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1. O0mas xapakrepucTuka padoydeil nporpaMmbl 0011e00pa30BaTEeIbHOM
aucunianabl OO0 11 MaTtemaTuka

1.1. MecTO DMCHUILIMHBI B CTPYKTYpe OCHOBHO# mNpodeccuoHaIbHOI
00pa3oBaTeIbHOI MPOTrPAMMBI

O6meobpazoBarensHas aucnumuimHa  OOJl.11  Marematuka — sBiIsSIETCS
o0s3aTeNIbHOW  YacThlo  0OIIE00pa30BaTENbHOTO  IMKIA  00pa30BaTEIbHOM
nporpammel CIIO B cootrBerctBun ¢ PI'OC mo 23.02.08 CrpoutenbcTBo
YKEJIE3HBIX JOPOT, MYTh U IMTyTEBOE XO3SIIICTBO

1.2. He.]'ll/l ! IVIAHUPYEMBIE PE3YJIbTAThI OCBOCHUA NUCIHUIIJIMHBI:

1.2.1. Heapb AuCUMIIHHBI

Conepxanue mporpaMmbl ob1eoOpaszoBaTenbHON aucnuiuimael OO/.11
MaremaTuka HampaBlIEeHO Ha JOCTH)KEHUE pE3ylbTaTOB €€ U3YYEHUsS B
cootBercTBUM ¢ TpeboBanusiMu DPI'OC COO c yuyerom mnpodeccruoHaIbHOM
HarnpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHUSA  001e00pa3oBaTeJIbHOM
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHHE TUCIUILIMHA UMEET Npu popmupoBanuu U pa3sutuu OK
u [IK.



O01me KOMIeTeH NI

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

Oomue

III/ICIII/IHJII/IHapHLIe

OK 01 Beibupats criocoosl
pelIeHus 3a1aq
npodeCCHOHATLHON
JeSTebHOCTH
MPUMEHHUTEIHHO

K pa3JIMYHBIM KOHTEKCTaM

B yactu TpyZI0BOrO BOCIIUTAHHUSL:

- TOTOBHOCTh K TpYydy, OCO3HAaHHUE IIEHHOCTH
MacTepcTBa, Tpy10Jito0ue;

- TOTOBHOCTb K AaKTHUBHOM  JESATEIBHOCTH
TEXHOJIOTHYECKON M COIMAIbHOIN HAaNpaBiIeHHOCTH,

CIOCOOHOCTh MHUIMHMPOBATH, IJIAHUPOBATH U
CaMOCTOSATENIFHO BBIIOIHATH TaKYyIO AEATEIBHOCTD;
- HHTEpEC K pa3IU4HbIM cdepam
npodeccHoHaIbHON AEATEIHHOCTH,

OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMH
IIO3HABATEIbHBIMU JICHCTBUSIMU:

a) 0a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSATEIILHO bopMyIHpOBaTH u
aKTyaJIM3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CyHleCTBeHHI)H\/JI IMPpU3HAK WA
OCHOBaHHUsl JJsi CpaBHEHHS, KIacCUPUKAIUU U
00001eHMS,

- ONpeieNsaTh LeNu JeSTEIbHOCTH,
napaMeTpel 1 KPUTCPHUU UX JOCTUIKCHUA,
- BBISBIISATH 3aKOHOMEPHOCTH U TNPOTUBOpEYHs B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHTh KOPPEKTUBBHI B  JESITEIHHOCTb,
OLCHUBATb COOTBCTCTBHUEC PE3YJIbTATOB 1LCIIAM,
OLIEHUBATh PUCKH MOCIIEICTBUI NeATETbHOCTH;

- pa3BUBaTh KPCATUBHOC MBINIJICHUC ITPHU PCIHICHUN
KHU3HEHHBIX Mpo0IeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJIQIETh HaBBIKAMU Y4eOHO-HCCIIE0BATEIbCKON
n HpoeKTHOﬁ JACATCIIBHOCTH, HaBbIKaMH
paspernieHus npooiem;

3aJaBaTb

-BJIAJICTh METOJAMH JO0Ka3aTeJbCTB, AaJITOPUTMAMH PEIICHUS
3ajad; yMmeHHe (OpMYIHPOBATh OIpPENEICHUsl, AKCUOMBI U
TEOpPEMBl, NPUMEHATh MX, HPOBOAUTH  JIOKAa3aTENbHBIC
paccyXJIeHHs B XOJI€ PELICHU 3a/1ay;

- YMETh ONEpHUPOBATh MOHATUSMH: CTEIEHb YHCIIA, JIOTapUPM
qucJia, YMCHHC BBITTOJIHATH BBIYUCICHUC 3HAYCHUH u
npeoOpa3oBaHusl BBIPAKCHUH CO CTENEHSMH W Jorapudmamu,
peoOpa3oBaHus JPOOHO-pallMOHAIBHBIX BBIPAXKEHMUI;

- YMCTb OIICPHUPOBATDH IIOHATHUAMMU: paliOHaJIbHBIC,
HppauOHAILHBIC, IIOKa3aTCIbHBIC, CTCIICHHBIC,
JIOFapI/I(I)MI/I‘IeCKI/IC, TPUT'OHOMETPUYCCKHC YpaBHCHU u

HEPABEHCTBA, UX CUCTEMBI;
- yMEThb OINEpPUpPOBATH MOHATUAMM: (DYHKLUS, HEIpepbIBHAs
GyHKIMSA, [POU3BOJHAs, IMEpPBOOOpa3Has,  OIpeneICHHbIN
UHTETpaJl; YMETh HAXOAWTh IMPOM3BOAHBIE DIIEMEHTApPHBIX
GyHKIUHI, UCTIONb3ys CIpaBOYHBbIE MaTEpUalIbl; UCCIENI0BaTh B
IOPOCTEHIIMX ciaydasxX (YHKIUH Ha MOHOTOHHOCTb, HaXOJUTh
HauOOJbIINE M HAUMEHbIINE 3HA4YeHMUs] (YHKUUH; CTPOUTH

rpapuKd  MHOTOWJIEHOB €  HUCMOJb30BAHWEM  ammapara
MaTE€MaTU4YeCKOro aHajau3a; IPUMEHATh IPOU3BOJHYIO IIPH
pelmeHuy  3aja4  Ha  JIBW)KCHHME,  pellaTb  IIPAKTHUKO-

OpUEHTUPOBAaHHBIE 33/JaYyd Ha HAWOOJbIIME U HaUMEHbIINE
3HAUYEHUS, HA HAX0X/IEHNE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMeThb ONEepUpOBaTh NOHATUSAMHU: palUOHANbHAs (yHKUUS,
MOKa3areabHast byHKIHA, CTETICHHAA byHKIHSA,
norapudmuueckas (QyHKUHS, TpUTOHOMETpUYEeCcKHe (QYHKIIUH,
oOpaTHble (YHKLIUHU; YMEHHE CTPOUTh IpaduKd H3yYEHHBIX
GbyHKIMHI, UCHONIB30BaTh IpaUKU MPU U3YYEHUH IPOLECCOB U
3aBUCUMOCTEH, NpHU pELUIeHHH 3ajad M3 JAPYruxX y4eOHBIX
MIPEeIMETOB U 3aJla4 U3 pealibHOM KU3HU; BbIpaxaTb (GopMylaMu
3aBHCHUMOCTH MEKIY BEIMUYNHAMU;




- BBIABIIATH TNPHUYUHHO-CICACTBEHHBIE CBS3H U
aKTya.TII/I3I/IpOBaTb 3a)1at1y, BBIABUT'aTb FI/IHOTe3y cec
peLICHHS, HaXOJUTh apryMeHThI JUTS
JI0Ka3aTelbCTBa CBOMX YTBEPXKICHUH, 3aJaBaTh
napaMeTphl U KPUTEPUU PEIICHUS;

- aHaJII/I3I/IpOBaTb HOJIyT-IeHHBIe B XO0I¢C peIHeHI/ISI
3aJa4d pe3yJbTaThl, KPUTHUYECKH OICHHBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MCHCHHE B
HOBBIX YCJIOBHSX;

- YMGTB HepeHOCI/ITI) 3HAHUA B HO3HaBaTCJH>Hy10 nu
NPAKTHYECKYIO 00J1aCTH KU3HEACATEIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUSA W3 Pa3HBIX
IPEIMETHBIX 00JIACTElH;

- BbIABUT'ATb HOBBEIC nacu,
OpHUTHHAIIbHBIE TIOXO/bI U PEIICHUS;
51 CII0OCOOHOCTD X HCIIOIB30BaHUSA B
MO03HABATEILHOM U COITUATbHON TIPAKTUKE

npeaiaraTh

- YMETh pelaTh TEKCTOBBIE 3a/la4l Pa3HbIX TUIIOB (B TOM YHCIE
Ha IMPOLCHTHI, 0JIM U 4aCTHU, HA ABHUIKCHUC, pa60Ty, CTOUMOCTB
TOBApOB U YCIYr, HAIOIH, 3a7ayd M3 OO0JIACTH YIpaBJICHUS
JIMYHBIMA U CEMEHHBIMU q)HHchaMI/I); COCTAaBJIATh BBIPAKCHUA,
YPaBHEHMsI, HEPABEHCTBA M MX CUCTEMBI 110 YCJOBHIO 3a/layH,
HCCIIEI0BATh IIOJIyYE€HHOE pelieHue u OLICHUBATh
IIPaBJONO00HOCT PE3YJIbTATOB;

- YyMETb ONEpUPOBATH MOHATHSIMH: CpelHee apuMeTudyeckoe,
Me/nuaHa, HauOosblliee M HauMEHblIee 3HaueHMs, pa3Max,
JUCIepCusi, CTaHIaPTHOE OTKJIOHEHUE YMCIIOBOTO Habopa; yMETh
U3BJICKaTh, HHTEPIPETUPOBATH UHPOPMALIMIO, TIPEACTABICHHYIO
B Tal0inumax, Ha JuarpaMmax, rpaukax, OTpPaKarollyro
CBOWMCTBA peaJIbHBIX IPOLECCOB M SBJICHUM; MpPEICTaBIATH
MH(OpPMaLIMI0 C NOMOUIbIO TAaOJUIl U JUarpaMM; HCCIEN0BaTh
CTaTUCTHYECKUE JlaHHbIE, B TOM UYHUCIIE C IPUMEHEHUEM
rpa(bnqecxnx MCTOOOB U JJICKTPOHHBIX CPCACTB,

- yMETb ONEpUPOBATH NOHATHUAMM: CIY4alHBIA OIBIT U
ClIydyallHOe COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS;
YMEHHME  BBIYMCIATH  BEPOSTHOCTH C  HCIIOJIB30BAaHHEM
rpaUyecKux METOJOB; MPUMEHATh (OPMYINIBI CIOXKEHUS U
YMHOXKEHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (aKThl U (HOPMYJIbI
npu pelcHHUU 3aaa4d; OLCHHMBATb BCPOATHOCTU PCAJBbHBIX
COOBITHI; 3HAKOMCTBO CO CIy4yallHBIMH BEJIMYMHAMH, YMEHUE
MPUBOJUTH MPUMEPHI NPOSBICHUS 3aKOHa OOJIBIIMX YHCENT B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMCTh OIICPpUPOBATH MOHATHUAMH: TOUKA, MpsAMasAd, IMIOCKOCTb,
IIPOCTPAHCTBO, ABYI'PAaHHBIM YIrojl, CKPEIMBAIOIINECS IMPSMBIE,
MApAUIEIBHOCTE W NEPIEHIUKYIIPHOCTh  HNPSAMBIX U
IUIOCKOCTEM, YroJl MEXIy NpSMBIMH, YroJl MEXAYy HpsIMOW U
IJIOCKOCTBIO, YTOJI MEXKY MIOCKOCTSMH, PAacCTOSIHUE OT TOYKHU
JI0 TUJIOCKOCTH, PACCTOSIHME MEXAY NPSIMBIMH, pPaCcCTOSHHUE
MCXKAY IUIOCKOCTAMH, YMCHHC HMCIIOJIB30BaTh IIPpU PEIICHHUU
3ajja4 M3y4eHHble (DAaKThl M TEOPEMbl IUIAHUMETPUU; YMEHUE
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OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

- YMETb ONEpPUPOBATH MOHATUSIMH: MHOTIOIDAaHHHUK, CEUEHUE
MHOIOIpaHHMKa, KyO, Napajjenenurne], Npu3Ma, HOUpaMHa,
durypa u MOBEPXHOCTh BpALICHUSA, IMIUHIP, KOHYC, IIap,
cdepa, ceyeHus (UIypbl BpallleHHs, MIOCKOCTb, KacaroIlasics
cdepbl, TMIMHAPA, KOHYCA, IUIONAlb MOBEPXHOCTH MHUPAMUIB,
IOpU3MBI, KOHYCa, LWIMHApA, IUIoanb chepbl, o0beM Kyoa,
IIPSAMOYTOJIBHOTO — NapaJUIeNeNUIead, MUPAMHUIABL, IIPU3MBI,
LWIMHApA, KOHYCa, 11apa; yMEHUe n300pakaTh MHOTOTPAaHHUKHU
U NOBEPXHOCTH BPAILLEHHUS, UX CEYEHUS OT PYKH, C IOMOIIBIO
YEpPTEKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB; YMEHHE
pacno3HaBaTb ~ CUMMETPUIO B IPOCTPAHCTBE,  yMEHHE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

- YMETbh ONIEPUPOBATH IOHATUSMHU: JBUKCHHE B IPOCTPAHCTBE,
10/100HbIe (PUTYpBl B MPOCTPAHCTBE; UCIOJIB30BAaTh OTHOLIEHHE
IUIOIIAACH TOBEPXHOCTEH M 00BEMOB MOMOOHBIX (UTYp TpHU
pEILIEHNN 3a/]a4;

- YMETh BBIYUCIIATH F€OMETPUUECKHUE BEIUYMHBI (JUIMHA, yToll,
wiomaab, 00beM, IUIOIAJb MOBEPXHOCTH),  MCIIOJB3YS
U3Y4YEHHbIE (OPMYJIIBI U METOIBI;

- YMEThb ONEpPUpPOBaThb NOHATHUAMM: NPSIMOYrOJIbHAs CHCTEMA
KOOPJIHMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPJAMHATHI BEKTOPA,
CKaJIsIPHOE IIPOU3BENCHUE, YroJl MEXKIY BEKTOpaMH, CyMMa
BEKTOpPOB, IIPOM3BEICHNUE BEKTOpPA HAa YMCIIO; HAaXOIHUTh C
MIOMOIIBIO U3YYEHHBIX (OPMYII KOOPJMHATHI CEPEIUHBI OTPE3Ka,
paccTostHUE MEXAY ABYMS TOUKaAMU;

- yMeThb BBIOMpaTh NOAXOAAIIMA W3YYEHHBIH MeTOoJ Ui
pelieHus 3ajayd, pacrno3HaBaTh MaTeMaTHuecKue (axkThl U
MaTeMaTHYeCKue MOJENd B NPUPOAHBIX U OOIIECTBEHHBIX
SBJIGHUSIX, B MCKYCCTBE; YyMEHHME NPUBOJUTH MPUMEPHI
MaT€MaTU4eCKUX  OTKPBITMM  POCCUHCKOM U MHUPOBOWU
MaTeMaTHYECKOU HAYKH;

- YMETb ONEPUPOBATh NOHATHUSIMHU: OIpPENEICHHE, AKCHOMA,
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TeopeMa, CIEeACTBHE, CBOMCTBO, MpPH3HAK, J0Ka3aTelIbCTBO,
paBHOCHIIbHBIE  (OPMYJIHMPOBKH; yMEeHHE (HOPMYIHPOBATH
oOpaTHOE M MPOTUBOMNOJIOXKHOE YTBEPKIEHUE, MPUBOIUTH
npuMepbl U KOHTPIPUMEPHI, UCIIOJIb30BAaTh  METOJ
MaTEeMaTUYeCKON  MHAYKLUWHU; [POBOAUTH  JIOKa3aTejbHbIE
pacCyXJIeHUsl TpU pEHICHUH 3a7a4, OLIEHUBATh JIOTUYECKYIO
MPABHJIBHOCTb PACCYXACHHUIA;

- YMETb ONEPUPOBATH MOHATUSIMHU: MHOKECTBO, IMOAMHOKECTBO,
omepanuyd  HaJ  MHOXECTBAMM;, yYMEHHE  HCIOJIb30BaTh
TEOPETHUKO-MHOKECTBEHHBINM ammapar Jjisi OMHCAHHUS PEeaIbHBIX
MPOLIECCOB U SIBJICHUN TpU PEUICHUH 33]a4, B TOM YHUCIE U3
JIPYTUX Y4eOHBIX IPEIMETOB;

- YMETh ONepUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeBo,
nuKiI, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh M OIKMCHIBATH
rpadbl pa3IUYHBIMH CIIOCOOAMU; HCHOJIB30BaTh rpadsl MHpu
pelICHUH 3a/1a4;

