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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
YYEBHOU JUCIIUIIJINHBI OYIL.07 MATEMATHUKA

1.1. MecTo JAUCHMIUIMHBI B  CTPYKTYpe  mnpodeccHOHAIbLHOM
o0pa3oBareabHoi nporpammsl CIIO:
OO6meoOpa3oBaTenbHasl AUCHUIUIMHA «MareMatukay sBIsieTCs 00s3aTeabHOM
4acThl0  00I1e00pa30BaTeIbHOIO LHUKJIAa 00pa30BaTENbHOM MPOrpaMMbl B
cootBercTBUM ¢ DI'OC 38.02.01 DxoHOMHUKA M OyXTalTepCKUi yueT (10 0Tpacisam),
38.02.03 OnepaninoHHas AESTEILHOCTD B JIOTHCTHKE.

1.2. lleqiu 1 muIaHupyeMble pe3yJibTaThl 0CBOEHHSI TUCHMILIUHBI:
1.2.1. Heapb aucUMIIAHBI

Conepxxanue IpOTrpaMMBbl 001meo0pa3oBaTeIbHOM JACIIUTLTAHBI
«MaremMaTuka» HanpaBiIC€HO Ha JIOCTUXKEHHUE pE3YyJbTaTOB €€ HW3YyYECHHUS B
coorBercTBHUM ¢ TpedoBanusiMu PI'OC COO c yuerom mnpodeccHoHaTbHON
HarpasyieHHocTH OI'OC CIIO.
1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUS 001e00pa3oBaTeJbLHOM
aucUIINHLI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe @PI'OC COO

Ocob6o¢ 3HaYeHUE NUCIUILINHA UMeeT TIpu GopmupoBanuu U pazButun OK u
[1IK



OO0mue KoMNeTeHIUHU

Ilnanupyemblie pe3yJbTAThI 00y4eHHS

Oommue

I[I/ICI[I/IHJII/lHapHI)le

OK 01 BeiOupats ciocoObI pemeHust
3a/1a49 IpohecCHOHATBHON JAeSTEIIEHOCTH
NPUMEHUTENEHO

K Pa3NIMYHBIM KOHTEKCTaM

- TOTOBHOCTh K TPYyIy, OCO3HAaHHE IIEHHOCTH
MacTepCTBa, TPYA0TIOOWHE;
AKTUBHOU

TEXHOJOTMYECKOH "

- TOTOBHOCTHL K JIeSITENLHOCTH
COITMAJIbHOMN
HaHpaBJIeHHOCTI/I, CHOCO6HOCTI> I/IHI/ILII/II/IpOBaTI),
IJIAHUPOBATh M CAMOCTOSITEIIBHO  BBITIOJIHATD

TaKYyIO J€ATCIbHOCTD,

- HHTEpEC K Pa3Iu4HBIM cdepam
npodeccnoHanbHOM AeATETBHOCTH,

Ognanenue YHHUBEPCATbHBIMU y4eOHBIMH
M03HABATENbHBIMH JCHCTBUSMU:

a) 0a30BbIC JIOTHYECKHUE TCHCTBHS:

- CaMOCTOSITEIBHO ¢dopmynupoBartb u

aKTyaJM3UpOBaTh MPOOJIEMy, pacCMaTpUBATh €€
BCECTOPOHHE;

- yCTaHaBIHBATh CYIICCTBCHHBIA NPH3HAK WIIH
OCHOBaHHA [JId CpaBHCHMUS, KHaCCI/I(bI/IKaHI/II/I u
00001eHus;

- ONpenensTh IEIH JEATEIbHOCTH, 3aJaBaTh
mapaMeTpsl ¥ KPUTEPUU MX TOCTIKEHHMS;

- BBISBJISTH 3aKOHOMEPHOCTH M TPOTHBOPCUHS B
paccMaTpHBAEMBIX SIBICHUAX;

- BHOCUTH KOPPCKTUBBI B JACATCIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB ICIISIM,
OLIEHWBATH PUCKH MTOCEACTBHI IEATETHLHOCTH;

- pa3BUBaTh KPEATUBHOE MBINUICHUE PH PEIICHUH
YKU3HCHHBIX TPOOIEM

0) 0a30BbIC HCCIICIOBATEILCKUE ICHCTBUS:

-BJIaJIeTh METOJIJaMH JTIOKA3aTeNbCTB, aITOPUTMAMHU
peleHus 3a1a4; yMeHue (popMyIrpoBaTh ONpeAeIeHHS,
AKCUOMEI H TEOPEMBI, IPUMEHSTH UX, TPOBOIUTH
JTOKa3aTelbHbIe PACCYKISHHS B XOJIe PEIIeHUs 3a/1a4;

- YMETh ONepUPOBATh MOHATHSIMHU: CTEIIEHb YKCIa,
moraprM Yrcia; yMEHHE BBITIOTHITH BEIYHACICHNE
3HAYCHUU U TIPE0Opa30BaHMS BRIPAXKECHIH CO CTEICHIMHU
u norapudmMamu, npeodpa3oBaHus APOOHO-
paIiOHATBHBIX BBIPAKEHUH;

- YMETh ONIEpUPOBATH MOHATHAMHU: PallHOHAIBHBIE,
UppauroHaNbHbIe, TOKa3aTeIbHbIE, CTEIICHHBIC,
norapu(MU9IecKre, TPUTOHOMETPHIECKHE YPaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh OTIEPUPOBATH MOHATHIMHA: QYHKITHS,
HeTpepbIBHAS QYHKIHS, IPOU3BOIHAS, IEPBOOOpa3Has,
OTpeJIeNICHHBIN HHTErpall; yMETh HaXOIUTh
MPOM3BOAHBIE 3JIEMEHTAPHBIX (DYHKITHH, UCTIONB3Y S
CIIPaBOYHbIE MaTepHaJIbl; UCCIEAOBATh B MPOCTEHIIINX
city4asx GyHKIMYA Ha MOHOTOHHOCTbh, HAXO/IUTh
HanOOJIBIITNE 1 HANMEHBIIINE 3HAUYCHUS (DYHKITHIA,
CTpOUTH rpa)Ki MHOTOWIEHOB C HCIOIb30BaHHEM
ammapaTa MaTeMaTHYECKOTO aHAIN3a; IPUMEHSATh
MIPOM3BOAHYIO TIPY PEUICHUHU 3a]a4 Ha JIBUKEHUE;
pelaTh MPakTHKO-OPHEHTUPOBAHHbIE 33/1a4H Ha
HauOOJNbIITNe U HANMEHBIITNE 3HAYEHN, HA HAXOXKICHHE
ITyTH, CKOPOCTHU U YCKOPEHMUS;

- YMETh OTIEPUPOBATH MOHATHIMH: PAllMOHATBLHAS
(dyHKUMS, ToKa3arenbHas PyHKIHS, CTEIICHHAS




- BIJCTh HAaBBIKAMHU y4eOHO-UCCIIEI0BATEILCKON
U TPOEKTHOH  JAEATEIBHOCTH,
pasperieHus mpooiem;

HaBBIKaMH

- BBIABJIATH MPUYMHHO-CIICJACTBCHHBIC CBA3H H
aKTyaﬂI/ISI/IpOBaTL 3az[a11y, BBIABUI'aTh FI/IHOTe3y (&1§]
peHICHI/ISI, HaXoOUThb aprMeHTI)I JJIA
JOKa3aTelbCTBA CBOMX YTBEPIKIEHHI, 3a1aBaTh
IapaMeTphl U KPUTEPUH PELIECHNUS,

- aHANM3WUPOBATh MOJYYCHHBIC B XOJC PCIICHUS
3agaun pe3yHBTaTLI, KpI/ITI/I‘IeCKI/I OLCHHUBATHh UX
JOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBHSIX;

- yMeTB HepeHOCI/ITB 3HAHUS B HO3HaBaTeJIBHyIO nu
MPAKTUYCCKYIO0 00TACTH KHU3HECITEIbHOCTH;

- YMETb MHTEIPHPOBATh 3HAHHUS W3 Pa3HbBIX
MPEeIMETHBIX 00JIacTel;

- BBUIBUTATh  HOBBIC  HJEHM, Mpeaarath
OpI/IFI/IHaHBHLIC IIoaX0oabl N peHIeHI/Iﬂ;

H  CIOCOOHOCTH

nux HCIIOJIb30BaHUA B

IMO3HaBaTEJIbHON 1 COLIPIaJ'II:HOﬁ IIPAKTHUKE

¢byHKIHS, JorapudmMudeckas GyHKIHS,
TpUTOHOMETpHUUIECKHE (PYHKINH, 0OpaTHbIC (PYHKITHH;
yYMEHHUE CTPOUTH rpaduKu U3y4eHHBIX (DYHKINH,
WCIIOJIB30BaTh I'paduKy IpU U3YUEHUH TPOLIECCOB U
3aBUCHMOCTEH, ITPH PEIICHUH 3a]]ad U3 JPYTruX y4eOHBIX
MPEMETOB U 3a/1a4 U3 peaslbHOM KU3HH; BEIPaKATh
(hopMyaMu 3aBUCUMOCTH MEXIY BEIIMIHMHAMU;

- YMETh pelaTh TEKCTOBBIE 3a/1a4i pa3HBIX THIIOB (B
TOM YHCJIE Ha MPOLIEHTHI, I0JIM ¥ YaCTH, Ha JIBUKCHHE,
paboTy, CTOMMOCTb TOBapOB H YCJIYT, HAJIOTH, 33/1a41 U3
o0nacTu ynpasieHHs TUYHBIMA U CEMEHHBIMU
(hMHaHCaMH); COCTABIIATH BEIPAKCHHUS, YPAaBHCHHSI,
HEPaBEHCTBA M UX CHCTEMBI 110 YCIIOBHIO 3aJ1auH,
HCCIIeIOBATh MIOJIyYeHHOE PELICHUE U OLIEHUBATh
MPaBJONOJJ00HOCTh PE3yIbTaTOB;

- YMETh ONIEPUPOBATH MOHITUSIMHE: CPEIHEE
apudMeTnvecKkoe, Merana, HanOoIbIee u
HaVMEHbIIIee 3HAYCHUS, Pa3Max, JUCIEPCHS,
CTaHJAapTHOE OTKJIOHEHHE YHCIIOBOTO HA0OPa; yMETh
W3BIIEKaTh, HHTEPIIPETHPOBATH HHPOPMAIIHIO,
MpECTaBICHHYIO B TAOMHUIIAX, HA JHarpaMMax,
rpadukax, OTpaskarollyro CBOMCTBA peaJbHbIX
MPOIIECCOB U SBICHUMN; MPEJICTABISATE HHPOPMAIHIO C
MOMOIIBIO TAOJHII U TUarpaMM; HCCIIeA0BaTh
CTaTHCTUYECKHE JaHHbIEe, B TOM YHCJIE C TPUMEHEHHEM
rpaguecKiX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- YMETh ONEPUPOBATH MOHITUSMHU: CITy4aiHBIH ONBIT U
ciy4daitHOe COOBITHE, BEPOSTHOCTE CIIYIaitHOTO
COOBITHSI; yMEHUE BBIUUCIISTH BEPOSITHOCTD C
MCIOJb30BaHUEM Tpa)UIeCKIX METOA0B; TPUMEHSTh
(hOpMYITBI CITOKEHUS U YMHOKEHHS BEPOSITHOCTEH,
KoMOuHaTOpHBIE (PaKThl U POPMYJIIBI IPH PELLICHUN
3a]1a4; OIICHUBATh BEPOSTHOCTH PEANbHBIX COOBITHH;
3HAKOMCTBO CO CIIyYailHBIMU BEIMYMHAMH; YMEHHE




MPUBOIUTH IPUMEPHI TIPOSIBICHHUS 32KOHA OOJIBIINX
YHCeN B TIPUPOJTHBIX U OOMECTBEHHBIX SBICHUSIX;

- YMETh ONEPUPOBATH MOHITUSAMH: TOUYKA, IPSIMasi,
IJIOCKOCTh, TIPOCTPAHCTBO, ABYTPAaHHBIN YIoJ,
CKPEUIMBAIOIIHECS MPSAMbIE, TApAIIETLHOCTD U
NEePIEHIUKYISPHOCTD MPSIMBIX U TUIOCKOCTEH, YToll
MEXY TPSAMBIMHE, YTOJI MEXIY TIPAMON U TUIOCKOCTBIO,
YTOJI M@Ky IUIOCKOCTSIMU, PACCTOSTHUE OT TOYKH JI0
TUIOCKOCTH, PACCTOSTHUE MEXKY MPSIMBIMH, PACCTOSHHE
MEXJY THIOCKOCTSIMHU; YMEHUE HCIIOIb30BaTh MPH
pELIeHNH 3a/1a4 N3yUeHHbIE (PaKThl K TEOPEMBI
TUTAHUMETPUH; YMEHHE OIICHUBATh pa3Mepbl O0bEKTOB
OKPY’KaIoIIeTo MUPa;

- YMETh OTIEPUPOBATH MOHATHSIMH: MHOTOTPAHHUK,
cedeHre MHOTOTPaHHUKA, KyO, mapasuiesienume],
npu3Ma, mupamMuia, GUrypa u MoBepXHOCTh BPaIleHNS,
MUITHHIIP, KOHYC, ap, cdepa, ceueHus GUryps
BpaIleHUs, ITIOCKOCTh, Kacarommasics cepbl, UIHHIPA,
KOHYCa, IJIOIIa (b IOBEPXHOCTH MUPaMUJIbL, IPU3MBI,
KOHYyca, [IWITUH/IPA, TUIOMa s ceprl, 00beM Kyoa,
NPSMOYTOJILHOTO Mapajuiesienunesa, TMpaMuibl,
MPU3MBIL, IUJIMHAPA, KOHYCa, I1apa; yMeHHe H300paxkaTh
MHOTOTPAaHHUKHU W TIOBEPXHOCTH BPAIICHUS, UX CCUCHUS
OT PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB H
3JIEKTPOHHBIX CPEJICTB; YMEHUE PACIIO3HABATh
CUMMETPHIO B MPOCTPAHCTBE; YMEHHE PACIIO3HABATh
MPaBWILHBIC MHOTOTPAHHUKY;

- YMETh ONIEPUPOBATH MOHITUSMH: JIBIKCHHE B
MPOCTPAHCTBE, TOAOOHBIE (GUTYPHI B IIPOCTPAHCTBE;
HCIOJIb30BaTh OTHOIICHHUE MIOIAACH MOBEPXHOCTEH 1
00BEeMOB TTOTO0HBIX (GUTYP TIPU PEIICHUN 33]1aY;

- YMETh BBIYUCISATE TECOMETPHUUECKIE BENUYHHBI (JUTHHA,
YTOJ1, TIIOIA Ik, 00BEM, THIONIA L TTOBEPXHOCTH),
UCIIONIB3YS U3Y4EHHBIE (DOPMYJIIBI H METO/IBI;




- YMETh OTIEPUPOBATH MOHATHIMH: TIPSIMOYTOIIbHAS
CHCTeMa KOOPAWHAT, KOOPJMHATHI TOUYKH, BEKTOP,
KOOPIWHATHI BEKTOPA, CKAISPHOE IPOU3BEICHHE, YTOII
MEXly BEKTOPaMH, CyMMa BEKTOPOB, TPOU3BECHIE
BEKTOpa Ha YUCIIO; HAXOIUTH C TOMOIIBIO H3YYEHHBIX
(hopMyI KOOPIUHATHI CEPETUHBI OTPE3Ka, PACCTOSHUE
MEX]Ty TByMs TOUKaMH;

- YMETh BEIOMPATH MOAXOISIINA U3yYSHHBIH METO AT
pelieHus 3aJa49u, paclo3HaBaTh MAaTeMaTHIECKHE
(haKThHI 1 MAaTEMAaTHIECKHIE MOJIEIH B IPUPOTHBIX H
OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE; YMEHUE
MIPUBOJNTH MTPUMEPHI MATEMAaTHIECKIX OTKPBITHI
POCCHUICKON 1 MUPOBOI MaTEMAaTUUECKON HAYKHU.

