAMUIIBL,
NPU3MBI, KOHyCa, LUWIMHApPA, IUomanb cdepbl, o0beM Kyoa,
NpPSMOYTOJIbHOTO — TapajuieNienunena, MUPaMUAblL, PU3MBIL,
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 MPABUJIBHBIC MHOT'OT'PAaHHUKH,

- 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 KOOPAMHATHI CEPEAUHBI OTPE3Ka,
PacCTOAHHUE MEXKAY ABYMs TOUKAMU

OK 04. D¢ pexrusro
B3aUMOJENCTBOBATD U

- TOTOBHOCTb K CaMOPAa3BUTUIO, CaAMOCTOATCIBHOCTU H-
CAMOONPECACIICHUIO,

- YMeTb ONEpHUPOBATb MOHATUSAMM. CIy4YallHBI ONBIT U
ciy4daiiHoe cOObITHE, BEPOSITHOCTD CIYYAHHOTO COOBITHS, YMETh
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paboTaTh B KOJUIEKTUBE U
KOMaH e

- OBJIAICHUE HAaBBIKAMH  Y4eOHO-HCCIIEIOBATENBCKOMH,
MPOEKTHON U COLMAIbHOMN AEATEIbHOCTH,

Osnanenue YHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU
JNENUCTBUSIMU:

0) coBMeCTHasI e TEbHOCTD!

- TMIOHUMAaTh U UCIOJB30BaTh NMPEUMyLlecTBa KOMaHIHONW U
WHIMBUAYAJIBbHOH paboThI,

- [pPUHMMATb  ILIeId  COBMECTHOM  JAEATENbHOCTH,
OpPraHU30BBIBATb U KOOPAWHUPOBATh MAEMCTBUS 1O e€e
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,

- OCYLIECTBJIATb MO3UTHUBHOE CTPATErMyeckoe MOBENEeHUE B
pPa3JMYHBIX  CUTyalUsX, TMpPOsABIATb  TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATHBHBIM.

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

- INPUHUMATb MOTHUBBI U apryMeHTBbl APYTuUX JIOAeill mnpu
aHaJIN3€e Pe3yJbTaTOB JeATEIbHOCTH,;

- TNpU3HaBaTb CBOE INPaBO M MpPaBO JPYyrux JroAed Ha
OIHOKH;

- pa3BuUBaTb CIOCOOHOCTh TOHMMATh MHpP C TO3HLUHU
APYroro 4yenoBeKa

BBIYUCIISITD BEPOSITHOCTH C HCHOJb30BaHHEM TIpadrueckux
METOZIOB, MPUMEHSTh (OPMYJIBI CIOXKEHUS W YMHOXKEHHS
BEPOSITHOCTEH, KOMOWHATOpHBIE (akTel H  (OPMYyNBI IPH
peLIeHnH 3a/ad; OLCHUBATh BEPOSITHOCTH PEANbHBIX COOBITHIA,
3HAKOMCTBO CO CIIy4YalHBIMH BEJIMYMHAMU, YMEHHE MPUBOAHTH
NPUMEPBI TPOSIBJIICHUS] 3aKOHA OOJIBIINX YHCET B MPHUPOIHBIX 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, TpUrOHOMeTpudeckne (yHKIuH, 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 3a7a4 U3 IPYrux
yueOHBIX TPEIMETOB M U3 PEaTbHOW JKU3HH, BBbIPAKATh
(dbopMyIamMu 3aBUCUMOCTH MEXIy BEITMUYNHAM,

- CcBOOOIHO OMEPHPOBATH MOHATHSAMH. YETHOCTb (DYyHKIUH,
NePUOIUYHOCTh  (DYHKIUHM,  OrPaHMYEHHOCTb  (PYHKLUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEeMyM (PyHKLNHU, HauOoJblIee U
HaVMEHbIIee 3HAUYeHUs (PYHKUUHM Ha TPOMEKYTKE, YyMETb
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 UX CHCTEM

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

B obnactu 3¢TETHUECKOTO BOCTIUTAHHS:

- DCTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIOYAs JCTETUKY
ObITa, HAYYHOTO ¥ TEXHUYECKOTO 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, UHTEPIPETHPOBATL  HWH(POPMALHIO,

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 Il JINYHOCTU 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 YHHUBEPCAIbHBIMU 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 JIOTMYHO H3JIaraTb CBOKO TOYKY 3PCHUA 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 IpapuIeCcKiX METOOB M JIEKTPOHHBIX CPEINCTB,

- 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 MIOCKOCTSIMH, PACCTOSTHUE OT TOYKH 10 INIOCKOCTH,
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.
rpa’kIaHCKO-
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

- OCO3HaHWE OOYYAIIIMMUCS POCCUNCKOH TpakIaHCKOH
UACHTUYHOCTU,

- LleJIeHANlpPaBJICHHOE pPAa3BUTHE BHYTPEHHEH MO3ULIUU
JIMYHOCTU Ha OCHOBE AYXOBHO-HPAaBCTBCHHBIX LIGHHOCTGfI
HaponoB Poccuiickonn  ®Depepaumy, HUCTOPUYECKUX U
HAIIMOHAJBHO-KYJIBTYPHBIX ~ Tpaauuui,  (GOopMHpOBaHHE
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, yBOKEHHE 3aKOHA U MTPABOMOPSIIIKA,;
- MIPUHSITHE TPATULIMOHHBIX HALMOHAJIbHBIX,

00IIe4eIOBEYECKUX T'YMAaHUCTUYECKHX M EMOKPATHUECKUX
LIEHHOCTEI;

- TOTOBHOCTH NPOTHBOCTOSITH HIEOJOTHMH 3KCTPEMH3MA,
HalMOHANM3Ma,  KceHopoOWHu,  AUCKPUMHHALMH IO
COLMAJIBHBIM, PEJUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM

- YMETb ONEPHPOBATH NOHATHSIMH. MPSIMOYTOJIbHASI CHCTEMA
KOOPIMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIPHOE TPOU3BEACHHE, Yrojl MeEXIy 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 3a7adyy, paclio3HaBaTh MaTeMaTHuecKue (akTel |
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 CIIYYalHOTO COOBITHSI, 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 CJIy4YalHBIMH BEJMYMHAMH, YMEHHE MPUBOIUTH
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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 COOTBETCTBHH C€ UX (QYHKIUSAMH U
Ha3HA4YCHUEM,

- TOTOBHOCTb K TYMAaHUTapHOW U  BOJIOHTEPCKOU
NeATEbHOCTH,

MaTPUOTHUYECKOTO BOCITUTAHUS:

- c(hOpMUPOBAHHOCTH POCCUNCKOHN TPaKIaHCKOH

UIEHTUYHOCTH, MATPUOTU3MA, YBAKEHHsI K CBOEMY Hapoay,
4YyBCTBA OTBETCTBEHHOCTH mnepen PonuHoll ropgoctu 3a
CBOH Kpail, CBOKO PonuHy, CBOM S3BIK U KyJNbTYpY, IPOLLIOE
1 HACTOsIIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuy,

- LIEHHOCTHOE OTHOILIEHHE K FOCYJAapPCTBEHHBIM CHMBOJIAM,
UCTOPUYECKOMY W NPUPOAHOMY HACIEAUIO, MNAMITHHKAM,
TpaguuusM Haponos Poccun noctmxenusm Poccun B Hayke,
HUCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPYAE,

- wuaeiHas yOeXIEHHOCTh, TOTOBHOCTb K CIY)XKCHHUIO U
samure OTedecTBa, OTBETCTBEHHOCTb 3a €ro Cyanly;
OCBOEHHbIE OOYYAOIIMMHUCS MEXKIPEAMETHbIE TOHATHS HU
yYHHUBEpCaIbHble  y4eOHble  JAEWCTBUS  (PEryJsTHBHBIE,
NIO3HABATEJIbHbBIE, KOMMYHHKATUBHBIE),

- CHOCOOHOCTh WX HCIOJB30BAHMS B II03HABATENBHOH U
COLIMAIBbHON MpPAaKTHUKE, TFOTOBHOCTH K CaMOCTOSITEIbHOMY
IUIAHUPOBAHMIO U OCYIIECTBJICHHIO Y4eOHOH NesITeIbHOCTH,
OpraHu3aluu yueOHOro COTPYAHUYECTBA c
NenarorndeckuMu  pabOTHUKaMH W CBEPCTHHKAMH, K
YUYaCTHIO B IMOCTPOEHUH HHIUBUIYAJTbHON 00pa30BaTENbHOMN

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,
MPUHLHIBI OEPEKITNBOTO
NIPOM3BOJICTBA,

3¢ pexTuBHO NEHCTBOBATH
B YPE3BBIYANHBIX

HOCHEeICTBUS NPEeINPUHIMAEMBIX efiCTBHA,
MpeaoTBpaLlaTh UX;
- paclIMPUTb  OMBIT  AEATEJIBHOCTH  3KOJOTUYECKOMN
HanpaBJI€HHOCTH,

- pa3pabaThiBaTh IUTAH pELICHHS MNPOOJIEMBI C YYE€TOM
aHAIM3a HUMEIOIUXCSl MaTEePHAbHBIX W HEMaTepHAJbHBIX
pecypcos;

(byHKIMH, UCTIONB3YSl CIPABOYHBIE MAaTEPHAJBI, HCCIEIOBATH B
NpOCTeHIINX Cly4dasX (PYHKIUM 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 HauOoJbIINEe W HAUMEHBIIIHE