- yMeTh CBOOOJHO OINEPHPOBATh MOHSTUAMH: COYETAHUE,
MepPECTaHOBKA, YUCJIO COUYETAHUMU, YUCIIO MEePEeCTaHOBOK, OMHOM
HploToHa; yMeHue TpPUMEHATh KOMOHMHATOpHBIE (aKThl U
paccyX/IeHus Ul pellieHus 3a/1a4;

-yM€Thb OINEPUPOBATh MOHATHSMU: HATYPAIILHOE YHUCIO, LEJI0e
YHCI0, OCTaTOK IO  MOAYNI0, palUdOHAIbHOE  YHUCIIO,
HUPPALMOHATIBHOE YKCIIO, MHOYKECTBA HATYpPalbHBIX, LENbIX,
palMOHAIBHBIX, IEUCTBUTEIBHBIX YHUCEN; YMEHUE HCIOIb30BaTh
NpU3HAKKA JIETMMOCTH, HaWMEHBIINK OoOlmMil Jenurens u
HavMMeEHbIIIee o0Iee KpaTHOe, alropuT™M EBKIIMIa NpU penieHnn
3a/1a4y; 3HaKOMCTBO C Pa3JIMUYHBIMU MO3UIMOHHBIMU CHUCTEMaMHU
CUHCJICHHS;

- YMeTh CBOOOJHO ONEPUPOBATH MOHATUSMU: CTENEHB C IEIBIM
MoKa3aTelieM, KOPEHb HaTypalbHOW CTENEHHU, CTENeHb C
palMoOHANbHBIM IIOKa3aTelIeM, CTENeHb C JACHCTBUTEIbHBIM
(BemieCTBEHHBIM) TIOKa3aTeneM, Jorapudm dHclia, CHHYC,
KOCHHYC M TAaHT'€HC NMPOU3BOJIBLHOTO YHUCIIA;




- YMeTb ONEPHUPOBATH MOHATUAMU: TOXKIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHU I
U HEPAaBEHCTB, PAaBHOCUJIBHOCTb YpPaBHEHUMN, HEPaBEHCTB U
CHCTEM, palMOHaJbHBIC, HWpPpAlOHAIBHBIC, IOKa3aTelbHBIE,
CTEIIEHHBIE, JgorapupmMuyuecKue, TPUTOHOMETPUUYECKHE
YpaBHEHHsI, HEPABEHCTBA U CHCTEMBl; YMEHHE peIIaTh
YPaBHEHMsI, HEPABEHCTBA U CHUCTEMbI C IOMOUIbIO PAa3JIMYHbBIX
IPUEMOB; pelaTh ypaBHEHHs, HEPABEHCTBA M CHCTEMBI C
apaMeTpoM; NPUMEHATh YpPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBbI
JUI pEelIeHUs] MaTeMaTHYeCKUX 3a7ad W 3a/1a4 M3 Pa3IndHbIX
obracTeil HayKu U peallbHOM JKU3HH;

-yMeTb CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: rpaduk (yHKINH,
oOpatHast pyHKIMS, KOMIIO3UIUs QYHKIUHN, TUHEHHAs yHKLINS,
KBagpaTuuHas (YHKIMS, CTENeHHAas (QYHKOUS C  LEIbIM
rokaszarejaeM, TPUTOHOMETpUuYecKue (QyHKIUM, OOpaTHbIE
TPUTOHOMETPHUYECKHE ¢byHKIHH, NOKa3aTenbHast u
ngorapupmuueckas (QyHKUMH; YMEHHE CTpPOUTh rpaduku
(GyHKIMH, BHITOTHATE IpeoOpa3zoBaHus TpaduKoB (YHKIIHII;
YMEHUE UCMONb30BaTh TIpaduku (QYyHKIMA Ui HM3y4YeHUs
NPOIIECCOB M 3aBUCHMOCTEH TpH PEIICHUH 3a/1a4 W3 JAPYTHX
y4eOHbIX TMpPEeIMETOB W U3 peajbHOM JKU3HM; BBIpaXaThb
(dbopMynaMu 3aBUCUIMOCTH MEX]Ty BETHUYNHAMU;

yMEHHE CBOOOJHO  ONEpPUPOBATH  MOHATHSAMM: YETHOCTb
GyHKINK,  MEPHOAWYHOCTh  (DYHKIMH,  OTpaHHYEHHOCTH
(GyHKLIMH, MOHOTOHHOCTh (DYHKIUH, OHKCTpeMyM (QYHKIHUH,
HanOonpIllee W HaWMEHbIIee 3HA4YCHHS (QYHKIUH  Ha
MPOMEXYTKE; YMEHHUE NMPOBOAUTH HCCIEI0BaHNE QYHKIIUY;
YMEHHE HCIIOJIb30BaTh CBOWCTBA M Tpaduku (QyHKUMH Ui
pelIeHus] ypaBHEHHM, HEpPaBEHCTB M 3a/Jady C IapaMeTpamuy;
n300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOKECTBA PEIICHUMA
yYpaBHEHHI, HEPABEHCTB U MX CHCTEM;

- YMETb CBOOOJTHO OTIepPHPOBATH MOHATHUSIMU:
110CJIe/I0BATENbHOCTbD, apudMeTHIecKas nporpeccus,

8



réeoMETprUICCKas Iporpeccus, OECKOHEYHO Y6BIBaIOH_IaSI

FGOMCTqueCKaH HpOFpGCCI/ISI; YMeHI/Ie 3a1aBaTb
nociaea0BaTCaIbHOCTH, B TOM YHCJIC C IIOMOIIBIO peKyppeHTHBIX
opmyi;

- YMEThb OIIEpUPOBATh MOHATUSAMH: HEMPEPHIBHOCTH (YHKIIHH,
acUMITOTHI Tpaduka (yHKIMHU, NIEpBasi U BTOpas MPOU3BOIHAS
GyHKIMM,  TeOMEeTpHYecKHd W (GU3MYECKHH  CMBICH
NPOM3BOJIHOW, TEPBOOOpa3Hasi, ONPENEICHHBIA  HHTETpal;
yYMEHHE HaxXOAWUTh AaCUMNTOTHI Tpaduka (YHKIUU; yMEHHE
BBIYUCIISATh MPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YAaCTHOTO U
KOMITO3ULIMN (YHKIMHA, HAXOAWTh ypaBHEHHE KacaTelIbHOW K
rpaduKy QyHKIHNH,

YMEHHE WCIIOJb30BaTh IPOM3BOAHYIO JUISI  HCCIICJIOBAHUS
GyHKUMH, Ui HAXOXKAEHUS  HAWIY4IIero pEeHIeHUs B
NPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-?)KOHOMHYECKHX U
bu3nUecKkux 3aaa4ax, JJs ONpeaesICHUs] CKOPOCTH M YCKOPEHHS;
HaXOJUTh IJIOMIATN U 00BbeMbl (UTyp C MOMOIIBIO MHTErpasa;
NPUBOJNUTE TPUMEPHl MAaTEMAaTHYECKOTO MOCITUPOBAHHS C
NOMOIIBIO AU epeHnanbHbIX YpaBHEHU;

- yMETh ONEpUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBbIE KOMIUJIEKCHbIE 4YHCIa, MOJYJIb M apryMeHT
KOMIUIEKCHOTO 4YHclia, (opMa 3almuch KOMIUICKCHBIX YHUCET
(reomeTpuyeckas, TPUTOHOMETpUYECKass M ajiredpauueckas);
YMETh  TPOU3BOAUTH  apuPMETHUECKHE  JEHCTBHI  C
KOMIIJIEKCHBIMU YHCIIAMH; IPUBOJIUTH IPUMEPbI UCTIOIb30BAHUS
KOMILIEKCHBIX YHCET;

- yMeThb CBOOOJHO ONEpUPOBATH MOHATUSAMH: CpeaHee
apupMeTHYecKoe, MeauaHa, HauOoNbIllee W HaWMEHbIIEe
3HA4YeHUs, pa3Max, JUCIEPCHsl, CTAHJApTHOE OTKIOHEHHE IS
ONHCAaHWsI  YWCJIOBBIX  JIAaHHBIX; YMEHHE  HCCIIEJIOBATh
CTaTUCTHYECKUE JlaHHBbIE, B TOM YHCJIE C MpPUMEHEHHEM
rpadMUecKuX METOJOB W DJIEKTPOHHBIX CPEJICTB; TpapuuecKu
MCCIIIOBAaTh COBMECTHbBIE HAOJIOAECHUS C MOMOUIBIO JHAarpaMm
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paccerBaHMs U JIMHEUHOU PErpeccuu;

- YMETh HAaXOIUTh BEPOSATHOCTH COOBITHH C HCHOJIH30BAHUEM
rpadUyecKux METOAOB; MPUMEHATh JJs peLIeHUs 3ajad
(bopMyNBl CIOKEHUS M YMHOXXEHHS BEPOSTHOCTEH, (popmyy
MOJIHOM BeposATHOCTH, (Qopmyny bepHymin, KoMOMHATOpPHBIE
dakTel W GOpPMYNbI; OLEHUBATh BEPOSTHOCTH PpEATbHBIX
cOOBITHI; yMEHHME OIEepUPOBaTh TMOHATUSIMU: CIIydailHas
BEJIMYMHA, pACHpPEICIICHUE BEPOATHOCTEH, MaTeMaTH4eCKOe
OKHJAHUE, JUCTEepPCUsi M CTaHAAPTHOE OTKJIOHEHHE CIy4ailHOU
BEIIMYMHBI,  (QYHKIUU  paclpeieiieHus ©  IUIOTHOCTH
pPaBHOMEPHOTO, MOKAa3aTeIbHOTO U HOPMAJIBHOTO
pacripenielieHuil; yMEHHE HCIOJIb30BAaTh CBOIMCTBA HM3y4YCHHBIX
pacnpeenieHuit IS pelieHus 3a/1a4; 3HAKOMCTBO C IOHSTHUSIMHU:
3aKOH OOJIBIIMX YHCEN, METOABI BHIOOPOYHBIX HCCIIECIOBAHUMN;
YMEHHE MPUBOAUTH MPUMEPHI MPOSBIECHUS 3aKOHA OOJBIINX
YHCeN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJHO ONEpPHpPOBATh MOHATHUSAMM: TOUKA, HpsMasd,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jy4Y, IUIOCKUH yroil,
JBYTpPaHHBIA yrojl, TPEXTPaHHbIM YroJy, IepeceKaroumec,
napajuieNIbHbIe U CKPEIUBAIOIINECS TPsSMBbIC, TApaILICIbHOCTh U
NEPHEHIUKYIAPHOCTh MPSAMBIX M IJIOCKOCTEH, Yrol Mexay
NOPSMBIMH, YTOJI MEXKAY TPSMOW M TUIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh IPH pPELIeHUH 3a7ay
u3ydyeHHble (aKThl W TEOpEeMbl IUIAHUMETPUHU; YMEHHUE
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPY)KAIOLIEM MHUPE; YMEHUE
OTIepPHPOBATH TIOHSITHSIMH MHOTOTPaHHUK, ceueHue
MHOTOTpaHHHMKA,  MPaBUJIbHBIH  MHOTOTPaHHUK,  MpU3MA,
nupamMuia, GUrypa u ImoBEpXHOCTh BPAICHHS, IWIHHID, KOHYC,
map, cdepa, pazBepTKa IOBEPXHOCTH, CEUEHHUS KOHyca U
HWIMH]Ipa, NapajulelibHble OCH UM OCHOBAHHIO, CEYEHHE 11apa,
IUIOCKOCTh, Kacaromasicsi cgepbl, HUIMHIPA, KOHYCa; yMEHHUE
CTPOHTH CEUEHNE MHOTOTPAaHHHUKA, N300pakaTh MHOTOTPAaHHUKH,
(bUrypsl ¥ MOBEPXHOCTH BPALICHUS, UX CEUCHHUsS, B TOM YHUCIIE C
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IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHATh CBOMCTBA
TE€OMETPUUECKUX (UTYp, CaMOCTOSATENLHO (OPMYIHUPOBATH
ONpesieNieHusl M3y4aeMbIX (QUryp, BBIIBUIaTh THUIIOTE3Bl O
CBOWCTBAaX M MPU3HAKAX T€OMETPHUYECKUX (HUTYpP, 0OOCHOBBIBATH
WIA ONpOBEpPrarh HUX; YMEHHE IPOBOJIUTH KIACCUPHUKALHIO
¢uryp mo pasIMYHBIM IMpPHU3HAKAM, BBINOJHATH HEOOXOIMMBIC
JIOTIOJIHUTEIIbHbBIE TIOCTPOCHUS;

- YMETb CBOOO/IHO ONEPUPOBATH MOHATHIMU: TUIOMAAbL (PUTYPHI,
o0beM (Urypbl, BEIUYMHA YIJa, PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHHE MEXIY HMPSIMBIMH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH,  IUIOINAAb  cdepbl, IUIOMAAb HOBEPXHOCTU
NUpaMHIbl, MpPU3MBL, KOHYycCa, LMIUMHApPA, 00beM Kyoa,
OPSMOYTOJIBHOTO  Napajulelenunesna, MNUPaMUibl, I[PU3MBI,
IIMHApA, KOHycCa, IIapa; YMEHHE HaXOAWTh OTHOIICHHE
00BeMOB MOAOOHBIX PUTYP;

- yMeThb CBOOOJHO ONEPUPOBATH TMOHATHSAMH: JIBUKCHHE,
napajjieNibHbli  MEpeHOC, CHUMMETpPUS Ha IUIOCKOCTH M B
IIPOCTPAHCTBE, OBOPOT, MpeoOpazoBaHue MOA00US, MOJOOHBIE
burypsl; ymMeHHe pacro3HaBaTh paBHbIE M MOJO0HbBIE (QUTYPHI, B
TOM 4HCIE B TMPHUPOJE, HCKYCCTBE, AapXHUTEKType; YMEHHE
UCMOJNb30BaTh ~ TE€OMETPUYECKHE  OTHOUICHUS,  HAXOAUTh
reoMeTpUYECKUEe BEJIWYUHBI (AJMHA, YroJl, IUIOIIAab, O0O0bEM)
OpU pelIeHUH 3a7ad M3 JPYIHX Y4YeOHBIX IPEeIMETOB U U3
peanbHOU KHU3HU;

- yMeTb CBOOOJIHO OMNEpPUPOBATh IMOHATUSAMH: NPAMOYTOJIbHAS
cucTeMa KOOpJAWHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPAWHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOM3BEICHHE BEKTOpa Ha YHCIO,
pa3oXKeHne BEKTOpa Mo 0as3ucy, CKalIpHOE IPOU3BEACHHE,
BEKTOPHOE MPOU3BEACHUE, YTrOoJ MEXIY BEKTOpaMH; YMEHUE
UCTIOB30BaTh BEKTOPHBIH W  KOOPAWHATHBIA METOZ IS
pelIeHnsT TeOMEeTPUYEeCKUX 3a7ad M 3a7ad JAPYrHX Yy4eOHBIX
MIPEAMETOB; ONEPUPOBATh MOHATHAMHU: Marpuna 2x2 u 3x3,
OIIpeIeIUTENb MaTpHIIbl, reOMEeTPUYECKUI CMBICII
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OIpEeACINTENS;

- YMETb MOJCIHMPOBATh pEAIbHBIE CUTyallUd Ha S3bIKE
MaTEMaTHKH; COCTaBJIATh BBIPAXKCHUSI, YPABHEHUs, HEPABEHCTBA
U UX CUCTEMBI 10 YCIOBUIO 3aJa4M, UCCIEI0BATh IIOCTPOCHHBIE
MOJIEIH c HCII0JIb30BAHUEM ammapara anreOpsl,
UHTEPIPETUPOBATH IIOJIY4CHHBIN pe3ynbTar; CTPOUTH
MaTEMaTUYECKUEe MOZCIM € IIOMOILIBI0 TE€OMETPHUYECKHUX
IIOHATUI W BEJIWYMH, pElIaTh CBA3aHHbIE C HUMH IIPAKTHYECKUE
3a/1a4H; COCTaBJIATh BEPOATHOCTHYIO MOJIETIb U
UHTEPIPETUPOBATH IIOJIY4CHHBIN pe3yibTart; pewarb
IIPUKJIAIHBIE 337a4d CPEACTBAMU MAaTEMAaTUYECKOr0 aHaJIn3a, B
TOM YHCJIE€ COLHUAIbHO-3KOHOMHYECKOTO M  (DPU3UYECKOTrO
XapakTepa,

- YMeHue BbIOMpaTh NOAXOISAIINNA METOM JUIsl pEeLIeHMsl 3a7auu;
IIOHMMAHHE 3HAUMMOCTH MAaTEMaTHUKU B U3y4YEHUU IIPUPOJIHBIX U
OOLIECTBEHHBIX IPOLIECCOB U SIBJICHMI; YMEHHUE DPACIlO3HABaTh
IPOSIBJICHUE 3aKOHOB MATEMAaTHKU B HCKYCCTBE, YMEHHE
MIPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHI POCCUNCKON U
MHUPOBOI MAaTEMaTUYECKON HAYKU

OK 02 Hcnonb3oBaTh
COBpPEMEHHBIE CPEICTBA
MIOMCKA, aHaJIn3a U
HUHTEPIPETAINH
uHpopmanuu, u
nH(pOpMalMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHATBHON
JeSTeIbHOCTH

B 065acTi IeHHOCTH HAY4YHOTO TIO3HAHMUSL:
-c(hOpMUPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YpPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOM MpPaKTHKH,
OCHOBaHHOTO Ha aore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAaHMIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBAHME SI3BIKOBOM M YMTATEJIbCKOU
KYJIbTYpbl KaK CpE/ICTBAa B3aWMOJEUCTBUS MEX]Y
JIOJbMU U NTO3HAHUS MUPA;

- OCO3HAaHHWE I[IEHHOCTH HAay4YHOH JesTEeIbHOCTH,
TOTOBHOCTb  OCYLIECTBJISITH ~ NPOEKTHYIO U
HCCIIE0BATENBCKYIO JIeSITEIbHOCTD
WHAVBUAYAJIBHO U B TPYIIIIE.

