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COI'JTACOBAHO YTBEPXJIAIO
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OJIOBPEHA
HO JACCAAHMM UMKIOBOR KOMHCCHH
001eo0pazoBaTEALHBIX H CCTECTBCHHOHAYYHBIX

IHCIIHITITHH

[Iporoxon o1 ps 20 No

[peacesarens A C.I'. XieGuuxona

PA3ZPABOTYUKMU:

bopoBckast Mapust BnagumupoBHa — mpernojaBareinb MaTeMaTUKA M MH(OPMATUKH, MpecenaTelb
IUKIOBOM KOMHCCHM OOIIMX TyMaHUTApHBIX M  COLMAIbHO-3KOHOMUYECKHUX  JUCLUILINH
benomopcko-Onexckoro guinana,

XnebnukoBa Cpernana ['eHHagbeBHa, mpenogaBarenb benomopcko-OHexckoro —¢uiumana,
npejceaarenab LUKIOBOM KOMHCCHU OO0IIe00pa3oBaTENbHBIX U €CTECTBEHHO-HAYYHBIX JUCIUILINH
benomopcko-OHexckoro punuana.

Pabouas nporpaMmma 00111€00pa30BaTENBLHOTO y4eOHOro npeaMeTa
ITVIL.01 Marematuka paszpaboraHa B cooTBeTcTBUH ¢ DenepanbHbIM T'OCYAAPCTBEHHBIM
obpazoBarenbHbpiM cTanaaproM COOQO, ytBepkaeHHbM [Ipukazom MuHHCTEpCTBa 00pa3oBaHUs
n Hayku Poccuiickoit ®enepanmu ot 17.05.2012 Ne 413 ¢ u3MEHEHHMSIMH W JONOJHEHUSIMH,
®enepalibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHET0 MpodheccHOHATbHOrO
o0pa3zoBaHMs, YTBEPKICHHBIM MprKazoM MuHHCTepcTBa TpocBemenus Poccuiickoit deneparumn
ot 2 nexabps 2020 r. N 691 no cneumansHoctu 26.02.03 CynoBokaeHue, npuMepHOi paboueit
nporpaMMoil  0011eo0pa3oBaTeNbHON AUCHUIUIUHBL JUIS TPO(GECCHOHATBHBIX 00pa30oBaTEeIbHBIX
opranu3zaiuii u [lonoxxenuem 06 0CHOBHOI 00pazoBaTeIbLHON MPOrpaMMe — MPOrpamMme MOArOTOBKH
cnenuanuctoB cpeaHero 3BeHa (IIpukas Ne 1034 ot 31.08.2021r.), ¢ yuétom Crparerun pa3BuUTHs
BocnuTanus B Poccuiickoit @enepanun Ha nepuoa 1o 2025 roaa.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA
ITVYIL. 01 MATEMATHKA

1.1. Mecto Yy4eOHOrOo mpeaIMeTa B CTPYKTYpe OCHOBHOW TpodeccHOHAIbHOI
o0pa3oBaTeJIbHOH MPOrPamMMbl

O6meo6pazoBatenbHbi yueOHbIH npeamet [TYIT1.01 Martematuka siBiseTcs oOs3aTeIbHOM
yacThio 00IIeo0pa3oBaTenbHOr0 IuKiIa oOpa3oBarenbHO nporpammel CIIO B cooTBeTcTBUU
¢ ®I'OC CIIO no cneunanbHocTH 26.02.03 CynoBoXICHHE.

1.2. llesqn u nu1aHupyeMble Pe3yJ1bTaThl OCBOCHHS Y4eOHOI0 npeaMera:

1.2.1. Henu 1 3ag7a4u y4eOHOro npeamera

Copepxanme  mporpaMMmbl  oOmieoOpazoBarenbHOro  ydeOHoro mpeamera [TYIL.O1
MaremaTuka HamnpaBiI€HO Ha JOCTHKEHHME pE3yJIbTaTOB €€ H3YYEHHs] B COOTBETCTBUU
¢ tpeboBanuamu GI'OC COO c yuerom npodeccuonanbHoi HampasieHHoctd OI'OC CIIO u Ha
JTOCTHIKEHHE LIeTIeH U 3a/1a4:

— obecrieuenne cHOPMUPOBAHHOCTH MPEACTABICHHA O COLMAIBHBIX, KYJIBTYPHBIX
¥ HCTOPUYECKUX (PAaKTOpax CTAHOBJICHUS MaTEMaTHKH,

— obecnedyeHrne chOPpMUPOBAHHOCTU JIOTMUECKOTO, aITOPUTMUYECKOTO U MATEMaTHYECKOrO
MBIIILICHHUS;

— obecnedeHnue chopMHUPOBAHHOCTH YMEHUM MPUMEHSTH MOJIYyYEHHBIE 3HAHUS MIPHU PELICHUH
pa3IMYHBIX 3a/1a4;

— obecrieuenne  cHOPMUPOBAHHOCTH  MPEICTABICHHA O MaTeMaTHKEe Kak  4YacTH
0011eueI0BEYECKON KYJIbTYpbl, YHUBEPCAJILHOM SI3bIKE€ HAyKH, IMO3BOJISIOLIEM OIKCHIBAThH
Y U3y4aTh peajibHbIE IPOLIECCHI U SIBJICHUS.

1.2.2. Tlnanupyemble pe3yabTaTbl OCBOCHHMSA 001e00pa30BaTeIbHOIO0 Y4eOHOrO
npeamera B coorBercTBuu ¢ PI'OC CIIO u Ha ocnoBe PT'OC COO
Ocoboe 3HaueHe yueOHbIi mpeameT umeer npu popmupoBanuu 1 pazsutuu OK.



Koa u Ilnanupyemblie pe3yabTaTbl 00y4eHUs

HAHMMEHOBaHUe

(popmupyembix Oomue IIpeameTrHbIe

KOMIIEeTeHIU I

OK 01 Boibupats | B yactu Tpy10BOro BOCHUTAHHUS: - BJIAJIETh METOJAMH JOKAa3aTeNbCTB, aJrOPUTMaMHU pPEIICHUS 3a]ad;
CrIoco0bI - TOTOBHOCTh K TPYydy, OCO3HAHUE IIEHHOCTH | yMCHHE (OPMYIUPOBATH  OINPEHCICHHS, AaKCHOMBI U  TCOPEMBI,
pelieHus 3a1a4y MacTepcTBa, TPYy10Jio0ue; MPUMEHATh X, NPOBOAUTH JI0KA3aTEIIbHBIE PACCYKIECHHS B XOJe
npoecCHOHaNbH | -  TOTOBHOCTHh K  aKTHBHOW  JCSITENBHOCTU | PEIICHUS 33]1aY;
O IEATENIBHOCTH | TEXHOJIOTMYECKON U COLIMAJbHOW HAIPaBJICHHOCTH, | - YMETh OINEPUPOBATh MOHSATUSMU: CTENEHb YHcla, Jorapudm yucna;
MPUMEHUTEIBHO | CLIOCOOHOCTH WHULIUUPOBATH, MJIAHUPOBATH | YMEHUE BBIMIOJHATH BBIYMCIICHHE 3HAUYEHUM U MpeoOpa3oBaHUS
K pa3JInuyHbIM Y CaMOCTOSITETILHO BBITIOJIHATH TAKYIO I€ATEIbHOCTD; | BBIPAKEHUN CO CTEMEHSMU U Jorapudmamu, mpeodpazoBaHus ApoOHO-
KOHTEKCTam - MHTEPEC K Pa3IMYHBIM cepaM MpoPecCHOHATHHON | PAIlMOHATBHBIX BRIPAKECHUN;

NEeSITEITLHOCTH.
OBnanenue YHUBEPCAIbHBIMU
MI03HABATEIbHBIMU JCHCTBHUSIMH:

a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:

y4eOHBIMU

- CaMOCTOSATENIHHO bopmynupoBaTh
U aKTyaJu3upoBaTh MpoOJieMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CYHIGCTBCHHBIﬁ HpI/I3HaK NIIn
OCHOBaHUs sl  CpaBHEHUS, KiacCU(pUKALUU
1 0000I1IeHHS;

- OmpedensATh IeNu JeATENbHOCTH, 3aJlaBaTh

napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHUA,

-  BBIABJIATH 3aKOHOMCPHOCTU W IMPOTHBOPCUUA
B paCCMaTprUBACMBbIX ABJICHUAX,

- BHOCUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHUBATDH
COOTBETCTBUEC PE3YJILTATOB LECJIAM, OLICHUBATh PUCKHU
HOCHCI[CTBI/Iﬁ ACATCIIBHOCTH

- pa3BUBATh KPECATUBHOC MBINUJICHUC IIPpHU PCIICHUN
KHN3HCHHBIX HpOGJ’ICM

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:
- BJIaJCTh HAaBBIKAMH Yy4EOHO-HMCCIIEI0BATENbCKOM

- YMETh OIEPUPOBATH HOHATUAMM: pallMOHAJIbHBIC, WPPALOHAIBHBIE,
[IOKa3aTelbHbIE, CTEIEHHBIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHMsI U HEPABEHCTBA, UX CHCTEMBI;

- YMeTh OINEPHPOBATH MOHATHAMHU: (PYHKIUS, HETpEpbIBHAS (YHKIHS,
IPOM3BOJIHAs, NEepBOOOpa3zHas, ONpEeAENEHHBIM UHTErpanx; yMeTh
HaXOJUTh  NPOU3BOJHBIE  AIEMEHTApHBIX  (YHKIUH, HUCHOIb3YS
CIpaBOYHBIE MaTE€pPHAJIbl; UCCIEIOBATh B MPOCTEHUIINX CIydasX GyHKIUU
HAa MOHOTOHHOCTb, HaXxOJWThb HaWOOJbIINE M HAaUMEHbIINE 3HAUEHUS
GbyHKUIUH; CTPOUTH TpapUKH MHOTOWIEHOB C MCIIOJIb30BAaHUEM arapara
MaTeMaTHUYeCKOr0 aHajau3a; NPUMEHATh IPOU3BOAHYIO NpPHU pPELIEHUU
3aJa4 Ha JBWKEHHUE; pellaTh NPAKTUKO-OPUEHTHUPOBAHHBIE 3aJa4d Ha
HauOOoJIbIINE U HAUMEHbLINE 3HaYCHUs], Ha HAX0XKJIEHUE MyTH, CKOPOCTU
U YCKOPEHMS;

- yMeTb ONepupoBaTh MOHATUAMHU: palMOHAIbHAs  (QYHKIHS,
nokaszatenbHas (QYHKIUS, cTeneHHas (YHKIUs, JorapupmMuuecKas
GbyHKIMS, TPUroHOMeTpuueckre QyHKINU, OOpaTHbIe (PYHKINU;

YMEHHUE CTPOUTH TpaPUKH U3yUeHHBIX (YHKINH, UCIIOIB30BaTh rpaduKu
IIpU HM3Yy4YEHUH TPOIECCOB U 3aBUCHUMOCTEH, NMpU pEIIeHUU 3aaad U3
JIPYruxX y4eOHBIX MPEIMETOB U 33/1a4 U3 PeaIbHOW KU3HH; BBIPAXKaTb
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

- YMEeTh pellaTh TEKCTOBBIE 33aJaud pa3HBIX TUIOB (B TOM 4YHCJIE Ha
MIPOLIEHTHI, JOJIHM U YacTH, Ha JIBWKEHUE, paboTy, CTOUMOCTh TOBApOB U




U MPOCKTHOMW JIEATEIbHOCTH, HaBBIKAMH Pa3peIICHUs
npo0Jem;

- BBIIBIISITh  NPUYMHHO-CIICACTBEHHBIC  CBSI3U
N aKTyaJIu3upoBaTh 3aJja4y, BbIABHUI'aTbh I'MIIOTE3Yy €C
peIIeHHsI, HAXOUTh apIyYMEHTHI JIJIsl JOKa3aTeIbCTBa
CBOMX  YTBEP)KICHUH, 3aJaBaTh rapamMeTpsl
U KPUTEPUU PEIICHUS;

- AHAJIM3UPOBATH IIOJYUYCHHBIC B XOJ€ PCHICHUA
3aJauyd  Pe3yJIbTaThl, KPUTHYECKH OLICHUBATH WX
JIOCTOBEPHOCTb, IIPOTHO3HPOBATH U3MCHEHUE
B HOBBIX YCJIOBUSIX;

-- YMCTH IMNECPCHOCUTL 3HAHUA B II03HABATCIBbHYIO
U MPAKTHYECKYI0 00J1aCTH )KU3HEIEATSILHOCTH;

- YMGTI) I/IHTerI/IPOBaTI) 3HAHUA nu3 pa3HI>IX
IPEeIMETHBIX 00acTel;

- BbIABUT'AThb HOBBIC niaecu, Hpez{naraTb
OpPUTHHAJILHBIC ITOJIX0/IbI U PEIICHUS;

U CIIOCOOHOCTD uX HCIIOJIL30BaHUS

B IIO3HABATEJIbHOM M COLIMAIbHOMU IMPAKTHUKE

YCITyT, HAJIOTH, 3a/1a4H U3 O0JIACTH YIPABJICHUS JIMYHBIMU U CEMECHHBIMU
(¢uHaHCAMM); COCTABIISATH BBIPAXKCHUSA, YPABHEHHS, HEPABEHCTBA U HX
CHUCTEMBI TIO YCJIOBHIO 3aJ[au, WCCIICAOBATh IOJIyYCHHOE pEIICHUE U
OLIEHUBATh MPABIONOA0OHOCTD PE3YIIbTATOB;

- YMETh OINEPUPOBAThH MOHATHIMU: CpeHEe apuPMETUIECKOEe, MEHAaHa,
HauOosnpIllee M  HAaWMEHbIIEE 3HAYCHHUs, pa3Max, JHCIepcus,
CTaHJAPTHOE OTKJIOHCHHWE YHCJIOBOTO Ha0bopa; yMEHWE H3BJICKATh,
MHTEPIPETHPOBATh WH(POPMALIMIO, TPEACTABICHHYIO B Ta0NMIax, Ha
nuarpaMmax, rpaukax, OTpa)karollyl0 CBOWCTBA PEajbHBIX MPOILIECCOB
W SBJICHUH; NPEACTABIATh HHDOpPMAIMIO C TOMOLIbI0 Ta0IHMIl W
JarpaMM; HCCJIEIOBaTh CTAaTHCTUYECKUE JIaHHBIC, B TOM YHCJE C
NpUMEHEHHEM TPpapUUECKIX METOIOB M AJIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBaTH MOHATUSAMH: CIIyYaHHBIA ONBIT W CiIydailHOE
COOBITHE, BEPOATHOCTH CIIy4aifHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJIB30BAHUEM TIpaUUECKHX METOJIOB; TPUMEHSThH
(GOpMyIBI CIOXXEHUS W YMHOXKEHHUS BEPOSTHOCTEH, KOMOHMHATOPHBIE
dakTel ¥ (GOPMYJIBI TPHU PEHICHUU 33]ad; OICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHIT; 3HAKOMCTBO CO CITyYailHBIMHU BEIMYMHAMU; YMECHHE
INPUBOAUTE IPUMEPHI MPOSBICHHS 3aKOHA OOJIBIINX YKCET B IPUPOAHBIX
¥ OOIIECTBEHHBIX SIBICHUSIX;

- yMeThb OINEpUpOBATh MOHATHAMM: TOYKa, TMpsAMas, IUIOCKOCTb,
NPOCTPAHCTBO, JBYTPAHHBIA  YroJl, CKPEUIMBAIOIIMECS  TPsSMBIE,
HapayIeIbHOCTh M MEPIEHANKYISIPHOCTh MPSIMBIX M IJIOCKOCTEH, yroi
MEXIY TPSAMBIMH, YTOJI MEXAY MPSAMOH M IUIOCKOCTBIO, YTOJl MEXIY
IUIOCKOCTSIMH, PacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PacCTOSIHUE MEXIY
NPSIMBIMH, PACCTOSTHUE MEXKIY TUIOCKOCTSIMH; YMEHHE UCTIOIb30BATh TIPU
peleHny 3a7ad U3y4deHHbIe (aKThl M TEOpPEMbl IJIAHUMETPUHU; YMEHHE
OIICHUBATh pa3Mephbl 00BEKTOB OKPYKAIOIIETO MUPA;

- yMeTh ONEpUpOBaTh  TMOHATHSAMM: MHOTOIPAaHHHMK, CEUYEHHUE
MHOTOTpaHHHKa, Ky0, MapajuieNienuIie]l, mpu3Ma, nupamuna, purypa u
MOBEPXHOCTh BpaLIeHHUs, IIMITUH]IP, KOHYC, 1Iap, cdepa, ceueHus: Gurypsl
BpallleHHs, TUIOCKOCTh, Kacaromasicsi cdepsl, NIHIHMHIpA, KOHYcCA,
IUIOIAJb TOBEPXHOCTH NHPAMHJbL, MPHU3MBI, KOHYCa, UHWIMHIPA,
miomanas chepbl, 00beM Kyba, MPSIMOYTrOJHHOTO TMapajuIeNICHUIea,




NUpPaMU/bl, MPU3MBI, IMIMHAPA, KOHYycCa, IIapa; YMEHHE H300pakaTh
MHOTOTPaHHUKU W IOBEPXHOCTH BPALICHUS, MX CEUEHUS OT PYKH, C
IIOMOUIBIO YEPTEIKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMEHUE
pacno3HaBaTb CHMMETPHUIO B IIPOCTPAHCTBE;, YMEHHE pACIIO3HABaTh
IIPaBWJIBHBIE MHOTOIPaHHUKH;

- yMETb ONEpPUpOBaTh MOHATUSAMU: JABM)KEHHE B IPOCTPAHCTBE,
nofo0Hble  (UIYpbl B IPOCTPAHCTBE; MCIIOJIB30BaTh OTHOILICHHE
IoIaAel moBepxHocTell 1 00BEeMOB MOJOOHBIX (DUTYp NPU PEUICHUU
3ajad4;