CUTyalHsx - OCYINECTBJITh IICJICHANPABIEHHBIA IMOMCK MEPEeHOCa | 3HAYCHUs, Ha HAXOXKACHUE IyTH, CKOPOCTH B YCKOPEHUS,
CPEACTB U CIIOCOOOB NEHCTBUS B MPO(ECCHOHANBHYIO CPEAy; | - YMETh ONEePUPOBATH MOHATHUSMH. IBUKEHHE B IPOCTPAHCTBE,
- yMeTb TMEPEHOCHThb 3HAaHUS B TIO3HABATENbHYK U | MOJOOHBIE (PUTYPHI B MPOCTPAHCTBE, UCIONB30BATh OTHOIIEHHUE
NPAKTUYECKYIO OOJIACTH KU3HENEATEIbHOCTH, IUIoIAaAeH TOBEPXHOCTEH M 00BEMOB MONOOHBIX (UTYp TpU
- TpeAsiaraTh HOBBIE NMPOEKTHI, OLICHUBATh WAEU C MO3WLIHHU | PELICHUU 3314,
HOBH3HBI, OPUTHHAIBHOCTH, PAKTHYECKOH 3HAYMMOCTHY,; yMETb BBIMUCIATH T€OMETPUYECKHE BEIMYHHBI (IJINHA, YTOII,
- 1aBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTHUBBI B | IUIOIIAAb, OOBEM, IUIOIAAb  IOBEPXHOCTH),  HCIOJB3YS
AESITeIbHOCTD, OLIGHUBATh COOTBETCTBHE PE3YJIbTATOB LEJSIM | U3yUeHHBIE POPMYJIBI M METOABI

MK 1.1. - ONPEAEISTh LEJH ASSITENbHOCTH, 33/1aBaTh MMAPAMETPhI U - yMeTb MOAETUPOBATh pEAIbHbIE CHUTYallMd Ha S3bIKE

BoINoOnHATE Onepanyuy o | KPUTEPUHU UX TOCTHUKEHUS, MaTEeMaTHKH, COCTABJIATh BBIPAKECHUS, YPAaBHEHUS, HEPABEHCTBA

OCYIIECTBJICHHIO - COCOOHOCTDb ¥ TOTOBHOCTD K CAMOCTOSITEJIbHOMY IIOMCKY | M UX CHCTEMBI MO YCJIOBUIO 3a/1a4M, HCCIIENA0BATh MOCTPOEHHbIE

NEePEBO30YHOrO Tpouecca
C IPUMEHEHUEM
COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTUH YIIPaBJICHUS
NePEBO3KAMHL.

K 3.1.

OpranuzoBbiBaTh padboTy
nepcoHana o obpaborke
NePEBO30YHBIX
JIOKYMEHTOB H
OCYIIECTBJIEHHIO PAaCUETOB
3a yCIyTH,
NPEIOCTABIIIEMbIE
TPaHCIIOPTHBIMH
OpTaHU3ALUSIMIL.

METO/IOB PELICHUS TPAKTUUECKUX 337124, TPUMEHEHUIO
PA3NIUYHBIX METOIOB TIO3HAHUS,

- aHAJTM3UPOBATH TOJYYECHHBIEC B XO/I€ PELICHUS 3a1a4H
Pe3yAbTAThI, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

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

MOJIEH c UCIOJIb30BAHUEM anmapara anreopsl,
HUHTEPIPETUPOBATD MOJTy4€HHBIN pe3ynbTar; CTPOHUTH
MaTEMaTUYECKUE MOJEHU C MOMOIIBIO FEOMETPUUYECKUX MOHATHH
U BEJIW4YMH, PEeLIaTb CBSI3aHHBIE C HUMHU IPAKTUYECKHUE 3a/1a4H,
COCTABJIATb BEPOATHOCTHYK) MOJE€Ib U HHTEPNPETUPOBATH
MOJIYYCHHBIM  Pe3ysibTaT, pelaTb MPUKJIaAHBIE  3aJadu
CPEACTBAMM  MAaTEMaTUYECKOrO0  aHAJIW3a, B TOM  HHCIE
COLIMAJIBHO- 3KOHOMHUYECKOT0 U (PH3HUECKOT0 XapaKkTepa
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2. Ctpykrypa u coaepxkanue 001meo0pa3oBaTe/ibHOI THCHUILTHHbBI

2.1. OObem AuCHUIIMHBI U BUAbI Y4€OHOH padoThI

Bup y4eOHoii paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTe/IbHOI NPOrpaMMbl IHCHUILIMHBI B T.Y: 450

OCHOBHOE COJICPKAHME B T.U.. 244

- TCOPETHUYECKOE 00YUEHUE 196

- IPAKTUYECKUE 3aHATUS 24

- KOHTPOJBHBIE PAOOTHI 24

IpodeccrnonaIbLHO-0PUEHTHPOBAHHOE COAEPKAHME (COJCPIKAHUE 56

MPUKJIAJHOTO MOJYJISI) B T. 4.

- TEOPETUYECKOE 00yUEHUE -

- IPAKTUYECKUE 3aHIATUS 56

CamocrosiTesibHas padboTa 150

IIpomexxyTOoUHas aTTeCTALUSA

1 cemecmp —oughhepenyuposarmwiii 3auem

2 cemecmp - IK3AMeH
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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, IPUKJIAAHON MOAYJb | 4YacOB | KOMIETEHIUH
(npu HaIMYMN)
OcHoBHoOe coepkaHue
Pazgen 1. I[loBTOpeHHe Kypca MATEMATHKA OCHOBHOM HIKOJIbI 32
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 MOJOKUTENBHBIMU U OTPULIATEIBHBIMI YHCIAMH, OOBIKHOBEHHBIMH U
Beipaxkenust u nmpeobpazoBaHus IOEeCATUIHBIMH APOOSIMHU.
JlelicTBusI cO cTeneHs MU, GOPMyIIbI COKPALIEHHOTO YMHOKEHUS 2
Tema 1.3 IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COAepP:KaHHe (Coaep:kaHHe MPUKJIATHOTO
I'eomeTpust Ha MIOCKOCTH MOY/JIst)
Ilpaxmuueckoe 3anamue Ne 1
Buner mutockux ¢uryp u ux miommans. [IpakTHKo-OpHeHTHPOBAHHBIE 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.
IIpoueHTHBIE BEIMUCTIEHUS 2 IIK 1.1
Tema 1.5 Conepskanue y4eOHOTO MaTepuaia MK 3.1
YpaBHEHHUs 1 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 ypaBHEeHU U CriocoObI pereHus cucTeM JIMHEHHbIX ypaBHeHuid. [lonsTre Matpuna 2x2 u 3x3,
HEPABEHCTB onpeaenuTenb MaTpulibl. Meron I'aycca. CucteMbl HemuHENHBIX ypaBHeHHH. CucTeMBl
HEPABEHCTB 6
Tema.1.7 Copnep:xanne yueOHOTo MaTepuaa
BxonHoi1 KOHTpOJIb
Bouucnenus u npeobpasoBanus. YpaBHEHHs U HEPABEHCTBA. | €OMeTpHsl Ha TIOCKOCTH
Konmponenasn paboma No 1
2
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CamocrosiTesibHAst paGoTa o0yuarommuxcs
Pemenne 3ada4 Mo U3y4CHHbIM TEMaM
HOI[FOTOBKa OTUETOB K MPAKTUICCKUM 3aHATUAM

10

Pazgen 2. IIpsimMble U NJIOCKOCTH B NPOCTPAHCTBE 26
Tema 2.1 Copep:xanne yueOHOro MaTepuaa
OcHoBHbIE MOHATHUS [Ipenmer crepeomerpun. OCHOBHBIE MTOHATHS (TOUKA, TPSMAs], TIIOCKOCTD, IPOCTPAHCTBO).
CTEpEeOMETPUH. OcHoBHbIe akcuOMBbI cTepeoMeTpun. Ilepecekaroiiyecs, napajiieabHble U
Pacnionoxenue npsiMeIx 1 cKpelnuBarolyecs npsMble. [Ipu3Hak u cBONCTBA CKpeLIUBaOLIUXCsl MPsAMbIX. OCHOBHbIE
MJIOCKOCTEH POCTPAHCTBEHHbBIE (PUTYPHL 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 nokaszaTenbCcTBOM). TeTpasnp u ero snemeHTsl. [lapamienenumnen u ero 3J1eMeHTHI.
CaolicTBa NPOTUBOMOJIOXKHBIX IpaHell U AuaroHanel napamnenenumnena. [loctpoenue
ceyeHuil. Pemenue 3anauy. 4
Tema 2.3 Copep:xanne yueOHOro MaTepuaa
IlepneHnuKyISIPHOCTD NPSAMBIX, IlepnennuxysipHble npsiMble. [lapanienbHble NpsMble, NEPIEHANKYISIPHBIE K IJIOCKOCTH. OK 01. OK 03
MPsIMOM U TIOCKOCTH, IIpusHak nepneHauKyIAPHOCTH MPSIMOM U INIOCKOCTH. JlokasaTenecTso. Ilepnenaukymsp u OK 0 4’ OK 07’
IJIOCKOCTEH HakjoHHas. [lepnenaukynsapHele mockocTy. IIpusHak nepneHauKyIspHOCTH MIOCKOCTEH. HK 11
JlokazaTenbcTBO. PacCcTOssHME B MPOCTPAHCTBE 2 K 3'1
Tema 2.4 Copep:xanne yueOHOro Marepuaa '
Teopema o Tpex Teopema o Tpex nepneHAUKYIsIpax. YToJ MeXy NPsIMOM U IJIOCKOCTBIO. YTON MEXIY
NEePIEeHIUKYIApax TJIOCKOCTSIMU 4
Tema 2.5 I[IpodeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
[TapannenbHsle, MOY/JIst)
NEPIEeHUKYISPHBIE, AxcuoMsl crepeoMeTpui. [leprneHaAuKyIspHOCTD MPSIMON U MJIOCKOCTH, NapajlieIbHOCTh
CKpEeLUBAOIHE NIPSIMbIE JBYX NPSMBIX, NEPIEHIUKYISIPHBIX IJIOCKOCTH, NEPIEHAUKYIIPHOCTD MIOCKOCTEH
Ilpaxkmuueckoe 3anusmue Ne 4, 5
ITapannenbHble, NEPHIEHUKYISIPHbIE, CKPEIIMBAIOINE NPSIMbIE 4
Tema 2.6 Copep:xanne yueOHOro MaTepuaa
Pemenne 3anau. Ilpsimele n Pacnonoxxenue npsAMeIX U INIOCKOCTEN B MPOCTPaHCTBe. IlepneHauKkyasapHOCTD U
IJIOCKOCTH B MPOCTPAHCTBE NapajuIeJbHOCTb NPsIMBIX U MJIO0CKOCTeN. CKpeluBaroLuecs npsiMble
Konmponenas paboma No2 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 8