- YMeThb ONEepHUpOBaTh MNOHATUAMHU: palUOHANbHAs (YyHKUUS,
NOKa3areiabHast byHKIHA, CTETICHHAs byHKLIHSA,
norapudmuueckas (QyHKUIHS, TpUTOHOMETpUUYECKHEe (YHKIUH,
oOpaTHble (QYHKLUHU; YMEHHE CTPOUTh IpaduKd H3YYEHHBIX
(GyHKIMHI, UCHONIB30BaTh IpaUKU MPU W3YYEHUH IPOLECCOB U
3aBUCUMOCTEH, NpU pELUIeHHH 3ajad M3 JAPYruxX y4eOHBIX
IIPEIMETOB U 3aJ1a4 U3 pealibHOM KU3HU; BbIpaxaTh (GopMysiaMu
3aBHCHUMOCTH MEKIY BEIUUYNHAMU;

- YMETb ONEPUPOBATh MOHATUSMU: TOXJIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHUH
U HEpPaBEHCTB, PaBHOCWIBHOCTh YypaBHEHUH, HEPABEHCTB U
CUCTEM, palMOHAIbHBIE, HppAlMOHAIbHbBIE, I10Ka3aTEIbHBIE,
CTETICHHBIE, norapudmuueckue, TPUTOHOMETPUYECKHE
YpaBHEHHs, HEPABEHCTBA M CUCTEMbI; YMETh PEIIAaTh YPaBHEHHUS,
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Ognanenue YHHUBEPCAITbHBIMU
MO3HABATEIILHBIMU JICHCTBUSMMU:
B) pabota c nHpopMaIuei:

- BJIAJIETh HABBIKAMH TONy4eHUs WHDOpMAIMK U3
UCTOYHHUKOB PpAa3HBIX THUIIOB, CAMOCTOSITEIHLHO
OCYILECTBIISATh TIOUCK, aHAIN3, CUCTEMATH3AIHIO U
UHTEPIPETANI0 HHPOPMALIUU PA3THYHBIX BHIIOB U
dbop™m mpeacTaBIeHUs;

- CO3/1aBaTh TEKCThl B PAa3JIMYHBIX (opmarax c
YU4EeTOM Ha3HAauYeHUs WHpOpMAMK W IIEJEBOU
ayJIUTOpUH, BBIOMpas ONTUMAIBHYIO  (POpMY
MPEJICTABJICHUS U BU3yaTH3aIUH;

- OlEHHMBAaTh JIOCTOBEPHOCTh, JICTUTUMHOCTH
uH(pOpMAaIlMK, €€ COOTBETCTBHE IIPABOBBIM H
MOpPaJIbHO-ITHYECKHUM HOpMaM;

- HKCIIOJIB30BaTh CpelncTBa WHGOPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJOTMH B pEHICHUU

y4eOHBIMU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpraHM3aIlMOHHBIX  337a4 €  COOJIOJICHUEM
TpeOOBaHMUI SPrOHOMUKH, TEXHUKH 0€30I11aCHOCTH,
TUTHUEHBI, pecypcocOepekeHus, TPaBOBBIX U
THUYECKUX  HOPM, HOpPM  HH(DOPMAIIMOHHOM
0e30IMacHOCTH;

- BIIQJIETh HABBIKAMU DPACIIO3HABAHHUS W 3aIUTHI
uHpopManuy, HHOOPMAIMOHHONW O0€30MacHOCTH
JMYHOCTH

HEPaBEHCTBA W CHCTEMBI C IOMOUIBIO Pa3JIMYHBIX MPHEMOB;
pemath ypaBHEHHS, HEPABEHCTBA M CHUCTEMbI C IapaMeTpoM;
NPUMEHSTh YPaBHEHUS, HEPABCHCTBA, MX CUCTEMBI JUISl PEIICHUS
MaTeMaTHUYECKUX 3ajad M 337a4 U3 Pa3InYHbIX 00JacTell HayKu
Y peajbHOM KU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHSAMU: JIBUKCHHUE,
napajuieNIbHbId  TIEPEHOC, CHUMMETpPUST Ha IUIOCKOCTH M B
IPOCTPAHCTBE, MOBOPOT, MPEoOpa3oBaHue NMOJ00MS, MOT00HBIC
(bUryphl; YMETh pacro3HaBaTh PAaBHBIC W TOJOOHBIC (UTYPHI, B
TOM 4YHCI€ B TPHUPOJAE, HCKYCCTBE, apPXUTEKTYpe; YMETh
UCIOJIB30BaTh ~ TCOMETPUYECKHE  OTHOIICHHUS,  HAXOJUTh
F€OMETPUYECKUE BEJIIMYUHBI (JJIMHA, YTOJl, IUIOHIaAb, O0BEM)
OpU PEUICHUH 337a4 W3 JPYIHX YYEeOHBIX MPEIMETOB U W3
peanbHOU KU3HU

OK 03. IInmanuposats u
peann30BHIBATH
coOCTBEHHOE
po¢eCCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE,
peANPUHUMATEIBCKYIO
JESTEILHOCTD B

B o0nacti 1yXx0BHO-HPaBCTBEHHOT'O BOCIIUTAHUS:
- c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS,
TUYECKOTO NIOBEACHUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 U TPUHUMATh
OCO3HAHHBIC  PCIICHMs,  OPHUECHTHUPYICh  HA
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HAaHHME JIMYHOIO BKJIAJa B IOCTPOEHHUE

- YMCTb ONCprUpOBaATH INOHATHUAMMU padluOHAJIbHBIC,
HppauOHAIBHEIC, ITOKa3aTCIJIbHBIC, CTCIICHHBIC,
JIOFapI/I(I)MI/I‘-ICCKI/IC, TPUTOHOMCTPUYICCKUC YpaBHCHUA u

HEPAaBEHCTBA, UX CUCTEMBI;

- yYMETh ONEPUPOBATH MOHATHSMHU: MHOTOIDAaHHUK, CEUEHUE
MHOTOTpaHHMKa, KyO, Napajulelenunen, NpusMa, MNUpamMHuiaa,
durypa M MOBEPXHOCTh BpalleHUs, IMIUHJIpP, KOHYC, IHIap,
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npodeccuoHabHOU chepe,
WCIOJIb30BaTh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHsIX

YCTOMYHBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POAMUTEIISM
¥ (MIK) IpYruM 4YjeHaM CEMbH, CO3JaHUI0 CEMbH
Ha OCHOBE OCO3HAHHOTO NPHUHATUS IIEHHOCTEH
CEMEMHOMN KU3HU B COOTBETCTBUHM C TPATULIUSIMU
HapoaoB Poccuu;

OByaicHUEe YHUBEPCAIBHBIMU  PETYISATUBHBIMU
JICHCTBUSMU:

a) cCaMOOpTaHMU3aIINs:

- CAMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATEIbHYIO
JIEATEIbHOCTh, BBISBIATH MPOOJIEMBI, CTaBHTh M

dbopmynupoBaTh ~ COOCTBEHHBIC  3a/Jadyd B
00pa3oBaTeNbHON JIEATENbHOCTH M KU3HEHHBIX
CUTYaIUsX;

- CaMOCTOATEIBHO COCTAaBJIATh IUIAH PEIICHUs
npoOJIeMbl € YYETOM MMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CHocOOCTBOBaTh (DOPMUPOBAHHUIO U IPOSBICHUIO
HIMPOKOM 3pyIUIIMU B Pa3HbIX OO0JIACTAX 3HAHUM,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa3oBaTelIbHbIN U
KYJIbTYpPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh TNpHEMBbl pe(IeKCUU Ui OLEHKH
CHUTYallU{, BBIOOpA BEPHOTO pEILICHMUS;

- yYMeThb OIIEHMBaTb PUCKU U CBOEBPEMEHHO
IPUHUMATD PELIEHUS 110 UX CHUKEHHUIO;

B) DMOIIMOHAJIbHBIA MHTEIJIEKT, TPEAIOIararoImi
c(OPMHPOBAHHOCTD:

BHYTpEHHEN MOTHBAIIHH, BKJIFOYAIOIIEN
CTPEMJIEHME K JOCTHKEHHUIO LEIU U YCIEXY,
ONTUMHU3M, WHULUATUBHOCTb, yMEHHE
JIEIICTBOBATh, UCXOS U3 CBOUX BO3MOYKHOCTEN;

cdepa, ceyeHus (UIypbl BpallleHHs, IJIOCKOCTb, Kacarolasics
cdepbl, TWIMHAPA, KOHYCA, IUIONAlb MOBEPXHOCTH MHUPAMUIH,
IpU3MBI, KOHYCa, ILWIMHApA, IUlomanb chepbl, o0beM Kyoa,
IPSIMOYTOJIBHOTO  Napajulelienuena, NUPaMUIbl, IPU3MBL,
LWINHApPA, KOHYCa, I1apa; yMEHUe N300pakaTb MHOTOTPaHHUKU
U NOBEPXHOCTU BpAILEHUS, UX CEUEHHUS] OT PYKH, C ITOMOLIBIO
YEPTE)KHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh
pacrno3HaBaTb ~ CHUMMETPUIO B IPOCTPAHCTBE;  YMETb
pacro3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKY;

- yYMEThb OIEpUpOBaTh MNOHATHUAMU: NPSIMOYrojibHAs CHUCTEMa
KOOpJMHAT, KOOPIMHATBl TOUYKH, BEKTOpP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE IIPOU3BEJECHUE, Yrojl MEXKIYy BEKTOpaMHu, CyMMa
BEKTOPOB, IIPOM3BEICHUE BEKTOpPAa HA 4YHUCIIO; HAXOAWTb C
MIOMOIIBIO U3YYEHHBIX (POPMYII KOOPIMHATHI CEPEIUHBI OTPE3Ka,
paccTosiHuE MEXKIY JBYMs TOUKaMU
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- SMIATHUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh
OMOLIMOHAJIBHOE COCTOSIHUE JPYIMX, YYHUTHIBATH

€ro IIpu OCYIIECCTBIICHUHU KOMMYHHKAIINH,
CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO,
- COLMAJIBHBIX HaBBbIKOB, BKIIIOYAOIIMUX

CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTUMU
JFOABMHU, 3a00THTHCS, TPOSBISATH WHTEPEC W
paspeniath KOHQINKTHI

OK 04 D¢ddexTuBHO
B3aHMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHJIe

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONIPEICIICHHIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
MCCIIEIOBATEIIbCKOM, MPOEKTHOM M COLMAJIbHOU
NESITEIbHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHHUKATHUBHBIMU JCHCTBUSIMHU:

0) cCOBMECTHasl I€SITEIIbLHOCTD:

- IIOHUMaTb M HCIOJb30BaTh MPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- IpPUHUMATh IeJIM COBMECTHOW JEATEeNbHOCTH,
OpPTraHW30BBIBATh U KOOPAMHUPOBATH JCUCTBUS MO
€e JIOCTWXXEHMIO: COCTaBIATh IUIAH JEUCTBHIH,
pacrpenensTh poju ¢ y9eTOM MHEHHH Y4aCTHHKOB
00CYX/1aTh pe3yJIbTaTbl COBMECTHOM palboThI;

- KOODAMHUPOBaTh W BHINOJNHATH paboOTy B
YCIOBHSAX peabHOro, BUPTYaJIbHOT'O u
KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;

- OCYHIECTBISATh IO3UTUBHOE CTPaTErnyecKkoe
MIOBEJICHHE B PAa3JIMYHBIX CUTYaIUsX, MPOSBISTH
TBOPYECTBO u BOOOpakeHue, OBITh
WHUITUATHBHBIM.

OBnajeHne yHHMBEPCAIbHBIMU  PETYIATUBHBIMU
NEUCTBUSIMU:

I') IpUHATHE ce0sl U APYTHUX JIIOJIEH:

- yMeThb ONEpUpPOBaTh TMOHATHSAMHU: CIIydyailHBI ONBIT U
cirydaifHoe coObITHE, BEPOSTHOCTh CIIY4alHOTO COOBITHS; YMETh
BBIUUCIIATh BEPOSITHOCTh C HCIOJb30BAHUEM TpaduyecKux
METO/OB; TIPUMEHSTH (OPMYNBI CIOXKEHUS M YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOpHble (akThl U (QOpPMYJBl NpU
pELICHNH 3aJa4; OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHIA;
3HAaKOMCTBO CO CJIy4allHbIMU BEJIMYMHAMU; YMEHHUE HPUBOAUTH
IPUMEPHI TPOSIBIICHUS 3aKOHA OOJBIINX YHCET B MPUPOAHBIX U
OOI11eCTBEHHBIX SBJICHUSX;

- YMeTb CBOOO/IHO ONEPUPOBATH MOHSATHIMH: CTETICHb C IEJbIM
rokaszaTejeM, KOpeHb HaTypallbHOW CTENeHH, CTEeNeHb C
palMoOHANBPHBIM TIOKa3aTelieM, CTENEeHb C JIeHCTBUTEIBHBIM
(BeLIeCTBEHHBIM) TIOKa3aTeleM, JIOrapum Yucia, CHHYC,
KOCHHYC U TaHT'€HC TIPOU3BOJIHLHOTO YHCIIA;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMM: IpaduK (yHKINH,
oOpaTHast pyHKIMSI, KOMIIO3ULUs QYHKIUH, TUHEHHAsT PyHKLINA,

KBagpaTU4Has (yHKIMs, CTEeNeHHas (YHKIUS C LEeIbIM
MOKa3aTeieM, TPUTOHOMETpUYecKue (QYHKIMH, OOpaTHbIE
TPUTOHOMETPUUECKHE ¢GbyHKIMH, MOKa3aTeNbHas u
norapudmuueckas (GYHKUUMU; YMETh  CTPOUTh  Tpaduku

(byHKUINH, BBITIOIHATH TpeoOpa3oBaHus rpadukoB GyHKINHT;

- yYMeTh HCHOJB30BaTh Tpapukud GYHKOUH I U3ydeHHS
IPOIIECCOB M 3aBUCHUMOCTEH IpH pEIIeHUM 3a/ad M3 JAPYrHx
y4eOHBIX TPEIMETOB W W3 peaJbHOH JKM3HM; BBIpaXKAaTh
(dbopMynaMu 3aBUCUMOCTH MEX]1y BEJTMUYHHAMU;
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- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTHUX JIFOACH
MIPU aHAJIM3E PE3YJIbTATOB JAEATEIbHOCTH;

- IpHU3HABaTh CBOE IIPABO M IPaABO APYIHX JIIOICH
Ha OIIMOKMU;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MHpP C
MO3ULIUU IPYTOro YeI0BeKa

- CBOOOJHO ONEpPUPOBATh TMOHATHSIMH: YETHOCTh (DYHKIIUH,
NEPUOUYHOCTh  (YHKLIWH,  OTPAaHMYCHHOCTb  (DYHKIIHH,
MOHOTOHHOCTh (DYHKIIUH, SKCTPEMyM (YHKIINH, HAUOOJbIEE U
HaVMEHbIIee 3HaueHUs (QYHKIMM Ha TPOMEXKYTKE; YMETh
MIPOBOJIUTH UCCIICAOBaHUE (DYHKITUH;

- yMeTh HCIIOJIb30BaTh CBOWCTBA W rpadukd (QyHKIMNA s
pellieHusT YpaBHEHHWI, HEPAaBEHCTB M 3a/Jad C IapaMeTpPaMu;
n300pakaTh Ha KOOPAMHATHOM TNIOCKOCTH MHOKECTBA PEIICHUMA
YpaBHEHHIA, HEPABEHCTB U X CHCTEM

