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1. MACIIOPT PABOYEWM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA
MATEMATHKA

1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI

Pabouas nmporpamMMa yueOHOro mpeaMeTa SBISETCS COCTAaBHOW YacThlO MPOTrPAMMHO-
METOAMYECKOIO  CONpPOBOXJAEHUs  oOpasoBaresbHOM  mporpammel  (OIl)  cpeanero
npodeccuonansHoro oopazosanus (CI1O) mporpaMMbl MOATOTOBKH CIEIIUAIMCTOB CPEHETO 3BEHA
no crienuanbHocTd 12.02.01 «ABuanimoHHbIE IPUOOPBI U KOMIUIEKCHIY.

[Tporpamma y4yeOHOro mnpeaMera MOXKET ObITh HCIOJIb30BaHA B IMPO(ECCHOHAIBHBIX
00pa30BaTeNbHBIX OpPraHU3alKAX, PEATU3YIOLX 00pa30BaTeNIbHYIO IPOrpaMMy CPEIHEro 00IIero
oOpaszoBanus B npenenax ocsoeHust OII CIIO Ha 6a3e OCHOBHOro 00IIero 0Opa3oBaHUS IpPU

MMOATOTOBKE CIICHHUAJIMCTOB CPCAHCTO 3BCHA.

1.2. MecTo y4eOHOro npeaMera B CTpPyKType NPpOrpaMMbl NOATOTOBKH CIEeNHAJINCTOB
CpelHero 3BeHa
VYuebuslit mpeamer «MareMaTHKay sBIIsETCs y4eOHBIM IPEAMETOM 00111e00pa30BaTEIbHOIO

1uKJia (yriayOleHHbIH YPOBEHb).

1.3. llesin 1 3aga4um y4eOHOr0 nmpeaMera, Tpe0OBaHUs K Pe3yJIbTATAM OCBOCHHS Y4eOHOI0
npeamera
1.3.1 Lean yuyeOHOrO npeamera

Cognepkanre mporpaMmbl Tnpeamera «MaTemaTuka) HaIlpaBiIe€HO Ha JOCTHIXKEHUE
CIEAYIOLIUX LETIEH:

— (hopMupOBaHHE IIEHTPAIBHBIX MAaTEMaTUYECKHX TOHSATHUH (YMCIO, BETUYHMHA,
reoMerpuueckas (Qurypa, MepeMeHHas, BEpPOSTHOCTh, (QYHKIUS, NPOU3BOAHAS, HHTErpan),
o0ecrnevynBaroUX MPEeMCTBEHHOCTh M TMEPCHEKTUBHOCTh MaTeMaTH4YecKoro oOpa3oBaHUs
00yJaromuxcs;

— TOJBEJICHHE 00YJarOIIUXCS Ha IOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MAaTCMAaTUKHU U OKPYXAIECro MHpa, MNOHMMAaHHUIO MAaTEMAaTUKW KaK YacCTu O6HIGi/JI KYJIBbTYPBbI
YEJI0BEUECTBA,

— pa3BUTHE HHTEJUIEKTyaJIbHBIX W  TBOPUYECKHX CHOCOOHOCTEM  oOydaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHUM, KPUTUIHOCTH MBIIIIICHUS, HHTEpeca
K U3YYCHHUIO MAaTEMaTUKU;

— ¢opmupoBaHue  (YHKIIMOHATBHOW  MaTEeMAaTHMYECKOH  TpPaMOTHOCTH:  yYMEHHUS
pacro3HaBaTh MaTEMaTUYECKHE ACTEKThl B PEAbHBIX KU3HEHHBIX CUTYAIlUsAX U MPU U3YUYCHUU
JIPYTuX Y4eOHBIX MPEAMETOB, NMPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (GOopMyIupoBaTh
HNX Ha A3BIKEC MATCMATHUKH W CO3JaBaTb MATCMATHYCCKHUC MOACIH, NPUMCHATH OCBOEHHEBIN
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MaTeMaTUYeCKU anmnapart JUlsl pelieHrs IPaKTUKO-OpUEHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBAThH

1 OLICHHUBATDH IMOJIYYCHHBIC PC3YJIbTAThI.

1.3.2 IlnanupyemMble pe3yJibTaThl 0CBOCHHA Y4eOHOro npeamera B coorBercTBrU ¢ PI'OC

CIIO u Ha ocuoBe ®I'OC COO

O01me KOMIeTeH NI

IInanupyemsle pe3yjbTaThbl 00y4eHHS

Oo01mme

JAucnunimHapHbie

OK 01 Bei6bupats
CIIOCOOBI PELICHUS
3agad
podecCHoHATBLHOM
NeATeIbHOCTH
PUMEHUTEIHHO

K Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTB K TPYAY,
OCO3HAHUE [IEHHOCTH
MacTepcTBa, TpyAoto0ue;

- TOTOBHOCTb K aKTUBHOM

e TEIbHOCTH
TEXHOJOTUYECKON U
COLIMATILHOM HAIMIPaBJICEHHOCTH,
CIIOCOOHOCTH MHUIIMHPOBATD,
[JIaHUPOBATh U
CaMOCTOSITEIIbHO BBITIOJIHSTH
TaKylo JIeSITeIbHOCTD;

- HHTEPEC K Pa3InYHbIM
cthepam npodeccuoHaIbHON
IMesITeIbHOCTH,

OBna/ieHre YHUBEPCAIbHBIMU
yueOHBIMU MTO3HABATEIBHBIMU
IMENCTBUSIMU:

a) 6a30BBIC TOTUUECKHUE
IEeCTBUS:

- CAMOCTOSITEIFHO
(bopMynupoBaTh U
AKTYaJIM3UPOBATh MPOOIEMY,
[paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIIMBATh
CYIIECTBEHHBIN NMPU3HAK WU
OCHOBaHWUS JIsl CPDAaBHEHMS,
Ki1accupuKanuu u
0000IIEHNS;

- OIIpPEACIATh LU

e TeTbHOCTH, 33]1aBaTh
MapaMeTpsl U KPUTEPUU HX
ITOCTH>KEHMUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTHUBOPEYUS B
[pacCMaTpPUBAEMBIX SIBJICHUSX;
- BHOCUThH KOPPEKTHUBEI B

MEATCIIBHOCTb, OLICHUBATDb

-BJIaJICTh METOIaMU JI0Ka3aTeIIbCTB,
QUITOPUTMAaMH PEIICHUs 3a/1a4; YMEHUE
(hopMyIHpOBATH OIIpEACIICHUS,
AKCHOMBI U TEOPEMBI, IPUMEHSTD UX,
[IPOBOJUTH JJOKA3aTEIbHbIE
paccyKAeHUs B XO/I€ PELIeHUs 3a/1a4;

- YMETb OIEPUPOBAThH MOHATHIMHU:
CTEINEHb YUCIIa, JJorapu(M YUCIa;
YMEHUE BBITIOJIHSITH BEIYUCIICHHE
BHaYEHUH U peoOpa3oBaHus
BBIPA)KEHHUI CO CTETICHSMU H
lorapugmamu, mpeodpazoBaHUS
NPOOHO-PALIMOHATIBHBIX BBIPAYKEHHUIA;

- YMETb OIIEPUPOBAThH MOHATHIMHU:
pallOHATIbHbBIE, HPpPALlMOHAIIbHBIE,
[OKa3aTesbHbIC, CTEIIEHHBIE,
imorapudmuyeckue,
TPUTOHOMETPUYECKHE YPaBHEHUS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETb OIEPUPOBATH TTOHATHIMU:
(hyHKIUS, HeTIpepbIBHAs (QyHKIUS,
POM3BO/IHAs, IEpBOOOpa3Has,
OTIpeIeIeHHbI UHTErpall; YMETh
HaXOUTh IPOU3BOHbIE HIEMEHTAPHBIX
(yHKLMH, UCTIONIB3YSI CITPABOYHbIE
MaTepHAaJIbI;, UCCIIEA0BATH B
MPOCTEUIIHX CITydasix (yHKIIMA Ha
MOHOTOHHOCTH, HAXO/IUTh HANOOJIBIITHE
M HAaMMEHBIINE 3HAUCHUS (DYHKITHIA,
CTPOUTH TPaPUKH MHOTOUIECHOB C
MCTIOJIb30BAHUEM alllapaTa
MaTeMaTHYeCKOr0 aHAJIN3a; TPUMEHSTh
[TPOU3BOIHYIO IIPH PEILICHUH 33a]1a4 Ha
NIBI)KEHUE; PEIIaTh MPAKTHKO-
OpHEHTHPOBAHHBIC 3a/1a4X Ha
HaOOJIBIIINE U HANMEHBIITNE 3HAYCHHS,
HA HAXOX/ICHUE ITyTH, CKOPOCTH U

YCKOpEHUS;
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COOTBETCTBHUE PE3YJIbTATOB
[1eJ15IM, OLICHUBATh PUCKHU
[TOCJICICTBUI JICITEIHHOCTH,

- pa3BUBATb KPEAaTUBHOE
MBIIIJICHUE NTPU PEUICHUH
PKU3HEHHBIX TTPOOJIEM

0) 6azoBbIC
CCIIEA0BATEILCKIE NCHCTBUS:
- BIIQJICTh HaBBIKAMU y4eOHO-
HCCIICIOBATEIbCKOMN U
[IPOEKTHOM €SI TEIbHOCTH,
HaBBIKAMH Pa3peIICHUs
po0Jem;

- BBISIBJIATH IPUUMHHO-
CIIeICTBCHHEIC CBSI3U U
AKTYaJIM3UpOBaTh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€
[pEIICHUS, HAXOUTh
APTYMEHTBI JIJIs1
ITOKa3aTeIbCTBA CBOMX
YTBEP>KJICHH, 3a7]aBaTh
[apaMeTpbl U KPUTEPUHU
[pELICHUS;

- AaHAJIM3UPOBATH MOJTYyYEHHBIE
B X0JI€ PEIICHUS 3a]1a4i
[PE3YIbTaThl, KPUTUUYECKH
OIICHUBATH UX JJOCTOBEPHOCTb,
[IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

-- YMETh IEPEHOCUTh 3HAHUS B
[MO3HABATENIbHYIO U
MPaKTUYECKYIO 00JacTu
PKH3HEISITCILHOCTH;

- YMETh UHTETPUPOBATH
BHAHUS U3 Pa3HBIX
MpEAMETHBIX 00J1acTel;

- BEIJIBUTaTh HOBEIC HJIEH,
[peasiaraTh OpUruHAIbHBIE
[MOAXO/bI U PEIICHHUS;

1 CIIOCOOHOCTH UX
CII0JIb30BaHUS B
MO3HABaTEIILHOM U
COLIMAIbHON MTPAKTHKE

- YMETb ONEPUPOBATH MOHATHIMU:
panroHanIbHas QYHKINA, TIOKa3aTelbHas
(byHKIMA, cTeneHHas QyHKIHS,
morapugmuyueckas GyHKIus,
TPUTOHOMETpUUYECKHE (DYHKIUH,
oOpaTHbIC PYHKIIMW; YMEHUE CTPOUTD
rpauKu U3y4eHHBIX (QYHKIIUH,
MICII0JIb30BaTh IpaUKU IpU U3yYEHUU
[IPOLIECCOB U 3aBUCUMOCTEH, IIPU
peLIeHUHN 3aj1a4 U3 IPYTUX YIeOHBIX
MPEIMETOB U 3a]1a4 U3 PEeaTbHOM KU3HHU;
BBIpA)XaTh (OPMYIIAMHU 3aBUCHIMOCTH
MEKIy BEJIMYMHAMU;

- YMETb PEelIaTh TEKCTOBBIE 331a4H
Pa3HBIX TUIOB (B TOM YHCIIE Ha
[IPOLICHTBI, J0JIM U YacTH, Ha ABHIKEHHE,
paboTy, CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 3a]1a41 U3 00JIACTH YIIPaBIICHUS
ITMYHBIMU M CEMEHHBIMH (DUHAHCAMH );
COCTABJISATH BBIPAKEHHUS, yPAaBHEHHS,
HEpaBEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3aJjauu, UCCIIE0BATh MOJYyYEHHOE
peleHne U OLIeHUBATh
[PaB/010I00HOCTh PE3YJIbTAaTOB;

- YMETb ONEpPUPOBAThH MOHATHIMHU:
cpeaHee apupmMeTHIecKoe, Merana,
HanOoJIbIIIee M HANMEHBIIIee 3HAYCHN S,
pa3Max, TUCTIEPCHs, CTAaHIapTHOE
OTKJIOHEHHUE YHCIIOBOTO HA0OPa; YMETh
13BJIEKaTh, MHTEPIPETUPOBATh
MH(OPMALINIO, TPEICTABIECHHYIO B
TabaMIax, Ha JuarpaMMax, rpapukax,
OTpa’karollyro CBOMCTBA peabHbIX
MPOIIECCOB M SIBJICHUI; TIPE/ICTABIATH
MHGOPMAIIHIO C TIOMOIIBHIO TaOIUI 1
rarpaMM; CCiIeIoBaTh
CTaTUCTHUYECKHUE JAHHBIE, B TOM YHCIIE C
MpUMEHEHHEM TpaprUeCKuX METOJ0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHATHIMU:
CIIy4alHBIH OIBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTD CIyYaitHOTO
COOBITHS; YMETh BBEIYUCIISATH
BEPOSITHOCTH C UCTIOB30BaHIEM
rpadUIecKuX METOJIOB; TPHUMEHSTh




(hOpMYJIBI CIIOKEHHS U YMHOKEHHS
BEPOSATHOCTEH, KOMOMHATOPHBIE (hAaKTHI
1 (OPMYIIBI IPH PEILICHUH 33a4;
OLIEHUBATh BEPOSTHOCTH PEaIbHBIX
COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMU
BEJIMYMHAMU; YMEHHE IPUBOIUTh
[IpYMeEpBbI IPOSBICHUS 3aKOHA OOJIbIINX
qKcen B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX

- YMETb ONEPUPOBATH MOHATHIMU:
TOYKa, MpsiMasi, INIOCKOCTb,
[POCTPAHCTBO, IBYTPAHHBIN YTOII,
CKpELIMBAIOILUECS MIPSIMBbIE,
[apaenbHOCTh U
[EepHIEHIUKYIAPHOCTD MPSIMBIX U
[UIOCKOCTEH, yroia Mexay NpsiMbIMHU,
YTOJI MEXKAY MPSIMOU U TTIOCKOCTHIO,
YTOJI MEXIY IIIOCKOCTSIMH, PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE
MEXIy IPSIMBIMHU, PACCTOSTHHE MEXKTY
[UIOCKOCTSIMH; YMEHHUE HCII0JIb30BaTh
[IpY PELICHUH 33/1a4 U3Y4YEeHHbIE (PaKThl
1 TEOpEMBI TNIAHUMETPUN; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKpY’KaloIIero MUpa;

- YMETb OIEPUPOBATH TTOHATHIMU:
MHOTOTPaHHUK, CEYCHNE
MHOTOTpaHHUKA, KyO, mapaieienune],
pu3Ma, nupamuaa, Gpurypa u
[OBEPXHOCTh BPALIEHUS, IUIUH]D,
KOHYC, 1ap, chepa, ceueHust pUrypol
BpALIEHUs, TNIOCKOCTh, KacaroIascs
cdepsl, UINHAPA, KOHYCa, IUIOIAb
MOBEPXHOCTH TTHPAMHUIBI, IPU3MEI,
KOHYyCa, IWIMHApPA, TUIOMAb ChepHl,
00BeM KyOa, MPSIMOYTOJILHOTO
MapasieenuIeNa, MMPaMuIbl, IPH3MBI,
[UIMHApA, KOHYCa, [I1apa; yMEHHe
M300pakaTh MHOTOTPAHHUKU U
[MOBEPXHOCTHU BPALICHUS, UX CEUYCHHS OT
PYKH, C TOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB U 3JICKTPOHHBIX CPEJ/ICTB;
YMEHHUE paclio3HaBaTh CHMMETPHIO B
[IPOCTPAHCTBE; YMETh PacIO3HABATh
MPaBUIHLHBIE MHOTOTPAHHUKH;




- YMETb OIIEPUPOBATH MOHATUSIMHU:
ITBI)KEHUE B IIPOCTPAHCTBE, MTOA0OHbIE
(uryphl B IPOCTPAHCTBE; UCTIOIB30BAThH
OTHOLLEHHUE IIJIOMAJeH TOBEPXHOCTEN U
00BEMOB MTOA00HBIX UTyp Mpu
pELIEHUN 3a1a4;

- YMETb BBIYUCIIATh FEOMETPUUECKHE
BEJIMYMHBI (IJIMHA, YroJl, IUI0IIA/b,
00BEM, TUTOIIAb TOBEPXHOCTH),
MCTIOIB3Ysl N3yYeHHBIE (POPMYITBI U
METO/1bI;

- YMETb OIIEPUPOBATH MOHATUSIMHU:
[IPSIMOYTOJIBHAS CUCTEMA KOOPIMHAT,
KOOpAMHATHI TOYKH, BEKTOP,
KOOpPAMHATHI BEKTOPA, CKAJIIIPHOE
[IPOU3BENICHUE, YTOJI MEXKIY BEKTOPAMH,
CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA HA YHUCJIO; HAXOIUTh C
MOMOIIBIO U3YYEHHBIX (OPMYIT
KOOpJMHATHI CEPEANHBI OTPE3KA,
pacCTOSTHUE MEXKIY JBYMs TOUKaMHU;

- YMETh BBIOMPATh MOAXOIAIINN
M3Y4EHHBIN METOJ JUIs PELLICHUS 3aa4H,
pacrio3HaBaTh MaTeMaTHUECKUE (PAKThHI U
MaTEMaTHYECKUE MOJIEIH B IIPUPOIHBIX
11 OOIIIECTBEHHBIX SBJICHUSX, B
MCKYCCTBE; YMETh IPUBOJUTH PUMEPDI
MaTEMaTHYECKUX OTKPBITHM POCCUICKON
1 MEUPOBOM MaTeMaTU4EeCKON HayKH.

- YMETb OIIEPUPOBATh MOHATUSIMHU:
OIIpECIEHUE, AaKCHOMA, TEOPEMA,
CJIEICTBUE, CBOMCTBO, TPU3HAK,
TOKa3aTENNbCTBO, PABHOCHIIBHBIE
(bopMyJIHPOBKH; yMETH (hOPMYIUPOBAThH
00paTHOE ¥ MPOTUBOIOJIOKHOE
YTBEpXACHHUE, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBHI, UCIIOJIB30BATH METO/T
MaTEMaTHYECKON MHAYKLUHU; IPOBOIUTH
TOKa3aTENbHBIE PACCYXKACHUS IIPU
pEILIEHNH 3aj]a4, OLIEHNBATh
IIOTMYECKYIO TPaBUIIBHOCTh
PACCYXICHHUI;

- YMETh OIEPUPOBATH MOHATUIMHU:
MHO>KECTBO, TIOAMHOXECTBO, OTIEpaIII
HaJ] MHOXXECTBAMU; YMETh HCIOIb30BaTh




TEOPETUKO-MHOKECTBEHHBIH anmnapaT
ISl OTIMCAHMSI PEaJIbHBIX MPOIIECCOB U
SIBIICHU TIPY PEIICHUH 3a/1a4, B TOM
HHCIIe U3 JPYTUX y4eOHBIX IPEAMETOB;
- YMETh OIEPUPOBATh MOHATUSAMU: Tpad,
CBSI3HBIN rpad), AepeBo, UKL, Tpad Ha
[JIOCKOCTH; YMETh 3aJaBaTh U
OTMHCHIBAThH Tpadbl pa3IMYHBIMU
Crioco0amu; NCIOIB30BaTh Tpadbl IpU
peleHnH 3aj1ad;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATUSIMH: COUYETaHUE, IEPECTAaHOBKA,
YHMCIIO COYETaHUH, YHUCIIO EPECTAHOBOK;
ouHoM HploTOHA; yMEHNE IPUMEHSATh
KOMOMHATOpPHBIE (PAKTHI U PACCYKICHUS
IUISL pEeIlIeHus 3a/1aY;

-YMETb OTIEPHPOBATH OHATHSIMH:
HATypaJIbHOE YHUCIIO, IIEJI0E YHCIIO,
OCTaTOK MO0 MOJTYJIIO, pallHOHAIEHOE
YHCII0, HPPALMOHATBHOE YHCIIO,
MHO>KECTBA HATYPaJIbHBIX, IIEJIbIX,
paIOHATBHBIX, TEHCTBUTENBHBIX
YKCell; yMETh UCIOJIb30BaTh MIPU3HAKU
ITeJIMMOCTH, HAUMEHBIIHI OOIINHA
NenTuTeNh U HauMeHblIee o01ee
KpaTHOE, anroput™ EBkimaa npu
peIeHnH 3a7a4; 3HAKOMCTBO C
Pa3IMIHBIME TO3UIIHOHHBIMH
CHCTEMaMH CYHCIICHUS;

- YMETh CBOOO/THO ONIEPUPOBATH
MOHSATHSAMM: CTETEHb C LIEJIbIM
MoKa3aresieM, KOpeHb HaTypajJbHON
CTETIEHH, CTENEHb C pallMOHAIbHBIM
MOKa3aTeJIeM, CTETICHb C
NeCTBUTENBHBIM (BEILIECTBEHHBIM )
MoKa3aTeJieM, JJorapu@m 4rcia, CHHYC,
KOCHHYC U TAaHTEHC MTPOU3BOIIEHOTO

BV (WER

- YMETb ONEPUPOBATH MOHATHIMU:
TOX/IECTBO, TOXK/IECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMA YPABHEHUH U
HEpaBEHCTB, PABHOCHIILHOCTh
YPaBHEHHIA, HEPABEHCTB M CUCTEM,
panroHaTBHBIE, HPpPAIIHOHATIEHBIE,