Pemenne 3ada4 Mo U3y4CHHbIM TEMaM
HOI[FOTOBKa OTUETOB K MPAKTUICCKUM 3aHATUAM

21




Pa3aen 3. KoopauHaTbl H BeKTOpbI 24

Tema 3.1 Copep:xanne yueOHOro MaTepuaa
JlexapTOBBI KOOPAUHATHI B JlexapToBbI KOOPAUHATEI B IpocTpaHcTee. [IpocTeiimue 3anaun B KOOpAUHATAX.
npoctpaHcTBe. PaccrosiHue PaccrosiHne Mexay NByMsl TOUKaMH, KOOPAUHATBI CEPEIUHBI OTPE3Ka
MEXy IByMsI TOUKAMU.
KoopawnHaTe! ceperHbl OTpe3Ka 4
Tema 3.2 Copep:xanne yueOHOro MaTepuaa
Bexrope! B mpocTpancTse. Yron | Bekropsl B mpoctpancTBe. Cllo)KeHHE U BBIYUTAHHE BEKTOPOB. Y MHOJKEHHE BEKTOpA Ha
Mexay BekTopamu. CkasipHOe yncyo. Kommniaanapuelie Bektopbl. CkansipHOe pou3BeeHue BeKTopoB. PasnoxeHue
MIPOU3BEICHNUE BEKTOPOB BEKTOpa IO TPEM HEKOMIUTAHAPHBIM BeKkTOpam. KoopauHaTel BEKTOpa, CKaIsIpHOE

MIPOU3BEJEHNE BEKTOPOB B KOOPAUHATAX, YIOJ MEXKAY BEKTOPAMHU, YIOJ MEXAY MPsIMON U

MJIOCKOCTBIO, YIOJI MEXKAY MJIOCKOCTSIMU. Y paBHEHHUE MJIOCKOCTU. I eOMeTpuyecknii CMbICTT

OonpeaenuTeNs 2x2 6
Tema 3.3 IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COAepP:KaHHe (Coaep:kaHHe MPUKJIATHOTO OK 02, OK 03,
IIpakTHKO-OpUEHTUPOBAHHDBIE MOIY.JIsI) OK 04, OK07
3a/1a44 Ha KOOPAMHATHON Ipaxkmuueckoe 3anamue Ne 6 IK 1.1
IJIOCKOCTH KoopaunaTtHas niockocTs. Beruuciaenne pacCToOsSHUN Ha MIIOCKOCTH. IIK 3.1

Ilpaxmuueckoe 3anamue Ne 7

Brruancnenue nuomanaeil Ha miaockoctu. KoanuecTBeHHbIE pacueTsl 4
Tema 3.4 Copep:xanne yueOHOro MaTepuaa
Pemenue 3ama4y. Koopaunatel 1 | JlekapTOBBI KOOPAMHATEI B IPOCTpaHCcTBE. BekTopsl B mpocTpaHcTee. CoxkeHne u
BEKTOPbI BBIYMTAHNE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uncyio. KommnianapHsie BEKTOPBL

CkansipHoe nmpousBesieHHe BEKTOPOB. Pa3noskeHne BeKTopa Mo TpeM HEKOMIJIaHAPHBIM

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

TOYKAaMH, KOOPIHHATHI CEPEIUHBI OTPE3KA, CKAIPHOE POU3BENECHUE BEKTOPOB B

KOOPJAMHATAX, YIOJl MEXAY BEKTOPAaMH, YIOJl MEXAY NPSIMOM U IJIOCKOCTBIO, YTOJ MEXAY

MJIOCKOCTSIMHU

Konmponsnas paboma Ne 3 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 8
Pemenne 3aga4 no n3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Pazaen 4. OcHoBBI 54 OK 01, OK 02,
TPUTOHOMETPHH. OK 03, OK 04,
Tpuronomerpuueckue OK 05, OK 06,
bynxuun OK 07
Tema 4.1 Copep:xanne yueOHOro MaTepuaa IIK 1.1
Tpuronomerpuueckue GyHkimu | Pagnanuas mepa yria. [ToBopoT ToUkm BOKpYT Hadana koopauHat, OnpeneseHne CHHYCA, 4 IIK 3.1
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MIPOU3BOJIBHOTO YIUIA, YUCIA.
Paanannas u rpanycHas mepa
yria

KOCHHYyCa, TAHT€HCAa U KOTAaHI'€HCa. 3HAKU CHHYCa, KOCHHYCa, TAHME€HCAa U KOTAHI'€Hca Mo
YETBEPTSIM. 3aBUCUMOCTh MEXKIY CHHYCOM, KOCUHYCOM, TAHT'€HCOM U KOTAHT€HCOM OJHOTO
1 TOTO K€ yria

Tema 4.2

OcHOBHbIE TPUTOHOMETPHUYECKHE
ToxkaecTBa. PopMyib
MIPUBENEHUs

Copnep:kaHie y4eOHOro MaTepHasa

Tpuronomerpudeckue ToxaecTa. CHHYC, KOCUHYC, TAHT€HC Y KOTAHT€HC YIJIOB O U — X .
DopMy bl TPUBEAECHUS

Tema 4.3

CuHyc, KOCHHYC, TAHT€HC CYyMMBbI
U pa3HOCTH JBYX yrjoB. CUHYC U
KOCHUHYC IBOMHOIO yIJIa.
DopMyJIbI TOJOBUHHOTO yIJIa

Copnep:kaHue y4eOHOro MaTepHasa

CymMa 1 pa3HoCTb cuHyCcOB. CyMMa U pa3HOCTh KOCUHYCOB. CHHYC M KOCUHYC IBOMHOTO
yria. @opmMyibl TOJOBHHHOTO yriia. [IpeobpasoBaHre CyMMbI TPUTOHOMETPUYECKIX
(GYHKIUI B IPOU3BEACHIE U MPOU3BEIEHNE B CYMMY. BhipaskeHHe TPUTOHOMETPUYECKUX
(GYHKIUH "epe3 TaHreHC MOJOBUHHOTO aprymenTa. [IpeodpasoBaHue npocTenmmx
TPUTOHOMETPUYECKUX BBIPAKEHUN

Tema 4.4
DyHKIUH, UX CBOUCTBA.
CriocoObl 3a1aHust PyHKIUU

Copnep:kaHue y4eOHOro MaTepHasa

OO6nacTh onpeneneHus: © MHOXKECTBO 3HaUeHHH QyHKIMH. YETHOCTD, HEUETHOCTD,
nepuoandHoCTh GyHKIMHA. CriocoOb! 3aanus QyHKIMIA

Tema 4.5
Tpuronomerpudeckne GyHKLINH,
UX CBOHCTBA U rpaduKu

Copnep:kaHue y4eOHOro MaTepHasa

Ob6nacTp ornpeneneHuss © MHOXKECTBO 3HAUSHHUH TPUTOHOMETPUIECKHX PyHKIUI. YETHOCTD,
HEUETHOCTb, IEPUOJUYHOCTh TPUTOHOMeTpHUecKuX (yHkwin. CBoicTBa U rpaduku

GyHKLUA y =cosx, y=sinx, y=1gx, y=clgx

Tema 4.6
IIpeobpazosanue rpaduxos
TPUTOHOMETPHYECKUX (HYHKLIHUIT

Copnep:kaHie y4eOHOro MaTepHasa

Cxxatue 1 pacTshkeHHe rpaikoB TPUTOHOMETPUIECKUX (PYHKIIUH.

Ilpaxmuueckoe 3anamue Ne 8
IIpeobpazoBanne rpa@ MIKOB TPUTOHOMETPHUIECKUX (PYHKIUH

Tema 4.7 Onucanue
MPOM3BOJCTBEHHBIX MPOLIECCOB C
NOMOIIBIO TPaPUKOB QyHKIIHIA

IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE COAeP:KaHHE (COAEePKAHHE MPUKJIATHOTO
MOIY.JIsI)

Ilpaxmuueckoe 3anamue Ne 9, 10
Hcnonbp3oBaHne CBOWCTB TPUTOHOMETPUUECKUX (DYHKIMI B TPOdeCcCHOHATBHBIX 3a1a4ax

Tema 4.8 Copep:xanne yueOHOro MaTepuaa

ObGparnble Tpuronomerpudeckue | ObparHbie TpuroHoMeTpuueckue Gyukimu. Mx cBoiicta u rpaduku
byHKIIMHN

Tema 4.9 Copep:xanne yueOHOro MaTepuaa

TpuroHomerpuyeckue ypaBHeHUs
Y HEPABEHCTBA

VYpaBHeHHe cos X =a. YpaBHeHuUe sinXx =a . YpaBHeHHe IgX =da, CIgx =a . Perienue

TPUTOHOMETPUYECKUX ypaBHeHMI TUNOB: [IpocTeline TpUroHoMeTpu4ecKue ypaBHEHUS,
CBOASILINECS K KBAAPATHBIM, PEIIAEMbIE PA3ACICHUEM HA MHOKHUTEIIN, OHOPOAHBIE.