OK 05 OcymiecTBasTh
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHHUKAIMIO HA
rOCy/1IapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
y4eTOM 0COOEHHOCTEH
COIIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o6macTu 3cTeTHIecKOro BOCITUTAHMS:

- SCTETUYECKOE OTHOIICHHE K MHpPY, BKIIIOUAs
ACTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOpYECTBa, CIOpPTa, Tpyda H OOLIECTBEHHBIX
OTHOIIICHU;

- CHOCOOHOCTh BOCHPHUHUMATH PA3IUYHbIE BUbI
HCKYCCTBa, TPAIUIIMA U TBOPYECTBO CBOECTO H
JPYrUX HapoJOB, OLIYIIaTh 3MOLMOHAIBHOE
BO3/ICMCTBHE UCKYCCTBA;

- yOeXJIeHHOCTh B 3HAUYUMOCTH IJI JIMYHOCTH U
oO1recTBa OTEYECTBEHHOTO " MHPOBOTO
MCKYCCTBA, STHUYECKUX KYJIBTYPHBIX TPaJAMLIMN U
HapOJIHOTO TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BUAAX

UCKYCCTBA, CTPEMJICHHE TPOSIBIATH KadecTBa
TBOPYECKOI JTMYHOCTH;

OBnanenue YHHUBEpCaIbHBIMU
KOMMYHHUKATHUBHBIMH JEHCTBUSMU:

a) o0reHue:

- OCYIIECTBJISITh KOMMYHHUKAIIMH BO BcexX cdepax
JKU3HH;

- pacnio3HaBaTh HEBEpOAIbHBIE CPEJCTBA OOIICHNUS,
MOHMMAaTh  3HAYCHHE  COIMAJIbHBIX  3HAKOB,
pacro3HaBaTh MPEATOCBUIKU KOH(JIHKTHBIX

- YyMETb ONEpPUPOBATH MOHATHSIMH: CpelHee apuMeTuyeckoe,
Me/nuaHa, HauOosblliee M HauMEHblee 3HaueHMs, pa3Max,
JWCTIEPCHS, CTaHIAPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
YMEHUE  U3BJEKaTb,  HMHTEPIPETUPOBAaTh  HHGOPMALHIO,
NPEJCTAaBICHHYI0 B TaOnMIax, Ha JguarpaMmax, rpadukax,
OTPaXKAIOIlYl0 CBOMCTBA PEAIBHBIX IIPOLECCOB U SIBICHHUI;
IPEJCTaBIATh MH(OOPMALIMIO C MTOMOIIBI0 TaOJIHIl U JUarpamm;
UCCIEN0BATh CTaTUCTUYECKHE JAaHHBIE, B TOM YHCIE C
IIPUMEHEHHEM I'paUUECKUX METO/IOB U 3JIEKTPOHHBIX CPEJCTB;

- YMETb OIEpUPOBATH MOHATUAMU: TOYKA, IpsMasi, IUIOCKOCTH,
IIPOCTPAHCTBO, JBYI'PAaHHBIA YIoOJl, CKPEIIMBAIOLIUECS IPSMBIE,
[MapaJUIeJIbHOCTh U NEPHEHAMKYJIAPHOCTb  NPAMBIX U
IJIOCKOCTEM, Yrojl MEXIy MNPSIMBIMH, YroJl MEXKAy NpSIMOH H
IIJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTAMM, PACCTOSHUE OT TOYKH
JI0 TUIOCKOCTH, PAcCCTOSITHUE MEXAY MpSMBIMU, PaCCTOSHUE
MEXY IIIOCKOCTSAMU;

- YMETh UCIOJIb30BaTh MPU PEUICHUH 337a4 U3Y4YeHHbIE (DAaKThI U
TEOpeMbl IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 0OHEKTOB
OKPY’KaoIIEro Mupa
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CUTYallui U cMsr4aTh KOH(IUKTHI;
- pa3BEpHYTO U JIOTUYHO M3J1araThb CBOK TOYKY
3pEHUs C HCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 06. ITposBasaTh
IPaXTaHCKO-
MaTPUOTHIECKYIO MO3UIIHUIO,
JIEMOHCTPHPOBATh
0CO3HAHHOE IOBEJICHHUE Ha
OCHOBE TPAIUIIMOHHBIX
00IICUeITOBEUECKUX
LIEHHOCTEH, B TOM YHCJIE C
Y4eTOM rapMOHU3AINN
MEKHALMOHAIbHBIX U
MEXKPEITUTHO3HBIX
OTHOIIICHUH, IPUMEHSATh
CTaHIaPTHI
AHTHUKOPPYIIIUOHHOTO
MTOBEICHUS

- OCO3HaHHME  OOYYaIOUIMMHUCA  POCCUICKON
IPaXXAAHCKOW UICHTHYHOCTH;

- IICJIEHAIpPAaBIE€HHOEC  pa3BUTHE BHYTPECHHEU
NO3ULMM  JINYHOCTH HA  OCHOBE  JYXOBHO-

HPaBCTBEHHBIX ILIEHHOCTEW HapoaoB Poccuiickoi
denepanuy, HUCTOPUYECKUX U HAIMOHAJIBHO-
KYJBTYPHBIX TpaaulUi, (pOpPMHUPOBAHUE CHCTEMBI
3HAYMMBIX L[EHHOCTHO-CMBICJIOBBIX  YCTaHOBOK,
AQHTUKOPPYIIIUOHHOTO MHUPOBO33pEHUS,
IPaBOCO3HAHUS,  JKOJOI'MYECKOH  KYJIbTYpBHI,
CIOCOOHOCTH CTaBUTH SN U CTPOUTH KU3HEHHBIC
IUIaHBI;

B gactu rpaskgaHCKOTO BOCIUTAHUS:

- OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIpaB M
00s13aHHOCTEH, yBaKEHHE 3aKOHA U TIPABOTIOPSIIKA;
- TpUHATHE TPAJUIHOHHBIX HAllMOHAJBHBIX,
0011eYeI0BeUeCKUX I'YMaHUCTHYECKHUX u
JIEMOKPAaTUYECKUX LIEHHOCTEH;

- TOTOBHOCTh  TIPOTHUBOCTOSITH  HJCOJOTHU
OKCTpEMH3Ma,  HAlMOHAIM3Ma,  KCEHO(pOoOHH,
JTUCKPUMHUHALIMN TI0 COIHAIBHBIM, PEIUTHO3HBIM,
pPacoBbIM, HALlMOHAJIBHBIM NIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JICATEIHHOCTH B
UHTEpecax TPaKIaHCKOTo OOIIeCTBa, Y4acTBOBATH
B CaMOyIpaBJIe€HWH B 00mIe00pa3oBaTEIHLHOMN
OpraHu3aIu u JI€TCKO-FOHOIIECKUX
OpraHu3aIusIX;

- yYMEHHE B3aUMOJICHCTBOBATh C COLUAIBHBIMU
WHCTUTYTAaMH B COOTBETCTBHH C UX (DYHKIUSIMH U
Ha3HAuYEHUEM;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJISIPHOE IPOM3BEJICHUE, YTOJI MEXKAY BEKTOPaMHU, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha YUCIIO; HAXOAUTh C
MOMOIIBIO U3YYEHHBIX (DOPMYIT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
paccTosiHuE MEKIY JBYMS TOUKAMU;

-yMeTb BBIOMPATh MOAXO MUK H3yYSHHBIH METOJI TS PEIICHHS
3aJlauy, paclo3HaBaTh MaTeMaTH4eCKue (PaKThl U
MaTeMaTUYECKUE MOJIEIH B IPUPOIHBIX U OOIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE IIPUBOJUTH IIPUMEPHI
MAaTE€MaTUYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTEMaTHUYECKON HAYKH.

- yMeTb ONEpUPOBATHh MOHSTHUAMU: CIYyYalHBIA OIBIT U
cilydaifHoe coObITHE, BEPOSATHOCTh CIIy4alfHOTO COOBITHS; YMETh
BBIUHCIIATh BEPOATHOCTh C MCIOJIb30BAaHUEM TI'padUuyecKuX
METO/IOB; TPUMEHSTH (OPMYNbl CIOXKEHHS M YMHOXXEHUS
BEPOATHOCTEH, KOMOWHATOpHbIE (akTbl U (GOpMYJbl IpU
pELIeHUH 3aJay; OLIEHUBATh BEPOSTHOCTH pEasbHBIX COOBITHH;
3HAKOMCTBO CO CIy4YallHbIMU BEIMYMHAMH; YMEHUE NPUBOJUTH
IPUMEPHI MPOSIBIICHUS 3aKOHA OOJBIIUX YHCET B MPUPOAHBIX U
OOLIECTBEHHBIX SIBJICHUSAX
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- TOTOBHOCTh K T'YMaHHMTapHOM W BOJIOHTEPCKOM
JIeSTCIIEHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHUS:

- c(hOopMHPOBAHHOCTh POCCHICKOW Tpa)TaHCKON
WJICHTUYHOCTH, MMaTPUOTHU3MA, YBAXKEHHS K CBOEMY
HapoJly, YyBCTBAa  OTBETCTBEHHOCTH  Iepej
PonuHol, ropaocTu 3a CBOM Kpai, cBoro Ponuny,
CBOM SI3BIK U KYJBTYpPY, IPOILJIOE M HACTOSIIEE
MHOTOHAIlMOHAJIbHOTO Hapoa Poccuuy;

- I[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM
CHMBOJIaM, HUCTOPUYECKOMY U  IPUPOJHOMY
HACJeAWI0, MaMSATHUKAM, TPaJAULMSIM HapOIOB
Poccun, poctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPY/IE;

- wuuedHas  yOeXJEHHOCTb, TOTOBHOCTb K
ciIyeHuro u 3amurte OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

OCBOCHHBIE  OOYYAIOIIMMHUCS  MEXKIIPEIMETHBIC
MOHSTUS W YHUBEpCAlbHBIE y4eOHbIE JEeHCTBUS
(perynsaTuBHBIE, IMO3HABATEIIbHEIC,
KOMMYHHUKATHBHbIE);

- CIIOCOOHOCTD X HCIOIL30BaHUS B
MO3HABATEIbHOW M COLMAIIBHOM  MPAKTHKE,
TOTOBHOCTh K CaMOCTOSATEILHOMY IUTAHHUPOBAHUIO
U OCYUIECTBICHHIO Yy4YeOHOW  JIeATENBbHOCTH,
OpraHu3aly  y4eOHOTrO  COTPYJAHHYECTBA  C
MeAarorn4yecKuMu pabOTHUKAMH U CBEPCTHHUKAMH,
K y4acTUIO B TIOCTPOCHWUH WHIWBHUIYATHHOU
00pa3oBaTeNnbHON TPACKTOPUH;

- OBJIaJIEHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, POEKTHON U COLMAJIbHOM
IeATEIIbHOCTH

OK 07 CogeiicTBOBaTH

- HC INPUHUMATH ﬂeﬁCTBHH, IMPUHOCAIINEC BPCH

- yYMeTh OINEpPHpOBATh NOHATHAMM: (YHKIMS, HEmpepbIBHAS
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COXPaHCHHIO OKPYKaIOIICH
cpensl,
pecypcocOepeReHHUIO,
MPUMEHSTH 3HaHUS 00
W3MEHEHHHU KJIMMaTa,
MIPUHITUITBI OEPEHKIINBOTO
MPOM3BOJICTBA, I3 (HEKTUBHO
JIECTBOBAThH B
YpEe3BbIUAHBIX CUTYAIHSIX

OKpYXalollleu cpee;

- yMETb NPOrHO3UPOBaTh  HEOJIArONpUSATHBIC
SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPALLATD UX;

- PacIIMpPUTH OMBIT AESITEIIBHOCTU 3KOJIOTMYECKOU
HaIPaBJIEHHOCTH;

- pa3pabaTbiBaTh IUIaH pelIeHUs MpoOieMbl ¢
YU4ETOM aHajli3a UMEIOUIMXCS MaTepHalIbHbIX U
HEMaTepHUalbHBIX PECYPCOB;

- OCYIIECTBIATh  LI€JICHANPABICHHBIA  IOUCK
nepeHoca CpeacTB U CcrnocoOOB  JEWCTBUA B
poECCHOHAIBHYIO CPENY;

- YMETb NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
IPAKTUYECKYIO 00J1aCTH KUZHECATENbHOCTH;

- IpeaJiaraTh HOBBIE IPOEKTHI, OLIEHUBATh UJIEU C
MO3ULUU HOBU3HBI, OpPUTMHAJILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- JlaBaTh OIIEHKY HOBBIM CHUTYyalUsiM, BHOCUTH
KOPPEKTUBBl B JI€ATENbHOCTh,  OLICHHUBATH
COOTBETCTBUE PE3YNHTATOB LEJISIM

byHKIMSA, [POU3BOJHAS, MEpPBOOOpa3Has,  OIpeneIeHHbIN
UHTErpaJl; YMETb HaXOJIUTh MPOU3BOJHBIE AJIEMEHTAPHBIX
GbyHKIMI, UCTIONB3ys CIPaBOYHbIE MaTEpUalIbl; UCCIENIOBaTh B
MPOCTEHINX ciydasx (YHKIIMM HAa MOHOTOHHOCTh, HAXOJIWUTh
HauOOJbIINEe W HAUMEHbIIWE 3HA4YeHUA (QYHKIUI; CTPOUTH

rpadpuKd  MHOTOWIEHOB C  HWCIOJB30BAHWMEM  ammapara
MaTeMaTHYeCKOro aHajiu3a; IPUMEHATh IPOM3BOJIHYIO IIpHU
pelleHny  3aJad  Ha  JBIOKEHHWE;  pellaTh  [PaKTUKO-

OPUEHTHPOBAaHHbIE 337aYl Ha HaAWOOJIbIIME U HaUMEHbIIUE
3HAYEHMS], HA HAXO0X/IEHUE IIyTH, CKOPOCTU U YCKOPEHMUS;

- YMETb ONEPUPOBATH MOHITHAMM: JBUKEHHE B IIPOCTPAHCTBE,
110/100HbIE (PUTYPHI B MPOCTPAHCTBE; UCIOJIb30BaTh OTHOLICHHE
oI MOBEpPXHOCTEH M 00BEMOB MONOOHBIX (UTYp NpHU
pEIIeHNN 33/]aY;

- YyMETh BBIYUCIATH F€OMETPUYECKHUE BEJIWYMHBI (IJIMHA, Yrod,
wiomaab, O00beM, IUIOMAAb MOBEPXHOCTH),  HCIIOJB3YS
U3y4eHHbIE (POPMYJIBI U METOBI
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2. CTpyKTypa M coaepkaHue 001eo0pa3zoBaTeJbHOM TUCHUIIIMHBI

2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHOM padoThl

Bup yueOHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 308
B T.4.