- YMETh ONIEpUPOBATH MOHATHAMMU: OIPEEICHUE,
aKcMoMa, TeopemMa, ClieICTBHEe, CBOWCTBO, TPHU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHIIbHBIE (HOPMYIHPOBKH;
yMeH#e (opMyIrpoBaTh 00pPaTHOE U MPOTHBOIIOIOKHOE
YTBEpXKACHNE, PUBOIUTH PUMEPHI 1 KOHTPIIPUMEPHI,
HCIOJb30BaTh METOJ MAaTEMaTHUECKON MHIYKIINH;
MPOBOJIUTH JIOKa3aTeNbHbIE PACCYKIECHUS TIPU PEIICHUN
3aj]1a4, OLIEHUBATh JIOTHYECKYIO MTPABUIBLHOCTh
pacCyXJIeHUM;

- YMETh OTIEPUPOBATH MOHATHSIMH: MHOKECTBO,
MTOJIMHOKECTBO, OIIEPALIMU HaJl MHOXKECTBAMU; YMEHHE
WCTIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH armapar Jsis
OTMCAHUs PeabHBIX MPOIECCOB U SBJICHUH MPU
PELLEeHNH 3a/1a4, B TOM YHCJIE U3 IPYTUX yueOHBIX
MPEeIMETOB;

- YMETh OTIepUPOBaTh MOHATHAMHU: Ipad, CBAZHBIN rpad,
JIepeBo, MUKJI, rpad Ha TUIOCKOCTH; YMEHHUE 3a/1aBaTh U
ONHUCHIBATH TPadbl Pa3THIHBIMU CIIOCO0AMU;
WCIIOJIB30BaTh Tpadbl IPH PELIeHUH 3a1ay;

- YMETh CBOOOIHO OMIEPUPOBATH OHATUSIMU: COUETAHUE,
MepecTaHOBKa, YICIO COUETaHHH, YUCIIO IEPECTAHOBOK;




6uHoM HproTOHA; yMeHHe MPUMEHATh, KOMOWHATOPHBIE
(haKTHI U pacCyKICHUS IS PEIICHHS 3a/1aY;

-YMETh ONEPUPOBATH TOHATUSIMH: HATYPAIBHOE YUCIIO,
IIEJIO€ YUCII0, OCTATOK 0 MOJTYJII0, palldOHAIBHOE
YHCII0, HPPAIMOHATBHOE YHCII0, MHOXKECTBA
HATYpaJIbHBIX, LIEJIbIX, PAIIMOHAIILHBIX, ICHCTBUTEIBHBIX
YHCeN; YMEHHE HCIOb30BaTh MPU3HAKU JETUMOCTH,
HauMEHBIINHA OOIIMI AeIUTEIb U HaUMEHbIIIEe 00I1Iee
KpaTHOE, anropuT™M EBKiH/Ia Mpu penieHny 3a1ay;
3HAKOMCTBO C Pa3IMYHBIMU TO3UITUOHHBIMHA CUCTEMaMHU
CUHCIICHMUS,;

- YMETh CBOOOIHO OMEPUPOBATH MOHATHUSIMU: CTETIEHB C
[EJIBIM TIOKa3aTelieM, KOPEeHb HATYPaIbHOW CTETICHH,
CTETIeHb C pallMOHATBHBIM IT0Ka3aTejIeM, CTEIIEHb C
NIEHCTBUTEIHHBIM (BEIECTBEHHBIM) ITOKA3aTEIIeM,
norapudm 4ncia, CHHYC, KOCHHYC U TaHTE€HC
MIPOU3BOJIBHOTO YMCIIA;

- YMETh ONIEPUPOBATH MOHITUSMHE: TOMKICCTBO,
TOKAECTBEHHOE NIpeo0pa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMa ypaBHEHH U HEPABEHCTB,
PaBHOCHJIILHOCTH YPaBHEHUH, HEPABCHCTB H CHCTEM,
palroHaIbHEIC, UpPallMOHAIBHBIC, TTOKa3aTelbHbIC,
CTETIeHHEBIE, JIoTapu(hMUUECKUE, TPUTOHOMETPUIECCKUE
ypaBHEHUS, HEPABCHCTBA U CHCTEMbBI;, yMCHHE PElIaTh
YpaBHEHUSI, HEPABEHCTBA U CHCTEMBI C TIOMOIIBIO
Pa3INYHBIX IPHEMOB; PelIaTh ypaBHEHHS, HEPABEHCTBA
Y CUCTEMBI C TapaMETPOM; IPUMEHSTh YpaBHCHUS,
HEPaBEHCTBA, UX CHCTEMBI IS PEIICHHS
MaTeMaTHYeCKHX 3aJ1ad ¥ 3a]a4 U3 Pa3InIHbIX
obnactell HAYKH W peabHOH JKU3HU;

-yMeTb CBOOOTHO OIIEPHUPOBATH MOHATHAMU: Tpaduk
¢byHKUMHM, 00paTHAast GYHKLMS, KOMIIO3ULHA QYHKLUH,
nuHeHHas QYHKINS, KBaApaTHIHAS (QYHKITU,
cTereHHass QYHKIUS ¢ [eJbIM IToKa3aTelieM,




TPUTOHOMETpHUECKHE (HYHKINHU, 0OpaTHBIE
TPUIOHOMETpHUUYECKUE (DYyHKIINH, T0KA3aTeIbHAS U
norapudmuueckas GyHKIUHN; YMEHUE CTPOUTH IpaduKu
(GyHKUUH, BRIIOTHITH Npeo0pa3oBaHus rpadukoB
(hyHKIHI;

YMEHHUE UCIOJIb30BaTh IpaduKu QyHKIMN AT U3yUeHUS
IIPOLIECCOB U 3aBUCUMOCTEN P PEIEHUH 33434 U3
JIpyruX y4yeOHBIX IPEAMETOB U U3 PeabHOM )KHU3HU;
BBIpaKaTh (YOpMyJIaMu 3aBUCUMOCTH MEXIY
BEIIMYMHAMY;

yMeHHue cBOOOTHO OIEpUPOBATh OHATHAMH: YETHOCTh
(GYHKLIUH, NEPUOAUYHOCTD (DYHKLUH, OTPAaHHYCHHOCTh
(YHKITH, MOHOTOHHOCTB (D)YHKIIHH, SKCTPEMYM
¢$yHKUMH, HanOOoJIblIIee ¥ HAUMEHBIIIEE 3HAUYCHUS
(YHKIMH HA IPOMEXKYTKE; YMEHHUE POBONTH
uccrnenoBanue QpyHKINH;

YMEHHUE UCI0JIb30BaTh CBOWCTBA U IpaduKu yHKIIUHA
JUTSL pEICHUs YpaBHEHUH, HEPaBEHCTB U 3aJ1a4 C
napameTpaMu; H300pakaTb Ha KOOPAWHATHOM
IUIOCKOCTH MHOXKECTBA PEIICHNH YpaBHEHHH,
HEPaBEHCTB U UX CHUCTEM;

- YMETb CBOOOJIHO OTIEPHUPOBATh NOHATHIMU:
MOCJIeI0BATEbHOCTD, apU(PMETHIECKAs IPOrpeccus,
reoMeTpuyeckas nporpeccus, 6eCKOHEYHO yObIBatoLIas
reoMeTpHudecKas Iporpecchs; yMeHHE 3a1aBaTh
MOCJIeI0BATEILHOCTH, B TOM YHCIIE C TOMOIIBIO
PEKYPPEHTHBIX GopMyI;

- YMETh OIEPUPOBATH MOHATUSIMU: HETIPEPHIBHOCTh
(YHKLIUH, aCHMIITOTHI Tpadrka GyHKIUH, IepBasi 1
BTOpasi IPOU3BOAHAs (GYHKLUH, TEOMETPUIECKUHN 1
(hM3UYeCKit CMBICI MPON3BOIHOM, TIEPBOOOPa3HAs,
oTpeiesIeHHBIN HHTErpall; yMEHHe HaXOJUTh
aCUMNTOTHI rpaduka QyHKIMH; yMEHHE BEIYUCIISATh
MPOU3BOJIHBIE CYMMBI, IIPOU3BECHUS, YACTHOTO U
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KOMTO3UIHUA (YHKIIHH, HAXOAUTh YpaBHEHHE
KacaTtenbHOH K TpaduKy QyHKIINH;

YMEHHE UCTIOJIH30BATh TPOU3BOIHYIO JIJISl HCCIICIOBAHMS
(YHKIHHA, 1711 HAXOXKJICHHUS HAWTYYIIEeTrO PEIIeHUs B
MPHUKJIAIHBIX, B TOM YHCJIE COLMATBLHO-DKOHOMUYECKHUX
1 GU3NYECKUX 3aja4daXx, JJIs ONPECICHUs CKOPOCTH U
YCKOPEHHS; HAaXOAUTh IUIONMIAIH U 00BeMBI puryp
MOMOIIIBIO HHTETPaJIa; IPUBOJAUTH PUMEPHI
MaTeMaTHYeCKOT0 MOJICITMPOBAHUS C IIOMOIIBIO
nruddepeHnnaTbHBIX YPaBHCHHIA;

- YMETh OTICPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHUCIIO,
COTIPSKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYIb U
apryMeHT KOMILJICKCHOTO YKcia, popMa 3amucu
KOMIUIEKCHBIX YHCeN (TeOMeTpUIecKas,
TPUTOHOMETPHUUECKAS U ajreOpamdeckas); yMeTh
MPOU3BOANTh apu(PMETHUECCKHE JCHCTBUS C
KOMIUTIEKCHBIMH YUCIIAMU; TIPUBOIUTH TIPUMEPHI
HCIOJIb30BaHMSI KOMIUIEKCHBIX YHCET;

- YMETh CBOOO/HO ONIEPUPOBATH OHSATUSMU: CPEIHEE
apudmMeTnvecKkoe, Merana, HanOoIbIee u
HaUMCHBbIIICE 3HAUCHUS, pa3Max, AUCIICPCHS,
CTaHJIaPTHOE OTKJIOHEHHE JISI OTIUCAHUS YUCIOBBIX
JTAHHBIX; YMCHHE UCCIIC0BATh CTATUCTHUECKUE JTaHHbBIC,
B TOM YHCJIE C TPUMEHEHUEM IpayUIeCKUX METOIO0B U
AJNIEKTPOHHBIX CPEACTB; rpadUIecK UCCIEIOBATh
COBMECTHBIC HAOJIOICHHSI C TIOMOIIBIO THarpaMM
paccerBaHUs U IMHEHHON perpeccuy;

- YMETh HaXOAHUTh BEPOSTHOCTH COOBITHII C
HCIOJb30BaHUEM IPpaUICCKUX METOI0B; IPUMCHSATh
JUTSL peTieHus 3a1a49 POPMYIIBI CIIOKEHUS U YMHOXKESHHS
BEpPOSTHOCTEH, (hOPMYITY MTOJTHON BEPOSITHOCTH,
¢dopmyny bepHym, koMOUHATOpHBIE (DAKTHI U
(hOpMyITBL; OTIEHNBATH BEPOSTHOCTH PEANBHBIX COOBITHH;
YMEHHE OTICPUPOBATh MOHATHIMHU: CIydaiHas
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BEJIMYMHA, PACIIPEICIICHUE BEPOSATHOCTEH,
MaTeMaTHYeCcKOe OXKUIaHue, TUCTIEPCHsI U CTaHIapTHOE
OTKJIOHCHHE CITy4allHOW BETUYMHBI, ()yHKITHH
pacrpeneneHus ¥ INIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOTO M HOPMAIILHOTO pacIipe/elICHH;
YMCEHHUE NUCTI0JIL30BATh CBOMCTBA N3Yy4YCHHBIX
pacrpeneneHuii sl peuieHus 3a/1a4; 3HAKOMCTBO C
IIOHATHUAMMU: 3aKOH 60HI:HH/IX YHUCCJI, MCTOAbI
BBEIOOPOYHBIX UCCIIEAOBAHUI; YMEHHUE IPUBOTUTH
MIPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCENT B
MPUPOAHBIX U O6H_IGCTBCHHI)IX SABJICHUAX

- yMeTh CBOOOJIHO ONIEPUPOBATH MOHATHIMU: TOYKA,
npsiMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE3OK, JIyY,
TUIOCKUH YTOJI, IBYTPAHHBIA YTOJI, TPEXTPAHHBINA Yo,
nepeceKaroIecs, napauielibHble H CKPEIHBAIOIIHECs
MMPAMBIC, MMapaJICJIbHOCTb U ICPICHAUKYJIAPHOCTD
MPSMBIX U TIOCKOCTEH, yroi MEXy IPSIMBIMH, YTOJ
MEX]Ty MPSIMOU U TIOCKOCTBIO, YTOJI MEXKTY
TUIOCKOCTSIMH; YMEHHE UCTIONIB30BATh NIPU PEIICHUH
3aj]]a4 U3y4YeHHbIC (PAKTHI U TEOPEMBI MJIAHUMETPHH;
YMEHHE OIICHUBATh pa3Mephbl 00BEKTOB B OKPYIKAIOIIEM
MUPE; YMEHHUE OIIEPUPOBATH MOHATUSMHU:
MHOT'OT'paHHUK, CCUCHNEC MHOTOI'paHHHKA, HpaBHHBHLIﬁ
MHOTOTPaHHUK, IPU3Ma, TUpaMuia, Gurypa u
MOBEPXHOCTh BpaIllCHHUs, IWINHJP, KOHYC, HIap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U HIJIMHIPA,
MapajuieIbHBIC OCH WM OCHOBAHUIO, CCUCHUE MIapa,
TUIOCKOCTb, Kacaromasics chepsl, IHIHHIpPA, KOHYCa;
YMCHHUE CTPOUTHL CEUYCHNE MHOI'OI'paHHUKa, I/I306pa)KaTB
MHOTOTPaHHUKH, GUTYPHI U IOBEPXHOCTH BPAILCHUS, HX
CEUCHMUS, B TOM YKCJIEC C TIOMOIIBIO DIIEKTPOHHBIX
CPEJIICTB; YMEHUE MPUMEHSTH CBOMCTBA T€OMETPUICCKIX
¢buryp, cCaMmoCTOATEINBHO (HOPMYTUPOBATH OTIPEICIICHI
n3ydacMbIX Q)Hryp, BbIABUI'aTh THIIOTE3bI O CBOMCTBAxX U
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MPU3HAKaX TeOMETPUIECKUX GUryp, 000CHOBBIBATH WIIH
OIPOBEpPraTh UX; yMEHHE IPOBOAUTH KIaCCUDHUKALIHIO
¢uryp mo pazIMn4HbIM NpU3HAKAM, BBIIOJIHSTH
HEOOXOMMBbIE JONOJIHUTENBHBIC TOCTPOCHHUS;

- YMETh CBOOOHO OTIEPHPOBATH MOHATUAMU: TUTOMIAIb
¢burypsl, 00beM HUTYpHI, BETUUMHA yTIIa, pACCTOSHUE
OT TOYKH JI0 TUNIOCKOCTH, PACCTOSIHUE MEXIY IPSAMBIMH,
paccTosiHie MEXIY TIOCKOCTSIMHU, TUIOIIAAb CHEpHI,
IUIOIA/b TOBEPXHOCTH IMPaMUAbI, IPU3MBL, KOHYCA,
HUIAHIPA, 00beM Ky0a, IpIMOYTOIEHOTO
napaieNenumena, IMpaMuabl, TIPU3MBbI, HWIHHAPA,
KOHYCa, I1apa; YMEHHE HaAXOAUTh OTHOIIEHHE 00bEMOB
MoT0OHBIX UTYD;

- yMeTh CBOOOJIHO OTIEPHUPOBATh MOHSATHIMU: ABHKCHUE,
MapaJuIeIbHBIN IEPEeHOC, CHMMETPHS Ha TNTOCKOCTH H B
MPOCTPAHCTBE, TOBOPOT, ITpeodpa3oBaHme Moa00us,
1noJ00HbIe GUTYPBI; YMEHHE PACIIO3HABATh PABHBIC U
moto0HbIe (GUTYPHI, B TOM YMCIIE B IPUPOJE, NCKYCCTBE,
apXUTEKTYpPE; YMEHHUE UCIIONb30BATh TEOMETPHUIECKHE
OTHOIIEHUS, HAXOAUTh €OMETPUYECKHUE BEIIMUNHBI
(mnvHa, YyroJ, mionaib, 00beM) MPU PEIICHUH 3a1a4 U3
JIpyrux y4yeOHBIX IPEAMETOB U U3 PeabHOM KU3HU;

- YMETh CBOOOHO ONIEPUPOBATH TOHATHSIMHU:
MPSIMOYTOJIbHAS CHCTEMa KOOPUHAT, BEKTOP,
KOOPJAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEIEHUE BEKTOPa Ha YHCIIO,
pasJio’keHne BEKTOpa Mo 06a3ucy, CKalsipHOe
[POU3BEICHUE, BEKTOPHOE IPOU3BEICHUE, YOI MEXKIY
BEKTOPaMH; YMEHHUE HCII0JIb30BaTh BEKTOPHBINA U
KOOPIMHATHBIA METOJ VISl PELICHUS] T€OMETPHUYECKUX
3a7a4 ¥ 3a7a4 IpyTrux yuyeOHBIX [IPEIMETOB;
ONEepUPOBaATh MOHATUAMHU: MaTpula 2x2 u 3x3,
OIIpeNIeNINTENh MATPULIBI, FEOMETPHUCCKHNA CMbICI
OTpeaeTUTENs;
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- YMETh MOJIEIMPOBATh PEATIbHBIE CUTYallMH Ha SI3bIKE
MaTEMAaTHKH; COCTABIIATh BBIPAKEHHS, YPaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI [10 YCIIOBUIO 3a/1a4H,
HCCJIEZIOBATH IOCTPOEHHBIE MOJEH C UCIIOIB30BaHUEM
amnmaparta ainreOpsl, HHTEPIPETUPOBATH IMOTYIEHHBINA
pe3ynbTaT; CTpOUTh MATEMATUYECKHE MOJEIIN C
MTOMOIIIBIO T€OMETPUUYECKUX MOHITHI U BETNYHH,
peliaTh CBsI3aHHBIE C HUMHU ITPAKTUYECKUE 33]1a4H;
COCTaBIISITh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOIYUYEHHBIH PE3yNbTAT; PEIIATh
PUKIAJAHbIE 33Ja4l CPEACTBAMU MAaTEMAaTUYECKOTO
aHalm3a, B TOM YHCJIE COLNAIBbHO-3KOHOMHYECKOTO 1
(hM3UYECKOro XapaKTepa;

- yMeHHE BBIOUPATh MOAXOIAIINN METO IS PELICHUS
3a/1ayy; IOHUMAHKUE 3HAYUMOCTH MaTEMAaTUKU B
W3yYEHHUHU IPUPOIHBIX U OOILECTBEHHBIX IPOLIECCOB U
SIBIICHUI; yMEHHE PAcllO3HABATh MPOSIBIICHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUN POCCUMCKON U MUPOBOU
MaTeMaTU4eCKON HaAyK1

OK 02 Mcnonp30BaTh COBpEMEHHBIE
CpEIICTBa ITONCKA, AaHATH3A U
UHTEpIIpeTauy HHpopMaIuu, 1
MH(QOPMAIIMOHHBIC TEXHOIOTUH JIS
BBITIOJTHEHUS 3a/1a4 TPOQecCHOHATBHON
JESITeTbHOCTH

B o6iacta 11eHHOCTH HAYIHOTO TTO3HAHMUS:
-COPMHUPOBAHHOCTh MHPOBO33PEHNUA,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKH W OOIIECCTBEHHON IPAKTHKH,
KYyJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHWIO CBOETO MECTa B

OCHOBaHHOT'O Ha Juanore
MOJIUKYJIBTYPHOM MHDE;

- COBEPIUEHCTBOBAHUE S3bIKOBOM M YUTATEIBCKOU
KYJbTYphI KaK CPEACTBA B3aUMOICHCTBUS MEXAY
JIOJIBMU Y TIO3HAHUS MUDA;

- OCO3HaHHUE IIEHHOCTU HAY4YHOH NesATeIbHOCTH,
TOTOBHOCTh  OCYIIECTBISATH  IMPOEKTHYI0 U
HCCIJIEIOBATENBCKYIO JIeSITENIbHOCTh

WHAWBHUIyaJIbHO U B TPYIIIIE.