Ilpaxkmuueckoe 3ansmue N 11
IIpeobpazoBanne rpa@ MIKOB TPUTOHOMETPHUIECKUX (PYHKIUH
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Tema 4.10 Copep:xanne yueOHOro MaTepuaa
CucreMbl TPUroHOMETPUYECKUX | CHCTEMBI POCTEHIINX TPUTOHOMETPUIECKHX YPaBHEHHIA
YPaBHEHUI 2
Tema 4.11 Copep:xanne yueOHOro MaTepuaa
Pewenue 3anau. OCHOBbI IIpeobpa3oBanre TPUTOHOMETPHUIECKUX BBIpAKEHUH. PelieHne TpuroHoMeTpuiecKnx
TPUTOHOMETPHH. ypaBHEHHUI U HEPABEHCTB B TOM UHCJIE C UCTIOJIb30BAHUEM CBOHCTB (D YHKIIHIA.
Tpuronomerpudeckue Qynkuuu | Kommpoasnas paboma No 4 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 18
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToAroToBKa OTYETOB K MPAKTUUECKUM 3aHITHIM
Pa3zgen 5. KomnuekcHble yucaa 12
Tema 5.1 Copep:xanne yueOHOro MaTepuaa
KommnnekcHble yncna ITonsTne kommiekcHoro uncia. ConpsbkeHHble KOMITIEKCHBIE YMCIa, MOAYJIb U apryMEHT
KOMILIEKCHOTO uncia. PopMa 3anucu KOMIUIEKCHOTO YHCiIa (TeOMeTpHYecKast,
TPUTrOHOMETpHUECKasi, anredpanyeckast). ApupmMeTHIecKue eiCcTBUs ¢ KOMIUIEKCHBIMU OK 02, OK 03,
YHUCIIAMHU 4 OK 04, OK07
Tema 5.2 IpodeccHoHANBHO-OpPHEHTHPOBAHHOE COAEPKAHHE (COAEPIKAHUE MPUKIATHOTO IK 1.1
ITpuMeHeHne KOMILIEKCHBIX Moay.isi) MK 3.1
qucen Ilpaxmuueckoe 3anamue Ne 12, 13
BrinonHeHne pacueToB ¢ MOMOIIBIO KOMIUIEKCHBIX uKces. Mcnonb3oBaHie KOMITJIEKCHBIX
qrices B MpoheCCHOHATBHBIX 331a4ax 4
CamocrosiTesibHAst paGoTa o0yuarommuxcs 4
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Pazgen 6. IllpousBoanasi pyHKUUM, ee NPUMEHEHUE 50
Tema 6.1 Copep:xanne yueOHOro MaTepuaa
ITonsiTHE NPOU3BOAHOM. OmnpeneneHue YHCIOBOM MOCIEAOBATEIHPHOCTH U CIIOCOOBI ee 3ananusi. CBOHCTBa
DopMyJibl U ITpaBUIIa YHCJIOBBIX MOcjenoBaTenbHoCcTe. Onpenenenue rnpeaesna nocaeaoBaTeIbHOCTH. OK 01. OK 02
mddepeHnrpoBaHus Beruucnenue npenenos nocnenosatenbHocTel. [Ipenen pyHkmm Ha OECKOHEYHOCTH. OK 03’ OK 0 4’
IIpenen ¢pynkumu B Touke. Ilpupamenne aprymenTa. [lpupamenne pynkunn. 3anaqm, OK 0 5’ OK 0 6’
MPUBOASALINE K MOHATHIO PON3BOAHON. OnpeneneHne Npou3BOAHON. ANropuTM OI’< 07 ’
OTBICKAHUsI TPOU3BOAHON 2 K 1.1
Tema 6.2 Copep:xanne yueOHOro MaTepuaa K 3'1
IIpousBoanbie cyMMBL, pasHocTH, | @opmynbl nuddepennmuposanus. [Ipasuna nuddepeHunpoBaHus '
POM3BEEHHsI, YACTHOTO 4
Tema 6.3 Copep:xanne yueOHOro MaTepuaa
IIpousBonHble Omnpenenenue cnoxxHoi ¢yHkumu. [Ipon3BogHAs TPUTOHOMETPHUYECKIX (PYHKLINH. 4
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TPUTOHOMETPHUECKNX (DYHKIIHH.
IIponsBoaHas CIOKHONW HYHKIMU

IIponsBonHas CIOXKHON (PYHKIMU

Tema 6.4
IIonsATHE HENPEPBIBHOCTH
¢byHkunu. Meron HHTEpBAJIOB

Copnep:kaHie y4eOHOro MaTepHasa

[onsitne HenpepriBHOCTH (pyHKIMK. CBOWCTBA HEMPEePBIBHOCTH PyHKLIUHU. CBSI3b MEXKAY
HETPEPhIBHOCTHIO U A pepeHunpyeMOCThI0 PYHKINN B TOUKE. AJITOPUTM PEIIECHUS
HEPaBEHCTB METOIOM HHTEPBAJIOB

Tema 6.5
I'eomerpuueckuii 1 GU3HIECKHiA
CMBICJI TPOU3BOJHOMN

Copnep:kanue y4eOHOro MaTepuasa

I'eomerpuueckuii cMbICT TPOU3BOAHON (PYHKLNHU — YIIIOBOH KO3 (PULIMEHT KacaTeTbHON K
rpaduky pyHKIMH B TOUKE. YpaBHEHUE KacaTeJbHOU K rpaguky PyHKIUU. AITOPUTM

COCTaBJICHUs ypPaBHEHUS KacaTeabHOM K rpaduky GyHkuun y = f (x)

Tema 6.6

PU3NYECKUI CMBICT
MIPOU3BOAHOM B
npoheCCHOHANTBHBIX 3a7a4axX

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

Ilpaxmuueckoe 3anamue Ne 14
Dusznueckuil (MEXaHUUECKUH) CMBICI MTPONU3BOIHON — MTHOBEHHASI CKOPOCTh B MOMEHT

Bpemenn t: v=25"(7)

Tema 6.7
MounotoHHOCT PpyHKIMU. Toukn
3KCTpeMyMa

Copnep:kaHue y4eOHOro MaTepHasa

Boszpacranust u yOpiBaHuS (PYHKLIMH, COOTBETCTBHE BO3pACTaHUS U yObIBaHUA (QYHKINN
3HaKy NPOU3BOAHOM. IIoHATHE MPOU3BOIHON BBHICIIETO MOPSIAKA, COOTBETCTBHUE 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

Tema 6.8
Hccnenosanue GyHKINU U
MOCTPOeHUE TrpadhuKOB

Copnep:kaHue y4eOHOro MaTepHasa

UccnenoBanue GyHKIIMN HA MOHOTOHHOCTD U IIOCTPOEHUE rpad UKOB

Tema 6.9
Haubonbiee 1 HauMeHbINEE
3HaueHne PyHKIUU

Copnep:kaHue y4eOHOro MaTepHasa

Haxoxxnenne HanOopiero 1 HAMMEHbINEro 3HaUeHust (PyHKIIHH, TOCTpOeHue rpadukos
MHOTOUWIEHOB C UCIIOJIb30BAHUEM aMIapaTa MaTeMaTHIeCKOro aHaJIn3a

Tema 6.10

Haxo:xnenne onTUManbHOTO
pe3yapTara C MOMOILLIBIO
MPOU3BOAHON B MPAKTUUYECKHUX
3amadax

IIpodeccHoHANBHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE (COePKAHHE IPHKJIATHOTO
MOIY.JIsI)

Haubonbliee n HanMeHblIee 3Ha4eHHEe (PYHKIINU

Ilpaxmuueckoe 3anamue Ne 15, 16
HaxosxneHue onTUMalbHOIO pe3yibTaTa ¢ MOMOIIBIO MPOU3BOIHON B MPAKTUYECKUX
3aj1a4ax