MoKa3aTeIbHbIE, CTETICHHBIE,
lorapupmMuIecKue,
TPUTOHOMETPUUYECKHE YPAaBHEHHUS,
HEpaBEHCTBA U CHCTEMbI; YMETh PelIaTh
YPaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C
[IOMOILBIO PA3JIMYHBIX IPUEMOB; PEIIaTh
YPaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C
[apaMeTpoM; IPUMEHSTh YPaBHEHMUS,
HEpaBEHCTBA, UX CUCTEMBI ISl PELICHUS
MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3
Pa3IMYHBIX 00JIaCTe HAYKH U pealbHOM
PKI3HH,

-yMeTb CBOOOJIHO ONEpUPOBATh
MOHSITUAMHU: TPpaPUK PYHKIINH,
oOpatHast QyHKIKS, KOMIO3HUIIUS
(dyHKIUH, TUHETHAS QYHKIIHS,
KBaJpaTHIHAs QYHKIUS, CTCTICHHAS
(bYHKIIHS C LIETBIM ITOKa3aTeleM,
TPUTOHOMETPHUYECKHE (DYHKIHH,
0OpaTHBIE TPUTOHOMETPUIECKHE
(yHKLIMH, TOKa3aTeJIbHAs U
iorapugmuyeckas pyHKIUHN; yMETh
CTPOUTH TpapuKH (QYHKIHMHA, BBITOIHAT
npeoOpazoBanus rpadukoB yHKINH;
-YMETb UCIOJIBb30BaTh I'pa KU
(YyHKIWH 17151 ©3y9EeHUS TPOIIECCOB U
BaBHCHUMOCTEH MPH PEeIICHUH 3324 U3
NMPYTruX y4eOHBIX MPEAMETOB U U3
[pEaIbHOM JKU3HU; BBIPAKATH
(hopMyIaMu 3aBUCUMOCTH MEXKILY
BEJINYMHAMUY;

- YMETb CBOOOTHO ONIEPUPOBATH
MOHSATUSAMM: YETHOCTb (DYHKIIUH,
MEePUOTNIHOCTD (DYHKIINH,
OTrpaHMYEHHOCTh (PYHKIIUH,
MOHOTOHHOCTH (DYHKITHH, YKCTPEMYM
(yHKIIMHM, HauOoJIbIIIEe U HAUMEHbIIIEe
BHa4YeHUs (PYHKIIUU HA IPOMEKYTKE;
YMETh IPOBOJUTDH UCCIIEOBAHHE
(yHKIIMU; yMETh UCIIOIB30BaTh
cBOMCTBA U rpadUKu GYHKLIUH JUIS
peleHns ypaBHEHHI, HEPABEHCTB U
3ajad c mapaMeTpaMu; n300pakaTh Ha
KOOPJAMHATHOH IJIOCKOCTA MHOXECTBA
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[PEIICHUI YPaBHEHUM, HEPABEHCTB U UX
CUCTEM;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHSATHSIMU: TIOCJICIOBATEIILHOCTD,
apudmeTnyeckas mporpeccus,
reoMeTpuyecKas mporpeccus,
OCCKOHEYHO yOBIBArOIIIAs
reoMeTpHUUecKas POrpeccusi; yMeTh
3a/laBaTh MOCIIEI0BATEIIBHOCTH, B TOM
YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX
(hopmyu;

- YMETh OIEPUPOBATH MOHSATUSIMHU:
HEIPEPHIBHOCTH (DYHKIIMH, aCUMITOTHI
rpaduka QyHKINU, IEpBas U BTOpas
pPOM3BOIHAS (PYHKIIHH,
reOMETPUUYECKUN U PUBNIECKUI CMBICI
[POU3BOHOM, TIEPBOOOpa3Has,
OTIpeICIICHHBIA HHTETPAIT;, YMETh
HAXOWTh aCHMIITOTHI rpaduka
(hYHKIIUU; yMETh BBIYUCIIATH
[IPOM3BOIHBIC CYMMBI, IPOU3BEACHHUS,
YACTHOTO ¥ KOMIO3UIINU (DYHKITUH,
HAXOJUTh YpaBHEHUE KacaTeIbHOU K
rpaduky GyHKIUU;

YMETbh UCIOJIb30BaTh MIPOU3BOIHYIO JIJIS
rccneaoBaHust QyHKIMH, TS
HAXOXKICHHS HAWTYYIIEro PEIICHUS B
MPUKJIAIHBIX, B TOM YHCJIE COITUATBHO-
PKOHOMHYECKUX M (DH3MYECKUX 3a7adax,
IS OTIPEICIICHUS CKOPOCTH U
YCKOPEHUS; HaXOAUTh IUJIOMIAId U
00BEMBI (PUTYP C TIOMOIIBI0 UHTErpaa;
[IPUBOIUTH MPUMEPHI MATEMATUYECKOTO
MOJIETUPOBAHUS C TIOMOILBIO
mudpepeHIaIbHBIX YPaBHEHUI;

- YMETh OIEPUPOBATH MOHATHSIMHU:
KOMIUIEKCHOE YHCJI0, CONPSHKCHHBIC
KOMITJICKCHBIE YHCIIa, MOYTb U
QpPTryMEHT KOMIUIEKCHOTO YHcia, popma
Bamcu KOMIUIEKCHBIX YHCEN
(reomeTpuveckasi, TPUTOHOMETPHYECKAs
1 anredpanveckasi); yMeTh IPOU3BOIUTH
aprudMeTHIECKHUE IEHCTBHS C
KOMITJICKCHBIMH YHCIIAMH; TIPUBOIUTH
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[IPUMEPBI UCIT0JIb30BAHUS KOMIUIEKCHBIX
g CElT;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATUSAMU: CpeiHee apu(PMETHIECKOe,
MeinaHa, HauOoJIblIee U HaUMEHbIIee
BHAYEHUS, pa3Max, IUCIEPCHs,
CTaHIapTHOE OTKJIOHEHHE JUIsl OITUCAHMS
YMCJIOBBIX JAHHBIX; YMETh HCCIEI0BATh
CTaTUCTUYECKHUE JIaHHBIE, B TOM YHUCIIE C
MpUMEHEHHEM TpaprUECKUX METOA0B U
PIIEKTPOHHBIX CPEJICTB; rpauyecKku
MCCIIeIOBAaTh COBMECTHBIC HAOIIOICHUS
C IIOMOILBIO TUarpaMM pacCeuBaHusI U
ITMHEMHOMN perpeccuy;

- YMETb HAXOJUTb BEPOATHOCTH
COOBITHI C UCTIONB30BaHUEM
rpaduyecKux METOAOB; IPUMEHSTH JUIsI
pereHus 3a1a4 GopMyITbl CIIOKCHHS U
YMHOKEHHS BEPOATHOCTEH, hopmMyITy
[OJIHOM BEPOSITHOCTH, (popmMyITy
bepHyM, KOMOUHATOPHbIE (DAKTHI U
(bopMyJIbl; OLIEHUBATh BEPOSTHOCTH
peabHbIX COOBITUI; YMETh
OIIEpUPOBATh NOHATUAMU: CIIy4daiHast
BEIMYNHA, PACIIPEECIICHNUE
BEPOSTHOCTEHN, MaTEMaTHUECKOE
OKUJaHHe, JUCTIePCUsl U CTaHAapTHOE
OTKJIOHEHHE CIIy4allHOW BEJIMYUHBI,
(hyHKIIUHU pactpeieNeHNs U IUIOTHOCTU
[PaBHOMEPHOT O, TOKA3aTENbHOIO U
HOPMaJIBHOTO PACIIPENETICHU; YMETh
MICII0JIb30BaTh CBOMCTBA N3Y4YEHHBIX
pactipefieIeHui 171 peLIeHMs 3a/1a4;
BHAKOMCTBO C IOHSATUSIMU: 3aKOH
0OJIBIINX YKCET, METOJIbI BBIOOPOUHBIX
MCCIeA0BaHUM; YMETh IPUBOIUTH
[pUMEpPHI MPOSIBICHUS 3aKOHA OOJIBIINX
qrceN B IPUPOTHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATHSMM: TOUKA, IPsIMas, INIOCKOCTb,
[POCTPAHCTBO, OTPE3OK, Ty, MIIOCKUI
YTOJ1, IBYTPAHHBINA YTOJ1, TPEXTPaHHBIN
YTOJ1, IepeceKaroIrecs, napauieabHble
1 CKpEIlMBAOIIKECs IPSIMBIE,
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MapaiebHOCTh U
MEPIEeHAUKYISIPHOCTD MPSIMBIX U
[JIOCKOCTEH, YIOJl MEXAY IIPSAMBIMU,
YTOJI MEXAY IPSIMOM U INIOCKOCTBIO,
YTOJI MEXKAY IIIOCKOCTSIMU; YMETh
MICII0JIb30BaTh MPH PEILICHUH 3aa4
M3y4eHHbIE (DAKTHI U TEOPEMBI
[UIaHUMETPHH; YMETh OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM
MHUpE; YMETh ONEPUPOBATH MOHATUSMU:
MHOTOTPaHHUK, CEYCHUE
MHOTOTpaHHHKA, TPABUIIBHBIN
MHOIOI'paHHMK, IPU3Ma, MUpaMU/JIa,
(urypa 1 moBepXHOCTb BPAILLICHUS,
[MIIMH/IP, KOHYC, ap, cdepa, pa3BepTKa
[IOBEPXHOCTH, CEYECHUsI KOHYCA U
[MIMHpPA, apajuIeIbHbIE OCH WU
OCHOBaHUIO, CEUYEHUE 111apa, MII0OCKOCTb,
Kacarolascs cepbl, LUINHAPA, KOHYCAa;
YMETh CTPOUTH CEUCHHE
MHOTrOrpaHHMKa, 1300paxarhb
MHOTOI'paHHHUKH, (PUTYpPBI U
[IOBEPXHOCTH BpAILICHUS, UX CEUCHUS, B
TOM YHCJIE C TIOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; yMETh IPUMEHSTh CBOWCTBA
reOMETPUUECKUX QUryp,
CaMOCTOSITENIbHO (POPMYITUPOBATH
onpeaeneHus: U3ydyaeMbIxX Quryp,
BBIIBUTATh THITOTE3bI O CBOMCTBAX H
MpU3HAKaX FeOMETPUUECKUX puryp,
00OCHOBBIBATh MJIM OIPOBEPIaTh UX;
YMETh POBOJUTH KJIaCCU(DUKALIUIO
(buryp no pa3nTU4HBIM MIPU3HAKAM,
BEITIOJTHATH HEOOXOTMMBIE
ITOTIOTHUTEIIbHBIE TIOCTPOEHUS;

- YMETh CBOOOJITHO ONIEPUPOBATH
MOHSATHSMH: TUIOIIAb PUTYPBI, 00bEeM
(uryphbl, BeJIMYMHA yIJa, PACCTOSIHUE OT
TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE
MEXTy IPSIMBIMH, PACCTOSHUE MEXKIY
MIOCKOCTSIMHU, IJIOLIAb cephl,
MUTOIIAh TIOBEPXHOCTH MTUPAMUIBI,
MPU3MBbI, KOHYCa, IIWINHIPA, 00BEM
KyOa, MPsIMOYTOJIbHOTO
Mapasuiesienuneaa, TupaMu/Ibl, TPU3MBL,
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[WIHHIPA, KOHYCa, IIapa; yMeTh
HaXOOUTh OTHOIIEHNE 00BLEMOB
MoT00HBIX (Uryp;

- YMETh CBOOOJTHO ONIEPUPOBATH
MOHSATUSMHU: IBHOKCHHE, TTapajuIeIbHbII
MepeHOC, CAMMETPHS Ha TIJIOCKOCTH U B
[POCTPAHCTBE, TOBOPOT,
peoOpa3zoBaHue MO00Us, MOAO0OHbBIE
(UTYpBI; yMETh paclio3HaBaTh PaBHBIC U
Mo100HbBIC GUTYPHI, B TOM YHCTIC B
[PUPOJIC, UCKYCCTBE, APXUTEKTYPE;
YMETh UCIIOJIb30BATh TEOMETPHUECKUE
OTHOIIICHHUS, HAXOJIUTh TECOMETPUUECKHE
BEJIMYMHBI (IJIMHA, YTOJ, JI0IAb,
00BEM) MPU PEIICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U U3 PEATHLHOM
PK3HHU;

- YMETh CBOOOJTHO ONIEPUPOBATH
MOHSITHSIMH: TIPSIMOYTOJIbHAS CHCTEMA
KOOpIMHAT, BEKTOP, KOOPAMHATHI TOYKH,
KOOPAMHATHI BEKTOPa, CyMMa BEKTOPOB,
[POU3BEICHNE BEKTOpA Ha YHCIIO,
pa3ioXKeHne BeKTopa no 6a3ucy,
CKJIIPHOE MPOU3BEACHUE, BEKTOPHOE
MPOU3BEICHUE, YTOJI MEKIY BEKTOPAMU;
YMETh UCITOJIb30BATh BEKTOPHBIN U
KOOPIUHATHBINA METOJ ISl PEIICHUS
FEOMETPHUYSCKUX 3a1a4 U 3a/1a4 IPYTUX
YIeOHBIX TIPEMETOB; OTIEPUPOBATH
MOHATUSAMU: MaTpula 2x2 u 3x3,
OTIpEACTUTENb MATPHIIBI,
FEOMETPUUYECKUN CMBICT ONPENCTUTENs;
- YMETh MOJIEIUPOBATH PeallbHbIC
CUTYaIli1 Ha SI3bIKE MAaTeMAaTHKH,
COCTaBIISITh BBIPAKCHHUSI, YPABHCHUS,
HEPABCHCTBA U UX CHCTEMBI 110 YCIIOBHIO
3aJlavu, UCCIIeIOBATh IIOCTPOCHHBIC
MOJIETTH C UCIIOJIb30BAHKUEM ammapara
QIreOpbl, HHTEPIPETUPOBATH
[OJIYYEeHHBIN PE3yNbTaT; CTPOUTH
MaTEMaTHUECKHE MOJEIN C IIOMOIIBIO
FCOMETPHUYCCKUX TIOHATUN U BEIIMYHH,
peIIaTh CBA3aHHBIC C HUMU
MMPAKTUICCKHE 3a/1a49H; COCTABIIATH
BEPOSITHOCTHYIO MOJICITb U
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MHTEPIPETUPOBATDH MOTYYEHHBII
pe3yJbTaT; peuaTh NPUKIaJHbIE 3a1a4l
CpPEICTBAMHU MaTEMATUYECKOT0O aHAIU3a,
B TOM YHUCJIE COLIMATIBHO-
HBKOHOMHMYECKOTO U (PU3UIECKOT0
XxapakTepa;

- YMETh BBIOUPAThH MOAXOISALINI METOA
IUISL pellieHus] 3a/1a4l; TIOHUMaHKe
BHAYMMOCTH MaTEMAaTUKHU B U3yUYEHUU
[IPUPOAHBIX U OOLIECTBEHHBIX
[IPOLIECCOB U SIBJICHUM; YMEHUE
pacrio3HaBaTh MPOSIBIIEHUE 3aKOHOB
MaTeMaTUKHU B HCKYCCTBE, YMETh
[IPUBOIUTH MPUMEPHI MATEMATUYECKUX
OTKPBITUHA POCCUHUCKON U MUPOBOM
MaTeMaTHUYeCKON HayKu

OK 02 Hcmonp30Barh

COBPCMCHHBIC CPCICTBA

MOVCKa, aHAIHM3a U
MHTEPIpETAuN
nHpopMaIuu, u
MH(POPMAIIMOHHBIC
TEXHOJIOTUU TSI
BBITOJIHCHUS 32144
podecCuoHAIbHON
e TeIIbHOCTH

IB o0nacTy IIEHHOCTH
HAY4YHOTO MTO3HAHMUS:
-chopmupoBaHHOCTH
MHUPOBO33pPEHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
[Pa3BUTHUS HAYKU U
00I1IeCTBEHHOU MPAKTHKH,
OCHOBAHHOT'O Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOIIETO
0CO3HAHUIO CBOET'O MECTA B
MOJIMKYJIETYPHOM MHPE;

- COBEpIIICHCTBOBAHUE
SI3LIKOBOM M UMTATEIILCKOM
KYyJIbTYpbI KaK CpEJCTBa
B3aUMOJICHCTBUS MEXKIY
ITIOJTEMH U TIO3HAHMSI MUPA;

- OCO3HAHHUE IICHHOCTHU
HAaYy4YHOU JEATEIbHOCTH,
TOTOBHOCTH OCYIIIECTBIISATH
[IPOCKTHYIO U

M CCIIEI0BATENIbCKYIO
MesTeTbHOCTh UHANBUYAIEHO
1 B TpymIe.

OBJiaicHUE YHUBEPCAITbHBIMU
[y9eOHBIMHU TTO3HABATEIIHHBIMU
MMEHCTBHUSIMH:

B) paboTa c mHpOpMaIHEH:

- YMETb ONEPUPOBATH MOHATHIMU:
pannoHanbHas (YHKIHA, TIOKa3aTeIbHas
(byHKIMSA, cTeneHHast QyHKIHS,
morapudmuueckas QyHKIUSA,
TPUTOHOMETPHUYECKHE (DYHKIIHH,
O0OpaTHbIC PYHKIIUU; YMETh CTPOUTH
rpaduky U3y4eHHBIX QYHKIIHH,
MCITOJIB30BaTh rpadUKu IPU U3yYCHUU
ITPOLIECCOB M 3aBUCUMOCTEH, IIPU
peIeHnH 3a71a4 U3 IPYTUX YIeOHBIX
MPEIMETOB | 3a]1a4 U3 PEaTbHOM KU3HHU;
BEIpAXaTh POPMYITaAMHU 3aBUCHMOCTH
MEXy BEJIMYMHAMU;

- YMETb ONEpPUPOBAThH MOHATHIMHU:
TOXAECTBO, TOXK/IECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMA YPABHEHUH U
HEPaBEHCTB, PABHOCHILHOCTh
YPaBHEHHI, HEPABEHCTB M CUCTEM,
palMoHATBHBIE, HPPAIIHOHATIEHBIE,
MoKa3aTebHbIE, CTETICHHBIE,
lTorapupmMuyecKue,
TPUTOHOMETPUUYECKHE YPaBHEHHUS,
HEpaBEHCTBA U CHCTEMbI; YMETh pellaTh
YPaBHEHHSI, HEPABEHCTBA U CHCTEMBI C
MOMOIIIBIO PA3JIMYHBIX IPUEMOB; PeIIaTh
YPaBHEHHSI, HEPABEHCTBA U CHCTEMBI C
MmapaMeTpoM; MPUMEHSITh YPaBHEHHS,

IHCPpAaBCHCTBA, X CUCTCMBbI JJIs1 pCHICHUA
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- BJIaJICTh HABBIKAMU
MOJTy4YeHUsT HTHPOPMALIUH U3
MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENTEHO
OCYIIECTBIISATH TOUCK, AHAIU3,
CHCTEMAaTH3aIHNIO 1
MHTEPIIPETANnIo0 HHHOpMALIUH
[Pa3ITMYHBIX BUIOB U HOPM
[peCTaBICHHUS;

- CO3/1aBaTh TEKCTHI B
pa3InYHbBIX (popMmaTax ¢
y4€TOM Ha3HAYCHHS
MH(pOPMAIUY U [IeTIeBOM
QyJAUTOPHH, BHIOUpAs
ONTUMAIBHYIO (OpPMY
Mpe/ICTaBICHUS 1
BU3YaTU3aIIH;

- OLICHUBATh JIOCTOBEPHOCTD,
IIETHTHMHOCTD HH(POPMAIINH,
€ COOTBETCTBUE MPABOBBIM H
MOPaTbHO-3THYECKUM
HOpMaMm;

- ICIIOJIb30BATh CPEJCTBA
MH()OPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI B pEIICHNUN
KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX U
OpTraHW3aIMOHHBIX 33144 C
coO0ITI0/IeHHEeM TpeOOBaHMi
SPrOHOMMKH, TEXHUKU
0€301aCHOCTH, TUTHEHBI,
pecypcocOepexeHus,
MPAaBOBBIX M STHYECKUX HOPM,
HOpPM MH(pOPMaITMOHHON
0e30macHOCTH;

- BJIaJICTh HABBIKAMH
[pacrio3HaBaHMs U 3aILUTHI
mH(popMaIuy,
MH(OPMAaLIMOHHOM
0€30MaCHOCTH JTMYHOCTH

MaTeMaTUUYECKUX 3a/a4 1 3a7a4 u3
Pa3IMYHBIX 00JIaCTe HAYKU U peaIbHOM
PKH3HU,

- YMETh CBOOOJTHO ONIEPUPOBATH
MOHSATUSMHU: IBHOKCHHE, TTapajuIeIbHbII
MepeHOC, CAMMETPHS Ha IJIOCKOCTH U B
[POCTPAHCTBE, TOBOPOT,
peoOpa3zoBaHue MO00Us, MOAO0OHbBIE
(UTypBI; yMETh Paclio3HaBaTh PaBHBIC U
Mo100HbBIC GUTYPHI, B TOM YHCTIC B
[PUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMETh HUCIIOJIb30BATh TEOMETPUUECKUE
OTHOIIICHHUS, HAXOJIUTh TECOMETPUUECKHE
BEJIMYMHBI (IUIMHA, YTOJ, IIOMAIb,
00BEM) MPU PEIICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U U3 PEATHLHOM
PKA3HU
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OK 03 IInanupoBathb u
pean30BBIBATH
COOCTBEHHOE
MpodhecCuoHaTBHOE U
ITMYHOCTHOE Pa3BHUTHE,
[PeIIPUHIMATEIBCKYIO
NesITeIbHOCTD B
npoeCcCHOHATBLHON
cdepe, UCIoB30BaTh
BHAHUS 110 (PMHAHCOBOM
FPaMOTHOCTH B
Pa3IIUYHBIX KU3HEHHBIX
CUTYaIHsIxX