- YMETb BBIYUCIATh TEOMETPUUECKHE BETUUHHBI (JIJIMHA, YTroJ, M0,
0o0beM, IJIOLIa/b MOBEPXHOCTH), UCHONb3Yys H3Y4YEeHHBbIE (QOPMYJBI U
METO/IbI;

- YMETb ONEPUPOBATH MOHATUSAMU: NPSIMOYIOJIbHAs CUCTEMA KOOPAMHAT,
KOOpJMHAThl TOYKH, BEKTOpP, KOOPJIMHATBl BEKTOpa, CKaJsIpHOE
IIPOU3BENECHUE, Yrojdl  MEXAy BEKTOpaMH, CyMMa  BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpAa HA YUCJIO; HAXOAWUTHh C IOMOIIBI0 M3YUYEHHBIX
bopMy1 KOOpIUHATBI CEpElUHBl OTPE3Ka, PACCTOSIHME MEXIY JBYMs
TOYKaMH;

-yMeTb BbIOMPATh NOAXOAALINHI U3YYEeHHBIH METO JUIsl PELIeHUs 3a/JauH,
pacrno3HaBaTh MareMarudyeckue (akTbl U MaTeMaTUYeCKHe MOJEIU B
OPUPOJHBIX M OOIIECTBEHHBIX SBJICHUAX, B HCKYCCTBE; YMEHHUE
IIPUBOAUTH IPUMEPHl MAaTEMaTUYECKMX OTKPBITUH POCCHUCKON U
MHUPOBOM MaTeMaTU4E€CKON HAYKH;

- YMEeThb ONEpUpOBaTh NOHSTHUSIMM: OIpEAEICHHE, aKCHOMa, TEopeMa,
CIIEJICTBUE, CBOMCTBO, IIPU3HAK, JOKAa3aTEJIbCTBO, PABHOCUJIbHBIE
(bOpMyIHUPOBKH; yMEHUue (dhopMynupoBath oOpaTHOE u
IIPOTUBOIMOJIOKHOE YTBEpXKJIECHUE, IPUBOIUTH IIPUMEPBI u
KOHTPIIPUMEPHI, HUCIOJIb30BaTh METOJl MAaTeMaTH4YEeCKOW WHJIYKIUH;
IIPOBOAMTH  JOKA3aTENbHBIE PpACCY)KIEHUS TpU pPELIEHUH 3ajad,
OILICHUBATh JIOTUYECKYIO NMPABUIBLHOCTh PACCYKICHUM;

- YMEThb ONEpUpPOBAaTh TIOHATHUSMU: MHOXECTBO, IOJAMHOXKECTBO,
orepanuu Haj MHO>KECTBaMU; yMeHHe HCII0JIb30BaTh
TEOPETUKOMHOKECTBEHHBI  ammapar JUIsl  ONHUCAaHUS  pEallbHBIX
IIPOLIECCOB M SIBJIEHUM IpPHU pEIIEHUHU 3a/lad, B TOM 4YHCIE U3 JPYTUx




y4eOHBIX TIPEIMETOB;

- YMETb ONEepUpPOBaTh MOHATHAMU: Tpad, CBI3HBINA rpad, IEepeBo, IUKI,
rpag Ha MJIOCKOCTH; YMEHHUE 33/1aBaTh U ONUCHIBATh rpadbl pa3InuHbIMU
crioco0amu; UCIOIB30BATh Tpadbl MPU PEIICHUH 3a1a4;

- YM€Th CBOOOJHO OIEPUPOBATh NOHATUAMM: COUETaHUE, IEPECTAHOBKA,
YHUCIO COYETAHWH, YUCIIO TepecTaHoBOK; OmHOM HploTOHA; ymeHue
IPUMEHATh KOMOMHATOpHbIE (AKTBI M pacCyKIEHHUs Uil pPELIeHUs
3ajad;

-yMeTb ONEpUPOBaTh MOHATUSAMH: HATypallbHOE YMCIO, LIEJI0€ YHCIO,
OCTaTOK IO MOJYNIO, PAlMOHAIBHOE YUCIIO, MPPALMOHATIBHOE YHUCIIO,
MHOXECTBAa HATypalbHbIX, ILEJbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeNT, yMEHHE HCIOJIb30BaTh MPU3HAKH JIEIUMOCTH, HAMMEHBIINN
o0mui JenuTenb U HauMeHbllee ollee KpatHoe, airoputM EBkimna
OpU pEIIeHUH 33/a4; 3HAKOMCTBO C pPAa3IMYHBIMH TO3MLIMOHHBIMU
cUCTeMaMM CUMCIICHHUS;

- yMeThb CBOOOJHO ONEpPUPOBATH TIOHATHAMH: CTEIEHb C LEJNbIM
nokasareseM, KOpeHb HaTypajIbHON CTENEeHU, CTEIEeHb C pallMOHAIbHBIM
[OKa3zaTejeM, CTeneHb ¢  JCHCTBUTENbHBIM  (BELECTBEHHBIM)
nokaszarejaeM, JIOrapugM UHClla, CHHYC, KOCHHYC M  TaHI€HC
MIPOU3BOJILHOTO YHCIIA;

- yMeThb ONEpUpOBaTh MOHATUSAMHU: TOXKIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHWE, HEPaBEHCTBO, CHUCTEMa YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHOCTh YPAaBHEHUH, HEPABEHCTB M CHUCTEM,
panMoHaNbHBIE,  HMPpPAlMOHANBHBIC,  MOKa3aTeJbHBIE,  CTETICHHBIC,
JorapupMHUUECKUe, TPUTOHOMETPUYECKHE YypaBHEHHs, HEPABEHCTBA U
CHCTEMBI; YMEHHWE pellaTh YpaBHEHUS, HEPAaBEHCTBA W CHCTEMBI C
MOMOILBIO Pa3IMYHBIX INPHEMOB; pelIaTh YpPaBHEHUsS, HEPaBEHCTBA U
CHUCTEMBI C TApaMETPOM; IPHUMEHSATh YPaBHEHWs, HEPABEHCTBA, WX
CHCTEMBI JUIsl PEIIeHUs] MaTeMaTHUYeCKUX 3a7ad W 3a]a4 U3 Pa3TUUHBIX
oOracTell HayKu U peaJibHOM JKHU3HH;

-yMeTb CBOOOJIHO OMEpUPOBaTh MOHATUAMU: Tpaduk GpyHKIMH, OOpaTHAs
byHKIMA, KoMno3uuus (QyHKUUN, JUHeWHas (yHKUWA, KBaJpaTHYHas
¢byHkuus,  cremeHHas — (QYHKUMS € LEJBIM  TIOKa3aTeleM,
TPUTOHOMETpHUYECKHEe (YHKIHMH, OOpaTHbIE TPUTOHOMETPUYECKHE




GyHKIMM, TOKa3zaTelabHas u Jorapudmuueckas (QyHKIMM; yMeHHE
cTpouth rpaduku (YHKIMHA, BBIIOIHATH NpeoOpazoBaHus TrpaduKoB
GYHKIMIA; yMEHHE HCIOJIb30BaTh Tpadgukn (YHKIUH [UId W3ydeHUsS
MPOIECCOB M 3aBHCUMOCTEH NP pEIIeHUH 3a/ad U3 JAPYruxX yueOHBIX
NPEAMETOB U M3 PEATbHON XU3HM; BBIpAXaTh (OPMYJIaMH 3aBUCHMOCTH
MEXIy BEIWYMHAMH; YMEHHE CBOOOJHO OIEPUPOBATH TOHATHAMU:
YEeTHOCTh (DYHKUIMH, NEPHOAMYHOCTh (YHKIUH, OrPAaHHMYCHHOCTD
(GyHKINU, MOHOTOHHOCTh (DYHKIIUH, SKCTpeMyM (YHKIHHU, HanOOJbIIee
U HauMeEHbIIee 3HaYeHHs QYHKIIMU Ha TIPOMEXYTKE; YMEHHE ITPOBOIUTH
ucciieioBaHne (YHKIMHU; YMEHHE HCIIONB30BaTh CBOMCTBA M TrpaduKu
GyHKIMA 7S pelleHHMs  ypaBHEHWI, HEpPaBeHCTB W 3ajad  C
napameTpamMu; H300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOKECTBA
pelIeHuil ypaBHEHH, HEPABEHCTB M UX CHCTEM;

- yMeTb CBOOOJHO ONEPUPOBATh MOHSATUSMH: TIOCIEIOBATEIHLHOCTS,
apudmeTHIecKas porpeccus, reoMeTpuvecKas IpOTpeccHs,
OeckoHeYyHO yOBIBaoOlasi TeOMETpUYecKas IPOrPEcCHs; yMEHHUeE
3a71aBaTh MOCJIEOBATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- yMeThb ONEpHpPOBaTh MOHATUSAMH: HENPEPBIBHOCTh  (YHKIIHUH,
acUMITOTHl Tpaduka GYHKOWW, TepBas © BTOpas IPOW3BOIHAS
(GyHKLINMU, TEOMETPUYECKMH U (U3UYECKUH CMBICT MPOM3BOJIHOM,
nepBooOpaszHasi, ONpEACICHHBI  WHTETpal; yMEHHEe  HaXOJWUTh
acUMITOTHl rpaduka (YHKIUM; YMEHUE BBIYMCIATH IPOU3BOIHBIC
CYMMBI, TIPOU3BEACHHUS, YaCTHOTO M KOMITO3UIMH (DYHKIMHA, HAXOAUTh
ypaBHEHHE KacaTelIbHON K rpauky (QYHKLIUH; YMEHHE HCIOJIb30BATh
NPOM3BOMHYIO Ui HCCIEeNOBaHWUA (QYHKIWH, [UIS  HAXOXKICHUS
HAWJIy4lllero pelieHus: B TNPHUKIAJHBIX, B TOM YHCJIE COLHUAIBHO-
HYKOHOMHYECKUX W (PU3MYECKHX 3ajadax, IJIsl ONpeNeIeHUs] CKOPOCTH U
YCKOPEHHUS; HaXOIUTh IUIOMAAM M O0O0BbeMbl (UTYp C MOMOIIBIO
WHTETpaja; MPUBOJUTH MPUMEPHl MAaTEMaTHYECKOTO MOICTHUPOBAHHS C
noMoIIbI0 AU depeHnanbHbIX YpaBHEHHH;

- YMETh ONEPHPOBATH MOHATHIMHU: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIE
KOMILJIEKCHBIE YHCIa, MOJYJIb U apr'yMEHT KOMIUIEKCHOTO 4ucina, hopma
3aITMCH KOMIUIEKCHBIX 4Hcen (TeOMEeTpHUecKasi, TPUTOHOMETpUYecKas 1
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anreOpanyeckas); yMeTh IMPOU3BOJAUTH apH(MeTHYecKue IeHCTBHUS C
KOMIUICKCHBIMH ~ YHCIIaMH; TPUBOAWUTH IPHUMEPHl  HCHOJIb30BAHUS
KOMITJIEKCHBIX YHCEIT;

- YMeTh CBOOOJIHO OIEPUPOBATH MOHATUSAMU: CpeaHee apu(pMETUYECKOE,
MeJuaHa, HauOoJIbIlIee ¥ HAaUMEHbIee 3HAYCHUS, pa3Max, TUCIIEpCHs,
CTaHJAPTHOE OTKJIOHEHHWE Il ONMCAHMS YHCIOBBIX JaHHBIX; YMEHHE
UCCIIE0BAaTh CTATUCTUYECKUE MAaHHBIC, B TOM YHUCIE C NPHUMEHEHHEM
rpadMUecKuX  METOJOB M  JJIEKTPOHHBIX  CPEICTB; TpapuuecKu
UCCIE0BaTh COBMECTHBIC HAONIONEHHS C TOMOINBIO  JHarpamMm
paccenBaHMs U JINHEWHOU PErpeccuu;

- yMeThb HaxOIWTh BEPOSTHOCTH COOBITHH C HCIIOJb30BAHUEM
rpadMUecKuX METOJOB; MPHUMEHATh JUISI pemeHus 3anad (HopMyJibl
CIIOKCHHUSI M YMHOKEHHSI BEPOSITHOCTEH, (POPMYJTY TIOIHOW BEPOSITHOCTH,
dopmyny beprymnu, koMOuHAaTOpHBIE (aKThl U (HOPMYIIBI; OLIEHUBATH
BEPOSITHOCTH PEANbHBIX COOBITHI; YMEHHE ONEpHUPOBATH HMOHSATHUSMHU:
cilydaiiHasi BEJIMYHMHA, PAcIpee]IeHue BEPOSTHOCTEH, MaTeMaTu4eckoe
OXKHJAQHHE, [HCIEepCHs W CTaHIAPTHOE OTKJIOHEHHE CIIy4alHOW
BEIMYMHBI, (YHKIUU pPACHpEIeNeHUsI W TUIOTHOCTH PaBHOMEPHOTO,
M0Ka3aTeIbHOr0 ¥ HOPMAJIBHOIO pacHpeesieHH; yMEHHEe UCI0Ib30BaTh
CBOWCTBA M3YYCHHBIX PACHpPEIeNICHUH Ul PEeIICHHUs 3a]a4d; 3HAKOMCTBO
C TOHATUAMH: 3aKOH OOJIBIIMX 4YHCEld, METOJbl BBIOOPOYHBIX
WCCIIC/IOBAHMIA; YMEHHE NPUBOAUTH TPUMEPHI TPOSBICHHUS 3aKOHA
OOJIBLINX YHCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSX;

- YMETb CBOOOHO OIEPHPOBATH MOHATUSAMH: TOUKA, MPSIMast, TUIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUI yroj, JBYIpaHHBIH yrod,
TpEXTPaHHBIHI yrod, nepeceKaroIuecs, napaJulebHbIe "
CKpEIMBAIOIIMECs MpPsSIMbIe, MapajUIeIbHOCTh W TMEPHEeHIUKYISIPHOCT
NPSIMBIX U TUIOCKOCTEH, YroJ MEXAY MPSIMBIMH, YTOJ MEXIY HPSIMOHA U
IUIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh MpU
pemeHn: 3a7ad u3y4YeHHbIe (aKThl M TEOPEMBI IUIAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYXKAaIOLIeM MHUpPE; YMEHUE
OTIEPHPOBATh TOHSATHSIMH: MHOTOTPAaHHUK, CEYCHHWE MHOTOTPaHHUKA,
NpaBUIbHBI ~ MHOTOTpPAaHHHMK, TIpH3Ma, nHpamuaa, ¢urypa u
MOBEPXHOCTh BpAlICHWs, IHMIMHIP, KOHYC, mmap, cdepa, pasBepTka
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IIOBEPXHOCTH, CEYEHUs KOHyCa W LMJIMHJIpA, MapajulelbHble OCH WIN
OCHOBAHMIO, CEYECHHUE IIapa, MIIOCKOCTh, Kacaromascs chepbl, IUIHHIPA,
KOHyCa; YMEHHME CTpPOUTh CEYEHHE MHOTOTpaHHMKA, H300paxarhb
MHOTOTPaHHHUKH, (UTYPHI U TOBEPXHOCTU BpAILICHHS, UX CECUCHHS, B TOM
YHCIIe ¢ TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHHE IPUMEHATh CBOWCTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSTENHHO (POPMYITUPOBATH ONPEACICHHUS
U3ydaeMbIX (Uryp, BBIABUIaTh TUIIOTE3bl O CBOWCTBaX M IpHU3HAKaX
reOMEeTpHUECKUX (HUTryp, 0OOCHOBBIBATH MJIM ONPOBEPraTh UX; YMEHUE
OPOBOJUTh KJIAacCUPUKALMIO (GUIYp 1O pa3IMyHBIM IPU3HAKaM,
BBITIOJIHATh HEOOXOAUMBIE IOTIOJTHUTENbHBIE IOCTPOCHMUSI;

- YMETb CBOOOJHO ONEpUPOBATh MOHATUAMM: IJIOUIAAb (QUTYpPBI, 00bEM
¢Gurypsl, BeIWYMHA yrja, pacCTOSHUE OT TOYKH JI0 IIJIOCKOCTH,
paccTosHUE MEXAY MpPSAMBIMH, pPACCTOSIHUE MEXAY IUIOCKOCTSIMH,
Iomaab cQepsl, IUIOMAIs MOBEPXHOCTH MUPAMUIBI, TPU3MBI, KOHYCA,
IMHApa, 00BeM  Ky0a, HIpSAMOYTOJIBHOTO  Iapajulesenuiesna,
NUpaMUJIbl, TPU3MBI, LMIMHApPA, KOHYyca, IIapa; YMEHHE HaXOJIWUTh
OTHOIIeHHE 00bEMOB MOJOOHBIX UTYD;

- YMETh CBOOOJHO ONEpPUPOBATH MOHATUSAMU: JBH)KEHUE, MMapaliebHbII
IIEPEHOC, CHUMMETpPUS Ha IUIOCKOCTU M B TIPOCTPAHCTBE, IIOBOPOT,
npeoOpazoBaHue MoAo0usi, Moj0OHbIE (PUTYpBI; YMEHHE pacro3HaBaTh
paBHbIE M MOA0OHBIE (PUTYpHI, B TOM YHCIE B INPHUPOJE, HCKYCCTBE,
apXUTEKType; YMEHHE HCIIOJIb30BaTh TI'€OMETPUYECKUE OTHOLIEHUS,
HaXOJUTh F€OMETPUYECKUE BEIMYUHBI (AJIMHA, YTOJI, MJIOMIAaab, 00BEM)
IpU pELIeHUuM 3a/ad U3 JAPYTrux yueOHBIX MPEIMETOB U U3 peanibHOU
KHU3HM,