- yMEThb OINEPUPOBATh TOHATHAMHU: palMOHAIbHAS
GyHKIMS, GyHKIUSA,  CTENeHHas
GyHKIHS, norapuMudeckas byHKIH,
TpUrOHOMeTpUUeckrne (GyHKIMH, oOpaTHBIE (YHKINM;

ImoKasaTcJibHas

yMEHHUE CTPOUTHh TpauKW H3Y4YEHHBIX (QYHKIHMH,
WCTIONB30BaTh TpaWku NPH H3YYEHHWH IPOIECCOB W
3aBUCHUMOCTEH, TP PELICHUH 3a/1a4 U3 JAPYTHX YUeOHBIX
MpeIMEeTOB W 3a/ad W3 PeajbHOW JKW3HU; BBIPAXKaTh
(hopMyamMu 3aBUCIMOCTH MEXIY BEINIIMHAMU;

- YMETh ONIepUpPOBaTh MOHATHUAMU: TOXKAECTBO,
TOXXJECTBEHHOE MPeo0pa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMAa yPAaBHEHUI U HEPABEHCTB,
PaBHOCHIBHOCTH YPABHEHUH, HEPABEHCTB U CHCTEM,
paloHaNbHbIe, UppallMOHAIbHBIE, TOKa3aTebHbIE,
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Osnanenne YHUBEPCAIbHBIMH yueOHBIMH
M03HABATEILHBIMU ICHCTBHAMHU:

B) paboTta c HHpOpPMaIHEH:

- BIIAJICTh HABBIKAMH TIOJIyYCHUs] HHPOPMAIIUU U3
WUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSITEIBHO
OCYILECTBIISTh MOKUCK, aHAIN3, CHCTEMAaTH3aLHUIO0 1
MHTEpIpeTaInio NHYOPMAIMN Pa3INIHbIX BHIOB
1 GOpM IpeACTaBICHHUS;

- CO37aBaTh TEKCTHl B Pa3IMYHBIX (OopMaTax c
y4eToM Ha3Ha4YeHUs HH(OpMAlMd W IIeJeBOi
ayUTOpPUH, BHIOUpas ONTHMAaJbHYIO (opMy
NPE/ICTaBICHHS ¥ BU3yaIn3allly;

- OLIEHWBATh JOCTOBEPHOCTh, JIETHTUMHOCTB
uH(opMalK, ee COOTBETCTBUE NPABOBBIM H
MOpPAITLHO-3TUYECKUM HOPMaM;

- HCIIONB30BATh CPEACTBA WHPOPMAMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMH B PELICHHH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPTaHM3alMOHHBIX  3aJady ¢  COOJIoeHHEM
TpeboBaHui 3PrOHOMUKH, TEXHUKU
0€301acCHOCTH, THIHEHBI, pecypcocOepeKeHHs,
NpaBOBBIX W JTUYECKUX  HOPM,  HOPM
nH(pOpMAITMOHHOH 0E€30MTaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3AILUTHI
nHpOpMauy, HHGOPMaIIMOHHOW Oe30MacHOCTH

JINYHOCTH

CTETICHHEBIE, JIOrapu(MUIECKHEe, TPUTOHOMETPUIECKHIE
ypaBHEHUS, HEPABEHCTBA M CHCTEMBI;, yMETh PEIIaTh
ypaBHEHUS], HEPABEHCTBA M CUCTEMBI C TOMOIIBIO
Pa3IMYHBIX PUEMOB; PellaTh YPABHEHUS, HEPAaBEHCTBA
U CHCTEMBI C TTAPaMEeTPOM; IPUMEHSATh YPaBHEHHS,
HEPaBEHCTBA, UX CUCTEMBI JJIs

pelIeHusT MaTeMaTHIeCKHX 3a7a4 M 3a/1a4 U3 Pa3TuIHbIX
o0macTell HAyKH B peanbHON )KU3HHU;

- YMETh CBOOOHO OTIEPUPOBATH OHATUSIMU: IBUKCHHE,
napaIeNbHbBIA MePEeHOC, CAMMETpPHS Ha TUNIOCKOCTH U B
MIPOCTPAHCTBE, IOBOPOT, IPe0Opa3oBaHue MOAO0HS,
mog00HBIe (PUTYPHI; YMETh pacro3HaBaTh PaBHBIC U
moto0HbIe (GUTYPHI, B TOM YUCIIE B IPUPOJE, NCKYCCTBE,
aApXUTEKTYpPE; YMETh UCIIOIh30BATh TEOMETPUIECCKIE
OTHOIIICHUS1, HAXOJIUTh FEOMETPHUYECKHE BEIININHBI
(mnvHa, yroJ, mionais, 00beM) MPHU PEIICHUH 3a1a4 13
JIPYTHX Y4eOHBIX TPEAMETOB U U3 PealTbHOW KU3HH

OK 03 IlimanupoBaTh 1 peaTu30BbIBATh
co0cTBeHHOE PO ECCHOHANBHOE U
JUYHOCTHOE Pa3BHUTHE,
HpeINPUHAMATEIILCKYIO eI TEILHOCTD B
npodeccoHaBHOM cdepe,
MCIIOB30BaTh 3HAHHS 110 (PUHAHCOBOH
IPaMOTHOCTH B PA3JIMYHBIX KU3HECHHBIX
CUTYyalusX

B obGnacTu 1yXOBHO-HPABCTBEHHOTO BOCITUTAHMS:
-- ¢c(OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS,
STHYECKOTO MMOBEICHHUS;

- CIOCOOHOCTh  OILICGHWBATh  CHUTYallMIO |
MPUHUMATH OCO3HAHHBIE PEIICHHUS, OPUCHTUPYSICh
Ha MOpPaJIbHO-HPaBCTBCHHBIC HOPMBI U IICHHOCTU;
- OCO3HAaHWE JIMYHOTO BKJIAa B TMOCTPOCHHE
YCTOWYHBOTO OYIIyIIero;

- yMETb OIEpUPOBATH MOHATHSAMU: PpPaLHOHAIbHbIE,

WppanoHaIbHEIE, MTOKAa3aTeNbHEIE, CTETICHHEIE,
norapuMU9IecKie, TPUTOHOMETPHUYECKHE YpaBHEHUS U
HEPaBEHCTBA, UX CHCTEMBI;

- yMeTh OINepUpOBaTh MOHITHAMU: MHOTOTPaHHUK,
CeYeHWe MHOTOTpaHHHKa, Ky0, TMapaisenenunen,
npu3Ma, MMpamMuja, GUrypa u MOBEPXHOCTh BpAIICHUS,

OWIMHAP, KOHYyC, map, cdepa, cedeHus QUTyps
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- OTBETCTBEHHOE OTHOIIIEHUE K CBOMUM POJUTEISIM
" (WIH) IpyTUM 9iIeHaM CEMbBH, CO3JaHHUIO CEMbBH
Ha OCHOBE OCO3HAHHOI'O MPHUHSATUS LIEHHOCTEH
CEMEIHO KU3HU B COOTBETCTBUU C TPATUIHSIMH
HapojaoB Poccuuy;

OBHaI[CHI/IC YHUBEPCAJIIbHBIMHA  PETYJISATUBHBIMU
JEUCTBUSIMU:

a) CaMOOpraHU3AIIHS:

- CaMOCTOSITEIBHO OCYILECTBIIATD
MO3HABATENFHYI0  JIESATEIBHOCTh,  BBISBISTDH
npobjeMbl,  CTaBUTb W (HOPMYJIHPOBATH

COOCTBEHHBIE 3aayll B  00Opa3oBaTEIbHOU
JEeSITENFHOCTH M KU3HEHHBIX CUTYaIUAX;

- CaMOCTOSITEIbHO COCTAaBIIATH IUIAaH PELICHHUs
MpOOJIEMBI € yYE€TOM HWMEIONINXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeNNOYTCHUIA;

- JaBaTh OLICHKY HOBBIM CHTYaLUsIM;
croco0CTBOBAaTh (YOPMUPOBAHUIO M TPOSBICHUAIO
LIMPOKOH 3PyIUIMK B pa3sHBIX OOJIACTSIX 3HAHUIA,
MOCTOSIHHO TIOBBIIATH CBOH 00pa30BaTEIbHBIN U
KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

WCIIONB30BaTh MPHUEMBI pedISKCHH ISl OLECHKH
CUTYyalluH, BEIOOpa BEPHOT'O PELICHUS;

- yMeThb OLCHHMBAaTb PHUCKH M CBOECBPEMEHHO
MIPUHAMATh PEIICHHUS TI0 UX CHIYKEHUIO;

B) SMOIMOHAIBHBII WHTEJICKT,
Ipeanoaralonmi copMupOBaHHOCTS:
BHYTPCHHEH MOTHBALIUH, BKJTIOYAIOIIeH
CTpeMJICHHE K MJOCTIKCHUIO LEeIH U YCIexy,
ONITUMHM3M, WHULIAATUBHOCTB, yMEHHE
JeMCTBOBATh, HCXOS U3 CBOMX BO3MOKHOCTEH;

- HMIIaTUH, BKJIIOYAIOIIEell cl10oCOOHOCTh TIOHUMATh

SMOLIMOHAJIBHOE COCTOSIHUE JPYTUX, YYUTHIBATH

BpaIlleHHs], IUIOCKOCTh, Kacaromascsi cepsl, THHIPA,
KOHyCa, ITUIOMAAb IMOBEPXHOCTH IHPAMUIBI, HPU3MEI,
KOHyCa, LWIMHApa, IJomans cdepsl, o0beM Kyoa,
IPSAMOYTOJIEHOTO napajiesnenumnesna, HPaMUJIBL,
MPU3MBIL, IITHHIPA, KOHYCa, 11apa; yMeHHe n300paxarh
MHOTOTPaHHUKHU W TIOBEPXHOCTH BpAILEHHS, UX CEUCHHS
OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB H
AIIEKTPOHHBIX CPE/ICTB; YMETh pAacIO3HABATH CAMMETPHUIO
B IPOCTPAaHCTBE; YMETh pAaCHO3HABaTh NPaBUILHBIC
MHOTOTPaHHHUKH;

- yYMeTb ONepHUpOBaTh MOHATUSIMH: TPIMOYTOIbHAsS
chucTeMa KOOpPAWHAT, KOOPAMHATHI TOYKH, BEKTOP,
KOOPAMHATHI BEKTOpPA, CKAIAPHOE IPOU3BEICHUE, yro
MEXIY BEKTOpaMH, CyMMa BEKTOPOB, NPOM3BEICHHE
BEKTOpa HAa YHWCIIO, HAXOJIUTHh C TIOMONIBIO M3yYEHHBIX
(GopMyNT KOOpIUHATBHI CEpelUHBI OTpPE3Ka, PacCTOSIHUE
MEXK/Ty ABYMS TOUKaMH
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€ro MpU  OCYIICCTBICHHH  KOMMYHUKAIUH,
CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEIKUBAHUIO;

- COUMAIbHBIX  HABBIKOB,  BKJIFOYAIOIINX
CMOCOOHOCTD BBICTPAUBATh OTHOIIEHHUS C JPYTUMH
JIIOAbMH, 3a6OTI/ITBC$I, IIPOABJIATE HHTEPEC U

paspemarh KOHQIUKTHI

OK 04 D¢ dexTnBHO B3aNMOICHCTBOBATh
U paboTaTh B KOJUIGKTUBE M KOMAaH/IC

TOTOBHOCTH K caMOpa3BUTHIO,
CaMOCTOATEIHHOCTH U CaMOOTIPEAETICHHIO;
-OBIIaJICHIE HaBBIKAMU y4eOHO-
HCCIIeIOBATENIbCKOM, MPOEKTHONW W COIMaIbHOM
JACATCIBbHOCTU,

Osnagenue YHHUBEPCATbHBIMH

KOMMYHHKAaTUBHBIMH JICHCTBUSIMU:

0) coBMecTHasl JeSITeIbHOCTS!

- MOHMMAaThb M MHCIOJb30BaTh NPEUMYILECTBA
KOMaH/IHOM U MHAWBUIYaJIbHON paboTHI;

- TPUHUMATh LEJIH COBMECTHOH AEATENLHOCTH,
OpTaHU30BbIBATH ¥ KOOPJAWHUPOBATH IEHCTBUS TI0
€€ JIOCTHXKCHHIO: COCTaBJAThH IUIaH JEUCTBUM,
pacmpenensiTb poJd € Y4eTOM  MHEHHH
YYaCTHUKOB 00CYKAaTh pe3yJbTaThl COBMECTHOM
paboTsi;

- KOOPIMHHPOBaTh W BBINONHATH paboTy B
YCIOBUSIX ~ PEaJIbHOTO, BUPTYaJbHOTO |
KOMOMHHMPOBAaHHOT'O B3aMMOJIEHCTBUS;

- OCYLIECTBJIATh IIO3UTHBHOE CTPAaTETHYECKOE
MOBEJICHUE B PAa3MUYHBIX CUTYalMsAX, HPOSIBISATH
TBOPYECTBO " BOOOpaxeHHe, OBITH
WHUIAATHBHBIM.