OcHoBHOe coJep:kaHue 244
BT. 4.:

TEOpeTUIeCcKoe 00yueHune 220
MPAKTUYECKHUE 3aHITUS 24
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Co/lep:KaHue 56
MPUKJIAJTHOT0 MOYJIsA)

BT. U.:

TeopeTudecKoe o0ydyeHue -
MPAKTUYECKHUE 3aHITUS 56
KoncyabTanun 2
IIpome:xxyTounas arrecrauus B gopMme 1 pepeHIHPOBAHHOIO 3a4€eTa

(1 cemecTp)

IMpomexyTounas aTrectainus B popme Ix3ameHa (2 cemecTp) 6
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2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCITUTLINHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U NPodecCuoOHAIBHO-

HaumenoBaHue pa3jiesioB u O0bem | @opmupyemblie
Tem OPHEHTHPOBAHHOE), J1A00PATOPHbIE H NPAKTHYECKHE 3AHATHS, CAMOCTOATEIbHAA 4acoB | KoMmeTeHuH
pabora o0yuyaoummxcs
1 2 3 4
Pasnen 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI 22 OK 01., OK 02.,
Tewma 1.1 Lens u 3anaun Coaep:xkaHue yueOHOro MaTepuaja 2 OK 03., OK 04.,
MaTEMaTUKH IPU OCBOEHUU ba3zoBbie 3HaHUS M YMEHHS [0 MaTeMaTWKe B MPO(ECCHOHATBFHONW U B TIOBCEIHEBHOM OK 05., OK 06.,
CIEUAIIBHOCTH JIeSITeNIbHOCTH OK 07,
Tema 1.2 Yncna u Beruncnenus. | ConepskaHue yueOHOro Matepuasa 2
Beipaskenus u npeoOpazoBanust | JleficTBUSA Haa MOJOKUTEIbHBIMA M OTPUIATEIIbHBIMH YHCIIaMH, OOBIKHOBEHHBIMU H
JNECSITUUHBIMU  Jpo0simu. JleMcTBUSL €O  cTemeHsMHU, (QOpMYJbl COKpPALEHHOTO
YMHOXEHUS
Tewma 1.3. 'eomeTpus Ha IIpodeccrnoHaILHO-OPUEHTHPOBAHHOE COJIEP/KAHNE 2
IJIOCKOCTH Bunpl mutockux ¢uryp u ux ruomanb. [IpakTHKo-OpHeHTHPOBAaHHBIE 33/1a4l B Kypce
IrE€OMETPHUH Ha IUNIOCKOCTH
B TOM 4HcJie IPaKTHYeCKHe 3aHATHS 2
[IpakTuueckoe 3anstue No 1
Pemenne npakTuKO-OpUEHTUPOBAHHBIX 33/1a4 B Kypce T€OMETPUHN Ha MJIOCKOCTH
Tema 1.4 IIpouenTHbIE Coaepxanue yueOHOro MaTepuaa 4
BBIUMCIICHUS [IpocThie MpoLEHTHI, pa3Hble cIOcOOb! MX BbhlunciaeHHs. ClI0KHbIE POLIEHTHI 2
B TOM 4HCJIe NPAKTHYECCKHE 3aAHATHS 2
IIpakTnueckoe 3anarue Ne2
[IpolieHTHBIE BHIUHCICHMUSI
Tema 1.5 YpaBHenus u Coaepxanue yueOHOIro MaTepuaJa 4
HEpPaBEHCTBA JluneiiHble, KBaJpaTHbIE, IPOOHO-IMHEITHbIE YPaBHEHUS! M HEPABEHCTBA 2
B TOM 4HCJIe NPAKTHYECCKHE 3aAHATHS 2
[IpakTuueckoe 3ansarue Ne 3
YpaBHEHMsI U HEPABEHCTBA
Tewma 1.6 Cucremsl ypaBHeHuil u | Coaep:kanue y4eOHOro MmaTepuasia 6
HEPaBEHCTB CriocoObl pemieHusi cucTeM JHHEWHbIX ypaBHeHUMl. [lonsitus: matpuna 2x2 u 3x3,
onpeaenuTens Mmarpuipl. Merton IT'aycca. CucTeMbl HENMHEHWHBIX YpaBHEHHH.
CucTtemMbl HEpaBEHCTB
Tema 1.7 BxonHO! KOHTPOIIb Coaeprxanue yueOHOro MaTepuaa 2

Boruncnennss u mpeoOpa3oBaHMs. YpaBHEHHS U HepaBeHCTBA. [eomerpusi Ha
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IUIOCKOCTH.
Kontponbnas pabora Ne 1

Pasznea 2 IlpsiMble U JIOCKOCTH B IPOCTPAHCTBE 18 OK 01., OK 03.,
Tema 2.1. OCHOBHBIE IOHATUS Copep:xxanue y4e0HOr0 MaTepHaIa 2 OK 04., OK 07.,
crepeomerpun. Pacnonoxenne | [Ipenmer crepeomerpun. OCHOBHbIE TOHATHS —(TOYKA, TMpsiMasi, IUIOCKOCTH,
MPSAMBIX U IIOCKOCTEMN MIPOCTPAHCTBO). OcHOBHBIE AKCUOMBI CTEPEOMETPUH. [Tepecekaroniuecs,
IapajuIeIIbHBIE U CKPEILUBAIOIIKECS NpsAMble. [IpU3HaK U CBOMCTBO CKPEILMBAIOIIHUXCS
npsiMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
Tewma 2.2. [TapannenbHOCTb Copep:kaHue y4eOHOTro MaTepuaa 4
NPAMBIX, IPAMOM Y IJIOCKOCTH, | [lapamuiensuble mpsimas u  1wuiockocTs. Ompenenenue. Ilpusnak. CaoiictBa (cC
IUIOCKOCTEN nokasarenbcTBoM). [lapamnensable miiockoct. Onpenenenue. Ipusnak. Coiictsa (¢
nokazatesnbeTBoM). Terpasap u ero snemeHtsl. [lapanenenunen M ero 31€MEHTHI.
CpolicTBa IPOTUBONOJIOKHBIX IPaHEel U AuaroHanei napamwienenunena. [loctpoenue
ceyeHuil. Pemenue 3anay.
Tema 2.3. IlepnennukynsapHocts | Conep:kaHue yuefHOro Mmatepuasa 2
PAMBIX, IPAMON U IUIOCKOCTH, | [lepnenaukynspueie mnpsmbele. [lapannensHble mpsMble, MNEPHEHIUKYIAPHBIE K
IJIOCKOCTEH wiockocTd. IIpu3HaKk meprneHAUKYISIPHOCTH MPSAMON M IUIOCKOCTH. JlOKa3aTenbCTBO.
Ilepnennukynap u  HaxioHHas. [lepnenaukynspuele  muockoctu.  [IpusHak
IIEPIEHJUKYISIPHOCTH II0CKOCTeN. [lokasarenbecTBo. PaccTosiHUs B IPOCTpAaHCTBE
Tema 2.4. Teopema o Tpex Coaepxkanue y4eOHOro MaTepuaia 4
MEPIEHIUKYIIsIpax Teopema o0 Tpex mneprneHaukyiasapax. Jloka3zaTenbCTBO. Yroiml MexIy MpsSMONH H
IJIOCKOCTBI0. YTOJI MEXAY INIOCKOCTSMH
Tewma 2.5.I1apannensHsie, ITpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/lePKAHUE 4
NEPIIEHIUKYJISIPHBIE, Axcuomel  crepeoMeTpud.  IlepneHIUKyIIpHOCTH  HpPSMOM M IUIOCKOCTH,
CKpEIIMBAOIIKECS IPSIMbIE napajyiebHOCTb JBYX MPSIMBIX, MEPIEHIUKYISPHBIX IJIOCKOCTH,
NIEPIEHIUKYJIIPHOCTD MIJIOCKOCTEN
B TOM 4McJe IPaKTHYeCKHe 3aHATHS 4
[IpakTnueckoe 3ausitue Ne 4, 5
[TapannenbHble, NEPIEHIUKYIISIPHBIE, CKPEIIMBAIOIINE TPSIMbIE
Tema 2.6. Pemenue 3a1ay. Conep:kaHue y4eOHOIro MaTepuaa 2
[Ipsimble M TUIOCKOCTH B PacrnionioskeHne npsIMBIX M IJIOCKOCTEN B ImpocTpaHCTBE. [lepneHAuKyIspHOCTh H
MPOCTPAHCTBE MapauIeIbHOCTh MPSIMBIX W IUIOCKOCTeH. CkpenuBaromuecs npsmbie. KoHTponbHas
pabota Ne 2
Pa3nen 3. KoopauHarbl 4 BEKTOPBI 16 OK 02., OK 03.,
Tema 3.1 JlexkapToBBI Coaeprxanue yueOHOro MaTepuaJia 4 OK 04., OK 07.,
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KOOPJIMHATHI B IPOCTPAHCTBE.
Paccrosinue mexny nByms
toukamu. KoopinHathl
CepeIMHbI OTPE3Ka

JlekapToBBl KOOpAWMHATBHI B TpocTpaHcTBe. [Ipocreiimme 3agayM B KOOpIUHATaX.
Paccrosinne MCKAY ABYMS TOYKaMH, KOOPAWHATBI CCPCANHBI OTPC3Ka

Tewma 3.2 BekTopsl B Copep:kaHue y4eOHOIro MaTepuaJia 6
IIPOCTPAHCTBE. Bektops! B mpocTpancTBe. ClI0KEHHE M BBIYMTAHHUE BEKTOPOB. Y MHOXKEHUE BEKTOpA
VYo Mexay BEKTOPaMH. Ha uyucio. KomminanapHsle BekTopbl. CkalspHOe IPOU3BEIACHHE BEKTOPOB.
CkanisipHO€ ITpOU3BEIEHUE Pa3noxxeHne BekTOopa IO TpeM HEKOMIUIaHApHBIM BekTopaM. KoopauHaTsl BeKTOpa,
BEKTOPOB CKaJIIPHOE IPOM3BEIECHUE BEKTOPOB B KOOpPAMHATAaX, yroj MEXAY BEKTOpaMH, yro
MEX1Yy IPSIMOH U IJIOCKOCTBIO, YIOJI MEXAY IJIOCKOCTSMHU. YPaBHEHHE IJIOCKOCTH.
I"'eomeTpruecKuil cMbIC OnpeaenuTens 2x2
Tema 3.3 IIpakTuko- IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE 4
OpPUEHTUPOBAHHbIC 3a/1a41 Ha KoopannaTtHas miaockocTh. BblumciieHue paccTOsSsHUM M IUIOMIAAed Ha IUIOCKOCTH.
KOOPJAMHATHOM IIJIOCKOCTH KosmuecTBeHHBIE pacyeThl
B TOM 4HcJie IPaKTHYeCKHe 3aHATHSA 4
[IpakTuueckoe 3ausitue Ne 6
KoopaunatHas niuockocTs. Berunciienne paccTosiHUM Ha IUIOCKOCTH.
[IpakTuueckoe 3austue Ne 7
Beruncnenue mioniasei Ha muockoctu. KonndecTBeHHbIE pacyeTsl
Tema 3.4 Pemenue 3anau. Coaepxanue y4eOHOIro MaTepuaa 2
KoopaunaTs! 1 BEKTOpBI JlexkapToBbl KOOpAMHATHI B IpOCTpaHcTBe. BekTopwsl B mpocTtpaHcTBe. ClioKeHHE U
BBIUATAHUE BEKTOPOB. YMHOXXEHHME BEKTOpa Ha umnciao. KomIiulaHapHble BEKTOPBI.
CkansipHO€ MpOU3BEIEHNE BEKTOPOB. PaznokeHue BeKTopa 1o TpeM HEKOMIUIaHAPHBIM
BekTopaMm. [Ipocreiimme 3amaun B koopanHatax. KoopauHaTsl BEKTOpa, pacCTOSHHUE
MEX/1y TOUKaMH, KOOPAMHATHI CEPEAUHBI OTpE3Ka, CKaJIIPHOE MTPOU3BEAECHNE BEKTOPOB
B KOOpPAMHATAX, Yrojl MEXAY BEKTOPAMH, YroJ MEXAy MPSMOW U IMJIOCKOCTBIO, YIoOJl
MeXy mtockocTsiMu. KontposnbHas padora Ne 3
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIuU 36 OK 01., 0K 02.,
Tema 4.1 Tpuronomerpruyeckue | Conep:kaHue yueOHOro MaTepuajia 4 OK 03., OK 04.,
(yHKIMU IPOU3BONBHOTO yIia, | Paguannas mepa yria. [1oBOPOT TOYKHM BOKPYr Hawana koopauHar. OrmpeserncHue OK 05., OK 06.,
yucna. PaguanHas v rpafgycHas | CMHyca, KOCHHYCA, TAHTCHCA M KOTAHTeHCa. 3HAKW CHHYCa, KOCHHyCa, TaHTEHCA U OK 07.,
Mepa yria KOTaHI'€HCa 10 YETBEPTAM. 3aBUCHUMOCTh MEXIY CHHYCOM, KOCUHYCOM, TAHT€HCOM M
KOTaHT'€HCOM OJIHOTO U TOTO XK€ yria
Tema 4.2 OcHOBHBIE Coaeprxanue yueOHOro MaTepuaJia 4

TPUTOHOMETPHUUECKHE

TpI/IFOHOMCTpI/I‘-IeCKI/IC TOXACCTBA. CI/IHYC, KOCHHYC, TAHI'CHC W KOTAHTCHC YyIJIOB O U -
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TOKJIECTBA.
DopMyIIbl IPUBEACHUS

o.. @opMyJbl TPUBEICHUS

Tewma 4.3 Cunyc, KOCUHYC, Copep:kaHnue y4eOHOTro MaTepuaJa 6
TAHI'€HC CYyMMBI U Pa3HOCTH Cymma u pa3HocTh cuHycoB. CymMma M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHUHYC
nByX yrioB. CHHYC U KOCHHYC nBoiiHoro yrma. @opmynbsl  monoBuHHOro  yria. [IpeoOpasoBaHust  cymMMBbI
JBOMHOrO yria. @opmyJsl TPUTOHOMETPUYECKHX (YHKIMH B MPOU3BEACHHE U IPOU3BEICHHS B CYMMY.
MOJIOBUHHOTO yTiia Bripaxkenue TpuroHoMeTpuueckux (pyHKUIMN yepe3 TaHT'€HC MOJOBUHHOIO apryMEeHTa.
ITpeoOpa3oBanusi MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHHUINA
Tema 4.4 @yHKunH, UX Copep:kaHue y4eOHOIro MaTepuaJia 2
cBoiicTBa. CriocoObl 3a1aHus OOnacte ompeneneHUss U MHOXECTBO 3HaueHUH (yHKuui. YETHOCTH, HEUETHOCTB,
byHKIMI nepuoanIHOCTh PyHKuMi. CriocoOsl 3a1anust QyHKIMI
Tema 4.5 Tpuronomerpuueckue | Conep:kaHue yueOHOro MaTepuajia 2
(GbyHKIMH, UX CBOWCTBA U OO0nacTh ompene’cHusT WU MHOMKECTBO 3HAYCHUH TPUTOHOMETPUYCCKHX (DYHKIIHIA.
rpaduku YETHOCTH, HEYETHOCTH, MEPUOIUYHOCTh TpUTOHOMETpUUecknX GpyHKuui. CBOICTBA U
rpadukn GYHKIUH Yy = cOs X, y =sin X, y = tg X, y = ctg X.
Tewma 4.6 IIpeoOpazoBanue Coaep:xanue y4eOHOIro MaTepHuaJia 2
rpaukoB TpuroHomerpuueckux | Ckatue W pacTsDKeHHE TPaMKOB TPUTOHOMETpHUECKHX (yHKImi. [Ipeobpa3zoBaHme
byHKIMI rpadUKOB TPUTOHOMETPHUYECKUX (PYHKIIHMIMA
B TOM 4HcJje MPAKTHYeCKHe 3aHATHSA 2
IIpakTnueckoe 3anarue Ne 8
[Ipeobpa3oBanue rpa)KOB TPUTOHOMETPUUECKUX (PYHKIIMM
Tema 4.7 Onucanue IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COJAECPKAHUE 4
IIPOM3BOJICTBEHHBIX IIPOLIECCOB C | Mcronp30BaHME CBOWCTB TPUTOHOMETPHUYECKUMX (QYHKIMHA B MpodhecCHOHAIbHBIX
MOMOIIIBIO TpadUKOB HYHKITUI 3a/1auax
B TOM 4McJje MPaKTHYeCKHe 3aHATHSA 4
[IpaxTuueckoe 3anstue Ne 9, 10
Vcnonb3oBaHue CBONCTB TPUTOHOMETPUYECKHX (YHKUIUH B MpodecCHOHATbHBIX
3aJ1a4ax
Tema 4.8 O6paTHbIe Coaeprxkanue yueOHOro MaTepuaia 2
TpuroHomerpuueckue GyHkuuu | OOparHbie TpuroHoMeTpudeckue GyHkiunu. Mx cBoicTBa U rpahuiku
Tema 4.9 Tpuronomerpuyeckue | ConepskaHue yueOHOro MaTepuasa 6
YpaBHEHUS U HEPABEHCTBA VYpaBHeHHe cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemenue 4

TPUTOHOMCETPHUYCCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTGfII.HPIC
TPUTOHOMETPHYCCKUEC YpaBHCHUA, CBOJAIIMNECS K KBaJApaTHLBIM, peuracMbIC
Pa3JI0KCHUCM Ha MHOXUTCIIN, OTHOPOAHBIC.
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[Ipocrelinie TPUrOHOMETPUUECKHE HEPABEHCTBA

B TOM 4McJje MPAKTHYeCKHe 3aHATHSA 2
[IpakTuueckoe 3ansitue Ne 11
[TpeoOpaszoBanue rpaKOB TPUTOHOMETPUUYECKHUX (PYHKITHIA
Tema 4.10 Cucrembl Copep:kaHue y4eOHOIro MaTepuaJa 4
TPUTOHOMETPUUECKHUX CucTeMbl IPOCTEHITNX TPUTOHOMETPUUECKUX YPAaBHEHHH
YPaBHEHHH [TpeoOpa3oBaHne TPUTOHOMETPUYECKHX BBIPAKECHUH. PereHne TpUroHOMeTpruIecKux
YpaBHEHUI U HEPaBEHCTB B TOM 4YHCIE C HCIIOJIb30BAHUEM CBOMCTB (DYHKIUH.
KontposnsHast pabora Ne 4
Paznen 5. KomiulekcHble ynucjia 8 OK 01., 0K 02.,
Tewma 5.1 KomrekcHbie yucia Coaep:xaHue yueOHOro MaTepuaJia 4 OK 03., OK 04.,
[lonsitue kommekcHoro uucia. CoONpsKEHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJIb H OK 05., OK 06.,
apryMeHT  KOMIUIEKCHOro  umcia. @opma  3amicd  KOMIUIEKCHOTO — YHCla OK 07,
(reomeTpuueckasi, TpUTOHOMETpUYeckas, anreOpaudeckas). ApudmMeTrudeckue
JENCTBHS C KOMILJIEKCHBIMU YHCIIAaMU
Tewma 5.2 [Ipumenenue IIpodeccrnoHaILHO-OPUEHTHPOBAHHOE COJIEPKAHNE 4
KOMIUIEKCHBIX YHUCEl BrinonHenue pacyeToB ¢ MOMOIIbIO KOMIUIEKCHBIX uMcel. [IpumMeps! ncronb3oBaHus
KOMIUICKCHBIX YHCE
B TOM 4HcJe IPAKTHYECKHE 3aHATHUS 4
[IpakTuueckoe 3anarue Ne 12, 13
BeinosnHeHne pacdyeToB ¢ INIOMOLIBIO  KOMIUIEKCHBIX 4Mcel. [cmonb3oBaHue
KOMIUIEKCHBIX YHCeN B MPO(ecCHOHAIBHBIX 3a/la4ax
Pasnea 6. [IpousBonHas pyHKIUM, ee NPUMEHEHHE 34 OK 01., OK 02.,
Tema 6.1 [TonsiTue Coaeprxanue yueOHOro MaTepuaJa 2 OK 03., OK 04.,
pOoU3BOAHON. DOpMYIIBl U OmnpeneneHre 4UCIOBOW MOCIEAOBATENHHOCTH M CIOCOOBI ee 3amanus. CBolicTBa OK 05., OK 06.,
npasuna audpdepeHuMpoBaHms YUCJIOBBIX TMoOcieaoBatenbHocTedl. OmnpeneneHue mpenena IMOCIEA0BaTeIbHOCTH. OK 07.,
Brruucnenue npenenos nocinenosarensHoctei. [Ipenen ¢GpyHkMM Ha OECKOHEYHOCTH.
[Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenra. [lpupamenue pynkuuu. 3anaym,
MPUBOJALINE K TOHATHIO Npou3BoAHOM. OmpeneneHue NPOU3BOAHON. AINTOPUTM
OTBICKAHUS TPOU3BOHOM
Tema 6.2 IIpousBonnsie cymMMbl, | ConepskaHue yueOHOro MaTepuaJa 4
Pa3HOCTH MTPOU3BEICHHUS, ®opmynsl auddepenunponanus. [Ipasuna quddepeHunpoBaHms
4aCTHOTO
Tewma 6.3 IIponsBoaHbIe Coaepixanue yueOHOro MaTepuaJa 4

TPUTOHOMETPUUYECKUX (QYHKIINH.