- yMeTh CBOOOJIHO OINEpPHpPOBATh MOHATUSAMU: MPSIMOYTOJIbHAs CHUCTEMaA
KOOP/IMHAT, BEKTOp, KOOPAWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha YHCIIO, Pa3jIoKEHUE BEKTOpA I10
0a3ucy, CKaJsipHOE MPOM3BEACHUE, BEKTOPHOE IPOU3BEICHHE, YIOJ
MeEX/1y BEKTOpaMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIM U KOOPIUHATHBIN
METOA JJISl PEelICHHUs] TeOMETPUUECKUX 3a/1a4 U 3aJad JPYTUX y4eOHBIX
MIPEAMETOB;  ONEPUPOBATH IMOHATUAMM: MaTtpuua 2x2 u  3x3,
ONPEAEINTEND MaTPUILIBl, FEOMETPUUYECKHUI CMBICIT ONPEAEINUTENS;

- YMeTb MOJIEJINPOBATh peajbHble CHUTyallUM Ha $3bIKE MaTEMAaTHUKW;
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COCTaBJISITh BBIPAXKECHUS, YPABHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO
YCIOBUIO  3aJa4yd,  MCCIEAOBaTh  IIOCTPOEHHBIE  MOJEIM  C
HCIIOJIb30BaHUEM armapaTa aiareOpbl, HHTEPIPETUPOBATH MOTYUCHHBIN
pe3ynbTaT;  CTPOUTh  MATEMAaTHYECKUE  MOJIEIM €  [OMOIIbIO
F€OMETPUYECKUX NOHATUH M BEJIWYWH, pEIllaTh CBSI3aHHbIE C HUMU
MpPaKTUYECKUE 3aJladyd; COCTAaBJSATh BEPOATHOCTHYIO MOJEIb U
WHTEPIPETUPOBATh IOJIYYEHHBIM pe3yabpTaT; pelarb MpUKIaJIHbIE
3alayd  CpeACTBAMM MAaTeMaTHYeCKOTO aHajiu3a, B TOM YHCIIE
COLIMATILHO?KOHOMHUYECKOT0 U (PU3UYECKOTO XapaKTepa;

- yMeHHUE BBIOMpATh TMOJAXOAIIMNA METOJ MJsi PEelIeHUs 3a]auH;
MNOHUMAaHHWE 3HAYUMOCTM MATEMATUKM B HW3YYEHUU MPUPOJHBIX U
OOIIIECTBEHHBIX MPOIIECCOB M  SIBIICHUM,; YyMEHHE Ppaclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MATEMAaTHKHW B MCKYCCTBE, YMEHHE IMPUBOJUTH

IIPUMEPBl  MATEMAaTUYECKUX OTKPBITUM POCCUMCKOM M  MHUPOBOHU
MaTEMaTUYECKON HAYKU
OK 02 B o0nactu eHHOCTH HAYYHOTO MTO3HAHMS: - yMeThb OINEpPUpPOBaTh TMOHATUSAMHU: palUMOHATIBHAA  (QYHKIHS,
Hcnonbs3oBarh -c(hOpMUPOBAHHOCTb MHUPOBO33pEHUS, | MOKa3aTeslbHas (YHKUMSA, CTerneHHas (YHKUMs, Jorapudmuyeckas
COBPEMEHHBIE COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO | QYHKIIMSI, TPUTOHOMETpUUYecKrue (QYHKIUHU, 0OpaTHbIe (DYHKIIUU yMEHUE
CpeICTBa MIOMCKA, | pa3BUTHsI HAayKM M  OOLIECTBEHHOW MPAaKTHKH, | CTPOUTh TI'padUKH HM3Y4YEHHBIX (DYHKIHUM, HCIONb30BaTh rpaduku mpu
aHaIu3a u OCHOBAHHOTO Ha Janore KYJbTYp, | U3y4E€HUH IPOIECCOB U 3aBUCUMOCTEH, IPU PELICHUHU 3a/1a4 U3 JIPYrux
UHTEpIpeTallid | CIOCOOCTBYIOIIEIO OCO3HAHMIO CBOETO MeCTa B | yUeOHBIX TMpeIMETOB M 3aJad M3 pealbHOM JKHU3HM; BBIpaXaTb
uH(pOopMaluu 1 MOJIUKYJIBTYPHOM MHPE; (dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;
UH(POPMALIMOHHBI | - COBEPIIEHCTBOBAHHE S3BIKOBOM W YHUTATENbCKOW | - YMETh ONEpPUpPOBATh TMOHATHSAMHU: TOXKIECTBO, TOXKJIECTBEHHOE

€ TEXHOJIOTUH
JIUISL BBITIOJTHEHUS
3a1a4

npodeccuoHanbH
O IeATSITbHOCTH

KyJbTYpbl KaK CpEICTBA B3aUMOJCHUCTBUA MEXKIY
JIXOIbMU U TIO3HAHUS MUDA;
- OCO3HAaHHWE IIEHHOCTHM HAy4YHOU JEsTEIbHOCTH,

TOTOBHOCTb OCYIIECTBIIATh IIPOEKTHYIO u
HCCJIEIOBATEIbCKYIO ACSITENbHOCTh WHIUBUAYATbHO
u B rpymnme.
OsnageHune YHUBEPCAIbHBIMH y4eOHBIMU

MIO3HABATEbHBIMU AEHCTBUSIMMU

B) paboTa ¢ uHpopmaiuei:

- BJIQZIeTh HABBIKAMHM TOJY4YEHUs HH(POpMAIMU U3
HUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOATEIIBHO

npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpaBHEHUH U
HEpaBEHCTB, PABHOCUJIBHOCTh YPAaBHEHUI, HEPaBEHCTB U CHCTEM,
panroOHAIbHBIC, HppaluOHAJILHEIC, II0Ka3aTCJIbBHBIC, CTCIICHHBIC,
JorapupMHUUECKUe, TPUTOHOMETPUYECKHE YpaBHEHHUS, HEPABEHCTBA W
CUCTEMBI;, YMCTb pPCIIaTb YPAaBHCHHUA, HCPABCHCTBA M CHUCTEMBI C
MOMOIIBIO Pa3IMYHBIX MPHEMOB; pellaTh YpaBHEHUs, HEPaBEHCTBA U
CUCTEMBI C MapaMETpPOM; IPUMCHATbL YPAaBHCHUSA, HCPABCHCTBA, HX
CHCTEMBI JUIsl PEIIeHUs] MAaTeMaTHYeCKUX 3aj7lad U 3a]a4 U3 Pa3IUUHbIX
oOmnacTeil HayKu U pealbHOMN )KU3HH,

- YMEeTh CBOOOJHO ONEpUPOBATh MOHATHAMM: JABMKEHHE, MapalieIbHbIN
MEPEeHOC, CHUMMETPUs Ha ITUIOCKOCTH M B TIPOCTPAHCTBE, ITOBOPOT,
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OCYLIECTBJISATh TIOMCK, AHAJIM3, CUCTEMATU3aLUI M
UHTEpHpeTanrio UHGOPMAIMKA Pa3IMYHBIX BHIOB U
dbopM npeacTaBieHUS;

- CcO3JaBaTh TEKCThl B pa3IM4yHBIX (opmarax ¢
y4eTOM Ha3HaueHus HuHpopManMu U  LEeJIeBOU

ayIUTOPUH,  BBIOMpas  ONTUMAIbHYIO  (opmy
NPEJICTABIICHUS U BU3yaTH3allHH;

- OIEHUBATh  JIOCTOBEPHOCTh,  JICTUTUMHOCTH
UHPOpMAllUK, €€ COOTBETCTBHE IMPABOBBIM U

MOPaJIbHO-3THUYCCKUM HOPMaM;
- HCIIOJIBb30BaTb CpCACTBA I/IHq)OpMaI_II/IOHHHX n

KOMMYHUKAIIMOHHBIX TEXHOJOTHI B peIcHUN
KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX U
OpraHM3allMOHHBIX  3aJady  C COOIIIOICHIEM
TpeOOBaHUN 3PrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI,  pecypcocOepexeHMsi, IpaBOBBIX U
9THUYECKUX  HOpPM,  HOpM  HMH(OpPMAIMOHHOU
0€30I1aCHOCTH;

- BIIQJIETh HAaBBIKAMU pPAClO3HABaHMUS M 3allUThI
uHpopMaluy, HMHPOPMAIMOHHON  Oe3omacHoOCTH
JUYHOCTH

npeoOpa3zoBaHue Moa00usI, MOJO0OHBIE (UTYpPBHI; YMETh pPAacIO3HaBaTh
paBHBIE U MOAOOHBIC (PUTYpPBHI, B TOM YHCIE B TPUPOJE, HCKYCCTBE,
apXHUTEKTYype; YMETh WCIOJB30BaTh T'€OMETPHUYECKHE OTHOIICHUS,
HAXOJUTh T€OMETPUUYECKUE BEIIMYMHBI (UIMHA, YTOJ, TUIOMIAb, 00bEM)
NpU pelIeHUM 3a7ad W3 JPYIHX YYEOHBIX NMPEAMETOB M U3 peallbHOU
JKU3HU

OK 03
IInanupoBats 1
peann30BBIBATH
COOCTBEHHOE
poQeCCHOHAIIbH
0€ ¥ JINYHOCTHOE
pa3BHTHE,
npeIpUHIMATEN
BCKYIO
NEeSITeNILHOCTD B
poQeCCHOHAIbH
oif cepe,
UCTIOJTb30BaTh

B o6nactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMUS:

- c(OpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUA,
ATUYECKOTO TTOBEACHUS;

- CIIOCOOHOCTH OIICHMBATh CHUTYAIHMIO0 U MPUHUMATh

OCO3HaHHbIE pelieHus, OpPUEHTHUPYSICh Ha
MOpaJIbHOHPABCTBEHHBIE HOPMBI U LIEHHOCTH;
- OCO3HaHHME JIMYHOIO BKJaJa B IOCTPOEHUE

YCTOHYHBOTO OyayIIEro;

- OTBCTCTBCHHOC OTHOMICHUC K CBOUM POAUTCIIAM U
(nM) OpyruUM 4YJeHaM CEMbH, CO3JaHHI0O CEeMbU Ha
OCHOBE  OCO3HAaHHOIO  IIPUHATUSA  LEHHOCTEH
CEMEMHON XHM3HU B COOTBETCTBUM C TpaJULUSIMU
HapoaoB Poccuu;

- YMETh OIEPHPOBATH TOHATHSAMH: PAIMOHAIBHBIE, WPpAIOHAIBHBIE,
noKa3aTesbHble, CTENEHHbIE, JOrapu(PpMHUUECKUE, TPUTOHOMETPUUYECKHE
yYpaBHEHHsI M HEPAaBEHCTBAa, WX CHUCTEMBI, - YyMETh OIEPHUPOBATH
NOHATUSIMM:  MHOTOIPDAaHHHMK,  CEYEHHE  MHOTOrpaHHHKa,  KYO,
napajieNienunesl, Mpu3Ma, NHpamMuaa, ¢GuUrypa ©  MOBEPXHOCTh
BpallleHNs, LWIMHAP, KOHYC, map, cdepa, ceueHus: Gurypsl BpalleHus,
IUIOCKOCTh, ~Kacarommasicsi cdepbl, IWINHIpA, KOHYyca, IUIOMAAb
MOBEPXHOCTU MUPAMUJIbI, IPU3MBbI, KOHYCA, IUIMHIPA, TUIOIMAAb ChEpHI,
0o0beM Ky0a, MpsIMOYTOJIBHOIO Mapajuieienurnena, MTupaMuibl, TpU3Mbl,
IWIMHApA, KOHYca, [1apa;

YMEHHE HW300pakaTh MHOTOTPAaHHHKH W TOBEPXHOCTH BpAIEHUS, X
CeUeHUs OT PYKH, C TIOMOUIbI0 UEPTEXKHbIX WHCTPYMEHTOB U
DJIEKTPOHHBIX ~ CPEJICTB; yMETh  PACMO3HABATh CHMMETPHIO B
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3HAHHUSA 110
¢duHaHCOBOM
IPaMOTHOCTH B
pa3IMYHbBIX
KHU3HEHHBIX
CUTYalUsAx

OBiagenue
JICHCTBUSIMU:
a) CaMOOpraHu3aLus:

- CaMOCTOATEIbHO OCYILECTBIIATh IO3HABATEJIbHYIO
NeSITeIbHOCTb, BBIABIATH NPOOJEMBbI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIE 3a/1a4u B
00pa30BaTEeNbHON  JESATENbHOCTH U KU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITEJIBHO COCTAaBJIATH IIJIaH  PEIICHUs
npoOJieMbl C  Y4eTOM HMEIOLIUXCS  PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

CHocoOCTBOBaTh (POPMUPOBAHUIO U  HPOSIBICHUIO
HIMPOKOM 3pyIUIMM B pa3HbIX O0JIACTAX 3HAHUIM,
IIOCTOSIHHO TIOBBIIIATh CBOMl 0Opa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh TNpUEMbl peQUIeKCUH JUIsl OLEHKHU
CHUTYallUH, BBIOOpA BEPHOTO pEILICHMUS;

- yYMeThb OLIGHMBAaTb pPUCKU U CBOEBPEMEHHO
IIPUHUMATD PELIEHUS 110 UX CHUKECHHUIO;

B) OMOLIMOHAIBHBIA HWHTEIJIEKT, NpeanoJararomui
c(hOpMUPOBAHHOCTH:

BHYTPEHHEI MOTHBAIMM, BKJIIOYAIOIIEH CTpEMIICHUE
K JIOCTW)KEHHIO 1EeIW U YCHeXy, OINTHUMU3M,
WHUIMATUBHOCTh, YMEHHUE NEHCTBOBAaTh, UCXOAS W3
CBOMX BO3MOXKHOCTEN;

- SMIAaTHH, BKIIOYAIOLIEH CIMOCOOHOCTh MOHHUMATh
OMOLIMOHAIBHOE COCTOSIHUE APYTUX, YYUTHIBATh €rO
IPU OCYIIECTBIIEHUN KOMMYHHUKAIIMH, CHOCOOHOCTH K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh
BBICTPAauBaTh OTHOLIEHUS C JPYTMMH JIIOAbMH,
3a00TUTHCS, TIPOSIBIATH MHTEPEC U paspemiarb

YHUBCPCAJIIbHBIMU PETYJIATUBHBIMUA

IIPOCTPAHCTBE; YMETh PaclO3HaBaTh NIPaBHJIbHbIE MHOTOTDAHHUKH;

- YMETbh ONEPUPOBAThH MOHATUSAMU: NMPSIMOYIOJIbHAS CUCTEMAa KOOPJAMHAT,
KOOpJMHAThl TOYKH, BEKTOP, KOOPAMHATBI BEKTOpPa, CKAJIAPHOE
IIPOU3BENECHUE, Yrojdl  MEeXAy BEKTOpaMH, CyMMa  BEKTOpOB,
IIPOM3BEJCHNE BEKTOpAa Ha YHUCIIO; HaXOAUTh C IMOMOIIBIO H3YyYEHHBIX
bopMyT KOOpAMHATHI CEpelUHBI OTpPEe3Ka, PACCTOSTHUE MEXIy IBYMS
TOYKaMHU
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KOH(JIUKTBI

OK 04
DddexkTuBHO
B3aMMO/ICHICTBOB
aTh U paboTaTh B
KOJUICKTHUBE U
KOMaHie

FOTOBHOCTb K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTU U
CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HABBIKAMU Y4EOHO-HCCIIEI0BATEIbCKOM,
IIPOEKTHOM M COLMAJIbHOMN ESITEIbHOCTH;

OBnajieHue YHUBEPCATbHBIMU KOMMYHUKATHUBHBIMHU
NEUCTBUSIMU:

0) cCOBMECTHasl I€SITEIIbHOCT:

- TIOHUMaTh M HUCIOJb30BAaTh IPEUMYIIECTBA
KOMaHTHON u WHJMBHTyaIbHOU paboThI;
- MPUHUMATHh LM COBMECTHOM JESATENbHOCTH,
OpPraHU30BBIBATh U KOOPJIUHUPOBATH JICUCTBHS 110 €€
JOCTHKEHUIO: COCTABIISITH  IJIaH  JICHCTBHUI,
pacrpeaeniaTb pojud ¢ y4eTOM MHEHUW YYaCTHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJMHUPOBATh U BHITIOJIHATH PaOOTy B YCIOBHSIX
pealbHOTO, BUPTYaJIbHOTO M KOMOWHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYLIECTBJISITh ~ MO3WTHUBHOE  CTPATErMUECKOE
MOBEJICHUE B PA3JUYHBIX CHUTYallUsX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATHBHBIM.
OBnajeHne  yYHUBEPCATBHBIMU  PETYJISATUBHBIMH
JIEUCTBUSIMHU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- MPUHUMATh MOTHBBI U apTryMEHTHI JIPYrUX JIOJIen
IIPU aHAJIM3€E PE3YNbTAaTOB AEATEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPABO APYIUX JIOJAEH HA
OIINOKH,

- pa3BUBaTh CIOCOOHOCTH TIOHUMATh MHP C MO3UIIUN
JIPYroro 4eaoBeKa

- YMETb OIEpPUPOBATh IOHATUAMM: CIyYalHBIA ONBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4yallHOro COOBITHSA; YMETb BBIUUCIATh
BEPOSTHOCTh C HCIOJB30BAHUEM TpaUUECKHX METOJOB; NPUMEHATH
(GOopMyNbl CIOXXEHUS U YMHOXXEHHUS BEPOSTHOCTEH, KOMOMHATOPHbIE
dakTel ¥ GOpPMYNIBI TpPHU PEHICHWH 33]ad; OICHUBATH BEPOATHOCTH
peanbHbIX COOBITUI; 3HAKOMCTBO CO CIIy4aliHbIMHU BEJIMYMHAMU;