OBnazeHue YHUBEPCATBHBIMH PETyJISATHBHBIMU
JNEUCTBUAMMU:

T') IpuHsTHE ce0sl U IPYTUX JIOACH:

- IPUHUMATh MOTHBBI M apTyMEHTHI APYTHX JIIOJEH

MIpH aHAJIM3€ PEe3yJIbTaTOB ACATEIHHOCTH;

- YMETb ONEPHPOBATH TMOHATHAMHU: CIYYaWHBIA OIBIT U

cilydailHoe  COOBITME,  BEpOSTHOCTb  CIy4alHOro

COOBITHS;  YMETh  BBIYHCIATH  BEPOSTHOCTH  C
UCIIONIb30BaHNEM TpadUUueCKUX METOJOB; IPUMEHSTH
(GOpMyNBl CIOXEHUS W YMHOXEHHS BEPOSTHOCTEH,
KoMOuHaTopHble (akTel W (QOpPMyJBl THPH pEIICHUU
3ajJ]a4y; OLEHMBATh BEPOSTHOCTH PEATBHBIX COOBITHH;
3HAKOMCTBO CO CIIlyYallHBIMH BEJIMYMHAMH; YMEHHE
NPUBOANTH TNPUMEPHI TPOSBICHUS 3aKOHA OOJBIINX
YHCeN B IPUPOTHBIX U OOIECTBEHHBIX SBICHHSIX;

- yMeTb CBOOOJIHO OIIEpUPOBATh MOHSATHAMH: CTEICHB C
HEeNbIM TOKa3aTelieM, KOPEeHb HaTypallbHOW CTEIeHH,
CTENEHb C paIMOHAJbHBIM I[I0Ka3aTeleM, CTeNeHb C
JNEUCTBUTEIbHBIM  (BEHIECTBEHHBIM)  IOKa3aTeseMm,
norapudmM YKciIa, CHUHYC, KOCHHYC M  TaHIeHC
MPOU3BOJIBHOTO YHCIIA;

- yMeTh CBOOOJHO OIEPUPOBATh MOHSATHIMU: Tpauk
¢yHKIMHU, oOpaTHas (QYHKIHS, KOMIO3WIMS (QYyHKIHH,
JMHeWHast QyHKIMS, KBaipaTHIHAs (QYHKIHS, CTCTICHHA
(GYHKIMS ¢ IETbIM MOKa3aTeaeM, TPHTOHOMETPHIECKHE
¢yHKUMH, OOpaTHBIE TPUTOHOMETpUYECKUE (QYHKIHH,
noKasarenbHas W Jorapupmudeckas (GpyHKIUH; yMeTb
rpaduku (yHKIMIA,
npeoOpa3zoBaHust rpadUKOB (yHKIIHIA,

CTPOUTH BBITIOJTHSTh
- YMETb UCIIOJIb30BaTh IpaQuky PyHKIMH A1 U3YUCHUSA
MPOLIECCOB M 3aBUCHMOCTEH MNpH pEIIeHHH 3agad M3
OpYyTuX Y4YeOHBIX TPEAMETOB M M3 PEANTbHOU XHU3HU;
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- TIPU3HABAThH CBOE MPABO U MPABO APYIUX JIIOJCH
Ha OIIMOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHMMATh MHUDP C
MO3UIIMH JPYTOTO YeIOBEKa

BBIPaXKaTh ¢dbopmymnamu 3aBUCUMOCTH MEXIY
BEIUYMHAMY;

- CcBOOOJHO ONEpUPOBATH MOHATHSIMU: YETHOCTH
(GYHKUMHM, TEPUOANYHOCTH (YHKIUH, OIPAaHUYEHHOCTDH
(YHKIIMM, MOHOTOHHOCTH  (PYHKLIHH, OSKCTPEMyM
¢yHKUMYM, HauOoJblliee W HauMEHbIIee 3HAYCHUS
GyHKIMM Ha  TIPOMEXYTKE; YMETb  IPOBOAUTH
uccnenoBanue QpyHKIUN;

- YMETh HCIIOJb30BaTh CBOMCTBAa M Tpaduku (QyHKUHN

JUISL pelleHusl ypaBHEHWH, HEpaBeHCTB U 3aJad cC

napaMerpaMy; — u300paxkaTh ~ Ha  KOOPAHMHATHOU
IIOCKOCTH MHOKECTBA peuieHuit YpaBHEHU,
HEPABCHCTB U UX CUCTEM

OK 05 Ocy1ecTBiIsITh YCTHYIO U B o0acTr 3CTETHYECKOT0 BOCITUTAHUS: - yMeTb  ONEpPUPOBATh  TMOHATUSAMH:  CpellHEe

MUCBMEHHYI0 KOMMYHUKALIUIO HA
roCyIapCTBEHHOM si3bike Poccuiickoit
®depepanuy ¢ y9eTOM 0COOCHHOCTEH
COIMAJIBHOTO U KYJIBTYPHOTO KOHTEKCTa

- JCTETHYECKOE OTHOIIECHHUE K MHPY, BKJIOYAs
3CTETUKY OBITa, HAYYHOIO U TEXHHYECKOTO
TBOpUYECTBa, CIOPTa, TpPyAa W OOIIECTBEHHBIX
OTHOIIICHMUI;

- CIMOCOOHOCTh BOCIIPHHHUMATH Pa3JIUYHBIC BH]IbI
HCKYCCTBa, TPAAUIMH W TBOPYECTBO CBOEr0 M
JIPYTUX HApOJOB, OIIyMaTh 3MOIMOHAIBHOE
BO3JIEMICTBHE UCKYCCTBA;

- yOeXJIEHHOCTh B 3HAYMMOCTH JJIsl JIMYHOCTU W
oOmiecTBa  OTEUECTBEHHOIO U MHUPOBOTO
HCKYCCTBa, 3THUYECKHUX KYJIBTYPHBIX TPAIULIUA U
HapOJHOI'0 TBOPUECTRA,;

- TOTOBHOCThH K CAMOBBIPKEHHUIO B Pa3HBIX BHUJIAX
HCKYCCTBa, CTPEMJICHHE TPOSBIATH KadecTBa
TBOPYECKOW JTUYHOCTH;
(0):3):01(9)314(S YHUBEPCATbHBIMU
KOMMYHHUKATUBHBIMH JICHCTBUSMU:

a) oOIICHHE:

- OCYIIECTBIIATh KOMMYHHKAITUH BO BCEX cdepax

JKU3HU;

apumMeTHIecKoe, MenaHa, HanbobIIee 1 HAUMEHbIIIEe

3HAYEeHHUA, pasMax, Jucnepcus, CTaHJIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BICKaTb,
WHTEPIPETUPOBATh MHPOPMALIUIO, TIPEACTABICHHYIO B
TabnuLax, Ha IuarpaMmax, rpaukax, OTPa’Karollylo
CBOMCTBa  peaJbHBIX  TPOIECCOB W  SIBICHUM;
NPEACTaBIAT, MHPOPMALMIO C TOMOIIBIO TaOuuL U
JarpamMM; UCCIIEA0BaTh CTATUCTUYECKUE TaHHbIE, B TOM
4yuciae ¢ MpUMEHEHHWEM TIpaduiecKuX METOJ0B U
JIEKTPOHHBIX CPEACTB;

- yMeTb OIepHpOBATh NOHATHUSAMH: TOUYKa, NpsMasd,
IUIOCKOCTb,

IIPOCTPAaHCTBO,  JBYTPaHHBIM  yToOJ,

CKpELIUBAKOIINECS  INPsMBIE,  apaUICIbBHOCTh U
NEPHEHAUKYJSIPHOCTh MHPSMBIX U IUIOCKOCTEH, YroJl
MEXIY MPSAMBIMH, YIOJ MEXAY IMPSIMOM U IUIOCKOCTBIO,
Yrojl MeXAy IJIOCKOCTAMHM, PACCTOSHHE OT TOYKH IO
IIJIOCKOCTH, PACCTOSIHUE MEXAY NPSIMBIMU, PACCTOSHUE

MCKAY INIOCKOCTAMU,
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- pacno3HaBaThb  HeBepOanbHBIE  CPEICTBA
oOIleHNs, IIOHMMAaTh 3HA4YEHHUE COLHUAIBHBIX
3HAKOB, pacrno3HaBatTh NPEANOCHUTKA
KOH(JIUKTHBIX CUTYalli U CMATYaTh KOH(JIMKTEL;
- Pa3BepHYTO W JIOTHYHO H3JaraTh CBOIO TOYKY

3pCHUA C UCIIOJB30BAHUCM A3BIKOBLIX CPEICTB

- YMETh HCIIOJIb30BaTh NPU PEIICHUH 3a/1a4 M3y4YCHHBIE
(akTel W TEOpPEeMbl IIAHUMETPHH;, YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHUPa

OK 06 IIposBiSThH TpaXKJIaHCKO-
MAaTPHOTHICCKYIO TTO3UITHIO,
JIEMOHCTPHUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPaJAULIMOHHBIX
00I1IeYeI0BEUECKHUX [ICHHOCTEH, B TOM
4qHuCJI€ ¢ YUCTOM IrapMOHHn3aluu
MEXHAIMOHATBHBIX U MEXPEIUTHO3HBIX
OTHOIIICHUH, TPUMEHSATh CTaHIAPThI
AHTUKOPPYIIIHOHHOTO TTOBEIEHUS

- OCO3HaHHE OOYYaIONIUMHCS  POCCHUCKOU
TPKIAHCKON UICHTUIHOCTH;

- LeJCHaNpaBlIEHHOE pa3BUTHE BHYTPEHHEU
MO3UIMK  JUYHOCTM HA OCHOBE JyXOBHO-
HpPaBCTBEHHBIX LIEHHOCTEW HapoaoB Poccuiickoi
®enepanuu, UCTOPUUYECKUX U  HALMOHAIBHO-
KYJIBTYPHBIX Tpaguiuii, GopMUPOBAHHE CUCTEMBI
3HAUYUMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOTO
3KOJIOTUYECKOU

MHPOBO33PEHUS,
IIPaBOCO3HAHU, KYJIbTYpHI,
CIIOCOOHOCTH ~ CTaBUTh 1€MW CTPOHTH
KU3HCHHBIC ITJIAHBI,

B gacTu rpaxaHcKoro BOCIIHTAHHUS:

- OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX MHpaB U
00s13aHHOCTEH, yBa)KCHHUE 3aKOHa "
NPaBONOPSIKA;

- HOPHUHATHC TPAaAUUIHUOHHBIX HAIIMOHAJIBHBIX,
00IIIeYEeTOBEYECKUX TYMaHHCTHYECKUX u
JAEMOKPATHYECKUX LIEHHOCTEH;

- TOTOBHOCTb  TNPOTHUBOCTOSITH  MACOJIOTHU
IKCTPEMH3Ma,  HaIMOHANIW3Ma, KCCHO(POOUH,
JAUCKPHUMHHALIUH 110 COL[HANBHBIM, PEITUTHO3HBIM,
paCoBbIM, HAITUOHAJIBHBIM IIPU3HAKaM,

- TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCT B
MHTEpecax rPakJIaHCKOro 00IIecTBa, y4acTBOBATh
B CaMOyINpaBJeHHMH B 00me00pa3oBaTeIbHON
OpraHHU3aluH n JIETCKO-FOHOLIECKHX

OpraHu3aIusIX;

YMETh ONEPUPOBATH MOHATUSMU: IPSIMOYTOJIbHAS
crucTemMa KoOpIUHAT, KOOPJUHATHI TOUKH, BEKTOP,
KOOPAMHATHI BEKTOPA, CKAISIPHOE MMPOU3BEAEHUE, YTOI
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpPa Ha YKCIIO; HAXOAUTH C TOMOIIBIO U3yUEHHBIX
(hopMyIT KOOPAUHATHI CEPEAMHBI OTPE3Ka, PACCTOSHHE
MEX]y ABYMS TOUKaAMU;

-YMETh BBIOMPATh MOAXOISAIINA N3YYSHHBIA METO/T IS
pelieHus 3aa4y, paclno3HaBaTh MAaTEMATHUECKHE
(haKThl U MATEMATUUYCCKHE MOJICIIH B IPUPOJIHBIX U
0OIIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMCHHE
MPUBOJIUTH MPUMEPHI MATEMaTUYECKUX OTKPBITUH
POCCHUICKON 1 MUPOBOI MaTEMAaTUUECKON HAYKH.

- YMETh ONEPUPOBATh MOHATHUSIMU: CIyYaWHBIM OMBIT U
ciayuyaiiHOe  COOBITHE,

BEPOSITHOCT  CIIy4alHOTO

COOBITHSI;  YMETh  BBIYHCIATH  BEPOSTHOCTH  C
UCIIOJIb30BaHUEM TpadUuecKuX METOJIOB; MPUMEHSTh
(GOpMyNBI CIOXEHUS W YMHOXEHHS BEPOSTHOCTEH,
KOMOWHATOpHBIE ()akThl W (OPMYJBI TPU PpEHICHUH
3a1a4; OLEHWBATh BEPOSITHOCTH PEAIBHBIX COOBITHIA;
3HAKOMCTBO CO CIlyYalHBIMH BETUYWHAMU; YMCHHE
NPUBOANTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX

YuCesl B IPUPOAHBIX U OGHIGCTBCHHBIX SABJICHUAX
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- YMEHHE B3aHMOJCHCTBOBaTh C COLMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C X (PYHKIIUSIMHU U
HAa3HAYCHUEM;

- TOTOBHOCTb K T'YMAaHHUTApHOU U BOJIOHTEPCKOU
JEATENbHOCTH;

NaTPUOTUYECKOIO BOCIIUTAHUS:

- cOpMHUPOBAaHHOCTh POCCHICKOM TpaskIaHCKON
HUJICHTUYHOCTH, NATPUOTU3MA, YBAXKEHUS K CBOEMY
Hapoly, YyBCTBa OTBETCTBEHHOCTH IMEpen
Ponunoii, roprocTtu 3a cBoi Kkpaii, cBoro Ponuny,
CBOH SI3BIK M KyJIbTYpy, IPOILIOE M HACTOSILIEE
MHOT'OHallMOHAJIBHOTO Hapona Poccuu;

- LIEHHOCTHOE OTHOIIEHHE K IOCyIapCTBEHHBIM
CHMBOJIaM, HCTOPHYECKOMY U IPUPOJHOMY
HacJeMIo, IaMITHUKAM, TPaguLUsIM HapoAOB
Poccun, pgoctmwxenusm Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPYIE;

- wuaeiHas yOEeXIEHHOCTb, TOTOBHOCTh K
CILYKEHUIO u 3allKTe OrteuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

OCBOCHHBIE O0YyYaIOIIUMKCS MEXIIPEIMETHBIC
MOHATHSI M YHHMBEpCalbHbIE ydeOHBIC ICHCTBUS
(perynsTuBHEIE, [I03HABATEJIbHBIE,
KOMMYHHKaTHBHBIE);

- CHnocoOHOCTH WX  WCIIONIB30BaHUS B
[IO3HABATEJIBHOM W  COLMAJIBHOM  IPaKTHUKE,
TOTOBHOCTb K CAMOCTOSITEJIBHOMY ILIIAHUPOBAHUIO
W OCYIIECTBIEHHIO YyYEeOHOH JesATeNbHOCTH,
OpraHM3aluu  y4eOHOro  COTpYIHHYECTBA C
NeJaroruaecKuMu paboTHHKaMH u
CBEPCTHUKAMH, K YYacTHI0O B IOCTPOCHUU
WHIWBUAYaTBHON 00pa30BaTeIbHON TPaeKTOPHH;
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- OBIIAJICHHE HaBBIKAMHU y4eOHO-
HCCIIEJIOBATENIbCKOM, MPOEKTHON W COIMaIbHOM

JACATCIBHOCTH

OK 07 ConelicTBOBAaTh COXPaHEHUIO
OKpYKalolleu cpeibl,
pecypcocOepexeHHIo, IPIMEHSATh
3HaHMS 00 M3MEHEHUH KJIMMara,
MPUHIIHITEI OEPEKITNBOTO IPOU3BOICTBA,
3¢ pexTHBHO AEHCTBOBATH B
YpE3BBIYANHBIX CUTYAIHAX

- HE NPUHUMATh NEHUCTBUSA, MPHUHOCALIUE BpPEI
OKpY>Karollen cpese;

- yMeThb NPOTHO3UPOBATH HEOJIArONPUSITHHIC
3KOJOTHYECKUE MOCIEIACTBUS MPEANPUHUMAEMBIX
JIEUCTBUH, TPENOTBPAILATH UX;

- PACLIUPUTD OMBIT ACSITEIBHOCTH 3KOJIOTMUECKON
HaIpPaBJICHHOCTH;

- paspabarTeiBaTh IUIaH peIICHHs MPOOJIEMBI ¢
Y4ETOM aHaliu3a HUMEIOLIUXCS MaTepPHAIbHBIX U
HeMaTepHAIbHBIX PECYPCOB;

- OCYILECTBISITh  LCJNICHANPABICHHBIM  IMOUCK
MepeHoca CpeiCTB W CIIOCOOOB JAEWCTBUS B
po(heCCUOHANBHYIO CPEY;

- YMETh NEPEHOCUTH 3HAHUS B MTO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIACTH KU3HEACATEITHbHOCTH;

- TIpeJiaraTh HOBBIC MIPOEKTHI, OIEHUBATH UJICH C
MO3ULIUU HOBU3HBI, OpPUTHHAIBHOCTH,
MPaKTUUECKON 3HAUUMOCTH;

- JaBaThb OLIGHKY HOBBIM CHUTYalldsM, BHOCHUTH
KOPPEKTUBEI B JCSATENBHOCTh,  OICHUBATH

COOTBETCTBUEC PE3YJILTATOB LICIIAM

GbyHKIHS,
HenpepbiBHAS (QYHKIINS, POU3BOHAS, NEPBOOOpa3Has,

- YMETH OIICpHUPOBATH IIOHATHUAMU

ONpEAEICHHBIN
MPOM3BOAHBIE DIIEMEHTAPHBIX (YHKIMHA, HCIIONB3Ys

UHTETpal; yMETh HaXOJUTh
CIIPaBOYHBIE MaTEpHaNbl; MCCIENOBaTh B MPOCTEUIIHX
ciydasx (yHKOMM Ha MOHOTOHHOCTb, HaXOIHTh
HanOOJBITE W HAaWMEHBINIWE 3HA4YCHUSA (QYHKIINH;
CTpPOUTh TpaUKH MHOTOWIEHOB C HCIOJb30BaHHEM
ammapata MaTeMaTH4ecKOro aHalu3a; HPUMEHATh
MPOM3BOAHYIO TIPH pEIIEHHH 3a/Ja4 Ha JBIKEHUE,;
pematb  NPaKTUKO-OPHEHTHPOBAaHHBIE  3aJadd  Ha
HauOoJbIINEe 1 HAUMEHbLINE 3HAYCHUS, HA HAX0XKICHHUE
MyTH, CKOPOCTH U YCKOPEHMUS;

- YMETb ONEpHpOBaTh TOHATHUSAMH: JBWKEHHE B
MPOCTPAHCTBE, TMOAOOHBIE (UTYPHl B IPOCTPAHCTBE;
KCIIOJb30BaTh OTHOUIEHUE IUIOUIAZEH MMOBEPXHOCTEH H
00BeMOB MTOIOOHBIX (UTYD MPH PEIICHUH 33134,

- YMETbh BBIUHCIATH T€OMETPHUYECKIE BETUUNHEI (ITTHHA,
yToJ1, TUIOIA/1b, 00BEM, TUIONIA/Ib TTOBEPXHOCTH),
WCTIOJIB3YSI N3yUEeHHbIE (POPMYITBI i METOTBI

K 2.2

PaccunthiBaTh M aHaNM3UPOBATh JIOTUCTHYECKUE
W3JIEP)KKH B TIPOM3BOJICTBE U pacTIpeeTIeHIH
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2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJBHOM

AU CHUTIJIMHBI

2.1. O0beM JUCUMILIMHBI U BUABI Y4e0HO# padoThl

Bupa yueOHo# padoThI Oovem ¢
yacax

O0beM 00pa3oBaTebHOM MPOrPAMMBbI JUCHUILIHHBI 340

B T.4.