Tema 6.11
Pemenne 3anau. IIpoussonnas

Copnep:kaHie y4eOHOro MaTepHasa

Dopmyiel 1 npasuia tuddeperunposanus. MccnenoBanne QyHKIIMHI ¢ TOMOIIBIO

25




byHKIMHY, e TpUMEHEeHNE

npon3BogHod. Hanbosbliee 1 HanMeHbInee 3HaUYeHNe yHKIUU

Konmponenas paboma No 5

CamocrosiTesibHas padoTa 00yYaOmuxcst 16
Pemenne 3aga4 no n3y4eHHbIM TEMaM
IToAroToBKa OT4ETOB K NPAKTHUECKUM 3aHITUAM
Paspen 7. MHOrOrpaHHHKH H TeJ1a BpallleHHs 66
Tema 7.1 Copep:xanne yueOHOro MaTepuaa
Beprunel, pebpa, rpanu [TousiTne MEHOTOrpaHHUKa. Ero snemMenTsl: BepiuHsbl, pedpa, rpann. uaronans. CedeHue.
MHOT'OIPaHHHKA Brinyxkible 1 HEBbINYKJIbIE MHOTOIPaHHUKH 2
Tema 7.2 Copep:xanne yueOHOro MaTepuaa
IIpusma, ee cocTaBisOIINe, [Tonsitne npusmel. Ee ocHoBarus u 60koBble rpaHu. BeicoTa npusmel. [lpsmast u
ceuenue. IIpsimas v npaBunbHast | HakyoHHAs npusMa. [IpasunbHas npusma. Ee ceuenue
IPU3MBI 2
Tema 7.3. Copep:xanne yueOHOro MaTepuaa
INapannenenunen, kyd. Ceuenue | [apamnenenurnen, CBOMCTBA MPSIMOYTOJBHOTO Mapaienenumena, kyd. Ceuenne kyoa,
KyOa, mapajuiesenunena napajiegenunena 2
Tema 7.4 Copep:xanne yueOHOro MaTepuaa
IIupamuna, ee cocrasisroue, IIupamuna u ee snementsl. Ceuenue nupamubl. IlpaBunpHas nupamuaa. Y cedeHHast
ceuenue. [IpaBunpHas nupaMuaa. | nupamuaa
VcequHas[prmpaMHna P P 2 OK 01, OK 02,
OK 03, OK 04
Tema 7.5 Copep:xanne yueOHOro MaTepuaa OK 0 5’ OK 0 6’
bokosas u nosHast noBepxHOCTh | ITnomans OOKOBOI U MOJTHOM MOBEPXHOCTH MPU3MBI, TUPAMHUJIBI OI’< 07 ’
NIPU3MBIL, TUPAMULbI 2 K 11
Tema 7.6 Copep:xanne yueOHOro MaTepuaa K 3'1
Cummerpus B kyOe, CuMMeTpHsi OTHOCUTENIBHO TOYKH, PSMOM, TIocKocTH. CUMMeETpus B KyOe, '
napajieienunesne, npusme, napajesenunene, npusMe, NUpaMue
UPaMUIE 2
Tema 7.7 I[IpodeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
IIpumeps! cummeTpuiil B MOY/JIst)
npodeccuu CuMMeETpHsi B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY
Ilpaxmuueckoe 3anamue Ne 17, 18
Cummerpusi B mpodeccuu 4
Tema 7.8 Copep:xanne yueOHOro MaTepuaa
IIpaBunbHBIE MHOTOTPAaHHUKH, UX | [ToHATHE NpaBriIbHOrO MHOTOrpaHHuka. CBOICTBA MPaBUIIBHBIX MHOTOTPAHHUKOB
CBONCTBA 2
Tema 7.9 Copep:xanne yueOHOro MaTepuaa
Iununnp, ero CoCTaBIAIOIINE. Humsap u ero snemenTsl. Cedenne MHIpa (mapajuiebHOe OCHOBAHUIO U OCH). 2
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CeueHue UMIMHAPA

PassepTka nunuHapa

Tema 7.10
Konyc, ero cocrasmsromue.

Komnyc u ero anementsl. Cedenne KoHyca (apajijielbHOe OCHOBAHUIO U MPOXOSINEe uepes
BEPLINHY ), KOHMUYECKHe ceueHus. Pa3BepTka nuimHapa

CeueHue KoHycCa 4
Tema 7.11 Copep:xanne yueOHOro MaTepuaa
VYceuennsliii koHyc. CeueHue Yceuennslii konyc. Ero odpasyromas u Beicota. CeueHrne yCe4eHHOTro KOHyca
YCEYEHHOr0 KOHyCa 2
Tema 7.12 Copep:xanne yueOHOro MaTepuaa
ITap u cdepa, ux cedeHus ITap u cdhepa. Bsammuoe pacnionoskenue chepsl u mockoctu. CeueHne mapa, chepsl 2
Tema 7.13 Copep:xanne yueOHOro MaTepuaa
ITonsitue 06 obbeme Tena. [Tonsitne 06 obwveme Tena. O0BveM kyba U IPSMOYTONBHOTO napasuienenunena. Oobem
OtHomeHne 00beMOB MOJOOHBIX | mpu3MbI U tHHAPa. OTHOImEHHE 00beMOB MONOOHBIX Te. ['eoMeTpUYeCKuil CMBICI
TeJ ONPEAETIUTENs 3-r0 NOPsiiKa 4
Tema 7.14 Copep:xanne yueOHOro MaTepuaa
OO6beMbl 1 mIoIaTU O6wemb! mupamuel U koHyca. O0bpem mapa. I1nomann noBepxHOCTEH TEN 2
MOBEPXHOCTEN Te
Ilpaxmuueckoe 3anusmue No 19
[1nomaay noBepxHOCTEM MHOTOIPAaHHUKOB U T€JI BpaLlleHUs]
Ilpaxmuueckoe 3ansamue Ne 20
OO6BbeMBbl MHOTOTPAHHUKOB H TEJI BPALIECHHSI 4
Tema 7.16 IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COAepP:KaHHe (Coaep:KaHHe MPUKJIATHOTO
I'eomerpuueckre KOMOMHAINY Ha | MOXY.JISA)
MIPAKTUKE 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
CamocrosiTesibHas padoTa 00yYaOmuxcst 22
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Pasnen 8. IlepBooOpa3Hasi pyHKIMH, ee TPUMEHEHHE 14 OK 01, OK 02,
Tema 8.1 Copep:xanne yueOHOro MaTepuaa OK 03, OK 04,
[TepBooOpaszHas GpyHKIHH. 3amava 0 BOCCTAHOBJICHHH 3aKOHA ABUXKEHUS 1O U3BECTHON ckopocTh. [loHsATHe OK 05, OK 06,
IIpaBuna HaxoXxAEHUA uHTerpupoBanusi. O3HAKOMIICHHE C TIOHATHEM HHTerpajia i mepBooOpasHO U ee OK 07
NepBOOOPA3HBIX NPOM3BOIHOMN, BEIYHCIICHHE TIEpBOOOpa3HON st naHHOH pyHkuuu. Tabnuma dopmyn s IK 1.1
HAXOJKACHUS! IepBO0OpasHbIX. M3yueHne rnpaBuiia BBIMUCICHUS IEPBOOOpa3HON 2 IIK 3.1
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Tema 8.2

[Inowanb KpUBOIUHENHOM
Tpaneuun. @opmyna Herotona-
Jleitbuuna

Conep:kanue yq4eOHOro MaTepHasa

Banam/l, MPUBOAAIINE K TIOHATUIO ONPEACTICHHOTO MHTECIPaJia — O BBIMHUCIICHHUN TUIOLaANu
KPUBOJIMHEHHON Tpaneuny, O nepeMelieHnu Touku. 1IonsTue onpeneneHHoro nurerpana.
I'eomerpuueckuii u GpU3NUIECKHIA CMBICH ONpeneeHHoro narerpaina. @opmyna HeroToHa-

JleiibHnna 2
Tema 8.3 Copep:xanne yueOHOro MaTepuaa
Heonpenenennslii u IlonaTHE HEONIPEAEIEHHOrO HHTErpaa
ONPEETICHHBII HHTErPabl 2
Tema 8.4 Copep:xanne yueOHOro MaTepuana
[TousiTue 06 onpeneneHHOM I'eoMeTpuyeckuii CMBICI OMPEAETIEHHOIO HHTErpaia
UHTerpae Kak Iiomaau
KPUBOJMHEHHON Tpaneuun 2
Tema 8.5 IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COAepP:KaHHe (Coaep:kaHHe MPUKJIATHOTO
OmnpeneneHHbIl UHTETPAl B MOY/JIst)
JKU3HU I'eomerpuueckuii cMbich onpeneneHHoro narerpana. @opmyna Hetorona-Jlefibanma.

Pemenue 3a1a4 Ha TpUMEHEHNE MHTETPaIa Ut BBIYUCICHUST (PU3UYECKUX BEJTHYUH U

niomaaen

Ilpaxmuueckoe 3anamue Ne 23, 24

OnpeneneHHbIi HHTErpajl Npy peleHUuH NPUKJIaJHbIX 3324 4
Tema 8.6 Copepxanne yueOHOro MaTepuaa
Pemenue 3anau. IlepsooOpasnas | Ilepsoobpasuast ¢pynkumu. [IpaBuia HaxokaeHus nepsoobpasHbix. Ee npumenenue
byHKIMHY, e TpUMEHEeHNE Koumponsnas paboma No 7 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 8
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM

Pa3aen 9. Crenenn u kopuu. CreneHHasi pyHKIHUsI 22 OK 01, OK 02,

Tema 9.1 Conepskanne yueOHOTro MaTepuaa OK 03, OK 04,
CTePeHHa’I byrkrms, ee TIOHsTHE KOPHSI N-0ii CTENEHN U3 AeiicTBUTENBHOrO uncna. @yukumn y = /x ux ceoiicrsa OK 05, OK 07
CBOMCTBA u rpaduku. CBOMCTBA KOPHSI N-OH CTENEHH 2 % ;}
Tema 9.2 Copep:xanne yueOHOro MaTepuaa '
IIpeobpazoBanne BeIpasKEHHI € IIpeobpasoBanne NppaLOHATIBHBIX BBIPAKEHHIH
KOPHSIMHU N-OM CTENEHU 2
Tema 9.3 Copep:xanne yueOHOro Marepuaa
CBaolicTBa cTeneHu ¢ ITonsiTe creneHu ¢ JMOOBIM PallMOHANBHBIM MOKa3areneM. CTeneHHble QyHKINH, HX
palOHATIbHBIM U CBOWCTBA U TpauKu
JEeMCTBUTENIbHBIM [10KA3aTeIsIMU 2
Tema 9.4 Copep:xanne yueOHOro MaTepuaa 4
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Pemenne nppannoHanbHbIX
YPaBHEHUN U HEPABEHCTB

PaBHOCHMIBHOCTB HPPALMOHANIBHBIX YPABHEHUN U HEPABEHCTB. METObI UX PELICHMUS.
Pemenne nppanmoHaIbHbIX YPABHEHUN U HEPABEHCTB