Omnpenenenue cnoxHoil ¢yHkuuu. IlpousBogHas TPUTOHOMETPHUUECKUX (DYHKIHMA.
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[IpousBogHas CIOKHON
byHKIIIN

[Tpoun3BoaHas CI0KHON (HYHKIIUH

Tema 6.4 IlousTue o
HENPEPBIBHOCTU (PYHKITHH.
Metona uHTEpBaIOB

Copep:kaHnue y4eOHOTro MaTepuaJa

[Tonarue nenpepbiBHON (QyHKIMH. CBoiicTBa HempepblBHOW (yHKUNU. CBS3b MEXKIY
HENPEepbIBHOCTHIO U U (HEpEeHIUPYEMOCTbIO (PYHKIIMM B TOYKE. AJTOPUTM PELICHUS
HEPABEHCTB METOJOM MHTEPBAJIOB

Tema 6.5 I'eomeTpuueckuii u
du3nUecKuit CMbICT
MIPOU3BOJHOM

Copep:kanue y4eOHOIro MaTepuaa

'eomeTpuueckuii CMBICT TMPOW3BOAHOM (YHKIMM — YIJIOBOM  KOA(pQHUIHMEHT
KacaTtelnbHOW K rpaduky (yHKIMM B TOYKE. YpaBHEHHE KacaTeIbHOW K Tpaduky
(GyHKIMU. AJNTOPUTM COCTABJICHHUSI ypaBHEHMS KacaTelbHOH K Tpaduky (QyHKIUU

y=f(x)

Tema 6.6 Ousnueckuii CMBICT
MPOU3BOJHOM B
po(heCcCHOHATBHBIX 3aa9ax

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOB COICPKAHUEC

duznyeckuil (MEXaHUUECKU) CMBICT POU3BOAHON — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpemeHH t: v =S’ (1)

B TOM YUCJIC IPAKTHYCCKHUEC 3aHATUSA

[IpakTrueckoe 3anstue Ne 14
duznyeckuil (MEXaHUUECKU) CMBICT POU3BOAHON — MTHOBEHHAsI CKOPOCTh B MOMEHT

Bpemenn t: V= S'(t)

IIpomeskyTouyHas arrecTauus B popme 1udpepeHIMpPOBAHHOIO 3a4eTa

Tema 6.7 MOHOTOHHOCTH
¢dbyskun. Touku sKCTpeMyMa

ConepxaHue y4eGHOro MaTepuaJjia

Bospacranne u yObiBaHMe (QYHKIIMH, COOTBETCTBHE BO3pacTaHUsl W yObIBaHUS
¢yHkuMuM 3HaKy mnpou3BogHOM. IloHsATHE NPOM3BOAHOM  BBICIIEro MOPSIKA,
COOTBETCTBHE 3HAaKa BTOPON INPOM3BOAHON BBINYKJIOCTH (BOTHYTOCTH) (YHKIMU Ha
oTpe3ke. 3ajaud Ha MaKCUMyM M MHUHMMYyM. IloHsATHE acHMNOTOTHI, CHOCOOBI HX
onpezaeneHus. AJTOpPUTM HCCIEI0BaHUS (QYHKIMM U IOCTPOEHHsI ee rpaduxa c
MIOMOIIBIO TPOM3BOIHOU. [IpoOHO-NTMHelHas pyHKIUs

Tema 6.8 MccienoBanue
(GyHKLIUH 1 TOCTpOEHHE
rpadukoB

ConeprxaHue y4eGHOro MaTepuaJjia

HccnegoBanue (I)yHKI_II/II/I Ha MOHOTOHHOCTBH U ITIOCTPOCHHUC Fpa(bI/IKOB.

Tema 6.9 Haubonsiiee u
HAWMEHbIIIEE 3HAYEHUS

byHKIIIN

Coaep:xaHue yueOHOro MaTepuaJia

Haxoxxnenne wHamOoONbIIEro W HAWMMEHBINETO 3HAaYeHWH (QYHKIWNA, TOCTPOCHHUE
rpadKOB MHOTOWICHOB C MCIOJIb30BAHMEM amiapaTa MaTeMaTHYeCcCKOro aHalnu3a

Tema 6.10 Haxoxxnenune
ONTHUMAJIBHOTO PE3YIIbTATA C
MTOMONIBIO TPOU3BOIHOM B

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lePKAHUE

Haunmenbiiee 1 HauOoIbIlIee 3HAUCHUE (bYHKI_II/II/I

B TOM YUCJIC IPAKTHYCCKHUE 3AaHATUSA
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IMPAKTUYCCKUX 3aaadax

[Tpaktrueckoe 3anstue Ne 15, 16
HaXO)KZ[GHI/Ie OIITUMAJIBHOT O pesyﬂLTaTa C IMMOMOIIIBIO HpOH3BOI[HOﬁ B HpaKTI/I‘IeCKI/IX
3aJa4ax

Tema 6.11 Pemrenue 3anau. Coaeprxanue yueOHOIro MaTepuaJia 2
[TpousBosnHas QpyHKIMY, €€ ®opmynsl U npaBuna auddepenuupoBanus. MccnegoBanue (yHKIUNA C MOMOIIBIO
MIPUMEHEHUE npousBoHOM. Hanbomnbiiee u HanMeHbiee 3HadeHus GyHkiuu. KontponsHas pabota
No 5
Pa3nen 7. MHOTOrpaAaHHUKH M TeJIa BpalleHUsl 44 OK 01.,0K 02,
Tema 7.1 Bepuunsl, pebpa, Coaep:xaHue yueOHOro Marepuaa 2 OK 03., OK 04.,
IPaHd MHOTOTPaHHUKA [TonsiTe MHOTOTrpaHHMKA. Ero sieMEHTBI: BEpINMHBI, peOpa, rpaHu. J(MaroHas. OK 05., OK 06.,
CeueHue. BoinykJible M HEBBIITYKJIble MHOTOTPaHHUKHU OK 07,
Tema 7.2 ITpusma, ee Coaep:xanue y4eOHOro MaTepHuaJia 2
COCTaBJIAIOLINE, CEUCHUE. [Tonstue npusmel. Ee ocHoBaHust u OokoBble TrpaHu. Beicota mpusmsel. Ilpsmas u
IIpsAmas u npaBuiIbHAas NpU3MBl | HakJIOHHAs npu3Ma. [IpaBunbHas npusma. Ee ceueHue
Tema 7.3 [1apannenenunen, kyo. | Conep:kanue yuedOHOro MaTepuajia 2
Ceuenue ky0a, [Tapannenenunen, cBoicTBa MpsAMOYTOJIBHOTO Napaenenunena, kyo. Ceuenue kyoa,
napasuiejenumnesia napajuiejienunesa
Tema 7.4 ITupamuaa, ee Coaep:xanue y4eOHOro MaTepHuaJia 2
COCTaBJISIIOLINE, CEYCHHE. [Mupamuna u ee snementsl. Ceuenne nupamuabl. [IpaBuinpHas nupaMua. Y cedeHHas
[TpaBunbHas nupamua. nupaMuia
YcedeHHas nupamMuia
Tewma 7.5 bokoBas 1 noJHas Coaepxanue yueOHOIro MaTepuaa 2
MOBEPXHOCTH TIPU3MBI, [Tnomans 60KOBOH U MOIHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI
UPaMUJIbI
Tema 7.6 Cummetpus B KyOe, Coaepxkanue y4eOHOIro MaTepuaa 2
napasuiesienuIesie, npusme, CummeTpusi OTHOCHUTEIBHO TOYKM, MPsSMOHM, Tuiockoctu. Cummerpuss B KyoOe,
npamMusie napajiesienunesie, npu3mMe, nupamue
Tema 7.7 IIpumepsl cummerpuii | IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/lepP KaHue 4
B ipodeccuu CummeTpusi B IPUPOJIE, APXUTEKTYpE, TEXHHUKE, B ObITY
B TOM 4YHcJjie MPAKTHYeCKHE 3aHATHSA 4
IIpakTnueckoe 3ansatue Ne 17, 18
CumMetpus B mpodeccuu
Tema 7.8 IIpaBuibHbIE Coaeprxanue yueOHOro MaTepuaJia 2
MHOTOTPaHHHUKH, UX CBOWCTBA [ToHsaTHE npaBMIILHOTO MHOTOrpaHHUKa. CBOMCTBA NPaBUIIBHBIX MHOTOI'PAaHHUKOB
Tema 7.9 Hunuaap, ero Conep:xaHue yueOHOro MaTepuaJia 2
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cocrtapitronue. CeueHue
LUIMHApA

[Munmuuap u ero snemeHTsl. CedyeHne HMIMHApA (MAapauieIbHOE OCHOBAaHHUIO U OCH).
PassepTka nuimmHapa

Tewma 7.10 Konyc, ero Copep:kaHnue y4eOHOTro MaTepuaJa 4
cocraistone. CeueHue Konyc u ero snementsl. CeueHne KoHyca (IapajuielbHOe OCHOBAHHUIO M MTPOXOSIIEe
KOHYcCa yepes BeplIMHY), KOHUYecKHe ceueHusl. Pa3BepTka KoHyca
Tema 7.11 YceueHHblil KOHYC. Coaeprxanue yueOHOIro MaTepuaJa 2
CeyeHue yceueHHOIro KOHyca Yceuennslii konyc. Ero oOpa3syromas u Beicota. CeueHrne ycedeHHOro KOHyca
Tema 7.12 Illap u cdepa, ux Copep:kaHue y4eOHOIro MaTepuaJia 2
CeUeHUs [Tap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Ceuenue mapa, chepsl
Tema 7.13 Ilousitue 06 o6beme | Conep:kaHue y4eOHOr0 MaTepHajia 4
tena. OTHoLIEeHUE 00bEMOB [Tonsatue 06 ob6veme Tena. O0beM Kyba M IPSIMOYTOIBHOTO napamienenumnena. O0bem
HOJOOHBIX TeJl npu3Mbl U LMHApa. OTHOLEHHEe 00BEMOB MOJAOOHBIX Tell. I'eoMeTpudeckuil CMbICI
onpeIeaUTENsI 3-TO MOpsIIKa
Tema 7.14 O0bems! 1 tiomagy | Conep:kaHue y4eOHOro MaTepuasa 2
IIOBEPXHOCTEH TEI O6bemMbl nupamuabl U KoHyca. O0bem mapa. [Tnonjaau noBepxHocrel Teln
Tema 7.15 KomOunauu Cojaep:xkanue y4ueOHOro MaTepuaJa 4
MHOTOT'PAaHHHUKOB U TEJ KoMOuHanmu reoMeTpuueckux Tel
BpalcHu:A B TOM YMCJI¢ IPAKTHYECKHUE 3aHATHSA 4
[IpakTuueckoe 3anstue Ne 19
[Tnomanan moBepXxHOCTEH MHOTOTPAHHUKOB M TEJT BPALICHHS
IIpakTuueckoe 3ansatue Ne 20
O6beMbl MHOTOI'PaHHUKOB U TeJl BpallleHus
Tema 7.16 I'eomerpuueckue IIpogeccnoHaIBLHO-OPHEHTHPOBAHHOE COJAECPKAHUE 4
KOMOWHAIMH Ha MPAKTHKE Hcnonp3oBaHne KOMOWHAIIMIT MHOTOTPAaHHHKOB W TEJ BpAlleHHs B TPAKTHKO-
OpPHEHTUPOBAHHBIX 33Jjauax
B TOM 4YHcJje MPAKTHYeCKHE 3aHATHSA 4
IIpakTnueckoe 3ansatue Ne 21, 22
Hcnonp3oBaHne KOMOWHAIIMIT MHOTOTPAaHHMKOB W TEJ BpaIleHUS B MPAKTHKO-
OPUEHTHUPOBOYHBIX 3aJ1a4ax
Tema 7.17 Pemienue 3anau. Coaeprxanue yueOHOro MaTepuaJa 2
MHOrOorpaHHHUKH U Tea OOBeMBI U TUTOIIAAN TTOBEPXHOCTH MHOTOTPAHHUKOB W TeJ BparieHus. KoHTpoibpHas
BpallleHUs pabota Ne 6
Pa3nen 8. [lepBooOpasnasi pyHKUMHU, ee IPUMEHEHHE 14 OK 01., OK 02.,
Tema 8.1 [TepBooOpa3Has Coaeprxanue yueOHOro MaTepuaJa 2 OK 03., OK 04.,
bynxmyn. [IpaBrnna HaxoxaeHNs | 3ajaya 0 BOCCTAHOBIICHMH 3aKOHA IBIDKEHHS 110 W3BECTHOM CKOpoCTH. IloHsTHE OK 05., OK 06.,
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epBOOOPa3HBIX uHTerpupoBanus. O3HAKOMJICHHE C TIOHATHEM HMHTETpajia W TEPBOOOPA3HON ISt OK 07.,
¢ynkuun y=f(x). Pemenune 3amau Ha CBS3b NEpPBOOOpa3HOW W €€ IMPOU3BOIHOM,
BBIYMCIICHHE TEpBOOOpa3HON i JaHHOW (QyHkiuu. Tabmuma dopmyn s
HaXOXKJICHHUS EepBOOOpa3HbIX. M3yueHue npasuiia BEIYUCICHNUS IEPBOOOPA3HOI
Tewma 8.2 [Tnomans Copep:kaHue y4eOHOIro MaTepuaJia 2
KPUBOJIMHEHHOW Tpaneuuu. 3amaun, NPHUBOJAINIME K TOHITHUIO OIPENEJIEHHOrO0 HMHTErpajia — O BBIYMCICHUH
®opmyina HetoToHa — JleliOHMIA | momiagd  KPUBOJIMHEHHOW — Tpamelud, O ICPEMEIICHHH TOYKH. [loHsTHE
orpeNesIEHHOr0 MHTerpaia. ['eoMeTpuueckuii U (pu3MUecKuii CMbICT ONpPEaeIEHHOTO
unrerpana. @opmyna Herorona— Jleitoaua
Tema 8.3 HeonpeneneHHslii u Coaeprxanue yueOHOI0 MaTepuaJa 2
OTpeieNIeHHBIH WHTETPaIbI IToHsiTHE HEONPEICIEHHOTO HHTETpaja
Tema 8.4 ITonsitue 00 Coaeprxanue yueOHOIro MaTepuaJa 2
OTpeieIEcHHOM UHTEerpaie Kak I'eomeTpuueckuii cMbIC OIPEIEIEHHOIO HHTErpalia
TJIOIIAAN KPUBOJIUHEMHOMN
Tpaneuuu
Tewma 8.5 OnpeneneHHbIi IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHUE 4
MHTETpaj B KU3HU ['eomerpuueckuii cMbica onpezeneHHoro uarerpaia. @opmysna Heiotona - JleitOnuia.
Pemenue 3aay Ha MpUMEHEHHE UHTErpasia JJisl BHIYMCICHHS (PU3NYECKUX BEIHYUH U
IJI0Iaen
B TOM 4MHcJie MPaKTHYeCKHe 3aHATHSA 4
[TpakTuueckoe 3anstue Ne 23, 24
OmnpeneneHHblil HHTErpaj MPU peNIeHUH NMPUKIAJHbIX 331249
Tewma 8.6 Pemenue 3amau. Conep:xaHue yueOHOro Marepuaa 2
ITepBooOpaznas GpyHKLUH, €€ [TepBoobOpasnas pynkuuu. [IpaBuna HaxoxaeHus nepBooOpasHbix. Ee mpuMeneHue.
IpPUMEHEHNE KonTponbnas padorta Ne 7
Pa3nen 9. Ctenenn u kopuu. CrenenHasi QyHKuus 14 OK 01., 0K 02.,
Tema 9.1 Crenennas pynkuus, | Comep:kaHue y4eGHOT0 MaTepHuaja 2 OK 03., OK 04.,
e CBOHCTBa [ToHATHE KOpHSA N-Oi CTENeHM W3 JAeHCTBHTENbHOro umciaa. ®yHkimu y = VX wux OK 05., OK 07.
cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0 CTETICHU
Tema 9.2 [IpeobpazoBanue Coaeprxkanue yueOHOro MaTepuaia 2
BBIPKEHUI ¢ KOPHSMH N-0H [Ipeobpa3oBaHue UPpPAMOHATBEHBIX BBIPAKCHHIMA
CTETIeHU
Tema 9.3 CBolicTBa CTENEHHU C Coaeprxanue yueOHOro MaTepuaJia 2

panroHaJIbHBIM N
e CTBUTEIIBHBIM ITOKA3aTEISIMU

[TonsiTue cremenu ¢ MHOOBIM PAMOHATBHBIM TOKa3aTeneM. CTeneHHble QYHKINH, UX
CBOWCTBA U TpadUKH
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Tema 9.4 Pemenune