B oGnactu nyxoBHO-
HPaBCTBEHHOT'O BOCITUTAHUS:
-- cOPMUPOBAHHOCTH
HPAaBCTBEHHOT'O CO3HAHUS,
PTUYECKOTO MMOBEACHMUS,

- CIIOCOOHOCTD OIICHUBATh
CUTYallMI0 U MTPUHUMATh
OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIBLHO-
HPABCTBCHHBIC HOPMBI U
[ICHHOCTH;

- OCO3HAHKE JIMYHOTO BKJIaJa B
[MOCTPOCHUE YCTONYHUBOTO
Oyaywero;

- OTBETCTBEHHOE OTHOIIICHUE K
CBOUM POJIUTEIISAM U (WITH)
PYTUM 4IEHAM CeMbH,
CO3/IaHUIO CEMbU HAa OCHOBE
0CO3HAHHOTO MPUHSTHUS
[ICHHOCTEH CEMEHHOM KU3HHU B
COOTBETCTBUU C TPAJAULIUIMHU
HapoaoB Poccuu;

OBnajieHre YHUBEPCAIbHBIMU
PETYJIATUBHBIMU ICHCTBUSMU:
) cCaMOOpTaHU3AIIHS:

- CAMOCTOSITEIIEHO
OCYILIECTBIISITh
M03HABATEIBbHYIO

eI TEIIbHOCTD, BBISBIISTh
MpOOJIeMBbI, CTAaBUTh U
(bopMynupoBaTh COOCTBEHHBIE
Bagadu B 00pa3zoBaTeIbHOM
IMESTEILHOCTH U KU3HEHHBIX
CUTYaIUX;

- CAMOCTOSITEIIEHO COCTaBIISTh
[J1aH pelieHus: IpoOJIeMBbl ¢
[YIETOM UMEFOIIUXCSI
[PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEN U
[IPEATIOYTEHU;

- TaBaTh OLIEHKY HOBBIM
CUTYaITHSIM;

CII0COOCTBOBATH
(hOpMHUPOBAHHIO U
[TPOSIBJICHUIO IIUPOKOU

- YMETb ONEPUPOBATH MOHATHIMU:
palMOHATIbHBIE, UPPAIIHOHATIBHBIE,
MoKa3aTeJIbHbIE, CTETICHHBIE,
lTorapupmMuIecKue,
TPUTOHOMETPUYECKUE YPABHEHUS U
HEpPaBEHCTBA, UX CUCTEMBI;

- YMETb OIEepPUPOBATH HOHITUIMHU:
MHOTOTPaHHHK, CEYCHUE
MHOTOTpaHHHKa, Ky0, mapayienenures,
mpu3Ma, nupamua, purypa u
MOBEPXHOCTh BPALICHHUS, IUITHH]ID,
KOHYC, map, cepa, ceueHus: purypol
BPAIICHHS], TNIOCKOCTh, KACAIOIIASICSI
cepbl, HUIMHIPA, KOHYCA, TUIOLIA/b
MIOBEPXHOCTH IMUPAMUJIBI, TIPH3MBI,
KOHYyCa, IWJINH/IPA, TUIOMAb ChepHl,
00BeM KyOa, IpSIMOYTOJIbHOTO
napaieNenunea, TUpaMuIbl, TPU3MEI,
[UTMHIpa, KOHYCa, [Iapa; yMEHHE
1300paxkaTb MHOIOI'PaHHUKU U
MIOBEPXHOCTH BPAILCHUS, UX CEUCHHS OT
PYKH, C TIOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB H DJICKTPOHHBIX CPEJICTB;
YMETh Paclo3HaBaTh CHMMETPHIO B
[IPOCTPAHCTBE; YMETh paclo3HaBaTh
MpaBUIHLHBIE MHOTOTPAHHUKHY;

- YMETh ONEPUPOBATH TTOHATHIMU:
MPSIMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
KOOPJMHATHI TOUYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAJIIPHOE
[IPOM3BEICHUE, YTOJ MEXKI1Y BEKTOPaMH,
CyMMa BEKTOPOB, IPOU3BE/ICHHE
BEKTOpa Ha YMCII0; HAXOIUTh C
MMOMOIIBIO N3YUEHHBIX (hopMyIT
KOOPJMHATHI CEPEeIMHBI OTPE3Ka,
PacCTOsIHUE MEXIY IBYMS TOUKAMHU
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PPYIUIIH B Pa3HBIX 001aCTIX
BHAHUH, TOCTOSIHHO MOBBIIIATH
CBOI 00pa3oBaTeNIbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:
MICIIOJIb30BATh IIPUEMBI
pedIIeKCHu sl OLEHKU
CUTYyalluu, BBIOOpa BEPHOTO
[PELLICHMS;

- YMETh OLIEHUBATh PUCKU U
CBOEBPEMEHHO MTPUHUMATh
[PELICHHS 110 UX CHIDKEHUIO;
B) SMOIIMOHANILHBII
MHTEJJIEKT, MPEANoIaralonui
c(hOpMUPOBAHHOCTH:
BHYTpEHHEI MOTHBAIIUH,
BKJIFOYAIOLIEN CTPEMIICHHE K
ITOCTIKEHUIO IIETH U yCIIeXy,
ONITUMU3M, UHUIIHATUBHOCTD,
YMEHHUE JIeHICTBOBATH, HCXOS
13 CBOMX BO3MOXKHOCTEH;

- SMIIATHH, BKJIIOYAOIIEH
CIIOCOOHOCTH TOHUMATh
BMOIIMOHATBHOE COCTOSIHHE
ITPYTHUX, YYUTHIBATh €T0 MPU
OCYIIIECTBIICHUH
KOMMYHUKAITUHU, CIOCOOHOCTH
K COYYBCTBUIO U
COTIEPEKMBAHHUIO;

- COLIMAIbHBIX HABBIKOB,
BKJTIOYAIOIIUX CLIOCOOHOCTh
BHICTPANBATh OTHOLIEHHUS C
IIPYTUMHU JTFOJIbMH,
BaOOTUTHCSI, TPOSBIIATH
MHTEpEC U pa3peniaTh
KOH(DJTKTBI

OK 04 D¢ dexTuBHO
B3aMMO/ICIICTBOBATH U
paboTaTh B KOJJIEKTUBE
1 KOMaH/1e

OTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOSATEIHLHOCTH U
CaMOOTIPE/IEIICHUIO;
-0BJIaJICHUC HAaBBIKAMU
yaeOHO-MCCIIeI0BATEIBCKOM,
[MPOEKTHOW M COIIMaTbHON
e TEeIbHOCTH;

- YMETh OIIEPUPOBATh MOHATUSIMHU:
CIIy4alHBIH OIBIT U CIIy4ailiHOE
COOBITHE, BEPOSTHOCTD CIYYalHOTO
COOBITHS; YMETh BBIUUCISATh
BEPOSITHOCTH C UCIIOJIb30BAHUEM
rpadUyecKuX METO/I0B; IPUMEHSITh
(bOpMyJIbI CIIOKEHUSI U YMHOKEHHUS
BEPOSTHOCTEHN, KOMOMHATOPHBIE (PAKTHI

1 OPMYIIBI TP PEILICHUH 3a]1a4;
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OBnajicHue YHUBEPCAITbHBIMU
KOMMYHHUKATHBHBIMU
IENCTBUSAMU:

0) coBMeCTHas AeATEeIbHOCTD:
- IOHUMATh W UCIIOJIb30BaTh
[PEUMYIIEeCTBA KOMaHIHOU U
MHIUBUTyaJIbHON PabOTHI;

- MPUHUMATD IIeJIN
COBMECTHOM ICATCILHOCTH,
OpraHU30BBIBATH U
KOOPIMHUPOBATH JICUCTBUS T10
€€ JOCTHKEHUIO: COCTaBIISITh
[J1aH ICUCTBUMN, paclpeesiTh
[POJIU C y4€TOM MHEHUU
[y4aCTHUKOB O0CY>KIaTh
[PE3yIbTaThl COBMECTHOM
[paboThI;

- KOOPJIMHUPOBATH U
BBITTOJIHATH paObOTy B
[YCJIOBHSIX pEajbHOTO,
BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBIIATH TO3UTHUBHOE
CTpaTernyecKoe MOBEJACHUE B
Pa3TMYHBIX CUTYAIUsX,
[IPOSIBIISATH TBOPUECTBO U
BOOOpakeHue, ObITh
MHULIMATHBHBIM.

OBnajieHre YHUBEPCAIbHBIMU
PETYIATUBHBIMU IEHCTBUSMU:
') IpUHATHE ce0s U IPYTHX
UTFOJTEA:

- IPUHUMATh MOTHBBI U
APTYMEHTHI IPYTUX JIFOJCH
[pU aHAIHM3E PE3yJIbTaTOB
eI TeIIbHOCTH;

- IPU3HABATh CBOE MPABO U
[paBo APYTUX JIFOJIEH Ha
OIINOKH,

- pa3BUBATh CIIOCOOHOCTH
MMOHMMATh MUP C TTO3UITUN
ITpyroro yemoBeka

OLICHUBATh BEPOSITHOCTH PEAJIbHBIX
COOBITHI1; 3HAKOMCTBO CO CITyYaiHBIMH
BETMYNHAMU; YMETh IIPUBOIUTH
[IpUMEPHI IPOSBICHHUS 3aKOHA OOJIBIINX
qKcen B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSX;

- YMETb CBOOOJHO OIIEPUPOBATH
MOHATHSAMM: CTEIEHb C LIEJIbIM
[T0Ka3aTeJIeM, KOPEHb HAaTypAJIbHOU
CTENEHHU, CTENEHb C PAllMOHAIBHBIM
[10Ka3aTeJIeEM, CTENIEHD C
NEICTBUTENBHBIM (BELLIECTBEHHbBIM)
[oKa3areseM, Jiorapudm 4yucia, CUHYC,
KOCHHYC U TAaHI'€HC IIPOU3BOJILHOIO

BV (WER

- YMETb CBOOOTHO OIIEPUPOBAThH
MOHATHAMH: TpaduK GyHKINH,
oOparHast QyHKIUS, KOMIIO3UITHS
(yHKIMH, TUHEWHAs QYHKIN,
KBaJpaTHIHas QYHKIUS, CTCTICHHAS
(byHKLIHS C LIEeIBIM [T0Ka3aTeleM,
TPUTOHOMETpUYECKHE (DYHKIIUH,
0OpaTHbIE TPUTOHOMETPUUECKUE
(yHKLMH, TOKa3aTeNIbHas U
iorapugmuueckas QyHKIUN; YMETh
CTPOUTH rpapuKu QYHKIIHUH, BHIIOTHATh
peoOpa3oBaHus rpaduKoB PyHKIINIA;
- YMETb MCII0JIb30BaTh rpapuKu
(byHKIIUH 1715 N3y4eHUsl IPOLECCOB U
3aBUCUMOCTEN MPU PELICHUH 3a/1a4 U3
NPYTUX y4eOHBIX MPEAMETOB U U3
pearabHOM JKU3HU; BBIpaXKaTh
(hopMyIaMu 3aBUCUMOCTH MEXKIY
BETTMYUHAMU;

- CBOOOHO ONEPUPOBATH MOHATUSIMHU:
"YETHOCTh (YHKIINH, IEPUOTUYHOCTH
(hyHKIIUHM, OTPAaHUYEHHOCTh (PYHKIINH,
MOHOTOHHOCTb (DYHKITHH, SKCTPEMYM
(byHKIIMK, HanOoJIbIIIee U HAUMEHbIIIee
BHa4YeHUs (YHKIIUU HA IPOMEKYTKE;
YMETH IPOBOJUTH MCCIIEA0BAHNE
byHKIIHIH;

- YMETbh UCIIOJIb30BaTh CBOWCTBA U
rpaguku QYHKITUN 11 pEIICHUS
YpaBHEHUI, HEPAaBEHCTB U 3ajiay ¢
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MmapameTrpamu; n300paxkars Ha
KOOPJAMHATHOM MIIOCKOCTU MHOYKECTBA
[PELICHUI YPAaBHEHUI, HEPABEHCTB U HX
CUCTEM

OK 05 Ocy1iiecTBasiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHUKAIIIIO Ha
rOCYJapCTBEHHOM
s13p1Ke Poccuiickon
Denepaunu ¢ y4eToM
OCcOOEHHOCTEH
COLIMATILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B 00macTu 5CTETHYECKOTr0o
BOCITUTAHMUS:

- SCTETUUYECKOE OTHOILECHUE K
MUPY, BKIIOYAsi ICTETUKY
ObITa, HAYYHOTO U
TEXHUYECKOI0 TBOPYECTBA,
cropTa, TpyJa u
OOIIECTBEHHBIX OTHOILICHUIA;

- CIIOCOOHOCTH BOCIIPUHUMATh
[pa3IM4YHbIe BUJIbI HCKYCCTBA,
TpaJULUU U TBOPUYECTBO
CBOETO U JIPYT'UX HapOJOB,
OILYILIATh SIMOLMOHAILHOE
BO3JECHCTBUE UCKYCCTBA;

- YOSKIEHHOCTh B 3HAYMMOCTH
ST TUYHOCTH U 00IIIeCTBa
OTEUECTBEHHOT'O U MUPOBOTO
MCKYCCTBA, STHUYECKHUX
KYJIBTYPHBIX TPaJAULIUN U
HAPOIHOTO TBOPUYECTBA;

- TOTOBHOCTb K
CaMOBBIPKEHUIO B Pa3HBIX
BHIaX HCKYCCTBA, CTPEMJIEHUE
[POSIBJISITH KaueCTBA
TBOPYECKOM JINUHOCTH;
OBiajieHne yHUBEPCAIbHBIMU
KOMMYHUKaTHBHBIMU

e CTBUSIMHU:

a) oOIIeHue:

- OCYLIECTBIISATh
KOMMYHUKAITUU BO BCEX
cepax KU3HU;

- pacro3HaBaTh HeBepOAIbHBIC
CpelCTBa OOIICHHS, TOHUMATh
BHAYEHHE COLUATBbHBIX 3HAKOB,
[pacrio3HaBaTh NPEANOCHUIKH
KOH(JIMKTHBIX CUTYaIil 1
CMATYATh KOH(MIUKTHI;

- pa3BEPHYTO U JIOTUYHO
M371araTh CBOIO TOUKY 3PEHHUS C

- YMETh OIICPHPOBATH MOHATHAMHU:
cpenHee apupMeTHIECKOe, MEIHaHa,
HanOOoJbIIee U HAMMEHBIIIEE 3HAYEHHS,
pa3Max, JUCTIepCHsi, CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBOTO HAOOpa; yMETh
M3BJICKATh, MHTEPIIPETHPOBATH
MH(OPMAIIHIO, TIPESICTABICHHYIO B
Ta0JIMIaxX, Ha JUarpaMMax, rpagukax,
OTPaKAOIIYIO0 CBOMCTBA PealIbHBIX
[IPOIIECCOB U SBJICHUI; MPEACTABIIATh
MH(OpPMAIHIO ¢ TOMOIIBIO TAOJIUIT U
muarpamm; MCClieIoBaTh
CTaTUCTUYECKHE TaHHEIE, B TOM YHCIIE C
PUMEHEHUEM TpadUIeCKUX METOJIOB U
PIICKTPOHHBIX CPEJICTB;

- YMETh OIEPUPOBATH MOHATHIMU:
TOYKa, IpsiMasi, IJIOCKOCTb,
[POCTPAHCTBO, ABYTPAaHHBIN YTOII,
CKPEIIHUBAOIINECS IPSIMBIEC,
[apauIeIbHOCTD U
MEePICHINKYIISIPHOCTD MPSMBIX U
MIOCKOCTEH, YTOJI MEXTy TPSMBIMH,
YTOJI MEXTY TIPSIMOH ¥ TIOCKOCTHIO,
YTOJI MEXTY TUIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
MEX1y PSIMBIMH, PACCTOSTHUE MEXKTY
[IJIOCKOCTSIMU;

- YMETh HCIIOIBh30BaTh MPHU PEIICHUH
3ajiad U3y4eHHbIC ()aKThl H TEOPEMBI
ITAHUMETPUH; YMEHUE OICHUBATH
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA
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M CITOJIB30BAHUEM SA3BIKOBBIX
CpE/CTB

OK 06 IIposiBasiTh
rpaskIaHCKO-
MaTPUOTUYECKYIO
[TO3UILIMIO,
TEMOHCTPUPOBATH
0CO3HAHHOE ITIOBCICHUC
Ha OCHOBC
TPaIUIIMOHHBIX
00I11eYeIOBEYSCKUX
[ICHHOCTEH, B TOM
YHCIIE C YIEeTOM
rapMOHH3AIIUN
MEKHAITMOHAJIBHEIX U
MEXPEIIUTHO3HBIX
OTHOIIICHUH,
[IPUMEHSATH CTaHIAPThI
QHTUKOPPYIMIUOHHOTO
[MOBEICHUS

- 0OCO3HAHHE 00Y4aIOIIUMUCS
[POCCUICKOM IpakIaHCKOU
MICHTUYHOCTH;

- LIeJICHANPABJICHHOE Pa3BUTHE
BHYTPEHHEHN NO3ULIUN
ITMYHOCTH Ha OCHOBE J1yXOBHO-
HPaBCTBEHHBIX [IEHHOCTEH
HapoaoB Poccuiickoi
Denepannu, HICTOPUIECKUX U
HAI[MOHATIbHO-KYJIbTYPHBIX
Tpaauuui, GpopMupoBaHue
CUCTEMbI 3HAYMMBIX
[IEHHOCTHO-CMBICIIOBBIX
[yCTaHOBOK,
QHTUKOPPYIIIMOHHOTO
MUPOBO33PEHUS,
[PaBOCO3HAHUS,
PKOJIOTHYECKON KYIbTYpHI,
CIIOCOOHOCTH CTaBHUTh LIETH U
CTPOUTH KU3HEHHBIE TIaHbL;
B yacty rpax1aHCKOro
BOCITUTAHUS:

- OCO3HAHHME CBOMX
KOHCTUTYIITMOHHBIX TIPaB U
00s13aHHOCTEH, YBaXKEHHE
BaKOHA U MPABOIOPSIKA;

- IPUHATHE TPAJAULIMOHHBIX
HAI[MOHAJIHHBIX,
00111eYeTOBEUECKUX
TYMaHUCTUYECKUX U
IMTEeMOKpPATUYECKUX IIEHHOCTEH;
- TOTOBHOCTb MPOTHUBOCTOATH
MI€0JI0THH SKCTPEMU3MA,
HAI[MOHATN3Ma, KceHOo(POoOuH,
ITUCKPUMUHAIINH 10
COIIMAIbHBIM, PETUTUO3HBIM,
[PACOBBIM, HallMOHAJILHBIM
[pU3HAKAM;

- TOTOBHOCTh BECTH
COBMECTHYIO JIeATEILHOCTh B
MHTEpecax rpakJaHCKOro

06H.[CCTB€[, Y4aCTBOBATh B

- YMETb OIIEPUPOBATh MOHATUSIMHU:
[IPSIMOYTOJIBHAs CUCTEMA KOOPIMHAT,
KOOpAMHATBI TOYKH, BEKTOP,
KOOpPAMHATHI BEKTOPA, CKAJIIPHOE
[IPOU3BEIECHUE, YTOJI MKy BEKTOPaMH,
CyMMa BEKTOPOB, IIPOU3BEACHUE
BEKTOpPA HA YUCJIO; HAXOIUTH C
[MOMOIIBIO N3YYEHHBIX (HOpMYIT
KOOpPAMHATBI CEPEANHBI OTPE3KA,
paccTOsTHUE MEKIY JBYMsI TOUKaMHU;
-YMETb BBIOMPATh MOJAXOAIINN
M3Y4EHHBIN METOJ JUIs PEILIECHUS 3aJauH,
pacrio3HaBaTh MaTeMaTHYECKUE (PaKTHI U
MaTEMaTUYECKUE MOJEIHN B IPUPOIHBIX
1 OOIIECTBEHHBIX SIBJICHUSX, B
MICKYCCTBE; YMETh IIPUBOJUTH IPUMEPDI
MaTEMAaTUYECKUX OTKPBITUN POCCUICKON
1 MUPOBOM MaTeMaTU4E€CKOM HAYKH.