OcHoBHOe cojiep:KaHue 328

BT. U..

TeOpeTUIecKoe 00ydeHue 214

MIPAKTUYECKUE 3aHATHUS 114

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COAEPKAHME 56

(comep:xaHue NPUKJIATHOTO MOY/JIs1)

BT. 4.:

TEOPETUYECKOE 00yUEeHHE

MPAKTUICCKUC 3aHITHUS 56

IIpomeskyTouHasi aTTecTanus (IK3aMeH) 12
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2.2. TemaTu4eCKHMi IJIAH U COEPKAHME TUCHUTIIHHBI

Coaeprxanue yueOHOro Marepuasa (0CHOBHOe U NpodecCHOHAIBHO-
HaumenoBanue pa3uesion . Oo6bem dopmMupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NMPAKTHYECKHUE 3AaHATHS, TPUKJIATHON
U TeM 4acoB KOMIIeTCHIIUH
MOAYJIb (IIPH HATTHYUH)
1 2 3 4

OcHoBHOe co/iep:KaHue
Pasnen 1. IloBTopenme 20
Kypca MATeMAaTHKH
OCHOBHOM IIKOJIBI
Tema 1.1 Coneprxkanne yueOHOTO MaTepuana
Lenb u 3a1aun | bazoBble 3HaHUA M YMEHHUS 110 MaTeMaTHKe B IPO(ECCHOHANIBHOM U B TOBCETHEBHOM OK-01, OK-02,
MaTEMaTHKU NP OCBOCHUH | JIEATEIBHOCTH. OK-03, OK-04,
CIEUAJIBHOCTH KomOunupoBaHHoe 3aHATHE 2 OK-05, OK-06,
Tema 1.2. Coneprxkanue yueOHOro MaTepuana OK-07
Uucna wu BbruMcieHus. | JIeficTBUs Ha/ NOJOXKHUTEIBHBIMH U OTPULIATEIEHBIMU YMCIIaMHU, OOBIKHOBEHHBIMU H
Boipaxkenus U | JECATUYHBIMU JIPOOSMHU.
npeobpazoBaHus JleiicTBUs co cTeneHaMU, (POPMYJIIbI COKPAIIEHHOTO YMHOKEHHUS. 2

KomOunupoBaHHoOe 3aHATHE
Tema 1.3. IIpodeccnonaIbHO-OpHMEHTHPOBAHHOE COAEPKaAHKe (CoAepPKAHUE TPUKJIATHOTO
['eoMeTpust Ha VIOCKOCTH | MOY/JIst)

Bup! mimockux GUryp u ux riomab.

[IpakTKO-OpHEeHTUPOBAHHBIE 337aUl B Kypce T€OMETPHUU Ha TNIOCKOCTH 2

[IpakTnueckoe 3anarue
Tema 1.4. Coneprkanue yueOHOT0o MaTepuana
IIponenrtneie Beraucienus | [IpocTeie MpoLeHTH, pa3Hbie CIIOCOOB! MX BeIYUCIeHHS. CI0XKHBIE TPOIIEHTHI

[IpakTHueckoe 3aHsATHE 4
Tema 1.5. Coneprxanue yueOHOTo MaTepuana
VYpaBHenus u HepaBeHCTBa | JInHeWHbIe, KBaApaTHbIE, APOOHO-INHEIHbIE YpaBHEHHS U HEPAaBEHCTBA
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[IpakTHueckoe 3aHsATHE

Tema 1.6. IIpodeccuonanbHO-OpHMEHTHPOBAHHOE COAepKaHue (CoAepKaHue TPUKJ/IATHOTO
CucteMbl ypaBHEHUW U | MOAYJIs1)
HEPABEHCTB CriocoOsl pelieHrs CUCTeM JIMHEHHBIX ypaBHeHU. [lonsTus: matpuna 2x2 u 3x3, 6
onpenenutenb martpulbl. Merox ['aycca. CuctemMbl HENMHEHHBIX YpaBHEHUH. IIK 4.6
CucreMbl HEpaBEHCTB
KoMOuHMpOBaHHOE 3aHATHE
Tema 1.7. Coneprxkanne yueOHOTO MaTepuana
BxoaHol KOHTpOJIb Brruucnenuss u mpeoOpa3oBaHus. YpaBHGHHMsT W HEpPaBEHCTBA. |eomeTpus Ha
IJIOCKOCTH 2
KonTponbnas pabota
Paznen 2 Ilpsmble u 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxkanue ydeOHOT0 MaTepuasa
OcHoBHbIE nonstus | [Ipenmer crepeomerpun. OCHOBHBIE TOHATUA (TOYKa, MpsAMasi, IUJIOCKOCTb,
CTEPEOMETPUH. npoctpanctBo). OcHOBHbIE  akcMOMBI  ctepeoMerpuu.  [lepecekaromuecs, 2
Pacnionokenue NpsAMBIX M | mapajulebHble W CKpelMBarommecs  npsimble. [Ipu3Hak W CBOKWCTBO
IUIOCKOCTEH CKPEIIUBAOIIUXCS MPSAMbIX. OCHOBHBIE POCTPAHCTBEHHBIC (DUTYPBHI.
KomOunupoBanHoe 3aHATHE OK-01, OK-03,
Tema 2.2. Coneprxkanue ydeOHOT0 MaTepuasa OK-04, OK-07
[TapannensHocTe npsAMbIX, | [TapasmenbHbie mpsMas W 1wuiockocTh. Ompenenenue. [Ipusnak. ColicTBa (C
OpsAMOM M IUIOCKOCTH, | ToKaszarenabcTBoM). [lapamnensable mnockoctu. Onpenenenue. [Ipuznak. CoiicTBa
IUIOCKOCTEHN (c nokazatenbcTBOM). Terpasp u ero aneMeHTsl. [lapamienenunesn u ero SJIeMeHTHI.
CpolicTBa NPOTHUBOIIOJIOKHBIX TpaHel M JUaroHajed mapajuielenurea. 6
ITocTpoenue ceuennii. Pemenue 3anay.
KomOunnpoBanHoe 3aHATHE
Tema 2.3. Coneprkanre y4eOHOTO MaTepuasa
[leprieHqUKyASIPHOCTD [lepnennukynsipubie npsimble. [lapannenbHble TpsMbIE, TEPIEHIUKYISIPHBIE K

IIJIOCKOCTH. HpI/ISHaK NEepUCHAUKYIIIPHOCTH HpHMOﬁ " IJIIOCKOCTH. I[OKaBaTCJIBCTBO.
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IPSIMBIX, IPSIMOMN U
IIOCKOCTH, TNIOCKOCTEH

[lepnengukynsap u HakioHHasA. llepneHpukynsapHele IIockocTu. IIpusHax

MEPIEHIUKYISIPHOCTH IIJIOCKOCTEN. J[0Ka3aTenbCTBO.

Paccrostnust B mpocTpaHCTBE 2
KomOunnpoBaHHOE 3aHATHE
Tema 2.4. Copepxanne yueOHOT0O MaTepuaa
Teopema 0 Tpex Teopema o Tpex nepneHaukymnspax. Jloka3aTenbCTBO. YTOJI MEXKIAy MHpsSMOM M
HCpHCHMKYIApax TUIOCKOCTBIO. YTOJ MEX/TY IIIOCKOCTSMHU 4
KombOunupoBanHoe 3ansatue
Tema 2.5.
[TapannenbHsle, Akcuombl  crepeomeTpud.  [leprneHAMKYISApHOCT NpSAMOW U IUIOCKOCTH,
HepIEeHIUKYJIIPHbIE, napasieNbHOCTh IBYX NPSMBIX, NEePIEHANKYIAPHBIX IUIOCKOCTH,
CKPELIMBAIOIIUECS NPAMBIE | IEPIEHAUKYISIPHOCTD IJIOCKOCTEH 4
[IpakTUyeckoe 3aHsATHE
Tema 2.6. Coneprxanne yueOHOTO MaTepuana
Pemenue 3anau. Ilpsamelie u | Pacrionoxkenue NpsMBIX U IJIOCKOCTEH B MpocTpaHcTBe. llepneHaukyispHOCTh U
IUIOCKOCTH B IIPOCTPAHCTBE | MapajuIeIbHOCTh MPSMBIX H INIOCKOCTEH. CKpeIIMBAIOIIUECS MPSIMbIC
KonrponbHas pabora 2
Pa3nea 3. Koopaunartel u 16
BEKTOPBI
Tema 3.1. Copaepxxanue yueOHOro MaTepuana OK-02, OK-03,
JexapToBbl KOOpAMHATHI B | /lekapTOBBl KOOpAMHATHI B mpocTpaHcTBe. llpocreiimue 3amaun B KOOpAUHATAX. OK-04, OK-07
npocrpaHcTse. Paccrosnue | PaccTosHue Mex Ity IByMs TOUYKaMH, KOOPAWHATHI CEPEINHBI OTPE3Ka 4

MEXAy JBYyMSI TOYKaMH.
KoopanHatel  cepeauHbl

oTpe3Ka

KoMOuHMpOBaHHOE 3aHATHE
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Tema 3.2.

Bexkropsl B IpocTpaHCTBE.
Yron MexIy BEKTOpaMH.
CxangapHoe TpoU3BEACHUE

Coneprxkanne yueOHOT0O MaTepuana

BexTops! B ipocTpancTBe. Cl0KEHHE U BBIYUTAHHE BEKTOPOB. Y MHOYKEHUE BEKTOpA
Ha uucno. KommnanapHele BeKTOpbl. CKalsipHOE MPOU3BENECHHE BEKTOPOB.
PasnoxeHne BekTopa 1o TpeM HEKOMIUIAHAPHBIM BekTopaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKaJISIPHOE ITPOU3BEACHNUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKY BEKTOPAMH, YIOJl 6
MEXy MPSMON M IUNIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH. Y paBHEHHUE IIJIOCKOCTH.
I'eomeTpuueckuii CMbIC ONIPENEIUTENS 2X2
KomOunupoBanHoe 3aHATHE
Tema 3.3.
[IpakTuxo- Koopaunartnas ninockocTs. Beruucienue paccTosiHui M IUIOMAAe Ha IIOCKOCTH.
OpHEHTUPOBaHHbIC 3a1aud | KonndyecTBeHHBIE pacyeThl
Ha KOOPAMHATHOM | [IpakTHuecKOe 3aHSTHE 4
IUIOCKOCTH
Tema 3.4. Copepxanrie yueOHOTO MaTepHrala
Pewenne 3aj1a4. | /lekapToBbI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B npocTtpaHcTBe. CllokKeHHe U
Koopaunatsl 1 BEKTOpHI BbIUUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uuciio. KoMmIuianapHble BEKTODBI.
CkansipHoe  nIpou3BelE€HUE  BEKTOpOB. PasnoxeHue BekTOpa 1O  TpeM
HEKOMILJIaHapHbIM BekTopaM. IIpocrelimue 3agaun B koopauHarax. KoopauHaTsl
BEKTOPA, PACCTOSIHUE MEKIY TOUKAaMH, KOOPAUHATHI CEPEIUHBI OTPE3KA, CKAIIPHOE
IIPOU3BE/ICHNE BEKTOPOB B KOOPJAMHATAX, YrOJd MEXAY BEKTOpaMH, YroJl MeEXIy 2
MPSIMON U TUIOCKOCTBIO, YTOJI MEKIY IIOCKOCTSIMU
KonTponbhas pabota
Paznen 4. OCHOBBI 40
TPUTOHOMETPHH.
Tpuronomerpnueckune OK-01, OK-02,
dyHkuu OK-03, OK-04,
Tema 4.1. Coneprxanue yueOHOTO MaTepuraa OK-05, OK-06,
Tpuronomerpuueckue Pannannas mepa yria. IIoBopoT TOUKM BOKpyr Hayana KoopauHat. OnpeneneHue OK-07
(yHKIMH TPOM3BOJILHOTO | CHHYCa, KOCHHYCa, TAHT€HCAa W KOTaHreHca. 3HaKH CHHYyCa, KOCHHYCa, TAHTeHCa U 4

yria, yucna. Paguannas u
rpaaycHas Mepa yria

KOTaHI'CHCA I10 YCTBCPTAM. 3aBHCUMOCThH MCKAY CHHYCOM, KOCUHYCOM, TAHTCHCOM N
KOTAaHI'CHCOM OJTHOT'O M TOI'O K€ yTJia
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KoMOuHMpOBaHHOE 3aHATHE

Tema 4.2.

OCHOBHBIE
TPUTOHOMETPUIECKHE
TOXKIECTBA.

®opMyIIbl IPUBEICHUS

Coneprxkanne yueOHOT0O MaTepuana

Tpuronomerpuyeckue Toxaectsa. CHHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC YTJIOB O U
- o. DopMyIBl IPUBEICHUS

KOM6I/IHI/Ip0BaHHOG 3aHATHUC

Tewma 4.3.

CuHyc, KOCHUHYC, TaHI'€HC
CyMMBI M Pa3HOCTH JIBYX
yTJIOB

Cunyc u KOCUHYC
JBOMHOrO yria. ®opmyibl
MOJIOBUHHOTO yIJIa

Coneprxkanue yueOHOro MaTepuana

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHMHYCOB. CHHYC M KOCHHYC
nBoiiHoro yria. ®opmynbl MonoBUHHOro yria. IIpeoOpa3oBaHus CyMMBbI
TPUTOHOMETPUUYECKUX (YHKIMH B IPOM3BEAECHUE M IPOU3BEACHUS B CYMMY.
BelpaxkeHue TpUroHOMETpUYECKMX (YHKIMI dYepe3 TaHIMeHC II0JOBUHHOIO
aprymenTa. [IpeoGpa3oBaHus MpOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAXKEHUN

KoMOuHMpoBaHHOE 3aHATHE

Tema 4.4.
OyHKIMHA, HX CBOWCTBA.

Coneprkanue yueOHOro MaTepuana

OO6nacTh onpezeseHuss 1 MHOXKECTBO 3HaueHui (yHKuud. YETHOCTh, HEYETHOCTD,

Crioco0mI 3alaHus | mepruoanIHOCTh PyHKIUNA. CriocoObl 3a1anust PyHKIUH

byHKIMA KomOuHMpoBaHHOE 3aHATHE

Tema 4.5. Coneprxanue yueOHOro MaTepuana

Tpuronomerpuueckue OO6nactp onpeAencHUss ¥ MHOXXECTBO 3HAUYCHUH TPUTOHOMETPUYECKUX (YHKIUH.

¢yHKIMU, MX CBOWCTBA U

YETHOCTH, HEUETHOCTD, NEPUOAUYHOCTh TPUTOHOMETpUUECKUX (pyHkuui. CBolicTBa

rpaduxu U rpaduku QyHKIUH y =COos X,y =SIin X, y =tg X, y = ctg X.
KomMb6unmnpoBanHoe 3aHsTHE.
Tewma 4.6. Coneprxkanue yu4eOHOT0 MaTepuasa
[TpeoOpa3oBanue Cxartue u pacTshkeHue rpa)MKoB TPUTOHOMETPUUYECKUX (QYHKINH.
rpauKoB [IpeobpazoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIUI
TPUTOHOMETPUYECKHX [TpakTudeckoe 3aHsATHE
byHKIUI
Tema 4.7.
Ornncanue Hcnonb30BaHne CBONCTB TPUTOHOMETPUYECKUX (PYHKIMHA B MpoecCHOHATBHBIX
NIPOM3BOJICTBEHHBIX 3ajavax

HpaKTI/I‘IeCKOG 3aHATHUC
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IPOLIECCOB  C  ITOMOILBIO
rpaduKoB QpyHKITHIA

Tema 4.8. Coneprkanre ydeOHOT0 MaTepuasa
Ob6patHbie OO6patHbie TpuronomeTpuyeckue GyHkiuu. Ux cpoiictsa u rpaduku
TPUTOHOMETPHUUYECKHUE
Komb6unupoBanHoe 3ansatue
byHKIIUN
Tema 4.9. Coneprxkanue yueOHOro MaTepuana
Tpuronomerpuieckue VYpaBHeHuHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Pemenue

YpPaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUYECKUX YpaBHEHUH OCHOBHBIX THUIIOB: IIpOCTENIINE
TPUTOHOMETPUYECKUE YPAaBHEHMs, CBOIALIMECA K KBaJIpaTHBIM, peElIaeMble
Pa3IoKEHUEM Ha MHOKHUTEIIU, OJTHOPOIHBIE.