YMEHME MPHUBOJUTH IPUMEPHI IPOSBIEHUS 3aKOHA OOJIBIIMX YHUCENl B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJHO ONEpPUPOBATH TOHATUSMHU: CTEHNEHb C ILEJbIM
II0Ka3aTesleM, KOPEHb HaTypallbHOM CTENEHH, CTENEHb C PAllMOHAIbHBIM
[IOKa3aTejeM, CTeNeHb €  JCHCTBUTENBHBIM  (BELLECTBEHHBIM)
nokasarenaeM, JIOrapugM Uuclla, CHHYC, KOCHHYC M  TaHI'€HC
IIPOM3BOJILHOIO YHCIIA;

- yMeTh CBOOOJHO ONEPUPOBATH NOHATHAMU: TIpaduK (yHKLIHUH,
oOpatHast (GyHKUOWSA, KOMIIO3WIMS (QYHKIUH, JUHEWHas QyHKIWA,
KBaJpaTH4Has (QyHKIMs, cTerneHHass (YHKIMS C LENbIM TOKa3aTeleM,
TPUTOHOMETpUYECKHe  (YHKIUH, OOpaTHblE TPUTOHOMETPUUYECKUE
GbyHKLIMHU, TOKas3aTelabHas M Jorapupmuueckas (yHKIUH; YMETb
CTpouTh Tpaduku (QYHKIMHI, BBINIOJHATH NpeoOpa3oBaHUsl TpapuKOB
byHKIHi;

- YMEThb HCIOJIb30BaTh Ipaduku (QYHKIUN I U3yUEHUS MPOLECCOB U
3aBUCUMOCTEH MpH pelIeHUH 33/1a4 U3 APYrUX y4eOHBIX NPEIMETOB U U3

peasibHOM  KM3HM; BBIpaXaTb (QopMyJaamMH 3aBUCUMOCTH  MEXKAY
BEIIMYUHAMU;
- CcBOOOJHO  OMepUpOBaTh  MOHATHSMH:  YETHOCTh  (YHKIUH,

NEPUOIMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (YHKLIMH, MOHOTOHHOCTBH
GbyHKIMH, SKCTpeMyM (DYHKITMH, HAaUOOJIbIlIee U HAaUMEHbIIIEEe 3HAUCHUS
(GyHKINU Ha TPOMEKYTKE; YMETh POBOJUTH UCCIIEOBAaHUE (DYHKIIUH;

- YMETb MHCIOJIb30BaThb CBOMCTBA M Trpa@uKu (YHKIHUH IS perieHus
yYpaBHEHMI, HEpaBEHCTB M 3ajJad C MapamMeTpamM; H300pakaThb Ha
KOOPJIMHATHOW  IUIOCKOCTM  MHOJXKECTBA  PEIICHWN  YpaBHEHHH,
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HEPABCHCTB U UX CUCTEM

OK 05 B o0nactu 3cTeTHUECKOTO BOCTIUTAHUS ! - YMETh OINEPUPOBAThH MOHATHAMU: CpeAHee apuPpMeTHuIecKoe, MeIHaHa,
OcymecTBiATh - JCTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYas | HauOojiblllee W  HAaWMEHblLIEe 3HAYeHWs, pa3Max, JAUcCHepcus,
YCTHYIO ACTETUKY OBbITa, HAy4HOTO W  TEXHUYECKOIO | CTAHJAPTHOE OTKIIOHEHHWE YHCIOBOTO Habopa; yMEHHE H3BJICKATh,
Y IIUCbMEHHYIO TBOpYECTBA, CIOpPTa, TPyAa U OOIIECTBEHHBIX | MHTEPIPETUPOBATh MH(POPMALMIO, NPEACTABICHHYIO B Ta0iMLax, Ha
KOMMYHUKAIUIO0 | OTHOLIEHUH; auarpaMmax, rpaukax, OTpa)karollyl0 CBOWCTBA PEaJbHBIX MPOLIECCOB
Ha - CHOCOOHOCTh BOCHPUHUMATh PA3JIUYHbIE BUABI | M SIBJIEHUM; NpeAcTaBIATh HHGOPMALMIO C IOMOIIBIO Taduul U
rOCYJapCTBEHHO | MCKYCCTBA, TPAAULMU U TBOPUYECTBO CBOEIO U IPYrUX | AUArpaMM; MCCIIEIOBAaTh CTATHCTHYECKUE JAaHHBIE, B TOM YHCIE C
M SI3BIKE HAapOJIOB, OIIYIAaTh 3MOLMOHAIBHOE BO3JEHCTBHE | IPUMEHEHHEM IpaUUECKUX METOIOB U JIEKTPOHHBIX CPEJCTB;
Poccniickoit UCKYCCTBA; - yMETb ONEpPUPOBaTh IOHATHUSAMU: TOYKA, MpsMas, IUIOCKOCTb,
denepauyu - yOeXIeHHOCTh B 3HAUYUMOCTH JUISI JIMYHOCTU M | IPOCTPAHCTBO, JBYIPAaHHBIA  yroj, CKpEIIMBAIOLIUECS IpsMbIE,
C y4eTOM oOuiecTBa OTEYECTBEHHOI'O U MHPOBOIO MCKYCCTBA, | MApaJJICIbBHOCTh U MEPIEHIUKYJISIPHOCTh MPSIMBIX U IUIOCKOCTEH, yroi
ocobeHHocTe STHUYECKUX KYJIbTYPHBIX TPAIULUUI W HApPOJHOTO | MEKAY IPSIMBIMHU, YroJd MEXIY IPSIMOH M INIOCKOCTBIO, YrOJl MEXKIY
COLIMAJIBHOTO TBOPYECTBA; IJIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE MEXKIY
U KyJIbTYpPHOTO - TOTOBHOCTb K CAMOBBIP@XCHHIO B Pa3HbIX BUAAX | IPSIMBIMHU, PACCTOSHUE MEXY INIOCKOCTSAMH;
KOHTEKCTa UCKYCCTBA, CTPEMJICHHE TMPOSABIATH  KadyecTBa | - yYMETh HCIIONB30BaTh NpPU PEHICHWH 3a1a4 HM3ydeHHbIEe (AKThl M

TBOPYECKOM JINYHOCTH; TEOpeMbl IUIAHUMETPUU; YMEHHE OLEHHMBAaTh pa3Mepbl OO0BEKTOB

OBnazneHre yHUBEPCAIbHBIMM KOMMYHHMKATHUBHBIMU | OKPY’KaIOILIETO MUpa

JEUCTBUSIMHU:

a) o01eHue:

- OCYIIECTBJIATh KOMMYHHUKAallUM BO BceX cepax

JKU3HU;

- pacrmo3HaBaTh HeBepOalibHbIE CpeJICTBa OOIIEHUS,

IIOHUMATh 3HA4YCHHE COLIMAJIBHBIX 3HAKOB,

pacro3HaBarTh IIPEANIOCBUIKU KOH(JIMKTHBIX

CUTYyalluil U cMsIr4aTh KOH(IUKTBI;

- Ppa3sBEepHYTO M JIOTUYHO M3Jararb CBOK TOUYKY

3pEHHsI C UCIIOIb30BAHUEM S3BIKOBBIX CPEACTB
OK 06 - OCO3HaHUE 00yJaroImuMucs POCCUICKOH | - YMETh OIEPUPOBATH MOHATUAMMU: NIPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
[IposiBnaTh IPaKTaHCKOW HJIEHTUYHOCTH; KOOPIMHATBl TOYKH, BEKTOp, KOOpPAMHATBI BEKTOpa, CKaJISPHOE
I'Pa’KJaHCKO- - LICJICHANPABIICHHOE Pa3BUTUE BHYTPCHHEHN MTO3ULIMM | IPOU3BEJACHUE,  YrOJd  MEXKIAYy  BEKTOpaMH, CyMMa  BEKTOpOB,
NaTPUOTHYECKYIO | INYHOCTH HAa OCHOBE JYXOBHO-HPABCTBEHHBIX | IPOM3BEIEHUE BEKTOPA HA YMCIJIO; HAXOAUTh C MOMOINBK) HM3YYEHHBIX




17

MO3UILIMIO,
JIEMOHCTPUPOBAT
b OCO3HAHHOE
IIOBEJICHUE HA
OCHOBE
TPAAUIIMOHHBIX
00I1[eUeI0BEYECK
X IIEHHOCTEH,

B TOM YHCJIE

C yueTom
rapMOHH3aIUN
MEKHAIIMOHAJIbH
BIX U
MEXPEIUTUO3HBI
X OTHOIICHMUH,
MIPUMEHSATD
CTaHIAPTHI
AHTUKOPPYIIIHOH
HOT'O IIOBEACHHMS

neHHocteir  HaponoB  Poccuiickoit  Denepanuu,
HUCTOPUYECKUX u HallMOHAJIBHO-KYJIBTYPHBIX
Tpaauuui, ¢GOPMUPOBAHHWE CHCTEMbl 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYINLIMOHHOTO MHPOBO33PEHHUS,
MPaBOCO3HAHUS, 3KOJIOTMYECKOU KYJbTYpBHI,
CIIOCOOHOCTH CTaBUTh II€JIM U CTPOUTH KUIHEHHbBIC
IIJIAHBL;

B yacTu rpaxxaHCKOro BOCIIUTAHHUSL:

- OCO3HaHHWE CBOMX KOHCTUTYUHMOHHBIX TIpaB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSAIKA;

- TOpUHATHE  TPAJAMIMOHHBIX  HAIMOHAJIBHBIX,
0011e4eI0BeueCKUX T'YMAHUCTUYECKUX u
JIEMOKPaTUYECKUX [IEHHOCTEN;

- TOTOBHOCTH IIPOTUBOCTOSATH WJIC0JIOTUHU
AKCTPEMU3MA, HallMOHAJIN3Ma, KceHopoouu,
JUCKPUMHMHALIMM 10 COLMAIbHBIM, PEIUTHO3HBIM,
pacoBBIM, HAITMOHAJIbHBIM MPHU3HAKAM;

- TOTOBHOCTb BECTU COBMECTHYIO IEATEIBHOCTH B
WHTEpecax TPaxKJaHCKOTO OOIIEeCTBa, y4acTBOBATh B
CaMOYITpaBJICHUU B 0011eo0pa3oBaTenbHOM
OPraHU3alMU U JETCKO-FOHOIIECKUX OpraHu3alusix;

- YMEHHE B3aUMOJECHCTBOBATh C COLMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBUH C MX (YHKIHMSIMH H
Ha3HAYCHUEM;

- TOTOBHOCTb K T'YMaHHTApHOM MW BOJOHTEPCKOU
JIEATEIIbHOCTH;

MaTPUOTUYECKOTO BOCTIUTAHUS:

- chopMHPOBAHHOCTH POCCUUCKON TpaxTaHCKOU
WJICHTUYHOCTH, NATPUOTU3MA, YBAXKEHHS K CBOEMY
Hapoay, 4YyBCTBA OTBETCTBEHHOCTH mepen Poaunoi,
TOPJIOCTH 32 CBOM Kpail, cBOI0 PonnHy, CBOM SI3BIK U
KYJIbTYpY, MPOLLIOE u HAaCTOsIIEeE
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuuy;

bopMy1 KOOpIUHATBI CEpEelUHBl OTPEe3Ka, PACCTOSIHUE MEXIYy IBYMs
TOYKaMU;

-yMeTb BbIOMPATh NOAXOAALINI U3YYEHHBIH METOA [UI PELICHUs 3a1auH,
pacrio3HaBaTh MaTeMaTudyeckue (akThl M MaTeMaTU4YEeCKUE MOJENIU B
OPUPOJHBIX M OOLIECTBEHHBIX SBICHUAX, B HCKYCCTBE; YMEHUE
IIPUBOAUTH IPUMEPbl MAaTEMAaTUYECKUX OTKPBITUH POCCHUHMCKOW U
MHPOBOM MaTEMaTUYECKON HAYKH.

- YMETb OIEPUPOBATh IOHATHAMU: CIy4alHBIA ONBIT M CIydalHOE
COOBITHE, BEPOSTHOCTh CIIy4yailHOro COOBITHS; YMETb BBIUUCIATH
BEPOATHOCTb C MHCIIOJIb30BAaHUEM TIpa@UUEeCKUX METOJO0B; IPUMEHSTH
(GOopMyNbl CIOXXKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, KOMOMHATOPHbIE
¢GakTel U (GopMyNbl IpPHU pPELIEHUU 3a/]ay; OLEHUBAThb BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIy4ailHBIMHU BEIMYMHAMU; YMEHUE
MPUBOAUTH IPUMEPHI POSBIICHHSI 3aKOHA OOJIBIINX YHCET B IPUPOIHBIX
U OOILECTBEHHBIX SIBJICHUIX
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- I[ICHHOCTHO€ OTHOUICHHE K TIOCYIapCTBCHHBIM
CUMBOJIaM,  HCTOPUYECKOMY U IPUPOJHOMY
HAcJIEQUIO, IaMATHHKAaM, TpaJuLUsAM HapoaOB
Poccnn, noctmxenusm Poccun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYAE;

- uaeiHas yOeXIeHHOCTh, TOTOBHOCTh K CITYKCHHIO
n 3amure OredecTBa, OTBETCTBEHHOCTb 34 €rO

cynb0y; OCBOCHHBIEC o0yJarmuMucs
MEXIIpEIMETHbIE IOHATUA U  YHHUBEpCAJbHbIE
yueOHbIE JEHCTBUS (peryisTUBHBIE,

IIO3HABaTCJIbHBIC, KOMMYHI/IKaTI/IBHBIe);
- CITOCOOHOCTH MX UCHOJIF30BAaHMS B ITI03HABATCIHLHOM

U COLMANbHOM  NpaKkTUKe, TOTOBHOCTh K
CaMOCTOSITEIIbHOMY IUTAHUPOBAHUIO u
OCYILIECTBIICHUIO yueOHoi NesITeIbHOCTH,
OpraHu3aluy  y4eOHOrO  COTpyJHHMYECTBA  C

HearornyeckuMu pabOTHUKAMU M CBEPCTHUKAMH, K
YUYacCTHIO B IIOCTPOEHMM  WHIUBUAYaTbHOU
00pa3oBaTeNbHON TPAeKTOPHH;

- OBJIA/ICHUE HaBBIKAMU y4e€OHO-HCCIIE10BATEIbCKON,
IIPOEKTHOM U COLIMAIILHOM JESTEIIBHOCTH

OK 07
CopelicTBOBaTH
COXPAHCHHIO
OKpY’KaIOILIEeH
Cpeibl,
pecypcocoepexe
HUIO, TPUMEHSTh
3HaHUS 00
U3MEHCHHUU
KJIMMara,
TPUHIUITHL
OepexIINBOTO
IIPOU3BO/ICTRA,

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

— c(pOPMUPOBAHHOCTh  IKOJIOTHYECKON  KYJIBTYPHI,
MOHUMAHWE BJIUSHUSA COIHAIBHO-IYKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON M COIMATBLHOU
Cpenbl, 0CO3HAHUE TJIOOAIBHOTO XapaKTepa YKOJIOTH-
YeCKUX MpooieM;

— IJJAaHUPOBAaHUE W OCYIIECTBJICHUE JEUCTBHI B
OKpY)Kalolllel cpele Ha OCHOBE 3HaHMS Lenen
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;

— AKTUBHOE HEINPUATHE AEHUCTBUN, TPUHOCSIINX BPEL
OKpYXKarolleu cpee;

— YMEHHE TPOTHO3UPOBATh HEOJArONMPHUSATHBIE JKO-

- YMETb OINEpPUPOBATh MOHATUSAMU: (YHKIMS, HENpepblBHAs (YHKIUS,
NPOM3BOJIHAS, MEpBOOOpa3Hasi, ONpEACNCHHbI HWHTErpail; yMeTh
HaXOJUTh  NPOU3BOJHBIE  AIEMEHTApHBIX  (YHKIUH, UCHOIb3Ys
CIpaBOYHBIE MaTE€pPHAJIbl; UCCIEIOBATh B MPOCTEHUIINX CIydasX GyHKIUU
Ha MOHOTOHHOCTb, HaXOIUThb HauOOJIbIIINE W HAaWMMEHBIINE 3HAYEHUS
GbyHKUIUH; CTPOUTH TpagUKH MHOTOUJICHOB C MCIIOJIb30BaHUEM arapara
MaTEMAaTHYECKOr0 aHaJIu3a; IPUMEHATH IPOU3BOJHYIO IIPU pPELICHUU
3aJa4 Ha JIBWKEHHUE; peIlaTh IPAKTUKO-OPHUEHTHPOBAHHBIE 3a/a4d Ha
HauOOJIbIIINE U HAUMEHBIIINE 3HAYCHHA, HA HAXOXKACHUEC ITYTH, CKOPOCTHU
U YCKOPEHMS;

- YMCTH OHNCPUPOBATH TMIOHATUAMU: JBUIKCHUEC B IPOCTPAHCTBE,
nofo0Hble  (UTYpbl B IMPOCTPAHCTBE; HCIIOJIB30BaTh OTHOIICHHE
ionaied MoBepXHOCTEeH M 00bEMOB MOJOOHBIX (PUTyp NpU pelIeHuun
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3 dexTuBHO JIOTUYECKHUE TMOCIEACTBUS MNpPEeANPUHUMAEMbBIX JCH- | 3a1a4;

JICHCTBOBATH CTBUH, IPEAOTBPAIIATh UX; - YMETh BBIYUCIATh T€OMETPUUYECKUE BEIIMUMHBI (JJIMHA, YTOJI, IJI0MIA/b,
B UPE3BBIUAIHBIX | — pacIIMPEHUE ONBITA JAEATEIBHOCTH DKOJIOTMYECKOM | 00BEM, IUIOIAAb MOBEPXHOCTH), HMCHOJb3Ysl H3ydeHHbIE (DOPMYNBI U
CUTyalusIXx HaIpaBJICHHOCTH. MCTOJBI.
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2. CTPYKTYPA U COJAEPKAHUE OBINEOBPA30OBATEJIBHOI'O YYHEBHOI'O

MNPEJIMETA
2.1. O0beM y4eOHOro npeaMera M BUJbl Y4eOHOH padoThbl

Buj yueOHoit padoThl

O0beM B yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 NpeaMeTa 336
B T.Y.