- YMETb OIIEPUPOBATh MOHATUSIMHU:
CIIy4alHbII OIBIT U CIIy4ailHOE
COOBITHE, BEPOSTHOCTD CIy4aitHOTrO
COOBITHS; YMETh BBIYUCIISATH
BEPOSITHOCTH C UCIOJIb30BAHUEM
rpadUyecKux METO/10B; MIPUMEHSTh
(bOpMyJIbI CIIOKEHUS U YMHOKEHHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (haKThI
1 GOpMYIIBI TPH PELLICHUH 33]a4;
OLICHUBATH BEPOSITHOCTH PEAJIBHBIX
COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMU
BETMYMHAMU; YMEHHUE IPUBOIUTH
[pUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX
YKCel B IPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSX
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CaMOYTIPaBJICHUHU B
00111600pa3oBaTEIHHOM
OpraHu3alu U JETCKO-
FOHOIIECKMX OpraHU3alusiX;

- YMEHHE B3aUMOJCIICTBOBATh
C COLIMAJIbBHBIMA UHCTUTYTaMU
B COOTBETCTBUU C UX
(bYHKIUSAMHI 1 Ha3HAYCHUEM;
- TOTOBHOCTb K T'YMaHUTapHOMI
1 BOJIOHTEPCKOM

e TEIbHOCTH;
[aTPUOTHYECKOT O
BOCIIUTAHHUS:

- chOpMHUPOBAHHOCTH
[POCCHIICKOM T'paKJaHCKOU
MIEHTUYHOCTH, TaTPUOTU3MA,
yBaXEHUsI K CBOEMY Hapo.y,
MyBCTBAa OTBETCTBEHHOCTHU
nepen PonuHon, roproctu 3a
CBOM Kpaii, cBOo10 Ponuny,
CBOH S13BIK U KYJIBTYDY,
[TPOILLJIOE U HACTOSLIEE
MHOT'OHALIMOHAJIBHOTO HapoJa
IPoccuu;

- IEHHOCTHOE OTHOILIEHUE K
rOCY/1apCTBEHHBIM CUMBOJIaM,
MCTOPUYECKOMY U
[IPUPOJIHOMY HACJIEIUIO,
MaMATHUKAM, TPAJIUIIHSIM
HaponoB Poccun,
noctrxkeHusM Poccnn B
HayKe, HCKYCCTBE, CIIOpPTE,
TEXHOJIOTUSX U TPYIE;

- HIeliHast YOS)KIeHHOCTb,
FOTOBHOCTb K CITYKE€HHUIO U
BamuTe OTeuecTna,
OTBETCTBEHHOCTb 32 €T0
Cyas0y;

OCBOCHHBIE 00YYaIOIIMMHUCS
MEXITPEIMETHBIC TOHATHUS U
YHUBEpCaJIbHbIE YUeOHbIE
neiicTBUS (pEryJIATUBHEIE,
[M03HABATENIbHBIE,
KOMMYHHUKATHBHBIE);

22




- CIOCOOHOCTH MX
MCTIOJIb30BaHUS B
[T03HABATEJILHOU U
COLIUAIbHOM IIPAKTUKE,
FOTOBHOCTb K
CaMOCTOSITEJIbHOMY
[IaHUPOBAHUIO U
OCYILIECTBIICHUIO Y4€OHOMH

e TEIbBHOCTH, OpraHU3aluu
[y4eOHOr0 COTPYAHUYECTBA C
[e1arornyecKuMH
pPabOTHUKAMU U
CBEPCTHUKAMM, K yJacTUIO B
[IOCTPOCHUU UHIMBUAYaIbHON
00pa3oBaTeIbHON TPACKTOPHH;
- OBJIQJICHUE HABBIKAMHU
[y4eOHO-MCCIIeI0BATEIbCKOM,
[TPOEKTHOM U COLMAIBLHON

e TEIbHOCTH

OK 07 CogeiicTBOBaThH
COXpaHEHUIO
OKPY’Karollel cpelsl,
pecypcocOepexeHHIo,
[PUMEHSATH 3HAHUS 00
M3MEHCHUH KJIMMaTa,
[IPUHITUTIBI
OEPEKITUBOTO
MPOU3BOICTBA,

B PEKTUBHO
TercTBOBATh B
YpE3BbIYANHBIX
CUTYyaIUsAX

- HE IPUHUMATh JICHCTBUS,
[IPUHOCSIINE BPE.
OKpY’Karolllen cpeae;

- YMETb [IPOTHO3UPOBATH
HEeOIaronpusITHbIC
PKOJIOTMYECKUE TIOCTIEICTBUS
[PEIIPUHUMAEMBIX JICHCTBHIA,
MpeaoTBpamiaTh ux;

- PACIIUPUTH OIIBIT
MesATeTbHOCTH KOJIOTMYECKOU
HaIpaBJICHHOCTH;

- pa3pabaThIBaTh IJIaH
[pEIIeHUs TPOOJIEMBI C YUETOM
QHAJIN3a UMEIOIINXCS
MaTepUaTbHBIX U
HEeMaTepUaIbHBIX PECYPCOB;

- OCYILIECTBIIATH
[[eJICHAITPaBICHHBIN MOUCK
MepeHoca CpesiCTB U CrocoOoB
IelCTBUSA B
poeCCHOHATILHYIO Cpeay;

- YMETb MepEHOCUTH 3HAHUSI B
MMO3HABATEIIbHYIO U
[PaKTUYECKYIO 00JIacTH
PKU3HEICSTEIPHOCTH;

- YMETh OIEPUPOBATH MOHATUSIMHU:
(byHKIUS, HeTIpepbIBHAS (QYHKIHS,
[POM3BOIHAS, IEPBOOOpa3Has,
OTpeieICHHBII HHTETPall; YMETh
HAXOIUTh IPOU3BOIHBIE AIIEMEHTAPHBIX
(hYHKITUH, HCITONTB3Ys CITPABOYHBIC
MaTEpHAJIbI; UCCIICIOBATH B
MPOCTEHIIINX CITydasx QyHKIH Ha
MOHOTOHHOCTE, HAXOJIUTh HAHOOJIBIITHE
1 HAaMEHbIIINE 3HAaYeHUS (DYHKIUA;
CTPOUTH TpapKH MHOTOUJIEHOB C
MCTIONTb30BAaHUEM armapaTa
MaTeMaTUYECKOTO aHalu3a; MPUMEHSITh
[MPOU3BOIHYIO MPHU PEIICHUH 3a/1a4 Ha
ITBUKCHIEC; PEIIATh TPAKTHKO-
OpUEHTUPOBAHHBIC 33JIa4H Ha
HAaWOOJIBIIINE U HAMMCHBIIINE 3HAYCHMS,
Ha HAXO0XJIEHUE MTyTH, CKOPOCTU U
[YCKOpEHUSI;

- YMETh ONEPUPOBATH MOHSATUSIMHU:
BUKEHHE B IPOCTPAHCTBE, OI00HbBIE
(bUTYpBI B IPOCTPAHCTBE; UCIOJIE30BATh
OTHOIIEHHUE TJTOMIAJAC TOBEPXHOCTEN U
00BEMOB MOAOOHBIX QUTYp TIPH
pEIICHUH 3a/a9;
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- IpeJIaraTb HOBBIE MPOEKTHI,
OLICHUBATh UJIEH C O3ULIMU
HOBHU3HbI, OPUTUHAIBHOCTH,
[MPAaKTUYECKOW 3HAYMMOCTH;

- 1aBaTh OLIEHKY HOBBIM
CUTyalusiM, BHOCUTh
KOPPEKTUBBI B JESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE
[PE3yIBTATOB LIEIIAM

- YMETh BBIYUCIIATH TEOMETPHUECKUE
BEJIMYUHBI (JIMHA, YTOJI, TUIONIA/Ib,
00BEM, TUTOIIAb TOBEPXHOCTH),
MCIIOJIb3YSl U3YUEHHBIE (POPMYIIBI U
METOIbI

[1K 1.1. Pa3zpabatsiBath
TEXHOJOTUYECKHE
[IPOLIECCHI
M3rOTOBJIEHHS TUIIOBBIX
meTaneu,
[IPOCKTUPOBAHUS
[MPOCTEUILIE OCHACTKH
1 TIPUCIIOCOOJIEHUH U
[PACCUHUTHIBATH MX
PIIEMEHTBI

- OCO3HaBaTh JUYHBIN BKJIaJ B
[TOCTPOEHUE YCTOHYUBOTO
Oyaywero;

- TOTOBHOCTbH K aKTUBHOM
esITeIbHOCTH
TEXHOJIOTMYECKOH U
COLIMAJIbHON HAIPaBIECHHOCTH,
CIIOCOOHOCTh MHUIIMHUPOBATH,
[IAHUPOBAThH U
CaMOCTOSITENILHO BBINIOJHATH
TaKy!O JesITeIbHOCTD;

- YCTaHaBIIMBaTh
CYLIECTBEHHBIN IIPU3HAK WU
OCHOBAHUS JIJIs1 CPAaBHEHUS,
KJIAaCCU(UKAIIUU B 0000IIECHUS;
- OCYILIECTBIISATh
[1eJIeHaIPaBICHHBINA TOUCK
repeHoca CpesiCTB U CIIOCO00B
neiicTBUS B MPO(ECCHOHATIBLHYIO
cpeny;

- BBISIBJISITH IPUYUHHO-
CJIEZICTBEHHBIE CBSI3H U
AKTyaJIM3UpOBATh 3a/auy,
BBI/IBUTaTh TUTIOTE3Y €€
[PEILIEHNUS, HAXOIUTh ApIyMEHTBI
IS TOKa3aTeIbCTBA CBOMX
[YTBEP>KICHUM, 33/1aBaTh
mapaMeTpbl U KpUTEPUU
[pereHNs

- YMETb CBOOOJIHO OIIEPHPOBATDH
MOHATUSIMU: TOUKA, IIpsIMas, INIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIy4, ITNIOCKHH
YTOJI, IBYTPAHHBIN YroJ, TPEXTPaHHbIA
YT0J1, IepeceKaroLIrecs, napaieabHble
1 CKpeLIMBaroLIrecs NpsMBble,
[apaJlIeIbHOCTD U
[EPIIEHIUKYISIPHOCTD MPSIMBIX U
[JIOCKOCTEM, yrojl MeXay NpsMbIMH,
YTOJI MEXY IPSIMOM U IJIOCKOCTBIO,
YTOJI MEXKAY IIIOCKOCTSIMU; YMETh
MICIIOJIb30BAaTh MPH PEILICHUH 3aa4
M3y4eHHbIE (DAKThI U TEOPEMBI
[UIaHUMETPHUH; YMETh OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPYKAKOIIEM
MHUpE; YMETh ONEPUPOBATh MOHATUSIMHU:
MHOTOTpPaHHUK, CEUEHUE
MHOTOTpaHHHKA, PAaBUIbHBIN
MHOTOTpaHHUK, IpU3Ma, MUpaMHJIa,
(burypa 1 MmoBepXHOCTh BPAILICHUS,
[MIIMH/IP, KOHYC, 1ap, cdepa, pa3BepTKa
[IOBEPXHOCTH, CEUEHUS KOHYCa U
LJIMH]PA, TapaJUIEIbHbIE OCH WIH
OCHOBAHHUIO, CEUCHHE 11apa, INIOCKOCTD,
Kacaromascs cepsl, MIINHAPA, KOHYCa;
YMEHHE CTPOUTH CEUEHUE
MHOTOTpaHHHUKA, U300pa’kaTh
MHOTOTPaHHHUKH, (GUTYPBI U
[MOBEPXHOCTH BpAILIEHUs, UX CEYECHHUS, B
TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMETh IPUMEHSTH CBOMCTBA
reoMeTpUUECcKUux Guryp,
CaMOCTOSITENIbHO (JOPMYITUPOBATH
ornpeesneHus: U3ydyaeMbIxX Quryp,
BBIJIBUTATh TUIIOTE3bI O CBOWCTBAX U

MpU3HAKAX T€OMETPUUYECKUX PUTYP,
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00OCHOBBIBATh WJIA OTIPOBEPTaTh HX;
YMETh IMPOBOJIUTH KJIaCCU(DUKAIIHIO
(buryp 1Mo pa3IuIHBIM IPU3HAKAM,
BBIIIOJHSITH HEOOXOJUMBIC
ITOTIOJTHUTEILHBIC IIOCTPOCHHS;

- YMETb CBOOOJ/IHO OTIEpUPOBATH
MOHSATUSMU: TLIOIIAIb (PUTYPHI, 00BEM
(buUrypbl, BeJIMUMHA yTJIa, PACCTOSHHUE OT
TOYKH IO MJIOCKOCTH, PACCTOSTHUE

MEX Ty TIPSIMBIMH, PACCTOSIHUE MEXKTY
MIOCKOCTSIMU, TUIOIIAThL CEpHI,
[JI0MIA/Ib TOBEPXHOCTH TUPAMU/IBI,
MPU3MBI, KOHYCa, IUJIUHIPA, 00bEeM
KyOa, IPSIMOYTOJIBHOTO
napajieenuneaa, MUPaMuIbl, IPU3MBL,
[WIMHPA, KOHYCA, 11apa; YMETh
HAaXOIUTH OTHOILIEHHE 00HLEMOB
OJOOHBIX (QUTYD;

- YMETh CBOOOJTHO ONIEPUPOBATH
MOHSTHSIMH: JIBUKCHHE, TTAPAJUICITbHBIH
MepeHOC, CHMMETPHS Ha IJIOCKOCTH U B
[POCTPAHCTBE, TOBOPOT,
peoOpa3zoBaHue 1MO00Us, MOA0OHbBIE
(Urypbl; yMETh pacro3HaBaTh paBHbIC U
Mo/100HbBIE PUTYPBI, B TOM YHUCIIE B
MPUPOJIC, UCKYCCTBE, apPXUTEKTYPE;
YMETh UCITOJIb30BATh TCOMETPHUECKUE
OTHOIICHHUS, HAXOAUTh TCOMETPHUCCKUC
BEJIMYUHBI (JTMHA, YTOJI, TUIOIA/Ib,
00BEM) MPU PEIICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U U3 PealbHOM
PKM3HU

[1K 1.2. Pa3zpaGaTbiBaTh
TEXHOJIOTUIECKHE
po1iecchl COOPKH U
MCIIBITAHHST THITOBBIX
COOPOYHBIX €IUHUIL
ABHAIMOHHBIX
nprOopoB,
MIPOCKTHPOBAHUS
[IPOCTENILIEH OCHACTKH
U TIpUCIIOCOOJIeHN I

- 0CO3HABaTh [IEHHOCTHU
HAYYHOU JIeSITeTbHOCTH,
TOTOBHOCTH OCYIIECTBIISITh
[POEKTHYIO U
MCCIIEIOBATEIIHCKYTO

e TEIbHOCTh HHIUBUIYAIBHO
1 B TPYIIIIE;

- TOTOBHOCTB M CTIOCOOHOCTBH K
00Opa3oBaHMIO U
caM000pa30BaHMIO Ha
[IPOTSYKEHUH BCEU KU3HU;
-(popMynrpoBaTh U
AKTYaJIM3UPOBATh MPOOIIEMY,

- YMETbh MOJIEJINPOBATh pealIbHbIE
CUTYallMU Ha SI3bIKE MaTeMaTUKH;
COCTaBJISITh BBIPAXKEHUSI, ypAaBHEHUS,
HEpaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO
3aJla4yM, NCCIIEI0BATh IOCTPOEHHBIE
MOJIENN C UCIIOJIb30BAHUEM ammapara
QJIreOpbl, HHTEPIPETUPOBATD
[TOJIyYE€HHBIN pE3yNIbTaT; CTPOUTH
MaTeMaTH4ECKHUE MOJEIHU C TOMOILBIO
FeOMETPUUYECKUX TTOHATUN U BEJIINYHH,
pelaTh CBA3aHHbBIE C HUMU
[MpaKTUYECKHE 3a/1a4M; COCTABIISTh

IBEPOATHOCTHYIO MOJICIIb U
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[paccMaTpuBaTh e
BCECTOPOHHE;

-OIIPEICIIATh LEIIH
ITeATeILHOCTH, 3a1aBaTh
[TapaMeTpbl U KPUTEPUU UX
ITOCTHKEHMSI,
-KOOPJIMHUPOBATH U
BBITTOJIHATH paboOTy B
[YCJIOBHSIX pEajbHOTO,
BUPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO
B3aMMOJICHCTBH;
-CIIOCOOHOCTh M TOTOBHOCTE K
CaMOCTOSTEIILHOMY TIOUCKY
METO/IOB PEIICHHS
[PaKTUYECKUX 3a]1a4,
PUMEHEHHUIO Pa3IHYHBIX
METOJI0B IIO3HAHUS

MHTEPIPETUPOBATH MOTYyUEHHBIN
pe3yJbTaT; peuaTh NPUKIaJHbIE 3a1a4l
CpPEICTBAMHU MaTEMAaTUYECKOT0O aHAJIN3a,
B TOM YHUCJIE COLIMATIBHO-
HBKOHOMHMYECKOTO U (PU3UIECKOT0
XxapakTepa

[1K 2.5. Db dexruBHO
MCTIOJIb30BaTh
BBIYUCITUTEILHYIO
TEXHHUKY B cdepe
yIIpaBJICHUS

- CIIOJIb30BaTh CPEJICTBA
H(OPMaLMOHHBIX U
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHIl B pelIeHUN
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aI[MOHHBIX 3a71a4 C
CcOoOJI0IeHreM TpeOOoBaHU M
BPrOHOMUKHU, TEXHUKU
0€3011aCHOCTH, TUTHEHEI,
pecypcocOepexeHus,
[TPaBOBBIX U STUYECKUX HOPM,
HOPM HH(OPMALMOHHON
0€30IMacHOCTH;

- pa3pabaThIBaTh IJIAH PEIICHUS
poOJIeMBI ¢ y4ETOM aHaIn3a
MMEIOINXCSl MATEPHATIBHBIX U
HEMaTEPHAIbHBIX PECYPCOB,

- BIIAJCTh Pa3IMYHBIMU
crioco0amMu OOIIEHUS U
B3aMOJICHCTBHUA

- - YMETh OTIEPUPOBATH MOHATUSIMHU:
cpeanee apupmMeTHuIecKoe, Merana,
HanOOoJbIIee M HaMEHbIIIee 3HAUCHHUS,
pa3Max, Aucrepcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOTO HA0OPa; yMETh
M3BJIEKATh, UHTEPIIPETUPOBATh
MHGOPMAIIHIO, IPECTABICHHYIO B
TabIIIax, Ha TUarpaMMax, rpadukax,
OTPaXKarOIIYI0 CBOMCTBA peAIbHBIX
MPOIIECCOB M SIBJICHUI; TIPE/ICTABIATh
MH(GOPMALIUIO C TTOMOUIBIO TaOIUI] U
narpaMm; Mcciae10BaTh
CTaTUCTHUYECKHE JJaHHbIE, B TOM YHUCIIE C
pUMEHEHHEM Irpapuueckux METO10B U
DIIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH TTOHATHIMU:
MHOYKECTBO, ITOJIMHOXKECTBO, OTIEpAIHH
Ha/T MHOYKECTBAMH; YMETh HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIH anmapaT
11 OTIMCAHMSI PeaIbHBIX MTPOIIECCOB U
SIBICHUI TIPU PEIICHUH 3a/1a4, B TOM
qHCIIe U3 JPYTUX y4eOHBIX MPEAMETOB;

- YMETb ONEPUPOBATH MOHATHIMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, rpad Ha
MIOCKOCTH; YMETh 3a]1aBaTh U
OIHCHIBATH TPadbl pa3IHIHBIMU
Crioco06aMu; UCIOJIb30BaTh rpadbl Mpu

[PCHICHUU 3aa4;

26




- YMETh BBIOUPATh MOAXOIAIINN METOT
TS peIeHUs 3a/1a4; [IOHUMaHHe
BHAYMMOCTH MAaTEMATUKHU B U3yYCHUU
[IPUPOAHBIX U OOLIECTBEHHBIX
[IPOLIECCOB U SIBJICHUI; yMEHUE
PacIo3HaBaTh MPOSIBIICHUE 3aKOHOB
MaTEMAaTUKHU B UICKYCCTBE, YMETh
[IPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOM
MaTeMaTHYECKOU HayKH

[1K 3.3. U3meparb
PIIEKTPUYECKUE U
PaIOTEeXHUYECKUE
BEJIMUMHBI C IOMOLIBIO
COBPEMEHHBIX METOJIOB
1 IpuOOpOB

- BJIaJICTh HaBBIKAMU
MOJTy4YCHUsT MTHPOPMALIUH U3
MCTOYHHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEIILHO
OCYILIECTBIISATH TIOUCK, aHAJIH3,
CHCTEMaTH3AIHIO U
MHTEPIpETanio HHPOPMALIUU
Pa3IMYHBIX BUAOB U popM
MpeCTaBICHHUS;

- CAMOCTOSITEIIEHO
OCYILIECTBIISATh
[103HABATEIIbHYIO
NesITeIbHOCTb, BBISIBIISATH
POOJIEMBI, CTABUTh U
(bopMyIUpOBaTh COOCTBEHHBIE
Bajaun B 00pa3oBaTEIHHOM
MesITETLHOCTH 1 )KU3HEHHBIX
CUTYaIHsX;

- BIIaJICTh HaBBIKAMU
[pacrio3HaBaHMs U 3aILUTHI
MHpopManuy,
MH(pOPMAaLMOHHOM
0€3011aCHOCTH JINYHOCTH

- YMETh UCIIOJIb30BaTh rpaduku
(byHKIUH 17151 U3y4eHUs: IPOLECCOB U
3aBUCUMOCTEH MpU pelIeHUH 3a/1a4 U3
NMPYTUX y4eOHBIX MPEIMETOB U U3
peasbHOM JKU3HU; BBIPAXKATh
(hopMyJIaMy 3aBHCHMOCTH MEXKIY
BEIINYMHAMU;

- YMETb UCIIOJIb30BATh MPOU3BOIHYIO
U1 KCCIeIOBaHUs (PYHKIUH, JU1s
HAXO0K/ICHUS HAWTY4IIero PelieHHs B
[PUKJIATHBIX, B TOM YHCJIE COI[UAIBHO-
PKOHOMHMYECKUX U (DU3MUECKUX 3a7auax;
- YMETh HCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBII anmnapar i OMUCAHUS
peabHBIX MPOIIECCOB U SBJICHUN TIPU
peIeHnH 3aj1a4, B TOM YHCIIEe U3 JPYTUX
y4€OHBIX MPEIMETOB,;

YMETh TIPOU3BOIUTH apu(pMeTHIeCKre
NeiicTBUS C KOMIUIEKCHBIMHU YHCIIAMU;
[IPUBOIUTH MPUMEPHI HCTIOTH30BAHUS
KOMILJIEKCHBIX YHCEN

[1K 4.2. IIpoBoanTh
QHATN3 KOHCTPYKITUU
Ha HaJCKHOCTh C
CITOJIb30BAHUEM
OCHOBHBIX ITOJIOKECHUH
TEOPHUH HAIC)KHOCTH

- BHOCUTh KOPPEKTHUBHI B
esITeIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB
[1eJ1IM, OLICHUBATh PUCKU
[MOCJIE/ICTBUN JI€ATEIbHOCTH;
- pa3BUBATh KPEATUBHOE
MBIIIEHNE TTPU PELICHUN
PKI3HEHHBIX MPO0OJIeM;

- 1aBaTh OLIEHKY HOBBIM
CUTYyaI1siM, BHOCHUTD
KOPPEKTHUBBI B ICSITEILHOCTD,
OIIEHUBATh COOTBETCTBUE

[PE3yIbTATOB LIEJISAM;

- YMETh MOJICITUPOBATh pealibHbIC
CHTYyallly Ha S3bIKE MAaTEMaTHKH;
COCTABJISATh BBIPAXKEHUSI, yPAaBHEHMUS,
HEPaBEHCTBA U MX CHCTEMBI IO YCIOBUIO
3aJauu, UCCIIE0BATh MTOCTPOCHHBIE
MOJIENIN C UCTIOJIb30BaHUEM allnapaTa
QIIreOpbl, UHTEPIPETUPOBATH
MOJTyYSHHBIH Pe3yJIbTaT; CTPOUTH
MaTeMaTHIeCKHe MOJIEITN C TIOMOIIBIO
rEOMETPUYECKUX MTOHITHH U BEJHMYNH,
pelaTh CBA3aHHbIE C HUMHU
MPaKTUYECKHE 3a]]au; COCTABIIATh
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- CAMOCTOSTEIIEHO COCTABIIATE  [BEPOSITHOCTHYIO MOJIEIb U

[U1aH peLIeH!s] IPoOIeMBI ¢ MHTEPIPETUPOBATH MOJTYYCHHBIN
y4€TOM UMEIOIUXCA PECYPCOB, |pe3ynpTaT; pellaTh IPUKIAAHbIE 3a0a4H1
COOCTBEHHBIX BO3MOKHOCTEH 1 CpelCTBAMU MAaTEMATUUECKOTO aHAIN3A,
IPCIIOYTCHHI; B TOM YMCJIE COL[UATbHO-

- OCYIICCTBILITE HMOSUTHBHOC b ogoMuueckoro u GU3n4ecKoro

CTPATErHIecKoe NOBENICHHE B |y anarrepa
[PA3JINYHBIX CUTYyaAllUsIX,
[POSIBIISITE TBOPYECTBO H
BOOOpakeHUE, OBITh
MHUITATUBHBIM.