IIpocreiilre TPUroHOMETPUYECKUE HEPABEHCTBA

KombOunupoBanHoe 3aHsTue.

Tema 4.10. Coneprkanue yueOHOro MaTepuana

Cucrembl CucTeMbI IPOCTEHIITNX TPUTOHOMETPUICCKUX YPaBHEHHH
TPUTOHOMETPHYECKHX KomOunupoBaHHOe 3aHATHE

ypaBHEHUH

Tema 4.11. Coneprxanue yueOHOro MaTepuaa

Pemienne 3azad. OCHOBBI

Hp606p330BaHI/Ie TPUTOHOMCTPHUYICCKUX BLIpa)KeHPIfI. Pemienne

TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMH M HEPABEHCTB B TOM YHCJE C UCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (yHKIIHI.

GyHKITIH KonTponbhas pabora

Pa3pea 5.

KommniexkcHblie yncaa

Tema 5.1. Coneprxanue yueOHOTo MaTepuana

KommniekcHrle uncia

[Tonstue komriuiekcHoro uucia. ConpsyKeHHbIE KOMIUIEKCHBIE YHWCIA, MOIYJb U
apryMeHT KOMIUIeKCHOro uucia. @dopma 3amucu  KOMIUIEKCHOIO — 4HcCla
(reomeTpuyeckasi, TpUTOHOMETpHueckas, anreOpaudeckas). Apudmerndyeckue
JEeUCTBUS C KOMIUIEKCHBIMU YHCIIaMU

KOM6I/IHI/IpOBaHH06 3aHATHUC
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Tema 5.2.

Coneprxkanne yueOHOT0O MaTepuana

[Ipumenenue BrinosiHeHUE pacyeToB ¢ MOMOILBIO KOMILIEKCHBIX yucen. [IpuMmepsl uCronb30BaHus

KOMIUIEKCHBIX YHCEI KOMIUIEKCHBIX YHCe 4
[IpakTyeckoe 3aHsATHE

Pa3znen 6. IlpomsBoanas 40

bynkuun, ee

NpUMEHeHue

Tema 6.1. Coneprxkanue yueOHOro MaTepuana

Toustue IIPOM3BOJHOMU. | OmpeieJIiCHHe YUCIIOBOM ITOCIICIOBATEILHOCTH U CIOCOOBI ee 3amanus. CBoMCTBa

@opMynbl ¥ IpaBUIIA | YECIOBBIX MOCienoBarenbHOCTer. OmpeneneHne mpeaena IMOCIeT0BaTEIbHOCTH. OK-01, OK-02,

b depeHIIMPOBaHUS Bbruucnenne  npegenoB  mocnenoBatenbHocTedl.  Ilpemen ¢yHkumm  Ha 2 OK-03, OK-04,
6eckoneunoctu. [Ipenen ¢pynknuu B Touke. [Ipupamenue aprymenra. [Ipupamenue OK-05, OK-06,
¢byHkuuu. 3anaud, MNPUBOSAIIME K TMOHATHIO Mpou3BoAHOW. Omnpenenenue OK-07
IIPOU3BOJHON. ANITOPUTM OTBICKAHUS IIPOU3BOAHOMN
KomOunupoBanHoe 3aHiTue

Tema 6.2. Coneprxanne yueOHOTO MaTepuaa

[IpownsBogHbIE cymmel, | ®opmyiel auddepentmpoanus. [Ipasuna nuddepeHnmupoBanms 6

pPa3sHOCTH  IIPOU3BCIACHU, KOM6HHHp0BaHHoe 3aHATHE

YacTHOTO

Tema 6.3. Coneprxanue yueOHOro MaTepuaa

[IpounsBoaHsbIe Omnpenenenne cnoxHoi (GyHKIMH. [Ipon3BoAHAS TPUTOHOMETPUUECKUX (YHKIIHH.

TPUTOHOMETPUYECKUX [TpousBoHas CIOKHON (PYHKIUU

¢ynxmuit.  IpousBoanas | KoMOMHMPOBAHHOE 3aHATHE 6

CIIOKHON QYHKIIUU

Tema 6.4. Coneprxkanne y4eOHOT0 MaTepuasa

ITonstne O | TlonsiTre HenpepbiBHOU (yHKIHK. CBOlCTBA HenpepbIBHOW (QyHKINH. CBSA3b MEXITY

HENPEPHIBHOCTH (PYHKITUH. 2

Merton HHTCPBAJIOB

HENpPEephIBHOCTRI0O U auddepeHrupyeMocTbio (QYHKIUH B TOYKE. AJITOPUTM
peleHNs] HEPaBEHCTB METOJIOM HHTEPBAJIOB

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.5.

Conepxkanue yueOHOTO MaTepuaia
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I'eomerpruecknii u | ['eoMeTpuyecKkuii CMBICI TPOU3BOAHON (YHKIMH — YIJIOBOH KOA(PHUIMEHT
duznueckuit CMBICJT | KacaTelIbHOW K TpauKy (YHKIHMHA B TOYKE. YpaBHEHHE KacaTeNbHOW K TpaduKy
IPOU3BOJHON (GyHKIHMU. AJTOPUTM COCTAaBJICHUS! YpaBHEHUs KacaTelbHOW K rpaduky QyHKIUH
y=f(x)
KomOunupoBaHHoe 3aHATHE
Tema 6.6. Copepxanre yueOHOTO MaTepHraa
dusnueckuin CMBICT | @U3nUecKuil (MEXaHUYECKUI) CMBICI IPOU3BOJHOM — MI'HOBEHHAas CKOpPOCTb B
IIPOU3BOHON B | MOMEHT BpeMeHHu t: v =S’ (t)
npodeccuoHaIbHBIX [IpakTuueckoe 3anarue
3amaqyax
Tema 6.7. Coneprxkanue ydeOHOT0 MaTepuasa

MOHOTOHHOCTb (DYHKIIUH.
Touku skcTpemyma

Bospacranne u yObiBaHue (YHKLIHH, COOTBETCTBHE BO3pacTaHUs U yObIBaHUs
¢byHKIMKM 3HaKy mpou3BoAHON. I[loHATHE TNPOWM3BOAHON BBHICIIErO TMOPSJIKA,
COOTBETCTBHE 3HAKa BTOPOH MPOU3BOJIHON BBHITYKJIOCTH (BOTHYTOCTH) (DYHKLMHU Ha
oTpe3ke. 3ajaud Ha MakKCUMyM U MHHUMYM. [loHsiTHe acMMNTOTBHI, COCOOBI KX
onpezeneHusi. AJITOpUTM HCCIel0BaHUS (YHKIUM U MOCTPOCHUS ee rpadpuka c
MIOMOLUIbIO TPOU3BOAHOU. J[poOHO-THEHHAST PyHKLIMS

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 6.8.
UccnenoBanue GyHKIU 1
MOCTPOCHHE TPaPUKOB

Copepxanne yueOHOT0O MaTepuaa

HccnenoBanue QyHKIMKM HA MOHOTOHHOCTH U ITOCTPOCHHE IPpaUKOB.

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.9. Conepxanre yaeOHOT0O MaTepralia

Hawubonpmiee U | Haxoxnenne HauOOJBIIEro W HAWMEHBIEro 3HAYeHWW (YHKIUH, MOCTpOSHUE
HauMEHbIIIee 3HaYeHus | rpa)KOB MHOTOYJICHOB C MCIOJIb30BaHUEM allapaTa MaTeMaTHYeCKOro aHajIn3a
byHKIHHA KoMbunmMpoBaHHOE 3aHATHE

Tema 6.10. IIpodeccuonaIbHO-OpHMEHTHPOBAHHOE COAEPKaAHKe (CoAePKAHUE TPUKJIATHOTO
Haxoxnenue MOYJisl)

ONTUMAJIBHOTO pe3yJibTaTa
C MOMOIIBIO MPOU3BOIHOU
B HpaKTquCKHX 3aaadax

Haumenspiiee u Haubosbliee 3HaueHre PyHKIUN

HpaKTI/I‘IeCKOG 3aHATHUC
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[IK 4.6

Tema 6.11. Coneprxkanue ydeOHOT0 MaTepuasa
Pemenne 3a1a4. | @opmynsl u npaBuwia quddepennupoanus. McciaenoBanue QyHKIHUA ¢ TOMOIIBIO
ITpousBoanas GpyHkuuu, ee | npousBoaHoi. Hanbombiee 1 HaMMeHbIee 3HAYCHUST HYHKIIMA 2
IpUMEHEHNE KonrpomnsHas pabora
Paznen 7. 46
MHoOrorpaHHuKd M Teja
BpallleHHs
Tema 7.1. Coneprxanue yueOHOro MaTepuana
Bepmunbl, pebpa, rpanu | [Tonstue MHOrorpaHHuka. Ero sjeMeHTHI: BeplIMHBI, peOpa, rpaHu. JuaroHais.
MHOTOTpaHHHKA Ceuenue. Boinykiible M HEBBIITYKJIbIE MHOTOTPAHHUKU
KOMOMHMPOBAHHOE 3aHSATHE 2
Tema 7.2. Coneprxkanue ydeOHOr0 MaTepuasa
[Ipuzma, ee | [Touarue npusmel. Ee ocHoBanusi n O60koBble TpaHu. Bricota mpusmel. Ilpsmas u OK-01, OK-02,
COCTaBJIAIONIME, CCYCHHUEC. | HaKJIIOHHasA pusMa. [IpaBuibHas npusma. Ee ceuenue OK-03, OK-04,
Ilpsmas u  npaBuiabHas | KoMOMHHPOBAHHOE 3aHSTHE 2 OK-05, OK-06,
IIPU3MBI OK-07
Tema 7.3. Coneprkanue yueOHOT0o MaTepuana
[Tapannenenunen, KyO. | [lapannenenunen, CBOWCTBa MPSIMOYTOJILHOTO Mapaiieienunena, kyo. CeueHue
Ceuenue KyOa, | Kyba, mapasuienenumneia
napasuieNenumne1a Komb6unnpoBanHoe 3aHatue 2
Tema 7.4. Copepxanre yueOHOTO MaTepHuala
[Tupamupa, ee | [lupamuna u ee anementsl. Ceuenue nupamusl. [IpaBmibHas nupamuaa. Y cedeHHas
COCTaBJIAIOIIUE, CEYEHHE. | MUpaMujIa
IlpaBuibHas  MHpaMUIA. | KoMGHHHPOBAHHOE 3aHATHE 2

VYcedennasa nupamuaa
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Tema 7.5.

Coneprxkanne yueOHOT0O MaTepuana

bokoBas u noyiHas | [Inomans O0KOBOW M MOJHOW MOBEPXHOCTU MPU3MBI, TUPAMUIbI
IIOBEPXHOCTh npu3Mbl, | KoMOMHMpOBaHHOE 3aHATHE

IUPAMHUAJBI

Tema 7.6. Coneprxanue yueOHOro MaTepuana

Cummerpuss B KyOe,
napajuiesenunese,
npu3Me, TUpaMuIe

CumMMeTpusi OTHOCHTENBHO TOYKM, NPSAMOH, Iiockoctu. Cummerpus B KyoOe,
napajuiesienunee, npusMe, IupamMmuie

KomOunupoBanHoe 3aHATHE

Tema 7.7.
[Ipumepsl cuMmeTpuii B
npodeccuun

CumMMeTpHs B IPUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY

[IpakTHueckoe 3aHsATHE

Tema 7.8. Coneprxkanue yueOHOro MaTepuana

[IpaBuibHBIE [TonsTHE MTPaBUIIBHOTO MHOTOTpaHHKUKA. CBOMCTBA MPAaBUIIBHBIX MHOTOTPAaHHUKOB
MHOTOTPaHHUKH, ux | [IpakTuueckoe 3aHsTHE

CBOICTBA

Tema 7.9. Coneprxkanue ydeOHOT0 MaTepuasa

Hunuuap, ero | Hunmunaap u ero snemenTtsl. CeueHue IIMHAPA (MapalljieIbHOE OCHOBAHUIO M OCH).

cocraBisromue. CeucHue

Pa3BepTka nunuHapa

OUIMH]pa KomOunupoBanHoe 3aHaTue

Tema 7.10.

Konyec, ero | Konyc u ero anemenTtsl. CeueHue KoHyca (mapauieabHOe OCHOBAHHIO U MPOXOAIIEE
cocrapisome. CedeHue | yepe3 BEpUIMHY ), KOHMYECKHE ceueHus. Pa3BepTka KoHyca

KOHYycCa KomOunupoBaHHoe 3aHATHE

Tema 7.11. Coneprkanue yueOHOT0o MaTepuana

Y ceueHHbIN KOHYC. | YceueHHbIN KOHYC. Ero obpa3sytomias u Beicota. CedeHre yceueHHOro KOHyca
Ceuenue ycedeHHOTO | KoMOMHUPOBaHHOE 3aHSATHE

KOHYycCa

Tema 7.12. Coneprxkanne ydeOHOT0 MaTepuasa

lap u cdepa, ux ceueHus

Hlap u chepa. B3aumuoe pacnonoxenue chepbl u 1iockoctu. CedeHue mapa,
cepsl
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KoMOuHMpOBaHHOE 3aHATHE

Tema 7.13.
[Nouste 06 00BEME TeEA.

Coneprxkanne yueOHOT0O MaTepuana

[Tonsitue 06 oOwveMe Tenma. OObeM KyOa M TPSIMOYTOJBHOTO IMapajuielenuIie/a.

OTHOIICHUE 00beMOB | OO6beM mpu3Mbl W HWiIHHApPa. OTHOIIEHHE O0BEMOB  MOJOOHBIX  TeJl. 4
HOJOOHBIX Tell ['eomeTpuueckuii CMBICT ONpenennTens 3-To IopsaKa
KomOunupoBanHoe 3aHiTue
Tema 7.14. Coneprxkanne yueOHOTO MaTepuaa
Obbembl M TUIOWAMH | OGpeMbl TUpaMuIB! U KOHyca. O6beM mapa. ILIomma i 0BepXHOCTEl Tel ?
MOBEPXHOCTEH Tel
Komb6unupoBanHoe 3ansatue
Tema 7.15. Coneprkanne ydeOHOr0o MaTepuasa
Komb6unanuu KoM06uHanuu reoMeTpuueckux Tel
MHOTOIPaHHMKOB M Tell | [IpakTH4YecKoe 3aHATHE 4
BpallleHuUs
Tema 7.16. Coneprkanue yueOHOro MaTepuana
I'eomerpuueckue Hcnons3oBanne KOMOWHAIIMIT MHOTOTPAaHHMKOB W TEJ BpAIICHUS B MPAKTHUKO-
KOMOUHAIMY Ha NIPAKTUKE | OPUEHTHPOBAHHBIX 3a/1a4ax
[IpakTuueckoe 3anaTue 4
Tema 7.17. Copepxanne yueOHOT0O MaTepuaa
Pemenue 3a1a4. | OOBEMBI U TIIOIIAIU TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAILLCHUS
Mmuororpanauku U Tena | KontponbsHas paboTa 2
BpalleHus
Pasnean 8. 14
g;zzz‘:ip st e OK-01, OK-02,
npuMeHeHne OK-03, OK-04,
OK-05, OK-06,
Tema 8.1. Copepxanre yueOHOTO MaTepHuala OK-07
ITeppooOpasHas (yHKIMU. | 3a7a4a O BOCCTAHOBJICHUH 3aKOHA JBIDKCHHUS 10 M3BECTHOM ckopoctu. [loHsTHe
[TpaBwmia HaAXOXJCHMA | nHTerpupoBaHus. O3HAKOMIICHHE C TIOHSATHEM HMHTETpaja W MepBOOOpasHON uis
epBOOOPaA3HBIX ¢bynkuu y=f(x). Pemenue 3amau Ha CBsI3b NMEpBOOOPA3HONW M €€ MPOU3BOJHOM,
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BBIUMCIIEHUE TEPBOOOpAa3HOM i naHHOW QyHKumu. Tabnwmma dopmyn s
HaXO0X/IEeHUA NepBooOpa3HbIX. M3yueHne nmpaBuiia BEIUMCIEHUS IEPBOOOPa3HOM

KoMOuHMpOBaHHOE 3aHATHE
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Tema 8.2.
[omane KpUBOIMHEHHOU
Tpanenuu. dopmyna

Hgerotona — JleiiOuuma

Coneprxkanne yueOHOT0O MaTepuana

3az[aq1/1, HpI/IBOI[HHII/IC K ITIOHATHUIO OHpCI[CJ'ICHHOFO I/IHTeraJ'Ia — O BBIYUCIICHUHU
IO KPUBOJMHEWMHOW Tpamemuu, O TnepeMelleHuu Toudku. [lonsitue

onpeneaéHHoro naTerpana. ['eomerpuyueckuii M GU3NIECKUN CMBICT OTIPEICTICHHOTO

unTerpaia. @opmyna Hetotona— JleitOnua 2

KomOunupoBaHHOe 3aHATHE
Tema 8.3. Coneprxanue yueOHOro MaTepuana
Heonpenenennslii u | [lonsTHEe HEONPEEIIEHHOTO UHTErpaja
Onpe/eTIeHHBIN HHTETPasbl | KoMOMHUPOBaHHOE 3aHSTHE 2
Tema 8.4. Coneprxanne yaeOHOTO MaTepuana
[Tonsitue 00 | 'eomeTpudecKuii CMBICII OIPECICHHOTO HHTETpaa
Ompesie/IiecHHOM uHTerpane | Kom6MHUpOBaHHOE 3aHATHE 2
KakKk II0LIaIn
KPUBOJIMHEHHON Tpaneuun
Tema 8.5.
OnpeneneHHbI MUHTETpal B | ['eOMETpHUECKUIT CMBICT ompeaeeHHoro uHTerpana. ®opmyna Herotona -
JKU3HU JleitOHuna.