OCHOBHOe coJiep:KaHue 241
BT. Y.

TEOpETUYECKOe 00yUeHUe 192
IIPAKTUYECKUE 3aHATUS 47
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME (COEPKAHUE 7
NPHUKJIATHOI0 MOIYJIA)

BT. Y.

TEOPETUIECCKOE 00yUeHNE 19
PAKTUYECKHUE 3aHSTUS 52
Koncyabranun 18
IIpome:xxyTouyHast arTecranus B popMme 1u(ppepeHIHPOBAHHOIO 5
3a4yéra

IIpomexyTouHasi arTecTanus B popme IK3aMeHa 6
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2.2. TemaTnyeckuii IVIaH U co/iep:KaHNe y4eOHOr0 MpeaMeTa

HaumenoBanue Copep:xanue yuedOHOro MaTepuajia (0CHOBHOe U NPO(deccHOHAIBLHO- OBLeM HAC0B ®opmupyeMble
pa3iesioB U TeM OPUEHTHPOBAHHOE) KOMIIeTEeHI[UH
1 2 3 4

OcHoBHOE coJiep>KaHue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20 OK 01
Tema 1.1. Leanb Copepxanne yaeOHOT0 MaTepuana OK 02
U 321244 MATeMATHKH | ba3oBble 3HaHUS ¥ YMEHUS 10 MaTeMaTHKe B TPOPECCHOHATILHON H B ’ OK 03
NPH OCBOEHHH [MOBCEIHEBHOMN JEATEILHOCTH OK 04
CHeHHATbHOCTH KomOuHnpoBanHoe 3aHATHE OK 05
Tema 1.2. Yncaa Coneprxanue yueOHOro Matepuasia OK 06
U BBIYHCJIEHUSI. JleiicTBUsI HAJl TIOJOKUTEIBHBIMU U OTPULIATEIILHBIMH YUCIIAMU, OK 07
BobipaskeHusi OOBIKHOBEHHBIMU U JIECATUYHBIMU Apo0sMU. J[elicTBUS CO CTENEHIMU, 2
U npeodpa3oBaHus (hOpMyIIbI COKpPAIIEHHOTO YMHOXKEHHUS

Komb6unupoBanHoe 3anstue
Tema 1.3. I'eomerpus |IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE COAePKaHNe (CoAepKaHHe
HA MJI0CKOCTH NPUKJIATHOTO MOIYJIA)

Ilpaxkmuueckue 3anamusn 2

Ilpakmuueckoe 3auamue Ne 1. Buowvl niockux gueyp u ux niowjaos.

IIpaxmuxo-opuenmupogantvle 3a0auu 6 Kypce 2eomempuu Ha nI0CKOCMU
Tema 1.4. Coneprxanne yueOHOT0 MaTepuania
IIpoueHTHBIE ITponopuuu. ITpocTeie NPOLIEHTHI, pa3Hble CIOCOOBI X BBHIUYMCIIECHUS. 5
BbIYUCJIEHUS Cno>xHbI€ MTPOLIEHTHI

KomOunupoBaHHoe 3aHiTHE

Ilpakmuueckue 3anamus 2

IIpakmuyeckoe 3anamue Ne 2. 3a0auu na nponopyuu u npoyeHmuyl
Tema 1.5. YpaBuennsi |Conepkanue yueOHOro mMaTepuania
1 HepaBeHCTBa Ilpakmuueckue 3anamusn 5

Ilpakmuueckoe 3auamue Ne 3. Jlunetinvle, k6aopamuule, OpoOHO-
JIUHeliHble YPABHeHUsl U HepaseHCmed
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Tema 1.6. CucremMsbl
yYPaBHEHUi

Conepkanue y4eOHOro MaTepHuaia

CriocoObl pelnIeHus CUCTEM JIMHEWHBIX ypaBHeHU. [loHATHS: MaTpuiia

U HEPaBEHCTB 2x2 u 3x3, onpenenuresib MaTpuilsl. Meton 'aycca. CucteMbl 6
HEJIMHEHHBIX YpaBHEHUN. CUCTEMbl HEPABEHCTB
Komb6unupoBanHoe 3ansrue
Tema 1.7. Bxoanoii Copepxanue yueOHOro MaTepuana
KOHTPOJIb Brruucnienus u npeodpasoBanusi. YpaBHEHHUS M HEpaBEHCTBA. | eomeTpus 9
Ha IJIOCKOCTH
[IpoBepounas pabota
Pa3nesn 2. KomniiekcHble ynciia 8 OK 01
Tema 2.1. Coneprxanue yueOHOro Matepuasia OK 02
KommnuexkcHsble ynciaa |[lonstue kommiekcHoro uncia. ConpspkeHHbIE KOMITJIEKCHBIE YHCIa, OK 04
MOJYJIb U apTyMEHT KOMIUIEKCHOTro yrcia. dopma 3anucu KOMILIEKCHOTO 4 OK 07
yrcna (reoMeTpuieckasi, TPUrOHOMETpHYecKas, anredpandeckas).
ApudmeTnueckue JeHCTBHS ¢ KOMIIJIEKCHBIMU YHCIIaMU
KomOunupoBaHHoe 3aHsATHE
Tema 2.2. Coneprxanne yueOHOT0 MaTepuasa
IIpumenenne BelInonHeHne pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX YHCEN 2
KOMILIEKCHBIX yncesa | KoMOMHHpOBaHHOE 3aHATHE
IIpodeccuonanbHO-OpEeHTHPOBAHHOE colep:KaHue (Co/lep:KaHue
NMPUKJIAJTHOT0 MOYJIAA)
Ilpakmuueckue 3anamus 2
Ipaxmuueckoe 3anamue Ne 4. IIpumepsl ucnonb308anUsi KOMIJIEKCHbBIX
uycen
Pa3nes 3. [IpsiMble U IIVIOCKOCTH B IPOCTPAHCTBE 16 OK 01
Tema 3.1. OcHoBHble |Copaeprkanue yaeOHOTO MaTepraia OK 03
NOHATHS [Mpeamer crepeomerpun. OCHOBHBIC MOHATHS (TOYKA, MpsIMasi, OK 04
CTepeoMeTPHH. IUIOCKOCTD, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. 5 OK 07
Pacnoso:kenue [Nepecexarommecs, mapauieIbHBIE U CKPEITHBAOIINECS MPSIMBIE.
NPSIMBIX U [Tpu3HAK U CBOWCTBO CKPEIUBAIOIINXCS MPSIMBIX. OCHOBHBIE
MJIOCKOCTEi MIPOCTPAHCTBEHHBIC (PUTYPHI
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KoMOuHMpOBaHHOE 3aHATHE

Tema 3.2.
IMapajuenbHOCTH
NPSIMbIX, PAMO
U II0CKOCTH,

Copepxanue yueOHOro MaTepuana

[TapannensHbie ipsiMast U I0ckocThb. Onpenenenue. [puznak. CoiicTBa
(c moxazatenbcTBOM). [lapannensueie mnockoctu. Onpesenexue.
[Tpusnak. CBoiicTBa (¢ JOKa3aTeabCTBOM). TeTpasip u ero 3JIeMEHTHI.

IJIOCKOCTeEM [Tapannenenunen u ero snemMeHTbl. CBONCTBA NPOTUBOMOJIOKHBIX TpaHE
U quaroHanei napamienenumnena. [loctpoenne ceuenuid. Pemenue 3amau
KoMOuHMpOBaHHOE 3aHATHE

Tema 3.3. Coneprxanne yueOHOro MaTepuania

Hepnenguxkyasapuocr |Ilepnenaukynspuslie npsmele. [lapanienbHble npsmslie,

b NPAMBIX, IPAMOM
M IJIOCKOCTH,
IJIOCKOCTEeH

MEPIEHIUKYISIPHBIE K INIOCKOCTH. [IpU3HaK nepreHauKyinsspHOCTH
NpAMON U TNIOCKOCTH. JlokazaTenbcTBO. [leprieHANKYIsp 1 HAKIOHHAS.
[IepnenaukynsapHsle II0CKOCTH. [IpU3HaK nepneH uKyIsIpHOCTH
mIockocten. JlokasarenbeTBo. PaccTosiHUs B IPOCTPAHCTBE

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 3.4. Teopema

Copep:xanue yueOHOro MaTepuana

0 Tpex Teopema o Tpex nepneHauKymspax. JJokazarenscTBo

NepneHAuKYyJIsipax KomOuHupoBaHHoe 3aHATHE
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:kaHue (coep:KaHue
NMPUKJIAJTHOT0 MOYJIAA)
Yron Mexay npsaMoi U IIIOCKOCThIO. YTOJI MEXKY IIIOCKOCTSIMU
KomOunupoBanHoe 3aHsTHE

Tema 3.5. IIpodeccnonanbHO-OpHEHTHPOBAHHOE COlep:KaHMe (Conep:KaHue

I[MapannenbHble, NPHUKJIATHOT0 MOAYJISA)

nepneHauKyJsipuble | Ilpakmuueckue 3anamus

npsiMble U MJI0CKOCTH
B MPOCTPAHCTBE

Ilpakmuueckoe 3anamue Ne 5. Akcuomvl cmepeomempuu.
llapannenvbHocms npsAMbIX, NPAMOU U NIOCKOCMU, NIOCKOCMElU

Ilpakmuuecroe 3auamue Ne 6. [lepnenOuxyisspHoOCms npsAMbIX, NPAMOU U
NJIOCKOCMU, NIOCKOCMel

Tema 3.6. Pemienue
3agau. [Ipsimbie

IIpogdeccnonaIbHO-OPHEHTHPOBAHHOE COEePKAHUE (CONepPKAHME
NPHUKJIATHOTO0 MOLYJIs1)
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U IUI0OCKOCTH B
NPOCTPAHCTBE

Pemienue crepeoMeTpuyeCKUX 3a7jad Ha B3aUMHOE PACHOI0KECHHE
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

Komb6unupoBanHoe 3ansrue

Copepxanue yueOHOro MaTepuana

Pacnonoxenne MpsAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE.

CkpenuBaroniyecs npsimpie. [leprneHukynspHOCTb U MapaijieIbHOCTb 2
MPSIMBIX U IJIOCKOCTEN. Pemenue 3anau
[TpoBepounas pabota
Pa3nen 4. KoopauHaTsl 4 BEKTOPbI 14 OK 02
Tema 4.1. JlekapToBbl |Conepkanue y4eOHOTO MaTepuasa OK 03
KOOPIHHATBI JlekapTOBBI KOOPAMHATHI B IpocTpancTie. [IpocTeiinme 3a1auu B OK 04
B IIPOCTPAHCTBe. KoopauHaTax. PaccTosiHue Mexxay IByMsl TOUKaMU, KOOPAUHATHI OK 07
Paccrosinne mexay CepeaHbI OTPE3Ka 2
ABYMSI TOYKaAMHU. Komb6unupoBanHoe 3anstue
Koopaunartsi
cepelMHbI 0TPe3Ka
Tema 4.2. BekTopbl Coneprxanue yueOHOro MaTepuaa
B IpocTpaHcTBe. Y104 | Bektops! B mpocTpancTBe. CI0kKEeHNE U BHIUNTAaHUE BEKTOPOB.
MesK/1y BEKTOpPaMH. YMHOKEHHe BeKTopa Ha yuciio. KomminanapHsie BeKTOpbl. CKalisipHOE
CkansipHoe MPOU3BEJICHNE BEKTOPOB. Pa3noxkeHne BeKTopa 1o Tpem
NpOU3BeE/ICHUE HEKOMIUTaHapHBIM BekTopaM. KoopauHaTsl BekTopa, CKalIsipHOe 4
BEKTOPOB MIPOM3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKAY BEKTOPAMHU, yTOJl
MEXy NPSMOI U MIIOCKOCTBIO, YTOJl MEX]Y IJIOCKOCTAMU. Y paBHEHUE
II0CKOCTH. ['eoMeTpruecKkuil CMBICI ONpeaeauTens 2X2
KomOunupoBanHoe 3aHsaTHE
IpodeccnoHanbHO-OPUEHTUPOBAHHOE COJlepPKAHNE (COMepPKaHUe
NPUKJIATHOTO MOIYJIs) 9
Perienue reoMeTpuiecKkux 3a/1a4 BEKTOPHBIM METOZOM
KomOunupoBaHHoe 3aHATHE
Tema 4.3. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Conep:KaHue 4
I[IpakTHKOOPHEHTH- | MPHUKJIAJAHOTO MOIYJIs1)
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POBaHHLIE 3ala4H
Ha KOOp}IHHaTHOﬁ
IJIOCKOCTH

Hpakmultecmte 3anamusn

Ilpakmuuecxoe 3auamue Ne 7. Koopounamuas niockocms. Boiuucnenue
paccmosHutl Ha niockocmu. Konuuecmeennvle pacuemoi

Ipakmuuecxoe 3auamue Ne 8. Koopounamuas niockocms. Boiuucnenue
niowadeti Ha niockocmu. Konuuecmeenmnvie pacuemot

Tema 4.4. Pemienue
3apa4d. Koopaunarel
U BEKTOPBI

Copepxanue yueOHOro MaTepuana

JlexapToBbl KOOPJIMHATHI B IPOCTPAHCTBE. BEKTOPHI B IPOCTpaHCTBE.
CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
Kommnanapusie BekTopbl. CKalnsipHOE IPOU3BEIECHUE BEKTOPOB.
Pa3noxxeHne BeKTopa 1o TpeM HEKOMILJIaHAPHBIM BEKTOpaM.

IIpocreiimune 3anaun B koopauHaTax. KoopauHatel BEKTOpa, pacCTOsSHUE 2
MEX/1y TOUKaMU, KOOPJIUHATHI CEPEIUHBI OTPE3Ka, CKAIIPHOE
IIPOM3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEKAY BEKTOPAMHU, yToJl
MEX1y NPSAMOI U IJIOCKOCTBIO, YTOJl MEX]Y IJIOCKOCTAMU
KomOunupoBaHHoe 3aHsTHE
Pa3nen 5. MHOTOrpaHHMKH M TeJjia BpamieHust 38 OK 01
Tema 5.1. Bepmmnbl, |CojepkaHue yueOHOro Marepuasia OK 02
pedpa, rpanu [MousiTre MHOTOTpaHHUKA. ET0 91eMeHTHI: BEpIHHBI, pedpa, TpaHH. 5 OK 03
MHOTOrPpAHHHUKA Huaronans. CedeHue. BbInyKiible 1 HEBBITYKIIbIE MHOTOTPaHHUKHU OK 04
KomOunupoBanHoe 3aHsTHE OK 05
Tema 5.2. Ilpu3sma, IpodeccnoHanbHO-OPUEHTUPOBAHHOE COJlepKAHNeE (COMepPKaHUe OK 06
ee COCTABJISAIONINE, NPHUKJIATHOTO MOY.IsA) OK 07
ceueHus. [Ipsimas [Tonsitue npusmel. Ee ocHoBaHus 1 00KOBBIE TpaHu. BricoTa mpu3Mel. 2
U NIpaBUJIbHAasA [Ipsimas n HaknoHHas npusma. [IpaBribHas npusma. Ee ceuenns
NpPHU3MBbI KomOunupoBaHHoe 3aHiTHE
Tema 5.3. Coneprxanue yueOHOro MaTepuasa
IMapanueaenunen, [MTapannenenumnen, cBoicTBa MPSIMOYTOJIBHOTO Mapajuieenunena, Kyo. 9
Ky0. Ceuenne Kyoa, Ceuenue ky0Oa, nmapajienenumnena
napaJjJjieJjenuinena Komb6unmnpoBanHoe 3anstue
Tema 5.4. Ilupamupna, |IlpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/lep KaHue (CodepKaHne 9

€e coCraBjadA0IIHC,

NPHUKJIATHOTO0 MOLYJIs1)
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ceyenue. IIpaBunbHas
nupamMmuaa.
YceueHHasi nmpamMuaa

HHpaMm{a u ee aseMeHThl. Ceyenne nrupaMubl. HpaBI/IJIBHaSI nupamMua.
VYceuennas nupamuia

Komb6unupoBanHoe 3ansrue

Tema 5.5. BokoBas u
MOJIHASI MOBEPXHOCTh
NMPU3MbI, TAPAMH/IBI

Copepxanue yueOHOro MaTepuana

HJ'IOH.[&,I[B OOKOBOM M MOJIHOM ITOBCPXHOCTH IIPU3MBI, ITUPAMU/JIbI

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.6. Cummerpus
B KyOe,
napaJjienenunesie,
npusMe, NUpamMuje

Conepxkanue y4eOHOro MaTepHraia

CuMMeTpHsi OTHOCUTEIBHO TOUKHU, IPSIMOH, I1ockocTu. CuMMeTpust B
KyOe, napajuienenumesae, Npu3Me, IupaMmue

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.7. Ilpumepnl
CHMMeTpuii
B nmpogeccuu

IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/iepKaHUe (CoIepKaHue
NPUKJIATHOTO MO1YJIsS)

Hpakmuqecmte 3aAHAmMUA

Ipakmuyeckoe sanamue Ne 9. Cummempus 6 npupooe, apxumexmype,
ovimy

Ilpaxkmuueckoe 3anamue Ne 10. Cummempus 6 mexrHuke

Tema 5.8.
IIpaBuiabHbIe
MHOTOTPAHHUKH,
HUX CBOMCTBA

Coneprxanne yueOHOT0 MaTepuania

Hpaxmuttecxue 3aAHAmMuUA

Ilpaxmuueckoe 3ansmue Ne 1 1. [lonamue npasuibho20 MHO202PAHHUKA.
Ceolicmea npasuibHbIX MHO202PAHHUKOS

Tema 5.9. Huaunap,
€ro COCTaBJIfIIOLIME.
CeyeHue HUWIHHAPA

Copep:xanne yueOHOTO MaTepuana

Hunuuap u ero snemenTsl. CeyeHue NMIMHIPA (TapajuielbHoe
OCHOBaHHIO U ocH). PazBepTka nunuuapa

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 5.10. Konyec,
€ro cocrapJjsioume.
CeyeHue KoHyca.