- QaHAJIM3UPOBATH ITOJyYCHHBIC B
XO/1e peleHH s 3a1a91
[PE3yIbTaThl, KPUTHYECKH
OLICHUBATh UX JIOCTOBEPHOCTD,
IIPOrHO3MPOBATH U3MCHCHUC B
HOBLIX YCJIOBHUAX;- IIPU3HABATH
CBOE MPABO U MPABO JPYTHX

ITroeil Ha OIIMOKHU

28




2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

1 cemecTpe, 3K3aMeHa BO 2 cemecTpe

O0bem 00pa3oBaTeIbHOI MPOrPpaMMBbl 278
Y4yeOHas HArpy3Ka 00y4aromuxcsi BO B3aUMO/1eiiCTBUH C 278
npenojaBareJieM (Bcero)
B TOM YHCIJIE:
TEOPETUYECKOE 00yUIeHnE 200
71a00paTOPHO-TIPAKTUYECKUEC 3aHATHUS 78
KoncyabTanuu 0
IIpome:kyTouHasi arTecranus B ¢popme nudpdepeHUHPOBAHHOIO 3a4eTa B 0
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2.2. TemaTnuyeckuii mjiaH u cogep:xanue yueonoro npeamera MATEMATHUKA

HaumeHnoBaHnue pa3aesioB u Copep:xaHue y4ed0HOro MaTepuaJa (0CHOBHOE H NMPo(deccHOHAIHLHO-OPHEHTHPOBAHHOE), OoBem dopmupyemble
TeM JadopaTopHble M NPAKTHYECKHE 3aHATHS, NPUKJIATHOH MOAYJIb (IIPH HAJTMYUH) 4acoB KOMIIeTEeHIUH
1 2 3 4
OcHoBHOe coiep:kaHue
Paspea 1. IloBropenne Kypca
MaTeMaTHKH OCHOBHOM 20
LIKOJIbI
Tema 1.1 Coneprkanne yqeOHOTO MaTepHaja
[enb 1 33141 MaTeMaTUKU bazoBble 3HaHMS M yMEHHUS 110 MaTeMaTHKe B IPO(eCCHOHAIBHOM U B ITOBCEIHEBHON
IIpU OCBOCHUHU CIICHHUAJIbHOCTHU JACATCIIBHOCTH. Maremartuka B HU3Y4YCHUU MPUPOJHBIX U O6U_[eCTBeHHI)IX IMpOLECCOB 1 ﬂBJ’IeHHﬁ,
3aKOHBI MATEMATUKH B HCKYCCTBE. MaTeMaTH4eCKUE OTKPBITUS B POCCUICKON U MUPOBOH HAyKe 2
KomOuHupoBaHHOE 3aHsTHE
Tema 1.2 Coneprkanue y4eOHOro MaTepuaia
Yucna v BEIYUCICHHUS. MHoecTBa ynce. I[eﬁCTBHﬂ HaJl TTOJIOKUTCIIbHBIMU U OTPpHUIATCIIbHBIMHA YUCJIaMU,
BripaskeHns 1 npeoOpa3oBaHus | OOBIKHOBEHHBIMHU U JECATHIHBIMU ApobsiMu. [IpusHaku nenumoctd. Anroput™ EBkimza.
3HaKOMCTBO C Pa3IMIHBIMU MMO3UIITMOHHBIMU CUCTEMAMU CUUCIICHU . 4
JlelicTBus co cTeneHsIMH, (OPMYJIIbl COKPAIIEHHOTO YMHO)KEHHSL.
KomMOuHHpOBaHHOE 3aHsITHE
Tewma 1.3. IpodeccHoHaTbHO-OPHEHTHPOBAHHOE COAeP:KaHHUe (CoaepKaHHe IPHKIJIATHOTO MOXYJIs) OK-01, OK-02, OK-
Feomerpus Ha miockocTH Bupl miockux GUryp U Ux MIOmab. 03, OK-04, OK-05,
[IpakTHKO-OpHEHTHPOBAaHHBIE 331a4H B Kypce F€OMETPUH Ha INIOCKOCTH OK-06, OK-07
2 IK-1.1, ITK-1.2, TIK-
2.5, TIK-3.3, TIK-4.2
IIpakTuueckoe 3aHsTUE
Tema 1.4 Copepxanne yaeOHOTO MaTepuaa
IIpoLieHTHBIE BEIYUCICHUS ITpocThle MPOIEeHTHI, pa3Hble COCOOR! MX BeIYHCICHHS. CI0KHBIE IPOIEHTHI
TTpaKkTHUECKOE 3aHATHE 2
Tema 1.5 Copepxanne yaeOHOTO MaTepuaa
VYpaBHEHMsI U HEPABEHCTBA JIunelinsle, KBaipaTHbIE, IPOOHO-TMHEHHBIE YPAaBHEHUS M HEPABEHCTBA
ITpaKTHYECKOE 3aHATHE 4
Tema 1.6 Copepxanne yaeOHOTo MaTepuaa
CucteMsl ypaBHEHUN U CriocoOBbI peneHns CUCTEM JIMHEWHBIX ypaBHeHUH. [TonsaTist: MaTpuma 2x2 u 3x3, onpeaenuTesb
HEPaBEHCTB Matpuilsl. Metox [Maycca. CucteMbl HeIMHEHHBIX ypaBHeHHH. CHCTEMBI HEPABEHCTB 4
KoMOuHMpoBaHHOE 3aHATHE
Tema 1.7 Copepxanne yaeOHOT0 MaTepuaia
BxonHo#l KOHTpOJIL Brrancnenus u npeoOpa3oBanusl. YpaBHEHHS U HEPaBEHCTBA. | eoMeTpHst Ha MIIOCKOCTH
KonTponsHas pa6ora 2
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Pa3gen 2. YpaBHeHus u

HepaBeHCTBa 12
Tema 2.1 Copneprxanne yqeOHOTO MaTepHaia
PaBHOCHIIBHOCTD YpaBHEHHH U PaBHOCUIBHOCTE ypaBHEHUH U HepaBeHCTB. Onpenenenus. OCHOBHbIE TEOPEMbI PaBHOCHIIBHBIX
HepaBeHeTB. O0uue MeTo/b! nepexosax B ypaBHEHMAX U HepaBeHCTBaxX. OOLIME METOIbI PEIEHHs YPABHEHHUIL: Tepexol oT
pemenns paBeHCTBa (pyHKIMI K paBEHCTBY apryMEHTOB [UIi MOHOTOHHBIX (DYHKIIHH, METOZ Pa3iI0)KEeHHS Ha 2
MHOXKUTEIIH, METOJI BBEACHHS HOBOH NEPEMEHHOH, (PyHKIIMOHATBHO-TpapUIECKUIl METON
KomOunmpoBanHOE 3aHATHE
Tema 2.2 Copneprxanne yaeOHOTO MaTepHaia
I'paduyecknii METON pereHAs OOmue MeToIbI pPEIICHNs] HEPABEHCTB: IEPEXO0 OT CPABHEHMS 3HAYCHUH (DYHKINH K CPAaBHEHHIO
YPaBHEHHUH, HEPABEHCTB 3HAYCHUH apTyMEHTOB U1 MOHOTOHHBIX (DYHKITUI, METOX HHTEPBAJIOB, (D YHKIIMOHATIHHO-
rpadugeckuii meron. I'paduaeckuii MeTo penieHns] ypaBHEHUH 1 HEPaBEHCTB 2
KomOnHMpOBaHHOE 3aHITHE
Tema 2.3 Coneprxanne yaeOHOTO MaTepHuaia : x )
VpaBHEHHUS ¥ HEPABEHCTBA C Omnpenenenne moayns. Packpeitue Moayns no onpenenenuto. [Ipocrelimue ypaBHeHUS U (())I3<’ (g)l},(_(())i (())212%};,
MoZylneM HEPaBEHCTBA ¢ MOAYyNeM. [IpiMeHeHe PaBHOCUIIBHBIX IEPEXOA0B B ONPEAEICHHBIX THIIAX OK-06, OK-07
YPaBHEHHH U HEPABEHCTB C MOJYJIEM ) [K-1.1, [IK-1.2, TIK-
3.3, 1IK-4.2
KoMOuHHpOBaHHOE 3aHATHE
Tema 2.4 Coneprkanue y4eOHOro MaTepuaia
YpaBHEHMsI U HEPABEHCTBA C 3HaKOMCTBO ¢ nmapameTpoM. IIpocTeiinue ypaBHEeHNs 1 HEPaBEHCTBA C ApaMEeTPOM
rnapameTpaMu KoMOHHUpOBaHHOE 3aHsITHE 2
Tema 2.5 IIpodeccHoHANBHO-OPMEHTHPOBAHHOE CO/IepkaHMe (coaepKaHue MPHUKJIATHOI0 MOAYJIs)
CocraBneHue u pelieHue PenieHne TeKCTOBBIX 33124 TPO(ECCHOHAIBHOTO COJIEpPIKaHMs
pOQeCcCHOHANBHBIX 3a71a4 € IIpakTryeckue 3aHATHA 2
IIOMOLIBI0 YPaBHEHUU
Tema 2.6 Conepxanne ydeOHOTO MaTepHuala
Pemenue 3anau. YpaBHeHus u OOmue MeToIbI pelIeHNs] ypaBHEHNH. Y paBHEHHS 1 HEPaBEHCTBA C MOJYJIEM U C TapaMeTpamMu
HEpaBEHCTBA
2
[IpakTHyeckoe 3aHATHE
Pazpnen 3.
OcHOBHBIE CBOICTBA 14
GyHKIHH OK-01, OK-02, OK-
Tema 3.1 Copepxanne yaeOHOT0O MaTepuaa 03, OK-04, OK-05,
CaoiicTBa GyHKINH Oyuknun. Onpenenenne GyHKIAN OHON epeMeHHoi. O01acTh onpeesieHrsT 1 MHOXKECTBO OK-07, I1IK-2.5, TIK-
3HayeHnil. Kopan ¢pynknun. I'padux Gpynxmmm. CrocoOsr 3aganns ¢yHkunu. CBOHCTBA (yHKIIMHA: 3.3, TIK-4.2
MOHOTOHHOCTb, YETHOCTb U HEUETHOCTh, IEPUOJAUYHOCTh, OTPAHUYEHHOCTh 4

KoMOuHMpOBaHHOE 3aHATHE
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Tema 3.2
JIuneitHas u KBagpaTHUHAS
¢$byHKIHN

Coneprxanue y4eOHOTO MaTepuaia

Jluneiinas ¢yHkuus, ee cBoiicTBa u rpaduk. KBagparnunast GpyHKIus, ee cBOHcTBa U TpaduK.
[TpeoOpazoBanue rpadukoB GpyHKIMI

4
KomOnHMpoBaHHOE 3aHsTHE
Tema 3.3 Copneprxanue yueOHOr0 MaTepuaia
OOpatHast QyHKIHS.
Obpatras ¢pyaknus. O0nacTs onpenercHns U 00JacTh 3HaYeHU oOpatHoi ¢pyrknnu. ['paduk
obpatHO# (HyHKIHN
2
KomOuHMpoBaHHOE 3aHsTHE
Tema 3.4 IIpodeccHoHANBHO-OPMEHTHPOBAHHOE CO/IepkaHNe (cogep KaHue MPUKJIATHOI0 MOAYJIA)
@OyHKIWY IPU peIICHUT Hcnonb3oBanue rpadukoB GYHKIMN JUIs1 M3Y4EHHS IPOLIECCOB U 3aBUCUMOCTEH NPU PELICHUH
npodecCHOHANBHBIX 33/1a4 3aj]1a4 U3 IPYTUX Y4eOHBIX MPEJMETOB U U3 peaJbHON )KU3HU 2
[IpakTHyeckoe 3aHATHE
Tema 3.5 Coneprxanue y4eOHOrO MaTepraia
OcCHOBHBIE CBOICTBa (DyHKLIUH "
[MocTpoenue rpadukoB GyHKIMH, 33JaHHBIX pa3Iu4HbIME criocobamu. OmnpenesneHue no rpaduxy
U B IPOCTEHIINX CiTy4asx 1o (popmylie CBOUCTB (QYHKIHH 2
KonrponbHas padborta
Paznen 4.
CreneHy M KOpHH. 14
CrenenHasi QyHKIMA
Tema 4.1 Copneprkanne yqeOHOro MaTepuaia
Crenennas pyHKuus, ee ITonaTue KopHA n-0if cTeneHu u3 AeHCTBUTENbHOrO ynucia. yHkiuum y = VX wux cBoiicTBa 1
CBOHCTBA rpaduku. CBOHCTBA KOPHS N-OH CTEIICHH
KomOuHMpoBaHHOE 3aHsTHE 2
Tema 4.2 Coneprxanne yaeOHOTO MaTepHuaia
IIpeobpaszoBanue BhIpaxxeHui ¢ | [IpeoOpa3oBaHKE UPPAIHOHATBHEIX BBIPAKEHUN OK-01, OK-02, OK-
KOPHSIMH N-0Oi CTENEHU KOMOHHHpPOBAHHOE 3aHATHE 2 03, OK-04, OK-05,
Tema 4.3 Coneprxanne yaeOHOTO MaTepHuaia OK-07
CaolicTBa CTeneHH ¢ [oHsTHE CTEIICHU C JIOOBIM pallMOHATIBHBIM MMoKa3areaeM. CTerneHHble PYHKIIUH, UX CBOWCTBA U T1K-3.3, I1K-4.2
pannoHAIBHBIM U rpaduku
NEWCTBUTENBHBIM KomOuHMpoBaHHOE 3aHsTHE 4
MoKa3aTeIsIMU
Tema 4.4 CopeprxaHue yaeOHOro MaTepuaia
Perienne uppanioHanbHbIX PaBHOCHIIBHOCTB NPPALMOHATILHEIX YPaBHEHUH U HEpaBEHCTB. MeTobl nx pemeHus. PemeHne
YPaBHEHHI U HEPABEHCTB UppalMOHAIbHBIX YPABHEHUI 1 HEPABEHCTB
KomOuHmpoBaHHOE 3aHSATHE 4

Tema 4.5

Copneprxanue yueOHOr0 MaTepuaia

32




Crenenu u kopHu. CTeneHHas

Onpenenenne creneHHo# GyHKIK. Vcnons30Banue ee CBOWCTB PH PELICHUH YPaBHEHUH 1

¢byHKIASA HEPaBEHCTB 2
KontponsHas pabdora
Pa3znen 5. Iloka3zareabHast 12
bynkuus
Tema 5.1 Coneprkanne ydaeOHOTO MaTepHala
INokazatenpHas QyHKONI, ee CremneHb ¢ MPOU3BOJIBHBIM JEHCTBUTENBHBIM TTOKa3aTeneM. OnpeneneHne moka3aTeaIbHOn
CBOICTBa (¢yHKINH, ee CBOHCTBA U rpaduk. 3HAKOMCTBO ¢ IPUMEHEHNEM ITOKa3aTeIbHON (YHKITHH.
Pemenne moka3aTebHBIX ypaBHEHHH (YHKIMOHANBHO-TPa()UISCKAM METOIOM 4
KomOnHmpoBaHHOE 3aHATHE
Tema 5.2 Coneprxanne yd4eOHOTO MaTepHuaja OK-01. OK-02. OK-
Pemenne nmokaszaTenbHBIX Pemenne nmokazaTenbHBIX YpaBHEHUI METOIOM YpaBHUBAHUS OKa3aTeIeH, METOIOM BBEACHHS 03 OI’<- 04 OI’<-05
YpaBHEHHH U HEPaBEHCTB HOBOW IIEpeMEHHOH, (PyHKIMOHATBHO-TPaMIECKUM METOIOM. PelreHne moka3arenbHbIX ’ OK-E)7 :
HEPaBEHCTB 4 [1K-3.3 [IK-4.2
KoMOHHUpOBaHHOE 3aHsTHE o '
Tema 5.3 Coneprkanue y4eOHOro MaTepuaia
CucrteMbl IOKa3aTeIbHBIX Pemenue cucteM nokaszaTelIbHBIX ypaBHeHI/Iﬁ
ypaBHEHUI KoMOHHUpOBaHHOE 3aHsTHE 2
Tema 5.4 Coneprkanue y4eOHOro MaTepuaia
Pewmenue 3anay. Pemenne nokazarenbHbIX YpaBHEHUI METOOM ypaBHUBAHUS IIOKA3aTeJIC U METOAOM BBEJICHUS
Ioxa3zarenpHas GpyHKUINSA HOBOIi 1IepeMeHHOM. PerieHne noka3arenbHbIX HEPaBEHCTB 2
KontponsHas pabora
Paznen 6. Jlorapugmbl. 18
Jlorapupmuueckas pyHkuus
Tema 6.1 Copepxanre yaeOHOTO MaTepuaa
Jlorapudm uncna. Jlecatuunsiii | Jlorapudm uncna. JlecATHUHBIH U HATYPATBHBIH JIOTapU(PMBI, YHCITO €
W HaTypaJbHbII JOTapuMmBbl, KomOuHupOBaHHOE 3aHsTHE 2
YHCIIO €
Tema 6.2 Copepxanne yaeOHOTO MaTepuaia
CaoticTBa soraprgmoB. Caotictga JiorapudmoB. Onepaiys JiorapuMUpOBaHHSL.
Ornepauyst orapupmupoBanust | KoMOHHHPOBAHHOE 3aHSITHE 4 OK-01, OK-02,
Tema 6.3 Copeprxkanne yaeOHOro MaTepuaia OK-03, OK-04,
Jlorapudmuyeckas yHkuus, ee | Jlorapudmuueckas GyHKIMA U €€ CBOUCTBA OK-05, OK-07
CBOIicTBa KoMOMHHMPOBaHHOE 3aHATHE 2 MK-1.1, IK-1.2, K-
Tema 6.4 Conepxanue yaeOHOTO MaTepraa 3.3, TIK-4.2
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Pemenne norapupmuueckux

IlonsTue J'IOI‘apI/I(l)MI/I‘{eCKOFO YpaBHCHUA. Onepaunﬂ TMOTCHIIUPOBAHUA. TpI/I OCHOBHBIX MCTOJJa

YPaBHEHHMH U HEPABEHCTB pemeHust norapuMUIECKUX ypaBHEHNH: (QyHKINOHATBHO-TPadIECKNi, METO]] TOTEHINPOBAHUS, 4
METOJ] BBeJICHHUS HOBOI1 mepeMeHHoi. Jlorapudmudeckre HepaBeHCTBA
KomOunmpoBanHOE 3aHATHE
Tema 6.5 Coneprkanne yqaeOHOTO MaTepHala
Cucrtemsl norapupMuIecKnux AJNTOPUTM peIIeHNsI CHCTEMBI ypaBHEHUH. PaBHOCHIIBHOCTD JTIOTapU(PMUIECKIX YPaBHEHUH U
YpaBHEHUH HEpaBEHCTB 2
KomOnHmpoBaHHOE 3aHATHE
Tema 6.6 IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE CO/iePKaHMe (CoAepKaHue NPUKJIAAHOI0 MOAYJIsI)
Jlorapu¢msl B mpupoae u [Tpumenenne norapudma. Jlorapudmuueckas cnmpans B nmpupoze. Ee Maremarnueckue cBoiicTBa
TEXHUKE [IpakTHyeckoe 3aHATHE 2
Tema 6.7 Coneprxanne yd4eOHOTO MaTepHuaja
Pemenne 3agau. Jlorapudmsr. Jlorapupmudeckas Gpynknus. Pemenne npoctemux gorapuMUIECKUX ypaBHECHHH
Jlorapudmmaeckas GyHKIHS KonTponsHas pabora 2
Paznen 7. OcHoBbI
TPHTOHOMETPHHU. 36
Tpuronomerpuyeckne
bynkuun
Tema 7.1 Coneprxanue y4eOHOrO MaTepuaia
Tpuronomerpudeckue GyHkunn | Pannannas mepa yria. II0oBOPOT TOUKHM BOKPYT Hadana KoopAuHaT. OnpejieieHue CUHyca,
IIPOU3BOJIBHOIO YyIJIa, YUCTIa. KOCHHYCa, TAHI'€HCAa ¥ KOTaHI'eHCa. 3HAKH CHHYCa, KOCHHYCa, TAHI'€HCA ¥ KOTaHT'€HCA 110
Pannannas u rpagycHas Mepa YETBEPTSAM. 3aBUCHUMOCTh MEX/y CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJTHOT'O U TOTO
yrna XKe yria 4
KoMOMHUPOBaHHOE 3aHATHE OK-01, OK-02, OK-
Tema 7.2 Coneprxanne yaeOHOTO MaTepHuaia 0362%2462%9 >
OcnorHbIe Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCHHYC, TAHT€HC U KOTAHI€HC YIJIOB o U - o.. DopMyIIbl MK-1 1_ H,K-l é K-
TPUTOHOMETPUYECKHE IIPUBEICHUS 33, HK-Ai.Z,
TOXKICCTBA. KomOunmpoBaHHOE 3aHATHE 4 ’
DopMyJibl IPUBEACHUS
Tema 7.3 Copepxanne yaeOHOTO MaTepHuaia
CuHyc, KOCHHYC, TAHT€HC CymMa 1 pa3HOCTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JIBOMHOTO yTJa.
CYMMBI U Pa3HOCTH JIBYX YIJIOB. | DopMyssl HOJIOBUHHOTO yria. [IpeoOpa3oBaHust CyMMBI TPHTOHOMETPHUYECKIX (DYHKITHH B
CuHyC ¥ KOCHHYC JJBOMHOTrO MIPOU3BEICHNE U TIPOU3BEICHNSI B CyMMY. BhIpaskeHue TpUTOHOMETPUIECKIX (QYHKITUH uepe3
yrna. ®opMyisl HOJOBUHHOTO TaHT'eHC TOJIOBUHHOTO aprymMeHTa. [IpeoOpazoBaHust MpOCTEHIINX TPUTOHOMETPHUECKUX 4

yrina

BBIpaKEHUI

KOM6HHHpOBaHHO€ 3aHATUC

Tema 7.4

Copneprxanue yueOHOr0 MaTepuaia
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DyHKINU, UX CBOMCTBA.
CriocoOb1 3amanus G yHKIHN

OO6nacTp omnpeaeneHust 1 MHOXXECTBO 3Ha4eHUH (pyHKIMH. YETHOCTB, HEUETHOCTD, IEPHOIUYHOCTD
¢yakunit. CiocoOs! 3aanus QYHKITHI

KomOunmpoBanHOE 3aHATHE

Tema 7.5
TpuroHomerpuueckue
(yHKIWHU, UX CBOMCTBA 1
rpadukn

Coneprxanue y4eOHOTO MaTepuaia

OOnacTp omnpeaeneHrs 1 MHOXKECTBO 3HaYEHHH TPUTOHOMETPHYECKUX QYHKIMH. YETHOCTB,
HEYETHOCTD, IEPHOIUYHOCTh TPUTOHOMETpHYECKUX (yHKIMK. CBOMCTBa U rpad MK GYHKIMH Y =
cOs X, y=sinX, y =tg X, y = ctg x.