Pemienue 3agau Ha NpUMEHEHNE UHTErpajia sl BBIYMCICHUS (PU3MUECKUX BEJTUYNH

U IUIoIIaaeu

[IpakTuueckoe 3anarue 4
Tema 8.6. Conepxanre yaeOHOTO MaTepHralia
Pewenne 3agad. | [IepBooOpasnas pyukuuu. [IpaBuiia HaxoxaeHus nepBoodpasubix. Ee npumenenue
ITepBooOpasuas GyHkumuu, | KonrponbHas pabora 2
ee MpUMeHeHue
Paznen 9. 18
Crenenu U KOpPHH.
Crenennas pyHkuus OK-01, OK-02,
Tema 9.1. Coneprkanue yueOHOT0o MaTepuana OK-03, OK-04,
CrenenHast pyHKUMS, ©€ | [ToaTHe KOpHA N-Oif CTENEHH M3 AeiicTBUTENbHOro uncna. Oyskmmn y = VX ux OK-05, OK-07
CBOMCTBA cBoiicTBa u rpaduku. CBolicTBa KOPHS N-Oi CTENEHU

4

KOM6I/IHI/IpOBaHH06 3aHATHUC
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Tema 9.2.

Coneprxkanne yueOHOT0O MaTepuana

[Ipeo6paszoBanue [Ipeobpa3oBanue nppalOHATBLHBIX BBIPAKEHHUH

BBIPAKEHUN C KOPHAMHU N- | KOMOHHHUPOBAHHOE 3aHATHE 4

Ol cTeneHn

Tema 9.3. Copepxanne yueOHOT0o MaTepuaa

CpoiictBa  creneHn ¢ | [loHsTHE CTETICHH C JIFOOBIM PallHOHAIBHBIM MOKa3areneM. CTelneHHbIe (PYHKIMH, UX

palMOHAIbHBIM U | CBOWCTBA U TpaduKu

JEHCTBUTEIILHBIM Komb6unupoBanHoe 3ansatue 2

MIOKa3aTeIsIMH

Tema 9.4. Coneprxkanne yueOHOTO MaTepuana

Pemenue PaBHOCHIBHOCTD UPPALIMOHANIBHBIX YPAaBHEHUI U HEPABEHCTB. METO/1bl UX PELICHHUS.

UppaLMOHATIBHBIX Perienue uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB

YPaBHCHHUH U HEPABEHCTB | KOMOMHUPOBAHHOE 3aHSTHE 6

Tema 9.5. Coneprkanue yueOHOro MaTepuana

Crenenu u KopHH. | OnpeneneHue creneHHol QyHkiuu. lMcronb3oBaHue ee CBONCTB NpU pElICHUU

Crenennast GyHKIHS YpaBHEHUI U HEPABEHCTB 2
KonTponbhas padora

Pa3znen 10. 18

IToxka3atenbHasn

bynkuus

Tema 10.1. Coneprxanue yueOHOTo MaTepuana

ITokazarenpHas QyHkuus, | CTeneHs ¢ MOPOM3BOJIBHBIM  JICHCTBUTEIBHBIM MOKasateneM. OrmpezeneHue

ee CBOMCTBa noka3aTenbHON (PyHKIMH, ee CBOWCTBA M rpaduk. 3HAKOMCTBO C MPHUMEHEHHEM OK-01. OK-02
nokazatenbHON (QyHKIHH. Pemenne moka3zaTelbHBIX ypaBHEHHH (DYHKIIMOHAIBHO- ’ ’
rpaduUecKuM METOIOM 4 OK-03, OK-04,

OK-05, OK-07

KomOuHupoBaHHOe 3aHATHE

Tema 10.2. Coneprxanue yueOHOTo MaTepuana

Pemienne mnokxasaTenpHbIX | PemieHne 1oka3zaTeNbHBIX ypaBHEHMH METOJIOM YPaBHHMBAaHUS —IIOKa3aTeleH,

YPaBHEHMI U HEPABEHCTB | METOJOM BBEJICHHSI HOBOW NepeMeHHOH, (QyHKIMOHATHHO-TPAQHUECKUM METOIOM.
Pemrenune mokazaTebHBIX HEPABEHCTB 8

[IpakTHueckoe 3aHsTHE
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Tema 10.3.
CucreMbl MOKa3aTeIbHBIX

Coneprxkanne yueOHOT0O MaTepuana

Pemrenne crucreM nokasaTenbHbIX YPaBHEHUN

ypaBHEHUH KomOunnpoBaHHOE 3aHATHE 4
Tema 10.4. Coneprxanue yueOHOro MaTepuaa
Pewenue 3a1a4. | PemreHne mOKa3aTeNbHBIX YPAaBHEHUM METOJOM YPAaBHUBAHMS IIOKa3aTelew u
[TokaszarenpHas QyHKIUSA METOJIOM BBEJICHHS HOBOM IEPEMEHHOM. PellieHne nokas3aTeabHbIX HEPABEHCTB

KonTposbsHas pa6ora 2
Pasznen 11. Jlorapugmbl. 30
Jlorapupmunueckas
byHkuus
Tema 11.1. Coneprxkanue yueOHOro MaTepuana
Jlorapudm gyucia. | Jlorapudm grcna. JlecATHIHBIN 1 HATypaIbHBIN JIOrapu(MBI, YUCIIO €
JecaTnuHbIi 1 | KoMOMHHPOBAaHHOE 3aHSATHE
HATypaJIbHBIA JIOTapu(MBI, 4
YHCIIO €
Tema 11.2. Coneprxanue ydeOHOT0 MaTepuasa
CroiictBa  norapudmoB. | Cpoiictsa sorapudmos. Oneparus JorapuMHUPOBAHUSL. OK-01, OK-02,
Omneparnus KomOunupoBanHoe 3aHaTue 6 OK-03, OK-04,
J0rapupMUpPOBAHUS OK-05, OK-07
Tema 11.3. Coneprxanne yueOHOTO MaTepuana
Jlorapudmmueckas Jlorapudmuueckas GyHKIUS U €€ CBOMCTBA
GbyHKIHSI, €€ CBOWCTBA KomOuHMpOBaHHOE 3aHATHE 4
Tema 11.4. Copepxanre yueOHOTO MaTepHuaa
Peenue [Tonstne norapudmuyeckoro ypaBHeHus. Omnepauus NOTeHIHMpoBaHHsA. Tpu
norapupMuIecKux OCHOBHBIX METOJIa PEIICHUs JIOTapU(PMHUUECKUX YpaBHEHMI: (yHKIHOHAIBHO-
YPaBHEHUH M HEPABEHCTB | rpatpuyeckuil, METOJ MOTCHIMPOBAHHS, METON BBEICHHS HOBOH IEpPEMEHHOI.

8

Jlorapudmuueckre HepaBeHCTBA

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.5.

Conepxkanue yueOHOTO MaTepuaia
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CucreMsl

ANTOPUTM pEUIeHUs CUCTEMBbI ypaBHEHH. PaBHOCHMIIBHOCTH JOTapH(PMHUUECKIX

JOTapUPMHIECKUX YPaBHEHUI U HEPABEHCTB
ypaBHEHUH KomOunnpoBaHHOE 3aHATHE 2
Tema 11.6.
Jlorapudmsl B npupoge U | [lpumenenune norapudpma. Jlorapupmuueckas coupaas B mnpupone. Ee
TEXHUKE MaTeMaTHYECKHE CBOMCTBA

[IpakTHueckoe 3aHsATHE 4
Tema 11.7. Coneprxkanue ydeOHOr0 MaTepuasa
Pemienune 3anad. | Jlorapupmuueckas pyHkius. Pemenne npoctedmumx JorapuMUIecKuX ypaBHEHUN
Jlorapudmpr. KonTponbnas pabota 2
Jlorapudmmueckas
byHKIISA
Pa3nen 12. 10
MHo:kecTBa. JJieMeHTbI
Teopuu rpagos
Tema 12.1. Coneprxkanue ydeOHOT0 MaTepuasa
MHuoxecTBa ITonstue MHOkecTBa. IlonMHOkecTBO. Oniepaniiy ¢ MHOKECTBAMU

KoMOMHMPOBAHHOE 3aHSATHE 2
Tema 12.2. IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE COAeP KaHNeE (CoAepKaAaHNe IPUKJIATHOIO [IK 4.6
Onepanuy ¢ MHOXECTBaAaMHU | MOYJIS1)

Omnepanuu ¢ MHOXeCTBaMU. PellieHue npukiaaHbIX 3a1a4

[IpakTuyeckoe 3aHsATHE 2
Tema 12.3. Copepxanre yueOHOTO MaTepHuaa
I'pader [Tonsitre rpada. Cesa3HbI rpad, qepeBo, MUK rpad Ha TUIOCKOCTH

[IpaxTuueckas pabora 4
Tema 12.4. Coneprxkanue yu4eOHOT0 MaTepuasa
Pemenue 3agad. | Onepanuu ¢ MHOKecTBaMu. ONycaHne peaabHbIX CUTyallMi ¢ TIOMOIIBIO MHOXKECTB.
MmuoxectBa, I'padpl n ux | [IpumeneHne rpadoB K pEIICHHIO 32124
NpUMEHEHNE KonTponbhas padbora 2
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Paznen 13. DuemeHTHI
KOMOMHATOPHUKH,
CTATHCTUKH W TEOpPHH

26

BEpPOSITHOCTEM
Tema 13.1. Copepxanne yueOHOT0o MaTepuaa
OcHoBHbIE noHsTHs | [lepecTaHOBKH, pa3MeELIEHMsI, COUETaHUS.
KOMOWHATOPHUKH 4
KombOunupoBanHoe 3aHsTue.
Tema 13.2. Coneprxkanne yaeOHOTO MaTepuaa
CoObitne, BEPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHSL. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA.
coopitua. CnoxkeHue M | YclOBHAas BEpOSTHOCTh. 3aBHCHUMbIE W HE3aBUCHMbIE COOBITHA. TeopeMbl o
YMHOXXEHHE BEPOATHOCTEN | BEPOSITHOCTH MPOU3BEICHUS COOBITHI.
4
KomOunupoBanHoe 3aHiTue
Tema 13.3. IIpodeccuonaIbHO-OpHMEHTHPOBAHHOE COAepPKaHue (CoAepKaHUe TPUKJIATHOTO
BeposTHOCTB B | MOAYJIAA)
npodeccuoHaIbHBIX OTHocuTeNbHAs 4acTOTa COOBITHSA, CBOMCTBO €€ yCTOW4YMBOCTH. CTaTHCTHYECKOE
3ajjauax orpeJiesieHue BepoaTHOCTH. OLeHKa BEPOSITHOCTU COOBITHS
[IpakTuueckoe 3anarue 4
Tema 13.4. Coneprkanue yueOHOro MaTepuana
JuckperHas  ciydaiHas | Buner cimyuaiiapix BenmmumH. OTmpenenieHue TUCKPETHON CIy4YailHOW BEIWYHHEL.
BEJINYMHA, 3aKOH ee | 3aKkOH paclpefeNneHuss JIUCKPETHOM CIly4ailHOM BenuduHbl. Ee 4ucioBble
pacrpeeeHust XapaKTePUCTHKU 4
KomOunupoBaHHOe 3aHATHE
Tema 13.5. Copepxanne yueOHOT0O MaTepHuala
3agaun  Marematudeckod | Bapuanmonusiii  psa.  [lomuron wactor u  rucrorpamma. CTaTHCTHYECKHE
CTaTUCTUKH XapaKTepUCTHKH psiia HaOII01aeMBbIX JaHHBIX
Komb6unnpoBanHoe 3aHatue
4
Tema 13.6. IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lepKaHue (CoaepKaHue NPUKJIATHOTO

MO/1YJIfA)

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK 4.6
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CocraBieane TaOIUIl o
I[I/IanaMM Ha HpaKTI/IKC

[TepBuunas oOpaboTKa CTATUCTUYECKUX MAaHHBIX. ['paduyueckoe ux mpeacTaBicHUE.
HaxoxpeHne cpeTHuX XapaKTepUCTHK, HAOTIOAAeMbIX TAaHHBIX

[IpakTuueckoe 3aHsTHE
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Tema 13.7.
Pemenue 3amaq. DieMeHTHI

Coneprxkanne yueOHOT0O MaTepuana

OnemeHTsl KOMOMHAaTOpWKU. COOBITHE, BEPOSTHOCTH COOBITHS. ClOXKEHHWE U

KOMOMHATOPUKH, YMHO>KEHUE BEepOSTHOCTEN
CTaTUCTUKH ¥ Teopuu | KoHTposbHas paboTa 2
BEPOATHOCTEM
Pa3nea 14. YpaBHeHus u 22
HepaBeHCTBa
Tema 14.1. Coneprkanne yueOHOT0O MaTepuana
PaBHOCWIIBHOCTB PaBHOCMIIBHOCTH ypaBHeHMII M HepaBeHCTB. OmpexneneHusi. OCHOBHbBIE TEOPEMBbI
YPAaBHEHMH M HEPABEHCTB. | pAaBHOCWJIBHBIX MIEPEX0aX B YPaBHEHUSIX U HepaBeHCTBaX. OOIIMEe METO bl PEIICHHS
OOmue MeTobl pEIICHNsT | YpaBHEHHN: TEPEeX0oJ OT paBeHCTBA (GYHKIMA K PaBCHCTBY apryMEHTOB IS 4
MOHOTOHHBIX (DYHKIIM, METO/ Pa3JI0’KEHHsI HA MHOKUTEIN, METO/] BBEIEHUSI HOBOM
nepeMeHHOH, (PyHKIIMOHAIbHO-TpadUIeCKUil METOT
KoMOuHMpOBaHHOE 3aHATHE
Tema 14.2. Coneprxanne yueOHOTO MaTepuaa
I'paduueckuit Mero | OOmue MEeTO bl PEIICHHUsI HEPABEHCTB: MIEPEX0/1 OT CPaBHEHUS 3HAYCHHUH (DYHKITUI K OK-01, OK-02,
peleHus YPAaBHEHMH, | CPaBHEHHIO 3HAUYCHHUH apryMEHTOB JUIsl MOHOTOHHBIX (D)YHKIIMH, METOJ/I HHTEPBAJIOB, OK-03, OK-04,
HEPABEHCTB ¢byHKUIMOHAIBHO-Tpaduueckuit Metos. I'paduyeckuii MeTo]| perieHus: ypaBHEHUN U OK-05, OK-06,
HEPaBEHCTB 4 OK-07
KoMOuHMpoBaHHOE 3aHATHE IIK 4.6
Tewma 14.3. Coneprkanne yueOHOTO MaTepuana
VYpaBHeHus u HepaBeHCTBA | OmnpenesieHue MOAyis. PackpbiTe MoOaysis 1o onpeaencHuto. [Ipocteiinme
C MOJyJieM ypaBHEHHSI M HEpaBEHCTBA ¢ MoAayjeM. [IpuMeHeHne paBHOCHIBHBIX MEPEX0J0B B
OTIpe/IeNIEHHBIX TUIAaX YPaBHEHUI U HEPABEHCTB C MOAYJIEM 4
Komb6unnpoBanHoe 3anatue
Tema 14.4. Coneprxanue yueOHOTo MaTepuana
VYpaBHEHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTpoM. [IpocTeiiiie ypaBHEHHs 1 HEPAaBEHCTBA C MTAPaMETPOM
C mapaMeTpaMu Komb6unnpoBanHoe 3aHatue 4

Tema 14.5.

IIpo¢eccnona/IbHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (COAepPKAHNE TPUKJIATHOTO
MO/1YJIfA)
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CocraBneHue u peuieHue

Pemrenune TekcTOBBIX 33729 IPOPECCHOHATHLHOTO COACPIKAHUS

npodeccoHaNbHBIX 3a1ad | [IpakTHYeCKue 3aHATHS 4
C IOMOIIBIO YPaBHEHUU
Tema 14.6. Coneprxanne ydeOHOT0 MaTepuasa
Pemenne 3agad. | OOmuMe MeTo/bl PelleHUs YpaBHEHUH. YpaBHEHUS U HEPaBEHCTBA C MOJYJIEM U C
VYpaBHEHUS U HEPABEHCTBA | IapamMeTpaMu

[IpakTyeckoe 3aHsATHE 2
IIpomexyTouynas arrecTanus (JK3aMeH) 12
Bcero: | 340
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3. YCJIOBUSA PEAJINBALIMU TPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM IUCHUTILIMHBI

3.1. lnsa peaqu3zanuu NporpaMMbl TUCHHUILUIMHBI TOJKHBI OBITH MPETyCMOTPEHBI
ceaywiie crnenuajabHble MOMeeHs

Peanuzanmst mporpamMmbl  TUCHUILIUHB TpeOyeT Hamuuusg Yy4eOHOro KaOuHeTa
MaTEeMaTHKH.