IIpo¢deccnonaIbHO-OPHEHTHPOBAHHOE COEePKAHUE (COIepPKAHME
NPHUKJIATHOTO MOLYJIs1)

Konyc u ero snemenTsl. CeueHne koHyca (apajiebHOe OCHOBaHHUIO U
MPOXO/slIee Yepe3 BepIINHY), KOHHYecKue ceueHus. PazBepTka KoHyca

KomOunupoBanHoe 3aHsATHE

Tema 5.11.
YceyeHHBIN KOHYC.

Copepxanne yueOHOTO MaTepuana

Yceuennslit konyc. Ero oOpa3syromas u Beicota. CeueHrne ycedeHHOro
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CedeHue yce4eHHOI0
KOHYCa

KOHYyca

Komb6unupoBanHoe 3ansrue

Tema 5.12. lllap
U cepa, UX cevyeHu st

Copepxanue yueOHOro MaTepuana

[ap u chepa. Bzaumnaoe pacnonoxeHue chepsl U miockoctr. CeueHue
mapa, chepbl

KoMOuHMpOBaHHOE 3aHATHE

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (Coep:KaHne
NMPUKJIATHOTO MOYJIs1)

Vcnonp3oBanue MOHATHN map U cdepa B MPAaKTUKOOPUEHTUPOBAHHBIX
3a1a4ax

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.13. IlonsiTHe
00 o0BeMe TeJIa.
OTHomenne 00LeM0OB
MOJO0OHBIX TeJl

Copep:xanue yueOHOro MaTepuana

ITonsarue 06 ooveme Tena. O6beM Kyda U IPSIMOYTOJIBHOTO
napamenenunena. O6beM npusMel U HuIuHApa. OTHOIIEHHE 00BEMOB
NOJOOHBIX Tell. ['eoMeTpuyYecKnii CMBICI ONIPEAETUTENs 3-TO MOpsiIKa

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 5.14. O0beMbI
H IJ10IATH
MOBEPXHOCTEH TeJl

Coneprxanne yueOHOT0o MaTepuasa

O6bemMbl mupamMuabl U KoHyca. O0bem mapa. [Tnomaau nosBepxHocTen
Ten

KomOunupoBanHoe 3aHsTHE

IIpodeccnonanbHO-OpHEHTHPOBAHHOE COlep:KaHMe (Conep:KaHue
NPHUKJIATHOT0 MOAYJISA)

Hcnonws3oBaHue MOHATUI n1upaMmuJia 1 KOHyC B
MPAaKTUKOOPUCHTUPOBAHHBIX 3aadax

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 5.15. Coneprxanne yueOHOTO MaTepraa

KomOunanuu Ilpakmuueckue 3anamusn

MHOTOrPaHHUKOB Ilpakmuueckoe 3auamue Ne 12. Kombunayuu ceomempuueckux mei
U TeJl BpallleHusl

Tema 5.16. Coneprxanne yueOHOT0 MaTepuana

I'eomeTpuueckue Ilpakmuueckue 3anamus
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KOMOHHAIINH
HA MPAKTHKeE

Ipaxmuueckoe 3ansamue Ne 13. Hcnonv3zo8anue kKomoOuHayuti
MHO202PAHHUKOS U Mel 8PAWYeHUs 8 NPAKMUKOOPUEHMUPOBAHHBIX
3a0ayax

Tema 5.17. Penrenne

Copepxanue yueOHOro MaTepuana

3aa4. OO6beMblI U IJIOLIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS 2
MHororpanHuku [Tpoepounas padota
U TeJla BpalleHusl
Pa3zngesn 6. MHoxecTBa. DjleMeHThI TeOPpUHU rpados 10 OK 01
Tema 6.1. Muo:xkecTBa | Coneprxanve yueOHOTO MaTepraia OK 04
[Tonsitue MuoxectBa. [loamHoxkecTBO. Oniepaiiu ¢ MHOKECTBAMHU 2 OK 06
KoMOuHMpOBaHHOE 3aHATHE OK 07
Tema 6.2. Onepauun |I[IpodeccuoHATbHO-OPHEHTHPOBAHHOE COJepPKaAHNe (CoAepKaHHe
¢ MHOKeCTBAMH NPUKJIATHOTO MOIYJIsA)
Ilpakmuueckue 3anamusn 2
Ipaxmuueckoe 3anamue Ne 14. Onepayuu ¢ mroscecmsamu. Pewenue
NPUKTIAOHBIX 3a0aY
Tema 6.3. I'pacdb1 Coneprxanue yueOHOro MaTepuasa
Ilpakmuueckue 3anamusn
Ilpakmuueckoe 3auamue Ne 15. I[lonamue epagpa. Cesasubiii epag, oepeso, 4
YUK 2pagh na naockocmu
Ilpakmuueckoe 3anamue Ne 16. I[lpumenenue epaghos. Pewenue
NPUKIAOHBIX 3a0aY
Tema 6.4. Pemienne Coneprxanue yueOHOro MaTepuasa
3ana4. MHoKecTBa, Onepanuu ¢ MHOXecTBaMH. OMUCaHUE PEATbHBIX CUTYallUi C TIOMOIIBIO 9
I'padsi u ux MHOXkecTB. [Ipumenenue rpados k perieHuto 3aaay
NnpuMeHeHHe [IpoBepounas pabora
Pa3nen 7. DineMeHThI KOMOMHATOPUKH, CTATUCTHKHA M TEOPUH BePOSTHOCTE 20 OK 01
Tema 7.1. OcHoBHble |CopaeprkaHue yaeOHOTO MaTepraia OK 02
MOHSITHS IlepecTaHOBKH, pa3MeleHNs, COYETAHUS 2 OK 03
KOMOMHATOPUKHU Komb6unnpoBanHoe 3aHsTue OK 04
Tema 7.2. CoobiTHe, |Comepkanue yueOHOTO MaTepuaia 2 OK 05
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BEPOATHOCTH
coobiTHd. Cli0KeHue
W YMHOKEHH e

CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH
CYMMBI COOBITHI. Y CIIOBHAsI BEPOSATHOCTh. 3aBUCUMBIE U HE3aBHCHUMBIC
coObITUA. TeopemMbl 0 BEpOSITHOCTH MPOU3BEIACHHS COOBITHIT

BepOsSITHOCTE KomOunnpoBaHHOE 3aHATHE
Tema 7.3. IpodeccnonanbHO-OPUEHTUPOBAHHOE COJlepKaAHNeE (COMepP:KaHue
BepositHoCTH NMPUKJIATHOTO MOYJIfA)

B MpodeccCHOHAIBHBIX
3ajavax

Hpaxmuuecxue 3aAHAmMuUA

IIpakmuyeckoe 3anamue Ne 17. OmnocumenvHas uacmoma coobimus,
ceoticmeo ee ycmouyugocmu. Cmamucmuieckoe onpeoeneHue
gepossimuocmu. Oyenka eposmHocmu coovimus

Tema 7.4. InuckperHas
cJyyaiiHasi BeJIMYUHA,
3aKO0H

ee pacnpe/eJieHUus!

Coneprxanue yueOHOro Matepuasia

Bunel cinyyaiinbix BennuuH. OnpeneneHue TMCKPETHON CilydaiiHON
BEJIMYMHBI. 3aKOH PacIpeesIeHUs] JUCKPETHOM CIIy4YallHOW BEJINYMHBI.
Ee uncnoBbie XapaKTepUCTUKU

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Hpakmultecmle 3anamun

IIpakmuyeckoe 3anamue Ne 18. 3akon pacnpedenenus Ouckpemuou
cnyuatinou genuuunsl. Ee uucnosvie xapakmepucmuku

Tema 7.5. 3agaun
MATEeMaTHYeCKOM
CTATHCTHKHU

Coneprxanne yueOHOT0 MaTepuasa

Bapuarnuonnsiii psaj. [lonuron yactot u ructorpamma. CTaTUCTUYECKHE
XapaKTepUCTHKU psAJia HAOII0AaeMbIX JaHHBIX

KomOunupoBanHoe 3aHsTHE

Hpakmultecmle 3anamun

Ilpakmuueckoe 3auamue Ne 19. Cmamucmuyeckue Xapaxmepucmuxu
pA0a HabOaemvlx OaHHbIX

Tema 7.6.
CocraBJieHne Ta0IMIY
U IMarpamMm

HA MPaKTHKe

IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Conep:KaHue
NPHUKJIATHOTO MOAYJISA)

IIpakTuyeckue 3aHATHSA

Ilpakmuueckoe 3auamue Ne 20. Ilepeuunas oopabomka
cmamucmuyeckux oaunvix. I paghuueckoe ux npedcmasgnenue

Ilpakmuueckoe 3anamue Ne 21. Haxooxcoenue cpeOHux xapakmepucmux,

OK 07
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Habooaemvlx OAHHBIX

Tema 7.7. Pelmienue
3a1a4. JJIeMEeHThI

Copepxanue yueOHOro MaTepuana

DOnemeHThl KOMOUHAaTOpUKH. COOBITHE, BEPOSITHOCTH COOBITHS.

KOMOMHATOPHUKH, Clio)keHHne 1 YMHOKEHUE BEPOSTHOCTEM 2
CTAaTHCTHKHU U Teopuu |[IpoBepounas pabora
BEPOSATHOCTEM
KoncyabTanuu 12
IIpome:xkyTouHas arrecTanus — 1M pepeHIUPOBAHHDBIN 3a4eT 2
Hroro 1 cemecTp 140
Pa3nes 8. OcHoBbl Tpuronomerpun. Tpuronomerpudeckue pyHKunu 40 OK 01
Tema 8.1. Coneprxanne yueOHOro MaTepuasia OK 02
Tpuronomerpuyeckue | Pannannas mepa yria. [IoBopoT Touku BOKpYr Hadajga KOOpIWHAT. OK 03
pynkuuu Omnpenenenue cuHyca, KOCUHYca, TAHT'€HCA U KOTAHTeHCa. 3HAKU CHHYCa, 5 OK 04
MPOU3BOJILHOIO YIJIA, |KOCHHYCA, TAHI€HCA U KOTAHI'€HCa 110 YeTBEPTAM. 3aBUCUMOCTb MEXIY OK 05
yucjaa. Paguannas CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT'€HCOM OJIHOTO M TOT'O K€ yria OK 06
U rpajycHasi Mepa KomOunupoBaHHoe 3aHATHE OK 07
yraa Ilpakmuueckue 3anamusn
2
Ilpakmuueckoe 3auamue Ne 22. I padycnas mepa yena
Tema 8.2. OcHoBHble |Copeprkanue yueOHOTO MaTepuaia
TpUroHomerpuyeckue | Tpuronomerpuueckue ToxjaectBa. CHHYC, KOCUHYC, TAHTEHC 4
TOKAecTBA. DOPMYIIbI |1 KOTAHT'€HC YIJIOB o U - 0. Dopmysbl npuBeeHus
npuBeIeHUsl KomOunupoBaHHoe 3aHsATHE
Tema 8.3. Cunyc, Coneprxanue yueOHOro MaTepuasa
KOCHHYC, TAHT€HC Cymma 1 pa3zHocTh cuHycOoB. CymMa M pa3HOCTb KOCHHYCOB. CHHYC
CYMMBI M Pa3HOCTH U KOCHHYC JABOMHOTO yriia. @opMyJibl HOJOBUHHOIO YyIIa.
ABYX yriioB. Cunyc [IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (PYHKITHI 8

U KOCHHYC 1BOIHOI0
yria. ®opmy.bl
MOJIOBHHHOIO yIJja

B IIPOM3BEICHUE U IIPOU3BEICHUS B CYMMY. BeIpaskeHue
TPUTOHOMETPHUYECKUX (PYHKIMI Yepe3 TAHT€HC MOJIOBUHHOTO apryMEHTa.
[IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHU I

KomOunupoBanHoe 3aHsaTHE
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Tema 8.4. ®ynkuun,
HX CBOJicTBA.
Cnoco0bl 3a1aHuA

Conepkanue y4eOHOro MaTepHuaia

OO6umacTh ornpeesieHus] © MHOXKECTBO 3HaueHu QyHKuil. YETHOCTS,
HEYETHOCTb, IEPUOTUIHOCTh QPyHKIMHA. Cr1ocoOBI 3a1aHus QYHKIUI

byuxumii KomOuHnpoBaHHOE 3aHATHE
Tema 8.5. Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckue | O61acTh ONPEICICHUS U MHOKECTBO 3HAUCHUH TPUTOHOMETPUICCKUX

byHxkuun, ux
CBONCTBA M rpapuku

¢ynkuuid. YTHOCTD, HEYETHOCTD, MEPHOANYHOCTH TPUTOHOMETPHUECKUX
¢ynkuuii. CBoiicTBa 1 rpaduKu GYHKIUN y = cOos X, Yy =sin X, y =tg X, y
= ctg X.

KoMOuHMpOBaHHOE 3aHATHE

Tema 8.6. Coneprxanne yueOHOro MaTepuania

IIpeoGpa3oBanue Ilpakmuueckue 3anamusn

rpadpukosB Ipaxmuueckoe 3anamue Ne 23. Cocamue u pacmsoicerue 2paghuros
TPUTOHOMETPHYECKHUX | mpucoHomempudeckux yukyutl. [Ipeobpaszosanue epaguros
bynxuumii MPUSOHOMEMPUYECKUX DYHKYUL

Tema 8.7. Onucanue |IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COACPKAHUE (COACPKAHUE
NMPOU3BOJICTBEHHBIX | MPHUKJIATHOIO MOIY/JIsI)

NnpoueccoB Ilpakmuueckue 3anamusn

¢ IOMOIUbI0
rpa¢pukoB QpyHKIUM

Ilpakmuueckoe 3anamue Ne 24. Hcnonv3oeanue ceoticme
MPULOHOMEMPUYECKUX DYHKYULL 8 NPODECCUOHATbHBIX 3A0a4aX

Ilpakmuueckoe 3auamue Ne 25. Hcnonvzoeanue ceoticme (hynkyuti 8
npogheccuoHanbHbvIX 3a0ayax

Tema 8.8. O0paTHbIe
TPUTOHOMETPHYECKHE
byHkuun

Copep:xanue yueOHOTO MaTepuana

OO6parHble TpUuroHoMerpuyeckre GpyHkuuu. MIx cBoiCTBa U TpapuKu

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 8.9.
Tpuronomerpuyeckue
YPaBHEHHUA

U HEPABEHCTBA

Copep:xanne yueOHOTO MaTepuana

VYpaBHeHHe cos X = a. YpaBHEHHUE sin X = a. YpaBHEHHUE tg X = a, ctg X =
a. Pemienue TpuroHoMeTpuUECKUX ypaBHEHUI OCHOBHBIX THUIIOB:
MPOCTEHNIIINE TPUTOHOMETPUUYECKHE YPAaBHEHUS, CBOISIINECS K
KBaJIpaTHBIM, pelIaeMble pa3IoKeHUEM Ha MHOXKHUTEIH, OJHOPOIHBIE.
[Ipocreiimme TpPUroHOMETPUYECKNE HEPABEHCTBA
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KoMOuHMpOBaHHOE 3aHATHE

Tema 8.10. CucremMbl

Copepxanue yueOHOro MaTepuana

TPUIOHOMETPUYeCKHUX | CHCTEeMBbI MPOCTEHIINX TPUTOHOMETPUYECKIX YPAaBHEHUN 2

YpPaBHeHHUii Komb6unupoBanHoe 3ansrue

Tema 8.11. Pemienne |Conepkanue yueOHOro maTepuana

3aga4. OcHOBBI [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHui. Pemenne

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB, B TOM YHCIIE 2

Tpuronomerpu4eckue | ¢ UCIOIb30BaHUEM CBOMCTB (DyHKIIUN

byHkuun [IpoBepounas pabota

Pa3nen 9. Crenenn u kopuu. CrenenHas GyHKIust 18 OK 01

Tema 9.1. Crenennas | Conepxkanue yueOHOro MaTepuana OK 02

(ynkunmus, ee cpoiicTsa | [loHsTHEe KOpHS N-0i cTeneHu U3 AeicTBUTeIbHOrO yncna. OyHkuuu y = 4 OK 03
Vx, ux cBoiictBa u rpapuku. CBOMCTBA KOPHS N-0i CTENEHN OK 04
Komb6unnpoBanHoe 3anstue OK 05

Tema 9.2. Copep:xanue yueOHOro MaTepuana OK 07

IIpeodpasoBanue Ilpakmuueckue 3anamus

BbIPAKEHUH Ilpakmuueckoe 3auamue Ne 26. Ilpeobpazosanue uppayuoHaibHbIX 2

¢ KOPHSIMH N-0ii 8bIpadHCeHUll

CTelneHu

Tema 9.3. CpoiictBa |IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lepKaHue (CodepKaHne

CTeleHH ¢ NPHUKJIATHOTO MOAYJISA)

PalHOHAIBHBIM [TonsiTre creneHu ¢ M00BIM pallMOHANBHBIM MOKa3aTesieM. CTeneHHbIe 4