KOMGI/IHHpOBaHHOG 3aHATUC.

Tema 7.6
[IpeobpazoBanue rpadukoB
TPUTOHOMETPUYECKUX (PYHKIMI

Coneprxanue y4eOHOTO MaTepuaia

Cxxatue M pacTsDKeHUe rpa)uKOB TPUTOHOMETPUYECKUX (DyHKIMIL.
[Tpeobpa3oBaHue rpa)UKOB TPUTOHOMETPHUYECKUX (DYHKIHIA

HpaKTquCKoe 3aHATUC

Tema 7.7

OnucaHue MPOU3BOICTBEHHBIX
MIPOLIECCOB C TIOMOILBIO
rpadukoB QyHKuMit

ITpodeccHonaIbHO-OPHEHTHPOBAHHOE CO/IEPKaHMeE (COepKAHNE NPHKIATHOTO MOYJIs)

Vcnionb30BaHKHEe CBOICTB TPUTOHOMETPUYECKHX (PyHKIMIT B IpohecCHOHANBHBIX 3a/1auax

HpaKTquCKoe 3aHATUC

Tema 7.8
OobpatHsie
TPUTOHOMETPUYECKUE (DYHKLIUH

Cozepxanue yueGHOTO MaTepuana

OO0patHble TpuronoMerpuyeckue GpyHkuuu. Mx cBoiicTBa u rpaduku

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 7.9 TpuroHomerpuueckue
YpaBHEHHsI 1 HEPAaBEHCTBA

Copneprxanue yaeOHOro MaTepuania

VYpaBHeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenne
TPUTOHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE
ypaBHEHHUS, CBOZSIINECS K KBaPaTHBIM, pellaeMble Pa3IoKeHNEeM Ha MHOXKUTEIIH, OTHOPOIHEIE.
IIpocrelinye TPUrOHOMETPUUECKHE HEPABEHCTBA

KoMOHHUpOBaHHOE 3aHsTHE.

Tema 7.10 Copepxanne yaeOHOTO MaTepuaa

Cuctemsl TpuroHomerpuyeckux | CHCTEMBI MPOCTEHIITNX TPHTOHOMETPHIESCKHX YPABHEHHUIH

ypaBHEHUI KoMOHHUpOBaHHOE 3aHsTHE

Tema 7.11 Copepxanne yaeOHOTO MaTepuaa

Pewenue 3ana4. 0CHOBBI [Ipeobpa3oBanue TPUTOHOMETPUIECKHUX BBIpAaKeHUH. Perrenne TpUroHoOMeTpHIECKUX YpaBHEHUH
TPUTOHOMETPHH. 1 HEPABEHCTB B TOM YHCIIE C UCIIOJIb30BAHHEM CBONCTB (DYHKITHIA.

TpHFOHOMeTqueCKHe (I)yHKHI/II/I KOHTpOJ‘[LHaﬂ pa60Ta

Pazpnen 8.

KomniekcHble ynciaa

Tema 8.1 Copepxanne yaeOHOT0 MaTepuaia

KommnnekcHble yncna

[onsarue xommurekcHoro yncia. ConpspkeHHbIE KOMIUIEKCHBIE YHCIa, MOAYNb U apTyMEHT
KOMIUIEKCHOTO urciaa. PopmMa 3anucu KOMIUIEKCHOTO YHCiia (TeOMeTpHUecKas,
TPUTOHOMETpHYECKas, anredpandeckas). ApudpMeTHIecKre IeHCTBUS C KOMIUICKCHBIMHU YHCIAMH

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07
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KOM6HHHpOBaHHOe 3aHATUC

Tema 8.2
[MpuMeHeHne KOMITJIEKCHBIX
qyces

Conepxanue y4eOHOTO MaTepuaia

BrinonHexnue pacdeToB C NOMOLIBIO KOMIIJICKCHBIX YUCECII. HpI/IMepLI HCIIOJIb30BaAHUA
KOMINJICKCHBIX YHCCJI

I1K-1.2, T1K-3.3, TIK-
4.2

4
[IpakTuueckoe 3aHsaTue
Pa3gen 9. Ilpon3Boanas
(pyHkumu, ee npumMeHenune
44
Tema 9.1 CojeprxkaHue yueOHOro MaTepuaia
ITocnenosarensHoctu. Ilpenen | OmpeneneHue YUCIOBOI MOCIEAOBATEIBHOCTH U CIIOCOOBI e¢ 3aaaHusi. CBONHCTBA YHCIOBBIX
MIOCJIEI0BATEIILHOCTH U MOCJIeIoBaTeNIbHOCTEH. ApudMerryeckas 1 reoMeTpryeckas nporpeccun. Onpeaenenue mpeaena
GbyHKIMN MIOCIIEI0BAaTENILHOCTH. BhIuncienue npenenos nocienosarensHocteil. [lpenen Gpynkunm Ha
6eckoneuHoctH. [Ipenen Gpyrkun B Touke. beckoHeuHo Maibie, 6eCKOHETHO OONbIIHE (PYHKIINH. 10
Teopemsl 0 mpeaenax. 3amMevaTesbHbIC TPEIEIb
KomOnHMpOBaHHOE 3aHTHE
Tema 9.2 Coneprxanne yd4eOHOTO MaTepHuaja
Brrancnenue npenenos QyHKIwiA
[TpakTHyeckoe 3aHsITHE 2
Tema 9.3 CogepxaHue yueOHOro MaTepuaa OK-01. OK-02. OK-
[NonsTHE TPOM3BOAHON. [Mpupamenne aprymenra. [Ipupamenne Gpyskuun. 3agaun, MpUBOISAIIIE K TIOHATHIO IPOU3BOIHOM. 03 OI,<-0 4 012_05
Onpenenenne Npou3BOJHONW. AJITOPUTM OTBICKaHHsI IPOU3BOJAHOM 2 E)K-06, (’)K-07 '
KOM6I/IHI/Ip0BaHHO€ 3aHATHC HK'IZ, HK‘33, TIK-
Tema 9.4 Coneprxanne yd4eOHOTO MaTepHuaa 4.2
®opmysl 1 MpaBmIIa Dopmynsl qudppepennmposanust. [Ipasuia audepeHnpoBanus
audhepeHnpoBaHusa KoMOMHUPOBAHHOE 3aHATHE 4
Tema 9.5 Conepxanne ydeOHOTO MaTepHuaia
[IpousBonHsie Omnpenenenne cnoxHoi GyHkiun. [IponsBogHas TpuroHoMeTpuieckux GyHkwmid. [IponsBogHas
TPUTOHOMETPHIECKHUX CIIOKHOH (DyHKINH
¢ynxuuii. [IponssoaHas KoMOMHHMPOBaHHOE 3aHATHE 4
CII0KHOH (QyHKIMH
Tema 9.6 Copepxanne yaeOHOTO MaTepHraa
ITonsTHE O HEMPEPBIBHOCTH — — —
byHKIIH. MeToI HHTEpBATOB [onsarue HenpepsBHON QyHKIHH. CBOICTBAa HENPephIBHOHM (PyHKIHH. CBA3D MEXIY
HENPEPBIBHOCTHIO M AN HEepeHIUPYEMOCTHIO (QYHKIMN B TOYKE. AJITOPUTM pPELICHUS] HEPABEHCTB
METOJIOM UHTEPBAJIOB 2

KOM6I/IHI/IpOBaHHO€ 3aHATUC

Tema 9.7

Cojneprxanue yueOHOr0 MaTepuaia
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I'eomerpuueckuii u

I'eomeTpruecknii CMBICI IPOU3BOHON (DYHKIIMH — YIIIOBOH KO3 (GHULIMEHT KacaTeIbHON K

(u3nIecKuil CMBICI rpa¢uKy GYHKIMH B TOUKE. Y paBHEHHE KacaTelbHOH K rpaduKy QyHKIIH. AITOpUTM 2
TIPOU3BOTHON COCTaBJICHUS YpaBHEHUs KacaTeNbHON K rpaduky QyHkmn y=f(x)
KomOnHMpoBaHHOE 3aHATHE
Tema 9.8 Coneprkanne yqeOHOTO MaTepHaia
OU3N4ECKUl CMBICI Om3myecKkuii (MEXaHIMYECKHU) CMBICI TIPOU3BOIHOI — MTHOBEHHAs! CKOPOCTh B MOMEHT BPEMEHU t:
MIPOU3BOIHOH B v=S"'(b) 2
po¢eCCHOHATBHBIX 3a7a9ax IpakTHYECKOE 3aHATHE
Tema 9.9 Copneprxanne yaeOHOTO MaTepHaia
MOHOTOHHOCTb (QyHKIHH. Bospactanue u yobiBaHne (YyHKIMH, COOTBETCTBHE BO3PACTAHUS M yOBIBaHUS (DYHKIUH 3HAKY
Touxu sxkcTpeMyma npou3BogHON. [ToHsTHE MPONU3BOAHON BBICILIErO MOPSAIKA, COOTBETCTBUE 3HAKA BTOPOU
MIPOM3BOIHOM BBITYKJIOCTH (BOTHYTOCTH) (PYHKIMH Ha OTpe3Ke. 3a1a4i Ha MAKCUMYM U MUHAMYM.
[TonsTHE aCUMITTOTHI, CIIOCOOBI UX OIPENEIICHHS. ANTOPUTM HUCCIEeAOBaHNS (QYHKIUN U 8
MIOCTPOEHHS ee Tpaduka ¢ TOMOIIBIO PON3BOAHON. [IpoOHO-THHEHHAS QyHKIHSA
KomOnHMpoBaHHOE 3aHITHE
Tema 9.10 Coneprxanne ydaeOHOTO MaTepHuaia
HUccrenoBanne GyHKINN 1
MOCTpOCHHE TpauKOB Hccnenoranre GyHKIIMHA HA MOHOTOHHOCTD U MIOCTPOCHHUE TPa(hUKOB.
2
KomOnHMpOBaHHOE 3aHTHE
Tema 9.11 Haubonpmee u Coneprxanne yaeOHOTO MaTepHuaia
HaMMEHbIIEE 3HAYCHUS Haxoxnenne HanOoIbIIero 1 HANMEHBIIET0 3HaYeHUH (QYHKIMH, TOCTpOEeHHE TpadhuKOB
QyHKIIIH MHOTOWIEHOB C MCIIOJIb30BaHUEM aNliapaTa MaTeMaTHIeCcKOro aHan3a 2
KomOnHMpoBaHHOE 3aHsTHE
Tema 9.12 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COiep:KaHue (CoAepKaHue NPUKJIATHOT0 MOAYJIsI)
Haxoxnenue ontumManbHOro Haumensbliee u HanOosnblee 3HaueHne GpyHkunu. HaxoxkeHne HauiIyqniero peieHus B
pesynbTara ¢ HOMOIIBIO MIPUKJIAHBIX, B TOM YHCIIE CONMAIBHO-9KOHOMUYECKUX M (PH3MUYECKUX 33/1a4ax
HpOHBBOZ[HOﬁ B HpaKTI/I‘IGCKI/IX HpaKTquCKoe 3aHSIATUE 2
3a7a4ax
Tema 9.13 Coneprxanne yaeOHOTO MaTepraa
Perenue 3aa4. ITpousBoaHas ®opmynel n npaBmwia quddepennuponanns. McenenoBanne GpyHKIU ¢ TOMOIIBIO TPOU3BOIHOM.
(GyHKIMY, ee TPUMEHEHNE HaubompIree 1 HaMnMeHbIIIee 3HAYCHUS QYHKITHH 2
KonrponbHas padbora
Pazgen 10.
Ieproodpasnas pynkuun, ee 12
NnpUMeHeHHe
Tema 10.1 Copepxanne yaeOHOTO MaTepuaa
ITepBooOpa3znHas pyHKIHM. 3ajaya 0 BOCCTAHOBJICHUH 3aKOHA JBM)KCHHUS 110 U3BECTHOU CKOPOCTH. [IOHSATHE HHTETPUPOBAHNUS.
IpaBuna HaXOXKIE€HUsI O3HaKkoOMJICHHE C TIOHSATHEM MHTETpaja 1 nepBoobpa3Hoi s pynkum y=f(x). Pemenne 3amaq Ha 2

1epBOOOPa3HBIX

CBS3b IEPBOOOPA3HON U €€ IPOM3BOJHOM, BEIUNCIICHHE IEPBOOOPA3HON ISl TaHHOH (QYHKIIHH.
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Tabnuna dpopmyn 11 HaX0XKAEHUs IepBO0Opa3HbIX. 3yueHne npaBuia BHIYUCICHUS
nepBooOpasHoit. [TpuMeps! MaTeMaTHIECKOTO MOAEINPOBAHUS C ITIOMOIIBIO0 AU (hepeHInaNIbHbIX
YpaBHEHUH

KomOnnmpoBanHOE 3aHATHE

Tema 10.2

Copneprxanne yaeOHOTO MaTepHaia

OK-01, OK-02, OK-
03, OK-04, OK-05,

Heomnpenenennslii u IonsiTHE HeonpeAeNeHHOTO UHTErpaa OK-06, OK-07

OTIpe/IeIeHHEIi HHTETPaThl ) 1IK-1.2, IIK-3.3, TIK-
KomOunmpoBanHOE 3aHATHE 4.2

Tema 10.3 Copneprxanne yaeOHOTO MaTepHaia

ITnomans KpUBOIMHEHHON 3amaun, MPUBOJAIIMEC K MOHATHIO ONIPEACICHHOIO0 HHTErpajia — O BBIYMCICHUH TUIOIIA N

tpanenuu. @opmyina Herotona KpI/IBOHI/IHeI‘/'IHOI‘/'I Tpanenuy, O MEPEMEIICHUH TOYKH. TTonsarue ONPENENEHHOTO NHTErpaa.

— Jleiibnuia Ieomerpraeckmii U GU3MUECKUI CMBICT ompeaenacHHoro naTerpaita. ®opmyna Heroroma— 2
JlelibHuIa
KoMmOuHMpOBaHHOE 3aHsTHE

Tema 10.4 Coneprxanne yaeOHOTO MaTepHuaia

IMonsTre 006 onpenencHHOM I'eoMeTrpuueckuii CMBICT ONPENEICHHOIO HHTErpaia

MHTCTpaC KaK IIIOann KomOunmpoBanHOE 3aHATHE 2

KPUBOJHMHEHHON Tpanenuu

Tema 10.5 IIpodeccuoHaILHO-OPUEHTUPOBAHHOE co/lep:KaHue (CoepKaHue NPUKJIATHOT0 MOTYJIsI)

OnpenenieHHbIA UHTETPAT B I'eomeTpuueckuii cMBICH onpeneneHHoro nurerpana. @opmyna HetoToHa - Jlelouuna. Pemenne

KU3HU 3aJia4y Ha IPUMEHEHHE MHTErpaJia Jyisl BBIYUCICHUS] PU3NYECKUX BEJIMYHMH M IUIONIaeH 2
IIpakTuueckoe 3aHsTUE

Tema 10.6 Copepxanre yaeOHOTO MaTepHuaia

Peutenne 3anauy. IlepBooOpasnas ¢pynkuun. [IpaBuia HaxoXxaAeHUS TepBo0Opa3HBIX. Ee npuMeHeHne

IlepBooOpasHas QpyHkimy, ee KontponsHas pabora 2

IIPUMEHEHNE

Paznen 11. Ilpsimble u 18

TJIOCKOCTH B MPOCTPAHCTBE

Tema 11.1. Copepxanne yaeOHOTO MaTepuaia

OCHOBHBIE MOHATHUS IIpeamer crepeomeTpun. OCHOBHBIC MOHATHSA (TOUKA, MPsIMast, INIOCKOCTH, IPOCTPAHCTRO).

crepeomeTpun. Pacnionoxxenne | OCHOBHbIE aKCHOMBI CTepeoMeTpuH. [lepecekaromuecs, napauiesbHbIe U CKPEIHBAOIIAECS

MPSIMBIX M IIOCKOCTEN npsiMele. [Ipu3Hak ¥ CBOMCTBO CKpeIMBAOMINUXCS NPAMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE 2 OK-01. OK-03. OK-
(urypu. 04, OK-07
KomOnHMpoBaHHOE 3aHsTHE [K-1.1 TIK-1.2

Tema 11.2. Cozieprkanre yueOHOro Matepuaa o '

[NapannensHOCTh NPSMBIX, [MapannensHble npsmast u mwockocTb. Onpenenenue. [Ipusnak. CBoiicTBa (C J0Ka3aTENLCTBOM).

IPSIMOI! U TIIOCKOCTH, [MapannensHbie mnockoctu. Onpenenenne. [Ipu3nak. ColicTBa (¢ KokazarenscTBoM). Terpasap u

IUTOCKOCTEH ero aneMeHThl. [lapannenenunesn u ero aneMeHTsl. CBOMCTBAa MPOTUBONOI0XKHBIX IPaHE U 4

JuaroHasied napamuienenunena. Ilocrpoenue ceuenuil. Pemenue 3anay.