Ilpaxmuueckoe 3anamue Ne 25

Pemenne nppanmoHaIbHbIX YPABHEHUN U HEPABEHCTB 2
Tema 9.5 Copep:xanne yueOHOro MaTepuaa
Crenenu u kopHu. CTeneHHas Omnpenenenne crenHoi ¢pyHkuuu. Mcrnonb3oBaHue ee CBOMCTB MPH PELICHUH YPABHEHUH U
byHKIUS HEPaBEHCTB
Konmponvnas paboma No 8 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 8
Pemenne 3aga4 no n3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Paspea 10. IlokasaTenbHast pyHKIUA 22
Tema 10.1 Copep:xanne yueOHOro MaTepuaa
IToxaszarenpHast GyHKLUS, ee CreneHb c MPOU3BOJIbHBIM JE€HCTBUTENBHBIM NTOKa3aTeneM. OnpeneneHue noka3aTeabHON
CBONCTBA ¢$yHKUMH, ee CBOHCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHHUEM MTOKA3aTENIbHOH (QYHKIIUH.
Pemenne nokasarenbHbIX YpaBHEHUH (PYHKIIMOHAIBHO-TPadUIECKHUM METOAOM 4
Tema 10.2 Copep:xanne yueOHOro MaTepuaa
Pemenne nokasaTeapHbIX Pemenne nokasaTenpbHbIX ypaBHEHUN METOIOM YPaBHUBAHHUS [1OKA3aTEIECH, METOAOM OK 01. OK 02
YPaBHEHUN U HEPABEHCTB HOBOH nepeMeHHOH, PyHKIHOHAIBHO-TpaUIecKuM MeTooM. PelieHne nmokasaTenbHbIX OK 03’ OK 0 4’
HEPABEHCTB OK 0 5’ OK 07’
Ilpaxkmuueckoe 3ansamue Ne 26, 27 l'[Kj 11
Pemenne nokasaTeabHbIX YPaBHEHUN U HEPABEHCTB 4 K 3'1
Tema 10.3 Copep:xanne yueOHOro MaTepuaa '
CucreMbl OKa3aTeNbHbIX Pewenue cucreM nokasaTeNbHbIX YpPaBHEHUN
YPaBHEHUI 4
Tema 10.4 Copep:xanne yueOHOro MaTepuaa
Pemenue 3anau. Ilokasatenpnass | PerneHue moka3aTeNbHBIX YPABHEHHH METOAOM YPABHUBAHUS TMOKA3aTENEH H METOIOM
byHKIUS BBEJICHMsI HOBOH NepeMeHHOM. Penenne nokasaTeabHbIX HEPABEHCTB
Konmponvnas paboma No 9 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 8
Pemenne 3aga4 no n3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Paspea 11. Jlorapudmebl. JTorapudpmuueckasi pyHKums 40
Tema 11.1 Copep:xanne yueOHOro MaTepuaa
Jlorapugm yucna. Jlorapudm yucna. JlecaITUYHBINA U HATYPAJTBHBIN JOrapuMbI, YUCIIO €
JlecATUYHBIN U HaTyPAJIbHBIN
Jorapudmbl, HUCIIO € 4
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Tema 11.2 Copep:xanne yueOHOro MaTepuaa
CroiicTa norapu)mos. Caotictsa norapugpmon. Oneparusi JorapupMupOBaHUs. OK 01, OK 02,
Omnepauus gorapuMupoBaHus 4 OK 03, OK 04,
Tema 11.3 Conepskanue y4eOHOTO MaTepuaia OK 05, OK 07
Jlorapudpmuueckas ynkuus, ee | Jlorapupmudeckast QyHKIHUsI U €€ CBOUCTBA 2 IK 1.1
CBONCTBA IIK 3.1
Tema 11.4 Copep:xanne yueOHOro MaTepuaa
Pemenne norapudmMudeckx [Monsitne norapupmudeckoro ypasHeHus. Onepanus MOTeHUUPOBaHUs. TPy OCHOBHBIX
ypaBHEHUI U HEPABEHCTB METO/Ia PeLIeHHs JTorapuPMUIECKIX YpaBHEHUH: PyHKIIMOHAIBHO-TpadMUECKH, METON
NOTEHIIMPOBAHUSI, METOJ] BBEJIEHHUsI HOBO nepeMeHHoi. JlorapudMudeckie HepaBeHCTBA 6
Ilpaxmuueckoe 3anamue Ne 28
Pemenue norapuMuiueckux ypaBHEHUI 1 HEPABEHCTB 2
Tema 11.5 Copep:xanne yueOHOro MaTepuaa
Cuctemsl norapupMUIECKNX ANTOPUTM pELIeHUs] CUCTEMBI YpaBHEHUH. PaBHOCHIIBHOCTD JIoTapu(pMUIECKNUX yPaBHEHUN
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
IIpumenenne norapudma. Jlorapudpmudeckas cnupansb B npupoae. Ee MaremaTnueckne
CBOICTBA 4
Tema 11.7 Copep:xanne yueOHOro MaTepuaa
Pemenus 3anau. Jlorapugpmer Jlorapudmmueckast pynkims. Pemmenne npocredimmx jgorapuMUIeCKNX ypaBHEHUH
Jlorapudmmueckas QyHKIUSA Konmponsnas paboma Ne 10 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 14
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBKa OT4ETOB K NPAKTHUECKUM 3aHITHAM
Pa3nen 12. MHokecTBa. JJieMeHThI TeopHH rpados 14
Tema 12.1 Copep:xanne yueOHOro MaTepuaa
MHoxecTBa ITonstue muoxectsa. IlonmMHoxecTBO. Oniepaliuu ¢ MHOXXECTBAMHU 2
Tema 12.2 IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COAepP:KaHHe (Coaep:kaHHe MPUKJIATHOTO OK 01, OK 02,
Omnepanuy ¢ MHOXXeCTBaMU MOayJ151) OK 03, OK 04,
Ilpaxkmuueckoe 3ansmue Ne 31 OK 05, OK 07
Onepauus ¢ MHOKecTBaMu. PelieHne npukiaaHbIxX 3a1a4 2 IIK 1.1
Tema 12.3 Copnep:kaHue y4eOHOro MaTepHasa IK 3.1
I'padwr Ionsitue rpada. CesazHbI rpad, nepeBo, LUK rpad Ha MIIOCKOCTH 2
Ilpaxmuueckas paboma Ne 32
CrnocoOwt 3ananus rpad)oB. 2
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Tema 12.4
Pemenne 3amad. MHOKeCTBa.
I'pader u nx npumMeHeHnE

Conep:kanue yq4eOHOro MaTepHasa

Onepauus ¢ MHOKecTBaMu. OnycaHye peajbHbIX CUTYalMi ¢ TOMOIIbI0 MHOXKECTB.
IIpnmeHeHne rpadoB K pEIIEHHUIO 33124

Konmponvnas paboma No 11 2
CamocrosiTesibHAst paGoTa o0yuarommuxcs 4
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM

Pasgen 13. DieMeHTbl KOMOHHATOPHKH, CTATHCTHKH U TEOPHH BepPOsITHOCTE 36

Tema 13.1 Copep:xanne yueOHOro MaTepuaa 4
OcHoBHbIE MOHATHUS IlepecTaHoBKkH, pa3MelleHUs], COUETaHUS.
KOMOWHATOPHKH
Tema 13.2 Copepxanne yueOHOro MaTepuaa 4
CoOniTHe, BEposATHOCTL COObITHA. | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TEOpPEMbI O BEPOSITHOCTH CyMMBbI COOBITHIA,
CnosxeHue U yMHOKEHHE YcioBHast BEPOSTHOCTh. 3aBHCUMBIE M He3aBUCUMBIE COObITHS. TeopeMbl BEpOSITHOCTH
BEpOATHOCTEN POM3BENCHUS COOBITH.
Tema 13.3 IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COIeP:KaHHe (Coaep:KaHHe MPUKJIATHOTO
BepositHOCTE B MOY/JIst)
npodeCcCHOHANIBHBIX 3a7auax OTHOCHTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOHYUBOCTH. CTaTHCTHYECKOE

onpexaeneHue peposiTHocTr. OTIeHKa BEPOSITHOCTH COOBITHS

Ilpaxmuueckoe 3anamue Ne 33, 34

BeposiTHOCTE B MpoheCCHOHAIBHBIX 3a/1a4ax 4 OK 01, OK 02,
Tema 13.4 Copep:xanne yueOHOro MaTepuaa 4 OK 03, OK 04,
JluckpeTHas ciay4aiiHas Bunb! cnyualineix BenuuuH. OnpeaeneHue NTUCKPETHON Cly4aiiHON BeIMYUHBL. 3aKOH OK 05, OK 07
BEJIMYMHA, 3aKOH €€ pacnpeneneHuss AUCKPETHON Cy4ailHONM Benn4nHbL. Ee 4nCiI0BbIe XapaKTepUCTUKU IIK 1.1
pacrpeneneHust IIK 3.1
Tema 13.5 Copep:xanne yueOHOro MaTepuaa 2
3anayu MaTeMaTu4eckou Bapuanmonnsiii pan. Ilonuron yactor u ructorpaMma. CTaTUCTHUECKHUE 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 00padoTka CTaTHCTUYECKUX AaHHBIX. [ padudeckoe Ux mpencraBieHue.