U AeHCTBUTEJIbHBIM (GyHKIIUH, UX CBOMCTBA U TpaduKu

NoKa3aTeJsiMu KomOunupoBanHoe 3aHATHE

Tema 9.4. Pemienne Copep:xanne yueOHOTO MaTepuana

HPPALNOHATBHBIX PaBHOCMIIBHOCTB MppallMOHAIBHBIX YPABHEHUI U HEPABEHCTB. MeTo1bI 4

YPaBHEHHUIl U UX pelieHus. Penenne nppalnuoHanbHbIX ypaBHEHUI U HEPABEHCTB

HEePaBeHCTB KomOunupoBanHoe 3aHsTHE
Ilpakmuueckue 3anamusn
Ilpakxmuueckoe 3ansmue Ne 27. Pewenue uppayuonanbusix ypagHeHuu u 2

HepaeeHcme
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Tema 9.5. Crenenu
u kopHu. CTeneHHas

Conepkanue y4eOHOro MaTepHuaia

Omnpenenenue creneHHor GyHkuM. Mcnonb3oBaHue €€ CBOMCTB MpH

(yHkuus pelIeHNH ypaBHEHUI 1 HEPABEHCTB 2
[IpoBepounas padora
Paszgea 10. [loka3zareabHast pyHKIMS 18 OK 01
Tema 10.1. Copepxanne yaeOHOT0 MaTepuana OK 02
Iloka3aTejbHas CrerneHpb ¢ IPOM3BOJIBHBIM JICHCTBUTENBHBIM TTOKa3aresieM. OnpejiesicHue OK 03
¢dyHKIHs, ee CBOICTBA | MOKa3aTeIbHON (PYHKIINH, €e CBOMCTBA U rpaduK. 3HAKOMCTBO C 6 OK 04
MPUMEHEHHEM T0Ka3aTeNbHON QyHKIMH. Pemmenne moka3aTeabHbIX OK 05
ypaBHEHUH ()YHKIMOHAILHO-TPAQUICCKHM METOIOM OK 07
KoMOuHMpOBaHHOE 3aHATHE
Tema 10.2. Pemienne |Conepkanue yueOHOro MaTepuana
NMOKAa3aTeJIbHbIX Ilpakmuueckue 3anamusn
YPaBHeHUil Ilpakxmuueckoe 3anuamue Ne 28. Pewenue noxazamenbHvix ypasHeHUl
U HEPABEHCTB MemoO0oM YpaeHUB8aHusi nokasamereti 6
IIpaxmuueckoe 3anamue Ne 29. Pewenue nokasamenvbHbiX yPasHeHull
MemoooM 868e0eHUsl HOBOL NePeMeHHO
Ilpakmuueckoe 3auamue Ne 30. Pewenue noxazamenbHvlX YPagHeHUl
@DYHKYUOHANbHO-2PAdUYECKUM MEMOOOM
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHue (coep:KaHue
NMPUKJIAJTHOT0 MOYJIAA) 5
Ilpakmuueckue 3anamusn
Ipaxmuueckoe 3anamue Ne 31. Pewenue nokasamenbHblX HEPABEHCME
Tema 10.3. Cuctrembl |Cojepxanue yueOHOro MaTepuasia
MO0Ka3aTeJbHbIX Ilpakmuueckue 3anamus 5
YPaBHEHUM Ilpakxmuueckoe 3ansamue Ne 32. Pewenue cucmem nokasamenbHulx
VpasHeHut
Tema 10.4. Pemenune |Copaeprxanue yaueOHOTO MaTepraia
3ajad4. Pemrenune mokazaTebHBIX YpaBHEHUI METOJIOM ypaBHUBAHUS 5
Iloka3aTenbHasi MoKa3areyiell 1 METOJ0M BBEICHUSI HOBOW MepeMeHHou. Perienue
pynkuus MOKa3aTeIbHBIX HEPABEHCTB
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‘ [TpoBepounas pabota

Pa3nen 11. Jlorapudpmpl. Jlorapupmudeckasi pyHKius 26
Tema 11.1. Jlorapudm | Conepxkanue yueOHOro mMaTepuania
ynciaa. lecaruunpiii | Jlorapudwm uncna. JlecaTHUHBINA U HATYypaIbHBIHN JIOTapu (MBI, YUCIIO € 4
U HATYPAJbHBIA Komb6unupoBanHoe 3ansrue
JIOrapu(pMbl, YUCJIO0 €
Tema 11.2. CpoiictBa |Conepkanue yueOHOro MaTepuanina
Jorapugmos. CaoiictBa norapudmon. Oneparus torapuGMupoBaHUs 6
Omnepauus KomOunupoBanHoe 3aHsTHE
Jorapu(pMmupoBaHus
Tema 11.3. Coneprxkanue yueOHOro Matepuania
Jlorapugmuyeckasn Jlorapudmmueckast QyHKIUS U €€ CBOHCTBA 2
(ynkuus, ee cBorcTBa | KOMOMHUPOBAaHHOE 3aHATHE
Tema 11.4. Pemienne |Conepkanue yueOHOro MaTepuana
JorapupMmu4ecKux [Tonsitue norapudmudeckoro ypaBHeHus. Oneparusi HOTEHIUPOBAHUS.
yYpaBHeHMit Tpu OCHOBHBIX METO/Ia pEIIeHHs ToTapU(PMUUECKUX YPAaBHEHHI: 4
U HEPaBEeHCTB (GYyHKIMOHATBHO-TpapHUUECKHU, METO MOTEHIIUPOBAHHUS, METO]L
BBEJICHUS HOBOI nepeMeHHoM. Jlorapupmudeckne HepaBeHCTBA
KomOunupoBanHoe 3aHsTHE
Ilpakmuueckue 3anamusn
Ilpakmuueckoe 3auamue Ne 33. Pewenue nocapugmuneckux ypagHenuii u 2
Hepagencme
Tema 11.5. Cucremnr |Conepkanue yueOHOro MaTepuaia
JorapupmMmu4ecKux AJNTOpUTM pelleHHs CUCTEMbI ypaBHEHHIH. PaBHOCHMIIBHOCTD 5
yYpPaBHeHMii Jorapu(pMHUUECKUX YpaBHEHUN U HEPABEHCTB
KomOunupoBanHoe 3aHiTHE
Tema 11.6. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Conep:KaHue
Jlorapugmsi NPHUKJIATHOT0 MOAYJISA)
B IpUpoje U TexHukKe |IIpakmuueckue 3anamus 4

Ilpakmuueckoe 3anamue Ne 34. I[lpumenenue nocapugpma

Ilpakmuueckoe 3anamue Ne 35. Jloeapugpmuueckas cnupanv 6 npupooe.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Ee mamemamuueckue ceoticmea

Tema 11.7. Pemienue
3apa4. Jlorapugmbl.

Copepxanue yueOHOro MaTepuana

Jlorapudmuueckas ¢pyHkius. Pemenne npoctedmux gsorapupmMuueckux

Jlorapudmmuueckasn ypaBHEHUU 2

pynkuus [IpoBepounas pabora

Pa3nen 12. IlpousBoanasi pyHKIMHU, ee IPUMEHEHUE 36 OK 01

Tema 12.1. IlonsaiTne |Conepkanue yaeOHOTO MaTepuana OK 02

NPOM3BO/HOM. OmnpeneneHne YMCIOBON MOCIEI0BATEIIFHOCTH U CITIOCOOBI €€ 3a/1aHusl. OK 03

®opmyJibl 1 ipaBuia | CBOICTBA YUCIOBBIX HOCIe0BaTENbLHOCTER. Onpeienenne npeaena OK 04

Au(ppepeHUPOBAHNUS |IOCIIEI0BATEILHOCTH. BhIuncienre nmpeaenon mocie10BaTeIbHOCTEH. OK 05
IMpenen pyukiuu Ha 6eckoHeyroCTH. [Ipeaen GyHKIMU B TOUKE. 2 OK 06
[Tpupamenne aprymenta. [lpupamienne pyHkunu. 3anaun, TPUBOIAIINEC OK 07
K MOHATHIO IPOU3BOAHOM. OnpeenieHne Npou3BOAHON. AJITOPUTM
OTBICKaHUS TPOU3BOIHON
Komb6unnpoBanHoe 3ansrue

Tema 12.2. Copep:xanue yueOHOro MaTepuana

IIponsBoansbIe ®opmynsl quddepenunposanus. [Ipasuna nuddepeHupoBaHus

CYMMBbI, Pa3HOCTH KomOunupoBanHoe 3aHITHE 4

NPOU3BE/ICHUS,

YaCTHOIO

Tema 12.3. Coneprxanne yueOHOT0 MaTepuania

IIpousBoanbie Onpenenenue cnoxHon GpyHkuu. [Ipon3BoaHas TPUrOHOMETPUUECKUX 9

TPUIOHOMETPUYEeCKHUX | pyHKIM. [IponsBonHas cinoxHON QyHKIIUU

(hynkumii. KoMOHMHMPOBAHHOE 3aHATHE

IIpoussoanas Ipakmuueckue 3anamusn

N 2

CJI0KHOI pyHKIIH Ipaxmuuecroe 3ansamue Ne 36. HaxooxcoeHue npouzeo0nsix

Tema 12.4. Ilonsitne | Conepkanue yueOHOTO MaTepuana

0 HeNPEePbLIBHOCTH [Tonsatue HenpepsiBHOM (pyHKIIMU. CBOMCTBA HEMIPEPHIBHOM (DYHKITHH.

(pynxuun. Meron CBs13b MEX1y HETIPEPHIBHOCTHIO U U (HEepeHIIMPYEMOCThIO (YHKIIUU B 2

HHTEPBAJIOB

TOYKCE. AJ'IFOpI/ITM pEeIICHUA HEPABCHCTB METOJOM MHTCPBAJIOB

KomOunupoBanHoe 3aHsATHE
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Tema 12.5. Coneprxanue yueOHOro MaTepuasa
I'eomeTpuueckuii ['eomeTpryeckuii CMBICT TPOU3BOAHON (DYHKIIMH — YTIIOBOM
U GU3HYECKUH CMBICI | KO3 (UIIMEHT KacaTeIbHOU K rpaduKy (QYHKIIUU B TOUKE. Y paBHCHHUE
MPOU3BOIHOM KacaTelnbHOU K rpaduky GyHKIIUU. AJTOPUTM COCTABIICHUS ypaBHEHUS
KacatelbHOU K rpaduky GyHkmuu y=f(X)
Komb6unupoBanHoe 3ansrue
Tema 12.6. IIpodeccuonabHO-OpHEHTHPOBAHHOE CO/IepKaHUe (ColepKaHue
@u3nyeckuii CMBIC] | TPHKJIATHOTO MOIY/JIsI)
NPOU3BOIHOM Ilpakmuueckue 3anamus

B PO eCCHOHATBHBIX
3ajavyax

Ilpakmuueckoe 3auamue Ne 37. Quauueckuil (MexaHuuecKuii) CMolc
NPOU3B0OHOU — MCHOBEHHASL CKOPOCMb 8 MOMeHm epemenu t: v = S' (1)

Tema 12.7. Coneprxkanue yueOHOro Matepuania

MoHoTOHHOCTB Bospactanue u yObiBaHHe (PYHKIIMHU, COOTBETCTBUE BO3PACTAHUS U

¢pynkouun. Touxn yObIBaHUS GYHKIIMH 3HAKYy pou3BoaAHOM. [ToHsTHE TpOU3BOAHOM

IKCTpEeMyMa BBICIIIETO MOPSIKA, COOTBETCTBUE 3HAKA BTOPOIl MPOU3BOIHOM
BBINYKJIOCTH (BOTHYTOCTH) ()YHKIIMH Ha OTpe3Ke. 3a/layll Ha MAaKCUMYM U
MUHUMYM. [ToHATHE acCUMIOTOTHI, CTOCOOBI X ONpeAeIeHHs. AJITOPUTM
ucclie1oBaHusl QyHKIMM U TIOCTPOEHUs ee rpaduKa ¢ MOMOIIBIO
pou3BOAHON. J[poOHO-TMHEeHas HyHKIUSA
KomOunupoBanHoe 3aHsTHE

Tema 12.8. Coneprxanne yueOHOT0 MaTepuania

HccaenoBanue Uccnenoanue ¢hyHKIIMM HA MOHOTOHHOCTD U TIOCTPOEHUE TpadrKoB

ynkumii KoMOMHMPOBaHHOE 3aHATHE

U NOCTPOeHHe

rpagpuxos

Tema 12.9. Coneprxanne yueOHOTO MaTeprasa

Haubonbmee Haxoxxnenre HanOobIIero 1 HAMMEHbIIETo 3HaYeHUH (QyHKIINH,

U HanMeHbIIee
3HaYeHus pyHKUHHU

IMOCTPOCHUC Fpa(bI/IKOB MHOT'OYJICHOB C UCIIOJIb30BAHUECM aIlllapaTta
MAaTEMAaTHYCCKOI'oO aHajln3a

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 12.10.

Copepxanne yueOHOTO MaTepuana
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Haxoxnenue Ilpakmuueckue 3anamus
ONTUMAJILHOTI'O Ipaxmuueckoe 3anamue Ne 38. Haumenvuiee u Haubonvuiee sHauenue
pe3yjabTara @dyHKyuu
C MOMOIIBI0 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COePKAHUE (COIepPKAHME
NMPOU3BOTHOM NMPHUKJIATHOTO MOTYJIs)
B IPAKTUY€CKHUX Ilpakmuueckue 3anamus
3ajayvax Ilpakmuueckoe 3auamue Ne 39. Hcnonvzosanue npoussoonoli 6 4
NPAKMu4ecKux 3a0auax
Ipakmuueckoe 3auamue Ne 40. Haxooxxcoenue onmumanbHo2o
pe3yibmama ¢ NOMOwbI0 NPOU3BOOHOU 8 NPAKMUYECKUX 3a0a4ax
Tema 12.11. Pemenne |Copaeprkanue yueOHOTO MaTepuaia
3aga4. Ilpoussoanasa | Dopmynsl u npaBuia nuddepeniupoBanus. Mcenenoanue GyHKIuUM C
(pyHkuuu, ee MTOMOIIBI0 TPOU3BOHON. Hanboubiiee 1 HauMeHbIIIee 3HAYCHUS 2
npUMeHeHHne byHKIIUN
[IpoBepounas pabora
Paznes 13. IlepBooOpa3nas GyHKINH, e IPHMEHEHHE 18 OK 01
Tema 13.1. Coneprxanne yueOHOT0 MaTepuasa OK 02
IlepBooGpasnasn 3ajaua 0 BOCCTAHOBJIEHMH 3aKOHA JABUKEHHUS 110 U3BECTHOM CKOPOCTH. OK 03
¢ynxuuu. lMpaBuna | I[loustue unrerpuposanust. O3HaKOMJIEHHE C OHATHEM UHTErpaja 1 OK 04
HAXO0K/ICHUS nepBooOpazHoi s pyHkun y=f(x). Pemenue 3agau Ha cBs3b 5 OK 05
NepPBO0OPA3HBIX NepBOOOPA3HOM U €€ TIPOU3BOIHOMN, BEIYHMCIIEHHE MIEPBOOOPA3HOIM 1St OK 06
naHHou ¢yHkuuu. Tabnuua hopMys 411 HaXOXKACHUS IEPBOOOPA3HBIX. OK 07
W3yuenne mpaBuiia BEIYMACICHUS TIEPBOOOpa3HON
KomOunupoBanHoe 3aHiTHE
Tema 13.2. lnomans | Conep:xanue yueOHOrO MaTepuasia
KPHMBOJIMHEIHOI 3anauu, NPUBOAIINE K TIOHATHIO ONPEAETICHHOTO HHTerpaja — o
Tpanenuu. PopmyJia | BBIYUCICHUU TUIOIIAIA KPUBOJIWHEHHOW Tpanenuu, 0 IepeMeleHIH
Hebrorona — JleiiOnuna | rouku. [lonstre onpenenénnoro natTerpaia. ['eomerpuueckuii u 4

¢busnueckuii cMbICH ornpeneraeHHoro naterpana. ®opmyna Herotona—
JletiOuua

KomOunupoBanHoe 3aHsATHE
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Tema 13.3. Copepxanne yaeOHOT0 MaTepuana
Heonpeneaennbiii IToHsATHS HEONPEAETIEHHOr0 HHTErpajla U ONPeIe]IEeHHOr0 HHTErpaia 2
U onpe/eJeHHbIN Komb6unupoBanHoe 3ansrue
HHTerpaJbl
Tema 13.4. [lonsitne |Conepkanue yueOHOro MaTepuana
00 onpeneeHHOM I'eomeTpuueckuil cMbIC OIPEAEICHHOTO UHTEerpaia 2
HHTerpaljie Kak Komb6unupoBanHoe 3ansrue
IJIoImaau IIpogeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue
KPHBOJIMHETHOI NPHUKJIATHOI0 MOITYJIs)
Tpaneuuu Ilpakmuueckue 3anamus 2
IIpakxmuueckoe 3anamue Ne 41. Haumenvuiee u naubonvuiee sHauenue
@yHuryuu
Tema 13.5. IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/Iep:KaHUe (CoepKaHue
OnpenesieHHbIH NPUKJIATHOTO MOIYJIs1)
HHTerpaJj B )KM3HH Ilpakmuueckue 3anamusn
IIpakmuyeckoe 3anamue Ne 42. I'eomempuueckuii CMbiCll ONPeOeneHH020 4
uumeepana. @opmyna Heromona - Jletionuya
Ilpakmuueckoe 3anamue Ne 43. Pewenue 3a0au na npumenenue
unme2pana 05 blYUCIEeHUS PUIULECKUX 8eNUYUH U NIOWaAOel
Tema 13.6. Pemenune |Copeprxanue yueOHOTO MaTepuaia
3ajad4. [lepBoobOpaznas pynkuuu. [lpaBuna HaxoxaeHus neppooOpasHeix. Ee
IepBoodpasnas IIpUMEHEHHE 2
$yHkuuu, ITpoBepounas pabota
ee MpUMeHeHne
Pa3nen 14. YpaBHeHHs 1 HEpaBeHCTBA 28 OK 01
Tema 14.1. Coneprxanue yueOHOro MaTepuasa OK 02
PaBHOCHJIbHOCTD PaBHOCHIBHOCTD ypaBHEHMI U HepaBeHCTB. Omnpenenenus. OCHOBHbIE OK 03
ypaBHeHMii TEOpPEMbI PAaBHOCUIIBHBIX MIEPEX0/1aX B YPaBHEHUAX M HEPABEHCTBAX. 9 OK 04
U HepaBeHCTB. O0mue | O0Imue MEeTo bl pellieHUs YpaBHEHU: Iepexo/1 OT PaBeHCTBa (PyHKIH K OK 05
MeTO/bl pelIeHH PaBEHCTBY apryMEHTOB JUII MOHOTOHHBIX (DYHKIIMHA, METOJT PA3JI0KEHHS OK 06
Ha MHOKHTEITH, METOJI BBEICHUS HOBOM TIEPEMEHHO#, (YHKIIMOHATIBHO- OK 07




39

rpaduUecKuii MeTo

Komb6unupoBanHoe 3ansrue

Hpaxmuuecxue 3aAHAmMuUA

Ilpakmuueckoe 3ansamue Ne 44. Pewenue ypagnenuti u HepageHcmas
DYHKYUOHATbHBIMU MEMOOaAMU

Tema 14.2. Coneprxanue yueOHOro MaTepuasa

I'padguyecknii meron |OOImuMe METOIBI PELICHNUS HEPABEHCTB: MEPEX0/] OT CPABHEHUS 3HAUCHUI
peunleHusi ypaBHeHuM, |(QyHKUui K CpaBHEHUIO 3HAUCHUN apryMEHTOB Ul MOHOTOHHBIX
HEPaBeHCTB (GyHKINN, METOJT MHTEPBAJIOB, (YHKIIMOHAIBHO-TPAPHUECKUI METO/I.
I'paduueckuii MeTo/ perieHus: ypaBHEHUH 1 HEPAaBEHCTB

KoMOuHMpOBaHHOE 3aHATHE

Hpakmuqecmte 3aAHAmMUA

Ilpakxmuueckoe 3ansamue Ne 45. Pewenue ypasnenuti u HepaseHcmes
epaghuueckum memooom

Tema 14.3. Copep:xanue yueOHOro MaTepuana

YpaBHeHust Omnpenenenne monyis. PackpeiTrie MOyJIsl IO ONIPEENIECHHUIO.