KoMOuHMpoBaHHOE 3aHATHE
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Tema 11.3.
[lepneHanKyIAPHOCTD NPSMBIX,
MIPSIMOM U TUIOCKOCTH,

Conepxanue y4eOHOTO MaTepuaia

IlepnennukynsapHsie npsiMele. [lapaniensHble NpsiMble, NEPIEHAUKYISIPHBIE K IIIOCKOCTH.
[Ipu3Hak nepneHIuKyISIpHOCTH IPSIMOK U IIOCKOCTH. Jloka3aTtenscTBo. [lepnenaukymsp u

IJIOCKOCTER HakJIOHHad. [lepnenaukynspHblie m10cKocTH. [Ipu3Hak neprneHAUKYISIPHOCTH IIIIOCKOCTEH.
JlokazaTenbCcTBO. 4
PaccrosiHust B mpocTpaHCcTBE
KomOnHmpoBaHHOE 3aHATHE
Tema 11.4. Coneprxanne yaeOHOTO MaTepHaia
TeopeMma o Tpex
TepHeH IUKYJIApax Teopema o Tpex nepneHauKyIsApax. Jloka3aTeabCTBO. YO MEXy MPSIMOI U IIIOCKOCTBIO. YTOI
MEX]Ty IUIOCKOCTSIMU 4
KomOuHupoBaHHOE 3aHsTHE
Tema 11.5. IIpodeccHoHANBEHO-OPMEHTHPOBAHHOE CO/IepKaHNe (cogepKaHue MPUKJIATHOI0 MOAYJIs)
[TapannensHsle, AxcuoMsl ctepeoMeTpun. [lepneHauKynIpHOCTD MPSIMOI U INIOCKOCTH, TApaJIeIbHOCTh JBYX
MEPHEHIUKYIISIPHEIE, IPSIMBIX, IEPIEHAUKYJISIPHBIX INIOCKOCTH, IEPIEHAUKYIISPHOCTD INIOCKOCTEN 2
CKpCIIMBAOIINCCA NPAMBIC IIpakTHyeckoe 3aHATHE
Tema 11.6. ConeprkaHue y4eOHOro MaTepuaia
Pewenne 3anay. [Ipsimeie u Pacnonosxenue npsMbIX U IJIOCKOCTEN B pocTpaHcTBe. [lepneHauKyasspHOCTh U MapaieIbHOCTh
IUIOCKOCTH B IIPOCTPAHCTBE IpSMBIX M IIocKkocTed. CKpelyBaronyecs npsiMble 2
KonrponbHas paborta
Pazpnen 12. Koopaunarsl u
BEKTOPBHI 14
Tema 12.1 Coneprxanne yd4eOHOTO MaTepHuaa
Bekrops! Ha mnockocTu BekTopbl Ha IIIOCKOCTH, KOOPJMHATEI BEKTOpa. JIeicTBHS HaJl BEKTOPaMH B KOOPAMHATHOH (opme.
CkansipHO€ IPOM3BE/ICHHE BEKTOPOB, €T0 CBOMCTBA, pu3ndeckuii cmbici. CKanspHoe
MIPOU3BEICHNE B KOOPJMHATAX, YTOJ MEXKAY BEKTOPAMH 4 OK-02, OK-03, OK-
KoMOHHUpOBaHHOE 3aHsTHE 04, OK-07
Tema 12.2 Copneprkanue yqeOHOro MaTepuaia [K-1.1, [1IK-1.2
JexapToBbl KOOPJAUHATHI B JexapToBbl KOOpAKMHATHI B IpocTpancTBe. [IpocTeiine 3anaun B koopauHarax. Paccrosinue
IIPOCTPAHCTBE. Paccrosiaue MEXKIY ABYMsS TOUKaMU, KOOPpANHATBEI CEPCANHBI OTPE3Ka
MEXKIY ABYMS TOUKaAMMU. 2
KoopanHaTs! cepetuHbl KomOuHMpoBaHHOE 3aHsTHE
OTpe3Ka
Tema 12.3 Copepxanrie yaeOHOTO MaTepuaa
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BeKTOpLI B ITPOCTPAHCTBE.

BeKTOpLI B ITPOCTPAHCTBE. CroxkeHue U BhIUMTaHUE BCKTOPOB. YMHOXEHHE BCKTOpPA Ha YHCJIO.

VYron Mexay BEKTOpaMH. Kommnanapasie BekTOphl. CKalsIpHOE ITPOU3BENECHNE BEKTOPOB. Pa3ioskeHne BEKTOpa Mo TpeM 4
CkansipHOE IPOU3BEICHNE HEKOMIIJIaHapHBIM BeKTopaM. KoopaHHATEI BEKTOPA, CKAIIIPHOE IPOU3BEACHUE BEKTOPOB B
BEKTOPOB KOOPAMHATAX, YTOJ MEXKAY BEKTOPaMH, Yol MEXKAY NPSIMOMN M INIOCKOCTBIO, YTOII MEXKIY
IUTOCKOCTSIMH. Y PaBHEHHUE IUIOCKOCTH. ['€OMeTpHUIECKHil CMBICI ONPEAEIUTENS 2X2
KomOunHupoBaHHOE 3aHsTHE
Tema 12.4 IIpodeccnoHaNIBbHO-OPHEHTHPOBAHHOE CO/lepkaHNe (cogepKaHue NMPUKJIATHOT0 MOAYJIA)
IIpakTuKO-OpHUEHTUPOBAHHBIE KoopavHaTHas IIIOCKOCTh. BEIUUCIIEHNE PaCcCTOSHUI U IUTOMAAEH Ha MIIOCKOCTH.
3a/1a4¥ HA KOOPIMHATHOM KonuyecTBeHHbIE pacueThl 2
IUIOCKOCTH IIpakTudeckoe 3aHsATUE
Tema 12.5 Coneprkanne yaeOHOTO MaTepHuaia
Perenue 3anau. Koopaunarer u JlexapToBbI KOOpPAKMHATHI B IpocTpaHcTBe. BekTopsl B pocTpancTBe. CI0XKEHUE U BBIUUTAHUE
BEKTOPBI BEKTOpPOB. YMHOXKEHHUE BEKTOpa Ha yrcio. KoMmnanapHslie BekTOpbl. CKalsIpHOE IPOU3BEICHUE
BEKTOPOB, BEKTOPHOE IIpou3BeieHue. PasnoxeHue BEKTOpa 110 TpeM HEKOMILIAHAPHBIM BEKTOPaM.
[IpocTeiimue 3ana4n B kKoopanHaTax. KoopAnHATEI BEKTOpPa, paCCTOSIHUE MEXTY TOUKaMHU,
KOOPJUHATBI CEPEIUHBI OTPE3KA, CKATIPHOE IIPOU3BE/ICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXIY 2
BEKTOPAaMH, YTOJI MEXAY IPSIMOM U IIIOCKOCTBIO, YTOJI MEXY INIOCKOCTSIMHU
KonrposnbHas padborta
Paznea 13.
MHoOrorpaHHMKH U TeJa 34
BpallleHust
Tema 13.1 Copepxanre yaeOHOTO MaTepHuaia
Bepiunsl, pe6pa, TpaHu ITonarue MHOrOrpaHHuKa. Ero 3jieMeHThI: BEpIIMHBL, pe6pa, rpanu. /{naronans. CeucHue.
MHOTOTpaHHHUKA BrInykJiple ¥ HEBBITYKIIbIE MHOTOTPaHHUKH 2
KoMOnHUpOBaHHOE 3aHsTHE
Tema 13.2 Copepxanne yaeOHOTO MaTepHuaia
ITpusma, ee cocTaBisOIIME, [onsarue nmpusmel. Ee ocHOBaHMs 1 60KOBEIe TpaHu. BeicoTa mpusmel. [IpsiMast 1 HakJIOHHAs OK-01, OK-02, OK-
ceuenue. [psimast 1 npaBuibHas | npusma. [IpaBuibHas npusma. Ee ceuenne 2 03, OK-04, OK-05,
MPU3MBI KoMOUHHpOBaHHOE 3aHSITHE OK-06, OK-07
Tema 13.3 CogepskaHue yueOHOro MaTepuaia [K-1.1, I1K-1.2
[Mapannenenunen, Kyo. [Mapannenenumen, cBOWCTBA NPSMOYTOJILHOTO ITapauienenunena, kyo. Ceuenue kyoa,
Ceuenme xy0a, napasuielienunena 2
Tapajuiesienume1a KomOuHMpoBaHHOE 3aHsTHE
Tema 13.4 CopeprxaHue yaeOHOro MaTepuaia
IMupamuna, ee cOCTaBNIAIOIIKE, IMupamuna u ee 3nementsl. Ceuenne nupamuasl. [IpaBunbHas nupamuja. Y ceueHHas nupamuia
ceuenue. [IpaBuibHas
nupamuza. YceueHHas 2

mUpamMuIa

KoMOuHMpOBaHHOE 3aHATHE
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Tema 13.5
BokoBas 1 MoyiHasi HOBEPXHOCTh
MPU3MBbI, THPAMUJIBI

Conepxanue y4eOHOTO MaTepuaia

[Tnouags OOKOBOI M MOJTHOI MOBEPXHOCTH MTPU3MBI, TUPAMHU/IBI

KOM6HHHpOBaHHOe 3aHATUC

Tema 13.6
JIBmokeHME U peoOpa3oBaHue
moro0ust

Conepxanue y4eOHOrO MaTepuaia

[MapannensHslit nepenoc. CUMMETpHS Ha INIOCKOCTH U B ITpocTpaHcTBe. CuMMETpHs B KyOe,
napajuienenumnene, npusme, nupamue. [losopor. [IpeodpasoBanue nonodus

KOM6HHHpOBaHHOe 3aHATUC

Tema 13.7 ITpodeccHonaIbHO-OPHEHTHPOBAHHOE COEPKAHHE (COdepPIKAHME MPUKIATHOT0 MOIYJIsT)
Hpumeps! cummerpuii B CuMMeTpHst B IPUPOJIE, ApXUTEKTYPE, TEXHHUKE, B OBITY
npogeccun
ITpaKkTHUECKOE 3aHATHE
Tema 13.8 Coneprkanue y4eOHOro MaTepuaia

IIpaBusibHBIE MHOTOTPaHHUKH,
HMX CBOMCTBA

TlonsTue MpaBUJIbHOTO MHOT'OIpaHHUKA. CpoiicTBa MPpaBUJIbHBIX MHOT'OI'PaAHHUKOB

KoMOUHHpOBaHHOE 3aHATHE

Tema 13.9
[ununHzap, ero coCTaBIISAIOLIKE.
Ceuenne nuanHapa

Cozepxanue yueOGHOTO MaTepuana

Hunuuap u ero aineMeHTsl. CeueHne UINHIPa (TTapajuieIbHOe OCHOBAHMIO U ocH). Pa3zBepTka
HUJIMHIpA

KomOuHupoBaHHOE 3aHsTHE

Tema 13.10
Komnyc, ero cocrapnsoniue.
Ceuenue KoHyca

Cozepxanue yueOGHOTO MaTepuana

Konyc u ero anementsl. CedeHne koHyca (MapajuieIbHOe OCHOBAHUIO U MIPOXOJISIIee Yepes
BEpIIUHY), KOHMYECKHE CeueHusl. Pa3BepTka KOHyca

KoMOuHHpOBaHHOE 3aHSITHE

Tema 13.11
Yceuennslii koHyc. CeueHne
YCEYEeHHOT0 KOHYyCa

Copepxannie yaeOHOTO MaTepuaia

VYceuennslit konyc. Ero obpasytomias u Beicota. CedeHHe YCEYEeHHOTO KOHyca

KoMOUHHpOBaHHOE 3aHSITHE

Tema 13.12
[ap u cdepa, ux ceueHUs

Copepxanne yaeOHOTO MaTepuaia

Ilap u cdhepa. B3aumuoe pacronoxenue chepsl u miockoctu. CeyeHue mapa, chepsl

KoMOUHHpOBaHHOE 3aHSITHE

Tema 13.13

ITousarue 06 oObeMe Tea.
OtHomeHne 00HEMOB
MOAOOHKIX TEl

Copepxanne yaeOHOTO MaTepuaia

[oustue 06 oobeme Tenma. OO0beM Kyba U IPAMOYTOJILHOTO mapasuiesenunena. O0beM MPU3Mbl |
wunuHApa. OTHOIIEHHE 00bEMOB MOI00HBIX Tell. [ €OMETPHUYECK A CMBICI OMPEAETUTENs 3-T0
Tops KA

KOM6HHHp0BaHHO€ 3aHATUC

Tema 13.14
OOBEMBI U IIOLIAIT
MOBEpPXHOCTEH Ten

Coneprxanue ydeOHOTO MaTepHuaia

OO0bembl mupamu sl 1 KoHyca. O0beM mapa. [Inomaan moBepxHocTeit Ten

KOM6I/IHI/IpOBaHHO€ 3aHATUC

Tema 13.15

Cojneprxanue yueOHOr0 MaTepuaia
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KOMGI/IHaHI/II/I MHOT'OI'paHHUKOB

KOM6I/IHaHI/II/I ICOMETPUICCKUX TCJI

U TeJI BPaIlCHUs KoMmOnHMpOBaHHOE 3aHsTHE 2
Tema 13.16 Cojeprxanue yueOHOr0 MaTepuaia
I'eomeTpuueckue koMOuHanMK | Mcnonb3oBaHne KOMOWHAIMI MHOTOIPaHHMKOB M TEJl BPAIEHHS B IPAKTUKO-OPUEHTUPOBAHHBIX
Ha MIPaKTHKE 3amadax 2
[IpakTuueckoe 3aHsaTue
Tema 13.17 Coneprxkanne yqeOHOTO MaTepraa
Pemenne 3amau. OOBeMBI 1 IUIONIAM HOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPAICHUS
MHOTOTpaHHHUKH U TeNa KontponsHas padora 2
BpAIICHUS
Paszgen 14.
MHo:xecTBa. DIeMEeHThI 8
Teopuu rpagos
Tema 14.1 Coneprkanne ydeOHOTO MaTepHaja
MHoxecTBa [Monsitre MHOXecTBa. [TonMHOXKeCcTBO. OnIepay ¢ MHOXKECTBAMHU
KoMmOnHMpOBaHHOE 3aHTHE 2
Tema 14.2 ITpodeccuoHaIbHO-OPUEHTHPOBAHHOE co/lep:KaHue (Copep:KaHNe MPUKJIATHOT0 MOAYJIs)
Omnepanuy ¢ MHOXKECTBAMH Omneparyu ¢ MHOXKeCTBaMU. PenieHne MpuKIaaHbIX 3a0ad OK-01. OK-02
[TpakTHyeckoe 3aHsITHE 2 OK-03, OK-04,
Tema 14.3 Coneprkanne ydeOHOTO MaTepHaja OK-05, OK-07
I'pader [onsarue rpada. Cesa3ubId Tpad, AepeBo, NUKI rpad Ha INIOCKOCTH TK-1.1, TIK-1.2, TIK-
IpakTrueckas pabora 2 2.5, TIK-3.3, TIK-4.2
Tema 14.4 Copepxanne yaeOHOTO MaTepuaa
Pewenue 3anau. MHoxecTBa, Onepanyu ¢ MHOKecTBaMH. OnrcaHie pealibHbIX CUTYalMi ¢ TOMOIIIBI0 MHOXeCTB. [IpuMenenne
I'pads! u ux mpuMeHeHNE rpa¢oB K PelICHHIO 3a7a4 2
KontponsHas padora
Pa3gen 15. DiieMeHThI
KOMOUHATOPUKH, CTATHCTHKH
Y TeOPHHU BepPOSITHOCTEI 14
OK-01, OK-02,
OK-03, OK-04,
Tema 15.1 Cogeprxanue yueOHOro MaTepHana OK-05, OK-07
OcCHOBHEBIE MOHATUS INepecTanoBKky, pasMelenus, coueranus. bunom HeloToHa IIK-1.2, ITK-2.5, TIK-
KOMOMHATOPHKH 3.3,1IK-4.2
2
KombuHmpoBaHHOE 3aHATHE.
Tema 15.2 Copepxanrie yaeOHOTO MaTepuaa
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CoObITHE, BEPOSITHOCTD CoBMecCTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH CyMMBI COOBITHH. Y CI0BHAs
coOprtus. CrioskeHne u BEPOSATHOCTH. 3aBUCUMBIC M HE3aBUCHMBIE COOBITHS. TEOopeMbl 0 BEPOATHOCTH MTPON3BEACHHUS 2
YMHOKEHHUE BEPOATHOCTEN coOpITHil. @OpMyIa MOIHOH BepOATHOCTH, popmyna bepHymm
KomOunHMpoBaHHOE 3aHsTHE
Tema 15.3 IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoAepKaHue NPUKJIATHOIO MOAYJIsI)
BepositocTs B OTHOCHUTEIbHAS 9aCTOTa COOBITHS, CBOUCTBO €€ yCTOMYMBOCTH. CTaTHCTUYECKOE OTIpeieIeHHe
Hpo(eCCUOHANBHBIX 3a/a4ax BeposATHOCTH. O1IeHKa BEPOSITHOCTH COOBITHS
TTpaKkTHUECKOE 3aHATHE 2
Tema 15.4 Copneprkanne yaeOHOTO MaTepHaia
JuckpeTHas ciryvainas Bunel cnyyaiineix BenuuuH. OnpeaeneHue TUCKPEeTHOM Ci1ydailHON BEIMYMHBL. 3aKOH
BCJIMYHHA, 3aKOH €¢ pacupeleneHns JUCKPETHOM cilydaiiHOM Ben4uuHbl. Ee 4nciioBble XapaKTepUCTUKHI 2
pacnpeneseHus KomOunmpoBanHOE 3aHATHE
Tema 15.5 Coneprkanne yaeOHOTO MaTepHuaia
3aaun MAaTeMaTHYECKOU Bapuannonnsii paa. [lomuron gactor u rucrorpaMma. CTaTUCTHYECKHE XapAKTEPUCTUKU psa
CTaTUCTHKHU HaOII0JaeMbIX JaHHBIX 2
KomOnHMpOBaHHOE 3aHTHE
Tema 15.6 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoAepKaHue NPUKJIATHOTO MOAYJISI)
Cocrapnenne TabuIl 1 [TepBuunas 00paboTKa CTATUCTUYECKUX JaHHBIX. [ 'padmueckoe nx npencrasienue. Haxoxnenne
AvarpaMM Ha IPaKTHKE CPEIHUX XapaKTEPHUCTHK, HAOJIIOAAeMbIX JTaHHBIX 2
[IpakTudeckoe 3aHATHE
Tema 15.7 Coneprxanne yaeOHOTO MaTepraa
Perenue 3a1a4. DieMEHThI OnemenTs KOMOUHaTOpUKH. COOBITHE, BEPOATHOCTH COOBITHS. CIIOKEHNE N YMHOKEHHE
KOMOHHATOPHKH, CTATUCTUKA U | BepOATHOCTEH 2
TeOpI/II/I BCpOHTHOCTeﬁ KOHTpOJ’IBHaﬂ pa60Ta
Ipomesxyrounas arrecrauus (Jk3amMeH)
Bcero: | 278
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3. YCJIOBUS PEAJIM3AIIMU YYEBHOI'O TIPEJIMETA
3.1. TpeGoBaHUsI K MUHUMAJBLHOMY MaTePUATIbHO-TEXHHYECKOMY 00ecredeHuI0
Y4eOHbIi mpeaMeT pean3yeTcsl B KAOMHETe MAaTEMATHKH.

O6opynoBanue kabwHeTa (J1abopaTopuu) B COOTBETCTBHH C PacmopspkeHHeM JeKaHa

dakynapTera CITO Ne 212-68-04/23 ot 27.01.2023 1.

3.2. UndopmanmonHoe odecreyeHne 00y4eHus
Ilepeyennb yueOHbIX M3aaHuii, UHTEepHET-pecypcoB, 10NMOJTHUTEIbHOI JUTEPATYPbI
OCHOBHbIE UCTOYHUKHU:

1 boromomnos, H. B. Ilpaktuueckue 3anatus no maremaruke B 2 4. Yacts 1 : yuebHOE
nocoOue it cpeaHero npodeccuoHanbHoro oopasosanus / H. B. boromonos. — 11-¢
u31., nepepad. u pon. — Mocksa : U3gatensctBo Opaiit, 2023. — 326 ¢. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-08799-4. — Texkcr:
anekTpoHHbIH // Obpa3oBaTenbHas miardgopma FOpaiir [caiir]. — URL:
https://urait.ru/bcode/512668

2 boromomnos, H. B. [Ipaktudeckue 3aHsATHs 10 MaTeMatuke B 2 4. YacTsb 2 : yuebHOe
nocoowue Jtst cpeiaero npodeccnonansHoro oopazosanus / H. B. boromonos. — 11-e
U311, nepepad. u npon. — Mocksa : U3natensctBo FOpaiit, 2023. — 251 ¢. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-08803-8. — Tekcr:
aneKTpoHHbIH // O6pazoBarenbHas miatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512669

3 bapnymkun, B. B. Matemaruka. DiieMeHTBI BBICIIICH MAaTeMAaTHKH : y4eOHHK : B 2 T. T. 1
/ B. B. bapaymikun, A. A. IIpokodprseB. — Mocksa : KYPC : UH®PA-M, 2020. — 304 c.
— (Cpennee mpodeccuonansuoe oopazosanue). - ISBN 978-5-906923-05-9. - Tekcr :
anekTponHbIi. - URL: https://znanium.com/catalog/product/1079342

4  bapnymkus, B. B. Matemaruka. DneMeHThI BbICIIeH MaTeMaTUKH : yueOHuk: B 2 1. T. 2/
B. B. bapaymkun, A. A. IIpokopreB. — Mocksa : KVYPC : HALl UTH®PA-M, 2020.
— 368 c. — (Cpennee npodeccuonansHoe oobpazoBanue). - ISBN 978-5-906923-34-9. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1047417

JlomoTHUTETbHBIE NCTOYHHUKH:

1 bBoromonos, H. B. T'eometpus : yuebHOE ocobue i cpeHero npoheccuoHaaIbsHOTo
oOpasoBanus / H. B. boromonos. — MockBa : U3natensctBo FOpaiit, 2023. — 108 ¢. —
(ITpodeccronansuoe oopazoBanue). — ISBN 978-5-534-09528-9. — Texkcr :
anekTpoHHbIN // O6pa3oBarenpHas miaTdopma FOpaiit [caiir]. — URL:

https://urait.ru/bcode/511955
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2 T'yces, B. A. T'eomerpus : yueOHOE OCOOHE JIs1 CPEAHETO MPO(PECCHOHATTLHOTO
obpazoBanus / B. A. I'yces, U. b. Koxyxos, A. A. [IpokodreB. — 2-¢ u3., UCIIp. U JIOIL.
— Mockaa : U3natenberBo FOpaiit, 2023. — 280 ¢. — (IIpodeccuonanbaoe
obpazoBanue). — ISBN 978-5-534-08897-7. — TekcT : 31eKTpOoHHBIH //
O6pasoBarenbHas iathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/517007
NuTepHeT-pecypcesl:
1 TocynapcrBeHHast oOpazoBarenbHas miaTdopma «Poccuiickast aIeKTpOHHAS [IKOJIAY. -

URL.: https://resh.edu.ru/
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HNPEIMETA

KoHTponb 1 oleHKa pe3ylnbTaToB OCBOCHHS YU4EOHOTO IMpEeIMETa PacKpBIBAIOTCS yepes
JTUCIUTUTMHAPHBIE Pe3yIbTaThl, HANPABJICHHBIE HA (OPMHUPOBAHUE OOIIUX U POPECCHOHATHLHBIX

KOMHeTeHHI/Iﬁ I10 pasjgciiaM U TEMaM COACPKaHHUA yqe6Horo Marcpualia.