HaxoxxneHne cpeqHix XapakTepUCTHK, HAOIOJAeMbIX JaHHBIX

Ilpaxmuueckoe 3anamue Ne 35, 36

CocraBieHne TaOJIUI U JUarpaMM NPy PEHICHUH NPUKIATHBIX 3a1a4 4

Tema 13.7
Permenue 3amay. DneMeHThl

Copnep:kaHue y4eOHOro MaTepHasa

DnemeHThl KoMOnHaTopuku. CobbITHE, BEPOATHOCTL COObITHL. CI0XKEHNE M YMHOXKEHHE
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KOMOWHATOPHUKH, CTATUCTUKH U BEPOSITHOCTEN 2
TEOPHUU BEPOSITHOCTEH Koumponsnas paboma No 12
CamocrosiTesibHas padoTa 00yYaOmuxcst 12
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Pazgen 14. YpaBHeHNsi M HEPABEHCTBA 30
Tema 14.1 Copep:xanne yueOHOro MaTepuaa 2
PaBHOCHIIBHOCTD YpaBHEHUH U PaBHOCHIIBHOCTD YpaBHEHUH U HepaBeHCTB. OnpeneneHusi. OCHOBHbIE TEOPEMBbI
HEPaBEHCTB. PaBHOCHJIBHBIX MEPEXOax B YPaBHEHUSX U HepaBeHCTBaxX. OOIIe METOABI peIeHus
OO0we MeToabl pereHus yYPaBHEHHI: Mepexo]] OT paBeHCTBA PYHKIUN K PABEHCTBY apryMEHTOB IS 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 OOu1re MeTobl peIIeHus] HEPaBEHCTB: NIEPEXO OT CPABHEHHsI 3HaUeHUH QYHKIUN K
ypaBHEHUI, HEPABEHCTB CPaBHEHHIO 3HAYEHHH apTryMEHTOB JJIs MOHOTOHHBIX (DYHKLIUH, METO HHTEPBAJIOB,
¢byHkunoHamBHO-Tpaduueckuit Meron. I padudecknii MeTON peleHnst ypaBHEHUH U
HEPABEHCTB OK 01, OK 02,
OK 03, OK 04
Tema 14.3 Conepskanne yueOHOTro MaTepuaa 4 OK 0 5’ OK 0 6’
YpaBHEHHUsI 1 HEPABEHCTBA C Onpenenenue monyns. PackpeiTue Moayis o onpeznenenuro. Ilpocreiiine ypaBHeHUs U OIJ< 07 ’
MOJyJIeM HEpaBeHCTBA C MOZlyJIeM. IIpuMeHeHNe paBHOCUIIBHBIX IEPEXO0J0B B ONPEIEICHHbIX TUIIAX K 1.1
ypaBHEHUI U HEPABEHCTB C MOAYJIEM K 3 1
Tema 14.4 Copep:xanne yueOHOro MaTepuaa 2 '
VYpaBHEHUs U HEPABEHCTBA C 3HakoMCTBO ¢ napameTpoMm. Ilpocrefinine ypaBHeHNs U HEPABEHCTBA C TapaMeTpPOM
napaMeTpoM
Tema 14.5 IIpodeccrnonaILHO-OPHEHTHPOBAHHOE COAEP:KAHUE (COAEeP: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 MeToABI pelIeHUs] YpaBHEHUH. Y paBHEHUS 1 HEPABEHCTBA C MOYJIEM U C
HEPABEHCTBA rnapaMeTpamu 2
Hrorosoe 3ansitue. [losTopeHne n3ydeHHbIx TeM. I1oAroToska k sx3aMmeny 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 10
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Bcero: 450
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3. Yc/oBus peaju3anuy nporpaMmmbl 001e00pa3oBaTe/IbHOI JUCHUILIHHbI
3.1. /Ins peaau3anuy NporpaMmbl AHCHHUILJIMHBI IPEAYCMOTPEHBI CIEAYIOIIHE
cnenuAIbHbIE IOMEIeHHA:

Peanuszaius nporpaMMbl AUCLHUILTHHBL TpeOyeT HaMu4us y4eOHOro KaOMHETa MaTeMaTHKH.
Obopynosanue yueOHOro kabuHera:
- MOCAJOYHBIE MECTA MO KOJMUYECTBY O0YHarOIUXCS;
- pabouee MeCTO IpenoaaBaTeds;
- KOMIUIEKT Y4eOHO-HATJSIIHBIX TTOCOOUIA;
- 3aaHMs U KOHTPOJIBHBIX padoT;
- Mpo¢heCCHOHAIBHO OPUEHTUPOBAHHBIE 3a/1aHNUS,
- MaTepHUaJIbl HK3aMeHa.
TexHnuyeckue cpeacTBa 00y4eHuUs:
- IEPCOHANIbHBII KOMIBIOTEP C JIULEH3UOHHBIM IPOrPAMMHBIM 00€CTIeYeHUEM;
- 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 aHanusa. basosblii ypoBensb: 10—11
KJaccel: y4eOHMK gy cpegHero obmero oOpasosanus/ H.B. boromonos. - 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 ®I'OC B uacTH HCHOJB30BAHUST AKTHBHBIX H
HHTEPAKTUBHBIX (popM 00yueHust

B  memsx  peammzanuy  KOMIIETEHTHOCTHOrO — moaxoma — padouass — mporpamma
NpeayCMaTPUBAET UCIOIB30BAHUE B 00PA30BATENBHOM MPOIECCe aKTUBHBIX M HMHTEPAKTHBHBIX
¢dopm mpoBeneHUsT 3aHATHI B LEeAX GOPMUPOBAHUS U PAa3BUTHS OOIINX U MPOQeCcCHOHATBHBIX
KOMITETEHLIUH.

3.4. Ucno/ib30BaHHe CPEACTB BHIYHCJIHTENbHOI TEXHUKH B npouecce 00y4eHust
Pabouas nporpaMma He IpeayCMaTPUBAET HCIOIb30BAHHE MEPCOHAIBHOTO KOMIIBIOTEPA
00y4aroImuMCst B XOZI€ MMPOBEICHUS BCEX MPAKTHUUYECKHUX 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, NPEAyCMATPHUBAOIIUX JEMOHCTPAIMIO TNPAKTHUYECKUX HABBIKOB,
BBITTOJIHEHHE, MOAEIHPOBAHNE OOYYAIOLIUMICA OINPENEICHHBIX BHIOB pPadoT AN peIieHus
NPAaKTUYECKUX 33714, CBS3AHHBIX C OyAylied MmpoeCCHOHATBHON AESTeIbHOCTBIO B YCIOBHSAX,
NPUONMKEHHBIX K pealbHbIM IPOU3BOACTBEHHBIM, BKJIOYAET B Ce0sl OTHENbHBIC JIEKIHH,
KOTOpBbIE TPEAYCMATPUBAIOT Tmepenady oOydaromumcs HHOOpPMANHO, HEOOXOMUMYIO IS
MOCJEAYIOLIEr0  BBIMOJHEHUS  paboOT, CBA3aHHBIX C Oyaymed  mpodeccHoHaIbHON
TESTEIBHOCTBIO.
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4. KOHTPO/Ib M OLICHKA PE3yJIbTATOB 0CBOCHHS 001e00pa30BaTe/ILHOM

JHCIHTIINHBI

KoHTpone ® oOnEHKA pe3ylbTaTOB OCBOCHHS 00ME00pa3oBaTenbHON
JUCLUATIIIMHBI PACKPBIBAKOTCS YEPE3 AUCLMILTMHAPHBIE PE3YJbTAaThl, HAPABJICHHBIC
Ha (OpMUPOBaHKE OOIMX M MPO(ECCHOHAIBHBIX KOMIETEHIMI MO pa3aeiaMm u
TEMaM COAEPKaHMsI yUeOHOTro Marepuasa.

Obmas/ Paznen/Tema Tun oreHOYHBIX
npodeccuoHaIbHas MEPOTIPUSTHH
KOMITETEHITHS

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

criocobwl pemenusi 3anayd | P2, Temer 2.1,2.2,2.3,2.4, 25 1-0/c, 2.6 YcTHbIl onpoc

npodheCCHOHATTLHOM P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremMaTrnaecKuin

JIEATETLHOCTH P4, Temsi4.1,42,43,44,45,46,4.7 JUKTaHT

NPUMEHHUTENBHO K IT-o/c, 4.8,4.9,4.10,4.11 HnauBunyanbHast

pa3audHbIM koHTekcTam | P 5, Temsr 5.1, 5.2 TI-o/c CaMOCTOSITENbHAS
P 6, Temb1 6.1,62,63,64,6.5, 6.6I1-0o/c, | pabora
6.7,6.38,69,6.10I1-0/c, 6.11 IIpencrasnenue
P7, Temb1 7.1,72,73,74,75,7.6,77,I1- | pe3ynbTaToB

olc, 7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14,
7.15,7.16 TI-o/c, 7.17

NPaKTUYeCKUX padoT
3amuTa TBOPUECKHUX

P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5I1-0/c, 8.6 pabot

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

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

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 | npoekTos

IT-o/c, 11.7 KontponbHas pabora

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

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAITUOHHBIX

13.5, 13.6 IT-o/c 3a7JaHAI

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

o/c, 14.6
OK 02. Ucnonp3oBarh P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TectupoBanue
coBpeMeHHbIe cpenctea | P2 Temer2.1,2.2,2.3,2.4, 2 511-0/c, 2.6 YcTHbIN onpoc
MOWCKA, aHaNIn3a U P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremaTudeckuii
HHTEPIPETALN P4, Temni4.1,4.2,43,44,45,46,4711- | guktadt
uH(POPMALIUH, U o/c,4.8,49,4.10,4.11 HUnanusuayanpHas
UH(POPMALIMOHHBIE PS5, Temsr 5.1, 5.2 I1-o/c CaMOCTOSITeNIbHAs
TEXHOJIOTUH ISt P6, Temnr 6.1,62,6.3,6.4,6.5,6.6I1-o/c, pabota
BBITIOJTHEHUSA 3a1a4 6.7,6.38,69,6.10I1-0/c, 6.11 IIpencrasnenue
npodheCCHOHATTLHOM P7 Teme17.1,72,73,7.4,75,7.6,7.7,11- | pe3ylbTaTtoB
eI TebHOCTH o/c,78,79,7.10,7.11,7.12,7.13, 7.14, MPAKTHYECKUX padoT