Conep:kanue y4eOHOIro MaTepuaa

(o]

UppaLMOHAIbHBIX YPABHEHUN U | PaBHOCHIIBHOCTh MpPPAllMOHATBHBIX YPAaBHEHHH M HEPABEHCTB. METOJbI UX PELICHUS. 4
HEPaBEHCTB Pemrenne nppalimoHabHBIX YpaBHEHUH U HEPABEHCTB
B TOM 4HcJe IPaKTHYeCKHe 3aHATHS 2
[IpakTuueckoe 3anstue Ne 25
PemreHne nppaliMOHaIBHBIX YPAaBHEHUN U HEPABEHCTB
Tema 9.5 Crenenu u KOpHHU. Copep:kaHue y4eOHOTro MaTepuaa 2
CrenenHast GyHKITHUS Ompenenenue creneHHod (QyHKIUU. Mcrmonp3oBaHWe €€ CBOWCTB NPH  PEIICHUH
ypaBHeHHH U HepaBeHCTB. KonTposbHas pabota Ne 8
Pasznea 10. [loka3zareabHast pyHkuus 14 OK 01., OK 02.,
Tema 10.1 Iloka3zaTenbHas Coaeprxanue yueOHOIro MaTepuaJa 4 OK 03., OK 04.,
byHKIMS, ee CBOMCTBa Crenenb ¢  IpPOU3BOJIBHBIM  JICUCTBUTENBbHBIM  MOKa3areneMm. OmnpezneneHue OK 05., OK 07.,
MOKa3aTeabHONM (YHKIWH, €€ CBOMCTBA M rpaduk. 3HAKOMCTBO C NPHUMEHEHHEM
nokasareinbHOH (yHKuMU. Pernenune mokasaTenbHBIX YypaBHEHUH (DYHKIIMOHAIBHO-
rpadUyecKuM METOJJOM
Tema 10.2 Pemenue Coaep:xaHue y4eOHOIro MaTepHuaJia 4
[I0Ka3aTeNIbHbIX YPaBHEHUN U Pemenne noka3aTenbHbIX ypaBHEHHI METOJOM ypaBHUBaHUS MOKa3aTesieil, METOJ0M
HEPaBEHCTB BBEJICHUS HOBOW NEPEeMEHHOH, (pyHKUIMOHAIBbHO-TpapUUIeCKUM MeTonoM. Pemienue
[10Ka3aTeJIbHbIX HEPABEHCTB
B TOM 4HCJIe NPAKTHYECCKHE 3aAHATHS 4
IIpakTnueckoe 3ansatue Ne 26, 27
Pemrenne nokasaTenbHbIX YPAaBHEHUN M HEPABEHCTB
Tema 10.3 Cucremsl Coaepxanue yueOHOIro MaTepuaa 4
MOKa3aTeJIbHbIX YPaBHCHUHN Pemenue cucrem noka3arenbHbIX YPABHEHHI
Tema 10.4 Pemenue 3anau. Coaepxanue y4eOHOIro MaTepuaJa 2
[TokazarenpHas GyHKIMS Pemenue nokasaTenbHbIX YpaBHEHUN METOJIOM YPaBHUBAHHUS MOKA3aTEIEH U METOJAOM
BBEJICHUS HOBOW INepEMEHHOM. PerleHne nokasarenbHbIX HepaBeHCTB. KoHTposibHas
pabota Ne 9
Paznea 11. Jlorapudmsl. Jorapupmuueckasi pyHkuus 26 OK 01., 0K 02.,
Tema 11.1 Jlorapudm uucina. Coaep:xanue yueOHOIro MaTepuaJia 4 OK 03., OK 04.,
JIeCATUYHBIN U HATYPAIbHBINA Jlorapugm uucna. JIecATUUHBINA U HATYPANLHbIN JT0orapu(MbI, YUCIIO € OK 05., OK 07,
Jorapu@mel, YUCIIO €
Tema 11.2 CBoiicTBa Coaep:xanue yueOHOIro MaTepuaJia 4

norapudmos. Oneparus
Jorapu(hMUPOBAHUS

CoiictBa norapudmos. Oneparus orapuGMupoBaHHsL.
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Tema 11.3 Jlorapupmuueckas Conep:kanue y4eOHOIro MaTepuaa 2
¢byHKLUMS, €e CBOHCTBA Jlorapudmuueckasi QyHKIUS U €€ CBOICTBA
Tema 11.4 Pemienue Copep:kaHue y4eOHOTro MaTepuaa 8
norapudmuueckux ypaBHeHuil 1 | [Tousitue morapudMudeckoro ypasHenusi. Onepaiiys MOTeHIUPOBaHus. TPpU OCHOBHBIX 6
HEPABCHCTB METOAa peleHUs JorapupMUUECKUX YpaBHEHMH: (yHKIMOHAIBbHO-Tpadu4eCcKui,
METOJI MOTCHIIMPOBAHMS, METOJ] BBEACHHS HOBOW MepeMeHHOU. Jlorapudmudeckue
HEPABEHCTBA
B TOM 4HcJe IPaKTHYeCKHe 3aHATHS 2
[IpakTnueckoe 3ansTue Ne 28
Pemrenue norapupMudeckux ypaBHEHHI U HEPABEHCTB
Tema 11.5 Cuctemsl Coaeprxanue yueOHOIro MaTepuaJa 2
JOrapu(pMHUUECKUX ypaBHEHUH ANrOpuUTM pElIeHUs CHUCTEMbl YypaBHEHHH. PaBHOCHIBHOCTH JorapupMUUECKUX
YPAaBHEHUH U HEPABEHCTB
Tema 11.6 Jlorapudms B IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHUE 4
IPUPOJIE U TEXHUKE [Ipumenenne  norapupma. Jlorapudmuueckass cnupans B mpupone. Ee
MaTEeMaTHYECKHE CBOICTBA
B TOM 4HcJie IPaKTHYeCKHe 3aHATHS 4
[IpakTuueckoe 3austue Ne 29, 30
[Ipumenenune  norapudma. Jlorapupmuyeckas cnupanb B npupoxae. Ee
MaTEMaTHYECKHUE CBOICTBA
Tema 11.7 Pemenue 3anau. Coaepxanue y4eOHOro MaTepuaa 2
Jlorapugmsl. Jlorapudmuueckas | Jlorapupmudeckas ynkims. Penrenue npocrednmx gorapu@MUUECKUX YpaBHEHUI.
byHKIHISA KonTtposnbHast padora Ne 10
Pa3nes 12. MHo:kecTBa. DJieMeHThI Teopuu rpagos 8 OK 01., 0K 02.,
Tema 12.1 MHoxecTBa Coaepxanue y4eOHOIro MaTepuaJa 2 OK 03., OK 04.,
[Moustre MHOKeCTBA. [ToMHOKeECTBO. Onepaniy ¢ MHOXKECTBAMH OK 05.,0K 07,
Tema 12.2 Onepanuu ¢ IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COJAECPKAHUE 2
MHO>KECTBaMHU Onepanuu ¢ MHOXecTBaMH. Pelienre npukiaaHbIX 3a1a4
B TOM 4McJie NPaKTHYeCKHe 3aHATHS 2
IIpakTnueckoe 3ansaTue Ne 31
Omnepanus ¢ MHOKeCTBaMU. Penenne npukiaaHbIX 3a1a4
Tema 12.3 I'pacsr Coaepxanue y4eOHOro MaTepuaa 4
[Tonsitue rpada. Cesi3HbIM rpad, qepeBo, HUKI rpad Ha MIOCKOCTH 2
B TOM 4McJe NPAKTHYECKHE 3aHATHS 2

[IpakTuueckas pabora Ne 32
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Crnioco6nI 3amanusi rpadoB.

Tema 12.4 Pewienue 3anau. Coaeprxanue yueOHOro MaTepuaJa 2
MmuoxectBa, ['padsl u nx Omnepauuu ¢ MHOXecTBaMH. ONucaHue peabHbIX CUTYyallUi ¢ IOMOIIbIO MHOXECTB.
pUMEHEHHE ITpumenenue rpadoB k pemennio 3a1a4. Konrponsnas padora Ne 11
Paszgea 13. DieMmeHTHl KOMOMHATOPUKH, CTATUCTHUKHA U TEOPHH BEPOSITHOCTEI 24 OK 01., OK 02.,
Tema 13.1 OcHoBuble onsTHss | ConepakaHue y4eOHOr0 MaTepHuaJia 4 OK 03., OK 04.,
KOMOMHATOPHKH IlepecTaHOBKH, pa3sMENIEHNs, COYETAHUS. OK 05., OK 07,
Tema 13.2 CoObITHE, Copep:kaHue y4eOHOTro MaTepuaa 4
BEPOSTHOCTH COOBITHSI. CoBMecTHBIE U HECOBMECTHBIE COOBITHSI. TeopeMbl O BEpOATHOCTH CYMMBI COOBITHIA.
CrnoxeHue 1 yMHOXKEHUE VcioBHas BEpOSATHOCTb. 3aBUCHUMbIE U He3aBUCHMbIE CcoOObITHS. TeopeMbl o0
BEPOSITHOCTEN BEPOSTHOCTH NPOU3BEACHUSI COOBITHIA.
Tewma 13.3 BepoatHocTh B IIpodeccnonabHO-OPUEHTHPOBAHHOE COJIEPKAHUE 4
npodeCCHOHATBHBIX 3aauax OTtHocuTenbHasE YacToTa COOBITHS, CBOMCTBO ee ycroiunBocTH. CTaTucTUYECKOe
orpeJiesieHue BeposaTHOCTH. OlLieHKa BEpOSITHOCTU COOBITHS
B TOM 4HcJie IPaKTHYeCKHe 3aHATHS 4
[IpakTuueckoe 3anstue Ne 33, 34
BeposiTHOCTB B podecCHOHAIbHBIX 3a/1a4ax
Tema 13.4 luckpeTtHas Coaeprxanue yueOHOIro MaTepuaJa 4
CllyyaliHas BEJIMYUHA, 3aKOH €¢ | Buubl ciyuaitHbix BeianuuH. OnpeesieHne JUCKPETHOW CITydaifHOW BETMYHMHBI. 3aKOH
pacnpeneneHus pacupeneneHns TMCKPETHON CIIy4YalHOM BEIMYMHBL. Ee 4hCcIIoBbIe XapaKTepUCTUKHI
Tema 13.5 3agaun Coaepxkanue yueOHOro MaTepuaa 2
MaTeMaTUYECKOU CTaTUCTUKH Bapuanmonnsiit  psg.  Ilomuron dactor u  ructorpamma.  Cratuctuueckue
XapaKTePUCTHKH psijia HAOII01aeMbIX JaHHbIX
Tema 13.6 CocraBnenue tabnui | [podeccuoHaILHO-OPHEHTHPOBAHHOE COlEPKAHUE 4
U larpaMM Ha MpakTHKe [lepBuynas oOpaboTKa CTATHCTUYECKUX NaHHBIX. [ paduueckoe MX MpencTaBiIEHUE.
HaxoxaeHue cpelHuX XapaKTepUCTHK, HAOII0JaeMbIX TaHHBIX
B TOM 4HCJIe NPAKTHYCCKHE 3aHATHS 4
IIpakTnueckoe 3ansatue Ne 35, 36
CocrapiieHne TaOJIUI] ¥ JUarpamm Mpu peuieHuH NPUKJIaJHbIX 3a]1a4
Tema 13.7 Pemenue 3anau. Coaepxanue yueOHOro MaTepuaJa 2
OneMeHTbl KOMOMHATOPUKH, OnemeHThl KoMOMHAaTOpuku. CoObITHE, BEpOSTHOCTH coOObITHA. ClloOXKeHHe u
CTaTUCTUKU U TEOPUHU yMHOKeHHe BeposiTHocTell. KonTponbHas pabora Ne 12
BEPOSATHOCTEN
Pa3nen 14. YpaBHeHHs 1 HEepaBeHCTBA 20 OK 01., OK 02.,
Tema 14.1 PaBHOCHIIBHOCTD \ Coaepixanue yueOHOro MaTepuaJa 2 OK 03., OK 04.,
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YpaBHEHUH U HEPABEHCTB.
OO01re MeTobl peleHus

PaBHOCHUNIBHOCTH ypaBHeHUH H HepaBeHCTB. OmnpeneneHusi. OCHOBHBIE TEOPEMBI
PaBHOCHUJIBHBIX MCPEXOJaX B YPaBHCHUAX W HCPABCHCTBAX. O6H_II/IC MCTOAbI PCUICHUA
YpaBHEHMIA: TEpexo]l OT paBEeHCTBA (YHKIHMI K paBEHCTBY AapryMEHTOB JUIS
MOHOTOHHBIX q)YHKHHfI, MCTO/ Pa3JIOKCHHA HAa MHOKHUTCIIM, MCTOJ BBCIACHUSA HOBOM
MIepeMEeHHOH, PYHKIIMOHAIBHO-TpaduIecKuil MeTox

OK 05., OK 06.,
OK 07.,

Tema 14.2 I'pauueckuii meron | ConepkaHue y4eGHOT0 MaTepHuaJjia 2
pEILlIeHUs] ypaBHEHUH, OOure MeTobl PELIeHUs HEPABEHCTB: MEePEX0/ OT CPAaBHEHUS 3HAYEHUH (YHKLUUH K
HEPABEHCTB CPaBHEHHMIO 3HAUCHHH apryMEHTOB IS MOHOTOHHBIX (DYHKIMI, METOJ HHTEPBAJIOB,
dbyHKIMOHATBHO-Tpaduuecknii Meroa. I'paduueckuii MeTos pelIeHHS ypaBHEHUN H
HEPABEHCTB
Tewma 14.3 YpaBuenus u Coaep:xanue y4eOHOIro MaTepHuaJia 4
HEPaBEHCTBA C MOAYJIEM Onpenenenne wmopayns. Packpeitue wmonayns mno omnpexnenenutro. IIpocreitmue
YPaBHEHHUs U HEPAaBEHCTBAa ¢ MonyJeM. lIpuMeHeHne paBHOCWIIBHBIX IIEPEXONOB B
OIpe/ICJICHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C MOJYJIEM
Tema 14.4 YpaBHenus u Coaep:xanue yueOHOIro MaTepuaJia 2
HEPaBEHCTBA C apaMeTpaMu 3HaKOMCTBO ¢ napamerpom. IIpocreiiine ypaBHeHNs] 1 HEPABEHCTBA C IAPAMETPOM
Tema 14.5 CocraBnenue u IIpogeccnonaIbHO-OPHMEHTHPOBAHHOE COJIeP:KAHME 6
peleHre npopeccuoHaIbHbIX Penienue TeKCTOBBIX 33aJ1a4 NPOPECCUOHATIBHOIO COACPIKAHUS
3a/1a4 C TIOMOIIBIO YPaBHECHHU B TOM YMCJI€ NPAKTHYECKHE 3aHATHSA 6
[Ipaktuueckue 3anarust Ne 37, 38, 39
Pemniennie TeKCTOBBIX 3aJa4 MPO(ECCHOHAIBHOTO COAEPHKAHUS
Tema 14.6 Pemenue 3anau. Coaepxanue yueOHOIro MaTepuaa 4
VYpaBHeHMs U HEpaBEHCTBA OOue MeToabl pelleHHs ypaBHEHUH. YpaBHEHMS M HEpaBEHCTBA C MOJYJIEM M C 2
napaMeTpami.
Hrorosoe 3anstue. IloBropenne n3ydeHHsix TeM. [IoaroToska K 3K3aMeHy
B TOM 4McJe IPaKTHYeCKHe 3aHATHS 2
IIpakTnueckoe 3ansatue Ne 40
OOmue Meroabl pelleHHs ypaBHEHUN. YpaBHEHMsS W HEpaBEHCTBA C MOJAYIEM U C
napameTpamu
Koncyabranumn 2
IIpome:kyTouyHas aTTecranus B popMe JK3aMeHa 6
Bcero: 308
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3. YcioBus peaju3anuu nporpaMMbl 0011€00pa3oBaTeIbHON JUCIHUILTHHbBI

3.1. TpeOboBaHusi K MUHMMAJbHOMY MATEPHAJIbLHO-TEXHNYECKOMY 00eCIedeHUI0
Peanuzanusi mporpamMmbl JUCHUIUIMHBL TpeOyeT HaMWuusg y4yeOHOTO KaOWHeTa

[IpuknagHas MmaTeMaTuKa.