Oomasi/npodeccuoHanbHast Pa3znen/Tema Tun oueHoYHbIX
KOMIeTeHHA MepONnpHUsITHS

OK 01. Beibupath criocoOsr P1,Tema 1.1, 1.2, 1.3 II-0/c, 1.4, TectupoBanue
peleHus 3a1a4 15,16,1.7 VYeTHBII onpoc
npodeccHOHaTEHOM P2, Tempr2.1,2.2,2.3,2.4, 2.5 11- Maremarudeckuii
ACATEILHOCTH g/g’ Tow 31,3233, 34 o, | T
IPHMEHUTENBHO 3.5’ T ’ WnauBuyanbHas
K Pa3JINYHBIM KOHTCKCTaM P4, Tempi 4.1,4.2,4.3,4.4,4.5 CaMOCTOSITeIIbHAS

P 5, Temsr 5.1,5.2,5.3,5.4 pabora

P 6, Temnr 6.1, 6.2,6.3,6.4,6.5,6.6 | IIpencrasienue

IT-0/c, 6.7 pe3yabTaToOB

P7, Temn1 7.1,7.2,7.3,7.4,7.5, MPAKTHUECKIX

7.6, 7.7 I1-0/c,7.8,7.9, 7.10, 7.11

P8, Tembi 8.1, 8.2 pagor

P9, Temsr9.1,9.2,9.3,9.4,9.5, Konrposbras

9.6,9.7,9.8,9.9,9.10,9.11, 9.12 pabora

IT-o/c, 9.13 Brmonnenue

P 10, Temsbl 10.1, 10.2, 10.3, 10.4, JK3aMEHaIlMOHHBIX

10.5 IT-o/c, 10.6 3a/1aHuit

P11, Temsr 11.1,11.2,11.3,11.4,

11.5 I1-o/c, 11.6

P 12, Temsr 12.1, 12.2,12.3,12.4

IT-o/c, 12.5

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

13.5, 13.6, 13.7 [T-o/c, 13.8, 13.9,

13.10, 13.11, 13.12, 13.13, 13.14,

13.15, 13.16, 13.17

P 14, Temnr 14.1, 14.2 T1-o/c, 14.3,

14.4

P 15, Temn 15.1, 15.2, 15.3 I1-o/c,

154, 15.5,15.6 TT-o/c, 15.7
OK 02. Ucnonbp3oBarh P1,Temal.1,1.2, 1.3 II-0/c, 1.4, TectupoBanue
COBpEMEHHBIE CPE/ICTBA 15,16,1.7 YcTHBIN ompoc
[IOUCKA, aHATIHM3a U P2, Temer 2.1,2.2,2.3,2.4,2.5II- MaremMaTH4ecKHii
HHTEpTIpeTatiy 12/3’ %SMBI 3.1,3.2,3.3, 3.4 [T-o/c AHICTATT
undopmanuu, u 3 5’ T ’ WuauBuayanbHast
I/IH(bOpMaHI/IOHHI)Ie P4, Temsr 4.1,4.2,4.3,4.4,4.5 CaMOCTOATCIIbHAA
TEXHOIIOTHH JIJIst PS5, Temsr 5.1,5.2,5.3,5.4 pabora
BBIITOTHEHUS 33029 P 6, Temnr 6.1,6.2,6.3,6.4,6.5,6.6 | Ilpeacrasienue
npodeccuoHaTbHON I-0/c, 6.7 pe3yJIbTaToB
JeSITeIbHOCTH
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P7, Temn 7.1,7.2,7.3,7.4,7.5, MPAKTUYECKHUX
7.6, 7.7 I1-0/c,7.8,7.9, 7.10, 7.11 pabor
P 8, Temsur 8.1, 8.2 KoHTponbHas
P9, Tems 9.1,9.2,9.3,94,9.5, aGoTa
9.6,9.7,9.8,9.9,9.10,9.11, 9.12 p
M-o/c, 9.13 Brinmonnenue
P 10, Temsr 10.1, 10.2, 10.3, 10.4, IK3aMCHAITMOHHBIX
10.5 IT-o/c, 10.6 3a/1aHui
P11, Temsr 11.1,11.2,11.3,11.4,
11.5I1-0/c, 11.6
P12, Temsr 12.1,12.2,12.3,12.4
IT-o/c, 12.5
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5, 13.6, 13.7 I1-o/c, 13.8, 13.9,
13.10, 13.11, 13.12, 13.13, 13.14,
13.15, 13.16, 13.17
P 14, Temnr 14.1, 14.2 I1-o/c, 14.3,
14.4
P 15, Temsr 15.1, 15.2, 15.3 IT-o/c,
15.4,15.5, 15.6 I1-o/c, 15.7
OK 03. IitanupoBats u P1,Temal.1,1.2, 1.3 II-0/c, 1.4, TecTtupoBanue
peanusoBbiBath coocrBennoe | 1.9, 1.6, 1.7 YcTHBIN onpoc
npoQecCHOHATIBHOE U P/2’ ;ZMH 2.1,22,2.3,2.4, 2.5 1I- MaremMaTHuecKHii
o/c, 2.
PHTIHOBTHO® PABHTHE, P3,Tems3.1,32,3.3,34 0/c, | ot
P ANPUHUMATEITHECKYIO 35 WNuauBuayanbpHas
JEATEIbHOCTD B P4, Tembr 4.1,4.2,43,4.4,4.5 CaMOCTOSTEIIbHAS
npodeccuoHanbHOU chepe, P 5, Temsl 5.1,5.2,5.3,5.4 pabora
HCII0JIb30BATh 3HAHUS I10 P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,6.6 | IlpencraBienue
(uHaHCOBON ITPaMOTHOCTH B IT-0/c, 6.7 pE3yJIbTaTOB
Pa3IMYHBIX KU3HCHHBIX P7,P7, Temet 7.1,7.2,7.3,7.4, NPaKTUYECKUX
7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10,
CUTYaIHUsIX 711 paboT
P8, Tembr 8.1, 8.2 Kontpomsnas
P9, Temsr 9.1,9.2,9.3,94,9.5, pabora
9.6,9.7,9.8,9.9,9.10, 9.11, 9.12 Brimonuenue
I1-o/c, 9.13 9K3aMEHAI[HOHHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 3a/1aHuit

10.5 II-o/c, 10.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5I1-0/c, 11.6

P12, Temsr 12.1,12.2,12.3,12.4

IT-o/c, 12.5

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5, 13.6, 13.7 I1-o/c, 13.8, 13.9,

13.10, 13.11, 13.12, 13.13, 13.14,

13.15, 13.16, 13.17

P 14, Temur 14.1, 14.2 I1-o/c, 14.3,
14.4

P 15, Temmr 15.1, 15.2, 15.3 I1-o/c,

15.4,15.5, 15.6 I1-o/c, 15.7
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OK 04. O¢dpexruBHO

B3aWMOJIEVICTBOBATh U

P1,Temal.1, 1.2, 1.3 IT-o/c, 1.4,
15,1617
P2, Tems 2.1,2.2,2.3,2.4,2.5 11-

TectupoBanue
VYeTHBII onpoc

paboTaTh B KOJUICKTUBE U o 2.6 MaremaTudeckuii
o/c, 2.
romarae P 3, Temsi3.1,3.2,3.3,34 -ofc, | ‘oot
35 NunuBuyanbHas
P4, Temn14.1,4.2,4.3,4.4,45 CaMOCTOATCIbHAA
P 5, Temnr 5.1,5.2,5.3, 5.4 pabora
P 6, Tems1 6.1, 6.2, 6.3, 6.4,6.5,6.6 | IlpencraBienue
IT-o/c, 6.7 pe3ynbTaToB
P7,P7, Temnr 7.1,7.2,7.3,74, HPAKTHUECKIX
7.5,7.6,7.7 11-0/c,7.8,7.9, 7.10,
711 pabor
P &, Temsr 8.1, 8.2 Konrpoibhas
P9, Temr1 9.1,9.2,9.3,94,9.5, pabora
9.6,9.7,9.8,9.9,9.10, 9.11, 9.12 Brimonnenue
IT-o/c, 9.13 9K3aMEHAIIMOHHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 3a1aHMil
10.5 IT-o/c, 10.6
P11, Temer 11.1,11.2,11.3,11.4,
11.5I1-o0/c, 11.6
P12, Temnr 12.1,12.2, 12.3,12.4
IT-o/c, 12.5
P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5,13.6, 13.7 IT-o/c, 13.8, 13.9,
13.10, 13.11, 13.12, 13.13, 13.14,
13.15, 13.16, 13.17
P 14, Temn 14.1, 14.2 I1-0/c, 14.3,
14.4
P 15, Temnr 15.1, 15.2, 15.3 IT-o/c,
15.4,15.5, 15.6 IT-o/c, 15.7
OK 05. OcyiecTBasiTh P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, TectupoBanue
YCTHYIO 1 THCbMEHHYO 15,16,1.7 VYcrHblil onpoc
KOMMYHUKAIHIO Ha P2, Temb 2.1,2.2,2.3,2.4, 2.5 I1- Maremarnueckuit
TOCY/IapCTBCHHOM SI3BIKE ;/g’ %F'SMH 31.32.33. 3.4 [l-o/c IAKTAHT
Poccuiickoi ®enepanum ¢ 35’ T ’ WnauBuayansHas
y4€TOM 0COOEHHOCTEH P4, Tempi 4.1,4.2,43,4.4,45 CaMOCTOSTEIIbHAs
COLIMAJIBHOI'O M KYJILTYPHOI'O P5, Temsr 5.1,5.2,5.3,54 pa60Ta
KOHTEKCTa P 6, Temnr 6.1, 6.2,6.3,6.4,6.5,6.6 | Ilpencrasienue
IT-0/c, 6.7 pe3yabTaToB
P7,P7, Temn 7.1,7.2,7.3,7.4, TIPAKTHUECKHX
7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10,
711 pabor
P &, Temsr 8.1, 8.2 Konrposnbhas
P9, Tems 9.1,9.2,9.3,9.4,9.5, pabota
9.6,9.7,9.8,9.9,9.10,9.11, 9.12 Brinonnenue
IT-o/c, 9.13 9K3aMEHAIIMOHHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 3a1aHMil

10.5 II-o/c, 10.6
P11, Temsr 11.1,11.2,11.3,11.4,
11.5I1-o0/c, 11.6
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P12, Temsr 12.1,12.2,12.3,12.4

IT-o/c, 12.5

P 13, Temsr 13.1,13.2,13.3,13.4,
13.5,13.6, 13.7 I1-o/c, 13.8, 13.9,

13.10, 13.11, 13.12, 13.13, 13.14,

13.15, 13.16, 13.17

P 14, Tems! 14.1, 14.2 T1-0/c, 14.3,
14.4

P 15, Temnr 15.1, 15.2, 15.3 IT-o/c,

15.4, 15.5, 15.6 I1-o/c, 15.7

OK 06. IIposiBATH P1,Temal.1,1.2, 1.3 II-0/c, 1.4, TecTtupoBanue
IPa1aHCKO- 15,16,1.7 VCTHBIH onpoc
MaTPUOTUYECKYIO TIO3UIIHIO, P/2’ JZMH 2.1,22,23,2.4,2511- MareMaTndeckuit
o/c, 2.
ACMOHCTPHPOBATD P9, Tems 9.1, 9.2, 9.3, 9.4, 9.5, AMICTART
OCHOBE TPAIUIMOHHBIX 9.12 CaMOCTOSTE/IbHAs
00IIICUeTIOBEYCCKIX P 10, Temsr 10.1, 10.2, 10.3, 10.4, pabora
LIEHHOCTEH, B TOM YHCIIE C 10.5 I-o/c, 10.6 [pencrasienue
y4€TOM rapMOHU3ALIUU P13, Temsr 13.1,13.2, 13.3, 134, pe3yIbTaToOB
MEKHAITUOHAIBHBIX 13.5,13.6, 13.7 I-o/c, 13.8, 13.9, NPaKTUYCCKUX
R — 13.10, 13.11, 13.12, 13.13, 13.14, aGor
eIt 13.15, 13.16, 13.17 p
OTHOIICHHIA, IPUMEHSTh KonTtponbHast
CTaHIapThI paborta
AHTUKOPPYIIIUOHHOTO Beinonaenue
MTOBEICHHS 9K3aMEHAIIMOHHBIX
3aJaHuN
OK 07. ConeiicTBOBaThH P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, TectupoBanue
COXPaHEHUIO OKPYKAIOLICH 15,16, 1.7 VYceTHBIT onpoc
CPEJIBI, PECYPCOCOEPEKEHHIO, P/2° ;FZMH 2.1,22,23,2.4,251I- Maremarudeckuii
o/c, 2.
MPUMEHATS 3HARNA 00 P 3, Temsr 3.1, 3.2, 3.3, 3.4 [1-o/c, AMICTAMT
W3MEHCHHHU KJIMMaTa, 35 WNuauBuyanbHas
MIPUHITUITB OEPEIKITUBOTO P4, Tempi 4.1,4.2,4.3,4.4,45 CaMOCTOSITeITbHAS
MPOU3BOJICTBA, I3 (HEKTUBHO P 5, Temsi 5.1,5.2,5.3,5.4 paborta
JIEHiCTBOBAThH B P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 | IIpencrasienue
YpEe3BbIUANHBIX CUTYAIHSIX IT-o/c, 6.7 pe3yJIbTaToB
P7,P7, Temn 7.1,7.2,7.3,7.4, HPAKTHUECKUX
7.5,7.6,7.7 11-0/c,7.8,7.9, 7.10,
7.11 paor
P 8, Temsr 8.1, 8.2 KontponbHad
P9, Tems 9.1, 9.2, 9.3, 9.4, 9.5, pabora
9.6,9.7,9.8,9.9,9.10, 9.11, 9.12 BrimonHenune
IT-o/c, 9.13 HK3aMEHAIIMOHHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 3a1aHMi

10.5 IT-o/c, 10.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5 [T-o/c, 11.6

P12, Temsr 12.1,12.2,12.3,12.4
IT-o/c, 12.5
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P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5, 13.6, 13.7 IT-o/c, 13.8, 13.9,

13.10, 13.11, 13.12, 13.13, 13.14,

13.15, 13.16, 13.17

P 14, Temsr 14.1, 14.2 T1-0/c, 14.3,
14.4

P 15, Temsr 15.1, 15.2, 15.3 IT-o/c,
15.4,15.5, 15.6 IT-o/c, 15.7

IIK 1.1. Pa3zpabatsiBath P1,Temal.1,1.2, 1.3 II-0/c, 1.4, TecTupoBanue
TexHonoruyeckue nporeccsr | 1.9, 1.6, 1.7 YCTHBIN onpoc
M3TOTOBJICHHUS THIIOBBIX P/2, ;ZMH 2.1,2.2,2.3,2.4,2.5II- MareMmaTnuecKuit
. o/c, 2.
z[eTane%, HpvoeKTHpOBaHHH P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 AMICTanT
MPOCTEHIIel OCHACTKH U -o/c. 6.7 NunuBuayanpHas
MIPUCIIOCOOICHHIA 1 P7, p’7, Tems1 7.1, 7.2, 7.3, 7.4, CaMOCTOSATEIbHAS
paccUuThIBaTh UX DJICMEHTEI 7.5,7.6,7.7I1-0/c,7.8,7.9, 7.10, paborta
7.11 [IpencraBnenue
P11, Temsr 11.1,11.2,11.3,11.4, Pe3yJIbTATOB
11.5I1-o/c, 11.6 MPAKTHUECKIX
P12, Temsr 12.1,12.2,12.3,12.4
M-o/c, 1.5 padot
P 13, Temsr 13.1, 13.2, 13.3, 13.4, KonrposbHas
13.5, 13.6, 13.7 IT-o/c, 13.8, 13.9, pabota
13.10, 13.11, 13.12, 13.13, 13.14, Brimonnenue
13.15, 13.16, 13.17 9K3aMCHAI[HOHHBIX
P 14, Temsr 14.1, 14.2 I1-o/c, 14.3, 3a1aHMil
14.4
[1K 1.2. Pa3zpabarsiBath P1,Tema 1.1, 1.2, 1.3 II-0/c, 1.4, TectupoBanue
TEXHOJIOTHYECKUE TTPOLIECCHI 15,16,1.7 YCTHBII onpoc
COOPKU M UCTIBITAHHS P2, Temr 2.1,2.2,2.3,2.4,2.5I1I- MareMaTnueckuii
TUIOBBIX COOPOYHBIX €UHUL] | 0/C, 2.6
aBUAIMOHHBIX TPHOOPOB, P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 JUKTAHT
npoekTupoBanus npocreimerd | [1-o/c, 6.7 Nunuuiyanshas
OCHACTKH U nipucnocobnenuit | P7,P 7, Temn 7.1,7.2,7.3,7.4, CaMOCTOATCIbHAA
7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10, pabota
711 [IpencraBnenue
P 8, Temsr 8.1, 8.2 Pe3yIIBTATOB
P9, Temnr 9.1, 9.2,9.3,9.4, 9.5, MPAKTHUECKIX
9.6,9.7,9.8,9.9,9.10,9.11, 9.12
M-o/c, 9.13 padot
P 10, Temsr 10.1, 10.2, 10.3, 10.4, | KoHTponbHas
10.5 IT-o/c, 10.6 pabota
P11, Temsr 11.1,11.2,11.3,11.4, Brimonuenue
11.5I1-0/c, 11.6 9K3aMEHAI[HOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3a1aHuit

IT-o/c, 12.5

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5, 13.6, 13.7 IT-o/c, 13.8, 13.9,
13.10, 13.11, 13.12, 13.13, 13.14,
13.15, 13.16, 13.17
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P 14, Temsr 14.1, 14.2 T1-0/c, 14.3,
14.4

P 15, Temsr 15.1, 15.2, 15.3 I1-o/c,
15.4,15.5, 15.6 IT-o/c, 15.7

IIK 2.5. 3ddexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, TecTupoBanue
HCII0Ib30BaTh 15/16,1.7 VYcrHblii onpoc
BBIYMCIIUTEIIbHYIO TEXHUKY B g é’ , Tempi 3.1,3.2, 3.3, 3.4 IT-o/c, MaremaTuyeckuit
Cepe ynpasenia P 14, Tempr 14.1, 14.2 Tl-o/c, 143, | 20Tt
14.4 NupuBunyanbHas
P 15, Temst 15.1,15.2, 153 Tl-o/e, | C oo OTEIRHAR
15.4, 15.5, 15.6 T-o/c, 15.7 patora
[Ipencrasnenue
pe3yIbTaTOB
MIPAKTUYECKHUX
pabor
KonTponbHas
pabora
Bremonuenue
9K3aMCHAIIMOHHBIX
3aJlaHu i
[1K 3.3. U3mepsThb P1,Temal.1,1.2, 1.3 II-0/c, 1.4, TecTupoBanue
AIEKTPUYECCKUE U 15,16,1.7 YeTHBIIT ompoc
pagunorexnuueckue Benmunnbl | P 2, Temsr 2.1, 2.2, 2.3,2.4, 2.5 TI- MaTeMaTHyecKuii
C TIOMOIIIBI0 COBPEMEHHBIX o/c, 2.6
METOJIOB ¥ PUOOPOB P 3, Temsr 3.1, 3.2, 3.3, 3.4 I1-o/c, JUKTAHT
35 NuauBunyanbHas
P4, Temn1 4.1,4.2,4.3,44,4.5 CaMOCTOATCIIbHAA
P 5, Temsr 5.1,5.2,5.3,5.4 pabota
P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 | IIpencrasienue
IT-0/c, 6.7 pe3yiIbTaToB
P7,P7, Temr1 7.1,7.2,7.3,7.4, HPAKTHUECKHX
7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10,
7.11 pador
P 8, Temsr 8.1, 8.2 KonrporeHas
P9, Tems 9.1, 9.2, 9.3, 9.4, 9.5, pabora
9.6,9.7,9.8, 9.9, 9.10, 9.11, 9.12 Brmmonaenue
IT-o/c, 9.13 JK3aMEHAIIMOHHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 3aaHui
10.5 T-o/c, 10.6
P 14, Temsr 14.1, 14.2 T1-o/c, 14.3,
14.4
P 15, Temsr 15.1, 15.2, 15.3 IT-o/c,
15.4,15.5, 15.6 IT-o/c, 15.7
[IK 4.2. ITpoBoauTh aHanu3 P1,Temal.1,1.2, 1.3 II-0/c, 1.4, TectupoBanue
KOHCTPYKLHU Ha 15,16,1.7 YcerHbIl onpoc
HAJIEKHOCTH C P2, Temer 2.1,2.2,2.3,2.4,2.5II- MaremMaTu4ecKuii
HCITOJIb30BAaHUEM OCHOBHBIX 0/c, 2.6 JIUKTAHT

P 3, Temsr 3.1, 3.2, 3.3, 3.4 I1-o/c,
35
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IIOJIOKEHUN TEOPUH
HAJIeKHOCTH

P4, Temr14.1,4.2,4.3,4.4,4.5

P 5, Temsr 5.1,5.2,5.3,5.4

P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6
IT-o/c, 6.7

P7,P7 Temn 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10,
7.11

P 8, Temsr 8.1, 8.2

P9, Tems 9.1, 9.2, 9.3, 9.4, 9.5,
9.6,9.7,9.8,9.9,9.10,9.11, 9.12
IT-o/c, 9.13

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5 IT-o/c, 10.6

P 14, Temnr 14.1, 14.2 I1-o/c, 14.3,

14.4
P 15, Temnr 15.1, 15.2, 15.3 I1-o/c,
15.4,15.5, 15.6 IT-o/c, 15.7

NupuBunyanbHas
CaMOCTOSTEJIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToB
MPAKTUYECKHUX
pabor
KonTtponbHas
paborta
Brinosinenue
HK3aMEHAIMOHHBIX
3aJaHu
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