7.15,7.16 I1-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, Temsi 10.1, 10.2, 10.3, 10.4

P11, Temnt 11.1,11.2,11.3,11.4,11.5,11.6
Il-o/c, 11.7

P12 Temsr 12.1, 12.2 T1-0/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, Tembi 14.1, 14.2, 143, 14.4, 14.5, TI-
o/c, 14.6

3amuTa TBOPUECKUX
pabot

3amura
WHIUBUAYaIbHBIX
MPOEKTOB
KonTponbHas pabora
Brmonnenue
HK3aMEHAIOHHBIX
3a1aHUN
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OK 03. IInanuposats u
peanu30oBbIBATH
coOCTBEHHOE
npoheCCHOHATIBHOE U
JIMYHOCTHOE Pa3BUTHE,
NpeANnPUHUMATEIbCKYIO
IesTebHOCTD B
npodheCCHOHATTLHOM
cepe, UCTIONB30BATH
3HaHMSA 1O (PUHAHCOBON
I'PaMOTHOCTH B

P1, Temni 1.1, 12, 13 -0/c, 1.4.15,1.6
P2, Temni 2.1,2.2. 2.3, 2.4, 2.5 [I-o/c, 2.6
P 3, Tems 3.1,3.2, 3.3 [T-o/c, 3.4

P4 Temnid 1,42 43,44, 45 4.6, 47Tl
olc, 48,49, 410,411

PS5, Temor 5.1, 5.2 IT-o/c

P 6, Temni 6.1, 6.2, 63,6465, 6.6TI-o/c,
6.7.638,69,610Tl-0/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,75,7.6,7.7,TI-
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
YcTHBII onpoc
Marematnueckuit
OUKTAHT
HnauBunyanbHast
CaMOCTOSITeNIbHAs
pabota
IIpencrasnenue
pe3yJIbTaTOB
NPaKTUYeCKUX padoT
3amuTa TBOPUECKHUX

pa3nunbIx ku3HeHHbIX | P 8, Tembr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 pabot
CHATYaLUsX P9, Temr1 9.1,9.2,93,94,95 3amuTa
P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHAWNBUAYAIBbHBIX
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 | npoekTos
IT-o/c, 11.7 KontponbHas pabora
P12, Temsr 12.1, 12.2 T1-0/c, 12.3, 12.4 Brinonnenue
P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAITUOHHBIX
13.5, 13.6 IT-o/c 3aJaHuN
P 14, Temsr 14.1, 142, 14.3, 14.4, 145, T1-
o/c, 14.6
OK 4. D¢ dexruBHO P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TecTupoBanue
B3aUMOICHCTBOBATh U P2 Temer2.1,22,23,24,25TI-0/c, 2.6 YcTHbIN onpoc
paborars B kojutekTuBe | P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 MaremMaTrnaecKuin
U KOMaHE P4, Temni4.1,4.2,43,44,45,46,4711- | guktadt
o/c,4.8,49, 410,411 HUnanusuayanpHas
PS5, Temor 5.1, 5.2 IT-o/c CaMOCTOSITENIbHAS
P 6, Temb1 6.1,62,63,64,6.5, 6.6I1-0o/c, | pabora
6.7,6.38,69,6.10I1-0/c, 6.11 IIpencrasnenue
P7 Teme1 7.1,72,73,74,75,7.6,7.7,11- | pe3ynbratos

olc, 7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14,
7.15,7.16 TI-o/c, 7.17

NPaKTUYeCKUX padoT
3amuTa TBOPUECKHUX

P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5I1-0/c, 8.6 pabot

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

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

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 | npoekTos

IT-o/c, 11.7 KoHntponbHas pabora

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

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAITUOHHBIX

13.5, 13.6 IT-o/c 3aJaHuN

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

o/c, 14.6
OK 05. OcyiecTBisTh P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TectupoBanue
yCTHYIO U ucbMenHyto | P2 Temsr 2.1,2.2,2.3, 2.4, 2.5 [1-0/c, 2.6 YcTHbIN onpoc
KOMMYHHKALIMK) Ha P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremaTudeckuii
rocynapcTBeHHOM si3bike | P4, Tembr 4.1,4.2,4.3,4.4,45,4.6,4.711- | nuktaHt
Poccutickoit @enepaunu | o/c, 4.8,4.9,4.10,4.11 HnauBunyanbHast
¢ yuetom ocobennocteit | P 5, Temnr 5.1, 5.2 IT-o/c CaMOCTOSITeIbHAS
COLIUATBHOTO U P6, Temri 6.1,6.2,6.3,64,6.5, 6.6I1-0/c, pabota
KYJIBTYPHOTO KOHTeKkcTa | 6.7, 6.8, 6.9, 6.10I1-0/c, 6.11 IIpencrasnenue

P7 Temw17.1,72,73,74,75,7.6,7711- | pesynbratos
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olc, 7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14,
7.15,7.16 TI-o/c, 7.17

NPaKTUYeCKUX padoT
3amuTa TBOPUECKHUX

P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5I1-0/c, 8.6 pabot

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

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

P11, Temsr 11.1,11.2,11.3,11.4, 11.5, 11.6 | npoekToB

IT-o/c, 11.7 KontponbHas pabora

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

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAITUOHHBIX

13.5, 13.6 IT-o/c 3a7JaHAI

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

o/c, 14.6
OK 06. IlposiBnsaTe P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TectupoBanue
rPa’kOaHCKO- P6, Temri 6.1,6.2,6.3,64,6.5, 6.6I1-0/c, YcTHbIN onpoc
MaTPUOTUUECKYIO 6.7,6.8,69,6.10I1-0/c, 6.11 MaremMaTnuecKkuii
MO3ULINIO, P7 Temet 7.1,72,73,7.4,75,7.6,7.7,11- | nuxkraar. CamoCTOs-
JIE€MOHCTPHUPOBATH o/c,78,79,7.10,7.11,7.12,7.13, 7.14, TenpHas pabora

OCO3HAHHOC ITOBCICHUEC
Ha OCHOBC

7.15,7.16 TI-o/c, 7.17
P8, Tembi8.1,82, 83,84 85 86

IIpencrasnenue
pe3yJIbTaTOB

TPaANLIMOHHBIX P 14, Tems1 14.1, 142, 14.3, 14.4, 145 T1- MPAKTHYECKUX padoT
00IIe4eIOBEUECKIX o/c, 14.6 3ammra TBOPUECKUX
LIEHHOCTEH, B TOM YHCJIE pabot
C Y4€TOM rapMOHU3AIUN 3ammura
MEKHAITHOHAJIbHBIX 1 WHIUBUY ATbHBIX
MEXKPEJIUTUO3HBIX MPOEKTOB
OTHOLIEHUMN, MPUMEHSTh KontponbHas pabora
CTaHOApPThI Brmonnenue
AHTUKOPPYILIMOHHOTO 5K3aMEHAIIMOHHBIX
MMOBEICHUS 3a/laHui
OK 07. CopeiictBoBats | P 1, Temnr 1.1, 1.2, 1.3 IT-o/c, 1.4,1.5,1.6 TectupoBanue
COXPaHEHUIO P2 Temer2.1,22,23,24,25TI-0/c, 2.6 YcTHbIN onpoc
OKpY>Karollei Ccpenbl, P3, Temsr 3.1,3.2,3.3. TI-0/c,3.4 MaremMaTnuecKkuii
pecypcocOepeKeHHIo, P4, Temni4.1,4.2,43,44,45,46,4711- | guktadt
MPUMEHSATb 3HaHUS 00 o/c,4.8,49,4.10,4.11 HUnanusuayanpHas
W3MEHEHUU KJTUMATA, PS5, Temor 5.1, 5.2 IT-o/c CaMOCTOSITEIbHASA
npuHIumIbl Oepexusoro | P 6, Tembr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [T-o/c, pabota
NPOU3BOACTBA, 6.7,6.38,69,6.10, IT-o/c, 6.11 IIpencrasnenue
s dexTuBHO P7 Teme17.1,72,73,74,75,7.6,771I1- | pe3ynbratos
JIEUCTBOBATDH B o/c,78,79,7.10,7.11,7.12,7.13, 7.14, MPAKTHYECKUX padoT
YPE3BbIYANHBIX 7.15,7.16 I1-o/c, 7.17 3amuTa TBOPUECKHUX
CUTYaLUSIX P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5I1-0/c, 8.6 pabot

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

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

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 | npoekTos

IT-o/c, 11.7 KontponbHas pabora

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

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAITUOHHBIX

13.5, 13.6 IT-o/c 3aJaHuN

P 14, Tembi 14.1, 14.2, 143, 14.4, 14.5 TI-
o/c, 14.6
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MK 1.1.

BrimonsasaTe onepanuun
IO OCYIIECTBJICHHIO
NIePEBO30YHOTO
nporiecca ¢
NPUMEHEHHUEM
COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTUH YIPaBICHUS
NePEBO3KaAMHL.

K 3.1.
OprannzoBbiBaTh padboOTy
NepCcoHaa 1o
obpaboTke
NePEBO30YHBIX
TOKYMEHTOB H
OCYIIECTBJICHHIO
pacyeToB 3a yCIyTH,
NPEIOCTABIISIEMbIE
TPAHCIIOPTHBIMHU
OpTaHU3aUSIMIL.

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
YcTHBII onpoc
Marematnueckuit
IUKTaHT
HWnnusuayanpHas
CaMOCTOSITeNIbHAs
pabota
IIpencrasnenue
pe3yJIbTaTOB
NPaKTUYeCKUX padoT
3amuTa TBOPUECKHUX
pabot

3amura
WH/IUBUAYaJIbHBIX
IIPOEKTOB
KonTponbHas padora
Brmonnenue
SK3aMEHAIIMOHHBIX
3a1aHUN
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