H HepaBeHCTBa [Ipocreiimme ypaBHEHUs 1 HEPABEHCTBA ¢ MoAyJieM. [Ipumenenue
¢ MOAyJIeM PaBHOCHUJIBHBIX TIEPEXO/I0B B ONPEJIETICHHBIX TUIIAX YPAaBHEHUN U

HCPaBCHCTB C MOAYJIEM

KomOunupoBanHoe 3aHsTHE

Hpaxmuttecxue 3anamus

IIpaxmuueckoe 3anamue Ne 46. Pewenue ypasHeHuti u HEpageHcme ¢

Mooynem
Tema 14.4. Coneprxanue yueOHOro MaTepuaa
YpaBHeHust 3HaKoMCTBO ¢ napameTpoM. [Ipocreiime ypaBHeHHs: U HEPABEHCTBA C
U HEpaBeHCTBa napaMmeTpom
¢ mapameTrpaMu KomOnHupoBanHoOe 3aHsATHE
Tema 14.5. IpodeccnonanbHO-OPUEHTUPOBAHHOE COJlepKaAHNE (COMepPKaHUe
CocraBieHue NPUKJIATHOTO MOIYJISA)
U peleHune Ilpakmuueckue 3anamusn

npogecCHOHANBHBIX | [Ipakmuueckoe 3ansmue Ne 47. Pewienue mexkcmoswvlx 3a0au
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3aJa4 ¢ IOMOIIbI0 npogheccuoHanbHO20 COOePIHCAHUS
YPaBHEeHU Ipakmuueckoe 3anamue Ne 48. Pewenue mexcmosvix 3a0ay
npoghecCcuoHaIbHO20 COOEPHCAHUS
Ipakmuueckoe 3auamue Ne 49. Pewerue mexcmogulx 3a0ay
npogheccuoHaIbHO20 COOEPHCAHUS

Tema 14.6. Pemienne |Conepkanue yueOHOro maTepuana

3aja4. YpaBHeHUs OO1u1rie METOBI pelIeHus] ypaBHEHUH. Y paBHEHHS U HEPABEHCTBA C 1
U HEPaBEHCTBA MOJIYJIEM U C ITapaMeTpaMu
Ilpakmuueckue 3anamus
Ilpakmuueckoe 3auamue Ne 50. Ypasuenus u Hepasencmaa ¢ Mooyniem u 1
¢ napamempamu
Koncyabranumn 6
[IpomexyTouHAsI ATTECTALMA — IK3AMEH 6
HTroro 2 cemecTp 196

Bcero: 336
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3. YCJIOBUSA PEAJIM3ALIMHU OBINIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O ITPEJIMETA

3.1. Hna peanuzanuu paboueid mporpammbl y4yeOHOTro MpeAMeTa MpPeayCMOTPEHO Cieayroliee
yueOHOe OMEIlEHHE:

- Kabuner «MaremaTuka

Kabuner coorBercTtByer  TpeOoBanHusM  CaHMTAapHO-IMUAEMHUOJIOTHUECKUX  MPABHI
¥ HOPMAaTHBOB, OCHAIIEH THUIOBBIM O0OpYJIOBAaHWEM, B TOM YHCIE CIEIHATHM3UPOBAHHON yueOHOI
MeOenbl0 U CpeACTBaMU OOYYEHHs, HEOOXOTUMBIMH [UIS BBINOJHEHUS TPeOOBaHUN K YPOBHIO
HOJArOTOBKU 00yYaroIuxcs.

B xabuHeTe npenycMOTpeHO clieyroliee 000py10BaHue:

— [10CAJJOYHbIE MECTA 10 KOJIMYECTBY 00Y4aIOLINXCH;
— pabouee MecTO IpernoiaBaTels;

— JIOCKa;

— KOMIUIEKT y4eOHO-HarJIsIIHbIX TOCOOMIA;

— KOMIUIEKT JIEKTPOHHBIX BUAECOMATEPUATIOB;

— 33/1aHUA JUIsl IPAKTUYECKUX U IIPOBEPOYHBIX padoT;
— Ipo(eCCUOHAIBHO OPUEHTUPOBAHHBIE 3aJaHMUS;

— MaTepHaJIbl 3K3aMEHa.

B kaOuHeTe npeaycMOTpEeHBI CIeIYIOINEe TEXHUYECKHE CPEeICTBA O0YUeHUS:

— MEPCOHATIBHBIN KOMIBIOTEP C JIMIIEH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHHUEM;
— MMPOEKTOP C SKPAHOM,;

— KOJIOHKH.

Jlna peanusanuu paboueil mporpaMMbl y4eOHOTO MpenMeTa MpeaycMOTpeHa OuOiInoTexa
Y YUTaJbHBIN 3aJ1 C BBIXOJOM B ceTh IHTEpHET.

3.2. NudopmanuoHHoe odecneyeHne peain3aiuu MporpaMmmsbl

3.2.1. OcHOBHBIE T€YATHBIE H3aHUSA

1. bammakoB, M.M. Maremaruka : y4eOHHK I YUPEXKACHHN HaA4. W Cpeld. Mpod.
obpazoBanus / M.W. bammakoB. — MockBa : U3narensckuii neHTp «Akaaemus», 2020. — 256 c. -
ISBN 978-5-4468-0060-5.

2. bammakoB, M.WI. Maremartuka : 3agauHuk : y4e0. mocobue s o0pa3oBar. yUpekIeHUN
Hay. U cped. npod. oOpazoanus / M.U. bammakoB. — MockBa : M3garenbckuii HEHTp «AKaleMus»,
2020. — 416 c. — ISBN 978-5-7695-9798-5.

3.2.2. OCHOBHBIE 3JIEKTPOHHbIE U31AHUA

1. baBpun, 1. . Maremaruka : yueObnuk u npaktukym s CI1O / U. U. baBpun. — 2-e u3n.,
nepepad. u gom. — MockBa : WM3marensctBo IOpainit, 2024. — 568 c¢. — (Cepus
[IpodeccuonansHoe oOpasoBanue). — URL: https://urait.ru/viewer/matematika-537152#page/1l —
PexxuMm noctymna : mo moamnucke.

2. @ununenko, O. B. Maremaruka : yue6Hoe nocobue / O. B. @ununenko. — Munck : PUITO,
2019. — 269 c. — URL.: https://biblioclub.ru/index.php?page=book&id=600094 — Pesxum moctyma: mo
HOJIITUCKE.

3.2.3. JlonoJHUTEIbHbIE HCTOYHUKH

1. boromonos, H. B. Maremaruka : yuebnuk ans ccy3oB / H. B. Bboromonos, II. W.
Camoitienko. — 6-e¢ m3j., crepeorurr. — Mocksa : [poda, 2009. — 395 c. — (Cepus : Cpennee
npodeccuonansHoe oopazoBanue). - ISBN 978-5-358-06590-1.


https://urait.ru/viewer/matematika-537152#page/1
https://biblioclub.ru/index.php?page=book&id=600094
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

KoHTpoJIb U OLleHKA PAacKPHIBAIOTCS Yepe3 MPEAMETHbIE Pe3yIbTaThl, yCBOCHHBIC 3HAHUS U
nproOpeTeHHbIe 00YJAIOIMMHCS YMEHUS, HallpaBJIeHHbIE Ha (POpMUPOBaHUE OOLIMX KOMITETCHIIUH.

O01mas KoMInereHus

Pa3zpgen/Tema

THI OLIEeHOYHBIX
MeponpUusTHI

OK 01. Beibupatp
CHOCOOBI PeLIeHHUs
3a7a4
npohecCHOHABLHOM
JeATEIIbHOCTH
HPUMEHUTEIBHO

K pa3IMYHbIM
KOHTEKCTaM

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
16,17

P 2, Temsr 2.1, 2.2 TT-0/c

P 3, Temnr 3.1, 3.2, 3.3, 3.4 Il-o/c,
3.5 I1-o/c, 3.6 IT-o/c

P 5, Temm 5.1, 5.2 II-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 IT-o/c, 5.15, 5.16, 5.17

P 6, Temsl 6.1, 6.2 IT-o/c, 6.3, 6.4

P7, Temn 7.1, 7.2, 7.3 IT-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Temr1 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 II-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5, 11.6 IT-o/c, 11.7

P 12, Temnr 12.1, 12.2, 12.3, 12.4,

12.5, 12.6 IT-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11
P 13, Temsmr 13.1, 13.2, 13.3,

13.4 IT-o/c, 13.5 I1-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIC
Cpe/CTBa NIOUCKa,
aHau3a u
UHTEpIpETAUN
uHopMaluy,

U “HOOPMAITHOHHbBIE
TEXHOJIOTUH

JUTSL BBITIOJTHEHHUSI
3a7a4
npohecCuOHANBHOM
JeATEILHOCTH

P1,Tema 1.1, 1.2, 1.3 Il-0/c, 1.4, 1.5,
16,17

P 2, Temsr 2.1, 2.2 TT-0/c

P 5, Temwm 5.1, 5.2 II-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 II-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 TI-o/c, 5.15, 5.16, 5.17

P7, Temwm 7.1, 7.2, 7.3 IT-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temmr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Temr1 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4

Texymmii KOHTPOIb B popme:

TECTUPOBAHUE;

Keiic 3aanus;

YCTHBIH OIIPOC;

acce, JOKIIajbl, pedepaTsi;
KOHTpOJIbHAs padoTa;
OIICHKA BBIMTOJIHEHUS
MPAKTUYECKUX 3aaHHii;
MPOEKTHAs JeSTebHOCTD;
HCCIIEI0BATENbCKAs
JIeSITEIIbHOCTD.

[IpomexxyTouHas arrecrauus
B (hopMe dK3aMeHa.
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P 11, Temsr 11.1, 11.2, 11.3,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3,
12.5, 12.6 Il-o/c, 12.7, 12.8,
12.10 IT-o/c, 12.11

P 13, Temm 13.1, 13.2,
13.4 IT-o/c, 13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,
14.5 I1-o/c, 14.6

11.4,

12.4,
12.9,

13.3,

14.4,

OK 03. IlmanupoBaTh
U Pean30BHIBATH
CcOOCTBEHHOE
npodeccnoHaIbHOE
Y JIMYHOCTHOE
pa3BuTHE,
HPEANPUHUMATEIBCKY
10 IEATEIBHOCTD

B IpOoeCCHOHATBHOMN
cdepe, UCIoIB30BaTh
3HaHUS

1o (pMHAHCOBOMA
IPaMOTHOCTH

B Pa3IMYHBIX
KU3HEHHBIX
CUTYyaIHsIX

P 1, Temal.1,1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6, 1.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4 Il-o/c,
3.5 I1-o/c, 3.6 I1-0o/c

P 4, Temn 4.1, 4.2 II-o/c, 4.3 IlI-o/c,
4.4

P 5, Temm 5.1, 5.2 II-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 IT-o/c, 5.15, 5.16, 5.17

P7, Temw 7.1, 7.2, 7.3 II-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Temr1 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 Il-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temm 13.1, 13.2,
13.4 IT-o/c, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

13.3,

OK 04. DpdexTuBHO
B3alMOJIECTBOBATE U
pabortatb

B KOJUICKTHUBE

1 KOMaH/e

P1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
16,17

P 2, Temsr 2.1, 2.2 T1-o/c

P 3, Temwr 3.1, 3.2, 3.3, 3.4 II-olc,
3.5 IT-o/c, 3.6 IT-o/c

P 4, Temu 4.1, 4.2 Il-o/c, 4.3 II-o/c,
4.4

P 5, Temm 5.1, 5.2 II-o/c, 5.3,
5.4 I1-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 II-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 TI-o/c, 5.15, 5.16, 5.17

P 6, Tems! 6.1, 6.2 IT-0/c, 6.3, 6.4

P7, Temwm 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,
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7.6 IT-o/c, 7.7

P 8, Temmr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-0/c, 8.8, 8.9, 8.10, 8.11

P9, Tems1 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 II-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temsr 13.1, 13.2,
13.4 I1-o/c, 13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

13.3,

OK 05. OcymiecTBasTh
YCTHYIO U
MUCHBMEHHYIO
KOMMYHHKAITHIO

Ha TOCYJapCTBEHHOM
si36IKe Poccuiickoi
®enepanuun

C y4eToM
0co0eHHOCTEH
COIIUAIIEHOTO

U KyJIbTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6,1.7

P 5, Temsr 5.1, 5.2 II-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 IT-o/c, 5.13,
5.14 I1-o/c, 5.15, 5.16, 5.17

P7, Temn 7.1, 7.2, 7.3 IT-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11

P9, Temr1 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 IT-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temm 13.1, 13.2,
13.4 IT-o/c, 13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

13.3,

OK 06. [TposBisTH
IpaXkIaHCKOMTATPUOTHY
€CKYIO MO3HIIHIO,
JIEMOHCTPHPOBATH
O0CO3HAHHOE
MOBEJCHUE HA OCHOBE
TPATUIIMOHHBIX
00111eYeIIOBEYECKHUX
LICHHOCTEH,

B TOM YHKCIIE

C y4eToM

P1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
16,17

P 5 Temm 5.1, 5.2 II-o/c, 5.3,
5.4 Il-o/c, 5.5, 5.6, 5.7 T1-0/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 TI-o/c, 5.15, 5.16, 5.17

P 6, Temsl 6.1, 6.2 I1-o/c, 6.3, 6.4

P 8, Temmr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 Il-o/c, 12.7, 12.8, 12.9,
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rapMOHM3aLUU
MEXKHAIIMOHAIbHBIX
U MEXPEIIUTHO3HBIX
OTHOIICHUH,

MMPUMCHATDb CTaHAapPThI

12.10 IT-o/c, 12.11

P 13, Temm 13.1, 13.2,
13.4 I1-o/c, 13.5 I1-0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4,
14.5 T1-o/c, 14.6

13.3,

AHTUKOPPYIIIMOHHOTO
MTOBEICHUS

OK 07. P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
ConencTBoBarh 16,17

COXpaHEHUIO P 2, Temnr 2.1, 2.2 IT-o0/c
OKpY>Kalolleu cpelibl, P 3, Temnr 3.1, 3.2, 3.3, 3.4 II-o/c, 3.5
pecypcocoepexenuto, | [1-o/c, 3.6 I1-o/c

IPUMEHSTH 3HAHUS
00 U3MeHeHun
KJIUMaTa, IPUHIUIIbI
OEpEKITUBOTO
IIPOU3BO/ICTBA,

3P PEeKTHBHO
JIEHCTBOBATH

B YPE3BBIYANHBIX
CUTYaLUsAX

P 4, Temn 4.1, 4.2 II-o/c, 4.3 IlI-o/c,
4.4

P 5, Temm 5.1, 5.2 II-o/c, 5.3,
5.4 IT-o/c, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 II-o/c, 5.13,
5.14 IT-o/c, 5.15, 5.16, 5.17

P 6, Tems! 6.1, 6.2 I1-0/c, 6.3, 6.4

P7, Temw 7.1, 7.2, 7.3 II-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Temr1 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5

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

P 11, Temwmr 11.1, 11.2,
11.5, 11.6 IT-o/c, 11.7

P 12, Temmr 12.1, 12.2,
12.5, 12.6 IT-o/c, 12.7,

12.10 IT-o/c, 12.11

P 13, Temmr 13.1, 13.2,
IT-o/c, 13.5 IT-o/c, 13.6

P 14, Temn 14.1, 14.2,
14.5 I1-o/c, 14.6

11.3, 11.4,

12.3, 124,
12.8, 12.9,

13.3, 134

14.3, 14.4,

(IT-o/c)* - mpodeccroHaTbHO-OPUESHTHPOBAHHOE COJIEPKAHUE.
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