O6opynoBanne yueOHOro KaOMHeTA:

- [IOCAJI0YHbIE MECTA IO KOJIMYECTBY 00YUarOIINXCS;

- pabouee MeCTO MpenoaBaTes;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOMIA;

- 3aJ1aHUs JJI1 KOHTPOJIBHBIX paboT;

- Ipo(heccroHaIbHO OPUEHTHPOBAHHBIC 3a/1aHNUS;

- MaTepUaJbl IK3aMEHa.

TexHuyeckue cpeacTBa 00yueHus :

- IEPCOHATBHBIN KOMITBIOTEP C JIMIIEH3MOHHBIM MTPOTPaMMHBIM 00€CTIEYeHUEM;
- IIPOEKTOP € IKPAHOM.

3.2. Uudopmannonnoe odecneyenue 00yueHust

Hust  peanuzanuu  OporpaMmbl  OMOIMOTEUHBI  QOoHI  oOpa3oBaTEILHOM
OpraHu3allMi JOJDKEH UMETh TeYaTHbIe W/WUIU DJIEKTPOHHBIE 00pa3oBaTeNIbHBIC U
WH(POPMAIIMOHHBIE  PECYpChbl,  PEKOMEHJOBaHHBIE  JJI  WCIOJBb30BAaHHUA B
00pa3oBaTeNbHOM NPOLIECCe, HE CTaplle MATH JET C MOMEHTAa U3/IaHHUs.

3.2.1. OcHOBHBIE eYaTHbIE U 3JIEKTPOHHbIE U3TAHUSA

1. Anmumon III.A. Marematuka: anreOpa U Havyajla MAaTEMAaTHYECKOTO aHaIN3a,
reomeTpusa. Anredpa W Hadana matemaTudeckoro anammsa 10-11 kmacc. YueOHUK.
bazoBsiit u yrinyonennsiii ypoBenb./I1ILA. Anmumos, FO.M. Konsarun, M.B. TkaueBa u
np. — Mocksa: IIpocsemenue, 2021.-463c.

2. Artanacsn JI.C. Maremartuka: anrebpa M Hadajla MaTEeMaTHYECKOTO aHAJIM3a,
reometpus. ['eometpua.10-11 knmacc. YueOuuk. ba3oBelii U yriayOJaeHHBIN ypOBEHB/
JI.C. ArtanacsH, B.®. byry30s, C.b. Kagomues u np. — Mocksa: IIpocsemenue, 2021.-
287c.

JonoHuTeIbHAS yUeOHAasl JuTepaTypa:

1. boromonoB H.B. Maremaruka. Anre6pa u Hauana ananusa. ba3oBblil ypoBeHb:
10—11 xmaccel: yueOHUK 1uisi cpeaHero oomiero obpasosanus/ H.B. boromornos. -
MockBa: M3gatensctBo HOpaiit, 2023. - 241c.- (OOmeobpa3zoBaTeIbHbIA UKNI). -
ISBN 978-5-534-16084-0. - Tekct: anexktponHblit// OOpaszoBarenbHas ruiatdopma
FOpaiit - URL.: https://urait.ru/bcode/530391

2. I'yce B.A. Marematuka. ['eometpusa. ba3oBeiii ypoBenb: 10-11 kiacchr:
yueOHUK Ui cpeaHero obmero oOpasoBanusi/ B.A.I'yceB, W.b. Koxyxos,
A.A. [Ipokodnes. - 2-e uza., ucnp. u jgom. - Mocksa: UznarensctBo IOpaiit, 2023. -
281c.- (Ob6meobpa3zoBatenbubiii  1uka). -  ISBN 978-5-534-16085-7.  -Tekcr:
aneKkTpoHHbIN//  OOpa3oBarenbHass  miargopma  FOpaiit  [cait]. -  URL:
https://urait.ru/bcode/530392
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOCHUS 00111e00pa3oBaTe/;IbHOM

Kontpoar m

JTUCIHHUILINHBI

OLICHKA PpC3YyJIbTaTOB  OCBOCHUA

00111e00pa3oBaTeIbHOM

JTUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 MUCHUIUIMHAPHBIEC PE3yJIbTaThl, HalpaBJICHHbIC Ha
dbopmupoBaHre 00MKX M MPOodecCHOHATBHBIX KOMIIETCHIIMHA MO pa3iesiaM U TeMaMm
coJiepKaHusl yueOHOro MaTepuara.

Oo6mas/ THII OlleHOYHBIX
npodeccuoHaJIbHAasI Paznen/Tema MepONnpUSITUS
KOMIIE€TEHIIHS
OK 01. Beibupats P1,Temsr 1.1,1.2,1.311-0/c,1.4,1.5,1.6,1.7 TecTupoBanue
CTIIOCOOBI peIICHHUS P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 VYcrHbIl onpoc
3a1a4 P4, Temn14.1,4.2,4.3,4.4,4.5,4.6, 4.7 I1-o/c, MareMaTH4ecKui
npoeCCHOHATBLHON 4.8,4.9,4.10 JVKTaHT
eI TeIbHOCTH P 5, Temnr 5.1, 5.2 IT-o/c NunuBunyanbHas
MIPUMEHUTEITEHO P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-0o/c, 6.7, CcaMOCTOsITENbHAS
K pa3JIMYHbIM 6.8, 6.9, 6.10 IT-o/c, 6.11 pabora
KOHTEKCTaM P7,Temr1 7.1,7.2,7.3,7.4,7.5,7.6,7.7, II-0/c, [IpencraBnenue
7.8,7.9,7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 pe3yIbTaToOB
IT-o/c, 7.17 NPaKTUYECKUX
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 pabor
P9, Temr1 9.1,9.2,9.3,94,9.5 3amura TBOPYECKUX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 paboT
P11, Temer 11.1,11.2,11.3, 11.4,11.5, 11.6 I1- 3amura
o/c, 11.7 WHIUBUTYAJIbHBIX
P12, Temm 12.1, 12.2 I1-0/c, 12.3, 12.4 MPOEKTOB
P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, Kontponbhas
13.6 TI-o/c, 13.7 pabora
P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5, 11-o/c, Brinmonnenue
14.6 SK3aMEHAIIMOHHBIX
3aJaHui
OK 02. Ucnons30Bath P1,Temsr 1.1,1.2,1.311-0/c, 1.4,1.5,1.6,1.7 TectupoBanue
coBpemenHsie cpenctBa | P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 YcerHbIi onpoc
MONCKa, aHaInu3a U P4, Temr14.1,4.2,4.3,4.4,4.5,4.6, 4.7 II-o/c, MareMaTHdeCcKui
HUHTEpIpeTauu 4.8,4.9,4.10 JIUKTAHT
nHpopManuu, u P 5, Temur 5.1, 5.2 IT-o/c NuauBunyanbHas
nH(OpMaIMOHHBIE P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-0o/c, 6.7, caMOCTOSITENbHAs
TEXHOJOTUU JIJIs 6.8, 6.9, 6.10 IT-o/c, 6.11 pabora
BBITTOJIHEHUSA 33124 P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7, I1-0/c, [IpencraBnenue
npodecCuoHATBHON 78,79, 7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 pe3yIbTaToOB
JeATEIIbHOCTH IT-o/c, 7.17 PaKTUYECKUX
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 pabort
P9, Temr19.1,9.2,9.3,9.4,95 3amura TBOPUYECKUX
P 10, Temmr 10.1, 10.2, 10.3, 10.4 pabort
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 I1- 3amura
o/c, 11.7 WHIUBUYAJIbHBIX
P 12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 MIPOEKTOB
P 13, Temnr 13.1, 13.2, 13.3 I1-o/c, 13.4, 13.5, KonTponbHas
13.6 IT-o/c, 13.7 pabota
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, Bremonnenue
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14.6 9K3aMCHAIIMOHHBIX
3aJaHui

OK 03. IImanupoBate u | P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 TecTupoBanue
peanr30BbIBATh P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 VYcrHblil onpoc
COOCTBEHHOE P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaTteMaTH4YeCKHI
npodeccnoHanbHOE U P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, JUKTaHT
JUYHOCTHOE Pa3BUTHE, 4.8,4.9,4.10 NunuBuyanpHas
npeanpuHumarensekyto | PS5, Temsr 5.1, 5.2 I1-o/c CaMOCTOATEIIbHAS
JeITEeIBHOCTD B P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-0o/c, 6.7, paborta
npodeccnoHaTbEHOMI 6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue
cdepe, UCTIOIB30BaTh P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7, II-0/c, pe3yJIbTaToOB
3HaHus 1o ¢uHancosoit | 7.8,7.9,7.10,7.11,7.12,7.13,7.14,7.15, 7.16 MPaKTUYECKUX
IPaMOTHOCTH B IT-o/c, 7.17 pabor
pasnuuHbIX xku3HeHHBIX | P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 3amura TBOPYECKUX
CUTYyaLUSAX P9, Temr1 9.1,9.2,9.3,94,9.5 pabor

P 10, Temn 10.1, 10.2, 10.3,10.4 3amura

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 II- WHJUBUTYAJIbHBIX

o/c, 11.7 IPOEKTOB

P12, Temnr 12.1, 12.2 I1-0/c, 12.3, 12.4 KonTponbnHas

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, pabora

13.6 IT-o/c, 13.7 Brimonnenue

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, 9K3aMCHAIIMOHHBIX

14.6 3aJaHUN
OK 04. DddexTuBHO P 1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6, 1.7 TectupoBanue
B3aHMMOJICMCTBOBATh U P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YcerHbIi onpoc
paborats B koymektuBe | P 3, Tems 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTH4eCKUi
1 KOMaH]Ie P4, Teme1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, JUKTaHT

4.8,4.9,4.10 NunusunayanbHas

P 5, Temsr 5.1, 5.2 IT-o/c CaMOCTOSTEIbHAS

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 II-0/c, 6.7, paborta

6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue

P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7, II-0/c, pe3yabTaToOB

78,79, 7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 MPaKTUYECKUX

IT-o/c, 7.17 pabort

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6 3amura TBOPYECKUX

P9, Temr1 9.1,9.2,9.3,9.4,95 pabor

P 10, Temsr 10.1, 10.2, 10.3, 104 3ammura

P11, Temer 11.1,11.2,11.3,11.4,11.5, 11.6 I1- WHIVUBUYaTbHBIX

o/c, 11.7 IPOEKTOB

P12, Temsr 12.1, 12.2 I1-o/c, 12.3, 12.4 KonTponbnas

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, paborta

13.6 I1-o/c, 13.7 Brimonnenue

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, 9K3aMEHALIMOHHBIX

14.6 3aaHui
OK 05. OcyiecTBasiTh P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
ycTHyi0 M tuckMeHnyto | P 4, Tems1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, YcrHbIi onpoc
KOMMYHHUKAIMIO HA 4.8,4.9,4.10 MaremaTuueckuii
roCyJ1apCTBEHHOM P 5, Temur 5.1, 5.2 IT-o/c IUKTAHT
si3pIKe Poccuiickoit P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0/c, 6.7, NunuBuayanbHas
®denepanyu ¢ y4eToM 6.8, 6.9, 6.10 IT-o/c, 6.11 CaMOCTOSTEIILHAS
0coOeHHOCTEN P7,Temr1 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 II-o/c, paborta
COIIMAJIBHOTO U 7.8,7.9,7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 [IpencraBienne
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KYJBTYPHOTO IT-o/c, 7.17 pe3yJIbTaToOB
KOHTEKCTa P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 MPaKTUYECKUX
P9, Temr1 9.1,9.2,9.3,94,9.5 pabort
P 10, Temsr 10.1, 10.2, 10.3, 104 3amura TBOPYECKUX
P11, Temer 11.1,11.2,11.3,11.4,11.5, 11.6 I1- pabor
o/c, 11.7 3ammra
P12, Temnr 12.1, 12.2 I1-0/c, 12.3, 12.4 WH]IUBUYyAJIbHBIX
P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, MIPOEKTOB
13.6 II-o/c, 13.7 KoHTtposbHas
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, paborta
14.6 Brimonnenue
9K3aMEHAI[MOHHBIX
3aJaHuN
OK 06. IIposiBnaTh P 1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6, 1.7 TectupoBanue
rpak1aHCKO- P4, Temn14.1,4.2,4.3,4.4,4.5,4.6, 4.7 I1-o/c, YcrHbIi onpoc
MaTPUOTUYECKYIO 48,49, 4.10 Maremaruueckuit
MO3UIIHIO, P 5, Temnr 5.1, 5.2 IT-o/c JUKTaHT
JTEMOHCTPUPOBATH P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-0o/c, 6.7, NnnusuayanbHas
oco3HaHHOe mmoBeAeHune | 6.8, 6.9, 6.10 IT-o/c, 6.11 CaMOCTOSITEIbHAs
Ha OCHOBE P7,Temr1 7.1,7.2,7.3,7.4,7.5,7.6,7.7, II-0/c, pabora
TPaIUITMOHHBIX 7.8,7.9,7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 [IpencraBieHue
00IIIeYeTIOBEYECKIX IT-o/c, 7.17 pe3yabTaToOB
IICHHOCTEM, B TOM P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MPaAKTUYECKHUX
YHUCJIE C YYETOM P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, pabor
rapMOHH3ALUU 14.6 3amura TBOPYECKUX
MEXHaIlMOHAJIBHBIX U pabort
MEXPETUTHO3HBIX 3amura
OTHOIIIEHUH, WHIMBUTyaJIbHBIX
MIPUMEHSITH CTaHIAPTHI MPOEKTOB
AHTUKOPPYIITHOHHOTO KoHnTponsHas
IMOBEICHUS paboTa
Bremonuenue
9K3aMEHAIIMOHHBIX
3aJaHuN
OK 07. ConeiictBoBats | P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 Tectuposanue
COXPAHEHUIO P2, Temn 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 VYcrHblil onpoc
OKpY>Karollen cpeabl, P 3, Temsr 3.1, 3.2, 3.3. I1-0/c, 3.4 MareMaTn4ecKui
pecypcocOepeKeHHIO, P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 II-o/c, JUKTaHT
MIPUMEHSITh 3HAHUSI 00 4.8,4.9,4.10 NunuBuayanbHast
U3MEHEHMH KIIMMATa, P 5, Temur 5.1, 5.2 IT-o/c CaMOCTOSITEIbHAS
TIPUHIIHIIBI P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-0o/c, 6.7, paborta
OEpEKITUBOTO 6.8, 6.9, 6.10, I1-o/c, 6.11 [Ipencrasinenue
MPOU3BOICTBA, P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 II-o/c, pe3yabTaToOB
s pexTuBHO 78,79, 7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 MPaAKTHYECKUX
JIENCTBOBATH B IT-o/c, 7.17 pabot
Ype3BbIYANHBIX P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 3anmTa TBOPYECKHUX
CUTYaLUIX P9, Temr1 9.1,9.2,9.3,94,9.5 pabor
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amuTa
P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6 I1- VHIUBUYAJIBHBIX
o/c, 11.7 MIPOEKTOB
P 12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 Konrtponbnas
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, paborta
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13.6 I1-o/c, 13.7
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c,
14.6

Brimonnenue

9K3aMCHAIIMOHHBIX

3alaHUuN
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