O6opynoBaHue yueOHOTO KaOMHETA:

- IOCA/I0YHBIE MECTa MO KOJIMYECTBY 00YUaIOITNXCS;

- pabodee MecTo MpemnojaBaTes;

- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOMIA,

- KOMIUICKT JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3a/IaHMS 111 KOHTPOJIbHBIX PadoT;

- Mpo¢eCCUOHAIBHO OPUECHTUPOBAHHBIC 3aJaHMUS;

- MaTepHalbl SK3aMeHa.

Texauueckue cpeactra 0OydeHUs:

- IEPCOHATBHBI KOMITBIOTED C JTUIICH3MOHHBIM MPOTPaMMHBIM 00CCTICUCHHUEM;

- IPOEKTOP C IKPAHOM.

3.2. Uudopmanmonnoe odecneyenue 00yuyeHust

OcHOBHBIE NeYATHBIE U3IaHUS

1. Marematuka: yuyebnux/ bammakoB M.U.- 2-e u3n., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccuoHanbHOE 00pa30BaHuUE)

2. Maremaruka: anreOpa ¥ Hayajia MaTeMaTHYECKOTO aHalm3a, reoMeTpus. Anrebpa U Hadana
MmaTemaTnueckoro ananuza. 10-11 xmacc. Anumon II.A., Konsarua FO.M., Tkauesa M.B. u
npyrue. - M: IIpocsemenne, 2022.

3. Maremartuka: anreOpa W Hauvaja MaTeMaTHYeCKoro aHanausa, reomerpus. 10—11 kmaccel.
Anrebpa m Havanma Marematudeckoro aHaiausa. B 2 4. Yacte 1: YueOHUK mis ydarmmxcs
oOpa3oBaTenbHBIX OpraHu3aiuii (6a3oBerii ypoBeHs)/Mopakosuu A.I'., Cemenos I1.B.; Yacte
2. 3aayHuK JJIs yYalmxcs o0pa3oBaTeNbHbIX Opranu3anuii (6a30Bblii ypoBeHb)/ MOpIKOBUY
A.I'. u npyrue; nox penakuneit Mopakosuua A.I'. - M: Muemo3una, 2018.

4. MareMartuka: aiareOpa U Hayaja MaTeMaTUYECKOTO aHajiu3a, reoMeTpus. Airedpa v Hadana
MmaTemaTrueckoro ananusa. 10 knacc. Hukonsckuii C.M., Iloranos M K., Pemetnukos H.H. u
npyrue. - M: IIpocsemenne, 2021.

5. Maremaruka: anreOpa U Hayalla MaTeMaTHYECKOrO aHanHu3a, reoMeTpus. Anredpa U Havana
MaTeMmaTndeckoro ananmsa. 11 knacc. Hukonsckuii C.M., Iloranos M K., Pemetnnkos H.H. u
npyrue. - M: Tlpocsemenue, 2021.

6. Maremaruka: anredpa U Hauajga MaTeMaTHIECKOTO aHAIH3a, TEOMETPHSL.
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7. Marematuka: anreOpa U Hayaja MaTeMaTHYECKOTO aHalIM3a, reoMeTpus. Anredpa M Hayana
MatemaTuueckoro ananusa. 10 xmacc. Mypasun ['.K., MypaBuna O.B. W3parensctBo
"[Ipocemenue".

8. Maremaruka: anreOpa ¥ HadaJla MaTEeMaTHYECKOTO aHaImM3a, reoMeTpusi. Ayiredbpa U Havaa
Marematuueckoro anaimmsza. 11 kmacc. Mypasun ['.K., Mypasuna O.B. M3zgarenbcTBO
"IIpocBenienue".

9. Marematuka: anrebpa 1 Hayajla MaTeMaTHYECKOT0 aHanu3a, reomerpus. ['eometpus. 10 knacc.
Cmupnos B.A., Cmupnosa .M. "U3narensctBo "[IpocBemienue”.

10.Maremaruka: anre6pa 1 Hauasa MaTEMaTHYECKOTO AHAIIN3A, TEOMETPUS.

2. DJIeKTPOHHbIE U31AHUS

1. Bcepoccuiickue untepueT-onumnuansl. - URL: https://online-olympiad.ru / (nara
obpamenust: 12.07.2022). - TekcT: 31MeKTPOHHBIMH.

2. Enunas xomiexius mudpoBbix 0Opa3oBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (mara oopamenus: 08.07.2022). - TeKcT: 2MEKTPOHHBIH.

3. Nudopmannonnas cucrema « EquHOe OKHO JOCTyna K 00pa3oBaTeIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (mata o6pamienus: 02.07.2022). - TekcT: 37K TPOHHBIH.

4. Hayunas snexrponnas 6udnuorexa (HOb). - URL: http://www.elibrary.ru (zata
obpamenust: 12.07.2022). - TeKCT: 3JI€KTPOHHBIH.

5. OTkpeIThIH KOJUIeK. MaTematuka. - URL: https://mathematics.ru / (mata obpareHus:
08.06.2022). - TekcT: eKTPOHHBIH.

6. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru / (zara
obpamenust: 12.07.2022). - TeKCT: 2JIEKTPOHHBIH.

7. CrpaBoOYHUK 110 MaTEMaTHKE JIJIsl IIKOJIBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nara o6pamenus: 12.07.2022). - TekcrT:
AJIEKTPOHHBIMN.

8. Cpenusis MaTeMaTnyeckas naTepHeT mkoja. - URL: http://www.bymath.net/ (zara
obpamenust: 12.07.2022). - TeKCT: 2JIEKTPOHHBIH.

9. ®denepanbHbiil moptan «Poccuiickoe odpazoBanuey. - URL: http://www.edu.ru/ (mata
obpamenus: 02.07.2022). - TekcT: 2MEeKTPOHHBIH.
denepanbHbIii IEHTP HHYOPMAIMOHHO-00pa3oBaTebHBIX pecypcos. - URL: http://fcior.edu.ru /
(mata obpamenus: 01.07.2022). - Tekct: 2MeKTPOHHBIN
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4. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM IUCHUTILIMHBI

KOHTpOJ’Ib H OHECHKA pPCE3yJIbTaTOB OCBOCHMUA O6HI€O6p330B3TCJILHOI>i JAUCTTUITIINHBI

pacKphIBalOTCA  4yepes

AUCHUIITIMHAPHBIC

pE3yNbTaTHhl,

HaIIpaBJICHHBIC

Ha

dbopmupoBaHre 00mMUX U MPOo(decCHOHATBLHBIX KOMIIETCHIIMM MO pa3fenaM H TeMam

coJiep)KaHHs y4eOHOI0 MaTepHaa.

Ob6mas/npodeccuonanbHasi Pa3znen/Tema Tun oueHoYHbIX
KOMIEeTeHITUsI MepOnpHUsSITHS

OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 IT-o/ct, 1.4, 1.5, TecTupoBanue
peleHus 3ana4 16 YeTHBI o1poc
npoecCHOHaIbHOM P2, Temsr 2.1,2.2,2.3, 2.4, 2.5 II-0/e, | Maremartuueckuit
ACTTCTRHOCTH 1%'2, Temsi 3.1, 3.2, 3.3 Tl-o/c, 3.4 JHTaET
TPUMCHHUTCIIBHO P4, Tembi 4.1,4.2, 4.3, 4.4, 4.5, 4.6,4.7 | AHwMBALyaIbHas
K pa3JIMYHBIM KOHTEKCTaM T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNIbHAs

P 5, Temsl 5.1, 5.2 pabota

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBienue

6.7 II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pE3yJIbTaTOB

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Tewmsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

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

NPaKTHYECKUX padoT
3ammTa TBOPUECKUX
pabot

3amura

WHIUBHTy aJIbHBIX
MIPOEKTOB
KonTponbhas pabota

P12, Tems 12.1, 122,123, 12.4 Brimonxenne

P 13, Temsr 13.1,13.2, 13.3, 13 .4, JK3AMCHAIMOHHBIX

13.5 I-o/c, 13.6 3ajaHuH

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 02. Mcnonp30BaTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPEICTBA 16 YeTHBI onpoc
MOUCKA, aHATIM3a U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuit
MHTCpIPETALIT 12>2 Temsr 3.1, 3.2, 3.3 T-o/c, 3.4 AUKTAHT
HHpopMaLuH, 1 p 4: TeMsbl 4.1: 4.2: 43,44, 49.5, 4.6,4.7 | YiamaBunyatbHas
HH(GOPMAIIMOHHBIE T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITENTbHAS
TEXHOJIOTUH IS P 5, Temsr 5.1, 5.2 pabora
BBITIOJIHCHMSA 33124 P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBienue
npodeCCHOHATEHON 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yabTaToOB
JIESITETBHOCTH MPaKTUYECKUX padboT
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P7, Temn1 7.1,7.2,7.3,74,7.5,7.6,

3amuTa TBOPUYECKUX

7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, paboT

7.12,7.13,7.14,7.15, 7.16, 7.17 3ammra

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VH/MBALYTbHBIX

P9, Temsr 9.1,9.2,9.3,9.49.5 MPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 Koutponbnas pa6ota

P11, Temsr 11.1,11.2, 11.3 TT-o/c, BRIIONHCHIC

11.4,11.5,11.6 [T-o/c, 11.7 S K3AMEHAIHORHbIX

P12, Temsr 12.1,12.2,12.3,12.4 .

P 13, Tems 13.1,13.2, 13.3, 134, Satanui

13.5 IT-o0/c, 13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 03. IlinanupoBats u P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
peanmsoBbiBaTh cobctBenHoe | 1.6 YeTHBI onpoc
npoeCCHOHATBHOE U 12) g’ Tembi 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremarnueckuii
THTHOFTHO® PASBITLE, P 3, Temsi 3.1,3.2,3.3 I-o/c, 3.4 JuTa
TpEAPHHIMATEIIBCKYIO P4, Temsi4.1,42,43,4.4,45,46, 47 | VHMBALyaIbHAs
JESTCIIBHOCTD B T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITCIIbHAS
npodeccuoHabHOU cdepe, P 5, Temsl 5.1, 5.2 pabora
HUCIIOIB30BAThH 3HAHUS 10 P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(uHAHCOBOW TPAMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 II-0/c, 6.11 pe3yIbTaToB

PAa3JINYHBIX ) XU3HCHHBIX

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,

MPAaKTUYECKUX paboT

CHUTYyaIHsIX 3amnmra TBOPUECKUX
7.12,7.13,7.14, 7.15, 7.16, 7.17 pa6oT
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 JammTa
P9, Temr1 9.1,9.2,9.3,9.49.5 WHHBHYATBHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 IPOEKTOB
P11, Temsr 11.1,11.2, 11.3 IT-o/c, KoHTponbHas pabota
11.4,115,11.6 IT-o/c, 11.7
P 12, Temsr 12.1, 12.2, 12.3, 12.4 Brimommenne
P 13, Temn: 13.1, 13.2, 13.3, 13 .4, IHSAMCHALHOMHRIX
13.5 I1-o/c, 13.6 3ataHnn
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 04. Db dexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
B3aUMOJCHCTBOBATh U 1.6 VYcTHBIN onpoc
paboTaTh B KOJIJIEKTUBE U 12) g’ Tewmbt 2.1, 2.2, 2.3, 2.4, 2.5 I-0/¢, | Maremarmueckuit
oManae P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 AHICTAtT
P4, Tempr4.1,4.2,4.3,4.4,4.5,4.6,4.7 | HWBAIyanbHas
IT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATEIbHAA
P 5, Temsr 5.1, 5.2 pabota
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
6.7 II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 PE3yJIbTaTOB

P7, Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

NPaKTUYECKHUX PaboT
3ammTa TBOPUECKHX
pabot
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P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura
P9, Temn1 9.1,9.2,9.3,9.4,9.5 WHIBUTYJTBHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 IPOEKTOB
P11, Temsr 11.1, 11.2, 11.3 I1-o/c, KoHTposbHas paGoTa
11.4,11.5,11.6 I1-o/c, 11.7 BhINONIHEHHE
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMeHAMOHHEIX
P 13, Temsr 13.1, 13.2, 13.3, 13 .4, samammii
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 05. OcyiiecTBiAaTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBaHue
YCTHYIO U IUCBMEHHYO 16 YeTHBIM onpoc
KOMMYHHUKAIIO Ha P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 11-0/C, | MaremaTiueckuii
TOCYJIaPCTBEHHOM SI3BIKE }2>§ Temui 3.1.3.2. 3.3 T-o/c. 3.4 JIAKTAHT
Poccniickoii Qeneparuy ¢ P 4: Temnbl 4.1: 4.2: 43,44, 4’.5, 4.6,4.7 HnpsriyanbHas
y4eTOM OCOOCHHOCTEH -o/c, 4.8,4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
COLMAJIBHOTO U KYJIBTYPHOI'O P 5, Temrr 5.1,5.2 pabora
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | IIpeacraBienue
1.6 pE3yIbTATOB

P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Teme1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temrr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6P 9, Temn1 9.1, 9.2,
9.3,9.495

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

P12, Temnr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-0/c, 13.6

MPAKTUYECKHUX paboT
3amura TBOPUYECKUX
pabor

3ammuTa

WHIMBUTY TBHBIX
MTPOEKTOB
KontponbHas pabota
Brmonnenue
9K3aMEHAIIMOHHBIX
3aJlaHui
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P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

OK 06. ITposBnsTh
TPaKIaHCKO-
MaTPUOTHUYECKYIO MO3UIIHUIO,
JIEMOHCTPUPOBATh
OCO3HAHHOE IOBEJICHHE HA
OCHOBE TPaTUIIMOHHBIX
00111€4€eI0BEYECKHUX
IICHHOCTEH, B TOM YHCJIIC C
y4eTOM rapMOHHU3AIHAN
ME)KHAIIMOHAJIbHBIX 1
MEKPEITUTHO3HBIX

P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5,
1.6

P 6, Temn1 6.1, 6.2, 6.3,6.4,6.5, 6.6,
6.7 I1-o0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6

TectupoBanue
VYcTHbI onpoc
MaremaTH4eCcKuil
JHUKTaHT
NunuBuayanbHas
CaMOCTOSATCIbHAS
paborta
[IpencraBinenue
pe3yIbTaTOB
MPaKTHYECKUX PadoT
3anuTa TBOPYECKUX

OTHOIIICHHIA, IPUMEHSITh pabot
CTaHJapPThI 3amura
AHTUKOPPYIIIUHOHHOTO WHJIUBUYTbHBIX
MOBEICHHS MIPOCKTOB
KonTponbhas padbora
Brimonnenue
9K3aMECHAIIMOHHBIX
3aJaHuN
OK 07. CogaeiicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBaHue
COXPAHEHUIO OKPYKarOILIEH 16 VYcTHbIN onpoc
Cpeibl, PecypcocOepeKeHHIO, IZ) 62, Tempt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremarnueckuit
MPHMEHATS SHAHH 00 P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 pueTa
M3MCHCHUM KMMaTa, P4, Tembi 4.1,4.2, 4.3, 4.4, 4.5, 4.6,4.7 | HABATyabHAs
MIPHUHITAIIB OEPEIKITHBOTO T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeITbHAS
MPOU3BOCTBA, I3 (HEKTUBHO P 5, Temsr 5.1, 5.2 paborta
JICHCTBOBATH B P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBieHue
Ype3BbIYANHBIX CUTYaLUIX 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o0/c, 6.11 pe3ybTaToB

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

MPAaKTUYECKUX paboT
3amuTa TBOPUECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 paGor

P 8, Tewmsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 JammTa

P9, Temr1 9.1,9.2,9.3,9.49.5 WH HBH LY ATHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4

MTPOEKTOB

P11, Temsr 11.1,11.2, 11.3 IT-o/c, KoHTpomsHas pabora

11.4,11.5,11.6 I1-o/c, 11.7

P 12, Temsi 12.1, 122, 12.3,12.4 Brmorsenne

P 13, Temnt 13.1, 13.2, 13.3, 13 .4, IHSAMCHALHOMHPIX

13.5 I1-o/c, 13.6 3ataHnn

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
TIK 2.2. PaccunuteiBaTe 1 P 1, Tema 1.6 IT-o/C NunuBunyanpHas
AHAJIM3UPOBATH P 6, Tema 6.10, IT-o/Cc CaMOCTOSATEIbHAS
JIOTUCTUYECKHUE U3ACPKKH B P 12, Tema 12.2 IT-o/c pabota
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MPOU3BOACTBC U
pacrpeaeIcHuu

P 13, Tema 13.3 IT-o/cC
P 14, Tema 14.2 IT-o/cC

IIpencrasienue
pEe3yIbTaToB
MPAKTUYECKUX paboT
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